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1. Ieu ¥ 321244 AMCUUTIHHBI

Heap — yrinyOieHHOE N3ydyeHHE TEOPETHUECKUX OCHOB XUMHUHM apOMAaTHYE€CKHUX a30THCTBIX reTe-
POLIMKJIMYECKUX COEAMHEHUH (a30JI0B U a3UHOB).

3agaun:

—paccMOTpEHHE OCHOBHBIX THUIIOB MEXaHU3MOB PEAKIMN IS Pa3IHYHBIX KJIACCOB 3JIEMEHTOpra-
HUYECKUX COCTUHEHUH;

—0000111eHIe BOIIPOCOB, CBSI3aHHBIX C OIICHKON PEaKIIMOHHOM CITIOCOOHOCTH PAa3IMYHBIX JIEMEH-
TOPTaHUYECKUX COCIMHEHH Ha OCHOBE 3JIEKTPOHHBIX 3(P(PEKTOB, KHCIOTHOCTH M OCHOBHOCTH Opra-
HUYECKUX MOJIEKYJ, KIacCU(PHUKALIMY OPraHNYECKUX PEaKLUi, TUIIOB PEareHTOB, YCIOBUH TPOBEACHUS
peaKuuii;

—1nosydyeHue (QpyHIaMEeHTaIbHbIX MPEICTABICHUNA O BO3MOKHOCTH KOJMUYECTBEHHOM OLIEHKH pe-
aKIMOHHOW CIIOCOOHOCTH OPraHMYECKUX COEJUHEHUH, O PErHo- M CTEpeo-HalpaBICHHOCTH IPOTEKa-
HUsl pEeaKIuil.

2. MecTto qucuuminnsl B crpykrype OOIL.

B yuebnom mnane acnupanToB mo HampasieHuto 04.06.01 Xumuueckue HayKd IUCHUIUIMHA
«['eTepouMkiIMUecKre COECIUHEHHS» OTHOCUTCS K BapuUaTUBHOM yacTH NpPO(EeCcCHOHANBHOIO ILMKIIA
b1.B./IB.2.2. JlaHHast AMCLUIUIMHA SBJISIETCS COCTABHOM YacThIO MOJTOTOBKHM BBICOKOKBAIU(ULIUPO-
BaHHBIX ACIHPAHTOB B OO0JIACTH OPraHMYECKOW XMMHUHM U (DU3MYECKOW opraHmdeckond xumuu. s
YCIIEIIHOTO OBJIa/ICHUsI MaTepHaIoM Kypca HeoOXOAMMbI 3HaHHSI BCEX OCHOBHBIX KYPCOB XMMHMUYECKHX
JUCHUIUIMH. J{71 OCBOEHUS JUCHMIUIMHBI «[ €TepOLUKINYECKUE COSIUHEHMS» aCIUPaHThl UCIIOJb3Y-
10T 3HAaHUS, YMEHUs], IPAKTUUYECKUE HaBBIKH, COCOOBI 1€ATEIbHOCTU U YCTAaHOBKHU, COPMHUPOBAHHBIE
B XOJI€ U3YUEHHSI TPEIMETOB Ha MPEIbIIyIIeM YPOBHE 00pa30BaHus (MAarucTpaTypa).

OcBoeHMe AUCHUILIUHBI «] eTepOLUKINYECKUE COCTUHEHUS» SBISETCS HEOOXOIUMON OCHOBOM
JUIS TIOCJIEIYIOIIEro YIiyOJEHHOr0 U3ydeHUsl JUCLMILIMH N0 Y4eOHOMY IIaHy - KypCOB IO BBIOOpY
acIUPaHTOB, /IS BBIIOJIHEHUS JUCCEPTALMOHHONW PaOOTHI.

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHUSI JMCHUIIIMHBI.

3.1 BpIMyCKHMK, OCBOMBLINI IpOrpaMMy aclUpaHTYpbl, JODKEH 00J1afjaTh CIEAYIOIMMHU 00111e-
KYJIbTYPHBIMU KOMIIETEHLIUSAMH:

® CITOCOOHOCTBIO CaMOCTOSITENILHO OCYIIECTBISATh HAYYHO-HCCIIEOBATEIbCKYIO JIEATEIbHOCTh B
COOTBETCTBYIOIIEH MPOPECCHOHAIBHON 00JIaCTH C UCIOJB30BAHUEM COBPEMEHHBIX METOJIOB UCCIIE0-
BaHUs U HH(POPMALMOHHO-KOMMYHUKAMOHHBIX TexHonoruit (OIIK — 1);

3.2 BBINMYCKHUK, OCBOMBIIMI MpOrpaMMy aCIUpPAaHTYphl, TOJKEH 00J1aJaTh CIEIYIOUIMMH YHU-
BEPCAIbHBIMY KOMITETEHIIUSAMMU:

® FOTOBHOCTHIO Y4acTBOBATh B pabOTe POCCUNCKUX U MEXKIYHAPOJHBIX MCCIIEI0BATEIBCKUX KOJI-
JIEKTUBOB IO PEILIEHUIO0 HAyYHBIX U HaAy4HO-00pa3oBarenbHbIX 3a7a4 (YK-3).

3.3 BBINYCKHUK, OCBOMBIIMNA MPOrpaMMy aclUpaHTyphl, JOJDKEH 00J1aaTh CIEAYIOIUMH Mpo-
(heccuoHaIbHBIMUA KOMITETEHIIUSMHU:

® CAaMOCTOSITEJIHO OIPENeNATh MepeueHb HE0OX0AUMBIX HHCTPYMEHTAIBHBIX METO/I0B UCCIIEO0-
BaHUS, UCIOJIb3YEMbIX IPU BBIMOJIHEHUH AMCCEPTALMOHHONW paboThl MO BHIOPAHHOMY HaNpaBJICHUIO
MOJAITOTOBKM; COBPEMEHHBIE CITOCOOBI 00PaOOTKM M MHTEPIPETALUU MOTyYaeMbIX Pe3yJbTaTOB; Mpea-
CTaBJIATH BO3MOXXHOCTH M orpanndeHus MeronoB (I11K-2);

® [ICTI0JIb30BAaTh COBPEMEHHBIE CIIEHUATU3UPOBAHHBIE BBIUHUCIUTENbHBIE KOMIUIEKCHI M 0a3bl
JNaHHBIX TPU MJIAHUPOBAHUU XMMHMUYECKHUX HCCIIEOBaHMM, JIsi 0OpaOOTKM M aHaiu3a SKCIEPUMEH-
TaJIbHBIX JaHHBIX, MOATOTOBKE MyOJUKAIIMI M Mpe3eHTaluil pe3yabTaToOB JAUCCEPTALIMOHHON PabOoThI
(IIK-3);

® [IPE/ICTABIATh NOJYUYECHHBIE B UCCIIEOBAHUAX PE3yIbTaThl B BHJI€ OTUETOB M HAYUYHBIX IyOJIn-
Kalui, UIMETh OIBIT MPO()ECCHOHATILHOTO YYaCTHsI B HAYYHBIX JUCKYCCHUSX, YMETh BHICTpaUBAaTh JIOTH-
Ky paccyxJeHuil u popmynupoBaTh o0ocHoBaHHBIE 3aKkintoueHus (I[1K- 5).

B PE3YIbTATC OCBOCHUA AVUCHHUILIMHBI ACITUPAHT JOJIZKCH:
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3name:

—  (yHmaMeHTaIbHBIE pa3/eibl XUMHH, KaCAIOIIHECS CTPOCHHS, HOMEHKIIATYPhI, CIIEKTPaJb-
HBIX CBOWCTB, KUCJIOTHO-OCHOBHBIX CBOKMCTB I'€TEPOAPOMATHUECKUX COCIUHEHUN;

—  OCHOBHBIE IMOJXO/bI CHHTE3a, OCHOBHBIC (PM3MYECKUE M XUMHUUECKHE CBOMCTBA T€TEPOIUK-
JIMYECKUX COCTUHEHHI,

Ymemo:

—  aHAJM3UPOBATH JIUTEPATYPHBIC U IKCIIEPUMEHTAIIbHBIC JTAHHBIC;

—AaTb OLCHKY peaKHHOHHOﬁ CIIOCOOHOCTH reTCPOLNUKINICCKUX COC,HHHCHHﬁ, HCXOoAda M3 HX
CTPOCHUA,

- IMPUMCHATDH CHUHTOHHBIN noaxoa AJjid CHHTE3a I'CTCPOUUKIIMICCKUX COC[[I/IHGHI/II;'I.
Bnaoemov nagvikamu:

—  HUCHOJB30BaHUS XMMHUYECKOTO U (PU3MKO-MAaTEeMaTHYECKOro amrmapaTa, HeOOXOAUMOro JUis
npodeccnoHaNbHO 1eATeNbHOCTH;

—  COOTHECEHHsI CBOMCTB OPIraHUYECKOT0 COEAUHEHHUS C €r0 CTPYKTYPOU;

- paHHOHaHBHOﬁ CXCMBI IIpU BBI60pe aJiropurMa M€Toa0B CUHTEC3a U I/I,I[eHTI/I(bI/IKaI_[I/II/I opra-
HUYECKHX COCIMHECHMU.

4. OFbEM JUCHUILJIUHBI U BUbl YYEEHOU PABOTHI

Buabl yueOHol padoThl Bcero yacos/ Kypcsi
3a4YeTHBIX eINHHIL 1 2 3 4

AyauTopHble 3aHATHS (BCETO) 48/1,3 48
B Tom uuce:

Jleknun 24/0,65 24
IIpakTueckue 3aHsATUS 24/0,65 24
KonrakTHas padora 48/1,3 48
CamocrosiTesibHas padoTa 60/1,7 60

B Tom uncie:

Ananu3 u pedepupoBanre yueOHON U HaydHOU
JUTEPATYPHI 110 TEME

[TonroroBka Aokiana, cOOOIIEHUs U MTpe3eHTa-
1IUU IO TEME Kypca

ITonroroBka K BBINOJHEHUIO TECTOBBIX 3aja-
HUM (TEKYIIMX U UTOTOBBIX)

Bug arrectaniuu — 3a4eT ¢ OLIEHKON + +
OO0m1ast TpyA0€MKOCTh 4achl 108 108
3aueTHBIE € IMHULEI 3 3

5. COOEPKAHHUE PA3JIEJIOB U TEM JIUCHUIIJINHBI

5.1. Conep:xanue TeM M pa3iesioB

1. Knaccupukanus 1 HOMEHK/IATypPa a30THCTBIX IeTepPOLNKIOB

Ponb rereponukiIueckux COeIMHEHUI B KHUBBIX CHCTEMax. | eTepoIMKIbl HA MUPOBOM pPBIHKE
HAyYKOEMKOW XHUMHHM, TEXHOJOTHMH MaJOTOHHAXXHBIX MPOAYKTOB U JIEKapCTBEHHBIX cpeacTB. Obmactu
MIPUMEHEHHUSI TETEPOIMKINYECKUX COSAUHEHUH.

Knaccudukanus 1 HOMEHKIATypa a30TUCTBIX TEeTEPOLUKIIOB, KOHJCHCUPOBAHHBIX CUCTEM.

®opmupyroresa OIIK-1, VK-3, I1K-2,3,5.

2. 'eTepoapoMaTHYHOCTb W TUIIBI T€TEPOATOMOB

OO0mue U OTANYUTENNbHbIE TPU3HAKU MOJIEKYJISPHOTO CTPOEHHUS IeTePOLMKIN-YECKUX U KapOo-
LUKINYEeCKUX cucTeM. HeapomaTnueckue Tpex-, YEpbIpeXx- U CEMUYIECHHBIE T€TEPOLUKIIBL. ['eTepoap-
OMAaTUYHOCTb U TUIIBI F€TEpOaToMOB. T-M30bITOUHBIE, T-A€PUIUTHBIE U T-aM(QOTEPHBIE T€TEPOLIUKIIBI.
Kpurepun apoMaTHUHOCTH: CTPYKTYpPHBIE, CHEKTpaJIbHBIE, DHEpreTHUECKUe, Xxumudeckue. Komnnue-
CTBEHHasl OLIEHKAa apOMaTUYHOCTH a30JI0B U a3HHOB.
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®opmupytorcs OIIK-1, YVK-3, [1K-2,3,5.

3. Peaknum rereponMKJIM3auum

Peaknuu rerepounknmzanuu. Kimaccudukanms, MeXaHu3Mbl, TEPMOJUHAMUKA. DIEKTPOJIUTHYC-
CKH€ peaklMU: aJIMTUBHAs TayToMepus 0e3 MUTpallid, C MUTpaluel, rereponukin3anus. Junosnsp-
HO€ LIUKJIONpUCOEeIMHEHnE. MexaHu3Mbl 31€MEHTapHbIX cTaauil. KoHkpeTHble TpuMepsl CUHTE3A I1s1-
TUYWICHHBIX TeTEPOLMKIIOB C OJTHUM rerepoaroMoM ((pypanbl, THO(EHBI, MUPPOJIBI), a30J0B (MHPa30-
JIbl, UMMJ1a30J1bI, TUA30JIbI, OKCA30JIbl, TPHA30JIbl, OKCAMUA30JIbl, TETPA30JIbl), Q3UHOB (IIUPUIUHBI, 11-,
TpU- W TE€TPA3HHbBI), KOHICHCUPOBAHHBIX CHCTeM (HMHIOJIBI, OeH30(]ypaHbl, 0€H30THO(EHBI, XUHOJIH-
HbI), TUPUMUJUHOB U ITyPUHOB.

®opmupyrorea OIIK-1, YK-3, T1K-2,3,5.

4. Tayromepus rerepoUKJINYECKUX COCAUHEHUH

TayTomepusi reTepoLMKINYECKUX COEIMHEHUN B pacTBOpax M B razoBoil ¢asze. OmpexneneHue
MOHATUM TayTOMEpUM M M30MEPUM INPUMEHHUTENBHO K rerepouukiaM. lIpororponHas, amuHO-
MMUHHA$, KETO-€HOJIbHAs!, THOH-TUOJIbHAS, TUAPOKCU (THOJI)-I[BUTTEPUOHHASI TayToMepuu. BnusHue
MPUPOJIBI CyOCTpaTa U PaCTBOPUTENS Ha TaAyTOMEPHBIE PABHOBECHS. JKCIIEPUMEHTAILHBIE METO bl HC-
CJIETOBaHUSI TAYTOMEPHH.

®opmupytorcs OIIK-1, VK-3, [1K-2,3,5.

5. KHCJIOTHO-OCHOBHBIE CBOMCTBA a30THCTHIX reTEPOUUKJIOB

KucnoTHO-0CHOBHBIE CBOMCTBA a30TUCTHIX TETEPOLIMKIIOB B Ta30Boi (hase u B pacTtBopax. Bmus-
HUE YKClia aTOMOB a30Ta, 3aMECTUTENIeH B IIMKJIE HA KOHCTAHThl OCHOBHOCTU U KUCIIOTHOCTH a30JI0B U
a3MHOB. B3anMOCBS3b KOHCTaHT KMCIIOTHOCTH U OCHOBHOCTU. OCOOEHHOCTH 3JIE€KTPOHHOTO CTPOEHUS
HEUTPATbHBIX U 3apSHKEHHBIX (AHHMOHOB U MPOTOHHUPOBAHHBIX (HOPM) reTeporukioB. DopMUPYIOTCS
OIIK-1, YK-3, [1K-2,3,5.

6. DaexkTpoduiabHOE 3aMelieHUue (IPUCOCAUHEHNE) Y ATOMA a30Ta B 230J1aX, a3MHAX

DnekTpoduiapHOe 3aMeleHre (IPUCOSIUHECHNE) ¥ aToMa a30Ta B a30JIaX M a3uHaX. AJIKWIAPO-
BaHHEe TeTpa3osioB. CTpoeHue U (HOPMBI CYIIECTBOBAHUS T'€TEPOLIMKINYECKOTO cyOcTpaTa, AJIEKTpO-
¢unpHOTO peareHTa. BrnusiHIe peakMOHHON Cpeabl Ha CKOPOCTh M CEIEKTUBHOCTD AIIEKTPOPMIBHBIX
peakuuii ¢ reTepolMKINYecKUMHU cyOcTpatamu. KaTanus 3nekTpoguiIbHBIX peakluil ¢ y4acTHEM TeT-
Pa30JIoB: KUCIOTHBIN, OCHOBHBIN, Mexk(azubiii. Dopmupyrores OIIK-1, YK-3, I1K-2,3,5.

7. dnekTpopuUIbHOE 3aMeLeHHEe Y AaTOMA YIJIepoAa B a30J1aX H a3HHAX

OnekTpodUIbHOE 3aMEIlIeHHE y aToMa yriiepoja B nuppodie, dypane, TnodeHe, azonax u azu-
Hax. BiusHue mpupoasl rerepoaromMa Ha aKTUBHOCTh IETEPOLMKIIOB B PEAKIUAX IEKTPOPHILHOTO
3aMEIIEHUS U CEJIEKTUBHOCTD PEaKIUil.

®opmupytorcs OIIK-1, VK-3, I1K-2,3,5.

8. HykiieopuibHoe 3aMenieHne B rerepounKIax

HyxkneodunbHoe 3amenienne B rerepouunkiax. Mexannsmel AE, EA u AEa. Hykneogpunbhoe
3aMeIIeHHe BOJIOPOJa M TAJIOTEHOB B a3uWHax, mupposie, pypane, TudgeHe u azonax. OKUCIUTEITHHO-
BOCCTAaHOBUTENbHBIE PEAKIUH, peakunu Jluibca-Anbaepa ¢ y4aCTUEM IE€TEPOLUKIMYECKUX COEIUHE-
HHUI.

®opmupytorcs OIIK-1, VK-3, I1K-2,3,5.

9. 'eTeponuk/InYecKre CHCTEMbI KaK 3aMeCTUTE/IM B OPraHHYeCKHUX MOJIeKYJIax
I'erepounxinyeckue CUCTEMBI KaK 3aMECTUTENIN B OPraHNYECKUX MOJIeKyslax. BiusiHue uucna rerepo-
aTOMOB Ha 3HAYEHHUS AJIEKTPOHHBIX KOHCTAHT a30JMJIbHBIX U a3MHUIBHBIX 3aMECTUTENEH.

®opmupytorcs OIIK-1, VK-3, [1K-2,3,5.

10. BunnabHble npou3BoaHble a30J10B. CuHTe3 C- 1 N-BMHM/123010B

Bununenele npousBoaHsie a3010B. CuHre3 C- n N-BHHMIIA30J10B M UX nonuMepusauud. Kap-
OOLIENTHBIE U TeTEPOLIETTHBIE TOJUMEPBI C a30JbHBIMU LIUKJIAMHU.
®opmupytorcs OIIK-1, VK-3, I1K-2,3,5.

11. CuHTe3 (PU3HO0JI0THYEeCKN AKTUBHBIX COeIMHEHUI HA OCHOBE

reTepouMKJINYEeCKUX coeJUHeHH. ['eTepoiuKkIbl B MeqMIMHE

CuHre3 QU3MOIOTHYECKN aKTUBHBIX COEIMHEHUI Ha OCHOBE IeTEPOLUKINYECKUX COEINHEHUM.
I'erepouiuKIIbl B METUIIMHE.



®opmupytorcs OIIK-1, YVK-3, [1K-2,3,5.

5.2. Pa3nenbl TMCHMILVIMHBI M MEXIUCHUIIMHAPHBbIE CBSI3H ¢ o0ecrneynBaeMbIMU (IOCJIe-
AYIOIMMHA) THCUUIITIMHAMMA
JlucumiinHa SIBIISIETCST OCHOBOW JIJISt BBIMIOJHEHUS KBATH(DHUKAIIMOHHBIX pPa0OT aCHHPaHTOB,
HeoOXouMa B OyTIyIIeH MPaKTHIECKOM eI TEIIbHOCTH.

5.3. Pa3nesnl 1 TeMbI AMCHUILJIMH M BUABI 3AHATHI
OO61mast Tpy10€MKOCTh TUCIUTUIMHBI COCTaBIISIET 3 3a4eTHHIX €., 108 vacos.

No HaumenoBanue Jlexuuu | Ilpakr. CPC Bcero
IL.I. | pa3zena 3aH.
JUCITUTUTAHBI
1. Krnaccudukanus, HoMeH-KIaTypa rerepo- 4 4 10 18
LHUKJIMYECKUX coennHeHui. ['erepoapoma-
TUYHOCTh
2. Peakuuu rerepouuknuzanuu. Knaccupuka- | 4 4 10 18
1115, KOHKPETHBIE IPUMEPHI
3. CrpoeHue, pU3NKO-XUMHUICCKUE, CIICK- 4 4 10 18
TpaJIbHbIE CBOMCTBA T€TEPOLIUKINYECKUX
COEIMHEHU I
4, XHUMHUYECKUE CBOICTBA TE€TEPOLUKINYECKUX | 6 4 10 20
COEIMHEHU I
5. ['eTeponukiinyeckrue CUCTEMBI KaK 3ame- 2 2 10 14
CTUTEJIN B OPTaHUYECKUX MOJICKYJIax
6. Bununbnbie npousBogHbie a3onoB. Cuntes | 4 6 10 20
C- u N-Bunmnazono Cunte3 pusznonornye-
CKU aKTUBHBIX COCJIMHEHUN Ha OCHOBE reTe-
POIUKIINYECKUX COCTMHECHHUI.
24 24 60 108
6. TIEPEYEHb CEMUHAPCKHNX 3AHATUM
Ne | Ne HaumeHoBaHMe ceMUHAPCKUX 3aHITHIA Tpyno- | OneHounsle cpen- dopmupye-
/Tl | TEMBI eM- CTBa MBbIE€ KOMIIe-
JuC- KOCTh TEHIUU
LUATLIN (uacer)
HBI

1. |1 Knaccugukanus u HoMeHKaTypa rere- 2 koMmnbtotep — pazzaen | OIIK-1,YK-
POLIMKIIOB, YIIPa)KHEHUS, KOHTPOJIb 3Ha- Nel obyuaromieit cu- | 3, [1K-2,3,5.
HHUI. CTEMBI

2. 1 [Ipu3HaKku 1 KpUTEPUU aAPOMATUIHOCTH, 2 (xommeroTep — pazaen| OIK-1,YK-
TUTIBI TeTepOoaTOMOB. CTPYKTYPHBIH, Nel obyuaromieii cu- | 3, [1K-2,3,5.
CHEKTPAJTLHBIN, YHEPTCTHUSCKUN U XH- CTEMBI), KOJUIOKBHYM
MUYECKUI KPUTEPUU apOMATUYHOCTH.

Pacuer apoMaTuuHOCTH T€TEPOIMKIIOB.

3. |2 O06pa3oBaHue reTepolUKINYECKON cu- 4 koMmnbrotep — pazzaen | OIIK-1,VK-
crembl. Kimtaccudukariust OCHOBHBIX TIPO- No3 oGyuaromieit cu- | 3, [1K-2,3,5.
1eccoB. MexaHu3Mbl DJIEMEHTapHBIX CTa- CTEMBI
nuiil. Pa3060p KOHKPETHBIX NPUMEPOB

4. |3 KucnorHo-ocHoBHBIE cBOcTBa. Kucnor- | 4 komnbrotep — pazzaen | OIIK-1,VK-
HOCTBH U OCHOBHOCTB a30JI0B B ra30BOI No3 oGyuaromieit cu- | 3, I1K-2,3,5.
¢aze u B pacTBopax. BzauMocBs3b KOH- CTEMBI
CTaHT KUCIOTHOCTA U OCHOBHOCTH.




Tayromepus. OnpeneneHne NOHATHM Ta- komneroTep — pazgen | OIIK-1,YK-
YTOMEPHUH U U30MEPUU TPUMEHUTEIBHO K Ned o6yuqaromeit cu- | 3, [1K-2,3,5.
rerepouukiaM. [Ipoto-TponHas, aMmuHO- CTEMBI

MMHHHAs1, KETOCHOJIbHAs, TUOH-

THOJIbHAS, THAPOKCH(THOIT)-

LIBUTTEPUOHHAS TAYTOMEPUU

['eTeporukiMyecKkue CUCTEMBI KaK 3ame- komnbroTep — pazgen | OIIK-1,YK-
CTUTEJIM B OPraHMYECKUX MOJIEKYIax. Ne5 obyuaromeit cu- | 3, I1K-2,3,5.
DnexTpoHHbIe 3((HEKTHI, 3HAUCHUS IJEK- CTEMBI

TPOHHBIX U MPOCTPAHCTBEHHBIX KOHCTAHT

JUIsl aHalli3a B paMkax ypaBHeHuil JICOD

DnexTpodunbHOE 3aMelieHue (IIPUco- komrbtoTep — pazaen | OIIK-1,YK-
€IMHEHNE) Y aTOMOB a30Ta TeTePOIUK- No6 obyuaromieit cu- | 3, [1K-2,3,5.
JI0B. BiMsiHue peakuMOHHOW CpeJibl Ha CTEMBI, KOJUIOKBUYM

CKOPOCTh U CEJIEKTUBHOCTb 3JIEKTPO-

buapHBIX. Katamus amekTpopuiibHBIX

peaxkuuii ¢ yuacTueM reTepoluKiInge-

CKHX CyOCTpaTOB: KUCIOTHBIM, OCHOB-

HBIN, MEX(a3HBIN

DnexTpouIbHOE 3aMeIIeHUE Y aToMa komrbroTep — pazaen | OIIK-1,YK-
yriepoja B nuppoiie, pypane, Tuodexe, Ne6 obyuaromeit cu- | 3, I1K-2,3,5.
azosax u a3uHax. BrnusHue npuposl re- CTEMBI

TepoaToMa Ha aKTUBHOCTh Fe€TEPOIHK-

JIOB.

HyxkneodunbHoe 3aMmenieHne aroma Bo- komnbroTep — pazaen | OIIK-1,YK-
J0poJia B T€TepOAPOMATUUYECKUX CUCTE- Ne6 obyuaromeit cu- | 3, [1K-2,3,5.
Mmax. Peakmuu N, O u C-nykieodusnos ¢ CTEMBI, KOJIJIOKBUYM
reTepoapoMaTUYECKUMU CyOCTpaTaMHu.

7. YueOHO-MeTOAMYECKOE U HH(POpPMALIMOHHOE 0O0ecnieYeHUue TUCIUIIINHBI:

a) OCHOBHasI JIMTEpaTypa

1. Oprannyeckass xumus: yue0.mocooue : B 2 4. / O. A. Dnenbiuteiis [u ap.] ; peu.: A.
B. UBanos, A. B. Poxun ; Upkyrt. roc. yu-T, Xum. ¢axk. - Upkyrck : U3n-so UI'Y. - 21 cm. - ISBN
978-5-9624-0809-5.4. 2 : HykneodunbHble peakiiuu B opranudeckoit xumuu. - 2014. - 95 c. : uin. -
bubnuorp.: c. 95. - ISBN 978-5-9624-1144-6 : - 36 5Kk3.

2. TpaBens ®. B. Oprannueckas xumus. T. 1 [Dnextponnsiii pecypc] / ®@. B. Tpasens. -
4-e u3a. - Mocksa : bunom. Jlabopatopus 3uanuid, 2015. - 401 c. - (Y4ueOHUK ATS BBICIICH IIKOJbI). -
Pexxum gocrtyma: http://e.lanbook.com/books/element.php?pll_id=84108. - Pexum mocryma: 3BbC
"N3narenbctBo "Jlauw". - Heorpanuy. nocrtym. - ISBN 978-5-9963-2939-7 :

3. TpaBensb ®. B. Oprannueckas xumus. T. 2 [OnextponHsiii pecypc] / @. B. Tpasens. -
4-e u3a. - Mocksa : bunom. Jlabopatopus 3Hanmii, 2015. - 550 c. - (Y4ueOHUK AJs BBICIICH IIKOJBI). -
Pexxum nocrymna: https://e.lanbook.com/book/84109#book_name. - Pexxum noctyma: 3bC "HU3narens-
ctBo "Jlanp".-Heorpanuu. goctym.- ISBN 978-5-9963-2940-3 :

4. TpaBens ®. B. Oprannueckas xumus. T. 3 [Dnextponuslii pecypc| / ®@. B. Tpasens. -
4-e u3a. - Mocksa : bunom. Jlabopatopus 3uanuid, 2015. - 391 c. - (Y4ueOHUK ATs BBICIICH IIKOJBI). -
Pexxum nocrymna: https://e.lanbook.com/book/84110#book_name. - Pexxum noctymna: 3bC "HU3narens-
ctBo "Jlanp". -Heorpanuu. noctymn.-ISBN 978-5-9963-2941-0 :

0) /lonoJiHUTEIbHAA JIUTEpaTypa

1. HexonaeHcupoBanHble BUIMHAJbHbIETPUA30JIbI [TekcT] : cipas.mocobue / Upkyr.
roc. yH-T ; cocT. T. B. T'ono6okosa [u np.] ; peu.: A. @. [lmunr, I'. A. Tapees. - Upkyrck : U3a-BO
Ury, 2012.- 133 c.; 21 cm. - bubmmorp.: c. 133. - ISBN 978-5-9624-0666-4 :- 11 k3.
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B) mporpaMmMHoe odecnieyenne u UHTepHeT-pecypcebl
http://www.chem.msu.su/ - moptay Xumudeckoro oopazoanusi Poccuun
http://www.chem.msu.su/rus/elibrary/
DnekTpoHHas OMOIMOTEKa 10 XUMHH http://www.chemistry.narod.ru/
Mup xumun http://www.chem.km.ru/
http://www.informika.ru/text/database/chemy/START.html 31eKTpOHHBIN CITPABOYHUK «XUMUS IS
BCEX»
http://www.uic.ssu.samara.ru/~chemistry/index.htm Opranuueckass XumMust
http://formula44.narod.ru/ Opranuueckast Xumus
http://www.chem.msu.su/rus/teaching/yurovska/welcome.html Xumust reTepoMKINUYECKUX COETUHE-
HUH

8. MaTepnaﬂbno-TexnnquRoe o0ecneyeHue AUCHUIIJINHBI:

Ne i/mm HanmenoBanue KosmmuecTBo
1. [TepcoHasibHBIE KOMITBIOTEPHI 3

2. MynbTUMEAMIHBINA IPOEKTOP 1

3. Ta0auibI-cXeMbl 10

9. O6pa3oBaTe/ibHbIE TEXHOJIOTHH:

N3 xomriutekca 3((HEeKTUBHBIX MEIAarorn4ecKuX METOAWK M TEXHOJIOTUH, CIIOCOOCTBYIOIINX BO-
BJICUCHHIO aCITUPAHTOB B MOMCK W YIPABJICHHUE 3HAHUSIMH, IPUOOPETEHHIO OIBITA CAMOCTOSITEIIBHOTO
peleHusi pa3HOOOpa3HBIX 33ay, B MPOILECCe MPENoJaBaHus TUCHHUILTHHBI «I €TepOoIKInYecKie Cco-
CIIMHEHMS» MCIIOJIb3YIOTCS CIICTYIOIIHE:

- TIEIATOTUYECKUE TEXHOJIOTHH Ha OCHOBE aKTHBH3AIMH U WHTCHCU(DHUKAIIUU JIEATSIHHOCTH YUaIIXCs
(mpobnemHoe oOyueHue);

- MPOBEJICHUE 3aHATUH B ayJUTOPHIX, OCHAICHHBIX COBPEMCHHBIMU TEXHUICCKUMU CPEACTBAMH;

- MIMCHMCHHBIC U YCTHBIC IOMAIIHUE 331aHUS;

- MOJITOTOBKA K TEKYIIEMY U IIPOMEKYTOYHOMY KOHTPOITIO;

- KOHCYIIbTAIlMU TpernoiaBaTess.

CamocrosTenbHas padoTa aCIUPaHTOB HAIPABJICHA HA PELICHNUE CIEAYIONINX 3a/1a4:

- JIOTUYECKOE MBIIUICHNE, HABBIKU CO3JaHMsI HAYYHBIX Pa0OT €CTECTBEHHOHAYYHOTO HAMpaBJICHUS,
BEJICHUS HAYYHBIX JTUCKYCCHIA,

- ocymecTBieHne 3¢(HeKTUBHOTO MoUCcKa MH(POPMAIMK U aHAJIW3a HCTOUYHUKOB;

- popMHpOBaHUE U APTYMEHTHPOBAHHOE OTCTaWBAaHUE COOCTBEHHOW MO3UIIMH 110 PA3JIMYHBIM MpoOIIe-
MaM XUMUH.

Jlnst pereHnst yKa3aHHBIX 3a/1a4 acClUpaHTaM IMpeIararoTcs 3aaHusl 10 TIOUCKY HH(OpMAaIiH
M0 Pa3NUYHBIM pa3jiesiaM XUMUU TeTePOLUKINYECKUX coeAnHeHud. [IpoBepka BHIMOTHEHUS 3aJaHUiA
OCYIIECTBIISIETCS KaK Ha CEMHUHAPCKHUX 3aHATHSAX C MMOMOIIBI0 YCTHBIX BBICTYIICHUH CTYJICHTOB M MX
KOJUJIEKTUBHOTO OOCYXXICHHsI, TaK M C TTOMOIIbIO MMUCbMEHHBIX CAMOCTOSITENbHBIX (KOHTPOJIBHBIX) pa-
00T, KOJJIOKBHYMBI.

10. Ouenounbie cpeacrsa (OC)
10.1. TeMbI KO1TTOKBUYMOB

1. Ilpu3HaKku 1 KpUTEPUN apOMATUYHOCTH, TUIIBI reTepoaToMoB. CTPYKTYpHBIH, CIEKTpaIbHbINA, SHEP-
TeTUYECKUN U XUMUYECKUI KPUTEPUHU ApOMATUYHOCTHU. PacueT apoMaTUYHOCTH IeTEPOLMKIIOB

2. O6pa3oBaHue TreTEPOIMKINIYECKON cucTteMbl. Kiaccudukanys OCHOBHBIX MPOIIECCOB. DIEKTPOJIH-
THYECKUE PEAKLUHU — aJJINTUBHAS TayTOMepHs 0e3 MUIpalliy, ¢ MUTpaIlei, rereporukizanus. Jumo-
JISPHOE IIUKJIONpHCcCOeAMHEHHE. MeXaHn3MBbl 3JIeMEHTapHbIX cTaaui. Pa300op KOHKPETHBIX TPUMEPOB.
3. KucnotHo-ocHOBHBIE cBOiicTBa. KHCIOTHOCTh M OCHOBHOCTB a30JI0B B T'a3aBOil (aze U B pacTBOpax.
Bnusinue umcna aToMOB a30Ta, 3eMECTUTENIEH B IeTepOLMKIIe, Cpeabl Ha KOHCTAHThl KUCIOTHOCTU U
OCHOBHOCTH a30JI0B. B3aMMOCBS3b KOHCTaHT KHUCJIOTHOCTH M OCHOBHOCTHU. I'eTepouukinueckue cia-
oble ocHOBaHUA. OCHOBHOCTh a3WHOB. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS! HEUTPANBHBIX U 3aps-


http://www.chem.msu.su/
http://www.chem.msu.su/rus/elibrary/
http://www.chemistry.narod.ru/
http://www.chem.km.ru/
http://www.informika.ru/text/database/chemy/START.html
http://www.uic.ssu.samara.ru/~chemistry/index.htm
http://formula44.narod.ru/
http://www.chem.msu.su/rus/teaching/yurovska/welcome.html

KEHHBIX (AHMOHOB U MPOTOHHUPOBAHHBIX (OPM), @ TAKKE COOTBETCTBYIOIINX MOHHBIX Map U KOMILIEK-
COB.
4. Tayromepus. OnpezeseHnue MOHATUM TAyTOMEPUU U U30MEPUM IMPUMEHUTENIBHO K MeTEPOLUKIAM.
[IporoTponHasi, aMUHO-UMUHHAs, KETO-€HOJIbHAS, THOH-THOJbHAs, TUAPOKCU(THON)-IBUTTEPUOHHAS
TayTOMEpUU
Brnusinue npupo/sl cyOcTpara U pacTBOPUTENS HA TAYyTOMEPHBIE PABHOBECHS.
5. DnekTpodmiibHOE 3aMenieHne (MPUCOSINHEHNIE) Y aTOMOB a30Ta TeTePOIHMKIIOB. AJKUIHMPOBAHUE,
aIIIMPOBAHKE, IIEKTPOPUIbHOE AMUHUPOBAHHUE, OKCU- U aMUHOMeTHIIMpoBaHue. CtpoeHue u Gopmbl
CYIIECTBOBAHUS T€TEPOIMKINYECKOr0 CyOcTpara, 3JeKTpOPHILHOIO peareHTa. BriusHue peakunoH-
HOM cpellbl HAa CKOPOCTh M CEJIEKTHUBHOCTH DJEKTPOQPHUIBHBIX PEaKIMid C reTepOLMKINYECKUMU CyO-
crpatamu. Katanus 3J1eKTpoQHUIBHBIX peakiii C y4acTHEM TeTePOLMKINYECKUX CyOCTPAaTOB: KUCIOT-
HBIN, OCHOBHBIN, MEX(a3HbBIN.
5. HykneodwmibHOE 3aMeIleHrne atoMa BOJOpOJia B TeTepo- apoMaTHdecknx cucremax. Peakmuu N, O
u C-HykJIeoQHIIOB C TeTepoapoMaTHYeCKUMHU cyOcTpaTtaMu. MexaHu3Mbl HYKI€O(UILHOTO 3aMelie-
HUS aTOMa BOJOpOAA.

10.2. IlpumepHblii NepeyeHb BONPOCOB K 3a4eTy
1. Knaccugukanys 1 HOMEHKIIaTypa a30TUCThIX F€TEPOLIUKIIOB, KOH/IEHCUPOBAHHBIX CUCTEM.
2. 'erepoapoMaTUYHOCTh U THUIBI T€TEPOATOMOB. T-M30bITOUHBIE, T-NeULUTHBIE U T-aM(pOTEpHBIE
reTePOLMKIIBI.
3. Kputepuu apoMaTuyHOCTU: CTPYKTYpHBIE, CIIEKTpaibHbIe, SHEpreTuyeckue, xumuueckue. Konuye-
CTBEHHasl OLIEHKAa apOMaTUYHOCTH a30JI0B U a3UHOB.
4. Peakuuu reteporukiuzanuu. Kinaccudukaius, MexaHu3Mbl, TEPMOJUHAMUKA. DIIEKTPOIUTUUYECKHE
peakuu: aJIuTUBHAs TayTOMepus 0e3 MHUTrpaluy, ¢ MUTpAIMel, rerepornukin3anus. Jumnonspaoe
LUKIIONpUCcCOoeInHEHNE. MeXaHU3Mbl 2JIEMEHTapHbBIX CTa il
5. KoHKpeTHBIE TpUMEpBI CHHTE3a MATHWICHHBIX T€TEPOLMKIOB C OJHUM rerepoaToMoM ((ypaHsl,
THO(EHBI, TUPPOIIBI), a30JI0B (MIUPA30JIbI, UMUIA30JIbI, THA30JIbI, OKCA30JIbl, TPHUA30JIbl, OKCAINA30IbI,
TETPa30JIbl).
6. KoHkpeTHbIe MpUMephl CUHTE3a HIECTUYICHHBIX I'€TEePOIMKIOB a3WHOB (MMPHUAMHBL, AU-, TPU- U
TETpa3uHbl), KOHACHCUPOBAHHBIX CUCTEM (MHAOJBI, O€H30(pypaHbl, OEH30THOPEHBI, XUHOJIUHBI), MH-
PUMHIUHOB U ITYPUHOB.
7. TayToMepHs TeTepOLUKINYECKUX COEUHEHUI B pacTBOpax U B ra3oBoi (aze. OnpeseneHue noHs-
TUH TAyTOMEPUHU U U30MEPHH MPUMEHUTENIBHO K reTeporukiaM. IIpoToTponHas, aMMHO-UMUHHAS, Ke-
TO-€HOJIbHAsI, THOH-THOJbHAS, THUAPOKCH (THOJ)-IBUTTEPUOHHAS TayTOMEPHH. BimsHuE NpHPOBI
cyOcTpaTa U pacTBOPHUTENS Ha TayTOMEPHbIE paBHOBECHs. DKCIEPUMEHTAIbHBIE METO/Ibl UCCIIE0Ba-
HUS TAYTOMEPHH.
8. KncinoTHO-0CHOBHBIE CBOMCTBA a30TUCTBIX T€TEPOLMKIIOB B ra3oBoi (pase u B pacTBopax. Biusuue
qyciia aTOMOB a30Ta, 3aMECTUTENE B IUKJIE HA KOHCTaHThl OCHOBHOCTHU U KHUCJIOTHOCTH a30JI0B U a3H-
HOB.
9. B3auMoCBS3b KOHCTAHT KHUCJIOTHOCTM M OCHOBHOCTH. OCOOEHHOCTH 3JIEKTPOHHOIO CTPOEHUS
HEHTpaJIbHBIX U 3apsDKEHHBIX (AHMOHOB U POTOHUPOBAHHBIX (DOPM) FE€TEPOLIUKIIOB.
10. DnexTpodriibHOE 3amernIeHne (MPUCOeINHEHNE) y aTOMa a30Ta B a30j1ax U a3uHax. 11. Amkuiupo-
BaHUe TeTpa3oyioB. CTpoeHne M (POpMBI CYIIECTBOBAHMS T'€TEPOLMKINYECKOr0 CyOcTpara, 3JeKTpo-
¢uabHOrO peareHTa. BnusiHue peakiMoOHHON Cpelibl HA CKOPOCTh U CEJIEKTUBHOCTh AJIEKTPOQPHUILHBIX
peakImii ¢ TeTepoLMKINYeCKUMHU cyocTparamu. Katanus snekTpoQuiIbHBIX peakluil ¢ y4acTHEM TeT-
Pa30JIoB: KUCIOTHBIN, OCHOBHBIHN, MeK(a3HbIH.
12. DnexTpoduiabHOE 3aMelIeHre y aToMa yriepoja B nuppose, Gpypane, THodeHe, a3ojax 1 a3uHax.
Bnusinue npupoibl rerepoaToMa Ha aKTUBHOCTH T€TEPOLMKIIOB B PEAKIUAX JIEKTPO(GUIHLHOTO 3ame-
IIEHUS ¥ CEJIEKTUBHOCTD PEaKLIUH.
13. HykneoduibHoe 3amemienue B rerepounkiax. Mexanusmsl AE, EA u AEa. HykneodunsHoe 3a-
MeIlleHHe BOI0PO/ia U FaJIOT€HOB B a3uHaX, MUppoiie, pypane, TuheHe U azoax.
14. I'eTepOolIMKIINYECKHE CUCTEMBI KaK 3aMECTUTENN B OPraHUYECKUX MOJIEKyJax. BiausHue uncna re-
TEpOATOMOB Ha 3HAYEHMS JIEKTPOHHBIX KOHCTAHT a30JIMJIbHBIX U a3WHUIBHBIX 3aMECTUTENEH.



15. BunwieHble Tipou3BoAHbIE a30/0B. CuuTe3 C- u N-BHHIIA30JI0B M UX monumepusanusa. Kap-

OOILIENHBIC H T€TEPOLECIIHBIC MOJIUMEPHI C a30JIbHBIMHA ITHKIIAMH.
16. Cunres (bHSHOIIOFI/I‘ICCKI/I AKTUBHBIX COEJMHEHUN HA OCHOBE Fr€TCPONUKITHICCKUX COCIMHEHUI.

FeTCPOHI/IKJILI B MCIHUIIUHE.

11. ®opmbI NPOMEKYTOUHOTO H HTOTOBOI0 KOHTPOJISA

Craua KOJIJIOKBHYMOB.
®opMOii HTOrOBOrO KOHTPOJIS SBJISETCS 3a4ET C OLIEHKOM.

Pa3paboTumnk:
I-p XuM. Hayk, npodeccop Kmkuses B.H.

[IporpaMma paccMOTpeHa Ha 3acelaHWH Kadeapbl TEOPETUYECKOH M INPHKIAAHOM OpraHudye-
CKOM XMMHHU ¥ NOJMMEPH3AIMOHHBIX MIPOIECCOB XUMHYECKOT0 (aKyIpTeTa

@6 »,_&,F(L@Ol 4 1. TIpotokon Ne 2
3aB. kadenpoii, JOIEeHT % Z@% OnensiteitH O.A.

Hacmoawaa npozpamma He Mmodxcem Oblmb 60CHPOU36E0CHA HU 6 Kakoul ¢hopme oOe3
npeodeapumenbHo20 NUCbMEHHO20 Pa3peuieHuA aKy1bmema-paspadbom4uKa npozpammol.
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JIueT corjiacoBaHusl, J0NOJHEHHI M H3MEHEHHi
Ha 2019/2020 yueOHbIi rox

K pa6oueit mporpamme B1.B.JIB.2.2 nucuuniugel «I'eTepouHKIHYeCKHe COeITHHEHH
10 HANpABIEHHOCTH IIPOrpaMMbl [IOATOTOBKM KaipoB BBICHIEH KBanu(uKaluu
(mporpaMMeI acIMpaHTypbl) BeicokoMoIeKyJIsipHbIe CoeTHHEeHHU sl

B pa6ouyro mporpaMMy TUCHUILIHHEI BHOCATCS CIIENYIOIINE NOIIOTHEHNUS:

Hem oononnenuii
B pabouyro nmporpaMMy JUCLUILUIMHBI BHOCSATCS CIIEAYIOIINEe U3MEHEHNU:
Hem uzmenenutl

3MeHeHHUs 0n00peHbl Y YeHBIM COBETOM XUMHUIECKOT0 (aKybTeTa,
npoTokos Ne 5 ot 17.06.2019 .

3aB. kadenpoil TeOPETUIECKON U [@gg,emﬁ /0.A.DnenpiuTeiH /
MIPUKJIaAHON OPraHUYEeCKON ¢
XUMHU U TTOJIMMEPHU3ALMOHHBIX

IIpoLeccoB



