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"Xumus okpyKawiei cpeabl, XuMU4YecKasi IKCIePTH3a U IKO0JIOrn4ecKkasi 0e30macHoOCTh "'

AHHOTAUM PadOYMX MPOrpamMM AU CHUNINH
HNHocTpaHHBIN A3BIK

1. MecTo nucHUIUIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Hucuurnnuna «MHOCTpaHHBIN S3BIK» BXOAUT B 0a30BYI0 yacTh Onoka bl «JlucuumniauHel
(Momynn)» kak o0s3arenbHas nucuuruiaa b1.b.1.

K ucxomusiM TpeOoBaHUAM, HEOOXOAUMBIM JJIsl U3YUEHUS TUCHMIUIMHBI «IHOCTpaHHBIN
A3BIK», OTHOCATCS 3HAHUS, YMEHUS M KOMIIETEHIIMH, chopMHpOBaHHBIE B IMpoOIecce M3y4eHUs
JAHHOM TUCHMIUIMHBI B CpeHEM 00111e00pa30BaTeIbHOM YUPEKICHUH.

2. Heab ocBOEHMS AMCHMIIJIMHbI:

o (dbopMUpOBaHHE MEXKYIbTYPHOH KOMMYHHMKATUBHOM KOMIIETCHLIMH MJISi PEIIeHUs 3aaad
MEXTMYHOCTHOTO U MEXKYJIBTYPHOTO B3aUMOJCHCTBHUSL B OBITOBOM, COLMANIBHO-KYIBTYPHON
cdepax KUZHEAEATEIILHOCTH U B 00J1aCTH MPO(HEeCCHOHATEHO-OPUEHTUPOBAHHOTO OOIICHHUS.

3. Kpartkoe coaep:xaHue TUCHUILIHHBI
Student’s Life: cBenenus o cebe, cembe, Opy3bsiX, CBOCH KBapTUpPE, pacmopsiike AHS, X000W;
Education: yueOHoe 3aBeneHue, yueOHBIN MpoIecC B By3e, 00pa30BaHUE B 3apyOCIKHBIX By3axX,
Oynymas npodeccus, cdepsl npodeccruoHanbHON JIESITEIbHOCTH, CUTYaIluu
npodeccHOHaIBHOTO B3auMoJeicTBus, pestome; Crosscultural Studies: xynpTypa u Tpaauuuu
POIHOM CTpaHbl U CTpaH M3y4aeMoro S3bIKa; NPaBHJIA pPEYEBOr0 STUKETA, CUTYyallUU
NOBCEAHEBHOTO obOmieHus; Visiting foreign countries: Onucanne mMyTemEeCTBHs, TOE3I0K; JOCYT
TeaTp, KUHO, My3er; 0OMEH MHEHHUSIMH U BIICYATICHUSIMHU.

4. Komnerenuuu, popMupyemMbie B pe3yJabTaTe 0CBOCHUS TUCHUTIMHBI:

o CMOCOOHOCTh K KOMMYHHMKAIMM B YCTHOM M MHUCHMEHHOW (OpMax Ha pPYCCKOM
U WHOCTPAaHHOM sI3BIKaX JJISl PEHICHUs 3aJad MEXIUYHOCTHOTO M MEXKKYJIbTYPHOTO
B3aumoseiictus (OK-5).

5. llnanupyemble pe3yJbTaThl 00yUeHUsI

B pe3ynbraTe 0CBOGHUS TUCIUITIIMHBI CTYICHT A0JI2KEH::
3Hamy:

o 0COOEHHOCTH TPOM3HOCUTEIHHONH CTOPOHBI pe4yH: OYKBBI M 3BYKH HX IMeEpearollue,
MHTOHAIIMIO BOIPOCUTENIBHOTO U OTPULIATENIEHOTO NPEJIOKEHHS, EPEUUCICHHUS;

o aKTUBHBIM JIEKCUYECKUH MUHUMYM JUI NPUMEHEHHMs B NPOJYKTUBHBIX BHJAX pEUEBON
JeSTeTbHOCTH (TOBOPEHUH M TIMCbME) M JONOJHHUTENBHBIA ITAaCCUBHBIA JIEKCHUYECKHMA
MUHUMYM JUIS PELENTHBHBIX BUJOB PEUYEBOIl NEATENBHOCTH (ayAMpPOBAHHE M MUCbMO) B
pamKax U3y4yeHHOU TeMaTHKu U npu peanuzanuu CPC;

. 0a30Bble TI'paMMAaTUYECKHWE KOHCTPYKLIMH, oOecreyuBaroniye oOLIeHHe B paMKax
U3YYEHHBIX T€M, FPAaMMaTHYECKHE CTPYKTYpbl MACCUBHOTO IPAMMaTHYECKOT0 MMUHHUMYMa,
HEOOXOJMMBIC I TIOHUMAaHHS MPOYUTAHHBIX TEKCTOB, TIEpEBOJAa M IOCTPOSHUS
BBICKa3bIBaHUI! 110 IPOYNTAHHOMY;

ymembo:
o peanu3oBaTh MOHOJIOTHMYECKYIO PEYb B PEUEBBIX CHUTyalUsAX TEM, IPETyCMOTPEHHBIX
IpOrpaMMoi;

L4 BCCTH OI(HOCTOpOHHI/Iﬁ Auajior-paccrpoc, IlByCTOpOHHI/Iﬁ AUaJIor-paccrpoc, C
BBIPAXXCHUEM CBOCTO MHCHUS, COKAJICHUA, YAUBIICHUSA

L IIOHUMAThb Ha CIIyX y‘-Ie6HBIe TEKCThI, BBICKA3bIBaAHW T'OBOPAIINUX B paMKaX M3YYCHHBIX TEM
ITOBCCAHCBHOI'O " HpO(I)CCCI/IOHaJ'ILHO-OpI/IeHTI/IpOBaHHOFO O6IJ_I€HI/ISI C 06H_II/IM Hn TIOJJHBIM
OXBAaTOM COACPKaAHUA,



L4 YyuTaTb TCKCTHI, COOGH_IGHI/IH, 9CCC C O6IJ_[I/IM U TIOJIHBIM IIOHUMAaHHUCM COJACPKAHUA

MIPOYUTAHHOTO;

° o OpMIIATH MMCEMEHHBIC BEICKA3BIBAHUS B BUC COOOIICHMIA, TUCEM, ITPE3SHTAIIHIA, ICCE;

é1a0ems:

° M3y4aeMbIM SI3BIKOM [UIS peallu3alldd WHOS3BIYHOTO OOIIEHUS C yY4E€TOM OCBOCHHOTO
YPOBHS;

o 3HAHUSAMH O KYJIBTYpPE CTpaHbl H3y4aeMOro S3bIKa B CPaBHEHUH C KYyJIbTypOH U
TPaJAULIUAMU POJHOTO Kpasi, CTPaHbL;
o HaBbIKAMU CaAMOCTOSITENIbHOM pabOThI 10 OCBOCHUIO HHOCTPAHHOTO SI3bIKA;
. HaBBIKAMH pabOTHI CO CIIOBapeM, HHOS3bIYHBIMU caiiTamu, TCO.
6. O01ast TPy10eMKOCTh JUCIHUIJINHBI:
6 3aueTHbIX eauHMIl (216 gacos).
7. ®opMa KOHTPOJIA:
[TpomexxyTounast arrectamus — 3a4ethl (1, 2, 3 cem.), sk3ameH (4 cem.).

HUcrtopus

1. MecTo nucuMiiuHbI (MOAYJIs1) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Jucnumuna «ctopusi» BxoguT B 6a3oByro yacth Onoka bl «lucuunnuHel (MOAynu)»
Kak o0s3arenbHad aucuumuivga 51.5.2.

2. lleu ocBOeHMS IMCHUIIJIMHBI:

o chopMHupoBaTh Yy  CTYACHTOB  KOMIUIGKCHOE  TIpPEJACTaBIeHHE 00  OCHOBHBIX
3aKOHOMEPHOCTSIX U OCOOEHHOCTSIX BCEMHUPHO-HCTOPUYECKOTO Ipoliecca C aKLIEHTOM Ha
u3ydeHue ucropuu Poccun, ee KylbTypHO-HCTOPHUECKOM CBOCOOPa3uu, MECTE B MUPOBOI
¥ €BPOIEHCKON MUBMIIN3ALUY U (POPMUPOBAHUS I'PAXKIAHCKOW TIO3HUIINH, TATPUOTHU3MA;

o BBECTU B KpYI HUCTOPMYECKMX MpoOjieM, CBA3aHHBIX C o00nacTei0  Oyayuieu
npodeccuoHaIbHOMN 1S TeIbHOCTH;
o BbIpa0OTaTh HABBIKU MOJIYYEHUS, aHAINU3a U 0000ILEHUS] UCTOPUYECKOI HH(OPMALIHH.

3. KpaTkoe conep:kanue IUCHUNIIHHBI
Metononoruss u teopuss ucropuueckod Hayku. Mcropus Poccum — HeoTpemiiemas 4acTh
BceMupHoi wuctopuu. IlpuponHo-reorpaduueckuie, reonoJUTHUYECKHE, COLUOKYJIbTYpHbIE U
ATHOHALIMOHAJIbHBIE 0COOEHHOCTH HCTOpUYecKoro pa3BuTus. [peBHss Pych. Pycckue 3emin B
XII-XV BB. Cranosnenue u passutue Poccuiickoro rocynapctsa (XVI-XVII BB.). Poccuiickas
umnepus. Mup u Poccus B Hauane XX Beka. DeBpanbckas U OKTAOpbCKas pPEBOJIOLUU.
I'paxxnanckas BoiiHa U BoeHHas uHTepBeHIMs B Poccun. Coserckas Poccus u CCCP B 1920-¢
rogel. CCCP B 1922-1953 rr. Kypc Ha CTpOMTENBCTBO COLMAIM3Ma B OJHOM CTPaHE M €ro
nocneacTsus. Muposas BoitHa. Benunkas OteuectBenHas BoiiHa. CCCP B mocieBOEHHBIE TOJIBI.
Coserckoe o6mectBo B 1965-1984 rr. Coserckuii Coro3 B rofpl nepectpoiiku. CraHoBlieHHE
HOBOW Poccuiickoil rocygapCTBEHHOCTH.
4. Komnerenuuu, popmupyemsblie B pe3yJbTaTe 0CBOCHHUS M CUMIIIMHDI
o CHOCOOHOCTh aHAJIM3MPOBATH OCHOBHBIE 3Talbl M 3aKOHOMEPHOCTH HCTOPHYECKOTO
pa3BuTHs odmiecTBa A popMupoBanus rpaxaanckon nosuimu (OK-2).
5. IlnanupyemMsble pe3yJbTaTbl 00y4eHHA
B pe3ynbraTe 0CBOSHUS IUCHUIUIMHBI CTYACHT AO0JIKEeH:

3HamMb:

. 3aKOHOMEPHOCTH M 3Talbl HCTOPHYECKOTO MPOIEecca, OCHOBHBIE COOBITHS M IMPOIECCHI
MHPOBOM M OT€YECTBEHHON Y3KOHOMUYECKOW UCTOPHH;

ymemo:

. IPUMEHATHh TOHATUHHO-KaTErOpUaNIbHBIN aInapar, OCHOBHBIE 3aKOHBI T'YMaHUTapHbBIX U
COLIMAJILHBIX HAaYK B MpodeccrnoHaIbHON 1eATeIbHOCTH;

. OPHUEHTHPOBATHCS B MHPOBBIX HCTOPUYECKHX IpOIECCaxX, AHAIN3UPOBATH IPOLECCHl U
SBJICHUS, IPOMCXO/IAIIINE B OOIIECTBE;

enaoemp:



o HABBIKAMU IIEJIOCTHOTO TIOJX0/Ia K aHAITU3Y Mpobiem odIiecTBa
6. O01as TPyA10eMKOCTh IUCHUIIIHHBI:
4 3a4yeTHbIC equHULbI (144 yaca).
7. ®opMa KOHTPOJIA:
[TpomexyTouHast aTrectanus — 3k3ameH (1 cem.)

Puitocopus

1. MecTo nucuuiinHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Jucuunmna «®unocodus» BxoauT B 6a30Byro yacts 610ka b1 «/lucuurmmnet (Mogynm)»
Kak o0s3arenpHas aucuumuiviaa b1.5.3.

2. Llesin ocBOeHHS AU CHUIINHBI:

o ¢dopMHpOBaHUE y CTYIEHTOB HayYHBIX MPEACTABICHUI O MUPE B IIEJIOM U MECTE YeJIOBEKa
B HEM, O MYTAX U croco0ax MO3HaHMs U NMPeoOpa30BaHUs YETOBEKOM MHUPA, 00 OCHOBHBIX
3aKOHOMEPHOCTSIX OOIIECTBEHHOTO MPOrpecca U 0 OyAyIleM YeIoBeUecTBa.

3. Kpartkoe cogep:xanue JTUCUMILIMHbBI

Owitocodus, ee mpeamer U poib B obmecte. [Ipobdiaema cymuoctu dunmocopun. CTpykrypa

dunocodckoro 3nanuss. Oynkuuu dunocopuu. Hcropus ¢unocodun. dunocodus JpeBHero

Bocroka. Antnunas ¢umocodus. HMceropus 3amamHoil  ¢umocodcekoit  mbiciu.  Pycckas

dunocopuss Cospemennass ¢unocodus 3anana. I[Ipodbrmembr ¢umocodckoit OHTOIOTHU.

YHuBepcanbHble cBs3u ObiTus. Jlnanektndeckoe wmupomnoHuMmanue. Cos3Hanue. Pumocodus

no3Hanus. Hayunoe noznanue. O01ecTBo, UcTOpus, KyiabTypa OYHKIIMOHUPOBAHUE U PA3BUTHE

oOuiecTna.
4. Komnerenuuu, popmupyembie B pe3yJbTaTe 0CBOCHUS I CUUILIMHBI:

o CIIOCOOHOCTh  HMCIIOJIb30BaTh OCHOBBI  (PMIOCOQCKUX 3HaHWMH IS (HOPMHPOBAHHS
MupoBo33peHueckoi mosuimu (OK-1);

o CHOCOOHOCTh paboTaTh B KOJJIGKTHBE, TOJEPAHTHO BOCIPHHHMMAs COIMAJIbHEIC,
ITHUYECKUE, KOHPECCHOHAIBHBIC U KyabTypHbIe pasnuuus (OK-6);

o CIOCOOHOCTH K CaMOOpraHu3aiuu u camoodpaszosanuto (OK-7).

5. llnanupyemble pe3yjbTaThl 00yUeHUsI
B pe3ynbraTe 0CBOSHUS IUCIUIUTHHBI CTYACHT A0JIKEeH:
3HAMb:
. TPaAUITMOHHBIE M COBPEMEHHBIE MpoOJieMbl (uiaocohun U MeEToabl (HUIOCOPCKOTO
WCCIICJIOBAHMUS,
o BO3MOJXXHBIE TMPUYUHBI, TOPMO3SIIHNE CAMOCOBEPIIEHCTBOBAHUE M BO3MOXHBIE MYTH UX
yCTpaHCHWS;
ymembp:
o KPUTHYECKH  aHalu3upoBaTh  (GUIOCOPCKHE  TEKCTBI;  KIAacCUPUIUPOBATH U
CUCTEeMAaTHU3UPOBATh HampaBlieHUs! GUIocoCcKkoi MBICIH, U3NaraTh y4eOHBI MaTepual B
obsactu GUIOCOPCKON AUCITUTUTHHBL,

o OILICHMBATh CBOM JIOCTOMHCTBA U HAMEUaTh MMYTH UX Pa3BUTUS;

6naoems:

. METO/IaMH JIOTUYECKOTO aHaIN3a, HaBbIKaMU IyOJIMYHONW peyH, apryMEHTalluH, BeJCHUS
JTUCKYCCUU U TIOJIEMUKU;

. ocHOBaMU (UI0COPCKUX 3HAHUM KakK 06a3bl (HOPMHUPOBAHUSI MUPOBO33PEHMUS;

o MOHMMAHUEM CMbICJa YEJOBEYECKOro OBITHUS, POJIM HPABCTBEHHOTO BHIOODA,
B3aMMOCBSI3M CBOOO/IbI U OTBETCTBEHHOCTH;

o CIOCOOHOCTBIO ~ CAMOCTOSITENIBHO ~ NMPHOOpeTaTb M HCIHOJBb30BATh  TEOPETUUYECKHE

obmedmiocopckne  3HaAHUS B MPAKTHYECKON  JIEATETBHOCTH;  CTpEeMJICHHEM
K CaMOPa3BUTHIO.

6. O0mas TPy10eMKOCTh AU CHUIJIMHBI:

4 3auetHble equHUIBI (144 gaca).

7. @opMa KOHTPOJIA:



[TpomexyTouHas arTecTanus — 3k3aMeH (4 cem.)
JKOHOMHKA

1. MecTo nucuuminHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jucunmimna « 9KOHOMUKa» BXOAUT B 0a30BYI0 yacTh 010ka b1 «Jucrumimael (MOIymnm)»
Kak o0s3arenpHasd qucuumuiviaa b1.5.4.

2. llenb ocBOeHUsI AUCHMILINHBI:

. dbopMUpPOBaHHE Y CTYJIEHTOB OCHOB COBPEMEHHOTO JSKOHOMHYECKOTO MBIIIICHHSI,
[[EJIOCTHOTO TMPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX SKOHOMHYECKOH >KH3HU
oOrrecTBa.

3. Kparkoe coaep:kaHue TUCHHUIINHBI

MepkantunusM. Illkona ¢usnokparoB. PblHOuHas 1mKojga KIACCHKOB. MapkcucTckas
HPKOHOMHYECKAsl IKoJa. OKOHOMHUKC. Heokiaccuueckoe U KEHHCHMAHCKOE HaIpaBJICHUS.
[Ipenmer  sxoHOMHUKH. OOIIECTBEHHOE  MPOM3BOJICTBO. ODKOHOMUYECKHE  OTHOILEHHS.
[TorpebHOCTH. DKOHOMHUYECKHE TOTPEOHOCTH. be3arpaHnyHOCTh NOTPEOHOCTEN. DKOHOMUYECKUE
6mara. Pecypcbl. DxoHomuueckue pecypcbl. OrpaHMUeHHOCTb pecypcoB. Buisl pecypcos:
3eMJis, Kamurtaji, TPy, MpearnpUHUMAaTeabcKas CIOCOOHOCTh. MeTol0sIorusl YKOHOMUYECKOU
TEOPUM M €€ OCOOCHHOCTH. ODKOHOMHUYECKHE MPHUHLMIBI — SKOHOMHYECKas IOJIMTHKA,
paspemiaronias 3KOHOMHYECKHE NpoOsieMbl. MeToabl 3KOHOMHYECKOIO  MCCIIEI0BaHUA:
HaOmoieHue u coop GakToB, 0000MIECHNUS, SKCIICPUMEHT, MOJICTUPOBAHUE, A0CTPAKIIHS, aHAIN3
U CUHTE3, CUCTEMHbIN NOJIXO0/, UHAYKLIUSA U JeAyKLUs, THIIOTe3a, UCTOPUUYECKUH U JIOTHYECKUA,
rpadu4ecKuil.

HopmatuBHas U MO3UTUBHAs 3KOHOMUYECKask Teopusi. MUKpO- U Makpo3KOHOMHKA. OCHOBHBIE
HSKOHOMUYECKHE TPOOJIEMBl, CTOALIME Iepea OOlEecTBOM. THUIBI AKOHOMUYECKUX CHUCTEM:
pBIHOYHAs, KOMAaHJHas, CMeLlaHHas, TpaaunuoHHas. Ilepexoanas 5skoHomuKka. Tursl
HYKOHOMHYECKUX CHUCTEM II0 APYIHUM TpPU3HAKAM KJIacCU(UKAIUN SKOHOMHUYECKHX CHCTEM.
Crpoc. Bennuuna cnpoca. 3akoH cripoca U TpU YpOBHsS ero aprymeHTauuu. Kpusas cmpoca.
WMuauBryanbHBI M pRIHOYHEIN cripoc. JlerepmuHanThl (pakTopsl) cipoca. Vi3MeHeHus cripoca
U M3MEHEHHus Beqn4MHbl (o0bema cmpoca). [Ipennoxenue. Benmuunna npeanoxkeHus. 3akoH
npemioxenus. Kpusas npeanoxxenus. JlerepmuHanTsl ((hakTopsl) npemioxeHus. M3menenus
NpEe/UIOKEHUs] M W3MEHEHHs BeIMuuHbl (00beMa) mpejulokeHus. BzaumopeiicTBue crhpoca
U MIPEAJIOKEHUS: pAaBHOBECHASI 1IeHA U PaBHOBECHOE KOJMYECTBO TOBAPOB. Y PaBHOBELINBAIOIIAS
¢ynkuus 1ned. CTaTUYHOCTh paBHOBecus. VI3MeHeHus NpeasiokeHus U crnpoca. BBeneHue
rocy1apcTBOM (UKCHUPOBAHHOIO MMHHMMAJIBHOTO YPOBHSI II€H W IOTOJKAa II€H. DJIacTUYHOCTh
copoca M mpemioxeHus. LleHoBas snactuuHocTh crnpoca. KoapUIMEHT 371acTHYHOCTH, €ro
¢dopmyna. Buapl 1IEHOBOM 3JIaCTUYHOCTH CIIpoca: abCONIOTHAsl 3JaCTUYHOCTb, 3JIACTUYHBIN
CIpPOC, HEITACTUYHBIA CHIpoc, aOCOIIOTHO HENIACTHUHBIA crpoc. PakTopsl, BIUSIOIIME Ha
LIEHOBYIO 3JIACTUYHOCTH CIPOCca. DIACTUUHOCTD MpeiioxkeHus. [IpennpuHuMaTenscTBO Kak BUJ
XO3SIMCTBEHHOM JesTenbHOCTH. OCOOEHHOCTH POCCHICKOro IMpeanpuHUMaTenbcTBa. TeHeBas
skoHOMUKa. Ilpeanpustue (¢upma), opraHuzanuoHHble (GoOpMbl. M3aepxkku: CyIIHOCTh
U TpUYMHBL. DKOHOMHYECKHE Hu3JepkKu. Ponmb m3nepxkek B skoHoMuke. Kiaccuduxanums
U3JIEP’KEK IO Pa3HbIM KPUTEPUSM: YacTHble M OOILIECTBEHHbIE, OE3BO3BpAaTHbBIC, W3ACPKKU
IIPOU3BOJICTBA M pealM3aliM, U3IE€P>KKU MPOU3BOJICTBA U 3aTpaThl YNYIIEHHBIX BO3MOXHOCTEN
(BMEHEHHbIE U3JIEP’KKH), BHELIHUE (SIBHbIE) U BHYTpPEHHUE (HEesBHbIE) u3aepxku. HopmanbHas
npubbUIb. BeIpydka oT peanuzanuy NpoAyKIHH. DKOHOMHYECKas U OyXrajaTepckas MpUObLIb.
VYcnoBus nony4eHuss 3KOHOMUYECKON MPHUObUIN WM CBEpXIpUOBLIH. M3aep KU MPOU3BOJCTBA
B KpaTKocpouHbIi nepuoa. [locrosiHable U nepeMeHHble (hakTopbl mpou3BoACcTBa. [locTosiHHBIE,
nepeMeHHble U o0mue u3aepKku. I'paduku 3tux usgepxek. KoHKypeHLus — OCHOBHas uyeprta
pBIHKAa. Buapl KOHKYpEHIIMM: COBEpIICHHAs M HECOBEpIICHHAs. PpIHOYHAs BJIACTh NPOJABLA.
CreneHb pBIHOYHOM BJIAacTM — YHWCTash MOHOIONHUS, OJIUTOINONHUS, MOHOIOJIUCTUYECKAs
KOHKYPEHLHS.



[ToHsiTHE HALIMOHAIBHOW KOHOMUKH. Llenn HalmoHanbHON SKOHOMHKHA. MakpO3IKOHOMHYECKAs
nonmutuka. CTpyKTypa HalMOHAJIbHOM 5SKOHOMMKHU: BOCIPOU3BOJCTBEHHAs, COLMAIbHAs,
oTpacieBas, TeppuropuaibHas. Uadpactpykrypa. CTpyKTypHbIe CIIBUTH B 3KOHOMUKe Poccuu
Ha JTare nepexoja K peiHKy. Kpyroodopot m0xon0B u npoaykToB. [ToHITHE «3KOHOMUYECKUI
poct». Ilokazarenu W 3HaYeHHE SKOHOMHYECKOro pocTa. THUIBI 3KOHOMHUYECKOTO pOCTa.
OcHoBHBIE (aKTOPhl SIKOHOMHYECKOTO pocTa. KOHIENIMu 3KOHOMHYECKOTO pOCTa. 3aHITOCTh
u Oe3pabotuna. Bunmbl 0Oe3pabortuiibl. YpoBeHb Oe3paborumpl. DYHKIIMU JEHET: Mepa
CTOMMOCTH, CPEICTBO OOpaIeHus, CPEeACTBO cOepekeHus. Buabl neHer. 3akoH JEHEKHOTO
obpamenus. [Ipennoxxenne nener. Jlenexnsie arperatel. Cpoc Ha JeHbIU. JI€HEKHBIN PBIHOK.
PaBHOBecue Ha JICHE)KHOM PBIHKE.

4. KomnereHunu, (popMmupyembie B pe3yJibTaTe 0CBOCHUS AU CHUIIMHBI:
o CIIOCOOHOCTh HCMOJBb30BaTh OCHOBBI SKOHOMHMYECKHMX 3HAHUM B pa3nuyHbIX cdepax

xusnenestensaoctu (OK-3).

5. llnanupyemble pe3yJbTaThl 00yUeHUsI

B pe3ynbraTe 0CBOCHUS IUCHUIUIMHBI CTYACHT H0JIKEH:

3HaAMmMb:

o OCHOBHBIE KATETOPHH U TIOHITHS SKOHOMHKH;

ymembp:

o UCMOJIb30BaTh ~ OCHOBHbBIE  IIOJIO)KEHUS M METOJbl  SKOHOMHYECKOH  HayKu
B IIPO(heCCHOHATIBHOM J1eATEIbHOCTH;

enademp:

o KyJbTYpOH MBIIUICHUS, CHOCOOHOCTBIO K BOCHPHUATHIO, aHalIu3y, O0OO0OIIEHUIO

nH(OpMaIK, TOCTAHOBKE 1EJI€H 1 BBHIOOPY MyTEH €€ TOCTUKEHUS.
6. O01mast TPyA0eMKOCTh JUCIHUIJIMHBI:

2 3a4eTHbIC eaUHUIIBI (72 yaca).

7. ®opmMa KOHTPOJIA:

[TpomexyTouHas artectanus — 3a4et (2 cem.).

Heopranuyeckasi xumus

1. MecTo nucuunMHbI (MOAYJIs1) B CTPYKTYype 00pa3oBaTe/ibHOMH MPOrpaMMbl

Hucuumnmba «Heopranmdeckas XuMus» BXOIUT B 0Oa3zoByro 4yacTe Onoka bl
«lucuuminHel (MOyNn)» Kak obs3arenbHast nucuuiuinia b1.6.5.

2. llenb ocBOCHUSI AUCHHUILINHBI:

. dopmMHupoBaHHE Yy CTYACHTOB XMMHUYECKOIO MHPOBO33DEHHUS, OBJIAJCHUE HUMHU
TEOPETUYECKUMH OCHOBAMHM HEOPraHMYECKONM XUMHUU M MPHOOpEeTeHHEe HEoOXOIMMOro
MUHMMYMa XMMHYECKHX 3HAaHUN U HaBBIKOB PaOOThI C BEIIECTBOM.

TeopeTnueckre acnekTbl, B OCHOBHOM, paccMaTpuBaroTcs Ha 0aze kypca «Dusnueckas
XUMHUS: BBEJIEHUE», U3y4aeMOr0 CTYIEHTAMH B IIEPBOM CEMECTPE, MOITOMY paszeibl «OCHOBBI
XUMHUYECKOH TEpMOAMHAMUKHNY, «CKOPOCTh XHUMHUYECKOW peakuum», «CTpoeHHE aTromay,
«OCHOBHBIE THUIIBI XUMHUYECKOW CBSI3W» PACCMAaTPUBAIOTCS HA INMEPBBIX JIEKIIMOHHBIX 3aHATUAX
KPAaTKO U M03KEe JETAIU3UPYIOTCS IPU U3YUYEHUH XUMUHU JIEMEHTOB.

3. Kparkoe comepxanue Q11 CHUIITTHHbBI
BBeneHue B HEOPraHM4ecKy XUMHIO
XHUMHS KaK CHCTEMa 3HAaHUU O BEIECTBAX M UX IpeBpalleHusX. [Ipeamer m 3amaunm XUMHH.
Heoprannueckass XuMHsl Kak OJHa M3 OCHOBHBIX COCTAaBIIAIOIIMX XUMHUYECKOM Hayku. Teopus
U DJKCIEpUMEHT B XUMHUHU. OCHOBHBIE d3Tanbl pa3BUTHSA XUMHH. COBPEMEHHOE COCTOSHUE
HEOpPraHMYEeCKO XUMUH, ee TPOOJIeMbl U 3HAUEHUE JIJISl pa3BUTHS POU3BOJICTBA.
HomeHkJiaTypa HeOPraHu4ecKMX COeIUHEHNH
Ucropus paszeutusa. Haummonanenele komuccun HWIOIIAK w  co3manme npaBHIIBHOU
CHUCTEMaTH3UpPOBAHHOM HOMEHKIaTypbl. Tpu Tuma mnpaBwil. XHUMHYECKUH  aidaBwuT.
Homenknarypa OMHapHBIX COEAMHEHUHN, KHUCIOPOACOACPKAIUX KUCIOT U COJIeH, KOMITJIEKCHBIX
COEIMHEHUN.



TeopeTuvyecKkue 0CHOBbBI

OCHOBBI XMMHUYECKOW TEpPMOAMHAMMKHU. i M 26 3aKOHBI, CUCTEMA, BHYTPEHHSISI DHEPIUs
SHTANBIINA, PHTPOINHUS, paBHOBecue. PacTBopbl, (asoBble paBHOBecHs, npaBuwio (a3 ['mddca.
OcCHOBHBIE MOHATUS O KUCIOTHO-OCHOBHOM paBHOBECHM. OKHCIMTEIHbHO-BOCCTAHOBUTEIbHBIC
peakiuu. OJEKTpoAHbI moTeHuuan. OcHoBHbIe (GOpPMBI MPEACTAaBICHUS CTaHIAPTHBIX
AIIEKTPOAHBIX MMOTEHIMAIOB: Ta0IUIbl, Auarpammbl Jlatumepa, nuarpammel @pocra. YpaBHeHHE
Hepucra. Dnexrpomnus.

CKOpOCTbh XMMHUYECKOHN peaklMU. DHEprus akKTUBALIUU.

Crtpoenue atoma. BonHoBas (yHKUHSA, KBaHTOBble uucia. AToMmHble opOutanu. [lpunHnun
[Taynu. X¥UMUYECKUI DIIEMEHT.

[lepuonuueckuii 3akon u Ilepuomunueckas cucrema osiementoB .M. Menneneena.
Hcropuueckue  NpeanOCBUIKH oTkpelTUad  Ilepuonmuueckoro 3aKOHA. IIpuopurer
HAN. MenneneeBa. CoBpemeHnHas ¢opmyaupoBka [lepuoaudeckoro 3akoHa U €ro
uHTepnpetanys. [Topsaok 3amoiHeHst aTOMHBIX JIEKTPOHHBIX OpOUTaNIelt — OCHOBA CTPYKTYpPHI
ITepuoanueckoit cuctemsl. Ctpykrypa [lepuoanueckoil cucteMbl. 3aKOHOMEPHOCTU U3MEHEHUS
(GyHIaMeHTaJIbHBIX CBOMCTB aromoB. fBieHue nonspusanuu. [Ipasuna @asnca. JluaronansHoe
cxoJ1cTBO 31eMeHTOB B llepuoanueckoit cucreme. Ilepuoanueckuii 3akon [1.1. MenneneeBa kak
OCHOBa pa3BUTHS HEOPraHWYECKOH XWMHUH, ero ¢uiocopckoe 3HadeHHe. llepcrieKTHBBI
pa3Butus [lepuonnueckoi cucTeMsl.

OcHOBHbIE TUIIBI XUMHUYECKOW CBsI3U. OCHOBHbIE MNOHSTHSI O METO/JAaX BaJEHTHBIX CBs3e
U MOJIEKYJIIPHBIX OpOUTasIeH.

KommiekcHbie (koopauHannoHHble) coequnenus. OcHOBHbIE TIOHATHSA. A. BepHep — co3marens
NEPBOIl TEOPUU CTPOCHUS KOMIUIEKCHBIX COeAMHEHUMN. M30Mepusi KOMIUIEKCHBIX COEIMHEHMM.
CtpoeHne KOMIUIEKCHBIX coequHEHUH. CTpOeHHE KOMILJIEKCHBIX COEIUHEHHH C MO3ULIMi MeTo1a
BaJICHTHBIX CBsi3el. HH3KOCIMHOBBIE ¥ BBICOKOCIHMHOBBIE KOMIUIEKCHl. [ mOpuau3anus
opOuTanel HeHTPaIbHOIO aToMa Mpu 00pa30BaHUK KOMILIEKCOB. OCHOBHBIE TOJIOKEHUS TEOPUN
kpuctauimaeckoro mosist  (TKII). HcmonszoBanme TKII g1 oOBACHEHHMS MarHUTHBIX
U CIEKTPaJbHBIX CBOHCTB KOMIUIEKCOB. CHEKTPOXUMHYECKUHA PpsJl JIMTAHAOB. OHEpPrus
CTa0MIIN3aLUU KPUCTAIIMUECKUM TI0JIEM U €€ BIMSHUE Ha CBOMCTBA KOMIJIEKCHBIX COEIMHEHHH.
[IpencraBnennie o Teopun monst jurannoB (TIIJI). CpaBHeHHe BO3MOXXHOCTEH MeETOJa
BaJICHTHBIX CBS3€H, TEOPUHM KPUCTAJUIMYECKOTO IOJISI U TEOPHUU TOJS JUTaHJOB B ONHUCAHUU
CTPOEHUS KOMIIEKCHBIX COETUHEHUM.

TepmonuHamMuueckass 1 KMHETHUECKasi YCTOMYMBOCTh KOMILJIEKCHBIX coelMHEeHH. KoHCTaHThI
ycroiunBocTu. OCHOBHBIE TUIIBI peakiuii ¢ yaactuem KC.

KonzaencupoBanHoe cocTossHue BemiecTBa. OCHOBHBIE MOHATHS KpUCTAIOXUMUHU. OCHOBHBIE
TUIBl KPUCTAJUNIMYECKUX CTPYKTYp MpOCThIX BemiecTB. [Ipocreiiiime CTpyKTypbl OMHApHBIX
COEIMHEHNI 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB TBEPABIX BEIIECTB C MOHHBIM TUIIOM CBSI3H.
BBeneHue B 3JEKTPOHHOE CTPOEHHME KPHUCTAJUIOB (30HHAas Mojenb). [loHATUS O 30HaX:
BAJCHTHOM,  NPOBOJMMOCTH W 3alpEIleHHON.  OJIEKTPONpPOBOJHOCTb.  MeTtaisl,
MOJIYTIPOBOJHUKH, TUAIEKTpUKU. MonekynsapHele kpuctamibl. Kmacrepsl. YibTpaaucnepcHbie
cUCTeMbl, HaHOYacTHIIbI. CTEeKII000pa3HOe COCTOSHUE.

XuMus 3JIeMEHTOB

XHMMHSA HelepexXoaHbIX 3JICMEHTOB

Booopoo

OO0mras xapakTepucTKa (0011ast XapaKTepUCTUKA SJIEMEHTA WM TPYIIIBI 3JIEMEHTOB BKIIHOYALT:
nosiockenue B Ilepuoanueckoit cucreme, 3JIEKTPOHHBbIE KOH(QUTYpAallUd aTOMOB, MOJIEKYJ HIIU
MOHOB, PaNYyChl aTOMOB M MOHOB, 3JIEKTPOOTPULIATENILHOCTD, IOTEHIIMA HOHU3ALUH, CPOJICTBO
K DJIEKTPOHY, CTEIIEHU OKHCIIEHUS, 3aKOHOMEPHOCTH MU3MEHEHHS 3TUX XapaKTEPUCTUK B IpyIIe
AIIEMEHTOB, XapaKTEp XUMHUYECKHX CBA3E€H B COECOUHEHUSX, OCHOBHBIE CBIPHEBBIE MCTOYHUKH,
CIoCOObI OJTyYeHUs!, 00JIaCTH MPUMEHEHUS, U30TOIIbI ).

[Ipobnema pasmemenus Bogopoaa B Ilepmomuueckoit cucteme. HM3oromsl  Bogopoja.
ATomapHBIf M MOJEKYJISIpHbIM Bomopoa. CrocoObl akTUBAMM MOJEKYJISPHOIO BOJIOPOJA.



Basentnsie coctosuus Bogoposa. Mon H' u Gpopmbl €ro cymiecTBoBaHUS B KOHICHCUPOBAHHBIX
cpenax. [Iporonnsie kuciaoTel. OOIIas XapaKTepUCTHKA, KiIaccu(ukanus, cuia Kucinot. 'mapua-
noH. Knaccudukanus, cBoiicTBa, IpUMeHEeHUE TUAPUIOB. [ HApUAHbIE KOMILIEKCHI.

T'anozenwn

OO61as xapakTepuCTHKA.

[IpocTeie BeliecTBa: XapakTep XUMHUUYECKOM CBSI3H, XHMHUYECKHE CBOMCTBA, W3MEHCHHE
OKHUCJIUTEJIbHOW aKTUBHOCTH, METOJbl TMOJY4YeHHs] B JIaDOpaTOpUH U MPOMBIILJICHHOCTH,
npuMeHeHne. BiusHue u3MeHeHusT MeXMOJICKYIIPHOTO B3aUMOACUCTBUS 1O pALy HTOp — HOA
Ha arperaTHO€ COCTOSIHME TajloreHoB. ['amoreHoBomopoAbl, WX (GU3NYECKHE U XHUMHYECKUE
CBOWCTBA, cr1ocoOb!I ony4yenus. M3menenue B psay HF—HI npounoctu u tuma cBs3u Bogopoxa —
rajloreH, TePMUYECKOW YCTOMYMBOCTH U BOCCTAHOBUTENIBHBIX CBOMCTB TaJlOT€HOBOJIOPOIOB.
["anoreHoBoOpOIHbIE KUCIOTHI. MI3MEeHEeHne CHiIbl TajJoreHOBOJOPOIHBIX KUCIOT B psaay HF-
HI. ConsiHast kuciaoTa Kak O/1Ha U3 BaKHEHIINX MUHEPAJIbHBIX KUCIIOT, €€ CBOMCTBA, IOJyuYeHUE
U npuMeHeHue. [lmaBuKoOBasg KHCIOTa, OCOOCHHOCTH €€ CTpPOCHHS, NpHUMEHeHHe. TexHuka
Oe3omacHocTH Tpu padore ¢ (ropoBomoposoM H ero pactBopamu. [amorenunapl. OOmas
XapakTepuCTHKa, Kiaccuukanus, cBoicTBa. CTeXxHOMeTpHsi, HOMEHKJIATypa, CTPOCHHE
U peakIMOHHAs CIOCOOHOCTh  KHUCIOPOJHBIX  COCIMHEHUN  rajoreHoB. BropuuHas
HNEePUOAUYHOCTh B M3MEHEHUM YCTOMUMBOCTH KHUCJIOPOJHBIX COEAUHEHMH TaJoreHOB.
PacTBoprMOCTh rajloreHOB B BOJIE M IIEJIOYaX, YCIOBUS CMEIICHUS paBHOBecus. BaxHeiimue
KHUCJIOPOJIHBIE COEAMHEHMsS: OKCHJbl, KHUCIIOTBI, COJIM, HMX CBOWHCTBA U IPUMEHEHUE.
Kucnoponusie coenunenus ¢propa.

Kucnopoo

OO6mass xapaktepuctuka. Ponp Kuciopoga B NPOTEKaHUM OHOJOTHYECKHMX M MUHEPATbHBIX
nporeccoB Ha 3emite. Ctpoenue Mosiekyibl Oz ¢ mo3uruii meronoB BC u MO. [TapamaraeTusm
Moneky spHoro kucrnopopa. Crpoenme monoB O2f, Oz m 0% (merom MO). Ammorpomus.
CpaBHeHUE CBOWCTB KHCIIOPO/1a U O30HA.

Baxwneitmue coenunenus kucinopoga. Kmaccuukamnus OKCHIOB MO THILy XUMHUYECKON CBA3U
U KHCJIOTHO-OCHOBHBIM cBoOWcTBaM. OKCHIbI HMOHHBIE, KOBAJEHTHBIE M C IMPOMEXKYTOUHBIM
TUIIOM CBs3U. OKCHIBl KHUCIOTHBIE, OCHOBHBIE, aM(oTepHble, Heconeobpasyromue. OKCHIIbI
AJIEMEHTOB-METANIOB C IEPEMEHHON CTENEeHbI0 OKHUCIIEeHUs. Bona: 0coOEHHOCTH CTpOoeHus,
CBOMcTBa, auarpaMma (a3oBbIX paBHOBecHi. ['mapatel u knatpatsl. [lepokcua Bopopona:
CTPOCHHE MOJIEKYJbl, CBOICTBa, crnocoObl moyydyeHus. [lepokcuabpl U CyNepoOKCUABI.
[TepOKCOKHCIOTHI U UX COJIA: CTPOEHUE, TTOIYYEHHUE, CBOMCTBA.

Iloozpynna ceput

OO011ast XxapakTepUCTHKA.

Cepa. CpolicTBa 371€MEHTapHON cepbl. AJUIOTPONUS, LENOYEUYHbIE U [UKIMYECKUE CTPYKTYPHI.
CepoBoniopozl U cyabdaHbl, cynb(uasl, noaucyabduasl. CTeXnoMeTpus KHCIOPOAHBIX KHCIOT
cepsl U ee hopMalibHBIE CTeNeHU okuciieHust B HuxX. Okcua cepsl (1V), cepHucTas kuciora u ee
COJIM, CTpOeHHMEe, CBoOWcTBa, mnomydeHue. CynbpoKcuaoBas W AUTHOHUCTAsE KHUCIOTBHIL.
JluTnoHOBas W MOJIUTHOHOBBIE KUCIOTH M ux coiu. Oxcun cepol (VI), cepHast Kuciora, oiaeym,
comu. OCHOBHBIE NPHUHLHUIBI ITPOU3BOJCTBA CEPHOM KHUCIOTBI U €€ POJb B XMMHUYECKOHN
npoMblnuieHHOCTH.  [lupocepHast kucinota u  nupocyiabdarel. TuocepHas  KucIOTa
u tuocynbgatsl. [lepokcocepHble KUCIOTH U mepcynbdarel. ['aloreHu bl 1 OKCOraqoreHH/IbI.
['eHeTnyeckue B3aMMOCBA3HM, MPUYMHBI MHOrooOpasuss M peaklMOHHash CIOCOOHOCTh
KHCJIOPOJIHBIX COEIUHEHHH CEpBI.

Cenen u Ttemryp. CBoiicTBa NMPOCTBIX BEIIECTB. bHHApHBIE BOJOPOJHBIE COEAMHEHUS CEJICHA
U Tequrypa. CeneHuabl U TeJUTYPUIbL, X POJIb B TIOJYIPOBOJHUKOBOM TEXHUKE.

Conocrapnenue CTpOEHHS, TEPMOAMHAMUYECKUX XapaKTEepPUCTHK, TEPMHUYECKON
U OKHMCIIMTEIbHO-BOCCTAHOBUTEIbHOM ycToiunBocTH H20, H2S, HaSe, HTe, a Takxke kucnoTHo-
OCHOBHBIX CBOMCTB BOJHBIX PaCTBOPOB 3TUX coeAnHEeHUM. [IpaBuia TexHUKH 0€30MacHOCTH MpU
pabote ¢ OMHAPHBIMU BOJOPOAHBIMHM COEJMHEHUSIMH CEpbl, ceseHa, Teyypa. ComocraBieHue
CBOMCTB M CTPOCHMSI BaKHEHIIMX KHUCIOPOJIHBIX COEIMHEHUI cephl, CeleHa U TeJllypa.



[IposiBiieHME BTOPUYHON MEPUOJUYHOCTA B CBOMCTBAX KUCIOPOJHBIX COCAWHEHUH MOJATPYIIIbI
CepBHl.

Iloozpynna azoma

OO01as xapakTepUCTHKA.

A3zot. Ctpoenue mosekynbl Nz ¢ mosunmii metogoB BC m MO. YHukanbHble (pu3nyeckue
U XMMHUYECKHE CBOMCTBA MOJEKYJSIPHOIO a30Ta. DHEpPrusi TPOWHOM, ABOWMHOM M OAMHAPHOMU
CBs3M a30T — a3oT. llomyuenue a3ora B JabOpaToOpuM U NPOMBIIUIEHHOCTH. [Iprmenenue
MoJIeKyJsipHOro a3ota. CoeAMHEHHs a30Ta C BOJAOPOAOM (aMMHUAK, TUAPA3UH, TUAPOKCHIAMHUH,
a3u]l BOJIOPO/a): CTPOCHHE, CBOMCTBA, MOTy4YeHHe, MpuMeHeHne. OU3nKo-XuMUYecKUe yCIoBuUs
NPOMBIIIICHHOTO CHHTE3a aMMuaka. CpaBHEHHWE KHCIOTHO-OCHOBHBIX M OKHUCIHTEIbHO-
BOCCTAHOBUTEJIbHBIX CBOMCTB aMMuaka, TUApa3vHa M TuapokcuiamuHa. HuTpunel ¢ nMoHHOMN
¥ KOBAJICHTHOM CBSI3b10, METAIIONOI00HBIE HUTPUABL. CTEXHOMETPHUS M HOMEHKIIATYpa OKCHIOB
U KUCJIOPOJTHBIX KHUCIOT a3o0Ta. J(uarpaMma OKMCIMTEIbHBIX MOTEHIMAIIOB COSAMHEHHMM a30Ta
B KHcJod u mienouHoi cpenax. Oxcuanl aszota (1), (11), (11), (1V), (V), a3oTHOBaTHCTast KUCIIOTA
U TUIOHUTPUTHI, A30THCTas KHUCJIOTAa W HUTPUTHI, a30THAs KUCJIOTAa U HUTPATHI: CTPOCHUE,
nojgy4yeHue, cBoiictBa. (CoOIMOCTaBICHHWE YCTOHYMBOCTH, KHCIOTHBIX W  OKHCIHUTEIBHO-
BOCCTaHOBUTENBHBIX CBOUCTB BOAHBIX pacTBOpoB HNO2 u HNOs. Tepmuueckas ycTOWYHMBOCTD
HUTpATOB. TepMOIMHAMUKA ¥ KHHETHKA BOCCTAHOBIICHHUS Q30THOM KUCIIOTHI. MIOHBI HUTPO30OHUS
U HUTPOHHUSI. ["aloreHn bl ¥ OKCOTaIOreHU bl a30Ta.

®ochop. Ocobernnoctu xumun ¢docdopa. Amtorpornseie Moauduxamuu docdopa: yCIoBHUS
CTaOMIIBHOCTH, CTpOCHHUE, (U3MYECKHe M XHMH4Yeckue cBoiictBa. dochun, dochumpr, comu
docdonus. Kucimoponusie coemuuenus ¢ochopa. ComocTaBieHHEe WX CTPOCHUS M CBOWCTB
C aHanoru4yHbIMU coequHeHHsMHU a3ota. Oxcunsl docdopa () u (V). Dochopucras
u runodochopucTast KUCIOTHI: CTPOCHUE, MOTyYCHNE, CBOWCTBA, TAYTOMEPHBIC MPEBPALICHHUS,
comu. Optodochoprnas u runodochopHas KHUCIOTHL: CTpoeHue, cBorcTBa. Docdarsl:
pPacTBOPUMOCTh, THAPOJHN3, TEPMUYECKas YCTOWYMBOCTH, MpoIecchl KoHaeHcanuu. CTpoeHue
KOHJIeHCHpOBaHHBIX (ocharo, mommudocdarel u mnoaumeradocdarsl. Idupsl  dochopHOi
KHUCJIOTBI U UX poiib B Ouonoruueckux mnpomeccax. Cynbouast ¢ocdopa. TuodocdopHsie
KUCTOTHI. ["anoreHu s U okcoramoreHuas! hocdopa.

Mpibsk, cyppMa, BUCMYT. CBoiicTBa ameMeHTOB. AjuioTponusi. COeIUHEHHs] ¢ METaJUIaMH.
Bomoponusie coenunenus. ComocTaBlieHHE CTPOCHHS, XapakTepa XHUMHUYECKOW CBsI3H,
TEPMOIUHAMHYCCKHUX XapaKTePUCTHK, KHCIIOTHO-OCHOBHBIX u OKHCIIUTEIHHO-
BOCCTaHOBUTENBHBIX CBOMCTB BOJOPOAHBIX coequHeHHH aneMenToB VA rpymnmsl. Kucnopoaasie
COCIMHEHUS 3JIEMEHTOB TOJTPYIIBl MBIIbIKA. 3aKOHOMEPHOCTH H3MEHEHHUS! OKHCIUTEIBHO-
BOCCTaHOBUTENBHBIX cBOWMCTB B VA rpynmne. Cynbduasl u THOCONIH. ['aloreHu sl 3JI€MEHTOB
MIOITPYTIITBI MBIIIBSIKA.

Iloozpynna yznepooa

O6mass  xapaktepuctuka. (OCOOCHHOCTH  dJEKTPOHHOTO CTPOEHHUS aroMa  yriepoja.
MHuoroo6pasue opraHu4ecKiX U HEOPraHUYECKNX COeTMHEHUH yriepoaa.

@opMBl HAXOXKACHUS yriiepoAa B Tpupone. AJUIoTponHs: anmas, rpaduT, KapOHWH.
UckycctBennble  anMaszbl.  @Dymnepensl.  Kpucrammuueckas  CTpykTypa,  ¢u3MUYecKue
U XMMHUYECKHEe CBOWCTBA aiMasa u rpaduta. Baxnelimme kapOuIbl, X KiacCU()UKALIUS TIO TUITY
XUMHYECKOH cBsizu. llpuMeHeHune KapOUIOB B KayecTBE TYTOIUIABKUX, IKAPOCTOMKHX
U BBICOKOTBEPJBIX MAaTEPUANOB. YTIIEBOMOPOIbL. M3MeHeHHe NpPOYHOCTH CBSI3U YIJIEPO.I-
yIIEpoA B Psy YIIIEBOAOPOJOB C OJUHAPHOM, NBOMHOW M TpOHHOHM cBA3bro. Karenauws,
ee ocmabnenue B psaagy C — Si — Ge. Coeaunenus yriiepoaa ¢ KuciopogoM. OKCua yrieposa:
AJIEKTPOHHOE CTPOEHHUE MOJIEKYIIbI, cBoicTBa. KapOoHMibI: cocTaB M cTpoeHue. MypaBbuHas
KHcIoTa. JIMOKCH yriiepoja, yrojibHasi KUCIIOTa, KapOOHATHI, IEPOKCOKAPOOHATHI: MOIydeHHE,
cTpoeHue, cBoiicTBa. IllaBenmeBas kuciora. l'anoreHuabl W OKCOTAJOTEHHJBI  YIIepoja.
CoenuHeHHs, COMEpKAIUE CBSI3b YIIIEPOA-a30T: CTPOCHUE, IMONyueHHe, cBoicTBa. KapOammn
U THOKapOamu, kapOamMuHOBas KuCiOTa. l{uaHUCTBIA BOJOpOA, OMHApHBIE U KOMIUIEKCHBIC
nuranuael. Junuan. [{uanoBas kuciora, nua”atsl. ['pemyuas kuciora u ee conu. M3omepus



n Ttayromepus. CoeauHeHUs, COAEp)KAIUE CBSA3b YIJIEPOA-Cepa: CTPOCHHE, IOJy4YEHHE,
CBOMCTBA.

Kpemunii. Ponb coeamHeHuii KpeMHHSI B TOCTPOSHUU 3eMHON KOpbl. OCOOCHHOCTH TPHUPOIBI
XUMUYECKUX CBsI3ed B coeAMHEHUsX KpeMHus. CWIaHbl: CTPOCHHE, IOJy4YyeHUEe, CBOMCTBA,
npuMeHeHue. Paznnuus B TEpMUYECKOM YCTOMUMBOCTH YIIE€BOAOPOAOB U CUIaHOB. CUIIMIUIBL.
CoenuHenus KpeMmHHUsi ¢ TajoreHamu. KpemHe(dTOpHUCTOBOIOpOAHAS KHUCIOTa M €€ COJIH.
Kapbun, cynbdun, nutpun kpemuus. Oxcuabl kpemuHus. Kpucrammmueckue MoaudpuKanuu
nuokcuna kpemHus. KpemHueBble KuCHOTh. CHIIMKaThl TPUPOJAHBIE M HCKYCCTBEHHBIE.
CoBpeMeHHbIE TIPEACTABICHUS O CTPOCHUM CHIMKATOB. CTPYKTYpPBl OCTPOBHBIE, LIEIIOYEUHBIE,
JICHTOYHBIE, CIIOUCThIE U KapKacHble. AroMocriuKaThl. LleonuTsl. CHIIOKCaHbI U CUIIMKOHBI.
OO0mas xapakTepuCTHKa XHMUU TepMaHusi, OJIOBa, CBUHIA; CPaBHEHHE C XMUMHEH KpEMHUS.
OneMeHTbl B CBOOOJHOM COCTOSIHMM, aJUIOTPOIMS, XMMHUYECKME CBoilcTBa. ['epmaHuii Kak
BAKHEUIIMKA MaTepHall C MOJYIPOBOJHUKOBBIMU CBOWCTBaMHU. BomoponHbIE COEOUHEHUS.
[anorenuapl: cTpoeHue, mnoiayyeHue, cBoicTBa. ['maponus ramorennioB. OKCHIBI U KUCIOTHI.
['epmanarbl, craHHaThl M IUEOMOatel. CynbGuabl M THOCOIU. MeTamioopraHuyecKue
npousBojanbie. Coneodpasubie coequnenus I(1V). Axsamonst Sn(ll) u Pb(Il). T'maponus
U TOJIMMEpU3alusl akBa-MOHOB. OKHUCIHUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA COEAMHEHUN
0JI0OBa U CBUHIIA.

Iloozpynna oopa

O6mas xapakrepuctrka. OCOOCHHOCTH XUMUU O0pa.

CaoiicTBa anmeMeHTapHoro 6opa. CoeauHeHus Oopa ¢ MeTallaMH. DJIEKTPOHOICHUIIUTHBIC
MOJIEKYJIbI. BOpOBOIOPOIBI: CTPOCHHE, TUIBI XMUMHYECKUX CBS3€H, XUMHUYECKHUE CBOMICTBA.
boporunpua-non. bopazotHeie coenunenus (6opason, 6opa3aH, 60pa3eH, OOpa3uH): CTPOCHHUE,
nojy4yeHnue, cBoiictBa. Kapoun n Hutpun Oopa. 'anorenuasl 6Gopa: CTEXHOMETpPHUsS, CTPOCHHE,
croco6bl nonyuyenus. Kucnopoansie coenunenus 6opa. bopubiit anruapua. bopHble KHUCIOTHI
1 OOpaThl: CTPOCHHUE, CIIOCOOBI MOTyUeHHsI, CBOMCTBA. DPUPHI OOPHOM KUCIOTHI. J{naroHampHOe
CXOJICTBO CBOMCTB coeiMHEHU Oopa u kpeMHus. [I[puMenenue coequnenuii bopa.

AmOMUHUM, TauMi, WHAWW, Tauid. Pollb  aqlOMOCHMIIMKATOB B HEKHWBOW MPHUPOJIE.
[Ipoun3BoaCTBO MeTaIMUECKOro antoMuHus. CIjiaBbl AIFOMUHUS, UX IPUMEHEHHE. XUMUYECKUE
cBoicTBa »dneMeHTOB. Crenuduka CBOWCTB COCIUHEHWM TallUsl, WHIUS, TaJUHs Kak
TIOCTIIEPEXOIHBIX JIEMEHTOB-METaIoB. XUMHs BOAHBIX pacTBopoB M3': rumponns akBanoHoB,
OCHOBHBIE COJIM, THUIPOKCHIBI M UX aMm@orepHOcTh. «CTapeHue» TUIPOKCHIIOB 3a CueT
MPOLIECCOB OJISIUU U OKcosiuuu. Conu, TBOMHBIE CONM U KOMIUIEKCHBbIE coelMHeHus. KBaciibl.
Okcuipl, CMEIIaHHbIE OKCUIBI, IIMUHEIN. ['aJoreHuibl U Tuapuasl. 3MeHeHne yCcTOMYnBOCTH
COEIMHEHUH, COAEPKAIUX TAJUINI, UHIWNA, TaJUIMA B cTeneHsx okucineHusd +3 u +1. CxonctBo
coemuuennit TI(l) ¢ coemuuenusmu Rb u Ag(l). [IpumeHeHHe COCTUHEHUI TaUTHsl, WHIWSA,
TaJUIMsl B TOJYIPOBOJHUKOBOM TEXHHKE. ApPCEHH]I TajulMsi KaKk OCHOBA HOBOT'O IOKOJEHUS
MOJIYITPOBOTHUKOB. TOKCHYHOCTD TaJUIHSL.

bepunnuii, maznuii, wienounoszemenbHbvie 31emMeHmbl

O6mas xapakrepuctuka. OCOOEHHOCTH XUMHH OCPUILIHSL.

XUMUYECKHUE CBOMCTBA MeETaJUIMYecKoro Oepwuius. BaxHelmme COeIUHEHUS: OKCHI,
TUAPOKCHU, OepuiuiaThl. AKBaOH Oepuiuins, ero Tuapoian3. Coiu, KOMIUIEKCHbIE COSTUHEHMUSI.
TOKCHMYHOCTh OEpUIUIMS M €ro COeAMHEHUW. MarHuii, KajubIuii, CTpOHIW, Oapuii, pamuii.
XuMudeckue cBoMCTBa MeTayuioB. CBOWMCTBA U CMOCOOBI MOTyYEHUS OWMHAPHBIX COCIUHECHUM.
AKBamOHbI METAUIOB M HX CONU. VI3MEHeHHWe TEepPMUYECKON YCTOMYMBOCTH KapOOHATOB,
cynb(aToB, HUTPATOB B psAy Kambluid — Oapuil. [IpuumHB M 3aKOHOMEPHOCTH HW3MEHEHUS
pPacTBOPUMOCTH COJIEH IEI0YHO3eMeNbHBIX MeTauioB. KoMiiekcooOpasytomasi crocoOHOCTh
nonoB 11133. TokcuuHOCTh coenuHenHHit 6apusa. OMacHOCTh PAaAMOAKTHBHOTO 3apaskeHHs “OSr.
Il]enounvie 3nemenmal

O6mmas xapakrepuctuka. OCOOEHHOCTH XUMHH JIUTHUS.

[Tony4yeHue mIENOYHBIX AIEMEHTOB U3 MPUPOJHOTO ChIpbsi. XMMUYECKHUE CBOWCTBA METAJIOB.
B3anmoneiictBue ¢ KUIKMM aMMHakoM. Peaknuu ¢ KHCIOPOAOM: OKCHIbI, TMEPOKCHUIBI,



CYTEpPOKCH/IbI, O30HUIbI. V3MeHeHHe cocTaBa M TEPMUYECKOM YCTONYMBOCTH KHCIOPOIHBIX
COCIMHECHUN B TIpyNIE IIEJIOYHBIX IEMEHTOB. Peakmuu ¢ azorom u Boxoponaom. Peaxnuu
¢ Kucnoramu u cnupramu. ['uapokcussl. [lonydyenue, crpoenue, CBOCTBa, MPUMEHEHUE €AKOTO
HaTpa M €IKOro Kaiau. AKBaWOHBI IIEeNOYHBIX MeTauioB. Conu. KommiekcHble coeaUHEHHUS.
JlnaroHajibHOE CXOJICTBO CBOMCTB COCTUHEHUI TUTHS U MarHUsl.

Huepmnuwie 2azol

OO61mas xapakTepuCTHKA.

OcoOeHHOCTH  3JEKTPOHHOTO CTPOEHUS aTOMOB MHEPTHBIX ra3oB. HeycroilunBocTh
JIBYXaTOMHBIX MOJIEKYJ HMHEPTHBIX ra3oB. dusznueckue M XuUMHUYecKHe cBoiicTBa. Vcrtopus
OTKpBITHSl COEIMHEHUN MHEpTHBIX ra3zoB. KnartpaTel. DTOpuIbl, KOMIUIEKCHBIE COEIMHEHUS.
Kucnoponueie coeaunenus. OKHCIUTENbHBIE CBOWCTBA (TOPUIHBIX U KHUCIOPOJIHBIX
coeauHeHuil. OCOOEHHOCTH XMMHUYECKON CBSI3M B COCIMHEHMSIX MHEPTHBIX Ta3oB. Ilpumenenue
WHEPTHBIX T'a30B.

XHuMHSA epexoAHbIX 3JIeMEHTOB

OO0miass xapakTepUCTHKA TMEPEXOJHBIX JJIEMEHTOB. OJEKTPOHHbIE KOH(UIypaluu aTOMOB
u uoHoB. llonoxenue B Ilepuommueckoit cucreme. Knaccuduxamus. OOmue cBoiicTBa
MEPEXO/IHBIX JIIEMEHTOB.

Keneszo, kobanvm, Hukenb

OO01mas xapakTepuCTHKa JIEMEHTOB TPHAJIbI JKee3a.

[Tony4yenue, ¢uznueckne W XUMHUYECKHE CBOWCTBA, MPHUMEHEHHE METaJUIOB. BayleHTHBIE
COCTOSTHUSI DJIEMEHTOB TpHaJbl kKeie3a. M3MeHeHne YCTOMYMBOCTH COEIMHEHUN C HU3IIUMU
U BBICHIMMH CTeNeHsIMH OKucieHus B psgy Fe—Ni. OcHOBHBIC KJIacChl COCJAMHCHUMN: OKCHIBI,
TUAPOKCUJBI, COJIM, KOMIUIEKCHbIE coenuHeHus. (CoOIMoCTaBlIeHUe KHUCIOTHO-OCHOBHBIX
U OKHCJIHTEIIbHO-BOCCTAaHOBUTEIbHBIX cBoMCTB coemuuenuit Fe (1), (l1), (VI). Bnusuue
KOMIUIEKCOOOpa30BaHUsl Ha OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE MPOIECCHl B PacTBOpax,
conepxamux Fe(ll) u Fe(lll). CpaBHeHre yCTOWYUBOCTH KOMILICKCHBIX COCTUHCHHUN KOOAIbTa
(1) u (). YcnoBus cradbmnmzammu Co(l1l). Kapbouwsl, HuTposocoeaunenus. depporeH.
CpaBHuTENbHAs XapaKTepUCTUKa XHMHM JKeje3a, KoOainbTa W HuKensd. Ponp kenesa
B Ouostorndeckux npoueccax. [IpuMeneHne coeJMHEHNH TpHa bl XKenesa.

Ilhamunoegvie 31emenmul

OOmast xapakTepuCTHKA. Pob OTEUECTBEHHBIX YUYEHBIX B H3YYEHUM XHMUHU IUIATHUHOBBIX
aneMeHToB. Du3nyeckue M XHUMHYECKHE CBOMCTBA, NPUMEHEHHE IIJIaTUHOBBIX METAaJUIOB.
Crioco0b! mepeBosia UX B pacTBOP. 3aKOHOMEPHOCTH B M3MEHEHUH YCTOMUMBOCTU XapaKTEPHBIX
CTENEHEW OKUCJIEHHS B COEAUHEHMSX IUIaTUHOBBIX JJIEMEHTOB. [ alloreHupl, OKCHUBI,
THJIPAaTUPOBAHHBIE OKCH[bI, KOMIUIEKCHl. 3HAYEHHE KOMIUIEKCHBIX COEJUHEHUH B XUMHHU
IUTATUHOBBIX 3J€MEHTOB. MIHEPTHOCTh KOMILIEKCOB MJIATHHBI, 3((eKT TpaHcBausHus YepHsena.
OTnuuuTenbHble OCOOEHHOCTHM XMMMU OTAEIbHBIX IUIATHHOBBIX MeTaiioB. IlmatmHa —
BAKHEUIINN TIPEICTABUTENIb CEMEHCTBA IUIATMHOBBIX JJIEMEHTOB. lIpuMmeHeHue coeauHeHui
IUTATUHOBBIX 3JIEMEHTOB B XUMUYECKON TEXHOJIOTUN U MEIULIUHE.

Mapzaneu, mexueyuii, penuit

OO6mas xapakrepucTika. BajgentHsle coctosinus snementos VIIB rpynmsr.

CBoiiCTBa M IPUMEHEHUE METAJUINYECKOr0 MApraHlla U €ro CIUIlaBoB. BakHeWne coeanHeHus
mapranna (1), (l1), (IV), (VI), (VIlI). Buusaue pH pactBopa Ha OKHCIHTEIBHO-
BOCCTaHOBUTEJIbHbBIE MTPOLECCHI, MPOTEKAIOIIUE C yYaCTHEM COeTUHEHNI MapraHia. HeoObuHbIe
CTENEHM OKHUCIEHMs MapraHina. KpaTkue cBeaeHMsS O XUMUM TexHeuus. Baxheimue
coenuHeHus peHus. ConocTaBieHNe KUCIOTHO-OCHOBHBIX M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
CBOMCTB COEJMHEHMI MapraHiia ¥ €ro aHajoroB B Pa3jIMYHbIX CTENEHAX OoKHucieHus. CpaBHEeHuE
cBoiictB coenunenuit VIIA u VIIB rpynmn. Ilpumenenue coeanHeHuit Maprasiia, TeXHeELuS,
pEHMSL.

Xpom, monuboen, 6onvppam

OOmas xapakrepucTika. BajgeHTHble cocTossHUS 31eMenToB VIB rpynmnsl.
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[Tomyyenue xpoma u ¢eppoxpoma. Merammmueckuit xpom. KucimopoaHsie coemnHEeHUsT XpoMa.
Coenunenus Cr(ll): oxcua, ruapokcuna, comu. BoccTaHOBUTENbHBIC CBOWMCTBA COCTUHCHUUN
nsyxBaneHTHOro xpoma. Xumus Cr(lll): rumponus axBamoHa, aMm(OTEPHOCTh THAPOKCHIA.
Coenunenus Cr(VI): xpoMaTbl U OMXpOMAThl, KHUCIOTHO-OCHOBHBIC PAaBHOBECHS B BOIHBIX
pactBopax. ComnocraBieHHE KHUCIOTHO-OCHOBHBIX U  OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
coiictB coequnenuit Cr (1), (1), (VI). KoMmuiekcHbie cOeMHEHUS U JBOWHBIC COJIA XpOMa.
[lepokcuanpie MPOM3BOAHBIE. XPOM B HEYCTOMYMBBIX CTemeHsX okucieHus. [lomyduenue Mo
u W. Metamnmmdeckoe cocrosiaue. Okcunbl MmonuoaeHa (V1) u Bonsdppama (V1). MonubaeHoBas
u BoJib(ppamoBass KHCIOTB. MonauOmarel u Bosibdpamarsl |-V rpymm. JIBoiiHble, TpoiHBIC
MonuOaaThl 1 Bob(pamarel. V301011~ U TETEPOIONIUKHUCIOTHI U COIM: 00pa3oBaHue, CTPOCHHE,
peakiuoHHas crnocoOHocTh. Kucnopoansle coenvHeHus MoiuOaeHa U Bojib(ppaMa B HHU3LIMX
CTETEHSAX OKHCJICHUS: OKCHJbI, MOJHOACHOBBIE W Bosb(pamoBbie "cHHHU", BOIb(pamMoOBbIC
"opon3bl”. Kiacteprel. [amorenuasl xpoma, MoimOaena, Boib(pama. M3mMeHeHHWe cocTaBa
BhIcHIero rasorennaa B psaay Cr — W. [lpumenenue coenquuennii snemenToB VIB rpymiebr.
CpaBHenue xumnyeckux cBoicTB 3nemeHToB VIA u VIB rpynn Ilepuoanueckoit cucteMsl.
Banaouit, nuoouii, manman

OO0mast xapakTepucTiKa. BaJeHTHBIE COCTOSIHUS 3JIEMEHTOB MOATPYIIITHI BAHAIHS.

CpoiicTBa M mnpuMeHeHHe MetaiwioB. Xumus coeaumnenuit Bamamus (11), (M), (1V), (V).
["anmoreHupl, OKCUIBI, BAHAIATHI, H30TIOJMBAHA/IATHI, OKCOKATHOHBI U aKBauOHBI. KOMIUIEKCHBIS
coenquHeHusi. CoOIOCTaBlIEHUE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX M  KHCIOTHO-OCHOBHBIX
cBoiictB coexaumuenuit Banaaus (1), (I11), (IV), (V). Okcuapl HuOOMs W TaHTana. HuoOater
U TaHTanaTel. M30M0NMaHnoHbl U UX CTpoeHue. buHapHbie U KOMIUIEKCHbIE (Topuabl. Jpyrue
TaJIOTEHUIbI M OKcorajoreHuabl. KiactepHas mpupoia IWTajJOreHHJOB HUOOWS W TaHTaja.
Kowmrutekcubie coequnaennst ND u Ta B HU3IINX CTEMEHAX OKHCICHUS.

Tuman, yupkonuit, 2aghpnuii

OO61mas xapakTepuCTHKA.

[Tomyuenue, ¢u3nUecKne W XUMHUYECKHE CBOWCTBA THUTaHA, MUPKOHUs, radums. [IpumeHneHue
METAJIMYEeCKUX TUTaHa, IUPKOHUS, TadHUS U CIUIABOB HA UX OCHOBE. bUHApHBIE COCTUHEHUS:
TaJIOTCHUIBI KapOWIbl, HUTPUILL, Cydb(OHUIBI W MaTepuaibl Ha WX OcHOBe. KuciopomHsie
coenuHeHUs. JIMOKCHIBI ¥ THAPATHI OKCHIOB. be3BoHbIC COMM YeThipexBadeHTHbIX Ti, Zr, Hf,
WX THIpATAlUs U TIOBEJICHUE B BOJHBIX pacTBopax. COeTUHEHUS JIEMEHTOB TOITPYIIIBI TUTAHA
C HM3IIUMU CTENeHsIMH OkKucieHus. KowmmiuekcHble coenuHeHus. [IpudmMHBI CXOICTBa
XUMHYECKHX CBOUCTB coenuHeHui Zr u Hf. Xumudeckne OCHOBBI pa3ieicHHUS ITUPKOHHSI
u rapHus.

Peokozemenvnoie 31emenmol

O6mas xapaktepuctrka. CTpoeHHe 3IEKTPOHHBIX 000J0YEK aTOMOB, XapaKTepHbIE BaJCHTHHIE
COCTOSTHUSI, YCTOWYMBHIC CTEIEHW OKHUCJIeHHs. LlepueBas W WTTpUeBas MOATPYIIIIHL
«TagonuuaueBslii u3nom». JlantanougHoe cxkarue. [lomydenue, Qu3nyecKue W XHUMUYECKUE
CBOMCTBa, MpuUMeHeHUEe MeTayioB. CiioxHbIe coequHeHus: P30 u MeToabl paszieneHus cMmecein
P3D. Xapakrepuctuka coeaunennii M(I11): okcuabl, THAPOKCHIBI, TPOCTHIE U JBOMHBIC COJIH.
KomrutekcHbie coennHenusi. Xapaktepuctika coemunenuit M(IV): Ce(1V), Pr(1V), Tb(IV),
UX OKHCJIHTENbHbIC cBoMcTBa. Xapaktepuctuka coeamnenuit M(II): Eu(ll), Sm(Il), Yb(ll),
MX BOCCTAaHOBUTENbHBIE CBOWCTBA. [IpumeHenwe coemunenunii P332: Mmarepuanel nazepHOU
ONTHUKH, MATHUTHBIE MaTePUAIIbI, KaTau3aTopbl, coctaBHas yacTh BTCII maTepuanos.
AKmunouow

O6mass  xapaktepuctuka. [IpoOreMaTMYHOCTh  XUMHYECKOW  aHAJIOTUM  AKTUHOHJIOB
Y JIAHTaHOHIOB.

Kpatkue cBemeHuss o XuMuu Topus. BakHelinne COeIUHEHHs] M WX CBOWCTBA: OKCHU],
THJIPOKCHUJ, TAJIOTEHHJIBI, OKCOTAJIOTCHH/IBI, TIPOCThIE M KOMIUIEKCHBIE COJIM. XWMHS YypaHa.
CoenvHeHHs YypaHa B pa3IMYHBIX CTEMEHSX OKHCIeHHUs. [amoreHuabl, OKCHABI ypaHa.
AMdoTepHOCTh KHCIOpOAHBIX coenuHeHui ypaHa (V). CuHTe3 TpaHCYpaHOBBIX 3JIEMEHTOB.
XuMUs HENTYHUs, TUIYTOHUS, aMepuius. BakHeWIne COeAMHEHHUS: OKCHUMIBI, THJIPOKCHIIBI,
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ranoreHupl. OCHOBHBIE CTENEHU OKHUCIEHHSA. 3aKOHOMEPHOCTH W3MEHEHUs OKHCIUTEIbHO-
BOCCTAaHOBUTEIbHBIX cBoMcTB B psay U, Np, Pu, Am. Xwumus BOAHBIX pacTBOPOB:
KOMIUIEKCO00pa3oBaHue, TUCIPONOPIUOHUPOBAHHUE.
Hunk, kaomuii, pmymo
O6mas xapakrepuctuka. OcCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB.
Xummuueckue u (puznyeckue cBoiictBa metawioB. [lomydeHne M mpUMEHEHHE METAJLTHYECKUX
I[MHKA, KaJMHs, PTYTH ¥ UX CIUTaBOB. AManbrambl. Baxueiime coeaunenuss M(Il): okcumsl,
THJIPOKCUIBI, CONM. XHUMHUS BOJHBIX pACTBOPOB: THUAPOIU3 M KOMILIEKCOOOpa3oBaHUE.
CpaBHuTenbHas ycToWYuBOCTh KomiuiekcoB. Coenunenus pryta (ll) c azorcomepxammmu
MoJieKynaMu. MI3MeHeHne Thna CBSI3U B COCIUHEHMSX JIBYXBAJEHTHBIX LIMHKA, KaJMHUS, PTYTH.
[TprunHBI aHOMAJTBFHOTO (HEMOHOTOHHOT0) XapaKkTepa U3MEHEHHS! KHUCIOTHO-OCHOBHBIX CBOWCTB
okcu1oB U ruapokcuoB B psaay Zn(ll) — Hg(Il). OxucautenbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA
coenuHenuii prytu. Jlucnponopuuonnposanne HQp?'. Baxneiimme coenmnenns prytu (1).
IIpuMeHeHne cOeqUHEHUN LIUHKA, KaJAMUs, pTyTH. TOKCUYHOCTb COEAUHEHUMN ITUX JIEMEHTOB.
CrniocoObl ycTpaHeHUs 3apaskeHusl TOMEIEHUH MEeTaJUIMYECKOM PTYThIO.
Meow, cepeopo, 3010mo
OO61mas xapakTepuCTHKA.
Huarpammber  Jlatumepa. IlpuumHBI HaxOXACHHS B MPHUPOAC 30JI0Ta, cepedpa W Meau
B CaMOpPOJHOM COCTOSSHUU. PU3NUYECKHEe W XUMHYECKHE CBOIICTBa MeTaioB. lIpumenenue
metammmaecknx Cu, Ag, AU u ux craBoB. Xumus Meaw B creneHsx okucieHus | u Il
BaxHeiilve coelMHEHUS: OKCU/IbI, TUAPOKCHIBI, COJIM, KOMIUIEKCHI. JIMCIpOonopLroHUpOBaHUE
coequnenuii menu (l). Ilpumenenue coeamnenuit memu. Cu (I, 1l1) — cocraBHas wyacTth
marepuanioB co cBoiictBamu BTCII. TokcuuHocTh coenuHeHuit meau. Xumus cepebpa ().
OcCHOBHbBIE COEAUHEHMS: OKCUJ, THAPOKCUA, CYIb(QUA, HPOCThIE U KOMIUIEKCHBIE COJIH.
XuMuyeckue ocHOBBI (poTorpaduueckoro mpoiecca. HeoObluHbIe CTEIEHH OKUCICHHs cepedpa
U ux crabuiauzauud. Xumus 3050Ta. PacTBOpeHHE METalIMYeCKOro 30J10Ta B Pa3iIMYHbIX
pearentax. IIpousBomubie AU(Ill). HeoObunbie cremend okucieHus 3050Ta. CpaBHEHHE
XUMHUYECKHUX cBOMCTB 31eMeHToB |A u IB rpynn Ilepuonnyeckoii cuctemsi.
CospemeHHbBIE IPO0IEMBbI HCOPraHUYECKOM XUMHH
Heopranunueckas XxumMus 1 co3JaHUE COBPEMEHHBIX (DYHKIIMOHAJIbHBIX MaTepUaIOB.
[TonssTust xumum TBepporo Ttena. Hecrexmomerpuueckue coenuHeHus. Kpazuxumuueckoe
onucaHue paBHOBecHi JedekToB. OCHOBHBIE THUIIBI pEAaKLUUH C ydyacTUEM TBEPJOTo Tela.
3aBUCHUMOCTh Je(PEKTHOTO COCTaBa KPUCTAIOB OT YCJIOBUU CHHTe3a. BrnusHue nedekToB Ha
CBOICTBa KPUCTAJJIOB U KHHETUKY TBEPIO(Pa3HbIX MPEBPALICHUM.
CoBpeMeHHbIE HEOpPraHMuYecKHe MaTepuaibl. Marepuanbl Uisi BOJAOPOJHONW SHEPreTHKHU
CynpamonexynspHas xumusi. HaHomaTtepuansl 1 HAHOTEXHOJIOTHSL.
buonornueckas  Heopranuueckas — xumus.  OpraHuzanuss — OMOJNOTUYECKOW  KIIETKU.
Heoprannueckue BemiectBa B Ouosiornueckoil kierke. IloHarne o mnpomeccax mnepeHoca
Heoprannyeckux yactull. Katanuruueckue npoueccbl. CEHCOpPBI.
OcHOBHbBIE MeTO/bI HCCIECAOBAHUS HEOPTraHNYEeCKNX BellecTB
OcCHOBHBIE TpPYMNIBI METOJOB HCCIENIOBAaHUS HEOpraHWYeCKux BemecTB. HMHbopmanus,
nojiyyaeMasi C TMOMOUIbIO PAa3JIMYHBIX MeTOM0B. JludpakimoHHbIE METOABI HCCIEI0BaHUS.
CnekTpanbHble METOBI HcclieoBaHuA. Marneroxumus. TepMuueckue MeToAbl UCCIEA0OBaHUSI.
[TonsiTre 0 PU3NKO-XUMUYECKOM aHAIH3E.

4. Komnerenuuu, popmupyembie B pe3yabTaTe 0CBOCHUS JUCHUIIMHBI:

o CIOCOOHOCTh ~ HWCIOJB30BAaTh  IOJyYEHHbIE  3HAHUSA  TEOPETHMYECKHMX  OCHOB
(byHIaMEHTATBHBIX Pa3/IeJIOB XUMHHU TIPH PELICHUH MpodeccuoHanbHbIx 3ana4d (OITK-1);
o BJIQJICHHE HAaBBIKAMU XHMMHUYECKOTO JKCIIEPUMEHTa, OCHOBHBIMU CHHTETUYECKHUMH

U AHAIMTHYECKMMU METOJAMU IIOJYYEHUS WU MCCIEAOBAHUS XUMUYECKUX BEIIECTB U
peakiuii (OI1K-2);

. 3HaHHE HOPM TEXHUKH O€30MacCHOCTH W YMEHHEM pealu30BaThb WX B JIAOOPATOPHBIX
u TexHonornyeckux yciopusx (OITK-6);
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o CIIOCOOHOCTH BBITOJIHATH CTAHAAPTHBIC OIIepaluy 1Mo npeanaraeMbiM Meroaukam (ITK-1);

. BJIaJICHHE CUCTEMOM (DyHIaMEHTAIbHBIX XuMuueckux moustuii (ITK-3);

o BJIaJICHUE HABBIKAMU NPEJCTABICHUS MOJYYCHHBIX PE3YJIbTATOB B BUJEC KPATKUX OTYETOB
u npe3enTanuit (I1K-6);

o BJIQJICHUE METOJaMH 0e30IMacHOr0 OOpalieHus ¢ XMMHYECKUMH MaTepualaMH C y4eTOM

uXx (pusznyeckux u xumudeckux cpoicts (ITK-7).
5. InanupyeMsble pe3yJbTaThbl 00y4eHHS
B pe3ynbraTe 0OCBOCHUS TUCIUILINHBI CTYCHT H0JIZKEH:

3Hambv:
L4 MECTO HeOpFaHquCKOﬁ XUMHHU B CUCTECMC HAYK;
L4 TCOPCTUUCCKHUEC OCHOBBI HCOpI‘aHI/I‘-IeCKOf/'I XUMHNHU (COCTaB, CTPOCHUC H XHUMHYCCKUC

CBOMCTBa IPOCTHIX BEUIECTB U XMMHUYECKUX COCIMHEHHI, CBSI3b CTPOCHMS BEIIECTBA U
MPOTEKAHUSI XUMUYECKUX ITPOLIECCOB);

ymemb:

o aJIalITUPOBaTh 3HAHWS, HAKOIUJICHHBbIE MpU H3y4yeHUH Kypca «Heopranuyeckas XuMus»,
K PEIIEHUIO0 KOHKPETHBIX 33/1a4, CBSI3aHHBIX C MPO(ECCUOHAIBHON 1eATeIbHOCTHIO;

o UCIOJIb30BaTh (DyHIaMEHTaIbHbIE 3HAHUS HEOPraHUYECKOW XMMHUU B 00JACTH CMEXKHBIX
JTUCIUTLIINH;

enademp:

o METOJIaMH M CTI0CO0aMU CHHTE3a HEOPTaHUYECKUX BEIIECTB

o HABbIKAMHU OIMCAHUS CBOWCTB BEIIECTB HAa OCHOBE 3aKOHOMEPHOCTEH, BBITEKAIOIIMX
n3 [leprogudeckoro 3akoHa u [leproandeckoil CUCTEMBI 3JIEMEHTOB
6. O01mast TpPyA0eMKOCTh JUCIHUIJIMHBI:
19 3auerHbix enunuil (684 vaca).
7. ®opMa KOHTPOJIA:
[Tpomexyrounas arrecramusi — 3a4er (1 cem.), nuddepeHupOBaHHBIN 3a4eT —KypcoBast
pabora (2 cem.), sk3ameH (2 ceM.)

AHaJuTHYeCKAs] XMMMUSA

1. MecTo tucuMnIMHbI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/JIbHOM IPOrpaMMbl
JucnunimHa «AHaIUTHYeCKas XUMUS» BXOAUT B 0a30By10 yacTh O0soka b1 «/{ucuumnimnnbl
(MomynH)» kak obs3aTenbHas auctumiuHa b1.6.6.
2. lleu ocBOeHMS IMCHUIJIMHBI:
. (GbopMUpOBaHUE Yy CTYAECHTOB 3HAaHUI TEOPETHMUECKUX OCHOB XMMMYECKOTO aHalu3a M
IIPAKTUYECKUX HABBIKOB €r0 BHITIOJIHEHMS.
3. KpaTkoe coaep:kanue IUCHUNTHHBI
Metoasl pa3eneHus U XUMHYECKOH WACHTH(PUKANNH
Ananumuueckas xumus, ee 3a0auu u memoovl. Kauecmeennuwiii ananu3
Llenu ananutuyeckoit xumuu. Mnentudukanus u onpenenenue, oOMIHOCTh ITUX HalpaBJICHUH.
AHanutnueckuil curHan. Ilpu3Haky aHaIMTUYECKOM peakuMM M NPUYUHBI HUX TOSIBJICHUS.
[Tonsitue o Meroauke aHanuza. Kareropuu u3buparenbHOCTH aHaIUTH4YecKoi peakuuu. [Ipenen
oOHapyxeHus. [IpuHIUNMATbHBIE BO3MOXXHOCTH YJIyYIIEHHS MapaMeTpOB aHaJIUTHUYECKON
peakuuu. AHaJIUTHUYECKHUE PEareHThl, UX TIpajalusl MO YHCTOTE. AHAJIUTUYECKUE TPYIMIbI
AIIEMEHTOB, MOAXO0/bI K UX hopmupoBanuto. CepoBoaopoaHbINH MeTO . OpraHuuecKue peareHThl.
Memaromee BausHUE, €ro ycrpaHeHue. [IpuHIMNBL  pas3gelleHHs W MAacCKUpPOBAHUSA.
HemackupoBanwne. [[poOHBII U CHCTEMaTHYECKUN METO/IbI aHATH3A.
Xumuueckoe pasnogecue. I omozennoe pasnosecue
[TonsiTue 00 wuAealnbHBIX M peajbHBIX CHCTEMax. BiMsHHE  3JEKTPOCTATHUYECKHUX
B3aUMOJIeHCTBUI (MOHHAs CUJIa aKTUBHOCTh, KO3()(DUIIMEHT aKTUBHOCTH). BiusiHue XUMHUYEeCKUX
B3aMMOJEHCTBUI (MoOJIbHAs A0Js, O0Ilas aHAIUTUYECKash KOHIEHTpAlUsl HOHA, paBHOBECHAas
KOHIIEHTpauusi HoHa). CrnocoObl BBIpRKEHUS KOHCTAaHT PABHOBECHH XHMMHYECKOH peaKIHH.
ITonsiTHE O TEPMOJIMHAMHYECKOW, YCIOBHOW M pEaJbHON KOHCTAHTaX PABHOBECUS XMMHUYECKOU
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peakiuu. YpaBHEHHME OJJIEKTPOHEUTPAIIbHOCTHM M YpaBHEHHME MaTepuaibHOro OanaHca.
ITporonuTuyeckas Teopust KUCIOT U ocHOBaHUM bpeHcrena u Jloypu. KoHCTaHTBI KMCIIOTHOCTH
u ocHoBHOCcTH. Kiaccudukanms pactBopurteneii. Husemupyromuii u auddepeHnupyronmi
3¢ (HeKThl paCTBOPUTEICH.

Xumuueckoe pagnogecue. Pagnosecue ¢ cucmeme pacmeop-ocaoox

[IpousBeneHne pacTBOPUMOCTH BilMsiHME 3IEKTPOCTATUUECKUX B3aMMOJICHCTBUN HA BEIMYHHY
MPOU3BEICHUSI PAaCTBOPUMOCTH  (peajbHOE TMPOU3BEIEHUE pacTBOpuMOCTH). BrusHue
XUMHYECKMX B3aUMOJICHCTBUII Ha BEIMYMHY IPOU3BEIEHUS PacTBOPUMOCTU (YCIOBHOE
pou3BeleHne pacTBOpuUMOcTH). PactBopumocTs. B3anmocBs3p Mexy pacTBOPUMOCTHIO,
COOCTBEHHOM pacTBOPUMOCTBIO M IPOU3BEJIECHUEM PACTBOPUMOCTH. [IpMHIMIBI BBIYMCIECHUS
PacTBOPUMOCTH IIPU HAJIMYHMKM KOHKYPUPYIOIIMX paBHOBECUH. BinsgHNe 0JHOMMEHHOTO MOHA Ha
pactBopumMocTh. ConeBoii 3¢ dekT.

Ocasicoenue Kak memoo uoenmupuxayuu, pazoeieHus u KOHYEHMpPUPOBaAHUs

[Toaxoapl K ONMCAHUIO ONEpPalMid Pa3/ICJICHUs] KaK IeTepOreHHbIX npoueccoB. KoinuecTBeHHbIE
XapaKTepUCTUKHU 3P (HEKTUBHOCTU pa3/esIeHUsl ¢ TOUKH 3PEHUS MOJHOTHI U3BJICUEHHS] M YUCTOTHI
KOMITOHEHTa: KOHCTaHTa M Ko3(duuumeHT paznencHusi, GpakTopbl paszaeieHus] U OO0OTamIeHHs.
OcaxeHue Kak MeToJl UACHTU(DUKAINH, Pa3ielieHUs] U KOHIIEHTPUPOBAHUSL.
Du3uKo-xumuueckKue 0CHOBbL NPOUECCO8 IKCMPAKUUU

OcHoBHBIE TIOHATHA. XapaKTEPUCTHUKH HWHTEHCUBHOCTH: KOI(PPHUIMEHT pacrpeaencHus
(okcTpakumu), ¢akrop wusBnedeHuss (% OSKcTpaknmuu) © - GaKTOp OOOTAIIEHHs, YHCIO
HEOOXOJUMBIX CTYyMEHEH SKCTPaKIUU. DKCTPAKIMOHHBIE CHCTEMBbl HMCIIOJIIb3yeMbIe B aHaJIH3E.
MexaHu3m JKCTpakiuMH. OKCTpakimus XxenaroB, pH monyskcrpakumu. M30upaTtenbHOCT
3KCTPAaKIMOHHOTO paszenieHus. COMoCTaBI€HUE OCATUTENbHBIX U SKCTPAKIIMOHHBIX METOJIOB
pazzieneHus.

Du3zurko-xumuyeckue 0CHO8bL Xpomamozpaguu

[Mpunune! xpomarorpadun. OU3NKO-XUMUYECKHE TPOIIECCHI, JISKAIINE B OCHOBE Pa3ieCHHUS.
PaBHOBecHass xpomartorpadus, OCHOBHOE ypaBHeHue. HaeHTudukamus KOMIOHEHTOB
no xpomarorpamme. Mopaudukaius xemMocopOoruoHHon xpomarorpaduu. OcoOeHHOCTH
MOHOOOMEHHOTO M  OCaJ0YHOTO BAapUAHTOB: SBJICHUSA, MPUBOJAIIME K Pa3/EIeHUIO;
KOJIMYECTBEHHas: oleHKa dddexTuBHOCTH pasneneHus. CeleKTUBHOCTh HOHHOTO OOMeEHa.
ConoctaBneHue poiv U GyHKIUH pa3TUYHbIX METOIOB pa3/IeTICHHs B aHATUTHYECKON XUMUU.
KosanyecTBeHHbI aHaIu3. XMMHYecKHe MeTO/AbI AaHAJIN3a: TPaBUMeTPHUs

Mexanusm obpazosanun ocaoxka

I'paBumMeTpust Kak aOCOJMIOTHBIM MeToJ aHanu3a. MexaHU3M O00pa30BaHUS  OCAJKA.
[lepechiienre, IEHTPHl KPUCTAIM3ALMUKA U pocT yacTuil. Kpucrammuueckue u amopdHbie
ocanku. Ocaxnaemas u BecoBasi popMmbl. Kommonnnoe cocrossue. Oaokyasuus v nenTu3anus.
Crapenune ocaikoB, ero Bujsl. 'T'oMorenHoe" ocaxxaeHue.

3azpaznenue ocaoka

Buner 3arpsasHeHust ocagkoB. COBMECTHOE OCaXKACHHE, COOCAKICHHE, I0CIEOCAXKICHUE.
Ancop6uust u abcopouumst. Oxkxmro3us. MHk0314.

Xapakmepucmuka cmaouil 2pagumempuiecKkozo aHalu3a

Br160op maccel HaBecku i aHanu3a. ['paBuMerpudeckuii haktop. Beibop ocagutens. Yciaous
aHAJTUTHYECKOro ocaxjaeHus. PuupTpoBaHue. Brwibop mnpombiBHOM xuakoctu. IlepeBon
ocaxxgaemMoi (opMbl B TIpaBUMeTpHuecKyro. Pacdersl B rpaBuMerpuu. MecTo TpaBUMETPUU
B CUCTEME aHAJIMTUUYECKUX METO/O0B.

KounyecTBeHHbI aHAAN3. XUMHYECKHE METO/Ibl AHAJIU3A: TATPUMETPUSA

Oowan xapakmepucmuka mumpumempuu. Cnocodvt evipasricenus KOHUECHMPAUUU
eéeujecmea. Ilpunyunvt pacuemoe ¢ mumpumempuu

Knaccudukanus peakuuid B TUTPUMETPUU, TpeOoBaHUS K HUM. MousspHas Macca W MOJSpHast
Macca OJKBHUBaJieHTa. YHUCIO SKBUBAJIEHTHOCTH U (PaKTOp OSKBUBAIEHTHOCTH. CrocoObl
BBIPAKEHMSI KOHLIEHTpPAIlMM BEILECTBA: MOJIApHAs KOHUEHTpAlMs, MOJISIpHAs KOHLEHTpaIus
HKBHUBAJIEHTA, TUTP, TUTP MO OMpPENEIsIeMOMY BELIECTBY. 3aKOH SKBHUBAJIEHTHOCTU. [IpUHIUIIBI
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pacuetoB B TUTpuMeTpuu. CTaHmapTHbIC (MEPBUYHBIE) W CTAHAAPTHU30BAHHBIC (BTOPHUYHBIC)
pacTBOphl, TpeOOBaHMS K HHUM. ToOuka HKBHUBAJICHTHOCTH M TOYKAa KOHILA THUTPOBAHHSL.
Wupukatopel. Buael  tutpoBanus. IlorpemHoctn  tHTpuMeTpuu.  UyBCTBUTENBHOCTH
TUTPUMETPUH.

Kucnomno-ocnosnoe mumposanue

Crioco6b1  BbluncieHuss pH pasmUYHBIX KHUCIOTHO-OCHOBHBIX CHCTEM. YpaBHEHHE KpPUBOU
TUTPOBAaHUSA B CIy4ya€ CWJIBHBIX KHCIOT M OCHOBaHMH. KHCIOTHO-OCHOBHBIE HMHIUKATOPHI.
[TorpemHocTy onpeneneHus: CBA3aHHBIE ¢ WHAMKaTopamu. Moaudukanus ypaBHEHHS KPUBOU
TUTPOBaHMUSA MJIS JIPYTUX KHCIOTHO-OCHOBHBIX peakuuil. bydepnbsie pactBopsl. bydepnas
€MKOCTb.

Peakyuu okucnenua-60CCmano61eHua 6 MUmMpumMempuu

OcobenHoctu pen-okc peakuuit. OOparumbele U HeoOpaTUMBbIE pel-OKC mapbl. Bo3moxkHOCTH
pel-OKC TUTPOBAHMS C TOYKU 3PEHMs CTAHJAPTHBIX U pealbHbIX ((HOpMabHBIX) NOTEHIMAIOB
noJypeakuuid. MexaHu3M pea-oKC peakiuii 1 HeOOXOJUMOCTh yueTa KMHETHUECKUX (haKTOPOB.
OcobeHHOCTH pacueTa KpHUBBIX pen-okc TUTpoBaHUs. (OcoOble TOYKM TUTPOBAHMSL.
CooTHOIIEHHE MEXIy TEOPEeTHYECKOM M SKCIEPUMEHTAIbHOM KpuBbIMHU. BpiOop ycioBuit
TUTPOBAaHHUA HAa IpPUMEpPE MOAOMETPHM, IIEPMAaHIaHATOMETPUU M  JUXPOMATOMETPHUH.
WHaukaTopsl B pe1-0KC TUTPOBAHUH.

Peakyuu komnnekcooopasoeanus 6 mumpumempuu

O6mue 3aKOHOMEPHOCTH u KOJIMYECTBEHHbBIE XapaKTepUCTUKU IIPOLIECCOB
KoMILUIeKcooOpa3oBaHus. [IpuHLMOBI pacueTa cocTaBa paBHOBECHBIX CHCTeM. MeToabl
TUTPOBAaHHUS, OCHOBaHHbIE Ha 0Opa3oBaHuUU KoMmIuiekcoB. KommuekcoHomerpus. OOmue
xapakrepuctuku DJITA kak TuTrpanTta. Pacuers! noeil KOMIJIEKCHBIX (OPM U MX 3HAYEHUE IS
BbIOOpAa ONTHUMAJIbHBIX YCIIOBUM TUTPOBaHUS. Y CIOBHbIE KOHCTaHTBl KOMILIEKCOOOpPa30BaHUS.
MeTaninoxpoMHble HHAMKATOPBL. PacipoCTpaHUMOCTh METO/1a KOMILJIEKCOHOMETPHUH.
Metposornyeckasi oeHKa pe3yJbTaTOB U3MepeHu i

OcHo6Hble NOHAMUA U MEPMUHBL

Crartuctudeckuii  cMbICll  pe3yiapTaToB M3MepeHuid. CrnydailHele UM cHCTeMaTH4ecKue
norpemHocTd.  [IpaBUaBHOCTP M BOCHpOM3BOAMMOCTh.  CrocoObl  mpeAcTaBIeHUs
BOCpon3BOANMOCTH. CTaHIapTHOE OTKJIIOHEHHE OTPaHMUYEHHOM BBIOOPKHU.

Konuuecmeennvle xapakmepucmuku nozpeuwtnocmeii GHalu3a

JloBepuTenbHas BEPOATHOCTh U WHTEpBall. t-kpurepuil. HeoOxomumoe 4yucino mapaiienbHbIX
u3MepeHuii, BrlOpakoBka pe3yibratoB (Q — kputepuit). Hynp-runoresa, kputepuit dumepa.
3aKOH pacHpoOCTpaHEHHUS OIIMOOK M €ro KOHKPETHBIE  CJEJICTBUS Ul Pa3IMYHbIX BHJIOB
GyHkuui. MeTo/bl OLleHKH NpaBUiIbHOCTH. OLIeHKa MOrPEIIHOCTH aHATUTUYECKUX METOJIOB.
AHa/u3 peajibHbIX 00bEKTOB

Ananumuueckuit npoyecc. IIpo6omoéop u npooonodzomoexa

XapakTtepucTuka cTaauii nmpodboTéopa, MOATOTOBKK MPOOBI, U3MEpPEHUs, 0O0pabOTKH JTaHHBIX.
Cratuctuyeckasl 3HaUMMOCTb CTaJUii B CyMMapHOM MOIPEUIHOCTH MeToAa. MeTposoruueckue
acmeKkThl aHanu3a. Posip XuMuyeckux rmpoueccoB B aHanuze. OOMacTH HMCHOIb30BaHUS
KJIJACCUYECKUX METOAOB. Buasl aHanmuza. 3agaun a”anu3a. VICTOYHMKM aHaIMTHYECKOMN
uHpopmanuu. CoOTHOIIEHHWE MEX]Iy TOYHOCTBIO, YPOBHEM COJEp>KaHUS KOMIIOHEHTA,
HKCHPECCHOCTHIO, KBATU(PHUKAIMEH aHATUTHKA U CTOMMOCTBIO aHAJIN3A.

Crioco06s1 TpoOOTOATOTOBKH (TIEpeBEACHUS TPOOKI B paCTBOD).

Dopmuposanue cxemvl AHAIUZA PEATILHOZ0 00beKMa

Br16op cxempl aHanm3a B 3aBUCHUMOCTH OT TOCTaBJIeHHOW 3ama4yu. [IpoGieMbl coBpeMeHHOU
AHAIUTUYECKON XUMHH.

OnTuyeckue MeToAbl AHATU3A

Memoowvl ananuza, 0CHO6AHHbIE HA 63AUMOOCHCMEUU U3IYUEHUA C GEU{eCEOM. 3AKOHbL
no2NOWeHUA U3NYYEeHUSA 0OHOPOOHBIMU CUCIEMAMU

Knaccugukanuss ONTHYECKMX  METOJOB  aHalW3a. MX  JIOCTOMHCTBO  (IIPaBUJIBHOCTb,
BOCITPOM3BOUMOCTh,H30MPa-TELHOCTh, IKCIIPECCHOCTh. 3akoH JlamOepTa-byrepa, 3akon bepa.
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MaremaTnyeckoe BBIPAKEHHE JTHX 3aKOHOB. BEIWYMHBI, XapaKTEpU3YIOLIME IOTJIOLIECHUE
cBeta, OnTuyeckas MIOTHOCTh, Ipomnyckanue. I paduiyeckoe Bbpa)keHHE 3aKOHOB TOTJIONICHHUS,
[IpyunHbl  OTKIOHEHHs OT 3akoHa bepa. OnrTuyeckas MIOTHOCTb, IMPOIYCKAaHUE, MOJISIPHBIN
U TIPUBEICHHBINA MOJISAPHBIN KO3 (OUIIMEHTHI TOTIIOIIECHUS.

Cnexmp noznowienus

[TonsiTue O cHEKTpe MOIVIOIIEHHWS WHIMBUIYaJbHOTO BEIIECTBA. XapaKTEPUCTUKU CIIEKTpa
MOTJIOUICHMS: TTOJIOXKEHHE, MOIYNIMPHUHA, CHJIa OCLWIIATOpPA. 3aBUCUMOCTD IOJIOXKEHHS I10JI0C
NOIJIOUIEHUS] OT TUIA 3aMECTUTENIed B MOJIEKYJE€ peareHra, KHUCIOTHOCTH Cpenpbl,
KOMILJIEKCOOOpa30BaHus, TEMIIEpaTypsl pacTBopa. I1070Ckl MOIIOMIEHUsT U TUIIBI 3JEKTPOHHBIX
nepexonoB B Mojekyiaax. CHeKkTppl HMOHOB NEPEXOJIHBIX METANIOB W BIUSHUE HAa HUX
KoMILIeKcooOpa3oBaHus. CriekTpbl IepeHoca 3apsaaa. AJJIMTUBHOCTh ONTUYECKON IUIOTHOCTU
pacTBOpa HECKOJIBKHX BemecTB. M300eCTHUECKUE TOUKH.

Xumuueckue peakyuu ¢ ORMUYECKUX MEMOOAX AHANU3A

OO6mue TpeboBaHust K HUM. OCHOBHBIE TPYIIIbl KOMIIJIEKCHBIX COEJUHEHHMH, HCIOJIb3YEMbIX
B ONTHUYECKMX METOAAX aHalIW3a: POJAHUIHBIC M TaJOrCHHUIHBIE KOMIUIEKCHI, KOMIUIEKCBHI
C MEpEeKHUChI0 BOJOPOJA, AMMHAKOM, OpPraHMYECKMMM OCHOBAHUSMH, HOHHBIE AaCCOIMATHI,
TeTePONOIMKOMIUIEKCHl. XenaTel. Mcrnonb3oBaHue peaklUil OKUCIECHUS-BOCCTAHOBICHMS JIs
neneit JoToOMETPUIECKOTro aHaIH3a.

Uyecmeumenvsnocms u Mempoao2uiecKue XapaKkmepucmuku OnRMmu4ecKux memooos
UyBCTBUTEIBHOCTh (DOTOMETPHUYECKOT0 aHaiu3a. Bocnpon3BOIUMOCTP ¥ MPAaBHIBHOCTH
pe3ynbraroB. OmMOKKM H3MEpeHHs ONTHUYECKOM IIOTHOCTU. OIpesesieHue «CIeI0BbIX»
KOJIMYECTB 3JIEMEHTOB U POJb «XOJOCTOro» ombITa. [lyTw MOBBILIEHUS YYyBCTBUTEIBHOCTU
aHaJIn3a.

DJIEKTPOXUMHYECKHe MeTOAbI AHATU3A

Inexmpoxumuueckue peakyuu. Pacmeoput 3nekmponumos kaxk HeuoeanpbHbvle CuUCHEMbL
Oco0eHHOCTH IIEKTPOXUMHUYECKUX peakuuii. O0paTtuMble 1 HEOOpaTUMBbIE FTEKTPOXUMHUUYECKUE
CUCTEMBI. TaJIbBAHUYECKHUE DJIEMEHTBI M JJIEKTPOIUTUYECKHE SAYEHKU. DIEKTPOAHBIE PEAKIIHH,
aHoJI, KaToJl. AnnapaT akTUBHOCTEH, ero BO3HUKHOBEHUE U cMbIci. KoadduimeHTsl akTUBHOCTH
KaK IapaMEeTpbl JHEPreTMKH HOHHBIX B3aUMOJEHCTBUI. TeopeTHdecknue M HSMIUPUUYECKHE
MOJIXO/IbI K pacueTy Kod(pPpUIMEeHTOB akTUBHOCTU. Y paBHeHue Jlebasd-Xrokkens, /[aBuc.
dnekmponpoeoonocmsp

PaBHOBeCHBIE U HEpPAaBHOBECHBIE COCTOSIHHSI PACTBOPOB 3JIEKTPOJIMTOB, UX KPUTEPUU. Y JelibHas
U DKBUBAJCHTHAas  DJIEKTPONPOBOJHOCTH  PACTBOPOB  DJIEKTPOJUTOB,  3aBUCHUMOCTH
OT TeMmIepaTyphl, KOHLEHTpauuu, naeineHus. Dddext Buna. IlpaBuno IlucapikeBckoro —
Banbnena. Teopus anexrponpoBoanoctu Jlebas — Xrokkens — Onzarepa. [loaBukHOoCTH, Yncia
nepeHoca. “AHoManbHbIE” TOJBHKHOCTU M 3JEKTPONPOBOAHOCTH. MPPy3HOHHBIE sBIEHUS,
g dy3noHHbI noteHman. Konaykromerpus.

Pasnogecnvie anexkmpoxumuueckue cucmemol

OJC n noreHumanel 3ekTponoB. CoryameHue O 3HAaKaX, BOJOPOAHAs IIKaja. MexaHU3M
obpazoBanus DJ[C. DJIC kak cymma CKauyKOB MOTECHIIHAIOB. DJIEKTPOXUMUUYECKUM MOTEHIIHAII,
BHYTpeHHUN moreHiman [anpBaHu, BHeIHWA mnoTeHnuan Bonbra. Pabota BbIXOIa,
MTOBEPXHOCTHBI MOTEHIMAJ, KOHTAKTHBIM IOTEHIHAJ. 3aBUCUMOCTh NOTEHIHAIOB OT pH

51 KOMILJIEKCOOOpa30BaHuUsI. KomOunmnposanue IIOTEHIMAJIOB. dyH1aMEeHTAIILHOE
TEPMOJIMHAMHUYECKOE COOTHOILEHHUE U1 OOpaTUMOIO raJbBaHUYECKOIO 3JEMEHTA. YpaBHEHHE
HepHcra.

Ilomenyuomempusn

Knaccugukaiuss moTeHIMOMETPUUYECKUX METOJ0B. Tumbl 31ekTponoB: 1 u 2 pona, Red-Ox,
ra3oBble amanibramusie. [lonydeHre TepMOAMHAMUYECKUX JAaHHBIX U3 MOTEHLIHATOMETPUUYECKUX
n3Mepenuil. IloTeHIMOMETpUYECKOE TUTPOBAHUE, €0 Pa3HOBUIHOCTU. MeTonbl HM3MEpeHus
O/1C. IloteHumoMeTpusi B HEBOJIHBIX Cpeaax.

eounon 3nekmpuueckuii cnou. Honomempusn
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Tepmonunamuka u crpoenne [IIC. Ilpupona JIDC, mepexon u aacopOIus HMOHOB, BIUSHUC
HOJIAPHBIX MoJieKysl. XapakrepucTuku JIDC: eMKoCTb, MOTEHIMAN, 3apsl, TOJIMMHA. Teopus
I'enemronbna. Teopust muddysumonnoro crnost ['yu-Uenmena. Aacopormonnas teopust [ItepHa.
OcHoBHOe ypaBHeHue JIOC. DIEKTPOKMHETUUECKUH MA3€Ta-MOTEHUHAN. DJIEKTPOOCMOC,
anekTpodope3, MOTEHIMAIbl TEYEHUS U CeIUMEHTauuu. MeMmOpaHHblE IOTEHLUAJBIL.
Crexnanublil  3nekTpon. pH-merpus, ee ocoOeHHOCTH. VOHCENEKTUBHBIE 3JIEKTPOIBI.
OnexTpokanuuisipHble sBieHus. HyneBble Touku MeTauioB. AGCOMIOTHBIN OTEHIMAIL.
Inekmpoxumuueckan KuHemuKa
Tox u ommueckas nomspusanud. [lepenanpsbxenue. KoHLIEHTpanMoOHHAs NOJAPU3ALUA:
i dy3uoHHAS U XMMUAYECKas. AKTUBALMOHHAS MOJIIPU3ALINA: SJICKTPOXUMHUYUECKas U (Pa3oBasl.
VYpasuenue Tadens.
Honapozpagusa
XapakTEepUCTUKH  BOJBTAMIIEPHBIX KpUBBIX. KOHIEHCATOpHBI M OCTATOYHBIM  TOKH.
Murpaunonsabii u  nud¢y3noHHslii  Toku. IIpenenvHbiii  Tok. DOHOBBIE AJIEKTPOJIMTHI.
VpaBHenue WMibkoBuya. MakcumMyMbl Ha HOJISApOrpaUuUecKuMX BOJHAX, HX IOAABICHHUE.
Kartanutinaeckue BosHbL. OCOOCHHOCTH 3JIEKTPOJIOB, IPUMEHSEMBIX B MoJsiporpaduu (pTyTHEIE,
amanbpramusle, T1Bepable). KomriuiekcooOpa3oBanue B nossporpaguu. BoccranoBieHnue
KOMIUIEKCHBIX HMOHOB Ha 3jekTponax. [lomsporpaduueckue crnekTppl. DyHKINU (HOHOBBIX
a5eKkTpoauToB. [lomsporpadust OpraHMYECKUX COECIUHEHMH, CBSI3b CTPOEHUS OPTraHUYECKUX
BEIIECTB C MX NojsporpaduyeckuM moBeneHueM. Vcnonp3oBaHne HEOOpAaTHMBIX pEaKIHUn
B nossgporpaduu. OCHOBHBIE MPHUHLHUIBI Mojsgporpaduyeckoro axanuza. lcnoab3zoBaHue
BEJIMYMH MpEICNIbHbIX TOKOB JJsi ONpEleNeHUs KOHIEHTpauuil. MeToasl ornpeneneHus
KOHIIEHTpauuil.  AMaibraMHas M IUIGHOYHAas  mossiporpadus € HaKOIUIEHHEM.
Ocmwmiorpadgudueckass — moisiporpadus, €€ OCOOCHHOCTH H  O0JIACTH  IPHMCHCHUS.
YyBCTBUTENBHOCTh U TOYHOCTb PA3JIMYHBIX BHJIOB MOJIIPOrpauuecKoro aHajin3a.
Amnepomempusn
AMIIEpOMETPUYECKOE  TUTPOBAHME,  MCIOJIB30BAHME  PA3JIMUYHBIX  THUIIOB  PEaKLMU
(kommuiekcooOpa3zoBanue, ocaxaeHue, Red-Ox). JuddepennuanbHoe amMmepoMeTpudecKoe
TUTPOBAHNE U TUTPOBAHUE C ABYMS MHIMKATOPHBIMU MIEKTPOJAMH.
Hepaenosecnuvie snekmpoonvie npouyeccot
[Tpu3Haky HEPAaBHOBECHBIX MIEKTPOXUMUYECKUX CUCTEM. 3aKoHBI Papazes. DNEKTPOOCakKACHNUE
Xpomartorpaguyeckue MeTobl AHAIU3A
OcHnogHnbie nonamua u mepmunvl xpomamozpaguu. Kauecmeennwlii u KoauuecmeeHHbll
Xpomamozpaguueckuii ananu3
TepMoauHaMuyeckue M KUHETHYECKHE acleKThl PaBHOBECHOM XpomaTorpaduu, OCHOBHOE
ypaBHeHue. CriocoObl pOBEAEHMs XpoMaTorpadguueckoro aHanusa. Bug xpomarorpapuueckux
KPUBBIX, HCIOJB30BaHUE HMX JJI KAaueCTBEHHOIO M KOJIMYECTBEHHOro aHanmusa. Kpurepuu
yAEp)KUBaHUS,  YHUCIO M CTENeHb  yAepkKuBaHusA.  OCHOBHBIE  XapaKTEPUCTUKU
Xpomarorpaduyeckoro nuKa: BbICOTa, IIUPUHA, MOJIYIIUPUHA, Iomans. Kputepuit pazaenenus.
Koadpounuent cenextuBHOCcTH. CriocoObl MACHTU(PUKAIMM U KOJIMYECTBEHHOTO ONpEeNIeHUs
KOMIIOHEHTOB.
Onmumuszayuu ycioeuii Xxpomamozpaguueckozo pasoenenus
Br16op onTUManbHBIX YCIOBUH SKCIIEPUMEHTa B aICOPOLIMOHHON Xpomarorpaduu, TpeGoBaHUs
K a7icopOeHTaM, pacTBOPUTENIO, ra3y-HOCUTeN0. TUIbl aacopOEHTOB, UX OCHOBHBIE CBOWCTBA.
MonekynsipHble  cuTa. TOHKOCIOMHBII M  KOJOHOYHBI  BapuaHThl  aJICOPOLIMOHHON
xpomaTorpaduu. MeTopl pacuera XpoMaTorpamm.
4. Komnerennuu, popmupyemsblie B pe3yJbTaTe 0CBOCHHUS AUCHHUIIMHBI
. BJIQJICHNE HAaBBIKAMH XMMHUYECKOTO OKCIIEPUMEHTA, OCHOBHBIMH CHHTETUYECKHMHU
U QHAJIUTUYECKUMH METOJAaMM IOJIyY€HHS W UCCIIEOBAHMSI XUMHUYECKHX BELIECTB H
peakuuii (OITK-2);
o 3HaHHE HOPM TEXHHMKHM O€30MacHOCTH M YMEHHEM peaju30BaTh MX B Ja0OpaTOPHBIX
U TexHonornyeckux ycnopusx (OITK-6);
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o CIIOCOOHOCTH BBITOJIHATH CTAHAAPTHBIC OIIepaluy 1Mo npeanaraeMbiM Meroaukam (ITK-1);

. BJaJieHne 0a30BbIMH HaBBIKAMU HCIIOJIb30BAaHUS COBPEMEHHOH ammapaTypbl MpH
NpoBe/ICHUH HayuHbIX uccienoBanuii (IIK-2).
. BJIaJIcHHE CUCTeMOM (hyHIaMeHTaIbHBIX XuMuueckux moustuii (ITK-3).

5. Ilnanupyemble pe3yJabTaThl 00y4eHMsI
B pe3ynbrare ocBOCHUS AUCIUIUIMHBI CTYICHT JOJIZKEeH:

3Hamy:

o MECTO aHAIUTUYECKOM XMMHUH B CUCTEME HaYK;

o OCHOBHbBIE TEOPETUUECKHE MOJOKEHHS U MTOHITHS aHATUTUYECKON XUMUWU;

o CYIIECTBO PEaKIUil ¥ MPOLIECCOB, UCIIOIb3YyEMbIX B aHATUTUYECKON XUMUY;

o IOPUHLMIBI U OOJIACTH HCIOJb30BaHUSI OCHOBHBIX METOJOB XUMHYECKOI'O aHalIu3a
(XuMHYECKUX, (PU3NIECKUX ).

ymembp:

o MPUMEHSTh OCHOBHBIC ITOJIOKCHHSI U TIOHSITHS aHATUTHYECKON XUMUHU;

o YCTaHABIIMBATh COOTBETCTBUE MEKY IPU3HAKAMH U MIX ONPEACIICHUSIMU;

o pelIaTh pacueTHbIC 3aJauH.

enademp:

o METOJI0JIOTHEN BEIOOpa METOIOB aHAU3a;

o HABbIKAMU MX IPUMEHEHUS;

o METPOJIOTHYECKUMU OCHOBAMH aHAJIK3a.

6. O01mast TpPyA0eMKOCTh JUCIHUIJIMHBI:

21 3auerHas eaunuia (756 gacon).

7. ®opMa KOHTPOJIA:

[Tpomexxyrounas arrectanus — qudpepeHIpPOBaHHBIN 3a4eT (4 ceM.),
muddepeHIMpOBaHHBIN 3a4eT — KypcoBas pabora (5 cem.), sk3aMeHsl (3, 5 cem.)

OpraﬂnquKaﬂ XUMUA

1. MecTo tucuMnIMHbI (MOAYJIsI) B CTPYKType 00pa30BaTe/JbHOH NPOrpaMMbl
Hucnurnnuna «Opranudeckas XuMus» BXOIUT B 0a30Byr0 yacTh Oioka b1 «Jluciuminab
(MomynH)» kKak obs3aTenbHas auctumiuHa b1.6.7.
2. Iesu ocBOEHUS AMCHUTIHHBI:
o dbopMHpOBaHHE Yy CTYIEHTOB XHMHYECKOTO MHPOBO33PECHHUS, OBJIAJCHHE HMH
TEOPETUYECKHUMH OCHOBAMH OPTaHUYECKON XUMUU;
. O3HAKOMJIGHHE C BaXXHEHIIMMU KJIacCaMU U THUIAMH OPraHUYECKUX BEIIECTB, HUX
CBOICTBaMM U 00JIACTSIMU PUMEHEHUS;
o nproOpeTeHne HaBBIKOB Pa0OTHI C OPraHMYECKUMH BEIIECTBAMHU.
3. Kparkoe coaep:kanue THCHUTIIAHBI
Beenenue
[IpenMeT opraHuYecKod XHUMHH M OCHOBHBIE J3Tambl ee pa3BUTHSI. OCHOBHBIE HCTOYHHKHU
OpPraHUYecKOTO ChIpbs. KpaTkue cBemeHHUs 0 METO/Aax BBIACIICHHS, OYUCTKH U UIACHTH(PHUKAIINA
oprannueckux coenuHenuit. [IpencraBineHne o pagukanax U (QYHKIIMOHAIBHBIX TPYIIAX.
[omonornueckne psigpl. DopMUpOBAaHME W OCHOBHBIE TIOJIOKEHUS TEOPHU CTPOCHUS
OpPTaHMYECKUX COCTUHEHHI. BalleHTHOCTh aTOMOB B OpPraHMYECKUX MOJEKyNaX, MPOCThIe U
KpatHble cBs3H. CTPYKTypHBIE (OPMYIBI KaK CPEICTBO OTOOPAKEHHS CTPOCHHS OPTaHHMYECKHX
coequHeHuil. CTpyKTypHass H30MepUs U €€ OCHOBHbIe pa3HOBUAHOCTU. [loHsATHEe O
NPOCTPAHCTBEHHOW HW30MEpHUH. 3HAUYEHHE TEOPUU CTPOCHHS JUISI Pa3BHTHSI OPTaHUYECKOTO
CHUHTe3a. OJIEKTPOHHBIC MPEJCTaBICHUS B OpraHudecko xumuu. KadecTBeHHas KapTHHA
KBaHTOBO-MEXaHHYECKOTO OIHMCAHUS XUMHUYECKOW CBS3HM C MOMOIIBIO METOJIa MOJEKYJISPHBIX
op6utaneit (MO) kak nuHeHHBIX KOMOMHaNUK aToMHBIX opOutaneit (AO). IlpencraBienue o
pacrpeieieHud 3JeKTPOHHOW IUIOTHOCTH B MOJIEKyJle, CIoco0ax €ro Hu300paXkeHus u
AIIEKTPOHHBIX (P (PeKTax aTOMOB M1 MHOTOATOMHBIX TPYIII.
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Texnuka Oe3zomacHocTH B Jlaboparopud. MeToAbl OYMCTKM M BBIJEICHHS OpraHMYECKHX
coequnenuil. [IpaBuna pabotsl 1 Th B maboparopusix opranuyeckoro cuHte3a. Paborta co
CIPAaBOYHOMN JINTEPATYpOl MO OopraHuyeckod xuMuu. O6mue nprueMsl padboThl B OPraHUuYECKOM
IPAKTUKYME.

YraeBoaopoanbl

Anxanol

['omonoruueckuii psii, HOMEHKJIATypa W HM30MEpHs, aJlKUJIbHbIE paaukaibl. [IpuponHsie
UCTOYHUKU TapaguHoB. OCHOBHBIE CIIOCOOBI MONy4YeHHS. [IpOMBINUIEHHBIH CHHTE3 aJKaHOB.
OJEeKTPOHHOE CTPOEHHE HACBILICHHBIX YIJIEBOJAOPOIOB: KadeCTBEHHAs KapTUHA OIUCAHUSA
MeTaHa B paMKkaXx MeToga MO, BO3MOXKHOCTh €r0 3aMeHbl MHpeJCTaBIEHUAMH 00 Sp°-
ruOpuguzanun AO  yriaepoga u  (GOpPMHPOBAHME JIOKAIM30BaHHBIX JBYXUEHTpoBbIX MO,
COOTBETCTBYIOIIMX HWHAUBUAYaIbHbIM CBs3siM C—H. JlnuHbl CcBA3€il U BaJCHTHBIE YIJIBL
[IpocTpaHcTBEHHOE CTpOEHME ajKaHOB. BpamartenbHas wu3zomepus, KoHpopMmamus H HX
OTHOCUTENIbHBIE 3Hepruu. Pusnyeckue CBOWCTBA MapaduHOB U MX 3aBUCHUMOCTb OT JUIMHBI U
CTENEHU DPA3BETBICHHOCTH YIJIEpPOAHOM menu. XUMHYECKHE CBOMCTBA AJKAaHOB KaK OCHOBA
METOZIOB  MEpepadOTKH  YIIEPOJHOTO  CHIphs. TepMHUeCKHME TPEBpalleHHS  AaJKaHOB,
TOMOJIMTMYECKUI TUIl pa3pbiBa cBA3eil. CBOOOAHbBIE paJMKaibl, UX IJIEKTPOHHOE CTPOCHUE U
OTHOCHTEIJIbHASI CTa0MIIBHOCTB, MPEBPAIICHNE CBOOOJHBIX PAaJUKAIOB B YCIOBUSAX TEPMOJIH3A.
Kartaiutnueckue npeBpallleHHs alKaHOB, TeTePOJIMTUYECKMH THUI  pa3pblBa  CBA3EH,
KapOOKaTHOHBI, MX AJIEKTPOHHOE CTPOCHWE M TpeBpamieHus. LlenHnsie cBOOOIHOpaAMKATBLHBIC
pPEaKIMU aJIKaHOB U MX TeXHHUYecKoe 3HaueHue. OCHOBHbBIE IyTH MCIOJIb30BAHUS HACBHIIEHHBIX
YIJIEBOIOPOIOB.

Huknoankanwt

Knaccudpukanms u  HoMmeHkinarypa. (OOpa3oBaHMe IIMKIOB B XOJE  TEPMHUYCCKUX
U KaTaJIUTUYECKUX IMpeBpalleHuil ankaHoB. CUHTETUUECKHE METOAbI TOCTPOEHUS HACBIIIEHHBIX
nuKkiIoB. OTHOCHUTENbHAs YCTOMYMBOCT M €€ IMPOSIBICHUS B XUMHUYECKHX IMPEBPAILECHUAX
uKiIoankanoB. Creunduka XUMUUYECKUX CBOMCTB LuKjonponaHa. CTepeoXuMHUeCKuil aHaIu3
IPUYUH Pa3IMYHON ycTOMUMBOCTH LMKIOB. KoHopmanmuy nukiorekcasa u €ro Mpou3BOIHBIX.
I'eomerpuueckas nzomepus. [IpencraBneHns o NOIUIMKIMYECKUX HACBIIEHHBIX YIIEBOJOPOAAX
U TIOJIMDIpaHax.

Ankenwvi

['omonornyeckue psiipl, HOMEHKIaTypa, u3zomepus. CrnocoObl oOpa3oBaHMsI JBOMHOM CBS3U.
Onucanue 3J€KTPOHHOIO CTPOECHMs AJIKEHOB B TEPMHMHAX JIOKAJIM30BaHHBIX 6- U m-MO Ha
OCHOBE TpE/CTAaBICHUS 00 SP’-rmbpuam3amyy atoma yriaepona. OTCYTCTBHE CBOOOIHOTO
BpAlllEeHUsI OTHOCUTEJIBHO JIBOMHOM CBSI3M KaK NPUYMHA IE€OMETPUUECKOM H30MEPUU B PNy
anKkeHoB. (DU3NYEeCKHME CBOWCTBA M CHEKTPAJIbHBIE XAPAKTEPUCTHKU aJKEHOB. XUMHUYECKHE
CBOWCTBa aJKEHOB. Peakiuu >1eKTpoHIBHOTO MPUCOEAMHEHUS KHCIOT, raJoreHBOJOPOJIOB,
BOJIbl, TaJIOTEHOB, TajoreHaIKIIOB. OpHeHTalus B peaKIMIX PUCOECTUHEHHS IIEKTPOPUIbHBIX
areHToB (mpaBWj0 MapKOBHHMKOBA) M €€ WHTEpIpUTALMsl HAa OCHOBE IPEJCTAaBICHUHA O
MEXaHU3ME PEaKUU U OTHOCUTEIbHON CTaOMIBHOCTH M30MEPHBIX KapOKaTHOHOB. [lepekucHbIi
3pdexT u obpalleHHe OpPHEHTALMH NPUCOEIUMHEHUS OpPOMHCTOrO BOJOPOAA KakK pe3yiabTar
WM3MEHEHHs MeXaHu3Ma peakuuu. Peakuuu paaukalbHOTO NpucoeauHeHUs. OKHUCINUTEIbHbIE
npeBpamieHuss  OJe(UHOB:  AMOKCHIMPOBAHUE,  TUAPOKCHIMPOBAHHME,  OKUCIUTEIHLHOE
pacileruieHue 10 JBOMHOM CBSI3W, TPUCOECIUHEHHE O30Ha U Ppa3jOoKEHHE O30HUJIOB.
Koopnunanus onepuHOB ¢ NEepexOoJHbIMH MeETaljlaMM, KauyeCTBEHHbIE NpEACTABICHUS B
TepMuHax Teopud MO U poib B KaTAIUTUYECKUX IMPEBpALICHUSIX 0yie(pUHOB (THAPUPOBAHUE,
WU30MEpU3alMsl, OKCOCHUHTE3, OKHUCIIEHHEe, MeTare3uc). [lonuMepusanus ankeHoB, €€
Pa3HOBUJAHOCTH KaK IMPOSBIIEHUE OCHOBHBIX THIIOB IpeBpauieHuil oneduHoB. Tenomepusanus.
OnehuHbl 1 UX TPOU3BOJHBIE KAK OCHOBHOE ChIphE B MPOM3BOJCTBE MOJIMMEPHBIX MaTEepPHasOB.
Peakuuu ankeHoB, MpOTEKaOLIUE ¢ COXPAaHEHUEM JIBOMHOM CBS3U: aJUTMJIBHOE TaJOUIUPOBaHUE,
OKHUCJICHHE, OKHCIUTEJIbHBIA aMMOHOJIM3. AJUIMIbHAs T-2JIEKTPOHHAas CHCTeMa, P, T7-
COTIPSIKEHHE U ero KayeCTBEHHOE OlNrcaHue B TepMuHax teopuu MO.
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Ankaouenut

Knaccugukanus, HoMeHkIatypa u uzomepusi. Baxxneitmue 1,3-auens! u cnocoba ux moayyeHus,
JEruIpUpOBaHue, NErUApOXJIOpUpOBaHue, neruaparanus. [lonydenrne AMBUHUIIA U3 STUIIOBOTO
cnupra. OJIEKTPOHHOE CTPOEHHUE: CONPSIKEHUE KpaTHBIX CBA3CH (M, m-CONpsKEHHE),
MIPEACTABJICHHS O JIeJIOKaTN30BaHHBIX T-MO comnpshkeHHBbIX TueHoB. Onucanue OyraaueHa-1,3 B
TEPMHMHAX IPEJEIbHBIX CTPYKTYP, KAUECTBEHHBIE KPUTEPUN OLIEHKH UX OTHOCUTEJIBHOIO BKJIa/1a.
XUMHYECKUE CBONCTBA CONPSDKEHHBIX JHEHOB: THUJIPUPOBAHME M €ro SHEPreTHKa Kak
IIPOSIBJIEHUE CONPSDKEHHBIX KPATHBIX CBSA3€H, BOCCTAHOBJICHHWE IIEJIOYHBIMM METAJlJIaMH B
INPUCYTCTBUM HCTOYHUKOB IPOTOHOB, 3JEKTPO(GUIBLHOE NPUCOEAWHEHUE TaJOreHOB U
raJIOTEHOBOJIOPOZIOB M OPHEHTALlUg B ATHX PEAKUUSIX B YCIOBUSIX KHHETUYECKOTO U
TEpMOJMHAMUYECKOTO KOHTposs. Ilpucoenunenune nByokucu cepbl. JIueHOBBI cHHTE3,
pa3pellieHHble W 3alpellieHHble 110 CHUMMETPUM  pEakUuu  LHUKJIONPHCOEAUHEHUS.
Huknoonuromepuzauus. PasHOBUOHOCTH JIMHEWHOM NOJMMEpU3AlMM M €€ TEXHUYECKOe
3HayeHue. lIpupoaHbli M CUHTETHYECKHMH KaydyK, BYJKaHM3alUus Kaydyka. KymylleHsbI:
MOJIyYeHHUE, DBJIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHUE KYyMYJEHOB, HX XHUMHUYECKHUE
CBOMCTBA.

Anxunol

N3omepust 1 HoMeHKIaTypa. CriocoOsl 00pa3oBaHus TPOWHOM CBSI3M, OCHOBAHHBIC HA PEAKITUSX
neruaporanouaupoanus. KapOaaHblil 1 MUPOTUTHYECKUI METOBI OTy4YeHus aretuiieHa. MO-
OMNHMCaHue TPOMHOM CBsI3M HA OCHOBE MpejcTaBieHus 00 Sp-rudbpuauzanuu AO aToma yriepoja
(xauecTBeHHasi KapThHa). DU3HUECKHUE CBOMCTBA U OCHOBHBIC CIEKTPaJbHbIE XapaKTEPUCTUKH
QIKUHOB. XUMHYECKHE CBOMCTBA AJIKMHOB: KaTaJUTHYECKOE TUAPUPOBAHKE, BOCCTAHOBIIECHUE
HaTpUEM B JKHUIKOM amMMmuake, ruapatauus (peakuus KydepoBa), mpucoenvHeHUE CIUPTOB,
KapOOHOBBIX KHCIIOT, TJIOT€HBOJOPOJIOB, IIMAHUCTOTO BOJOPOJAa M CHHTETUYECKOE 3HAUYCHUE
9TuX peakuuii. OKCOCHHTE3 Ha OCHOBE alkWHOB. HykineoduiabHOE mpucoennHeHue K TPOTHOH
CBA3M M 3HAYEHME D3TUX pEaKLMH [ CUHTE3a BHUHUJIOBBIX MPOM3BOAHBIX. [IpeBpaiieHue
alleTUJICHA B BUHWIALICTUICH, PEAKLIMU IPUCOECIUHEHUS K TPOMHOM CBSI3U BUHWIALIETUIIEHA U UX
CUHTETHUYECKOe 3HaueHue. llukiaoonuromepusanys ajJKUHOB, AaJKUHBI KaK JAHUEHOQUJIBL.
OxucauTeNbHbIE NPEBpAlICHUs] ANKUHOB. KHCIOTHBIE CBOWMCTBA aAJKWHOB-1, aleTHUICHUIBI,
UCIIOJIb30BaHNE KHCIOTHBIX CBOWCTB aJKMHOB M pEaKIMH aleTUJIeHUJ0B JUIsl CHUHTE3a
COCIMHEHUH, COAEPIKALLUX TPOHHYIO CBA3b.

Apomamuueckue y2neeo0opoovt

beH3on wu ero romosioru, U30MEpUsA, HOMEHKJIATypa. VICTOUHMKM apoMaTH4ECKHX
yriaeBoopoaoB. [IpotuBopeune mMexay GopMalbHON HEHACHIIEHHOCThIO OEH30JbHOTO KOJIbLIA
U XMMHYECKMMM CBOMCTBaMH OeH3051a (OTHOCHTENbHAs YCTOMYMBOCTh K OKHCIIEHHMIO,
CKJIOHHOCTh K pEakIMsIM 3aMelleHus, JHepreruka peakuuid oOpa3oBaHMsl OeH3051a, €ro
THJIpUPOBaHUs U OKucieHus). n-MO opOutanu OeH3osia, NOHATHE APOMATUYHOCTH, MPABUIIO
Xrwokkens. HeOenzouanole apomaruueckue cuctembl. Dusmueckne CBONCTBA M OCHOBHbBIE
CHEKTpaIbHbIE XapaKTepUCTUKU O€H30Jla M €ero TroMoJIoroB. Peakuuum apoMaTHYecKOro
ANIEKTPOPUIBHOTO 3aMelleHusl. 3HAUEHUE PEaKIUil IEKTPOPHIBHOTO 3aMELIEHUS] KaK OCHOBBI
METO/I0B NIepepabOTKU apOMaTHYECKHUX YIIIEBOJIOPOJIOB, UX MEXAHU3M, BIMSIHUE 3aMECTUTENIEH B
OEH30JIbHOM KOJIbLIE Ha H30MEpHBIM COCTAaB MPOAYKTOB M CKOPOCTh peakiuu. Peakuuu
paluKaIbHOTO 3aMelleHHs] M TpHcOoeAuHeHHA. ANKWIOeH307bl. CrocoObl  MOyYeHHs.
XuMuyeckue cBoiicTBa. Peaknuu 31eKTpo(UIbHOIO 3aMelleHuss B OEH30JbHOM KOJIbLE U
0COOEHHOCTH OpHEHTAllMM B J3TUX peakuusx. [IpoToHHpOBaHME NOIMAIKUIOEH30JIO0B,
obOpa3zoBaHue CTaOMITBHBIX ApPEHOHMUEBBIX HMOHOB. JlezankmimpoBaHue,
JUCTIPOTIOPIIMOHUPOBAHKE, U30MEpU3aLUs aIKWIOSH30J10B. Peakiiuu pajnkaabHOro 3aMelieHus
B OOKOBOM 1lenu, OeH3WiIbHAs T-3JEKTpOHHas cuctema. OKHCIUTENbHbIE IpeBpalleHus,
QIKUIOCH30JI0B, PEaKIMU JETHIPUPOBAHUS U MX MPOMBIIUIEHHOE 3HAY€HHE JUIS MOJy4YeHHUs
CTHPOJIAa U AUBUHWIOEH30J1a, OJUMEPU3ALIHsI U COTIOIMMEPU3alUs 3TUX COeIMHEHUH, OCHOBHbBIE
IYTH MCIIOJIb30BAaHMS TOJIUMEPOB Ha UX OcHOBe. PeHunaneruieH. Judenun- u tpudennnmeras,
uX ToyiyueHue u cBoicTBa. KucnoTHble cBoiicTBa yrieBonoponaos, mkana C—H-kuciaorHoctu,
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KapOaHWOHBI U (PAKTOPHI, OMPEACIAIONINE UX OTHOCHUTEIbHYIO CTAOMIBHOCTh. JlM(eHnIITaHbI,
cTiibOeH, TonaH. JndeHun, cnocoObl ero moxy4eHus, cTpoeHue. [IpeacTaBieHus o BIUSHUU
3aMecTUTeNIed Ha JIETKOCTh B3aUMHOIO BpAILICHHUS MU CTEMEHb KOIUIAHAPHOCTU OEH30JbHBIX
KOJIell. 3aBUCHUMOCTb COMPSDKEHHUS] MEXIY HUX T-3JICKTPOHHBIMA CHUCTEMaMU OT CTENEHU
KOIUIAHAPHOCTU U €€ TMPOSIBICHUS B JJIEKTPOHHBIX CIEKTpax MPOU3BOAHBIX Ju(eHunIa.
ApoMaTu4HOCTh Ju(eHHIa, PEaKIUu SIEKTPOGUIBLHOTO 3aMEIIECHUs, OPHCHTALUS B ITHX
peaknusx MW BIUsSHHE Ha Hee 3amectuTenedd. Hadramun, ero wucrounuku. M3omepus u
HOMEHKJIaTypa TPOU3BOAHBIX Ha(TaJMHA, €ro 3JIEKTPOHHOE CTPOECHHE W apOMAaTUYHOCTb.
XUMHYECKHE CBOWMCTBAa MPOU3BOJIHBIX HadTaivHa. Peakuuu 31eKTpOPHUIBHOTO 3aMEIICHHUS,
(bakTOphI, BIUSIONINE HA OPUEHTAIMIO B OTUX PEAKIUAX, X TEXHUYECKOE 3HAYCHHE JIJIsl CHHTE3a
NpOU3BOAHBIX HadTanuHa. AHTpaueH. M3omepuss W HOMEHKJIAaTypa MNpou3BOAHBIX. CHHTE3
aHTpalleHa M3 COCJUHEHUH OCH30JBHOTO psifa. DIEKTPOHHOE CTPOCHHE M apOMAaTHYHOCTb.
Peakuuu runpupoBaHus, OKUCICHMS, OAJIEKTPOPWIBHOTO TMPUCOCIUHEHUS U 3aMEIlCHUS.
dotookucienue u (Qporoaumepusanus. AHTpaleH B JAMeHOBOM cuHTe3e. (DenaHTparieH.
N3omMepurs 1 HOMEHKIIaTypa IPOU3BOAHBIX. DJIEKTPOHHOE CTPOCHHUE U apOMATUYHOCTh. Peakuun
TUAPUPOBAHUS, OKHCICHUS, SJIEKTPOPUILHOTO MPUCOCAUHEHHS W 3aMmemieHus. OnTudeckas
M30MEpUsl OPraHUYECKUX COCIMHEHUN. XUPATbHOCTh MOJIEKYJ U €€ MPOSBICHHE B ONTUYECKON
AKTUBHOCTH COCJTUHCHHHA. ACHMMETPHYECKHI aroM yriiepona. [IpoeknuoHHBIE (GOPMYIIHL
Onantuomepsl U panemarbl. Koudurypanumonnsie psapl.  CoeauHEHHS C  JOBYMS
ACHMMETPUYECKIMH aTOMaMH YTIIEpo/ia, IUaCTEPEOMEPHI, SPUTPO- U Tpeo-(PhopMBbI, Me30-(hopma.
CBsi3b MEXAY YHCIOM aCMMMETPUYECKUX aTOMOB YIJEpoJa C YHUCIOM CTEPEOHU30MEPOB.
[Mpunmuner  pasnenenust paunemaroB. OOpamenue koHpurypamuun W panemmsanus. Cs3b
MEXaHu3Ma pPEAKUUMU C ONTUYECKOM H30Mepuel MpOAYKTOB Ha NpUMEpPEe peakuui
MIPUCOCIUHEHMS 110 JBOMHOM cBsi3u. [lonstre 06 acummerpuueckom cunrese. [IpeacraBienus
00 ONTUYECKOI NU30MEPUH COSAMHEHUN, HE COAECPKAIIUX ACHMMETPUUECKOT0 aToMa yIriiepo/ia.
T'anozenonpouseoonuie y21e6000p000e

Knaccudukanus. MoHoranoreHnpou3BogHble aaudaTHUYeCKUX YriIeBOJIOPOAOB, UX M30MEpUs U
HoMenkiarypa. Crnocobsl oOpasoBanus cBssm C—Hal. KauecTBeHHOE omucaHue 31€KTPOHHON
npuponsl cBsi3u C—Hal Ha ocHOBe mpencraBieHHss O XapakTepe JIOKAIW30BaHHBIX G-MO,
o0pa3yeMbIX aTOMaMH C Pa3HOM 3jeKTpooTpuiiareabHOCThiO. [Tomsapaocts cBs3u C—Hal u ee
3aBUCUMOCTh OT MPHUPOJBI aToOMa TaJoreHa. XHWMHUYECKHE CBOMCTBA MOHOTAJIOr€HAIKAHOB:
HYKJIEOQUIbHOE 3aMEIlIeHHe aTOMOB TaJIOT€HOB U JIETHIPOrallor€HUpOBaHKe, OOIIMe YepThl U
pasnnyMs B MEXaHu3Me 3THX peakiui, peakuun tuna Snlu E1, Sn2 u E2, ucnonb3oBanue
SIBJICHUSI XUPAJTBHOCTH B HM3YUYCHUM MEXaHW3Ma peakiuil anupaTHudecKoro HyKIeO(UILHOTO
3aMelleHusl. BiusHue CTPyKTyphl TalloT€HaJKuiaa, MPUPOAbl Hykieoduna (OCHOBaHMS) U
pacTBOpUTEIS Ha COOTHOLIECHHE PAa3JIMYHBIX HANpaBJICHUI B3aMMOIEHCTBHS T'aJOT€HAIKHIOB C
HykieopuinaMu (OCHOBAaHUSMH) M y4Y€T ITUX 3aKOHOMEPHOCTEH B IJIAHHPOBAHUHM CHUHTE3A.
OO0pa3oBaHre KOMIUIEKCOB TaJIOT€HAJIKUIOB ¢ KHUciIoTaMM JIplonca Kak crnoco0 yBEIWYEHHS
HYKJICOUIHHON MOABMKHOCTH aTOMOB TaJIOTEHOB B PEAKIMIX aKUIUPOBAHUS HEHACBIIEHHBIX
U apOMaTHUYECKUX YIJIEBOJOPOJI0B. BoccTaHOBIEHNE TalOr€HANKUIOB U X B3aUMOJIEHCTBUE C
Metauiamu. CoequHEHUs C TOBBIIIEHHOW MOABM)XHOCTBIO aToMa rajoreHa. AJwi- u
OCH3WITAIOTEHUIBI, CIIOCOOBI WX TOJYyYeHHUsS M OCOOCHHOCTH XHMHUYECKHX CBOWCTB. [u- u
TPUPEHIIXIOPMETAHBI. CrabunbHble  CBOOOAHBIE  paAWKalbl U KapOOKATHOHBI.
[TonuranoreHnporn3BoOAHbBIE MPOCTEHIINX YyIiIeBOA0po10B. Crocobsl nomyyeHus. KomOunamnus
peakuuii rajJoreHHpOBaHUsl AJIKAHOB, NPUCOCIUHEHUS TaJOr€HOB K  HEHACHIIICHHBIM
COCTMHEHUSM U JIETHAPOTATONJINPOBAHUS KaK OOIIMI MOIX0 K CHHTE3Y MOJUTATOTeHATKAHOB
Ha MpUMEpe NpPOU3BOAHBIX dTaHa. [lonmydeHuMe TeMUHANbHBIX JUTAIOTCHIPOU3BOJIHBIX U3
KapOOHWIBHBIX COCIMHEHHH W TPUCOSIUHEHUEM IUTATIOKApOCHOB TIO JIBOWHOW CBSI3H.
[Toryuenne mOAUGPTOPIPOU3BOAHBIX METaHA U ATaHA, (QPEOHBI. ['eKCAXTOPIMKIOTEKCaH U €ro
MpaKTUYECKOe 3HadeHue. beHzanmpxyiopuJ M OEH30TPUXJIOPHI, HX THIPOJIN3 Kak MpuUMep
CUHTETUYECKOIO HCTIOb30BAHUS MOJINTAJIOTEHITPOU3BOAHBIX ANKUJIAPOMATUYECKHUX
yrieBoopoaoB. CoequHEeHUs ¢ TOHM)KEHHOW IOJBIKHOCTBIO aTOMa TajoreHa. XJIOPHCTHIN
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BUHUJI U XJOPOIIPEH, CIIOCOOBI UX MOJYYEHHS U TeXHHuYeckoe 3HaueHue. [lomuxiopupoBaHHbIe
npou3BoHbIe ATUieHa. llomudropupoBaHHbIe NPOWU3BOAHBIE STHJIEHA W MOJUMEPHl Ha HX
OCHOBE. ApoMmaThyecKkue TrajaoreHnpon3BoAHble. CrocoObl MONyYeHHUs: TaJoreHUpOBaHUE
apOMaTUYECKUX YIIJIEBOJOPOJIOB, IMpeBpalieHue conerd auasonusi. OcoOeHHOCTH MPOTEKAHUS
peakiuil HYKJICO(QWJIBHOTO 3aMEIICHHS B apOMAaTUYECKOM fJpe, MpeACTaBiIeHHs 00 Hux
MEXaHMU3ME, KaTajlu3, BIUSHUE 3aMecTuTeneld. B3aumoneicTBue ¢ MeTalulaMH: IOJy4YEHHE
METAJUIOPTaHUYECKUX COEIMHEHUM, CHUHTE3 aJKWJIAPOMATHYECKUX COCAMHEHUN WU JUApUIIOB.
O¢ddekTbl aTOMOB TaJOreHOB KakK 3aMECTUTENCH B peakuusX 3JIEKTPOPHIBHOTO 3aMEICHHS.
Konnencanus xmopoensona ¢ xnopaiem, JJIT. TTonmuxiaopnpousBogHsie OeH30Ma: MOTyYeHUE,
OCHOBHBIE NYTH HUCHOJb30BaHuA. [lomuxioprnpousBoanble audenHwna u HadTaliMHA, HX
TEXHUYECKOE 3HAYECHUE.

Cnupmeul, henonni

OpnHoaToMHbIE HachlllleHHbIe cOUpThl. M3omepus, knaccuduxaims, HoMmeHkiaTtypa. CrocoObl
00pa3oBaHUsl CIHUPTOBOW THIPOKCHIIbHOW Tpymmbl. [IpoMBIIIEHHBIE CITOCOOBI TONYyYeHUS
npocTeimux anupaTUuecKux CIUPTOB, CIIUPTOB, cojepxaimux oT 7 A0 20 aToMOB yriepoaa, u
LUKJIOT€KCaHoJa. DJIEKTPOHHAs Mpupoaa u noisipHocts csizeid C—O u O—H, BopopoaHas cBsi3b,
ee TMpPOSBIICHUS B CIEKTPAJIbHBIX XapaKTEPUCTHKAX U (PU3MYECKHX CBOWCTBAX CIUPTOB.
Xumuyeckue coiictBa. CHHTE3, CBOMCTBA, CHHTETHYECKOE HCIIOIH30BAHUE CIIOKHBIX 3(UPOB
MUHEPATBHBIX KUCHOT. HykneodunbHble cBoiicTBa cnupToB. OKUCIEHHE W ACTUAPUPOBAHUE
CHOUPTOB. AJITWIOBBI CHHUPT, MNPONAPTHIIOBBIA  CHUPT, OEH3WIOBBIM COMpPT, [AU- U
TpupEeHUIKapOMHOI, METOIbI CHHTE3a U OCOOEHHOCTH XMMHYECKUX CBOWCTB. MHOroaromMHbIe
CHUPTHL. [ THKOIH, CITOCOOBI MX MOMYYCHHUS. DTHUICHTINKOIb, MIOJIUITHICHIIIMKOIA U UX Y(HUPHIL:
CBOMCTBAa M OCHOBHbIE IyTH HCHOJIb30BaHus. [InHakonmHOBas meperpynnupoBka. OKucIeHUE
rukoneil.  1,4-byranauvon. I'munepun. Ilentasputpur. I[lpencraBineHuss o  cBoiicTBax
BUHUJIOBOTO CIHUPTa, KeTo-(heHosbHas TayToMepus. [Ipon3BoaHBIE BHHHMIOBOTO CHHpPTa Kak
MOHOMEpPBI. OKCHUIIPOU3BOJHBIE APOMATUUYECKUX YIJIEBOAOPOJAOB. DEHOI W €ro IOMOJIOTH,
HadTonbl. Homenknatypa. CriocoObl BBeIeHUS THAPOKCUIBHON TPYIIBI B apOMaTHUECKOE SIpO.
Xumudeckue cBOWCTBA. [IpHUMHBI TMOBBIICHHOW KHUCIOTHOCTH (PEHOJIOB IO CPAaBHEHHUIO C
ann(paTUUYEeCKUMHU CIIUPTaMH, BIUsSHUE 3aMmecTuTeneid. OOpa3oBaHue (EHONATOB, MPOCTBHIX U
CIOXHBIX 2¢upoB. PaccMoTpeHre apoMaTUueCKUX OKCHUCOCIUHEHHM C MO3UIIMM KETOSHOJIbHON
TayTOMEPUH U BIUSHUE ApOMATHUYHOCTH HA IIOJIOKEHHWE TayTOMEpPHOIO paBHOBecHs. Peaknus
Byxopepa, ee Texuudeckoe 3HaueHue. Peakinu 251eKTpoHIIbHOTO 3aMenieHusl, 0COOCHHOCTH MX
OpoTeKaHus U TmpoBeAeHus. IleperpynnupoBka CIOXHBIX 3(GUPOB (EHOJOB Kak CHocod
aluuipoBaHust 1o Kosblly. KonpeHcanusi (eHonoB ¢ KapOOHWIBHBIMH COEIMHEHUSIMHU,
deHondopmanbIerugHble  CMOJBI, JU(EHWION-TIPONaH, OCHOBHBIE IIyTH HCIOJIb30BAHUS
3aMelleHHbIX (DeHOJIOB. Peakiun 3eKTpopUIbHOIO 3aMeleHHs], XapaKkTepHble a1 (PEeHOJIOB U
(GeHONATOB, KaK apoOMaTUYeCKHX COEJIMHEHHWH C TOBBIIIEHHOW PEaKIMOHHOM CHOCOOHOCTHIO.
I'unpupoBanne u okucinenue ¢eHonoB. CraOuiabHble (EHOKCHIbHBIE paJuKallbl, (PEeHONbHbIE
CTaOMIIN3aTOphl TOJIMMEPHBIX MaTepHuaioB. [leperpynnupoBKM aJKWIOBBIX, aJUIMJIOBBIX U
CIOXHBIX 3(pupoB (eHonoB. MHoroatomHble (eHonbl. [lupokaTeXuH U THAPOXUHOH.
IIpencraBineHyuss O NPUPOIHBIX COEAMHEHUSAX — IIPOU3BOJHBIX IHpOKATeXUHA. Pe3opuuH.
OnroportonuH. J(HankuioBbie dPUpPHI CIIOCOOBI MOMYUYEHHUs, B3aUMOJICHCTBHUE C MPOTOHHBIMU
KHACIOTaMU U KucioTamu JIpiouca, pacuiensenue, okucienue. L{ukimnueckue npoctbie 3QUpHL.
0-OKHCH: TIOJlyY€HUE, W30MEepHu3alus, B3aUMOJEUCTBHE C TaJOreHBOJOPOAAMHU, BOJOH,
CIUPTaMH, ATHJICHIJIMKOJIEM, aMMHUAKOM M aMUHAMH, MarHUHOPraHMYECKUMH COEAVHEHUSIMH.
Onmuxnopruapud. Terparuapodypan. [uokcan. BununoBsie >Qupbl. AJIKUIOBBIE 3PUPHI
(eHOoII0B: NoyYeHre, pacilleluIeHUe P AEHCTBUM KUCIOT ¥ €r0 MEXaHU3M, IeperpyninupoBKH.
AJKOKCUTpYIINA KaK 3aMECTUTENb B PEAKIMIX apOMaTHUYECKOIr0 AJIEKTPOPUIBHOIO 3aMeIIeHUSI.
JudennsnoBelii 23¢up: noxydeHue u mpuMeHeHHe.

Merasoopranudeckue coeJHHeHHs

Maznuit- u aumuiiopeanuyeckue coeOuHenus
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Cnoco6sr  monmyuenmsi. [lpupoma  cBsizm  yriepoa-meTaml. XHMHYECKHE  CBOWMCTBA:
B3aMMOJEICTBUE C  IMPOTOHOJOHOPHBIMU  COEIMHEHUSIMHU, TaJOI€HAaMH, KHCIOPOAOM,
TaJIOTeHIIPOU3BOIHBIMU  YTJIEBOAOPOJOB, KapOOHWIBHBIMU COEIMHEHUSIMHU, MPOU3BOJHBIMU
KapOOHOBBIX KHUCIOT M YIJIEKHCIOTOH. lcmonb30BaHME B CHHTE3€ HJIEMEHTOPTaHMYECKHX
COCTUHEHUN.

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

Kapoonunvnuie coeounenusn

Knaccugukanus u HomeHkiarypa. CriocoObl oOpa3oBaHus KapOOHWIBHOH Tpymnmbl. CHHTE3
aNbJIETU/IOB U KETOHOB M3 KapOOHOBBIX KHCIOT U UX MPOU3BOIHBIX. [lomydeHne apomMaTtuueckux
KapOOHMJIBHBIX COEAMHEHHH. DJIEKTPOHHOE CTPOCHHE KapOOHWIBHOM TPYIIBL: KAa4eCTBEHHOE
OINKCaHNE B TEPMHUHAX JIOKAJIM30BAaHHBIX G- U m-MO, pacripeneieHue 31eKTPOHHON MIOTHOCTH.
OCHOBHBIEC CHEKTpPAIbHbIE XapaKTEPUCTHUKU U (PU3UYECKUE CBOWCTBA. XHMMHUYECKHE CBOMCTBA.
Peakuuu ¢ rerepoaTOMHBIMH HYKJICO(pHIAMU, UX MEXAHHU3M, POJIb KUCIOTHOTO M OCHOBHOTO
Katain3a. B3anmMopelcTBHE C a30TcolepKaluMu Hykieouiamu: oOIIue YepThl MEXaHHW3Ma
9TUX PEaKuil U 3aBUCUMOCTb KOHEYHOI'O PEe3yJbTaTa OT CBOMCTB MPOMEKYTOUHBIX COSAMHEHUN.
Bzanmopeiicteue ¢ C-mykineodunamu: o0pa3oBaHWE IIMAHTHIPHHOB, TPHUCOEAWHEHHE
METAJIOPTraHUYECKUX COCAMHEHHH M TMOOOYHBIE MPOIECCH, OCIOXKHAIOIINE CUHTETUYECKOE
UCIIOJIb30BaHUE ATOW peakuuu. KeTo-eHoulbHas TayTOMEpHs M CBSI3aHHBIE C HEW CBOMCTBA
KapOOHUJIbHBIX COEIUHEHHH. AJBJOIbHO-KPOTOHOBAS KOHJCHCALMSI M €€ MEXaHW3M Ipu
KHCJIOTHOM M OCHOBHOM Kartanusze. KoHpeHcanus anbJerujioB U KETOHOB C COECIUHEHUSIMU
JIPYTUX THUIIOB, COJEPKAlIMMH aKTUBHYIO METHJICHOBYIO Tpymiy. [lonumepusanus anbaeruios.
OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMM ANbJIETHI0B U KETOHOB. OKHCIEHHUE allbJIErHI0B
0 KapOOHOBBIX KHCIIOT, CBOOOJHO-PAIUKATIBLHOE XJIOPHUPOBAHHE APOMATUYECKUX allbJETU/IOB,
OKHCJICHHE KETOHOB 0€3 pa3pblBa U C pa3pbIBOM YIJIEPOJ-yIIepoaHbIX cBsizel. Karanutuueckoe
TUAPUPOBaHUE KapOOHWIBHBIX COEIUHEHHI, BOCCTAHOBJICHHE KOMIUIEKCHBIMU THIPHUIAMU
METaJIJIOB, CHUPTAaMU B MIPUCYTCTBUU AJKOTOJISITOB aJIFOMUHHUS, aMallblaMUPOBAaHHBIM LIUHKOM U
COJITHOM KHCJIOTOM, BOCCTAHOBJIEHHE KETOHOB METajulaMU C OOpa30oBaHHEM METAIIIKETHIIOB
NMHAKOHOB. B3aumojelicTBUE HESHOIM3UPYIOLUIUXCS albAETUIOB CO IIejoyaMu, OEH30MHOBAs
KOHZEHcalusa. Peakuuu »IeKTpOQHIBHOTO 3aMENIeHHs B apOMAaTUYECKUX albAeruiax |
KEeTOHax. A30TCOJEprKalllie MPOU3BOIHbIE KapOOHMWIBHBIX coequHeHnid. OO1ne npeacTaBieHus
O CXOJICTBE 3JIEKTPOHHOI'O CTPOEHHS M XMMHMYECKHX CBONCTB KapOOHMJIBHON M a30METHHOBOM
rpynn. BoccraHoBieHne OKCHMMOB, TMIpPa30HOB, MHM(QPOBBIX OCHOBAHWN, BOCCTAHOBUTEIHHOE
aMHHHMPOBAaHUE  KapOOHWIBHBIX  coeluHeHHH. OKCHMBL:  TIeOMeTpHYecKass  H30MepHus,
IpEeBpalleHMs], KaTAIU3UpyeMble KUCIOTaMH, NEPEerpynnupoBKa OKCUMa IIUKION€KCaHOHA U €€
IIPOMBINIIEHHOE 3HadeHue. KaramumsupyemMoe OCHOBaHUSMHU pa3lIOKEHUE TUAPA30HOB Kak
C1oco0 BOCCTaHOBJIEHUS! KApOOHMIIBHBIX COETMHEHUH.

Jlukapoonunvnsle coeOunenus

Knaccudukanus, wnHomenkmatypa. CrnocoObl momydeHus. [mMokcanb, METHITIHOKCAI:
o0pa3oBaHHe YCTOWYHMBBIX THAPATOB, KaTalW3UpyeMble OCHOBAaHUSMHU TMpPEBpAIICHUS B
OKCUKUCIOTHI. J[MMETMIIIMOKCMM U KOMIUIEKChl METaUIOB Ha €ro ocHoBe. beH3zui,
UKJIorekcan-1,2-a1on, OeH3WiIoBas MeperpynnupoBka. JIMKapOOHWIbHbIE COEAMHEHHUS.
QopMUITALIETOH:  [MKJIWYECKass KpPOTOHOBas KOHAeHcanus. JIMKeTOHBI: KETO-€HOJIbHas
TayTOMEpHs, AIKHIUpOBaHHE, OOpa30BaHHE XeNaTHBIX KOMIUIEKCOB C HOHAaMH METaJJIOB.
JlumMenoH M NpPOAYKTHI €ro KOHJEHCAlMM ¢ ajbAeruaaMu. JlukapOOHHIIbHbIE COEAMHEHUS,
MCII0JIb30BaHUE B CUHTE3€ METEPOLUKINYECKUX COEAUHEHNN. DTalIeBbIi 1UaIbAETU.
Henpeoenvnvle kapooHunbHble COCOUHEHUA

Knaccugukanus. HenpenenbHble anmbaerupl U KeToHbl. OOIIME METOIbI CHHTE3a: OKHMCJIECHHE
0J1e()MHOB MO AJUTMIILHOMY TOJIO’KEHHUIO U CIIUPTOB aJUIUIIBHOTO THIA, KPOTOHOBAS KOHACHCALUS
KapOOHMIIBHBIX coeAuHeHuil. CuHTe3 akpoJjieMHa Jerujparalueld TIulepHHa. DJIEKTPOHHOE
CTPOCHHE: COMpsDKeHHE CBs3ed u xapaktep MO, pacmpeneneHue >JI€KTPOHHOM TJIOTHOCTH.
Xumnueckue cBoiicTBa. KaramuTuueckoe TI'MIpUPOBAaHUE, BOCCTAHOBJIEHHE KOMILJIEKCHBIMU
TUAPUAAMH METAJUIOB, CIHUPTaMM, CIIOCOOBI CEJIEKTUBHOIO IPOBEAEHUS 3TUX pEaKIHil Mo
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KapOOHWJIBHOW TPYIIE WX ABOMHOM yriaepo-yriepoaHol cBsi3u. BoccTaHoBIEHNE MeTaIaMu
B NPUCYTCTBUM HCTOYHUKOB NPOTOHOB. CENEKTUBHOE OKHUCICHHE aJIbJCTUJIHON TPYIIIIbI.
Peakuuu npucoeuHeHus BObl, CHUPTOB, TaJOT€HOBOOPO/IOB, OMCYIb(UTa HATPUS, aMMHUaKa U
aMMHUHOB, LIUAHUCTOTO BOAOPOJA, METANIOPraHUUYECKUX COeIUHEHUM. Peakunn KoHaeHcauuu ¢
C—H-aktuBHbIMU coequHeHUsAMH. D¢dekt BuHWIOIMHM U C—H-aKTUBHOCTh, HEHACHIIIEHHBIX
KapOOHMJIBHBIX COeqMHEHUH. KeTeHbl: METOAbl CHHTE3a, peakIMu MPUCOCTUHEHUS K KeTeHaM
KaK pa3HOBUAHOCTh PEaKLMU allMJIMPOBAHUs, TUMEpHU3alusi. XUHOHBI: OOIIME METObl CUHTE3a,
peaKuy BOCCTAHOBIIEHUS U IPUCOEIUHEHUS. AHTPAXUHOH.

Kapoonoswie kuciomul u ux npou3eoonvle

Knaccudukanus u HoMeHKIatypa. MeTonsl nmosydeHus. [IpupoaHbie HICTOYHHKU KapOOHOBBIX
KUCIOT. [ MIpOaN3 TpUralloreHMETUIIbHBIX MPOU3BOIHBIX KaK METO] OJTYyYEHHS] apOMAaTHUECKUX
KapOOHOBBIX KHUCIIOT. DJIEKTPOHHOE CTPOSHUE KapOOKCHIIBHONH M KapOOKCHUIIATHOW TpyI.
Ouznyeckue CBOMCTBA KapOOHOBBIX KHCIOT, BOJAOPOJHBIE CBS3M M OOpa30BaHHME TUMEPHBIX
acconuaToB. XHMHMYECKHE CBOWCTBA. KHCIIOTHOCTB, €€ CBSI3b C DJIEKTPOHHBIM CTPOCHUEM
KapOOHOBBIX KUCJIOT M UX aHHOHOB, 3aBUCUMOCTb OT XapaKTepa U IMOJIOKEHHs 3aMeCTUTENeH B
AIKUAIBHOM 1enH uiau OeH30JbHOM Kouiblle. OOpa3oBaHue MPOU3BOAHBIX KapOOHOBBIX KHCIOT:
coliefl, CIOXHBIX O(UPOB, TAIOrCHAHTUAPUAOB, aAHTHAPUAOB, AMUHOB M HHUTPUJIOB.
[IpencraBieHuss 0 MexaHU3ME B3aUMOIPEBpAIllEHUN KapOOHOBBIX KHUCJIOT M UX MPOU3BOJHBIX,
pOJIb KUCJIOTHO-OCHOBHOTO Karaiu3a. BoccTaHoBlieHHME M TaJoUIUpOBaHUE KHUCIOT. Peakuuu
3aMelleHusl B 0EH30JIbHOM KOJIbIIE KUCJIOT apoMaTuueckoro psiaa. [pencraBienre 06 OCHOBHBIX
NyTAX KCIOJIb30BaHUS KapOOHOBBIX KucioT. I[Ipow3Boanble kapOOHOBBIX Kucior. Couu.
[IpakTHdyeckoe HCIONB30BAaHUE COJEW KapOOHOBBIX KHUCIOT. XJIOPAHTUAPHUABI, PEAKIHH C
HyKJIeOpUIaMi U HCIOJIb30BAHHE XJIOPAHTUAPUIOB B KAuyeCTBE PEArcHTOB AalMJIMPOBAHUSA,
BOCCTAHOBJIEHMSI JI0 aJbJETUJOB, pPEAKIUM C MarHMMOPraHu4eCKUMH COEAMHEHUSIMHU.
Xnopuctelii  O€H30WJ, TMOJIyYe€HHE, pEaKUHUOHHAas CIOCOOHOCTh MpPHU B3aHMMOJICHCTBHH C
HyKJIeohUIaMi B CpPaBHEHWH C XJOPAHTHIpHUIAMH aln(paTHUECKUX KapOOHOBBIX KHCIOT H
OCOOCHHOCTH HCIIOJIb30BaHUS B KadecTBe peareHTa OeH3omnupoBaHus. CIoKHbIE 3PUPHL:
KaTaJUTHUYECKOE THAPUPOBAHUE, BOCCTAHOBJIEHHE KOMIUIEKCHBIMU THAPUIAMH METAIJIOB U
MeTaljlaMid B TMPHUCYTCTBUM HMCTOYHMKOB TMPOTOHOB. Peakuuu mnepestepudukanvu U
cnoxHOo3(upHON KoHeHcauu. [IpeacTaBnenns 00 OCHOBHBIX MYTSIX HCIOIb30BAHUS CIOMKHBIX
3pupoB. AHrUApUIbl KapOOHOBBIX KHCIOT: pPEAaKUMU C HykiIeopuiaamu (alMIMpPOBaHUE),
yKCycHBIM anruapun kak C—H-koMmoHeHTa B peakIMu KOHJCHCAIIMM C apOMaTHYECKUMU
anbAeruIaMd. AMUJIBI: KHUCIOTHO-OCHOBHBIE CBOWCTBA, MPUYMHBI MOHUKEHUS OCHOBHOCTU W
MOBBIIICHUS] KUCJIOTHOCTH B CPaBHEHWH C AaMMHAKOM W aMMHUHAMH, OCHOBHBIE ITyTH
npeBpalleHrss B  aMHHBI, TMPEACTaBlIeHHs 00 OCHOBHBIX MYyTSIX  HCIOJIB30BaHUA.
B3aumonpeBpamienuss aMu0B U HuUTpuiioB. CBoiicTBa HUTPUIIOB. J{MKapOOHOBBIE KHCIOTHI.
Knaccudukanus v HOMEHKJIATypa, MeToAbl cuHTe3a. llomydeHue IIaBeneBOM KHUCIOTHI W3
dbopmuaTta HaTtpusa. XUMHUYECKHE CBOWCTBa. KHUCIOTHBIE CBOWMCTBA M HMX 3aBUCUMOCTH OT
B3aMIMHOTO PACIOJIOKEHUsI KapOOKCWIBbHBIX Tpymm. OOpa3oBaHHe MPOU3BOIHBIX MO OJHON U
o0enM KapOOKCWJIBHBIM TpyIIaM, CMELIaHHble Mpous3BojHble. IllaBeneBas kucinora: peakuuu
NeKapOOKCUIIMPOBaHUS, JEKapOOHUIUPOBAHUS, OKHUCIEHUs. JlMdTWUIOKcanmaT, peakluu
CIIOKHO?(UPHOW KOHJEHCAIMM C €ro ydyacTHEM U UX CHHTETUYECKOTO HCII0JIb30BAHHUE.
ManonoBass KucCIOTa: JeKapOOKCUIMPOBAHWE U TPUYUHBI TOBBIIMIEHHOW JIETKOCTH €ro
MPOTEKaHUs, KOHIEHCAIMN ¢ KapOOHUIbHBIMU coeAMHEeHUsIMU. CBONCTBA MaJlOHOBOTO 3(upa 1
WX CHHTETUYECKOE HCIOJIb30BAHME: KOHJEHCAINH ¢ KapOOHUIBLHBIMH COSAMHEHUSIMHU (PEaKIus
KueBenarens), npucoeIMHEHUE 110 KPAaTHOM CBSI3U, aKTUBUPOBAHHOM 3JIEKTPOHOAKIENTOPHBIMU
3aMmecTuTesiIMi  (peakiuss Mmuxasns), oOpa3oBaHUe, AQIKHIMPOBAHWE U  OKHCIUTENbHas
KOHJIEHCAllUs HaTpaMaJIoOHOBOTO 3(upa, MpeBpalieHrne TPOAYKTOB 3TUX pPeakiuil B KapOOHOBbBIE
KUCTOTHI. SIHTapHas W TJIyTapoBas KHUCIOTBI: TEHICHIUS K OOpa30BaHUIO ITMKIMYECKHX
aHruIpuaoB U uUMUAO0B. CyKUMHUMUJZ, €ro B3aUMOJEHCTBUE C OpOMOM U IIEN0YbIO,
ucnons3oBanue N-OpoMcykuuMuga B CUHTe3€. ANUIMHOBAS KHUCIOTa U €€ MPOU3BOAHBIE, MX
CBOICTBAa M MYyTH MPAKTUYECKOrOo HCHONb30BaHus. PdraneBas KHUCIOTa M €€ MPOU3BOJIHBIE:
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¢dTaneBblii aHTUAPUA M €r0 HCIOJIb30BAaHUE U1l CMHTE3a aHTPAXWHOHA M €ro IMPOU3BOJHBIX,
TPUAPUIIMETAHOBBIX KpacuTeneil; (TaluMUI W €ro HUCIOJb30BaHWE IS CHUHTE3a AMHHOB
(peakuusa ['abpuens) ¥ aHTPAaHWUIOBOM KHCIOTBI; CIOXHBIE 3(DUPBI M UX MPAKTUYECKOE
ucnonp3oBaHue. TepedranuBas KHCIOTa, AUMETWITEpedTANaT H €ro  MPOMBIIIICHHOE
ucronb3oBanue. [Ipon3BoJIHbIE YTONBHOM KHCIOTBI: MOYEBHHA U €€ IPOU3BOJIHBIC, CIIOKHbBIE
a¢upbl, U30IMAHATHI, YpeTaHbl. [lyTH MPaKTHYEeCKOrO MCIOJIb30BAHUS MMPOU3BOIHBIX YTOJIBHON
kucnoTel. HenpenenbHble MOHOKapOOHOBBIE KHCIOTHL. Kitaccudukanus. MeToasl moiydeHus
a-, B- HempeaenbHBIX KapOOHOBBIX KHCIOT U3 OJIG(DUHOB, alleTUIICHA, JUKAPOOHOBBIX, TaJIOTEH-
U OKCHUKapOOHOBBIX KHUCJIOT. ODJEKTPOHHOE CTPOEHHUE, B3aMMHOE BIUSHUE KapOOKCUIbHOMN
TPYNIbl ¥ JBOWHOU CBsi3u. Peakuusi mprcOeMHEHUS, PUYHHBI OPUEHTAIUHU, HAOII01aeMOi B
3TUX peakiusax. [IpombllIeHHBIE METOABl MOJYYEHUS M IYTH HUCIOJIb30BAaHUS AKPUIIOBOM,
METaKpUJIOBOM KUCIOT U UX MPOU3BOAHBIX. [IpUpoaHbIE UCTOUHUKU U MPAKTUYECKOE 3HAYCHUE
OJICMHOBOW KHCJIOTBI W KHCJIOT C IOJMEHOBBIM YIJIEPOJIHBIM paaukanoM. HempenenbHble
TUKapOoOHOBBIE KHUCIOTHL. CIOCOOBI TOMYYEHHS MAJICHMHOBOM KHCIOTHI M €€ aHTHIPHJA.
CrepeonszoMepusi  ATHICHANKAPOOHOBBIX  KUCIOT, B3aMMOIPEBpPALICHHUs MAJIEUHOBOM U
(GbymMapoBOl KHUCIIOT, MPOSIBICHUSI CTEPEOM3OMEPHHU B PA3IMUYUAX MX XUMHUYECKHUX CBOMCTB U B
MPOCTPAHCTBEHHOM CTPOCHUH MPOAYKTOB X PEAKIIMH, IPOTEKAIOIIMNX IO IBOWHOMN CBSI3U.
Okcukuciomul

Knaccudukanus u HOMeHKIaTypa. AnudaTHUecKHe OKCHUKHCIOTHI, OOIIME METOIbl CHUHTE3a.
[TpencraBieHuss O MPUPOTHBIX UCTOYHHKAX OKCHKUCIOT. OCOOCHHOCTH (DM3MUECKUX CBOMCTB
OKCHUKHUCJIOT. XMMUYECKHUE CBOMCTBA. Peakuuu Jeruaparaiuy U 3aBUCUMOCTb UX pe3yJbTaTa OT
B3aUMHOTO PAaCIOJIOKEHHUSI KapOOKCHUIbHOM M okcurpynnbl. [IpeictaBieHus o CTEpeOXUMHUU
OKCUKHUCJIOT, PEaKIMH C OOpallleHHEeM M COXpaHEHHWEM KOH(GUTypaluH XHUPaJIbHOTO IEHTpA.
ApoMaTH4YecKHe OKCHUKHUCIIOTHI: TIONydeHHe KapOoHu3amuei (eHonsIToB u  HaPTOIATOB,
B3aMMOIIPEBPALICHHS COJIe OKCMOEH30MHBIX KUCIOT U BIUSHUE MPUPOABI KATHOHA IIETOYHOTO
MeTajula U TeMIIEpaTyphl Ha HANpaBlICHHE ITUX peakuuid. [losydeHne MmpoCThIX M CIIOXKHBIX
a¢upoB, peakiuu azocodetanus. [lyTu ucrnonb3oBaHust OKCUOEH30MHBIX U HAPTOWHBIX KUCIOT U
WX TIPOU3BOIHBIX.

Anvoezuoo- u kemoxuciomol

Knaccudukanus u Homenknarypa. [Ipocteitimme a-anpaeruao- u o-KeTokucaoTsl. [lonydyenue u3
KETOHOB, KapOOHOBBIX KHCIOT M MX MPOU3BOAHBIX. XMMHUYECKHE CBOMCTBA KaK IMPOSBIICHUE
XapaKTEepPHBIX CBOWCTB JBYX (YHKIMOHAIBHBIX TPYII. [-aldbAeruo- W [-KETOKUCIOTHI,
cnenuduka ux cBOHUCTB. IlomydeHue CIOXKHBIX H3(QHPOB € TMOMOIIBIO CIOXHOI(DUPHON
KOHJICHCAIINU. aleTOyKCycHBIH 3¢dup, ero C—H- KUCIOTHOCT, M TayTOMETpus, 0Opa3oBaHHE
METAIJIMYECKUX TPOU3BOJHBIX, UX CTPOCHHUE, IBOWCTBEHHAs pEaKIMOHHAas CIOCOOHOCTh U
WCIIOJIb30BAaHUE B CHHTE3€ KETOHOB M KapOOHOBBIX KHUCIOT. KoHaeHcamusi ¢ KapOOHMIbHBIMU
COEIMHEHUSIMHU, IPUCOECIMHEHNE K TBOMHOMN CBSI3HM, aKTUBUPOBAHHOM 3JIEKTPOHOAKIENTOPHBIMU
3aMECTUTENISIMA, M CHHTETHYECKOE HCIIOJb30BaHUE JTUX peakuuid. BsaumopnelnctBue ¢
OMCYTb(UTOM HATpHs, I[HMAHUCTBIM BOJOPOJIOM, THUAPOKCUIAMHHOM U  TPOU3BOJHBIMU
ruapasuHa. Peakiust OpoOMUpOBaHUsS, HUTPU3UPOBAHUA, a30COUYCTAHUS, AalCTUIMPOBAHMUS,
B3aUMOJICCTBUE C MAarHUMOPraHMYECKUMU COETMHEHUSIMU U AMa30METaHOM

Yenesoown

OkcukapOOHUIIBHBIE COEIMHEHUS M WX Haumbojee XapaKTepHble XUMHYECKHE CBOWCTBA.
Monocaxapuasl u ux kjaccuukauusa. Crepeonsomepusi, KOHQUIypalMOHHbBIE —PSIbL.
KonpuaTounennass Tayromepusi, MyTapoTauus. Peakuuu, HCHOIb3yeMble Ji1 BBISICHEHUS
CTPYKTYPHBIX M  CTEPEOXMMHYECKHMX XapaKTEPUCTHUK MOHOCAXapWJIOB: OKHUCJICHHE U
BOCCTAHOBJICHHE, allMJIUPOBaHUE, aJKUINpPOBaHUE, 00pa3oBaHue (GEHIITHAPA3OHOB U 03a30HOB,
MepexoJpl OT HHU3IIMX MOHOCAXapUIOB K BBICIIMM W OOpaTHO, IU- W TMOJHCAXapHUIbI,
MPEACTABICHUS O PAaCIPOCTPAHEHUH YIIEBOAOB B IPUPOAE U IMYTAX UX UCTIOIb30BAHMS.
IIpocmote 3¢huput

Knaccudukanus, HomeHkIaTypa. JnankuiaoBeie 3(Upbl: CIOCOOI MONTYYEHHUs, B3aUMOICHCTBIE
MPOTOHHBIMU KHCIIOTaMU W Kuciotamu Jlptowca, pacmieruieHne, okucienue. llukmudeckue
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pOCThie 3(PUPBI. -OKUCH: MOIy4YeHHE, N30MepU3alus, B3aUMOACHCTBUE C raJloreHBOJOPOJaMH,
BOJOM, CIHUpPTaMM, OTWIEHIVIMKOJIEM, aMMHAakOM M aMHUHaMH, MarHUHOpPraHUYECKUMU
COCAMHEHUsAMH. Onuxjaopruapu. Terparugpodypas. JluokcaH. BuHuioBble 3(UpHL
[Tony4yeHnue u3 aneTuieHa u dTuieHa. [ uaponu3 u npuuruHbl OOIBIICH JIETKOCTH €ro MPOTEKAHUS
[0 CPaBHEHUIO C JUAIKWIOBBIMU 3(puUpaMu, Hooaumepusanus. AJKUIOBbIE 3(Upbl (HEHOJIOB:
[IOJIyUEHHUE, pAaCILEIJICHUE IpU JAEUCTBUUM KHUCIOT M €ro MEXaHW3M, I[EeperpyninupoBKU.
AJKOKCHUTpYIIIIa KaK 3aMECTUTENb B PEAKLUAX apOMATUYECKOIO 3JIEKTPOPHIBHOTO 3aMeIeHUs.
JudennnoBelii 3¢up: NoTy4eHne U IPUMEHEHHE.

A3oTcoaepkalye OpraHnyecKue coeIMHeHHs

Humpocoeounenusn

Knaccugpukanus um HomeHknarypa. CrnocoObl MOSYyYEHMs HUTPOCOEAMHEHHUH. DJIEKTPOHHOE
CTPOCHUE HUTPOIPYIIIbI, XapaKTep €ro BIUAHUSA Ha HACHIIIECHHbIM, HEHACHILEHHbIN U
apOMAaTUYEeCKUH  yIJIeBOJOPOAHbIE paAuKaibl. XuMHuUeckue cBoiicTBa. Karamuruueckoe
THJIPUPOBAHUE, BOCCTAHOBJICHHWE B KHUCIOW, HEHTpanmbHOM u Imeno4Hoil cpemax. C-H-
KHUCIIOTHOCTh U CBSI3aHHbIE C HEHl cBoiicTBa anu¢uyeckux HuUTpocoeanHeHui. Tayromerpus
HUTPOCOCIMHEHUH W PEAaKUWU anupOpMbl: THUAPOIHN3, MEPErpyNIUPOBKa B THAPOKCAMOBBIE
KucinoTel. CBOHCTBa  apOMaTHMYECKUX  HHUTPOCOEAMHEHUH. Peakuuu  31eKTpoQHUIBLHOIO
3aMellEeHus, BIIMSHUE HUTPOTPYII HA CKOPOCTh M OpHEHTauuto. PaaukanbHOE 3aMmelleHue
HUTPOTPYIIIIHI. [HomuHuTpO-apomMaTuyeckue COEMHEHUS: peakuun YaCTUYHOTO
BOCCTaHOBJICHHS, HYKJICO(QHIFHOE 3aMElIeHHe HUTPOTpyNbl. HuTpompous3BomHbIE TOIyoOINa:
okucinenne, C—H-kucnoTHOCTP M CBsi3aHHbIE C HeW peakuuu. [IpoayKTHl HEMOJIHOrO
BOCCTAHOBJIEHMsI HUTpocoeAuHeHni. HuTpocoequuenus: TayroMeTpusi, JMMepr3anusi, peakiuu
KOH/IeHCalluu. (EeHUITUAPOKCHIIAMHH, a30KCUOEH30JI U UX NeperpynnupoBku. ['napazobenson,
OEH3UAMHOBAs U CEMUIMHOBAS IEPErpyNIHPOBKH.

Amunwi

Knaccugukanus, Homenknarypa. CriocoObl oaydeHus. DIEKTPOHHOE CTPOCHUE aMHUHOTPYIIIIBI,
3aBUCUMOCTb OT MPUPOJBI PATUKAIOB, CBSI3aHHBIX C aTOMOM a3ora. lIpocTpaHcTBEeHHOE
CTpoeHHe aMUHOB. PU3NYECKHEe CBOMCTBA, UX CBS3b CO CIIOCOOHOCTHIO aMUHOB K 00pa30BaHUIO
BOJOPOAHBIX CBsI3ed. OCHOBHBIE CHEKTPAJIBHBIE XapAaKTEPUCTHUKU. XUMHYECKHE CBOMCTBA.
OCHOBHOCTh M KHCJIOTHOCTh AMHHOB, 3aBUCUMOCTH OT HPHUPOJIbI YIIIEBOJOPOIHBIX PaIUKAJIOB.
B3aumopneicTBue ¢ 3JEKTPOHHBIMM peareHTaMH: aJKWINPOBAHHWE, OKCHAJIKWIMPOBAHUE,
alMJIMPOBAHUE M €r0 3HAYCHHE B XUMUM aMHUHOB, B3aMMOJEHCTBHE C a30TUCTOM KHCIOTOM.
Oxucnenue anudaTudeckux M  apoMaTH4ecKuX aMuHOB. (OCHOBHBIE NPEICTABUTENN
anUPUTUYECKUX aMMHOB U MYTH HMX uUcHojib30BaHUsA. Coyii YEeTBEPTUUHBIX aMMOHHEBBIX
OCHOBaHU: MOJIyYE€HHUE, NIEKTPOHHOE CTPOEHUE, MPAKTUUECKOE UCIOIb30BaHue. UeTBepTHUHbIE
aMMOHHEBbIE OCHOBAHMSI U OKHCH aMHHOB: PEaKIMM PA3JIOKEHUs ¢ 00pa3oBaHUEM OJIE(PUHOB.
CBoiicTBa apoMaTHUECKUX aMHUHOB: B3aUMOJIEHCTBUE C AJIEKTPO(DUIaAMHU, COOTHOILECHUS MEXIY
pa3IUYHBIMU  HampaBlIeHUSAMU JTHX  peakiuil. (OCOOEHHOCTHM MPOTEKaHUS  pPeaKIUi
QIKWJIUPOBaHUA U CHWIb(QUPOBAHUS apOMATUYECKUX aMHHOB, Cylb(aMUHOBas KHCIOTa U
cynab(haMuHble penapaTbl. AIMINPOBAaHUE apOMaTHUECKUX AMUHOB U €0 HUCIIOJIb30BAHUE JIJIS
IIPOBEJCHUS pEeaKLUui TaJloreHUpoBaHUs M HUTpoBaHWsA. HuTpupoBaHue M AMa30TUPOBAHUE
apoMaTHYeCKHX aMHMHOB. BakHellne mpencTaBUTENM apoMaTHUYEeCKUX MOHO- U JIMaMUHOB,
OCHOBHBIE MYTH HUX HCNONb30BaHUSA. CHHTE3 TETEPOLMKINYECKUX COEAVUHEHMH W3 OpTO-
(dbeHnneHaMrHa U OpTo-aMUHO(eHoMa.

Huaso- u asocoedunenus

DONEKTPOHHOE CTPOCHHME COJIeH IMa30HMs, KAaTHOH IUA30HMS Kak 3JIeKTPO(UIbHBIA areHr.
Bsaumonpespamienuss pa3nuuyHbIX  (GopM  auazocoenuHeHMd. Peaknum coneil  nuazoHwus,
MPOTEKAIOIIME C BBIACIEHUEM a30Ta, U WX MCIIOJIb30BaHHUE IS MOJydyeHUs: (YHKIIMOHATIbHBIX
NPOM3BOJIHBIX APOMATHUYECKUX COeqUMHEeHuH. Peakuuu coned aua3oHus, mpoTekaromue 0e3
BbIIETICHUS] a30Ta. A3ocoueTaHue, JAMa30- M a30COCTaBISIOLINE, 3aBHCHUMOCTH YCJIOBUMN
IIPOBEJEHUS a30COUYETAHMSI OT MPHUPOABI a30COCTaBIAOIEH. CHHTE3, ANEKTPOHHOE CTPOEHUE U
CTPYKTypHblE ~ OCOOEHHOCTHM  a30KpacuTesneld. MeTunorpaHx W KOHI'O-KpacHBIM  Kak
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MIPEACTABUTENN KPACUTENIEH, UCIIOIb3YEMBIX B Ka4YECTBE MHIMKATOPOB. BoccTaHOBIEHUE conel
JIMA30HUST W a30COCAUHEHUMN, HCIOJIb30BAHME JTHUX PEAKUUN JJIi CHHTE3a MPOU3BOIHBIX
ruapasuHa U amMuHOB. ConM  [MAa30HUS KakK pearcHThl apUIMPOBAHMS apOMaTUYECKHUX
COEMHECHUM.

Amunoxuciomul

Knaccudpukanus u HomeHknarypa. CTpPYKTypHBIE THIIBI MPHUPOJHBIX  O-aMHHOKHCIIOT,
CTepeoXuMus U KOoHUrypauuoHHsle psapl. CHUHTE3bl M3 KETOHOB 4Yepe3 IMaHTUAPUHBI, W3
MaJIOHOBOTO d(Upa, TaJOTeH- U KETOHOKAPOOHOBBIX KUCIOT. MeTOIbI CUHTE3a [3-aMUHOKUCIIOT,
OCHOBaHHbIE Ha PEaKUMSIX HEMpeneibHbIX U AUKApOOHOBBIX KHUCIOT. KHCIOTHO-OCHOBHBIE
CBOMCTBA AaMHMHOKHCIOT W 3aBHCHUMOCTh HX cocrosHus or pH cpeapl. OOpa3zoBanue
MIPOU3BOJHBIX MO KapOOKCWJIBHON M aMuHOrpymme, OeranHbl. B3aummoneicTBue ¢ a3zoTHCTOI
kucioToil. [lpeBpaiienus, mpoTekarolue npyu HarpeBaHUM aMUHOKUCIOT, U 3aBUCUMOCTbH HX
pe3yibTaTa OT B3aUMHOIO pacHojoKeHUs (YHKUMOHAIBHBIX Trpynn. OCHOBHBIE peakUuu
0-aMHUHOKHCJIOT, MPOTEKAIOIINE B )KUBBIX Oopranu3Max. [IpeacraBienus o NeNTUAHOM CHHTE3E.
Kamnponakram u ero TexHuueckoe 3HayeHHe. AHTPaHUIIOBAs U Mapa-aMUHOOEH30MHasT KUCIIOTHI:
METO/IbI TTOJTYYEHUSI, CBOMCTBA U MTYTH UCTIOJIB30BAHMUS.

benxu

Knaccudukanus. IlpencraBieHuss o MeTogaxX JA0Ka3aTeNbCTBA TOJUICITHIHOTO CTPOCHUS,
YCTAaHOBJICHUS aMUHOKHCJIOTHOIO COCTaBa M  IOCIENOBATEIbHOCTH  AMHUHOKHCIOTHBIX
(GparMeHTOB B MOJIMIICNITUAHON Ienu. Bropuunas crpykrypa. OcHOBHbIE (DYHKIUU OEJIKOB
B KU3HEIESTEIIbHOCTH OPraHU3MOB.

CoennHeHUs CO CMEIIAHHBIMH (PYHKIIUAMH

T'anozenzameuiennovie KapooHosvle KUCI0OMbL

Knaccudukanus m HOMeHKIarypa. CrocoObl moiydeHus. XWMHYECKHE CBOWCTBA: BIUSHUE
KOJIMYECTBA M PACIIOJIOKEHHSI aTOMOB TaJOr€HOB HAa CHUJYy KapOOHOBBIX KHCIIOT, pPEaKUuu
HYKJICOMITHPHOTO 3aMEIICHHS aTOMa rajloreHa U UX CHHTETHYECKOE UCTIONh30BaHUE.
I'emepoyuxknuueckue coeOunenus

OO0mme mpencraBiaeHus U KiaccupuKanus. ApOMaTHUYECKUE TETEPOIMKIMUECKIE COSTUHEHMUS.
[TaTH4neHHBIE TETEPOLMKIIBI C OJHUM retepoatoMoM ((pypan, Tnoden, nuppoun). Obime MeToab!
CHHTE3a W B3aUMOIIPEBpAIICHUS. 3aBUCUMOCTb CTENEHH apOMATUYHOCTH OT TMPUPOIBI
rerepoaroMa U €€ BIMSHHE HAa OCOOEHHOCTH B3aMMOJEHCTBHUS C 3NeKTpoduiaMu. Peakuuun
TUAPUPOBAHUS H OKHCIeHUS. Dypdypon u THOGEH-2-aNbIeTHI, MUPOCITH3EBas KHUCIIOTA.
KucnotHeie cBOMCTBa muppoia W HX HCHOJb30BaHHE B cuHTe3e. [luppon-2-anpaeruyn u ero
npeBpamieHiue B moppuH. [IUppoNbHBIA UK KaK CTPYKTYPHBIH (parMeHT TPUPOTHBIX
coenuHeHuil. UHI01 1 ero npou3BoiHbe. MeToAbl MOCTPOCHUS UHJIOJIBHOTO SApa, OCHOBAHHbBIE
Ha MCTOJIb30BaHUU apOMATUYECKUX aMHUHOB W apWITHAPA30HOB. XUMHUYECKHE CBOMCTBA MHOJIA
KaK aHaJlora NUpPpOJIa, CHUHTE3 BaXKHEHIIMX NpPOU3BOJAHBIX. lIpencraBieHuss o TPUPOIHBIX
COCIMHEHUSX HWHJIOJBHOTO psifia, WHAWTO. [IITHWIEHHbIE TETEPOIMKIbI C HECKOJIbKUMHU
reTepoaroMaMu: OCHOBHBIE METOJIbI CHHTE3a, MPEICTaBICHHUS OO0 SJIEKTPOHHOM CTPOCHHH,
apOMATUYHOCTH U XHUMHUYECKHX cBoicTBax. IllectnuneHHsie rerepouukibl. [lupuaun u ero
FOMOJIOTH, W30MEPHUsI W HOMEHKJIATypa NPOU3BOAHBIX. ApPOMATHYHOCTH U OCHOBHOCTH
MUPUANHOBOTO IIMKJA, TIPOSIBICHUS HYKJICO(DHUIBHBIX CBOMCTB: PEAKIUU C AJIEKTPOPUIaAMH IO
aToMy a3zoTa u oopazoBanne N-okucu. OTHOIIIEHNE TUPUINHA U €70 TOMOJIOTOB K OKUCITUTEIISIM,
TUAPUPOBAHUE THUPHUIUHOBOTO sipa. BmmsiHue rerepoaromMa Ha PEAKIMOHHYIO CIIOCOOHOCTH
MUPHUIMHOBOTO IHMKJIA B IIEIOM M €r0 OTIENbHBIX TMOJOKEHUH. Peakiuu sieKTpouiibHOTO
3aMmelneHus B spe nupuanaa u ero N-okucu. Peakiuu HykieouIsHOTO 3aMeIIeHUsT BOIOPOIa
U atoMoB ranmoreHoB. C—H-KUCIOTHOCTh METWIBHOW TPYNIBI B 3aBUCHMOCTH OT €€
PaCIoOJIOKEHUSI B TUPUANHOBOM SIJIPE€ W TPOSBICHUS B XHMHUYECKMX CBOMCTBAaX MHKOJIMHOB.
Brnusnue monoxeHus (YHKIIMOHANBHOW TPYNIBI B KOJbIIE Ha CBOMCTBA OKCHU- H
aMUHOMMPUANHOB, TayTOMETpuUs OKcUMUpUAWHOB. CoONM  NHPUIMHUS, paclICIUICHUE
NUPUANHOBOTO sifpa. [IpeacTaBieHuss 0 MPUPOIHBIX COEAMHEHUSX U JIGKAPCTBEHHBIX CPEICTBaX
— MPOU3BOJIHBIX MUPHUINHA. XUHOJIUH U €Tr0 MPOCTEUINEe MPOU3BOIHBIE. METOIbI TOCTPOEHUS
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XMHOJIMHOBOT'O $JJpa, OCHOBAaHHbIE HA pEaKIUSAX aHWIMHA C INIMLIEPUHOM M KapOOHWJIbHBIMU
coequHeHUsAMU. CXOACTBO M pa3auuusl XMMHMUYECKHX CBOMCTB MHUPHAMHA M XHWHOJIMHA.
N3oxunonuH. [llecTuuneHHble a30TUCTBIE TETEPOLMKIIBI C ABYyMs rerepoaromamu. [lnpumunns.
CriocoObl OCTPOCHUS MMUPUMUIMHOBOTO SI/Ipa, OCHOBAaHHbIE Ha B3aUMOJICHCTBUU MOYEBHHBI U
ee MPOU3BOAHBIX C MAJOHOBBIM 3(upoM, 3¢upamu B-anbaerugo- u P-kerokucinor. CXoacTBo U
pa3ianyursg XMMHUYECKUX CBOMCTB MUPHUAMHA U MUPUMUINHA.
Hykneomuowvl u HyK1eunogvle KUcio0maul
OcHOBHBIE KOMIIOHEHTHl IEPBUYHONW CTPYKTYpbl HYKJIEMHOBBIX KucIOT. Hykneotuasl u
HYyKJIeo3uJpl. Pubo- 1e30KkcupuO0-HYKIEHHOBBIE KHUCIOTHI, pOJb BOJOPOAHBIX CBs3eH B
(opMHpPOBaHUN BTOPUYHOW CTPYKTYpPBl HYKJIEMHOBBIX KHCIOT. IIpencraBieHus o mexaHuzMe
O6uocuHTe3a OesKa U nepeaayn HacleACTBeHHOW nHpopmannu. HykiieoTuisl 1 HyKJI€03U/IbI.

4. Komnerennuu, popmupyemsblie B pe3yJbTaTe 0CBOCHHUS AN CUMIIIMHBI:

o CIOCOOHOCTh ~ MCHOJIb30BaThb  IOJYYEHHbIE  3HAHUS  TEOPETUYECKUX  OCHOB
(GyHIaMEHTABHBIX Pa3JeNIOB XUMHUH NIPU PEIICHUH npodeccuoHanbHbix 3aaa4 (OITK-1);
o BJIQJICHUE HAaBBIKAMU XMMHUYECKOTO JKCIIEPUMEHTA, OCHOBHBIMH CHHTETUYECKHUMHU

U AHAINTHYCCKUMH METOJAMHU IOJYYCHUS U HCCICIOBAHUS XUMHYECKUX BEIICCTB H
peakuuit (OI1K-2);

o 3HaHHE HOPM TEXHHMKH O€30MacHOCTH ¥ YMEHHEM pealii30BaTh HX B JIAOOPATOPHBIX
U TexHojorndeckux ycnosusx (OITK-6);

o CIIOCOOHOCTH BBIMOJHATH CTaHIAPTHBIC ONEpaliy 1Mo npeiaraeMeiM Metoaukam (I1K-1);

o BJIAJICHHE CUCTEMOW (yHIaMEHTAIbHBIX XuMuueckux noustuii (ITK-3);

o BJIaZICHUE HABBIKAMH IMPEACTABICHHUS MOJTYYEHHBIX PE3yJbTaTOB B BUJE KPATKUX OTUETOB
u npesentanuii (I1K-6);

o BJIaJICHUE METOoJamMHu Oe30I1acHOro OoOpalleHHs ¢ XMMHMUYECKHMHU MaTepualaMH C y4eToM

uXx (pusznyeckux u xuMudeckux cpoicts (ITK-7).
5. llnanupyemble pe3ybTaThbl 00yUeHUsI
B pe3ynbraTe 0CBOSHUS IUCHUIUIMHBI CTYACHT H0JIKEH:

3Hamy:

o OCHOBHBIE MECTO OPraHMYECKOW XUMHH B CHCTEME HayK; OCHOBHBIE TEOPETHYECKHE
MOJIOKCHUST W TIOHSATHS OPTaHWYECKOW XHMHHU: XUMHYECKOE CTPOCHHUE, SJICKTPOHHBIC
KOH(UTYpaIlMi aTOMOB, CIIOCOOBI TOTY4YEeHHsI, CBOMCTBA;

o CYITHOCTB PEAKIIHil U MPOLIECCOB, UCMOIb3YEMBIX B OPraHUUYECKON XUMUU;

o OCHOBHBIE ITPUEMBI, IPUMEHSIEMBbIE JJI1 OYUCTKH U BBIICJICHHS OPraHUYeCKUX COCTMHEHUI;

o HOMEHKJIATYpY OPTaHUYECKUX COETUHEHUN;

ymembw:

o MIPOTHO3UPOBATh PEAKIIMOHHYIO CHOCOOHOCTh OpPraHWYECKHX MOJIEKYlT C TO3WIUIA
COBPEMEHHBIX AJIEKTPOHHBIX MPEICTABICHHUIA;

o UICHTUQUIUPOBATh W aHAJU3UPOBATh OPraHUYECKUE COEIUWHEHHUS TMPU T[OMOIIU
XUMHUYECKHX, PU3NKO-XUMUICCKUX U (PU3HUECKUX METOIOB UCCIICIOBAHMS;

o UCTIOJNB30BaTh O0OpYAOBaHUE, HEOOXOAMMOE Ui TPOBEACHUS OKCIIEPHMEHTOB II0
OPraHNYEeCKOW XUMUH;

enademp:

o METOJIaMU TUIAaHUPOBAHUS OPTaHMYECKOTO DKCIIEPUMEHTA;

o OCHOBHBIMH TpPUEMaMH, TMPUMEHSIEMBIMUA [JII OYHUCTKH W BBIACIEHUS OPraHUYECKUX
COCIMHEHMH;

o METOJIaMH TIOCTAHOBKH XHMHYECKOTO IKCIICPUMEHTA;

o MeToJIaMu 00pa0OTKHU MOTYUYEHHBIX PE3yJIbTaTOB.

6. O01mast TpPy10eMKOCTh JUCIHUIJINHBI:
21 3auetHas eaunuia (756 gacos).
7. ®opMa KOHTPOJIA:
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[TpomexxyTounast arrectamus — 3a4eT (3 ceM.), auddepeHIMpOBaHHBIN 3a4eT — KypcoBas
pabota (4 ceM.), sk3ameH (4 cem.).

duznyeckas XuMHus
|. Puznyeckas XuMHus: BBeIeHUE

1. MecTo nucuuminHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

Juctumimaa «®Du3nyueckass XUMUsS: BBEICHHE» BXOAWT B 0a30Byl0 yacth Onoka bl
«Incummmael (MoTynn)» Kak o0s3aTenbHas auciumumaa b1.5.8.1.

2. llean oCcBOEHHUST TUCIMILINHBI:

o OBJIa/icHUEe 0a3MCHBIMU 3HAHUSAMH (PU3MUECKOW XMMHHU KaK TEOpeTHYecKoro (yHmameHnra
COBPEMEHHON XUMUU;
o NOHMMAaHHUE CMbICJIAa OCHOBHBIX 3aKOHOB, OOJIACTE TNPUMEHEHHUS ATHX 3aKOHOB,

UX NPUHLIHUIHAIBHBIX BO3MOKHOCTEW MPU PEIIEHUH KOHKPETHBIX 3a/a4.
IIpenonaBanue JaHHOIO Kypca MPEALIeCTBYET NIPENOAABAHNUI0 HEOPIraHUYECKOM, AaHATUTUYECKON
Y OpraHMYEeCKONM XWMHMHM U NMPU3BAHO, O3HAKOMHB CTYAEHTOB C OCHOBHBIMU 3aKOHAMH XHMMH,
MOArOTOBUTH UX K OCOBHAHHOMY M3YUYEHHIO ATUX AUCLUHUILIHMH.

3. Kpartkoe cogep:xaHue TUCHUILIHHBI
Crpoenue atoma. OCHOBHBIE MOHSATHS M ONPEICICHUS. DJIEeMEHTapHbIE YaCTHUIIbI, 00pa3yrolue
aTOM: JIEKTPOH, NMPOTOH, HEUTPOH. X macca, 3apsia, cnuH. ATOMHOE sp0. ATOMHBIA HOMED.
OnemeHT. ATOMHas Macca 3jeMeHTa. ATOMHbIE equHMIBI Macchl. M3oTonbl. MaccoBoe uucio
u3otomna. CTabuIIbHbIE U30TOIBI U UX PACIPOCTPAHEHHOCTH B IPUPOJE.
PagnoaktuBHOCTE. PagnoaktuBHbie n30TOMNBI. ECTECTBEHHAs palMOAKTUBHOCTD. PairoakTuBHbIE
psanel.  3akoH  paaumoakTMBHOro  pacmana. Ilepmox  momypacmana.  MckyccTBeHHas
pamuoaKkTUBHOCTb. MeTo/1bl MEYeHBIX aTOMOB. CHHTE3 HOBBIX 3JIEMEHTOB.
DOnekTpoH B arome Bojopoja. CocTosiHuE 3JeKTpOHA B aToMme Boaopoaa. BomHoBas ¢GyHKIus
JIEKTPOHA. ATOMHBIC OpOUTAIIN. DHEPreTHIEeCKHe YPOBHU. KBaHTOBBIC YUCIIA U UX JIOITYCTHUMbBIC
3HAYEHUS.
OcHoBHOE 1 BO30YXIEHHOE COCTOsIHUE aroMma. [lepexonbl Mexay dHEepreTH4eCKUMHU YPOBHSMHU.
dopmyna [Tnanka. CriekTp atoma Bojopoaa. S-, p-, d- u f-cocrostnus. dopma 37EKTPOHHOTO
obJaka Jijist S- U P-COCTOSIHUH.
MHOro31€eKTpOHHBIE aTOMBl M TEPHOAUYECKas cHUcTeMa 31eMeHTOB.COCTOsTHUE 3JIEKTpOHA
B MHOTOXJIEKTPOHHOM aTtome. MexanektpoHHoe B3aumojenctBue. [lpuanun Ilaymu. [Topsgok
3aMoIHeHHs aTOMHBIX opOuTaneil. [lepuoanueckuii 3aKoH U IEPUOANYECKAsE CUCTEMA PJIEMEHTOB
JA.W. MenneneeBa. OIeKTpOHHbIE KOHQUTypalruu aromMoB. CrHapeHHble U HECHapeHHbBIS
anexkTpoHsl. IIpasuno I'ynna.
KoBanentHocts. OOpa3oBaHue HOHOB. B030yXJI€HHOE COCTOSHHE aToMa M KOBAJICHTHOCTD.
UucrieHHblE 3HAYEHUS KOBAJIEHTHOCTH JJIA DJIEMEHTOB TJNaBHbIX mnoArpymnm. Ilorenuman
noHu3auu. CpoJaCTBO K AIIEKTPOHY. DIEKTPOOTPUIATENBHOCTD U €€ IIKaJa.
Merton BaneHTHbIX cBsized. ['MOpuaHble aTOMHBIE opOuTany. B3auMHuas opueHTanus THOpUIHBIX
op6utaneii Tuma sp, sp?, sp, d?sp?. Yrae Mexay p-opOuTanaMHu.
OCHOBHBIE XapaKTEPUCTUKH XUMHUYECKOW CBSA3U. ODHEpPrus, JJIMHA CBA3H, BAJICHTHBIMA YTIOJI.
Hcropust pa3BuTHs NpeCTaBIEHUN 0 IpUpoJe XxuMuueckon cBa3u. Monnas cBa3p no Koccento.
CreneHb WOHHOCTH CBsI3U. CTENeHb OKHUCICHHS. BO3MOXHBIE CTENEHW OKUCIEHUS IS
AIIEMEHTOB TJIaBHBIX TIOJTPYII U CBSI3b UX C AIEKTPOHHOU KoH(purypanueit aroma. KoBaneHtHas
cBs3b 1o JIptoncy. HegoctaTku paHHMX TEOpUN XMMHYECKOW CBs3U. KauecTBEHHAs: KBAHTOBO-
MexaHuYecKas TpaKTOBKa XUMHUecKoi cBsi3u. Meroa ['mmecnu.
[ToreHnmanbHasgs KpuBas MOJIEKYJbl. ['€oMeTpus MOJIEKYJBI C TOYKH 3PEHUS METOola
OTTAJIKUBAHHUS 3JIEKTPOHHBIX Nap ['minecnu. 6- U n-cBA3u. COEUHEHUs ¢ KPAaTHBIMU CBSI3SMH.
ComnpsikeHHblE  KpaTHble  CBsI3M. P-m-compspkeHue.  [JJOHOpHO-akUENTOPHBIA —~ MEXaHU3M
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Meton  MonekymspHbIX — opOuTaned. CBs3bIBAOIIME W Pa3phIXJAIONME  OpOUTaNH.
DHepreTuyeckas MOCIEI0BaTEIbHOCTh MOJIEKYJSIPHBIX O- U T-OpOUTaneil uisi roMOsAepHBIX
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JBYXaTOMHBIX MOJIEKYJI 3JIEMEHTOB IIEPBOIO M BTOPOro MepuofoB. KpaTHOCTh WM HOPSAIOK
CBSI3U. MHOTOIICHTPOBBIE OpOHUTANIH. DIEKTPOHOJACPHUIUTHBIE MOJEKYIbl. Pacmnpenenenue
3JIEKTPUYECKOTO 3apsAJia B MOJIEKYJIE.

JunonbHBIE MOMEHT XUMHUYECKOM cBsi3U. [lonsipHble MOJeKynbl. 3aBUCHUMOCTb JUIOJIBHOTO
MOMEHTa MOJIEKYJbl OT IIOJSIPHOCTH CBsize W reomerpur Moiekyi. llomspuzyemocts
XAMHUYECKHUX CBSI3EH U MOJIEKYI.

®usznueckue METOAbl UCCIENOBAHMUS CTPOEHUA MOJeKyl. YacTuuel € HeCHapeHHBIMU
AJIEKTpOHaMHU. Paciienienue sHepreTH4ecKuX ypoBHEW HECIIAPEHHOI'O 3JIEKTPOHA B MarHUTHOM
noJsie. DIEeKTPOHHBIN mapamMarHuTHeIN pe3oHaHc (DIIP). Ilpumenenue DIIP mis oOHapykeHUs
U MCCJIEIOBAHUS CBOOOTHBIX PaJIMKaIOB M aTOMOB.

JleiicTBe MAarHUTHOTO TIOJSI Ha SJEKTPOHHBIE O0OJaka CBsi3edl. OKpaHUpOBaHUE sep
OT BHEIIHEr0 MAarHUTHOIO IIOJII  BO3HMKAIOUIMM  JIOKaJbHBIM mosieM. [lposBieHue
SKpAaHUPOBAHUS B CIEKTpax sIEPHOr0 MarHUTHOro peszoHaHca (JAIMP). Xumuueckue caBuru
B criektpax SIMP c sapamu, numeromumu cnut 1/2.

KonebGanuss atomoB B Mosekynax. YactoTsl kojeOanuil. Bo3OyxkiaeHHble KoseOaTelbHbIE
cocrosinus. MappaxpacHas (MK) ciekTpockonus MOJIEKyII.

KoHzieHcHpoBaHHOE COCTOSIHUE BEIIECTBA M THUIIBI MEXMOJIEKYJISIPHBIX B3aUMOJACHCTBUM.
HekoBanentHusle B3auMoJeHCTBUS - (DaKTOp, MPUBOASILUN K IEPEXO1y B KOHIECHCHUPOBAHHOE
coctosHue. BaH-nep-BaanbCcoBbl B3aMMOJIEUCTBUS - YHHUBEPCAIBHBIA THUII MEXMOJEKYISPHBIX
B3aUMOJICUCTBU. IHEPTHBIE ra3bl B KUJIKOM U TBEPAOM COCTOSIHUSAX.

MounekynspHble TBeEpIble Tella W KUAKOCTH. KOHAEHCMPOBAHHOE COCTOSHHE TajOreHOB.
Ban-gep-BaanbcoBel paauycsl atoMoB. lIpocTpancTBeHHBIE MOjAenH MoyieKyd. KoBalieHTHbIE
KpUCTAIJIBL: anma3, rpadut, HUTpuA Oopa. KoHaeHcupoBaHHOE COCTOSHUE C BOAOPOIHBIMHU
CBSA3SIMU: J)KUJIKAsl U TBEpJasi BOJA.

Meramnueckass 1 HOHHAsI CBSI3b. MeTauibl U METaUIMuecKasi CBA3b.

Honnble kpuctayabpl. CBS3M B HOHHBIX KpUCTaIaX. OKCIIEPUMEHTAJIbHOE MCCIIEI0BaHUE
CTPYKTYpPBI KpUCTAILIOB. [ [pMHIIMIIBI pEHTI€HOCTPYKTYPHOI'O aHAIU3a.

OcHOBHBIE TOHATHS TepMOAUHAMHKHU. [lepBriii 3akoH TepmoauHamuku. Cucrema (OTKpBITas,
3aKpbITasi, U30JIMPOBaHHAs). MUKPOCKOMUYECKOE COCTOSIHUE CUCTEMBI. [lapaMeTpsl cOCTOSHUA.
VpaBuenust coctosiHus. [lpomecc (oOpaTtumbiii u  HeoOpaTtumblil). DYHKIUS COCTOSHHS.
CranmapTHbIE YCIOBHUS.

Buytpennss sHeprus, Temiota, padota. [lepBoe Hauano TepMoavHaMUKH. TernoBoil 3pdexT
XUMUYECKOM peakuuu. 3akoH ['ecca. DHTanbnus. 3aBUCUMOCTh SHTAIBIIHUHU OT TEMIIEPATYPBHI.
TennoeMkocCTs.

Bropoili 3akoH TepmMoaMHaMHMKHU. TepMoAMHAMUYECKHE MOTEHUHAIbl. MHUKPOCKOIUYECKOE
ONMCAHWE MAaKpPOCKONHUYECKUX cHUCTeM. TepMoauHaMuyecKkass BEpOSTHOCTb. OHTPOIIHS.
3aBHUCHUMOCTh JHTPONUH OT 00bEeMa W KOHIEHTpaluu. BTopoe Hayamo TepMOIMHAMUKH.
Borunicnenue u3MeHEHMsI SHTPONUM B pa3iIMuUHBIX mpolecca (mpu (a3oBbIX Nepexojiax, Mpu
M3MEHEHUU TEMIIEPaTypbl CUCTEMBI, B PE3YJIbTATE XUMUYECKON peakunun). TepMoauHAMUYECKUE
noteHmansl (dHeprus ['ubb6ca, sHeprus ['enbpMroisbia). YCIoBUS paBHOBECHS CHCTEMBI
Ui U300apHO-U30TEPMHUUYECKOTO M HM30XOPHO-M30TEPMUYECKOTO  IMPOLECCOB. Y CIIOBHS
CaMOIIPOU3BOJILHOTO MPOTEKAHUSI POLIECCOB.

OOmast Teopusi XUMHYECKOro paBHOBecHs. CTEXHMOMETPHUECKOE YpaBHEHHE XHMHUYECKOTO
nporecca. YpaBHEHUE U30TEPMbl XUMHUECKON peakiuu. [Ipon3Benenne peakuuu U KOHCTaHTa
paBHOBecus. CBsI3b KOHCTaHThI PABHOBECHUSI CO CTAHJIAPTHBIM 3HAYEHHUEM HM3MEHEHMUsS SHEPIHU
['uG6ca.

PaBHOBecue B reTeporeHHBIX cUcTeMax. BiusHuEe KOHIIEHTpalluM, JaBJICHHUS U TEMIEpaTypbl
Ha  COCTOSHME XHMMHMYECKOTO  paBHOBECHS. 3aBUCUMOCTb  KOHCTAaHTBHl  pPaBHOBECHS
oT Temrneparypsl (ypaBaenue Baut-I'odda).

PactBopbl. OcHOBHBIE MOHATHS: (ha3a, KOMIIOHEHT, 'OMOI€HHAas W TeTeporeHHas CHCTeMa,
pactBop. HMcropusi pa3BuUTHsl B3IJISII0B Ha MNPUPOAY pacTBopoB. lloHsTHE O coabBaTaluM.
OHeprus conbBatanuu. KonuuecTBeHHas XapakTepHCTHKa cocTaBa pacTBopoB. KoHueHTpanus
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U crnocoObl ee BblpakeHUs. [lapuuanbHble MOJIBHBIE BEIUYMHBL. XUMHUYECKUH MOTEHLIHAN
U €r0 3aBUCUMOCTH OT KOHIeHTpaluu. [IoHsTHe 00 uaeanrsHOM pacTBOpeE.
CpoiicTBa pa30aBiieHHBIX pacTBOPOB. PacTBOpHI 31eKTpoauTOB. JlaBieHre HACBILIEHHOTO napa
pacTBopuTelis HajJ pacTBOpoM. 3akoH Paymsa. Ocmoc. OcMoTHYecKoe JaBjC€HUE PACTBOPOB.
3akon Bant-I'odpda mns ocmornueckoro naBiaeHus. DIeKTpoHUTHl. OTKIOHEHHS OT 3aKOHOB
Payns u Bant-I'opda pacTtBopoB 31eKTposnToB. TEopus 3JIEKTPOIMTUYECKON AMCCOLMAIUH.
CranpaptHoe cocrosiHHe. AKTUBHOCTh. Koaddunuent akruBHoctu. MoHHas cuia pacTtBopa.
Ypasuenue [[edas-XroKkes.
PaBHOBecue B pacTBOpax 3ieKTpoauToB. [lOHATHE KHUCIOTBI M OCHOBaHMS 1O AppeHuycy
u bpencreny. Cuna kucinor u ocHoBanuil. Koncranta monusanuu. Monnsauus Boxasl. Monnoe
npousBeneHue Boabl. Ilokasarens akTuBHOCTM HMOHOB Bojopona (pH). MuorocryneHuarsie
paBHOBECHSI B pacTBOpPax KUCJIOT U OCHOBaHUI. KMCIIOTHO-OCHOBHBIE paBHOBECHUS! B pacTBOpax
cosieit, runponn3 cosiel. CTeneHb M KOHCTaHTa rujposin3a. Beruuciaenue pH u conepxanue
pa3IUYHBIX (POPM CONPSHKEHHBIX KUCIOT U OCHOBAHUH B BOJHBIX PACTBOpPAX KHCJIOT, OCHOBAHHIA,
coneil. bydepubie pacTBopsl. PaBHOBecne Mexay TpyZHOPAaCTBOPUMOM CONbIO M €€ MOHAMHU
B pactBope. [IponsBenenne pacTBOPUMOCTH. Y CIOBUSI OCaKIEHUS U pACTBOPEHUS OCAKOB.
OKHCIUTENIBHO-BOCCTAHOBUTENBbHOE  paBHOBecue.  OCHOBHBIE  IOHSTHS:  OKUCJICHHE,
BOCCTAHOBJICHHE,  OKUCJIMUTENIb, BOCCTAHOBUTENb, CONPSIKEHHbIE  Mapbl, OKHUCIUTENb-
BOCCTAHOBUTENb. BaxHeilmme TUNBI OKHUCIUTENEH M BOCCTaHOBUTENEH. OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIE  AJIEKTPOAbl. [ anbBaHuueckue dieMmeHThl. lloTeHuuman snexTpona
u snekTpoaBrmxkymas cuia (3/1C) snemenrta. Ypasuenue Hepucra. CranaapTHbIN MOTEHLMAI
AJIEKTPOJIa U CUJIa OKUCIUTENS. BoIOpoAHBIN, KallOMENbHBIN U XJI0pCepeOpsHbI 3JIEKTPOIBbL.
CrexisiHHBIN 35eKkTpoa. Dnekrpoduznueckuii Meros onpeaeneHus pH pactBopos.
OcHOBHbBIE NOHSATHUSI XUMHYECKONM KHHETUKU. CKOpOCTh XMMHUYeCKOW peakiuu. Kunernueckas
kpuBasg peakunu. Ilopsanok peaknuu. Koncranta ckopoctu. KuHeTndeckoe ypaBHEHHE.
Boruncnenue ckopocTu peakluy U3 KUHETUYECKUX KPUBBIX. YPaBHEHHUS] KUHETUYECKUX KPUBBIX
IIEPBOTr0 U BTOPOTO NMOPSAAKOB. Bpems nomynpespalueHus.
DOneMeHTapHble XMMHUYECKUE peakluu. MoJeKyIspHOCTh XUMUYeckoi peakiuu. [loBepxHOCTH
NOTEHIMAJIBHON SHEPruH. DHEepreTHdeckuid Oapbep peakuuu. AKTUBHPOBAHHBIM KOMILIEKC.
TemnepaTypHasi 3aBUCHMOCTb KOHCTAaHTbI CKOpocTH (ypaBHeHUE AppeHuyca). OHeprus
akTuBalMi. COOTHOIIEHHWE MEXAy KOHCTAaHTaMH CKOPOCTH MpsIMOM M OOpaTHOM peakuuu.
CooTHoIIeHHE MEX1y SHEPTUSIMU aKTUBALIMU MIPSIMON U 0OpaTHOM peaklui.
CrnoxHbple XUMUYECKHE peaklMU. MexaHu3M XUMUYeCKOW peakuuu. KnHeTndeckue ypaBHEHHUs
cloxHbIX peakiuil. CkopocTh ompezaenstomas craaus. ConpsKeHHbIEe XUMHUYECKUE peaKlUu.
Xnmnueckass — uHaykuusa.  Karanutuyeckme — peakumu.  Kartammsarop.  ['omoreHHbIi
Y TE€TEPOTrCHHBIN KaTaJIn3.
LlenHble peakuuu. 3apoxJeHUEe, POJOKEHIE, 0OpBIB 1enu. Pa3BeTBICHHBIE LIETTHBIE PEAKIIUH.
Hekortopeie kuneTnyeckue ocoOEHHOCTH LEMHBIX peakiuil. UHunmupoBanne U MHruOMpoBaHue
LENHBIX PEAKIIHH.

4. Komnerenuuu, gopmupyembie B pe3yJibTaTe 0CBOCHUS AU CUMILIMHBI:

o CIIOCOOHOCTh ~ HCHOJb30BaTh  IOJYYEHHbIE  3HAHUS  TEOPETUYECKUX  OCHOB
(GyHIaMEHTATBHBIX Pa3/IeiIOB XUMHH TIPH PeLICHUH MpodeccuoHanbHbIx 3ana4d (OITK-1);
. BJIaZicHUe cucTeMoil pyHIamMeHTanbHbIX XuMudeckux noustui (I1K-3).

5. Ilnanupyemble pe3yJabTaThbl 00y4eHH s
B pe3ynbrare ocBOEHUS AUCIUIUIMHBI CTYICHT JOJIZKEeH:

3Hamp:

o OCHOBBI COBPEMEHHBIX TEOPHH B 001aCTH (HPU3UIECKON XUMUU U CIIOCOOBI UX TTPUMEHEHUS
JUTSL pEIICHUS TEOPETHYECKUX M MPAKTHYECKUX 3a/1a4 B JTIOOBIX 00JIACTAX XUMUH.

ymemby:

L4 MPUMCHATH OCHOBHBIC ITOJIOKCHUA U ITIOHATUSA (I)H3H‘-ICCKOﬁ XHUMUH,
L4 YCTaHAaBJIIMBATb COOTBETCTBUC MCIKAY NNPHU3HAKAMU U UX OIIPCACICHUSAMU,
L4 pemiaTb OCHOBHBIC TUIIBLI 3a1a4,
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o CaMOCTOSITENILHO PaboTaTh ¢ yueOHOM U CIIPaBOYHOH JINTEPATYpoOil 0 PU3MUECKON XUMUH.
enademp:
o METOAMKON MpOBeNeHUsS (PU3HUKO-XMMUYECKHX PACUYETOB C MOMOIIBIO M3BECTHBIX (OPMYII
Y YpaBHEHUH.
6. O01mast TPy10eMKOCTh JUCIHUIJINHBI:
4 3auetHble eauHuIbl (144 daca).
7. ®opMa KOHTPOJIA:
[TpomexxyTouHas aTTectanus — 3k3ameH (1 cem.).

1. ®u3nyeckass XuMHs: XUMHYECKAasI TEPMOAUHAMHUKA

1. MecTo nucumIinHbl (MOAYJis1) B CTPYKTYype 00pa3oBaTe/ibHON MPOrpaMMbl

Jucuummna «Pu3nueckass XUMUS: XUMHUYECKash TEPMOJMHAMUKA» BXOIUT B 0a30BYIO
yacTh 0s1oka b1 «Jluciumimael (Moaynu)» kak obs3aTenbHas quciurinHa b1.5.8.2.

2. llenb ocBOeHUsI AUCUMIIIMHBI:

o OBJIaJICHUE OCHOBHBIM MOHATUHHO-TEPMUHOJIOTUYECKUM M METOJ0JIOTUYECKUM aIllIapaToM
TEPMOJUHAMMKN M IIOJIY4YEHHE HABBIKOB €ro INPUMEHEHUS NI aHalu3a XUMHYECKHX
IPOIIECCOB U (hPa30BBIX PABHOBECHIA.

3. Kpartkoe cogep:xaHue TUCHUILIHHBI

OCHOBBI XMMHYECKOH TEPMOAMHAMHUKH

OcHogHble nOHAMUA MEPMOOUHAMUKU; YPAGHEHUA COCHOAHUA

Cucremsl, niepeMeHHble, napameTpbl U QyHKUMU. COCTaBISIOLIME BELIECTBA U KOMIIOHEHTHI.

OO6oOmennble cuiabl M 00001eHHble KoopAauHathl. CocTosiHMs M mpouecchl. DPYHKIUU

cocrosiHus U QyHKIMH niepexona. Ouykryanuu. Penakcanmonnslii mponecc. [lepBriii mocTymar.

Bropoii mocrynat (HyneBoil 3akoH). TemmepaTypa Kak HHTEHCHUBHas nepeMeHHasd. CBs3b

BHYTPEHHUX II€PEMEHHBIX C BHEIIHUMHU IEPEMEHHBIMM U TEMIEPAaTypoill WJIM BHYTpEHHEN

sHepruedl. Tepmuueckoe M KaJIOpDUYECKOE YPAaBHEHHME COCTOSHUSA. BapHaHTHOCTH CHUCTEMBI.

WNneansHplii u  peanpHble  r1aspl.  Paktop cxuMaeMocTu. KpuThueckue KOHCTaHTHI.

OMnupudeckue IapameTpel. YpaBHeHus Ban-nep-Baanbca, beptio, [urtepuun, burru-

bpumxmena. BupuaneHoe ypaBHeHue Kammepnunr-Onneca. Iloctpoenne Makcpemia.

[IpuBeneHHbIE  NEepeMEHHBIE.  3aKOH  COOTBETCTBEHHBIX  COCTOSIHMH.  BupuanbHble

kodp¢uuuentel. Temmneparypa boinsg. Tepmuueckue kospduuuentel. Ilenouednoe

COOTHOILIEHUE Difyiepa. YpaBHEHUE COCTOSIHUS KOH/IEHCUPOBAHHOM (hazbl.

Ilepentii 3aK0H MmepmMOOUHAMUKU

OHeprust H30JIMPOBaHHOM cucTeMbl. DYHKIUU Mepexoga (IMyTH) HE SBISIOTCS IMOJHBIM

muddepernnmanom. PazMepHOCTh pabOThl, TEIJIOTHI U IHEPIHMH. DKBUBAJIEHTHOCTb TEIUIOTHI

u pabotbl. IlepBblif 3aKOH 71 OTKPBITBIX CHUCTEM. XHUMHUYecKas pabora. XUMHUYECKUMH

NOTEHLMal. DHEPIrusl CUCTEMbl M ee cocTaBisitolue. Pabora kak mpousBesneHue 000OIIEHHON

CHJIBI Ha W3MEHeHHe 000O0IIeHHOW KoopauHatbl. Buabl pabot. IlonesHas (HemexaHudeckas)

pabora. JuddepeHnuanpHoe BbIpaKEHHUE MEPBOro0 3akoHA. Pacdyer MexaHW4ecKoil paboThl

OpY pacUIMpeHUHM TMPOTHB BHEIIHEro JaBjieHUsA. YpaBHeHME aauabarbl. OOpaTUMbII

aguabatudeckuii mpormecc. Pabora wmmeanpbHOTO Ta3za B Pa3IMYHBIX Tpoleccax. Teruiora.

Kanopuueckue kordpduimentsl cucreMsl. M3oxopHast M n300apHast TEIIOEMKOCTb, CKpBITas

TEIUIOTa M30TEPMHYECKOr0 PACHIMPEHUs M CXKATHsS, CKpbITas TEIIOTa M30XOPHOIO CHKATHUS.

HctuHHas U cpeaHsisl TEMJIOEMKOCTb. MoJbHBIE TEIUIOEMKOCTH. BBIBOA COOTHOIIEHUS MEXAY

1300apHOM M U30XOPHOM TEIIOEMKOCThI0. ONBITHI J[PKOYIS 0 U30TEPMUYECKOMY PaCIIUPEHHIO

uaeanbHOro rasza. M3ob0apHas M H30XOpHAs TEIJIOEMKOCTH KOHACHCHUPOBAHHOHN  (a3bl.

OHTanbnus. 3aBUCUMOCTh H30XOPHOM TEIIOEMKOCTH OT 00beMa. 3aBUCHMOCTh H300apHOM

TEIUIOEMKOCTH OT JaBiIeHUS. TeIUIOeMKOCTh MJICalbHOTO Tra3a HE 3aBUCUT OT o0bema

U faBneHus. BHyTpeHHsss oHeprus Kak  (QyHKUOus cocrosiHMs.  BcemomoratenbHble

muddepeHIaIbHbIe YpaBHEHU I SHTAIBIUU. Y paBHeHue [lebast.

Tepmoxumusn
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H3MeHeHne BHYTpEHHEH SHEpruM MpU MOCTOSHHOM 00beMe U MpPH MOCTOSIHHOM JaBJICHUU.
He3aBucuMoCTh TEIUIOTBI XMMHYECKON pEAKIUM OT IyTH INpoBeneHus mpouecca. Onepatop
XUMUYECKON PeakUUU. DHTAIBINS peakiuu. TepMOXUMHUYECKHE 3HAKU TEIUIOThI. CBA3b MEXIY
SHTAJBIINEH PEAKLUU U TEIUIOBBIM 3()()EKTOM MPH MOCTOSHHOM 00BEME MPH YIaCTHH B PEAKLIUU
uaeanbHbIx razoB. Ctannaptabie coctosiHus. CTaHIapTHBIE SHTAJIBIINU: pEeakluu, 00pa3oBaHusl,
cropanus. [lepBoe u BTopoe crnexctBus u3 3akoHa I'ecca. Dueprus cBssu. Auddepenunansnas
u uHrterpaigbHas (opmbl ypaBHenuss Kupxroda. TemmepaTypHas 3aBUCUMOCTb Pa3HOCTH
M300apHBIX TEIUIOEMKOCTEH MPOJYKTOB pPEAKIMHW U MCXOAHBIX BeliecTB. BiusHue sToM
3aBUCUMOCTM Ha M3MEHEHHME OHHTAJIbIMU pEaKUMH IPU HU3MEHEHUU TEMIIEPATYpBI.
Anmpokcumanus SKCIIEPUMEHTAJIbHBIX JAHHBIX M0 TeluloeMKocTU. llpenenbHble 3HaueHuUs
TEIJIOEMKOCTEN MPU HU3KUX TEMIEpaTypax, B TOM YHCIE JUIS CIOMCTBIX M LEMHBIX CTPYKTYP.
MouibHas TEIJIOEMKOCTh HJI€aIbHBIX OJHOATOMHBIX M JIBYXaTOMHBIX Ta3oB. TemioeMKocThb
xuakoctd. HWHTepnonsiuuoHHble (QOpMyJbl JUIsl pacyeTa TEIJIOEMKOCTU. TemmepaTrypHas
3aBUCUMOCTD TEIUIOEMKOCTH BeniecTBa. CriocoObl OLEHKH TEIUIOEMKOCTHU: IpaBwiia JlrosioHra-
IItn n Heiimana-Konna, cyMMHpOBaHHE MHKPEMEHTOB, aJJIUTUBHAs 3aBUCUMOCTb. OTiinuune
SHTAJIBIIUU PEAKLUN MEXIY pPEaJbHbIMU Ta3aMH OT aHAJOTMYHON BEIMYMHBI JUIS MAEaJIbHBIX
ra3oB. 3aBUCHMOCTb DHTaJbIIMM pPEAKIUU OT JaBIEHUS M1 KOHJICHCHPOBAaHHOW (ha3bl.
OHTaJIbIINK PACTBOPEHUS U pa3BEJICHUS.

Bmopoiu 3axon mepmoounamuku; Inmponus

OHTponHs KaK SKCTEHCHBHAs (YHKIHS COCTOSHUA. VI3MEHEHWE SHTPONHMM NpU HPOTEKAHWUU
B M30JINPOBAHHON CHCTEME HEOOPATUMBIX MPOIECCOB. DHTPOMUS U30JUPOBAHHON CUCTEMBI MPU
COCTOSSHUM TEPMOAMHAMMYECKOTO paBHOBecusl. PasMmepHocTh 3HTponuu. HepaBeHcTBO
Kinaysuyca. JluccunatuBHble npouecchl. HekoMneHncrupoBaHHas TerioTta. Mi3aMenenue sHTponuu,
BBI3BAaHHOE PAaBHOBECHBIM TEIUIOOOMEHOM C OKpYXeHHeM. PocT »HTpoIuu u3-3a HE0OpaTUMBIX
npoueccoB B cucreme. O0oOmieHHas Qopma 3amucd TEpPBOrO U BTOPOTO 3aKOHOB
TepMoauHaMuKH ((yHIaMeHTanbHOe ypaBHeHne [ n60ca). YacTHBIC MPOU3BOIHBIC SHTPOIIHHU 10
SKCTEHCUBHBIM I€PEMEHHBIM. BbIpaBHMBAaHHE WHTEHCUBHBIX NEPEMEHHBIX KOHTAKTHUPYIOIIHMX
CUCTEM NpPU TEPMOJUHAMHYECKOM PaBHOBECHM. AHAJIU3 U30JMPOBAHHOW CHCTEMBI, COCTOSALIEH
U3 JIBYX THOJCHUCTEM, OTKPBITBIX II0 OTHOUIEHHMIO APYr K ApPYyry. XUMHYECKas IEpeMEHHasl.
XUMHYECKOE CPOJACTBO. AOCONIOTHAs SHTpOMHs. TpeTwil 3aKOH TEPMOJUHAMHKHU (IIOCTYJAT
[Tnanka). TepmoauHamumueckas BeposTHOCTh. Dopmyna bonbumana. Pacuer u3mMeHeHus
SHTPONHU B Pa3IMUHBIX MPOIECCAX: HATPEBAHUE MIIU OXJIAXJACHHUE NIPU MOCTOSTHHOM JaBJICHUU,
U30TEPMHUYECKOE pacIIUpPEHUe WM cKaTue, (pa3oBble Mepexojibl, CMEIIeHNEe UeaIbHbIX Ta30B
IIPU TOCTOSIHHBIX TEMIIEpaType U JaBJICHUH, U3MEHEHHE SHTPOINU MPU XUMUYECKOW peaklvu.
Pacuer sHTponuM 1o pe3yiapTaTaM HW3MEHEHMs TEeIUIOEMKOCTH. AOCOIIOTHBIE SHTPOMHU
YYaCTHUKOB PEAKIMH MPH J1aBJICHUH.

Tepmoounamuueckue nomeHyuaIbl

BuyTpeHHssT sHeprusi M JHTpomnMsl Kak Xapaktepucrtudeckue ¢yHkuuu. IIpeobpazoBanus
Jlexxanzpa Ui XapakTepUCTUYEeCKUX (DYHKIUMH (3HTanbmus, sHeprus ['enpmroinbia, sHeprus
I'n66ca). OrcyrcTBHE aOCONIOTHBIX 3HAaYeHWM y T/1 moreHnuanoB. CooTHomeHus Makcsenia.
[Tonmubril (3meKTpoXUMUYECKHii) moTeHnuan. CBS3b MEXKIY XapaKTepUCTHUYECKOW (YHKIUEH
U TEpMOJIMHAMUYECKMMH MOTEHLUaTaMU. 3aBUCUMOCTh dHepruu ['ub0ca npu: a) usmenenuu 1’
U p; 0) M30TEPMHUUECKOM paCIIMPEHUH M CXKATUHU; B) XUMHUYECKoW peakuuu. CTaHIapTHbIE
MIPUBE/ICHHBIE TOTEHIIUAIBL.

Ipunoxenus XMuMHU4ECKONH TEPMOIMHAMHUKHU

Tepmoounamuka pacmeopos

[Tapamerp onHopoanoctH. Teopema Oitnepa. IlapunanbHble MOJIBHBIE BEIMYUHBI U ypaBHEHUS
Makcgemna. YpaBHenue ['n66ca-/lrorema. OTHOCUTENbHBIE MapIalIbHbIE MOJbHAs BEIMYMHA
U MHTErpajibHOE€ CBOMCTBO. ToueuHas, JuHeWHas U Iwiockas (a3l CuMMeTpUYHas
U aCCUMETPUYHAsl CUCTEMbI OTcueTa cBOMCTB. DyHKuMs cMenieHus. M30Tepmbl naBieHus mapa
IPU TOJOXKUTEJIBHBIX M 3HAKONEPEMEHHBIX OTKJIOHEHHUSX OT 3akoHa Paynsa. M3meHeHue
MOJIBHBIX T/ QYHKIMI MIpH 00pa3oBaHUU OMHAPHOTO MJI€ATBHOIO pacTBOpa. MonbHast SHEPTUs
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['n60ca HenmeanpbHOTO OMHAPHOTO PacTBOpA. YPOBEHb OTCUeTa CBOMCTB pacTBopa. [lapamerp
crabunbHoCcTU. M30bITOUHAs sHeprust [ m66ca. PerynsapHsle, KBa3uperyisipHble, CyOperysipHbIe
U aTepMalibHble pacTBOpbl. MeTon JlapkeHa npu pacyeTe akTUBHOCTHA BTOPOTO KOMIIOHEHTA.
Ilpasuno ¢paz u pagnosecusn 6 00HOKOMNOHEHMHBIX CUCHEMAX
@opMylbHBIE MATPULIBI MHOTOKOMIIOHEHTHBIX CHCTEM. JIBYXCTOPOHHMII M TIpaHUYHbBIN
KCTpeMyMbl ['mb0ca mpu pacuere paBHOBECHH. ['OMOTeHHBIE M TETEPOTCHHBIC CHCTEMBI.
Huarpammbl  coctosiHuii. OpHOKOMIOHEHTHBIE 4-x(da3Hbie cucTeMbl. Pacuer (a3oBbIX
paBHOBEeCHI M3 OOINEr0 M YaCTHBIX YCIIOBUH. YCTOWYMBBIE W MeTacTaOWibHBIC (a3oBbIC
auarpammbl.  YciaoBus paBHOBecuss B AuddepeHunansHoit ¢dopme. Da3oBble paBHOBECHUS
BTOPOIO poJa.
Daszosvie pasnosecus 6 08YXKOMNOHEHMHBIX CUCHEMAX
AnropuT™M pacdera OMHAPHBIX AMAarpaMM COCTOSIHUS. YpPaBHEHHE MaTepHajJbHOro OanaHca.
Tepmonunamuueckue wMozaenu ¢das3. O0oOmeHHoe ypaBHeHHEe Ban-nep-Baanbca. 3akoHbl
KonoBanosa. YpaBuenus [linanka-Ban Jlaapa u Llpenepa.
Xumuueckoe pagnogecue
3aBucuMoCTh 3Hepruu [ mbOca cucTeMsl OT XUMHUECKOW TiepeMeHHOi. M30Tepma u cTanmapTHas
sHeprusi [mb0Oca XumMuyeckod peakuuu. 3aKOH JEHCTBYIOIIMX Macc. buoxumuueckue
CTaHJapTHBIE cocTosiHU. M300apa n m30X0opa XMMHUYECKON peakiuu. 3aBUCUMOCTD JoTapudma
KOHCTaHThl PAaBHOBECHSI OT TE€MIIEpaTypbl. 3aBUCUMOCTh KOHCTAHTbl PAaBHOBECUS OT JABJICHUS,
IIPUCYTCTBUS KaTaJIU3aToOpa U OT MPUPOABI PACTBOPUTEISL.
Crarucruyeckass TepMOAUHAMMKA
Ancamonu
Knaccuueckast  cratuctuyeckas  TepMoAuMHamMuka. ['aMunbToHMH  cuctembl.  DazoBoe
IPOCTPaHCTBO U (hazoBast Tpaekropus. Sueliku bonpivana. OyHKIMS pacrpeneneHusl.
Cymma no cocmosanuam u cmamucmuydeckuit unmezpan. Pacuem mepmoounamuueckux
C60IICME UOEAIbHBIX U PEAIbHBIX 24306
OcHoBHOM mocTynar. YpaBHeHHe U Teopema JlnyBwiiss. MUKpOKaHOHMYECKHUN aHCaMOJIb.
Henbra-pynknus Jupaka. Kanonmdeckuit ancamOib. Pacripenenenne MaxkcBenna. bonbiioi
KaHOHHWYecKHi aHcam0ib. KBaHTOBast craTucTHUecKas TepMOAMHAMHUKA. MaTpuia IIOTHOCTH.
CymmupoBaHue 10 KBaHTOBOMEXaHMYecKoMy Oaszucy. YpaBHeHue ¢oH Heiimana.
Pacnipenenenue, ¢opmyna u mnocrosHHas bonbiivana. OcrtatouHast sHTponus. Jlorapupm
¢dazoBoro obOwvema. IlmoTHOCTH 3HepreTUdeckux coctosHuil. Da3oBbIii uHTErpan. bombimas
cratucThueckas cymma. CBoilcTBa pa3nM4HBIX BHJIOB BHYTpEHHEH sHepruu. D¢ ¢eKkTUBHbIC
BpaliatenbHass W KosebaTenbHas ~— Temmeparyphl.  KoHQUIrypallMOHHBIH  MHTErpall.
MesxmoneKyssipHble MOTEHIMAIbl M COOTBETCTBYIOIME UM (pyHKIIMKM Maiiepa. @opmyna 3akypa-
Terpone. Teopema o pacnpefeneHMH TO CTENEHsAM CBOOOABL. 3aKOH COOTBETCTBEHHBIX
coctossHui. TeopeTnyeckoe 000CHOBaHNE BUPUAIBHOTO PA3JIOKEHHS.
HepaBHoBecHasi TepMOIMHAMHKA
Jluneiinaa nepagnoeecnas mepmoouHamuKa
Cootnomienne  ne  [onpme.  IlpomsBoactBo  sHTponuu.  DyHKIUS  JUCCHMALMH.
deHoMeHoIOTHYeCKHEe KOX(PGUIMEHTHl U COOTHOIIeHUs B3auMHocTH OHcarepa. Teopema
I'mancnopda-Ilpuroxuna. Jlorucruueckoe oToOpakeHue.
Cunbno HepagHogecHblE cUCmEeMbl
Camooprannsanys. BinsiHue yrpapisomero napaMeTpa Ha CTallMOHAPHOE COCTOSTHUE CHCTEMBI.
Y CTOMYMBOCTD CTAalIMOHAPHBIX COCTOSIHUNA. Mozens OproccersTopa s KojiebaTelbHON peakiuu
benoycoBa-Kabotunckoro. CxemMa peakmuu € CaMOKATaJIW30M IS OOBSICHEHUS XUPATbHOU
ACUMMETPUU aMUHOKHCIIOT U YTJIEBOJOB.
4. Komnerenunu, (popMmupyembie B pe3yJibTaTe 0CBOCHUS AU CHUIIMHBI:
. BJIaJICHUE CUCTEeMOH (pyHIaMeHTambHbIX XumMudeckux noustuii (ITK-3);
. BJIa/ICHNE HAaBbIKAMU MPEACTABIECHUS MOJy4YEHHBIX PE3Yy/IbTaTOB B BUJE KPAaTKUX OTUETOB U
npe3enrarmii (ITK-6).
5. llnanupyemble pe3ybTaThl 00yUeHUsI
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B PE3YIBTATC OCBOCHUA TUCHUIIIMHEBI CTYJACHT HOJIZKEH:

3Hambv:

B3aUMOCBSI3b  (DM3MKO-XUMHUYECKUX  pPE3yJNbTaToOB,  MNPUIOXKEHHMH ©  Qopmyl
¢ pyHIaMEeHTaTbHBIMU 3aKOHAMHU XUMHUYECKONW TEPMOTUHAMUKH;

3aBUCHUMOCTb COOTBETCTBMSI MEXAY JII000M TEPMOAMHAMMUYECKON CHCTEMOM U pealbHbIM
(GU3UKO-XMMUUYECKUM OOBEKTOM OT TeX HpPUOJIMKEHUH, KOTOpble BBIOpAaHbl B pPaMKax
HCIIOJIb3YEMOM MOJEIIH;

B3aUMOCBSI3b BCEX TEPMOJAMHAMUYECKUX NIEPEMEHHBIX, XapAKTEPU3YIOLIUX KOJIMYECTBEHHO
A00yI0  TEepPMOJAMHAMHMYECKYIO CHCTEMY, M HPHUHLUIB MX YCJIOBHOIO JEJICHUS
Ha HE3aBUCHMBIC TMIEPEMEHHbIE W TEepPMOAMHAMHUYECKHe (YHKIUM i1 yaoOcTBa
IIOCTPOCHHUS MaTEMaTUYECKOT0 arrapara;

METOJbl YCTAHOBJICHHE CBA3CH MEXKIY MAKpPOCKOIIMYECKUM M MHKPOCKOIMYECKUM
MOJXO/aMHU OIMCAHHUS CUCTEM, COCTOSIUX K3 OOJBIIOr0 4YMCIAa YacTHIl, OCHOBaHHBIC
Ha TOHATHAX KJIACCHMYECKOW M KBAHTOBOM (A1 CHUCTEM C JUCKPETHBIMH YPOBHSAMH
SHEPruM) CTATUCTUUECKON TEPMOIUHAMUKY;

IIOCTYJIaThl CTATUCTUYECKOM MEXAaHMKH, XapaKTepU3YIOIIME CBS3b MEXAy (QYyHKIMEH
pacripesiesieHUs] PaBHOBECHBIX, €1a00 HEPaBHOBECHBIX M CUJIBHO HEPABHOBECHBIX CHUCTEM
U UX TEPMOJUHAMUYECKHUMH CBOMCTBAMU;

JIMHENHYIO U HEJIMHEWHYIO 3aBUCHUMOCTD CJIOKHOTO JUHAMUYECKOTO ITOBEACHUS TUITMYHBIX
HEPaBHOBECHBIX CUCTEM OT (DIYKTyalUi U HEYCTOWYMBOCTH K Ha4aJIbHBIM YCIOBHSIM;
IIPUHLIMIIBI AHAJIU3a YCTOMYUBOCTH CTALlMOHAPHBIX COCTOSHUI HEJIMHENHBIX CUCTEM.

ymembp:

BBIJICJIATE TEPMOJMHAMMYECKYIO CHUCTEMY B BHJE MaTepUaIbHOI0 OOBEKTa BHELIHEH
Cpelibl, CIOCOOHOrO0 OOMEHMBATHCS C JAPYTUMU TeJaMH SHepruedl U (Win) BELIECTBOM, C
IIOMOILBIO PEATbHO CYLECTBYIOLIEH WM BOOOpakaeMOi TpaHUYHOM MTOBEPXHOCTH;
IPOM3BOUTH BHIOOpP BEIIECTB, COCTABISAIOIIMX TEPMOJMHAMMUYECKYIO CHCTEMY, TaKUM
00pa3oM, 4TOObl ¢ MX MOMOIIbIO MOXKHO OBLIO OMHMCAThH JIFOObIE BO3ZMOXKHBIE M3MEHEHMUSI
B XMMHUYECKOM COCTaBe KaXIOW U3 dYacTel cucTteMbl M UYTOOBI HX KOJMYECTBO
YJIOBJIETBOPSUIO YCJIOBHSM JIEKTPOHEHUTPATIBHOCTH M MaTEPUAJIBHOTO OallaHCa;

BBIJICIIATh TEPMOJMHAMUYECKHE I1apaMEeTpbl CHCTEMBI M DPAHXXHUPOBATh HX B IOPSAKE
CMBICJIOBOM 3HAYUMOCTH;

(bopMynHpOBaTh CYLUIHOCTh PELIAEMON TEPMOAMHAMHYECKOW 3a/1auM, OLICHUBATh CTETEHb
00€CreYeHHOCTH €€ MCXOAHBIMU TEPMOJMHAMUYECKMMH KOHCTAHTaMH, BO3MOXHOCTHU
€e peleHus B TOM WIX HHOM TePMOAMHAMUYECKOM MPHOIMKEHUH;

paccUMTHIBATh CPEIHUE 3HAYEHUSI OCHOBHBIX (PM3MUYECKUX BEIMYHMH B 3aKPBITBIX CUCTEMAaX
IpU TOMOILIM YPaBHEHMM [UIsl KJIACCUYECKOW M KBAaHTOBOW (YHKIUN pacmpeleneHus
KaHOHWYECKOIo aHcaMOJIs;

paccuMThIBaTh TEpMOJUHAMHMYECKHE (YHKIIMM CHCTEMbl M ONpEAENSATh €€ YpaBHEHHE
COCTOSIHMSI, €CJIM U3BECTHBI CYMMBI I10 COCTOSTHUSIM;

AQHAJIM3UPOBATh BECh PENEpPTyap BO3MOKHBIX CLIEHAPUEB IMOBEICHUS CUCTEM, 3aBHUCSIIHX
OT YIPaBJISAIOIINX TapaMETPOB.

e1aoemsp:

nprueMamMM TpPUMEHEHHs TEPMOAMHAMUYECKUX METOAOB Ul aHauu3a (PU3MUECKUX MU
(GU3MKO-XMMHUYECKUX SIBJICHUN B pEaJbHBIX MpoIleccax (XMMUYECKHE peakuuu, (pa3oBble
nepexobl, MPOLECCHl B PACTBOPaX);

OCHOBHBIMHM QJITOPUTMaMH pacyeTa (pa3oBbIX pPaBHOBECHI B COBPEMEHHBIX AJIEKTPOHHBIX
0azax TepMOJUHAMHYECKUX JaHHBIX;

METOJIMKOM CO3/1aHUsl KOMIIBIOTEPHBIX MOIeNIel H300apHBIX TUarpaMM TPOMHBIX CUCTEM;
HaBbIKAMH pacueTa CyMMbl 10 COCTOSHUSM HJA€aJbHBIX U pEalbHbIX TIa30B
U CTaTHUCTUYECKUM PACYETOM TEPMOAMHAMHUUYECKHUX CBOWCTB HICAIBHBIX U PEaIbHBIX
CHUCTEM;
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o METOIOJIOTHEH aHaIM3a MPUYUH BOZHUKHOBEHHUS CAMOOPTaHU3AIlUU B HEJIMHEHHBIX CHIIBHO
HEPAaBHOBECHBIX CHCTEMax B OIPEACIICHHOM JMala30He W3MEHEHMs YIPaBIISIOLINX
apaMeTpoB;

o METOAAMHU  CTPYKTYPHUpPOBaHMS Y4eOHBIX TEKCTOB, CHOCOOCTBYIOLUIUMH IEPEBOILY
NOJYYCHHBIX 3HAHUKA M3 KPAaTKOBPEMEHHOW MaMATH B JOJTOBPEMEHHYIO (pa3paboTka
KOMITbIOTEPHBIX BEPCUI TPAJULIMOHHBIX YU€OHUKOB 10 XMMUYECKOH TEPMOANHAMUKE);

o HaBbIKAMU B3aUMOJICHCTBHS CIELUAIUCTOB DPA3JIMYHOTO MNpO(UIs NpU BBITOJIHEHUH
MEKIUCIUTUTMHAPHBIX MPOEKTOB (COBMECTHOE BBIMOJIHEHUE YYeOHO-MCCIIEA0BATENBCKUX
3aJJaHU{ 110 MOJEIMPOBAHUIO (Da30BBIX AUArPAMM CO CTYAECHTaMH MHCTUTyTa MaTeMaTUKH
u nadopmatuku BI'Y.

6. O0mas TPy10€eMKOCTh AU CHUIJINHBI:

7 3a4eTHBIX equHUIl (252 yaca).

7. @opMa KOHTPOJIAA:

[Tpomexxyrounas arrecrauus: auddepeHurpoBaHHBIN 3a4eT — KypcoBas padora (5 cem.),
9K3aMeH (5 ceMm.).

I1]l. ®Dusnueckas XuMHA: XUMHYECKA KHHETHKA

1. MecTo qucuMIuiuHbl (MOAYJIsl) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Huctumuimaa «®Dusndeckas XUMHS: XUMUYECKas KUHETHKAa» BXOJUT B 0a30BYIO YacTh
6noka b1 «Jlucuunnuasl (MOIyN)» Kak obs3aTenbHas nuciuruiiia b1.5.8.3.

2. llesn oCBOEHHUST TUCHMILIAHBI:

L4 INOHUMAHHUEC CMBICJIa OCHOBHBIX 3aKOHOB M TCOPECTHUYCCKUX MMOJIOKCHUN XMMHYSCKOM
KHMHCTHKU,
o OBJIaJCHUC MCTOAAaMH HCCICAOBAHHA KHHCTHYCCKHUX SaKOHOMepHOCTCﬁ XUMHNYCCKUX

MPOIIECCOB, 3HAHUEM 00JIACTU MPUMEHEHHS 3aKOHOB XUMHUECKOM KHHETUKH TIPHU PELICHUN
KOHKPETHBIX 3a/a4.
3. Kparkoe coaep:kanue JUCHUTIIAHBI
DopMajibHAA KHHETHKA MPOCTBIX PeaKuuu
OcHogHble NOHAMUA XUMUYECKOT KUHEMUKU
XUMUUYecKass KHUHETHKAa — Hayka O CKOPOCTSX M MEXaHMW3Max XUMHUUYECKUX pPEakIui.
HecooTBeTcTBHE MEXaHM3MOB pEakIMi M HMX CTEXMOMETPUYECKHX YpaBHEHHH. MexaHusm
paznoxenuss N2O, N2Os, cunreza HBr m HI. OcHoBHblE MOHSATHS XMMHUYECKOW KHUHETHUKHU.
Ornpenenenne CKOpocTH peakuuu. KuHeTHdeckuid 3aKoH ACHCTBUA Macc M 00JacTh €ro
npumeHuMocTu. [lopsaok peakuuu. Kunetmueckue kpuBble. Peaknuu nepeMeHHOro mopsijika
W W3MEHEHHE TIOpsiIKa B XOJ€ pEaklMd Ha TMpuMepe peakiuu obOpasoBanus HBr.
MonekynsapHOCTb dNIeMeHTapHbIX peakiuil. [Ipsmas u oOpaTHas 3a1a4i XUMUYECKON KUHETHKU.
3aBUCUMOCTh KOHCTAaHThI CKOPOCTH XHWMHUYECKOW PpEaKIMU OT TEeMIepaTyphl. YpaBHEHUE
Appenunyca. OnbITHasE SHEPTUs AKTUBALIUH.
Kunemuueckue ypasnenusn peaxkyuil npoCmuvlX Munoé 6 3amMKHymuix cucmemax. Memoowt
onpeodenenusn nopA0Ka peaKyuu u KOHCManmsl CKOpoCmu
HeobOpatumpie peakiiuu HyJIEBOTO, MEPBOTO W BTOPOro MOpsakoB. HeoOpaTtumele peakiuu
nopsiaka N. OnpeneneHue KOHCTAHT CKOPOCTH M3 OIBITHBIX JAHHBIX. METOJbl OmpeneieHus
MopsiiIka peakuud W BHUJIa KMHETUYECKOTO ypaBHEHHMs. Bpems monynpeBpamieHuss U cpeaHee
BpEMsI )KU3HHU.
Kunemuka xumuueckux peakyuii, npOmMeKaruux ¢ nomoke
Peakuuu B motoke. PeakTopsl H1€adbHOTO BHITECHEHUS U UACAIBHOTO cMelleHus. OnpeneneHue
KMHETUYECKUX MOCTOSHHBIX ISl PA3JIMYHBIX PEAKIUI MEPBOTO MOPSIKA B PEAKTOPE UACATHLHOIO
CMEILICHUS.
Kunernka cii0HbIX peakiuii
Oopamumbsie, napannenvhole, NOC1E008amenbHble PEAKYUU
Cnoxsble peakiuu. [IpyHIKAN HE3aBUCUMOCTH MPOTEKAHUS AJIEMEHTAPHBIX CTagud. MeToasl
COCTaBIIEHUS] KHHETHUUYECKUX ypaBHeHUH. OOpaTuMble peakiuu nepBoro nopsiaka. Onpenenenue
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JJIEMEHTapHBIX KOHCTAaHT M3 ONBITHBIX AaHHbIX. [lapamtensHble peaknuu. IlocienosarenbHbie
peakIMy Ha MpUMepe ABYX HEOOPATUMBIX PEaKIIHii IEPBOTO MOPSIKA.

Ipuobnusicennvie memoowvl. Pacuema Kunemuxku cioxcHvlx peakuyui

Kunernueckuii aHanM3 MpOLECCOB, MNPOTEKAOIIUX Yepe3 o00pa3oBaHHE MPOMEKYTOUHBIX
npoaykToB. IlpuHnun kBasuctaumoHapHocTH boaeHmTeliHa M 00JacTh €ro MPUMEHMMOCTH.
KBasupaBHoBecue. YpaBHeHre Muxasnuca-MeHT3H.

Ilennwvie peakyuu

[lenHble peakuuu. DJIEMEHTApPHBIE IPOLIECCHI BO3HUKHOBEHHUS, IMPOJOJKEHMSI, Pa3BETBIICHUS
u oOpeiBa nened. JnuHa nenu. PaziauuHble MeTOIbl pacdyeTa CKOPOCTH HEpPa3BETBIEHHBIX
LenHbIX peakuuid. IIprMeHeHne MeToJa CTAllMOHAPHOCTH ISl COCTaBJICHMSI KUHETHMUYECKHUX
YpaBHEHMI HEpa3BETBJICHHBIX LIETTHBIX peakiUil Ha MpuMepe TeMHOBOro oopazoBanust HBr.
Pa3sBerBneHHble LenHbIE peakiud. KuHeTndeckne OCOOEHHOCTH pa3BETBICHHBIX LEMHBIX
peakuuii. [IpenenpHble sBIEHUS B Pa3BETBICHHBIX LEMHBIX PEaKUUAX Ha IPHUMEpPE peakLuu
okucieHus Bojopoaa. IlomyoctpoB BocmnameHenus. llepuon uHIYKIUM. 3aBUCHMOCTD
CKOPOCTHM PEaKLMM Ha HWKHEM IIpelielie BOCIUIAMEHEHMs OT JUaMeTpa cocyAa U IPUPOJIBI €To
noBepxHocTu. [IpumMeHeHHe MeToJa KBa3MCTAMOHAPHBIX KOHLEHTPALMKA JJIs OINUCAHUS
IIPEJIEIbHBIX SBJICHUN B OKPECTHOCTAX IIEPBOIO U BTOPOTO MPENEIOB BOCIUIAMEHEHUS.

Teopuu XUMHYECKON KMHETUKH

Ilosepxnocmv nomenyuanvHoOU IHepeUU 014  CUCHIEMbL  AMOMOE,  YYACMEYIOUUX
6 2J1EMEHMAPHOM AKme XUMUUECKOU peaKyuu

[ToBepxHOCTh  NOTEHUMANbHOM  BHepruu.  IIOBEpXHOCTP  NMOTEHLMAIBHOM  JHEPruu
JUISl B3aMMOJIEUCTBUS Tpex aToMoB Bonopoaa. IIyre peakuu. [lepexonnoe cocrosnue. [lonarue
0 COBPEMEHHBIX METO/IaX pacyeTa NOBEPXHOCTU IIOTEHIIMAIIBHON SHEPTUH.

OcHo6Hble NON10JICeHUA MeopUU AKMUBUPOBAHHO20 KOMNJIEKCA

Meton nepexoaHOro cocTosiHUSA (aKTUBUPOBAHHOTO KoMiliekca). CBONCTBA aKTMBHUPOBAHHOI'O
koMmIuiekca. CTaTUCTMUECKUH pacdyeT KOHCTAaHThl CKOpOCTU. OCHOBHBIE JOMYIIEHUS TEOPUU
aKTUBUPOBAaHHOIO KOMIUIEKCa M 0O0JIaCTh  €ro  IPUMEHHMMOCTH. TpaHCMHUCCHOHHBIN
koa¢p¢umeHt. TepmoauHAMUYECKHI acleKT TEOPUH aKTUBUPOBAHHOTO KOMIUIEKCA. DHTPOMUS
akTuBanuu. COOTHOIIEHUS MEX]y ONIBITHOM U HCTUHHOW YHEPrUEil aKTUBALIUH.

OcHo6Hble NON0JICCHUA MeoPUU AKMUBHBIX COYOapPEHUTL

Teopuss coynmapeHuil B XuMuueckol kuHeTuke. Ee mnpubmmkeHHas u Oojee cTporas
dbopmynupoBka. @opmyna Tpayrua-JIsronca. CTepuyecKuii MHOKHUTEIb.

Ilpumenenue meopuit xumuueckoii KUHemMUKu 013 paciema KOHCMAaHm cKOpocmu
MonoMoueKymsipHble  peakiuuu. Teopusi aKTHBUPOBAHHOIO KOMILUIEKCa B IPUMEHEHUU
K MOHOMOJIEKYJIIpHBIM peakiusiM. OO0nacTh NPUMEHUMOCTH IOJYYEHHBIX COOTHOIICHHH.
Teopust coynapeHuii B IPUMEHEHHH K MOHOMOJIEKYJSIpHBIM peakiusm. Cxema JIuHnemaHna
U €€ COIIOCTABJIEHUE C ONbITHBIMU JaHHBIMU. lIpuumHbBl HeTOuHOCTH cxeMbl JInHAemaHa.
ITonpaBku I'mnmensByna n Kaccens. Ilonstne o teopun PPKM. bumMonekyinspHbeie peaknuu.
Teopuss aKTHBUPOBAHHOTO KOMIUIEKCA B MPHUMEHEHHMM K OHMMOJIEKYJSPHBIM peaklusM
paznuyHOro tuma. Teopus coynapeHHil B NPUMEHEHUU K OMMOJEKYJISPHBIM PpPEaKIIMSIM.
ConocraBieHue pe3yabTaTOB TEOPUU COYJApPEHUH M TEOPUM AKTHBUPOBAHHOIO KOMILIEKCA.
OneHka CTEpPUYECKOTO MHOMKHUTENS TEOpPUM aKTHUBHBIX COydapeHui. TpHUMONEKyJspHbIE
peakuuu. [IpuMeHeHne Teopun aKTUBUPOBAHHOTO KOMILIEKCA JUIsl ONMMCAHUs TPUMOJIEKYIIIPHBIX
peakiuil ¢ yyacTHeM OKHCH a30Ta. Teopusl coyqapeHui B MPUMEHEHUH K TPUMOJEKYJISPHBIM
peakuusaM. CorocTaBieHHe pe3ysIbTaTOB 00EHX TEOPUH.

Peakuum B KOH/IEHCHPOBAHHBIX CpeAax

Peakuuu B pactBopax. "Knerounsli s¢pdexr". YpaBuenue bpencrena-boeppyma. YpaBHeHue
CMOITyX0BCKOTO.

DoTOXHUMHYECKHE PeaKIu

DOTOXUMUYECKUE peakuu. DJIeMeHTapHble Qoroxumuyeckue mpouecchl. [Ipunnun dpanka-
KongoHna. ®OTOXMMHYECKHE AKTUBHBIE YaCTHULIBI. DKCHUMEPBI, DKCUIUIEKCBI M HUX CBOWCTBA.
W3meHenne QU3MYECKMX M XUMUYECKUX CBOMCTB MOJIEKYJN MPHU 3JIEKTPOHHOM BO30YXKIECHUU.
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KBanTOBBIN BBIXOA. 3aKOH (POTOXMMHUYECKON IKBHBAICHTHOCTH DWHINTEHHA. 3akoH JlamOepra-
Bepa. Ompenenenne KWHETHYECKHX TIOCTOSHHBIX (POTOXMMHUYECKUX PEAKIUH METOA0M
cTanroHapHbIX KoHIleHTpanuid. Cxema [lltepna-®onmepa.
Karaau3
Cywinocmos kamanu3sa. I'omozennwtit kKamanus
Omnpenenenne karanusa. OOmye NMpUHIUNBI Katanu3a. Pons katanmsa B xumun. OCHOBHBIC
MPOMBIIUICHHBIE ~KaTaJIUTHYeCKue Imporecchl. [IpuMepbl MeXaHU3MOB  KaTaJUTUYECKUX
IIPOLIECCOB.
['omorennsiit katanu3. KucnorHo-ocHoBHoi karanu3. Knaccudukanus peaxkiuii KHUCIOTHO-
OCHOBHOTO THNa. KWHETHKAa W MEXaHHW3M pPEaKIUi CHemupUIecKoro KHCIOTHOTO KaTallu3a.
TBepabple KUCIOTHI Kak Karainu3aTopbl. KuHeTHka M MeXaHW3M peakluid 0OIIero KHCIOTHOTO
Karanu3a. YpaBHeHHEe bpeHcTena U ero UCmojab30BaHNE B KUHETUKE KaTaJTUTUUYECKUX PEAKIUH.
Crnernuduyeckuii 1 001U OCHOBHOM KaTaIu3.
I'emepozennviit kKamanu3s
I'eTeporennsiii katanus. OnpeneneHue CKOPOCTH TE€TEPOreHHONW KATAIUTHUYECKOW pPEaKIMH.
Paznmunbie peXUMBI POTEKaHUS Peakiuii (KHHETUYCCKas M BHEIIHSSI KHHETHYeCKash 00JIacTH;
o0nacTh BHEIIHEW M BHyTpeHHEH aud¢y3un). MexaHu3Mbl T'€TepOreHHBIX KaTaTUTHUYECKUX
peakuui. Kuneruka JIhnrmropa-XuHmiensByna Uil peakiMu Ha OJHOPOJHOM IOBEPXHOCTH
KaTajiu3aTopa.

4. Komnerenuuu, popmupyemblie B pe3yabTaTe 0CBOCHH S JUCHUNIMHBI:

. CIOCOOHOCTh HCII0JIH30BaTh MOJTyYCHHBIC 3HaHUST  TEOPETHUYECKHUX OCHOB
byHIaMEHTATBHBIX Pa3eI0B XUMHHU TIPH PeLIeHHH mpodeccuoHanbHbix 3amad (OITK-1);

o BJIaJICHUE CUCTEMOH (pyHIaMeHTaIbHbIX XuMudeckux noustuii (ITK-3);

. CIIOCOOHOCTh TMPUMEHSTh OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHBI M 3aKOHOMEPHOCTHU

Pa3BHUTHUS XMMUYECKOW HAYKH [IPU aHAIN3E MOy4eHHBIX pe3ynbtatoB (ITK-4).
5. llnanupyemblie pe3yJbTaThl 00yUYeHUs
B pe3ynbraTe 0CBOSHUS IUCHUIUIMHBI CTYACHT H0JIKEH:

3Hamy:

. OCHOBBI COBPEMEHHBIX TEOpUH B 00JIACTU XUMHUYECKOW KHUHETHKU U  CIIOCOOBI
UX TMIPUMEHEHUS JJIs PElIeHHs] TCOPETUUYECKUX M MPAKTUYECKHX 3a7a4 B JIOOBIX 00IACTIX
XHUMHH;

ymemup:

. CaMOCTOATENIBHO CTaBUTh 33J1a4y KHUHETUYECKOI'0 UCCIIEIOBAHUS B XUMUYECKUX CUCTEMAX,

BHIOMPAaTh ONTUMaJbHBIE TYTH ¥ METOIBI pEIIeHHWs TMOAOOHBIX 3amad  Kak
HKCIEPUMEHTANBHBIX, TAK U TEOPETHUECKUX;

o 00CYX/1aTh pe3yJIbTaThl KHHETUYECKUX HCCIEIOBAaHNUN, OPUEHTHPOBATHCS B COBPEMEHHON
JUTEpaType IO XHWMHUYECKOM KHHETHKE, BECTH HAYYHYIO JAHUCKYCCHIO II0 BOIPOCAM
XUMHUYECKON KUHETUKH;

enademp:

o OCHOBHBIMHM 3aKOHAMH XHUMHYECKOW KHHETHKH, OCHOBAMH KaTajln3a, MeETOJOJIOTHEH
CTaHJAPTHBIX KHUHETUYECKUX M3MEPEHMH U pPacuyeTOB KHUHETHYECKHX XapaKTePHCTUK
XUMHYECKHX TPOIIECCOB.

6. O01mast TpPy10eMKOCTh JUCHUIJIMHBI:

8 3aueTHbIX equHUI] (288 4acos).

7. ®opMa KOHTPOJIA:

[TpomexyTouHas aTrectauus: nuddepeHMpoBaHHBINA 3aueT — KypcoBas pabota (6 cem.),
sKk3aMeH (6 ceM.).

BbicokomosiekyasipHbIe cOeJUHEHHS

1. MecTo tucuMnInHbI (MOAYJIsA) B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMBbl
Hucnunnuna «BpICOKOMONEKYIISIPHBIE COSIUHEHHUS» BXOIUT B 0a30BYI0 4acTh Oioka bl
«ducrummnel (Moxynn)» Kak obs3atensHas aucuumiuHa b1.6.9.
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2. leid 0CBOEHHUSA JUCUUILIMHBI:
o 3HAKOMCTBO CTYJEHTOB C OCHOBAaMH HayKd O TMOJMMEpax U €€ BaKHEUIIUMHU

MPAKTUYECKUMHU MTPUIIOKEHUSAMH.

3. Kparkoe coaep:kanue THCHUTIIAHBI
BBeenne B XUuMHIO BBICOKOMOJIEKYJISIPHBIX COeINHEHUH
Hcropus pa3BUTUSI HAYYHBIX MPEICTABICHUH 0 Makpomojekyie. OTKphITHS B 00JIaCTH CHHTE3a
BMC B XIX Beke. Bkiiag poCCUICKHX YUYEHBIX B Pa3BUTHE XUMHUU MMOJTUMEPOB.
Ocnognvie nonamusn. Monekynapuaa macca. Monekynapuo-maccogoe pacnpeoeienue
Mounomep, nonumep, onuromep. MakpomolieKyna, MoJIUMepHas IeMb, MOBTOPSIONIEECS 3BEHO
Leny, cTeneHb noauMmepusanuu. CBsi3b MEXAY MOJEKYJISpHBIMU MaccaMd MOHOMEpa H
nojuMepa, creuu@uKa TOHATUS «MOJIEKYJsIpHAas Macca I[OJIMMEepay NPUMEHUTENIbHO K
NOJMMEpPHBIM BemecTBaM. HomeHknatypa monumepoB. Buisl kimaccudukanuym MOIMMEPOB.
MonekynspHasi Macca IMOJIMMEpPOB Kak CpeIHsAS KOJMYECTBEHHAs XapaKTePUCTHKA MacChl
MOJIEKYJ nonuMepoB. CpeHeuncIeHHasl, CPETHEMACCOBasi U CPEAHEBSI3KOCTHAS MOJIEKYJIsIpHas
Macca. MeToabl ONpeneNeHus MOJEKYISpHBIX Macc. [ uapoauHaMHuYecKue CBOMCTBA
MAaKpOMOJIEKYJI B pacTBOpax. YpaBHeHUe HbroTOHA. BA3KOCTh HUBKOMONEKYISPHBIX KUIAKOCTEM,
BA3KOCTh PAaCTBOPOB IMOJMMEPOB. METOAbl M3MEpPEHUsI BSI3KOCTH PAacTBOPOB. OTHOCHTENbHAS,
IPUBEIECHHAs M XapaKTepUCTHYECKas BA3KOCTb. CBs3b XapaKTEPUCTUYECKOW BA3KOCTH C
MOJIEKYJIIDHOM Maccod mnonumepa. YpaBHeHune Mapka-XayBuHka-Kyna. Buckosumerpus kak
METOJl OMpEeNieHUs CPEIHEBSI3KOCTHOW MOJIEKYISIPHOH MAacChl MOJMMEpa. 3aBHUCUMOCTD
XapaKTepUCTUUECKON BA3KOCTU OT MPUPOJIbI pacTBopuTels, Temneparypsl. Koncranta Xarruaca
KaKk Mepa OILIGHKH «KauecTBa» pacTBopuTesa. MOoIeKylIspHO-MacCOBOE paclpe/esieHue,
UHTErpaibHble U aAuddepeHnnanpapie KpUBbIe pacrpeneneHus. Meroabl (pakiIrnOHUPOBAHUS
MOJIMMEPOB. MeTo/Abl OMpeleNeHus] MOJIEKYJISIPHO-MAcCOBOTO PACHpPECICHUsS TOJIUMEPOB.
OCHOBBI MeTOJ]a TeNbIIPOHUKaIoNIel xpoMatorpaduu. TypOuIuMeTpruuecKoe THTPOBAHUE Kak
JKCIIPECC-METO/I OTPEIENIEHUs] MOJIEKYJIIPHO-MAaCCOBOTO PaCHpe/ICIICHNUS.
Pacmeopbt 6b1cOKOMONEKYNAPHBIX COCOUHEHUTL
OcCOOeHHOCTH pacTBOPEHHUs] BELIECTB C BBICOKOHW MoOJIeKyNIsapHOH Maccoi. Ilpurorosnenue
pactBopoB monuMepoB. OmpeneneHue KOHIEHTPAIMM pPacTBOPOB MOIUMEPOB. CrocoOsl
NpPEeCTaBICHNUs KOHLEHTpAMM MOIUMEpoB. IIpH3HAKM MCTUHHBIX M KOJUIOMAHBIX PacTBOPOB
MOJIMMEPOB, YCIOBUS UX oOpa3oBaHusl. OTKIOHEHHS OT UJICAIbHOCTH B pacTBOpax MOJUMEPOB U
UX T[puYuHBL.  TepMOOMHAMUYECKME KpUTEPUH  PACTBOPHUMOCTH U JIOKAa3aTeIbCTBO
TEPMOJMHAMHYECKON PaBHOBECHOCTH PAacTBOPOB MOJIMMEpOB. TepMoIuMHaAMUKa pacTBOPEHUS
HOJMMEPOB € PA3IUYHOM T'MOKOCTBIO LIEMU. DHTANbINs PACTBOPEHMS. BiMsHHE pa3TUYHBIX
(GakTOpoB Ha 3HAK W BEIMYMHY OSHTAJIBIUU pPACTBOpPEHUs. VI3MEHEHHe SHTPONUU IpH
pPacTBOPEHUH 3J1aCTOMEPOB, CTEKJIO00pasHBIX M KPHUCTAIMYECKUX MOJUMepoB. BrusHue
TEMIEpAaTypbl Ha pacTBOPUMOCTb MOJMMepoB. Da3oBble aUMAarpaMMbl CHCTEM IMOJUMEpP —
pacTBOpUTENb i1 aMOPGHBIX M KPUCTAJUIMYECKUX MOJIMMEPOB, UX Clelu(pUKa B CPABHEHUH C
quarpaMMaMHi  HU3KOMOJIEKYJISIpHBIX BemiecTB. CrocoObl monmydeHust (ha30BbIX JHarpaMM.
BaussHue Ha  pacTBOPUMOCTh  XHMHYECKOM NpPUPOABI IMOJUMEpPa U PacTBOPUTEIIS.
TepMoaMHAMUYECKOE  «KA4E€CTBO» PACTBOPHUTENS M METOJAbl €ro OleHKUu. BiusgHue
MOJIEKYJISIPHOM Macchl TOJMMEpa, CTENeHM KPUCTAUIMYHOCTH M HAJIWYMS TMONEepPEYHBIX
XUMHYECKHX CBSI3€d Ha €ro pacTBOPUMOCTh. OrpaHHYEeHHOE M HEOTrpaHHMYEeHHOE HaOyXxaHHe.
PaBHOBecHast creneHb HaO0yxaHuss M MeETOAbl ee ompeaenaeHus. OCMOTHYECKOE JaBICHHE
pacTBOPOB TOJUMEPOB, €ro 3aBUCHMOCTh OT MPUPOJIbI PACTBOPUTENS U KOHIIEHTPAIUH.
[Ipumenenue 3axkona Baut Todda. Btopoit Bupuanbhbiii koddduuuent. Da3oBble u
buznyeckue cOoCTOSHUS MONUMEpoB. Paznnune moHATHH «(]as3a» U «arperaTHOE COCTOSHUEY.
AMopdHBIE U KpUCTAJUIMYECKHE MOJMMEpPHl. BiusHHE CTpoeHMs Lenu M crocoda CHHTE3a
MOJIMMEPOB Ha UX CIMOCOOHOCTh K 00pa3oBaHWI0 aMOPQHBIX WM KPUCTANIUMYECKUX CTPYKTYP.
Tpu Qusnueckux (perakCalOHHBIX) COCTOSHHUS aMOpPQHBIX MNOJMMEPOB. TemmepaTypbl
nepexonoB:  Temmneparypa  crekimoBanuss  (Tc) wu  rtemmeparypa  Tekydectn  (Tx).
TepMomexaHNYECKUE KPUBBIE.
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Cmpykmypa nonumepos. /legpopmayuonnsle c6oiicmea noJaumepos 6 pasiuidHbvix Qazoevix u
Qusuueckux cocmoanuax

YPOBHU CTPYKTYpHOI OpraHM3alyy MOJTUMEPOB: XUMHUECKOE CTPOCHHE LIENH, KOH(DUTYpaus u
KOH(poOpMaLus LeNnu, HagMOJEKYJsipHass CTpYKTypa. Tumbl KOH(QUI'YpalMOHHOW H30MEpHU
nonuMepHbIxX neneil. Konpopmanun makpomonexyn. [ mOkocts nenu noimuMepoB. Mojenu nenu
Makpomosekyid. [‘ayccoBbl kiIyOkM MakpoMoJieKyd. ArperatHble U (a3oBble COCTOSHUS
BeIIecTB. AMOp(HBIE, KPUCTAITMYECKUE, KPUCTAIUIU3YIOIINECS TTOIMMEphl. BiusiHue cTpoeHus
[OJIMMEpa Ha €ro CoCOOHOCTh HaXOAUTHCSA B Pa3IMUHBIX (Pa30BBIX U arperaTHbIX COCTOSHUSIX.
HanmonekynspHas cTpykTypa aMOp(HBIX MoJuMepoB. JJoMeHbl. MeToIpl 3KCTIepUMEHTAIEHOTO
UCCIICIOBaHMsI CTPYKTYphI MoJMMepoB. Pentrenorpadus, 35ekTpoHo- U HelTpoHorpadus, ux
BO3MO>KHOCTH JIJIs1 U3YUEHUS CTPYKTYPbI NOIUMEPOB. OpUEHTUPOBAHHOE COCTOSIHUE IIOJUMEPOB.
CrtpyKTypa BOJIOKOH U IUICHOK IIOJMMEPOB, IIOHATUE O TEKCTYPE.

CuHTe3 M XUMHYeCKHe NPeBpalleHus] BbICOKOMOJIEKYJISAPHBIX COeIMHEeHM I
Ilonumepusayus u cononumepuzayus

[Tonmumepusanus, OCHOBHbIE XapaKTEPUCTUKHU peakuuu. CTpoeHHE MOHOMEPOB, CIOCOOHBIX K
noauMepu3anuy. BnusHue (akTopoB, yaydyIIAOUMX MWK YMEHbLIAIOIIUX PEAKIMOHHYIO
CrocoOHOCT, MOHOMEPOB. TepMonnHaMuka nonuMmepusanuu. [lonmumepusanysi HEHACHIILIEHHBIX
COCIMHEHUH, HANpsHKEHHBIX LUKIOB M MHOTOWICHHBIX LUKJIOB C rerepoaromamu. Poib
SHTAJBIIMM W DHTPOIMHU IIpOLlecCa B OCYILIECTBICHMM DPEAKUMH IMOJUMEpU3aluu. BriusHue
TEMIIEPATYPbl Ha BO3MOXHOCTb OCYILECTBJICHMS IOJUMEPHU3ALUM DPANIMUHBIX 110 IMPUPOIE
MOHOMeEpOB. IIpenenbHble TeMmIepaTypbl NMPOBEICHUS PEAKUMHU JUII MOHOMEpPOB PA3IUYHOU
npupozsl. llenHas u cryneHvaras mojmmepusalusi, UX OCHOBHbIE 0COOCHHOCTU. PajukanbHas
noJMMepH3anus, CcTaadu pasButug mnpouecca. CrnocoObl HHUIMUPOBAHUS  CBOOOJHO-
panukanbHOM  moiauMepusauuu. KuHeTnka — CBOOOJHO-paJUKaIbHOM — MHULUUPOBAHHOM
noyiMMepu3anuu. BidsHME KOHLIEHTpaluuyM HMHUIMATOpAa HA CTENEHb  IOJIMMEPH3ALUU
oOpasyrouierocs pu peakuuu nonuMepa. OCoOOeHHOCTH pocTa LeNH, IPOLECChl, OCTOKHSIIOIINE
pocCT JIMHEWHOU nenu noauMepa. [lepenaya nenu Ha Ipyryro pacTyllyro LENb U paCTBOPUTEIb.
IlonsaTne o peakuuu TenoMepusanuu. HEBO3MOXKHOCTL IOMYy4EHUs CTEPEOPErYIAPHBIX
MOJIMMEPOB NPU paMKaIbHON monuMepuszany. O0pa3oBaHue ENel Mo TUIY «T0JI0Ba-XBOCT» U
«TOJIOBA-TOJIOBA», «XBOCT K XBOCTY». ATaKTHYECKOE CTPOEHHE TPOJYKTOB CBOOOJHO-
paIuKaIBHOM MOJMMEpHU3alMK. BiusHue nmpumecey, NpepsiBaTesied LEenu Ha MOJEKYJISPHYIO
Maccy nojuMepa. BapuaHTbl oOpbIBa IienmM IMpH CBOOOJHO-PAIUKAIBHOW IOJMMEpPU3AIIUH.
VYpaBHeHue coctaBa conoyimMmepa (ypaBHeHrue Maito). KoHCTaHTBI comoaumepu3anuu 1 X poiib
B 00pa30BaHMU CTAaTUCTHUYECKUX CONOJIMMEPOB pa3IMYHOro cocraBa. MoHHas moiaumepusanus,
€e BHUJBl B 3aBUCUMOCTM OT HPHUPOABI MOHOMEpAa M THUIA IPUMEHSIEMOr0 KaTaJIM3aTopa.
Karnonnass nonmumepuszanus. Katanmszatopsl M cokaTaan3atopbl. AHMOHHAs IMOJIMMEPHU3ALUS.
OcHoBHble cTaguu mnpouecca. IloHstue o ““KUBBIX HensxX”’, UX pOJb B CO3/JaHUU HOBBIX
MIOJIMMEPOB. AHNOHHO-KOOpAVHALIMOHHAS MOJINMEPU3ALUSL. Tumnst MIPUMEHSIEMBIX
karanu3aTopoB. CHHTE3 CTepeoperyssipHbIX MOJMMEpOB Ha Karanuzaropax Llurnepa-Harra.
CrepeoperyiisspHble U30- U CHHIMOTAKTUYECKUE TIOJTMMEDHI.

Ilonuxkonoencauusn

Peakiust moMTMKOHIEHCAIIMH, €€ OCHOBHBIE OCOOCHHOCTH, OTIMYUE OT PEAKIIMU TMOJTUMEPU3aLIUH.
CtpoeHre  MOHOMEpPOB,  CHOCOOHBIX  BCTyHarb B pEaKUUI0  IOJMKOHJEHCAIHH.
OyYHKIMOHATBHOCT MOHOMEPOB M HX CHOCOOHOCTH OOpa30BBIBaTh JMHEWHBIE M CeTYaThle
nonuMepsbl. KnHeTHka MmoIMKOoHAEHCAMi. PaBHOBECHAass M HEPABHOBECHAs IMOJIMKOHICHCALMS,
roMo- M rerepomnoiukoHnecanus. PerymupoBanue MM. VYpasuenue Kaposepca. CrocoOsbi
MPOBEJCHUS JMHEWHON MOJUKOHAECHCAlMM B Macce MOHOMEPOB (B pacIljiaBe), B PacTBOpE, B
rpanune pasgena ¢a3. OcoOeHHOCTH TMOJNMKOHAEHcauuu B rpanHune ¢a3. TpexmepHas
noyiMKoHAeHcanusa. CTaguu NpOTEKAHNS PEAKILUN.

Xumuueckue peakyuu u npeepawienus NOIUMEPos
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XUMHUYECKUE PEAKIIUU, HE TTPUBOASAIINE K U3BMEHCHHUIO CTEIIEHU MTOJTMMEPU3AITUH MaKPOMOJICKYJT:
MOJIMMEPAHATIOTUYHBIE MpeBpaIIiCHUs u BHYTPHUMOJIEKYJISIPHBIC MeperpynnupoBKy.
OcoOCHHOCTH TPOTEKaHWSl PEaKIMil IMOIMMEPAHAIIOTHYHBIX TPEBpAIICHUH C y4eTOM pOJIn
JIOKAJIBHOTO OKPYKEHUS TPYNN B IEMH, U3MEHEHHUS PEAKIIMOHHON CIIOCOOHOCTH T'PYIII MO Mepe
npoTekaHus mporecca. OTiauuMe TOJMMEpPaHAJIOTHYHBIX IPEBpaAlleHUH OT  peakiui
COOTBETCTBYIOIIUX  (YHKIMOHATIBHBIX TPYNI B  HU3KOMOJEKYISPHBIX  COCIUHCHUSIX.
BHyTpuUMOJIEKYJIIpHBIE MEPErpYNITUPOBKH. XUMUUYECKHE PEaKIIMK, TPUBOAAIINE K U3MCHEHHUIO
CTEINEHU MOoJMMepHU3alu. Peakiiuu 1ecTpyKIMU U CIIMBAaHUS MOJMMEPHBIX Ienei. duzndeckas
JECTPYKITUS 10| BIUSHUEM TEIIa, CBETa, MEXaHMYECKOTO BO3JICUCTBHS Ha MoJauMep. MexaHu3m
MPOIIECCOB, CIMOCOOBI 3alIUTHl OT (U3UUYECKON ACCTPYKIHMU MPU (HOPMOBAHUU U IKCILTyaTaI[UU
MOJIMMEPOB M M3JICIMH W3 HUX. XUMHUYECKas THUIPOJUTHYECKAs JECTPYKIUS TETEPOICITHBIX
noyMMepoB. Peakiuu anuaonnsa, aMMHOIU34, TIMKOJIN3a, KaK PEAKIIUU THIPOIUTHYECKOTO TUTIA
U WX POJb B MOJYYEHUU TOTMKOHIACHCAIIMOHHBIX IMOJMMEPOB. XHUMHYECKass OKUCIUTEIbHAS
JECTPYKIIUSI, MEXaHU3M PEaKIUi OKHCIICHHS MOJIUMEPOB PA3IUYHOTO XUMUYECKOTO CTPOCHUS.
AnTnokcuaanTel. Peakuus cmmvBaHMS NOJMMEpPHBIX 1eneid. CluMBaHWE TMOJ JIEMCTBUEM
TEeMIIepaTypbl, TEPMOPEAKTUBHBIE U TEPMOILIABKHE TTOJIUMEPHI.
Han6oJ1ee BaskHbIe CHHTETHYECKHE U MPUPOIHBIE MOJIUMEPbI
TexHomornueckoe OQOpPMIICHHE CHHTE3a IOJIMMEPOB M XAPAKTEPUCTUKH  OCHOBHBIX
MPOMBILIUIEHHBIX MOJIUMEPOB. OCHOBHBIE TEXHUYECKHE METObI MMOJTYyUYEHHUS TOJMMEPOB, a TAK¥Ke
W3JIeNIMi U3 HUX: IUIEHOK, BOJIOKOH, PE3UH, miactMacce u ap. [lpupoansie nomumepsl. CTpoeHue,
CBOIiCcTBa, 3HaueHue. HaTypanbHbIi KayuyK, IeIUII0103a, OSJIKH, HYKICUHOBBIE KHCIOTHI.

4. Komnerenuuu, popmupyemblie B pe3yabTaTe 0CBOCHH S JUCHUNIMHBI:

o CIIOCOOHOCTh UCII0JIb30BATh MOJIYYCHHBIE  3HAHUA  TEOPETHUYECKUX OCHOB
(byHIaMEHTATBHBIX PA3/eJI0B XUMHUH NIPH pelIeHuH npodeccuonanbHbix 3aaau (OITK-1);
o BJIQJICHHE HAaBBIKAMH XHMHUYECKOTO JKCIIEPUMEHTa, OCHOBHBIMH CHHTETUYECKHUMHU

U AHAJIMTUYECKUMHU METOJaMH IOJIyYeHHUs] M HUCCIECIO0BaHMS XMMHUYECKHX BEIECTB HU
peakuuii (OI1K-2);

. BJIaJICHUE CUCTEeMOH (pyHIaMeHTanbHbIX XumMudeckux moustui (I1K-3);

o BJIaJICHHE MeTOoJamMHu Oe30MacHOro OOpalleHHs ¢ XMMHUYECKHMHU MaTepuaiaMH C y4yeToM
ux pusnueckux u xummudeckux cpoiicts (ITK-7).
5. IlnanupyemMble pe3y/bTaTbl 00y4eHH
B pesynpraTe 0CBOEHMS IUCLHUIUIMHBI CTYACHT HOJIKEeH:

3Hamy:

. BaXKHEHIIMe OCOOEHHOCTH CBOWCTB BBICOKOMOJIEKYJISIPHBIX COEIUHEHHH, OTINYArOIINX
UX OT CBOMCTB HU3KOMOJIEKYJIIPHBIX COCANHEHUN;

o MIPUHIUIIBI CHHTE3a IIOJINMEPOB;

o OCHOBHBIE 00JIaCTH IPUMEHEHHUS IOJMMEPOB;

ymembo:

. aJanTUPOBaTh 3HAHWs, HAKOIUICHHBIE IIPH HU3Y4YEHMHM Kypca «BBICOKOMOIEKYISIpHBIE
COCIMHEHUS», K PEIICHWI0O KOHKPETHBIX 3ajay, CBA3aHHBIX C MpodeccrnoHalIbHON
JeATEIbHOCTBIO;

. CaMOCTOSITENIbHO paboTaTh C y4yeOHOW M CHPAaBOYHOW JUTEPATypoll MO XUMHH
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH;

6naoems:

. TEOPETUYECKUMU OCHOBAMH COBPEMEHHOW XUMUH ITOJIMMEPOB;

. HAaBBIKAMM CUHTE3a BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN.

6. O0mas TPy10eMKOCTh AU CHUIJIMHBI:

4 3auetHble equHuUIlbl (144 daca).

7. @opmMa KOHTPOJIA:

[TpomexxyTouHas artectanus — 3a4et (7 cem.).
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XuMHYeCKHEe OCHOBbI OHOJIOTHYECKHUX MPOLECCOB

1. MecTo nucuMiiuHbI (MOYJis1) B CTPYKTYype 00pa3oBaTeIbHON POrpaMMbl
Jucnumimia «XuUMHUYECKHE OCHOBBI OMOJIOTMYECKUX IPOLIECCOB» BXOIUT B 0a30BYIO
qacTh Osioka b1 «/lucuumiuaer (MoTynn)» Kak o0si3arenpHas quciumumia b1.5.10.
2. lleid 0CBOEHHUS JUCHUILIHHBI:
®  PaCKpPBITh CMBICT OCHOBHBIX XUMUYECKUX 3aKOHOMEPHOCTEH OMOJIOTHYECKUX MTPOLIECCOB;
® HAYYUTh CTYJACHTOB TIOHMMAaTh XHMHYECKYI0 II€JIeCOO0pa3HOCTh OMOJOTHYECKUX
IIPOLIECCOB.
3. Kparkoe coaep:kanue JUCHUTIIAHBI
BBenenue
Omnpenenenne xuBoro. CpoiicTBa xuBoil Marepuu. CTpoeHHE PACTUTEIBHOM M KUBOTHOM
KJIETOK.
AMHHOKMCJIO0THI. Beakn
AMUHOKHUCIOTBl Kak CTPYKTYpHbIE 3JieMeHThl OenkoB. HomenknaTypa u kiaccugpukanus
aMUHOKHUCJIOT. ONTHYECKHE CTEPEOM30MEpbl, HUX Kparkas xapakrepuctuka. [lonstue o
3aMEHHUMBIX M HE3aMEHUMBIX aMHUHOKHUCIOTaX. bumnonspuelii uoH. bydepHble cBoiicTBa
aMUHOKHCIIOT. @Du3nueckue W XHUMHYECKHE CBOWMCTBA aMUHOKHUCIOT. [lonsitue 00
M303JIEKTPUYECKON Touke. Meroabl oOmnpeneieHuss aMHUHOKHCIOTHOTO COCTaBa  JKHUBBIX
opranu3MoB. Poib G€JIKOB B IOCTPOEHUH )KMBOW MAaTepUu U B MpoLEccaxX KU3HEAEITEIbHOCTH.
OnemeHTHBIH cocTtaB Oenka. Crtpykrypa OenkoBoil Mmonekynbl. [lomunentumnas Teopus
cTpoenust Oenka. @yHKIUN OEIKOB: CTPYKTypHasi, KaTaJuTUYeCKas, 3allUTHAsI, TOPMOHAIbHAS,
TpaHcnopTHas u Ap. [IpocTeie u cnoxkHbie Oenku. JleHarypanus u peHatypamus 0eIKoB.
OO0mme cBoiicTBa U CTPYKTYpPa ¢epMeHTOB
Ob6mee nonstue o ¢epmentax. Homenknarypa u knaccudukanus pepmeHtoB. CxoncTa u
pa3nuuusl B CTPYKTYpe U JeHCTBUU (DEPMEHTOB M HEOPraHMYECKUX Karaiau3aTopoB. KuHeruka
(dbepMEeHTAaTUBHBIX  peaknui. YpaBHeHne Muxasnuca-MenteH. CBoicTBa  (EepMEHTOB:
TEPMOJIAOUIBLHOCTh, pH-3aBHCHMOCTB, CHEMUPUYHOCTh, OOPATHMOCTh NEHCTBUA. MexXaHH3M
neicTBUS  (epMEHTOB. AKTHBATOPbl M HMHTHOUTOpPHL. BHYTpUKIETOUHAs JIOKaTU3alus
(dhepMEeHTOB U UX 3HAYCHHE.
Jlunuabl. buosiornueckne MmeMOpaHbI
buonornueckne memOpanbl. Onpenenenue, ctpoenne u cBoiictBa. Jlumunpl. Knaccuduxanmus,
XUMHUYecKast CTpykTypa. ['umapodoOHbie B3auMoneWcTBUsA. JIMMUIHBIE MUIEIBI, OHCIIOH,
aunocomsl. MemOpanHbie Oenku. OcoOeHHOCTH cTpoeHMsl. MeMOpaHHbIN TpaHcnopT. MloHHBIE
KaHaJIbl U HAaCOCHI.
O0MeH BemecTB U Hepruu. buosnepreruxka
OOMeH BelecTB U YHEPTUU — OCHOBA JKU3HEIEATEIBHOCTH KUBBIX OPTaHU3MOB. ACCUMUIIALINS U
muccumuanusa.  [IpomexxyTounslid  oOMeH  BemiecTB. Perymsamus oOMeHa — BEIIECTB.
buonoruueckoe OKHCIIEHHE KaK OCHOBHOM MEXaHU3M OCBOOOXKIEHUS HHEPrUM B IKHUBBIX
opranu3Max. ASpOOHBII M aHa’dpPOOHBIA THI OHHEpreTHKW. JlpixarenpbHas uenb. OOmiee
MpeAcTaBiIeHUs O ¢epMeHTax OHOoJIOTHYecKoro okucieHus. OrnpesaeneHue OWOIHEPTEeTUKH.
CB0oOOIHOE OKHCIICHHE M OKHUCIIEHHE, COompsbkeHHoe ¢ (ocdopunupoBanueM. Jlokanuszanus
OKHUCJIUTETBHOTO (hoChHOpUINPOBAHUS B KIETKE.
Buosiornyeckn akTuBHbIE BelleCTBA
['opmonbl. XapakTepuCTHKa BaXXHEHIIMX MpeacTaBUTeNel MEeNTUAHBIX TOopMOHOB. OOiiee
NpEACTABICHUE O TPUPOAE U POJIM BUTAMUHOB. ABUTAMUHO3bI, THUIIOBUTAMHHO3BI,
TUTICPBUTAMUHO3bI.  [[pUYMHBI  BO3HUKHOBEHHS JedUIINTAa BUTAMHHOB B  OpraHU3ME.
Homenkmnarypa u kinaccudukaiusi BATAMHHOB. XapaKTePUCTHKA BaKHEUIIUX TpeICTaBUTENeH
AKUPOPACTBOPUMBIX BUTAMHUHOB.
Yraesoabl. O0MeH yriieBoaoB
OO0mmas xapakTepUCTHKa YIJIEBOJOB M MX XapakTepucTuka. [IpocTble M CIOXKHBIE YIJIEBOBI.
[Tonmucaxapuapl:  kmaccuukamus, XUMUYECKas  CTPYKTypa, CBOWCTBA, BakHeHIIue
npeacTaBuTeNu. buosiornyeckass poyib  yrieBoJOB. bHoOcHHTE3 yrieBojoB. MexaHu3m
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MePBUYHOTO OMOCHHTE3a YIJIEBOIOB B Mpoliecce (poTocuHTe3a 1 XxeMocuHTe3a. OOMEH TTFOKO3bI-
6-dbocdar (IMXOTOMHYECKUN U aIOTOMUYECKUH MyTH, UX COOTHOIICHHE B opranuszme). OOMeH
nupoBuHOTpaaHoi kuciotel. Lukn Kpebca, ero ponb B sHeprooOpa3oBaHud. [HKOIU3 U
[JIMKOTEHOJIN3.
HyxkyiemHOBbIE KHCJIOTHI
HyxiienHOBbIE KHCIIOTBI — BBICOKOMOJICKYJISIPHBIC, JMHEWHBIC, TOJSAPHBIE OWOIOIUMEPHI.
[lepsuunass  ctpykrypa nonumepnod 1nenu JHK. Bropuunas  crpykrypa JIHK.
M30reoMeTpUYHOCTS KOMILNIEMEHTApHBIX ap, cTeKuHr. Tononorusa JJHK — cynepcninpanuzanus.
ITepsuunas crpykrypa PHK. Otoumuua or JHK. Bropuunas ctpykrtypa PHK. Tperuunas
crpykrypa PHK. Mumukpust npocrpanctBeHHoi ctpykrypbl PHK u Genka. PHK-pepmentsr —
pr6o3umMbl. OYHKIHUK HYKJIECHMHOBBIX KUCIOT. [loHATHe 0 TpaHchsauuu. ['eHeTHueckuil KoJ, ero
CBOMCTBA.
4. Komnerenunu, (popMmupyembie B pe3yJibTaTe 0CBOCHUS AW CIUILINHBI:
® CIOCOOHOCTh MCIOJBb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JIUCHUIUIMH
B nipodeccuonanbhoi aesteapuoctu (OITK-3);
® CIOCOOHOCTh NPHUMEHATH OCHOBHBIE E€CTECTBEHHOHAYYHBIE 3aKOHBI W 3aKOHOMEPHOCTHU
Pa3BUTHUSI XUMUYECKOM HAYKH ITPU aHAIM3€ TIOIy4eHHBIX pe3yiabTraToB ([1K-4).
5. Ilimanupyemble pe3yJbTaTbl 00yUeHUsI
B pe3ynbrare ocBOEHUS IUCHUIUIMHBI CTYACHT HOJI/KEeH:
3Hamb:
® CTPOEHHUE U CBOMCTBA OCHOBHBIX XMMUYECKHUX KOMIIOHEHTOB )KMBOI MaTepuu;
® 0COOEHHOCTHU CTPYKTYpHI U (DYHKIIMOHUPOBAHUS OEIKOBBIX MOJEKYN U MX KOMIUIEKCOB KakK
HOCHUTECJICH KU3HH;
® MOJIEKYJISIPHBIE OCHOBBI OMOCHHTE3a IPUPOIHBIX IOJIUMEPOB;
® [IPUHIMIBI PETYIAIUU OOMEHA BEILIECTB;
® B3aUMOCBSI3b OOMEHA COEIMHEHUI pa3IMYHbIX KJIACCOB OMOMOIEKYI;
ymemp:
® CHUCTEMaTH3UPOBATH U 0000IIATH 3HAHMSI, TOyUYEHHBIE TPU U3yYCHHUH TUCIUTLINHEI,
énademy:
® COBPEMEHHBIMU MPEICTABICHUSIMU O XUMUYECKHX OCHOBAX KU3HEHHO Ba)KHBIX IIPOLIECCOB
Y SIBIICHUM U UX PETYJIALNH;
6. O01mas TPyA0eMKOCTb IUCHUILIHHBI:
6 3aueTHBIX equHUI] (216 yacos).
7. ®opMa KOHTPOJIA:
[TpoMesxkyTouHast aTTecTanus — 3k3ameH (8 cem.).

XuMHYeCcKass TEXHOJIOTHUS

1. MecTo ucuMnIMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOMH MPOrpaMMbl
JucuumimHa «XuUMHUYecKass TEXHOJIOTHS» BXOAUT B 0a3oBylo uyacTh Oinoka bl
«ucuuminHel (MOyNn)» Kak obs3arenbHas nucuuiuinaa b1.b.11.
2. llenb ocBOCHUSI AMCUMIIIMHBI:
. yYMEHHUE MPHUMEHATh (YyHJAaMEHTaJIbHbIE 3aKOHBI XMMHUYECKHX MPEBPALICHUN K YCIOBHIM
MIPOMBILIUIEHHOTO MPOU3BO/JICTBA HEOPTaHNYECKHUX BEIECTB.
3. KpaTkoe coaepskanue Iy CHUNIITHHBI
Teopernyeckne 0CHOBbI XMMHYECKON TEXHOJIOTHH
Cuipbegbie pecypcobl Xumuueckozo npouseoocmea. Mamepuaivnulit U menio6ol 0anancol
Knaccudukanus cplpbs [UIsl XUMHUYECKOTO IMPOU3BOACTBA HEOPraHUYECKUX BEIeCTB. MeToibl U
IpoIecChl MOJATOTOBKMU CHIPbS K XWMHYECKOMY IPOM3BOJACTBY: ApoOjeHue, H3MeIbueHHe,
UCTHpaHue, TpaBUTalus, (¢OTanus, TEIJIOBble, MacCOOOMEHHbIE, XHMUYECKHE IPOLECCHI.
MarepuanbHblii ¥ TEIUIOBOM OalaHChl XMMUYECKOTO IIPOU3BO/ICTBA.
I'omozennvie u cemepozennwvie npoueccol. Ckopocmv u O6uUMNCYWLAA CUNA XUMUKO-
MexXHOI02UUeCKUX npoueccos
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OcHOBHBIE  3aKOHOMEPHOCTHM  XMMMKO-TEXHOJOTHMYecKoro mpouecca. Kiaccudukanus
XUMUYECKHUX peakiuil. CKOpOCTh M JBUXKYILAs CUJIa TOMOTE€HHBIX U F€TEPOT€HHBIX XUMUYECKUX
npoueccoB. OCHOBHBIE 3aKOHOMEPHOCTHM U MapaMeTpbl AJIEKTPOJIUTUYECKUX IPOLIECCOB
[IOJIyueHUs1 MeTauioB. PaBHOBecHe B XMMMKO-TEXHOJOTMYECKOM IIpolecce. Peakropbl amns
TOMOT€HHBIX U T€TePOreHHBIX MPOLIECCOB.
Kamanumuueckue npoyeccol u peakmopul 6 XuMuueckoii mexHoa02uu
['omorenHnslii U rereporeHHbId Katanu3. Kartamuzatopsl i KaTaJUTHYECKUX IPOIIECCOB.
CkopocTh U JBMXKYIIasl CHJIa KaTaJUTHUYECKUX IporeccoB. CocTaB M CBOMCTBA KaTaln3aTOPOB.
CrniocoOblI MoTy4eHus KaTaau3aTopoB. PeakTopsl Uis TOMOT€HHOTO M IeTEPOr€HHOT0 KaTaau3a.
TexHo10rMsl MPON3BOJACTBA HEOPraHUYECKNX BelleCTB
IlIpouszeoocmeo cepnoit kuciomul. Q0r4cuz cepHozo Koaveoana
CBolicTBa cepHOM KuCIOTBI M oOnactu ee npuMeHeHus. CelppeBble pecypcebl. llomyuenue
cepHUCTOro raza. OU3NKO-XMMHUYECKHE OCHOBBI M ONTHMAaJbHbIE YCIOBUSA OOXKHra KOJYeJaHa.
TexHOIOrnuecKrue CXeMbl MOTYUYECHHUS! CEPHOM KUCIIOTBHI.
IlIpou3zeo0ocmeo munepanvHvix cosieil u yooopenuil
Knaccudukanus MuaepanbHbIX yaoOpeHuit. ChIpbeBbie PECypChl IS MOYICHUS MUHEPAThHBIX
coneit u ynobpenuil. TexHONOTHs MONy4YeHUsS MUHEpPaIbHBIX coseid. Chipbe AN MOJTydeHUs
dochOpHBIX B KATMHHBIX YIOOPEHHUIA, €r0 00OoTaIlIeHHE.
Opzanuzayua manoomxoonsvix u 6€30mxo0HbIX RPOU3EOOCME
[TonsiTve 0 MaIOOTXOJHON U 6€30TX0HON TeXHOIOruH. OCHOBHBIEC HAIIPABJIECHUS B €€ Pa3BUTHUU.
OO01re TPUHILIUIIBI U CXeMbI OPTaHU3alMKA CUCTEM 0OOPOTHOTO BOJIOCHAOKEHUSI.
4. Komnerenuuu, popmupyemblie B pe3yabTaTe 0CBOCHH S JUCHUNIMHBI:
o CIIOCOOHOCTh UCIIOJIb30BaTh [I0JIy4YE€HHBIE 3HaHMUSI  TEOPETUYECKUX OCHOB
byHIaMEHTATBHBIX Pa3eI0B XUMHHU TIPH PEeLICHNH MpodeccuoHanbHbix 3ama4d (OITK-1);
o BJIaJICHUE CUCTEMON (pyHIaMeHTaIbHbIX XuMudeckux mousaTuii (ITK-3);
o BJIaJICHUE METO/laMU 0€30I1aCHOr0 0OpalleHHsl C XUMUYECKUMU MaTepualaMy C Y4ETOM UX
busnueckux u xumudeckux cBoiicts (ITK-7).
5. llnanupyemble pe3yjbTaThl 00yUeHUsI
B pe3ynbpTaTe 0CBOCHMS IUCUMIUIUHBI CTYJEHT AOJIKEH:
3Hamy:
. MIPUHITUTIBI UCTIOIB30BAHMS TEOPETHUYECKUX OCHOB HEOPTAaHUYECKON M (PU3NUECKONW XUMHUHU
B TEXHOJIOTMYECKUX MPOIECcCaxX MPEBPALICHUS ChIPbs U MOJYyYEHUS TOTOBBIX MPOAYKTOB;
. OCHOBHBIE TEXHHUUECKHE U KOHCTPYKTHBHBIE OCOOCHHOCTH XUMUYECKHX MTPOU3BO/ICTB;
. CHOCOOBI PaIMOHATBHOTO HCIONIb30BAHUS CHIPHEBBIX, SHEPreTHUYECKUX M JAPYTUX BHJIOB

pECypcoB;
° CIIOCOOBI I/IHTGHCI/I(i)I/IKaIII/H/I XUMHKO-TCXHOJOTMYCCKUX U CIICHNAJIbHYIO TCPMUHOJIOTHUIO,
ymembp:

L4 AHAJIIU3UPOBATE MAaTECMATUYCCKUEC MOJCIIN XHUMHYECKOU TCXHOJIOTHH,
L4 OL€HUBATh COCTaB H CBOMCTBA MPOMEIKYTOYHBIX MPOAYKTOB C MCJIBKO BO3MOXHOCTHU
pa3pa60TKH HOBBIX TCXHOJIOTHYCCKUX ITPOLECCOB, O6eCHeqHBaIOH_II/IX HanOoJIee MOJTHOE UX

HCIIOJIb30BaHME;
o aHaJ'II/I3I/IpOBaTB H O6OCHOBI)IBaTB OIITUMAJIBHBIC HapaMeTpI)I TEXHOJIOTHYCCKUX HpOHeCCOB;
é1a0emp:

e  METOJOJOTHEW pealn3alud OOIIUX HAYYHBIX TIOJOXCHUH €CTECTBEHHOHAYUHBIX
JUCIUTUTMH Ha KOHKPETHBIX MPHUMEPax MPOU3BOJICTB HEOPTaHUIECKUX BEIICCTB;

e  HaBbIKAMH TPHUMEHEHHUS 3aKOHOB XHMHH B IIOCTPOCHHH XHMHKO-TEXHOJOTHUYSCKUX
IPOLIECCOB;

e  OCHOBaMH PacueTOB MaTePHAJIbHBIX U TEIJIOBBIX OaTaHCOB.
6. O0mas TPy10€eMKOCTh AU CHUIJIMHBI:
4 3auetHble equHUIlbl (144 daca).
7. @opmMa KOHTPOJIA:
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[IpomexxyTouHast arTecTamus — 3k3aMeH (6 cem.).
Be3onacHocTh KU3HeIeATEIbHOCTH

1. MecTo qucuuminHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTeibHON MPOrpaMMbl

Juctummaa «be30macHoCTh KU3HEIEATEIPHOCTHY» BXOJIUT B 0a30ByH0 4dacTh Onoka bl
«lucuummnbl (MoyNn)» Kak o0s3arenbHas aucuurumaa b1.6.12.

2. llesb 0cBOEHUS M CHUILIIUHBI:

. (dbopmMupoBanre poheCCUOHATHLHOU KYJIbTYphl 0€30MacHOCTH, MO KOTOPOW MOHUMAETCS
TOTOBHOCTH M CIIOCOOHOCTH JIMYHOCTHU HCIIOJIB30BATh B MPO(PECCHOHAIBHON JIEATEITHHOCTH
NPUOOPETEHHYI0O COBOKYIHOCTh 3HAHUI, YMEHHHl W HaBBIKOB JJs oOecrneueHus
Oe3omacHocTH B cdepe MpodecCHOHATBHOW IeATENBHOCTH, XapaKTepa MBIIUIICHUS
U IEHHOCTHBIX OpPUEHTAIMI, MPU KOTOPBIX BOMPOCHI OE30MACHOCTH PaCCMaTPUBAIOTCS
B Kau€CTBE MPUOPUTETA.

3. Kpartkoe coaep:xaHue TUCHMILIHHBI

OCHOBBI 32KOHO/ATEJBCTBA MO 0€30MACHOCTH KU3HEeSITeJILHOCTH

[TpuunHBI IPOSIBICHUS ONACHOCTHU. YeNoBeK KaKk HCTOUYHUK OMAaCHOCTU. AKCHOMBI 0€30IaCHOCTH

KU3HeAesTeNbHOCTH. KoHIenIus HallMoOHaIbHOM 0€301aCHOCTH U IEMOTPaPUUYECKOM MOTUTHKA

Poccuiickoit @enepanuu, ocHOBHBIE nosioxkeHusi. Bompocbl BXX/[ B 3akoHax W moa3aKOHHBIX

aKTax.

Opranunzanus padoT no 6e30NaCHOCTH JKU3HeAeATeJIbHOCTH

Cucrema ynpasnenus bXKJ[ B Poccuiickoit ®@enepanyiy, B peruoHax, CEJIUTEOHBIX 30HAX, Ha

OPEINPHUATHSIX W B OpraHu3anusax. MHHHCTEPCTBA, areHTCTBA M CIY)KOBI, WX OCHOBHBIC

byHKIIMKM, OO0S3aHHOCTH, IIpaBa W OTBETCTBEHHOCTh B OO0JIACTH PAa3MYHBIX ACHEKTOB

6e3onacHocTu. KpusucHoe ympapiieHHE€ B Upe3BBIUYAWHBIX CUTYAIMSIX — POCCHICKas cHUCTEMa
yIpaBlIeHUs B Uype3BbIUalHbIX cuTyanusx — cuctema PCUC, cuctema rpaxaaHnckoi 00OpOHBI —

CYITHOCTh CTPYKTYpHI, 3amadu u (GyHKuU. OpraHu3anusi MOHUTOPWHTA, JHATHOCTUKH U

KOHTPOJISI COCTOSIHMSL OKPY>Kalollell cpezbl, MPOMBINIICHHOW O0€30MacHOCTH, YCIOBUH U

Oe3omacHoCcTH TpyAa. l'ocymapcTBeHHas HKOJIOTMYECKash SKCIEPTU3a U OLEHKAa COCTOSIHHS

OKpYXarollel cpenbl, eKIapUpOBaHHE MPOMBIIIIEHHOW O€30MacHOCTH, TOCYyAapCTBEHHAs

AKCIIEPTH3a YCIOBHI Tpy/a, aTTecTalus paboyux MECT: MOHATHE, 33/1a4l, OCHOBHBIE (YHKIIUH,

CYIIHOCTh, KpaTKasi XapaKTepUCTUKA MPOLEAYPhI IPOBEIACHUSI.

Hanzop, KOHTpOiIb M OTBETCTBEHHOCTb. AYAMT M CEepTU(UKALUS COCTOSHUS O€30MacHOCTH.

DOKONOTUYECKUI ayAuT W JKOJIOTUYecKas cepTuduUKamms, cepTU(UKAIMs MPOU3BOACTBEHHBIX

00BEKTOB Ha COOTBETCTBHME TPEeOOBAHUSM OXpaHbI TPYJa; CYHIHOCTh U 3amaud. [lmanupoBanue

pabot o OT, ux cTumynupoBaHue. Buabl KOHTPOIIS yCIOBUM TpyAa. ATTecTamus paboynux MecT

u cepruduxanus yciaoBui Tpyna. CaHUTaApHO-TIPOMBINUICHHAS JTA00OpaTOpUsl TPEANPUATHUS.

Mertponoruueckoe obecrneueHue. Perucrpanus, yueT U paccieoBaHHE HECYACTHBIX CIy4aeB.

Knaccudukanus HecuacTHbIX citydaeB. OCOOEHHOCTH pacclie[JOBaHMsI HECUYACTHBIX CIydaeB

pasnnyHbIX BUJOB. [Tonroroska u noeimenue kpanudukanuu UTP no BX/I[. OTBeTcTBEHHOCTD

UTP 3a coOmtoieHre HOPMATUBHBIX YCIOBUM W O€30MACHOCTU JACSITEIIBHOCTH TOJYNHEHHBIX,

coOrofiecHre HOPMATUBHBIX BO3/ICWCTBUN MPOU3BOACTBA HA OKpYsKarolyto cpeny. CornameHue

10 OXpaHe TPy/a, poJib MPo(hCOI30B.

Yes0Bek u TexHocpepa

Hoenmugpukayun u eo3oeiicmeue na uenosexka u cpeoy 6peoHbvIX U ONACHBIX (PaKmopos

Knaccudukanus HeraTUBHBIX (aKTOPOB CpPebl OOUTaHUS YeJoBeKa: PU3uUecKre, XUMUYECKHE,

Ouosormueckue, Tmcuxoduznoigorndeckue, lloHsTHe omacHOrO ©  BpeaHoro (akTopa.

CTpykTypHO- (DyHKIIMOHAIBHBIE CUCTEMBI BOCHPHATHS U KOMIIEHCAIIUM OPTaHM3MOM YeJIOBEeKa

n3MeHeHud (¢GakTopoB cpeasl obutanus. EcTecTBEeHHBIE CHUCTEMBI 3aIllUTHl 4YeJIOBEKa OT

HETaTUBHBIX BO3JCHCTBHIA. XWMHUECKHE HeraTUBHBIE (AKTOpbl (BpEIHBIE BEIIECTBA).

Knaccudukanust BpeaHbIX BEMIECTB 1O BHUAAM, arperaTHOMYy COCTOSHHUIO, XapakTepy

BO3JIEUCTBUS U TOKCHYHOCTU. KoMIUIekcHOe [elcTBHe BpeAaHblXx BemiecTB. [IpeaenbHo-

JIOTTyCTUMbIE KOHIIGHTPAIlMA BPEIHBIX BEIIECTB. YCTAHOBJICHHE JOMYCTUMBIX KOHIICHTpAIUN

BPEIHBIX BEIIECTB MPH UX KOMOMHUPOBAHHOM JIEHCTBUU. XPOHUUYECKUE U OCTpPbIE OTpaBIEHUS,
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npoQeCCHOHATIBHBIE U HKOJOIMUYECKH OOYyCIOBJIEHHBbIE 3a00JIeBaHMs, BBI3BAHHBIE JEHCTBHEM
BpEIHBIX BellecTB. HeratuBHOE BO3/CHiCTBUE BPEAHBIX BEUIECTB Ha cpeay ooutanus. OCHOBHBIE
UCTOYHUKU TIOCTYIUICHHMsSI BpPEAHBIX BELIECTB B Cpeay OOUTAHUA: IPOU3BOACTBEHHYIO,
TOpOJCKYI0, OBITOBYIO. bronornyeckue HeraTHBHBIE (DaKTOPBI: MHUKPOOPTaHU3MBI (OakTepuw,
BUPYCBI), MaKpOOpraHu3Mbl (pacTeHusi W >KUBOTHbBIC). Kiaccudukanus OHOIOTHUECKHX
HETraTHUBHBIX (DaKTOPOB U UX UCTOYHUKOB.
OcHo6Hble npuHYUNBL 3aUUMDBL 4e106eKa U CPeOdbl 00UMAHUA OM 6PEOHbIX U ONACHbBIX
¢axkmopoe npupoonozo, aHmpono2eHH020 U MEXHO2EHHO20 NPOUCXOIHCOCHUS
OcHoBHblE NpUHIUINBI 3aIUATHL. [IOHATHE O KOJUIEKTMBHBIX M WHIMBUIYaJIbHBIX CPEICTBAX
3alUTHI. 3alIMTa OT XUMUYECKUX HETaTUBHBIX (PaKTOPOB. METObl YTHIU3AIMH U IepepadoTKU
AQHTPOIIOTEHHBIX M TEXHOT€HHBIX 0TX070B. Knaccupukanus orxonoB. COBpeMEHHbIE METO[bI
YTUIM3AMKA U 3aXOpOHEHUs1 0Tx010B. CO0Op M copTUpoBKa OTX0/10B. OTXOJBI KaK BTOPHUYHBIC
MaTepuaibHble pecypcbl. MeToasl mepepalOTKM M pEereHepaluy OTXOJO0B. 3aliuTa OT
HHEPTreTUYECKUX BO3JCHCTBUH U (PU3NIECKUX TTOJIEH.
Icuxodgusnosiornyeckne U IProHOMeTprUIecKre OCHOBBI 0€30MACHOCTH
[lcuxuueckue mpolecchl: NamsATh, BHUMAaHUE, BOCIPUSATUE, MBIIUIEHHE, YyBCTBA, 3MOLUH,
HacTpoeHHue, Bojs, MoruBauusa. Ilcuxuueckme cCBoOMCTBa:  XapakTep, TEMIIEPAMEHT,
IICUXOJIOTUYECKUE U COLMOJIOTMYECKUE THUIIbI JIoACH. IIcuxudyeckue COCTOSIHUSA: JUIMTEIbHBIE,
BpEMEHHbIE, Iepuoanyeckre. UpesmepHble (GOpPMbI ICHUXMUYECKOrO HamlpshkeHus. BrnusHue
QIKOTOJISL, HAPKOTUYECKMX W TICHXOTPONHBIX CpeAcTB Ha Oe3omacHOCTh. (OCHOBHBIE
IICUXOJIOTUYECKUE PUYMHBI OIIMOOK M CO3JaHUs ONMACHBIX cuTyauuii. OCOOEHHOCTH IPYyIIIOBOM
ncuxonorun. Ilpodeccuorpamma. MmkenepHas mcuxomnorus. I[lcuxommarHoctuka. Buumbl u
yCIOBUS TPYAOBOM nestenbHOcTH. Kiaccudukanus ycnoBuil Tpyaa. DproHOMHYECKHE OCHOBBI
0e30MacHOCTH. OpProHOMHMKa Kak HaykKa O IIpaBWJIbHOM OpraHu3alud  4eJIOBEYECKOU
NEeSITeIbHOCTH, COOTBETCTBUU TpyAa (PU3HOIOIMYECKUM M IICUXMYECKUM BO3MOXHOCTIM
yenoBeka, odecneueHue 3pPpeKTUBHOI pabOThI, HE CO3AIOIIEH YIrPO3bI U 3J0POBbS YEIOBEKA.
Cucrema “ 4enoBek — MamMHa — cpefa’. AHTPONOMETpUYECKas, CEHCOMOTOpHasd,
JHepreTuyeckas, OHMOMeXxaHMueckas W MCUXO(U3HOIOrHYecKas COBMECTUMOCTb 4YEJIOBEKa U
MmamuHbl. Opranu3zanus pabodero Mecra.
3ammTa B Ype3BbIYAHHBIX CUTYALHUAX
UpesBbyaiiple curtyanuu. Kiaccudukanus upe3BbIYalHBIX — CUTyallMil: TEXHOTCHHBIE,
OPUPOJHbIE, BOEHHOro BpeMeHU. [loHSATHE OmacHOro MPOMBILUIEHHOTO  OOBEKTa,
KJaccu(uKkalus OnacHbIX 00beKTOB. Pa3bl pa3BUTHs 4Ype3BbUANHBIX cUTyalMid. OCHOBBI
IIPOTHO3UPOBAHUS W MPEAYNPEeXKACHUS 4Ype3BblYalHbIX cuTyauuil. [lokap U B3pHIB.
Knaccugukanus BugoB moxapoB M ux ocoOeHHocTH. Iloxaphnas 3ammra. Knaccudukanus
B3pbIBUATHIX BellecTB. PaguaiiioHHble aBapuM, UX BUJbl, OCHOBHBIE OMACHOCTH M HMCTOYHUKU
paaualMoHHON OMAaCHOCTH. ABapuu Ha XMMMYECKH ONACHBIX OOBEKTAX, MX TPYMIbI U KIIACCHI
OMACHOCTH, OCHOBHBIE XUMHYECKH OINacHble O00bekThl. OO0mMe Mepbl NPOPUIAKTHKU Ha
XUMHUYECKH OIACHBIX OOBEKTaX. XUMHMUYECKHI KOHTPOJIb M XHMMYECKas 3aliuTa. 3aluTa
HaceJIeHUsl B Ype3BbIYaWHBIX cuTyauusax. OpraHusanus 3alliThl B MUPHOE M BOEHHOE BpeMms,
CHOCOOBI 3aIIUTHI, 3alIUTHBIE COOpPYXKEHHs, HMX Kiaccuukanus. I[IpoTuBopannanioHHbIE
ykpeiTHs. OpraHusanus 53Bakyalldd W3 30H Ype3BBIYAMHBIX CHTyauud. Meponpustus
MEAMIMHCKON 3amuThl. CpencTBa MHAMBUAYAJIBHON 3alMTBl M MOPSAJOK UX HCIOJIb30BaHUS.
CrniocoObl obecriedeHHs MCUXOJOTHYecKor ycToiunBocTH HaceneHus B YC. DkcTpeManbHbIe
cuTyauuu. Buasl skcrpemanpHbeIx cutyauuil. Teppopusm. OneHka 3KCTpeMalbHON CUTYalluH,
npaBwiia ToBeleHUs U oOecriedeHHs JUYHOM Oe3omacHocTH. DOpMBI  peakuuu Ha
IKCTPEMAIIbHYIO cHUTyanuto. Ilcuxonoruueckas yCTOMYMBOCTD B JKCTPEMANIbHBIX CHUTYyalMsX.
CnacartenbHble paOOTHl MPH YPE3BBIYAWHBIX cUTyanusix. OCHOBBI OpraHM3alliy aBapHilHO-
criacaTelbHBIX M APYIHMX HEOTJIOKHBIX padoT. CrocoObl BeAEHHUs cracaTelbHBIX padoT mpu
Pa3IMYHBIX BUJIaX YPE3BbIYAHHBIX CUTYal[UH.

4. Komnerennuu, popmupyemsblie B pe3yJbTaTe 0CBOCHHUS AN CUMIIIMHDI
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o CIOCOOHOCTBIO MCIIONB30BATh MPUEMBI MEPBON IOMOIIM, METOJbI 3allUTHI B YCIOBHUSX
upe3BbYaiiHbIX cutyanuii (OK-9).
5. Ilnanupyemble pe3yJabTaThl 00y4eHMsI
B pe3ynbrare ocBOE€HUS AUCHUILIMHBI CTYACHT HOJIKEeH:

3Hamy:

o MIPUHLIMIIBI 0€30MIACHOCTH KU3HEAEATEIHLHOCTH U MOPSIOK MPUMEHEHHUs UX B padoTe;

o IIPaBOBbIE, HOPMATHUBHO-TEXHHYECKHE M OpPraHU3aI[IOHHbIE OCHOBBI 0OE30MACHOCTH
KU3HEJEATCIIbHOCTH, CPEJICTBA, METO/IbI TIOBBIIIICHUS 0€30IIaCHOCTH;

ymemb:

e  UICHTU(DUIMPOBATH OCHOBHBIC OITACHOCTHU CPE/Ibl OOMTAHUS YEIOBEKA;

e  BpIOMpaTh METOABI 3alIUTBl OT ONACHOCTEH TNPUMEHHUTENBHO K cdepe CcBoei
po(hecCHOHANTLHOM e TEIbHOCTH,

. BBIOMPATH CIIOCOOBI 00ecTiedeHrs KOM(POPTHBIX YCIOBHUH KU3HEACATEILHOCTH;

enademp:

e  HaBblKaMH oOOecCTieueHHs O€301aCHOCTH JKU3HEIEATCILHOCTH B IMPOU3BOJICTBEHHBIX,
OBITOBBIX YCIIOBUSIX U B UPE3BBIYAWHBIX CUTYAIUSX;

e  HaBbIKAMH OKa3aHWsI IEPBON MEIUIIMHCKOMN TOMOIIIH.
6. O01ast TPy10eMKOCTh JUCHUIJIMHBI:
2 3a4eTHbIC equHUIIBI (72 yaca).
7. ®opMa KOHTPOJIA:
[TpomexxyTouHas artectanus — 3a4et (2 cem.).

MareMaTHuKka

1. MecTo nucuMiiaHbI (MOaYJIsl) B CTPYKTYype 00pa30BaTeIbHOM MPOrpaMMbl

Hucuurnnuna «MaremaTuka» BxoauT B 0a3oByro 4Yacth Onoka bl «JuciuminHel
(Momynu)» Kak obs3aTenbHas quciumiuHa b1.5.13.

2. llenu ocBOeHMS IMCHUIIIMHBI:

. (dbopMHUpOBaHUE y CTYJEHTOB OCHOBHBIX MPEICTABICHUN U MOHATHH (PyHIaMEHTaIbHOTO
MaTeMaTHYeCKOro  OoOpa3oBaHMs, 3HAHUH  OCHOBHBIX  pa3JeIOB  COBPEMEHHOIO
MaTeMaTHUYeCKOI0 aHalln3a U OCHOB JIMHEWHOH anreOpsl;

. oBJIaJicHHe 0a30BBIMU IMPUHLMIIAMU U IpueMaMu TuddepeHIMaTbHOT0 U UHTETPAIbHOTO
HCUHNCIIEHUS; BBIPA0OOTKA HABBIKOB PEIICHUs PAKTUYECKUX 3a]1ay.

3. Kparkoe coaep:kanue JUCHUTIIUHBI

DJIeMEeHTHI JINHEeIHOH aJredpbl

Onepaunu Hax marpunamu. Onpenenurenu. Panr matpunsl. O6patHas marpuna. MatpuuHnbsie

ypaBHeHus. MccnenoBanue cucteM JIMHEHMHBIX ypaBHeHuM. Meron ['aycca. Pemenne cucrem

JUHEHHBIX ypaBHEHUHN c nomolsio oOpatHoM matpuisl. @opmynsl Kpamepa. OnHopoaHsie u

HEOJIHOPO/IHBIE CUCTEMBI IMHENHBIX YPaBHEHU.

BexTopHhas aaredpa

PaBeHcTBO HampaBieHHbIX OTpe3koB. [loHsTHe cBOOGOAHOTrO BekTopa. ClOXKEHHE BEKTOPOB.

OTHOLIEHHE OTPE3KOB. YMHOXKEHHE BEKTOpa Ha uucio. KoopaunaTel Ha npsMoi. JIunenHas

3aBUCUMOCTB BEKTOPOB. ' €OMETpHUYECKH CMBICIT TMHENHONW 3aBUCUMOCTH. ba3zuc u KoopAHATBHI

BEKTOpA. Y CJIIOBHSI INHEWHOW 3aBUCUMOCTH BEKTOPOB B KOOPJAMHATAX.

KommniexkcHsble ynciaa

Ornpezenenne KOMIUIEKCHOTO uucia. PasHple (Gopmbl KOMIUIEKCHOro umcia. Ornepanuud Haj

KOMIUIEKCHBIMU YHCIIaMHU.

DYHKIUH U CIIOCOOBI 3aJaHUI

Onpenenenve ¢GyHKIMU. AHaIUTHYECKoe, TaOiaMyHOEe M rpaduyeckoe 3ajaHue (QyHKIHH.

[TorpemnocTn BBEIYHCIICHUH. YucnoBas IIOCJIEIOBATEIHLHOCTD. [Tpenen YUCJIOBOU

[IOCJIEIOBATEILHOCTH. BTOpol 3amedarenbHbld Ipeaen. Teopemsl o mnpenenax. Ilepssiid

3aMedaTenbHbIN Tpenes. beckoHneuyHo Maibie 1 O€CKOHEYHO OOJBIITNE AUCIUTUTHHBI.

JudpdepeHunanbHOEe HCHUCTCHHE
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[TpowsBognas pynkmuu. Tabnuiia MpoM3BOIHBIX dJIEMEHTApHBIX (QyHKIUMI. ['eomMmeTpruyeckuii u
MEXaHUYeCKUi cMBICT Mpou3BoaHON. HenpepriBHOCTD GyHkuuii. Teopemsl Pomst u Jlarpamxka.
[TpowsBogHas cioxHOW M oOpatHoM QyHkiui. Juddepenmuman ¢ynkmuit. MccnenoBanue
(GyHKIMH C TOMOIIBIO MTPOU3BOAHON. AcuMiTOoTH (hyHKIMA. [TocTpoenne rpagukoB HyHKIMHA.
HNHuTerpajbHoe ucUMcIeHue

[lepBooOpasznas ¢Qynkums. CpoiicTBa mepBooOpasHoi (QyHKmmMH. Tabmuma OCHOBHBIX
uHrerpanoB. Heonpenenenuslii uHTerpan. OnpeneneHHbld uHTerpan. ®opmyna HeroToHa-
JleitoHnna. OCHOBHBIE METO/BI UHTErPUPOBaHUS. VIHTErpupoBaHre paliiOHAIbHBIX BBIPAXKEHUH.
WHTerpupoBanue HppalMOHANBHBIX BbIpAXKEHUH. IHTErpupoBaHME TPUTOHOMETPUUECKHUX
BeIpakeHni. HecoOcTBeHHBIN nHTErpal. [IpuMeHeHrne HHTETpaIoB ISl HAXOXKISHUS TUTOMIA IeH,
00bemoB. [IpuMeHeHre HHTErpanoB il HaXO0XKACHUS TUIOLIaId TOBEPXHOCTH.

DOYHKIUM MHOTHX NepeMeHHbIX

[Tonste GyHKIUU HECKOJIBKUX MEpPeMEHHbIX. ['papuk U JUHHM YypOBHS (GYHKIUHU [BYX
nepemenHbIX. [lpenen gpynkmun B Touke. HenpepbBHOCTh (DYHKIIMM B TOYKE M Ha MHOXECTBE.
YacTtHblie MPOU3BOHBIE. [Tonueri nuddepeHnman. Jluneapuzanus GYHKIIHA.
JuddepennmrpoBanue croKHBIX 1 HeIBHBIX (yHKIMA. KacarenpHas 1 HOpMallb K TIOBEPXHOCTH.
YactHbele mpousBojHble U AuddepeHInanbl BhICIIUX MOPSAKOB. DKCTpeMyM (DYHKIHMH IBYX

MePEMEHHBIX.
4. Komnerenuuu, popmupyembie B pe3yJbTaTe 0CBOCHUS I CUUIIMHBI:
o CIIOCOOHOCTh  MCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JHUCUUIUIMH

B nipodeccuonanbHoi aestenbroctu (OITK-3).
5. Ilnanupyembie pe3yJbTaThbl 00yUeHUSs
B PE3YIBbTATC OCBOCHUA JUCHUIIIIMHBI CTYJACHT MOJIZKEH:

3HamMb:

o OIIpeJIeJIEHUs,, TEOPEMbI, MOAXO/bl K PEIICHUIO 3a/lay U3 OCHOBHBIX pa3/eiioB BBICIICH
MaTeMaTHKHU;

®  TEOPETUKO-MHO)KECTBEHHbIE OCHOBBI MaTEMaTUUECKUX JUCLUIUINH;

o OCHOBHBIE MaTeMaTH4Yeckue GyHKIIUU U UX CBOMCTBA;

o BBIUUCIIUTENIbHBIE U ONlepallMOHHbIE METO/Ibl 00Pa0OTKH YHCIOBBIX BETUYHH;

o MeToAb! U (HepeHInaTBHOTO U HHTEIPAJIbHOTO UCUUCIICHUS;

o METO/bI 1 UHCTPYMEHTHI JINHEHHOI anredpsl;

ymembp:

o CTporo GopMyJIMpPOBATh YTBEPKACHUS U JOKA3bIBaTh TEOPEMBI;

o OIPEACIIATH AITOPUTMBI U IIPABUJIA JIJIS1 BBINIOJIHEHHS YUCIIEHHBIX PACYETOB;

o aHaAJTM3UPOBATh KOHEUHBIN pe3yNbTaT U d3PPEKTUBHOCTh PEATU3yEMBIX METOJIOB;

enademp:

. MaTeMaTHYeCKUM aIllapaToM M MPUMEHATh €ro JUIsi TOYHBIX W TNPHUOIMIKEHHBIX
(OLIEHOYHBIX ) BBIYMCIICHUM;

o CIIOCOOHOCTBIO TPEICTABIATH YMCIOBBIE JIaHHBIE W pE3yJNbTaThl B BUJE HaIJITHBIX
rpauKOB U JJMarpaMM, MOKa3bIBAIOIINX OCHOBHBIE 3aKOHOMEPHOCTH;

. YMEHHMEM CaMOCTOSTENBHO II0JIb30BaThCS CIIPABOYHBIMU MaTepUalIaMu;

o HaBBIKAMU MPAKTUYECKOT0 UCIOIb30BaHUs 0A30BbIX 3HAHUN U METOJIOB MATEMaTHKU.

6. O01mast TpPy10eMKOCTh JUCIHUIJIMHBI:

6 3aueTHBIX equHUI] (216 YacoB).

7. ®opMa KOHTPOJIA:

[Tpomexyrounast atrrectamnus — 3a4et (1 cem.), ax3aMeHsI (2 ceM.).

HNudpopmaruka

1. MecTro aucuMIiuHbI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
Huctunmuna «MHbopmaTtnka»y BxomauT B 0a3oByr dyacth Omoka bl «JlucnuminHb
(Momymm)» kak obs3aTenbHas quctumiuHa b1.5.14.
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2. leid 0CBOEHHUSA JUCUUILIMHBI:

o BOCIIUTAHUE Yy CTYJIEHTOB HH(MOPMALMOHHON KyJIbTYpbl, (OPMUPOBAHHE OTUETIMBOTO
IpPEICTaBICHU O pOJM ATOM HAyKM M 3HAHUM O COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTHUSIX.

3. Kpartkoe coaep:xanue JUCUMILIIMHbBI

HNudpopmanus, MHPOPMALMOHHBIE TEXHOJTOTHH

[Tonsitue mHbopmanmu. CroiictBa nHpopManuu. Bunel napopmanuu. OO6beM U KOJIUYECTBO

uHpopmanuu. PopMbl TMpeacTaBIeHUs U mepenadu uHpopmarmu. [Ipenmer uHPOpPMATUKH.

NHpopMallMOHHbIE TEXHOJIOTMH, JTalbl HX Ppa3BUTHSA M KiIacCUPUKALMs. OBOJIIOLMSA

KOMITBIOTEPHOU TEXHUKH.

Cnoco0bl nmpeacraBjieHust uHGopMauu

Cuctembl cuucnenusi. Kon, komupoBanme u nexkoaumpoBanue wuHpopmanuu. Koasl s

IPEJCTaBICHUs YUCell, CHMBOJIOB U M300pa)keHUH, ayuo- U Buaeo- nHpopmanuu. CucTeMHbIH

MOJXO0/1 B MOJICIMPOBAHUU CUCTEM. THUNbl HH(OpMAIMOHHBIX Mozeneil. DopMbl npeacTaBIeHUs

UH(POPMALIMOHHBIX MOJIENeH.

Xpanenue u 00padorka uHpopmanun

ApxuBanus. Buasl apxuBanuun. Metoabl cxatus uHdopmanuu. Vcropus pasBUTHS CPEACTB

BbruncautenpbHol TexHuku (BT). [lokosnenns 3BM M uX OCHOBHBIE XapaKTEPUCTUKH.

Knaccudukanus coBpemenHbsix cpeactB BT. OcnoBubie Omoku [IK w wx Ha3zHaveHwe.

[lepudepuiinple ycTpoiicTBa M HX XapaKTEPUCTUKU. 3allOMHUHAIOIIME YCTPOHCTBA U HX

XapaKTEPUCTHUKHU.

Texnu4eckue cpeacTBa peajn3anuy HH(POPMANMOHHBIX IIPOLECCOB

OneMeHTbl U CTPYKTypa OCHOBHOM NaMSTH KOMIbIOTEpa. BHemHue 3anomuHaomue

ycrpoiictBa. LleHTpanbHbIl  mpoueccop. MeTtoasl MHHMMH3ALMKM  JIOTUYECKUX — CXEM.

Apudmerndeckue u Joruueckue KoManibl. Banmosencteue ¢ IpyruMu ycTporcTeamu. Jpyrue

THUIIBI ADXUTEKTYPbl KOMIIBIOTEPOB.

IIporpammHoe o0ecnieuenue

O0630p mporpammHoro obecrnedeHus. OnepallMOHHbIE CHUCTEMBL. DBOJIIOLHS ONEPALMOHHBIX

cucreM. BBoa-BeiBoa U (paitioBas cucrema. Jlorudeckas u usnyeckasi opranuzaius QpaitoBon

cucrembl. Qaiinosbie omnepauuu. IlpuknanHoe nporpammuHoe obOecnedenue. Knaccudukanus
nporpaMMHoro obecrnedenus. Ilakerel mnpukiaaaHbix mporpaMM. OCHOBBI HCHOJB30BaHUS

IPUKIAJHBIX HpOTrpaMM OOIIEro Ha3HAYEHUsS: TEKCTOBBIX PEJAKTOPOB, HJIEKTPOHHBIX TAOIUIL,

cucteMm ymnpasieHus 6azamu naHHbIx (CYBJ]), rpaduyeckux perakTopoB, MAaKeThl CTaHAAPTHBIX

nporpamMM o(pHCHOTO Ha3HAUYEHUSI.

Mopenu pemienusi pyHKIMOHAJIBHBIX U BBIYHCINTEIBHBIX 32124

OcHOBHBIE TOHATHSA. MogenupoBaHue Kak MeToa Tno3HaHus. Kiaccudukanus BumoB

MozaennpoBaHusa. Maremarnueckue Mozenu. lloctpoeHme  MareMarMdecko — MOJENN.

Nudopmannonnsie Monenu. HasHaueHwe u Buabl MHPOpPMAIMOHHBIX Mojeneil. OCHOBHbIE

3Tanbl KOMIBIOTEPHOIO MOJIEITMPOBAHHUSL.

Komnerorepubie cerrn. OCHOBBI 3alIMTHI HH(pOpMaLIUK

OmnpeneneHne KOMIIBIOTEPHOW CETH U OCHOBHBIE TpeOOBaHUS, NPEIBIBISIEMbIE K CETSIM.

Knaccugukarnus cereit. Monenb B3aMMOAEHCTBHS OTKPHITHIX cUCTeM. CeTeBble MPOTOKOJIBI.

Anpecaius B KOMIbIOTEpHBIX ceTsx. bezomacHocTs. CereBoe 00OpynOBaHUE M JIMHUU CBSI3U.

CoobmectBo «utepuer». Ilomck u mybnukanus uHpopmauuu B HMureprere. CeteBoe

oO1ieHue.

WNudopmannonnas crpykrypa Poccuiickoit @enepanuu. Mupopmarronnas 6esonacHocts (Ub)

U ee CoCTaBlsiolue. YTpo3sl Oe3omacHOCTH MHGOpMalnuu U UX Kiaccudukauus. OCHOBHbIE

BubI 3amuiiaeMoit nudopmaruu. [Ipobaemsr b B MupoBoM coobiecTBe. 3aKOHOAATENbHBIE U

WHBbIE TpaBoBble akThl P®, perynupyromue mnpaBoBble oTHouieHHs B chepe Ub u 3ammrsr

rocygapcTBeHHON TaiiHbel. Cucrema opraHoB oOecneuenus Wb B P®. AnmuHucTpaTHBHO-

mpaBoBass M YroJIOBHAs OTBETCTBEHHOCTh B HH(POpMaMOHHON cdepe. 3amura OT

HECAaHKIIMOHMPOBAHHOTO BMEIIATENILCTBA B HH(OPMAIIMOHHBIE POLIECCHI.
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AJITOPUTMBI M AJTOPUTMHU3ALHA
ITonsitue anroputma. IlpencraBnenue anroputma. Coznanue aiaropurMa. MrepanuoHHblE U
PEKYPCHUBHBIE CTPYKTYpbl. D(PPEKTUBHOCTh U MPABUIBHOCTh airoputma. [Ipocreilmmii A3bIk
nporpammupoBanus. Mamunsl Tetopunra u Ilocta. Beruucnumbie 1 HEBBIYUCIUMBIE ()YHKITHH.
ANTOpUTMHYECKAS CIOKHOCTD 3a7ad.
S3bIKH IpOrpaMMHUPOBAHUS
Hcropuyeckuii 0630p. KoHuenuuu TpaguuuoHHOro nporpaMMupoBanus. CTPyKTYpbl JaHHBIX.
Maccusbl. Crnucku. Crexku. Ouepenu. JpeBoBuuHble cTpyKTyphl. [lpoueaypbl u (yHKIMH.
Peanuzanus s3pika. OOBEKTHO-OPUEHTUPOBAHHOE IporpammupoBaHue. lIporpammupoBaHue
IapaJuIeIbHbIX IIPOLIECCOB. [exiapatuBHoe IIPOrpaMMHUpPOBAHHUE. DNEeMEHTHI
IIPOrPaMMUPOBAHUS HA AJITOPUTMHUYECKOM SI3BIKE BBICOKOI'O YPOBHSI.
4. Komnerennuu, popmupyemsblie B pe3yJbTaTe 0CBOCHHUS AN CUMIIIMHBI:
. CHOCOOHOCTh  pemiaTh CTAaHAApPTHBIE 33aJadud  NpPO(ECCHOHANBHON  JIEesTEIHHOCTH
C HCIIOJIb30BAaHMEM COBPEMEHHBIX HH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHHA
C YY4ETOM OCHOBHBIX TpeOoBaHMit nH(popMarronHoi 6ezomacHoctu (OITK-4);

e  CIOCOOHOCTh K TMOWCKY M TMEPBHYHON O0OpabOTKE HAyYHON M HAYYHO-TEXHHYECKOU
undopmarmu (OI1K-5);

e  CIOCOOHOCTh MONy4YaTh W 00padaThIBATh PE3yNbTAThl HAYYHBIX OKCICPHMEHTOB C
MIOMOIIBIO COBPEMEHHBIX KOMIbIOTepHBIX TexHommoruit (ITK-5);

e  BIIAJICHUC HABBIKAMH MPEICTABICHHS MMOJYYCHHBIX PE3YJIbTATOB B BHIC KPATKUX OTYCTOB

u npesentanuii (I1K-6).
5. Ilimanupyemble pe3yJbTaTbl 00yUeHUsI
B pe3ynbprare 0CBOCHUS AUCLUIUIMHBI CTYICHT J0JI7KEeH:

3HaAMb:

. OCHOBHBIE CBEICHHMS O JHUCKPETHBIX CTPYKTypaX, HCIIOIb3YEMBIX B IIEPCOHAIBHBIX
KOMIIBIOTEPAX;

. OCHOBHBI€ aJITOPUTMBI TUIIOBBIX YHACIECHHBIX METOA0B PELICHUS MaTEMaTUYECKHUX 3a/1a4;

. OJIMH U3 S3BIKOB IIPOTPAaMMHUPOBAHUS;

. CTPYKTYpPY JIOKQJIbHBIX U ITI00aIbHBIX KOMIIBIOTEPHBIX CETEH;

ymemup:

. MPUMEHITh MaTeMaTHYEeCKHME METOJbl IMpH pelIeHHd Npo(ecCHOHATBHBIX 3adau

MOBBIIIEHHON CIIOKHOCTH;

e  paloTaTh B KaUeCTBE MOJIb30BATENS IEPCOHAIIEHOTO KOMITbIOTEPA;

o MCIOJIb30BaTh BHEIIHHE HOCUTENTU HHPOPMAITUH JJIsl 0OOMEeHA JaHHBIMU MEX]Ty MallTUHAMM;

. CO3/1aBaTh pE3epBHBbIC KOIMWU apXUBBI JaHHBIX U TPOTPaMM, HCIOJIb30BaTh S3bIKU U
CUCTEMBl MPOTPAaMMHPOBAHUS JJIsl peUIeHHs MpodecCHoHaNbHBIX 3ajad, padoTaTh C
IPOTrPaMMHBIMU CPEACTBAMU OOILEro Ha3HAYECHHUS;

enademp:

o METOJIaMU  NOCTPOEHMSI MaTeMaTHUYecKOl Mojaenu MNpodecCHOHANbHBIX 3aJad U
coJiepKaTelbHON UHTEPIIPETALIMH TOJTYyYeHHbIX PE3YJIbTaTOB;

o METOoJIaMHU TIoucKa U oOMeHa nHpopMaleld B T100aTbHBIX U JIOKATHHBIX KOMITBIOTEPHBIX
CeTsX;

o TEXHMYECKUMU M TPOTPAMMHBIMH CPEACTBAMU 3alUThl HH(OpManuu mpu padboTe ¢
KOMITHIOTEPHBIMH CUCTEMaMH, BKITFOYast PHEMbI aHTHBUPYCHOM 3aIUTHI.
6. O01as TPyA0eMKOCTb JUCIHUIJINHBI:
2 3aueTHble eauHUIBI (72 yaca).
7. ®opMa KOHTPOJIA:
[IpomexyTouHas aTTecTanus — 3a4et (2 ceM.).

duszuka

1. MecTo aucuMIiuHbI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
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Hucnurnnuna «dusukay BXoAUT B 6a30Byr0 4acTh 0yioka b1 «Jluciumniauaer (MOYyIH)» Kak
obs3arenpHas aucturnaa b1.65.15.
2. llesid 0CBOEHHUS JUCHUILIMHDBI:

o MOJIyYeHUE CTYICHTAaMU OCHOBOIIOJNATAIOUINX TMPEACTaBIEHUH O (QyHIAMEHTAIbHOM
CTPOCHHH MaTepuud U (PU3UYECKUX MPHUHIMIAX, JEeKAIIMX B OCHOBE COBPEMEHHOM
€CTECTBEHHOHAY4YHOW KapTUHBI MUPA,;

. dbopMUpPOBaHHE Yy CTYICHTOB COBPEMEHHOTO0 €CTECTBEHHOHAYYHOTO MHUPOBO33pPEHUS,
pa3BUTHE HAYYHOT'O MBIIUICHHS U PACIIMPEHHUE UX HAYYHO-TEXHUYECKOTO KPyro3opa.

3. Kparkoe conep:kanue TUCHUTIAHBI

Mexanuka

Kunemamuka

[Tpenmet u Mmetoab! Mexanuku. KpaTkuii ucropuueckuit 0030p pa3BUTHS MEXaHHUKH.
Paguyc-BekTop MarepuanbHOM TOUKM. KMHEMaTnueckue ypaBHEHHUS ABHKECHUS MAaTEPHAIbHON
TOYkH. TpaekTopus MarepuaibHONW TOuku. Bektop mnepememienus. CKOpOCTh. Y CKOpPEHHE.
KpuBonuneliHoe nBuxenue. TaHreHnnaabHOe 1 HOPMAaJIbHOE YCKOPEHUS.

HAunamuka mamepuanvrou mouxku. Bcemupnoe msazomenue

IlepBbiii 3akoH Herorona. Ilonstue o cumie. Macca. Bropont 3akoH Herorona. IIpuHiuumn
HE3aBUCUMOCTH JieicTBuUs cuil. Tpetuit 3akoH HetoToHa. [IpeoOpa3zoBanue xkoopaunat [anunes
M MEXaHWYECKMH  MPUHIMI ~ OTHOCUTENbHOCTH. (OCHOBHOE  ypaBHEHHME JUHAMHMKU
MOCTYIATENbHOIO JIBXKEHHUSI MarepuanbHOM Touku. Mmnynbc martepuanbHOW TOYkU. LleHTp
MHEPLIUU CUCTEMBI.

Dnepzusa u paboma

OcHOBHBIE TIOHATHS 00 SHEPTHM MEXaHWYecKoi cuctembl. Pabora. KoHcepBaTHBHBIC CHIIBI
VYcnoBue NOTEHIMAIBHOCTU CUIIOBOTO NOJI. MouiHoCcTh. Buibl 3Heprun. 3aKkoH COXpaHEHUs U
IPEBpALEHMs] SHEPTUU.

Jlunamuka epawiamenvnozo 08uiceHus meepoozo mena

Bropoii 3akon HproTOHaA Mg BpalaTeNbHOTO JBMXKEHUS M €ro aHajiu3. MOMEHT MMIyJbca
MaTepUalbHOW TOYKM M TBepAOro Tena. OCHOBHOE ypaBHEHUE AWHAMHUKHU BpPALATEIBHOTO
JBUKEHMS. 3aKOH COXpaHEHUsI MOMEHTa KojudecTBa ABMkeHUs. ['mpockon. ['mpockonmyueckuii
apdext. Kunernueckass sHeprusi Bpamarouierocs tesia. Pabora BHEIIHMX CHJI IpU BpalleHUU
TBEP/OrO Tena.

Cneyuanvhas meopua OmHoOCUmMENbHOCHU

[IpeoOpazoBanus Jlopenma. OgHOBPEMEHHOCTh COOBITHI B pa3HBIX CHCTeMax oTcuera. JmmHa
TE1 B pa3HbIX CHCTEMax. PENSTMBUCTCKMI 3aKOH CIIOKEHHUs CKOpocTed. PenmstuBncrckuii
UMITYJIBC.

Konebanua u eonnwi

OcHoBHble NTOHATHS U onpezeneHus. Konebanus moxa aeldcTBueM ynpyroi cuibl (IPpY>KMHHBIN
MasTHUK). DHeprusi kojeOmonierocst tena. OCHOBHOE ypaBHEHHE TapMOHMYECKUX CBOOOTHBIX
konebanuii. Matematnueckuil U pusnyeckuii MasTHUKH. CIIO)KEHUE MEXaHUYECKUX KOJIeOaHUH.
3aryxatomue kosnebanus. BeiHyx1eHHbIe KojeOaHus. MexaHndeckue BosIHbL. PacnpocTpanenue
BOJIH B ynpyrou cpeae. BomHoBoe ypaBHeHue. JHeprusi BoJdHbI. O0beMHas TUIOTHOCTh YPHEPTUU
BOJIHBL. [ImoTHOCTH OTOKA SHEepruu. Bexrop YMmoBa. Ctosiurie BOIHBI.

MoJgekyasipHas ¢u3nKa 4 OCHOBBI TEPMOJIMHAMMKH

Ocnoevt mepmoounamuku

OCHOBBI TEPMOJMHAMHMKH. TEepMOJAMHAMHMYECKUH W  MOJIEKYISPHO-KMHETUYECKUH METOJ
MCCJIEIOBAHMSI SIBJICHUH NPUPOBI. TepMOAMHAMUYECKOE COCTOSIHUE Tesla. BHyTpeHHss sHeprusl.
PaGoTa raza. IlepBbiit 3akoH (Havano) TepmMoauHaMUKH. OCHOBHBIE MOHATHSI O TETUIOEMKOCTH
BemlecTBa. M3oxopuueckuil npouecc. M3o6apudeckuii mporecc. ObpatuMele 1 HeoOpaTUMbIE
npoueccol. Kpyrosoii nponecc. [ukn Kapuo. Bropoe navano tepmoannamuku. [IpuBenennas
terora. PaBeHcTBO (HepaBeHcTBO) Kitaysmyca. Teopema Kiaysmyca. Ontponms. CaolicTBa
SHTpONUU. OUINYECKUI CMBICIT SHTPOIHH.

OcHOGbI MONEKYAPHO-KUHEMUYECKOT meopuu 2a306
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Brenenne. OcnoBHoe ypaBHeHue MKT wunpeanbHbix ra3zoB. Temmeparypa. Pacnpenenenue
SHEPTHUU 1O CTENEHSIM CBOOO/IbI MOJIEKYJIbl. BHYTpeHHSA SHEpIrUs UAeaIbHOTO rasa.
Onpeodenenue KoIhpuuyuenma nosepxHocmmno2o HamaxyceHusn dryncuokocmei. Onpeodenenue
cKopocmu 36yKa Memooom cmoauux ¢oan. Cmamucmuyueckue pacnpeoeneHus
Pacnipenenenne MOJEKysl IO CKOPOCTSAM. 3aKOH paclpeiesieHUus MOJIEKYJ HICAIbHOIO rasa
BO BHEIIHEM CWJIOBOM Iosie. Pacnpenenenue naBineHuss no BeicoTe. CpeaHee 4MCIIO
CTOJIKHOBEHUI U CpeaHsisd JUIMHA CBOOOAHOTO Npobera MosieKyl. SIBnenus nepexoca. Juddysus.
TemnonpoBoaHOCTh. BHYTpEeHHEE TpeHueE.

Onpeoenenue korpguyuenma enympenneco mpenus xcuokocmu. Peanvnoie cazol

VYpaBHeHnue Ban-aep-Baansca. Bnaxxnocts Bo3ayxa. IIoBepXHOCTHOE HaTsSKEHUE. CMAaYMBaHUE U
HecmaunBanue. Kammusapasie ssnenus. @opmyiia Jlamnaca.

DJIEKTPUYeCTBO U MarHeTU3M

OcHo6HbIe 3aKOHbL U XAPAKMEPUCMUKU I1EKMPUYECKO20 NOJIA 6 6AKyyMe

[ToTeHIMaIbHOCTD IEKTPUUYECKOTO IOJISL. DJIEKTPUUECKOE 10JIe B AUAJIEKTpuKax. [IpoBogHuku
B DJIEKTPUYECKOM IIOJIE. DHEPIHsl CHUCTEMBl 3apsDKCHHBIX TEJ. 3aKOHBI ITOCTOSHHOIO TOKA.
Teopema l'aycca i IuaneKTpUKOB. Bektop anekrpudeckoil mHaykuuu. llomspuzyeMocTts u
JUdJIeKTpudeckass — npoHunaeMocts.  CerHerosnekTpuku.  ['paHnunble  ycnoBua — Ais
ANEKTPUYECKOTO TOJIA.

Maznummnoe none

MarautHoe mojie B BakyymMe. ODHEpruss MU CWibl B MarHUTHOM Moje. MarHutHoe Ioje B
BEUIECTBE.  JJEKTpOMarHuTHas MHAyKuusA. OcHOBbl Teopun  MakcBemia.  OHeprus
AJIEKTPOMAarHUTHOTO IOJIA. DJIEKTPOMAarHUTHbBIE KOJIEOAHUSI U BOJIHBI.

OnrTuka

['eomerpuueckas ontuka. CBer. 3akoHbl TeoMeTpuyeckod onTukd. Jluu3bl. 3epkana.
Ontuueckue npubopsl. [11a3 kak ontuyeckas cucrema. BomHoBas ontuka. MHTepdepeniys
cera. Judpaxuus cBera. B3anmoneicTBre cBeTa ¢ BEIIECTBOM.

Pu3nKka aTOMOB H ATOMHBIX SBJICHHI

Muxkpomup. OCHOBHBIE 3Tanbl pa3BUTUs MUKpoMupa. CoBpeMeHHbIEe IPECTaBICHNUs 00 aToMe,
[Topsiaku puznueckux BeNMWYUH B GU3UKE MUKpoMUpa. BosiHbl 1 kBaHTHI. TerioBoit U3nydeHue.
®opmyna [lnanka. POTOHBI. DHEprus M HUMIYJIbC (POTOHOB. 3aKOHBI TEIUIOBOTO H3JIyYEHUS.
Yactuupsl 1 BoaHbl. KopmyckymnspHo-BonHOBOM nyanusMm. I'mmore3a ae bpoing. Judpaxuus
aekTpoHoB. BomHoBoi# maker. CooTHoIeHHE HeomnpeaeneHHocTeld. YpasHenue peaunrepa.
OnHO2NEKTPOHHBIA aTOM. ATOMHBIE CIEKTpbl. CepualbHbIE 3aKOHOMEPHOCTH B JIMHEHYATBIX
cnektpax aromoB. OmnbiTel Pesepdopna. Moaens aroma Pesepdopna-bopa. YpoBHu suepruun
atoMa Bopopona. YpasHenue lllpenunrepa mns aroma Bomopoaa. CranMoOHapHBIE COCTOSHUS.
OHepreTudyeckuil crexkrtp. MHOrosnekTpoHHble arombl. CTaTHUCTUYECKHE paclpesesieHus
®epmu-upaka u boze-DiinmreiiHa. bo3onsl u ¢epmuonsl. HepaznumuumocTh OJMHAKOBBIX
mukpouacTtull. [lpunuun Ilaynu. CummerpudHble U aHTUCUMMETPUYHbBIE BOJTHOBbBIE (DYHKIIMU.
3anosHeHHe 3JEKTPOHHBIX oOomouek. Ilepmonmueckuit 3akon .M. MenzaeneeBa. VYuer
B3aUMO/JICUCTBUS 3JIEKTPOHOB B MHOTOAJIEKTPOHHBIX aTomax. Meron Xaptpu-Poxka. BexkropHas
mojenb aroma. [IpaBuno XyHnaa. DnekTpoMarHuTHbIE Nepexo/ sl B aromax. CuH-opOUTaNIbHOE
B3aUMOJICVCTBUE B aTOMaX. MyJIbTUIUIETHOCTh SHEPIE€THUYECKUX YPOBHEH W JIMHUWA U3ITy4YECHUS.
[IpaBuna or6opa. CHoOHTaHHbIE W BBIHYXJEHHBIE Iepexojbl. BpemMeHa XH3HHM aTOMOB B
BO30YXKICHHBIX  COCTOSIHMSIX.  VIHTEHCHMBHOCTH  CHEKTpasibHbIX  JuHUH. Cucremaruka
CHEKTPAJIBHBIX TEPMOB U CIEKTPBHl MHOTO3JEKTPOHHBIX aTOMOB. YPOBHHM 3HEPIMU U CIEKTPHI
aTOMOB HIENIOYHBIX MeTaiioB. (Cxema ypOBHEH »HHEpPruM IIEI0YHO3EMENbHbIX aTOMOB.
PenTrenoBckue CeKTpbl. XapaKTePUCTUYHOCTh PEHTI€HOBCKHX CIIEKTPOB M UX OCOOEHHOCTH.
3akoH Mo3zmu. JlyOneTHbI XapakTep PEHTTeHOBCKHX crekTpoB. Dddext Osxe. Moinekyna.
Xumunueckasi cBsi3b. VoHHBIE paguychl. l'erepornosiipHble M TOMEOMOJSPHBIE MOJIEKYIIBI.
Anuabatuyeckoe mnpuOIMKeHue. PasneneHue JABWKEHUS MOJIGKYJIBI Ha  3JEKTPOHHOE,
KosiebarenbHOe W BpamatrenbHoe. BpamaTenbHo-KoneOaTeabHble CHEKTPhl. JJIEKTPOHHO-
Kosie0aTeIbHO-Bpall[aTeNIbHbIE  CIIEKTPhl  JBYXaTOMHBIX Mouiekyn. [lpaBuma otOopa ans
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MOJIEKYJsIpHbIX crieKTpoB. [Ipuniun dpanko-Konnona. [Ipegauconmanus. CriomHbie CIEKTPhI
JIByXaTOMHBIX MOJIEKyJa. MHoroaroMHbele MoJekyiabl. Cummerpus Moinekyn. KoneGaTenpHbId
CHEKTP MHOTOAaTOMHBIX MoJiekyd. KomOuHanmumoHHOe paccessHue cBeTa. MakpocKoNUYecKue
KBAHTOBBIC SAIBJICHUS.

4. KomnereHunu, (popMupyembie B pe3yJibTaTe 0CBOCHUS AW CHUILINHBI:

o CIOCOOHOCTh ~ MICTIOJIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUTUIMH
B ipodeccuonanbHoil nesteapHoct (OITK-3);
o CIOCOOHOCTh TPHUMEHSTh OCHOBHBIC E€CTECTBCHHOHAYYHBIC 3aKOHBI M 3aKOHOMEPHOCTH

Pa3BHUTHUS XUMUYECKOW HAYKH MIPU aHAJIN3E MOIy4eHHBIX pe3yinbraToB ([TK-4).
5. Ilnanupyemble pe3yJabTaThl 00y4eHMsI
B pesynbTare 0OCBOCHUS AUCHUIIUHBI CTYICHT JOJIKEeH:

3Hamy:

o dbyHIamMeHTallbHbIe  pa3fenbl  (U3MKH:  MEXaHUKY,  MOJEKYIApHYI  (U3UKY
U OCHOBBI TEPMOJMHAMHKH, SJIEKTPHYECTBO M MArHeTU3M, ONTHKY, (HU3UKYy aTOMOB U
ATOMHBIX SIBJICHU,

ymembw:

o UCTIOJIB30BaTh TEOPETHUECKUE 3HaHWA 1O (U3MKE i OOBSICHEHUS pe3yJIbTaToOB
XUMHYECKHX OKCIIEPUMEHTOB, MPUMEHATHh 3HaHHWs B 001MacTu (PU3UMKU [JIsl OCBOCHUS
o0mrenpodecCHOHATBPHBIX JUCIUTUIMH M peIIeHHs MPO(EeCCHOHATBHBIX 3a/1a4;

enademp:

o HaBbIKAaMU (PU3NYECKUX UCCIIEIOBAHUM.

6. O01ast TPy10eMKOCTh JUCHUIJIMHBI:

13 3aueTHBIX equHuUIl (468 yacon).

7. ®opMa KOHTPOJIA:

[TpomexyTouHas aTTectanus — 3a4et (3 cem.), Ik3aMeHsl (4 cem.).

KBanroBasi xumusa

1. MecTo tucuMnIMHbI (MOAYJIsI) B CTPYKType 00pa30BaTe/JIbHOH NPOrpaMMbl
Huctunnuna «KBaHToBas XuMus» BXOAUT B 0a30Byr0 yacTh Onoka bl «/lucuummmab
(MomymH)» kak obs3aTenbHas quctumiuHa b1.6.16.
2. lenu ocBOeHMS IMCHUIIIMHBI:
. 03HAaKOMJIEHUE CTYACHTOB C OOIIMMHU MPUHIMIIAMUA U METOJJaMHU KBaHTOBOW XMMMH;
. OBJIaJICHHE TEOPETUYECKUMHU OCHOBAMHU METOJOB omnucaHus xumuueckoil cssizu (BC u
MO), npumMeHeHue 3TUX 3HAaHUH IPU PELICHUH KOHKPETHBIX NPO(peCcCCHOHATIBHBIX 3aj1au.
3. Kparkoe coaep:kanue JUCHUTIIUHBI
[Ipeamer kBaHTOBOM XMMMH. MaremaTHyeckuil (opMaan3M KBAHTOBON XHMHUHU. YpaBHEHHE
[penunrepa nns Mosekyn. Anuabatudeckoe npuoOimxeHue. [1oBepXHOCTh MOTEHIMATBHOU
SHEpruu. SlnepHas AMHAMHUKAa W pelIeHHe KojeOaTenbHOW 3anaud Ui siiep. DJIEeKTPOHHOe
ypaBHEHUE [IIpenuurepa. OnHO31EKTPOHHOE NpUOIIKEHUE. [IpencraBienue
MHOT'03JIEKTPOHHON BOJTHOBOM (DYHKIIMM B BUJIE PA3JIOKEHUS 110 TTOJIHOMY KOH(UTYPAalHOHHOMY
6aszucy. Crnun. [lpuamun [laymu. Jlerepmunant Cimdiitepa. DIeKTPOHHBIE COCTOSHUS. MeTon
Xaprpu-®oka. [logxon MO JIKAO. basucusle Habopsl. O030p METOMOB ydeTa 3JIEKTPOHHOM
koppemsinuu. Meron ¢ynkunonana miaotHoctd (DFT). O030p momysMnupHueckux MeETOJI0B
pacuera.
4. KomnereHuuu, popmupyemsbie B pe3yabTaTe 0CBOCHHUS AUCHUIIMHBI:
. CIIOCOOHOCTh HCIIOJIb30BaTh ITOJTyYEHHBIE 3HaHMUSI  TEOPETUYECKUX OCHOB
(GyHIaMEHTATBHBIX Pa3/Ie]IOB XUMHH IIPH PeLICHUH MpodeccuoHanbHbIx 3ana4d (OITK-1);
. BJIaJICHUE CUCTEMOH (pyHIaMeHTaIbHbIX XuMudeckux noustui (I1K-3).
5. I[lmanupyemble pe3yabTaThbl 00y4eHUsl
B pe3ynbraTe 0CBOSHUS IUCHUIUIMHBI CTYACHT AOJIKEeH:
3HamMb:
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° OCHOBBI KBAaHTOBOW XMMUU: 3aKOHBI U TMOJIOXKEHUS KBAHTOBOM MEXAHUKH B MPUIOKEHUU K
ATOMHBIM U MOJIEKYJISIPHBIM CUCTEMaM;

° HamOojee BaKHBIEC IOAXOJAbI W MPHOIMKCHUS, HWCIOJb3yeMbIC ISl PEHICHHs 3a1adu
OTHMCaHUsI XUMHUYECKHUX CHCTEM Ha MUKPOCKOITMYECKOM KBAaHTOBOM YPOBHE;

° HanOoJiee pacIpOCTPaHCHHBIC TNMPUOIMKCHHBIE PAcCUYEeTHBIC CXEMBbI, MPUMEHSEMBbIC IS
TEOPETUYECKOT0 HW3Y4YeHUsS CTPOCHUS W CBOMCTB XHMMHUUYECKHX COCIMHEHHM, UX
B3aUMOJICCTBUI M ITPEBPALICHU;

° COBPEMEHHBIC MPEACTABICHUS O TIPUPOAC XUMUUYECKON CBS3M U POJIM KBAHTOBBIX SIBJICHHUM

B XUMMUY;

. HanOoyiee AaKTyaJlbHbIE HANpPABJICHUS HWCCICAOBAHMA B COBPEMEHHOH TEOPETHUECKOM
XUMMUY;

ymembo:

. OpUEHTUPOBATHCS B OCHOBHBIX INPUOIMKEHUSAX U MOJAXOAAX, IPUMEHSEMbIX B KBAHTOBOM
XUMHH, & TAK)KE HMEPAPXUUYECKOU CPelle COBPEMEHHBIX KBAaHTOBOXMMHMUYECKHUX PACUETHBIX
CXEM;

. NOHMMAaTh  MaTeMaTHYeCKUil  (opMalM3M  KBAaHTOBOM  TEOPHH,  HCIOJIb3yEeMBIN
B COBPEMEHHOM TEOPETUYECKOH JINTEPATYPE;

enaoemy:

o MOHATUMHBIM anmapaToM KBAaHTOBOM TEOpPUHM M TEOPETUYECKUMH MPEACTABICHUSIMU
B 00JIaCTU KBAaHTOBOW XUMHH.
6. O01mast TpPyA0eMKOCTh JUCIHUIIJIMHBI:
5 3agernpix enunm (180 wyacos).
7. ®opMa KOHTPOJIA:
[TpomexyTouHas aTTecTanus — 3k3ameH (6 cem.).

Koanonanag xumus

1. MecTo nucuMminHbl (MOYJis1) B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl
Huctunnuna «KommonaHas XuMus» BXOAUT B 06a30Byr0 4acTh O5moka bl «/lucuumninabl
(Momynu)» kak obsi3arenbHas aucuurumaa b1.b.17.
2. Ileab ocBOEHHSI M CHUILINHBI:
° OBJIQJICHHE TEOPETUUYECKMMHU OCHOBAMU COBPEMEHHOM KOJUIOMJIHOM XHWMHHU, PA3THUYHBIMU
€e METO/JaMH, TMOHMMAaHHEM 3aKOHOMEPHOCTEH, OIpeAeNsIonuX CBOMCTBA BEIIECTB
B JIMCTIIEPCHOM COCTOSIHUU U TIOBEPXHOCTHBIX SIBJICHUSX B IUCIIEPCHBIX CUCTEMAX.
3. KpaTkoe coaepskanue QuCHUNIHHBI
BBenenne
OcCHOBHBIE TIOHATHSI KOJUIOWJTHOM XUMHH, OOBEKTHI M 1ed u3ydeHus. KosouaHble 4acTUIlbI
U KOJUIOMIHBIE CHUCTEMBI; KOJIJIOUTHOE (IMCIEepPCHOE) COCTOsSHUE BemlecTBa. KonnuecTBEHHOE
ompeesieHue JUCTIEPCHOCTU: TUCIIEPCHOCTh M yJelbHasi TOBEPXHOCTh, KPUBH3HA MTOBEPXHOCTH
yacTull AucrnepcHoil (as3pl. Pomb MOBEpXHOCTHBIX SBJICHHM B Mpoleccax, MPOTEKAOIINX
B JUCHEPCHBIX CHUCTeMaX. B3auMOCBSI3b KOJUIOMTHOM XUMHUHU C JPYTUMH XHUMHUYECKUMU
TUCITUIIMHAME, ¢ (U3UKON, OMOJIOTHEH, reoorueit, MeTuIuHOM. [ TaBHbIE HOBBIE HATIPABIICHUS
1 O0BEKTHl (HAHOCHUCTEMBI, MUKPOAIMYJICHH, OMOKOJUIOU B, TOHKUE TUICHKH U Jp.), U3ydaeMble
KOJIJIOUJTHOM XHUMHUEH.
IloBepXHOCTHBIE SABJIEHUS
Tepmoounamurka no6epxHoOCMHbIX A61EHUL
[ToBepxHOCTh pazaena ¢a3z. CBoOoaHAS MOBEPXHOCTHAS HHEprus. [IoBEpXHOCTHOE HATSKEHUE,
CWJIOBasi M JHEpPreThdecKkas TPAKTOBKH. MeToj HM30BITOYHBIX TEPMOJIMHAMUYECKUX (YHKIUI
noBepxHocTHOTO cioss  (I'm06c). IlomsaTHe O TOBEPXHOCTH pa3peiBa W pa3eisiomen
noBepxHocTU. OO00OIIEHHOE YpaBHEHHE MEPBOTO W BTOPOTO 3aKOHOB TEPMOJWHAMUKU IS
MOBEPXHOCTU pazaena (a3. M3MeHeHHEe MOBEPXHOCTHOTO HATSKCHMS JKUIKOCTH Ha TPaHUIIS
C COOCTBEHHBIM IapOM B 3aBHCHMOCTH OT TeMIepaTyphl, KpPUTHUECKas TemIepaTypa Io
Menneneeny.
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Kanunnapnoie aénenus

Kannmnsproe nasnenue. 3akoH Jlamnaca. 3aBUCHMOCTb JaBJIEHHs Mapa OT KPUBU3HBI
IOBEPXHOCTU KUAKOCTH. 3akoH Tomcona. Kamwuispras konzaeHcauus. M3orepmuueckas
IIEPETrOHKA BEIIECTBA. 3aBUCUMOCTh PACTBOPUMOCTH OT KPHUBM3HBI NTOBEPXHOCTHU JUCIEPCHBIX
yactul, (3akoH ['m66ca-OcrtBanpna-Opeitaanuxa). PaBHOBecHas ¢opma KpUCTaLUIOB (3aKOH
['u66ca-Kropu-Bynbda). CmaumBanume. KpaeBoit  yron. 3akon  FOnra  (cuioBoit
U sHepretTuueckuil BbIBOABI). COOTHOLIEHHME MEXAYy paboTaMM KOre3ud M ajre3uu Ipu
cmMauuBaHuM. KamwisipHoe nNOAHATHE JKUAKOCTH, ypaBHeHue JKioopeHa, KanwuisipHas
HOCTOSIHHAS JKUJKOCTU. M30uparenbHOe cMaunBaHUE KaK METOJl XapaKTEePUCTUKH [TOBEPXHOCTEN
TBEpAbIX Tl (MMOPMIBHBIX M JHO0PoOHBIX). IlomHOe cMmaumBaHHMe (TEPMOAMHAMHYECKOE
YCIIOBHE).

Ilogepxnocmuvie A61€HUA U MEXAHUYECKUE CEOUCIEA MEEPOLIX Mel

Paszpymienne u wn3MenbueHue (AUCHEPrHMpPOBAHUE) TBEPABIX Tel KaK (PU3MKO-XMMHUYECKHUM
npoiiecc oOpazoBaHus HOBOM nmoBepxHocTu. Teopus ['puddurca, ycnoBue caMmonpou3BoIbLHOTO
pacripocTpaHeHus TpemuH. Dpdext Pebunnepa: u3MeHeHne NMPOYHOCTH U MJIACTUYHOCTU Kak
CJIEZICTBAE CHIKCHHS TOBEPXHOCTHOW SHEPruM TBEpAbIX Tel. OCHOBHBIE (POPMBI MPOSBICHUS
s¢dexra: IUIaCTU(QULIUPOBAHHE, BO3HUKHOBEHHE XPYIKOCTH, CaMOIPOM3BOJILHOE
JHCTIeprupoBanue. TepMoInHaAMHUYECKHE YCIOBUS TposiBieHus dddexra Pebunnepa. Biusaue
XUMHUYECKON TPHUPOJBI TBEPABIX TN U JKUAKOCTEH Ha BO3MOXKHOCTb €ro IpOSIBICHUS.
DNeKTpOKaAMHIUIAPHBIN 3D DeKT.

Aocopoyun na nosepxnocmu pazoena a3

AncopOrus Kak caMOIPOM3BOJIFHOE KOHIICHTPUPOBAaHUE HA MMOBEPXHOCTH paszena (a3 BemecTs,
CHIDKalOMX  MexdasHoe HaTspkeHHMe. OTHOCHUTENBHOCTh  IMOHSTHUS — «IIOBEPXHOCTHAs
AKTUBHOCTBY» (3aBHCUMOCTh OT NPUPOABI KOHTAaKTHpyrommx (a3). [ToBepXHOCTHO-aKTHBHEIE
METaJlIbI.

TepMoauHaMuKa Tmporecca ajacopOmuu. YpaBHeHuwe ancopoumm [mnOOca. 3aBHCHMOCTH
IOBEPXHOCTHOIO  HATsDKeHUs OT KoHueHTpauuu IIAB. VpaBuenuwe IllumkoBckoro.
[ToBepxHOCTHasT ~ aKTUBHOCTh, €€ W3MEHEHHME B  romosiornueckux  psagax  [IAB.
TepmoauHaMuyeckoe  oOocHoBaHuMe  mpaBuwia  TpayGe-/[rokmo.  Pabora  apcopOuum.
JluHamuueckuii xapaktep aJcopOLMOHHOIO paBHOBECHS Ha IMOBEPXHOCTHU paszena pactsop [TIAB
— ra3. YpasHenue JIsHrMmropa, ero cBsi3b ¢ ypaBHeHussMH ['n60ca, HlumkoBckoro u @pyMkuHa.
Crpoenue  MoHocioeB — pactBopuMblx  IIAB.  JIByxmepHOe  COCTOSSHME  BEIECTBa
B IIOBEPXHOCTHOM CJIO€, OPHEHTALUS MOJIEKYJ] B DPa3peKEHHBIX M B HACBIIEHHBIX CIOSX.
VYpasHenue cocrosinus MoHocnos [IAB. Pacuer pazmepos monekyn ITAB.

IToBepxHOCTHBIE IUIEHKM HepacTBOpUMBIX [IAB; moOBEepXHOCTHOE JaBJIEHHME; METOABI €0
u3Mepenus. Mzorepmbl aByxmepHoro nasieHus. AacopOuus ITAB Ha moBepxHOCTH paszaena
HecMelMBarommxcs xuakocreid. Ancopouus [TAB u3 pacTBopoB Ha MOBEPXHOCTH TBEPABIX TeEIl.
[TpaBuiio ypaBHUBaHUS nojisipHocTe PeOunpaepa.

InekmponoeepxHocmubvie A61€HUA 6 OUCHEPCHBIX CUCIEMAaX

JBoitHoit snexktpudeckuii cinoit ([JI3C). Ilpuunnbl obpazosanus JIIC. Tepmoaunammueckoe
paBHOBECHE MOBEPXHOCTH pazjena (a3 ¢ ydyeToM 3JIeKTpHUUECKOW dHepruu. Mojienu cTpoeHHs
JAD2C (reopun [I'enbmronsua, I'yn-Uenmena, Illrepna, I'pama). M3menenue mnoteHuuana
B 3aBHCHUMOCTH OT pACCTOSHHUS OT TOBEPXHOCTH Uil CWIBHO U Cl1ab0 3apsyKEHHBIX
MOBEPXHOCTEH; BIMSHUE KOHLEHTPALMU U 3apsiia MOHOB AJIEKTPOJIUTA. DIEKTPOKHUHETUYECKUE
SBJICHUSA: D3JEKTPO(oOpe3, 3JIEKTPOOCMOC, TOTEHLUANbl TEUEHHS M OCeNaHHs; Teopus
I'enbMronba-CMOIyXOBCKOTO.  DJIEKTPOKMHETUYECKHIT TOTEHIMANI, TpaHUIA CKOJbKEHHUS.
MeTto1bl onpeeNeHns AEKTPOKNHETHYECKOIO TOTEHIIAA.

Kosustonanbie (1ucnepcHbie) CHCTEMBI

JTuogpoonvie cucmemut

JucneprailMOHHbIE METOABl IOJIYY€HHS JUCIEPCHBIX CcHCTeM (30J1eM, SMyJbCHUM, IIEH,
asposozeir). Pomp IIAB B mpomecax mnomydeHuss aucnepcHbIXx cucteM. CBs3b  paboThI
JTUCIIEPrUpOBaHUsl C TOBEPXHOCTHOM »Heprueil TBepabix Ten. Vcmonb3zoBanue sddexra

55



PeOunmepa 11 yMeHbImeHHs paboOTHl aucrieprupoBanusi. KoHIeHcallMOHHBIE —CITOCOOBI
NOJy4eHUs1 JHCTepcHbIX cucteM. OOpa3oBaHue 307€il B mpolecce XUMHUYECKUX pPEaKLuil.
TepMoauHaMuKa TOMOT€HHOTO M TE€TEPOreHHOro o0Opa3oBaHHs KOJUIOMAHBIX  YacTHUI
npu ($azoBeIx Tnepexomax l-ro poma (teopust ['mG6ca-Donbmepa). Pabora obOpazoBanus
3aponpiieli  HOBOM  ¢aszpl. OOpa3oBaHuMe 4YacTHI[ JUCHEpCHOM ¢a3pl B Mpoleccax
KPUCTAJJIM3alM M3 pacTBOPOB, KOHJEHCAIMM IEPECBHILIEHHOIO Iapa, KUIEHHs. MeTomabl
peryJiMpoBaHUs pa3MEPOB YACTHUIL B JUCTIEPCHBIX CHCTEMaX.

Juogpunvnwie oucnepcrnovie cucmemol

Tepmoannamuka o0pa3oBaHUs TUO(PUIBEHBIX KOJUTOMTHBIX CHUCTEM; KpUTEpUii
CaMOIIPOU3BOJIBHOTO JACIIEPTUPOBAHUS (kputepuit Pebunnepa-1llykuna).
Munennoo6pazoBanue B pactBopax [IAB. Kputuueckas kKoHIEHTpalus MHUIEI000pa30BaHUs
(KKM), ocHoBHble MeToabl onpeaeneHuss KKM. DOMmnupuueckre 3aKkOHOMEPHOCTH U3MEHEHMSI
KKM 1 MHHHManbHOrO 3HAY€HUS! MOBEPXHOCTHOIO HATSHKEHMsI Ha TpaHUIE pasliera pacTBOP
[TAB — Bo3ayx B romonoruyeckux psaax ITAB. Ctpoenue mpsiMbIX B OOpaTHBIX MHULEIIT TpU
pa3nnuHbix KoHIeHTpanusx [TAB. Tepmoaunamuka MUeio00pa3oBaHus: TEIIOBbIE 3(PPEKTHI,
poib  TUAPO(POOHBIX B3aMMOJEHCTBHIA, AWarpamMma (a30BBIX COCTOSIHHH, TeMIlepaTypHas
3apucuMocTh KKM; touka Kpadra. Conrobunuzanus (KOIIOUTHOE pAaCTBOPEHUE OPraHUYEeCKUX
BELIECTB B MPSMBIX MULEIJIAX).

Imynvcuu u nenwvt

OMyJIbCUU. DMYJbIraTopbl, TPUHIUIEI BeiOOpa [IAB s crabunuzanuu npsMeix U 0OpaTHBIX
smynecuil. Ponbs rugpodunsHOIMNOduisHOro Oamanca wmonekynsl [IAB B crabunuzanuu
OIMYNbCUH. DMYIbCHOHHBIC TUICHKH;, MX CTPOEHHE M (haKTOPHI, BIUSIOIMIME HA YCTOMYUBOCTH
SMYIBCUOHHBIX TIeHOK. OOpamenue (a3 B smynbcusix. TBepable AMyIbratopbl. MeToabl
paspymenuss smynbcuid. I[lenbl. Crpoenme neH W umx kinaccudukanus. KpaTHocTs TeH.
ITenooOpazoBarenu, 3PGEKTUBHOCTP HMX BIHMSHUS M CBSI3b C TUAPOGHUIBHO-TUIOPUIBHBIM
Oanmancom ucronb3yeMmbix [IAB. BiusHue 37€KTpONMTOB Ha MEHOOOPA3YIOUIYI0 CHOCOOHOCTh
[TAB. IlenHsbie mieHKH, cTpoeHue, PaKTOpbl YCTOHYUBOCTU. YUepHbIe MICHKU.

Apo3zonu

Knaccugukarus aspo3oneil mo arperaTHoMy COCTOSHHIO YacTHI[ JAUCHEpCHOM ¢a3bl. MeTobl
MOJIyUEHUSI M M3MEPEHUs pPa3MEpOB a’pO30JIbHBIX YacTUL. MoJeKyIspHO-KUHETHUECKHE
CBOWCTBa a3po30Jiel (BBICOKO- U TIpyOOIMCHEPCHBIX). DIEKTPUUYECKHE CBOMCTBA a’po30Jei,
NPUYMHBl BO3HMKHOBEHHS 3apsja Ha IOBEPXHOCTH YacTULl. ATperaruBHas YCTOWYMBOCTH
aspo3osei. CrocoObl 1 0COOEHHOCTH pa3pyllieHus aspozoineil. [IpakTnyeckoe mcnoiab3oBaHUE
a’po3soielt (mpuMepsI).

YCcToH4uBOCTh JUCIIEPCHBIX CHCTEM

Ceoumenmayuonnas ycmouuueocms

MosnekynsipHO-KHHETHUECKHE CBOIcTBa AMcIepcHBIX cucteM. [uddy3nus B KOIIOMAHBIX
cuctemax. 3akoH OWHmTelWHa. CeIMMEHTAlMOHHBIM aHalu3 MOJUAUCIEPCHBIX CHCTEM.
KoncranTa cequmenTtanuu. Juddepennmansras KpuBas pacipeIesieHUs] YacTHIl [0 pa3Mepam;
UHTETpallbHas KpHUBas; IOCTPOCHHE UX W3 JaHHBIX 10 KHWHETHUKE HAKOIUIEHUS OCaJKa.
CeanmMeHTallMOHHO-11((y3HOHHOE paBHOBECHE.

Azpecamuenasn ycmoiiuueocmso

Teopus ycroitunBocT rupodooHbIx 3o0meit (teopust JJJIDO). TepmoanHaMuka TOHKUX TUICHOK.
PacknunuBatomnee aasnenue no Jlepsaruny. MomekynspHas cOCTaBIsONMIas paCKIMHUBAIOLIETO
JaBJICHUs. YUYeT MOJIEKYJISIPHOM TPHPOJBl KOHTAKTUPYIOIIMX (a3, AN TOHKHX IUICHOK
U chepUyecKux YacTHUIl. DJIEKTPOCTATUYECKAas COCTABISIONIAs PACKJIMHUBAIOIIETO JAaBJICHUS.
3aBUCUMOCTb HEPTUH B3aUMOICHCTBUS YACTHIL JUCTIEPCHOM (Da3bl OT pacCTOSHUS MEXKAYy HUMHU.
OcHoBHbIE (DAKTOpBI, BIUSAIOIINE HAa AarperaTuBHYI0 YCTOWYMBOCTH JHCIIEPCHBIX CHCTEM.
CrpykTypHO-MexaHuueckuit 6apbep (Teopust Pebunaepa).

Koazynayusa 3oneit snekmponumamu

[Topor koarymsiuu; 3aBUCUMOCTh KPUTHYECKONW KOHLEHTpPALUMU DJIEKTPOJIUTa OT pa3Mmepa
U 3apsana koarynupywoomero woHa (mpaBwio I[lymeme-I'apan). AHTaroHW3M W CHHEPTH3M
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B JICWCTBUHU 3JIEKTPOJIMTOB Ha mporiecc koarymsuuu. Koarynauus cuinbHO U c1a00 3apsyKEHHBIX
30/1ei  (KOHLIEHTpAIlMOHHAsT M HEWTpaju3alMOHHAas Koarymsanus). OOoCHOBaHWE TpaBUIIA
[yneue-I'apau u xputepus Ditnepca-Kopda B reopun JJJIDPO. Kunetnka koarymsiuu. Teopus
obicTpoil koarynsinuu (CMOJTYXOBCKHUIA); OCHOBHBIE MTOJIOKEHUS TEOPUU MEJICHHOM KOaryJssiiuu
(H.®Dykc).
OcHogbl pu3uUKO-XUMUUECKOI MEXAHUKU
3aKOHOMEPHOCTH TEYEHHsI CBOOOIHO-IMCIEPCHBIX CHCTEM IOJ JEHCTBUEM MPUIOKEHHOTO
naBieHus. 3akoH HprooToHa. BriusHue KoHIEHTparmuu W (Gopmbl 4yacTHIl JUCTIEPCHON (hassl
Ha 3aKOHOMEPHOCTH TedyeHHs (3akoH OHmrelHa). CTpykTypooOpa3oBaHHUE B JAHMCIEPCHBIX
cucremMax. BO3HMKHOBEHME M pPa3BUTHE IPOCTPAHCTBEHHBIX CTPYKTYp. lIpupona KOHTakToB
MeXy dJeMeHTaMHu CTpYKTyp. Ilepuoanueckue ctpykrypbl. OOpa3oBaHHe W CBOMCTBa relei.
Ornucanue NUCIEPCHBIX CUCTEM HAa OCHOBE peojiormueckux mojeneit (MaxcBemna, KenbBuHa,
bunrama, IlIBenoBa). [TonHas peosgornyeckas KpuBasi.
Konnonano-xumMu4yeckne 0CHOBbI OXPaHbI IPUPOABI
Oxpana npupoasl. MeToabsl OYMCTKUA MPUPOJHBIX U CTOYHBIX BOJ, OCHOBAHHBIE HA WU3MEHEHUU
arperaTUBHOM M CEAMMEHTAllMOHHOW YCTOWYMBOCTH IUCIIEPCHBIX CUCTEM l'eTepokoaryisnus
KaKk MeTOoJ paszfeleHus aucnepcuit; mukpoduiotanus. Ponb asposoneil B 3arpsizHEHUU
OKPYKaIOILEH Cpeabl.

4. Komnerenuuu, popmupyembie B pe3yabTaTe OCBOCHHUS AUCHUIIIMHBI:

o CHOCOOHOCTh ~ HCHOJB30BaTh  IOJNYYEHHbIE  3HAHMA  TEOPETUUYECKUX  OCHOB
(GyHIaMEHTATBHBIX Pa3/IeJIOB XUMHHU TIPH PELICHUH MpodeccuoHanbbIx 3ana4d (OITK-1);
. BJIaJICHUE CUCTEMOH (pyHIaMeHTanbHbIX XumMudeckux noustui (I1K-3).

5. llnanupyemble pe3yJbTaThl 00yUeHUsI
B pe3ynbraTe 0CBOSHUS IUCHUIUIMHBI CTYACHT H0JIKEH:

3Hamb:

° MECTO M POJIb KOJUIOMJHOM XMMHHM B LIEJIOCTHOW CHCTEME 3HAHHM, €€ B3aUMOCBS3b C
JPYTrUMU HayKaMu;

. MOHATHS, OIPENEIICHUS, TEPMUHBI, UCIIOJIb3YIOIIMECA B KYPCe KOJUIOMIHON XUMUU;

. ocoOble CBOMCTBA MOBEpXHOCTEH pa3zaena das;

. 3aKoHOMepHOCTH azacopOuuu [TAB u BausHUM aacOpOIMOHHBIX CJIOEB Ha CBOMCTBA
JIACTIEPCHBIX CUCTEM;

. arnoduibHbie U TMO0(GOOHBIE TUCTIEPCHBIE CUCTEMBI, UX CBOMCTBA U IPUMEHEHHUE;

. OCHOBBI (DH3UKO-XUMUYECKON MEXaHUKH,

. KOJJIOUJHO-XUMHUYECKUE OCHOBBI OXPaHbI IIPUPOJIBI.

ymembw:

. MPUMEHSATHh OCHOBHBIE MOJIOKEHUS U TOHATUS KOJUIOUTHOW XUMHH;

. WCIIOJIH30BaTh TMOJYyYEHHBIE IKCIIEPUMEHTAIbHbIE JaHHbIC, 0000IaTh U JeiaTh BBIBOJbBI
U3 MPaKTHIECKON PadOTHI;

. CHCTEMATU3UPOBATh MOJIYYEHHBIE 3HAHHUS U MCIIOJIB30BaTh UX IS PELICHUS KOHKPETHBIX
3a/1a4, BCTPEUAIOIINXCS B TIpoIiecce yueOHOM AesITeIbHOCTH.

BJIA/IETh:

. OCHOBaMH y4eHUS 00 YCTONYHUBOCTH JUCIIEPCHBIX CUCTEM;

. pPacYETHBIMUA METOIAMU KOJIMUECTBEHHOTO ONMCAHUsS TUCIIEPCHBIX CUCTEM;

° PSAIOM METOJIOB HCCIEAOBAHUS TUCIEPCHBIX cucTeM, aacopomuu [TAB Ha pa3mudsbIX

MOBEPXHOCTAX paznena das.

6. O0mas TPy10€eMKOCTb AU CHUIJIMHBI:

5 3agyetHbix enunmil (180 wyacos).

7. @opmMa KOHTPOJIA:

[TpomexxyTouHast aTTecTanus — 3k3ameH (7 cem.).

XuMus OMOreHHBIX )JIEMEHTOB
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1. MecTo nucuuminHbl (MOAYJisl) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

JuctummHaa «XuMus OWOTEHHBIX AJIEMEHTOB» BXOAUT B 0a30ByH0 dacTh Onoka bl
«lucummmnel (Moynn)» Kak o0s3aTenbHas aucnurumaa b1.b6.18.

2. llenb ocBOeHUsI AMCUMIIIMHBI:
o yriryOJeHre 3HaHUH CTYJJeHTOB 110 OCHOBHBIM pa3JieiaM HEOPraHMYECKOW XUMUU.

3. Kparkoe coaep:kanue THCHUTIIAHBI
XumMuyeckue 3jeMeHTbl Onocdepnbl
PacnipocTpaHHeHOCTh (KIapKH) XUMUYECKUX JIEMEHTOB B IpUpoJie. MaKkpo- U MUKPOAJIEMEHTBI
B CpeZie U B OpraHus3Me 4enoseka. Tonorpagus BaxXHEHIINX OMOI€HHBIX 3JIEMEHTOB B OpraHu3Me
4yejoBeKa. buosiornueckas pojb XMMHMUYECKHX D3JEMEHTOB B OpraHu3Me. 3aKOHOMEPHOCTH
pacnpe/eseHiss OHOTCHHBIX JJIEMEHTOB IO S-, P-, d-, f- Omokam neproAnYecKoil CHUCTEMBI
anementoB JI.M. MenneneeBa. Yenosek u 6uochepa. Texanueckuit mporpecc U OKpyKaromas
cpena. JKOoJIOTHUs.
S-JJIeMeHThbI M UX COeIMHEHH S
OO0wast xapakTepucTHKa S-31eMeHTOB. Bogopoa u ero coenunenus. O0masi xapakTepucTika S-
aneMeHToB |A - rpynmnsl. llenounsie metansl. buonoruueckas posb S-31eMeHTOB |A — rpynmsl.
OOmas xapakrepuctuka S-3nemeHToB |IA  — rpynnsl.  IllenoyHo-3eMenbHBIE  METAJUIBI.
buonoruueckas posnb S-anemenTos ||A — rpynmnsl.
d-DyieMeHTBI U UX COeTHHEHHS
O6mast xapakrepuctuka O-amemenroB. OOmas xapakrepuctuka d-anementoB VIb - rpymmsl.
buonorudeckas poas d-anementoB VIb — rpymmel. O6mias xapakrepuctrka d-snementos VIIb
— rpynmnsl. Bronorudeckast poss coeanHenuit Mapranna. OO0mas xapakTepucTuka d-3J1eMeHTOB
VIIIB — rpynmsl. Bruonoruueckas poss d-37eMeHTOB ceMeiicTBa xene3a. OOIias XxapakTepucTuka
d-anementoB | b- rpynmel. bBuonormdeckas pone d-amementoB |B- rpymmel.  O6mias
xapakrepuctuka 0-amementoB |1b- rpynmel. buonoruyeckas pons d-snementoB |1b- rpymiisi.
CeMelicTBO IIIaTHHBI.
p-DJieMeHTBI U UX COeNHEHUSs
OOmast xapakTepucTuka p-aieMeHToB. OOmas xapakTepuctuka p-snemeHToB IIIA - rpymmsrl.
buonoruueckas ponb p-anemenToB HHIA — rpynner. OGmiast xapaktepuctuka p-anemenToB VA —
rpynmnel. buonoruueckas ponb Xxapakrepuctuka p-snemeHToB VA — rpymmel.  OOmias
XapakTepucThka p-aaemeHToB VA — rpynimsl. buonornyeckas poib p-anemMeHToB VA — rpymimsl.
OOmas xapakrepuctuka p-siaemeHToB VIA- rpynmnbl. XanbkoreHsl. buomnornyeckas ponb p-
anemeHToB VIA- rpynmbel. O6mast xapakrepuctuka p-anemeHToB VIIA- rpynmnel. ['amoreHs.
buonorudeckas pons p-snementoB VIIA- rpynmsl.

4. Komnerenuuu, gopmupyembie B pe3yJibTaTe 0CBOCHUS AU CUMILIMHBI:
o BJIa/ICHNE HaBbIKAMH XUMUYECKOTO SKCIIEPUMEHTA, OCHOBHBIMH CUHTETUYECKUMHU

Y aHAJIMTUYECKMMH METOJIaMH OJIyYEHUS U UCCIEA0BAaHNS XUMUUECKHX BEIIECTB U PEAKIINN
(OIIK-2);

o 3HaHME HOPM TEXHUKH 0€30IaCHOCTH U YMEHHEM pealln30BaTh UX B JIAOOPATOPHBIX
U TexHojorundeckux ycnousx (OITK-6);

o CIIOCOOHOCTH BBINOJHSTH CTaHAAPTHBIE ONEepaliy 1o npesyiaraeMbiM MeToaukaMm (I1K-
1).

5. llnanupyemblie pe3yJbTaThl 00yUeHUsI
B pe3ynbrare ocBOEHUS AUCIUIUIMHBI CTYICHT JOJIZKEeH:

3Hamp:
[ ] CBOﬁCTBa 6I/IOFeHHI)IX XUMHUYCCKHUX DJICMCHTOB B CBA3H C UX ITOJOKXCHHUCM B HepI/IO}II/I‘IeCKOﬁ
Ta0IHILE;

® OCHOBBI COBPEMEHHBIX METOJIOB XUMHUYECKOTO U (PU3UKO-XMMHYECKOTO aHAlIN3a;

® METPOJOTUYECKHE OCHOBBI KOHTPOJISI PE3y/IbTaTOB aHANN3a, (PU3HUECKUE SBICHUS B KUBBIX
OpraHu3Max;

® TIPUMEHEHHE OCHOBHBIX IMOJIOKEHUHA TEOPHI PACTBOPOB, KHHETHUKU, KaTalln3a, XUMUIECKOTO
paBHOBECHS,
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® [IPUHIUNBI KAYECTBEHHOI'O aHAJIM3a OCHOBHBIX KJIACCOB HEOPraHMYECKUX M OPraHUYECKUX
COCIMHECHU;
® OCHOBBI METOJla I'DAaBUMETPUHU, MHCTPYMEHTAJIbHBIX METOJOB KOJIMYECTBEHHOI'O AaHAJIMU3a,
(opMyIbl pacueTa KOHIEHTPALUU ONIPEIEIEHHOTO BEIECTBaA.
ymembp:
® II0JIb30BAThCS CIIPABOYHOM XMMUYECKOH JINTEPATypOH, HAYYHOM, IEPUOANIECKON U JIp.;
e peliarh pacyeTHBIE 33Ja4H 110 33JaHHBIM TEMaM;
® BBIOJIHATH ITOATOTOBUTENILHBIE U OCHOBHBIE ONEpalMy MpPU IPOBEJECHUM XHMHUYECKOTO, B
TOM YMCJIE aHAIUTUYECKOTO IKCIIEPUMEHTA;
e paboTaTh Ha COBPEMEHHBIX MpuUOOpax, IpeJHa3HAuYeHHbIX M8 (PU3UKO-XMMHUYECKUX
HCCIICIOBAHNI M aHAJIN3a,
e ompeneniaTh (PU3NKO-XUMHUECKUE KOHCTAHTHI BEIIECTB;
® pacCUMTHIBaTh U FOTOBUTH PACTBOPHI 3aJaHHOM KOHILICHTPALIVH;
® [IPOBOJUTH CTATUCTUYECKYIO 00pabOTKY pPe3y/IbTaTOB aHAIIN3A.
enademp:
® JIOTUKON XMMUYECKOTO MBIIIJICHUS;
® 3HAHUAMH 00 OCHOBHBIX XUMHUYECKHX 3aKOHAX U UX UCIIOJIb30BAHUH;
® METOAaMU aHAJUTHYECKOW XUMUH, TEXHUKOW (DMIBTPOBAHUS, KPUCTAIUIN3AIUH, [IEPETOHKH,
BO3TOHKH, SKCTPAKLIUHU, XpoMaTorpapuu u ap.;
e METOAMKAMH OIIPEIEICHHS] XUMUYECKOIO COCTAaBa;
® HaBBIKAMU HAMHCAHUS pedepaToB U CAMOCTOATENBHBIX PA0OT 10 XUMUH.
6. O01mast TpPyA0eMKOCTh JUCHUIJIMHBI:
7 3a4eTHBIX equHuUIl (252 yaca).
7. ®opMa KOHTPOJIA:
[TpomexyTouHas aTTecTanus — 3k3aMeH (8 ceMm.).

Pycckuii si3bIK U KYJIbTypa pedn

1. MecTo nucuMnJuHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOH MPOrpaMMbl
JucuunnnHa «Pycckuil sI3pIK W KyJabTypa pedr» BXOAMT B 0a3oByro yacTh Ojoka bl
«ucuuminHel (MOyNn)» Kak o0s3arenbHas nucuuruinia b1.6.19.
2. llenn ocBOCHMS JTMCHUIIIHHBI:
® [IOBBIIIIEHUE PEUEBON I'PAMOTHOCTH CTYJEHTOB (KaK MMCbMEHHOM, TaK U YCTHOH);
3. Kparkoe coaep:kanue JUCHUTIINHBI
KyabTypa peun. OcHOBHBIC TOHATHS Kypca
SI3bIK 1 peub. DyHKIMM s3bIKa. EAMHUIEL SI3bIKA. Y POBHH SI3bIKA.
ITonsiTHe COBPEMEHHOI0 PYCCKOI0 JIUTEPATYPHOIO SI3bIKA
Pycckuil s3bIK B COBPEMEHHOM Mupe. Pa3HOBHJIHOCTM PYCCKOTO HAIMOHAIBHOTO SI3bIKA:
JIMAJIeKT, MPOCTOpeuue, >kaproH. JIuTepaTypHbI s3bIK Kak BbICIIas (hopMa CYIIECTBOBAHHUS
A3BIKA.
HopMmbI COBpeMEHHOr0 pyccKOro JUTEPATYPHOI0 sI3bIKA
@oHEeTHYECKUE  HOPMBI:  OpPOSMUYECKUE U  aKLUEHTOJOrM4Yeckue HOpMbl.  Hopmbl
CJIOBOYNOTpeOeHus. YnoTrpeOieHne CHHOHMMOB, aHTOHUMOB, OMOHMMOB, ITAPOHUMOB B PEYH.
VYnotpebiieHne HWHOSI3BIYHOM  JIeKCUKH. [IpuYMHBI BO3HUKHOBEHHUS PEUEBBIX  OLIMOOK.
TaBToN0THSA U TIIEOHA3M.
DYHKUMOHAJIbHBbIE CTHJIH PYCCKOI0 SI3bIKA
PasroBopHasi peub B cucTeMe (YHKIMOHAJIBHBIX Pa3sHOBUIHOCTEH PYCCKOTO JUTEPaTYpPHOTO
A3bIKa. YCIOBHSl (YHKIIMOHUPOBAHUS pPa3rOBOPHOM peuYd, pPOJib BHES3BIKOBBIX (DAKTOPOB.
Hayunsiit ctunp. Crienduka HCHOIB30BaHUS DJIEMEHTOB Pa3IMYHBIX S3BIKOBBIX YPOBHEH B
HayyHOW peuu. PeueBbie HOpMBbI ydeOHOM M HaydHOM cdepsl aestenbHocTH. OdunuaibHO-
JIeIOBOM CTHIIB, cpepa ero pyHKIMOHUPOBAHUS, )KaHPOBOE pazHoOOpasue. S3bIKoBbIe (OPMYIIBI
oduIanbHbIX J0KyMeHTOB. [IpaBuiia opopmienns 1okyMeHTOB. PeueBoil 3STUKET B TOKyMEHTE.
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Opartopckas peyb

OcobenHoctu ycTHO# myOnmuHoil peun. OpaTtop u ero aynutopus. [loaroroBka peuu: BBIOOD

TEMBI, [1eJIb PEUH, MOMCK MaTepualla, Ha4ajo, pa3BepThIBAHKE, 3aBEPIICHUE PECUH.

4. KomnereHuuu, popMupyemMbie B pe3yJabTaTe 0CBOCHUS JUCHUIIMHBI:

o CHOCOOHOCTP K KOMMYHHMKALIMM B YCTHOH W THUCBMEHHOM (opMax Ha PYCCKOM
U WHOCTPAHHOM S3BbIKaX JJIS PEUICHUs 3a/a4 MEXIMYHOCTHOTO U MEXKYJIbTYPHOTO
B3aumoeiicteus (OK-5).

5. IllianupyemMble pe3yJbTaTbl 00yUeHHUs:
B pe3ynbraTe 0OCBOCHUS TUCIUILIMHBI CTYCHT H0JIZKEH:

3HamMb:

o (YHKLUY SI3bIKA U PEUH;

o HOPMBI JINTEPATYPHOTO S3BIKA;

o (yHKIMOHATBHBIE CTHIIN SI3bIKA;

yMmemp:

o CO0JIF0IaTh HOPMBI COBPEMEHHOT'O PYCCKOTO JIMTEPATYPHOTO SI3bIKA,

o CTPOUTH TEKCT Pa3HBIX CTHIICH;

o CTPOUTH TEKCT Pa3HbBIX KAHPOB;

®  WCHOJB30BaTh  TOJYYECHHBIE  3HAaHMA B NPO(ECCHOHAIBHOW  JIEATENBHOCTH,
B MSKIMYHOCTHOM OOIIICHUH;

enademp:

o CIOCOOHOCTBIO K JICJIOBO KOMMYHHKAITUH B POPECCHOHAIBHOM cdepe.

6. O01mast TpPyA0eMKOCTh JUCIHUIJIMHBI:

2 3a4eTHbIC eaUHUIIBI (72 yaca).

7. ®opmMa KOHTPOJIA:

[TpomexyTounas arrectanus — 3a4et (1 cem.).

IIpaBoBenenne

1. MecTo nucuMnIMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOMH MPOrpaMMbl

Hucuunnuna «[IpaBoBeneHre» BXOOUT B 0a3oByro 4vacTh Onoka bl «/lucummiaunb
(Momymnu)» kak obs3aTenbHasd qucuumiuHa b1.5.20.

2. llenn ocBOCHMS JTMCIHUIIIHHBI:

o (dbopMHpOBaHHE HAYAIbHOTO (PyHJaMEHTa IMPAaBOBOTO CO3HAHMS U MPABOBOW KYJbTYpHI
MOJIOJIOTO  TOKOJIEHMSI, IIEJIOCTHOTO TMPEACTaBIEHUS O TOCYAapCTBEHHO-IPABOBBIX
SBJICHUSX, UTPAIOIINX BETYLIYIO POJIb B PETYJIMPOBAHUY JKU3HU COBPEMEHHOIO OOIIIECTBa;

o (bopMHpOBaHNE YBAXUTEIHHOI'O OTHOIIEHMS K TOCYJapCTBEHHO-IIPABOBBIM MHCTUTYTaM H
OCO3HaHUS HE0OXOIMMOCTH TPUOOPETEHUS PABOBBIX 3HAHUI;

o OBJIAJICHHE TPAKTMUYECKUMU HaBbIKAMU M TpUE€MaMH, HEOOXOOUMBIMH B Oyayuieit
npo¢eCCHOHATIBHON U COLMANBHON JeSITeIbHOCTH;

o BOCIHUTaHHE OTBETCTBEHHOCTH 3a CBOE MOBEJCHUE B OOIIECTBE.

3. Kparkoe coaep:kanue JUCHUTIINHBI

O01mme 10J105KeHNS 0 TOCYAAaPCTBe U NpaBe

Ocnognvie nonamus o zocyoapcmee

[TonsaTne M mnpu3HAKUM TocyAapcTBa (OCHOBHBIC, (aKyabTaTUBHbBIE Npu3Haku). CyIIHOCTb

rocyzaapcTBa: kiaccoBwiid moaxon (mosunuu K. Mapkca, ®@. Ourensca, B.U. Jleanna), o6mie-

couunanbHelii moaxox (mozuuuu [1. Jlokka, T. xeddepcona, . duapo, XK-XK Pycco). Teopun

MPOUCXOXKAeHUS rocynapcTsa. [lonsatue u snemeHTsl GopMbl Tocynapcra. @opma mpaBieHUS:

noHATHE, BUbL. ['ocy1apcTBEHHBIHN (TOTUTUYECKHI) PEXKUM.

OcHnogenvie nonamus o npage

IIpaBo B cucreme conuanbHbIX HOpM. Teopum mpoucxoxaeHus mnpasa. IloHstue m npusHaku

npaBa. Mcrounuku mnpasa. HopMaTWBHO-IIpaBOBOM akT: NOHATHE, NMpU3HAKW, BuAbl. Hopma

IpaBa: MOHATHE, NMPU3HAKY, CTPYKTypa, BuAbl. CucreMa npasa. Peanuzanus mpaBa: MOHATHE,

¢dbopmel, mpusHaku. [IpuMenenue npasa.
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KoncTuryunonsoe npaso
[Ipeamer, MeTOA KOHCTHUTYLUHMOHHOTO mpaBa. WCTOYHMKM KOHCTUTYLIMOHHOTO IpaBa.
HopmaTtuBHo-nipaBoBble akThl: KOHCTUTYIUS P®, QenepanbHble KOHCTUTYLHOHHBIE 3aKOHBI,
denepanbHble 3aKOHBI, 3aKOHBI CyOBekTOB P®. Iloa3akoHHbie akThl: yka3bl [Ipesumenta PO,
noctaHoBienus [IpaBurensctBa PD, BenoMcTBeHHBIE MOJ3aKOHHBIE akThl. KoHcTuTynus PO,
OCHOBHBIC YEPThI: BEpXOBEHCTBO, CTA0MIBHOCTh, HAPOIHOCTD, PEATLHOCTD.
AJIMMHHUCTPAaTUBHOE NIPABO
[lonsiTie ¥ MECTO aAMUHUCTPATUBHOIO IpaBa B CHCTEME IOpUIMYECKUX HayK. [lonsTtue u
CTPYKTypa aJIMHUHHMCTPAaTUBHBIX IPABOOTHOLUEHUN. AJIMUHHCTPATUBHASI OTBETCTBEHHOCTD.
[Ipou3BOACTBO MO A IMUHUCTPATUBHBIM JejiaM. AJMUHUCTPATUBHBIN IIPOLIECC.
I'paxxnanckoe npaso
Ncrounnku rpaxaanckoro npasa. [loHaTHe TpaxaaHCKOTO MpaBa U MECTO IPaXKJaHCKOro IIpaBa
B CHCTEME IOpUAMYECKUX HayK. [loHsATHEe M CTpyKTypa TIpa¥AaHCKUX IPAaBOOTHOLIEHUM.
CyOBeKThI TpaKIaHCKUX MPABOOTHOIICHUH. [IpaBo COOCTBEHHOCTH U €T0 3aIUTa.
YrosoBHoe nmpaBo
VYroioBHOE TpaBO, €ro MECTO B CHUCTEME IOpUIWYECKHX HayK [IpMHIMIBI YyrOJIOBHOTO MpaBa.
[lonsitue yronoBHoro 3akoHa. [loHATue, mpu3zHaku W Kareropuu mnpecryruieHuil. CocraB
MPECTYIICHUS.
Tpyaosoe npaso
[Ipenmer TpyaoBoro mpasa, €ro HnpuHUuNbL. TpymoBoil goroBop. Pabouee Bpems u Bpems
otabixa. Oxpana Tpyaa. Jucuumnnuna tpyna.
CemeiiHoe npaBo
[lonsitue cemeitHoro mpasa. [lpuHuunel cemeitHoro 3akoHoxaarenbcTBa. [lopsaok U ycnoBus
3aKJTFOUCHUS U pacTopxkeHus Opaka. [IpaBa m obs3aHHOCTH cympyroB. [IpaBa m o0si3aHHOCTH
poauTeNneHn.
4. Komnerenuuu, popmupyembie B pe3yabTaTe 0CBOCHH S JUCHUNIMHBI:
. CIIOCOOHOCTh  WCTIOJIB30BaTh OCHOBBI IPABOBBIX 3HAHWH B PasIUYHBIX  cdepax
xusuHeaestensHoctn (OK-4).
5. llnanupyemble pe3yjbTaThl 00yUeHUsI
B pe3ynbpTaTe 0CBOCHMS IUCHUILUIMHBI CTYJIEHT HOJIKEH:

3HaAMb:

. KOHCTUTYILIMOHHBIE OCHOBBI OpraHM3alMu rocyaapctBa u obmiectBa Poccuiickoit
®denepanuu;

. OCHOBBI OTPACJIEN POCCUICKON MPABOBOM CUCTEMBI;

o OCHOBBI MEXIYHapOHOTO IpaBa,

ymemp.

o AQHAJIM3UPOBATH U TOJIKOBATh HOPMBI IIPaBa;

o OpaBWIbHO MPHUMEHATh MPaBOBbIE HOPMBI, TNPUHUMATh peleHus B cdepe

npoecCHOHANBHOM JEATENIbHOCTH M CcoBeplIaTh B 3TOoM cdepe ¢akTuyeckue u
IOPUANYECKHE ACUCTBHSI B TOYHOM COOTBETCTBHHM C 3aKOHOM;

6nadems:

. OPUINYECKON TEPMUHOJIOTHEH;

. HaBbIKaMU pabOThl ¢ HOPMAaTUBHO-TIPABOBBIMU aKTaMU;

. HaBBIKAMHU aHAJIN3a MPABOBBIX ABJICHUNA U KOH(IMKTOB B OOIIECTBEHHBIX OTHOLICHHSIX B

chepe npodeccrHoHaTBEHON ACITEIHHOCTH.

6. O01mast TpPy10eMKOCTh JUCIHUIJIMHBI:

2 3a4yeTHBIC eAUHUIIBI (72 Jaca).

7. ®opMa KOHTPOJIA:

[TpomexyTouHast aTTectanus — 3a4et (4 cem.).
dDu3znyeckas KyJbTypa H CIIOPT

1. MecTo aucuMIiuHbI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
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HMucnunnuna «Pusndeckas KyJabTypa» BXOIUT B 0a30BYI0 4yacTh 0yioka b1 «JluciuminHb

(Momymm)» kak obs3aTenbHas quctuminHa b1.6.21.

2. Heab ocBOEHMS AMCHMIIJIMHbI:

o dbopMupoBaHue (QUINYECKONW KyJIbTYypbl JIMYHOCTHU M CHOCOOHOCTH HamlpaBlIE€HHOTO
HCIIOJIb30BaHUsl Pa3HOOOPa3HBIX CPEIACTB (HU3MUECKON KYNbTYpPbI, CHIOPTa U TypU3Ma JUIs
COXPAHECHUS U YKPEIUICHHS 3JI0POBbs, ICUXO(PU3NICCKON MOATOTOBKH U CAMOIIOATOTOBKH
K Oyayined >ku3Hu U po(hecCUOHATBHOM e TEIIbHOCTH.

3. KpaTkoe coaepkanue Iy CHUNIHHBI

Ousuyeckas KylbTypa B OOIIEKYJAbTYPHOH M MPOQEeCcCHOHATIbHONW MOITOTOBKE CTYACHTOB. Ee

COIIMATIBHO-OMOIOrHYecKre OCHOBBL. Du3nueckas KylabTypa U CIOPT KaK COIMAIbHBIE (DEHOMEHBI

obmectBa. 3akoHomaTenbcTBO Poccuiickoii denepanuu o Qu3nyeckol KyJabType U CIIOpPTE.

dusnueckas Kynbrypa JudHOCTH. OCHOBBI 3710pOBOr0 00paza *u3HHU cTyneHTa. OcobeHHOCTH

MCIIOJIb30BaHUs CPENICTB (PU3MUECKOI KYIbTYpHI U1l ONTUMHU3ALUU paboTocriocobHocTu. OOmas

¢u3uueckass W CrHenuanbHas IOATOTOBKAa B cHucTeMe (u3ndeckoro BocnutaHus. Cropt.

WupuBuayansHelid  BBIOOP BHAOB  CIOpTa WM CHUCTeM  (PU3MYECKHX  YIPAKHEHUIA.

[TpodeccronanbHO-TIpUKIaAHAs  (QU3MUYECKass TOATOTOBKA CTyAeHTOB. (OCHOBBI METOIUKHU

CaMOCTOSITENTbHBIX 3aHATUIA M CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OPTaHU3Ma.

4. Komnerenuuu, popmupyemblie B pe3yabTaTe 0CBOCHUS JUCIUIIMHBI:

o CIOCOOHOCTH MCTIOJIB30BaTh METO/BI M CPeACTBA (PU3MUECKON KYJIBTYPHI IS 00ECIICUeHUS
MIOJTHOLIEHHOH ColMabHOM 1 npodeccnonansHoi aesirenbaoct (OK-8).

5. llnanupyemble pe3ybTaThl 00yUeHUsI
B pe3ynbraTe 0CBOSHUS IUCHUIUIMHBI CTYACHT H0JIKEH:

3Hamy:

o KYJIbTYpHOE, HCTOPUYECKOE HacieAue B 00yacTH (PU3MUECKON KYJIbTYpBI, TpaJuLUU
B oOiactu (u3M4eckod KyJabTyphl UEJIOBEKa; CYIIHOCTh (DU3HUECKON KYJIbTYphl B
pasnuYHBIX cepax KU3HU; IEHHOCTHBIC OPHCHTAIMN B 001acTH (PU3UYECKON KYJIBTYPHI;
3JI0pPOBBE YEJIOBEKA KaK [EHHOCTh U (DaKTOPbI, €T0 OMPEIEIIAIONINE;

. UMETh 3HaHUs 00 oOpraHu3Me 4YeloBeKa Kak eJUHOW caMopa3BHBArOIIeHCs
U caMOperyiupymoomencs OHOJOTHYeCKOW CHUCTEME; O IPUPOJHBIX, COLHUAIbHO-
HKOHOMUYECKUX (haKTOpax BO3JACHCTBYIOIIUX HA OPTaHU3M YelIOBEKa; O aHATOMHYECKHUX,
MOpP(}OIOrMYECKUX, (QHUINOJIIOTUYECKUX U OHOXMMHUYECKHX (QYHKIUSAX YeJIOoBEeKa; O
cpenctBax (hU3MYECKONM KyImbTyphl W CIOpPTa B YIPABICHUH M COBEPIICHCTBOBAHHH
(YHKIIMOHATBHBIX BO3MOXKHOCTEH OpraHu3Ma B IEIsIX OOecrnedeHusi yMCTBEHHOW U
buznYeCcKoil 1eATeNbHOCTH;

o 0 HeOoOXOIMMOCTH COONIOIEHUS 370pOBOr0 00paza KHU3HH, €ro COCTaBIIAIOLIUX;
WHTETPUPOBATh TOJyYEHHbIE 3HaHUS B (HOpMUPOBAHHE MPOPECCHOHAIBHO 3HAYMMBIX
YMEHHI M HABBIKOB; 3HaTh CIOCOOBI COXpPAHEHHS U YKPEIICHHUS 3J0POBbs; B3aMMOCBS3h
0011el KyIbTyphl CTYICHTa U €ro 00pa3a KU3HH; 3HATh O BIUSIHUHM BPEAHBIX MIPUBLIYECK HA
OpraHU3M YEeJIOBEKA.

ymemup:

. nof0upaTh cUCTeMbl (U3NYECKUX YIPaKHEHUW [UIs BO3JCHCTBUS Ha OMpeEelieHHbIE
(GYHKIMOHATIBHBIE CUCTEMBI OpraHU3Ma YeJIOBeKa; 103UpoBaTh (PU3HUECKUE YIPAKHEHUS B
3aBUCUMOCTH  OT  (PU3WYECKOW  MOATOTOBJIEHHOCTH  OpraHu3Ma;  OIIEHMBATh
(GYHKLIMOHATIBHOE COCTOSIHUE OpraHu3Ma C MOMOILBIO JIBUraTeIbHBIX TECTOB M PACYETHBIX
WHJIEKCOB;

. IPUMEHSTh METOJbl TPOM3BOACTBEHHON (PU3MUECKONH KyJIbTYphl s padoTaroluX

CHELMAINCTOB Ha MPOM3BOJICTBE, HCIIOJB3Ysl 3HAHUS B OCOOEHHOCTSIX BbIOOpa (opm,
METO/IOB U CPEeACTB (M3UYECKON KYJIBTYPHI M CIIOpTa B pabodee U CBOOOJHOE BpeMs C
YUETOM BIIUSIHUSI MHIUBUAYATbHBIX 0COOCHHOCTEH, Treorpado-KIMMaTHUECKUX YCIOBUN U
Ipyrux ¢pakTopoB;

. nof0upaTh U TMPUMEHATh CpeAcTBa (DU3MUECKON KYJIbTYpPhl UIsI OCBOEHHSI OCHOBHBIX
JBUTATENBHBIX JCHCTBUIA; OIICHUBATh YPOBEHb PAa3BUTHS OCHOBHBIX (PU3UYECKUX KAUYECTB C
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MOMOIUIbIO JABUTATENIbHBIX TECTOB U IIKAJN OIEHOK; HCIIOJIb30BAaTh CPEACTBA (PU3UUYECKOM
KYJIBTYpHl U criopTa JUIst (OPMUPOBAHUS IMCUXMUYECKUX KadeCTB JIMYHOCTH; UCIOIH30BATh
pa3juyHble CHUCTEeMBbl (PU3UUECKHX YINpaXHEHUHW B (opMHpOBaHUM 370pPOBOrO oOpa3a
KHU3HH, TPHUMEHEHHE COBPEMEHHBIX TEXHOJOTHiA, B TOM YHUCIEC M OHOYNpABICHUS Kak
crocoba 0TKaza OT BPEIHBIX MPUBBIUEK.

enademp:

. 3HaHUSMH O (PYHKIIMOHAIBHBIX CHCTEMaX M BO3MOXKHOCTSIX OpraHM3Ma, O BO3ACHCTBHUH
NPUPOIHBIX, COIMAIBHO-DKOHOMUYECKHX (PAKTOPOB M CHCTEM (PU3MUECKUX YIPaKHEHHH
Ha OpraHU3M YeJOBeKa, CIOCOOEH COBEpIICHCTBOBATH OTENIbHBIE CHUCTEMBI OpraHHU3Ma
C TIOMOUIBIO Pa3IMYHBIX (PU3UYECKUX YIPAKHEHUH;

o 3HaHMUSIMM U HaBBIKAMHU 37J0pOBOro o0pa3a JKU3HH, CIIOCO0aMU COXPAHEHHUS U YKPEIICHUS
3JI0pOBBS, CIIOCOOEH CIIEIOBaTh COLMAIbHO-3HAYUMBIM MPEACTABICHUSM O 3I0POBOM
oOpase )KM3HH, IPUAEPKUBATHCS 3J0pOBOTr0 00pas3a KHU3HH;

. METOJaMU M CpEeACTBAaMHU (DU3MYECKON KYIbTYpPbI, CAMOCTOSTEIBHO NMPUMEHSATh HUX JUIS
MOBBILICHUS ~ QaNTAllMOHHBIX  PE3epBOB  OpraHW3Ma,  YKPEIUICHHs  370pPOBbS,
CaMOCTOSITENIbHO COBEPIIEHCTBOBATh OCHOBHBIC (PM3NYECKHE KAUYECTBA OCHOBAMH OOIIeH
(bu3nYeCcKOi MOATOTOBKH B cUCTEME (PU3UYECKOTO BOCITUTAHHUS.

° 6. O01mas TPyA0eMKOCTb AUCHUILIHHBI:

10 3aueTHbIx eaunull (360 yacoB) — 3JIEKTUBHBIE KYpChl, 2 3a4eTHbIE eAHULIBI (72 Yaca) —

TEOPETUYECKHI KypC.

7. ®opMa KOHTPOJIA:
[TpomexyTouHas aTTectanus — 3a4ethl (1-5 cem.), sx3ameH (6 cem.).

ITegaroruxka

1. MecTo nucuMiiaHbl (MOAYJIsl) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
Jucnummna «llegaroruka» Bxoaut B 6a3oByro yacth 0s10ka b1 «/lucuuminnsl (Moaynn)» Kak
oOs3arenpHasa qucruiummbaa b1.5.22.

2. leab ocBoeHUsI AMCUMIIIMHBI:

o (¢bopMUpOBaHME MpPEICTaBICHUS O MEAaroruke Kak Hayke, O ee 3ajadax, (pyHKUusx,
METO/aX, OCHOBHBIX KaTeropHsx: oOpa3oBaHME, BOCIHMTAaHUE, O0y4YeHHUe, Iefarornyeckast
NeSITeNIbHOCTD, MEarornyeckoe B3auMo/ICHCTBHIE, I€JarOrMuecKrue TEXHOIOTHH.

3. Kparkoe conep:kanue JTHCHUTIIAHBI
ITeqarornka Kak Hayka 0 BOCHUTAHUH
Ileoazozuka ¢ cucmeme ueno6eKO3HAHUA
[legaroruka B cucreme Hayk o 4enoBeke. OOBEKT, npeameT, GQYHKIUH, CTPYKTypa
nexarorndeckoi Hayku. KareropuanbHblil annapar negaroruku. Ilenarorndyeckue napagurmsl u
UBUJIN3AMOHHO-KYJIbTYPHOE pa3BUTHE INENarorukd Kak HaykKu. COOTHOLIEHHE OCHOBHBIX
nearornyeckux MoHATui. B3anMocBs3p Hayku u npakTtuku. OOpa3oBaHue Kak 0oOIIeCTBEHHOE
ABJIEHUE U Tlelarorudyeckuii mpouecc. CMbIC ryMaHu3alu oopa3oBanus. MeTtogonorndyeckas u
oTpacieBas crelQuKa neaaroruKky.

Hcemopuueckue ocnogol u punocogpckue ochoganua nedazo2uku

Hcropus memaroruku U1 oOpa3oBaHUs Kak OOJIACTh HAyyHOro 3HaHUsS. Pa3BuTHE BOCIUTaHMA,

o0pa3oBaHUsl U TEAAroru4eckoid MBICIM B HCTOPUU MHPOBOHM KyNIbTypbl. B3ammoneiictBue

¢mrocopckux U 00pazoBaTelIbHBIX TEUYEHUH B HUCTOpUyeckoM mpouecce. CoBpeMeHHbIE
dbunocockre yueHus U WX BIUSHUE Ha oOpa3oBaHue. BrusHue Oymmuiickoit ¢rtocodun Ha

BOCIIUTaHME JUYHOCTH B baiikanbckom pernone. @opMupoBaHue 1esei u uaeaioB o0pa3oBaHUs

M BOCHUTAHMS HA TMPOTHKEHUU HECKOJIBKMX JHoX. MexaucuuminHapioe oOydeHue,

UCIIOJIb30BaHUE 3HAHUM M3 pa3HbIX 001acTei, MX TPYNIHUPOBKA M KOHIIEHTPALUs B KOHTEKCTE

KOHKPETHOM pelIaeMon 3a/1auu.

Pazeumue, coyuanuzayus u gocnumanue 1UYHOCMU

CoBpemeHHbIE TpEACTaBIeHUS O uyenoBeke. [IpupoaHble M coluanbHbE NPEANOCHUIKH U

(baxTopsl pa3BuTHs peOeHKa. BiusHue HacneaCcTBEHHOCTH Ha pa3BUTHE JTUYHOCTH. CyIIHOCTD U
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¢dakTopsl commanuzanuu. Illkoma kak wuHCTUTYT couuanu3anuu. Cembss Kak —areHT
couuanu3auuu. Bocnuranue B pa3BUTUU JIMYHOCTHU. J{eATENBHOCTh M OOIIECHHE B CTAaHOBJICHUH
JUYHOCTHU. VIHTerpaTUBHBIN MOAXO0 K OpraHu3anuu o0pa3oBaTesbHOro npouecca. Opranuszanus
NOJHOIIEHHOTO ~ YCBOGHHUS HMH(POpPMAlMU, a TakXKe OCYIIECTBICHUE HWHIMBUAYAJIbHO-
OPUEHTHUPOBAHHBIX  YCTAaHOBOYHO-MOTHUBALMOHHBIX  Bo3aedcTBuil.  OOpa3oBaHMe — Kak
MHOTOACIIeKTHBIH (EeHOMEH, oOIeuenoBedeckas LEHHOCTb, COLMOKYJIBTYpHBIH ()eHOMEH U
nenarornyeckuii mponecc. CoBpemeHHas cucrtema oOpasoBaHuss B Poccun. OcHOBHbIE
HaNpaBJICHUS MOJEPHU3ALUU pOCCHiicKoro obOpa3oBanus. Llenn, coxmepikaHue, CTpPyKTypa
HENpEepbIBHOIO 00pa30BaHUs; €IUHCTBO OOpa3oBaHus M caMooOpa3zoBaHMs. PasButue
HAIIMOHAJFHON IIKOJIBL. HanmoHanbHO- pernoHalbHble OCOOCHHOCTH Pa3BUTH 00pa30BaHUS B
Bypsarumn.
Ileoazozuueckuit npoyecc Kak cucmema
CymHocTh, HpeaMeT, CpeacTBa, MNPOAYKTBI W CTPYKTypa IeJaroruyeckoro Iporecca.
Hcropruyeckre MpeanochIKi MOHUMAaHU TeJarori4eckoro mpouecca Kak cucreMsl. Llenesoid,
NESTEIbHOCTHBIN,  OpPraHU3allMOHHO-YIPABICHUYECKUH,  pe3yJbTaTUBHBII  KOMIIOHEHTBI
MeIaroruyeckoro  mpormecca, ero jgomuHHpyonme QyHknun. OOydeHHe B LEIOCTHOM
nejarornyeckoM mnpouecce. Meroasl, popmel, cucremsl 00yueHus. DyHKIUU 00ydeHusl.
Memooonozua nedazozuueckoii HayKu
[ToHsATHE METOOJIOT MM NIelarornyeckor Hayku. MeTtojoioruyeckas KyjabTypa Iejiarora.
Hayunsle uccnenoBanus B megaroruke. MeTo sl ¥ JIOTHKA HCCIIe0BaHus. TeXHOIOTHS
IPOBE/ICHUS OT/AEIBHOIO UCCIIE0BaHUS. AKTyallbHbIe IPOOJIEMbI I1€JarorH4ecKOM MPaKTUKH.
TeMbl megarornuecKux NCCIe0BAaHIHI KaK OTpaKeHUE MPOOIIEM TEOPUH U IPAKTUKU. 3HAUYCHHUE
HUPC. Conepxanue u ocobeHHOCTH pedepara, KypcoBOH, TUIIOMHOM paboT. CTpyKTypa,
TpeOOBaHUS K BBIOJHEHUIO paboT. TeXHOIOTHs HalTMCaHHUs TE3UCOB, CTaTEH, TPOEKTOB.
Yuurtenb B y4eOHO-BOCHUTATEIbHOM B3aMMO/eHCTBUI
Ilpogpeccuonanvnan oeamenvHocms u MUYHOCIMD NEOAz02a
OO11as xapakTepucTHKa regarorudeckoi npopeccun. OOas u npodeccuoHanbHas KyJabTypa
nenarora. TpeOoBaHHS K TMYHOCTH U IPOPECCHOHATHHON KOMIIETEHTHOCTH TI€1arora.
[TpodeccnonanbHO-INYHOCTHOE CTAaHOBJIEHUE U pa3BUTHE nenarora. [lenarornyeckoe
B3aUMOJICHCTBHE.

4. Komnerenuunu, popmMupyembie B pe3yJabTaTe 0CBOCHUS JMCHUTIMHBI
o CIOCOOHOCTH K CAaMOOpraHu3alii u camoobpaszosanuto (OK-7).

5. llnanupyemble pe3yJbTaThl 00yUYeHUsI
B pe3ynbraTe 0CBOGHUS TUCIUITIIMHBI CTYIEHT A0JI2KEH::
3HaMmMb:
®  CYLIHOCTh U 3HaYECHUE MU3Yy4aeMOM JUCLIUIUINHBL,

o O00BEKT, MPEMET, OCHOBHBIE (DYHKIIUH, METO/Ibl, KATETOPHH NE€AarOTHKHU;
o MECTO MEAArOTUKU B CUCTEME JPYIUX HAYK;
. B3aUMOCBS3b NIEAATOIMKU C APYTMMHU HayKaMU;

L KOHICIITYaJIbHBIC OCHOBBI FYMaHI/ICTI/I‘IeCKOI\/'I IeJaroruku,
ymembp:
L IMOJIB30BAThLCA KAaTCTOPUAJIbHBIM allllapaToM ICIarorukKu,

L4 OIPCACIIATh YPOBHU B3aHMOJEHCTBHS OCHOBHBIX II€IarOrHueCKuxX HOHHTI/II>'I;

e  pemaTh NMEeAArOTHYECKUE 3a/1aUH;

enademp:

o KYJIbTYPOH MBILUIEHHUS, CHOCOOHOCTBIO K BOCIIPUSITHIO, aHAIHU3Y, 0000IIEHIIO
uH(OpMaInH, TOCTAHOBKE 1Ie€JIel U BBIOOPY IyTeH ee TOCTHKEHUSI.

6. O0mas TPy10eMKOCTb AU CHUIJIMHBI:

2 3aueTHbIe eAWHMUIIBI (72 Yaca).

7. ®opMa KOHTPOJIA:

[TpomesxyTouHas arrectanus — 3a4er (3 cem.).
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HUctopusi xumuu

1. MecTo ucuMnJIMHbI (MOAYJIs1) B CTPYKTYype 00pa3oBaTe/ibHOH NPOrpaMMbl

Jucnunnuna «cTopust XuMuM » BXOJUT B BapuaTUBHYIO YacTh Osoka b1 «/{ucuumninnbl
(Momynm)» kak obs3atenbHas quctumuiuHa b1.B.OJ1.1.

2. Heab ocBOEHMS M CHMIIJIMHbI:

o (dbopMHpOBaHHE Yy CTYIEHTOB 3HAaHMH O PA3BUTUM U CTAHOBJIEHHMM XMMUYECKHX HayK
B TECHOH CBA3M C HCTOPUYECKOM OOCTaHOBKOH, BBI3BABIIECH HaydHblE HCCIEIOBaHHUSA,
OOyCIIOBIIECHHOM MX MPaKTUYECKUMHU pe3yJbTaTaMH, O BKJIAJAE BEJIUKHUX YYEHBIX
Y IIPAaKTHKOB B CO3JJaHME OCHOB PAllMOHAIBLHOTO Pa3BUTUS COBPEMEHHOM HAyKH.

3. Kparkoe coaep:kanue JHCHUIIIHHBI

IlepBbie TeOpeTHYECKHE NPEACTABICHHA IPEBHUX O IPUPOJAE XMMHYECKUX NPeBpaIleHUH

Ponp xumMum B pa3BuTMM 4enoBeueckod IuBMWiIM3anuu. [lepuonusanus HCTOPUM XHMHUHU.

HakormyieHne XMMMYECKMX 3HAaHUM B JIOMCTOPUYECKHE BpeMEHAa. OBOJIOLMS XUMHUU B

JpeBHEHIINE BpeMeHa: ONbIT W 3HaHWi. AHTHYHas Hartypduiocodus. DopmupoBaHue

aOCTPaKTHBIX MOHATHHA. YueHue Dmnenokna o6 aneMeHTax. [ImaroH u Apuctorens: ydyeHue oo

JJIeMEHTax-KauecTBaxXx. AHTUYHAs aTOMUCTUKA. AJXUMUS: MOMCKU MCTUHBI UM OJy>KIaHUS BO

TbMe. OCHOBHBIE OCOOCHHOCTH AJXMMUYECKOIO MEepuojia. 3apoXkJeHUE AIXUMHHU, €€ LEeNU U

OCHOBHBbIE 3Tanbl. ['pexo-erunerckas anxumus. Apadckas anxumusi. CpeJHEBEKOBas aJIXUMUS

EBponbl. Anxumuueckud TpakTtar. MCTOYHMKM 3HAaHMH O XMMHUYECKHMX HAaBbIKaX JIPEBHETO

yenoBeka. OOMA ypOBEHb Pa3BUTUS NPUKIIAIHOW XUMUU APEBHUX LIMBUIM3ALMHI.

Paszsurne xumuu B XVII-XVIII Bekax

Hayunas peBomtonus B pu3uKe U aCTpPOHOMHUH. 3apOKJICHHE IMHEBMAaTUYECKOW XUMHMU (XMMUHU

ra3zoB). Onoxa teopun Onoructona. OTKpHITHE Ta30B.

ITepnon KoJIM4YECTBEHHBIX 3AKOHOB. ATOMHO-MOJICKYJISIPHOE Y4eHHe

OOmiass xapakTepuCTHKa TEepHoJa. 3aKOH OHKBHBAJICHTOB. 3aKOH IIOCTOSHCTBA COCTaBa.

Atomuctuueckas Teopus Jxona JlambToHa. 3aKOH NPOCTHIX OOBEMHBIX OTHOIIEHUI.

MonexynsipHasi Teopust ABoraapo. 3akoH u3oMopdu3ma. 3aKOH YAETbHBIX TEIUIOEMKOCTEH.

3aKoHBI AIEKTposn3a. PazButue aToMucTUKH B niepBod nojoBuHe XIX Beka. ATOMHBIE Macchl U

CHUMBOJIBI 3JIEMEHTOB.

3aposkaeHue U CTAHOBJICHHE OPTraHNYeCKOH XUMHUH

Hctokn opranndeckoi xumuu. Kpymenue teopun Butanusma. OTKphITHE H30MEPOB U

panukanoB. Teopus pagukanoB. Teopus 3amemenus {roma u teopus suep (tunoB) Jlopana.

Teopus BaneHTHOCTH. CTpYKTypHbIE (POPMYJIbI OPraHUYECKUX BELIECTB. TeopHs XMMUUYECKOTO

ctpoenusi A.M. Bytneposa. [IpocTpaHCTBEHHbBIE CTPYKTYpPHBIE (POPMYIIBI MOJIEKYII.

3apoxnenue u pa3sutue xumuu B Poccun k konny XIX Beka

3apoxxaenue xuMun B Poccun. BO3HUKHOBEHHME XMMMUYECKHX pPEMecel. 3apoXkIeHHE

XUMHYECKOM Haykhn B MockoBckoM rocynapcrse. M.B. JIOMOHOCOB — OCHOBOIIOJIOKHHUK

HayuyHoW xumuu B Poccun. Otkpertue Ilepuonnyeckoro 3akona .M. MenneneeBa. OCHOBHbIE

ATanbl OTKPBITUS XUMHUYECKHX 3JIeMEHTOB. llepBble MOMBITKM KiIacCU(PUKAIMM XMUMHUYECKHX

AIIEMEHTOB. XPOHUKA M METOJOJIOTUSI BEJIIMKOIO OTKPBITHS. 3apOXKACHHUE U Pa3BUTHE XMMHH B

Poccum k koHmy XIX Beka. IlpocBernrenbckas JAESATENBHOCTh PYCCKUX  XHMHKOB.

Pacnpoctpanenue HayuyHbIX XuMHUecKuX 3HaHUH. Co3aanue Pycckoro XuMuieckoro oomecTsa.

duznyeckass XMMHA — CTAHOBJIeHHE M Pa3BUTHE

Ouzukanuzanusg XuUMHHA. KuHeTndeckass Teopus TEIUIOTHI. 3aKOHBI Ta30BOTO COCTOSHUS.

Tepmoxumus. 3akoH ['ecca. Xummdeckas TepMoauHaMHKa. DU3NKO-XMMHYECKUN aHAINU3.

[TpakTHyeckoe 3aHATHE. YUEHHE O CKOPOCTU XMMUYECKUX peaKiuil. XMMUYECKOE paBHOBECHE.

VYyenne o karanuze. Teopuss pa30aBI€HHBIX pPACTBOPOB. Teopus 3IEKTPOIUTHUYECKON

muccoranuu. [IpoGneMa CHIBHBIX 3JEKTPOJUTOB. CTaHOBJIEHHE M PAa3BUTUE DIIEKTPOXUMHUHU.

UccnenoBanus B obnactu pusnueckoit xumun B rnepBoi nojosrHe XIX Beka. 3aKOHBI ra30BOT0

cocrogHus. Teopus pactBopoB. Teopus DIEKTPOJIMTHYECKOW [IUCCOLMALMU. YYEHHE O

XUMHYECKOM paBHOBECHH. TepMOXHMMHS, XUMHUYECKas TePMOJAMHAMUKA, KUHETHKA. YYEeHHE O

karanuse. Komongnas xumusi.
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HcTopus 3apokaeHusi U CTAHOBJIEHUS AHAJIUTUYECKOI XUMHUHU
HcTokn aHaMUTHYECKOW XMMUHU B JpeBHOCTH. OCHAIleHNE MEePBBIX XUMUYECKUX J1a00paTOpHii.
KauecTBeHHBIN U KOJIMYECTBEHHBIN aHAIN3 HEOPraHNYECKHUX BellecTB. KomnuecTBeHHbIN aHanu3
OpraHMYECKUX BellecTB. IHCTpyMeHTaIbHbIE METO/ bl aHAIH3A.
XIX-XX croJjieTusi: XMuMHuA B 1eCTBHH
IIpombllIeHHAs: PEBOIIOLMS. Y CIIEXU NPUKIAJIHON Heopranudeckor xumuu B XIX crosetuu.
Cunrernueckas opranudeckas xumus B XIX cronetun. XX Bek: CHHTETUYECKAs] OpraHUYecKas
XUMHUS U TallHBI )KUBOW MPHUPObl. XX BEK: HOBbIE (DyHIaMEHTAJIbHBIE TEOPUU. TepMoIuHAMUKA
HeoOpaTuMbIX TMpoueccoB. Xumus TBepaoro Ttena. CympamonekyinspHas xumusa. Hosbie
(yHKIMOHATIBHBIE MaTEPUANIBI. XUMHS ITOTYITPOBOJAHUKOB. XUMUS HAHOMATEPUAIOB.
4. KomnereHunu, (popMmupyembie B pe3yJibTaTe 0CBOCHUS AU CHUIIMHBI:
. CIOCOOHOCTBIO aHAJIM3HPOBATh OCHOBHBIE JTalbl M 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTHs 001IecTBa 1151 POPMHUPOBaHUs rpakaanckoi mosuimn (OK-2);
. BJIAJICHUEM HABBIKAMU IPEJCTABICHUS MOJYUYEHHBIX PE3YJIBTATOB B BUJI€ KPATKHX OTYETOB
u npe3entanuii (IIK-6).
5. Ilimanupyemble pe3yJbTaTbl 00yUeHUsI
B pe3ynbrare ocBOE€HUS TUCHUIUIMHBI CTYACHT HOJIKEeH:
3HamMb:
. OCHOBHBIE [IEPUO/Ibl PA3BUTHS XUMHUH;
. BKJIaJl OT€YECTBEHHBIX YUECHBIX B PA3BUTUE XUMUU;
. POJIb XUMUU B COBPEMEHHOMN HAYKE;
. crenu(puKy eCTeCTBEHHOHAYYHOTO TTO3HAHMUS;
ymembp:
o aJanTUpoBaTh 3HAHWUS W YMEHUS, MOJYYEHHbIE NPU H3YYEHHUU JaHHOW JIHUCLUIUIMHBI,
K PEIIEHUI0 KOHKPETHBIX 33/1a4, CBSI3aHHBIX C MPOPECCHOHATBHON ACSITENbHOCTHIO;
enademp:
o COBPEMEHHBIMU METOJIaMU €CTECTBEHHOHAYYHOT'O IT03HAHUSI.
6. O01ast TPy10eMKOCTh JUCIHUNIMHBI:
3 3auetHbie enunuIbl (108 yacos).
7. ®opMa KOHTPOJIA:
[TpomesxyTouHas arrectanus — 3a4et (7 cem.).

HUcrtopust bypsitun

1. MecTo tucuunaInHbI (MOAYJIsA) B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrPaMMbl

Juctunnuna «Mcropus Bypsituny» BXOIUT B BapuaTuBHYIO 4acTh 0s1oka b1 «/luciunnnnbl
(MomynH)» kak obs3aTenbHas quctumiuHa b1.B.OJ1.2.

2. lenu ocBOeHMS IMCHUIIIMHBI:

. W3y4EHUE OCHOBHBIX JTAllOB CTAHOBJICHMS M PA3BUTHs PETMOHA C JAPEBHEHMIINX BPEMEH H
JI0 HAIlUX [JHeH, BBIABIECHHE OOLIMX 3aKOHOMEPHOCTEH M HAIMOHAJIBbHO-KYJIbTYPHBIX
0COOEHHOCTEH.

3. Kparkoe coaep:kanue THCHUIIAHBI

IIpubaiikanbe B IpeBHUH M PAHHUI CPEHEBEKOBBIN NepPHOIbI

Onoxa KaMHs U paHHero Metayia [Ipubaiikanss. BpoH30BbIii Bek Ha TeppuTopuu IIpubaiikanbs,

OCOOEHHOCTH ero KyabTyphl. IlepBble rocynapcTBeHHbIE OOpa30BaHMsS Ha TEPPUTOPUU

[Tpubaiixanbs

IIpubaiikanbe B nepuoa odpasoBanusi u pa3putus Monrosbckoit umnepuu (XII-XIV BB.)

Paccenenne memMeH u HapofoB Ha Ttepputopuu Ilpubaiikanes B mepuoj oOpa3oBaHUS H

Pa3BUTHUS €IMHOTO MOHI'OJIBCKOTO rocyaapcersa. baprymkun-TokyM U €ro B3aMMOOTHOILIECHHUS C

Momromuen. ['ocygapcTBEHHOE yCTPOMCTBO MOHIOJILCKOW uMniepuu. Mcropuueckoe 3HaYCHUE U

XapaKTep MOHTOJILCKUX 3aBoeBaHMil. [Ipobiema mpoucxoxaeHus OypsaTCKOro Hapoa.

IIpubaiikanbe HakaHyHe npucoequHenus Kk Poccmiickomy rocyaaperBy (XIV — mepBas

nosioBuHa XVII BB.)
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OOIIeCTBEHHBIN CTPOU, COIMATLHBIC OTHOIIECHUS M XO3SHCTBEHHBIE 3aHATHUS MPOTOOYPITCKOTO
HaceneHusa. PenurmosHele BepoBaHusi HaponoB llpubaiikanbsi HakaHyHe NPUCOSAMHEHHS K
Poccun.
bypsarusa B XVII-XVIII BB.
IIpucoenunenne bypsatuu k Poccuiickomy rocynapctBy. AIMUHHUCTPATUBHO-TEPPUTOPUATBHOE
ycTpoiictBo u ympaieHue kpaem B konue XVII-XVIII BB. CouuanbHble Tpolecchl B
[Tpubaiikanse. Cenbckoe X035MCTBO U TpoMbIcibl bypsituu B koHie XVIII — nepBoit mojoBuHe
XIX BB., pa3BUTHE IPOMBIIUICHHOCTH B 3TOT Nepuoa. KaxTuHCKas pyccKo-KATalCKas TOProBIIst
Bypsitus B XIX — nauase XX BB.
VYupasnenne Cubuppto B k. XVIII — I mon. XIX BB. I[lomutuyeckass ccbuika B CuOupH.
OO0111eCTBEHHO-TIPOCBETUTENbCKASL  ACSATEIbHOCTh  JekadpuctoB B bypstun. OcHoBHbIE
HaIPABJICHUS Pa3BUTHUSI IPOMBIIUIEHHOCTH U CEJILCKOrO XO035I1CTBA BO BTOpPOM moJyioBuHe XIX —
Hayasie XX BB. IlepBasg mupoBass BOWHa M €€ BIMAHHME Ha IOJIOKEHUE HAPOJHBIX MacC B
Bypstuu. PaccTaHoBKa MOMUTHYECKUX CHIT B TIEPUOJT C heBpatis o OKTAOph 1917 r.
Bypsitus B XX — nayasue XXI BB.
bypsarusa B 1917-1929 rr. Bypsatus B 1929-1953 rr. Bypsrtus Bo Bropoii nonosune XX — Hayalie
XXI BB. CoBpemennbie mnpodiembl bypsatun. OO1iecTBEeHHO-IOIUTHYECKOE pa3BuTHEe bypsaruun
Ha COBpeMEHHOM odrane. I[IpoGieMbl HaMOHAIBLHO-TOCYAAPCTBEHHOTO  CTPOUTENIHCTBA.
HarmmonansHo-KynbTypHble mpo0iembl. ColMambHO-3KOHOMHUYECKHE OCOOCHHOCTH pa3BUTHUS
BypsiTun Ha COBpEMEHHOM JTalle.
4. Komnerenuuu, popmupyemMbie B pe3yabTaTe OCBOCHHUS AUCHUIIMHBI:
. CIIOCOOHOCTh AHAJIM3HPOBATh OCHOBHBIE JTalbl W 3aKOHOMEPHOCTH HMCTOPUYECKOTO
pa3BuTHs 0011IeCTBa A1 GOPMHUPOBaHUs TpakaancKoit mosuiwu (OK-2).
5. Ilinanupyemble pe3yJbTaTbl 00yUeHUsI
B pe3ynbrare 0CBOCHUS AUCLUIUIMHBI CTYICHT J0JI7KEeH:
3Hamb:
. o01Ire 3aKOHOMEPHOCTH Pa3BUTHUSI PETHOHA BO B3aMMOCBSI3U C MHPOBBIM HUCTOPHYECKHM
pOoIIecCOM, 0COOEHHOCTH Pa3BUTHSI KYJIbTYpBhl, HOJUTUYECKONH HCTOPUU PETUOHA;
ymembp:
o BBISIBJISITH HICTOPUUYECKHE OCOOCHHOCTH PErMOHANIbHON UCTOPHH;
enademp:
o HEO0OXOTMMBIMH 3HAHUSIMU U METOJUKON HAYYHBIX UCCIIEIOBAaHUM.
6. O01ast TPYy10eMKOCTh JUCIHUNJIMHBI:
2 3aueTHbIe eAuHMUIIBI (72 yaca).
7. ®opMa KOHTPOJIA:
[TpomesxyTouHas arrectanus — 3a4et (2 cem.).

BypsaTckuii a3bIK

1. MecTo tucuMnIMHbI (MOAYJIsI) B CTPYKType 00pa30BaTe/IbHOH NPOrpaMMbl

Hucnurnnuna «bypsITCKU SI3bIK » BXOJUT B BapUAaTUBHYIO YyacTh Ojoka bl «JluctuminHs
(Momymnu)» kak obs3aTenbHas aquctumiuHa b1.B.OJ1.3.

2. Heab 0CBOEHMS AMCIMIIJIMHBI:

e 00ecrneynTh MOJArOTOBKY CHEIHMAIMCTOB, BIAJCIOUINX OYpATCKUM SI3bIKOM KaK CPEICTBOM
MEXKYJIbTYpPHOH KOMMYHMKAllMM B YCTHOM M NHUCbMEHHOW (opMe B IOBCEIHEBHOM
OOIIEHUH U TIPU BBITIOJTHEHUH MPO(ECCHOHAIBHOM J1eATEIbHOCTH.

3. Kparkoe coaep:kanue JMCIUIITHHBI
Taunuicaara./[3313 ypryyau. Kparkue cBegenusi o 0yparckom si3bike. AjsipaBut. ['1acHbie
3BYKH OypPATCKOIO A3bIKA
PeueBoii »THKeT mTpu 3HaKomcTBe. McTopusi OypATCKOM NHCBMEHHOCTH. 3 3rTama
(crapoOypsiTckasi,  jaTuHCcKas,  kupwuinna).  CoBpeMeHHBbIH — OypsATckuil  andaBur.
Cneuunduueckue 3Byku. ['macHsie 3Byku Oypsarckoro s3bika "YHusepcuter'. CoriacHble 3ByKU
OypATCKOro  si3bIKa, OCOOEHHOCTM MX mnpousHomeHus. Cneuudpudeckuit  3Byk  h.
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KonuuecTBeHHbIe, MOPSIKOBBIE, COOMpATEIbHbIE, pa3JeUTENbHbIE IPOOHBIE YUCIUTEIbHBIE.
[Tpocteie u cocraBHbie uwucnutenbHble. Cuer. OOpa3oBaHUE COCTAaBHBIX YHCIUTEIBHBIX.
[TopsinkoBbie 1 mpubIM3UTENbHBIE Yncia. KanennapHoe yucio.
Bym.¥Yr rap6aj. 3akoH rapMOHMHU IJIACHBIX
Jlekcuka no paszroBopHoil TeMe "CeMbs". ['TacHbIe MYKCKHE, )KEHCKHE M HEUTpaJibHbIC. 3aKOH
rapMoHUM ThacHbIX. COUYETaeMOCTh TJIACHBIX B HMCKOHHO-OYpSATCKHUX cioBax. [IpaBomucanme
3aMMCTBOBAHHBIX CJIOB. JIekcuka 1o pasroBopHoi Teme "Manas Poauna". OcoOeHHOCTH CTpOs
Oypsitckoro mnpejiioxkenus. [lopsgok cioB B OypsSTCKOM mpemyiokeHuu. HHToHalMoOHHbBIE
OCOOCHHOCTH TMpPEAJIOKEHUH C OoOpalleHUusIMU, BBOJHBIMH KOHCTpyKIusiMU. CTpyKTypa
BOIIPOCHUTEIILHOTO MPpeAJIoKEHUs. BonpocurenbHbie YacTuilbl. BorpocurenbHbie CIoBa.
Asxabaiinan (rp, xyocahan, snedn). Jinunoie MmecToumMeHust
Jlexcuka no pasroBopHoi Teme "Jlom". [loHATHE O JTMYHBIX MECTOMMEHUSIX OypSATCKOTO SI3bIKA.
Mecroumenus, Beipaxaromue 1-¢ u 2-¢ ymno. OO6o3HadeHue 3-ro Jsmma. OcoOeHHOCTH
CKJIOHEHHUS.
Asxabaiinana (rp, xyocahan, snesn). Umena cymecrBurenbnbie. [lagesxu.
Jlexcuka mo pasroBopHoit Teme "Omnexnaa". JIMuHble U HENMYHBIE UMEHA CYIICCTBUTEIIHHBIC.
Oco0OeHHOCTH CKJIOHEHUS MMEH CYIIECTBUTENbHBIX. [lafexu: MMEHUTENbHbIN, POAUTEIbHBIH,
JIaTeJIbHO-MECTHBIN, BUHUTEIbHBIN, OPYAHBII, COBMECTHBIN U UCXOJHBIN. /[[BOMHOE CKIIOHEHHUE.
4. Komnerenuuu, popmupyembie B pe3yabTaTe OCBOCHHUS AUCHUIIIMHBI:
. CIIOCOOHOCTh K KOMMYHHUKAIIMA B YCTHOM M MUCHbMEHHOW (opMax Ha OypsSITCKOM SI3bIKE
JUISL PEILICHUS 33/1a4 MEXJIMYHOCTHOTO M MEXKKYJIbTYpHOT0 B3aumoseiicTus (JK-1).
5. Ilnanupyemble pe3yJbTaTbl 00yUeHUs!
B pe3ynbrare 0CBOCHUS AUCIUIUIMHBI CTYICHT JOJIZKEeH:
3Hamb:
. OCHOBBI (JOHETUKU U TPAMMATHKHU OYpATCKOIO S3bIKa;
° nexkcuueckuiit MUHUMYM B o0beMe 1000 TeKCH4eCcKux eauHuIL;
ymemp:
. MOHUMATh Ha CIOyX OYpSATCKYIO pedb, MOCTPOCHHYI0 Ha MPOrPaMMHOM MaTepuane
Y aJICKBaTHO pearupoBaTh Ha HEE;
. y4acTBOBaTh B OOIICHUH C OJIHUM WJIM HECKOJbKUMHU COOECEeTHUKAMHU C IeJIbI0 OOMeHa

uHpopmaluei,

e  JIOTMYHO U TIOCJIEJOBAaTEeNIbHO BBICKAa3bIBaThCS — BBICTYNATh Mepel ayauTopuei
110 3a/1aHHOM UJTM CAaMOCTOSATEIbHO BEIOpAaHHOU TEME;

®  BBIPA3HUTENBHO YUTAThH BCIYX M HAU3YCTh;

enademp:

e  KyIbTypOoH MBbINUIEHUS, OBITh CHOCOOHBIM K BOCHPUATHIO, aHAIM3Yy U OOOOIIEHUIO
uHpOpMaINH;

. HaBBIKAMU CAMOPA3BUTHS;
. BJIaJIETh OCHOBAaMH MEXKYJIbTYPHOH KOMMYHHUKALIMU B c(hepe MOBCETHEBHOTO OOIICHMS.
6. O01mast TPy10eMKOCTh JUCHUNJIMHBI:
2 3a4yeTHbIe eAUHULBI (72 yaca).
7. ®opMa KOHTPOJIA:
[Tpomexxyrounas arrectanus — 3a4et (1 cem.).

IlaTtenToBenenue

1. MecTo tucuMnJIMHBI (MOAYJIsI) B CTPYKTYype 00pa30BaTe/JbHOH NPOrpaMMbl
Jucnunnuna «[lateHToBeAeHNE » BXOIUT B BapHaTUBHYIO YacTh Os0ka bl «/{ucuumninast
(Momynu)» kak obs3aTenbHas quctumiuHa b1.B.O/1.4.
2. Heab 0CBOEHMS AMCIMIIJIMHBI:
o dbopMupoBaHHe 3HAHUH 1O BHJIAM OOBEKTOB HMHTEIUIEKTYalbHOW JESATENbHOCTU
Y TIPaBUJIaM MX PETUCTPALUU B YCIOBHSX AEMCTBYIOIIErO IPABOIO MOJIS.
3. Kparkoe cogep:xaHue TUCUMILIHHBI
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IHoHsiTME HHTE/VIEKTYAJbHOH COOCTBEHHOCTH

ABTOpPCKOE TIpaBO, CMEXHBIE IpaBa, HHTEJICKTyalbHas IMPOMBIIUICHHAS COOCTBEHHOCTD.
Pernonanbsuble nateHTHbIE cucTeMbl. OCOOEHHOCTH PETMOHANbHBIX CUCTEM. MexayHapoaHas
IIaTEHTHas CcucTeMa. EBpolelickas peruoHalbHas IaTeHTHas cucreMa. EBpasumiickas
perHoHallbHas ~ IIATEHTHAas ~ cucTeMa.  BcemupHas — opraHusanusi — MHTEJUIEKTYalbHOU
coocteennoct (BOUMC). MexayHapoAaHble KOHBEHIIMM IO BOIPOCAM HWHTEJUICKTYaJlbHOU
cobcrBeHHocTH. [lapukckas KOHBEHIMsSI Kak (DyHIAMEHT COBPEMEHHOM CHCTEMBbl OXpaHbl
npombiuieHHoi coOctBenHocTu. Ctpykrypa BOMC. UYnenctso BOUC. MexnyHapoaHbie
COIVIAIIEHUS B 00JIaCTH MPOMBIIIIICHHON COOCTBEHHOCTH.

IlarenTHoE 3aKk0oHONaTEILCTBO Poccun. U3o00peTenue

[TarenTHOE 3akoHonaTenbcTBO Poccun. OOBEKTHI UHTEJUIEKTYaJIbHOH  COOCTBEHHOCTH.
Nzo0perenue. [IpaBa nuzobperareneii u mpaBoBasi OXpaHa U300peTeHni. 3asBKa Ha U300peTeHne
u ee skcrneptusa. Kpurepum narenrocrnocooHoctu. OObekThl HM300peTeHus. dDopmanbHas
skcnepTu3a. [lyonukanus 3asBku. O0KanoBaHue peIIeHU MaTeHTHON YKcnepTu3bl. Bpemennas
npaBoBas oxpaHa. IIpaBo mpexaenonbp3oBaHus. [lyOnmukanuss cBeleHUIl O Bblaaye INaTeHTa
u peructpauust uzodperenuil. OT3bIB U mpeoOpa3zoBaHue 3asBKku. [IpenocraBieHue mpasa Ha
ucrnonb3oBanue uzo0OpereHus. Hapymenue mnarenta. Ilpekpaiienue AelCTBHS MaTeHTA.
PaccmoTpenue naTeHTHBIX CIOpOB B cyaeOHOM nopsake. [larentHsie nmonumnel. [laTeHToBanmMe
u3o0perenuit 3a pyOexoMm. IlpaBa HHOCTpaHHBIX (HU3MUECKUX M HOPUAMYECKHX JIMIL.
OenepanbHbIi oH N300peTeHuii B Poccum.

IMose3nast mogenn. ToBapHbIe 3HAKHM

[Tone3nas monenb. 3asiBKa Ha MOJIE3HYIO MOJIENb U €€ dKcrepTusa. [IpaBoBast oxpaHa rosie3HOI
mogenu. OTnuuue mosie3Ho Mozaenu oT u3zobperenus. Ilpouenypa mpeaocTaBiIeHHsI OXpaHb
NOJIE3HOM MoJenu. 3asiBKa M OSKCIepTH3a 3asBKM Ha ToBapHbIM 3HaK. IlpaBa BnanenblieB
U IIPaBOBas OXpaHa TOBAPHBIX 3HAKOB. Buibl TOBapHBIX 3HAaKOB. KOJIEKTUBHBIE TOBapHbBIE
3Haku. llpeagynpenurenbHas MapkupoBKa. VCKIIFOUMTENbHOE NIPaBO Ha TOBAPHBIA 3HAK
U IPOJOJDKUTENBLHOCTh oOXpaHbl. [IpekpamieHue neiictBus. Perucrpanuss TOBapHOro 3HaKa.
OkcnepTusa 3asBKM, peuieHue o peructpauuu. OOkanoBaHHWE pELIEHHE [0 3asBKe.
Hcnonp3oBanne ToBapHOro 3Haka. Ilepenada ToBapHoro 3Haka. HapymieHue npas Ha TOBapHbIN
3Hak. PaccMoTpeHue cHopoB, CBSA3aHHBIX C TOBapHbBIMH 3HaKaMu. OTBETCTBEHHOCTh
3a HE3aKOHHOE WCIIOJIb30BAHME TOBapHBIX 3HaKoB. JlelictBue B Poccum MeXIyHapOIHBIX
IIPABOBBIX AaKTOB [0 TOBAapHBIM 3HaKaM. MaapuicKkoe CcorjameHue o MEXIyHapOaHON
peructpanny 3HaKkoB. [IpoTokos kK MaapuackomMy COTIAIEHUIO O MEXAYHAapOJHON PETUCTpaluu
3HaKoB. Majpuackoe CcOrjalieHue O IMPEeceuyeHUe JIOKHBIX WM BBOJAIIMX B 3a0dyXKIeHUE
yKa3aHUM MPOUCXOXKJIeHUs Ha ToBapax. JIuccaboHckoe coriameHue 00 oXxpaHe HAaMMEHOBAaHUM
MECT NMPOUCXOKIEHUS U UX MEKIYHAPOJHONU PETUCTPALIUH.

IIpomblinieHHBbIE 00pa3UbI

[TpombinieHHble 00pa3nbl. 3asiBKa Ha IPOMBILUIEHHBIH oOpaszen u ee skcreprusza. [Ipasa
BJIAJICJIbLIEB M IPaBOBas OXpaHa MPOMBIIUIEHHBIX 00pa3noB. Kpurepuu oxXxpaHOCIOCOOHOCTH:
HOBU3Ha oOpa3la, OpPUIrMHAIBHOCTh OO0pa3la, MPOMBIIIJICHHAas NPUMEHUMOCTh 00pasla.
Hckmrouenust u3 oxpassl. [laTeHT Ha MpOMBIIIIEHHBIH 00pasel. MexxayHapoIHble COTJIalIeHus,
Kacaroluecss NPOMBIIUIEHHBIX 00pa3noB. ['aarckoe cornameHue O JAEOHUPOBAHUU
IPOMBIIIJICHHBIX 00Pa31IoB.

Heno0pocoBecTHasi KOHKYpeHLUs

HenobpocoBecTHas KOHKypeHLMs. 3alura OT HEA0OPOCOBECTHOM KOHKypeHIMH. OCHOBHBIE
BUJbl HEJOOPOCOBECTHOM KOHKYpeHLIUHU. JlelcTBHs, KBanU@UIUpyeMble KakK BBOJSIIUE
00IIeCTBEHHOCTh B 3aliyxieHue. JluckpeauTtanus KOHKypeHTa. PopMbl HeZ0OpPOCOBECTHOM
KOHKYpPEHLIUHU, He YIOMSAHYTbIE B cTaTthe 10-6uc [Tapuxckoil KOHBEHIIUH.

IIporpammsl Aast IBM u 6a3 1aHHBIX

[TpaBoBas oxpana nporpamm g OBM u 6a3 nanusix. Perucrpauus nporpamm s 9BM u 6a3
nanHbix. [IpaBa aBTOpoB. Mcropuueckas cmpaBka. 3ammra npaB B cyxae. Ilepemasa mpas
Ha miporpammsl 71t OBM 1 6a3b1 TaHHBIX. ABTOPCKHI JIOTOBOP M €T0 COJIEPIKAHHE.
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JIuueH3um u 10ropopa
Mexaynapoanas TOPTOBJIS Ha OOBEKTHI WHTEJUIEKTYaTbHON COOCTBEHHOCTH.
[Tpennuien3nonnbpie 1oroBopsl. JoroBop o0 oleHKe TeXHOJIOTHH. JIoroBOp O COTpYAHHUYECTBE.
JoroBop 0 mareHTHOM uMcTOTE. BHIBl NHIEH3MOHHBIX cornamenuid. @Ppanmmunsa. JloroBop
KOMMEpYECKON KOHLeccuH. VICKrounTenbHas JINLEH3US.
Couuosiornyeckue acneKTbl HHTE/LUIEKTYAJbHOI CO0CTBEHHOCTH
Conuonornyeckue acreKkThl HMHTEJUIEKTYalbHOM CcOOCTBEHHOCTU. Bo3zaeiictBue Ha Xon
COLIMAJILHO-3KOHOMMUYECKOT0 U JTyXOBHOTO ITpOrpecca.

4. Komnerenunu, (popMupyembie B pe3yJibTaTe 0CBOCHUS AU CHUIIMHBI:

. CIIOCOOHOCTh ~ MCIIOJIB30BaTh OCHOBBI IIPABOBBIX 3HAHMKW B  Pa3IMYHBIX  cdepax
xusnenestensaoctu (OK-4);
. CIIOCOOHOCTBIO ~ pellaTh CTaHJAPTHBIC 33Ja4d  NPOGECCHOHATBLHOW  JESITEeIbHOCTH

C WCTOJb30BAaHUEM COBPEMEHHBIX HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHUI
C y4eTOM OCHOBHBIX TpeboBanui nHpopMaronHoi 6e3onacuoctu (OITK-4).

5. llnanupyemble pe3yjbTaThl 00yUeHUsI

B pe3ynbraTe 0OCBOCHUS TUCIUILIMHBI CTYCHT HO0JIKEH:

3HAMb:

° 00 WHTEIIICKTYaTbHOW COOCTBEHHOCTH, €€ POJIH MECTE B IPAKIAHCKOM OOIIIECTBE;

. 00 aBTOPCKOM TIpaBe;

L] 06 OTCUYCCTBCHHOM U MI/IpOBOM ITIATEHTHOM 3aKOHOAaTCIbCTBE,

L] (0] OCATCIIBHOCTHU peFI/IOHaJ'II)HI)IX 158 MI/IpOBI)IX OpFaHI/BaIII/Iﬁ HHTGHJ’IGKTy&J’IBHOﬁ
COOCTBEHHOCTH;

° 0 CTPYKTYpE, COCTAaBIICHUU U MOJaue 3asBOK Ha MPOAYKIIUIO UHTEJUIEKTYaIbHOTO TPYa;

° 00 oxpaHe H300pEeTEeHUM, MOJIE3HBIX MOJENEH, TOBAapPHBIX 3HAKOB, MPOMBIIIJICHHBIX
00pas1oB, mporpamm it 9BM u 6a3 1aHHBIX;

° 0 JIMIICH3MOHHOHM NEesATENbHOCTH W COTJIAlIeHWsX B CTpaHe M 3a pyOekom Ha 0ase
JIOTOBOPOB O COTPYJIHUYECTBE;

ymembw:

. MOJIb30BATHCS CIIPABOYHBIM alapaToM JIsl MOMCKa 00BEKTOB HOBBIX PEIICHU;

. COCTaBIIATh OTYET O MMaTEHTHHIX MCCIICIOBAHUSX

6/1a0emb:

° MPAKTUYECKUMH HaBBIKAMU pabOThl ¢ 0a3aMu JAaHHBIX TpPU TMPOBEACHUU MATEHTHBIX
HCCIICIOBAHNIA;

L] METOAaMU HpOBeZICHI/ISI IMIAaTCHTHBIX I/ICCHGILOB&HHﬁ.

6. O01mast TpPy10eMKOCTh JUCIHUIJIMHBI:

2 3a4yeTHbIC eqUHUIIBI (72 yaca).

7. ®opMa KOHTPOJIA:

[TpomexxyTouHas arrectanus — 3a4et (8 cem.).

MartemaTudeckasi 00pad0TKa pe3yIbTaTOB XUMHYECKOI0 IKCIIEPUMEHTA

1. MecTro aucuMIiuHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMBbl
Juctunnmna «Matematuyeckass oOpaboTKa pe3ylbTaTOB XUMHUYECKOTO IKCIIEPHUMEHTa
BXOJWT B BapuHaTUBHYI 4dYacTh Ojoka bl «Jluctumiawmael (MOIynn)» Kak oOs3aTenbHas
mucuunnuaa b1.B.OJ1.5.
2. Heab ocBOEHMS AMCIMIIJIMHBI:
. pa3BUTHE y CTYACHTOB IPEICTABICHUA O MaTEMaTHYECKOW CTATHCTHKE W €€ NPUMEHEHUN
B AHAIMTUYECKON XUMUHU.
3. Kparkoe coaep:kanue JTHCHUTIIHHBI
Ponbs MeTO10B MaTeMaTHYeCKON CTATUCTUKHU B AHAIUTHYECKOW XUMHH.
HeonpenejseHHOCTH pe3yJibTATOB XHMHUYECKOI'0 AHAJIN3A
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[TonsiTne ciiydyallHOW W CHCTEMATHYECKOW COCTABIAIONIEH HEONMPEAEIEHHOCTH PE3YIbTaTOB
XAMHMYECKOr0 aHainu3a. Pacder cucTeMaTHYeCKOM M CIy4alHOM MOTrPEIIHOCTH Pe3yJbTaTOB.
OueHKa pe3yJabTaToOB aHAIU3A.

BobisiBJIeHHEe CHCTEMATHYeCKOM MOTPeHOCTH

BblsiBIIeHHE  CHCTEMAaTHYECKOW MOTPEHIHOCTH IPU MOMOLIM  CTaTUCTHYECKUX  TECTOB.

JloBepuTenbHas BEPOSITHOCTh aHANIN3a, KaK MIPEAMET B3aUMHOM JI0TOBOPEHHOCTH.

OueHka NpaBUJIBLHOCTH M BOCIIPOU3BOJMMOCTH Pe3y/IbTATOB U3MepeHHu

BrlsiBnieHne u ycTpaHeHue Ciay4yaiHbIX U CHCTEMATHUYECKHUX COCTABIISIOIIMX HEONPEAEIEHHOCTH.

MeTtoabl peaTUBU3ALNH, PAHAOMU3ALNN U «BBEACHO-HANACHOY.

IIpoBepounblie TeCThI

Q-tecT, olEeHKAa W TpoBepKa Haiuyus rpyobix mpomaxoB. IIpoBepounsie Tectbl CThIOEHTA

u O@umepa. JloBepurenpHas BEPOSATHOCTb. MeTpojoruyeckue OCHOBBI aHanu3a. OleHka

CIIy4aitHO# cocTaBisronel. Pacdyer morpenHocTen.

YyBCTBUTEJBHOCTD M NPejies] 00HAPYKeHU s

PacueTsl OCHOBHBIX MapamMeTpoB. J[MCIEpCUOHHBIN aHAIU3 U €ro IPUMEHEHHE B AHAIUTUYECKON

xumuu. Pacuer nucnepcuu. CpaBHeHHE qUCHiepCUil ABYX UK O0jiee Cepur U3MEpPEHU.

PerpeccuoHHbBINH M KOPPEJSAUMOHHBIN aHAJIN3

Craructuka npsmblx JuHuil. [louck ypaBHEHMH perpeccum — OCHOBHAas 3ajadya KOCBEHHBIX

MeToJI0B aHanuza. llocTpoeHue NMHUI perpeccuy, OCHOBHBIE METOJIBI M CHOCOOBI: CIIOCOO

KaHAJIOB, CIIOCOO CHpSIMICHUS B CIydae, €CIIM TOYKH JIeKAT HE HA OJHOW MPSMOM.

Koadduimentsl ypaBHEHHS perpeccuu, pacder KO3(PPUIMEHTOB ypaBHeHusA. MeTon

HAaUMEHBIIUX KBaJApaToB. PerpeccoHHBI M KOpPPENSLMOHHBIA aHanu3. 3ajadya perpeccuu

u Koppensauuu. KoagduimeHt koppesium.

4. Komnerennuu, gopmupyemblie B pe3yJibTaTe 0CBOCHUS AN CUMIIIMHBI:

o CIOCOOHOCTBIO MPUMEHSTh OCHOBHBIE €CTECTBEHHOHAy4YHBIE 3aKOHBI M 3aKOHOMEPHOCTHU
Pa3BHUTHUS XMMUYECKOW HAYKH IIPU aHAIN3€ MOIy4eHHBIX pe3yibTaroB (I1K-4);

. CIIOCOOHOCTBIO TMONy4YaTh M 00pabaThiBaTh pe3yabTaThl HAYYHBIX JKCHEPUMEHTOB
C MMOMOIIBIO COBPEMEHHBIX KOMITbIOTEPHBIX TexHooruii (ITK-5).

5. llnanupyemble pe3ybTaThl 00yUeHUsI
B pe3ynbpTaTe 0CBOCHMS IUCUMIUIUHBI CTYJEHT HOJIKEH:

3Hamb:

o METOJT AKCIEPTHBIX OIIEHOK, CTAaTUCTHMYECKHE METOJbl O0OpabOTKH KOJIMYECTBEHHBIX
pEe3ynbTaTOB HUCCIEAOBAHUM, METOJ KAYECTBEHHBIX HWMHTALMM, METOJbl MOCTPOEHUS
Y UCIOJIb30BAHUS MEXaHUCTUYECKUX UMUTAIIMOHHBIX MaTEMAaTUUECKUX MOJICIICH;

ymembp:

. BBHITIONHATH B XOJI€ DKCIIEPUMEHTOB M3MEPEHHUs (aHaJIN3bl) B COOTBETCTBUU C TpeOyeMoit
HAJIe)KHOCTbIO M TOYHOCTHIO, BHIOMpas MOJXOMASIIYI0 METOAMKY H3MEpPEHUN U YHCIIOo
napajuieIbHbIX ONBITOB;

. METPOJIOTMYECKH TPaMOTHO OLEHMBATh CHUCTEMATHMYECKHE M CIy4ailHble MOTPEIIHOCTU
WU3MEPEHHU;

o COTIOCTABJIATh PE3yJIbTaThl M3MEPEHHMH I BBISIBICHUS CTaTHCTUYECKU JIOCTOBEPHBIX
pa3auurii B CBOMCTBAX Pa3HBIX OOBEKTOB UCCIIECIOBAHMS;

. MIPOBEPSATh HAIMYNE KOPPETSIUN M YCTaHABIWBATh BUJ (YHKIIMOHATHHON CBSI3M MEXKIY
COCTaBOM BEIIECTB U UX CBOMCTBAMH;

enademp:

. METOA0JIOTHEN BIOOpAa METOI0OB aHAN3a,;

. HaBbIKAMH UX MPUMEHEHUS,

. METPOJIOTMYE€CKMMH OCHOBAMHU aHAJIN3a.

6. O01mast TpPy10eMKOCTh JUCIHUIJIMHBI:

3 3auerHbie enuuuIbl (108 yacos).

7. ®opMa KOHTPOJIA:

[TpomexyTouHas aTTectanus — 3a4et (5 cem.).
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MunepaabHble pecypcbl bypsaTuu

1. MecTo ucuunInHbI (MOAYJIsA) B CTPYKTYpPe 00pa3oBaTe/IbHOM IPOrpaMMbl

Hucnunnuna « MuHepalibHbIe pecypchl BypsaTun» BXOJUT B BapuaTUBHYIO YacTh Ojioka b1
«ducrumumael (Moxynn)» Kak oOs3arensHas aucuuioinHa b1.B.OJ1.6.

2. lleid 0CBOEHHUS JUCHUILIHHBI:

. dbopMupoBaHHE Yy CTYIACHTOB 3HAaHUH O HEBO30OHOBISEMBIX MPUPOJIHBIX pecypcax,
B YaCTHOCTH, MECTOPOXICHUSAX MOJE3HbIX HMCKOMaeMbIX bypsaTuu, uX 3amacax U poau
B 00€CIIEYeHNN MUHEPAILHBIM CBHIPbEeM 3KOHOMUKHU PecryOmmku;

. (dbopMHpOBaHHE y CTYIEHTOB TMPEACTABICHUI O pecypcocOeperamnmx TEeXHOIOTHIX
n00bIuM, epepaboTKU MUHEPATBHBIX PECYPCOB U HABBIKOB OLICHKH BIIMSHUS pa3pabOTKu
II0JIE3HBIX CKONAEMBIX HAa OKPYXKAIOLIYIO CPENY.

3. Kpartkoe coaep:xanue TUCHMILIHHBI

TenneHuMn pa3sBUTHSI MHHepPaJbHO-ChIPbeBOl 0a3bl B bypsarun. IJkoJoruyeckue

npoodJeMbl pa3padoTKH MOJIE3HBIX HCKOMAeMbIX

Obwue ceedenHus 0 MecmoOpOHCOCHUAX NONE3HBIX UCKONRAEMBIX, O HEE0300H06NAEMBIX,

MUHEPATbHBIX pecypcax

Ponb u 3HaueHMe pa3IMYHBIX IOJIE3HBIX HCKOMAEMbIX B pa3BUTHM oOuiectBa. CoBpeMEHHOE

COCTOSTHUE U MEPCIIEKTUBBI Pa3BUTHSI MUHEPAIbHO-ChIpheBOii 0a3bl PecriyOnuku Bypsitus. Buast

MUHEpAIBbHOrO  Chipbad. CrocoObl  100bBIYM  MOJIE3HBIX  HCKOMaeMmblx. ['eHeTnueckas

KIacCU(pUKallUg  MECTOPOXKIECHUN  TOJIE3HBIX  HMCKOMaeMbIX.  YCIOBHS ~ 0Opa3zoBaHUs

MECTOpPOXKACHUM. Pa3sMelieHne MeECTOPOXKIACHUN pPYyIHBIX, HEMETAIMYECKUX IOJE3HBIX

HCKOIIAEMBIX, PECYpPCOB TOILUIMBHO-IHEPI€TUUYECKOrO ChIpbs B HeAapax bypsatuum u craguil ux

pa3paboTKHu.

JKonozuueckue npoodaemvl pazpadbomKu u IKCHAYAMAUUU MECHIOPOHCOCHUI NOJIE3HbIX

UCKONAeMbIX.

3arpsi3HeHUE MPUPOIHBIX CpeA MpH 00blYe TOJE3HBIX HCKOMAeMbIX W MEpPHI 3aIIUThI

OKpYKalomen cpenbl Ha OOBEKTaX TOPHBIX pa3paboTok. MecropoxaeHus ypaHa BypsTun.

DKOJIOro-TeXHOJIOTHYECKHE acleKThl uX 100buu. [loHsATHE 0 MamoOTXOMHOW M 0e30TX0JHOM

TEXHOJIOTHH.

MuHnepaiabHO-chIpbeBasi  0a3a  LBETHBIX, PpPeIKHX, OJAaropogHbIX  MeTaJLIOB,

AJIIOMOCWIINKATHOTO ChIPbSI M HeMeTAJUIMYEeCKHX IMO0JIe3HbIX HCKONMaeMbIX. JKOJIOrO-

TeXHOJIOTHYeCKHEe ACHEKTHI X 100bIYH U NepepadoTKu

Munepansvho-coipbesasn 6a3a 1e2KUX u MANCENAbIX YEEMHBIX Memannoe bypamuu

Ponp amoMuHMs B HapoJHOM  Xo3siicTBe. MuHepalbHO-ChIppeBasi 0a3za  aJlOMUHUSL.

MecTopoKIeHHs CBIHHBIPUTOB, TYHUTOB BypsTHN U MepCHeKTUBBI UX OCBOEHUs. Pybl CBUHIIA U

uHKa. Mecropoxaenus nonumeraundeckux pya (Ozeproe, XonoaHuHckoe, JloBaTkuHCKoe U

Ip.), UX XapaKTepUCTHKa, 3a11achl, CTENIEHb OCBOCHHOCTH.

Mumnepanvno-coipvesasn 0aza 6.:1a20pOOHBIX U PEOKUX MEMANN08

JleiicTByromas MUHEpalbHO-ChIpbeBasi 0a3a JOOBIYM POCCHIMHOTO W PYAHOTO 30I10Ta,

CYILIECTBYIOIIME TEXHOJOTUU NOObIUM U NepepadOTKH OJaropoHbIX MeTayioB. Pa3zBenaHHble

MECTOPOKICHUS PEIKUX METaJUIOB. BimsHue pa3paboTKM M 3KCIUTyaTallud MECTOPOXKIACHUMN

peIKMX METalJIOB Ha MpUpOAHbIE »3KocucTteMbl (Ha mnpumepe JLxununckoro BMK).

CoBpeMeHHOE cOCTOsIHUE JA00bIYM  Bosib(pama. TexXHOJOTHS KOMIUIEKCHOH mepepadoTKu

TPYAHOOOOTaTUMBIX MOJHOIEHCOAEpKAMX Py (Ha mpuMepe pya MecTopoxaeHuir bypstun).

DKoJIoruyeckue mpoodeMbl, CBsI3aHHbIE ¢ JOObIYeH Bob(pama U3 TEXHOTEHHBIX OTXO0/0B. THIIBI

MECTOPOXKACHHUH 30510Ta. XapaKTepUCTUKU MUHEPATIbHO-ChIPbEeBOM 0a3bl JOOBIYM POCCHITHOTO U

pyaHoro 3o10ta bypsituu. [IpoGiema ocBoeHHs MECTOPOKICHUI KOpeHHOTro 3070Ta Poccun.

Coipvesan 6aza yena

Posib yrist B TOMIIMBHO-3HEPreTHUECKOM KOMIUIEKce. MecToposkaeHns OyphIX, KAMEHHBIX yriien

Bbypsatun. Tumnbel mecropoxxnaeHuin yrid. «TYrHYHCKUH YrOJbHBIM pa3pes3» — COBPEMEHHOE

COCTOSIHUE M TEPCHEKTUBBI pa3BUTHUs npeanpusatus. CocrtaB, CBOMCTBA yIJIEW W IYyTH HX

HCIOJIb30BaHUS.
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Coipvesan 6aza nememaniuyecKux noae3HbIX UCKONaemblx
MuHepanbHO-ChIpbeBass 0a3a IIEMEHTHOTO CBIPhSl, MX HCIOJIb30BAaHUE B IMPOMBIILICHHOCTH.
Mectopoxaenust ¢aooputoB bypstun. Ponb ¢uoopuTOB B METAUTyprU4ecKoil OTpaciiu.
MuHepanbHO- ChIpbeBasi 0a3a anaTUTOB bypsaTuM U mpoOiieMa UX OCBOCHUS. ATIATUTOBBIC PYIbI,
[BETHbIE KaMHU (HedpPHUT), CbIpbe Uid cTpoHuHAycTpuu. COBpEMEHHOE COCTOSIHHE TOObIUU U
MyTH UX UCIIOIb30BAHUS.
4. Komnerenuuu, popmupyemblie B pe3yJibTaTe 0CBOCHUS I CUUILIMHBI:
o CIIOCOOHOCTh ~ HCIIOJIb30BAaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX JUCIHILIUH
B ipodeccuonanbHoi nesteapHocT (OITK-3);
. BJIaJICHHE CUCTEMOM (DyHIaMEHTaIbHBIX XUMU4eckux moustuii (ITK-3).
5. llnanupyemblie pe3yJbTaThbl 00y4YeHUsI
B pe3ynbraTe 0CBOCHUS IUCHUIUIMHBI CTYACHT HOJIKEH:

3Hamb:
. OCHOBHBIE BHJIbI MUHEPAJIBHOTO ChIPbsl balikanbCKON IPUPOAHON TEPPUTOPUH;
° CIIOCOOBI JTOOBIYH ITOJIC3HBIX HCKOITAEMBbIX, 00JIACTH UX IPUMCHCHHS,

®  pe3yabTaThl BO3JCHCTBUS TOPHOTO NMPOU3BOJCTBA HA NMPHUPOIHBIC CPEIbI, MEPHI 3aIIUTHI
OKpYKaroIllel cpeibl OT T0ObIYM U IepepabOTKU MOJIE3HBIX HCKOMAEMBbIX;

ymembw:

e  pabortarh ¢ yueOHOH, yd4eOHO-METOJMUECKON U CIIPABOYHOM JUTEPATypOd, a TAaK)KE yMETh
OpUEHTUPOBAThCA B HAyYHOW MEpHUOAMKE B OO0JACTH aKTyallbHBIX MpoOiieM B cdepe
MOOBIYN U TIEpepabOTKH TOJE3HBIX UCKOTACMBIX;

e  pacro3HaBaTh TOPHBIE TOPOBI U MUHEPAJIBI;

®  BBINOJHATH PAacyeThl TEXHOJOTMYECKUX IOKa3aTellel PYJONOATrOTOBUTEIBHBIX OIEparlHii
1 00OraIeHus;

enademp:

®  TOHATUHHO-TEPMHHOJOTHYECKHUM aIllapaToM B 00JacTH TOPHOTO JeNa;

e  MeToAamu 0e30macHOro oOpalieHus ¢ PyAHBIMU U XUMUYECKUMU MaTepuallaMu;

. 0a30BBIMU 3HAHUSMH TIO 1[EI€BOMY HA3HAUYEHHUIO PA3IMYHBIX BUJOB MUHEPAILHOTO CHIPHS
Y TIPUMEHEHUIO €T0 B TIPOMBIITUICHHOCTH.

6. O01mast TpPy10eMKOCTh JUCHUIJIMHBI:

2 3a4yeTHbIC eqUHUIIBI (72 yaca).

7. ®opMa KOHTPOJIA:

[TpomexyTouHas aTTectanus — 3a4er (5 cem.).

XuMHYeCKHE OCHOBBI IKOJIOTHMH

1. MecTo nucuunuHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOMH MPOrpaMMbl

JucuumirHa «XUMHUYECKHE OCHOBBI 9KOJIOTUH» BXOJUT B BapHATUBHYIO 4yacTh Oyoka b1
«ucuuminael (MOnynn)» Kak obs3arenbHast nucuuruinaa b1.B.OJ1.7.

2. llenb ocBOCHUSI AMCUMIIIMHBI:

o dopMHpoBaHHE  TpEACTaBIECHUS 00  SKOJIOTMYECKUX  MpobiieMax  TI100aJIbHOTO,
PErMOHAJIBHOTO U JIOKAJIIBHOTO 3HAYECHMUS;
. (dbopMupoOBaHUE TOHUMAaHUS OCHOBHBIX 3aKOHOMEpHOCTEN (YHKIIMOHUPOBaHUS OHMochepsl

Y TIPOTEKAIOLINX B HEH XUMUYECKUX ITPOLIECCOB, MECTA U POJIM B HEH UEJIOBEKA.

3. Kpartkoe coaep:xanue TUCUMILIHHBI
XUMHUECKUH SKOJIOTUYECKUN (akTop. XUMHUYECKHIH COCTaB >KUBBIX OpPraHW3MOB. Murpauus
XUMHYECKHX AJIEMEHTOB B IMPHUPOJHON cpefie U UX MOCTYIUIEHHE B OpraHU3M 4YeJloBeKa XUMUs
atMocdepsl. [ToHaTHE 3KOTOrHYecKOl XUMUY; LETH U 3a1aun npeamera. OO1iee npeacTaBieHne
o reocepax 3emun. ['a30BbIl cOCTaB, CTpOEHHWE U pAIUALMOHHBIA PEXUM aTMOC(hEpHI.
ConHeuHas paavanusi U BepTUKalbHas CTPyKTypa artMocdepsl. TemmnepaTypHbIi Npo¢uisb.
O6mass uupkymsiust  atMocepbl.  YCIOBHS  YCTOWYMBOCTH. XHMHYECKHE  IPOIIECCHI
B Tpomnocdepe, crpatochepe, me3ochepe u tepmochepe. MoHocdepa kak 3alIUTHBIN dKpaH
oT WoHHOro Y®-m3nyuenus. Xumus ruapochepsr OOmas XapakTepucTuka THAPOCHEPHI.
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MupoBoii okean u okeaHochepa. OcHOBHbIE MOP(HOMETPUUECKHE XAPAKTEPUCTHKH OKEAHOB.

['maponornveckuii pexuM oxeaHocdepsl. OOmienyaneTapHas posib TypOyJIEeHTHOTO OOMeHa

¢ atMocdepoil. XUMHYECKUH COCTaB OKEAaHUYECKOM BOJIBI (COJIEBOM COCTAB, pACTBOPEHHBIC Ia3bl,

OpraHMYECKOE BELIECTBO, B3BECH). 3aKOHOMEPHOCTH MUIPAlMM XHMHUYECKHUX 3JIEMEHTOB

B rujapochepe. IlepBuyHOoe U BTOpUYHOE 3arps3HEHHE MPUPOAHBIX BOA. DBTpodupOBaHUE

BomoeéMoB. Xumwusi Jtochepbl CTpoeHUE M CPEOHUN XMMHUYECKUH COCTaB 3EMHOW KOPBI.

['eoxumuueckas cucreMaTruka 3yeMeHTOB. Kilapku OCHOBHBIX 3JIeMEHTOB KOpbl. OCOOEHHOCTH

pacrpeeneHus pacCesHHbIX 3JIEMEHTOB B 3€MHOM Kope. Munepansl. [lonsemHbie BOMBI,

ux cocraB. [lnanerapHblii MOYBEHHBIN NMOKPOB. ['MoOanbHBIE (QYHKIMK MOYBEHHOTO MOKPOBA.

MecTHbili TeoxuMudeckuit GoH. XUMHUYECKHME peaklMd W MPOIEecchl B mo4BaxX. buocdepa —

ocobas o6osouka maHeTsl. CoctaB 6nocdepsl. [Iponecco B 6uochepe. CymHocTh HOOCHEpHOU

KOHIICTILINH.

4. Komnerenunu, (popMupyembie B pe3yJibTaTe 0CBOCHUS AU CHUIIMHBI:

. BJIQJICHUE HAaBBIKAMU XUMHUYECKOTO HKCIIEPUMEHTa, OCHOBHBIMH CHUHTETUYECKUMH U
AQHAJTUTUYECKUMU METOJAaMHU TIOJYYEHHMs] M MCCIEJOBAaHUA XUMUYECKUX BELIECTB U
peakuuii (OI1K-2);

o BJaJicHHe 0a30BBIMA HABBIKAMU HCIIOJIb30BAHUS COBPEMEHHOM ammapaTypesl I[PpU
IPOBEJICHNH Hay4HbIX uccinenoBanuii (ITK-2).

5. llnanupyemble pe3ybTaThl 00yUeHUsI
B pe3ynbpTaTe 0CBOCHMS TUCUMIUIUHBI CTYJEHT AOJIKEH:
3Hamb:

e Mpoliecchl 00pa30BaHus U MEPEeHOCca 3arpsi3HEHUN B OKpYIKalollel cpee;
® B3aWMOOTHOIICHUS OPTaHU3Ma U CPEIbI;
® OCHOBHBIE BHJIbI 3arPS3HEHUSI OKPYXKAIOIIEH Cpelbl U BO3MOYKHOE TPEBPALICHNE BEIECTB B
MIPUPOIHOM cpejie;
® TMOPSJIOK MPOBEIEHUSI SKOJIOTMUECKON IKCIEPTU3BI U CTPYKTYPY IKOJIIOTHUYECKOTO MacmopTa
MIPEATTPUSTHSL.
ymembp:
® OIEHUBATH IKOJOTUYECKYIO OMACHOCTh PAOOTAIOIINX MPEIIPUITUN;
® MPOTHO3UPOBATH MOBEACHUE XUMHUECKHUX 3arpsi3HEHUI B MPUPOJHON cpefie MO BIUSHHEM
MIPUPOJHBIX U aHTPOTIOTCHHBIX (PAKTOPOB.
enademp:
e HaBblIkaMH pabOTBl CO CHOPABOYHBIMU  MaTepuaiaMu O MPeAeNbHO-I0MyCTUMBIX
KOHIICHTPAIUSX BEIICCTB;
e wmH(poOpManHel 0 XUMUIECKOW aKTUBHOCTH OCHOBHBIX (DYHKIIMOHAIBHBIX TPYIIIT,
® HaBBIKAMHU IUIAHUPOBAHUS paOOTHI U OPTaHU3AIUH KOJUIEKTUBHOTO PEIICHUS 3a/1a4.
6. O01mast TPy10eMKOCTh JUCIHUNJIMHBI:
3 3auetHbie enuuuibl (108 yacos).
7. ®opMa KOHTPOJIA:
[TpomexyTouHast aTTectanus — 3a4et (7 cem.).

du3znuyecKne METOAbI UCCJICAOBAHUSA

1. MecTo tucuMnJIMHBI (MOAYJIsI) B CTPYKTYype 00pa30BaTe/JbHOH NPOrpaMMbl

Juctunnuna «dusndeckre MeTo bl UCCIEA0BAHUS» BXOJAUT B BAPHATUBHYIO YacTh OJI0Ka
b1 «/Iuctununel (Moaynu)» kak obs3arensHas aucuuruinaa b1.B.OJ1.8.

2. Heab 0CBOEHMS M CIMIIJIMHbI:

. yriayOieHne 3HaHUM UM HaBBIKOB CTYAGHTOB B 0051acTH (U3MYECKUX METOJOB
UCCIIEJOBAHMSI, O3HAKOMJIEHHE C MX TEOPETHUYECKMMHU OCHOBaMHU U BO3MOYKHOCTSIMH
MPAKTUYECKOT0 UCIOJIB30BaHUSI.

3. Kparkoe coaep:kanue JTHCHUIIAHBI

Beenenue
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®dusndeckue MOJIeTU aTOMOB M MOJIEKY/l. MeToabl onpezaenenus: Gusndeckux cBoict. OOmas
XapakTepucTuka U kimaccuukanus wmeronoB. CrekTpockonuyeckue, IUPpPaKLUOHHBIE,
JJNIEKTPUYECKUE U MAarHUTHBIE METOJBl. DHEPreTUYECKUE XAaPAKTECPUCTUKN PA3JINYHBIX METOMOB.
UyBCTBUTEIBHOCTH U pa3pelaronias CnocoOHOCTh MeTo1a. XapaKTEPUCTHIECKOE BPEeMs METOIa.
WuTerpanus METON0B.

CnekTpockonus

Teopemuueckue 0CHO6bl CHEKMPOCKONUUECKUX MEMOO0E UCCNEO0BAHUA

[Tpupona 31eKTPOMarHUTHOTO U3IYUYEHMsI, pA3JIU4YHbIE TUIIBI €0 B3aUMOJEHCTBUS C BELIECTBOM.
OCHOBHBIE XapaKTEPUCTUKU H3IydeHUs. OJIEKTPOHHbIE, KoJyieOaTebHble, BpallaTelbHbIC,
CIIMHOBBIE U SJIEPHBIE IIEPEXOJbl KaK pe3yJbTaT pa3jMYHbIX TUIIOB BHYTPUATOMHBIX WJIU
BHYTPUMOJIEKYJISIPHBIX B3aUMOJACHUCTBUN, ONPEIEISIOIINX COOTBETCTBYIOUIYIO CIEKTPAIBHYIO
o0nactb. CHEKTpbl MCIyCKaHUs, IOIVIOUIEHMS M pacCesiHUs aTOMOB, MOHOB M MOJEKYJI.
BaxHelilye XapakTepUCTUKU CIEKTPalbHBIX JMHUH. MoOHOXpomaru3auus H31y4deHus, OJoK-
CXEMBI CIIEKTPOMETPOB, HX Kiaccu(ukanus. XapaKTepUCTUKU CIEKTPAJIbHBIX MPUOOPOB.
Kpurepuii Panes B ornienke paspemaronieid Cuiibl. Pa3inudnbpie TUITBI CBETOGHIBTPOB, 00J1aCTH UX
IPUMEHEHHUS.

[TpueMHHMKHN H3JIy4eHUs, OCHOBHBIE JIOCTOMHCTBA U HEAOCTAaTKU. XapaKTEpUCTUYECKash KpUBas
doroamynbcun.  POTOMETpUpPOBAHHE  CcHEKTporpamM.  JlocToMHCTBA W HEIOCTaTKH
(boTo3eKTpUUecKUX NeTeKTopoB. IloHsATHE O mIymax, pasjinyHble TUIBI IIYMOB. Perucrparus
OTJICTBHBIX (POTOHOB (CUET OTOHOB).

Ilpobnemut nonyuenua u pecucmpayuu CneKmpog

[lpuHtMnuanbHas CcXeMa CHEKTPOCKONMYECKUX W3MEpPeHHd B JI000H 005acTH  CrekTpa.
OcHOBHBIE Y3IIbI CIIEKTPAIbHON YCTAaHOBKU. MICTOYHMKY 371€KTPOMAarHUTHOIO U3TyYEHUS.
Memoowvl konebamenvnoii cnekmpockonuu. Ungpakpacuvie cnekmpovt u KOMOUHAYUOHHOE
pacceanue ceema.

KBaHTOBOMEXaHMYECKUH MMOAX0]] K OMHCAHUIO KOJIeOATEIbHBIX CIEKTPOB. YPOBHHU SHEPTHH, HX
kinaccupukanus, (yHIaMEeHTaJlIbHble, OOEPTOHHBIE M COCTaBHbIE YacTOThl. VIHTEHCHBHOCTh
nojioc KojebarenbHbIX crekTpoB. [IpaBuna orbopa m umHTeHcHBHOCTh B WK mornomenun
u B ciektpax KP.

Knaccuueckas 3a1aya o Kose0aHUSX MHOTOATOMHBIX MOJIEKYII.

YacToThl U GOPMBI HOPMAIBHBIX KOJIEOAHUIH MOJIEKYII.

AHann3 HOPMaJIbHBIX KOJ€OaHUN MOJIEKYJIbl IO SKCIEPUMEHTAIbHBIM JaHHBIM. COIoCTaBlIeHNE
HK n KP cnexkTpoB u BBIBOJBI O CUMMETPUH MOJIEKYNBl. XapaKTEPUCTUUYHOCTh HOPMAJIBHBIX
koneOanuii. [lpumeHeHne MeETOJ0B KojeOaTeNbHON CIEKTPOCKONMU JJIi KaueCTBEHHOTO
U KOJMYECTBEHHOTO0 aHAIM30B M Jpyrue mpuMeHeHuss B Xumuu. CrnenupuuHocTh
Kosie0aTeNIbHBIX CHEKTpoB. McciaenoBaHus TMHAMUYECKOW H30MEpUU, PAaBHOBECHUN, KUHETUKU
peaKuuu.

Texuuka u wmeroguku MWK cnektpockonuu wu  cnektpockonuu KP. Amnmaparypa UK
CHEKTPOCKONUM,  IpOo3pauyHble  MaTepuanbl, MPUTOTOBIEHHE 0Opa3loB. Amnmaparypa
cnektpockonuu KP, npenMyiiiecTBa j1a3epHbIX UCTOUHUKOB BO30YKIEHUS.

Memoow 971eKMPOHHOU CHEKmMPOCKOnuUu. Cnekmpockonus 6 euoumou
u ynompaguonemosoit ooracmu

OmuccuonHass Y@ CHEKTpPOCKONUS KaK METOJI HCCIECJOBAHMUS JBYXaTOMHBIX MOJEKYII.
BeposTtHoCTH mepexofoB MexAy 3JIEKTPOHHO-KOJIe0aTebHO-BpallaTeIbHBIMU COCTOSIHUSMU.
AOGCOpOIIOHHAsT CHEKTPOCKOMUs B BUAMMOM U Y@ o0nacTsx Kak METOA HCCIEI0BaHUS
AIIEKTPOHHBIX CIIEKTPOB MHOTOATOMHBIX MOJIEKYJ. XapaKTePUCTHKU AJIEKTPOHHBIX COCTOSHUMN
MHOT'OQTOMHBIX MOJIEKYJI: SHEpPrHsi, BOJHOBbIE (YHKUUHU, MYJIbTUILIETHOCTh, BpPeMs >KHU3HH.
CuMmmMeTpusi U HOMEHKJIATypa OJJIEKTPOHHBIX cocTosiHuM. Kraccudukanus u oTHeceHue
AIIEKTPOHHBIX TEPeX0/10B. MHTEHCHMBHOCTH MOJIOC pa3iMyHBIX NepexoaoB. IlpaBmia otbGopa
Y HapyIlleHus 3arpeTa.

[IpuMeHEeHNE DNEKTPOHHBIX CIEKTPOB  IOIJIOLIEHUS B  KAYECTBEHHOM, CTPYKTYPHOM
U KOJIMYeCcTBEHHOM aHanu3ax. O cnenu@uke 3JIeKTPOHHBIX CHEKTPOB MOTJIOLIECHUS PAa3IUYHBIX
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KjaccoB coeAuHeHui. CHEeKTpbl COMPSKEHHBIX CHCTEM M MPOCTPAaHCTBEHHbIE 3 HEKTHI
B DJIEKTPOHHBIX CHEKTpaxX MOTIOMEHHs. TeXHIKa CIIEeKTPOCKONHUY B BUAUMON U YD 00nacTsx.
Penmeenosckue memoowt uccied06anus
[Ipupona pEHTIEHOBCKUX CIIEKTPOB. B3aWMOCBS3b PEHTIC€HOBCKHMX CHEKTPOB IOIJIOLIECHUS
U XapaKTepUCTHUECKUX CIEKTPOB HcIycKaHus. 33akoH Mosnu. Kiaccudukanus peHTTeHOBCKUX
METO/I0B aHaJIM3a. AHanus 1o IIEPBUYHOMY  PEHTI'€HOBCKOMY U3JIyYEHUIO
(PEHTr€eHOOMHCCUOHHBIN).  AHamuM3 1O  BTOPUYHOMY  PEHTI€HOBCKOMY  H3JIYYEHHUIO
(pentrenoduryopecieHTHbIN). 3akoH bparra-Byneda. PeHTreHoabCcopOIMOHHEBIN  aHAU3.
[Tpupona kpuTHYeCKUX KpaeB HoriomieHus. PeHrreHoBckas (OTOIIEKTPOHHAS CHEKTPOCKOMUS
(37EKTpOHHAsl CIEKTpocKonusl ajisg Xumudeckoro aHanmmza — OCXA). Merog DCXA kak
HEIMOCPEICTBEHHBIM 3KCIEPUMEHTAIBHBIA METOJ M3MEPEHHS BEJIUYMHBI YHEPIrUHd XUMUYECKOU
cBsa3u. Bo3amoxnoctn OCXA 1151 aHann3a NOBEPXHOCTEH.
Memoowt macc-cnekmpomempuu
MeToapl HOHU3AIUH: SJIEKTPOHHBIA yaap, POTOMOHM3ALNS, HIIEKTPOCTATUIECKOE HEOHOPOIHOE
nosie, xumuueckas wuoHuzauus. KomOunupoBanHble MeTonbl. HOHHBII TOK U ceueHue
noHuzanuu. [loTeHumanel nosiBaeHUsT HMOHOB. JluccoumaruBHas wHoOHM3aUUs. TUIBI HOHOB
B MacC-CIIEKTPOMETpax.
[IpuHiunuaneHas cxema Macc-crektpomerpa [emmncrepa. ®okycupyroniee JI€MCTBUE
OJIHOPOJHOTO TMOMEPEYHOT0 MArHUTHOTO MOJIA. DIeKTpocTatudeckas (okycupoBka. J[BoitHas
¢doxycupoBka. Pazpemiaromas cuna macc-criekrpomerpa. Monnslii uctounuk. CucreMa Harycka.
MonekynsapHoe TedueHue rasa. Bpemsi mposneTHblil mMacc-cnektpomeTp. KBagpymnonbHblii mMacc-
cnexkrpoMeTp. CIeKTpOMETp HOHLUKIOTPOHHOI'O PE30HAHCA.
[Ipumenenue Macc-ciekTpomeTpuu. WMpaentudukanms BemectBa. Koppemsuus Mexay
MOJIEKYJISIPHOM CTPYKTYPOW U Macc-ClIEeKTpaMH.
Pe3oHaHCHBIC METOABI HCCICAOBAHUS OPraHUYECKHX COeIMHEHHU I
®u3nyecKkue OCHOBBI SIBJICHUS SAJIEPHOIO MAarHUTHOIO pe3oHaHca. CHATHUE BBIPOXKIEHUS
CIIMHOBBIX COCTOSIHUM B IIOCTOSHHOM MArHUTHOM IIOJie. YCJIOBHE SJAEPHOIO MAarHUTHOIO
pe3oHaHca. 3acelieHHOCTb YPOBHEM DSHEPIUM, HACBIIIEHUE, pEJaKCAllMOHHbIE IPOLECCHI
Y IIMPUHA CUTHAJIA. XMMHWYECKUM CIBUT M CIMH-CIIMHOBOE paclleIUIeHuEe B crekrpax SMP.
OTHOCHUTEIBHBIH XMMHMUYECKUN CIBUT, €ro OMNpeesieHue U HCMNojb30BaHHE B XUMHUU. CHuH-
CIIMHOBOE B3aUMOJEHCTBUE SAEp, €ro NpHUpOAa, YHCIO KOMIIOHEHT MYJIBTHUILIETOB,
pacrpenelieHue HWHTEHCHBHOCTH, IpaBuio cymMm. [Ipumenenue cnektpoB SAMP B xummum.
TexHunka U MeTonuka 3kcniepuMeHTa. CTpYKTYpHBIN aHaiau3. XUMHUYECKas MOJISIpU3ALUS SAep.
brok-cxema cnektpometpa AMP, Tumbl ciekTpoMeTpoB. XapakTep 00pasIios.
[TpUHIMIBI CHEKTPOCKONMH 3JEKTPOHHOTO MAapaMarHUTHOrO (CIMHOBOIO) pe30HaHca. Y ClIoBUE
OIIP. g-®aktop u ero 3HaueHwe. CBepxToHKOEe pacmiersienne curHana OIIP  npu
B3aMMOJCHCTBUM C OJHUM M HECKOJIBKUMHU sApaMH. UYMCIO KOMIIOHEHT MYJIbTHILIETA,
pacnpenenenne uHTeHcuBHOCTH. Koncranta CTC. Tonkoe pacuieruienue. lllupuna nunHMiA.
[Ipunoxenne wmeroga OIIP B xumun. HM3yueHne MexaHU3MOB XHMMHUYECKUX pPEAKIUH.
XuMuyeckasi MoJyigpu3anus 3JeKTpoHOB. OnpeneneHre CBOOOJHBIX paJMKalloB U JIPYIHX
IapaMarHUTHBIX LIEHTPOB. Mcnonb30BaHne CIIMHOBBIX METOK. biok-cxema crnekrpomerpa OIIP,
0COOEHHOCTH SKCIIEPUMEHTA, TOCTOMHCTBA U OTPaHUYEHHUS METO/1a.
Tepmoananumuueckue memoovl aHAIU3A
O0630p OCHOBHBIX METO/IOB TEPMHUECKOI0 aHaJIN3a, MPUHIUIEI padoTel npudopos [TA, TT'A,
JICK. O030p OCHOBHBIX (DaKTOpPOB BIMSAIOUIMX Ha pPe3yJabTaThl TEPMOAHATUTUYECKOTO
uccienoBanus. TemnepaTypHoe IoJie TEPMOMHEPTHOTO BEIIECTBA B YCIOBUSX IKCIEPHUMEHTA.
OO6nactu NpUMEHEHUsI TEPMOAHATTUTUYECKUX UCCIIEIOBAaHUNA: TEPMOMETPHS, SHTAIBITHOMETPUS,
KMHETHKA FeTepOreHHBIX MPOIIECCOB, aHAIU3 YUCTOTHI BEILIECTB.
OO030p OCHOBHBIX METOJIOB HCCIEIOBaHUA MEXAaHHUYECKUX CBOWMCTB, MPHHLMUIBI pPabOTHI
npubopoB Instron. O630p OCHOBHBIX (DaKTOPOB, BIMSIIOIMIMX Ha PE3yJbTaThl UCCIIEIOBaHUS.
Ob6nacTu NpUMEHEHHSI.

4. Komnerenunu, (popMmupyembie B pe3yJibTaTe 0CBOCHUS AU CHUIIMHBI:
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o CIOCOOHOCTh ~ WCIHOJB30BAaTh  IOJNYYEHHBbIE  3HAHUSA  TEOPETHMYECKHMX  OCHOB
(yHIaMEHTATBHBIX Pa3/IeiIOB XUMHH IIPU PELICHUH mpodeccuoHanbHbIx 3ana4d (OITK-1);

. BlaJcHHEe 0a30BbIMM HABBIKAMU HCIIOJIB30BAaHUS COBPEMEHHOW ammaparypel MpH
NpOBEICHUH HaydHbIX uccienoBanuii (ITK-2).
5. IlnanupyemMble pe3yJbTaThl 00y4eHHUs
B pe3ynbraTe 0CBOGHUS TUCLMIIIIMHBI CTYCHT H0JIZKEH:

3HamMy:

. TEOPETUYECKHE OCHOBBI ~ MacC-CIEKTPOMETPUUECKHUX, TEPMUYECKUX U  CIEKTpO-
CKOIIMYECKHX METOJIOB MCCIIEI0BAHUS;

. anmaparypHoe opopMIICHHE U3YUYEHHBIX METOIOB;

ymembp:

e  palMOHANBHO BbHIOMpPATh (U3MYECKHE METOAbl MCCIENOBaHUSA CTPOCHUS BElIECTBa
JUIs PEeLIeHUs IOCTaBJIEHHOU 3a1a4H;

o MHTEPIPETUPOBATH IIOJIYUEHHBIE PE3YJIbTAThI;

° paboTaTh CO CIpaBOYHBIM MarepuaiaMm, arjiacaMu, 0a3aMH JaHHBIX CIEKTPOB Pa3TMYHBIX
COCTUHEHUH,

é1a0ems:

° METO/I0JI0THEeH BBIOOpA METOI0B aHAJIM3a, HABBIKAMHU WX TIPUMCHCHHUS;

° METPOJIOTUYECKMMHU OCHOBAMH aHAJIN3a.

6. O01mast TpPyA0eMKOCTh JUCHUIJIMHBI:

5 3auernbix equnul (180 dacos).

7. ®opMa KOHTPOJIA:

[TpomexyTouHas aTTecTanus — 3k3ameH (6 ceMm.).

Konuenuus 3710poBoro oopasa >kM3HM U IMJIAHUPOBAHNE CEMbH

1. MecTo nucuunJanHbI (MOAYJIf1) B CTPYKTYpe 00pa3oBaTe/ibHOM POrpaMMbl
Jucuummna «KoHuenuus 310poBoro oopasa KM3HU U NJAHUPOBAHHME CEeMbM» BXOJIUT
B BapHaTUBHYIO0 4acTb Osioka bl «Jlucuunimuusl (MOIynan)» Kak oOsi3aTelbHas JUCLMILIAHA
b1.B.O1.9.
2. leab ocBoeHUsI AMCUMIIIMHBI:
o NOBBILIEHHE WH(OPMHUPOBAHHOCTH IO  BOIpOCaM  3J0pOBOrO  o0pasza  KHU3HH,
(dbopMHpOBaHUE y CTYJIEHTOB OTBETCTBEHHOI'O OTHOLLIEHHS K 3[JOPOBBIO U HAaBBIKOB pabOTHI
1o GOpPMHUPOBAHUIO 37J0POBOTO 00pa3a KU3HH.
3. Kparkoe conep:kanue JTHCHUTIHHBI
Beenenue
Onpenenenue mnoHATUs "37A0poBbId 00pa3 xu3Hu". Baneonorusa. OmnpeneneHue MNOHATHH
"3nopoBre" u "Bonesnp". OCHOBHBIE COCTaBISIIONIUE 3I0POBOTO 00pasza xu3Hu. ColuaabHbIe
OCHOBBI 3/I0POBOr0 00pa3a >KU3HHU.
IIcuxosioruyeckoe 310poBbe
CBsI3b ICUXUYECKOT0 U (pU3HuecKoro 3/10poBbs. CTpecc U MCUXO0JIOTHYECKoe 3/10poBbe. BiausHue
peKiaMbl Ha TICUXOJIOTMYECKOE 3/10pOBbe. BiMsHHE 3JIEMEHTOB COBPEMEHHOH KYJIbTYpPbI
(My3BIKH, TUTEPATYpHl U T.J.) Ha IICUXOJOrHYECKOe 310poBbe. OCOOEHHOCTH MCUXOJIOTHYECKOTO
3I0pOBbsl JIeTel U MmoApocTKoB. Ponb cemMbu B (OPMUPOBAHUU TMCUXOJIOTHUECKOTO 3/I0POBBS.
[Tpo6nembl ICUXO0IOrMYEeCKOM alalTaluy IeTei U3 HEMOIHOIICHHBIX ceMeil.
IIpopuiaakTnueckass MeAUIIUHA
Omnpenenenue MOHATUS «IIpodUIaAKTHUECKAsT MEIUIIMHA». 3aTpaThl CUCTEMBbI 3paBOOXPAHEHUS
Ha MNpoQUIAKTUKY M JieYeHHEe Haubojee pacnpocTpaHeHHbIX 3a0osieBaHui. [IpuHIUIBI
npodmiaktuku. Bunsl npodunaktuku. [IpuBUBKM Kak OJWH M3 METOJOB MPOQHIAKTUKU psAa
COLIMAJIbHO-3HAYUMBIX 3a00eBaHuil. [[puBUBKH: 32 U IPOTHUB.
CaHuTapHO-3MMIeMHOI0THYCCKHE MEPONIPUATHS M NPOPHIAKTHKA
Okojyorusi U 370poBBIK 00pa3 xku3Hu. OrnpeneneHue MNOHATUSA <«AKosorus». [Ipupoansie
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U TEXHOTE€HHBbIE (haKTOPbI, BIUAIOIINE Ha dKojoruto. KpynHeiume npupoiHele 1 TEXHOT€HHbIE
katacTpodbl U ux nocieactBus. CocTossHEE BO3IyXa M 3[0POBbE yelloBeKa. Bo31yx KpymHBIX
roponoB. Hopmartusbl, HX 10CTOMHCTBA U HenocTaTKu. COCTOSTHUE BOJBI U 30POBbE YEIIOBEKA.
TexHoreHHoe 3arps3HeHHe BojoeMoB. HopmaruBbl, UX JOCTOMHCTBA M HeAOCTaTKu. OCHOBBI
palMOHAIBHOIO HCIOJb30BaHUS BOAHBIX pecypcoB. COCTOSHHME IOYBBI M 340POBbE YEIIOBEKA.
TexHoreHHoe 3arpsi3HeHne 1ouB. HopMaTHBBL, X TOCTOMHCTBA U HEJOCTAaTKU. VcTolenue nous
Y IIyTU IIPEOJOJIEHUS UX UCTOILEHUA. VIHTCHCUBHBIN U 9KCTEHCUBHBIN ITyTH PAa3BUTHS CEIBCKOTO
XO351CTBA.

IIuTanue v 310pOBBIIi 00Pa3 JKU3HU

[TuTanue Kak OJHA U3 COCTABISIONIMX 30POBOTO 00paza »u3Hu. HeoOX0MMOCTh MOCTYIUICHUS
0€nIKOB, )KUPOB U YIJIEBOJOB JUISl 3[J0POBOr0 00Opa3za >KU3HU. BUTaMMHBI M MHKPO3JIEMEHTHI,
UX 3HAUeHHWE s 30pOBOTO oOpas3a >KM3HU. TeppUTOpuH, SHIEMHYHBIE 10 AehUIUTY
MHUKpOdJieMeHTOB. ColManabHOE 3HAaYeHHWE HENOJHOLEHHOro mnutaHus. IIpodumnakruyeckoe
IpUMEHEHHE BUTAMHHOB M MHKDPOXJIEMEHTOB: 32 U HPOTHUB. buoornyeckn akTUBHBIC JOOABKU
K IUILE, UX MECTO B IPOPUIAKTUKE U TEPAIUH.

dwusnueckas KyJbTypa u 3J0pOBbI 00pa3 )KU3HU. 3aHATHS (PU3NIECKON KYIbTYPOH KaK OJlHA U3
OCHOB 37I0pOBOr0 00pa3a >KU3HU. YTPEHHsA 3apsi/ika KaK OUH U3 BUJOB (PU3MUYECKON KYIbTYpHI.
CKOJIbKO HY)KHO (PU3MYECKUX YIpa)kHEHUH B JeHb? [IpuHIUMOBI MHAMBUIYaJBHOTO MOa0O0pa
¢u3nueckoil akTuBHOCTU. ['MMoAMHAMUS Kak OAMH U3 (AKTOPOB PUCKA Pa3BUTUS Pa3IUYHBIX
3aboneBannii. [IpodeccnoHanbHbI cHOPT M 340pOBBIA 00pa3 xu3HU. I[IpodeccronanbHbIe
3a00J1eBaHUs CIIOPTCMEHOB.

Bpeanbie npuBBIYKH M 310POBbIii 00pa3 KU3HH

Kypenue: nokaszanusle (akropsl pucka. CoumanbHoe 3HaueHHe KypeHus. Peknama Ttabaka:
3a U IOPOTHUB. 3aTpaThl CUCTEMBI 3PABOOXPAHEHMS] HAa KYpUJIbIIMKOB. AJIKOTOJb: JOKa3aHHbIE
daxTopsl pucka. [Ipodunakruueckas 3¢ ¢hekTuBHOCT ankoros: Mudsl U npasaa. ConuanbHOe
3HaueHue ankorosn3ma. Pexnama ankorosns. [IMBo kak MCTOYHMK ankoroiisi. [lomnonHuTeabHbIE
npoOeMbl, CBsI3aHHBIE C YNOTPEOJIEHHMEM alIKoroJid. 3aTpaTbl CHUCTEMBl 3ApaBOOXPAHEHUs
Ha aJKOroJMkoB. HapkoTWkHM: omnpeneneHue TMOHATUS, OCHOBHBbIE BHAbL. —Paznnuus
3aKOHOJIATeNbCTBA  Pa3HBIX CTpaH IO OTHOIIEHWIO K HapKOTUKaM. 3aloJyieBaHMUS,
aCCOLIMHMPOBAHHBIE C YNOTpeOIeHHNEM HapKOTUKOB. [Icuxonoruueckoe OTHOIIEHHE MOJPOCTKOB
K HapkoTHkaM. [IporpamMmsl 1o NpeRynpexACHHUIO PacIpOCTPAHEHUS HApKOMAaHHUU. 3aTpaThbl
CUCTEMBI 3[JpaBOOXPaHEHHsI HA HAPKOMAHOB.

IlnanupoBanue ceMbHu

Hemorpaduueckas cutyanuss B CTpaHe M Mupe. Ponp niuaHUpoBaHUS CeMbU B H3MEHEHUU
nemorpaduueckoi cutyaruu. KoHTpanenuus Kak OAMH W3 METOJIOB IUIAHMPOBAHUS CEMBH.
Bunet xontpaneniuu. OcoOEHHOCTH KOHTpAUEHIMM Yy pPa3jIMUHBIX BO3PACTHBIX KaTeropui
HaceJeHusa. OTHYECKoe OTHOUIeHHe K KoHTpauenuuu. KoHTpanenuus, abopT WM pojbl?
KoHnTakTHas KOHTpalnenuus Kak MeToJl MpOQUIAKTUKY Mepeiadu 3a00JIeBaHUM, TePEAAIOIINXCS
nosnoBbiM mmyteM (3IIIIIT). Conmansroe 3nauenue 3IIIIIT. I'pynmnsl pucka no 3apaxenuto 31T
3IIIIT u 6ecnmonue. 3arpaThl CHUCTEMBI 3ApaBooXpaHeHMs] Ha JsedeHue OonbHbIX 3IIIIIL
3akoHogarenscTBo PD o 3ITIIII.

ConunanbHas ajanTauus MHBAJIUI0B

Omnpenenenue TMOHATUS «HUHBATMI». Bunel wuHBamuanoctu. Ilpodunaktika BpoXKIEHHON
WHBAJIMIHOCTH. PaHHSAS JAWMAarHOCTHKA BPOXKIEHHBIX AaHOMAIWA ®  ypoAcTB. AOOpT
0 MEIUIIMHCKUM TOKa3aHusAM: 3a U npoTuB. [Ipodunaktuka npuoOpeTeHHON WHBAINUIHOCTH.
Oxpana tpyna. Canurtapuble TpeOoBaHMS K pabounM mectaM. Bpennwie ycnoBus Tpyna.
3arparhl CUCTEMBI 3JPaBOOXPAaHEHHS HA MPOMUIAKTUKY U JIedeHne HHBAIUAHOCTH. ColranbHoe
3HaYeHWe WHBaIUAHOCTH. IOpuanyeckoe mnosokeHne HHBAIKUIOB. ColMalbHas H30JALUS
MHBAJIUIOB: OCOOCHHOCTH NMPOKUBAHMS, IEpeMEIIeHUs], pa0oThl. AanTanus UHBAJIUIOB — MyTh
BKJIFOUEHUS UX B KU3Hb OOIIECTBA U COKPALICHUS 3aTPaT CUCTEMBI 3[JpaBOOXPaHEHHUS.

I'urnena v 310poBbIii 00pa3 KU3HH

['uruena xak o/iHa U3 COCTaBIISIOLIUX 3/I0POBOTO 00pa3a *u3HU. Buasl rurnensl. OcoOeHHOCTH
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OTHOILEHMs MOAPOCTKOB K JMYHOW TWrueHe. Pojib cCHUCTEMbl BOCHHMTAaHUS B HEJOCTAaTOYHOM
3HaHUU HEOOXOIAMMOCTH JIMYHOM rurueHsl. IIpocBetutenbckas paboTa Kak METOJ NMPUYYECHHUs
K JIMYHOM TUTHEHE.
BuOpauus. Axycrtuueckue BoszaedctBus. Ilbuie.  Jleryune sxkumaxoctu. OpraHuueckue
pactBoputenu. Kucnorel. Tsokensle Meramibl.  Aueprenbsl.  IIpuHIunsl  yMeHbLICHUS
NOCTYIUIGHUSI THUIM B OpPraHM3M. BeHTWwmsimmu u Tard. Tunbl BeHTWIAUMU. TpebGoBaHUsS
K cucremMaM BeHTWIAIMM. Pecrimparopbl. OCHOBHBIE aHTHIOTHI NPH OTPABICHUSX JIETYYUMHU
KUAKOCTAMM, KHUCIOTAMHM, TSDKENbIMU MeTaiamu. llepBas momomis Npu 0Korax JETy4UMHU
KHUJIKOCTSIMU U KUCIIOTAMH.

4. Komnerennuu, popmupyemsblie B pe3yJibTaTe 0CBOCHHS AN CUMIIIMHBI:
. CIIOCOOHOCTBIO HUCIOJIb30BaTh NPUEMBI NEPBOM MOMOIIM, METOABI 3AIIMTHI B YCIOBHSX

upe3BbluaiiHbIX cutyanuii (OK-9).

5. Ilnanupyemble pe3yJabTaThl 00y4eHMsI

B pe3ynbrare ocBOE€HUS TUCHUIUIMHBI CTYACHT HOJIKEeH:

3Hamp:

o BIIUSTHUE Cpeibl OOMTaHUs HA 3/I0POBbE YETIOBEKA;

o ompezieNieHue MOHATUH «310POBbE», «3JI0POBBIA 00pa3 KUIHNY, «IIJIAHUPOBAHUE CEMbH

o yU€HHUE O 3I0pOBOM 00pase KU3HU

o B3aMMOJICIICTBHE OpraHu3Ma 4YeloBeKa M BHEIIHEW cpeabl; 3aboieBaHUs, CBS3aHHBIC
C HG6HaFOHpI/I$[THI)IM BO3I[CﬁCTBPICM KIIMMAaTHUYCCKUX U COILINAJIBHBIX q)aKTOPOB;

o OCOOEHHOCTH >KEHCKOTO M MY)KCKOTO OpraHu3Ma B pa3Hble BO3PACTHBIE MEPUOJBI;
3a00JieBaHus, IEpeJatOIIHecs MOJIOBBIM IyTeM U UX MPOPUIAKTHUKY;

o 3HaYeHHE TUTHEHBI B 3JI0POBOM 00pa3e KU3HH;

. OCHOBBI MHKPOOMOJIOTHH, HWH(PEKIMOHHOTO U  SMUJIEMHUOJIOTHYECKOTO IPOIIECCOB,
UMMYHHTETA, CIIOCOOBI 3aIIUTHI OT MATOT€HHBIX MUKPOOPTaHU3MOB;

o OCOOCHHOCTH OKa3aHUs MEPBOW MOMOIIM M MPOBEACHUS PEaHUMAIMOHHBIX MEPONPUATUI
MOoCTpagaBIIMM B PA3JIMYHBIX CUTYyallUAX,

ymembp:

. 000CHOBATh POJIb U 3HAYCHHE PAI[MOHATILHOTO MUTAHUS;

o pacKpbIBaTh POJIb 3aKaTUBaHUS, 3aHATHH (PU3NUECKON KyIbTypOil Ha 310pPOBbE;

. JIaTh ONpEIETICHUE TOHATHIO «IICUXHUYECKOE, COLIMAIIBHOE 310POBBEY;

. PaCKpBITh 3HAaYEHUE BPEAHBIX IPUBBIUEK, OMACHBIX IS 3/I0POBbSI;

. XapaKTepU30BaTh OCHOBHBIE BUbl KOHTPALIEIITUBOB;

enademp:

o HaBbIKaMU MPOGUITAKTHKY 3a001eBaHui 1 popMupoBaHUS 370pOBOr0 00pa3a KU3HHU;

o HaBBIKAMH OKa3aHMsI EPBOM METULIMHCKOMN ITOMOIIH.

6. O01ast TPy10eMKOCTh JUCIUNJIMHBI:

2 3aueTHbIe eAuHMUIIBI (72 yaca).

7. @opmMa KOHTPOJIA:

[TpomexyTounas arTectanus — 3a4et (1 cem.).

BBenenue B Kypc o0meid XuMum

1. MecTo tucuMnJIMHBI (MOAYJIsI) B CTPYKTYype 00pa30BaTe/JbHOH NPOrpaMMbl
Jucnunnuna «BBenenue B Kypc oOmeil XuMuu» BXOIUT B BapHaTUBHYIO 4acTh Oioka b1
«Jducrumunel (Moaynn)» kak o0s3arenbHas nucuurinaa b1.B.OJI.10.
2. lei4 0OCBOEHHUSA JUCHUILIUHBI:
. 3aKpEIUICHUE TEOPETUICCKUX 3HAHWM, MTOTYYEHHBIX B KypCce XUMHUU 0011e00pa30BaTEIbHOM
IIKOJIBL;
o 0000IIeHne M cUcTeMaTH3alys 3HAHUM CTYACHTOB MO XUMHHM U TNPHOOpETEeHHE HUMHU
HEOOXOUMOT0 MUHUMYMa XMMHMYECKUX 3HAHUW JJI YCBOGHHsI MaTepuaja OCHOBHBIX
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XUMUYECKHUX TUCIUILINH 10 yuyeOHoMY Tutany HanpasiieHus 04.03.01 Xumus — «BBegenue
B (hu3mueckyro XxumMuio» u «Heopranmdeckast XuMus»;
. ¢dopmMHupoBaHHE y CTYACHTOB MpPEICTABICHHUSA OO0 OCHOBHBIX METOAMKAX U CIIOCO0ax
pELIEHHS] HECTAHIAPTHBIX PACUETHBIX 3a1a4.
3. Kpartkoe cogep:xaHue TUCHUILIHHBI
OcHOBHBIC TIOHSTHS M 3aKOHBI XUMHU. ATOM, MOJIEKyna. XuMudeckas (GopMmylia BellecTBa
SMIIUpHUYECKas, MOJeKylspHasi, rpaduueckas). Ilonsarue «Momby, «MOJSIpHAs Maccay,
«OTHOCHUTEJIbHAS aTOMHAsl U MOJIEKYJIIpHAsl Macca»
Knaccudukanus wHeopranuyeckux BemecTB. IIpocteie u cioxsble BemecTtBa. OKCHUIBIL:
coyieoOpa3ymoIIrue U HecoJieoOpa3yrolre, KUCIOTHBIC, OCHOBHBIC M aM(OTepHbIe. XUMUYECKHE
CBOMCTBa OKCHUIOB. [ HMIPOKCHUIBI: KHUCIOTBI, OCHOBaHUS U amQoTepHble T'HIAPOKCHUIBL.
XVWMHUYECKUE CBOMCTBA KHUCIIOT, OCHOBaHUH, aM(OTepHBIX OKCHIOB. CONH: KHCIbIe, OCHOBHBIC,
cpenHue. XMMHUUYECKHE CBOMCTBA coJiel. ['eHeTnueckas CBsi3b MEXKYy KJIACCaMU HEOPTaHUYECKUX
COCIMHECHU.
Teopus crpoenus aroma. Ilepuoguueckuii 3akon u Ilepuonnueckas cucrema 31eMEHTOB. ATOM
— cnoxHasg vactuna. IIpoTtoHbl, HEUTPOHBI, 31eKkTpoHbl. M3o0Tomnbl. Ilepuoguyecknii 3akoH
u [lepuoanueckas cucrema xumudeckux snemeHToB .M. MenneneeBa. DJIeKTpOHHOE CTPOCHHE
aroma. Keanrosble uncna. [Ipunnun Ilaynu. [Ipasuno I'ynna. [IpuHImMn HanMeHbIIeW SHEPTUH
KneukoBckoro. 3amoiHEHHE 3JIEKTPOHHBIX 0005104eK aToMoB. OIEHKa CBOWCTB XHMHYECKHX
3JIEMEHTOB C TOYKM 3pPEHUsI CTPOEHHUS aTOMOB U MOJIOKeHHS ux B llepuogmueckoil cucreme
AJIEMEHTOB. DJIEKTPOOTPHULIATEIbHOCTh, DJHEPIUs HOHMU3ALUH, CPOJCTBO K D3JIEKTPOHY.
MeTamnyHOCTh U HEMETAJUNINYHOCTD.
XUMHUYEeCcKasi CBsI3b, CTPOCHUE BEIIECTBA. THUNBI XMMHYECKOW CBs3U. KoBajeHTHast CBS3b:
NoJIsIpHas U HemossipHas. MexaHu3M 00pa30BaHUs KOBAJIEHTHOM CBSI3U: OOMEHHBIN U JOHOPHO-
akuenTtopHbii. MoHHasg cBsa3p. Meramumueckas CBs3b. BomoponHas cBs3b. G- M T- CBSA3b.
Kpatusie cBs3u. [ubpuamszanms cBszeil. ['eomerpuueckas ¢opma wosekyn. Teopus
AIIEKTPOJINTUYECKON JTUCCOLUALMU. DIEKTPOJIUTHI U HEANEKTPOIUTHI. MOJIEKYIISIpHbIE U HOHHBIE
YPaBHEHUSI XUMUYECKUX PEAKIUH.
OKHCITUTENIbHO-BOCCTAHOBUTENbHBIE peakiuu. [loHsTue «creneHb okxucieHus». [locTosHHAs
U TEepEeMEHHasl CTeNeHb OKUCIEHUs. OKUCIUTENM U BOCCTAHOBHUTENU. THIBI OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peaKkuuii: MEKMOJIEKYIISIPHBIE, BHYTPUMOJICKYJISIPHBIE,
mucnponopiuonupoBanus. CrocoObl  paccTaHOBKM — KOX(P(GUIIMEHTOB B  OKHCIUTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKIUAX: METOJl AJIEKTPOHHOIO OajlaHCa, METOJl MOHHO-3JIEKTPOHHOTO
Oananca (Meron nonypeakuwii) [ToBenenne okucnuTenel 1 BOCCTAaHOBUTENEH B pa3HBIX CpEIax.
4. Komnerenuuu, popmupyembie B pe3yabTaTe 0CBOCHH S JUCHUNIHHBI:
. CIIOCOOHOCTh HCIIOJIb30BaTh IIOJTy4E€HHBIE 3HaHUSA TEOPETUYECKUX OCHOB
byHIaMEHTATBHBIX Pa3/IeI0B XUMHHU TIPH pelieHnH npodeccnonansHbix 3amau (OITK-1);
5. llnanupyemble pe3yjbTaThl 00yUeHUsI
B pesynbTaTe 0CBOCHMS AUCLUUIUIMHBI CTYAEHT A0JIKEH:

3HamMb:

L OCHOBHBIC TCOPECTUUCCKHUE ITOJIOKCHUA U ITIOHATUSA O6H.[6171 XHUMUH,

L] CYITHOCTb XHUMHYECCKUX BSaHMOJIefICTBHﬁ MCXKIAY HCOPraHM4€CKMMH BCHICCTBAMU,
3aKOHOMEPHOCTH MPOTEKAHUSI XUMUUYECKUX PEAKLIMIL;

. TEHETHYECKYIO CBSA3b MEK/Y KJIaCCaMU HEOPIraHUYECKUX COECIUHEHHUI;

ymembw:

L] IMPHUMEHATE OCHOBHBIC ITOJIOKCHUA U ITIOHATUSA 0611_[6171 XUMUHU,

° YCTAaHABJIMBATh NPUYMHHO-CIEIACTBEHHBIE CBA3W MEXKAY CTPOCHHMEM BEIIECTBA U €r0
CBOMCTBaMH;

° pacKpbIBaTh OCHOBHBIE XHUMHYECKHE 3aKOHBI W TIOJOXKEHUS C TOYKH 3pPEHUS TEOPUH
CTPOEHHUSI BEIIECTBA, ATOMHO-MOJIEKYJSIPHOTO YY€HHUS, TEOPHH DJIEKTPOJIUTUUECKOU
JICCOIHAIINH;
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o OPUMEHITh (OPMYJBI TMPU BBIYUCICHUHW OCHOBHBIX XUMHUYECKHX BEJIMYUH, PEIIaTh
OCHOBHBIE THUIIBI 33/14;

enademp:

o HaBbIKAMU OIMCAaHUS CBOWCTB BEIIECTB HA OCHOBE 3aKOHOMEPHOCTEH, BBHITEKAIOIIMX
u3 Ilepuoanyeckoro 3axkoHa u [leproauyeckoil CUCTEMBI AJIEMEHTOB;

o METOJIMKOW PEIICHUS] XUMHUYECKUX PACUYCTHBIX 3aJlad C IMOMOIIBI0 M3BECTHBIX (POpPMYI
Y YpaBHEHMUI;

o METOJIMKON PelIeHUs] HECTaHAAPTHBIX XUMUYECKUX PACUETHBIX 3a/1au.
6. O01ast TPy10eMKOCTh JUCIHUNJINHBI:
7 3agetHas equnuia (252 Jaca).
7. ®opMa KOHTPOJIA:
[TpomexxyTounast arrectamus — 3a4et (1 cem.), sx3amen (2 cem.)

XuMus MPUPOJAHBIX COCAUHEHUN

1. MecTo nucuMiiuHbl (MOaYJIsl) B CTPYKType 00pa3oBaTeIbHOM IPOrpaMMbl

Jucuummna «XuMusi IPUPOIHBIX COSTMHEHUID BXOAUT B BapUaTHBHYIO YacTh Oioka b1
«Jducrumnunel (Moaynu)» kak o0s3arenbHas aucuuruinaa b1.B.O.11.

2. lenb ocBoOeHUsI AMCUMIIIMHBI:

. (bopMUpOBaHNE 3HAHUI O 3aKOHOMEPHOCTSAX XMMHUECKOIO IOBEJIEHUSI OCHOBHBIX KJIACCOB
IPUPOJHBIX OPraHUYECKHX COCIMHEHUH BO B3aMMOCBA3M C HUX CTPOCHHUEM UL
MCIIOJIb30BAaHUs ATUX 3HaHUM B KaYECTBE OCHOBBI JIJISl U3YUEHUS IIPOLIECCOB, TPOTEKAIOIINX
B )KMBOM OpraHHU3Me.

3. Kparkoe coaep:kanue JUCHUTIIAHBI

OcHOBHBIE 3aJ]aud XMMHUHU NPUPOAHBIX coequHenuil. Knaccudukaums u cucremaruszaunus

IPUPOJHBIX COEAUHEHUM. MecTo XUMHUM NPUPOIHBIX COCTUHEHHM Cpelu APYTruX IUCLUIUIMH.

[IpenensHble anmudaTuyeckue YIrIeBOAOPOJAbI, NYTH HMX CHHTe3a M (YHKIMH B SKHUBBIX

opranusmax. HenpenenpHble yriaeBoAOpOAbl, O3TWUJIEH W €ro pojb B JKU3HU PACTCHUM.

ALIETUIICHOBBIE W QJJICHOBBIE  coeAMHEHHMA. MoHouHbl W nonuuHbl.  Kucinopon-

U cepocojiepkaniie anetuseHbl. OcoOEHHOCTH alleTUIIEHOBBIX COEIMHEHUH, MPOAYLHPYEMBIX

MOPCKUMH OpraHu3MaMu. bronornyeckue GyHKIMM MoauaneTHIeHOB. buonornuyecku BaxHble U

OMOJIOTUYECKH aKTUBHBIE alu(aTHuecKue coelnHeHus. JKupHble KUCIOThl U X MPOU3BOIHBIE.

Tokcunsbl, ¢puToTOKCHHBL. ®epoMoHbl. [1o0BBIE aTTPaKTaHTHI, BEIECTBA TPEBOI'M U 3aIIUTHI,

NUIIEBbIE aTTPAKTaHbl, OTIYTMBAIOIIME BelIeCTBA. V30mMpeHOMbI, MPOUCXOXKJEHUE, ATAIlbl

O6uocunreza.  MounotepneHouabl.  Ileputpunbl.  CeckBuTepneHoubl.  JuTeprneHOUabI.

Kaporunonasl. Crepunsl. Ctepounbl. CTepouHble TIUKO3UABI. APOMAaTUYECKUE MPUPOIHbBIE

COEIMHEHUS: AENCUbI, OM(pEHNIIbI, TUapUIMETaHbl, XaJKOHBI, JIMTHAaHBL. | eTepouuKiIndecKkue

apoMaTHYECKHE COeMHEHUs: OeH30(ypaHbl, KCAHTOHBI, KyMapHHbl, (p1aBaHOUAbI, TPOU3BIHBIC

HadTanuHa. HenszonpeHouHbIE KOHAEHCUPOBAHHbIE AIMIUKIMYECKHE BEIIEeCTBA. AJIKATOWIBI.

OcHoOBHbBIE MPUHIMIBI OMOCHHTE3a a30TCOAEPKAIIUX BTOPUYHBIX MeTa0onnuTOB. [lnaHoreHHbIE

riko3uabl. [lonmucynbduel u apyrue cepocoepskaline BemecTna.

4. KomnereHuuu, popmupyemsblie B pe3yaibTaTe 0CBOCHHUS AUCHUIIIMHBI:

o CIIOCOOHOCTh ~ HCITIOJIb30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX  JUCIIMILIAH
B ipodeccuonanbHoi nestenbHocTH (OITK-3);
o BJIaJICHHE CUCTeMOM (hyHIaMeHTaIbHBIX XuMu4eckux moustuii (ITK-3).

5. Ilnanupyembie pe3yJbTaThbl 00y4eHM st
B pe3ynbrare ocBOEHUS AUCIUIUIMHBI CTYICHT JOJIZKEeH:

3Hamp:
. OCHOBHBIE KJIACCHI TPUPOTHBIX COCTMHEHUH,
ymembw:
. MCIOJIb30BaTh AT 3HAHMS HA TIPAKTHKE,;
enademp:
. nH(popMaIreln 0 COBPeMEHHOM COCTOSIHUM XUMHH U TEXHOJIOTHH MPUPOIHBIX COSAMHEHUN
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6. O0mas TPy10eMKOCTh AU CIUIINHBI:

4 3auetHble eaunuIlbl (144 daca).

7. @opMa KOHTPOJIAA:

[TpomexyTouHas aTTecTanus — 3k3aMeH (7 ceMm.).

IpoMbinIeHHAS IKOJIOTHS

1. MecTo nucuMmiuHbl (MOYJis1) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Juctunnuna «[IpoMbllieHHas 3KOJIOTHA» BXOIUT B BapuUaTUBHYIO 4YacTh Osoka bl
«ducrumumabl (MOIyNH)» Kak oOs3arensHas aucuuminHa b1.B.OJ.12.

2. lleid 0CBOEHHUS JUCHUILIMHDBI:

. u3ydeHue (PyHIAMEHTAJIbHBIX OCHOB JKOJOTMH, AQHTPOIOI€HHOIO BO3JCHCTBUS Ha
ouocepy U ero MocieaCTBUN, BaXXHEHIIINX aCIIEKTOB OXPaHbl IPUPOJIBI U PALIUOHATILHOTO
MIPUPOAOIIOIBb30BaHKS, OCHOB YIPABJIEHUS KAYE€CTBOM OKPYKAOLIEH PUPOJHON CPEIBL.

3. Kpartkoe coaep:xaHue TUCHMILIHHBI

O0masi XapakTepUCTHKA MPOM3BOJACTBEHHBIX IMPOLECCOB MW HX 3IKOJOTHYeCKHe

0COOCHHOCTH

[Tpon3BOACTBEHHAsI CTPYKTYpa MPEAIPUATHUS U €€ JIEMEHThI. THUIIbI TPOU3BOJICTB U UX TEXHUKO-

SKOHOMHUYECKAs] XapaKTepucTuka. [Ipou3BOACTBEHHBIM LUKI M €ro crpykrypa. Ceippe —

BOKHENIIUI BJIEMEHT TEXHOJIOTUYECKOTO mporecca. [TpurnuUmIB OpraHu3aluu

MIPOU3BOJICTBEHHBIX IIPOIIECCOB. YPOBHU HEPApXUH IMPOU3BOJICTBEHHBIX MporeccoB. OOmue

NPUHUUIIBI CUCTEMHOTO aHajiu3a MPOLECCOB U  allapaToOB pPa3jUYHbIX TEXHOJOTUM.

TexHu4eckue M  XMMHUKO-TEXHOJIOTMYECKHME  CHUCTEMBl. DHEpreTHYecKas  IOJCUCTeMa

TEXHOJIOTHYECKUX CUCTEM. AHAJIN3 U CUHTE3 TEXHOJOTUYECKUX CUCTEM.

TBepable U KUAKHE OTXOAbl MPOMBINLICHHBIX NPeANPUATHI, 3arpA3HeHue JUTOC(hephl,

CIoco0bI COKpalleHus 0TX010B

Bunbl 0TX010B TPOM3BOACTBA U MacIITaObl MX 00Opa3oBaHus. AHaMU3 0TX010B. CepTruduKanus

oTxo10B. [lopsaok Bo3elicTBHS Ha OTX0/1bl. VIcnoap30BaHNE OTXO/I0B.

IKOJOTHYeCKH YUCThIe IPOU3BOACTBA, 3aMKHYThIe IPOU3BOJACTBEHHbIE IUKJIbI

CymHocTh 06€30TX0HOTr0 Tpou3BoAcTBa. Co3AaHHME 3aMKHYTBIX BOJOOOOPOTHBIX IIMKIIOB.

TexHUKO-2KOHOMHYECKasi OIICHKAa BOJOMOJB30BaHUSA. JKOJOTUYECKAss CTPATErusi W TOJIUTHUKA

pa3BuUTHs Npou3BoACTB. [lonuTuka pa3BuTus npousBoacTBa. JeCTBUS «PENHIYCTpUATTU3AIIII

MPOU3BOJICTBA OPTraHU3AIMOHHO-YIIPABICHUYECKOTO XapakTepa. AJTOPUTM  «IKOJIOTH3ALIU

MPOM3BOJICTBEHHOTO Tpoliecca. KoMOMHUpOBaHUE U KOOTepalys MPOU3BOJICTB.

Bbiopochl 00bekTOB TexHochepbl B aTMOc(epHbI BO3AYX, 30HbI 3arpsi3HeHHs, CIIOCOObI

3alIUTHI OT BHIOPOCOB

TexHOreHHbIE UCTOYHUKHU 3arpsi3HeHHsi atMocdepbl. TerodHepreTHka U €€ BO3JICHCTBHE Ha

OPUPOJHYIO cpedy. [HMOpOANEeKTPOCTAHIIMU: JOCTOMHCTBA W JKOJIOTHYECKHE MPOOIEMBI.

JlocToMHCTBa sAIEPHON PHEPTETUKH. DKOJIOTMUECKHE MPOOJIEMBbI TpaHCHOpPTa. DKOJOTUYECKUE

poOJIEMBI Pa3IUYHBIX OTpaciell MPOMBIIITICHHOCTH. TeHIEHIIUN IPOMBIIIUIEHHOTO 3arpsi3HEeHUs

npupogHoil  cpenpl. CylecTBYIOIIME KPUTEPUU OIEHKH OSKOJOTUYHOCTH TMPEINPHUSTHUS.

Pazpaborka HopmaTtuBoB II/[B. KoHTpomb 3a coOirofeHHeM HOPMATHBOB BBIOPOCOB

3arpsA3HSIONIMX  BEIIECTB Ha npeanpuarud. CaHUTapHO-3allUTHBIE 30HBI. CHUYKEHHE

HEraTUBHOTO BO3JCHCTBHSI MPOMBIIUICHHBIX Npeanpusatuii Ha artMmocdepy. I[loazemuas

YHUBEpCaJIbHAsA CUCTEMA YTUIIU3AIWH.

CoOpochl NpOMBINIEHHBIX 00BEKTOB B THApPocdepy, 30HbI 3arpsi3HEHUsA, CUCTEMbI OUUCTKH

TengeHIMU TPOMBINIUICHHOTO 3arpsi3HeHus tuapocdepsl. Paspadotka wopmatmso I[1/IC.

CHIDKEHHE HETaTUBHOTO BO3JCHCTBUS MPOMBINUICHHOTO TMPEANpHUSATHS Ha Tuiapocdepy.

[IpyHIIMIIBI OYUCTKH CTOYHBIX BOJA. MexaHuueckass ouyuctka. lIponexuBanue. OTcranBaHue.

OU3NKO-XUMHUYECKHE METO/IbI OYUCTKHU BoA. DioTtarus. AAcopOLrOHHAsT OYUCTKA. DKCTPAKIIHUAL.

TepMuueckne MeTOABI OYHUCTKM CTOYHBIX BOJ. KOHIEHTpUpOBAaHME CTOYHBIX  BOJ.

TepMOOKHUCIUTENbHBIE METOIBI 00€3BPEIKUBAHUSI.

JKoJIOrHYecKHe MOKA3aTe/ I M IKOHOMHYECKAsl OLIEHKA MPUPOI00XPAHHBIX MePONIPUATHI
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DKOHOMHYECKUH yIIiepO OKpyKaromel cpeasl oT 3arpsi3HeHus. OrnpeneneHue IUlaThl 3a
BBIOPOCHI. DKOIOTH3aIUsl TPOMBIIIJICHHOTO CEKTOpa SKOHOMUKU. VHIMKATOPBI SKOJOTHYECKON
OLICHKH MPOEKTOB SKOJIOTH3AIUH POU3BOACTBA. MeTo bl BEIOOpA MPOEKTOB IKOJIOTU3AIIHH.

4. Komnerenuuu, popmupyembie B pe3yabTaTe OCBOCHHS JUCHUNIMHBI:

. CIIOCOOHOCTH MCIIOJIB30BATh MMOJTYICHHBIC 3HAHUS TEOPETUICCKUX OCHOB
(byHIaMEHTAIBHBIX Pa3e/ioB XMMHHU TP pelieHuu npodeccruonanbhbix 3aaad (OI1K-1);
. BJIaJICHHE CUCTeMOM (hyHIaMeHTaIbHBIX XUMU4eckux moustuii (ITK-3).

5. Ilnanupyemble pe3yJbTaThl 00y4eHMsI
B pe3ynbrare ocBOEHUS NUCLHUIUIMHBI CTYACHT HOJIKEeH:

3Hamb:

. OCHOBHBIE TOHSATHSA IPOU3BOJCTBEHHBIX MPOIECCOB, OCOOCHHOCTH MPHUPOAHON Cpeabl U
JUHAMHUKY €€ pa3BUTHS;

ymemu:

° MPUMEHATH TIOJYYCHHBIE 3HAHUS IMPH TEOPETHUYECKOM aHAIM3€ W IKCIECPUMEHTAIBHOM
WCCJICIOBAHNUH BIIMSIHUSL aHTPOIIOTCHHOM JIEATETLHOCTH Ha OKPY>KAIOIIYIO CPENy,

° ONPEIETATh OCHOBHBIC XapaKTEPUCTUKH XUMHUUECKHUX MPOIIECCOB

é1a0ems:

° METOJIaMH, HEOOXOJUMBIMU [UIsl Pa3pabOTKH MEpPONPUATUN IO MPOU3BOJICTBEHHOMY

HKOJIOTUYECKOMY KOHTPOIIO U MOHUTOPUHTY OKPY>KAIOIICH CPEe/Ib;
6. O01mast TpPyA0eMKOCTh JUCIHUIJIMHBI:

2 3a4yetHble enuHuIp! (72 yaca).

7. ®opMa KOHTPOJIA:

[TpomerxyTouHas arrectanus — sK3ameH (8 cem.).

Kpucramioxumus

1. MecTo nMcuMnJIMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOH MPOrpaMMbl

Jucnunnuna «Kpucrannoxumusy BXOIUT B BapUaTUBHYIO 4acTh Omoka bl «/luciumnnunbt
(Momynu)» kak obs3arenbHas aucuurumnaa b1.B.OJ1.13.

2. llenn ocBOCHMS IMCHUIIIMHBI:

o OBJIAJICHUE TEOPETUUYECKHUMHU OCHOBAMHM KPUCTAIUIOXMMHUH, TNPUMEHEHUE OTHX 3HAHWUU
B HAay4YHOW U TIPAKTUYECKOW JESATEIBHOCTH OYyIyIIET0 CHEIHAINCTa € Y4ETOM
COBPEMEHHBIX JIOCTM)KEHHMH B 00JacTH CTPYKTYPHOH  HEOpPraHMYeCKOW XUMHH,
KpucTayorpadguu, MaTepuanoBeeHUs, PU3NKU TBEPIOTO Tella, MUHEPAJIOTHH;

o (bopMUpOBaHHE y CTYJEHTOB COBPEMEHHBIX NPEJICTABICHUNH O B3aUMOCBS3U COCTaBa,
CTPYKTYpbI, (PU3NKO-XMMHUYECKUX U (U3NYECKHUX CBOMCTB KPHUCTAUIOB Ha OCHOBE
W3YYEHHUS 3aKOHOMEPHOCTEN UX aTOMHOT0, 3JIEKTPOHHOTO CTPOEHUS M XUMUYECKON CBA3H;

o ¢dopmMHpoBaHUE Yy CTYIEHTOB 3HAHMW 1O OCHOBAaM TEOPHM aHAJIM3a aTOMHOH CTPYKTYpbI
KPUCTAJIJIOB U METOJIaM OINHUCAHUS KPUCTAJUIMUECKUX CTPYKTYP.

3. Kparkoe coaep:kanue JTHCHUTIAHBI

Beenenue

[Mpeamer kpucramnoxumuu. Kpucramnorpaduss M KpUCTAUIOXUMHS B MaTepHaIOBEICHHH.

OcHoBHBIE 33J1a4l KpUCTAIIOrpapuu U KpUCTANIOXUMHUU. VICTOpHS pa3BUTHS KPUCTAJUIOXUMHUU.

CBa3p ¢ ApyruMH HayKaMHd. 3HAQ4€HHE MEXAMCUMIUIMHAPHON CBS3M U1 NOHUMAaHWs OCHOB

KpuctayoxumMun. CoBpeMeHHasi KpUCTAIIOXUMUS. AKTyallbHOCTh HM3yU€HHUS B3aHUMOCBS3Eil

COCTaB-CTPYKTYpa-CBOMCTBO /JIs pellieHus Mpo0JIeM MaTepUaioBeACHNUS.

OcHOBBI TEOPUH CUMMETPUM U KpUCTAJLIIOrpadumn

Cummempun KpUcCmaiiuuecKkou peuiemku

VYyenue o cummeTrpuu. I'pynmnbel CUMMETPUM M CTPYKTYPHbIE KJacChl. DJIEMEHTHI M 3aKphIThIE

ornepauuu cUMMeTpuu. TodeuHble rpynmbl cuMMeTpuu, kateropuu. Cumponmka Illendmuca.

MatpuyHoe npenctasieHue rpymni. OTKpbITbIE ONEpalud U 3JIEMEHThl CUMMETpHH. BUHTOBOM

MIOBOPOT U OTPAXKEHHUE CO CKOJIbKEHHEM. BUHTOBBIE OCH M MJIOCKOCTH CKOJB3AILIETO OTPAXKECHUS.
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CoueraHusi 3JE€MEHTOB CHMMETPUHM C TpPAaHCIALMAMU. B3auMOCBA3bp MeXIy 3JIE€MEHTaMu
CUMMETpUHU (CUMMETPUYHOCTH). [IpocTpaHCcTBEHHBIE IPYNIIBI CAMMETPHUH.

Ocnoewvl Kpucmannozpaguu. Ocnoenbvle 3aK0HBL Kpucmainiozpagpuu

Kpucramnuueckas crpykrypa. Tpancisinusa. I'pynnsl Tpanciaumii. Kpucramdeckas pelerka,
Oasuc. IlapamnmenorpamMMbl u mapaienenunensl MnoBTopseMocTH. (OcoOble  HampaBiIeHHS
B pemierke. Kpucramiorpadguueckue cUCTeMbl KOOpAMHAT, mpaBuia BbiOopa. KoopaunaTHbII
kpect. Ilapamerpnl pemieTku. OieMeHTapHas sdelika, mpoekiusa. CuHronus. CrocoObl
pa3MelleHHsl y3J10B B dJIEMEHTapHoH siuelike. Tunbsl pemerok bpaBs. OCHOBHBIE CTPYKTYpHbIE
TUIBI KYOMUYeCKHUX pemieTok. Yucno GopMyapHBIX €IUHUIl B dJIEMEHTapHOU sueiike. MHIekch
y3JI0B, Y3JIOBBIX PSIIOB U IJIOCKOCTEH. MEXIIIIOCKOCTHBIE pacCTOSAHUS. BrlunciieHne napameTpos
JJIEMEHTApPHOM SYCHKU. 3aKOoH TMOCTOsSHCTBA yriioB. [ onumomerpus. Crepeorpaduueckue
npoekiuu KpuctawioB. Cerka Bynbda. 3akoH panmoHanbHOCTH OTHOUICHHWH IapaMeTpoB.
CUMBOJIBI TPAHEil.

OnucarejibHasi KPUCTALJIOXUMHS

Knaccugpukauua u 3a0auu  onucamenvnou  Kpucmanioxumuu. Cmanoapmuszayus
CMPYKMYPHBIX OAHHBIX

Knaccudukanus u 3amgaun ommcareiabHOW KpucTaioxuMuu. CTaHmapTu3alusl CTPYKTYPHBIX
naHHbIX. OOo3HaueHue CTPYKTYpHbIX TumnoB. Kiaccupukauusi cTpykTypHbIX Ipymm. Twumsi,
autuTunbl.  Kpucramioxumuueckue  Gopmynsl  DakTopbl,  ONpPEENSIOIINEe  CTPOSHUE
KPUCTAIIMYECKUX CTPYKTYP.

Cucmemamuka KpucmaniuuecKux CmpyKmyp

Koopaunamust  atomoB.  OCHOBHbIE  TUIIBI  NPOCTPAHCTBEHHBIX  PELIETOK.  3aKOH
kpuctamorpadpuueckux mpenenoB E.C. ®emopoBa. IIpuHUIUIBI KPUCTATIOXUMHYECKON
KjIaccupuKanuy  KpUcTautideckux BemecTB. [IpaBuno Marnyca. OCHOBHBIE KaTeropuu
KPUCTAJUIOXUMHUHU (MOP(OTPOMHS, MOTUTUIINS, TOJTUMOP(HU3M, H30MOP(PHU3M, U30THITH3M )
Xumuueckue céa3u 6 Kpucmainax

XHUMHYECKUE CBS3U B KPUCTAJLIAX: KOBAJIEHTHBIE, HOHHbIE, METAJUIMUYECKHUE, BaHAEPBAAIbCOBBI.
KoopaunanroHHoe 4uciao ¥ KOOpAMHAIMOHHBIN MHOTOrpaHHukK. [Ipasmino FOm-Pozepu. I'omo-
U TEeTEPOAECMUYECKUE CTPYKTYpbl. THIBI Te€TEPOAECMHUYECKHX CTPYKTYp: OCTPOBHBIE,
LIENIOYEYHbIE U JICHTOYHBIE, CIIOMCTblE, KapkacHble. CHMBOJMKA 3alHCH KOOPIMHAIIMOHHBIX
CTpyKTyp u (parmentoB. I[InotHeiimme mapossle ymakoBku (IIIIY). MoTuBbl ynakoBKH:
rekcaroHaybHbIM 1 KyOuueckuil. [lycrorer B TIIIY: Terpasapuueckue M OKTadApUUYECKHE.
Mmuorocnoitapie IIIIY. Croiinocts IIIIY. Cnoco6sr 3anucu [IIY. IllapoBeie knaaku
U mycToThl B HMX. Kpucrammoxumudeckue pannychl, (pU3MUYECKH CMBICH, THIBI (MOHHBIE,
METaJUINYEeCKUe, KOBAJIECHTHBIE, BaH-J€p-BaajbCOBbI). TaOMMIBl  KPUCTANIOXUMHUYECKUX
pamuycoB. M3omopdusm u  momumopduzm.  Ammorporus.  Da3oBble  TPEBpAIICHHS
B KPUCTAJUIMYECKHX cHcTeMax. Pa3pl NEpEMEHHOro cocTaBa. TBEpIble pPacTBOPBI, THIIBL:
3aMelleHusl, BHeApeHus, BbluuTaHus. [lapameTpbl pemeTku TBepnabIX pacTtBopoB. [IpaBuio
Berapna. Ycenosus IIPOSIBJICHUS nzomopdusma. IHomuTunus. W3o0BasieHTHBIN
Y T€TEepPOBAJICHTHBIN N30MOPPU3M. 3aKOH AMAroHaJIbHBIX psaioB depcmana.

CucremaTnyeckasi KpUCTAJVIOXUMHUS

CtpyKTypbl IpocThIX BemecTB. OO0Iiasi XapakTepUCTHKa KPUCTAITMYECKUX CTPYKTYp OMHApHBIX
coenquneHuil. Ctpyktypsl AX, onuceiBaemble B TepmuHax [THIY-ITIIK (aHMOHHBIE yakOBKU
U Kinaaku). M3o0pakeHue CTPYKTyp € NOMOLIbI0 MOaud3ApoB. OOmas XxapakTepUCTHKA
TEPHAPHBIX KPUCTAUIMYECKUX CTPYKTYp. OOIIas XapakTepucTUKa MOJEKYISPHBIX KPHUCTAJIOB.
Oco0OeHHOCTH OpraHMYeCKUX KpHUCTaUIoB. Teopus IUIOTHOW YMaKOBKH Mojekyd. OmnopHbie
MEXMOJIEKYJISIpHbIE KOHTaKThl. MoeKkynipHoe KoopAuHauuoHHoe uucio. Koaddunuent
IUIOTHOCTHU YIaKOBKH MOJIEKYJISPHBIX KPUCTAJUIOB.

DJIEKTPOHHASI KPUCTAJIOXUMHUS

Crtpykrypa mpocThix BemiecTB. CTpPYKTypbl BemlecTB, NOA4HHsONmMXCs mpasumry (8—N).
M3MeHeHne xapakTepa CTpyKTyphsl B Tpynnax [leproauueckoil TaOIUIbl 3J1EMEHTOB; CpaBHEHHE
CTPYKTYp, OTHoOcsAmuxcst K pasHbiM rpynmnam (mpaBuwio 8—N). CoennHeHus ¢ HOpMaidbHOU
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W TEepEeMEeHHOHM  BaJleHTHOCThIO. OOmee  ypaBHeHHe  BajeHTHocTH.  CoeauHEHUS
C TeTPadAPHUUECKUMH CTPYKTypamu (HOpMaibHbIe, Ae(EeKTHBIC). YpaBHEHUE TETPAdIPUUECKUX
CTPYKTYP.
Kinaccupukanusi CTpyKTyp CWINKATOB
OcHoBHBIE 0COOEGHHOCTH CTpoeHusi cuiaukaroB. Kilaccupukanus CTPyKTyp CHIIMKATOB.
M30BasieHTHBI W TeTEpOBAJICHTHBIA H30MOpP(GU3M B CHIIMKAaTax. 3aBUCHUMOCTb (DU3MUYECKHX
CBOMCTB CHJIMKATOB OT UX CTpoeHHus. [IpuponHble M CHHTETHMYECKHE LEOJIUTHI, UX CTPYKTypa
U IpUMEHEHUE.
du3nyecKue CBOMCTBA COeMHEHU PA3JIUYHBIX THIIOB CTPYKTYP
3aBUCUMOCTD (PU3UYECKUX CBOICTB OT THIIOB CTPYKTYP.
3akiroueHue
[TpoGiieMbl U TEHAEHIIMU COBPEMEHHOM KPUCTANIOXUMUU.
4. Komnerenunu, (popMupyembie B pe3yJibTaTe 0CBOCHUS IMCHUIIINHBI:
. BJIaJICHHE CUCTEMOM (DyHIaMEHTAIbHBIX XuMuueckux moustuii (ITK-3);
o CIOCOOHOCTh TOJNy4aTh M 00pabaThiBaTh pE3yibTaThl HAYYHBIX OSKCIIEPUMEHTOB C
MIOMOIIIbIO COBPEMEHHBIX KOMIbIOTEPHBIX TexHosoruit (ITK-5).
5. llnanupyemble pe3yJbTaThbl 00yUeHUsI
B pe3ynbpTaTe 0CBOCHMS TUCHUILUIMHBI CTYICHT AOJIKEH:

3HAMb:

. IIpeAMET M 3aJa4d KPUCTAUIOXMMHUH, OCHOBBI TEOPMM AaHAJIM3a AaTOMHOW CTPYKTYpBI
KPHUCTAJJIOB U CIIOCOOBI €€ MOJIEITMPOBAHUS;

. OCHOBBI PEHTTE€HOCTPYKTYPHOI'O aHalau3a; TPYNIbl CUMMETPUM U CTPYKTYpPHBIE KIIACCHI;

OOIIyI0 KPHUCTALIOXUMHIO (THUIBI XMMHUYECKHX CBSI3€H B KpHCTaUlaX, CHCTEMaTHKa
KPHUCTAJUIMYECKUX CTPYKTYp, IIAPOBBIC YIMAKOBKA M KIAJKU, KPUCTAITIOXMMHUYECKHE
paznychl aTOMOB, H30MOPGU3M H ITOTUMOPPHU3M);

. n30paHHbIE IJIaBbl CHUCTEMATHYECKON KPHUCTAUIOXMMHUU (TPOCTHIE BELIECTBA, OMHApPHBIE
¥ TepHApHBIC COCMHEHHS, CHIIMKAThI, OPraHN4YeCKUE BEIIECTBA);

. 0000IIEHHYI0 KPUCTAJUIOXUMHUIO.

ymembp:

o MMPUMCHATH CCTCCTBCHHOHAYYHBIC 3HaHUAA, OCHOBHBIC TIOJIOKCHU S n IIOHATHSA
KPHCTAJUIOXUMHU B y4eOHOW M HAyIHOU JeSTEIHHOCTH;

o BJIaZIETh METOAAMH ONMCAHHUS KPUCTAJUIMIECKUX CTPYKTYD;

J pelath pacueTHbIC 3a/1a4H.

enademp:

o METOJI0JIOTHel BEIOOpa METO/IOB aHAN3a KPUCTAIUTMYECKOH CTPYKTYPHI;

o HaBBIKAMU OMUCAHUS KPHUCTAIUIMYECKUX CTPYKTYD;

o OCHOBaMH pacyera KpHCTaUIorpauyeckux JaHHbIX;

o OCHOBHBIMHU METO/IaMH MaTeMaTH4ecKoi 00paboTKu HH(OPMAIIHH.

6. O01ast TPy10eMKOCTh JUCIUNJINHBI:

3 3auetHblie eauuuIbl (108 yacos).

7. @opmMa KOHTPOJIA:

[TpomexxyTouHast aTTecTanus — 3k3ameH (7 cem.).

Crtpoenue BemecTBa

1. MecTo tucuMIJIMHBI (MOAYJIsI) B CTPYKTYype 00pa30BaTe/IbHOH NPOrpaMMbl
Huctunmuna  «CTpoeHre BeIMIeCTBa» BXOAUT B BapHaTHBHYKO dYacTh Onoka bl
«Jducrumuunel (Moaynn)» Kak oOs3arensHas aucuurinHa b1.B.O/1.14.
2. Heab 0CBOEHMS AMCIMIIJIMHBI:
. OBJIAJICHUE TEOPETHUYCCKUMHU OCHOBAMH yYUEHHUS O CTPOSHUU MOJIEKYJT;
. COBEpIICHCTBOBAHNE TPEACTABICHUH O XHUMHUYECKOW CBS3M B IKHAKUX, aMOPQHBIX,
KPUCTAJUTMYECKUX BEIIECTBAX;
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. CUCTEeMaTHu3alusl 3HAaHUK O TPHUPOJE XUMUYECKOW CBS3M U BIUSHUU €€ HAa CTPOCHHE
MOJIEKYJI U KPUCTAJUIOB.
3. Kpartkoe coaep:xaHue TUCHMILIHHBI
Teopuu crpoennsi aroma. KBaHTOBO-MeXaHU4YecKasi MO/1e/Ib CTPOEHHUSI aTOMA
Teopun ctpoenus aroma. KBantoBas mexanuka. Cnekrp aroma Bojpopona. CnekTpsl Apyrux
atomoB. Koncranta Punbepra. Cranmonapuoe ypaBHenue Illpemunrepa st cBOOOIHOM
MOJIeKyJibl. KBaHTOBO-MEXaHHWYECKass MOJIEIb CTPOCHMsS aToMa. [eopuM CTpOEHHs aTroMa.
[Toctynarel bopa. Knaccuueckas mexanuka. KBantoBas mexanHuka. CHekTp aromMa BOJOpoOJa
u gpyrux aromoB. Koucranta Punbepra. Crauunonapuoe ypaBuenue Illpenunrepa
Ui CBOOOAHOM MoJeKynbsl. BonHoBas ¢yHkuus u ee Qusmueckuit cmbicn. KBaHTOBO-
MEXaHUYECKas MOJENIb CTPOEHUS aToMa
Xumuyeckas cBsi3b. Du3nyecKre OCHOBbI YYCHHUSI 0 CTPOCHUH MOJIEKYJT
Xumuueckasi cBa3b. Moiiekyna Bojgopoaa no I'editnepy u Jlongony. YcinoBusi U MexaHU3MBbI
oOpa3oBaHMsl CBsI3U. THUIBI XUMUYECKOW CBS3M. XapaKTEPUCTUKU XHMHMUYECKOH CBSI3U
DONEeKTpOHHBbIE, KoNebaTenbHbIE M  BpalllaTelIbHbIE  COCTOSHHUS.  YacTOThl  OCHOBHBIX
KOJICOATENbHBIX TEPEX0J0B. DHEPrusl BpAIIATEIBHOTO JBM)KCHHUS JIByXaTOMHBIX MOJEKYIL
Hopmanbuble  komneOanusi Monekyl. BamentHsle u  aepopmanvoHHBIE — KoJeOaHUS.
["apMOHMYECKH yIPYTUii OCLUILIATOP
DJleKTprUYecKre 1 MATHUTHBIE CBOICTBA BellleCTB
Junonb U 3neKTpuyecKUil aunoibHeld MOMeEHT. [lonsipable Monekyibl. llonspuszyemocTts
MOJIEKYJT (RJICKTPOHHAs, aTOMHAsl, OpUEHTAIlMOHHAs). MarHUTHBIH MOMEHT. JlMamMarHuTHBIE U
napamarHuTHele BemlectBa. [lomsipHble  Moisiekynbl.JlunonsHelii  MoMeHT. [lonspusanus.
Pedpakuus, aromHas W AuCHEpcHOHHAas mnojspu3anus. YpaBHenue Kiaysuyca-MocoTTu.
[TonspuzyemMocTs  MOJEKyn (IEKTPOHHAs, AaTOMHas, OpHUEHTAlMOHHAas). MarHurtHas
BOCIIPUUMYHUBOCTH JlMaMarHuTHBIC U TapaMarHUTHBIC BEIIECTBA.
Cuuibl Ban-nep-Baanbca. Tunbl MexkMoJIeKYJISIPHBIX B3aUMO/1eii CTBHIA
MexmonexkynspHble  B3auMoAeWcTBUA. (OCHOBHBIE — COCTaBISIOLIME  MEXKMOJIEKYISIPHBIX
B3aMMOJICHCTBUI (OpUEHTAIMOHHOE, WHIYKIIMOHHOE, nucnepcuoHHoe). Dddekr Keesoma.
Oddexr [ebas s monapHeIXx Monekyd. Ksaapymons. MrHoBeHHBIM aumnonb. OD@dext
JloHnoHa.
ChnekTpajbHble JaHHBIE IBYXaTOMHBIX MOJIEKY.JI
OOmass xapakTepucTuka crnekTpoB. CHeKTpbl CHycKaHWs U TmorjomeHus. HopmanbHbie
KoneOaHusi Mosekya. BaienTHele u nedopmanuonHble kojebanusa. Paman-addext. Kpusas
MOTEHIIMAIbHON PHEPTUU JABYXATOMHBIX MOJeKyn. OO0mias xapakTepucTiKa crneKTpoB. CIeKTphI
cnyckanust U nornouieHus. [lomocarble u nuHeiuaTsie crnekTpbl. HopmanbHble KoneOaHus
Molekyn. BaneHtHsle u neopMalinoHHbIe KOIeOaHus!.
KonnencupoBanHble cocTosiHNe BelllecTBa. TBepoe U KugK0e COCTOSTHUS
KoHieHcupoBaHHOE COCTOSIHME BelllecTBA. TBEpAOe U KUIAKOE COCTOSIHUA. BikHMI 1 1anbHUi
nopsinok. CtpoeHue xkuakoctedd. KBasu-kpuctaimudeckas CTPYKTypa >KHIKOCTH. AMopdHoe
cocrossHue. CTpykTypHass KilacCH(PHUKaAIUs KOHACHCHPOBAHHBIX (a3. YHopsaoueHHbIE
U HEYNOpsA0YEHHbIE KOHACHCUPOBaHHbIE (a3bl.
Kpucraniudeckoe cocTosiHue BemecTsa
Kpucrannnueckoe cocrosiHue BemectBa. MOHOKPUCTAIIBI U MOJIMKPUCTAIIMYECKHE BEIECTBA.
WneanbHplil KpucTail. DneMeHThl cuMMeTpun. Kitaccbl cMMMeETpun, CHHTOHUH.
Me3oda3zbl
[TonsitTue wme3oda3. MeToasl W3yueHUsT HUX CTPYKTYpbl. JKuakue KpucTaibl (HEMaTHKH,
CMEKTHUKH, X0JecTepukn). [[puMeHeHmne )XuaKkux KpucTauioB.
JKcnepuMeHTAIbHbIE METOAbI ONpPeAe/eHUs] CTPYKTYPbI MOJIEKYJI M KPUCTAJLJIOB
O030p HSKCHEPUMEHTAIBHBIX METOJOB OINPEIENICHUsI CTPYKTYPbl MOJEKYJI U KPHUCTAJUIOB.
JudpakmnonHble METO/IbI UCCIIEI0BAHUS (pentrenorpadusi, aneKTpoHorpadus,
HerTpoHorpadus). DnexkrpoHorpad. beictpeie snexkrponsl. Heitrponorpadus. CpaBHUTEIBHAS
XapaKkTepUCTUKA METOJOB
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4. Komnerenunu, (popMupyembie B pe3yJibTaTe 0CBOCHUS M CHUIINHBI:

o CIIOCOOHOCTBIO ~ HCIIOJIb30BAaTh  MOJYYEHHbIE  3HAHUSA  TEOPETUYECKHMX  OCHOB
(byHIaMEHTABHBIX Pa3/IeJI0B XUMHHU TIPH PEeLICHUH MpodeccuoHanbHbIx 3anad (OITK-1);
. BJIaJICHHE CUCTEMOM (DyHIaMEHTaIbHBIX XUMU4ecKuX moustuii (ITK-3).

5. IlnanupyemMble pe3yJbTaThl 00yUeHHUs
B pe3ynbraTe 0CBOGHUS TUCLMIIIIMHBI CTYCHT H0JIZKEH:

3Hamy:

o KJIACCHUYECKYIO TEOPHIO XMMUYECKOT'O CTPOCHUS;

° OCHOBHBIC TCOPCTUYCCKHUC IMOJIOKCHHUA U ITOHATUA COBpeMeHHOfI MOZACIIN CTPOCHHUA aToOMa
Y KBAaHTOBBIE COCTOSIHUSI MOJICKYT;

o CTPOCHHE BEIIECTBA B KOH/ICHCHPOBAHHOM COCTOSTHHU;

o OCHOBHBIC METOJIbl ONPEACICHUS CTPOCHUS MOJEKYT W KPUCTAJUIOB (XHMHUYECKHE
U Qu3nUecKue);

ymembw:

o ananTUpoBaTh 3HAHMA W YMEHHUS, T[IOJNy4CHHbIE TIPM H3YYECHHH JIMCHUILIMHBL,

K pCHICHHUIO KOHKPCTHBIX 3a1da4, CBA3aHHBIX C HpO(bGCCHOHaHLHOfI JACATCIIbHOCTBIO,
o peuaTtb PpaCYCTHLIC 3a/la1u;

é1a0emsy:

° OCHOBHBIMH KaTeTOPUSMHU U TOHATUAMU y4€OHON AUCIMILITUHBL;

° TEOPETUYECKHUMH 3HAHUSAMU O COBPEMEHHBIX METOJaX OINpeAeNeHUs] CTPYKTYphI
COCIUHCHHI.

6. O01mast TpPyA0eMKOCTh JUCIHUIJIMHBI:

4 3auetHble eaunuIlsl (144 daca).

7. ®opMa KOHTPOJIA:

[TpomexyTouHas aTTecTanus — 3k3ameH (6 cem.).

Puropuka

1. MecTo nucuunuHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOMH MPOrpaMMbl

JucuunnnHa «Putopuka» BXOAUT B BapuaTHBHYIO 4acTh Onoka bl «/lucuumninzel
(Momymnu)» Kak qucnuminHa no Beioopy b1.B.JIB.1.1.

2. llenb ocBOCHUSI AMCUMIIIMHBI:

. HAY4YMUTh CTYAEHTOB 3aKOHAM IOATOTOBKHU M IMTPOU3HECEHUs YOJUYHOM peyun C LeNblo
OKa3aHUs JKEJIAeMOro BO3JCHCTBHA HAa AyAUTOPUIO B KOMMYHUKATHBHO-PEUYEBBIX
CUTYalMUsX, THIMYHBIX JUI TPO(PECCUOHATBHOMN 1A TeIbHOCTH.

3. Kparkoe coaep:kanue JUCHUTIIUHBI

Beenenue B puropuxky HMcropusi CTaHOB/JIEHMS W Pa3sBUTHA PUTOPMKH. BO3HMKHOBEHHE

putopuku B JpeBneit I'peuun (VI-III B. [lo H.3.). Apucrorens, KpaTkas XapaKTepUCTHKA €ro

«Putopukn». Puropuka B [lpeBHem Pume. Tpynsl um opatopckoe MmactepctBo Jlemocdena,

Coxkpara, IInatona, [{uniepona. HpaBcTBeHHbIE OCHOBBI PUTOPUKHM aHTUYHOTO MHpa. Putopuka

B EBpone B snoxy Bospoxnenus (@panmms). Tpagunuu apeBHepycckoro kpacHopeuust XI —

Hayasia XIII BB. IlepBbie putopuku B Poccum XVII-XVIII BB. Tpyasr M.B.JlomoHOCOBa

no puropuke. Putopuka B pycckoil mkosne. Kpusuc puropuku. PasButne cyneGHOro

KpaCHOPEUHsl; aKaJJlEMUYECKOE KpaCHOpEUYHre; YacTHble puTopuku. Heopruropuxka.

Knaccuueckass puropuka. Ilpeamer u uenn puropuku. Itoc, joroc, nadoc. TpeGoBanus

K JIMYHOCTH opaTopa. Buabl opaTtopckoil mpo3bl (cyneOHas, MOJUTHYECKas, aKaJeMudecKas

U 1p.). Beicka3biBaHMe Kak IJlaBHas €AMHUIA MyOInYHON peun. OCHOBHBIE (POPMBI U MPU3HAKU

MyOJIMYHOTO BHICKA3bIBAHMSL.

Knaccuueckass puropuka. IlpeaMer u uenu puropuku. Itoc, joroc, nadoc. TpeGoBanus

K JMYHOCTH oparopa. Buabl oparopckoil mpo3bl (cyaeOHas, MONUTUYECKas, aKajeMuyecKas U

Ip.). Bricka3biBaHMe Kak TJaBHas eIuMHHUIA MyOnuuHoi peun. OcHOBHBIE (HOPMBI M HMPU3HAKU

nyOIMYHOTO BbICKa3biBaHMs. Puropumueckmii kaHoH. WnBenuusi. MHBeHuMs kak 3abota
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0 COJEpKaTelIbHOM CcTOpoHe peun. OmnpeneneHue eI, OCHOBHOM MBICIU BBICTYILJICHHUS.

IlonsiTHe TOma B KIIACCUYECKOM M COBPEMEHHOM PUTOPHUKE: TOIBI KaK CMBICJIOBBIE MOJEIIH,

CHOCOOCTBYIOLIME Pa3BUTHIO MBICIM O nIpeamere. Tomuka Kak COBOKYIHOCTh OOIIMX MECT

U CTIOCOOBI MX MPUMEHEHUS Ha dTare n3o0pereHuss. OCHOBHBIE pa3HOBUIHOCTHU TOIOB.

Jucnosunmsa. OOImue NPUHIMIBL BBIOOPA U PACHOJOXKEHHMsT MaTepuana. YHHBEpCaIbHas

KOMITO3UIIMOHHAs CXEeMa IOCTpoeHusi peud. Bpenmenwe, ero ¢yHkumu u Tumbl. CTpyKTypa

U (QYHKIMM OCHOBHOM dYacTH. 3awitoueHHe peud, ero ¢yHkuuu u tunsl.  Crporas

U UuCKyccTBeHHass xpus. KadecTBa, HeoOXomumble opaTopy: oOasHUE, YBEPEHHOCTb,

Jpyxento0ue, NCKPEHHOCTh, 00bEKTUBHOCTb, 3aMHTEPECOBAHHOCTb.

Jaokyuusi. CioBecHOe BBIpRXEHHE Kak pasfen pUTOpUKU. Putopuka oOpasa: moHsATHE

puropudeckoro tpoma. CMbICIOBbIE OCOOEHHOCTH TPOIIOB U MX PUTOPUYECKHE BO3MOMXKHOCTH.

[Tonsitue putopuyeckoit purypsl. CpeacrTa quanoru3anust peun. PUtopudeckuii aHaau3 v 3CKU3

peun.

3anomuHaHue M npousHeceHMe peuH. [lamsaTe Kak mpolecc 3allOMUHAHMS, COXPAaHEHUs

U BocnoMuHaHus uHpopmauuu. Tunsl namaru. 3akoHbl namsaTH. CrocoObl 3allOMHHAHUS:

palMOHANIbHBIA, MEXaHWYECKUH M MHEMOTeXHUYeCKHi. OCOOEHHOCTM MHEMOTEXHUYECKOTO

3anmoMuHaHus. OOIIMe peKoMeHJAallMM 110 IOArOTOBKE K BbICTyIsIeHMI0. HeBepOasbHas

KOMMYHHUKAIHSI.

Oparop u ero ayauropus. Buemnuii 06muk opatopa. Yuét ayautopun. [IpuHIuUns! u cpeacTsa

yhnpaBieHUs BHUMaHueM ayautopuu. OOpa3 oparopa Kak cHUCTEMa CBOMCTB JIMYHOCTH.

B3aumopeiicTBue ¢ ayiutopueil.

Teopusi aprymeHTanuu. 3aKOHbI JIOTUKU B pe4M. 3aKOH TOXAECTBA. 3aKOH NPOTUBOPEUUS.

CrpykTypa [OKa3aTenbCcTBa: TE3MC, apryMeHThl, JeMoHcTpauus. IloHstue puropuueckoin

apryMeHTalud U puTopudeckoro aprymenra. Kmaccudukanus aprymMeHTOB. AprymeHTanus

TeopeTnyeckas u smnupuyeckas. KonrekcryanbHast aprymentanus. Copusmasl.

Teopusi cnopa. Cnop, Buabl cnopa. Juckyccusi kak Buj cnopa. Ilomemuka kak BHJI cropa.

OcHoBHBIE BHIIBI apryMEHTOB U CTPYKTypa I0Ka3areiabCTB. OCHOBHBIE TaKTUKH, CTpaTeruu

Y TIPUEMBI cTIopa. AHAJIU3 U KOHTPOJIb PEYE€BOI0 MOBE/IEHHUS B CIIOPE.

4. Komnerenuuu, popmupyemsbie B pe3yJbTaTe 0CBOCHHUS M CUMIIIMHDI:

o CHOCOOHOCTh K KOMMYHUKALlMM B YCTHOM M NHUCbMEHHOW (oOpMax Ha pPycCKOM
U HMHOCTPAHHOM S3bIKax Uil pEUIeHMs] 3aJad MEXJIMYHOCTHOIO M MEXKYJIbTYPHOTO
B3aumoseictus (OK-5).

5. llnanupyemble pe3yjbTaThl 00yUeHUsI
B pesynpraTe 0CBOEHMS IUCLHUIUIMHBI CTYACHT HOJIKEeH:
3Hamy:
® OCHOBHBIE MOHATHUSI OPATOPCKOTO UCKYCCTBA;
® OCHOBHBIE 3aKOHBI, IPUHIUIBI U IPpaBUiIa 3(P(HEKTUBHOTO OOIEHUS;
® OCHOBBI apI'yMEHTalUH;
® 3aKOHOMEPHOCTH MCIIOJb30BaHUS PUTOPHUYECKHX IPUEMOB M BBIPA3UTEIIBHBIX CPEICTB
s3bIKa B pa3JIMYHbIX cepax peueBoil e TeNbHOCTH;
MpaBWJia BEJCHHSI KOHCTPYKTUBHOI'O CIIOPa;
® OCHOBHBIE IPUEMBI PEYEBOT0 MAHUITYJINPOBAHUSI OOIIECTBEHHBIM CO3HAHHUEM U IPUEMBI UX
HEUTpaIU3allH.
ymembp:
® OpHUEHTHPOBATHCS B PA3IMYHBIX AHA3BIKOBBIX CUTYallUsIX, a/IEKBaTHO PEalu30BbIBATH CBOU
KOMMYHHMKAaTHUBHbIE HAMEPEHHS;
® BECTHU AUCKYCCHIO B COOTBETCTBUH C IIPUHLUIIAMY U NIPaBUJIAMH KOHCTPYKTUBHOTI'O CIIOpa;
® CO37aBaTh peUyeBbIe IPOU3BEIECHNUS C YIETOM OCOOCHHOCTEH CUTyalluy OOIIEHUS;
®  BBISBJISATH IPUEMBI PEYEBOI0 MAHUITYTUPOBAHUS.
enaoems:
® CrHOCOOHOCTBIO COCTABIISATH PEUYH COOTBETCTBEHHO KOMMYHUKATUBHOW CUTYAllUH;
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® CIIOCOOHOCTHIO K JIETIOBOM KOMMYHUKAIIMK B TpoecCHOHANBHOM cdepe.

6. O0mas TPy10€eMKOCTh AU CHUIJINHBI:

1 3aueTHas equHuia (36 9acon).

7. @opMa KOHTPOJIA:

[TpomexyTouHas aTTectanus — 3a4er (3 cem.).

OcHOBBI HAYYHOM M [1€JI0BOM peun

1. MecTo TMCUMIJIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/bHOM MPOrpaMMbl

Jucuurumaa «OCHOBBI HAYYHOW M JICNIOBOM PEYM» BXOIWT B BapUATHBHYIO 4acTh OJIOKa
b1 «luctumivael (MOIyJIN)» Kak AUCHUILIHHA 110 BeIOOpy b1.B./IB.1.2.

2. lleid 0CBOEHHUS JUCHUILIMHDBI:

o HOBBIIIEHUE 001N peueBON KyJIbTYpbl CTYI€HTOB;

o COBEPILLCHCTBOBAHHE BJAJEHUs HOPMaMH YCTHOM M NHMCbMEHHOH (OpPM pPYyCCKOro
JUTEPATypHOTO S3bIKA B HAYYHOU U JIEIOBOM cepax;

° pa3BUTHE HABBIKOB M YMEHHH A(PQPEKTUBHOIO pEYEBOTO IOBEIEHUS B Pa3TUYHBIX

CUTYaIUsAX OOIICHHUS.
3. Kparkoe coaep:kanue JUCHUTIIAHBI

AKTYyaJibHbIE IP00JIeMBbI pe4eBoil KyJbTYPbl 0011eCTBA

Hopma kak ocHOBHasi Kateropusi TEOpUU U MPAKTUKH KYJIbTYpPbl peud (JIUTEPaTypHBIA SI3bIK —

OCHOBa KYJIBTYpBl PEYH); MOHATHE O SA3BIKOBOW HOPME; BAPHATUBHOCTH HOPM JINTEPATYPHOTO

A3bIKa; CTUJIMCTHYECKAs CHCTEMa COBPEMEHHOI'O0 PYCCKOrO JIMTEPATypHOro si3blka. PeueBoill u

MOBEICHYECKUN OSTUKET (PYCCKUN pUTOPUYECKHM wuaean; crenupuka pycCKOro pedeBoro

ATHKETa, CBSI3b PEUYEBOT0 U MOBEJCHUECKOTO ATHKETA, (POPMYIIBI BHIPAKEHHS PEUSBOTO ATUKETA).

I[IucbMeHnHbIe M yeTHBIE GOPMBbI HAYYHOI KOMMYHUKALMHU

OKCTPAIMHTBUCTUUECKUE ¥  JIMHTBUCTHMYECKHE OCOOEHHOCTH HayyHOW peun. Jloruko-

KOMITIO3UIIMOHHBIE 3aKOHBI IMOCTPOCHMSI HAy4HOro Tekcra. [IpaBunma odopmieHus HaydHON

pabotel. IlpuHuunel HaydHOH KOMMYHHMKanuu U ycioBus ee 3ddextuBHoctu. [lpaBuna

opopmieHus HayyHOH paOoThl (TpeOoBaHHMS K O(OPMIIEHHIO HayyHBIX paboOT, CIHCKa

JUTEpPATyphl; MOPSAIOK COCTABJIEHUS TE3HCOB; PEJAKTUPOBAHHWE HAYYHBIX TEKCTOB; IOPSIIOK

COCTaBJIEHUS] AHHOTALIUN).

IIncbMeHnHbIe M ycTHBIE GOPMBI 1€JI0BOi KOMMYHUKAIIUH

OcobeHHoCcTH J1e10BOM KOMMYHUKauu OQuUIMaabHO-A€I0BOM CTUIb Kak (YHKLIMOHAJIbHAs

Pa3HOBUIHOCTh COBPEMEHHOI'O PYCCKOTO JMTEPATypHOTO S3bIKA. OKCTPAJMHIBUCTHUECKHE

U JIMHI'BUCTUYECKHE OCOOCHHOCTH O(HUIMAIBHO-IEN0BOro cTuisd pedn. KynbTypa nucbMeHHON

JIEIOBOM1  KOMMYHUKallMM. YCTHble (OpMBI  J€JI0BOM  KOMMYyHHKauuu. BepOanpHas

U HeBepOanbHas JienoBasi KoOMMyHuKauus. [IpaBuiia oopmienus ciayxeOHOM U KOMMepUYecKoi

JTIOKyMEHTAIMH (3asBJICHHE, CTy)KeOHas 3alucKa, OKJIaaHas 3amucka, aToouorpadus, perome

u 1p.). OcobenHoctu nenoBoil mepenucku. IlpesenTanus kak ¢opma AEIOBOrO OOLICHHUS.

HannonansHbie 0COOEHHOCTH J1€JI0OBOM KOMMYHHUKAIMHU (BepOasibHbIE U HEBEPOATIbHBIE).

4. Komnerennuu, popmupyemsblie B pe3yJbTaTe 0CBOCHHUS AN CUMIIIMHDI:

. CHOCOOHOCTh K KOMMYHMKALIMM B YCTHOH M MHUCBMEHHOM (QopMax Ha pPYCCKOM
U HMHOCTPAHHOM S3bIKaX JUId PpEUIeHHs 3aJad MEXKIMYHOCTHOIO M MEXKYJIbTYpHOTO
B3aumoeiictBus (OK-5).

5. llnanupyemblie pe3yJbTaThl 00yUeHUsI
B pesynbrare 0ocBOE€HUS TUCHUIUIMHBI CTYACHT HOJIKEeH:
3Hamp:

e [IpaBWJIa PEUEBOT0 U MOBEIECHUYECKOI0 ATUKETA B JIEJIOBOM M HAYYHON KOMMYHHUKAIIHH;

® JIMHTBUCTUYECKHE M HKCTPATUHIBUCTUYECKUE XapaKTEPUCTHKU MUCBMEHHOW M YCTHOMU
¢dbopM HayuHOU U OpUIIHATILHO-AETI0BOM peuu;

® JIOTMKO-KOMIIO3MIIMOHHBIE 3aKOHBI IOCTPOEHUS HAy4YHOTO M JI€JIOBOIO TEKCTa M €ro
(hopMaIbHO-CEMaHTHUECKYIO CTPYKTYPY;
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® OCHOBHBIE CTPATETUU U TAKTUKU BEJCHHS HAYYHOU NUCKYCCUU U JICTIOBBIX NIEPETOBOPOB.
ymembw:

® CO37aBaTh YCTHBIE W TMUCHBMEHHBIC TEKCThI HAYYHOTO M O(MUIMATHHO-JEIIOBOTO CTHJICH
COBPEMEHHOT'0 PYCCKOTO JIMTEpPaTypHOro si3bika (pedepar, aHHOTALMs, TE€3HUCHI, AOKIA];
3asiBJICHHE, CIy’)kKeOHOE€  MHUChMO, aBroOwWorpadusi, pe3loMe) B COOTBETCTBUHU
C HOPMATUBHBIMU TPEOOBAHUSIMH;

® cHUCTEMaTH3UpOBaTh U 0000maTe WHGOPMALMIO Ui MOJATOTOBKU TEKCTOB Pa3IUYHBIX
YKaHPOB B HAYYHOW M JI€JIOBOM KOMMYHHUKAIIUH;

® JIOTUYECKH BEpPHO, apryMEHTUPOBAHHO M SICHO H3JIaraTh COOCTBEHHYIO TOYKY 3pEHUs
B HAyYHOU U JIEIOBOM KOMMYHUKAIUU.

enademp:

® OCHOBHBIMH HAaBBIKAMH II€JIECOOOPA3HOTO KOMMYHHKATUBHOTO TMOBEACHUS B Pa3IMYHBIX
y4eOHO-HayYHBIX U Y4EOHO-/I€TIOBBIX CUTYAIIHSIX;

e OCHOBaMH pedepUpOBaHMS, AHHOTUPOBAHUS U PEIAKTUPOBAHUS HAYYHOT'O TEKCTA;

® OCHOBAaMH J€JIOBOI KOMMYHHUKAIIUU;

® HaBbIKAMU CaMOCTOSITEJIbHOTO OBJIAJICHUST HOBBIMH 3HAHUSAMH C HCIOJIb30BAaHHUEM
COBpPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH.
6. O01ast TPy10eMKOCTh JUCHUIJIMHBI:
1 3auerHas exunuia (36 yacos).
7. ®opMa KOHTPOJIA:
[TpomexxyTouHas aTTectanus — 3a4er (3 cem.).

Kyastypoaorus

1. MecTo nucuMiiaHbI (MOaYJIsl) B CTPYKTYype 00pa30BaTeIbHOM MPOrpaMMbl

Hucturnnuna «KynbTyposiorusi» BXOIUT B BapuaTUBHYIO YacTh Onoka bl «Juctumnauasen
(MomymH)» Kak quciuruimHa o Beioopy b1.B.JIB.2.1.

2. leab ocBoeHUsI AMCUMIIIMHBI:

. crocoOcTBOBaTh  (DOPMHMPOBAHUIO y  CTYIEHTOB  KYJIbTYPOJIOIMYECKMX  3HAHUH,
MO3BOJIAIOIINX MOHATH CYIIHOCTh KYJIBTYpbl, OCHOBHBIE MEXaHU3MBI U 3aKOHOMEPHOCTH €€
(GYHKIIMOHUPOBAHUSI, CIIOCOOHOCTH paboTaTh B KOJUIEKTHBE, TOJIEPAHTHO BOCHPHUHHUMAS
COLlMaAJIbHBIE, STHUYECKUE, KOH(ECCUOHATIbHBIE U KYJIBTYpHBIE pa3Inyusl.

3. Kparkoe conep:kanue IUCHUTIIHHBI

KyabTyposorus kak Hayka

[Tpennocsuiku popmupoBanus KynbTryposnoruu. KynerypoBeaueckuii 0610k Hayk. @unocodekue

u Hedunocodekue Omoku. DyHAaMEeHTaNbHAs U NPUKIAAHAs KyJapTyposnorus. Teopernueckas

U HCTOpHUYECKAs KYyJIbTYPOJOTHs. MeCTO KyIbTypOJIOTMH B CHCTEME T'YMaHHUTapHBIX Hayk.

MeToapl KynbTypOJIOTrHYECKHX HcCieqoBaHUi. OCHOBHBIE NOHSATHSA KynbTyposjoruu. Ilonsrue

KyJnbTypbl. CTpyKTypa U GYHKIUH KYJIbTYPBHI.

Hcropust KyJbTYpPOIOrH4eCKUX YYCHU I

[IpencraBienuss 00 OTIMYMAX YEIOBEKa OT JKUBOTHOTO B JpeBHOCTU. [loHsiTHE <«OKEHb»

B KoH(pymmanckoil tpaguuuu. [lonsrtue «axapma» B J[lpeBneit Mumuu. IlpeacraBienue

o «manpaeiie» B JlpeBneit I'permu. KynbTypa kak 00paOoTka TOUYBBI, BO3JC/IBIBAHHUE IyXa,

KyJIbTUBHpOBaHUE yMa. [loHMMaHue KynbTypsl B CpEIHUE BeKa, B 310Xy Bo3poxaeHus,

Bo (panmysckom IIpocBemiennn, B HeMmeukoi Kiaccuuyeckoil ¢unocopuu. Poccuiickas

KYJITYPOJIOTHUECKasl MBICIIb.

Kyastypoaornyeckue yuenuss XIX—XX BekoB

['éte u pomantuku. [Ipobnema kynbTypel B ¢umocopuu K. Mapkca. IlpobGiema KymnbTypsl

B «®Dunocopun xu3Hn». MapOyprckas u banenckas mkonsl HeokaHTHaHCTBa. DpaHiry3ckas

¢mtocopuss kynbrypel. A. Cen-Cumon, O. Konrt, U. Tan. Illkona D. J{ropkreiiMa. AHTIIO-

amepukaHckas (uiIocopusi KyJIbTypbl: POMaHTUYECKas W HBOJIOLHMOHHAs TEOPUU KYJIbTYpBHI.

OBomonMOHU3M U AU dy3uonnsM o kynbrype. KoHlenuun KylbTypHO-UCTOPUUYECKUX THUIIOB.

Teopnn 0 HaMOHANBHOW NICUXOJIOTMU M HAalMOHAIIBHOM Xxapakrepe. KynbTypHo-ucTOpruueckue
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tunbel O. I[menrnepa, A.Jx. ToiHOu. Coruosornueckuii Mmoaxon K MpodiieMe KYJIbTYPBI.
Ounocodpust xu3Hu, ¢perausm. Ilcuxoananmutuueckas konuenuuss K.I. FOnra. PacoBsie
koHuenuuu. KynbTypHO-UCTOpHYeckas mKosa W ee  npeacraButend. CTpyKTypHO-
(YHKIMOHATUCTCKUAN MOAXOJ K M3YyYCHUIO KYJAbTypbl. rpoBas v CHMBOJIHMYECKas] KOHIICTIUU
KyJIbTYphl. TeXHOJormdeckuii perepmunusM JI. VYaiita. Heo3BOMIONUOHUCTCKUM MOIXOJ
K Tmpobieme KynbTyphl. DHIOCOPCKO-aHTPOIOIOTUYECKAs THUIOJIOTUA W TEPUOIU3AIMA
KYJIBTYPBI.
CemMHOTHKA KYJIbTYpPBI
CraHOBJIEHHE CEMMOTHUYECKOIO MOAXOAAa K U3YYEHUIO KyJIbTypbl. CeMHOTHYECKOE IoJe. 3HaK.
Tumbl 3HakoB. 3HAa4YeHHWE 3HaKa. 3HAKOBBIE CUCTEMbl. EcTecTBeHHBIE, (DYHKIMOHAIbHBIC,
KOHBEHLIMOHAJIbHBIE, BepOayibHble cucTeMbl. CIIOBO Kak 3HAaK. SI3bIK Kak 3HAKOBas CHUCTEMA.
Konoseie cucremsl. [Tapanmunarsuctuka. Kunecuka. ['antuka. [actuka. Okynecuka. Onbdakius.
Xponemuka. IIpokcemuka. Cucremosnorus. CeMHOTHKA TEKCTOB, OOPsIOB, UIP B (DOJIBKIIOpE.
Cemuotuka uckyccrsa. CeMHOTHKA PETUTHU.
Tunosorus KyJbTypbl
MHuoroo0pa3sue Tunonorui KyabTypsl. @opmanoHHbli Tui. CoUOKyIbTYpHAs CTpaTU(PUKALUs
U CcyOKynbTypel. BnusHue reorpaduyeckux, NPUPOJHBIX  YCIOBHH,  COLMAJbHBIX,
AHTPOTIOJIOTUYECKUX, XO3SHCTBEHHBIX (DaKTOpPOB Ha THI KyiIbTyphl. KynbTypa u 3THOC.
Hanuonanenas kynsrypa. Hanmnopeneccanc. KynpTypa u nuBunuszanus. TUnonaorus KyJnbTypbl
H.A. Janunesckoro, O. llnenrnepa, A.lx. Toinou, I[1.A. Copokuna, ®@. Hunme. Tunomnorus
KynbTypbl M. Mug, FO.M. Jlormana. IHHOBallMOHHBIE U TPAIULMOHHBIE TUIIBI KYJIbTYPBI.
Kyabtypa u peiaurus
[Ipobnema COOTHOWLIEHUSI KYJNbTYypbl U pelurud B HayyHoM pedaexcuu. COUUOKYIbTYypHbIE
¢ynkuuu pemurun. COOTHOIIEHHE KyiabTa W KynbTypbl. Kymbrypa m mud. Tumer penuruii.
AHnMHCTHYECKHE BepoBaHUA. MupoBble pesnuruu. JlyXOBHBIM MEXaHH3M MHUPOBBIX PEIUTHH.
CMBICIT peJIUTHO3HOTO criaceHusl. MUCTHKA KaK KyJbTypHas Tpaauliusa. 3Hau€HUEe MUCTHUECKOTO
OlbITa B JIYXOBHOM OIIBITE 4YelloBedecTBa. Penurus m rocynapcrBo. JlyXOBHOE 3HAaueHUE
Pedopmanuu. Penurus B coBpeMeHHOM KyJIbType.
JAuHaMHKa KyJbTYPHBIX U3MEHEHHH
Junamuka KynbTypsl. [IpoGnema kynpTyporeHesa. MHoroo0Opasue MoAXo0J0B K IpoOieme
KyJbTypHOH AuHaMuKu. CucteMa Kiaccu(UKaluil KyJbTYPHBIX U3MEHEHUH B KYJIbTYpPOJIOTHU:
($a3oBbIi THN KYJIBTYPHON JIWHAMUKH, CMEHA CTujied, obOorameHue u auddepeHmmranms
KYJIBTYpbI, KYyJIbTYpPHBIA 3aCTOM, YNagoOK, KPU3MC, LUKIMYECKHE W3MEHEHUs, BO3POXKIEHUS,
Tpanc@opmanuu. VcrouHukun M (akTopbl KylIbTYpHOM JuHaMHKU. HeosBomonMOHMCTCKUN
noaxoa kK npooiaeme. KoHuenus JIMHHBIX SKOHOMHUYECKUX BOJIH.
OcobenHocTH KyJabTypHOil 1uHaMuku Poccun u Bypsatuun
OTnuuuTeNnbHbIE 4YepPThl PYCCKOM HCTOPHUM U KYyJbTYpbl. «30J0TOH, cepeOpsiHbI» Beka
B pycckoil kynbType. [IpotuBopeuns MoaepHuszMa. CMmbich U 3HaueHue Bennkoit OKTs0pbcKoit
conManucTuIecKoi pesotonuu. CoBeTckas cuctema Kak nuuiausanus. LlenHoctu conunanusma.
Conpeanusm. 3actoi. IloctmonmepH. XapakTtep mnepeMeH. MeKHaAIMOHAIBHBIE OTHOIIEHUS,
MEXHaAIlMOHAIbHOE  B3aumozencTBue. IlepcriektuBbl. IIpoGiiema TpPOHCXOXKAECHUS OypAT.
Crneuunduka koueBoil IMBUIN3ALNU. XO035ICTBO, OBIT, MUPOBO33pEHHUE OYPSAT 10 MPUCOEIUHEHUS
Kk Poccun. IlponukHoBenue Oynausma. [locnmenctBusi mpucoenunenuss k Poccun. PeBomrorus
U ee BIMSHUE Ha KyJIbTYpHYIO JKU3Hb peruoHa. [IoJM3THUYHOCTH, MOJMKOH(PECCHOHATBHOCTh
coBpeMeHHOM Bypsatuu. @opmMupoBaHrne MUPOBO33PEHHS TOCTUHIYCTPHAILHOTO OOIIECTBA.

4. Komnerenunu, (popMmupyembie B pe3yJibTaTe 0CBOCHUS AU CHUIIMHBI:
. CIIOCOOHOCTh paboTaTh B KOJUIEKTHBE, TOJIEPAHTHO BOCIPUHUMATh COLMAIbHbIE,

ITHUYECKHE, KOH(PECCHOHAIBbHBIE U KYIbTypHbIe pa3nuuus (OK-6).

5. llnanupyemblie pe3yJbTaThl 00yUeHUsI

B pe3ynbrare 0CBOCHUS AUCLUIUIMHBI CTYICHT J0JIZKEeH:
3Hamy:
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. OCHOBHBIE TMPHUHIIMIBI YEIOBEYECKOIO CYIIECTBOBAHMS: TOJEPAHTHOCTH, JHAJIOTa
U COTPYAHUYECTBA;

. POJIb KYJIBTYPBI KaK PEryJsiTopa COLMAIBHOTO B3aUMOJICHCTBUS U MTOBEICHNUS,

o OOBEKTHYI0O M TPEAMETHYIO OOJaCTH KYJIbTYpOJIOTHH, €€ MECTO B CHUCTEME HayK
0 YelloBeKe, KyJIbType U OOIIEeCTBE;

. OCHOBHBIE TEOPETUUECKUE KOHUEIIUN KYIbTYpPOJIOTUH;

. OCHOBHBI€ MTOHATHUSA KYJIbTYpPOJIOTUH;

. BOIIPOCHI MEXKYJIbTYPHOH KOMMYHUKALIMH, TUIIOJIOTUN U AUHAMUKH KYJIbTYPBbI;

. rJ100ampHbIe TPOOIEMBI COBPEMEHHOCTH C TOUKH 3PEHHUS KYJIbTYPOJIOTH;

ymemp:

° PYKOBOJICTBOBATbCSI B CBOCH JICSITCIIBHOCTH, IPU B3aMMOJICUCTBHHM C KOJIJIETaMH
COBPEMEHHBIMH MPUHIIMIIAMH TOJEPAHTHOCTHU, JUAJIOTa U COTPYIHUYECTBA;

° YUUTHIBATh Pa3IUYHbIE KOHTEKCTBHl (COLMANbHBIC, KYJIbTYpHbIE, HAIIMOHAJIBHEIC),
B KOTOPBIX MPOTEKAIOT MPOIIECChl 00yUYEeHHUsI, BOCIIUTAHUS, COLIUATTU3AIINH;

° BCTYMATh B JUAJIOT U COTPYIHUYECTBO;

é1a0ems:

° dbopMaMu CaMOBBIPAKCHHS U CIIOCO0AMU MPOSIBIICHUN YEIIOBEYCCKOW WHIMBHUIYAILHOCTH,
rapMOHHMH B MHOT0OOpa3uu, HAIPaBJICHHOCTH HA IOCTH)KCHUE MUPA U COTJIACHS,

° HABBIKAMHU HCIOJIb30BAHUS TOJYYCHHBIX 3HAHUI B OOIIEHWU C MPEACTABUTEISIMHU

PAa3IMYHBIX KYJIbTYP, YYUTLIBAA OCO6€HHOCTI/I KYJBTYPHOI'0, COHUAJIBHOI'O KOHTCKCTA
6. O01mast TPyA0eMKOCTb JUCHUIIIMHBI

1 3auernas enunuia (36 yacon).

7. ®opmMa KOHTPOJIA:

[TpomexyTouHas aTTectanus — 3a4er (4 cem.).

ITHKA

1. MecTo nucuunIMHbI (MOAYJIs1) B CTPYKTYype 00pa3oBaTe/ibHOMH MPOrpaMMbl

JuctumnnmHa «9THKa» BXOJUT B BapUATHBHYIO YacTh 010ka b1 «JluCUUIIuHBL (MOLYIH)»
Kak guciuIuinHa mo Beidopy b1.B.JIB.2.2.

2. llenb ocBOCHUSI AMCUMIIIMHBI:

. pPacKpbITHE  COAEpKAHHS OTUKU Kak  (Quiocockod  AUCHUIIMHBI,  BBISIBICHUE
U OIPEACIIEHUE COLMAIBHO-UCTOPUUECKOU IIPUPOABI U CYIIIHOCTH dTUYECKOr0 3HAHUS, €r0
JyXOBHO-IICHHOCTHOW 3HAYUMOCTH.

3. Kparkoe conep:kanue IHCHUNIHHBI

IIpeamer 3THKH. BO3HUKHOBEHHE MOPAIH

OtuMoniorust ¥ AePUHMIMHU 3TUKM M Mopanud. COOTHOUIEHHE MOopalld U Jpyrux Qopm

KYJIBTYPHOM pETryJsSIIMM CO3HAaHUS M IIOBEIEHUS YejIoBeKa. MHOroaclneKTHOCTh MOpal,

0COOEHHOCTH ee (pyHKIMOHUpoBaHus. EQMHCTBO MOpanu n MHOrooOpasue HpaBoB. MopaibHbIN

apropuTeT. HeHacuine Kak KaTeropuyeckuil MOpabHBIM HMIIEpAaTUB. 30J0TOE MPaBUIIO

HPaBCTBEHHOCTU. [lapasokc MOpanbHOM OLIEHKU U MOPAJIbHOTO TIOBEICHMS.

JTHYeCKHe BO33PeHHusi APEBHOCTH

Otnyeckue HOpMBbI MHAUKCKOro oOmiectBa. Koneco cancapsl, HupBaHa. byanusm. buorpadus

Bynasl. Yetsipe OmaropojHble UCTHHBL. Bocbmepuunblii myth crnaceHus. Kondyumanckue

Tpanuuun  Jlpesnero Kwutas: dyenoBekontoOue, puTyasl, CBIHOBHSAS IMOYTHTEIHHOCTb.

brnaropoanslii My Kak HpaBCTBEHHbIM Hjean. VMcmpaBieHue MMEH U MPUHIMI COLUATBHOTO

ycTpoiictBa oOmiectBa. Jlao L[3p1 M OCHOBHBIE TOJIOKEHUS Maocu3Ma. [IpwHIMT HemesHus.

Jlernsm M IIKOJa 3aKOHA: MOpaJbHBIE LIECHHOCTM M HPAaBCTBEHHbIE naeainbl. 10 OCHOBHBIX

HaMpaBJICHUNA Pa3BUTHSI ITHUYECKONW MBICIM AHTUYHOM KYJIbTYpbl. DBIEMOHHCTHYECKAs ITUKA

Jemokpura u Apucrorend. I'enonnsm kupeHankoB. KuHunsupyromumii acketusMm JluoreHa.

Bomtontapusm coductoB. Mopanmuzupyromuii uHTewekTyann3M Cokparta. Co3zepraTesbHo-

IyXOBHasl nearenbHocTh [lnmaToHa. Otmka OnMKypa, CTOMKOB, CKENTUKOB. HpaBcTBEHHO-

OYHCTHUTENIBHBIN ACKETU3M HEOIUIATOHUKOB.
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HpaBcTBeHHOE caMOCO3HAHUE JTUYHOCTH B CPeHHE BeKa
3anoBeau Mouces u Mucyca Xpucra B HaropHoii nponoseau.
Ituka HoBoro Bpemenn
[Tpennocbuiku BO3HMKHOBEHHUS KallUTalM3Ma M 3JIEMEHTHl KallUTAJIMCTUYECKOM MOpaiu
B Heapax (eomanpHoro obmiectBa. Bospoxknenue. Pedopmanus. JlubepanbHas wuaeonorus.
Mexanunusm u ctounu3M 17 Beka. IpaeMoHn3M u ceHcyaiusM 18 Beka. tuka Kanra u I'erens.
Opaemonn3M Deiiepbaxa.
CoBpemeHHBIE I THYECKHE TEOPHHU
YHuUBepcaau3M U NapTUKYISIPU3M B cOBpeMeHHOU 3Tuke. Teopus crnpaBeanuBoct Jx. Ponsa.
Otuka auckypca. Ilocne nobpoaerenu. Dtuka nonra u 3Ttuka nooOpojereneid. CoBpeMEHHBbIN
rymanu3M. KoHkperuzanuss oOIIeueIOBEYECKUA MPUHLUIIOB MOpAId  MPUMEHUTEIHHO
K YCJIOBUSIM JIeSTeNbHOCTH Bamiei npodeccuu. [IpodeccrnonanbHas HpaBCTBEHHOCTh M ATHKA.
[TpodeccuonanbHblif 10T, YECTh, TAKT, TYMaHU3M.
Joopo u 310. CTbIj, COBECTH, BUHA
OO61ue npeacTaBIeHUs O MOHATHSIX HPABCTBEHHOTO COo3HaHUS. Penurno3noe u 6e3penuruo3Hoe
npezacrasieHne o noope u 3ie. Mcroku 3ma. JloOpo m momb3a. Jlnamektuka no0pa W 3ia.
@DeHOMEH CThIIa, COBECTH, BUHBI. OOBIACHEHUS MX BO3HHUKHOBEHHMSI, CXOACTBA U OCOOCHHOCTH.
Kynbtypsl cTbia, coBecT U BUHBI. Jloar (JIMYHBIN) U CKIOHHOCTh. Busl gomira.
JLOCTOUHCTBO, JII000Bb, IPYK0A U HEHABUCTH
Mup nennocteit. DeHOMEH 1yXOBHOCTHU. JlOCTOMHCTBO, TOPAOCTD, TOPAbIHS. JIF0OOBb, yBaxeHUe
U HEHAaBUCTh, M HMX XapaKTePUCTHKU B MHUPOBBIX penurusx. JIro6oBp u apyxba. Obiee
U pa3U4HOe. DTanbl poXxAeHUS U popmupoBanus. [IparMmaTudeckuii 1 MeTadu3MUECKU CMBICTT
mo0BH. JIF000Bb Kak TBOpUECKas CHIA.
Jrousm, cB0o001a, YeCTHOCTH U CIIPABENJIMBOCTH
OrousMm W ajgbTPyH3M Kak dTHYeckue Kateropuu. Mcroku sroumsma. OCHOBAaHUS albTPyU3MA.
CBo0Oa W OTBETCTBEHHOCTh. YCJIOBHUSI CBOOOJHOTrO BhIOOpa. [Ipobiema aBTOHOMHHM MOpAIH.
[IpaBna xak BbIcmiasi 1EHHOCThb. JIokb W oOMaH. UeCTHOCTB: CIOBO, €10, CaMOCO3HAaHHUE.
[IpobGnema noBepust. CripaBeJIUBOCTb.
CuyacTbe M CMBIC KU3HH YeJI0BEKa
Tpu npencraieHus o cuactbe. TemMHOe U cBeTioe MupoBocnpuaTre. C4acTbe M CMBICI KU3HU
yenoBeka. Cuacthe U o0pojerens. CyacTee M 00IIas MepcrneKkTuBa >ku3HU. CyacTbe W TeMI
JKU3HU. Y TI0BOJILCTBUE U CHACTHE.
4. Komnerennuu, popmupyemsbie B pe3yJbTaTe 0CBOCHHUS M CUMIIIMHDI
. CMOCOOHOCTh K KOMMYHMKAllUM B YCTHOM M NHMCbMEHHOH (opMax Ha pPYCCKOM
U HMHOCTPAHHOM f3BbIKax JUIsl pEIIeHUs 3a7ad MEXKIMYHOCTHOIO M MEXKYJIbTYPHOTO
B3anmoeiictBus (OK-5);
o CMOCOOHOCTh paboTaTh B  KOJUJIEKTHBE, TOJEPAaHTHO BOCIPHUHUMATh COLMAJIbHBIE,
ATHUYECKHE, KOH(PECCHOHAIBHBIE U KYIbTypHbIC pasimnuus (OK-6).
S. Ilnanupyemble pe3yabTaThbl 00y4eHHs
B pe3ynbrare ocBO€HUS IUCHUIUIMHBI CTYACHT HOJI/KEH:

3Hamb:

° NEPUOAN3AIUI0  ATHYECKOH  MBICIH, OCHOBHBIE  (PHIOCO(PCKO-ITUYECKHE  IIKOIBI
Y HampaBlIeHUS, a TAKXKE MX TPECTaBUTEICH;

° OCHOBHBIE TEOPETUUECKHE U MTPUKIIAIHBIE MTPOOIEMBI COBPEMEHHOM dTUIECKON MBICTIH;

° KaTeropuallbHbII amnmapara ¥ METOJOJIOTHYECKHUE TPUHIUIBI OCBOCHUS MOpaId Kak
KYHBTypHO‘HCTOqueCKOFO SIBJICHUA,

. CYITHOCTh U 3aKOHOMEPHOCTH CTAaHOBJICHUS TTPO(HECCUOHATLHOM ITUKH;

ymembs:

° MPABUIILHO ONEPUPOBATH KATETOPUSIMHU ITHKH;

° OCYIIECTBIISITh aKCHOJIOTUYECKUI aHAITN3 COIIMAILHON IEHCTBUTEILHOCTH;

° MOHUMATh MIPUPOTY COBPEMEHHON HPABCTBEHHOM KYIbTYPHBI, TPOOIIEM €€ pa3BUTHS;

6/1a0emb:
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° ATUYECKON TEPMUHOJIOTUEN U MIOJIb30BATHCS €10;
° HaBBIKAMH BBITIOJTHEHUST YYEOHBIX W TBOPUYECKHX 3afaHUi (dcce, NOKIanbl, pedeparsi,
OT3bIBbI, COUMHEHUS, PELICH3UN ).
6. O0mas TPy10€eMKOCTh AU CHUIJINHBI:
1 3aueTHas equHuia (36 9acon).
7. @opMa KOHTPOJIAA:
[TpomexyTouHas aTTectanus — 3a4er (4 cem.).

ConnoJiorust

1. MecTo nucuMmiuHbl (MOaYJis1) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
Hucturnmuaa «Comuoiorus» BXOJIWT B BapHaTHUBHYIO 4acTh Oioka bl «JlucrurivHen
(MomymH )» Kak qucHuruiMHa o Beioopy b1.B.JIB.2.3.
2. lleid 0CBOEHHUS JUCHUILIHHDBI:
° W3yYeHUE  TEOPETUYECKMX  OCHOB W 3aKOHOMEpPHOCTEH  (YHKIIMOHUPOBAHUS
COIIMOJIOTMYECKON HayKW, €€ CHCHU(PUKHA, MPUHIUIIOB COOTHOIICHUS METOHO0JIOTHI
1 METOI0B COLIMOIOIHYECKOI0 O3HAHHS;

o HN3YUCHUC U aHalIu3 COBPEMCHHBIX COLUAJIBHBIX IIPOLECCOB, CONHAIIBHBIX OTHOIIICHU I
" COMaJIbHBIX ﬂBHeHI/IfI;
L4 03HAKOMJICHHE C METOIUKOM MMPOBCACHUA COUUOJIOTHICCKUX HCCIICOBaHMI

3. Kpartkoe cogep:xanue JUCUMILIMHBI
Commonorusi kak ocobas oOuiectBeHHast Hayka. Ompenenenus conuonorud. OCHOBHBIE
¢ynkuuu  conuoinoruu. HMcropus conuonorund. OOImECTBO Kak —COLMajbHAsg CUCTEMA.
COIII/IaJH)Hoe PasBUTHC KW COLUAJIBHBIC HW3MCHCHUA. COHHOJIOFI/IH JIUYHOCTH. COLII/IEL]II)HI)IG
rpynnsl 1 obuHocTH. ConManbHas cTpaTuuKays U coluanbHas MoOMIbHOCTh. ColnanbHble
HHCTUTYTbl U COLOUAJIBHBIC OpPraHu3alHnu. KYJ'II)Typa KaK COIHUAJIBbHOC SBJICHUC. COLII/IaJII)HI)If/'I
KOHTpOJb. JleBuanTHoe noBeaeHue. Conuoaoruieckoe Ucciae10BaHue.

4. Komnerenuuu, popMupyemMbie B pe3yJabTaTe 0CBOCHUS TUCHUTIMHBI:

o CHOCOOHOCTh paboTaTh B KOJUIEKTHBE, TOJIEPAHTHO BOCIPHHUMATh COIMAIBHEIE,
ITHHYECKHUE, KOH(PECCHOHAIIBHBIC U KyIbTypHbIe pasnuuus (OK-6);
o CIOCOOHOCTH K CaMOOpraHu3alui u camoodpaszosanuto (OK-7).

5. llnanupyemble pe3yJbTaThl 00yUeHUsI
B pe3ynbpTaTe 0CBOCHMS IUCUMIUIUHBI CTYJICHT HOJIKEH:

3Hamy:
o CTPYKTYPY COLIMOJOTHYECKOTO 3HAHUS, COOTHOIIIEHHUE COIIMOJIOTHH C IPYTUMU HayKaMH;
o MPEIbICTOPUI0 U COIMaTbHO-(puoco(CKre MPEANOChUIKH COLMOJIOTUA KaK HayKw,

OCHOBHBIC 3Tallbl €€ CTAHOBJICHHA W Pa3BUTHUSA, OCHOBHBLIC HaIlPpaBJICHUS COBpeMeHHOI\/JI
COLIPIOHOFI/I‘ICCKOP’I HAYKH,

o CUCTEMHBIH TOAXOA K aHalu3y OOIIecTBa, TEOPUU Pa3BUTHUS OOIIECTBA, COIUATBHBIX
W3MCHCHUI;

° COHOJIOTHYCCKUEC KOHICIIIWN JIMYHOCTHU, IMOHATHA COLMUAJIBHOI'O CTaryca n COIII/IEU'IBHOI\/'I
POJIU, OCHOBHBIE ITAIIbl M aT€HTHI COIUATH3AINH TUIHOCTH;

o POJIb COLMATBHBIX MHCTUTYTOB B )KM3HU 00IIEeCTBa, X QYHKIIUU U TUCHYHKIUY;

o MOHSTHUS COLMATBHOW CTPYKTYpBl W COIMAIBHON CcTpaTu(duKamuu OO0IIecTBa, BHIBI
COITMAITbHOM MOOHMITBHOCTH;

. OCOOEHHOCTH METOJ0B cbOopa wuHMOpPMAIMM W  TMPOIEAYPHl  COIHUOJIOTHYECKOTO
WCCIIC/IOBAHHS,

ymembp:

o AQHAIM3UPOBATh  COBPEMEHHBIE  COI[MAIIbHBIE  MPOOJEMBI,  BBIABIATH  MPUUMHBI
W MPOTHO3UPOBATh TCHACHIIMU UX PAa3BUTUA,

L COCTaBJIATH MPOrpaMMbl IMPOBEACHUSA MHUKPO- U MAaKpPOCOIMUOJIOTMYCCKHUX HCCHG}IOBaHHﬁ,

pa3pabaTbIBaTh HHCTPYMEHTApHil, 00padaThIBaTh SMIMPUUECKUE TaHHbIE;
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o paboTtaTh ¢ HMCTOYHMKAMH HWH(POPMALUMU:  COLMAIBHO-TIOJIUTUYECKOH, HAy4YHOU
U IyONUIIMCTUYECKON JuTepaTypoil U Oubimorpadueli, mepuoauKol, CTaTUCTUYECKUMU
UCTOYHHUKAMU, MaTepUaaMy SMIUPUYECKUX HCCIEJOBAHUM;

61a0ems:

o CHOCOOHOCTBIO TPUMEHATh TEOPETHUECKUE TIOJIOKEHHs JUId aHajh3a COBPEMEHHBIX
COLMAJIBHBIX MPOOJIEM, BBIABIISTH IPUUMHBI U IPOTHO3UPOBATH TEHICHIIMU X PAa3BUTHUS.

6. O01mast TPy10eMKOCTh JUCIHUIJINHBI:

1 3auerHas enunamia (36 yacon).

7. ®opMa KOHTPOJIA:

ITpomerxyTouHas arrectanus — 3a4er (4 cem.).

IHoauTosorus

1. MecTo nucHUIUIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHO MPOrpamMMbl
Jucunmmna «[lonuTonorusy BXOOUT B BapHaTUBHYIO 4YacTh Onoka bl «/lucuurimnen
(Momynn)» Kak nucuuIuiMHa 1o Beioopy b1.B.JIB.2.4.
2. llenn ocBOeHMS IMCHUIIIMHBI:
¢ (opMHUpOBaHHE y CTYACHTOB CHCTEMHBIX 3HAHUN O TMOJUTHUYECKON cepe 0OIIecCTBEeHHOM
AKHU3HH, YTO JOJDKHO 00ECHEeUUTh YMEHHE CAMOCTOSTENIbHO aHAJIM3UPOBATh MMOJIUTHUECKUE
SBJICHHUSI M TIPOLECCHI, JIENIaTh OCO3HAHHBIA MOJUTHYECKUH BBHIOOP, 3aHUMATh AKTHBHYIO
KU3HEHHYIO IMO3UIIMI0, a TakXke IIOMOYb OynaylleMy CHELHAIUCTy B BBIPaOOTKE
COOCTBEHHOTO0 MHUPOBO33peHHA. JlaTh CTyJeHTaM LENOCTHOE MPEICTaBICHUE O TpPEaAMETE,
OCHOBHBIX KaTeropHsx, CyIIHOCTHBIX XapaKTEPUCTUKAX IOJUTOJIOTUH.
3. KpaTkoe coaep:kanue JTUCHUIITHHBI
IHoauToI0rNs KAK HAyKa
CyIHOCTh MOJUTOJOTHM, €€ NPEeIMET, CTPyKTypa. Meroasl M (QYHKIHMHM IOJUTOJIOTHU.
[Tonuronorus kak yyeOHas nucuuminHa. Mcropus NoauTHYECKUX YYeHUH.
IHosnTH4eckas cucremMa o0mecTBa
["ocynapcTBo, 00111€CTBO, OTKPBITOE OOIIECTBO, 3aKPBITOE OOIIECTBO, MOIUTUYECKAs MMAPTUS KaK
4acTh MOJUTHYECKON CHUCTEMBI, MOJUTUYECKUIT UHCTUTYT, OCHOBHBIE 3JIEMEHTHI MOJIUTUYECKON
CHUCTEMBI, KiacCU(UKalUs TOJIUTHYECKUX CHCTEM, HOJUTUYECKHE CBSI3U, MOJIMTUYECKHE
OTHOLIEHHUSI, TOJUTHYECKHE MTPOLIECCHI, MOJUTUUYECKHE OpraHU3alluH, TOTUTUYECKUE IBHKEHUS.
I'paxnanckoe 001ecTBO M IPaBOBOE IOCYAaPCTBO
['paxxnanckoe oOIIECTBO, CTPYKTYpHbIE D3JE€MEHThl U (YHKUHMM Tpa)kAaHCKOro OOIEecTBa,
aubepannsm, MpaBoBOE TOCYAAPCTBO, GYHKIIMU U COLMAIbHBIE OCHOBBI IPABOBOTO TOCYAAPCTBA,
MOJIMC, TIPOU3BOJICTBEHHAs cdepa, monmutrueckas chepa, conuanpHas cdepa, 1yxoBHas cdepa,
npaBa 4YeJOBEKa, MpaBa IpaKJAaHWHA, MOJUTHYECKass cBOOOja, JMYHas cBOOOJA, KOHCEHCYC,
OOIIECTBEHHO- MOJIUTHYECKAsk CUCTEMA, SKOHOMUYECKask MOJIEPHU3ALUS, TTIOPAIU3M.
IHonuTHYeckre NAPTUHU U MAPTHIHBIE CHCTEMbI
[TonmuTuyeckass mapTusi; CTaAUM PA3BUTHS IOJUTUYECKUX NAPTUN; TE€HE3UC TMOIUTHYECKUX
naptuil; QyHKIMM NOJMTUYECKUX MapTUi; KiIacCU(pHUKAIMA NapTHil: KaJpoBble U MacCOBBIE,
JerajibHble W HeJETalbHble, MPaBALIME U OINMO3UIMOHHBIE, JUOEpalbHbIe, KOHCEPBATHUBHBIE,
KOMMYHHCTUYECKHE, COIMAJI-IIEMOKpaTHUECKUe, (aIIUCTCKUe; OJHONApTHiiHAasg cucTema,
OumapTu3M; MyJIbTUIIAPTUIHAS CUCTEMa, MapTHIHAs KOAJIWLHUS, MOJUTHYECKUM IUIIOpaiu3M;
couuanpHas 06a3a napTuil; mapTuitHasi KOHKYpPEHIIHSL.
IHonuTH4yeckas BJIACTH
[Tonstue «monuTnyeckass BiacTb». CyIIHOCT M YEpPThl MOJUTHUECKON BiacTH. OCHOBaHUSA
nonuTu4eckon Biactu. [loHsTre neruTuMHOCTH Biactu. YueHue M. BeOepa o neruTumMHOCTH
BJacTU. THUMOJOrHUs JIETUTUMHOW BiacTH. Ponb JIErMTHUMHOW BIAacTH B Pa3BUTUM OOILECTBA.
Oco0OeHHOCTH JeTUTUMAIINH BJIaCTU B cOBpeMeHHOU Poccuu.
Honuruyeckoe auaepcrso. Iomrnyeckas 3jura
[Tpupona u CyIHOCTD JIUJIEPCTBA KaK COLMAIBLHOTO sBJIEHUS. [IOHATHS «OIUTHYECKUN JTUIep»
U IOJINTUYECKOE JIUAEPCTBO». PaKTOPBI, ONPEAEIAIOUINE XapaKTeP MOJIUTUYECKOTO JINJAEPCTBA.
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JlnyHOCTHBIE ~ 4YepThl  JUAEPOB:  NPUPOAHBIE  KAYeCTBA, HPABCTBEHHBIC  KAdeCTBa,
npodeccuoHaNbHbBIC KauecTRa.
HoauTH4yeckue pexUMbI
[TonsiTe «OIUTHYECKUM pexum». OCHOBHBIE YEpThl IMOJIMTUYECKOTOo pexkuma. Kpurepuu
KJIaCCU(UKALUUU TOTUTHYECKUX PEKUMOB. TOTaTUTAPHBIM MOJUTUYECKUN PEXHUM: CYIIHOCTb
U OCHOBHBIE YEPThl TOTAIUTAPHOI'O PEKUMA. ABTOPUTAPHBIA NOJUTHUUECKUN PEKUM: MOHATHE
U OCHOBHbIE 4YepTbl. OCHOBHBIE IyTH I€pexojJa OT TOTAJIWTApU3Ma M aBTOpPUTapU3Ma
K J€EMOKPAaTHYECKOMY PEXKHUMY, MOJUTUYECCKUN TUTIOpaIn3M. J[eMOKpaTUUECKUN TOJIMTUYECKHUI
PEKHUM: CYIIHOCTb, OCHOBHBIE YEpPTbl U €ro OCOOEHHOCTHM B OTHEJIbHBIX CTpaHax.
Knaccugukarus 1eMOKpaTHUECKUX PEKUMOB B COBPEMEHHBIX YCIIOBHSX.
N30upartesbHbIE CHCTEMbI
OnekropanbHble (M30MpaTenbHble) cUcTeMbl. OCHOBHBIE THIBI (MOJENH) W30MpaTEeIbHBIX
cucteM. CoBpeMeHHbIEe M30MpaTeabHbIe CHUCTEMbl U MX OCOOEHHOCTH B Pa3jIMYHBIX CTpaHax.
3akoHOJATENBCTBO 00 u30MpaTenbHOW cucreMe. MakopuTapHas W30MpaTeNnbHas CUCTEMa,
e¢ pasHoBuaHocTd U Moaudukauuu. IlpomopruonanpHas u30OuparenbHas —cucTeMa
u e cneuupuka B pazAMUHBIX cTpaHax. CwMmemaHHble W30HpaTeIbHBIE CHCTEMBI.
MHoroctyneHuyaTbie BEIOOPHI.

4. Komnerennuu, gopmupyemblie B pe3yJibTaTe 0CBOCHUS AN CUMIIIMHBI:
. CIOCOOHOCTh paboTaTh B KOJUIEKTHBE, TOJIEPAHTHO BOCIPUHUMATh COLMAJIbHBIE,

STHUYECKHUE, KOH(ECCHOHANbHBIC U KyabTypHbIe pasimundus (OK-6).

5. llnanupyemble pe3ybTaThbl 00yUeHUsI

B pe3ynbpTaTe 0CBOCHMS TUCUMIUIUHBI CTYJEHT AOJIKEH:
3Hamb:

° MOJUTUYECKUE KOHIIENIUH MOJUTHYECKAX MBICIUTENIEH MPOIUIOr0 U COBPEMEHHOCTH;
° 0COOEHHOCTH POCCUHCKON MOJTMTHYESCKON MBICIIH;

° OCHOBHBI€ KATETOPUH MOJIUTOJOTHH;

° CTPYKTYpPY MOJUTUYECKON CUCTEMBI OOIIECTBA,

° TUIIOJIOTUIO OCHOBHBIX IOJIUTUYECKUX UHCTUTYTOB;

ymembw:

. CHUCTEMaTHU3UPOBATh M 0000IIATH TTOJIYICHHYIO0 HH(POPMAIIHIO;

° HCITIOJIH30BaTh MH(DPOPMAIIMOHHBIE TEXHOJIOTHH JIJIsl PEIICHUS TIOTUTUYECKUX 3a]1a4;
e1a0ems:

. CIIEMAJIbHOM MOJUTOJIOTMYECKON TEPMHUHOJIOTHEH;

° HaBBIKAMH aHAJIN3a MOJUTHYECKUX MPOLECCOB.

6. O01mast TpPy10eMKOCTh JUCIHUIJIMHBI:

1 3auetHas equnmia (36 gacos).

7. ®opMa KOHTPOJIA:

[TpomexyTouHas aTTectanus — 3a4er (4 cem.).

HOJII/IMeprIe KOMITIO3UTHI

1. MecTro aucuMiiuHbI (MOAYJIsl) B CTPYKTYpe 00pa3oBaTeIbHOM IPOrpaMMbl
Hucuumnuna «[lonmuMepHble KOMIO3UTBD) BXOJIUT B BapHAaTUBHYIO 4acTh Oioka bl
«luctmmmabl (MOTyNN)» Kak nucuuriuivHaa 1o Beioopy b1.B.JIB.3.1.
2. llenb ocBOCHUSI AMCUMIIIMHBI:
. (dbopMHpOBaHKE Yy CTYACHTOB COBPEMEHHBIX MPEICTABICHUNA O MOJUMEPHBIX KOMITO3UTHBIX
MaTepuaiax, TEXHOJIOTHUAX UX MOJy4yeHUs, CBOMCTBAX, 00JACTsIX MPUMEHEHHUS.
3. Kparkoe coaep:kanue JTHCHUTIAHBI
Beenenue
Cucrematuka MaTepHallOB: KOHCTPYKIMOHHBIC, (YHKIMOHAJIbHBIE U Jp., MX OCHOBHBIE
CBOICTBa, (HaKTOpHI OIpeneNsaioue CTPYKTypy M obnactu mnpumeHeHus. CoBpeMeHHbIE
npoOJaeMbl MOMYyYeHHs M HUCCIEAOBAaHMS MNEPCHEKTHUBHBIX MOJIMMEPHBIX MAaTEpUaloB MU HX
pelleHre Ha YpOBHE yUEHUS O COCTAaBeE.

96



MeToabl Hccae10BAHUSA OJMMEPHBIX KOMIIO3UTOB
Crenuduka COBPEMEHHBIX WHCTPYMEHTAJIbHBIX METOJOB HCCIICAOBAHUS IEPCIEKTUBHBIX
IIOJIMMEPHBIX MaTepuaoB. Paspymaromuye u Hepa3pylarmue METOAbl aHaJIN3a IEPCICKTUBHBIX
MOJMMEPHBIX MaTepPHAIOB, CIOCOOBI UX peaT3aliy Ha MPAKTHKE.
ITosryyeHne moTMMepHBbIX KOMIIO3UTOB
Heopzanuueckue komnozumaoi
Mertanisl 1 MaTepualbl Ha UX OCHOBE: BOJIOKHA, METAJIOILIACTBI, MeTajutonoiaumepsl. HoBbie
noJuMepHbIe (JOPMBI YIiieposia U MaTepuanbl Ha ux ocHoBe. CoelMHEHMs BHEIPEHUS B TpaduT,
YIJIEpOAHBIE BOJOKHA, CHHTCTHYECKHE alMa3bl M IUIGHKM Ha HMX OcHoBe. DysuiepeHsl U
SHJI03/pabHbIE COeMHEHHS Ha UX ocHOBe. Dymieputsl U cBepXTBepabie (GopMbI yriepona.
[TommmepHast KepaMuKa 1 KOMIIO3UTHI. J[M3aiiH HEOPraHMYECKHUX IOJTMMEPHBIX MAaTEPHAJIOB.
Opzanuueckue Komno3umsot
Oprannyeckue TMOIUMEPHl M IEPCIEKTHBHBIE MaTepUaibl Ha KX OCHOBE: IOJIMMEPHbIE
NOJYIPOBOJHUKH, TPOBOAHUKH ¥ (OTONMPOBOAHUKU. [lepcrieKTUBHBIE — MOJMMEpHBIC
KOMIIO3UIIMOHHBIE MaTepuajbl: CTEKIO- M OpraHomiacTuku. IIpoGiaemMbl 6MOCOBMECTUMOCTH U
NEPCIEKTUBBI PA3BUTHUS MOJIMMEPHOTO MAaTEPUAIIOBEACHHUS.
4. Komnerennuu, popmupyemsblie B pe3yJbTaTe 0CBOCHHUS M CUMIIIMHDI:
o CIOCOOHOCTh UCIIOJIb30BATh IIOJIyYEHHBbIE ~ 3HAaHUS  TEOPETHUYECKUX OCHOB
(GyHIaMEHTABHBIX Pa3/IeJIOB XUMHHU TIPU pelIeHnH npodeccuoHanbHbix 3aaa4d (OITK-1).
5. Ilnanupyemble pe3yJbTaTbl 00yUeHUs!
B pe3ynbrare ocBOE€HUS IUCHUIUIMHBI CTYACHT HOJI/KEeH:
3Hamy:
o COBPEMEHHBIE HANpaBJICHUS PAa3BUTUA XMUMHUU B 00JacTH BBICOKOMOJIEKYJISPHBIX
COCJIMHEHM;
o CYILIECTBO IPOLIECCOB, ONPEACISIOMUX XUMHUECKoe, (U3MUECKOe U MEXaHHYeCKOe
MOBE/ICHNE TIOJIMMEPHBIX MaTEPUAIOB;
o MPUHLMIIBI U 00JacTU HCIIOJIb30BAHUS OOBEKTOB BBICOKOMOJIEKYJSIPHOIO XapakTepa, ¢
YY€TOM HUX COCTaBa, CTPOCHHUSI U IIOBENICHUS;

ymembu:
L] KOMIIJICKCHO NPUMCHATH ITIOJIOKCHUSL U TIOHATHUA XUMHUHU BBICOKOMOIJICKYJIAPHBIX
COE€IUHEHUI;

° YCTAaHABJIMBATL COOTBCTCTBHUC MCKIAY 00BEKTOM XHUMHH MNOJIMMEPOB METOHAaMH €TO
MOJIYYCHHA U MPUMCHCHU A,

énaoemsp:
. HaBbIKAMHU aHAJIM3a TMPOIECCOB, MPOTEKAIONIUX B OPraHUYECKUX M HEOPraHMYEeCKHX
MaTepuanax;

o paboTaTh CO CIIPABOYHOM JIUTEPATYPOH 10 TOJMMEPHBIM MaTepUaliaM.

6. O01mast TpPy10eMKOCTh JUCIHUIJIMHBI:

2 3a4yeTHbIC eqUHUIIBI (72 yaca).

7. ®opMa KOHTPOJIA:

[TpomexyTounas aTrectanus — 3a4et (7 cem.).

q)yHIlaMeHTaJIbHLIe NNOHATHUA XMMHUHU

1. MecTo tucuMnJIMHBI (MOAYJIsI) B CTPYKTYype 00pa30BaTe/ibHOH NPOrpaMMbl
Huctumnnuna «OyHIaMeHTATbHBIC TTOHATHS XUMHM BXOJIUT B BAPUATHBHYIO YacTh OJIOKA
b1 «lucuumnuael (MOIyNN)» Kak AUCHUIUIHHA 10 BeIOOpY b1.B.JIB.3.2.
2. Heab 0CBOEHMS AMCIMIIJIMHBI:
° yrayoJieHne 3HaHUW B 00JIACTH OCHOBHBIX TEOPUM, MOJCIICH, MPUHIIUIIOB M KOHIICTIIIUNA
COBPEMEHHON XMMUH.
3. Kparkoe coaep:kanue JHCHUIITHHBI
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XruMuYecKasi CBsi3b. THIBI  XMMHYECKHX CBS3€H, BAJICHTHOCTb, CTENEHb OKHUCIICHHUS,
KOOPJMHALIMOHHBIE YHWCa, MEXKMOJEKyJsipHble B3aumonencteus. Merogq MO-JIKAO pans
MHOI'0aTOMHBIX MOJIeKyJl. I'eomerpus monekyn. Jlokanuzanus, AeaoKaau3anus, Tuopuau3amnms.
['MnepBaIeHTHOCTD, 3JEKTPOHOAC(HUITUTHBIE MOJIEKYJIBI.
Kucnorno-ocHoBusle paBHoBecusa. Kucimornocts 1o  bpencreny. KuciaotHo-ocHOBHOE
paBHOBecue B Boje. Huemupyronmii 3¢dext pactBoputens. 3aKOHOMEPHOCTH B W3MEHEHHU
kuciaoTHocT 1o bpencreny. Kucnornocts no Jlstoucy. IlpuMepbl KHUCIOT M OCHOBaHHM
JIptonca. Kucnotsl snmemeHTOB rpynm Oopa u yriepoja. KHCIOTBI 3eMEHTOB TpyIm a3oTra
U Kuciaopoja. Mornekynbl TrajgoreHoB kak kucinotel Jlptouca. Krnaccugukanus kuciaor
u ocHoBaHUM JIptonca. OcHOBHbBIE TUIIBI peakuuid. KecTkre ¥ MATKUE KHUCIOThl M1 OCHOBaHUS.
TepMonuHaMuyecKue IapamMeTpbl KHCIOTHOCTH. PacTBOpUTENN Kak KHCJIOTBI M OCHOBaHUS.
CunpHble KUCIIOTHI, CYNIEPKUCIOTHI. DYHKIUSA KUCIOTHOCTU
HexoBaneHTHbIE B3aUMOIEHCTBUA. BBEICHNE B CYTIPaMOJIEKYIISIPHYIO XUMHUIO.
4. Komnerennuu, popmupyemsblie B pe3yJibTaTe 0CBOCHUS M CUMIIIMHBI:
o CIIOCOOHOCTh HCII0JIb30BATh [IOJIyUEHHbIE ~ 3HAHMUS  TEOPETUYECKHMX  OCHOB
(GyHIaMEHTATBHBIX Pa3/IeJIOB XUMHHU TIPU PELICHUH MpodeccuoHanbbIx 3ana4d (OITK-1);
5. Ilnanupyemble pe3yJbTaTbl 00yUeHUs!
B pe3ynbrare ocBOE€HUS IUCHUIUIMHBI CTYACHT HOJIKEeH:

3HAMb:

. (byHIaMEHTaJIbHBIC TIOHATHS B XUMHUU — TUIIBI XUMHUYECKUX CBS3€H, BAJIGHTHOCTD, CTEIICHb
OKHCIIEHUS, KOOPJAMHALIMOHHBIE qucia, MEKMOJIEKYJIIPHBIE (HeBaJIEHTHBIE)
B3aUMOJICUCTBUS;

o KHCJIOTBI U OCHOBAHHUA B HeOpFaHquCKOﬁ, KOOpI[HHaHHOHHOﬁ u OpraHquCKOﬁ XHUMMHU,
CYICPKUCIOTBI, BOAHBIC WM HCBOAHLIC PACTBOPBI W PACTBOPUTCIIU, CBCPXKPHUTHYCCKHUC

Cpelibl;

o OCHOBHBIE MTOHATHS CYIPaMOJICKYISIPHON XUMUU;

ymembw:

o WCIIONb30BaTh 3HAHUS, HAKOIUICHHBIE TPH W3YYCHUH JUCHUIUIUHBI, TPH PEIICHUH

KOHKPETHBIX 3a]1a4, CBSI3aHHBIX C MPO(ECCHOHANBHON JesITeIbHOCTHIO;
enademp:
®  TEOPETHYECKHMH MPECTABICHUSIMHU (QyHIAMEHTAIBHBIX Pa3/IeIOB XUMHH.
6. O01mast TpPy10eMKOCTh JUCHUIJIMHBI:
2 3a4yeTHbIC eqUHUIIBI (72 yaca).
7. ®opMa KOHTPOJIA:
[TpomexyTouHas aTrectanus — 3a4et (7 cem.).

XuMHS OKPYKAKOLIEH CPeAbl H XMMHUKO-IKOJIOIHYeCKUI MOHUTOPUHT

1. MecTo 1McuMnJIMHbI (MOAYJIf1) B CTPYKTYpe 00pa3oBaTe/ibHOM POrpaMMbl
JuciymmHa «XHUMHS OKPYKAIOLIEH Cpeibl U XUMHKO-3KOJOTMYECKHMM MOHUTOPUHI)

BXOJIMT B BapUaTHUBHYIO YacTh Oyioka b1 «/lucuummimnnael (MOIYIH)» Kak IUCIMIUIAHA 110 BBIOOPY

b1.B./IB.4.1.

2. Ie14 0OCBOEHHUSA JUCUUILIMHBI:

o O3HAaKOMJIEHHE CTYJIEHTOB C KOHIENTYyalbHBIMU OCHOBAMHM XHMHH OKpY)KAIOIIEH Cpebl
KaK COBPEMEHHOM KOMIUIEKCHOM HayKH, H3Yy4Yarolled XUMHUYECKHE IIPOLECCHI,
MPOTEKAIOIIME B pa3InYHbIX reocepax 3emiu;

o ¢bopMUpOBaHHME TPEACTABICHUN O B3aUMOCBSI3aHHOCTU MPHUPOJAHBIX  (DU3HUECKHUX,
XUMHUYECKHX U OMOJIOTHUECKUX MPOLIECCOB B PA3IMYHBIX 3€MHBIX 000JIOUKAX M XapaKTepe
BJIIMSTHUS HA HUX YEJIOBEYECKOM e TEIbHOCTH.

3. Kparkoe coaep:kanue THCHUIIAHBI

BBenenue. ®u3uKko-xuMnuyecKas 3BoJonus reocgep 3emiau

[Ipeamer xumum okpykatomei cpensl. CBs3p ¢ Apyrumu  aucuuruiiHamu. OcobeHHoCTH

XUMHYECKMX MpEeBpalleHU B NPUPOJHBIX CHCTEMax. | eoXuMHUyecKass HCTOpPHUS IUIAHETHI.
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I'eocheppr u 3eMHbIe 00070uku. OCHOBHBIE WCTOYHMKHA SHEPTUM Ha 3eMJjie: SHJIOTCHHbBIC
Y SK30T€HHBIE MPOLIECChl. PacpoCTpaHEHHOCTh XUMUYECKUX 3JIEMEHTOB B OKPY’KAIOLIEH cpefe.
buoxumuueckas sBomronuss atMocepbl U ruapocdeprl. Ponb  KUBBIX  OpraHM3MOB
B (hopmMupoBaHUU OHOChHEpHI.

Du3uKo-XUMHYeCKNe mpoueccbl B armocdepe

Crpoennie u cocraB armocepsl. Temmeparypubiii mpodwmnb armochepsl. YCTOHYUBOCTH
atMoc(eppl. DOTOXMMHYECKHE TMPOLECCHl B  BEPXHHMX CJIOAX 3E€MHOH  aTMmocepsl.
doroxumuueckue mporecchl B crparocdepe. O3on . HyneBoit mukin. O30HOBBIA €O, €ro
byuknun B Ouochepe. BrusHue oKcHIOB a30Ta M TaJOrE€HCOJEPKAlIMX OPraHUYECKUX
COCMHEHUN Ha HYJIEBOM NHMKJI o030HA. DUIMKO-XUMHUYECKHE IpolLecchl B Tpomocdepe.
CBoOonHbie panukansl B Tpomochepe. DPOTOXMMHUYECKOE OKHUCIEHHE MeTaHa. Peakuuu
rOMOJIOrOB MeTaHa. AJsikeHbl. Peakiuu o3oHupoBaHMs. beH3051 M ero romosioru. AjbAeruibl
u ketoHbl. [IpeBpamieHuss ¢ ydacTueM OKcHIOB aszora. Ammuak. OKcuabl —a3orta.
doroxuMHUYeCKU cMOT. ATMOChEpHBI LUKI coeauHeHud as3otra. CoOeqUHEHHS CEepbl
B atMocdepe. CepoBomopoa. Juokcua cepol. OkuciaeHue coequHeHui cepol. [lapHUKOBBIE rasbl
B atMocdepe. Boma B atmocdepe.

XumMuveckue nmpoueccsl B rugpocgdepe

I'upponornueckuii 1ukia. OCHOBHBbIE BHJBI MPHUPOAHBIX BOJ M OCOOCHHOCTH HX COCTaBa.
AHOMaJIbHBIE CBOMCTBA BOJABI M UX poJib B mpupoae. OCOOEHHOCTH BOJbI KaK PaCTBOPUTEIS.
KapOonarHasi cucremMa M KOHIEHTpalMs HOHOB BOJOpOJa B Boje. YrojbHas kuciora u pH
pactBopa. PactBopumocTs kapboHaTHbIX mopoj. Kambuut. Jlonmomut. BricokomarHesnaabHbIN
KaJIBLWUT. BiusHue npuMmecedl Ha pacTBOPUMOCTb KajpuuTa. PaBHOBeCHas pacTBOPUMOCTH
CHJIMKATHBIX MOpoJ. PacTBopumMocTh rub0CHTa U alFOMOCHIMKATOB. /larpaMmbl yCTOHYHBOCTH.
OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE IIPOLIECCHI B ruzpocdepe. OxucauTeNbHO-
BOCCTAaHOBUTEJIbHBIE MOTEHIMAIBI MPUPOAHBIX BojoeMoB. Juarpammel pE —pH nns cuctemsl
Fe—-O—H,O-S-CO,. OxucneHne-BOCCTAaHOBICHUE B MNPUPOAHBIX yCIOBHIX. DOTOCHHTE3.
[Tpouecchl OpIXaHUS M Pa3OKEHUA. TemmepaTypHbIM NPOQHIIb MPECHOBOAHBIX BOJOEMOB.
Penokc-0ydepHocTb. OnurorpodHsie " BTPOQHBIC BOJIOEMBI. [Tporeccrr
KOMILJIEKCO0Opa30BaHus B ruapocdepe. IIpuponusie " CUHTETUYECKHUE
KOMIUIeKcooOpa3zoBaTenu. [IoBepXHOCTHO-aKTUBHBIE BelllecTBa B BojoemMax. OkeaH. DcTyapuu.
TemnepaTypHblii Tpouiab, COCTaB W CBOWCTBAa oOKeaHWueckux BOJ. [Ipoiecchl ymanmeHus
OCHOBHBIX  PAacTBOpPEHHbIX BemecTB. (OCOOEHHOCTH  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
IIPOLIECCOB B OKEAHE.

XuMHYecKHe NMpouecchl B IOYBEHHOM cJjl0e

Crpoenne nutocdepbl. CTpykrypa 3emHOl Kopbl. [louBa. OOpa3zoBaHHME MOYBEHHOIO CIOS.
OnemeHTHBIH M (a30BbI coctaB mouB. I'ymyc. CocTtaB M CBONCTBAa T'yMYCOBBIX BEILECTB.
Bnaroemkocts ©  BoJONpoHMIIAEMOCTb  IouB. IlouBeHHble  pacTBOpbl.  [louBEeHHBIN
norioujaromuii - kommiaeke.  KaTtmoHHooOMeHHass cnocoOHocTh  mouB.  CeneKkTHBHOCTh
KaTHOHHOTO oOMeHa. Kucnbie mouBbl. Buapl mouBeHHOU KUCIOTHOCTU. DOpPMBI CcOoeMHEHUN
amroMuHusi B mouBax. CoeaWHEHUS] KPEMHHUS W aJlOMOCUIMKAThl. A30T, dochop u cepa
B IIOYBEHHBIX Ipoleccax. MapraHen M jkeiae30 B ModBax. MHKPO3JIEMEHTBI M XUMHYECKOE
3arpsi3HEHHE MOYB.

Murpanus 1 Tpancdopmanusi npumeceii B 0uocdepe

Bunet murpanuu. Bosnyminas, BoaHas, OWoOreHHass M TexHoreHHas wmwurpanus. daxrtopsl
murpanuu. Knaccudukamnus MUTpupyrommx sneMeHToB. ['eoxumudeckue Oapbepbl. Dusmko-
XUMHUYECKHE, MEeXaHHYeckue, OHOreoOXMMHYECKHEe M TEeXHOreHHble Oapbepbl. Murpanus
U aKKyMYJSIUS  COCNMHEHUH KpEeMHHUs, amtoMuHUA. Qocdopa, THKETBIX  METaIoB
U paauoaKTUBHBIX dJeMEHTOB B Omocdepe. Ilpomeccsl camoouutieHus: BomoeMoB. ['maponus
cojieil TsKeNbIX MeTauioB. OKHCIEHHE OpPraHUYecKUX BEIIECTB B a’POOHBIX YCIOBHUSX.
Tpanchopmanmsi HedhTH W TECTUIUIOB B OKpyXKawiied cpenae. KucimoTHbie T0XKIU.
KucnorooOpasyromiue BeriecTBa B atMocdepe. 3aKucieHre 0cagkoB. TpaHCrpaHUYHBIN EPEeHOC
KHUCIIOTHBIX ocaikoB. /luHamuka usmeHenus pH n xumuueckoro cocrtaBa ocankos. IIponeccsl
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afcopOLMK OKCHUIOB Cephl M a30Ta MOACTWIAIOIIEH IMOBEPXHOCTHIO. 3aKHCIECHUE O3ep.

3akucienne nous. [1oABUKHOCT 2IEMEHTOB M KMCJIOTHOCTH I1OYB.

KoHTpPOJIb M 01IeHKa COCTOSTHUS OKPY KAKOIIEl cpeabl

CranmapTbl KauecTBa OKpyKaromei cpensl. HopmupoBanue arMocepHBIX 3arpsi3HEHHH,

3arpsi3HSIOIIMX BEUIECTB B BOJHBIX OOBEKTAaX, COACpMaHHUS BpPEIHBIX BEIIECTB B IIOYBE.

OKOJIOTUYECKUIT MOHUTOPUHT. AHAJIMTUYECKUE METObI KOHTPOJIS 32 COCTOSIHUEM OKPY’KaIOLIEH

cpenbl. [lpuopureTHble KOHTpPONMpPYEMBIE NApaMeTpbl OKpyxarouieil cpeasl. Konuenuus

U CTPYKTypa CHUCTEMbl MOHHTOPWHTA, MPUHLIUIBI e¢ (HYHKIHMOHUpPOBaHUA. Poiab MOHHMTOpHHTA

B aHAIM3E U MPEIyNPEKICHUU OMACHOTO Pa3BUTHS MOCIEACTBUN INIOOATBHBIX aHTPONOTEHHBIX

BO3JICHCTBUI
4. KomnereHunu, (popMmupyembie B pe3yJibTaTe 0CBOCHUS AU CHUIIMHBI:

. BJIAJICHUE HABBIKAMM XHMHUYECKOTO SKCIEPUMEHTa, OCHOBHBIMH CUHTETUYECKUMHU
U AHAIUTUYECKUMU METOAAMHU TIOJYYEHHS M HCCIEJOBAaHUSA XUMHUYECKHX BEIECTB
u peakiuii (OI1K-2);

o CIIOCOOHOCTH BBIMOJIHATH CTaHAaPTHBIE OTepaluy o npeaiaraeMbiM Metoaukam (ITK-1).
5. Ilimanupyemblie pe3yJbTaThl 00y4YeHUs
B pe3ynbrare ocBOE€HUS TUCHUIUIMHBI CTYACHT HOJIKEeH:

3HamMb:

. COBPEMEHHBIE TEOPETHUYECKHE TMPEACTABICHUS XHUMHH M CIOCOOBI HX NPUMEHEHUS
K OIMCAHMIO U aHAIN3Y XUMHUYECKUX MPOIIECCOB B PA3IIMYHBIX IPUPOJHBIX CPEAAX;

o CYIIHOCTh (DM3UKO-XUMHUYECKUX IPOIIECCOB, MPOUCXOIAIUX B arMmocdepe, ruapochepe
u atMocdepe;

. OCHOBHbBIE MCTOYHUKH aHTPOIOI€HHOTO XMMHUYECKOTO 3arpsA3HEHUs] OKpYKaroUleh cpenbl,
BUJbl M 3aKOHOMEPHOCTM MHIpallMd U TpaHCPOpMAIMHU 3arps3HSAIOLIMX BELIECTB
B [IPUPOJHBIX CpeAax;

. CYUIHOCTh 93KOJIOTHYECKMX TpoOJieM, CBS3aHHBIX C AaHTPOIOTICHHBIM BO3JIEHCTBUEM
Ha OKPY’KaIOIYI0 CpeAy U IIYyTU UX MPEOOICHHUS;

ymembp:

. pemiaTh 3a/lauyd, CBs3aHHbIE C (PU3MKO-XMMHUYECKMMHU IIpolieccaMM B atMmocgepe,
ruzpocdepe 1 MOYBEHHOM CIIOE;

o MIPOrHO3UPOBaTh BO3MOXKHBIE IYTHM MUTpAllUd U TpaHCHOpMAlUM  XUMHUYECKHUX
COCTMHEHUH B 00BEKTaX OKPYKAIOIICH Cpebl X BO3JICUCTBUE HA DKOCUCTEMBI;

enademp:

o METOJJaMH XUMHYECKOIO MOHUTOPUHIA M OLEHKH CTENEHU aHTPOIONEHHOTO M3MEHEHUS
00BEKTOB OKPYKAIOIIEH CPEIbI.
6. O01mast TpPy10eMKOCTh JUCIHUIJIMHBI:
2 3a4yeTHbIC eqUHUIIBI (72 yaca).
7. ®opMa KOHTPOJIA:
[TpomexyTouHas aTTectanus — 3a4er (8 cem.).

MeTtoabl MOJYYE€HUA MOHOKPUCTAJLJIOB

1. MecTro aucuMiiuHbl (MOAYJIs1) B CTPYKTYpe 00pa30BaTeIbHOM NPOrpaMMbl
JuciummHa «MeToapl MOITYy4eHHsT MOHOKPUCTAJIJIOBY» BXOAMT B BapUaTHUBHYIO 4acTb
omoka b1 «J/luctumummaer (MOaynn)» Kak AucOUIuMHA 1o BeIOOpy b1.B./1B.4.2.
2. llenb ocBOCHUSI AMCUMIIIMHBI:
. ¢dopmupoBaHre 0a30BbIX MPEJCTABICHUNA O HAYYHBIX MPUHIMIIAX U OCHOBHBIX METOJaX
HOJIy4EeHUsI MOHOKPUCTAIIIOB.
3. Kparkoe coaep:kanue THCHUIIAHBI
Du3NKO-XUMHYECKHE OCHOBBI BHIPAIIMBAHUSI MOHOKPHCTAJIIOB
Ilnaenenue u kpucmannuszayus. OchHo6Hble cmaduu Kpucmaniuzayuu, 20MO2eHHOe
u zemepozennoe 00pazoeanue 3apoovluierl
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Onpenenenne Temneparypsl IUIABIEHUS, YACJIBbHOW TEIUIOTHl IUIABJICHMS, KPUCTAJUIM3ALUU.
PaBHOBecHasi TemriepaTypa KpUCTAIUIM3AIUH, MIEPEOXIIAKICHUE U METAaCTa0MIbHOE COCTOSHUE.
[lepecoiiennas (asza, nepeoxiakaéHHas KHUIKOCTh, TEPMOJAUMHAMUYECKUI noTeHuuan ['udoca.
OcHOBHBIE CTaAUM KPUCTAJUIM3ALUH, TOMOTEHHOE M T'€TEPOr€HHOE 00pa30BaHUE 3apOJbIIIEH.
[Ipouecchl, CONMPOBOXKIAIOIINE POCT KPUCTAIOB. XMMUYECKHUE B3aUMOJICUCTBHUS B PacTBOPAX-
paciuiaBax. KucioTHo-0CHOBHAs XapaKTEepUCTHUKA PACIIIABOB OKCHUJIOB U COJICH.
Mexanuzmot pocma cpaneii Kpucmainog
3aBUCHUMOCTh CKOPOCTH IIpolLiecca KPUCTAUIM3ALUMU M MUKPOCTPYKTYPBI CIUTKAa OT 4HCIa
3apoAbIlIEd M HMX CKOPOCTH pocTa. ['MIpOIMHAMHYECKUE PEXUMBI NPH KPUCTAJUIU3ALHUU.
Kunernka, mopdonoruss W MeXaHW3M pocTa KpuctawioB. KuHeTHueckne OCOOSHHOCTH.
MaccoBas kpucraummzauus. Jlokanuzanus UEHTpOB KpucTamm3zanuu. (Cxema pacTyen
MOBEPXHOCTU KPUCTAILIA 10 MOJIEKYJIsIpHO-KHHeTn4Yeckoi Teopuun Koccensa-Crpanckoro.
Ilocmpoenue ouazpamm naaeKoCmMu OKCUOHBIX U COJIEBbIX CUCHEM KAK OCHO8A nodbopa
pacmeopumens
JuarpamMMbl IJIaBKOCTH OKCHAHBIX M COJIEBBIX CHUCTEM. THUIBI B3aUMOJEHCTBUS M THIIBI
nuarpamm. [loctpoenue quarpamm I1aBKOCTH.
OcHoOBHBIE MeTOABI BHIPAIIMBAHUS KPUCTAJJIOB
Knaccugukanus metonoB. Poct kpucramioB npu (a3oBoM mepexone KUAKOCTh-TBEPAOE TEIO
B OJHOKOMIOHEHTHOW cucteme. Crnenuduka pocTa KpuUCTAIOB Npu (a30BOM Iepexoje
B MHOTOKOMIIOHEHTHBIX crcTemMax. CriocoObl HanpaBIeHHON KPUCTAIA3AIIH.
Memoowt evipawjueanus u3z coOCmMeEEHHLIX PACHIABOE
OcHOBHBIE METO/BI BBIpAIMBAHUSA KPUCTALUIOB W3 paciuiaBoB: Kupomynoca, Yoxpambckoro,
Crok0Oaprepa, bpumxmvena, Bepneiins, 30HHON maBkd. OCHOBHBIE OCOOCHHOCTH 30HHOMN
aBku. Meton [1danHa 1s1 OYMCTKY KPUCTAUIOB TepMaHus. [ Opu30oHTaIbHAS U BEpTUKATIbHAS
30HHas nepekpucrauianua. Kosddunuent pacnpenenenus u npumecu. [lepepacnpenenenue
npUMecH B TIporecce pocTta Kpucramwia. [Ipodwis pacnpeneneHus HpuMecH B KpUCTaUIE.
O} PeKTUBHOCTH OUUCTKH.
Memoowt évipawjueanusn u3 pacmeopos
BeipanmuBanue U3  HU3KOTEMIIEPATYPHBIX  pacTBOpoOB. [ mapoanHamuyeckue  (HaKkToOpsl,
BIUSAIONINE HAa KUHETUKY KpUcCTaum3anuu. JIBa srama kpuctammuzanud. OCHOBHBIE THITBI
KPUBBIX PACTBOPUMOCTH B 3aBUCUMOCTHU OT TeMIiepaTypbl. CxeMa ruApoTepMaIbHOTO aBTOKJIaBa
C BHYTPEHHHUM PACTIPEICIICHUEM TEMIIEPATYPHI.
Kpucrannuzanus u3 pactBopoB B pacruiaBe. HaydHble OCHOBBI pacTBOpP-pacIyIaBHOIO METOJA.
OO6mme cBeneHust 0 pacTBopax. PacTBopbl kak (ha3pl MEPEeMEHHOTO cOcTaBa. TeopeTHdyecKue
MPEACTABICHUS O PAacTBOpPax M UX pa3BuTHE. Kpurepuu pacTBOp-paciiiaBHON KpHUCTAIIU3ALINH.
Kputepun Bbibopa pactBoputens. Hemoctatku pacTBop-paciiaBHOr0 METOAA.
['unporepmanbHbBIi CHUHTE3 W POCT KpucTaioB. OOmas XapaKTepUCTHKA, MPEUMYIIECTBa
Y HEJIOCTATKH.
Memooul evipawjueanus u3 2a3o60i azvl
XUMHYECKHE peakIMu B Ta30BOM (a3e mpu TpaHCIOPTE BELIECTBA K 30HE pOCTa, €ro
Pa3NoKEHUH WIIM CUHTE3€ Ha 3aTpaBKe.
3akirouenue
Pabots! corpynnukoB BI'Y u BUIT CO PAH no BIpaniiBaHiio MOHOKPHCTAIJIOB.
4. Komnerenunu, (popMmupyembie B pe3yJibTaTe 0CBOCHUS AU CHUIIMHBI:
. CIOCOOEH HCIOJIb30BaTh MOJIyYEHHBbIE 3HAHMSI TEOPETUYECKHX OCHOB (PyHIAaMEHTaIbHBIX
pa3iesoB XUMHUH TIPH peleHun mpodeccuoHanbHbiX 3a1a4 (OI1K-1);
. BNajieTh 0a30BHIMM HABBIKAMHU HCIIOJIb30BAHHUS COBPEMEHHOW ammapaTypbl IpHU
NPOBEJICHNH Hay4HBIX uccnenoanuit (ITK-2).
5. Ilnanupyemsle pe3yJbTaTbl 00y4eHHA
B pe3ynbraTe 0CBOSHUS IUCHUIUIMHBI CTYACHT AOJIKEeH:
3HamMb:
. CYLIHOCTh U IPUMEHEHUE METO/IOB MOTYYEHUsI MOHOKPHUCTAIIIOB;
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ymemb:

o UCIOJIb30BaTh 3HAHUS, HAKOIUIEHHBIE MpU H3ydeHHH Kypca «MeToasl MOodydeHHs
MOHOKPHUCTAJIJIOBY», [UIsl BbBIOOpa MeETOJa M YCJIOBUN BBIpAIlMBAHMS KPUCTAIJIOB
KOHKPETHOT'O HEOPTaHMYECKOTO COSANHCHHS,

enaoemsn:

o METOJI0JIOTHEN BhIOOpa METOo/1a KPUCTAJUTH3AIMH KOHKPETHOTO BEIlIECTBA.

6. O01mast TPy10eMKOCTh JUCIUIJIMHBI:

2 3a4eTHBIC eaUHUIIBI (72 yaca).

7. ®opMa KOHTPOJIA:

[TpomexyTounas arrectanus — 3a4et (7 cem.).

I/I36pal{l—[ble rJaBbl AHAJUTHYECKOH XUMHUH

1. MecTo qucuuminHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

Juctummaa «30paHHbIe T1aBbl aHATUTHUYCCKOW XMUMUI» BXOJIUT B BApUATUBHYIO YaCTh
osoka b1 «JlucrumianHel 1 MOAYIN» Kak TuciuIuiiHa mo Beioopy b1.B.JIB.5.1.

2. llenu ocBOeHHMS TMCIUNIHHBI:

o 03HAKOMHTH CTYJCHTOB C OCHOBHBIMHU HAIPABJICHHUSIMH PAa3BUTHUS AHATUTHYECKONH XUMUHU
MaJIbIX KOHIICHTpAIMii, TEOPETUYECKUMU OCHOBAMHU, BO3MOXKHOCTSMHU, METOJIUYECKUMU
MOIXO0JITaMH ¥ IPUEMaMH ITPOBEICHUS KOHIICHTPUPOBAHUS U Pa3/ICTICHUS JICMCHTOB.

o C YY€TOM COBPEMCHHBIX HAyYHBIX JIOCTHIKCHUU YIIIyOUTh 3HAHUS CTYACHTOB O METOJaX U
CpEICTBAX XEMOMETPHUKHU, IPUBUTHh HABBIKU IUJIAHUPOBAHHS SKCIEPUMEHTa U 00pabOTKH
€ro pe3yJIbTaTOB B COOTBETCTBHUU C CYIICCTBOM peIIacMOW 3aJadd, JaTh MOHATHS O
METPOJIOTHYECKON CTOPOHE OpraHu3alui padOThl XUMUYECKOW TabopaTopuu U KOHTPOJIE
KaueCcTBa Pe3yJIbTATOB XMMHUYECKOTO aHAIIN3a,

3. Kpartkoe cogep:xaHue TUCHUILIHHBI

OO0mas xapakTepucTHKA U KJIaccupukanus MeTo 0B pa3/ejieHisl U KOHIEHTPUPOBAHUSI

Ponb MeTonoB pasziencHUs U KOHIIGHTPUPOBAHUS B AHATUTUYECKOW XWMHUU, BIUSHUE Ha

METPOJIOTHUECKHE  XapaKTePUCTUKA  METOJMK  aHamm3a ©W  uX  d()PEKTUBHOCTS.

KonnentprupoBanue Kak 4acTHBIM ciy4ail pa3aeneHus. EMUHCTBO (U3HKO-XUMUYECKUX OCHOB

METOJIOB pa3JielicHUs] U KOHIeHTpupoBanus. OCOOCHHOCTH OINpPeAeTCHUS HU3KUX COJICP KaHUIA.

«Xonoctoit» onbIT. OCHOBHBIC MOHSTHUS: pa3JelieHne, KOHIEHTPUPOBaHUE (OTHOCUTEIBHOE U

abcontoTHOE), BbaeneHue. Knaccudukaius MeTOAOB pa3/ieieHUs W KOHLIEHTPUPOBAHUS I10

YUCcy KOHTakTUpyomuX (a3, MO arperaTHoMy COCTOSHHUIO KOHTAaKTHPYIOIIHUX  (da3.

KonnuecTBeHHBIC XapaKTEPUCTHKH IPOIIECCOB PA3ICICHUS W KOHIICHTPUPOBAHHSL.

Crnoco0bI ocymiecTBJICHHS Pa3/iesIeHUs] 1 KOHIEHTPUPOBAHHUSA

Ocaricoenue u coocaxrcoenue

OcCHOBHBIE TEOPETUYECKUE TMOJIOKEHUH MeToAa. THMIbl KOJJIEKTOPOB U  TpeOOBaHUSA,

npenbsBiIsieMble K HUM. Heopranwdeckwe coocaautend. [Iporiecchl, JOMHHHUPYIOIIUE IPU

coocaxnenuu. OpraHuueckue coocaauTenn. MexaHu3m coocaxaeHus. Knaccudukanus

OpPTaHWYECKUX COOCAIUTENICH U COOCAXKIAEMBIX COCTMHEHUH. BiMsiHIE KHCTIOTHOCTH pacTBOpa U

MPHUCYTCTBHS TOCTOPOHHHUX KOMILIEKCOOOpa3oBaTeneil Ha MOJHOTY pa3AeleHusl.

IKkcmpakuus

OcHOBHBIE OIpeNeTIeHHs: IKCTPAKIUS, SKCTPAreHT, SKCTPAKT, PEIKCTPAKIIUS, PEIKCTPAreHT,

PEOKCTPAKT. OKCTPAKIMsS MHKPO- M MaKpOKOMIIOHEHTOB. [IpemmymiecTBa W HEJOCTaTKU

sKcTpakiui. OCHOBHBIC 3aKOHBI 1 KOTMYECTBEHHBIE XapaKTEPUCTUKU IKCTPAKITNH. DKCTPAreHThI

u pazbaButenn. CrocoObl OCYIIECTBICHUS SKCTPAKIUU. THIIBI SKCTParupyomuxcst COeAMHEHNH.

Copoyusn

[Tapamerpsr copOrmn. COpOIMOHHOE KOHIICHTPHUPOBAHUE MHUKPO3JIEeMEHTOB. OCHOBHBIC THITHI

copOeHTOB. (OCHOBHBIC TMOJIOKECHHSI TEOPHH HMOHHOTO oOOMeHa. Tumbl HMOHOOOMEHHUKOB.

MoHOOOMEHHBIE ~ PaBHOBECHS. Onpeneneane  QU3HKO-XUMHUYECKHX  XapaKTEPHUCTHK

MOHOOOMEHHUKOB.

Jucmunnayus, promayus, npooupnas niaexka
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JUMCTWIUISIMOHHBIE  METOABl KOHLIEHTPUPOBAHMS: METOIbl MCIAPEHUsS; OTTOHKA II0CIE
XUMHUYECKHX MPEBpAIleHHil; Ta30Basi SKCTPAKLUUs U aHanu3 napoBoit (asel. dnortanus. TexHuka
ocyuectsieHus. duoranus mociae ocaxaeHus U MOHHAsA ¢uioTauus. PakTOpbl, BIAMSIOIME HA
dnotanmonHoe KoHIIeHTpUpoBanue. CenekTuBHOE pacTBopeHue. [IpodbupHas maBka. CymiecTBo
METO/Ia ¥ €ro 3HaYeHUe MPHU ONPEeICHUH OJaropoIHbIX METaJJIOB.
Du3NKO-XUMHYECKHE MeTO/Ibl Pa3/ieIeHUs] U KOHIEHTPHPOBAHHUSA
Xpomamozpagpusa, Kanunnapuwvlii nekmpogpopes, INEKMPOXUMUA — @QUIUKO-XUMUYECKUE
Memoovl pazoenenus u KOHYEHMpPUPOGaHus
DU3MKO-XMMUYECKME OCHOBBI XpoMaTorpauyeckoro mnpoiecca. BriusHue mnapamerpoB
mporiecca Ha KadecTBO Xpomartorpaduyeckoro pasnueneHusi. @DaxkTopbl, BIUSIOLNIME Ha
CEJIEKTUBHOCTh U 3¢ dexkTuBHOCTh pasaeneHusd. CymHocts Merona KO. Bo3moxHocTu mMerona
K3. Dnexrponus u nemMeHTaIusl.
XeMOMeTpHKAa U XMMHYeCKas MEeTPOJIOT U
OcHoBHBbIE 33]1a41 U TIOHATUS XEMOMETPUKU U XUMHUECKON MeTposioruu. [IpsiMple 1 KOCBEHHbIE
u3MepeHusi. OCOOEHHOCTHM M3MEpeHHs] XUMHUYECKUX BEJIUYMH. AHAIMTUYECKMH CHUTHAI,
rpagyupoBouyHas (yHKIHsA. AOCOIIOTHBIE M OTHOCHTEIbHBIE METOAbl aHanmm3a. OO0pasibl
CpaBHEHMs, CTaHgapTHble o00pa3upl. OCHOBHBIE MOHATHS XMMHUYECKOH METPOJIOTHU:
HOTPEIIHOCTh, BOCHPOU3BOJUMOCTh, IPABWIBHOCTb, YYBCTBUTEIBHOCTb, CEJIEKTUBHOCTb.
Cratuctudeckre MEeTOIbl OLIEHKH BOCIIPOM3BOAMMOCTH. METOIbI OLIEHKH IIPABUIIBHOCTH.
4. Komnerennuu, popmupyemblie B pe3yJibTaTe 0CBOCHUS AUCHHUIIMHBI:
o BJIQJICHUE HAaBBIKAMU XMMHUYECKOTO JKCIIEPUMEHTA, OCHOBHBIMH CHHTETUYECKHUMHU
U AHAIUTUYECKMMM METOJAaMU IIOJYy4YEHHS M HCCIIENOBaHUS XHUMUYECKHX BELIECTB
u peakuuit (OI1K-2);
. BJIaJICHUE cUCTeMOl (pyHIamMeHTanbHbIX XumMmudeckux noustui (IIK-3);
o BJIAJETh METOAaMU O0e30IacHOr0 OOpalleHHsl ¢ XMMHMYECKUMM MaTepHajaMHu C y4eToM
ux pu3nyeckux u xummdeckux cBoucts (I1K-7).
5. Ilmanupyemble pe3yJbTaTbl 00yUeHUs!
B pe3ynbrare ocBO€HUS TUCHUIUIMHBI CTYACHT HOJIKEeH:
3Hamb:
o TEOPETUYECKHE OCHOBBI METOJOB PpA3JEICHUs] KOHLIEHTPUPOBAHMS, UX MECTO B pAAY
JIPYTUX METOJIOB MCCIIEI0BaHUs, a TAK)KE B3aMMOCBSA3b C METOIAMU aHAIMTUYECKON XUMUU
B 1I€JIOM U C JPYTUMH (pyHIaMEHTaIbHBIMU XUMUYECKUMHU AUCHUIUINHAMY;

o OCHOBBI TEOPHH BEPOSATHOCTECH M MAaTEMAaTUYECKON CTATUCTUKHU, JUCIIEPCHOHHOTO aHAIIN3a,
MCTOOB INITAaHUPOBAHHUA BKCHCpI/IMeHTa;

ymembp:

o peanr30BaTh BO3MOYKHOCTH METOJIOB pa3elicHUs] M KOHIICHTPUPOBAHHMS KaK Ha JTare

IJIAaHUPOBAHUA OKCIICPUMEHTA, TaK W JId MPOTrHO3UPOBAHHA TIOBCACHHA PCAIbHBIX
XUMHUYECKHUX CUCTEM,

° MPAKTUYECKH TMPHUMEHSITh METOJbl XUMHUYECKOW METPOJIOTMM W XEMOMETPUKH B
XUMHWYCCKOM aHaJIN3EC, OpI/IeHTI/IpOBaTI)CSI B HUX,

6/1a0embn:

° METOJIaMHU pa3JelieHuss W KOHIICHTPUPOBAHUS MPHU pa3pabOTKE HOBBIX AHATUTHYECKUX
METOJIUK U PeaTnu3allii ONMUCAHHBIX.

° METOJIaMH M CPEICTBAMU XEMOMETPHKH JJIsl PEIIeHUS 3a7a4 XUMUUECKOTO aHaTn3a.

6. O0mas TPy10eMKOCTh AU CIUILINHBI:

2 3adeTHbIC eAUHUIIBI (72 4acoB).

7. @opmMa KOHTPOJIA:

[TpomexyTouHas arrectanus — 3a4et (6 cem.).

I'ereporennblie paBHOBeCUS

1. MecTo tMcuMIJIMHBI (MOAYJIsI) B CTPYKTYype 00pa30BaTe/bHOH NPOrpaMMbl
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Hucnunmuna «['eTeporeHHble paBHOBECHS» BXOJWT B BapHaTHBHYIO YacTh Oioka bl

«lucrumumHbl (MOAYNH)» Kak AuCHUILTHHA 110 BeIOopy b1.B./IB.5.2.

2. llesid 0CBOEHHUS JUCHUILIMHDBI:

. OBJIaJICHHE METOJaMHU TIE€OMETPHUYECKON TEpPMOJAMHAMUKH MJIsl HUCCIEOBaHUS (Pa30BBIX
PaBHOBECHI;

. YCBOCHHE TEOpUHU (PA30BBIX IEPEXOJ0B, 3HAKOMCTBO C KJIACCHUYECKUMHU AHAarpaMMaMu
COCTOSIHUSI OMHApPHBIX CHCTEM, a TaKXkKe C TPOMHBIMH JAMarpaMMaMd, HEOOXOAMMBIMU
COBPEMEHHOMY CHEIHAIUCTY B 00JACTH XUMUU U XUMUYECKOW TEXHOJIOTHH.

3. Kparkoe coaep:kanue JUCHUTIIAHBI

T—x—y nuarpaMmbl ¢ HOHBAPUAHTHBIMH PABHOBECUSIMHU

Huazpammpl  cocmoanusa O060UHLIX CUCMEM: C HEOZPAHUYEHHOU PACMEOPUMOCHbIO

KOMNOHEHMO8 U ¢ mpexpazHviM HOHGAPUAHMHBIM DPABHOBECUEM; C MOHOMEKMUYECKUM

pasnogecuem u ¢ RNOJUMOPPHBIMU KOMHNOHEHMAMU; C NPOMEICYMOYHbIMU (hazamu.

JAuazpammol  cocmoanua mMpouHBIX Ccucmem ¢ UYemuvlpexhazHviM HOHEAPUAHHIHBIM

npeepauienuem.

OOmue mpeacTaBIeHUS O JAMArpaMMax COCTOSHUA. [epMOJMHAMHYECKHA MOTEHIUAL.

3aBUCHUMOCTh TEPMOJMHAMUYECKOIO0 NOTEHLHMANa OT TEMIepaTypbl W JaBieHUS. AHaIU3

JUarpaMMbl  COCTOSIHMSI ~ JIByXKOMIIOHEHTHBIX  CHUCTEM C  MCIOJIb30BaHUEM  METOJa

FEOMETPUUYECKON TEpMOJAMHAMHMKH. 3aKOHOMEPHOCTH M300pakeHUs (a30BbIX paBHOBECUM

B CJIO’KHBIX JUArpaMMax COCTOSIHUSA. ' eoMeTpuyecKkre OCHOBBI IOCTPOEHUS CIOKHBIX AHarpaMm

cocTosiHUsl (ha30BBIX PABHOBECHH. 3HAYCHHWE TE€TEPOTEHHBIX PABHOBECHH [UIsI TOHMMAaHUS

npo0sieM CHHTEe3a U pa3paboTKU TEXHOJOTHH MOJy4YeHHs BellecTB. [ eTeporeHHble paBHOBECHS

KaK pa3jiell XUMHYECKON TepMOJIMHAMUKH. BakHelmue noustus u onpeneicaus. [Ipasumo ¢as.

[lonsiTe XMMHUECKOTO MOTeHIMaNa. J(uarpamma COCTOSIHUSI CUCTEMbI C HEMPEPBIBHBIM PSJIOM

KUAKUX M TBEPABIX pacTBOpoB. JlmarpamMmma COCTOSHUSL CHUCTEMBI C TOYKOM MHHMMYyMa

Ha JIMHUSX JIMKBHJYCA U coiuayca. JlmarpamMmma COCTOSIHUSI CUCTEMBI C PAcCIIOEHHUEM pacTBOpa

B TBEPJAOM COCTOSIHMM. JluarpamMma COCTOSIHMSI CHCTEMbI C YHOPSJOYEHHBIMU TBEPABIMU

pactBopamu. JlMarpamMma COCTOSIHMSI CHUCTEMBI C DBTEKTHYECKHMM paBHOBecHEM. Jlmarpamma

COCTOSIHUSI CUCTEMBI IBTEKTUYECKOT0 THIIA C PETPOrPaAHBIM COMUAYCOM. JlnarpaMma cocTosSHUS

CUCTEMBI C IIEPUTEKTUYECKMM paBHOBecueM. OrpaHWYeHHas pPacTBOPUMOCTb KOMIIOHEHTOB

B JKUJKOM COCTOSIHMM. /luarpamma COCTOSIHMSI CHUCTEMBI C OTPaHMYEHHOM pPacTBOPHUMOCTHIO

KOMIIOHEHTOB B JKUIKOM COCTOSHHUU. CHCTEMBI C MOHOBapMaHTHBIM PAaBHOBECHUEM TBEPIBIX

pacTBOPOB ~ Ha  OCHOBE  TOJUMOPGHBIX  MOAU(PUKAIMA  KOMIOHEHTOB.  CHCTEMBbI

C MOHOTEKTOMJIHBIM paBHOBecMeM. CHCTEMBl C DJBTEKTOMIHBIM paBHOBecHEM. CHCTEMBI

C METaTEeKTUYECKUM paBHOBECHEM. J[narpaMMbl COCTOSIHUSI CUCTEM C KOHTPYIHTHO IIaBsILENHCs

OpoMeXyTouHoi (a3oil. JlmarpaMMbl COCTOSHHSL CHUCTEM C MHKOHTPYPHTHO IUIaBsIIENCs

OpOMeXyTouHOW (a3oi. JluarpamMmbl COCTOSIHHSL CHUCTEM C IPOMEXYTOUYHOH a3oif,

oOpasyromieiicss MO0  CHUHTEKTHYECKOW  peaknuu.  JluarpaMMmbl — COCTOSIHHSI ~ CHUCTEM

C MPOMEXKYTOUHBIMU (pa3zaMH, OOpa3yIOIIMMHUCS [0 PEAKUUIM B TBEPJOM COCTOSHUH.

JlnarpaMmbl COCTOSIHUSI CHUCTEM C IMOJMMOP(HBIMU MHPOMEXKYTOUHBIMU (a3amu. Jlnarpammbl

COCTOSIHUS CHICTEM C YIOPAJOYCHHBIMU TPOMEKYTOUHBIMHU (hazaMH.

T—x—y nuarpaMmsl ¢ IPOMEKYTOYHbIMU (hazamu

Memoo zeomempuueckoit mepmoounamuku. OcHo6bl U300paAIsCEHUA OUAZPAMM COCHIOAHUA

mpoUHbIX cucmem

Jlnarpamma cOCTOSIHUSI CUCTEMBI C HEOTPAaHUYEHHOM PaCTBOPUMOCTBIO KOMIIOHEHTOB B KHJIKOM

U TBEPAOM COCTOSHHUAX. JluarpamMma COCTOSHUSI CHUCTEMBI C Tpex(a3HbIM 3SBTEKTUYECKUM

B3auMoJieiicTBueM. JluarpamMma COCTOSHUSL CHCTEMBl € Tpex(a3HbIM IEPUTEKTUYECKUM

B3aumojeiictBueM. MccienoBaHue yciaoBHM CMEHBI THIA Tpex(a3zHOro MpeBpalleHus.

JluarpamMmma  COCTOSIHHMSI CHUCTEMBI C  4eTbIpeX(a3HbIM OSBTEKTHUECKUM PAaBHOBECHEM

U MIEPEMEHHON PacTBOPHUMOCTBIO KOMIIOHEHTOB B TBEPAOM COCTOSHUHU. /lnarpamma cocTOSHUS

CHCTEMBI C YeThlpex(a3HbIM 3BTEKTUYECKHM pPAaBHOBECHEM, B KOTOPOW OJMH M3 KOMIIOHEHTOB

He o0pa3yeT TBEpPAbIX pPAacTBOPOB. JlHarpaMma COCTOSHUSI CHCTEMbBI C 4YeTbIpeXx(da3HbIM
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9BTEKTUYECKUM PAaBHOBECHEM, B KOTOPOH JBa KOMIIOHEHTa HE 00pa3yloT TBEPABIX PACTBOPOB.
JlmarpaMma COCTOSTHUSI CUCTEMBI C 4eThIpeX(a3HbIM IBTEKTHUECKUM PAaBHOBECHEM, B KOTOPOM
KOMIIOHEHTBI HE 00pa3yloT TBEpAbIX pacTBOpoB. Jluarpamma COCTOSIHUSI —CHCTEM
¢ YeThIpex(Pa3HbIM IBTEKTUICCKUM PABHOBECHEM M OTPAHMUYEHHOW PACTBOPUMOCTHIO B JKUIKOM
coctosiHUU. JlnarpaMma COCTOSIHUSL CHCTEM C YeThIpeX(a3HbIM MEPUTEKTHUECKUM PaBHOBECHEM
Y TIEPEMEHHON paCTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU.
T—x—y nuarpamMmsbl ¢ OJUMOP(U3MOM
Komnvromepnuie modenu ouazpamm cocmoanus mpoinvix cucmem. Ilpozpamma «Pedaxmop
dazoevix ouazpamm»
TpuaHryasus TPOUHBIX CHUCTEM C MPOMEKYTOYHBIMH KOHTPYIHTHO TUIABSIUMUCS (ha3aMHu.
JurarpaMma COCTOSIHMSI CHUCTEMbl C JIBOMHONM HWHKOHTPYIHTHO IUIABSILIEHCS MPOMEKYTOYHOM
da3oifi M METaTeKTHYECKUM 4YeThIpeX(a3HbIM HOHBAPUAHTHBIM paBHOBecueM. Jlmarpamma
COCTOSIHUSI CUCTEMBI C JABOWHBIMH M TPOMHBIMU KOHTPYIHTHO U MHKOHTPYIHTHO IUIABSILIUMUCS
IPOMEXYTOUHBIMU (hazaMu. AHAIN3 U30TEPMUUYECKUX U TMOJIUTEPMUYECKUX Pa3pe3oB. MeTobl
pacuéra KOOpAMHAT HOHBAPUAHTHBIX TOYEK U JIMHUNA COBMECTHOM KpucTayuu3anuu. [IporpaMmbl
Bar, Vozdv, SuMar, Optimiz, QuatSyst. KoHIICHTpalMOHHbIC CUMIUIEKCHI M KOMIUJICKCHI.
CpoiicTBa 1eHTpa Macc. PelmeHue reomMeTpuyecKkux 3a7ad OapHUIIEHTPUYECKHM METOAOM.
Tpuanrymasus noaud1pos. Pacuér cocTaBOB MHOTOKOMIIOHEHTHBIX CHCTEM.
T—x—y nuarpamMmbl ¢ paccjianBaHueM
Komnviomepuvte moodenu T-x—y ouacpamm cocmoanua Ilpozpamma «Koncmpykmop
dazoevix ouazpamm»
Metonuka KOHCTPYHpPOBaHMSI UM HUCCIENOBaHUS [—x—y JAMarpaMM MOHOTEKTHYECKOIO
U CHHTEKTHYECKOTO THUIIOB C MOHOBAPUAHTHBIMU M HOHBApPUAHTHBIMH paBHOBeCUSAMHU. TpoiiHbIe
CHCTEMBI C CEIOBBIMU IMOBEPXHOCTSIMHU M SKCTPEMYMaMU Ha TTOBEPXHOCTAX, C BEPTUKAIbHBIMU
U TOPHU3OHTAJbHBIMU CKIAJKaMU Ha TOBEPXHOCTIX. Busyanmzanus (U3HKO-XUMUYECKHX
cucTeM. XapaKTepHCTUKAa M BO3MOXHOCTH MporpamMMmHoro mnakera «KoHcTpykTop (a3oBbIx
quarpammy. AJITOpUTMBI TPeoOpa3oBaHus KOOPAUHAT MHOTOKOMIIOHEHTHBIX CHCTEM. 3HAUECHHE
MCCJIEJOBAaHUM MHOTOKOMIIOHEHTHBIX CHUCTEM JIJISl pEIIeHUs MPOo0JieM XUMUYECKOW TEXHOJIOTHH,
MaTepuaIoBeeHUs, T€OJIOTHH, (U3NKH KOHIECHCHUPOBAHHOTO COCTOSHUS W XUMHUHU TBEPAOTO
tena. [Iporpammsr FD, PO/I, IMb.
4. Komnerenuun, popmupyemblie B pe3yabTaTe OCBOCHHUS AUCHUNIMHBI:
. CrocOOEH K TOUCKY M TEpBUYHOM OOpabOTKE HAyYyHOW U HAyYHO-TEXHHYECKOH
urdopmarmu (OITK-5);
. BJIAJICTh CUCTEMOW (yHIaMeHTAIBHBIX XuMuueckux moustuii (ITK-3);
. BJIAJIETh HAaBBIKAMH IPE/ICTABIICHUS TMOJYUYEHHBIX PE3YJbTAaTOB B BUIE KPATKUX OTYETOB
u npe3entanuii (ITK-6).
S. Ilnanupyemble pe3yJbTaTbl 00y4eHHA
B pe3ynbrare ocBOE€HUS TUCHUIUIMHBI CTYACHT HOJIKEeH:
B pe3yabTare 0CBOCHUSI TMCHMILINHBI CTYICHT JO0JIKEH:

3Hamy:

. METO/bl BU3yaJIU3aIlii TPOUHBIX U 00JIEE CIIOKHBIX CHCTEM;

. CTpoeHue 71—x—y quarpaMM OCHOBHBIX TOIMOJOTHYECKUX THUIIOB;

. OCOOEHHOCTH MHOTOKOMITOHEHTHBIX CHCTEM Kak OOBEKTOB MaTepHajOBEACHHUS,
XUMHUYECKON TEXHOJIOTHH, XUMHUH TBEPJOTO Telna, GU3UKH KOHACHCUPOBAHHOTO COCTOSHUS
Y T€O0JIOTUH;

®  aNropuTMBl pacdera (a3oBBIX PABHOBECHI B COBPEMEHHBIX DSJEKTPOHHBIX 0a3ax
TEPMOJIMHAMUYECKHUX JaHHBIX;

e  MeToJbl IpeoOpa3oBaHus OAPUIIEHTPHUUECKUX U IEKaPTOBBIX KOOPUHAT;

. KMHEMaTH4YeCcKHi croco0d oOpazoBaHMs IrpaHuIl (Pa30BBIX 00JIACTel;

e  TpeOOBAaHMS TEOMETPHUECKOW TEPMOJMHAMHKH K CTPOSHHIO (Pa30BBIX JHarpamm
(MPUHLIMIOBI COOTBETCTBUS, HEMPEPHIBHOCTH, TPAHCIALMU, MPABUIO COMPHUKACAIOLINXCS
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obnacTeit, KpuBH3HA TpaHUIlBl (Ha30BOM 00JIACTH W PACIIOJIOKEHUE €€ METAaCTaOMIBHOTO

IPOJOKEHHUSA);

° XAaPaKTCPUCTHUKU W BO3MOXHOCTU MPOTpaMMHBIX IIAKETOB JId pacdyeTa AuarpaMmm
COCTOSIHUS,

ymembp:

o peoOpa3oBbIBATh KOOPAWHATHI MPH MEPEX0/IaX «CHUCTEMa-MOACUCTEMa» U «ojacucTemMa 1

— MOJICKCTEMA 2» B PA3IMYHBIX COUYETAHUAX UX PA3MEPHOCTEH;

pacmno3HaBaTh Tpexda3Hbie 0071aCTH CO CMEHOU THITA PEaKIUH;

BBITIOJIHATH TOJIpa3/IeICHUs OJIU3IPOB;

MIPUMEHATD MMOHATHE LIEHTPA MACC K PEIICHUIO TEOMETPUUYECKUX 3a]1ay;

CTPYKTYypUpPOBaTh HH(OPMALMIO O TEOMETPHYECKOM CTPOSHUH (Ha30BBIX JUArpamMm

U COJIEpKATeNIbHO KOJIUPOBATh €€ DJIEMEHTHI;

o pelaTh 3aja4i HHTEPIOJSILIUYA TOBEPXHOCTEH;

enademp:

o MaTPUYHBIMU aJITOPUTMAMU TPUAHTYIISIIIUH MHOTOMEPHBIX MOJU3POB;

o METOJIMKON CO3/1aHUsI KOMIIBIOTEPHBIX MOeNeH N300apHBIX TUarpaMM TPOMHBIX CHCTEM;

o HABbIKAMU B3aUMOJICHCTBUSL CIIELUATIMCTOB PA3IUYHOrO0 MPOGMIsS MPH BHIIOJIHEHUH
MEXIUCIUTIIMHAPHBIX MTPOCKTOB (COBMECTHOE BBINOIHEHUE Y4€OHO-MCCIEA0BATEIbCKUX
3aJJaHU# 110 MOJIeTMPOBaHMIO (a30BbIX AuarpaMm co cryaentamu UMU u OTO BI'Y);

o KOMITBIOTEPHBIMU ~ TIporpamMMaMu  «Pemaktop  ¢azoBeix auarpamm», «KoHCTpyKTOp
($a3oBBIX AuarpaMM» M METOAMKONH MOJEIHMPOBAHUS H300apHBIX JUArpaMM TPOMHBIX
CHUCTEM;

o TEPMOJUHAMUYECKMMH METOJIaMU aHayin3a (Pa3oBBIX TMEPEXOJOB B TUMOTETUYECKUX
U peaybHBIX PU3NKO-XUMUYCCKUX CHCTEMAX;

. METOJIMKON pa3pabOTKU AJIEKTPOHHBIX BEPCUH TPAJAMLMOHHBIX YYEOHBIX MOCOOUit
o (U3NKO-XUMHUUYECKOMY aHaJIN3y, T€TEPOT€HHBIM DPABHOBECHUSM, KOHJIEHCHUPOBAHHOMY
COCTOSTHUIO U MaT€pUATIOBEICHHIO.

6. O01mast TPy10eMKOCTh JUCIHUNJIMHBI:

2 3aveTHbIe enuHuIbl (72 Yaca).

7. ®opMa KOHTPOJIA:

[TpomexyTouHas aTTectanus — 3a4et (6 cem.).

I'mapoxummus

1. MecTo aucuuniuHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl
JucuummHa «'uApOXUMHs» BXOAWUT B BapUaTHBHYIO yacTh Osioka Bl «Jlucuumninzel
(Momynn)» Kak aucuuIuimHa 1o Beioopy b1.B.JIB.6.1.
2. llenn ocBOCHMS JTMCHUIIIHHBI:
. (dbopMHpOBaHUE Yy CTYACHTOB MpEJCTaBICHUN O mporeccax (GOPMHUPOBAHUS XUMHUYECKOTO
COCTaBa IPUPOAHBIX BOJ;
. O3HAKOMJIEHHUE C IPUEMaMH U METO/IaMH aHaJIM3a BOJHBIX OOBEKTOB.
3. Kpartkoe coapep:xanue TUCUMILIHHBI
I'mapoxumus Kak HayKa
Kparknii wucropuueckuii odepk. COBpPEMEHHOE COCTOSIHUE UM 3a]a4d  TUJIPOXHUMHUYECKHUX
UCCIIEI0BAHNM, ONIPEACIICHNs], OCHOBHBIE TIOHATHS.
3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHUX MPOLECCOB B BO/iE
IIpoucxoxaeHUE MOA3EMHBIX BOJ W HUX pacupocTpaHeHue. ['MIposorus MU TUAPOXUMUS
nom3eMHbIXx BoA. Krnaccudukanmuum mnoazemMHblx  BoA. ['pyHTOoBhle Boabl. Hamopubie
(apre3uanckue) BoJbl. MUHepalibHbIE BOABI. 30HAJIBHOCTH MOA3eMHBIX BoJ. CoctaB Bojbl. Bona
KaK pacTBOpUTENb. PacTBOPUMOCTH TBEpPABIX BEIIECTB, ra30B. 3akoHbl Payns u Bant-I'odda.
XHMMHYECKHI COCTaB NPHPOAHBIX BOA. OCOOCHHOCTH XMMHMYECKOI0 COCTABA IMOJA3EMHBIX
BOJ
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[Tpupoanas Bojga Kak MHOTOKOMITOHEHTHBIM pacTBOp. KoHIIEHTpanusi pacTBOPOB M CIIOCOOBI €¢
BbIpaKCHMs. [ 1aBHBIE MOHBI B BOAAX M MX NpoucxoxkaeHue. pH Boxapl. PacTBopeHHbIE Tasbl,
OHOreHHbIC BEIIECTBA, OpraHUYEcKHUe BeulecTBa. MUKPOKOMIOHEHTHl (MUKPO3JIEMEHTBI) U HUX
3HaueHue. ['pyHTOBbIE BOJbl. ApTe3uaHckue (HamopHbie) BOABL. MMUHEpaIbHbIE BObL:
KJ1accu(UKalus 10 MUHEPATU3allii, Ta30BOMY U COJIEBOMY COCTaBYy, (GU3MUYECKUM MapamMeTpam,
HAJIMYMIO CHIEIM(PUUECKIX KOMIIOHEHTOB. bajgbHeomornueckre rpynisl MUHEPATbHBIX BOJ.
DopMHpPOBaHHE XUMHYECKOI0 COCTABA IPHPOJIHBIX BOJ
Knaccupukanuss 1o MuHEpaau3alMM, XHMHYECKOMY cocTtaBy. HaummeHoBaHue BOJ.
[IpencraBinenue pe3ynbTaToB XUMU4eckoro anamusa Boa. Popmyna Kypnosa. ['paduueckoe
N300paKeHNE XUMUYECKOIO COCTAaBa BOJ.
O01masi U permoHaJbHAasE TUAPOXUMHUS
['mapoxumust pek: (GOpMHpPOBaHME THAPOXMMHUYECKOTO COCTaBa BOJA Ha BogocoOope,
HEOJHOPOJHOCTh XHMMHMUYECKOIO COCTaBa BOJbl B peKaxX, CTOK pPACTBOPEHHBIX BEILIECTB.
['mapoxumust aTMOC(EpHBIX OCAIKOB: MPOUCXOKACHUE U (OPMHUPOBAHNE XUMUUECKOTO COCTABA.
['unpoxumus o3ep: TUAPOXUMUYECKUE XapPaKTEPUCTUKU O3€P, OCHOBHBIE OCOOCHHOCTH
TUAPOXUMUYECKUX M THAPOOMOJIOTUYECKUX YCIOBUH 03€p, 30HAIBHOCTH O3€PHBIX BOJ.
XHUMHYECKUN COCTaB MPECHBIX 03ep. XUMUYECKHUU COCTAB COJOHOBATBHIX M COJISIHBIX O3€p.
['unpoxumudeckne 0COOEHHOCTH BOAHBIX 00BhEKTOB baiikanbckoro perunona. ['mapoxumus ozepa
baiikan. ConoHoBaTele U colieHble o03epa peruoHa. (OCOOEHHOCTH pacHpOCTpaHEHUs
U TUAPOXUMHUS MUHEpaJbHBIX BOJ peruoHa. [IpoBeneHue ruapOXMMUYECKHX HCCIEI0BAHUMN
y BOAHOTrO oOBekTa. TexHuka O€30MacCHOCTU MPHU BBHIMOJIHEHUH TUIAPOXUMUYECKUX PadoT.
O06001IeHre MaTepHaIoB THIPOXUMUYECKUX padoT.

4. Komnerenuuu, popmupyembie B pe3yabTaTe 0CBOCHUS JUCHUIIMHBI:
. CIOCOOHOCTH HCII0JIb30BaTh MOJTyYEHHBIE 3HaHUsA TEOPETHYECKUX OCHOB

(GyHIaMEHTABHBIX Pa3/IeJIOB XUMHH TIPH PELICHUH MpodeccuoHanbbIx 3ana4d (OITK-1);
. BJIJICHUE CUCTEMOH (pyHIaMeHTaIbHbIX XuMudeckux noustui (ITK-3).

5. llnanupyemble pe3yJbTaThl 00yUeHUsI

B pesynpraTe 0CBOEHMS IUCLHUIUIMHBI CTYACHT HOJIKEeH:
3Hamb:
COBPEMEHHOE COCTOSIHUE U 33a4U TUIPOXUMHUECKUX HCCIIEA0BaHUI;
(bakTopsl, onpenenstonmue (opMUpPOBaHHE XUMHUUECKOTIO COCTaBa MPUPOIHBIX BOJ;
TUIPOXUMUYECKHE KJIacCU(UKALINN;
THIPOXUMUYECKHE 0COOEHHOCTH BO/IHBIX 00BEKTOB balikanbCkoro peruoxa;
IpaBWJIa TEXHUKH 0€30IaCHOCTH MPY BHIMOIHEHUH THIPOXUMUYECKUX paloT;
ymemuv:
. MIPAaBUIIBHO MPOBECTH TMAPOXUMHUYECKHUI aHAIN3 TPOObI BOABI PAa3IMUHBIX BOJHBIX CHCTEM;

° OHpGHGJ’IﬂTB FI/I)IpOXI/IMI/I‘-IeCKI/Ie H FI/I)IPO6I/IOJ'[OFI/I‘-I€CKI/I€ XapaKTepI/ICTI/IKI/I BOJHBIX CI/ICTeM;
[ ] aHaJ'II/I3I/IpOBaTI) HOJ'IyLIeHHI)Ie pGSYJ'IBTaTBI " Oc€JIaTh BBIBOJbI;
eénaoemsp:

®  TEOPETUYECKHMHU MPECTABICHUIMHU TUAPOXUMHUM;
e  3HAHUSAMH O COCTAaBE MPUPOJHBIX U MOJA3EMHBIX BOJI;
o OCHOBAMHU COBPEMEHHBIX METOJIOB THIPOXUMHUYECKOT0 aHaJIN3a, HABBIKAMH TUIAHUPOBAHUS
¥ OCYIIECTBJICHUS THIPOXUMHUIECKOTO IKCIIEPUMEHTA.
6. O01mast TpPy10eMKOCTh JUCIHUIJIMHBI:
2 3a4eTHBIC eAUHUIIBI (72 yaca).
7. ®opMa KOHTPOJIA:
[TpomexyTouHas aTTectanus — 3a4er (8 cem.).

MexaHH3Mbl OPraHHYeCKUX PeaKIUH

1. MecTo aucuMIiuHbI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
Jucuumnnmna «MexaHu3Mbl OpraHUYEeCKUX PeaKlnin» BXOJUT B BAPUATUBHYIO YacTh OJ0Ka
b1 «ucuumiuuel (MOIyNN)» KaKk AUCHUIUIMHA 110 BeIOOpY b1.B.J1B.6.2.
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2. leid 0CBOEHHUSA JUCUUILIMHBI:
o CUCTeMAaTH3alMsl 3HAaHUH CTYJIEHTOB O MEXaHU3MAaX BaKHEUIINX OPraHMYECKUX PEeaKIIHii;
. [IOATOTOBKA CTYJEHTOB K HCIIOJIb30BAHUIO IOJYUYEHHBIX 3HAHUI O MEXaHU3Max peakuuil

U METOJ[aX UX YCTAHOBJICHHS JIJIsl pELIeHHs] KOHKPETHBIX MPOQECCHOHANBHBIX 3a/1a4.

3. Kparkoe coaep:kanue JTUCHUTIIAHBI
Knaccupukanuss MexaHu3MOB M THIOB peakuuil. MeToabl yCTAHOBJEHHS MeXaHM3MOB
peakumuu
[TonstTne mexaHu3Mma peakiuu. THUIBI MEXaHU3MOB: TETEPONUTUYECKUE, TOMOJIUTUYECKUE
U NEPULUKINYECKUE peaKUMU. TUmbl XMMHUYECKHUX pPEaKIMi: 3aMelleHue, NPUCOEINHEHUE,
AUMHUHUPOBaHUE (IKCTPY3us, hparMeHTAallMs ), OKUCICHHE, BOCCTAHOBJICHUE, IIEPErpyNInupOBKa.
MeTtobl YCTaHOBJIEHUS MEXaHU3MOB: oIpeziesieHue CKOpPOCTH peaxkuuu
U e€ TepMOAMHAMMYECKUX MapaMeTpoB, OOHAPY>KEHHUE KUHETUYECKOTO0 H30TOMHOro 3Qdekra,
U30TOMHAs METKA, BBIACICHHE WIM OOHapy)KeHHEe MHTEpPMEAHaTa, MOSBICHUE (MCUYE3HOBEHHE)
WIM U3MEHEHHE OINTUYECKOW aKTHUBHOCTU CyOCTpara, YCTaHOBJICHHE CTEpeOoCHelH(pUUHOCTH,
CTEpPEOCEIIEKTUBHOCTH, PETHOCEIIEKTUBHOCTH peakiuu. Omnpenenenue 3pQPeKToB 3aMmecTuTeNei
1 3¢ (HEKTOB pacTBOPUTEIICH.
Kunernyeckue 1 TepMOANHAMHUYECKHE YCJIOBUS PeaKINH
[IpyHIMIT MUKPOCKONUYECKOW OOpaTUMOCTH peaklMd, MPUHIUI  KBAa3HCTAIMOHAPHBIX
COCTOSSHUM M MX POJb B YCTAHOBJIEHHHM MEXaHU3MOB peakuuu. MOHO- U OMMOJIEKYJspHbIE
peaKkiuu, MOPSAOK peaklUu, IMCEBIOMOPSIKOBbIE peakuuu. KuHeTnyeckash CTaaus peakiUu.
IIpakTHueckuil X0 KMHETUYECKMX HccienoBaHui. Teopus nepexoaHoro cocrosHus. Ilonstue
MEPEXOIHOTO  COCTOSIHMSI, AKTHUBMPOBAaHHOIO KOMIUIEKCa M UHTeMmenuara. Jluarpamma
MOTCHIMAIBHOW DJHEPTHMM MOHO- M OWMOJCKYJIspHBIX peaknuid. [loctymar XsmmoHIa
U TEOMETpHUS aKTHMBHUPOBAHHOTO KOMIUIEKca. MeETOoapl omnpeaeneHus TepMOIUHAMHUYECKHX
BEIMYMH, WX (QHU3NYECKUH CMBICI W WH(POPMATUBHOCTH. BEIMYMHBI SHTPONUU AKTUBAIMH
U coJbBaTalonHble ¢ dexTsl. KuneTnueckuii 1 TepMOIMHAMUYECKUN KOHTPOIIb PEAKITHH.
Kunemuueckuit usomonuuiit 3¢hghexm
[TepBruyHbI KUHETHYECKUH W30TONHBIN >(dexT neirepus, NPUUMHBI €r0 BO3HUKHOBEHHS.
W3oTonHas MeTka W TNpuUMEHeHHe e€ JJid YCTAHOBJIEHHsI MeXaHu3Ma peakuuu. M3ortomHbie
a¢dextsr apyrux snementos (1°C, °N, ¥0). Bennunna mepsuuHOro KuHeTHYecKoro dddexra
U reoMeTpus nepexonHoro coctostuus. [Ipounocts cBa3u C—H B akTHUBUPOBAaHHOM KOMILIEKCE.
[ToHsATHE BTOPUYHBIX N30TOMHBIX A3PPEKTOB; HOPMATIBLHOT'O U 0OPAILEHHOTO.
Ipdexmubl pacmeopumeneii
Knaccugukanus pactBoputeneil: Ha OCHOBE JAMAIEKTPUYECKOM NMPOHMIIAEMOCTH (TOJSpHBIE
U HEMOJIIpPHBbIE PAaCTBOPUTENIN), HA OCHOBE HYKJICO(PWIbHBIX (OCHOBHBIX) U 3JIEKTPO(PHUIBLHBIX
(KMCIIOTHBIX) CBOMCTB PAacTBOPHUTENEH: MPOTOHHBIE, AlPOTOHHBIE U OUMOJSPHBIE alPOTOHHBIE
pactBoputenu. CootHomenne SN1 n SN2 peakiuii B pa3InuHbIX paCTBOPUTENAX. BHyTpeHHU
BO3BpaT M ero oOHapyxeHue. JKecTkocTb M MATKOCTh pactBopureneil. CosapBaTanus
B TPOTOHHBIX W alPOTOHHBIX OWIOJSAPHBIX PACTBOPUTENSAX M €€ BIMSHUE HA MEXaHU3M
HykseopuibHoro 3amemnieHust (SN1, SN2). DHeprusi coapBaTallid U OTHOCUTEIbHBIE CKOPOCTHU
peakuuu. OMIMpPHUYECKass Mepa CIIOCOOHOCTH PACTBOPHUTEIH COJEHCTBOBAaTH 0Opa30BaHUIO
OUMOJISPHOTO NEPEXOTHOTO COCTOSHUS.
O01mas XxapaKkTepuCcTHKA MPOMEKYTOYHBIX YaCTHIL
Kapoenuesvie uonwvt (kapookamuonwt), c60000Hble pPAOUKANbl, KAPOAHUOHBL, KapoOemwl,
HUmpenvl
MexaHu3mbl, MpOTEKAalOIIMe uepe3  IMPOMEXKYTOUHOe  oOpa3oBaHHe  KapOOKaTHOHOB.
Homeknatypa kapOokaTnoHOB. JIBYX2JE€KTpOHHAsh  TpexueHTpoBas cBi3b. CTpoeHue
U yCTOMYMBOCTh. MeXaHHM3M HYKJICO(QHIBHOIO 3aMEeIleHUsl y aUTMIBHOIO aTroma yriepoja,
ajumibHas  neperpynnupoka. SN1 u SN2-mexanusmbl.  [lomsipHOcTh  pacTBOpHUTENS
U CEJEeKTUBHOCTb MEpEerpynmnupoBKu. MeXaHW3M aJIWIbHON MEeperpynmnupoBKH BTOPOTO
nopsiaka.  Meroapl  TonydeHUss M OOHapykeHus  KapOokaTHOHOB. Hexmaccuueckue
KapOOKAaTHOHBI, CTPOEHHE, CTAOMJIBHOCTb. MexaHu3Mbl, BKJIIOYalOIIMe  0Opa3oBaHUE
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KapOOKAaTHOHOB: HYKJIEO(MUIbHOE 3aMellleHHe Y HACBIIIEHHOTO yriiepogHoro atoma. Konuenmus
MOHHBIX Tap, J0Ka3aTenbcTBO WX oOpazoBaHus. CosneBoit 3(dexr, crennanbHbli CoIeBON
s dext. SN-mMexaHu3Mbl 1 HOHHBIE Napbl. PacTBOpUTENN B KauecTBE BPEMEHHBIX HYKJIEO(DUIIOB,
OYIITYJIbHBIA MeXaHu3M. MeXaHu3M HYKJICO(WIHHOTO 3aMEIICHUs C YYacTHEM COceIHel
IpyNmbl, J0Ka3aTenbCcTBO ydacTus. CTepuoxumMusi HYKICOQUIHHOIO 3aMelIeHHs, poJib
pacTBopuTeNnss M cocenHEed rpymmbl. MeXaHU3MBl TEperpynnupoBOK  KapOOKATHOHOB.
[TeperpynnupoBku Barnepa-Meepseiina, [leMmbsinoBa, ®aBopCcKOro, MEXaHU3Mbl paCUIMPEHUS,
CY’KEHUS LIUKJIOB

MexaHu3MBbl peakuuii

Mexanuzmol peakyuil INUMUHUPOCAHUSA

OO0mue mnpeacTaBlieHUss O PeaKUUsSIX >SIUMUHUPOBaHUS, (pparMeHTanuu, SKCTpy3uH. Tumbl
SIIMMUHHUPOBaHUSA: o-, B- u Y- >numuHHpoBanue. Mexanusmel ElcB, (E1cB)R, (ElcB)I, El
AQHUOH M YCJOBUS MX peanu3anuu. KuHeTnueckuid U TepMOJIMHAMUYECKUI KOHTPOJIb PEaKIIUu.
Ei- MmexaHu3M: J0Ka3aTebCTBO IUKJINYECKOTO MEPEXOAHOI0 COCTOSIHUSA, CHH-2ITMMHUHAPOBAaHHE.
[Tuponutnueckoe snumuHupoBanue. Mexanusmbl E1 u E2, nokaszarenbcTBO MeXaHU3MOB,
JTUMUTHPYIOIIAs CTaaAusi U TEOMETPUsl MEPEXOAHOro CcocTosiHUS. MDakTopbl, BIHAIOIINE
Ha ckopocTh peakiuu. COOTHOIIEHHE NPOAYKTOB OJIMMUHUPOBAHUS M HYKJICO(DUIHLHOTO
3amenenus. [lpasuwno I'opmana. IlpaBuno 3aiineBa. KoHuenuus nepeMeHHOro MepexoaHOro
COCOTOSIHUSI PEaKIIUi SITUMUHUPOBAHUSL.

Mexanu3mol 31eKmMpPoPuUILHO20 NPUCOEOUHEHUA K KDAMHBIM CEA3AM

OOmue cBeneHUS O peakUMsIX MPUCOSAUMHEHHUS K KpPaTHBIM CBSI3M: 3JIEKTpO(UIIbHBIE,
HYKJIeO(DUIbHBIE, paauKanbHble peaknuu. CTymnmeH4aTble W COTJIACOBAHHBIC (CHMHXPOHHBIC)
peakiuu. KuHeTnueckuidk W TEPMOIMHAMUYECKHI KOHTPOJb pEaKUUid MPUCOEIUHEHUS.
Mexanu3M ruapoOOpPHpPOBaHUs OJE(PUHOB B HEMONSAPHON cpele NMpH HU3KHUX TEMIIepaTypax.
Mexanusm ADE2, crepeoxumusi NPHUCOEAMHEHHUS TaJOI€HOB, TaJOT€HBOJOPOAOB, BOABI
KapOOHOBBIX ~ KUCIOT.  OpHeHTanmusi  NPUCOSAMHEHUS,  pPEaKIMOHHAas  CIIOCOOHOCTD.
HykneodunpHoe  mpucoenMHeHue,  paaukaibHOoe  mpucoeAauHenue.  [Ipucoenunenue
K CONpshKeHHBbIM cucreMaM. OpHueHTauMsT W peaklHOHHas CHOCOOHOCTh. MexaHu3M
IIPUCOEANHEHN K IUKJIONPONAHOBBIM KoablaM. Mexanusm ADE3.

Mexanu3zmol I1eKMPOPUILHOZ0 APOMAMUYECKO20 3AMEULeHUSA

XapakTepuCTUKAa PEAKLMOHHOM CIIOCOOHOCTH 3JIEKTPO(MIBHBIX YaCTHIl M METOJbl HX
FEHEpUPOBAHUS,  JIOKA3aTelIbCTBO  MX  CYLIECTBOBaHMS.  ApPEHOHHEBBIH  MEXaHU3M
ANIEKTPO(MIBHOTO  3amelieHus. Joka3aTenbCTBO pealu3aliid MeXaHu3Ma C  ydacTHeM
ApPEHOHUEBBIX HOHOB: H30TOMHBbIE A(P(EKTHI, BBIACICHUE MPOMEKYTOUHO OOpa3yroIIUXCs
apeHOHHEeBbIX MOHOB. dakTop pacnpeneneHus, (akrop cenekTuBHOCTU. Mmco-3amereHue.
OpueHranus B 0€H30JbHOM KOJblle. BiusHue yxoasuiei rpynmns.

Mexanu3smol, npomexaroujue ¢ NPOMeEHCymouHbvimM 00pa3o6anuem Kapoanuonoe

MexaHu3M apoMaTUYeCKOro HyKJIeo(puIbHOro 3aMenieHus. Jloka3aTeabCcTBO MPOMEXKYTOUHOTO
oOpa3oBaHus KapOaHMOHa, ero crpoeHue. Cranus, ONpeneNnsdomas CKOPOCTh PEaKIHH.
OCHOBHOM KaTaJiM3 TIPU 3aMelIeHuH Tuioxoi yxoxasmed rpynmnsl (OR) Ha o00bemMHYIO
aMHHOTPYNINY, JUMHUTUpYIOmIas craaus. [lopsnok peaknmMOHHOM CHOCOOHOCTH TaJoreHOB
B peakUMsIX HyKJIeopmIbHOTrO 3amernieHus. Kune-3amenienre. ApUHOBBIM MEXaHU3M: BIIMSHUE
cTpoeHusi cyOcTpaTta, d3¢(dexTbl yxondmed Trpymnmel M aTakyoUlero Hykieoduia.
IleperpynnupoBKH.

Ce0000n0opaouKanvHble MeXaHu3 Mol

CBobGomnbie pamukanbl. CTpoeHHE, CTaOMIIBHOCTh. 3aBHCHUMOCTh CTPOCHHS U CTaOMJIBHOCTH
OT TpUpOIBl 3aMecTHTeNed. MeToapl J0Ka3aTeabCcTBA TIEOMETpUM paaukana. McTouyHuku
CBOOOJIHBIX PaJMKAJIOB U METOJIBI TEHEPUPOBAHUS PATUKAIOB: TEPMOJIN3, (HOTOIN3 COSTMHEHUI
C MEPEKUCHON LIENOYKOM, a30COEIMHEHNI, CUHTE3 U3 IPYTUX PaguKanoB. MexaHU3Mbl peakuil
MPUCOEANHEHUS K KPAaTHBIM CBSI3M: 3aMellleHUe, pEKOMOMHALINSL, IEPETPYIITUPOBKH PaIUKAJIOB.
Metoap! ynaBnuBaHMs (paJUKalbHbIE JOBYIIKHM) M (DUKCHpOBaHUS paaukaioB. ['eomerpus
AKTHBUPOBAHHOIO KOMIUIEKCA, G-TIEPEXOJIHOE COCTOSTHHME. MeXaHu3Mbl peakluil 3amelleHus
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B apeHax: aJKWIMPOBaHUE, AapWIMPOBAaHHE, TUAPOKCUIMpPOBaHUE. OIOHOIIEKTPOHHBIE
OKHCITUTENH, OKHUCIeHHe (eHonoB. Paaukanmsl Kak OKHCIUTENTM M BOCCTAaHOBUTEIH.
OKHCIUTENIBHO-BOCCTAHOBUTEIIBHBIN TOTCHIIAAIL.
Mexanusmol ¢ yuacmuem KapoeHoe, HUMpeHos
Homenknarypa kapOeHoB. CrpoeHue KapOEHEB C MO3MLUI 3aCEICHHOCTH OpOHUTaseH,
CUHIJIETHOE U TPUIUIETHOE COCTOSHUA, CTAOMJIBHOCTH. (DU3HYECKHE U XUMHYECKHE METOJIbI
oOHapykeHHs1 kKapOeHOB (HUTpeHOB), noctynar Ckesta, tect OHpo, lllemuzo u Hummasr ps
YCTAHOBJIICHHUSI MYJBTHIUIETHOCTH KapOeHoB. Peakuuu kapOEHOB (HUTPEHOB) C ajKEHAMH,
QIKMHAMU U Jp. COEJAMHEHMSIMH, COJACPXKAIIUMM KpaTKue CBS3U (YrJIepoA-yriepos, yriepoa-
rerepoatoMm). Buenpenue kap6enoB B C—H cBs3p, auMepusanus, KOMIUIEKCOOOpa3oBaHUE,
peperpynnupoBky. MeToapl TIeHEepUpOBaHMUS KapOEHEB, HUTPEHOB: O-3JIMMHHUPOBAHHE
TaJIOTEHUJI0B,  O-JETHAPOTraJlOreHHPOBAHUE,  O-3JUMUHUPOBAHUE TPEXUWIEHHBIX  IMKJIOB,
pa3jgoXKEeHUE  HMA30aJKaHOB,  O-IMMHHHpOBaHHME  (O-3aMEIIEHHBIX  T'MIPOKCHIAMUHOB,
TEPMUYECKOE, (HOTOXMMUYECKOE Pa3I0KEHUE a3HU]IOB.
Ilepezpynnuposexku (mexanuzmot)
[TonsiTue  meperpynmnupoBKH. MexaHu3smMbpl  IEPErpyHIUpOBOK: reTEPOIUTUIECKHUE,
TOMOJIUTMYECKHE, CHUIMAaTpOIHble, nepunuknndeckue. Kiaccudukauus mneperpynmnupoBok:
1,2-, 1,3- u 1,n-meperpynnupoBKH. ['eoMeTpusi aKTHBUPOBAHHBIX KOMILJIEKCOB YKa3aHHBIX
NEPErpynIupoBOK. CBo0OoIHOpaAMKATIbHBIE IIEpPErpyIIINPOBKHU. OnexTpoduiabHbIE
NeperpynnupoBKy. MexaHU3Mbl AJIEKTPOLMKINYECKUX IeperpynnupoBok. Henukmuueckue
neperpynnupoBku. Hykneodunsuble neperpynnupoBku. Ilpuposa murpanuu, crnocoOHOCTh
rpymni K Murpanuu. JlansHue HyKieopuIbHbIe IeperpynIupOBKY.
Mexanusmol peakyuil OKUCIEHUA U 60CCMAHO6IEHUSA
[TonsiTve peakiuil OKUCIEHNUS U BOCCTAHOBJIEHUSI B OPraHUYECKOW XMMHH, CTETIEHb OKUCIICHUS.
Knaccudukanus peakuuil OKUCIEHHS M BOCCTaHOBIIEHMs 1o BeOepry: mnpsmoil mnepeHoc
AIIEKTPOHA, TUAPUIHBIN NEpeHoc, MepeHoc aroma Boaoponaa. OOpazoBaHHE CIIOKHOA(UPHBIX
UHTEpMeauaToB. MexaHn3Mm 3ameleHus. MeXxaHu3M NpPUCOEAVMHEHUA-OTIIEIIEHU. [ pynisl
peakuuii okucineHus (kiaccupukauus TO TUNY U3MeHeHus cBs3eit). Kiaccudukanus
[0 MPHHLHUIY OCYIIECTBISIEMbIX B peaklUy MpeBpatieHnit GyHKIMoHaIbsHON rpymmbl. Kiaccs
OKHCIIUTENEN: MPOU3BOAHBIE NEPEXOAHBIX METAUIOB, IEPOKCUAHBIE OKHUCIMTENH, O30H,
KHCIIOPOJZ, APYTUE€ OKHUCIISIOIIME areHThl. MeXaHW3Mbl OKHUCIIEHUS CIUPTOB, allbJIErHJIOB,
HENpPEJEeNbHbIX COCAMHEHUM TMPOU3BOAHBIMH  NEPEXOJIHBIX  METaNIOB, MNEPOKCHUIHBIMU
COEIMHEHUSAMH, O30HOM U KHCI0opoaoM. OKHCIEHHE MO aJUIMIBbHOMY MOJOXKEHUI0. OKHCIeHne
(GeHooB M apOMaTHYEeCKMX AaMHUHOB JO XWHOHOB. MeXxaHM3Mbl OKHMCIEHHUS a30THCTBIX
COEAMHEHUHN (TUApPA3UHOB, THUIPA30HOB M TUAPOKCUIAMMHOB). MeXaHU3Mbl OKHCIIEHUS
rkosel. OKHUCIUTENbHOE pAacLIeIUIEHHe KETOHOB, ajbAETUIOB M CIHUPTOB. MeXaHHU3MbI
OKHCIICHHsI OOKOBBIX IIenell apoMaTHUeCKUX coequHeHud. MexanuszM BoccTaHoBieHuss C=0
rpynnsl 10 metuneHoBoi o Knemenceny u Kmxnepy-Bonbdy. BoccranoBnenune pa3ianuHbIX
(GYHKUMOHAJBHBIX TPYNI TUAPUAAMU METAIOB M HMX KOMIUIeKcaMu. BoccTaHoBieHue
MeTaJlylaMM B KHUCJIOH cpeae, B IIEJNOYHOM cpeae (KUIKMA amMMuak). MexaHU3M
BOCCTAaHOBUTEJIBHOTO COUETAHUS aJIbJETUIOB U KETOHOB.

4. Komnerenunu, (popMmupyembie B pe3yJibTaTe 0CBOCHUS AU CHUIIMHBI:
. BJIAJICTh CUCTEMOM (yHIaMEHTANbHBIX XUMuueckux moHstuit (IK-3).

5. Ilnanupyemsle pe3yJbTaTbl 00y4eHH

B pe3ynbpTaTe 0CBOCHMS TUCUMILUIMHBI CTYJIEHT AOJIKEH:
3Hamy:
. XMMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB OPIraHUUYECKUX COEANHEHU;
. OCHOBHBIE THIIBl MEXAHM3MOB OPIaHMYECKUX pEaKIM, B TOM YHUCIE, IMPOTEKAIOIINX

C Y4aCTHEM KaTaJau3aTOpPOB, METO/IbI UX UCCIICJOBAHMSI,
o (byHIaMeHTalbHbIe pa3ieibl OPraHWYeCKOM XHMMHHU, Kacarollluecs CTPOEHus, (U3UKO-

XUMHYECKHX U XUMHUYECKHX CBOMCTB OPraHNYEeCKUX COEeIMHEHUM;
ymemo:
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. MIPOTHO3UPOBATh PEAKIMOHHYIO CIOCOOHOCTh OPTaHUYECKUX COCIUHEHUH, UCXOMAS U3 UX
CTPOCHHUS;

enademp:

. TEPMHUHOJIOTHEH, HAyYHOH, YYCOHOW U CITPAaBOYHOU JTUTEPATYPOU 110 OPraHUICCKON XUMHUH
U OPraHUYECKOMY KaTalu3y;

. MeTo/laMU  (PU3UKO-XUMUYECKOTO ¥ CIEKTPaJbHOTO aHalli3a TpPU BBIOOpPE anroputMa
M3YYEHHUS MEXaHH3Ma OPraHUYEeCKUX PEaKIuil.
6. O01mast TPy10eMKOCTh JUCIHUIJINHBI:
2 3a4eTHBIC eaUHUIIBI (72 yaca).
7. ®opMa KOHTPOJIA:
[TpomexyTounas arrectanus — 3a4et (7 cem.).

I/I36pal{l—[ble rJIaBbl HeoprannquKoﬁ XUMHUH

1. MecTo qucuuiinHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl
Hucnurnnuna «30paHHbie TaBbl HEOPraHUYECKOW XUMUMY BXOJUT B BAPUATUBHYIO YaCTh
6noka b1 «/lucuunnuuel (MOIyNN)» Kak IucHUIUIMHA 110 BeIOOpy b1.B.JIB.7.1.
2. llesb 0cBOEHMS M CUUIIIUHBI:
. 03HAKOMJICHHE CTYJCHTOB C M30PaHHBIMH pa3/ieIaMyd HEOPTaHMIECKON XUMUH.
Bri6op pasnenoB omnpeneneH TEHASHIUSMHU Pa3BUTHS HEOPraHUYECKOW XMMHUU B TIOCTIEIHUE
TOJIBI.
3. Kpartkoe cogep:xaHue TUCHUILIHHBI
Cospemennoe cocrosinue Ilepnoanueckoii cucremsl .. MenneseeBa
Ilepnonnueckuii 3akon [[.M. MenaeneeBa kak OIMH U3 OCHOBHBIX 3aKOHOB IIPUPObl. OCHOBHBIE
3akoHOMepHOCcTH B Ilepuommueckoit cucteme. Posb JIeTKMX 3JIEMEHTOB B KOCMOXHMHH
u buoxumuueckux npoueccax. [Ipodrema cBepXTskenbiX (TpaHCHEepMUEBBIX) STEMEHTOB.
Bopuabl, kKapouabl, HUTPU/IBI
CrexuoMeTpruecKkue THUIBl OOPHIOB METAUIOB, OCOOCHHOCTH CTPYKTYpP KPUCTAUTHUYECKHUX
pEeUIeTOK TUMHMYHBIX WX TpeacTaBuTeneii. OCOOEHHOCTH KPUCTAUTMYECKUX PEIIETOK KapOuI0B
MEPEXOIHBIX METAIJIOB, Kalblus, 60pa. HUTpuap! 21€MEHTOB, UX KIacCH(UKAIHS.
Oxcuabl 60pa U UX NPOU3BOHbIE
CoBpemMeHHOE cocTosiHHEe XUMUHM 00pa. OCOOEHHOCTH CTPOECHHUS AIEKTPOHHON 000JIOUKH aToma
O6opa. ®parMeHThI CTPYKTYP. DJIEMEHTHl HOMEHKJIATypbl OOpPaTOB.
CoennHeHUs BKJIOYEHUSA
Mecrto coenuHeHul BKIIIOUYEHHUS] B XUMUU. OCHOBHBIC TOHSTHS, ONpPEACIECHUs, TEPMUHOIOTHS.
KoMnoHeHThl «rocTh» U «x03siuH». Heopranmueckue coeanmHeHusi BHenpeHus. Kunetndeckas
Y TEPMOJIMHAMHYECKasi yCTOMYUBOCTb.
XuMusi OKCH/I0B S-3JIEMEHTOB
Brenenue B xumuto okcuaoB. CrnocoObl momy4yeHus. J{BoWHble Okcubl. OKCHIBI MIETOYHBIX
U IIeIOYHO3EMENbHBIX MeTauioB. CrmocoObl MOMy4YeHusi, 0COOCHHOCTH CTPYKTYpHI, CBOWCTBA,
MIpUMEHEHHE.
XuMHus cOeIUHECHUH MepeX0IHbIX 3JIeMEHTOB
OCHOBHBIE OTJIHYUTEIIbHBIE CBOMCTBA OKCHIOB S-, d-, p-, f-aemMenToB. ['MAPOKCHIBI U OKCOCOTH
MEePEXOIHBIX METAJIIOB.
Moaub6aaTbl — OOIIMPHBIA KJIACC OKCUIHBIX COeAUHEHU I
Kpucrannudeckas  cTpykTypa W CBOWMCTBAa  MPOCTBIX  MOJUOIATOB. Tepmonus
KpUCTAUIOTUAPATOB. Metoasl uccienoBanus. [Ipumenenune mommbmatoB. I[lommmonuOaaTsl.
Monubaatel  OHO-IBYXBAJIEHTHBIX, OJHO-TPEXBAJCHTHBIX M  OJHO-YETHIPEXBAJCHTHBIX
anemMeHToB. CTPYKTypHBIE THIIBI U CBOWCTBA. TpoiHBIE MOIMOMATHI, WX KIacCHU(HUKAIUA,
CTpykTypbl. CrocoObl TONyYeHHUsi. 3aKOHOMEpHOCTH (a3000pa3oBaHsi B MOJIUOMATHBIX
CHUCTEMax.
ITocTaHoBKa 321a4U M BBINOJHEHHE UCCICI0BAHUM
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MeroauuHocte uccinenoBanuii. KomrmiekcHoe ucmnosib3oBanue metonoB. [Ipumenenne DBM
B HcciieoBaHUM. KpuTepnn olleHKH pe3ysibTaTOB MCCIEA0BaHU.
4. Komnerenunu, (popMupyembie B pe3yJibTaTe 0CBOCHUS AU CHUIIMHBI:

o CIIOCOOHOCTh K TIOMCKY U TMEepBUYHOM 00pabOTKe HAyyHOM U HAyYHO-TEXHHUYECKOH
undopmanuu (OITK-5);
. BJIaJICHHE CUCTEMOM (DyHIaMEHTaIbHBIX XUMU4ecKux moustuii (ITK-3).

5. Ilnanupyemsle pe3yJbTaTbl 00y4eHH
B pe3ynbraTe 0CBOGHUS TUCHMIIIIMHBI CTYCHT HOJIZKEH:

3HAMb:

° OCHOBHBIC 3aKOHOMEPHOCTH HW3MEHEHHUs (yHIAMEHTAIBHBIX CBOWMCTB  JJIEMEHTOB
1 ux coequuenuil B [lepuoanueckoit cucreme;

° 0COOEHHOCTH XUMHMH S-, P-, d- 1 f-371eMeHTOB;

° crienu(PUKy XUMHH CIIO)KHOOKCHIHBIX COSTMHEHUH MO0 IeHA;

ymemp:

° aJanTUpPOBaTh 3HAHUS M YMEHHUSA, TOJYYCHHBIE TIPU M3YUYCHUHM JUCHUILINHBI,

K PEIICHUI0 KOHKPETHBIX 33/1a4, CBSI3aHHBIX C MPO(PECCUOHANBHOMN JAEITeIbHOCTHIO;
enademn:
o METOJIaMH TIOCTAHOBKH 3aJ[a41 U TIPOBEACHHS UCCIICIOBAHUH.

6. O01ast TPYy10eMKOCTh JUCHUIJIMHBI:

2 3a4eTHBIC eaUHUIIBI (72 yaca).

7. ®opMa KOHTPOJIA:

[TpomexyTounas arTectanus — 3a4et (7 cem.).

CrangapTu3anusi, METPOJIOTHS U cepTH(PUKALMA

1. MecTo qucuMiiaHbl (MOaYJIsl) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Jucuunnnna «CtangapTu3anusi, METPOJIOTUs U cepTU(UKALUA» BXOAUT B BaApUATUBHYIO
yacTth 610ka b1 «/lucuumuimeel 1 MOAYIN» Kak TUCHHILIMHA 10 BeIOopy b1.B.J1B.7.2.

2. llenn ocBOCHMS IMCIHUIIIHHBI:

o nproOpeTeHne CTyAeHTaMH TeOPETHYECKUX 3HAaHWM, (OpMHpOBaHUE YMEHUI U HABBIKOB
paboThl €O cTaHAapTaMH M JPYTMMH HOPMATHUBHBIMU JOKYMEHTAaMHM O3HAKOMIIEHUE
CTYJEHTOB ¢ U30paHHBIMU pa3jielaMi OpraHN4eCKON XUMHUU.

3. Kparkoe coaep:kanue TUCHUTIIHHBI

Beenenue

Mecro crangapTH3alMM, CepTUQUKALMM, METPOJIOTUHM U OKCHEPTH3bl MpPH  pEILICHUU

MOBCE/IHEBHBIX M OOLIMX TEXHOJOTMYECKUX U COLMAIBHBIX MpoOseM uyenoBeuecTBa. [IpaBoBas

06a3a craHzapTuU3alUM, MeTpojoruu U cepTudukanuu. 3akoHbl PO «O TexHHYeCKOM

perynupoBaHun», «O06 o0ecnieyeHnn eAUHCTBA U3MepeHuit», «O 3amure npaB MOTpeOuTeNen».

OCHOBHBIE TEPMUHBI U ONPEEIICHUS.

Cranpaprusanus

OOmast  xapakTepucTHKa CTaHJApTU3alUM, [EId, NPUHIUNbBL, (YHKIUA UM METOAbI

cTa"aapTu3anuu. HopMaTUBHBIE TOKYMEHTHI 110 CTaHAAPTU3ALUU: TOHATHE, BUABI U KaTETOPHH.

TexHUYeCKuil periaMeHT Kak HOPMaTUBHBINA JOKYMEHT: BHJIbI 1 OCOOEHHOCTH. DKOHOMHYECKUE

acmeKkThl cTaHaapTu3auuu. [ocymapcTBeHHas cuctema cranaapTuzamuu PO —  obmas

xapaktepuctuka. OpraHbl M CioyXObl cTaHAApTU3aLMU. MeXIyHapOAHbIE OpraHU3alMd MO
crangaptuzaiun UCO/M3OK. TlpumeHeHne MeXaAyHapOJHBIX CTaHJIApPTOB B OTEYECTBEHHOU

MIPAKTHKE.

MeTtpoJiorust

OcCHOBHBIE MOJIOKEHUS CUCTEMbI 00ECIIeUeHHUs €IMHCTBA U3MepeHuil. MeTposorus — Kak Hayka

00 m3mepenusx. Guznyeckre BETMYUHBI, €IUHUIBI (PU3MUECKUX BEIUYHMH, 3TaTOHBI (PU3NIECKUX

BenuuuH. M3mepenue, Buabpl m3MepeHud. CpenctBa M metonbl u3MmepeHuil. llorpemmnoctn

u3MepeHuil, ux kinaccudukanus. Kputepuu orieHOK NOrperHocTel.

Ceprudukauus
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®opMmbl, BUJIBI 1 METOJbI TOATBEPXKIACHUS COOTBETCTBUs. CepTudUKaAIUs U JEKIapUpOBAHUE
COOTBETCTBUSI, WX HOpMaTuBHas 0a3za. llopsmok mpoBeneHUs NPOIEAYPHl MOATBEPKICHUS
cootBeTcTBUsA. MnenTudukamnus nponykunn. Oaabcuduxarusi.

4. Komnerenuuu, popmupyembie B pe3yabTaTe OCBOCHHS JUCHUNIMHBI:
o BJIaJICHHE CUCTEMOM (DyHIaMeHTaIbHBIX XUMu4eckux moustuit (I1K-3).

5. [lnanupyemble pe3y/abTAaThl 00y4eHHsI

B pe3ynbTaTe 0CBOCHMS AUCHUIUIMHBI CTYJCHT A0JIKEH:

3HAMmMb:

. 3aK0HBI PO, permaMeHTHPYIONIHEe OTHOLICHUS B 00JIACTH CTaHAApPTH3AIUU, METPOJIOTHU
U cepTH(UKAIINH;

o HOpPMAaTUBHBIE JOKYMEHTHI [10 CTaHJapTU3AIMH, METPOJIOTHH U CepTU(DUKAIINH;

o IpaBuJIa, MOPSAOK U CXEMBbI POBEICHUS CepTUDUKAIUY;

o CPEICTBA U METOABI UACHTU(DUKAIINY TPOTYKIIIH;

o npasuiia 0T0opa npod U mpoBeeHHs cepTUHUKALMOHHBIX UCIIBITAHUN;

o METO/IbI CePTU(PHUKAITMOHHBIX UCTIBITAHUH.

ymemb:

o UCIIOJNIb30BaTh 3aKOHBI PD 00acTu cTaHAapTU3alUU, METPOJIOTUU U CEPTH(PUKAIIUY;

o paboTaTh ¢ HOPMATUBHBIMH JOKYMEHTaMU IO CTaHAApTU3AlMH, METPOJIOTUU U
cepTudukanuy;

. UCIIOJIB30BaTh METOJ(bI METPOJIOTUM TIPU OIMPEICICHUH TMOTPEITHOCTH PE3yJIbTaTOB
HCIIBITAHMI;

o yCTaHaBIIMBAaTh COOTBETCTBUE OOBEKTOB cepTHU(UKAIUU TPeOOBAaHUSM HOPMATHBHBIX
JIOKYMEHTOB;

. aHAJIM3UPOBAThH PE3YJIBTATHl UCIIBITAHUI U 1aBaTh UM DKCIIEPTHYIO OLICHKY.

e1aoems:

o OCHOBHBIMH MOHSATUSMU U TEPMUHAMH, UCIIOJIb3YEMbIMH B CTaHJAPTU3AIIH, METPOIOTHH
U cepTuuUKaIny;

. METOJaMH U MPOLEAYPAMU OCYIECTBIECHUS MPOLEAYP MOATBEPAKACHUS COOTBETCTBUS;

o METOJUKAMU TIOTy4YeHHUs] HeoOXOoAUMOl WH(GOpMAalUU A OUEHKH METPOJIOTHYECKOTO
COCTOSIHHSI UICTIBITATEIILHOTO U U3MEPUTEITLHOTO 000Dy I0BAHNS;

. METO/I0JIOTHEN BBIOOpA METOAMKU CePTU(HUKAITMOHHBIX UCTIBITAHHI.

6. O01mast TpPy10eMKOCTh JUCIHUIJINHBI:

2 3a4yeTHbIC eaUHUIIBI (72 yaca).

7. ®opMa KOHTPOJIA:

[TpomesxyTouHast arrectanus — 3auet (7 cem.).

MeTtoabl HEOPraHu4e€CKoro CHHTE3a

1. MecTo ucuMnIMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOMH MPOrpaMMbl

JucuumirHa «MeToJibl HEOPraHMYeCKOro CUHTE3a» BXOJIUT B BapMAaTUBHYIO 4acTh OJ0OKa
b1 «ucuumnuuel (MOIyNn)» Kak AucUUIUIMHA 1o BeIOopy b1.B.JIB.8.1.

2. llenn ocBOCHMS IMCHUIIIMHBI:

o OBJIaJICHUE OCHOBAMH TMOJIYYCHHsS HEOPTaHMYECKUX BEIECTB M MAaTEPHUATOB, 3HAHUSIMHU
0 crioco0ax CHHTE3a HEOPTaHUYECKUX COCTUHECHUH;
o dopMHEpOBaHHE HABBIKOB HCCIIEAOBATENS, CIIOCOOHOTO OCYIIECTBUTH BBIOOP METONa

CHHTE3a, TPAMOTHO MPOBECTH SKCIIEPUMEHT U UACHTHU(PHUIIMPOBATH MOITY4YEHHBIE BEIIECTBA.
3. Kpartkoe coapep:xanue TUCUMILIHHBI
Heopranuyecknii CHHTE3 M €ro BO3MOKHOCTH
OCHOBHBIE 3Tallbl Pa3BUTHS U POJIb HEOPIraHUYECKOTO CHHTE3a B HAYKE U TEXHUKE; B3aNMOCBS3b
C IIPOU3BOJCTBOM.
XMMHYECKHE peaKIMU € YYacTHEM ra3000pa3HbIX, KHAKUX M TBepAbix (a3. Kpucramisl
U pacTBOPbI
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BapuanTtsl cuctemaTH3aluu METOJIOB HEOPraHMYECKOTO CHHTe3a (IO KijaccaM CHHTE3UPYEMbBIX
COCIMHEHUH; MO TUIAM XUMHUYECKUX PEaKLMi, HUCIOIb3YEMbIX B CHHTE3€, 10 arperaTHoMy
COCTOSTHUIO KOMIOHEHTOB). [[prHIIMIIBI BBIOOpA METOIOB MOTYUYECHHSI HEOPTaHUYECKHUX BEIIECTB.
YHuBepcaibHbIil pacTBOpUTENb — BOAA. MeToabl ocaxaeHHsi U3 BOJHBIX PacTBOPOB.
CuHTe3 U3 HEBOJAHBIX PACTBOPOB
Mogenu cTpykTypsl Bonbl. Teopuu ruaparanuu. 3aBUCUMOCTh COCTaBa COCAMHEHUS
OT COCTOSIHMSI HOHOB B pacTtBope. OCOOEHHOCTM CHHTE3a W3 BOJHBIX pPacTBOpPOB. Bnibop
ONTUMAIBHBIX YCIOBUH OCAXJCHHS W METOJMKH SKCHepuMeHTa. MeTolbl HuccaeaoBaHus
MaTOYHBIX PacTBOPOB: pH-MoTeHIIOMETpUSI, KOHAYKTOMETPUS, HUDETOMETPHUS U Ip.
TBepaoga3HbIi CHHTE3 HEOPraHUYECKUX COCAMHEHHU I
Oobuwue npeocmagieHus 0 mMepMOOUHAMUKE, MeEXAHU3ME U KUHemuKe meepoodhazHvix
peaxuuil
TepMoauHaMuyeckass OLIGHKa BO3MOXXKHOCTH TBepAO(A3HOrO B3aUMOACUCTBUS. SIBIeHUs
pa3ymnopsiioueHuss B KpucTauiax. Tumbl aedekToB B TBEpABIX Tenax. DU3HKO-XUMHUYECKHE
dakTopsbl, onpeAensone MeXaHu3M TBepaoda3HbIx peakiuuidl. OCHOBHbIE MOHSTHUS U METOJbI
W3YYCHUS KUHETHKU TBEPIOQPA3HBIX peakiuid. BiusSHUE OCHOBHBIX YCIOBHH TMPOTCKAHUS
poliecca Ha €ro CKOpOCTb.
AKmueHnoe cocmosanue meepoophaznvix peazeHmos u nPoOyKmoe
[Ipupona akTUBHOTO COCTOSIHHSI TBEPABIX Tell. AKTUBHpPOBAHHE TBEPAO(A3HBIX pEareHTOB
W3MEHEHUEM HX XUMHUYECKONW W TEPMUYECKOW MPEAUCTOPUU. AKTHUBHPOBAHHE TBEpABIX (a3
BBEJICHUEM MHUKpPOJ00aBOK. MexaHndyeckoe AaKTUBUPOBAHHME WHJWBHUIYaJIbHBIX pPEareHTOB
U WX CMeceldl. AKTUBHPOBAHHWE pEAaKIMOHHBIX CMeceld B TMpormecce TBEpAo(a3zHOro
B3aUMO/ICHCTBUS.
Memoowt cunmesa meepooghaznvlx mamepuaios
CnocoObl  kimaccuukalMi  METOIOB CHHTe3a TBepaoda3Heix MaTepuanoB. CHHTE3bI
C HCIIOJIb30BaHUEM (PU3MYECKHX METOJ0B TOMOTCHHM3alluh HUCXOAHOU cMmecu. Kepamuueckuit
cuHTe3. (CaMOpacnpOCTPaHSIOUIMNCA BBICOKOTEMIEPATYPHBIM CHUHTE3. MeTOoapl  «MSATKOU
xuMun». BpiOop Meroma TBepaodazHoro cuHTeza. MeTonuueckre OCOOCHHOCTH MPOBEICHUS
TBepAOo(ha3HOro cuHTe3a. TunuyHble OmuOKU. TBepaodaszHbli CUHTE3 MOIHUOAATOB
u Bosib(pamaToB. CTpaTerus MoucKa HOBBIX CIIOKHOOKCHIHBIX COCTMHEHUMN.
Memoowvt uoenmughurkayuu npooyKmoe meepooghaznozo cunmesa
PentrenoBckue mMeTonsl. Bo3moxkHocT u orpanmueHus. Vcnons3oBanue 6a3bl qanabix 1ICDD
JUISE TIPOBEACHMSI PEHTreHo(a3oBOT0 aHamu3a. [epMoaHaIUTHUECKHe METOAbl. MeTombl
K0J1e0aTeIbHON CIIEKTPOCKOIHH.
HeTpaguuuoHHbie MeTOABI CHHTE3a
Kpuoxumuueckue texuosoruu. CHHTE3 C UCIOIB30BAHMEM MHUKPOBOJHOBOTO Harpena
U yJIapHOTO CXKaTHsl IpH B3phIBe. [[11a3MeHHBIN CHHTES.

4. Komnerenuuu, popmupyembie B pe3yabTaTe 0CBOCHH S JUCHUNIMHBI:

o CIIOCOOHOCTh ~ HCHOJb30BaTh  IOJYYEHHbIE  3HAHUS  TEOPETUYECKUX  OCHOB
(yHIaMEHTABHBIX Pa3/e]OB XMMUH NPH PeIIeHuH mpodeccronansHbix 3a1a4 (OITK-1);
o BIQJICHNE HAaBBIKAMH XMMHUYECKOTO OKCIIEPUMEHTA, OCHOBHBIMH CHHTETUYECKHUMHU

U aHAIATHYECKHUMH METOJaMH TOJIYYEHHS M HCCIACIOBAHHUS XHMHYECKHX BEIIECTB
u peaximii (OITK-2);

° BIaIeTh 0a30BBHIMH HAaBBIKAMHM HCIIOJNB30BAaHHS COBPEMEHHOW ammaparypbl MpH
NpOBE/ICHUH Hay4yHbIX uccienoBanuii (IK-2);
° BIIQJIETh METOJaMH Oe30macHoro oOpalleHus ¢ XUMHUYECKUMH MaTepHallaMd C Yy4eTOM

ux pu3nyeckux u xumudeckux coucts (ITK-7).
5. Ilnanupyemsle pe3yJbTaTbl 00y4eHHA
B pe3ynbraTe 0CBOSHUS IUCHUIUIMHBI CTYACHT HOJIKEeH:
3HaMmMb:
o CYIIHOCTh pEakUuid M TPOLECCOB, JIEKAIIMX B OCHOBE pA3JIMUHBIX METOJOB
HEOPraHMYeCKOro CUHTE3a;
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L4 OCHOBHBIC MCTOABI I/I,Z[GHTI/I(i)I/IKaLII/II/I MPOAYKTOB HCOPTaHUYCCKOT'O CUHTEC34a,

ymembo:
. CaMOCTOSITENIbHO BEIOMPATh M 0OOCHOBBIBATH METO/I CHHTE3a KOHKPETHOTO COSAMHEHUS;
o OpUEHTUPOBAaTbCA B COBPEMEHHOH JMTEpaType II0 HEOPraHWYECKOMY CHHTE3Y,

M0JIb30BATHCS CIIPABOYHBIMU MaTepUaiaMH MPHU BEIOOpE YCIOBUI OCYILIECTBICHHS CUHTE3a
KOHKPETHOT'O COCTUHEHHUS;
enaoems:
o METOJJaMHU CHUHTE3a U UICHTU(PUKAIIMN HEOPraHUYECKUX COCTUHEHHH.
6. O01ast TPy10eMKOCTh JUCIHUNJINHBI:
3 3auerHble eaunuiibl (108 acos).
7. ®opMa KOHTPOJIA:
[TpomexxyTouHast aTTecTanus — 3k3aMeH (5 cem.).

IKkog0ornyecKas IKCIepTu3a

1. MecTo nucuMIiuHbI (MOAYJIsl) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucnumimHa «3JKolIoruyeckas 3KCIEepTU3a» BXOJIUT B BapUaTHBHYK 4acTh Onoka bl
«ducrumnnunel (MoAynn)» Kak AucuuiuinHa no Beidopy b1.B./IB.8.2.

2. llesb 0cBOEHMS M CUUIIIUHBI:

o (hopMHPOBaHHE y CTYICHTOB OCHOB 3HAHUI O MECTE U POJIH IKOJIOTHYECKON IKCIIEPTHU3HI,
KOMIUIEKCa 3HaHUN 00 OpraHu3alMOHHbBIX, HAYYHBIX 1 METOAMYECKUX OCHOBAX Pa3BUTHS U
YCTOWYMBOCTH IKOJIOTHIECKUX CHCTeM M Omocdepsl B meiaoM; odecriedueHus 06e30MmacHOCTH
Y YCTOMYMBOTO B3aUMOJACHCTBUSI YEIOBEKA C IPUPOTHOM cpeioit 1 0OIIEeCTBOM.

3. KpaTkoe coaep:kanue QuCHUNIHHBI

[TonsiTHe SKOJOTMYECKON HKCIEpPTHU3bl, €€ IeNd, 3aJauyd, NPUHOUNBI U (GyHKIUH. Pazmuuue

AKOJIOTUYECKON IKCIIEPTU3BI U OLEHKH BO3JCHCTBUSA HA OKpYXKAIOUIyio cpeay. OTIuduTeNbHbIC

YepTbl HMHCTUTYTA 3KOJIOTMYECKOM HSKCIEPTH3bl OT 3KCHEPTH3bl JIPYTUX  BEIOMCTB.

['ocynapcTBeHHass SKOJIOTMYEcKas SKCIEpPTH3a: OOIIME IOJIOKEHUS, OpraHMU3alus U MOPAI0K

npoBeneHUs. ['ocymapcTBeHHass 3KOJIOTMYECKas SKCHEPTH3a: 3aKIIOUEHHE TOCYIapCTBEHHOU

OKOJOTUYECKON OKCIEePTU3bl, €ro BHUIbl M TOCIEACTBUS MNPUHATHUS, (UHAHCHPOBAHUE

rOCYJapCTBEHHOM 3KOJIOTMUYE€CKOU SKCIIEPTU3BI.

OOmiecTBeHHas  HKOJIOTMYECKash  AKCIEPTH3a:  COLMAIbHO-3KOJIOTMYECKHUE  IMPEANOCHUIKU

OOIIECTBEHHOTO y4yacTHs, (GOpMbI OOIIECTBEHHOTO Yy4yacTHs. YdacThe OOIIECTBEHHOCTH B

MPOIIECCE MOATOTOBKH M MPUHSITHS SKOJIOTHUECKH 3HAYUMBIX PEIICHUI.

CoOBpEeMEHHOE COCTOSIHUE CUCTEMBI TOCYAapCTBEHHOM 3KOJIOTMUECKOW 3KCIEPTH3bl, OCHOBHBIE

HEJOCTaTKM B JIOKYMEHTAllUM, TOJUIeKAIIEH HSKOJOTUYECKOM HKcrepTusbl. Konnenus

COBEPILIEHCTBOBAHUSI CUCTEMBI FOCYJAPCTBEHHON 3KOJIOTMYECKOM skcnepTusbl. Llens u 3amaum

COBEpIICHCTBOBAHMUSI ~ TOCYJIapCTBEHHOW  DKOJOTMYECKOW  3Kcneptu3bl.  HampaBneHus

COBEPILEHCTBOBAHUS CUCTEMBI T'OCY/IapCTBEHHON SKOJIOTUYECKON IKCIIEPTHU3BI.

4. Komnerenuuu, popmupyembie B pe3yabTaTe 0CBOCHH S JUCHUNIMHBI:

® CIIOCOOHOCTH UCIIOJIb30BaTh MOJTyYCHHBIE 3HAHUS TEOPETHUECKHUX OCHOB
(byHIaMEHTAJIbHBIX Pa3/IeJIOB XUMHHU TIPU pelieHuu npodeccruonanbubix 3aaad (OITK-1);

® CMOCOOHOCTh K TMOWCKY M TEpBUYHOW 00pabOTKe HAyYyHOM M HAyYHO-TEXHUYECKOU
undopmarmu (OITK-5);

e BRBjaJeHHEe O0a30BBIMHM HAaBBIKAMHU HWCTIOJB30BAaHUS COBPEMEHHOW ammapaTrypbl Tpu
MPOBE/ICHUH HayuHbIX uccienaoBanuii (IK-2);

e BIAJCHHE METOJaMU 0€30MacHOr0 OOpalIeHUs ¢ XUMHUYECKHMMH MaTepHajaMH C y4eTOM
ux pusznyeckux u xumudeckux cporcts (ITK-7).
5. llnanupyemblie pe3yJbTaThl 00yUeHUsI
B pe3ynbrare ocBOEHUS AUCIUIUIMHBI CTYICHT JOJIZKEeH:

3Hamb:

. TEOPHIO IKOJIOTMUECKOMN 3KCIIEPTU3BI;

ymembv:
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° MCIIOJIb30BaTh METO/Abl M TPUHIUIIBI TOCYJAPCTBEHHON KOJIOTMYECKOM SKCIIEPTHU3HI;
6/1a0emb:
° HaBBIKAMH 3KCIIEPTHOU pabOTHI.

6. O01mas TpyaoeMKoCTh: 3 3aueTHas equnamia, 108 4.

7. ®opMa KOHTPOJIA:

[IpomexxyTodHast arTecTamus — 3k3aMeH (5 ceMm.).

BBeneHne B HAHOXUMUIO U HAHOTEXHOJIOTHIO

1. MecTo qucuuminHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTeibHON MPOrpaMMbl

Juctumimaa «BBeneHne B HAHOXMMHIO M HAHOTEXHOJIOTHIO» BXOJIUT B BapUATUBHYIO
yacTh 0s1oka b1 «Jlucruminaer (MOIyIIH )» Kak AUCIUIUIMHA 10 BeIOopy b1.B.JIB.9.1.

2. llesb 0cBOEHUS M CUUILIUHBI:

o dbopMUpOBaHHE Yy  CTYACHTOB KOMIUIEKCA (yHIAMEHTAIBHBIX  IPEICTABICHHM,
COCTaBJISIIOLIMX OCHOBY OJHOTO M3 HamOojee BOCTPEOOBAHHBIX B HACTOALIEE BpeMs
HaIpaBJIeHUN MaTEPUATIOBEICHUS — HAHOXUMHUH M HAHOTEXHOJIOTHH.

3. Kpartkoe coaep:xaHue TUCHUILIHHBI

Ba3oBble TEepMUHBI U IOHATHS

Onpenenenve TOHATHUN: HAHOHAayKa, HAHOTEXHOJIOTHUS, HAHOYACTUIIA, HAHOCTPYKTYpa.

Hanomarepuansl. Kpurepum  omnpeneneHuss HAHOMATEPHUANIOB:  KPUTHYECKUMH  pa3mep

u (ynkuuoHanbHble cBoiicTBa. Kmaccudukamus nanomarepuanon: 0D-, 1D-, 2D-cTpyKTypshl.

KBaHTOBBIC TOUKH, KBAHTOBEIC IIPOBOJIOKU ¥ KBAHTOBBIC KOJIO/IIIEI.

HyJabMepHble HAHOCTPYKTYPHPOBAHHbIE MaTePUAJIbI

Hanokpucramnet u  HaHokjactepsl. Craguum  pocta 3epeH  KpuctawioB. CrocoObl

KOHTPOJIMPYEMOTO TMOJYYCHHs] HAaHOKPHUCTAJUIOB. ['paHMIIBI 3€peH B HAHOKpHUCTAIIaX.

[TosiyueHne MOHOJNMTHBIX MAaTEpUaIOB B HAHOKPHUCTAUIMYECKOM COCTOSAHUU. Da3oBbie

Nepexo/ibl B HAHOKPUCTAJUIMYECKOM COCTOSHUU. JleopMalliOHHbIE U TJIAaCTUYECKUE CBOMCTBA

HAaHOMAaTEepHaJIoB.

OnaHo- ¥ IByMepHbIe HAHOCTPYKTYPUPOBAHHBIE MATEPHAJIbI

HanotpyOku u HaHOHUTHU. VYTJIEPOJHBIE HAHOTPYOKH: CTPOCHHE, METOIbI TOJTyYeHUs

U pazfeneHus. MexaHu3Mbl pocTa HaHOTPYOOK. OTHOCTEHHbIE U MHOTOCTEHHBIE HAaHOTPYOKHU.

Mexanuueckue M 3IIEKTpo(pU3NYECKHE CBOWCTBA YIJIEPOJHBIX HaHOTpPYOOk. Hanonutu

HAa OCHOBE METAUIOB M CIUJIaBOB: METOJbI TONy4YeHUS M MeXaHu3Mbl pocta. CrocoObl

COEITMHEHUS] HAHOHUTEH B 00Jiee CII0KHBIE CTPYKTYPBHI.

Tonkue TUICHKH. CamocoOuparomuecs MOHOCJIOH. TemrmuaTHbIH CUHTE3

HAaHOCTPYKTYPHUPOBAHHBIX TUICHOK Ha OCHOBE JUOKCHJA KPEMHHUSA. OJIEKTPOXUMHUYECKHE

MOAXOJbl K TONYYEHUI0O HAHOKPUCTAIMYECKUX TMOKPBITHHA. Pacmag CIOUCTBIX CTPYKTYp

Ha OTJEIbHBIE CJIOU B HEBOAHBIX pacTBopuTeisx B mpucyrctBun [TAB. COopka MHOTOCITOMHBIX

CTPYKTYP.

CuHre3 HaHOMaTepUAJIOB

HcTtopust pa3BUTHS METOJOB CHHTE3a HAHOKPUCTATUYECKHX MaTepuaaoB. MexaHOXUMHUYECKUE

MeToabl. MeTonbl KoHAeHcauu u3 razoBor (aszer: CVD, mnasmenHas ayra, KOHTPOIHpPYeMOe

ropeHue. XUMHUYECKHE METOJbl CHHTE3a — 30Jb-T€lIb METOJ, *kHuakodasHeii cunte3. CHUHTE3

B KOJUIOMJHBIX MHIEIUIAX. TeMIUIaTHBIA CHHTE3 HAaHOMATEPHAIIOB M HAaHOCTPYKTYp. [loaxomsr,

OCHOBaHHbIE Ha TPUHIUIE caMOocOOpku. [IpUHIMIBI CHHTE3a CIOXKHBIX HAHOCTPYKTYP.

HanoctpykTtypsl «11po B o6onouke». Mepapxuueckne HaHOCTPYKTYPHI.

MeToabl ncciie10BaHUSI HAHOOOHEKTOB

CnexkTpanbHble METOABI — CIEKTPHl TIOTJIOMICHHWS U JIIOMUHECHECHIHH. CIeKTPOCKOIHUs

KOMOHMHAIMOHHOTO paccesHus. MarautHeie MeTonsl. SQUID marnetomerpus. Meton SAMP.

MeccOayspoBckasi CHEeKTpocKOnus. MeToJapl aTOMHO-CHUJIOBOM M CKaHUPYIIEH TYHHEIbHON

Mukpockormuu. [IpocBeumBaromiasi dJIEKTPOHHAS MHKPOCKOIMHUS BBICOKOTO  pa3pelleHUs.

MarnoyrioBoe paccessHue HEMTPOHOB H PEHTT€HOBCKHX JTy4Eeil.

DU3NKO-XUMHUSI HAHOCTPYKTYPUPOBAHHBIX MAaTEPUAJIOB

116



OHEpPreTM4eckoe  COCTOSIHUE  ITOBEPXHOCTH. BaneHTHO-HEHACBIIIEHHBIE ~ COCTOSIHUS.
TepmonuHamuka noBepXHOCTH. [Iporecchl Ha MOBEPXHOCTH W B IPHUIMNOBEPXHOCTHBIX CIIOSX;
aacopOuus u aecopOLus; PEeKOHCTPYKIUS U penakcanus noBepxHocteil. OCHOBbI (U3HUECKOM
XUMHUU HAHOCUCTEM.
OcHoBHBbIE TPOOJIEMbI HAHOXUMMHU
BrnusHue pasmepa 4acTHI] Ha OCOOCHHOCTHM WX XHMHYECKHX CBOWCTB WM PEAKIMOHHYIO
crocobHocth. Pasmepnsbie addextsl. [IpobieMbl yCTOWYMBOCTH HAHOYACTUIl U UX ACCOLIMATOB;
dakTopsl, 00yciaBnuBaIue CTabuabHOCTh. CrIocOOBI CTAOMIM3AIMU HAHOYACTHII.
DYyHKIUOHAJIbHBbIE CBOHCTBA HAHOMATEPHUAJIOB
[TonynpoBoHUKOBBIE ~ HaHOMaTepuaibl. (OCOOEHHOCTH 30HHOM  CTPYKTYpPhl  METAJLJIOB
Y IOJIyIIPOBOJHUKOB B HaHOKPUCTAJUIMUYECKOM COCTOSIHUU. VMI3MEHEHHE IUPHUHBI 3alPEIEHHON
30Hbl. OlleHKa pa3MEpOB HAHOYACTUII M3 CHEKTPAIbHBIX JaHHBIX. KBaHTOBBIE BBIXObI
JIOMMHECIIEHIMU JJI PsJa HOJyIPOBOAHUKOBBIX HAHOCTPYKTYP.
TepMoOdnEeKTpUUECKME HAHOMATEPUAIbl W HAHOMATEPUAIBI C BBICOKOM JIUAJIEKTPUUYECKOM
IIPOHUIIAEMOCTHIO.
MarnutHble HaHoMarepuanbl. BimsHue pasmepa 4acTMLl Ha MarHUTHBIE CBOMCTBA
dbeppomarneTkoB. OCHOBHBIEC MapaMeTphl, 3aBUCAILIUME OT pa3MepHOro (akrtopa. VM3meHneHue
KOOPLUUTUBHOM CWIBl C yMEHBIIEHHEM pa3Mepa MarHuTHoW yactuubl. [lepexon
B cyllepnapamMarHuTHoe cocrosinue. OLeHKa pa3Mepa HaHOYACTHIbl U3 JIaHHBIX 110 MarHUTHOU
BOCITPUUMYHUBOCTH. MarHuTHBIE CBOMCTBA aHU30TPOITHBIX HAHOYACTHII.
Mexanudeckue cBoiicTBa. [loBblleHME TPOYHOCTH  HAHOKPUCTAIIMYECKUX  METAJIOB.
JlepexTHOCTh BelleCTBA B HAHOKPUCTANIMYECKOM COCTOSIHUM. [loBBIIIEHME MMIACTUYHOCTU
KepaMHUUYECKHX MaTepUalloB B HAHOKPUCTALUIMYECKOM cocTosiHMM. HaHoaucneprupoBaHue
METO/IOM CHJIBHOTO J1e(hOpMAIIHOHHOTO BO3IECHCTBHS.
Ba:xuneiinmue o0/1acTy NpUMeHEeHUSI HAHOMATEPHUAJIOB
Hanocencopsl. Hano- u MonekysnsipHas 3JIeKTpoHUKA. DOTOHUKA. YCTPOMCTBA HAa KBAaHTOBBIX
TOYKaX — JIa3epbl, CBETOAMOJbI. DJIEKTPOHHBIE MEXAHUYECKHUE CHUCTEMBbI. Y CTpOICTBA s
xpaHeHust uHdopmaruu. KataauTuyeckue CUCTEMBI.
HanoxommnosutHeie Matepuanbl. Knaccudukaiyus HaHOKOMITO3UTOB (10 XUMHUYECKOW MPHUPOJIE
MaTpullbl, 10 GOopMe U XapaKTepy HaMOJHUTENEeH U3 HaHodacTul). HaHOKOMIIO3UTHI osumep —
HEOpraHnyeckast HaHoyacTula. HaHodacTuilbl B HEOpraHMYeCKUX MaTpulax.
buonornueckne Hanomarepuanbl. KocCTh Kak OWONOTHYECKHMN HAHOKOMMO3UT. I[loaxomsl
K TOJYYCHHIO HAHOCTPYKTYp Ha OCHOBe Omomosekyn. KommiemeHTapHOCTh M caMocOOpKa.
Heoprannueckue HaHoMaTepuaibl U OHMOCOBMECTUMOCTH. lcmonbp30BaHME HEOPraHMYECKHX
HAaHOMAaTEpUAJIOB Jisi JIMarHOCTHKHU, JIEYEHUS W JIOCTABKU JIEKApCTBEHHBIX IPEnaparoB.
buoTtexHos0oruM 1 HAHOMEIMIMHA.
IIpou3BOACTBO HAHOMATEPHUAJIOB
PriHOK HaHOMaTepranoB. THHOBAIIMOHHBIE TEXHOJIOTUU. UHIYCTpUsS HAHOMATEPUAJIOB.

4. Komnerenuuu, popmupyemblie B pe3yabTaTe OCBOCHHUS AUCHUNIMHBI

o CIIOCOOHOCTh ~ HCHOJB30BaTh  IOJyYEHHbIE  3HAHUSA  TEOPETHMYECKHMX  OCHOB
(byHIaMEHTATBHBIX Pa3/Ie/IOB XUMHHU TIPH PELICHUH MpodeccuoHanbHbIx 3ana4d (OITK-1);

. CIIOCOOHOCTh K TOHMCKY U MepBUYHOW 00paboTKe HAy4yHOM M HayYHO-TEXHHUYECKOH
urdopmarmu (OI1K-5);

. BJIAZIETh CUCTEMOH (pyHIaMEeHTaIbHBIX XuMuueckux nmousatui (ITK-3).

5. Ilnanupyemsle pe3yJbTaTbl 00y4eHHA
B PE3YIBTATEC OCBOCHUA TUCHUIIIIMHBI CTYJACHT MOJIZKEH

3Hamb:

L4 MECTO HAHOXUMHUU U HAHOTCXHOJIOTUHU B CUCTCMC HAYK;

L4 OCHOBHBIC TCOPCTUUCCKHUC ITOJIOKCHUSA U TOHATUA HAHOXUMHWU U HAHOTCXHOJIOTUH

L4 CYIITHOCTBb peaKI_II/Iﬁ H IpOLECCOB, UCITOJIB3YEMbIX B HAHOXMMHUHU U HAHOTCXHOJIOTHH,

L4 MMPUHIUIIBI 1 00JIaCTH UCIIOJIb30BAHUS OCHOBHBIX METOJ0B HAHOXHMMHH N HAHOTCXHOJIOT'MH

(XuMu4ecKkux, (PU3NUECKUX).
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ymemb:

° MPUMEHSTh OCHOBHBIC ITOJIOXKCHHS M MMOHATHS HAHOXHUMHUH U HAHOTEXHOJIOTHH;

. YCTaHaBIUBATh CBS3b MEK/y CBOMCTBAMU U CTPYKTYPOU HAHOMATEPHUAJIOB;

[ ] BBISIBJIIATH TCCHy}O CBA3b TCXHOJIOT'HHU HU3TOTOBJICHHA H HOCJ’IGI[yIOH_Ieﬁ 3KCHHyaTaHI/II/I
HAHOCTPYKTYPHBIX MaTEPHAIIOB.

6/1a0embn:

° METOJI0JIOTHEH BEIOOpA METO/IOB TIOTYUYCHHS M UCCIICIOBAaHUSI HAHOMATEPHUAJIOB;

[ ] HaBBIKAMU HUX HpI/IMeHCHI/IH;

L] OCHOBaMHM HAHOTECXHOJIOTUU KaK HaHpaBJIeHI/IH MaTepI/IaJIOBeILCHI/Iﬂ.

6. O0mas TPy10€eMKOCTh AU CHUIJINHBI:

3 3aueTtHble eauHULBI (108 yacoB).

7. @opmMa KOHTPOJIAA:

[IpomesxyTouHast arrectanus — 3auet (7 cem.).

KpnMnHaJmcnmecmm H TaMOKCHHAd IKCIIEPTU3A

1. MecTo nucuunIMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOMH MPOrpaMMbl

Juctunnuna «KpuMuHamucTuueckas U TaMOKEHHAsl SKCIIEPTH3a» BXOAUT B BApUATUBHYIO
qgacth 0110ka b1 «/lucturummael (Moaynm)» Kak AucuuiuinHa mo Beibopy b1.B.J1B.9.2.

2. leab ocBoOeHUs AUCUMILIMHBI:

o obecnieueHre (HoOpMHUPOBAHUS TEOPETHUUECKUX 3HAHUN B 00JACTH KPUMHHATUCTHUYECKON U
TaMO>KEHHOM 3KCIEePTU3bI IPHU PELICHUH MTPOOJIeM U 3a7au.

3. Kparkoe coaep:kanue JUCHUTIIAHBI

Beenenue. IlpenMer, cuctema U MeTOAbl KPUMUHAIUCTUKU. VcTopusi €€ CTaHOBIEHUS U

pa3BuTHs. YUeHHE O KPUMHUHAIMCTHYECKON HIeHTU(HUKAWMU U TuarHoctuke. ['ocymapcTBeHHOE

pErylMpoBaHUE BHEUTHEOKOHOMUYECKOW JEesTeNbHOCTH, OpraHu3alis TaMOXXEHHOTro Jela B

Poccuiickoii denepaiuu, HHCTPYMEHTHI TAMOKEHHON MOJIIMTUKU, TAMOXXEHHBIE TPOLEAYPHI U X

cnenu(rka B CHCTEME IEPEMEIICHUS TOBAPOB M TPAHCIIOPTHBIX CPENCTB, TaMO>KEHHBIN

KOHTPOJIb 332 TOBapaMU U TPAHCIOPTHBIMHU CPEICTBAMU, NEPEMELIAEMBIMU YEPE3 TaMOKEHHYIO

rpanunly. Lenn u 3a1aun TaMOXKEHHOW SKCIIEPTHU3bl, OpraHU3alus U MPOBEACHUE TaMOKEHHBIX

DKCIEPTU3 pPa3JIMUYHBIX BHJIOB, TaMOXKEHHas »JKCIIEPTH3a IPOJOBOJIBCTBEHHBIX TOBApOB,

TaMO’KE€HHasl IKCIEPTH3a HEMTPOJOBOJIBCTBEHHBIX TOBAPOB.

4. Komnerennuu, popmupyemsbie B pe3yJbTaTe 0CBOCHHUS M CUMIIIMHDI

o CIOCOOHOCTBIO MCTIONIb30BaTh OCHOBHBIE 3aKOHbBI €CTECTBEHHOHAYUHBIX TUCIMILIMH B

npodeccronambHol AestenbHocTH (OITK-3).
5. llnanupyemble pe3ybTaThl 00yUeHUsI
B pesynpraTe 0CBOEHMS IUCLHUIUIMHBI CTYACHT HOJIKEeH:

3Hamy:

. OCHOBBI TAMO>KEHHOT0 JI€JIa ¥ TaAMOKEHHOI0 peryiaupoBaHus B PD;

o CTPYKTYpPY TaMO>KEHHBIX OpPraHOB U UX (PYHKLINU;

o MHCTPYMEHTBI TAMOXXEHHOW MOJIMTUKH, TAMOXKEHHBIE TIPOLIEAYpPbI, OCHOBBI OCYIIIECTBICHUS
TaMOKEHHOI'0 KOHTPOJISI M COCTABJIEHNS TAMOKEHHBIX IKCIEPTU3 110 PA3JIMYHBIM TPYIIIaM
TOBapOB;

o CYLIHOCTh TaMO>KEHHOM 3KCNEPTU3BI, KIIAaCCUPUKAIINIO, OOBEKTHI U CYOBEKThI IKCIEPTHU3HI,
HOpPMAaTHBHOE 00ECIeYeHHEe TaMOKEHHON KCIEPTU3bI, METO/IbI TAMOXKEHHON IKCIIEPTU3HI,
MOPSAIOK TOATOTOBKM U O(OpMIIEHUS aKTa HKCIEPTHU3bl, OCOOEHHOCTH HKCHEPTU3BI
OTJENbHBIX IPYMI TOBAPOB;

ymembw:

. paboTaTh ¢ HOPMAaTUBHBIMH JOKYMEHTaMHU B 00J1aCTH TaMOKEHHOTO JIeNa;

®  [IPUMEHSITh HOPMATHBHO-TIPABOBBIE aKThl, OTHOCSIIUECS K OCYIIECTBICHHUIO

po¢eCCUOHATBHON JEATETLHOCTH;

e  paboTaTh C HOpPMAaTUBHBIMU JJOKYMEHTaMH B 00JIACTH TAMOXKEHHOTO JIeJa.
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enaoemsn:

o HaBbIKaMU CaMOCTOSITENIbHON ~ paboThI c KOMMEpPUYECKUMU JOKYMEHTaMH,
CONPOBOXAAIOIIMMUA TOBAaphl M TPAHCIOPTHBIE CPEACTBA, IepeMellaeMble Yepe3
TAMO>KEHHYIO TPAHHILY TAMOXXCHHOT'O COI03a;

o HABBIKAMHU COCTABIICHUSI AIKCIEPTHBIX 3aKIIOYCHWH B cdepe TaMOXKXCHHOTO JeNa Ipu
OCYILIECTBICHIUH TAMOKEHHOT'O KOHTPOJIA.

6. O01mast TPy10eMKOCTh JUCIHUIJINHBI:

3 3auerHble eauuuIsl (108 gacos).

7. ®opMa KOHTPOJIA:

[TpomexxyTouHast arTectamus — 3a4et (7 ceMm.).

MeToa0J10THSI 1 METOTUKA HAaYyYHBIX HCCJIeI0BAHUH

1. MecTo qucuuminHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl
Hucuunnmuaa  «MeTonosioruss M METOAMKA HAy4YHbIX HMCCIEHOBAaHMI» BXOIHUT B

BapHaTUBHYIO 4acThb Onoka bl «Jlucrumimbel (MOAynH)» Kak JUCHUIUIMHA 10 BbIOOpPY

b1.B./1B.10.1.

2. leab ocBoeHUs AMCUMILIMHBI:

o dbopMupoBaHHE y CTYACHTOB 3HAaHUN, YMEHUH M HaBBHIKOB IO OCHOBAaM Hay4dHO-
HCCJIEIOBATENbCKOM pPAabOThI, €€ OpraHu3allid U METOJUKH TMPOBEIACHUS BO BpeMs
oOy4deHus B By3e, B JajbHEIIeH MpodeccnoHalbHOM 1eATeTbHOCTH.

3. KpaTkoe coaepskanue QuCHUNIHHBI

MeTtonos1ornyeckue 0OCHOBbI HAYYHOT0 MCCJI€I0BAHUS

Bunbl Hay4HBIX WCCIEIOBaHMK B IEJIOM W B oOpa3oBaHuu. Pedrekius B HcClIeIOBaHUU

U MPaKTUYECKOW NeATeNbHOCTH mNemarora. HayuHnoe uccienoBanue B oOpazoBaHuu. OCHOBHBIC

MPOTUBOPEYUST U MPOOJIEMbl, HAY4YHOTO HccienoBanus. OnpeneneHue BapUAHTOB JIOTHKHU

HAyYHOTO HCCIEeI0BaHusA, (HOpPMYIUPOBOK OOBEKTa M mpeameTa. PackpbiTve uieu, 3aMmbiciia

U yMmeHue (HopMyaHpOBaTh BapUaHTHI THIIOTE3bl McciienoBaHus. OmpeneneHue W pa3paboTka

OCHOBHBIX TIOHATUW M KaTEropHii, OMpeAeNsIomuX CyTh HCCIEIOBaHHUSA. YdacThe B HAay4YHO-

HCCJIeI0BATENbCKOM padoTe.

[Tpupona u GyHKIMH, TEOPETHUECKHE OCHOBBHI M MPOOJIEMaTHKAa COBPEMEHHBIX HAyYHBIX

ucciaeoBaHuii B oOpazoBaHuM. VICTOUHMKM U YCIOBUS HCCIEAOBATEIILCKOTO TOMCKA.

Opranuzanus ONBITHO- TOWCKOBOM  HCCIEIOBAaTENbCKOM paboThl B 00pa3oBaTENbHBIX

yapexaeHusx. Komriekec MeTo10B HayqYHOTO HCCIICIOBAHUS

Kinaccnpukanusi MeTrogoB  HaydyHOro mo3HaHusi: ¢uiuocodekne, oOIIEHAYYHBbIE,

YaCTHOHAYYHbIE, THCIUITHHAPHbIE H MEKTUCIHNJIMHAPHBIE METOABI U MOAXO0AbI

TeopeTnueckrue M NPAKTHUUECKHE METOAbI HAyYHBIX HCCIEIOBAaHUN. YuyacTHE B Hay4HO-

npakTuuecknx KoHpepenumsx. KypcoBoit mpoektr kak ¢opma y4dacTHsi B HAy4YHO-

UCCIIeIOBaTeNbCKkol pabore. CTpyKTypa Hay4YHO-HCCIEIOBATENbCKOW pPabOThl CTYAEHTA.

CocraBnenue miuaHa paboThl, CIIOCOOBI HAMCAHUS TEKCTa, CIOCOObI U TEXHHKA LIUTHPOBAHUS.

Ctunb W3NOKEHHs HaydyHBIX cooOmeHuil. [loAroroBka mpe3eHTAlMu HUCCIeN0BATEIbCKOM

paboThl, opopmiIeHHE TabIHUII, CTOCOOBI MPEICTABICHUS PE3YIHTATOB HAYYHBIX UCCIICIOBAHUIA.
4. Komnerenuuu, popmMupyembie B pe3yJbTaTe 0CBOCHUS JUCHUILIMHBI:

° CIOCOOHOCTh K caMoopraHu3aiuu u camooodpasobanuto (OK-7).

5. llnanupyemblie pe3yJbTaThl 00yUeHUsI
B pe3ynbrare ocBOEHUS AUCIUIUIMHBI CTYICHT JOJIZKEeH:

3HAMb:

o BU/JIbI HAYYHBIX UCCIICIOBAHHMIA,

o OCHOBBI METOJIOJIOTHH HAYYHOTO ¥ IICHXOJIOTO-TIeITarOTHYECKOTO UCCIICOBAHNS;

o METOTbl HAYYHOTO MCCIIEAOBAHUS (IMITUPUICCKUE, TCOPETHICCKUE, MATEMATHICCKHE,
JIOTUYECKHE);

o MpaBHJia OPraHU3AINH UCCIIEOBATEIHCKOTO IKCIIEPUMEHTA;
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. OCHOBHBIE MTOXO/IbI B HAYYHO-UCCIIEA0BATEIHCKOM paboTe (CUCTEMHBIN, eI TETbHOCTHBIH,
CHUHEPIreTUYECKHUH, aKCUOJIIOTMYECKUN, aKMEOJIOTUYECKUN U T.1.);

° pe3ynbTaT HAYYHOTO UCCJIEI0BAHMS KaK 11€JIb HAYYHOI'O IMOMCKa;

° STUYECKWE HOPMbI W  TMpaBWiIa  OCYHIECTBICHHUS  IICHXOJIOrO-TI€IaroruyecKoro
HCCIIEAOBaHUA.

ymemp:

° MPUMEHSTh HaAyYHbIE METO/bI B X0J1€ HAYYHOI'O U MEJarOTUYECKOT0 UCCIICA0OBAHUS;

° pazpabaThiBaTh NPOrpaMMbl  HAY4YHOTO, TMEJArOTMHYECKOrO0 U ICHUXOJOTMYECKOro
AKCTIIEPUMEHTA;

° HCITOJIB30BaTh Pa3HOOOpA3HBIC METOAMKHU IKCIIEPUMEHTAILHOTO UCCIIC0BAHUS;

° MPUMEHATh METOAbl M3YYCHHS HAy4HOW, y4eOHOH ¢ METOAMYECKON JIUTepaTyphl,
ApPXHUBHBIX JOKYMEHTOB;

° 0hOpMIIATH pe3yIbTaThl HAYYHOTO TPY/IA;

° aHAJIM3UPOBATh W OIICHMBATh pPaOOTHI B KOHTEKCTE II€IarOTHYECKOr0 HCCISIOBaHUS
C TOYKM 3PEHHS METOJOJOTHYECKOW HaykH, OOpa3oBaHUS U B HCCIIEI0BATEIHCKON
EITEIbHOCTH.

e1a0ems:

° BIIAJICTh HAYYHON TEPMHUHOJIOTHUEH, TOHUMATh €€ CMBICI U TPAMOTHO €10 OTIEPHPOBATH;

° MOHUMATh OCOOEHHOCTH COBPEMEHHOW METOAOJOTUYECKOW CHUTyallud ¢ YMETh

MPEJCTaBUTh XapaKTEPUCTUKY COBPEMEHHBIX TEHACHUUH B O0OJACTH METOAOJOTHH
Y HAyYHO-UCCJIEI0BATEILCKOM JIEATETbHOCTH;
. IPaMOTHO BJIaJIETh UCCIIEIOBATEIILCKUMH MPOIEAYpaMU;
o BJIaACTb MCETOHOJIOTHYCCKUM allllapaToM 3HaHI/If/'I, KakK Ipu HOpe3CcHTalrun COOCTBEHHOI'O
MCCJIEIOBAHMS, TAK U B MIPOLIECCE IKCIIEPTU3BI TI0OOOTO HAYYHOTO UCCIIC0OBAHUS;
6. O01mast TpPyA0eMKOCTh JUCIHUIJIMHBI:
1 3auernas enunuia (36 yacon).
7. ®opmMa KOHTPOJIA:
[TpomexyTouHas aTTectanus — 3a4er (5 cem.).

Ilcuxoyorust IMIYHOCTH

1. MecTo nucuunuHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOMH MPOrpaMMbl

Juctunnuua «[lcuxonmorusi NTMYHOCTU» BXOAUT B BapUaTUBHYK dYacTh Oioka bl
«ducrumnunel (Moaynu)» Kak aucuuminHa o Beioopy b1.B./IB.10.2.

2. Ileb ocBOEHUSI AMCHUNJIMHBI:

° chopMHUPOBATh Yy CTYJIEHTOB MPEJCTaBICHUE O MCHUXOJIOTHH JIMYHOCTH — TEOPETHUYECKOM
U TPAKTUYECKOM 00JacTH  4YEeJIOBEKO3HAHMS, HAIMpaBJICHHOW Ha  HCCIEIOBaHUE
3aKOHOMEPHOCTEH (HYHKIIMOHUPOBAHHS HOPMATHHOTO M aHOMAJILHOTO Pa3BUTHUS IMYHOCTH
B MPUpPO/Ie, OOIIECTBE U MHIUBUIYAIbHOM KU3HEHHOM MYTH YeJIOBEKa.

3. Kparkoe conep:kanue THCHHUIIHHBI

Teopuu TUIHOCTH

Memooonocuueckue npuHyUNbLL NCUXOI02UN TUYHOCHU

Merononorus Kak Teopuss HaydHoro Mertoza. OCOOEHHOCTH TIO3HABATEIBHOW CHUTYaIluU

UCCJEOBAHUS JIMYHOCTH. [IpHMHIMO CHCTEMHOCTH: YPOBHH, KOMIIOHEHTHI WU MEXaHU3MBI

CTPYKTYPHOUM OpraHMU3aIiuy JMYHOCTH. [I[pUHIINUIT aKTUBHOCTH U TOJXOJIBI, PACKPBIBAIOIINE ITOT

npuHUuI. [IpuHIUI pa3BUTHS: J€TEPMUHAHTHI, YDOBHU U CTAJUU PA3BUTHUS JTUYHOCTHU, IPUHIUIT

cyOBeKTa, MPUHIMN ACTEPMUHHU3MA, TIPUHITUIT €IUHCTBA TEOPHHU, DKCIIEPUMEHTA U MPAKTUKH.

Teopuss kak (¢opMa HAydHOrO TIO3HAHHUS TCUXMYECKOW peanpHOCTH. Crnenuduka

MICUXOJIOTHYECKOU TeopuH. IMIUTMIIUTHAS KOHIENIUA. DKCIUTUITUTHAS KOHIICTIIIAH.

Knaccuueckuil ncuxoananusz u e2o moougukayuu

Knaccuuecknii ncuxoananus 3. @peiina. Ananutudeckas ncuxosjorus K. FOnra. Crpykrypa

ncuxukd. [TonsaTrue apxeruna u ncuxudeckor GyHkuu. MaauBuayanus u ee stansl. [logxoasr k
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TUMOJIOTUU JIWYHOCTU. HauBuayanebHas ncuxosorus A. Annepa. UyBCTBO HEMOITHOIIEHHOCTH U
KOMIUIEKC HETIOIHOLIEHHOCTH.
Koenumuenoe nanpagnenue ¢ meopuu 1udHoCmu
Teopus nmonst K. JleBuna. Teopust nuuHOCTHBIX KOHCTpYKTOB JIk. Kemin. 3akoH HaydeHus.
Teopust onepantHoro odycnoniauBaHus. CX0ACTBO U pa3nyKs TEOPUU HAyYEHUSI U COLIUATIBHO-
KOTHUTHBHOM Teopuu. O0yuyeHune myreM HabIoACHNUS.
T'ymanucmuueckaa ncuxonozus
OcHoOBHbBIE IPUHLIMIIBI TYMAaHUCTUUYECKOM mcuxosoruu. Teopust inyHocTHBIX 4yepT 1. Onmopra.
Teopust camoaktyanuzanuu A. Macnoy. Ilonsitue camoaktyanuzainuu. Mepapxusi MOTUBOB I10
Macnoy. Teopusa K. Pomxepca M NOHATHE KOHIPYIHTHOCTH. IIpMHIMIIBI JIMYHOCTHO-
LEHTPUPOBAHHOU IICUXOTEPAIINH.
Omeuecmeennas ncuxon02us TUYHOCHU
[IpoGiieMa NMYHOCTH B OTEUECTBEHHBIX MCHXOJIOTUYECKUX IIKOJIAX: KYJIbTYpHO-HCTOpHUYECKAs
teopust JI.C. Beirorckoro, Teopus gesrenbHoctn  A.H. JleonTtheBa, ¢uinocogcko-
ncuxonorudeckas teopust C.JI. Pyounmreitna. [Ipob6nema yenoBeka B Tpynax b.I'. Ananbesa.
OTHomIeHNE Kak euHuIa aHanu3a JuaHoctd o B.H. Mscumesy. [lonstue ycranosku no J[.H.
V3uan3e. HoBble TEHAEGHLMHM MCCIEIOBAHUA JIMYHOCTH B OTEYECTBEHHOM IICUXOJOTHHU.
[IpoGiieMa MoOpanbHOrO pa3BUTHUSA JUYHOCTH. VccienoBaHUs NPENCTaBIECHUNH O MOPSA0YHOM
yenoBeke. llcuxomnoruss moHuMaHus W mpoOieMa MpaBAbl W JDKU. MccnemoBaHue JTUYHOCTH
HNOXWIOTO 4YenoBeka. llcmxocemMaHTHKa co3HaHHSA. MeToa PEeKOHCTPYKIHMH CyOBEKTHBHBIX
CEMaHTHUYECKUX MPOCTpaHCTB. [IpoOaemMa HHULIMATUBBI U OTBETCTBEHHOCTH JIUYHOCTH.
NHauBuayaIbHO-TICMX0JI0THYeCKHEe 0CO0CHHOCTH JIMYHOCTH
Temnepamenm Kak 6a308a:a XapaKmepucmurka 1UYHOCIMU
Kpatkas  wucropus  uccienoBaHUS ~ TEMIEpPAMEHTa:  IyMOpajbHblE,  COMAaTHYECKHUE,
NcuXo(U3HOIOTHUECKUEe M TCUXOJorudeckue Teopud. (OCHOBHBIE IIKOJIBI TEMIIEPAMEHTA.
PesynbraTel pa3paboTku MpoOJieMbl TEMIEpaMEHTa B OTEYECTBEHHOW IICHXOJOTMH H 32
py6exxoMm. TpexxommnonenTHas Teopus [Inomuna. MccnenoBanue AeTCKOro TeMIIEpaMeHTa.
IMOUUOHANLHAA HCUZHD TUYHOCIU. 3AUWUMHOE U Co8a0aruiee noeedeHue
Onpenenenne smouuil. Bunet smoumit. Teopum smommit. Heiipodusnonornueckuii,
AKCIIPECCUBHBIM M UYBCTBEHHBIM acmeKkThl sMouMi. BanentHocts smomuii. CTtpax u ero
OpUYMHbL. 3amUThl U UX GyHKUMU. [IpuMHUTUBHBIE U 3peinble (OPMBbI 3AIMUTHOIO MOBEICHUS.
CoBnanaroniee NOBEIEHUE U €r0 CPABHEHHE C 3aLTUTHBIM.
A-konuenyun: nonoeas u 2endepuas uodenmuynocms. Couyuanvnvle npeocmasneHus
JAUYHOCMU
CaMoco3HaHMe Kak TIpolecC M pe3yabTaT. S-KOHUENIMS KaK pe3yapTaT CaMOCO3HaHUS.
CamoonieHka, o0pa3 S u camoyTBepikieHue TuYHOCTH. [lonoBas MAEHTUYHOCTE U MpodiieMa ee
¢dopmupoBanus. CouuanbHble mnpenacTaBieHus. ColMaabHOE MBIIUIEHHE U €r0 MPOLEAYpHI:
npo0iieMaTu3alys, pernpe3eHTalus, UHTepIpeTalys 1 KaTeropu3aus.
Bonesaa pezynayua nuunocmu
['erepoHomHble Teopuu Boiau. AddexTuBHas Teopus Boau. Teopun aBTOHOMHOW BOJIU:
MOTHBALIMOHHBIM MOAXO0A (BOJS KaK MHUPOBasl CHJIA; BOJIA KaK HAyaJbHBIH MOMEHT MOTHUBALUU
JICUCTBHSI; BOJIS KaK CIIOCOOHOCTh MPEOJI0JIeBaTh MpensaTcTBus). [1oaxoa cBoOOIHOrO BHIOODA,
peryJIILIMOHHBINA noaxonA. BoneBoe n npousBosibHOE AelicTBHE. BoneBast perynsnust TMYHOCTH.
Hapymienue BoieBOro KOHTpOJISL.

4. Komnerennuu, popmupyemsblie B pe3yJbTaTe 0CBOCHHUS AN CUMIIIMHDI:
. CHOCOOHOCTh K caMoOopraHu3aiuu u camooopazoanuto (OK-7).

5. llnanupyemble pe3yJbTaThl 00yUeHUsI

B pe3ynbrare ocBOE€HUS TUCHUIUIMHBI CTYACHT HOJIKEeH:
3Hamb:
o OCHOBHBI€ [ICUXOJIOTUYECKHE TEOPUN JTUYHOCTH;
ymembv:
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o AHATM3UPOBATh JUYHOCTh W (PAKTOPHI PA3BUTHS JUYHOCTH HA OCHOBE Pa3IUYHBIX
TEOPETUUYECKUX BO33PEHUI;
enademp:
o OCHOBHBIMH MOHSATHSMU IICUXOJIOTUH JIMYHOCTH, HABBIKAMU CaMOaHaIn3a.
6. O01mast TPy10eMKOCTh JUCIHUIJINHBI:
1 3auerHas enunamia (36 yacon).
7. ®opMa KOHTPOJIA:
[TpomexyTouHas aTTectanus — 3a4er (5 cem.).

Ilcuxosorus cTpecca U ICUXOTEXHUKH YIIPABJCHUA SMOIIMOHAJTBHBIMHA COCTOSTHUAMMU

1. MecTo nucuuminHbl (MOAYJisl) B CTPYKTYpe 00pa3oBaTeibHON MPOrpaMMbl
Hucuunnuna «[lcuxonoruss crpecca M TNCUXOTEXHUKH  YIPABJICHHUS  SMOIMOHAIBHBIM
COCTOSTHUEM» BXOJIUT B BapHaTHBHYIO dYacTb Oyioka bl «/lucuurmimsasl (Moaynu)» Kak
mucrumivHa o Beioopy b1.B.JIB.10.3.

2. llesid 0CBOEHHUS JUCHUILIHHDBI:

o dopMHpoBaHUE Yy CTYACHTOB CHUCTEMHBIX HpEICTAaBICHUH O CTpecce, €ro MNpUYMHaX,
IPOSIBJICHUSAX U OCIEACTBUSIX;
o (dopMupOBaHHE YMEHMI MpPOBOAUTH HAYYHO OOOCHOBaHHYIO JHMarHOCTUKY CTpecca

U COCTOSIHMM CHIDKEHHOW pabOTOCIOCOOHOCTH U Peain30BBIBATH MPOTPAMMBI O0YUYEHHS

npreMaM MCUXOKOPPEKIINU CTpecca.

3. Kpartkoe cogep:xaHue TUCHUILIHHBI
IIcuxousorus crpecca
Oobwan xapakmepucmuka nCuXu4ecKkozo cmpecca
[TpoGiema npodeccuoHanbHOro 310poBbsl. BiusiHue cpeasl Ha ncuxudeckoe 310poBre. CTpecc
Kak Hecreuuduueckas peakius opranusma. TeopeTHKO-MeTOA0I0IrMUYeCKHE OCHOBBI MPOOIEMbI
ctpecca. OcHoBHBIE cTaguu crpecca 1o I'. Cenbe. YcinoBus BOSHUKHOBEHHUST HH(OPMAITHOHHOTO
ctpecca. OcoOEHHOCTH TPOSBIEHUS SMOIMOHANIBHOTO crpecca. llcuxodusuonorust crpecca.
CTpyKTypBl MO3Tra M CTPECCOBBIE COCTOSIHUS. bruomorndecknii crpeccop. DHAOKPHUHHAS CHCTEMA
ABTOHOMHAs HEpBHas CUCTeMa (CHUMIIaTHYecKas M Mapacummarudeckas cucremsl). CepaeuHo-
cocyaMcTas cuctema. BiusiHue crpecca Ha KpOBEHOCHYIO cuctemy, cepaue. [lumeBapurenbHas
cucremMa. Myckynatypa. KoxHo-rampBaHuueckas peakius. dusznonormyeckas peakuus Ha
cTpecc.
Ilpobnema cmpecca é npogpeccuonanvnoit deamenvHocmu
[Tonsatne mnpodeccHoHaABHOTO cTpecca. 3aJayd H3YyYeHHs cTpecca B OpraHU3aIusX.
CyOcunapoMbl NMPO(EeCCHOHAIBHOTO CTpecca. YCIOBUS JAEATEIBHOCTH M (akTOpbl Pa3BUTHSA
npodeccuoHaibHOTO cTpecca. CucreMa oreHKH MpoQecCHOHANBHOTO cTpecca. [IpuunHbl pocTa
ypoBHs mpodeccuoHambHOro crpecca. Kiaccudukanus npodeccHoHaNbHBIX CTPECCOPOB.
[lIxana nmpodeccuonanpHoro crpecca. lllkana onenku crpeccoBbix cutyaruit T. Xomnmca u P.
Peii. Illkana >xu3HeHHBIX coObITHii [.A. Annepcona. MHaumBuayanbHble OCOOEHHOCTH U
MPOSIBIIEHUS POPECCHOHATBHOIO CTpecca.
Knaccugpukayusa npogpeccuonanvnvix cmpeccopos
OpraHM3anoOHHBIE  TPEINOCBUTKA  CTpecca.  Mapkepsl — cTpecca,  OpraHU3alMOHHBIC
XapaKTEPUCTHKH, pa3mep, rpaduk paboTel. CTpeccopbl B OpraHU3alMOHHON KU3HU: (hrU3HYecKue
(mrym, cBeT, BHOpaIus), MCUXOCOIMAIbHBIC (POJIeBasi HEOMPEACICHHOCTh, POJICBON KOH(IIHKT,
poseBas  MEperpyKeHHOCTh). HeOmarompusiTHble  XapaKTEPUCTHUKH CMEHHOW  paloOTHI.
XapaKTepUCTUKN CUTYyallMu Kak MeauaTopsl crpecca. ConuanbHas MoIepKKa PyKOBOIUTENEH,
koyter. TpyporonusMm. OpraHu3allMOHHBIE XapakTepUCTUKU. CTpyKTypa: crenuaiuzalus u
pazjierieHne Tpyna, LEHTpaIH3alus YIpaBIEHHsS, COOTHOIICHWE CTPYKTYphl W (QYHKIHA
OpraHu3aliy, KajpoBas MMOJUTHKa U JAp. Paboume XapakTepUCTUKH: COJepkKaHHE pPaOOTHI,
cpeacTBa padoThl, (HU3UKO-XUMHUYECKHE M TEXHHYECKHE YCIOBHS TPYAA, CONUAIBHBIC YCIOBHS.
WHauBUyalbHbIE  XapaKTEPUCTUKU:  NPOQPEecCHOHATbHBIE, MOpPaJbHO-HPABCTBEHHBIE U
OpraHu3aIMOHHBIE, ICUXOJIOTHYECKHE, PU3NOIOTHIECKHE, (PU3NICCKHUE.
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Ilonamue mpagmamuueckozo cmpecca
OO0mast xapaKTepUCTHKA U KIACCU(PHUKALHS SKCTPEMAIBHBIX YCIOBHH AedrenbHocTH. Kpurepuun
KJIaCCU(UKALUU HKCTPEMAJbHBIX CUTyaluud. TpaBmaTthyeckue cOOBITHS M TpaBMaTUYECKUIN
cTpecc. JluarnocTuueckue KpUTepUH TpaBMaTUYeECKOro crpecca. Ilcuxonornueckne MexaHu3Mbl
BO3HUKHOBEHMS MocTTpaBMaTuyeckoro crpecca. ®akropsl prucka pazsutus [ITCP. [Tpunuuns: u
meTobl padoTsl ¢ IITCP.
Xapakmepucmuxka noGe0eHYeCKUX U NCUXUUECKUX PEeaKyuil 4ejl06eKa 6 IKCHPEMAIbHbIX
cumyauuax
XapakTep M HHTEHCHUBHOCTb IICUXHYECKHX, ICUXOCOMATHUYECKUX M ICUXONATOJOTMYECKUX
OPOSIBIICHUH B TOCTCTPECCOBBIN IEPHOM, 3aBHUCANIMNE OT OOBEKTHBHBIX U CYOBEKTUBHBIX
oOcrositenscTB. CTaguu mepuojia BO3ASHCTBUS M MEPBBIX 3TANOB MocieBo3aeiicTBus. OOmas
XapaKTEpUCTHKA NICUXOIEHHBIX PAcCTPOMCTB, BO3HMKAIOUIMX IPU 3KCTPEMAJIbHBIX CHUTYyalMsX.
Oco0eHHOCTH MCUXOTeHHBIX PACCTPOMCTB MPH JIEATEIHHOCTH B SKCTPEMATbHBIX YCIOBHUSX.
Cunopom IMOUUOHAILHO20 6bI2OPAHUA 6 NPOPECCUOHATLHOM 00U eHUU
O6mue npeacrabieHus o npodeccuoHanbHOM Bbhiropanuu. [IpodeccuonanbHoe BIropaHue Kak
peakuus Ha cTpecc Ha paboTe. OMOLMOHAIBHOE BBITOPAHUE KaK MEXAHU3M ICHXOJIOTHYECKOU
3amuThl. DaKTOPBI, MPOBOLUPYIOIINE «3IMOLIMOHANIbHOE Bbiropanue» 1o B.B. boiiko. Cunapom
BBITOpaHHUA B counuanbHbIX npodeccusix mo T.M. Ponrmnckoi. Ilpmemsl camoperymsuuu
SMOIMOHATBHOTO BhIrOpaHus. BiausHue npodeccuoHalbHOTO CTpecca Ha pa3BUTHE OOJIE3HEH.
Hnoueuoyanvnwvle ocobennocmu u nposaeIeHus npodheccuonantbHo2o0 cmpecca
JlnunoctHas oueHka curyauuu. [loBenenueckue peakuuu. Jlmynocte tuna A. CamooneHKA.
Jlokyc KkoHTpoinsi. BwiHOCIMBOCTH, camMOd(p(EKTUBHOCTh, camMOyBakeHHe. HeraTuBHas
s dexTuBHOCTH, pon 3aHsATHH. [lcuxuueckne MexaHU3MBI cTpecca: oO0uia, UppaloHaIbHbIC
yoesxxnenus. Ponb ppycrpanuu B ctpeccoBoM coctostau. [1podiaema monckoBoi akTUBHOCTH IO
B.C. Potenbepry u B.B. Apmasckomy. TpeBo)KHOCTh Kak 4epTa JIMYHOCTH U KaK COCTOSTHUE.
Cmpecc u konune
[TpusHaku coBmagaHusi co cTpeccoM (KOMHMHT) Kak omnocpeayroumii ¢akrop Konuenuu
COBJIAJIaHUSI CO CTPECcCcOM. 3alUTHOE M CTpPEecc-COBIajarollee MoBeaeHue. MexaHn3Mbl
IICUXOJIOTMYECKOM 3aluThl. BiMsHME KONMHTra Ha 30pPOBBE U HA IICUXUYECKHE PacCTPOMCTBA.
CoBnaganue co cTpeccoM B MPOoPEeCCHOHATBHON IeATETLHOCTH.
IIcnxoTexHnka ynpasJjieHUs] SMOLMOHAJIBHBIMH COCTOSTHHSAMH
OCHOBBI NCUXOTEXHUKH. MeXIyHapOoaHble MPOrpaMMbl IO COXPAaHEHHUIO MPOo(eccroHalIbHOTO
310poBbi. ['pynmsl conuanbHo noaaep:kku. Ilomomps nepconany B pamkax IIIII. Perymsamus
AMOLIMOHAIBHOTO cOocTOsiHUS. Perymsmus  ¢usnonornyeckoro Bo30OyxaeHus. I[Iporpammsl
ynpaBieHus: BpeMeHeM. @DuTHecc-pOrpaMMbl WM HPOTrpaMMbl  OOIIETO  03/I0POBIICHHS.
CpenctBa ncuxomnpodunaktuyeckod pabotel. Knaccudukanus CcpeiacTB  ONTUMH3ALUU
(GYHKLIMOHAJIBHBIX ~ COCTOSIHMH.  My3bIKalbHblE M IIBETOMY3bIKQJIbHBIE  BO3JEHCTBHUS.
Cneuuanbible BUAbl (usmueckux ynpaxHeHud. [lpuemsl camomaccaxka. OpraHusanus
KaOMHETOB  IICHUXOJIOTMYECKOM  pa3rpy3kd B  IPOU3BOACTBEHHBIX  ycioBHaXx. OOmas
XapaKTepUCTHKAa METOAOB camoperyisnuu. Meronsl koppekuuun u  Tepanuun  IITCP.
[Icuxonoruyeckasl IOMOIIb BCKOPE MOCIIE Yy4acTUsl B KPU3UCHOM CUTYallUH — IICUXOJIOTHYECKUN
neopuduHT. MeToAbl MOBEAECHYECKOM TICUXOTEPATUN CTPECCOBBIX COCTOSTHUM.

4. Komnerennuu, popmupyemMsblie B pe3yJbTaTe 0CBOCHHUS AN CUMIIIMHDI
. CIIOCOOHOCTH K caMoopraHu3anuu u camooOpazoBanuto (OK-7).

5. Ilnanupyemble pe3yJabTaThl 00y4eHHsI

B pe3ynbrare 0ocBOE€HUS TUCHUIUIMHBI CTYACHT HOJIKEeH:

3Hamy:

o CoNepKaHWE TIOHATHS aJaNTallid dYeJIOBeKa, MPO(ECCHOHATBHOTO 370pPOBbs, oOIIee
npejcTaBieHne 0 (YHKIIMOHATBHBIX COCTOSIHUAX OpraHu3Ma;

o OTIpeNieNIeHusl CTpecca, dycTpecca, AUcTpecca, MPoPecCHOHAIBLHOIO U TPAaBMAaTHUECKOTO
cTpecca;
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. I[ITCP, mnenu, 3amayd ¥ TNPUHIMIBI HM3y4eHHUS cTpecca B  MpodhecCHOHATBLHON
U DKCTPEMAJIbHOM NEATEIILHOCTH;

J UCTOPHUIO M3Y4YCHHUSI MPOPECCHOHAILHOTO M TPAaBMAaTHUYECKOTO CTpecca B OTEYECTBEHHOU
¥ 3apy0eIKHOM TICUXOJIOTUH; ICUXO(PU3NOIOTHYECKUE OCHOBBI CTpECca;

. THIIOJIOTUIO U MOJICIIH CTPECCa B OPraHHU3aIHsIX;

. KJTacCU(BHKALIIO CTPECCOPOB B IMPO(ECCHOHATIBHON 1 AKCTPEMATBHOMN NS TeIbHOCTH;

. CoJiep)KaHHEe KaTeropyuil Ka4ecTBa JIMYHOCTH KaK MEIMATOPOB CTpecca;

. VHIMBUyalbHbIC pa3iuuusi B crpecce, Tun A/B, JOKyC KOHTpOJIsi, CaMOOLICHKA;
poOJIeMBI aJIKOTOIU3MA U YIIOTPeOIeHU HAPKOTHKOB Ha padoTe;

o TeH/ICpHBIC PA3INYus B IPOSBICHUH cTpecca B paboyel cpexe;

. pOOIEMBI TPYAOTOIN3MA U MTPO(PECCHOHATLHOTO BHITOPAHMUSL.

ymembp:

° MPOBOJIUTh  TICUXOJIMArHOCTHYECKOE  OOCIeOBaHME  SMOLMOHAIBHBIX  COCTOSIHUI
JUYHOCTH;  TPOBOJMTH  ICHXOIUArHOCTHKY  cTpecca B NPOQECCHOHANBHOM
n 3KCTpeMa.HBHOI>'I JACATCIIbHOCTH,

. pa3pabaTbIBaTh U OCYIIECTBIISATh HA MPAKTUKE MPOTPAMMBbI MPOMUIAKTHKHA U YIPABICHUS
CTPEcCcoM;

. OCYILIECTBIISATh HCUXOKOPPEKIHOHHYIO u IICUXOTEPAIIEBTHYCCKYIO HOMOIIIb
B OKCTPCMAJIbHBIX CUTYyalUAX;

L4 MNPpOBOAUTL IHCHUXOJOIMYCCKOC KOHCYJIbTUPOBAHUC pa6OTHI/IKOB n pYKOBO[[I/ITeHCf/'I
OpraHu3aluil 10 CHIKEHUIO BEICOKOTO YPOBHSI MIPO(ECCHOHAIBHOTO CTPECca;

. IPUMEHSTh CPEICTBA U METOJbl PEryJSILUU CTPECCOBBIX COCTOSIHUI IPH OpraHU3aluH

KaOMHETOB MCUXOJOTUYECKON Pa3rpy3KU B IPOU3BOJCTBEHHBIX YCIOBHUSX.
énaoems:

o METOJIOJIOTHEll  MCCIeNOBaHUH NPO(ECCHOHAIBHOTO CTpecca W HMHTepIpeTanuen
UX PE3yJIbTaThl;

. HaBBIKAMU CAMOCTOSITEJILHOI'O aHAJIN3a MPUUYUHBI U (POPMBI MIPOSBICHUS TPAaBMaTHYECKUX
CTPECCOB;

o HaBbIKaMU TJIAHUPOBAHUS UCCIIEIOBAHUS;

o HaBbIKaMU TICUXO0JIOTUYECKOM MOMOIIYU B SKCTPEMAIbHBIX CUTYaIIHSIX.

6. O01mast TpPy10eMKOCTh JUCIHUIJIMHBI:

1 3auerHas enunwuia (36 yacon).

7. ®opMa KOHTPOJIA:

[TpomexyTouHas aTTectanus — 3a4er (5 cem.).

OCHOBBI IPEANPHHAMATEIBCTBA

1. MecTo ucuunIuHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl
HucuumnrHa «OCHOBBI NpeANPUHUMATENBCTBA» BXOJUT B BapuUaTHBHYIO 4YacTh Onoka bl
«ucuuminHel (MOyNIN)» Kak AucuuIinHa rno Beidbopy b1.B.J1B.10.4.

2. llenn ocBOCHMS IMCHUIIIHHBI:

. IPEOCTaBUTh CTYACHTAM CUCTEMaTHUYECKHE 3HAHHs B 001aCTH NPeANPHUHUMATENbCTBA U

OpraHU3aIy KOMMEPYECKOM IEATEIbHOCTH NPEANPUATHS KaK €r0 COCTaBIISAOIICH:

o IMMO3HAaKOMUTH CTYACHTOB C 0COOEHHOCTIMHA ACATCIIBHOCTH KOMMCPYCCKOT'O MPCAIPUATHA,
YIPaBJICHUEM XO3SIICTBEHHBIMU PUCKAMHU B YCJIOBHSIX PHIHOYHBIX OTHOILLIEHUH, C
CYIIECTBYIOIIEH CUCTEMOU HAJIOTOOOI0KECHHS;

. MIOMOYb B OBJIa/ICHUU MPAKTUYECKUMHU MTPUEMaMU PETYJIMPOBAHNUS KOMMEPUECKOH
JeATETbHOCTH PEAPUSATHUS.
3. Kpartkoe coaep:xanue TUCUMILIHHBI
CospemeHHoOe cocTosiHHEe MaJioro Ou3Heca B Poccun
CpaBHI/ITeJ'IBHaSI XapaKTECPUCTHKA MHUPOBOI'0 Pa3sBUTHUA MaJioro ousHeca u YPOBHA pa3BUTHA €T0 B
Poccun. I[IpoGieMbl pa3BuTus Maloro Ou3Heca Ha cCOBpeMeHHOM dtare. [loHsATHe «cpeaHeroy»
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Kkjacca. VcTopuss BO3HMKHOBEHHMs INMpEANPUHUMATENbCTBA. POJb KIIACCMKOB 3KOHOMHUYECKOU
TEOPUM B PAa3BUTUU  TOHATHS «IIpeANPUHUMATEILCTBOY. Hayunoe  mnonsTue
MIpeANPUHUMATENbCTBA.
Oprann3zannoHHO-NIpaBoBbIe (OPMBI NPEANPHHUMATEIBCTBA
Knaccudukanus mnpeanpuHUMaTeNbCKOW —JIEATENbHOCTH M0 KOJIMYECTBY COOCTBEHHUKOB,
dopmam cobGctBeHHOCTH ¥ T. J. OpraHu3alMOHHO-TIPAaBOBBIE M OPraHU3alMOHHO-
SKOHOMHYECKHE (OpPMBI TpEeaNpPUHUMATENbCKON nearenbHocTd B Poccun. OObenuHeHus
opuaAnYecKux Jul. CuctemMa rocy1apcTBEHHOIO aHTUMOHOIIOJIBHOTO PErYIMPOBaHUS.
Buabl npeanpuHnMaTeIbCKOM AeSITeJIbHOCTH
[TonsTHe NPOW3BOACTBEHHOIO, KOMMEPUYECKOro, (HUHAHCOBOTO M  KOHCYJIBTaTHBHOTO
npennpuHuMarenabcTBa. CylHoCcTh BeHUypHOro 6usneca. Hanpasnenus pa3Butust chepsl yCIyr.
HanpagneHnus pa3BUTHS KOHCAITUHTA.
JIn3uHr kak nporpeccuBHasi popmMa COTPYAHMYECTBA B IPEANPUHUMATEIbCTBE
[TonsTHe M CymHOCTh JU3UHra. Buapl mu3unra. OcoOEHHOCTH (PMHAHCOBOTO, ONEPATHBHOTO U
BO3BPATHOr0 JIM3UHTA. Mcropuueckuil acnekT pa3BuTUs jau3uHra. llpenmymiectBa nu3uHra
nepe; OObIYHBIM KPEIUTOBAHUEM.
@®paH4Yal3MHI KaK cMelIaHHasi (opMa KPYNHOro u Majioro ousHeca. [llonsitue
(¢pakTopuHra
[TonsiTust ToBapHOTO 3HAaKa W KOHTpadaKTHON mpoAykuuu. Poccuiickoe 3aKOHOIATENBCTBO O
JIOTOBOpE KOMMEpUYECKON KOHIleccuu. Mcropus BO3HUKHOBEHHUS (PpaHUYa3MHTOBOM CHUCTEMBI.
Knaccudpukanus ¢panvaitsunra. Ilonstue ¢panmmssl. [IpeumymiectBa U HEAOCTaTKU
¢panuaiizuara. @OakTOpUHI Kak HOBBIA JUISI POCCHIICKOTO MNpPEIIPUHUMATEIbCTBA BUJ
(bUHAHCOBOT'O COTPYIHUYECTBA.
Pucku B npeAnpuHUMATEIbCKOM AeATeJbHOCTH
[lonsTe pucka B MNpPEANPUHUMATENBCKON  nearenbHocTd. [loHsiTHe  OaHKpPOTCTBA.
Knaccudukanmum mnpeanpuHIMaTeIbCKUX PHUCKOB. JluBepcubuKanus MmpeanpuHIMAaTeIbCKIX
puckoB. PemeHue kak OCHOBa YIIpaBJIE€HYECKOro Bo3ieicTBUs. [lpuHATHE ynpaBiIeHUYECKUX
pemenuid. CTpaxoBaHHe MpeANPUHUMATEIbCKUX PUCKOB. KOHKypeHIMsI Kak TJaBHBIM pblyar
PBIHOYHOTO  PEryJIMpOBaHUS  OOIIECTBEHHOTO  INPOU3BOJACTBA.  BuABI  KOHKYPEHIUH.
Knaccudukanus pslHKOB 10 TUnaM KOHKypeHIuH. [loHsTHe HeToOpOCOBECTHONW KOHKYPEHLIUU.
CucremMa rocy1apcTBEHHOIO aHTUMOHOIIOJIBHOTO PETYJINPOBAHUS.
4. Komnerenuuu, popmupyemsblie B pe3yJibTaTe 0CBOCHUS AN CUMIIIMHBI:
. CIIOCOOHOCTH MCMOJIb30BaTh OCHOBBI AKOHOMUYECKUX 3HAHUH B Pa3iIMuHbIX chepax
xusueaestensHoctr (OK-3).
5. llnanupyemble pe3yjbTaThl 00yUeHUsI
B pe3ynpraTe 0CBOSHMS IUCLHUIUIMHBI CTYACHT HOJIKEeH:

3Hamp:

° pa3MyYHbIe BUJIBI U OPTraHU3aI[MOHHO-TIPaBOBbIE (DOPMBI IPEATPUHUMATEIHCTBA,

° MPEMOCHUIKH CO3/IaHUsI COOCTBEHHOTO OM3HEca M 3TaIbl CO3JJaHUsI KOMMEPYECKOTO
HNPEAIPUATHS;

® CTPYKTYPY U COJIepKaHNEe OCHOBHBIX pa3JiejioB OM3HeC-TTaHa BHOBB CO3/1aBaeMOT'0

MPEIPHUITHS,

ymemb:

° CO3/1aBaTh pa3INYHbIC OPraHU3alMOHHO-TIPABOBEIE (JOPMBI KOMMEPUECKUX MPEIIPUITUNL;

° pa3pabaThIBaTh MPOEKTHI YUPEIUTEIbHBIX TOKYMEHTOB;

6/1a0embn:

° HABBIKAMU pa3pabO0TKH OM3HEC-TUIaHa BHOBB CO3/1aBa€MOT0 MPEAIPUHUMATETHCKOTO
MIPOEKTA.

6. O01ast TPyA0eMKOCTh JUCIUIJIMHBI:
1 3auetHas equaMIA (36 YacoB).
7. ®opMa KOHTPOJIA:
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[IpomexxyTouHast arTecTamus — 3a4et (5 ceMm.).
OcHoBbI HH(POPMANMOHHOH KYJIBTYPbI

1. MecTo nucuuminHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl
Hucunmmna «OcHOBBl  MH(OPMAIMOHHOW  KYJNbTyphl» BXoauT B Onok DT/
«DaKyIbTaTUBBD».
2. llenb ocBOeHUsI AMCUMIIIMHBI:
. ¢dopmupoBanre MH(OOPMAIIMOHHONW KOMIETEHTHOCTH CTYACHTOB B Pa3IMYHBIX 001aCTIX
JESTEIIbHOCTH.
3. Kpartkoe cogep:xanue TUCHMILIHHBI
Nudopmanuonnas kyastypa. Unpopmannonnsiii nouck. 'CHTHU
JIokyMeHT Kak HCTOYHUK uHpopmauuu. bubmuorpagpus. CucreMa HayqHO-TEXHUYECKOM
unpopmanuu B Poccuiickoii ®enepanyu Ilonsatue «unHpopMmanmoHHast KyabTypa». [loKymeHT,
BUJbl JOKYMEHTOB: OIlyOJUKOBaHHbIE M HEOIyOJIMKOBAaHHbIE, IIEPBUYHbIE U BTOPUYHBIE.
Cucrema I['CHTU: Benymme wuHGOpMANMOHHBIE ILEHTPHI M KpyNHEHIMe OHOIMOTEKH.
bubnuorpadus, Buasl 6udanorpadun. Auddepenunanus 6ubdarnorpaduueckux T10KyMEHTOB.
Bbubanorpaguyeckoe onucanne. budauorpadpuyeckne ccblIKM
bubnuorpaduyeckoe odopmieHHe pe3yabTaTOB  HMH()OPMAIMOHHOIO  IOMCKAa:  CIHMCOK
UCTIOJI30BAaHHON JIUTEpaTyphl, Onbiamorpaduueckue ccpuiku. bubmmorpaduueckoe omucanue
nokymentoB. CHUBUJl (I'OCTer mo Oubnmorpaduueckomy ommcanuio) B Poccuiickoi
®enepanuu. Meronuka onucaHus JOKyMeHTOB. dopmupoBaHME CHHCKA JIMTEPATYpBI.
bubnmuorpaduyeckne CChUIKM: BHIBI, HCIOJIb30BaHWEe bubmmuorpadguueckoe omnucanue
MoOHOrpaduii, nuccepTanuii, SIEKTPOHHBIX PECYPCOB U T. [I.
HNudopmanuonnbie Texnosorun B HAP. JinekTponHbie pecypchl 11 NOMCKA MHGOpManun
ONeKTpOHHbIE OUOIMOTEKU. DNIEKTPOHHbIE 0a3bl JaHHBIX. TEXHONOTUs MOUCKa HMHpOpMaLuu
B 3apyOeXKHBIX U OTEYECTBEHHBIX AIEKTPOHHBIX pecypcax. DnekrpoHHbie pecypcsl Hb BI'Y.
4. Komnerennuu, popmupyemsblie B pe3yJbTaTe 0CBOCHHUS M CUMIIIMHDI:
o CIOCOOHOCTh ~ pelIaTh  CTaHJApTHBIE 33Ja4d  NMPO(EeCCHOHAIBHOW  JIEeSATEIbHOCTH
C MHCIIOJIb30BaHMEM COBPEMEHHBIX HH(OPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHI
C YUETOM OCHOBHBIX TpeOoBaHMi nH(popMaronHoi OezomnacHoctu (OITK-4);
S. Ilnanupyemble pe3yJbTaTbl 00y4eHHA
B pe3ynbrare ocBO€HUS IUCHUIUIMHBI CTYACHT HOJI/KEH:
3Hamb:
o 3aJjauu, METO/Ibl, TEPMHHOJIOTHIO HHPOPMALIMOHHOTO U 6UOIHorpaduyeckoro NouckKa;
o Ba)KHEHIIIME [IEHTPbl HAYYHO-TEXHUYECKOH, TYMaHUTAPHON U COLMANbHOM HH(pOopManuu;
o OCHOBHBIE ITPUHLIUIIBI TOCTPOCHUSI OUOIMOrpadUIecKoro ONUCaHus;
ymembo:
o OCYILECTBIATh UH(POPMAIIMOHHBIA MOUCK U MOATOTOBKY HAay4YHOH PYKOIHCH C IOMOIIbIO
TPaZMLIUOHHBIX CPEACTB U KOMIIBIOTEPHBIX TEXHOJIOTHIA;
. enaoemo:
. KyJIbTypOoi OTpeOIeHus1, BbIOOpa U MoKrcka HHPOpMalnu;
. KyJIbTYpO# co3aaHusi onbauorpaduaeckoit ”HGOpMaIuu.
6. O01mast TpPy10eMKOCTh JUCIHUIJINHBI:
1 3auerHas equaMIa (36 YacoB).
7. ®opMa KOHTPOJIA:
[TpomexyTouHast aTTectanus — 3a4et (5 cem.).
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