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1. BUabl YYEBHOM JEATEJIBLHOCTH, CIIOCOB U ®OPMBI EE ITPOBEJIEHMA,
TPYJOEMKOCTDb JUCIHUIIJINHBI

Bunbl yueOHOM 1esSTeIbHOCTH: ayAUTOPHBIC 3aHATUS - 1 3aUeTHas eAMHUIIBI TPY/ia
(36 gacoB), camocrosTenbHas pabora — 9 3adeTHbIxX eauHUIl TpyAa (324 yaca), Bcero — 10
3a4eTHBIX eauHull Tpyaa (360 yacos).

dopma IpoBeIeHUS Ay IUTOPHBIX 3aHATHI — JIEKIMU U KOHCYJIbTaIlUH.

B pamkax yacoB caMOCTOSITEIbHOM palOOThl 1O YyKa3aHUIO MpernojaBaTess
acnupaHThl MPOpadaTHIBAIOT TEMbI U OCBAUBAIOT TEOPETUUECKHE BOIMPOCHI, U3JIaraeMble B
JIEKIIMOHHOM KypCe, a TaK)Ke€ CaMOCTOATEIbHO U3y4aloT APYTrHe BOMPOCH IPOrPaMMBI.

DopMOi TEKYILIETO KOHTPOJIS ABJISAETCS 3a4eT.

DopMOU TPOMEKYTOUHOM ATTECTALUU SABJISCTCS KAaHAUIATCKAMN DK3aAMEH.

2. IIEPEYEHD IVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS

B pe3ynbpTaTte 0cBOEHUS AUCIUIUIMHBI BBITYCKHUK JTOJKEH 00J1a/1aTh CIIEAYIOIIMH
KOMITETEHIUSIMU:
2.1 YHuBepcaJbHbIe KOMIIETEHIMU:

» CIIOCOOHOCTh K KPUTHYECKOMY aHAJIM3y M OIICHKE COBPEMEHHBIX HAayYHBIX
JOCTHKEHUH, TeHepUPOBAHUIO HOBBIX uzaei npu pelieHuu
UCCIICZIOBATEIbCKMX W MPaKTHYECKWX  3a7ad, B TOM  YHCIE B
MEKIUCIUILTHHAPHBIX oOmacTax (YK-1);

» CcnocoOHOCTh MPOEKTUPOBATh W OCYIIECTBIISATh KOMILICKCHBIC HCCIICIOBAHMS,
B TOM YHCJIE€ MEXIUCUUIUIMHAPHBIE, HA OCHOBE LEJIOCTHOTO CHCTEMHOTO
HAYYHOTO MHPOBO33PEHUS C MCIOJIH30BAaHHEM 3HAHHWHA B 00JACTH MCTOPUH M
¢mtocodpun Hayku (YK-2);

» cnocoOHOCTh  IUIAaHUPOBAaTH M pemarh  3aJa4d  COOCTBEHHOTO
podecCUOHALHOTO ¥ TUYHOCTHOTO pa3suths (YK-5).

2.2 O6ue-npodeccuoHaTIbLHbIE KOMIIETEHIUH:

» CIIOCOOHOCTh CaMOCTOSITENIFHO OCYIIECTBIISITh HAYYHO-HCCIIEIO0BATENbCKYIO
NEATeTbHOCTh B COOTBETCTBYIOIIECH TMpodeccuOHaIbHOM  00JacTu ¢
UCTOJIb30BAHUEM COBPEMEHHBIX METOOB HMCCIEIOBaHMS M MH(POPMALMOHHO-
KOMMYHHKaIMOHHBIX TexHosorui (OITK-1);

» TOTOBHOCTH OpraHU30BaTh pPa0OTy HCCIIEAOBATEIBCKOTO KOJJICKTHBA B
oOiactu XuMuu 1 cMexHbIX Hayk (OITK-2);

» TOTOBHOCTh K  MPEMOJABATEIbCKOW  JCSITETBHOCTH 1O  OCHOBHBIM
00pa3oBaTeIbHBIM MporpaMMam Beiciiero oopazoBanus (OITK-3).

2.3 llpodeccuonaibHbIe KOMIETEHINH:
» CIIOCOOHOCTh cOOMpaTh W aHATU3WPOBATH MHUPOBBIC HAy4YHBIE 3HAHHS O
(byHIaMEHTaJbHBIX OCHOBAaX COBPEMEHHOM (U3NYECKOW XHMHUU U
(bopMyIHUpOBaThH HAIIPABJICHUS CAMOCTOSATENBbHBIX UccienoBanuii (ITK-1);



» BIIQJICHHE OCHOBAaMH COBPEMEHHBIX  METOJOB  OKCIIEPUMEHTAIBHOM
busnyeckoit xumuu (ITK-2);

» CcnocoOHOCTh 0000IIaTh M aHATM3UPOBATH IIOJYYEHHBIC PE3YJIbTAaThl H
MPEICTAaBIIATh UX B BUC HayuHbIx myonukanuii (ITK-3);

» CIIOCOOHOCTh K  BBISIBICHHUIO M YCTAaHOBJICHHIO 3aKOHOMEPHOCTEH,
OTIPENIEISIOIINX CTPOCHUE BEILECTB, HAMIPABIEHUE U CKOPOCTh XUMHUUECKHUX
MPEBpaIICHUH TMPH Pa3IMYHBIX BHENIHUX YCIOBHUSIX; O KOJMYECTBEHHBIX
B3aMMO/ICUCTBUAX MEXIY XUMUYECKUM COCTaBOM, CTPYKTYpPOW BEUIECTBA U
ero corictBamu ([1K-4).

3. MECTO JUCHUILIUHBI B CTPYKTYPE OGPA30OBATEJIBHOM ITPOT'PAMMBI

HucuuiuiHa «Pu3ndeckas XUMUsA» SBISIETCS 00s13aTeNIbHOM M BKIIIOYeHa B biok
Ne 1 mnporpammbl acnMpaHTypbl, OTHOCSIIMICS K BapUaTUBHOM YacTH OCHOBHOM
npo¢eccHoHaIbHON 00pa30BaTEIbLHOM MPOrpaMMBbl BBICILIETO0 00pa30BaHUs — MPOrPaMMBbI
MOATOTOBKM HAyYHO-NIEarOTMYECKUX KaJpoB B AaCIHUpPAHTYpe [0 HaIlpaBJICHUIO
nonrotoBku 04.06.01 Xumuueckue HayKd, HAmpaBICHHOCTh (MPOQMIb) MOATOTOBKU
Ousnueckas xumus (02.00.04). O6yueHre npoBOAUTCS HA BTOPOM Kypce.

JlanHas AWCUMIUIMHA OasupyeTcs Ha 3HAHUSAX UM YMEHHUSX, BBIPAOOTaHHBIX MPH
MPOXOKJICHUU OOUIMX MPOQPECCHOHATBHBIX KypcoB «®dusnueckas xumus», «CTpoeHue
BemiecTBa», «KBaHToBas xumus», «DuU3NYEeCKHE METOIBI HCCIEAOBAHUS» B paMKax
MarucTepcKkoi IporpamMmbl 00pa3oBaHMs WM cCHELUaJIuTeTa. BiageHuem aaHHBIMU
3HAHMSIMM M YMEHMSIMM YCTAHaBIIMBAETCA B XOJE BCTYNHUTEIbHBIX HWCIBITAHUN B
aCIUPAHTYPY.

AcnUpaHT JOJHKEH 00J1a1aTh HABBIKAMH CaMOCTOSITETLHOTO OCBOSHHS N3Y4aeMOTO
MaTepuaa.

B pesynbrare OCBOEHMS  JUCLMIUIMHBI  aClUpPaHT JODKEH  IOJYyYHUTh
JIOTIOJIHUTEJIbHBIE 3HAHUS, YMEHUS U HABBIKUA. ACIIUPAHT JOJIKEH:

3namop:

» OCHOBBI KJIACCHYECKON TEOPHH XUMHUYECKOTO CTPOCHUS,
(u3nyecKre OCHOBbI YUE€HUS O CTPOCHUH MOJIEKYJI;
CUMMETPHIO MOJIEKYJISIPHBIX CHCTEM;

TEOPUI0 MEKMOJIEKYJIIPHBIX B3aUMOJCHCTBU;
CTPOEHHE KOH/IEHCUPOBAaHHBIX (a3;

OCHOBHBIE MIOHATHSA U 3aKOHBI TEPMOANHAMUKUY;
AJIEMEHTHI CTATUCTUYECKON TEPMOIUHAMUKY,
AIIEMEHTHI TEPMOJAMHAMHUKN HEOOPATUMBIX MPOIIECCOB;

TEOPHIO PaCTBOPOB, (Pa30BBIX PaBHOBECHUH;
aZICOPOIMIO U TIOBEPXHOCTHBIC SIBJICHUS;

3JICKTPOXUMUYECCKUE ITPOLICCCHI,
XUMHUYCCKYI0 KHHCTUKY,

VVVVVVYVYVVYVYVYYVYY

TECOPHUIO KaTaIn3a,
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» COBpEMEHHBbIC HAyKOMETpUYeCKHe, WH(OPMAIMOHHBIC, NMATCHTHBIC M HWHbBIC
0a3bl JaHHBIX U 3HAHUH,

» METOIbl HAy4YHBIX HCCIICIOBaHMI B 00JaCTH XWUMHUH, MpaBwia TpeOOBaHUU
TEXHUKH 0€30MaCHOCTH MPH MPOBEICHUH XUMHYECKUX IKCIIEPUMEHTOB.

Bnaoemes:

» TnyOOKMMH, CHCIHAIU3UPOBAHHBIMU 3HAHUSIMH, HAa OCHOBE KOTOPBIX
OCYILECTBIISICTCS KPUTUYECKUN aHalIM3, OICHKA M CHHTE3 WHHOBAIIMOHHBIX
UIEN,

» HaBBIKAaMU cOopa, 00pabOTKM W CcUCTEeMaTHU3aluu HHPOpPMAIUU TIO TEeMe
HCCIIEIOBAHUA,

» HaBBIKAMU I10 YCTAHOBJICHHUIO CBSI3U PEAKIIMOHHOM CIIOCOOHOCTH PEareHTOB C
UX CTPOCHUEM U YCIOBUSIMHU OCYIICCTBICHHS XUMUYCCKON peaKIiu.

Ymems:

» KPUTHYECKH aHAM3UPOBATH HAYUHYIO JTUTEPATYPY C MBI CAMOCTOSTEIIHHOTO
BBIOOpa HampaBJICHUS MCCIEIOBAHUSA, CaMOCTOSTEIBHO COCTaBIAThH IIJIaH
WCCJICIOBAHUS; y9aCTBOBATh B HAYYHBIX TUCKYCCHUSX;

» OIpenensTh HEoOXOIWMBIE CpeACTBA ¥ METOABl IS BBITIOJHEHUS
HCCJICOBAHUS;, OMNpEesaTh HEOOXOJUMBIE pecypchl (MaTepHalibHBIE U
HEMaTEPHUATILHBIC) IS BHITOJIHEHUS UCCIICIOBAHUS

» BBISIBJISITH 3aKOHOMEPHOCTH «CTPYKTYypa — CBOHCTBOY.

4. COOEP)KAHUE TUCIHUTITAHBI
4.1. CtpoeHne BemecTBa

4.1.1. Ocnosbl Knaccuuweckou meopuu Xumuyeckoeo cmpoetus. OCHOBHBIE MOJIOXKEHUS
KJIACCUYECKOW TEOpUU XUMHYecKoro cTpoeHus. CrpykrypHas d¢opmyna u rpad
Moutekyibl. U3omepus. Konpopmanuu mosnekyi. CBs3b CTPOCHHUS U CBOMCTB MOJIEKYJI.
4.1.2. Qusuueckue O0CHOBbL YueHuss O CmMpoeHuu Moaekyl. MexaHudeckas MOJeIb
MoJieKyJbl. [loTeHanpl napHbIX B3auMOJEHCTBUN. MeToIbl MOJIEKYJIIPHOM MEXaHUKHU U
MOJICKYJISIPHOM TWUHAMUKHU MPU aHATIU3€ CTPOSHUS MOJIEKYII.

OO0mue TPUHIUIBI KBAaHTOBO-MEXAaHUYECKOTO OIMCAHUS MOJICKYJISIPHBIX CHCTEM.
Crammonapuoe ypaBHeHue [lIpéaunHrepa s cBOOOAHONM MOJIEKYJBl. AnuabaTHYecKoe
npubIMKeHNe. DIEKTPOHHOE BOJTHOBOE YPaBHEHHE.

[lorennmanbHple KPUBBIE W TOBEPXHOCTH TOTEHIMAIbHOW sHepruu. Mx obmas
CTPYKTypa M pas3iuuHble TUIbl. PaBHOBecHble KoHpurypamuu Mmojekyid. CTpykTypHas
n3omepust. ONTUYECKHUE U30MEDPBI.

Konebanus monexyn. HopmanbHbie KoneOaHWs, aMIUIUTYAbl M YacTOThI KOJeOaHUH,
4aCTOTHl OCHOBHBIX KoJieOaTeIbHbIX epexoaoB. Konebanus ¢ 00bIION aMILUTATYIOM.

Bpamenne wmonekyn. Pa3nmuuHbie THIBI MOJEKYJSIPHBIX BOJYKOB. BpamaTenbHbie
YPOBHH DHEPTHHU.
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DJEKTPOHHOE CTPOCHHE AaTOMOB M MoJIeKyJd. OJIHO3JEKTPOHHOE MPUOIIMKEHUE.
ATOMHBIE M MOJIEKYJISIpHBIE OpOUTAIN. DIEKTPOHHbIE KOH(PUTypallud U TEPMbl aTOMOB.
[IpaBuno XyHpaa. DiaeKTpoHHAs IUIOTHOCTh. PacnpeneneHue 3ieKTPOHHOM MIIOTHOCTH B
JIBYXaTOMHBIX MoJiekynax. Koppensuuonneie opOutaigbHble auarpamMmmbl. Teopema
Kynmanca. [Ipenensl mpuMeHUMOCTH OJTHORJIEKTPOHHOTO MPUOIHKEHUS.

WNurepriperaniuss  CTpOEHUsT MOJIEKYJ Ha OCHOBE OpOUTAIbHBIX MOJEIed U
HCCIe0BaHUs pacrpeneneHus AIEKTPOHHOU IJIOTHOCTH. JloxanuzoBaHHbIE
MOJIEKYJISIpHBIE opOuTanu. ['nubpunusamnus.

DNeKTpoHHas Koppeislus B aTroMax M MoJiekylax. E€ mposiBieHuss B CBOWCTBax
MoJieKyJ. MeToa KOHQUTYypallMOHHOTO B3aUMOCHCTBUSI.

IIpencraBinenust o 3apsigax Ha aroMax M MOpsAAKax cBA3eld. PaszmuuHble MeTOJbl
BBIJICIIEHUSI aTOMOB B MOJIeKys1ax. Koppensiuuu 1ecKpUnTopoB 3JE€KTPOHHOTO CTPOEHHUS U
CBOMCTB MOJIEKyJ. MHAEKCH peakIMOHHON CITIOCOOHOCTU. Teopusi TpaHUYHBIX OPOUTAIICH.
4.1.3. Cummempus monexyiapHulx cucmem. TodedHbIE TPYNIBI CUMMETPUU MOJEKYIL.
[TonsiTe o TWpeAcCTaBIEHUAX TPYNN W XapakTepax mpenacraBieHuil. OOmme CBOICTBa
CUMMETPUHM  BOJHOBBIX (YHKIMA W TOTEHIIMAIBHBIX IOBEPXHOCTEH  MOJICKYIL.
Krnaccugukanus KBAHTOBBIX COCTOSTHUII aTOMOB M MOJIEKYJ 10 cuMMeTpuu. CUMMeTpusi
aTOMHBIX U MOJIEKYJISIPHBIX OpOUTaNeH, G- U T-OpOUTAIU. T-DJIEKTPOHHOE NMPUOIINKEHUE.

BrnusiHue cummeTpun paBHOBECHOW KOH(UTYpAIMK sIep HAa CBOMCTBA MOJIGKYJ M UX

JuHaAMu4eckoe moeneHue. OpOuTanabHble KOpPpENSIHOHHbIE auarpammbl. CoxpaHeHue
OpOUTANILHON CUMMETPUU TTPH XUMUYECKUX PEAKIIHSIX.
4.1.4. Dnexmpuueckue u macHumusle ceoticmea. JIUMONBHBIA MOMEHT U MOJSIPU3YyEMOCTh
MOJIEKYJI. MarHuTHbII MOMEHT W MarHuTHas BOCIpPUUMYHUBOCTH. Dddektrl [llTapka u
3eemaHa. MarHuTHO-pE30HAHCHBIE METOJbl  HCCIEJOBAaHUSA CTPOCHUS  MOJIEKYJL
XUMUYECKUN COBUT.

OnTuyeckre CIeKTpbl MOJEeKyd. BepodATHOCTH mepexo0oB U MpaBuia OTOOpa NIpH
Mepexojax MEXIy pa3IMYHbIMU KBAaHTOBBIMH COCTOSHHSIMU MOJIEKYyJ. CBSI3b CIEKTPOB
MOJIEKYJI C HX cTpoeHueM. OrnpeneneHue CTPYKTYPHBIX XapaKTEPUCTHUK MOJEKYJI M3
CHEKTPOCKOMUYECKUX TaHHBIX.

4.1.5. Medswcmonexynapmvie 83aUMOOEUCMBUSL. OcHOBHbIE COCTABJISIIOIINE
MEXMOJIEKYJISIPHBIX B3aUMOJIECHCTBHI. MOJEKyJsIpHbIE KOMILIEKCHl. BaH-1ep-BaanbCcoOBBI
Mosiekynbl. Knacteppl atoMoB M Mojekyid. Bopopoanas cBa3b. CynepMonekynbl U
CynpaMoOJIEKyJIIpHAs XUMHUSL.

4.1.6. OcHosHbie pe3yrbmamsl U 3aKOHOMepHOCMU & cmpoeHuu monexys. CTpoeHue
MOJIEKYJI MPOCTBIX M KOOPJIWHALIMOHHBIX HEOPraHWYECKUX coeauHeHuiu. [lonusaepHbie
KOMIUIEKCHbIE ~ coenuHeHusi. CTpoeHHe  OCHOBHBIX  THUIIOB  OPraHUYECKUX U
alieMeHToopraHndeckux coeauHennit. CoenuHenust BkiatoueHud. [lomumepsr  u
OHMOMOJIUMEPBHI.

4.1.7. Cmpoenue  koHOencuposanuvix  ¢a3z.  CTpyKTypHas  KiaccuduKaius
KOHJICHCUPOBaHHBIX (ha3.



NneanpHble kpuctaiibel. Kpucraminueckas pelierka M KpUCTaUIMuecKash CTpyKTypa.
Peanbubie kpuctamibl. Tunsl n1eekToB B peanbHbIX KpucTaiax. Kpucramibl ¢ HemoiHon
YHOPSAOYEHHOCTHIO. JJOMEHHBIE CTPYKTYPBHI.

Cummetpusi kpuctajuioB. Kpucramnorpadudeckue TOYEUHBIE TPYIIbI CUMMETPHH,
TUIBl PEIIETOK, CUHIOHMM. lIOHATME O NPOCTPAaHCTBEHHBIX TIpyHnax KPUCTAIIOB.
Wupexcsl KpucTamiorpaguuecKkux rpaHei.

ATOMHBIE, HMOHHBIE, MOJIEKYJSIDHbIE W JpYyrue THUIBI KpHUCTALIOB. llenodeunsle,
KapKacCHBIE U CIIOUCTBIE CTPYKTYPHI.

CrtpoeHre TBEpABIX PACTBOPOB. YMOPSAIOYCHHBIE TBEpHbIE pPACTBOPBL. AMOpQHBIE
BemiecTBa. OCOOCHHOCTU CTPOCHUS TTOJIMMEPHBIX (ha3.

Meramisl ¥ TOJXYNPOBOAHUKH. 30HHAsE CTPYKTypa HHEPreTHUYECKOTO CIEeKTpa
kpuctamwioB. IloBepxHocth @epmu. Paznuunbie Tumnbel npoBoaumoctu. Konebanus B
kpucrauiax. @OHOHBI.

Kunkoctn. MrHoBeHHass W KoJie0aTeNbHO YCpPeAHEHHAs] CTPYKTypa >KHIKOCTH.
Accoumarbl U KJIacTepbl B KUAKOCTAX. DIyKTyallMd W KOPPEJSIIUOHHBIC (HYHKIIHH.
CrtpykTypa mpocThix xkuakocteil. PactBopbl HeanekTponuToB. CTpyKTypa BOAbI U BOAHBIX
pacTtBOpoB. CTPYKTypa KUJIKUX SIEKTPOITUTOB.

Munemnoo6pa3zoBaHie U CTPOCHUE MUILIEILI.

Meszodassl. [lnactuueckne kpuctamibl. JKuakue KpUCTALIIbI (HEMAaTHKH, CMEKTHKH,
XOJIECTEPUKH H JIp.).

4.1.8. IlosepxrHocmv KonOeHcuposanHvlx a3. OCOOEHHOCTH CTPOCHUS TOBEPXHOCTHU
KPUCTAJUIOB U JKHUJIKOCTEH, CTPYKTypa TpaHMIBI pasliela KOHICHCHUPOBAaHHBIX (a3.
Mounekybl 1 KJacTepbl Ha MOBEPXHOCTH. CTPYKTypa aIcCOPOIIMOHHBIX CIIOEB.

4.2. XumuHYecKkasi TepMOTUHAMHKA

4.2.1. OcHnosuvie nouamus u 3aKkouwbl mepmoourHamuxku. OCHOBHBIE TIOHSATHUS
TEPMOJUHAMUKH: U30JIUPOBAHHBIC U OTKPBITHIE CHCTEMbI, PABHOBECHBIE U HEPABHOBECHBIC
CHUCTEMBI, TEPMOJMHAMHUYECKHC TICPEMCHHBIC, TEMIeparypa, HWHTCHCUBHBIC U
OKCTEHCUBHBIE TIE€pPEMEHHBbIC. YPaBHEHHsSI COCTOSHHS. TeopemMa O COOTBETCTBEHHBIX
COCTOSTHUSX. BupHanbHbIe ypaBHEHUS COCTOSHUA.
4.2.2. Ilepeviti 3axon mepmoounamuxu. Temmora, padoTa, BHYTPEHHSS DHEPrus,
SHTANIBIINSA, TEIUIOEMKOCTh. 3akoH ['ecca. CraHmapTHBIE COCTOSHUSI W CTaHIAapTHBIC
TEIUIOTHl XMMHYECKMX peakIuid. 3aBHCHUMOCTh TeEIUIOBOro J3¢¢eKkra peakmuu OT
temmeparypsl. Dopmyna Kupxrodda. Tabmuisl cTaHAAPTHBIX TEPMOJAMHAMHYECKHUX
BEJIMYMH U UX UCIIOJIH30BAaHUE B TEPMOJMHAMUYECKUX pacueTax.
4.2.3. Bmopotl 3akon mepmoouHamuky. DHTPONUS W € WU3MCHCHUS B OOpaTHUMBIX U
HeoOpaTuMbIX mporeccax. Teopema Kapuo — Knaysuyca. Pa3nuunsie mikaabl TeMmeparyp.
®dyHnameHTanbHble ypaBHeHUss ['nO0ca. Xapakrepuctuueckue (QyHKIMH. OHEprus
['u60ca, sueprusi I'enpMmronbua. YpaBHeHus MakcBemia. YcCloBHs paBHOBECHS U
KPUTEPHUH CaMOTIPOU3BOJILHOTO MPOTEKAHHUS MTPOIIECCOB.
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VYpaBuenue ['nb6ca — I'enpmroneia. PaGora M TemioTta XMMHYECKOTO Mpolecca.
XHWMHUYECKUE TOTEHIIUAIIBI.

4.2.4. Xumuyeckoe pagnogecue. 3aKOH NEHCTBYIOINX Macc. Pa3nuynabie BUABI KOHCTAHT
paBHOBecUs M CBsi3b Mexay HumH. Mzorepma Baunt-T'odda. YpaBuenus mzobapel u
M30XOpbl XUMUYECKOW peakiuu. PacueTbl KOHCTAaHT paBHOBECUSI XMMHUUYECKUX PEAKLUN C
WCIIOJb30BAHUEM TaOJMI[ CTAaHJAPTHBIX 3HAYCHUH TEPMOJAMHAMUYECKHX (YHKIIHI.
[IpuBenennas osueprusi [nO6ca M e€ UCHONB30BaHME [UJIsI PACUETOB XMMHUYECKHX
paBHOBecuil. PaBHOBecHE B 11osie BHEIIHUX CHII. [10/IHBIE TIOTEHIIMAIIBL.

4.2.5. Dnemenmvl cmamucmuyeckou mepmoouHamuxku. MUKpPO- ¥ MaKpOCOCTOSHUS
XUMHUeckux cucreM. @azoBele [- u p-mpocTpaHCTBA. Oproauyeckas TUIIOTE3a.
TepMoauHamuyeckas BEpOSITHOCT U €€ CBs3b ¢ dHTponuel. Pacnpenenenue Makcsesia —
bonbimana.

CraTucTU4ecKue cpeHue 3HAYCHHUS] MaKpOCKOMUYECKUX BenndnH. AHcamOnu ['nb0ca.
MukpokaHOHMYECKOEe M KAaHOHHUYECKOe pacrpejeneHus. Pacder uducna COCTOSHMNA B
KBa3UKJIACCUYECKOM MPHOIMKEHUH.

Kanonnveckass Qynkmusi pacnpenenenuss [n66ca. CymMMmMa 1O COCTOSHHSM Kak
CTaTHCTUYEeCKass Xapakrepuctuueckass ¢yHkuusa. CTaTUCTUYECKHWE BBIPAKEHUS U
OCHOBHBIX TEPMOAMHAMUYECKMX (QYHKIHMA. MojexkynsipHas CyMMa IO COCTOSIHUSAM U
CyMMa [0 COCTOSIHUAM MakKpOCKoNHuyeckod cuctemsl. [locTymnarenpHas, BpaliareiabHas,
ANIEKTPOHHAs W KojebarenbHas CyMMbl MO cOCTOSHMSIM. CTaTUCTHYECKUH pacuer
sutponuu. [loctynar [Inanka u aGCOMIOTHAS SHTPOMHSL.

[TpubnuxeHne <«GKeCTKUH poTaTop — rapMOHHUYEcKHi ocumuisiTopy. CocTaBistoniue
BHYTPEHHEW SHEPIuu, TEIJIOEMKOCTH M SHTPONUU, OOYCIOBIIEHHBIE MOCTYHATENIbHbIM,
BpalaTeNbHBIM U KOJIEOATEeIbHBIM JIBHKEHUEM.

Pacuer KOHCTaHT paBHOBECHsS XHMHUYECKHUX DPEAKUUN B MJIE€aJIbHBIX ra3zax METOJ0M
CTaTUCTUUYECKOM TepMoauHaMuKH. CTaTucThyecKas TEPMOJMHAMUKa PEaJbHBIX CUCTEM.
[ToreHuanbl MEXMONEKYIISIPHOTO B3aUMOACHCTBUS U KOH(PUTYPAIMOHHBIM MHTErpai s
peabHOr O Tasa.

Pacnpenenenus boze — DitHmreitna u @epmu — Jupaka. BeipoxkaeHHBIN naeaabHbII
ra3. OJIEKTpOHBI B MeTrauiax. YpoBeHb Pepmu. Craructudeckas Teopus OWHINTEHHA
ujeanbHOro Kpucramia, Teopus Jebas. Toueunble AePeKThl KPUCTAIMUYECKUX PEIIETOK.
PaBHOBecHbIE M HepaBHOBECHbIC Je(EKTbl. BpIUUCIEHHE CYMM IO COCTOSHUSAM ISt
KpUCTAJJIOB C pa3jiM4HbIMU TOYEUHbIMU JedexTtamu. Hecrexuomerpruyeckue coeuHEeHUs
U UX TEPMOJMHAMUYECKOE OIUCAHUE.

4.2.6. Dnemenmuvl mepmoouHamuxu HeooOpamumwvlx npoyeccos. OCHOBHBIC IOJOKEHUS
TEPMOJMHAMUKN HEPABHOBECHBIX mpoleccoB. JlokanbHOe paBHOBecHe. PDIyKTyalu.
Oynkiua guccunanuu. llotoku u  cuiabl. CKOpOCTh MPOU3BOJICTBA  SHTPOIUH.
3aBUCUMOCTh CKOPOCTH TMPOM3BOJICTBA SHTPONUU OT OOOOUICHHBIX IOTOKOB U CHIL
CootHomenns B3aumMHOCTH OHcarepa. CTanuMoOHApHOE COCTOSIHME CUCTEMBI M Teopema
IIpuroxxusna.

Tepmonuddy3uss u e€ omnncaHue B HEPABHOBECHOM TEPMOJMHAMHKE. Y PaBHEHUE

Yenmena — DHCKOTO.



4.2.7. Paznmuunvie munvt pacmeopog. CnocoObl BBIpaXEHUS COCTaBa PacTBOPOB.
WneanbHble  pacTBOphl, 0OIlIee  yCIOBUE  HWICAIBHOCTH  pacTBOpoB. JlaBneHue
HACBIILIEHHOTO Mapa »KHJIKUX pacTBOpOB, 3akoH Paynsa. HewpeanbHble pacTBOpbl M HX
cBoiicTBa. Meroa aktuBHOCTeN. Koad(hULIMEHThI aKTUBHOCTH U UX OIpE/eIICHUE.

CrangapTHblEe COCTOSIHUSI TIPHU OIpeAeeHUU XMMHYECKHX MOTEHIIMATIOB KOMIIOHEHT
pactBopoB. CHMMETpHUYHAS] 1 HECUMMETPUYHAsL CUCTEMbI OTCUETA.

KonnuratuBueie cBoiicTBa pacTBOpoOB. VI3MeHeHue TeMmmepatypbl 3amep3aHus
pacTBOpPOB, Kpuockomus. 30HHas IutaBka. OcMoruueckue sBieHus. IlapuuanbHbie
MOJIBHBIE BEJIMYMHBI, WX OMpEIEICHHUE Il OMHApHBIX cUCTeM. YpaBHeHue [uObca —
Jlrorema.

OyHKUUS CMEIICHHUs] [Jis UACAIbHBIX U HEUAealbHBIX pacTBOpoB. IlpenensHo
pa3baBJeHHbIE PACTBOPHI, aTePMAaJIbHBIE U PEryJIsipHbIE PACTBOPHI, UX CBOMCTBA.

4.2.8. I'emepocennvie cucmemol. lloHSATHS KOMIIOHEHTa, as3bl, CTEMEHU CBOOOJIBI.
[TpaBuno a3 ['nbd6ea.

OAHOKOMITIOHEHHTHBIE CUCTEMBI. JlMarpamMmbl COCTOSIHMSI BOJbI, cepbl, (ocdopa u
yruepoaa. ®a3oBble epexopl nepBoro poja. Y pasHenue Kianeipona — Knaysuyca.

JIByXKOMITOHEHTHBIE CHUCTEMBI. Paznuunble JUarpaMMbl COCTOSIHUS
JIBYXKOMITOHEHTHBIX CHCTeM. PaBHOBecHe >HUIKOCTh — Map B JABYXKOMIOHEHTHBIX
cuctemax. 3akonbl [ n66ca — KoHoBasioBa. A3€0TpONTHBIE CMECH.

dazoBbIe Mepexobl BTOPOro poja. Y paBHeHus DpeHpecra.

TpexkOMIOHEHTHbIE CcHCTeMbl. TpeyroapHuk ['nb6ca. JlmarpamMmbl —IUIaBKOCTH

TPEXKOMIIOHEHTHBIX CUCTEM.
4.2.9. Aocopoyusa. Ancopbent, aacopOar. Buasr agcop6iuu. CTpyKkTypa MOBEPXHOCTH U
HOPUCTOCTh  ajcopOenTta. Jlokanu3oBaHHas W JIEJOKAJU30BaHHas  aacopOLus.
MonoMosiekyisipHasi W TOJIMMOJICKYJIsipHasi ajncopOuus. J{MHaMuuyeckuil Xapaktep
a71copOLIMOHHOTO PAaBHOBECHSI.

N3otepmbl u n300apel aacopbuun. YpaBHenue ['enpu. Koncranra amcopOunoHHOTO
paBHOBecusi. YpaBHeHue Jlenrmiopa. AncopOuus U3 pactBopoB. YpaBHeHue bpynayapa —
Owmeta — Temnepa (BOT) nns monumonexynsipHon ancopoumu. OmnpeneneHue TIomaIn
MMOBEPXHOCTH aJICOPOCHTA.

Xpomarorpadusi, pazauuHble €€ TUIIBI (Ta30Bast, KUIAKOCTHASI, IPOTUBOTOYHAS U JP.).
4.2.10. Ilosepxnocmo pazdena ¢paz. CBOOOIHAS MOBEPXHOCTHAS SHEPIHsl, TOBEPXHOCTHOE
HATSOKEHHE, W30BITOYHBIE TEPMOAMHAMHYECKHE (DYHKIMH TMOBEPXHOCTHOTO  CIIOSI.
M3MeHeHre MOBEPXHOCTHOIO HATSKEHHsI Ha TPaHULE KUJIKOCTh — IIap B 3aBUCUMOCTH OT
temrepatypbl. CBsizb CBOOOJHON TOBEPXHOCTHOM JHEPrUU C TEIUIOTOW CyOIMManuu
(mpaBusno Ctedana), MOAYJIEM YIIPYTOCTH U JPYTUMH CBOMCTBAMH BEIIECTBA.

O dext PeOunaepa: u3MeHeHHE MPOYHOCTH U TUIACTUYHOCTH TBEPJBIX TEJ BCIEACTBHE
CHU)KEHHS MX TTIOBEPXHOCTHON YHEPTHUH.

Kanunnsipuele sBieHus. 3aBUCMMOCTb JABJIEHUS Mapa OT KPUBHU3HBI IMOBEPXHOCTH
xuakoctd. KanmumisgpHas KoHAEHcauus. 3aBUCHUMOCTh PAacTBOPUMOCTH OT KPUBU3HBI
MOBEPXHOCTH pacTBOpsArOIUXcs yactuil (3akon ['m66ca — OctBanpaa — OpeiiHmxa).
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4.2.11. Onexmpoxumuueckue npoyeccol. PacTBOpPBI 3IEKTPOJHUTOB. HMOH-AUMOIBHOE
B3aMMOJICVCTBUE, KaK OCHOBHOM IPOLIECC, OINPEHCIAIOIMNA YCTOMYMBOCTh PACTBOPOB
aneKkTpoauToB. KosdduumeHnTs akTUBHOCTH B pacTBOpax AyeKTponuToB. CpemHss
aKTUBHOCTh M CpeJHUN KOA(P(UIMEHT aKTUBHOCTH, UX CBS3b C AKTUBHOCTBIO OTIIEIBHBIX
noHoB. OcHoBHble moJokeHUss Teopun [lebas — Xrokkensd. I[loreHuuman HOHHOU
aTMocdepsl.

VYcioBust 3IEKTPOXMMUYECKOTO paBHOBECHsT Ha TrpaHuile pasgena (a3 u B
ANEKTPOXUMHUYECKON LCIIH. Tepmonnnamuka raJIbBAaHUYECKOTO JJIEMEHTA.
DNeKTpoABWKYIIAs cuja, €€ BhIpaKeHHe depe3 sHepruto ['mbbca peakuuu B 3JIEMEHTE.
VYpaBuenuss Hepucra u ['n66ca — ['enbmronbua st paBHOBECHOM 3JIEKTPOXUMHUYECKON
nenu. [lonstue snekrponnoro nmorennuana. Onpenenenrne K0dQOUINEHTOB aKTUBHOCTH
Ha ocHOBe u3MepeHuil J/]C raapBaHMYECKOTO AIEMEHTA.

DIEKTpONPOBOIHOCTh  PAaCTBOPOB  JJIEKTPOJIUTOB; YJEIbHAas W  OKBUBAJICHTHAs
JIEKTPONPOBOJHOCTL. Yucna mnepeHoca, NOABMKHOCTL MOHOB M 3akoH Kombpaymia.
OnexTpodopeTrueckuii U penakcaluoHHbIe YPPEKThI.

4.3. KuHeTnka XMMHYECKHUX peaKIuid

4.3.1. OcnosHnvie nowsmusi xumuyeckou Kunemuku. IIpoCTble M CJIOXHBIC PEAKIIHH,
MOJIEKYJISIPHOCTh WM CKOPOCTh MPOCTOM peakuuu. OCHOBHOM TMOCTYyJaT XWMHYECKOU
kuHeTuku. CrmocoObl ompeneneHrus CKOPOCTH peakuuu. KuHeTH4Yeckue KpuBbIC.
Kunernueckue ypaBHeHusa. KoHcTaHTa CKOPOCTM W MOPSAOK peakuuu. Peakunu
MEPEMEHHOIO MOPSIIKA.
4.3.2. DenomeHnonocuveckas KuHemuxa CIOXKHBIX XUMUYECKUX peakuuid. [IpuHnummn
HE3aBUCHUMOCTH DJIEMEHTapHbIX cTaauii. KuHerndyeckue ypaBHEHUS IS OOpATHUMBIX,
MapajuieNbHBIX M TOCIe0oBaTeNbHBIX peakinuil. KBasucranuoHapHoe mNpuOIUKEHUE.
Meron bonenmreiina — Témkuna. KuHeTWKa TOMOIE€HHBIX KaTaIUTUYECKUX U
(dbepMeHTaTUBHBIX peakiuil. Y paBHeHne Muxasnuca — MeHTeH.

ennbie peakuuu. KuHeTnka HEepa3BETBICHHBIX U PA3BETBICHHBIX IEMHBIX PEAKIIHil.
Kunetnueckne 0cCOOCHHOCTH Pa3BETBIEHHBIX LIETHBIX peakiuil. [IpenensHble sSBIeHUS B
Pa3BETBIEHHBIX LEMHBIX peakiusax. [lomyocTpoB BoOCIIaMEHEHHUS, MEPUOA WHIYKIIHUH.
TernnoBou B3pHIB.

Peakuuu B motoke. Peaknuu WI€adbHOTO BBITECHEHHS W HJE€AJBHOTO CMEIICHMUS.
KonebarenbHble peakuuu.
4.3.3. Maxkpoxunemuxa. Ponb nuddy3un B KHHETHKE TeTepOreHHbIX peakiuil. Kunetnka
TFETEPOTCHHBIX KAaTaIUTUYECKUX peakuui. Pa3nuyHble pexuMbl NPOTEKAHUS PEAKLIMN
(kuHeTHYeCKass W BHEIIHSS KUHETHYecKas 00JacTH, OOJacTH BHEIIHEH W BHYTPEHHEH
muddys3un).
4.3.4. 3asucumocmsv ckopocmu peakyuu om memnepamypwsi. YpaBHEHHE AppeHHyca.
DHeprus akTUBAIMHU U CTIOCOObI €€ OnpeIeeHus.
4.3.5. DnemenmapHvie axmvl XuUMudeckux peakyuti ¥ (PU3NYECKUN CMBICT SHEPTUU
aKTUBAIMU. TepMUUYECKUN U HETEPMHUYECKHE MMyTHU aKTUBAIIMU MOJeKya. OOMeH sHepruei
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(moctymarenbHOM, BpauiaTelbHOM M KOJeOATeNbHOM) NPH CTOJKHOBEHHUSX MOJIEKYJI.
Bpewms penakcanuy B MOJIEKYJISIPHBIX CUCTEMAX.

Teopust akTuBHBIX cTOJKHOBeHHU. CeueHne xumudeckux peakuuid. ®opmyna Tpayrua
— Jlprouca. PacyeT NpPEIIKCIOHEHUMAIBHOTO MHOXHUTEIS 1O  MOJIEKYJISIPHBIM
noctossHHbIM. CTepuueckuii paxkTop.

Teopust mnepexogHOr0 COCTOSIHUSL (AaKTUBHPOBAHHOTO Komiuiekca). [loBepXHOCTH

MoTeHUManpbHOM »Hepruu. IlyTe u koopauHata peakuuu. CTaTUCTUYECKUH pacyer
KOHCTAHTBl CKOPOCTU. DHEPIrusl U SHTPONHs akTUBauuu. Vcnonb30BaHUE MOJEKYISPHBIX
MOCTOSIHHBIX MPU PacyeTe KOHCTAHThI CKOPOCTH.
4.3.6. Pasnuunvie munvi xumuveckux peaxyuii. MOHOMONEKYISIPHBIC PEAKIIUU B rasax,
cxema Jlungpemana — Xpucrtuancena. Teopus PPKM. bumonekynsapHele u
TPUMOJICKYJISIPHBIE PEAaKIMHM, 3aBUCUMOCTb TMPEAIKCIIOHEHIIUATBHOTO MHOXHUTENS OT
TEeMIIepaTyphl.

Peakuuu B pacTBOpax, BJIUSIHUE PACTBOPUTENSI U 3aps/ia pearupyromux YacTHII.
Knerounsrit 3¢ ekt u conpBaTariusi.

@OTOXUMHUYECKHME W PAJUALMOHHOXMMHUYECKHE  PEaKIUH. DNeMEeHTapHbIE
(OTOXMMHUYECKHE MPOIECCHl. DKCUMEPHI U JKCHUIUICKCHI. V3MeHeHue (u3ndyeckux u
XUMUYECKUX CBOMCTB MOJIEKYJ MPU DJICKTPOHHOM BO30YyXJIeHHH. KBaHTOBBIM BBIXO/I.
3akoH OitHiureitHa — [Tapka.

4.3.7. Onexmpoxumuueckue peakyuu. J|BOWHOW »dIEKTpUUYECKH ciod. MojaenbHbie
MPEJICTABIEHUS O CTPYKTYpPE BOMHOTO 3eKTpudeckoro cios. Teopus ['yn — Yanmena —
I'pama.

DNeKTpOoKaNWUIApHBIE SIBJICHUS, ypaBHEeHHe JIunmnmana.

Ckopoctb M craguu d3JeKTponHoro npouecca. llomspuzanms — 31€KTpOIOB.
[Tonsporpadus. Tok oOMeHa U IepeHanpsHKeHNne. 3aBUCUMOCTh CKOPOCTHU CTAINH pa3psia
OT CTPOEHUS JBOMHOTIO CIIOSI.

XUMHUYECKHE HCTOUYHMKU TOKA, UX BHJBL. DIIEKTPOXMMHUUECKash KOpposus. Meromabl
3alIUTHl OT KOPPO3UH.

4.3.8. Knaccuguxkayus kamarumuyeckux peakyuii W  KaTanuzaTopoB. Teopus
MIPOMEXYTOUYHBIX COEAMHEHUN B KaTalu3e, IPUHLUI SHEPTE€TUYECKOTO COOTBETCTBUS.
4.3.9. lomocennviii xamanu3. KucloTHO-OCHOBHOM Katanu3. KuHeTMKa W MeXaHHU3M
peakuil cnenudUUeckoro KUCIOTHOTO Kartanu3a. DYHKIUU KUCIOTHOCTH [aMmera.
Kunetnka u MexaHW3M peakiuii 00IIero KMCJIOTHOTO Karajiu3a. Y paBHeHHe bpéHcrena.
Koppensdumonueie ypaBHEHMsT Uil DJHEPrUdl  aKTUBALMM W TEIUIOT  PEAKLMM.
Crneunduueckniit 1 oOmuit ocHoBHOM KaTanu3. HykiaeopunbHbI U 37eKTpOQUIBHBIHI
KaTaJlu3.

Karanuz  METaJJIOKOMIUIEKCHBIMU ~ COEJIMHEHUSIMHU. ['omorenneie  peaxuuu
TUAPUPOBAHUS, UX KUHETUKA U MEXaHU3MBI.

4.3.10. Depmenmamuenviti kamaiusz. AACOPOIMOHHBIC W KATAIATUYCCKUAE IEHTPHI
(bepMeHTOB. AKTHUBHOCTh M CYOCTpaTHas CeJIeKTUBHOCTb (epMeHTOB. KodepMmeHTHI.
Mexanu3mbl pepMEHTATUBHOTO KaTaau3a.
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4.3.11. I'emepoecennsiii kamanusz. OnpenenecHne CKOPOCTH T€TEPOreHHON KaTaTuTHISCKON
peaknuu. YaenpHas W aTOMHAas aKTUBHOCTh. CeJeKTHBHOCTh KaTaln3aTopoB. Poub
ajcopOIMu B KHHETHKE TETEPOTCHHBIX KATATMUTHYECKHX peakiuil. HeogHopoIHOCTH
MOBEPXHOCTH  KaTaJM3aTOpOB, HAHECCHHBIC KAaTalM3aToOpbl. OJHEPrusi aKTHBAIUU
TeTePOTCHHBIX KaTAIUTUICCKUX PEaKIUH.

CoBpemeHHbIe TeOpur (HYHKIIMOHUPOBAHUS TE€TEPOTCHHBIX KaTaJIU3aTOPOB.

OCHOBHBIE MTPOMBINIUICHHBIE KATATUTUICCKUE TTPOIIECCHI.

5. YYEBHO-TEMATUYECKMM IJTAH 3AHATHI

Ne HanmeHnoBanue Aynurtopnsbie | Camocr. Bcero
n/n TeMbI 3aHATHS padora 4acoB

4.1.1 | OcHoBBI KJIACCUYECKOMN TEOPUU 10 10
XUMHYECKOTO CTPOCHHS.

4.1.2 | ®uszndecKrue OCHOBHI YUCHHS O CTPOEHUHU 5 12 18
MOJIEKYJT

4.1.3 | CummeTpusi MOJIEKYJISIPHBIX CUCTEM 12 12

4.1.4 | DnekTpuuecKue U MarHUTHBIE CBOMCTBA 12 12

4.1.5 | MexMoueKyIsipHble B3aUMOJAEHCTBUS 4 8 12

4.1.6 | OcHOBHBIE pe3yJIbTaThl " 12 12
3aKOHOMEPHOCTH B CTPOCHUU MOJIEKYJI

4.1.7 | CtpoeHne KOHJICHCUPOBAaHHBIX (ha3 4 12 16

4.1.8 | IloBepXHOCTh KOHACHCUPOBAHHBIX (a3 10 10

4.2.1 | OcHOBHBIE MOHSITHS u 3aKOHBI 10 10
TEPMOJIMHAMUKH

4.2.2 | IlepBblii 3aKOH TEPMOJAMHAMUKA 8 8

4.2.3 | Bropoii 3aKOH TepMOIUHAMHUKHI 10 10

4.2.4 | XuMHYECKOE paBHOBECHE 8 8

4.2.5 | DeMeHThI CTaTHCTUYECKOUN 20 20
TEPMOIUHAMUKH

4.2.6 | DneMeHTHI TePMOAMHAMUKHU 16 16
HEOOPAaTUMBIX TPOILIECCOB

4.2.7 | PaznuuHbIe THIIBI paCTBOPOB 12 12

4.2.8 | 'ereporeHHBIE CHCTEMBI 12 12

4.2.9 | AncopOuus 4 8 12

4.2.10 | IToBepxHOCTh pa3znena a3 12 12

4.2.11 | DNeKTPOXUMUYECKHE MPOIIECChI 6 10 16

4.3.1 | OcHOBHBIE HOHSITHUS XUMHUYECKOU 8 8
KHHETHKU

4.3.2 | DeHOMEHOJIOTUYECKAsT KHHETHKA 14 14
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4.3.3 | MakpoKknHEeTHKa 10 10

4.3.4 | 3aBUCUMOCTh CKOPOCTH pEakIuu OT 6 6
TEeMITepPaTyPhI

4.3.5 | DneMeHTapHble  aKThl ~ XUMHYECKHX 12 12
peakuui

4.3.6 | PaznuuHble THUIBI XUMAYECKUX PEAKIIHA 12 12

4.3.7 | DNEKTPOXUMHUYECKHE PEAKIIIH 4 10 14

4.3.8 | Knmaccudukarnus KAaTAIUTHYECKUX 6 6
peakuui

4.3.9 | 'omoreHHBIN KaTaIu3 4 10 14

4.3.10 | ®epmMeHTATUBHBIN KaTaIN3 10 10

4.3.11 | 'eTeporeHHbIN KaTaaus3 4 12 16

HUTOI'O 36 324 360

6. @OPMBI TEKYIIETO KOHTPOJISI U IPOMEXKYTOUYHOM ATTECTAIIUH,
KPUTEPUU OHEHKH

6.1. Texkymmii KOHTPOJb. TEKyIIMH KOHTPOJIb OCBOCHHUS JAUCHUIUIMHBI
IIPOBOJIUTCSL PETyJIIpHO, HayMHas CO BTOPOH Henenu oO0ydyeHus, B (opme KOHTPOIS
IIOCENIAEMOCTH, YCTHOTO OIIpoca IO M3ydaeMou Teme. POpMON UTOrOBOTO KOHTPOJIA I10
ITUCLUIUIMHE SBIIETCSA 3a4eT. 3a4eT MPOBOJUTCS IO BOIIPOCAM.

Bonpocwt kK umozo6omy konmponio
1. OcHOBHBIE TIOJIOKEHUS KIIACCUYECKON TEOPUH XUMUYECKOTO CTPOCHUSI.
2. Kordopmanuu MoJeKyI.
3. CBA3b CTPOEHUS M CBOMCTB MOJIEKY.
4. DNEeKTPOHHOE CTPOEHHE aTOMOB U MOJIeKyJl. OTHORIEKTPOHHOE MPUOIIMKEHUE.
5. AtomHBIe U MONeKyJsipHbIe opOuTanu. [IpaBuno XyHza.
6. DnexTpoHHasl TJIOTHOCTh. PacmpeneneHue 31€KTPOHHON IUIOTHOCTH B JABYXaTOMHBIX
MoOJIeKyJax.
7. JlokanM30BaHHbBIE MOJIEKYJISIpHBIE opOuTanu. [ 'nbpunuzamnms.
8. [Ipencrapnenus o 3apsiiax Ha aToMax U MOPSAKaX CBsI3EH.
9. MHnekchl peakimoHHOM criocoOHOCTH. Teopus rpaHUYHBIX OpOUTATIEH.
10. IunonbHBIN MOMEHT U TOJISIPU3YyEMOCTh MOJICKY L.
11. MarHuTHO-pE30HAHCHbIE METOJbl MCCIIEIOBAHUS CTPOEHUS MOJIEKYJ. XHUMHUYECKUM
CJ/IBMT.
12. OcHOBHBIE COCTABIISIONINE MEKMOJICKYIISIPHBIX B3aUMOACHCTBUH.
13. BogopoaHas CBA3b.
14. CynepmoJieKyJibl ¥ CynpaMOJIeKyJIsipHaAs XUMUSL.
15. Munemnoobpa3oBaHre U CTPOCHUE MUIIEIII.
16. OcHOBHBIE MOHATHUS TEPMOJUHAMUKH.




17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
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YpaBHEHUS COCTOSIHMUSL.

[IepBblii 3aKOH TEPMOJIUHAMUKH.

3akoH ['ecca.

BTopoi# 3ak0OH TEpMOMHAMUKHM.

PaGota 1 TemnoTa XMMHUYECKOro Mpoliecca. XUMUYECKUE TOTCHIIUAIBI.
3aKoH JEHCTBYIOIIMX Macc.

JlaBneHne HaChIIEHHOTO Napa )KUIKUX pacTBOPOB, 3aKOH Pays.
KosmuraruBHbIE CBOMCTBA paCTBOPOB.

N3oTepmbl 1 1300aphl aicopOIum.

OcHoBHbIe nONI0KEeHUs Teopun [Jebas — XtoKKers.
TepMoauHamMuKa raJlbBAHUYECKOTO AJIEMEHTA.
DIEeKTpOIPOBOIHOCTH PACTBOPOB AJIEKTPOJIUTOB.

CriocoOblI onpeieNieHus: CKOPOCTU PEAKIUH.

Kunernyeckue ypaBHEeHUs.

KoncTanTa CKOPOCTH M MOPSAIOK pEAKIINH.

VYpaBaenne Muxasnuca — MeHTeEH.

3aBUCUMOCTb CKOPOCTU PEAKIIUU OT TEMIIEPATYPHI.

DneMeHTapHble aKThl XUMHUYECKUX peakuud U (QU3NYECKUH CMBICH JHEPruu

aKTUBALIMH.

35.
36.
37.
38.
39.
40.
41.
42.
43.

Teopust akTUBHBIX CTOJIKHOBEHUH.

Teopus mepexoAHOTO COCTOSHUS (AKTUBHPOBAHHOTO KOMIIJIEKCA).
MopaenbHbI€ PEICTaBICHUS O CTPYKTYPE ABOMHOIO 3JIEKTPUUECKOTO CIIOSI.
Kunetnka u MexaHu3Mm peakiuii crenupuaeckoro KUCJIOTHOTO KaTaln3a.
Kunetuka 1 MexaHU3M peakiuii 001ero KUCIOTHOTO KaTalu3a.
Crnenudryeckuii 1 o0 OCHOBHOM KaTalu3.

Karanus MeTaiiokoMIIEKCHBIMU COSTUHEHUSIMHU.

I'eTeporenHpiii KaTainmus.

CutyalmoHHbIC 3a]a4H.

6.2. Kputepuu oileHKH UTOTOBOT0 KOHTPOJIS:

«3a4YTCHO» BOHpOC PACKPBIT, HPUBCACHLI KOHKPCTHLIC IMPUMCEPbBI MCXAHHN3MOB

WJIA COEIMHEHUN, METOIbI IOKA3aTEIIbCTBA UX CYIIECTBOBAHUSI.

«HEC 3a4TCHO» BOHpOC HC PACKPLIT WJIN PACKPBIT YaCTHUYHO, HC XBATACT KIIFOUYCBBIX

OCYILIECTBIICHUS

INpuUMEpOB U MCXAaHHU3MOB peaKHHﬁ, MCTOJOB J0Ka3aTCJIbCTBA HX

IIpy__ OTCYTCTBMM _ OLIEHKH _ «3aUTEHO» O00VYaAlIIMIiCSA He JIomycKaercs K
MPOMEKYTOUHOM aATTeCTAINU
6.3. HpOMe)KYTO‘lHaH aTTecTanu: KaH)II/II[aTCKI/lﬁ IK3aMCH mo

YTBep:KACHHOI nporpamMmme
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Kannunatckuit sx3amen no ®u3nyeckoil XUMUU TIPOBOAUTCS B YCTHOM (hopme 1o

BOIIpOCaM NpPOrpaMMbl, Ha dK3aMeHe Mpejuiaraercs Tpu Bompoca (6e3 Ouieros). Ilocne

YCTHOrO OTBCTa MOTYT 3aJlaHbl MOOMOJHUTCIIBHBIC W YTOUYHAKOMIME BOIPOCHI, HC

BBIXOIAIIUC 3a ITPCACIIbI IIPOTPAMMBI KaHANUJIATCKOI'O 3K3aMCHA.

6.4. Kputepuu oueHKHU NPOMEKYTOUHOI aTTecTaluu

— Bce BOIpOCH! pacKphIThI TIOJHOCTHIO,
— OOy4JaroIuiics BIaeeT OCHOBHBIMHU TEOPHSIMH U IIyOOKO IIOHUMAET MX
CoJlepIKaHue;
— MMeer sicHOE MTPe/ICTaBIICHHE CBA3U TCOPUH M IPAKTHKHU B paMKax
= M3JIaraeMoro MaTepHaa;
E — VBepeHHO Bia/iceT HeOOXOANMBIMI METOIAMH PEIICHHUS KOHKPETHBIX
S 3aJ1a4, MOXKET [IPOUIUTIOCTPHUPOBATH OCHOBHBIC MOJIOKEHHSI TEOPHU
KOHKPETHBIMH TIPUMEPAMHU;
— SICHO ¥ YeTKO JIaeT OCHOBHBIE OIpe/ie/ieHus. BiiasieeT TepMUHOIOTHYECKHM
¥ IOHSTHIHBIM arapaTom;
— Pa3BepHyTO OTBEYAET Ha JOMOJHUTEILHBIE BOIIPOCHI.
— Bompochl pacKphITHI IO CYLIECTBY;
— OOyJaroIHIACs B II€IOM BJIJICET OCHOBHBIMH TEOPHUAMHE M IOHUMAET UX
CoJllepIKaHuE;
— Wmeer ob1iee mpeiCTaBICHAUE O CBSI3M TEOPHHU U TIPAKTUKH B PAMKaX
E U3JIaraeMOTo MaTepuana,;
S | —Bmageer B enoM HEOOXOAMMBIME METOIAMH PEIICHUS] KOHKPETHBIX 3a/1a4,
> MOJKET TIPOMJLTIOCTPUPOBATH OCHOBHBIE MTOJIOKEHHUS TCOPUH KOHKPETHBIMH
PUMEPaMU;
— B nocratouHoit Mepe BIajeeT MOHSTHHHBIM M TEPMUHOIOTHUCCKAM
anmaparom;
— MMeer 3aTpyIHEHMS TIPH OTBETE HA JAOTIOJHUTEIBHBIE BOIIPOCH.
- — Bonpockl packphIThI, HO HE TIOJHOCTHIO;
Z — Cimaboe TIOHUMAaHKE CBSI3U TEOPUH M IPAKTHKH;
§ — OGy4aroMHUics MOKET MPOUILTIOCTPUPOBATH OCHOBHBIE MOJIOKEHHS TCOPHU
§. KOHKPETHBIMH TIPHMEPaMH, HO HMEET 3aTPYAHEHHUS [TPU PEIICHUH HEKOTOPBIX
2 3aj1a4;
% — OGy4aromuiics He IEMOHCTPUPYET YBEPEHHOTO BIIA/ICHUS TIOHATHHHBIM U
= TEPMHUHOJIOTUYECKHUM aIlIapaToM;
> — JIOTIOTHUTETBHBIE BOTIPOCHI BBI3BIBAIOT 3aTPYAHCHHE.
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— bonbias yacTe BOIPOCOB HE PACKPHITA;

— OOyyarouuiicss He MOXET MPOMLTIOCTPUPOBATH OCHOBHBIE TTOJIOKEHHUS
TEOPUHU KOHKPETHBIMHU MMPUMEPAMHU, HE MOXKET IPUMEHUTH TEOPUIO MIPHU
pelIeHNH KOHKPETHBIX 3a/1ay;

— Het oTBeTOB Ha TOMOJHUTENIBHBIE BOMPOCHI.
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NOMEIIEHHUSIX  (YUTAIBHBIA  3aJl HAayyHOW  OMONMOTEKM W/WIM  KOH(EpPEHII-3aJbl),
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