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1. HEJIM M1 3AJJAYY JUCHUTLINHBI:

Heau: garp xuMukaMm (QyHIAMEHTAIbHBIC 3HAHUS B OOJIACTH TEOPUH M TPAKTHKHU
COBPEMEHHOMN OpPraHN4YeCKON XUMHUH.

3agaun:

—  pacCMOTPEHHE BOIPOCOB, CBSI3aHHBIX C HOMEHKJIATypOH, COCTaBOM, CTPYKTYpOH,
AJIEKTPOHHBIM CTPOCHHEM M XHUMHYECKMMU CBOWCTBAMH OCHOBHBIX KJIACCOB OPraHUYECKUX
COECIUHCHMH,

— JIaTh TOHATHS 00 OCHOBHBIX THIIAX MEXAaHW3MOB PEAKIMKA JUIsI Pa3IUYHBIX KJIACCOB
OPraHUYECKUX COCIUHECHUM;

— U3yYCHHE KiIacCU(UKAIMM OPraHUYECKUX PEAKIMi, THUIIOB PEareHTOB, YCIOBUHI
MPOBEJICHUS PEaKIIUH.

B pe3ynbrarhl u3yueHus JaHHOW JUCIUIUIMHBI CTYACHTHI IOJDKHBI HAYYUTHCS OLICHUBATH
PEAKIIMOHHYIO CIIOCOOHOCTh PA3JIMYHBIX OPTaHUYECKUX COEIMHEHUN Ha OCHOBE 3JEKTPOHHBIX
3¢ (}EeKTOB, KHCIOTHOCTH W OCHOBHOCTH OpPTaHMYECKUX MOJICKYJd. KMeThb KOHKpETHBIE
MIPEJICTABIICHUSI O METOJAUKAX CUHTE3a Pa3JIUYHbIX COCIMHEHUMN U UCIOJb30BaTh UX HA MPAKTHUKE.

I1. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YyeOHas JUCHHILTNHA «XUMHUS TeTEPOIUKINICCKUX COSIMHEHHIT» OTHOCUTCS K
0a30BoH (00s3aTEIIHPHON) YACTH MPOTPAMMBI.

2.2. J1y1s v3y4eHus TaHHOW y4eOHOM TUCIIUILTNHBI HEOOXOIUMbI 3HAHUS, YMCHHUS U
HaBBIKH, (POPMHUPYEMbIC TIPEIIECTBYOIIMMHU UCIUTUINHAMH

No i/m Kon nucuymnmabt HauMeHoBaHMe MpenIecTBYIOMUX TUCIUILUINH
1 b1.0.10 MaremaTuka
2 b1.0.19 Opraanyeckasi XUMHS
3 Bb1.0.23 Puznueckas XUMHsl. XUMUYECKasi TEPMOAMHAMUKA
4 b1.0.18 DOU3NKO-XUMHUYECKIE METOAbI aHAIN3a
5 b1.B.04 du3nvecKkrue METOAbI NCCIICTOBAaHMS

2.3. Ilepedens mocnenyrOmMuX y4eOHBIX AMCIUIUINH, IS KOTOPBIX HEOOXOAMMBI 3HAHHS,
YMEHHUS U HaBbIKH, (hOpMUpyeMble TaHHON y4eOHON AMCLIUIUINHOM:
[TosrydyeHHbIe 3HAHUS, YMEHUS U HaBBIKKM HEOOXOAMMBI MPH JalIbHENUIIEM U3yUYE€HUN JUCIUILINH!
b1.B./IB.02.01 - «XuMus gekapCcTBEHHbBIX IpenapaToBy, 3HaHUE 3TOM JUCHUIUINHBI HEOOXO MO
npu JajipHeinieM oOOydyeHMHM B Marucrparype M aclHupaHType, a Takke B cdepax
npoeCCHOHATIBHON  JIeATENbHOCTH:  3/7paBOOXpaHeHHEe (CHMHTE€3 U KOHTPOJb KadecTBa
JIEKapCTBEHHBIX MPENapaToB), XUMHS MPUPOJHOTO OPraHUYECKOrO ChIpbs (M3y4YE€HHE COCTaBa U
pa3paboTka crnocoOOB NepepadOTKH U MPAKTUYECKOTO HCIOJIb30BAHUS MPOAYKTOB M3 YIJI,
He(TH, IPUPOIHOTO Tras3a) u Ap.

I11. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHUIIJINHBI

IIporiecc ocBoeHMs OUCHMIUIMHBI HampaBieH Ha (QOPMHUPOBAHUE KOMIIETCHIIUH
(amemenTOB creayronmx kommeteniuii) B coorserctBur ¢ ®I'OC BO u OIT BO mo ganHomy
Hanpasienuto 04.04.01 «Xumust», npopuib: GyHIaMeHTaNbHas XUMUS.



IlepeyeHb NIAHNPYEMBbIX Pe3yJbTATOB 00yUYEeHHS 10 TUCHHUIIIMHE (MOIYJIIO0),
COOTHECEHHBIX ¢ HHAMKATOPAMH JOCTHKEHUSI KOMIIeTeHIHi

KoMmnerennus

Nuauxkaropsl
KOMIIeTeHITH A

Pe3yabrarnl 00y4yeHus

ITK-4 CriocobeH nmpoBOIUTh
9KCIIEPUMEHTAIIbHBIE U
pPacyeTHO-TEOPETUYECKHE
UCCIIEIOBaHMS 10 3aJaHHOU
TeMe B BEIOpaHHOM 001acTH
XUMHH, XUMHYECKON
TEXHOJIOTHH U CMEKHBIX C
XUMHEH HayKax

[1K-4.2 TTpoBoaut
pPacYeTHO-TEOPETUUECKHIE
HCCIICAOBAHUS 110
3aJaHHOU TEME B
BbIOpaHHOM 00yacTu
XHMHUH

3HaeT: TEOPETUUECKUE OCHOBBI
0a30BBIX XUMUYECKUX
JTMCLUIUIAH (HEOPraHUYECKOH,
OpPTraHUYECKOM) M CIIOCOOBI UX
WCTOJIb30BAHUS TIPU PEIICHUH
KOHKPETHBIX XUMUYECKHUX 3a]a4
YMeeT: MPOBOAUTH TIEPBUYHBIH
aHaJIU3 Pe3yJbTaTOB C YYETOM
0OLINX 3aKOHOMEPHOCTEH,
(hopMyIHUpyeMbIX B paMKax
XUMHUYECKON HAYKH

ITK-5 Cnocoben Ha ocHOBE
KPUTHYECKOTO aHaIN3a
pesyinbratoB HUP
OIICHUBAThH TIEPCIICKTHBBI UX
MPAKTUYECKOTO TPUMEHEHUS
U IPOAOJDKEHUs padoT B
BBIOpPAHHOM 00JIaCTH XUMUH,
XUMHAYECKON TEXHOJIOTHU
WJIM CMEXKHBIX C XUMUEH
HayKax

I1K-5.2. Onpenensier
BO3MO’KHBIC HAIIPABJICHHUS
pa3BUTHS PadOT U
MIEPCIICKTHBBI
IIPAKTUYECKOIO
MIPUMEHEHHUS TTOJTyICHHBIX
pe3yIbTaToB

3HaeT: CUHTE3 BELIECTB
Pa3IU4HOM NPUPO/Ibl; OCHOBHbBIE
JOCTOUHCTBA U HEJIOCTATKU
Pa3IMYHbIX METOJIOB
UCCIIeI0BaHUs CBOWCTB BEILECTB
U MaTepUaJIOB; IpaBUiIa U
HOPMBI TEXHUKH 0€3011aCHOCTH
npu paboTe ¢ XUMUYECKUMHU
peaKkTUBaMU U (PU3HMUECKUMHU
npubopamu

YMmeer: NpoOBOANUTE OJTHO- U
JIByXCTaJMMHbIE CHHTE3BI C
MCIIOJIb30BAaHUE TIPEUIaracMbIxX
METOAMK; paboTaTh Ha
CTaHIapTHOM XMMHUYECKOM
000pyTI0BaHUM

Buaiajeer: HaBbIKaMu pabOTHI €
COBPEMEHHBIMH XUMHUYECKUMHU
npubopamu, npueMaMu
OpraHMu3ali METOAUKHU padboT
IIPH PELIEHUH TIOCTAaBICHHON
3a/1a4u




IV. COAEP’)KAHUE U CTPYKTYPA JUCHUITVIMHBI

TpyaoeMKOCTH JTUCHUIIMHBI COCTABJIsIET 5 3a4eTHbIX equHul, 180 yacos,
B TOM 4mcJje 36 yacoB Ha DK3aMeH.

4.1 Coz[epma}me AUCHUIIJIMHDBI, CTPYKTYPHUPOBAHHOC€ 110 TEMaM, ¢ YKa3aHUEM BHU/10B
yqeﬁm,lx 3aHATHI 1 OTBECACHHOI'0 HA HUX KOJIN4YEeCTBA aKaJACMHUYCCKHUX YaCcoB

. Buipl yueGHO#M paboThl, BKIOYAs
w 2| CaMOCTOATEIbHYIO paboTy o0yJaronmxcst 1
g § TpyLOEMKOCTB DopMBI TEKYIIETO
2 2 g (B yacax) KOHTPOIISL
Ne § § E Z KonTakTHas paboTa 5 yCHEeBAaEMOCTH;
H/IT Paszgen IMCHUTIIINHBI/ TEMBI g o a‘% MpenoaBaTes ¢ 00y4aIIMHUCS z dopma
3 8 = g 25 R qE s [POMEXKYTOIHON
A Sl & é § E . g gl 58 arTecTaluu
02| £ S EX O Eg| 5 & (no cemecmpam)
~ =S E 2 g 4 o IS
2 = S s & = X E
o S o S o
oE 2 = | ©

1 | BBegenue 2 1 - - - -
Knaccuduxarmms u

2 | HOMEHKJIATypa 2 1 - 1 5 KOJUTOKBUYM
A30TUCTHIX T€TEPOLIUKIIOB
I'eTepoapoMaTUyHOCTH U

3 poap 2 2 2 1 | 10 | xowIoKBUYM
TUIBI T€TEPOATOMOB
Peaxnun

4 ! 2 2 4 1 10 KOJUTOKBUYM
TeTEePOIMKIN3AIH
TayTomepus

5 | rereporukmaeckux 2 2 2 1 10 KOJUTOKBUYM
COEIMHECHUI
Kucnotrno-ocHOBHBIE

6 | cBOMCTBa a30THUCTBIX 2 2 2 1 10 KOJUTOKBUYM
TeTEPOLHMKIIOB
OnexTpodunbHOE
3aMelIeHue

7 | (mpucoenmHeHue) y 2 2 2 1 10 KOJUTIOKBUYM
aToMma azoTa B a30Jax,
a3zuHax
OnexkrpopuiibHOE
MIPUCOETUHEHHUE

8 | (3amemenue) y aroma 2 2 2 1 10 KOJUIOKBUYM
yriepoja B a3oiax,
a3uHax
Hyxneodunpaoe

9 | 3amernieHue B 2 1 1 1 10 KOJIJIOKBUYM
reTepOLHKIIaxX
I'eteponmknuueckue
CHCTEMBI, KaK

10 | 3amecrurenu B 2 1 1 1 10 KOJUTOKBUYM
OpTraHUYECKUX
MOJIEKYJIax
BuHnunbHbie
MIPOU3BOTHBIE a30JI0B.

11 2 1 1 10 KOJUIOKBHYM
Cunres C- u N- 1 y
BHHHIIA30JI0B
IIpomexxyTouHast

P Y 2 3 IK3aMeH
aTTecTauus
Hroro yacos 180 18 18 3 10 | 95 36




4.2 T1naH BHeayIUTOPHOIi CAaMOCTOSITeJIbHOI PaboThl 00Y4AKIMXCS MO0 AUCHUILINHE

CamMocTosTenpHas paboTa 00yJatomuxcs Y4ebHo-
METOIUYECKOE
HasBanue pasnena, N 3atparsl| OueHouHoe
Cemectp Bun camocrosiTensHOM Cpoxku obecrieueHne
TEMBI BPEMEHH| CPEICTBO .
paboTsI BBITIOJTHEHHS (sac.) CaMOCTOSTENBHOM
' paboTsl
Knaccudukanus u [MoaroroBka x YuebHoe mocodue
HOMEHKJIaTypa KOJUIOKBHYMY II0 TEME «OpraHnueckas
a30TUCTBIX «Knaccuduxanus u xumusi». Y. 1.
2 5  |KommokBuym
TETEPOLKIIOB HOMEHKKJIaTypa
A30THUCTHIX
TETEPOLUKIIOB)
I'erepoapomaruanocts ([TonroToBka k YuebHoe mocobue
o |1 THIIBI TETEPOATOMOB |KOJIOKBHYMY IO TeME 10 «Opraanueckas
«I"eTepoapOMaTUYHOCTh xumusi». Y. 1.
Y TUIIBI TETEPOATOMOB) Komnoxsuym
Peaxuun IToxaroroBska x IIpaktukym no
o |reTepommmmMamiM  |KOJIOKBHYMY IO TeMe 10 OpTaHWYIECKOH
«Peakuu XUMUN
reTePOLIMKIU3ALIN I KosunokBrym
Tayromepus IloaroroBka k Komnoxksuym |IIpakTuxy™m no
TeTePOLMKINUECKHX  |KOJUIOKBUYMY IO TeMe OpraHuYecKou
2  |coemunenuii «TayTtomepus 10 XHMHHU
reTepOLUKINYECKIX
COCIMHEHUI»
KucnorHo-ocHOBHBIE Komnoxsuym |[IpakTikym mo
o IToaroroBka k N
CBOMCTBA a30THUCTHIX OpTaHWYIECKOH
KOJUIOKBHYMY II0 TEME
TETEePOLKIIOB XUMHUH. Y4eOHOe
2 «KHCIOTHO-OCHOBHBIE 10
. 1-18 Hemens mocobue
CBOMCTBA a30THCTHIX
FeTEOLIKIOR «Oprannyeckas
P xumusiy. Y. 1.
OnexkrpoduibHOE [MoaroroBka k KomnokBuym ([Ipaktukym no
3aMelleHne KOJUIOKBHYMY II0 TEME OpTaHHYeCKON
(npucoeaunenne) y  |«3nekrpoduibHoe XUMHH. YdeOHoe
2 |aToma as3ora B azonax, |3aMmelLeHue 10 nocobue
a3uHax (mpucoenuHeHue) y «Oprannueckas
aToMma a30Ta B a30Jiax, xumus». Y. 1.
a3UHAX»
OnextpodunbHoe IloaroroBka k Komnoxksuym |IIpakTuxy™m no
NPUCOETUHEHHE KOJUIOKBHYMY IO TEME OpraHuYecKou
(3amemenne) y atoma [« DIEKTPOPHIBHOE XuUMud. YdyeOHoe
2  |yrmepona B a3onax, — |[OpHCOEIWHEHHE 20 rocobue
a3uHaxX (3amereHue) y atoma «Oprannueckas
yriepoja B a3ofiax, xumusi». Y. 1.
A3UHAX»
Hyxneodunsaoe KomnokBuym ([Ipaktukym no
y u IToaroroBka k y P Y N
3aMelleHuE B OpTraHNYecKon
KOJUIOKBHYMY I10 TEME
reTeponyrKIIax XUMHUH. Y4eOHOe
2 «Hykneopunsnoe 20
nocobue
3aMellleHne B
FeTepOLHKIAXy «Oprannueckas
p xumusiy. Y. 1.
Broker BpeMeHn caMOCTOSITeIbHOM PadoThI,
NpeayCMOTPEeHHbIN Y4eOHbIM MJIAHOM AJIsl TaHHOM 95
JAMCHUIJIMHBI (Yac)
Bro:ker BpeMeHu caMocTosiTeIbHON padoThl,
NPeAyCMOTPEHHbIN y4eOHBIM IJIAHOM ISl JAHHOH 95

JUCHMILJIMHBI (4ac)




4.3. Cogepxanue pa3iejioB U TeM IUCHUIINHBI

TpynoemkocThb
JUCITUTUIMHBI 5
(3.e.)

HanmvenoBanune | 1. BBeaenme. Poib coeawHEHUH, COIEPKAIIUX TE€TEPOIUKINYCCKUC
OCHOBHEIX (hparMeHThI B pa3IMUHbIX cepax KU3HEACATETHHOCTH YeTIOBEKa.
pasziesion 2. Knaccnukanusi 1 HOMEHKJIATYPA a30TUCTHIX FeTePOLMKJIOB.
(Motyeit) Posb reTeponuKkiInyecKux COeIMHEHUI B )KUBBIX CUCTEMaX. [ eTepoluKIIbl

Ha MUPOBOM PBIHKE HAYKOEMKOW XUMHUH, TEXHOJIOTUH MATIOTOHHAKHBIX
MPOAYKTOB U JIEKAPCTBEHHBIX cpelcTB. O0IacTH MPUMEHEHHS
reTepoLMKINYECKUX coeiuHeHnd. Kinaccudukanus 1 HoMeHKIaTypa
a30TUCTBIX FE€TEPOLIMKIIOB, KOH/IEHCUPOBAHHBIX CUCTEM.

3. 'eTepoapoMaTH4YHOCTH U THIILI T€TEPOATOMOB

O0mue ¥ OTIMYUTENbHbIE MPU3HAKU  MOJEKYJISPHOTO  CTPOCHHUS
TeTepOLMKIN-YECKUX M KapOOIMKIMYECKUX cucteM. Heapomaruyeckue
TpeX-, UEepbIPEX- U CEMUWIECHHBIE FE€TEPOLMKIbL. ['eTepoapoMaTHYHOCTh U
TUIBl T€TepoaToMoB. T-M30bITOUHBIE, T-AeduuUTHBIE U T-aMmpOTepHBIE
rerepouukibl. Kpurepun apomMaTHYHOCTU: CTPYKTYpHBIE, CHEKTpalbHbIE,
JHepreTuyeckue, xumuueckue. KomuuecTBeHHass OLEHKAa apOMaTUYHOCTU
a30JI0B U a3UHOB.

4. Peakumu rerepouMKJIM3aHA

Peakuun reTePOLUKIN3ALUY. Knaccudukanus, MEXaHU3MBbl,
TEPMOAMHAMMKA. DJIEKTPOIUTUUECKUE PEaKLUU: aJIUTUBHAS TayTOMEPHS
0e3 wmurpanud, ¢ MUTpaluei, rerepouukinzanus. JlumonsipHoe
LHUKJIONPUCOEANHEHHE. MexaHn3Mbl dJIeMEHTapHbIX cTaguid. KOHKpeTHbIe
IIPUMEPBI CUHTE3a IMATUYIECHHBIX I'€TEPOLMKIOB C OAHMM I€T€POaTOMOM
(¢pypansl, THO(DEHBI, TUPPOJIBI), a30J10B (IUPA30JIbl, UMHJIA30J1bI, THA30JbI,
OKCa30J1bl, TPUA30JIbl, OKCAAUA30JIbl, TETPA30JIbl), a3MHOB (TUPUIUHBI, 11-,
TpPU- U TETPa3HHbl), KOHAEHCUPOBAHHBIX CUCTEM (MHIOJbI, OEH30(]ypaHsbl,
06eH30THO(hEHbI, XUHOIUHBI ), TUPUMHUIUHOB U ITyPUHOB.

5. Tayromepus rerepoluK/JINYeCKUX COeIMHEHN I

TayTomepusi TeTepOLUKINYECKUX COCIMHEHUN B PacTBOpax M B ra3oBOU
¢daze. Onpenenenre NOHATUNH TayTOMEPUU M U30MEPUM NMPUMEHUTEIBHO K
rerepouuknaM. IIporoTponHas, aMHHO-MMHMHHAs, KETO-€HOJbHAs, THUOH-
TUOJIbHAS, THJAPOKCH (THON)-UBUTTEpPUOHHAs TayToMepuu. BiusHue
IpUpOJBl CcyOCcTpaTa W pacTBOPUTEN HAa TayTOMEpPHBIE paBHOBECHS.
DKcrepuMeHTalIbHbIE METO/IbI HCCIIEI0BAHUS TAyTOMEPHUH.

6. KuCI10THO-OCHOBHBIE CBOMCTBA a30THCTBIX FeTePOIUKJIOB
KucnoTtHo-0CHOBHBIE CBOMCTBA a30TUCTHIX TETEPOITMKIIOB B Ta30BOH (aze u
B pacTBopax. BiMsHMe uucia aTromMoOB a30Ta, 3aMECTUTEIEW B IUKJIE Ha
KOHCTaHTBhl OCHOBHOCTH M KHCIIOTHOCTH a30JI0B U a3WHOB. B3anMocBs3b
KOHCTAHT KHCJIIOTHOCTHU M OCHOBHOCTH. (OCOOEHHOCTH 3IIEKTPOHHOTO
CTpPOEHHS] HEUTpaJIbHbIX U 3apsDKEHHBIX (aHHMOHOB U MPOTOHMPOBAHHBIX
(hopM) TeTEepOITUKIIOB.

7. daexkTpoduiabHoe 3aMelieHUe (MPUCOeIUHEHNE) Yy aTOMa a30Ta B
a3oJiax, a3uHax.  DJIeKTpoQHIbHOE 3aMelleHHe (IPUCOeAUHEHHE) Y
aToMa a30Ta B a30J1aX U a3uHax. AJKWIMpOBaHHe TeTpa3ooB. CTpoeHue u
(opMBI CyIIECTBOBaHUS I'€TEPOLMKINYECKOTro cyOcTpara,
ANEeKTpOoPUIBHOTO peareHTa. BiusHue peakiinoHHON cpeibl Ha CKOPOCTh U
CEJIEKTUBHOCTh JEKTPOPUIIBHBIX PEAKIUN C reTepo-IMKINYECKUMHU




cyocrparamu. Karanus a1eKTpopuIbHBIX peakluil C ydacTHEeM
TETPa30JI0B: KUCIOTHBINA, OCHOBHBIN, MEXK(Da3HBIN.

8.2s1exkTpoduiIbHOE 3aMellleHNe Y aTOMA YIJIepoAa B a30J1aX U a3HHaX
OnexTpoduiabHOE 3aMelIeHHe y aroMma yriepoja B mnuppose, ¢ypane,
tHo(eHe, a3o1ax u a3uHax. BiusHue mpupobl rerepoaromMa Ha aKTHBHOCTh
TeTepPOLMKIIOB B PEAKIHAX IEKTPOPIIBHOTO 3aMEIICHUS U CEIEKTUBHOCTh
peakuuii

9. HykjeopuibHoe 3aMelieHre B reTepounKIax

HyxneodunpsHoe 3amenienne B rerepounkiax. Mexanusmel AE, EA u AEa.
HyxneodunsHoe 3amerieHrie BOAOpOJa U TajoreHOB B a3WHaxX, MUPpPOIIE,
¢bypane, Tnodene u azonax. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINY,
peakuuu Jlunbca-Anpaepa ¢ y4acTheM I'eTepOLUKINYECKUX COeIMHEHUH.
10. I'eTeponukINYecCKHe CHCTEMbl KAK 3aMeCTHTEJ]H B OPraHMYeCcKHX
MoJieKyJax. ['eTepoluKINYecKue CHUCTEMbl KaK 3aMECTUTEIH B
OpraHMYECKUX MOJIEKyJaX. BiusHue uucia rerepoaroMoB Ha 3HAYCHUS
ANEKTPOHHBIX KOHCTAHT a30JMUIbHBIX U a3UHUIIBbHBIX 3aMECTUTENICH.

11. BunuibHble Npon3BoOAHbIE a30/10B. CuHTe3 C- m N-BMHM1230J10B
Bununsnasie npousBoaubie a30i0B. Cunte3 C- u N-BUHUIA30J10B U UX
nonuMepu3anusi. KapOolenHeie ¥ reTeporenHble MOJIUMEPhI ¢ a30JIbHBIMU
LUKJIAMHU.

®opmsbl
TEKyLIETOo
KOHTPOJIA

Y CTHBIN OIPOC, KOJUIOKBUYMBI

®opma

MIPOMEKYTOYHOU

aTTCCTallun

DK3aMeH

4.3.1 IlepevyeHb NpaKTHYECKUX 3aAHATHI H JIA00PATOPHBIX padoT

TpynoemkocTs
(ac.) ) & g
a < = 5
No Ne paznena u TeMbl = -
- JIACTIUTUTAHEL HaumenoBanme 1abopaTopHBIX paboT o X &5
n/n W3 Hnx 59 S g
(MoyIs) Bcero = & a =
TpaKTH4YEeCKas o o o
qacoB g =
TOJITOTOBKA
1 | I'erepoapomar | [Ipu3Haku u KpuTepuu [1K-4,
UYHOCTb U apOMAaTUYHOCTH, TUIIBI FETEPOATOMOB. IK-5
THIIBI CTpyKTYpHBIH, CHEKTPAIbHBIN,
reTepoaTOMOB | DHEPreTUYECKUN U XUMUYECKUI =
KPUTEPHUU apOMaTUYHOCTH. Pacuer E
apOMa-TUYHOCTH I'€TEPOLIUKIIOB 2
]
(kommprOTEp — pazaen Ne2 =
o =]
o0y4aroniei CHCTeMBbI) 2
2 | Peaknum O06pa3oBaHre TreTepoLUKINYeCKOn é
rereporukiInia | cuctembl. Knaccudukanus ocHOBHBIX S
=
005051 IIPOLIECCOB. DIIEKTPOIUTHYECKUE ’E
peakuuu — aJqUTUBHAs TayTOMEPHUs 5
0e3 MUTpaIuu, C MUTpaIueH, ~
rerepouukisanud. JJunoasapHoe
LHUKJIO-TIPUCOEINHEHNE. MexaHn3MBbl
3JIeMEHTapHbIX cTaauil. Pazoop




KOHKPETHBIX MPUMEPOB (KOMIIBIOTED —
paznen Ne3 oOydJaromieit CUCTEMBI)

TayTomepus Tayromepusa. OmnpenesieHUE TOHSATHNA
reTepOLMKINY | TAyTOMEPUU u U30MEPUU
€CKUX NPUMEHUTEIBHO K  TeTepOLUKIIaM.
COCIMHCHUI [IpoTo-TpornHas, aMHHO-UMHHHA4,
KETOCHOJIbHAS, TUOH-THOJIbHAS,
TUAPOKCHU(THOI)-IIBUTTEPUOHHAS
TayTOMEpUH
Bnustaue npupoas! cyocrpara u
pacTBOpUTENS HA TAyTOMEPHbBIE
paBHOBecHsl (KOMIIbIOTEp — pa3zaen Ned
00yyJaroniel CHCTEMBI)
Kucnorno- KuciioTHO-0CHOBHBIE CBOMCTBA.
OCHOBHBIE KucnoTHOCTh 1 OCHOBHOCTH a30JI0B B
CBOMCTBA ra3aBoi ¢ase u B pacTBopax. Bimsnue
a30THCTHIX Yrclia aTOMOB a30Ta, 3eMECTUTENEH B
reTepOLMKIIOB | T€TEPOLUKIIE, CPebl HA KOHCTAHTBI
KHCIIOTHOCTH U OCHOBHOCTH a30JI0B.
B3auMocBsI3b KOHCTAHT KUCIOTHOCTH
Y OCHOBHOCTHU. [ 'eTeponukiIndeckue
cinabble ocHOBaHUsL. OCHOBHOCTh
A3MHOB.
Onexktpoduns | ['eTeponukimueckre CUCTEMBI KaK
HOE 3aMECTUTENIN B OPTAaHUYECKUX
3aMelleHue MoJIeKyax. DNEeKTPOHHbIE d3PPEKTHI,
(mpucoenrHEeH | 3HaYEHMS HJIEKTPOHHBIX U
ue) y atoma IIPOCTPAHCTBEHHBIX KOHCTAHT IS
a30Ta B aHanM3a B pamkax ypanenuii JICO

asojax, a3uHax

(xommbrOTEp — pazaen NeS
oOyu4aroniei CHCTeMBbI)

DnexkTpoduib
HOE
MIPUCOEIUHEHU
e (3amernieHue)
y aroma
yriepoja B
a3o0Jax, a3MHAX

DnekTpouIbHOE 3aMeleHre
(mpucoenuHEHNE) y aTOMOB a30Ta
reTepOLMKIOB. ANKUINPOBAHUE,
aIWIN-POBaHUe, NEKTPOoGUIBLHOE
aMUHHUPOBAHUE, OKCU- U
aMuHoMeTunupoBaHue. CTpoeHue u
(GhOpMBI CyIIIeCTBO-BaHHS
reTepOLUKIMYECKOro cyocTpara,
ANIEKTPOPUIBHOTO peareHTa. Biusaue
PEaKIMOHHOMN Cpe/ibl Ha CKOPOCTh U
CEJIEKTUBHOCTD AJIEKTPOPHIBHBIX
peaKIuii C reTepOIUKINYECKUMU
cybcrpatamu. Karanus
ANEKTPOPUITBHBIX PEAKIUH C
Y9aCTHEM TE€TEePOIMKINIECKUX
cyOCTpaToOB: KUCIOTHBIN, OCHOBHBIH,




MexK(a3HbIi (KOMIBIOTEP — pa3aen
No6 oOyuaronieir cucTeMbl)

8 | Hykneodpwisn | HykneodunsHoe 3amemnieHue atoma 2
0€ 3aMeIleHNE | BOJIOPOJA B FETEPOAPOMATUUECKUX
B cucremax. Peaximu N, O u C-
reTepolMKIax | HyKJIeo(husoB ¢

reTepoapoMaTudecKuMU CyOcTpaTaMu.
MexaHu3mbl HYKJI€0(UIHHOTO
3aMeIIeHHs aToMa BOJIOPO/IA.
(kommbrOTEp — pazaen Ne7
00yyaromiei CUCTEMBI)

9 | I'ereporukiny | ['eTeponrkinyecKue CUCTEMBI KakK 1
€CKHue 3aMECTUTENIA B OPTaHNIECKHUX
CUCTEMBI, KaK | MOJIEKyJax. DIEeKTPOHHbIE () PEKThI,
3aMECTUTENIH B | 3HAYCHHUSI SJICKTPOHHBIX U
OpPraHUYECKUX | MPOCTPAHCTBEHHBIX KOHCTAHT JJIS
MOJIEKYJIax aHajm3a B paMkax ypanenuit JICO

(xommbroTep — pazaen Ne5
oOyuaroniel CUCTEMbI)

10 | BununbHble CuHTEe3 BUHWIBHBIX MPOU3BOIHBIX 1
npou3BojHble | a30s0B. CunTe3 C- u N- BUHHIIA301108B,
a30JI0B. peakimonHas crocooHocts C- u N-

Cunre3 C-u BUHUJIA30J10B. BinsiHue Ha

N- peakroHHar crnocooHocTh C- u N-

BHHUJIA30JI0B | BUHMJIA30JIOB KOJIMYECTBA U TIPUPOJIBI
reTepoaToMOB B LIMKIIE, a TCAKXKE
TI0JIO’KEHUSI BHHUJIbHOW TPYIIITHL.

4.3.2. TlepeyeHb TeM (BONMPOCOB), BHIHOCHMBIX HAa CAMOCTOSITEIbHOE H3y4eHHe
CAMOCTOSITEILHOM PadoThI CTYICHTOB

Ne | Tema 3ananue dopmupyemas NAK
KOMIICTEHIHSI
1 | Knaccuduxanusa | [ToaroroBka Kk KOJUIOKBUYMY 10 [1K-4 [1K-4.2
1 HOMeHKKkatypa | Teme «Kmaccudukamnms u [K-5 IK-5.2
a30TUCTBIX HOMEHKKJIaTypa a30TUCTBIX
TeTEPOIMKIOB TeTEPOITUKIIOBY
2 | I'erepoapomarny | IToaroroBka K KOJUIOKBUYMY 10 [1K-4 [1K-4.2
HOCTb Y THIIBI TeMe «I'erepoapoMaTHYHOCTh U [IK-5 [K-5.2
reTepoaToMoB THUIIBI T€TEPOATOMOBY
3 | Peaknuu ITonroroBka K KOJUIOKBUYMY I10 [1K-4 [1K-4.2
reTeporukim3any | teme «Peakiun TIK-5 TIK-5.2
u reTePOLMKIN3AIN
4 | Tayromepus [TonroroBka K KOJUIOKBUYMY I10 [IK-4 [1K-4.2
reTepolMKINYecK | Teme « Tayromepus IK-5 IK-5.2
UX COCTMHEHUH TeTePOIUKITHYECKIX
COCITMHEHUIN»
> | Kucnotso- [ToaroToBka K KOJJIOKBHYMY IO ITK-4 1K-4.2
OCHOBHBIE yMy IK-5 [1K-5.2
. Teme «KHCII0THO-OCHOBHBIE
CBOMCTBa .
CBOMCTBA a30TUCTHIX
a30TUCTBIX
TeTEePOITUKIIOBY
reTePOLMKIOB
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6 | DnexTpodunsHOE [K-4 I1K-4.2
[ToaroToBKa K KOJJIOKBHYMY TIO
3aMeleHNuE [1K-5 [1K-5.2
TeMe «NeKTpoduIbLHOe
(mpucoenuHeHUE)
3ameleHue (MPUCOCTUHECHHE) Y
y aroma a3ora B
aToMa a30Ta B a30J1axX, a3MHAX»
a3oJiax, a3MHAx
7 | DnekrpodmibHoe | [ToAroTOBKa K KOJUTOKBHYMY IO I1K-4 [1K-4.2
NPUCOCTUHEHUE | TeMe «DeKTpoduabHoe [IK-5 [1K-5.2
(3amerieHue) y MIPUCOCTUHECHHE (3aMEIIICHHE) Y
aToma yriepoja B | aToMa yriepoja B a3oJjax,
a3oJiax, a3MHax a3uHaX»
8 | Hykneodpwmibnoe | IloaroroBka K KOJUIOKBUYMY 10 [1K-4 I1K-4.2
3aMEIICHHE B teme «HyxkneodunpHoe I1K-5 [1K-5.2
TeTEePOIMKIAX 3aMeIIEeHUE B FeTEPOIIUKIAX

4.4, MeToauueckue YKa3aHus 110 OpraHusalnum CaMOCTOSITEIbHOM paGOTLI CTYAEHTOB

CamocrosiTenbHast paboTa CTyJ€HTOB BceX (OpM M BUJOB 00yUEHHUs SBISETCS OJHUM M3
00s3aTeNbHBIX BHJIOB 00pa30BaTENbHON JEATEIBHOCTH, OOECIEUMBAIONICH pealn3aluio
TpeboBanuii denepalbHBIX TOCYAaPCTBEHHBIX CTAaHAAPTOB BBICHIETO MPO(HECCHOHAIBLHOTO
oOpazoBanus. CorjacHo TpeOOBaHHSIM HOPMATHBHBIX JOKYMEHTOB CaMOCTOsTENbHas padora
CTYACHTOB SBIISIETCS 0053aTEIbHBIM KOMIIOHEHTOM 00pa30BaTEIbHOTO MpOoIlecca, TaK Kak OHa
ofOecrieunBaeT 3aKpeIlUICHHE IONyYaeMbIX Ha JIGKIMOHHBIX 3aHATHSAX 3HAHUH IMyTeM
IPUOOpPETEHUS] HABBIKOB OCMBICIEHHUS M PACUIMPEHUs UX COJEp)KaHUS, HABBIKOB pEILEHUs
aKTyaJIbHBIX Mpo0seM (OpMUPOBaHUS OOLIEKYIbTYPHBIX M MPOPECCHOHATBHBIX KOMIETECHIIUH,
HAy4YHO-HCCIIEI0BATENbCKON AEATEIbHOCTH, IOATOTOBKU K CEMUHAapaMm, 1a00paTopHbIM padboTawm,
chaaue 3a4eToB M dk3amMeHOB. CamocTosTenbHas padoTa CTYAEHTOB NPEACTaBiIseT coOOM
COBOKYITHOCTh ayJWTOPHBIX U BHEAYAUTOPHBIX 3aHATUNA U padboT. CamocrosTenbHas paboTa B
paMKax o0pa3zoBaTeIbHOI0 Mpoliecca B By3€ pellaeT claeyrolne 3a1a4m:

— 3aKperyieHue U PacUIMpeHUe 3HAaHUM, YMEHHM, MOJyUYEeHHBIX CTYIEHTaMU BO BpeMs
ayIUTOPHBIX W BHEAYAUTOPHBIX 3aHATUN, MPEBpAIllEHHME HMX B CTEPEOTHIIBI YMCTBEHHOW U
(bU3UYECKON NeITeIbHOCTH;

— MpHUOOpETEeHHE AOMONHUTENBHBIX 3HAHUNW U HABBIKOB IO JUCHUIUIMHAM Yy4eOHOTO
IUIaHA;

— ((opmupoBaHMe © pa3BUTHE 3HAHWI U HABBIKOB, CBS3aHHBIX C Hay4HO-
HCCJIEIOBATEIBCKOM 1€ATEIbHOCTHIO;

— pa3BUTHE OPHEHTAIMM M YCTAaHOBKM Ha KAUeCTBEHHOE OCBOEHHE 00pa30BaTEeNbHOM
MIPOTPaMMBI;

— pa3BUTHE HABBIKOB CAMOOPTraHU3aIUH;

— (opMHpOBaHHE CAMOCTOSTEIBHOCTH MBIIUIEHUS, CIIOCOOHOCTH K CaMOpa3BUTHIO,
CaMOCOBEPILEHCTBOBAHUIO U CAMOPEATIN3aLINN;

— BbBIpabOTKAa HaBBIKOB A(PQPEKTUBHON  CaMOCTOATENbHON  MpodeccuoHaIbHOM
TEOPETUYECKOH, MPAKTHUECKON U y4eOHO-UCCIIe10BaTEIbCKON AEATEIbHOCTH.

CamocrosiTenbHass paboTa CTYJIEHTOB, CBSI3aHHAsh C IOJTOTOBKOHM IO 3aKpErICHHUIO
TEOPETUYECKOr0 MaTepHaja B BUJI€ KOHTPOJIBHBIX Pa0dOT, TECTOB, YCTHBIX OMPOCOB MPOBOJIUTCS
BO BHEayJUTOPHOE BpEMSI.

B yueOHOM mporecce MNperycCMOTPEHO IIUPOKOE UCIOIb30BAHUE AKTUBHBIX U
MHTEPAKTUBHBIX (DOPM IMpOBe/eHUsl 3aHATUN (CEMUHApOB B JMAJIOTOBOM PEXKHME, NHUCKYCCHUH,
KOMIBIOTEPHBIX CUMYJISIUH, pa30opa KOHKPETHBIX CHUTyallud, TPYMNIOBBIX JHUCKYCCHUH) B
COYETaHWHM C KOHKPETHOW HAy4HO-HCCIIEI0BATENIbCKON paboToii B obmactu xumuu. OMHON U3
OCHOBHBIX aKTUBHBIX (hOpM 00yUeHUs, CBI3aHHBIX C BEIEHUEM TOTO BUAA (BUIOB) ACSITEILHOCTH,
K KOTOPBIM T'OTOBUTCSI MarucCTpaHT (HAy4YHO-HCCIEAOBATEIbCKOM M HAy4yHO-TEAaroruyeckoi),
SBIISICTCSA CEMUHAp, K paboTe KOTOPOTo MPHUBIIEKAIOTCS BEAYIIHE UCCIEI0BATEIH U CIICIIUATUCTbI-

11



MPAKTHUKH,

B ®BIOY BO «UI'Y» opraHuzanus CaMOCTOATEIbHOW padOThl  CTYACHTOB
pernamentupyercsa IlomoxkeHneM o camMOCTOSITENbHON paboTe CTYIEHTOB, IPUHSITHIM YUYEHBIM
coBerom UI'Y 22 urons 2012 r.

4.5. IlpuMepHasi TeMaTHKa KypCcOBbIX padoT (Ip0eKTOB)
[To maHHOM MUCUHMIUIMHE BHIOJHEHNUE KyPCOBBIX IPOEKTOB (paboT) HE MpeycMaTpUBACTCS.

V. VYEBHO-METOJIAYECKOE 1 TH®OPMALIMOHHOE OBECITEYEHUE
JTACIATLITAHBI (MOYJIST)

a) OCHOBHAs JIUTepaTypa

1. HexonnencupoBanHble BULIMHAIBHBIE TPHA30JIbI: CIIpaB. mocooue / UpkyT. roc. yH-
T ; cocT. T. B. 'ono6okosa [u ap.] ; peu.: A. @. HImuar, I'. A. T'apees. - Upkyrck : U3n-Bo UT'Y,
2012. - 133 ¢.; 21 cwm. - bubnwmorp.: c. 133.

2. Opnenpmiteitn O. A., ®unkensiireiin b. JI., IlpoiinakoB A. I'. u ap. Opranuueckas
xumus: B 2 4. Y. 2. Hykneodunsasie peakiun — Mpkyrck: M3n-Bo UpkyT. roc. yH-ta — 2014 — 95
C.

3. Tpasenp ®.B. Oprannueckast xumusi: yueOHoe mocodue st By3oB. T.1 - 3-e u30.
(a21.)— M.: N3a-Bo bunom. Jlaboparopust 3nanuit — 2013 (Pexxum noctymna: ObC «3natenscTBo
«Jlanpy)

4. Tpasenp ®@.B. Opranuueckass xumus: ydyeOHoe mocobue s By3oB. T.2 - 3-e u30.
(1.)— M.: 3a-Bo bunom. Jlaboparopust 3uanuii — 2013 (Pexxum noctymna: ObC «M3naTenscTBo
«JIaHby)

5. Tpasenp @.B. Oprannyeckast xumusi: yueOHoe mocodue st By3oB. T.3 - 3-e u30.
(o11.)— M.: 3n-Bo bunowm. JlaGoparopus 3Hanuit — 2013 (Pexxum noctyna: 9bC «M3aarenscTBo
«Jlanby)

0) JonosHuTeILHAS JIUTEPATypa

1. 3agaum mo opraHUYecKON XUMHHU ¢ permeHusMu: yued. mocobue / A. JI. Kypr [u np.].
- 2-e m31., uctp. - M.: bunowm. JIa6. 3uanuii, 2006. - 264 c. (Pexxum noctymna: 9bC «M3naTenbeTBo
«JIaHbY)
B) NepUOAMYECKUEe U3TAHUSA (NpU HEOOXOOUMOCMU)

F) 0a3bl JAaHHbIX, nmbopMaunonﬂo-cnpanoqﬂme N IMOUCKOBbIC CUCTEMbI

http://www.chem.msu.su/ - moptan xumuueckoro oopasoBanus Poccun

http://www.chem.msu.su/rus/elibrary/

DrexkTpoHHas oubmuoreka mo xumuu http://www.chemistry.narod.ru/

Mup xumuu http://www.chem.km.ru/
http://www.informika.ru/text/database/chemy/START.html DnekTpoHHbI# cripaBOYHHK

"Xumust mist Bcex"”
http://www.uic.ssu.samara.ru/~chemistry/index.htm Opranuueckass Xumust
http://formulad4.narod.ru/ Opranudeckast XuMus

http://www.chem.msu.su/rus/teaching/yurovska/welcome.html Xumus
TeTePOIMKINYECKUX COSTMHEHHMA

B cootBerctBun ¢ m. 4.3.4. ®I'OC BO, oOy4arommmcsi B TE€UEHHUE BCETO IMepuoja
oOydeHuss oOecrie4eH HEOTpaHWUYEHHBIM MOCTYMN (yAaJeHHBIA JOCTYN) K  AJIEKTPOHHO-
OMOIMOTEYHBIM CHCTEMAaM:
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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

1. OtkpeiTas dneKkTpoHHass ©Oa3a pPECypcoB W HCCICAOBAHHWN «YHHBEPCHUTETCKAs
unpopmannonnas cucrema POCCHUS» [Dnextponssiii pecype] : caidt. — Pexum
nocryma: http://uisrussia.msu.ru GeccpouHbIit

2. TocynapctBenHass wuHpopManmoHHass cucreMa «HamWoHaNbHAsS —AJIEKTPOHHAS
OoubMoTeKay [DIEKTpOHHBIN pecypce] : calT. — Pesxxum moctyma: http:/H36.pd. 6eccpounbiii

3. Hayunas anexkrponnas oubnmunoreka «k ELIBRARY.RU»y [DnekTpoHHEIH pecypc] : CailT.
— Pexxum nmocryma: http://elibrary.ru/defaultx.asp. - Kourpakr Ne 148 ot 23.12.2020 r. AXT oT
24.12.2020 r. cpok gewictBus mo 31.12. 2021 r. moctym: http://elibrary.ru/

4. DOBC «UznmarensctBo Jlanb». Kontpakt Ne 100 ot 13.11.2020 r. Akt Ne 671 ot
14.11.2020 r.; Cpoxk neiictust mo 13.11.2021 r. moctym: www.e.lanbook.com

5. Kontpakt Ne 100 ot 13.11.2020 r. Akt Ne D 656 ot 14.11.2020 r. ; Cpok nericTBus
no 13.11.2021 r. goctym: www.e.lanbook.com

6. OBC DY3 «bubmuorex». ['ocynapcrBennsbiii koHTpakT Ne 019 ot 22.02.2011 r. OO0
«bubnmuorex». JlunensuonHoe cornamenne K [ocymapctBeHHOMY KoHTpakTy Ne 019 or
22.02.2011. Anpec noctymna: https://isu.bibliotech.ru/ Cpok aeiicTBus: 6eCCpOUHBIIA.

7. OBC «Pykont» Konrpakt Ne 98 ot 13.11.2020 r.; Akt Ne 6K-5415 ot 14.11.20 1. Cpox
nevicteus o 13.11.2021r. gocrymn: http://rucont.ru/

8. DBC «Aiibykc.py/ibooks.ru» Kourpakr Ne 99 or 13.11.2020r.; Akt Ne 99A ot
13.11.2020 r. Cpok getictBus mo 13.11.2021 r. mocryma: http://ibooks.ru

9. OO0 «32nekrponHoe m3marenbcTBo KOpaiity. Kontpakr Ne 60 ot 23.09.2020r. Akt
npuema-nepenaun Ne 3263 ot 18.10.2020; Cpok pgeiictBus no 17.10. 2021 r.
noctyi: https://urait.ru/ JIunensuonnsiii koutpakt Ne 04-E-0258 ot 20.09.2021r. AKT npuema-
nepemaun Ne 5684 ot 18.10.2021; Cpoxk aeiictBus mo 17.10. 2022 r. goctyim: https://urait.ru/

10. OO0 «MBUCy», koutpakt Ne 157 ot 25. 12.2020 r.; Akt ot 25.12.2020 r. Cpox
neiictBus ¢ 01.01.2021 mo 31.12.2021 r. goctym: http://dlib.eastview.com

11. OO0 «1 [ «I'pebernnkoBy, koHTpakT Ne 147 ot 23. 11.2020 r.; Akt ot 25.12.2020
r. Cpok xgeiictBus ¢ 01.01.2021 mo 31.12.2021 r. noctyn: http://grebennikon.ru

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHO-1a00paTOpHOE 000Py10BAHUE!

[Tomemenuss  uIs  TPOBENEHUS  JICKIIMOHHBIX W JAaOOPAaTOPHBIX  3aHSTHIA,
YKOMIUIEKTOBaHHbIE HEOOXOIUMBIM 000pyJOBaHHEM, TpPUOOpPHOM 0a30ii M peakTHUBaAMH, a
UMEHHO:

- ayOUTOpPHH, OCHAIICHHbIE MYJIbTUMEAUMHBIMA CpPEACTBAMH, [UJISI TPOBEICHUS
ayJTUTOPHBIX M MPAKTHUYCCKUX 3aHsATHi (aya. 5, 6, 402, 423, 426);

- TabopaTopHbIe MPAKTUKYMBI (ay. 440, 442, 443, 313) o OpraHUYeCKOi XUMHH, OCHAIIICHHBIC
CJIEIYIOIIUM 000PYI0BAHHEM:

Ne i/ HanmenoBanue KoauuecTBo
1. [lepcoHanpHBIE KOMIBIOTEPHI 3

2. MynbTUMEAUINHBIA IPOEKTOP 1

3. Ta0nuIBI-CXEMBI 10

OOmmwmit ¢oHx BKIOYAaeT Y4eOHMKHM M ydeOHble MocoOus, CIpaBOYHAas JMTEpaTypa,
SHIUKJIOTICIIMH — YHUBEPCAIBHBIE M OTPACIIEBHIE, dJICKTPOHHAs 0Oydatomias mporpamma « OCHOBBI
OpPraHUYeCcKON XUMHN»

[MepeueHs JUIIEH3HOHHOTO
HaunMeHnoBaHue crienUanbHbIX OCHAIIIEHHOCTh CIEIUATBHBIX
. . 8 . MPOTrPaMMHOT0 00ECICUCHUSL.
MOMEIICHUH U TOMEIIEHHH JTst MOMEIIEHUH U TIOMEUIEHH JIJIsI
o . PexBU3UTHI OATBEPKIAIOIIETO
CaMOCTOSITEITBHON paGoThI CaMOCTOSTENBHOM PaboTHI
JIOKyMEHTa

CrieruaabHbIC TOMEIICHHUS: Aymutopus 000py0oBaHa OC Windows: DreamSpark Premium,
YuebHast ay IUTOPHUS ISt CHCIHATM3UPOBAHHON YUeOHOM Jorosop Ne 03-016-14 ot 30.10.2014
TIPOBE/ICHHUSI 3aHSTHIHA MeOeTbI0, TEXHHUCCKUMHA
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http://uisrussia.msu.ru/
http://нэб.рф/
http://elibrary.ru/
http://elibrary.ru/defaultx.asp
http://elibrary.ru/
http://e.lanbook.com/
http://e.lanbook.com/
https://isu.bibliotech.ru/
http://rucont.ru/
http://ibooks.ru/
https://urait.ru/
https://urait.ru/

JICKIIUOHHOI'O U CEMUHAPCKOI'0
TUIIA, TCKYLWETO KOHTPOJIA,
HpOMe)KyTO‘-IHOﬁ aTTeCTalluu.

CpeAcTBaMU 00y4YeHUs, CITy>KalllUMU
JUTSL IPeICTaBICHUS HHOPMALIUH
607bII0H ay AUTOPUL:
Hoyt6yk(AserAspirev3-5516
(AMDA10-4600M 2300 Mrm)) (1

IITYKa) C HEOTrp

JoctynoM k cetu MHTepHer, ¢
HEOTPAHMYCHHBIM JIOCTYIIOM K CETH

Wnrepner; [Ipo

ScreenVtdiaEcot- 3200*200MW
1:1, KoJTOHKH, HAOOPEI
JIEMOHCTPAIIMOHHOTO 000PYI0BaHUS
1 y4eOHO-HATJISATHBIX TOCOOUH,
00€eceurBaroIe TEMATHUECKHE
WLTIOCTPAIMY, COOTBETCTBYIOIINE
paboueii mporpaMme JUCIUILTHHEL.

AHNYCHHBIM

ekrop Vivitek, skpan

Microsoft Office:
0365ProPiusOpenStudents ShrdSvr
ALNG subs VL NL | MthAcdmsStdnt
w/Faculty (15000 nunen3mit)

Kaspersky Endpoint Security
JUISIOM3HECa- CTaHIapTHBIA Russian
Edition. 1500-2499 Node 1 year
Educational License Ne 1B08170221-
054045730177

CneuunanbHble TOMELIEHUSL:
KOMIIBIOTEPHBIN KIIaCC
(yuebHas aynutopusi) amst
TPYIIIOBBIX U
WHIIBHYJIbHBIX
KOHCYJIbTAINH, KypCOBOTO
MIPOEKTUPOBAHUS (BBITTOTHEHUS
KYPCOBBIX pador),
OpraHu3aliu
CaMOCTOSTENLHOM PaboThI, B
TOM 4HCJIIe, HAyYHO-
HCCIIEI0BATENbCKON

Aynuropus 000pynoBaHa
CHelnHaTu3upOBaHHON yueOHOH
MeOeNbI0, TEXHUYECKUMHU
cpencTBaMu 00y4eHHS:
KOMIBIOTEPHI (CHCTEMHBIN OJIOK
AMD Athlon 64 X2 DualCore
3600+ 1900 MI'rg (15 mTyk),

MonnTop LGFI1

mtyk), Monurop ViewSonic
VG720) ¢ BO3MOXHOCTBIO
MOJKIIIOUEHHS K ceTH «HTepHeT» u
obecrieyeHreM 10CTyTa B
ANIEKTPOHHYIO HHPOPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpey

OpraHu3alvm.

atron L1742SE (14

OC Windows: DreamSpark Premium,
Jorosop Ne 03-016-14 ot 30.10.2014

Microsoft Office:
0365ProPiusOpenStudents ShrdSvr
ALNG subs VL NL I MthAcdmsStdnt
w/Faculty (15000 nunensuii

Kaspersky Endpoint Security mst
OusHeca- cranmapTHeINA Russian
Edition. 1500-2499 Node 1 year
Educational License Ne 1B08170221-
054045730177

6.2. [IlporpamMHoOe obecnieyeHme:

HaumenoBanme Hara ?pm«
O0ocHOBaHME JISI neicTBUs
Ne Iporpammuoro Kou-Bo noassosanms TIO BbIIaYH npasa
nmpoayKTa JHUICH3UH HOJIb3OBAHHAS
1. | Microsoft Office Professional 12 Howmep Jlunensuun Microsoft 01.12.2009 | Geccpouno
Plus 2007 Russian Academic 46211164 T'oc.KOHTpAKT
OPEN No Level Ne 03-162-09 ot 01.12.2009
2. | Microsoft® Windows® 12 Howmep JIunensuu Microsoft 01.12.2009 | GeccpouHo
Professional 7 Russian Upgrade 46211164 T'oc.KOHTpaKT
Academic OPEN No Level Ne 03-162-09 ot 01.12.2009
Promo
3. | OpenOffice 4.1.3 VYcmoBust | YcIoBHS HCIIONB30BAHUS IO VYcmoBust | GeccpouHO
paBooO | CCHUIKE: paBooOIIaa
nmamarens | https://www.openoffice.org/licen aTenst
ses/PDL.html

6.3. Texuuuyeckue U 31eKTPOHHbIE CPeACTBA:

MeTtonnyeckoil KOHLIENIUEHN MPENnoiaBaHus IPELyCMOTPEHO UCIIOIb30BAHUE TEXHUUYECKUX
U DJEKTPOHHBIX CPEJICTB OOyYeHUS U KOHTPOJS 3HAHUN CTYICHTOB: MYJbTUMEIUIHbBIE
Npe3eHTalMU, PparMeHThl (PUIBMOB.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

[Ipn peanuszanuu TPOrpaMMBI
00pa3oBaTenbHbIE TEXHOJIOTUH

MAHHOW  AUCIUAIUIAHBI

HCIOJIB3YKOTCA  PAa3JIMYHBIC
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1. | PasHoypoBHeBoE VY npenogaBarens MOSIBIISETCSI BO3MOXKHOCTh TIOMOTaTh Cl1adoMy,

o0yueHue YZAEISTh BHUMaHUE CUJIBHOMY, PEaIM3yeTCsl KeJIaHUE CUIIbHBIX
yuamuxcs ObIcTpee u riry0xke MpoABUraThCs B 00pa30BaHUH.
CubHbIe yyaluecs: yTBEp»kKAatTcsl B CBOUX CIIOCOOHOCTSX,
ci1adble MONTy4aloT BO3MOKHOCTD UCIIBITBIBATh YUEOHBIH yCIeX,
HIOBBIIIAETCS YPOBEHb MOTUBALIMH YUEHbSI.

2. [TpoexTHbIe MeTOABI | PaboTa Mo AaHHON METOAMKE JaeT BO3MOXKHOCTH Pa3BUBAThH
o0yueHus WH/IMBUyaJIbHbIE TBOPUYECKUE CIIOCOOHOCTH yualuxcs, oosee

OCO3HAHHO MOAXOIUTH K MPO(ECCHOHATEHOMY U COLUAIIEHOMY
CaMOOIIPeIIEHUI0

3. HccenenoBarensekue | JlaeT BO3MOYKHOCTD y4allUMCs CAMOCTOSITENIBHO ITOIIOJIHATh CBOU

METO/bl B 00Oy4E€HUH | 3HAHMs, IITyOOKO BHUKATh B U3y4aeMylo IpobiaeMy U
IpEeNoiaraTh MyTH €€ PELIeHUs, YTO BAXXHO MPU (OPMHUPOBAHUHU
MHUPOBO33PEHUS. DTO Ba)KHO JJIs ONPEIeIICHUS] UHANBH LY ATIbHON
TPAeKTOPUH Pa3BUTHSI K&KJ0r0 00ydaromerocs

4. | JleK1MOHHO- JlaHHas cucTema JaeT BO3MOXKHOCTh CKOHLIEHTPUPOBATh
CEMHHApCKO- MaTepuai B OJOKH U MPENOJHOCUTD €ro Kak €JMHOE 1IeI0e, a
3ayeTHas cucremMa KOHTPOJIb IPOBOJUTH 110 MPEIBAPUTEIBHOM TOATOTOBKE

00yyJaronmxcs

5. | Undopmannonso- V3MeHeHMe U HeorpaHUYEHHOE 00O0TralleHue COIePIKaHUs
KOMMYHHKAIIMOHHbIE | 00pa30BaHUsl, HCIOJIb30BAaHUE UHTETPUPOBAHHBIX KYPCOB, JOCTYII
TEXHOJIOTUU B MHTEPHET.

6. Cucrema dopmupoBaHue NEPCOHUPUIIMPOBAHHOIO yUeTa TOCTHIKEHUN
MHHOBAIMOHHON o0yuyaroIerocsi Kak MHCTpyMEHTa Ielarornyeckoi MoJIepKKU
OLIEHKHU «TTOPT(OITHO»| COIHATBLHOTO CAMOOIIPEICIICHUS, OTIPEICICHUS TPACKTOPHH

VH/IMBUYAJIBHOTO Pa3BUTHSL TMYHOCTH
HaumeHoBaHHe TeM 3aHATHI C HCIOJIB30BAHHEM AKTHBHBIX OPM 00y4YCHHSA:
No Tema 3angaTns Bun zangarns Popma / Metoz! Koz-so
MHTEPAKTUBHOIO 00Yy4YEHHUS 4acoB
Knaccudukanus u
1 HOMEHKJIaTypa cobecenoBanme KOJUIOKBUYM 2
A30THCTBIX FETEPOLIMKIIOB
I'eTepoapoMaTHYHOCTH U
2 KOJUIOKBUYM 2
THUIIBI TETEPOATOMOB cobeceJoBaHUE
3 Peaxmm KOJUIOKBUYM 2
TeTEPOLMKIN3ALNH cobeceJoBaHUE
Tayromepus
4 | reTepOIMKINYECKUX cobeceioBaHUE KOJUIOKBUYM 2
COETMHEHU I
KucnorHo-ocHoBHbBIE
5 CBOCTBA a30THUCTHIX cobecemoBanne KOJUIOKBUYM 2
TETEPOLIMKIIOB
DnekTpodusibHOe
3aMelleHne
(mpucoeguHeHUE) y cobecenoBanme KOJUTOKBUYM 2
aToMa a3oTa B a30jaXx,
a3MHax
DnekTpoduiibHOE
IPUCOEANHEHNE cobecejoBaHUE
KOJUIOKBUYM 2
(3amernieHue) y aroma
yriepoja B a30ax,
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a3MHax
Hyxkneopunsnoe
3aMEILCHNE B
reTepOLUKIAX
I'ereponukimueckue
CUCTEMBI, KaK
3aMECTUTENH B
OpraHUYECKUX MOJIEKYJIax

co0ecei0BaHNE KOJUIOKBUYM 2

cobeceoBanue
KOJUIOKBUYM 2

A
co

Hroro uacos

VIIl. OHEHOYHBIE MATEPUAJIBI VISI TEKYHIEI'O KOHTPOJISI A
ITPOMEXYTOYHOU ATTECTALLUU

8.1. OueHOYHBbIE CPEACTBA TEKYLIEr0 KOHTPOJIs

Komnerenmmm,
Ne | Bug konTposs KonTtponupyemsbie TeMbl (pa3aeibl) KOMITOHEHTBI KOTOPBIX
KOHTPOJIMPYIOTCS

1 | KomnokBuym Krnaccudukanus u HoMeHKIaTypa [1K-4, TIK-5
A30THCTBIX FE€TEPOLIMKIIOB

2 | KomnokBuym I'eTepoapoMaTHYHOCTD U TUIIBI [1K-4, TIK-5
reTepoaToMoB

3 | KomnokBuym Peaknuu rereponuKiIA3anuu [1K-4, TIK-5

4 | KomnokBuym TayToMepusi reTepOLUKINYECKIX [1K-4, TIK-5

COCIMHEHUN

5 | KomnokBuym KucnotHo-ocHOBHBIE CBOICTBA [1K-4, TIK-5
A30THCTBIX FE€TEPOLIMKIIOB

6 | KomiokBuym OnexTpoduabHOE 3aMelIeHne [1K-4, T1IK-5
(mpucoenuHeHne) y aToma a3orTa B
a3oJax, asMHax

7 | KomnokBuym OnexTpoduIbHOE PUCOEAUHEHNE [1IK-4, TIK-5
(3amelieHne) y aroma yriepoja B a3oJiax,
a3MHax

8 | KomnokBuym | HykireopuinbpHOE 3aMeNIeHHE B [TK-4, TIK-5

reTEPOLUKIIAX

BOIIPOCHI AJ15s1 COBECE/IOBAHUSA

[IpomexyTouHas arrecrauusi (9K3ameH) MOXKET TPOBOAUTHCS B (OpME YCTHOTO
cobeceJOBaHUs WM B BHJIE TECTOBBIX 33JJaHUN C OTKPBITHIMH BOIIPOCAMHU.
KOJIJIOKBUYM 1
Kaaccndukanus 1 HOMEHKJIATYPa a30THCTBIX IeTePOLUKIOB
Posib reTepouKINYeCKIX COeAMHEHNUH B )KUBBIX cucTeMax. [ eTepoIKiIbl Ha MUPOBOM
PBIHKE HAYKOEMKOM XMMHH, TEXHOJIOTUU MAJIOTOHHAKHBIX ITPOYKTOB U JIEKAPCTBEHHBIX CPEJICTB.
OO6sacTi TpUMEHEHHUs TEeTEePOLUKINYECKUX coenanHeHni.Knaccugukanus M HOMEHKIaTypa
A30THCTBIX FETEPOLMKIIOB, KOHIEHCUPOBAHHBIX CUCTEM.
KOJIVIOKBUYM 2
I'erepoapoMaTH4YHOCTH ¥ THIIBI T€TEPOATOMOB
OO0mue U OTIIMYUTENbHBIE PU3HAKN MOJIEKYJISIPHOTO CTPOCHMS T€TEPOLUKIN-YECKUX U
KapOoIMKINYecKux cucreM. HeapomaTnueckue Tpex-, 4epblpex- U CEMUUICHHBIE T€TEPOIMKIIBI.
['eTepoapoMaTHUHOCTh U TUIBI T€TEPOATOMOB. TT-M30bITOUHBIE, TT-1eUIIUTHBIE U T-aMPOTEPHBIE
rerepolMkibl. KpuTepuun apoMaTHYHOCTH: CTPYKTYpHBIE, CIEKTpajbHbIE, IHEPreTHYECcKUe,
xumuueckue. KonnuecTBeHHas OLlEHKa apOMaTUYHOCTH a30J10B U a3MHOB.
KOJIVIOKBUYM 3
16



Peakuuu rerepouukian3anumn

Peakium  rerepormiimzanuu.  Knaccupukamus, MeXaHM3MbBI,  TEPMOJMHAMUKA.
DNEeKTPOIMTHYECKUE DPEaKIUK: aJAWTHBHAs TayToOMepHus Oe3 MHWIpaluu, C MHTpaIue,
reTeporuKiIn3anys. JunoaspHoe HUKIONPHCOeTNHEHHE. MeXaHU3Mbl 3JIEMEHTapHBIX CTaHi.
KonkpeTHbie mpuMepsl CHHTE3a MATUWICHHBIX TeTEPOLUKIOB C OJHUM T'eTepoaToMoM ((ypaHsl,
THO(EHBI, MHUPPOJBI), a30JI0B (MHMPa30Jbl, WMHUAA30JIbI, THA30JbI, OKCA30Jbl, TPUA30JIBL,
OKCaJMa30JIbl, TETPa30ybl), a3MHOB (NMMPHUINHBI, U-, TPU- U TETPA3UHbI), KOHIECHCHPOBAHHBIX
cucteM (MHAObI, OeH30(ypaHbl, 0eH30THO(DEHBI, XHHOINUHBI), MTUPUMUHMHOB U ITyPHUHOB.

KOJIVIOKBUYM 4

TayTromepusi reTepoOlUKJINYECKUX COeTHHEHU

Tayromepusi TETEpOLMKINYECKUX COCIMHEHUMI B pacTBOpax W B ra3oBoil (ase.
OnpeneneHue TMOHATUH TAayTOMEPUHM U HM30MEPUM MPUMEHUTEIBHO K TIETEPOLUKIIAM.
[lporoTponHas, aMWHO-MMUHHAs, KETO-CHOJbHAS, THOH-THOJbHAS, THAPOKCH (THON)-
[BUTTEPHOHHAS TayTOMepuu. BiusHue npupoasl cyOcTpaTa ¥ pacTBOPHUTENS Ha TayTOMEpPHBIC
paBHOBECHsI. DKCIIEPUMEHTAIbHBIE METO/IbI UCCIIC0OBAHUS TayTOMEPHUH.

KOJIVIOKBUYM 5
Kuc/10THO-0CHOBHBIE CBOHCTBA a30THCTHIX IeTePOLHKJIOB
KucnoTHo-0CHOBHBIE CBOMCTBA a30THCTBIX TETEPOLMKIOB B Ta30BOH (aze W B
pactBopax. BimsHue yrcna aTOMOB a30Ta, 3aMECTHTENCH B IUKJIE HA KOHCTAHTHI OCHOBHOCTH H
KUCIIOTHOCTH Aa30JI0B M Aa3WHOB. B3anMMOCBA3b KOHCT@HT KHCJIOTHOCTH W OCHOBHOCTH.
OcoOeHHOCTH  3JEKTPOHHOIO  CTPOEHUS HEUTpaldbHBIX M  3apsHKEHHBIX (aHUOHOB U
IPOTOHUPOBAHHBIX (HOPM) TETEPOIIHKIIOB

KOJIVIOKBHUYM 6
ileKTpo(puibHOe 3aMelieHUe (IPUCOeANHEHHE) Y aTOMa a30Ta B a30J1aX, a3MHAX
OnexkrpoduiabHOe 3ameleHue (MIPUCOeTMHEHNHE) Y aToMa a30oTa B a30j1ax M a3uHax.
AnkunupoBaHue TeTpa3osioB. CTpoeHue Hu (QOpMBI CYIIECTBOBAHHUS TIE€TEPOLUKINYECKOTO
cyOctpara, 3JeKTpOQUIBHOTO peareHTa. BiusHue peakuMOHHOM cpeabpl Ha CKOpPOCTb U
CEJIEKTUBHOCTh 3JIEKTPO(PUIIBHBIX pEaKlMid C reTepo-UUKINYecKuMu cyOctpatamu. Karamus
ANIEKTPO(MIIBHBIX peakIfil ¢ yyacTHeM TeTPa30JI0B: KUCIOTHbIM, OCHOBHBIH, MexX(}a3HbIi

KOJIVIOKBUYM 7
JileKTpo(uibHOEe NpHcoeIHHeHHe (3aMellleHHe) Y aToMa yriepoaa B a3oJiax,
a3uHax
DOnexkTpodUIbLHOE 3aMEeIIEHUE Y aToMa yriiepojia B nuppodie, pypane, TuodeHe, azonax u
a3uHax. BrusHue mnOpupoabl TreTrepoaroMa Ha AKTUBHOCTh TETEPOLMKIOB B PEAKLUAX
AIIEKTPOPUIBHOTO 3aMEIICHUS U CEJIEKTUBHOCTh PEAKIINM
KOJIV/IOKBHUYM 8
HykieopuinbHoe 3aMelieHHe B reTepoIUKIAX
HyxneodunsHoe 3amemnienne B rerepoimkinax. Mexanusmel AE, EA u AEa.
HyxneodunbHoe 3amelnieHue BOAOpOJa M TajJOT€HOB B a3MHAX, IMUppoiie, ¢pypaHe, TUPEHE U
azonax. OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEaKINK, peakuuu Junbca-Anpaepa ¢ yyacTHEM
TeTePOLMKIMYECKUX COEAMHEHUH.

8.2. OueHouHbIE CpeACTBA Al IPOMEKYTOYHOM aTTEeCTALIUH
1. KJ'IaCCI/I(bI/IKaHI/IS[ U HOMCHKIJIaTypa a30THCTBIX TI'€TCPOLUKIIOB, KOHACHCHUPOBAHHBIX
CHCTEM.

2. 'erepoapOMaTHYHOCTh U THUIBI reTepoaToMoB. m-M30bITOUHbBIE, T-AeUIUTHBIE U T-
amM(OTEpHBIE T€TEPOLMKIIBI.
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3. Kpurepunm apomMaTUHHOCTH: CTPYKTYpPHBIE, CIEKTpPaJIbHBIC, HHEPreTUYECKUE,
xummnueckue. KonnuecTBeHHas OLleHKa apOMaTUYHOCTH a30J10B U a3UHOB.

4. Peakuun rereponuknuzanuu. Kiaccudukanus, MexaHHU3MbL, TEPMOJWHAMUKA.
DJEKTPONUTHYECKUE pPEaKLWU: aJIUTUBHAs TayToMepus Oe3 MUrpanud, € MHIpPaluei,
rerTepounkIn3anus. JunoaspHoe HUKIonprucoeAuHeHne. MexaHn3Mbl 3JIEMEHTAPHbIX CTaIUM.

5. KoHKpeTHbIE TPUMEPBI CUHTE3a MSTUUWIEHHBIX T€TEPOLUKIIOB C OJTHUM IeTeEPOaTOMOM
(pypansl, THODEHDI, TUPPOIIBI), A30JI0B (MMUPA30JIbI, UMH1a301bl, THA30JIbI, OKCA30JIbI, TPUA30JIbI,
OKCa/IMa30JIbl, TETPA30JIbI).

6. KoHkpeTrHble mpuMepbl CHHTE3a HIECTUUWICHHBIX TeTePOIMKIOB a3UHOB (MMUPUAUHBIL, 11~
, TPU- W TETPa3uHbl), KOHJECHCHUPOBAHHBIX CHCTEM (MHIOJBI, OeH30(ypaHbl, OCH30THO(DEHBI,
XUHOJIMHBI), MUPUMUAUHOB U IIYPHUHOB.

7. Taytomepusi TeTEpOLMKIMYECKHX COCJMHEHHMH B pacTBOpax M B Ta30BOil (asze.
OmnpeneneHne NOHATUM TAayTOMEPUM W HM30MEPUM IPUMEHUTEIBHO K TE€TEPOLUKIIAM.
[IporoTponHasi, aMHUHO-UMHUHHAsi, KETO-CHOJIbHAS, THOH-THOJbHAsA, THAPOKCH (THOM)-
[BUTTEPUOHHAS TayToMepuu. BiusHue npupoasl cydbcTpaTa U pacTBOPHUTENS HAa TayTOMEpHbBIE
paBHOBECHS. DKCIIEPUMEHTAIbHbIE METO/IbI UCCIIEJOBAHUS TAYyTOMEPHH.

8. Kuci1oTHO-OCHOBHBIE CBOWCTBA Aa30THUCTHIX TETEPOLMUKIOB B Tra3oBoil (ase u B
pacTBopax. BiusHue 4ucina aToMOB a30Ta, 3aMECTUTENEH B IIUKJIE HA KOHCTAHThl OCHOBHOCTH U
KHCJIOTHOCTH a30JI0B U Q3UHOB.

9. B3auMOCBSA3b KOHCTAHT KHCIOTHOCTH M OCHOBHOCTH. OCOOCHHOCTH 3JIEKTPOHHOTO
CTPOCHUS HEUTPAIbHBIX U 3apPSHKEHHBIX (AHMOHOB M MPOTOHUPOBAHHBIX ()OPM) TE€TEPOIUKIIOB.

10. DnekTpodmitbHOE 3aMenieHue (MPUCOSAMHECHNE) Y aTOMa a30Ta B a30J1aX U a3uHax. 11.
AnxunupoBanue Terpa3onioB. CTpoeHue ©u (QOpMBI CYIIECTBOBAHHUS Te€TEPOLUKINIECKOTO
cyOcTtpara, s3nexkTpoduiabHOro peareHTa. BimsHue peakuUMOHHOW Cpelapl Ha CKOpPOCTh U
CEJICKTUBHOCTh 3JIEKTPOMUIBHBIX pPEaKIUil ¢ TreTepolukiIndeckuMu cybcrparamu. Katamus
IEKTPOPMITBHBIX PEAKIIUI C yIaCTHEM TETPA30JIOB: KHCIOTHBIN, OCHOBHBIHN, MEeX(a3HbIH.

12. DnexTpoduiabHOE 3aMeIleHUe y aToMa YIiiepoia B muppoie, hypane, THopeHe, a3onax
U a3uHax. BuusgHue mnpupoasl TrerepoaToMa Ha AaKTUBHOCTh TIETEPOIMKIOB B PEaKIHIX
ANIEKTPO(PUIBHOTO 3aMEIIEHUS U CEJIEKTUBHOCTD PeaKIuil.

13. HyxneodpunsHoe 3amemienne B rereporukiax. Mexanumsmel AE, EA u AEa.
HykneodunbHoe 3amenieHue BOJOpOAa U TaJIor€HOB B a3WHAX, muppoiie, gpypane, TudeHe u
azoJax.

14. TI'eTepOLMKINYECKHUE CHCTEMBl KaK 3aMECTHTENIM B OPraHMYECKHMX MOJIEKYJax.
BnusHue yncna rerepoaTOMOB Ha 3HAYEHUS 3JIEKTPOHHBIX KOHCTAHT a30JIMIbHBIX M a3MHUIIBHBIX
3aMECTUTEIIEN.

15. BununpHbie npou3BoiHbIe a30510B. CuHTe3 C- 1 N-BUHMIIA30J10B 1 UX OJIUMEpPU3alHsl.
KapOotenHble 1 reTepolenHble MoJIMMEPhI ¢ a30JbHBIMU IIUKIIAMH.

16. Cunre3 (U3HONOTMYECKH AaKTHUBHBIX COEJIMHEHHH Ha OCHOBE TI'€TEPOLMKINYECKUX
coequHeHU. ['eTepolMKIIbI B METULIMHE.

IINTAHUPYEMBIE PE3YJIBTATBI OBYUYEHUSA 1J151 ®OPMUPOBAHUA

KOMIIETEHIIUA
NuaaukaTopsl 10CTHKEHUSA PesyabTaTsl 00yyeHus IIpoueaypa

KOMIIeTCeHIIUH (3HATB, yMEThb, BJIAETH) OLICHUBAHMS
[TIK-4 Criocob6eH mpoBOIUTH 3HaeT. OCHOBHEIE 3aKOHBI U Co0OecenoBaHue.
9KCIIEPUMEHTAIILHBIE U 3aKOHOMEPHOCTH, Brinonnenue
pacueTHO-TEOpEeTHUECKHE OTIpe/IeIISAIONINE HAPABICHHE U | IPAKTUYECKHUX paloT.
HCCIIEIOBaHM 110 3aJaHHON | pe3ysbTaT IPOTEKAHUs
TeMe B BbIOpaHHON 00JacTH | MPOIIECCOB B OPraHMUYECKUX
XUMHH, XUMHUECKON peakusax
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TEXHOJIOTMH WJI CMEXKHBIX C
XUMHEHN HayKax

YMeeT: IpOBOANUTH MEPBUUHBIH
aHaJIN3 PE3YJIBTATOB C Y4ETOM
O0IIKX 3aKOHOMEPHOCTEH,
(bopMyITUpyEeMBIX B paMKax
OPraHNu4YeCKOr XUMHUH

CobecenoBanne.
Brinosnnenue
MPAaKTUYECKUX padoT.
OdopmiteHrE OTYETOB TIO
1a00pPaTOPHBIM paboTaM.

Ymeer: rpaMOTHO
(hopMyTHpPOBaTh BHIBOIBI

Co0OecenoBanue.
OdopMieHre 0TYETOB 1O
J1a00paTOPHBIM paboTam.

3HaeT: mpaBwiia U HOPMBI
TEXHUKU 0€30I1aCHOCTHU PHU
paboTe ¢ XUMHUYECKHUMHU
peakTUBaMu U (PU3MUECKUMHU
npudopamu

Brinosinenue
nabopaTopHBIX PaboT.

Ymeet: paboTaTh Ha
CTaH/IAPTHOM aHATUTUYCCKOM
000pYIOBaHUU: aHATTUTUICCKUX
Y TEXHUYCCKUX Becax,
pedpakromerpe

Brinonnenue
Ja00paTOPHBIX padoT.

Bnapeer: HaBbIKaMu paboOTHI C
COBPEMEHHBIMU XUMUYECKUMHU
npubopamu, IpueMaMu
OpraHu3ali METOJUKH padoT
IIpU PELICHUHN ITOCTaBICHHOU
3aJjauu.

Co0OecenoBanue.
Brimonnenune

Ja00paTOPHBIX padoT.

[1K-5 Criocoben Ha ocHOBE
KPUTHUYECKOTO aHAJIN3a
pesysnbratoB HUP onienuBars
MEePCTIEKTUBBI UX
MPAKTUIECKOTO TPHUMECHCHUS
U IPOAOJKEeHUs paboT B
BBIOpaHHOM 00JIaCTH XUMUMH,
XUMHYECKON TEXHOJIOTUU WU
CMEKHBIX C XHMHEH HayKax

3HaeT: npaBuia COCTaBICHUS
MIPOTOKOJIOB OTYETOB
XUMHUYECCKUX OIIBITOB

Brinosninenue
Ja00paTOPHBIX padoT.

YMeer: npeaCcTaBUTh PE3YJILTATHI
OTIBITOB U PacyeTHBIX padboT
COIJIACHO TPeOOBaHMSM B JJAHHOM
00JacTh XUMHH.

Odopmienre 0T4EeTOB MO
nmabopaTOpHBIM paboTam.

KPUTEPUU OLHEHUBAHUA PE3YJIbTATOB OBYUEHMUA:

1. lIpenycmotpeno 8 coOecemoBaHU 110 TEOPETHUYECKOMY MaTepuady B BHJE
KOJTOKBUYMOB. Kaxkas Tema orieHnBaeTcs MakcuMyM Ha 3 Oasia.
MakcumanbHOE KOJIMYeCTBO OaiIoB Ha sk3ameHe 30.

OneHka «HeYT0BJIETBOPUTEIHLHO !
(dparMeHTapHOE 3HAaHHUE MPEeIMETa, OTCYTCTBUE YMEHHUI M HAaBBIKOB IPUMEHEHHUS METOJIOB

Y TIOJIXOJIOB U3y4YaeMOM AUCUMITIIMHBI IPU pellleHnu yueOHbIX 3a/1a4 (MeHee 50 6amioB).
OneHka «y10BJIETBOPUTEIBHO !

HCCUCTEMATU3HUPOBAHHBIC 3HAHUA IMPEAMETA, YAaCTUYHO C(l)OpMHpOBaHHI)Ie YMEHUA U
HaBBIKM NPUMEHEHUs METOJIOB U TMOIXOJOB HM3y4aeMOW JUCIUIUIMHBI MPH PEIICHUH Y4eOHBIX
3amay (50-69 6annos).

Onenka «xopomo»:

B IIeJIOM, C()OPMHUPOBAHHBIC, HO COJIEpIKAIINE OTICIbHBIC TPOOEebl 3HAHUS TPEIMETa,
YMEHHE TPUMEHSTh METOJbl U MOAXO0J]bl M3y4aeMOW MUCHUMIUIMHBI NPH pEIIeHUH Y4eOHBIX U
MPAKTUYCCKUX 3ala4 ¢ MUHHUMAJIbHBIM KOJIUYCCTBOM OIINOOK HCIIPUHIUITUAJIIBHOTO XapaKTepa,
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HAJIMYUEe HABBIKOB NMPUMCEHEHHS METOJIOB W IOAXOJ0B M3ydaeMOW JUCIUIUIMHBI MPU PEIICHUU
y4eOHBIX U npakTuyeckux 3anad (70 - 85 6anos).

OuneHkKa «OTJIMYHOY:

c(OpMHPOBAHHBIC U CUCTEMATU3NPOBAHHbIC 3HAHKS TTPeIMETa, CHOPMUPOBAHHBIC YMEHUS
Y HaBBIKM MPUMEHEHHS METOJIOB U TIOJIX00B N3y4aeMOM JTUCHHUILIMHBI IIPY PEIICHUH YICOHBIX U
npakTuyeckux 3anau (86-100 6amos).

PazpaboTumnkm:
),
[ fomt
S et JIOLIEHT IMoxatunos ®.A.
(noonucy) (3anumaemas O0IAHCHOCD) (unuyuanvl, pamunus)

[IporpamMma coctaBneHa B cootBercTBuH ¢ TpeboBanusimu OI'OC BO u yuderom
pexomenaauuii [IOOIT no HanpaBIeHUIO OATOTOBKH.

[IporpamMma paccmoTpeHa Ha 3acefaHud KadeApbl TEOPETHUYECKONM U MPHUKIATHOM
OpPraHNYECKON XMMUH U MOJUMEPU3ALMOHHBIX IPOLECCOB

[Tporokon Ne 05 ot «14» anpens 2025 r.

3aB. kadenpoii /7 Kwxnsies B.H.
Ze— .

Hacmoswas npoepamma, ne modcem Oblmb 80Cnpou3ge0ena Hu 6 Kaxou @opme 6es
npeosapumenbHo20 NUCbMEHHO20 paspeluterus Kagheopvl-paspadomyuxa npozpammol

20



