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IlepeyeHb KOMIETEHIHI1 C YKa3aHHEM ITANOB X (JOPpMUPOBAHMSA B MpoLiecce 0CBOEHHS 00pa3oBaTeIbHOI MPOrpaMMbl
B pesynprate ocBoenns OIIOII obydaromuiicss TOMDKEH OBIAACTh CIEAYIOMNMIE Pe3yIbTaTaMH O0YIEHUs TI0 UCIUIUTHE(MOIYIIIO):

«BUOOPI'AHUYECKAS XUMMUSA»

Ne n/m | Kourpoaupy | Koau Conep:xanue | Bomnpocol TeMbl, npoBepsiomue ocBoenne | Ne Tecra, | Ne ®opmbl CPC | HaumenoBanue | Ilkana
eMble HANMEHOB | KOMICTCHIM | KOMICTCHIMH/ HWHIUKATOPA JOCTUKeHUS] | mpoBepsiio | 3agaum, Ne Tembl OLICHOYHOT 0 OLlCHUBA
pasnelibl aHne u/ KOMIIeTeHIIUH ero NpOBepsII0 | NMpe3eHTaluu/ | cpeacTBa HHA
(Tembl) KOMIIETeH | MHIMKATOpa OCBOEHHMe | el pedepara u
aucuuniauH | uuu /Kox | mocrmxenusi KOMIIeTeH | ocBoeHue | ap. ¢popm
bl (3TaNBI " KOMIeTeHI ! nuu/ KOMIIeTeH | KOHTPOJIsi
¢opmMupoBa | HAMMEHOB | M HHAUKATO | mun/ NpoBepsoIe
HUS aHue pa HHANKATO | IO OCBOEGHHeE
KOMIETeHI Y | WHANKATO AOCTHKEeH | pa KOMIIeTeHIIU
i) pa usl JAOCTHKeH | u/

JAOCTHAKEH KOMIIeTeH | usl HHIUKATOPA
ust 100014 KOMIIeTeH | JOCTHKEeHHS
KOMIIETEeH 100014 KOMIIeTeHIIH
HHH "
1. | buooprannue | uOIIK-8.1 | Mcnons3yer 1. Knaccudukanuonnsle  mpusnaku | 1-10 1-2 - VYcrHelif otBeT, | B
CKast XUMUS IIPU PEIICHUH | OPTaHHYECKHUX COCINHECHUI. Teopus CTaH/apTH3HPOB | COOTBETC
Kak 00sacTh npodeccHoHa | CTpOCHMSI ~ OPTaHMYECKHX  COCIMHCHMH AHHBIN TBUH C
HayKH, JIBHBIX 3a7a4 A M.bytneposa. TECTOBBIN n4.2.2
n3yJaronas OCHOBHBIE E¢ wucnomp3oBaHme I AEMOHCTpAIMA KOHTPOJIB,
CTpOEHHE U ¢dusmKo- yYMEHHSA OILICHUBATh pemeHne
MEXaHHU3M XHMHYECKHE, Mop(odYHKINOHAIBHBIE, (PU3NOIOTHUECKHE CHUTYaI[MOHHBIX
(bYHKIMOHUD MaTeMaTHYeCK | W MaTOJIOTHYECKHE COCTOSIHUS U MPOIIECCHI B 3ajad,
OBaHHUSA e u OpraHu3Me 4YeJIOBeKa Ha HWHAMBHIYaIbHOM, JOKI1a 1/ yCTHBIC
Ononoru4eck €CTECTBEHHO- | TPYIIOBOM U MOITYJISIIHOHHOM YPOBHSX IS pedepaTuBHbIE
1 aKTUBHBIX Hay4IHbBIE pemeHus nmpogeccHoHaIbHbIX 3a7ad. COOO0IIeHNS.
MOJIEKYJI C TIOHSTHUS U
no3uuuein METO/bI
OpPraHUYeCcKO
1 XUMUH
2. | IIpoctpancts | nOIIK-8.1 | Hcmonb3yer 1.Crepeoxumuueckne ¢Gopmyinsl, mnonstus | 1-10 1-2 1 YcrHblii otBeT, | B
€HHOE IIPU PELUIEHUU | CTEPEOXUMUHU - KoH(popManus u CTaHJAPTU3UPOB | COOTBETC
CTpOEHUE npodeccroHa | KOHQUTyparys. AHHBIN TBUH C
OpraHU4YeCcKH JIbHBIX 3a7a4 2. ApOMaTHYHOCTb, KpUTEPUHU TECTOBBII n.4.2.2
X OCHOBHBIE ApPOMATHIHOCTH. KOHTPOJIb,
COEIUHEHUI. ¢u3nKo- WNx wucnonp3oBaHue [UIg JEMOHCTPAIUU penieHne
XUMHUYECKHE, YMEHHUSA OIICHUBATh CUTYaIlMOHHBIX
MaTeMaTHdeck | MOp(hoyHKIIMOHAIBHBIE, (HU3HOTIOTHIECKIE 3a/1ady,
ne u 1 TATOJIOTHYECKHE COCTOSHUS ¥ TPOIIECCH B JIOKJ1a 1/ yCTHBIE




€CTECTBEHHO- | OpraHM3Me 4YeJOBeKa Ha WHIUBHIYaJILHOM, pedeparuBHbIe
Hay4JHBIC TPYIIIOBOM U MOMYJISAIMOHHOM YPOBHAX JUIS COOOIIEHNSI.
MOHSTHSA U penieHust mpodeccHoHaNBHBIX 3a/1a4.
METOJIBI
Kucnornocts | nOIIK-8.1 | Mcnons3yer 1. Kucnoraocts u ocHOBHOCTH | 1-10 1-2 1 VYcrablii otBer, | B
1 OCHOBHOCTh IIPU PEIIEHUH | OPTaHUYECKHUX COeANHEHNI]; TEOpHHU CTaHIapTH3HPOB | COOTBETC
OpraHNYeCcKH npogeccuona | bpenacrena u JIpromnca. AHHBIN TBUHU C
X JBHBIX 33724 2. Knaccudukarms OpTaHUYIECKHUX TECTOBBIN m4.2.2
COCIMHEHN; OCHOBHBIE peakuuii 1Mo  pe3ynbTary (3aMelleHue, KOHTPOJIb,
TEOpHU ¢busmKo- MPUCOETUHEHHE, 3JIMMHUHUPOBAHME, peeHne
Bpenacrena XMMHUUYECKHE, | MeperpyniupoBKH, OKHCIIUTEIIBHO- CUTYaI[MOHHBIX
u JIprouca. MaTCMaTHUYCCK BOCCTaHOBI/ITeJ'H)HI)Ie) n 10 MEXaHU3My- 3ajad,
Krnaccuduka He U panvKaibHbIe, WOHHBIE (ANEeKTpOdUIbHBIE, JOKI1a 1/ yCTHBIC
s €CTECTBEHHO- | HYKJICO(DUIbHbIE). pedeparuBHbIe
OpraHuYeCcKN Hay4JHBIC Hcnonp30BaHUE KUCIOTHOCTH M OCHOBHOCTH COOOIIEHNSI.
X peakiui TIOHSTHS U OparHU9YecKuX COeIMHEHU I JUTs
METOJIBI JIEMOHCTpaInU YMEHUS OLICHHUBATh
MOpGOPYHKIIMOHAIBHBIE, (PH3HOIOTHICCKIE
Y TIATOJIOTUYECKHE COCTOSHHS U TPOLIECCH B
OpraHW3Me 4YeIOBEKa Ha HHIWBHUAYaJIbHOM,
rpynrnoBOM U NONYJISAITMOHHOM YPOBHAX IJIA
peuieHust npodeccHoHaNbHBIX 33/1a4.
Peakiun nOI1K-8.1 | Ucnonwsyer 1. Peakiuu  cBOOOgHO-paaukansHoro | 1-10 1-2 1-7 VYcrublii otBer, | B
3aMeleHus 1 IIPU PELICHUH | 3aMEIICHHUSI. CTaH/IapTHU3HPOB | COOTBETC
NIPUCOEIUHEH npodeccuona | Peakuun aneKTpoduILHOTO AHHBIN TBUU C
us B psax JIBHBIX 3a7a4 IPUCOEAUHECHHUS: TETEPOINTUIECKUE TECTOBBIN m4.2.2
OpraHu4YecKn OCHOBHBIE PEaKIIK C yYacTHEM T -CBSI3H. KOHTPOJIB,
X ¢dusmKo- Peakiun  31€KTPOQUIBHOIO  3aMEIICHHUS: pemeHne
COCMHEHU. XUMHUYECKHE, | TeTEPOIMTHYECKHE PpEakIud C Yy4acTHEM CHUTYaI[MOHHBIX
MaTeMaTH4ecK | apOMaTH4eCKON CHCTEMBI. 3ajad,
ne n 2. Peaxmms THIPOIIH3a JOKJIa |/ yCTHBIE
€CTECTBEHHO- | TaJlOr€HONPONU3BOIHBIX. Peaxmn pedepariBHbIE
Hay4IHbBIE QIKWINPOBAHUS CIIUPTOB, (PEHOJIOB, THOJIOB, COOOIICHNSI.
IIOHATHUA U Cyﬂbq)I/IIIOB, aMMHaKa 1 aMHHOB.
METO/BI 3. Peakuun HYKJI€0()UITHLHOTO
MIPUCOCANHECHU A TETCPOIMTUICCKHUC

peakIuy ¢ y4acTHeM T- CBS3U YIJIEpOJ-
KHCJIOPOJ (aJIbACTH/IBI, KETOHBI).

4. Peaxumn alMIMPOBAaHNUS -
obpazoBaHue AHTUJIPUIOB, CJIOYKHBIX
3(HpOB, CIOXKHBIX THOI(HUPOB, AMHJIOB — U




oOpaTHBIE UM PEaKIUU THIPOJIH3a.
HUcnonp3oBanue peakuui IS
JIEMOHCTPAINU YMEHUS OLICHHUBATh
MOpGOPYHKIIOHATBHBIE, (PH3HOIOTHICCKIE
Y TIATOJIOTUYECKHE COCTOSHHMS U TPOLIECCH B
OpTraHW3Me 4YeIOBEKAa Ha HHIWBHAYAIHHOM,
TPYIIIOBOM U MOMYJISAIHOHHOM YPOBHAX JUISA
penienust npogeccHoHaNBHBIX 33/1a4.

Peakuun nOI1K-8.1 | Ucnonwsyer 1. Peaknmu  okucnenus — crupTos, | 1-10 1-2 - YCTHBIN OTBET,
OKHCJICHUS U IIPU PELICHUH | THOJIOB, cynbpduaos, KapOOHMIIbHBIX CTaH/IapTU3UPOB
BOCCTaHOBJIE npodeccroHa | CoeTMHEHHH,TUCYIb(MUI0B, UMHUHOB. AHHBIN
HUSL B psAax JIHBIX 33724 2. Oxwucienue T-CBSI3U u TECTOBBIN
OpraHuYecKu OCHOBHBIE apoOMaTHYEeCKUX (parmMeHTOB KOHTPOIIb,
X ¢busmKo- (3moKcUIUpPOBaHNE, THAPOKCUIUPOBAHHE). peuieHue
COeANHEHU I XHMHYECKHE, Hcnonp3oBaHWE peakiuii OKHCICHHA U CHUTYaI[MOHHBIX
MaTeMaTH4ecK | BOCCTAHOBIJICHHS ULt JEMOHCTpanu 3ajad,
ue u YMEHHA OILICHUBATh JOKJIal/yCTHBIE
€CTECTBEHHO- | MOp¢o(yHKIIHOHATIbHBIE, (PHU3NOTOTHIECKIE pedeparuBHbIE
Hay4JHBIC Y TIATOJIOTUYECKHE COCTOSHHS U TPOLIECCH B COOOIIEHNSI.
TIOHSTHS U OpraHW3Me 4YeIOBEKa Ha HHIWBHUAYaJIbHOM,
METOJIBI TPYNIIOBOM U TOMYJISIHOHHOM YPOBHSIX VIS
peuienust npodeccHoHaNbHBIX 33/1a4.
Monwu- n nOIlIK-8.1 | Hcnone3yer 1. MHoroaToMHbIe cuptsl: | 1-10 1-2 1-3 Ycrubiii otBeT, | B
rerepoyHKI IIPU PEIICHNH | 3THJICHTIIMKOIIb, TJIUIEPUH, WHO3UT. CTaH/IapTH3HPOB | COOTBETC
HOHAJILHOCTh npodeccrona | OOpa3oBaHME XeNaTHBIX KOMIUICKCOB Kak AHHBIN TBUH C
KakK OJ1H U3 JIbHBIX 3a7a4 KaueCTBEHHasl peakiusi Ha 0- JUOJIbHBIN TECTOBBIN mn.4.2.2
XapaKTepHbBIX OCHOBHbBIE (parmeHr. JIByxaTOMHBIE (beHobI: KOHTPOIIb,
MIPU3HAKOB ¢busmKo- THAPOXHMHOH, PE30PLHH, TUPOKATEXUH. peuieHne
OpraHuYecKu XHMHUUECKHE, 2. JIByXOCHOBHbBIE KapOOHOBBIE CUTYaI[HOHHBIX
X MaTeMaTH4ecK | KUCIIOTHI: I1aBeseBas, MaJIOHOBas, 3amad,
COCMHEHNH, ne n SIHTapHas, TIIyTapoBas, (ymapoBas. JOKJIa |/ yCTHBIE
Y4acTBYIOLIH €CTEeCTBEHHO- | 3. AMMHOCTIMPTBHIL: AMHMHOITAHOI pedeparuBHbIE
X B Hay4JHBIE (komamMWH), XOJIMH ¥  AUETHIXOMHH. COOOILIEHNSI.
nporeccax TIOHSATHS U AwmuHO(deHONBI: nodaMuH, HOPaaApEHAINH,
KHU3HE/IeATEN METOJIBI a/IpeHaJINH.
BHOCTH U 4. I'mapokcu- 1 aMUHOKHCIIOTHI.
SIBJISTFOLLIMX CSI Vcnonb3oBaHue 3HAHMHA O MHOTOATOMHBIX
ponOHaYaIbH cnupTax, QeHonax, KapOOHOBBIX KHCIIOTaX,
HKaMHU aMHHOMHHOCITUPTAX, THJPOKCU-H
Ba)KHEHIITHX AMHHOKHCIIOTaX JUIsl JEMOHCTpAIUU YMEHHUS
rpynn OLICHUBATh MOp o yHKITOHATIBHEIE,




JIEKapCTBEHH
BIX CPE/ICTB

¢usnonornyeckue M MaTOJOTHYECKHE
COCTOSHHMS M IIPOLIECCHI B  OpPraHU3Me
YeJoBeKka Ha MHAMBHAYAJIbHOM, TPYIIIOBOM
U TOIYJSLUOHHOM YPOBHAX IS PELICHHS
npodecCHOHAIBHBIX 3a1a4.

Ansaeruno- uOIIK-8.1 | Hcmomssyer 1. Anpaerugo- W KeTOHOKuCIOTHI: | 1-10 1-2 1 Y CTHBIH OTBET, B
u IIPU PEIICHUHN | TIIMOKHCIIOBAs, MHPOBUHOTpATHAS CTaHIapTH3HPOB | COOTBETC
KETOHOKHCIIO npodeccuona | (dhochoeHommupysar), aIeTOyKCyCHas, AHHBII TBHU C
THI. JIHBIX 33724 I1aBEJICBOYKCYCHAsl, 0.-OKCOTIIyTapOBasl. TECTOBBIN n.4.2.2
I'erepodynkiy OCHOBHBIE 2. I'erepodyHKIIOHATIBHBIE KOHTPOJIb,
HOHAJIIbHbIC ¢busmKo- NPOM3BOJHBIE  OCH30JBHOTO  psAla  Kak peleHue
IIPOU3BOTHBIE XMMHYECKHEe, | JICKapCTBEHHBIC CPEJCTBA. CUTYaI[MOHHBIX
0EH30JIbHOTO MaTeMmatuueck | MIX wucmonp3oBaHME JJIsL  JIEMOHCTpAINH 3amad,
psina Kak ue u YMEHHUS OLICHHUBATh JOKIIa 1/yCTHBIC
JIEKapCTBCHH €CTECTBEHHO- | MOp¢o(yHKIIHOHATIbHBIE, (PHU3NOTOTHIECKIE pedeparuBHbIE
BI€ CPEJICTBA. Hay4JHBIC Y TIATOJIOTUYECKHE COCTOSHHS U TPOLIECCH B COOOIIEHNSI.

TIOHSTHS U OpraHW3Me 4YeIOBEKa Ha HHIWBHAYaJIHHOM,

METOJIBI TPYIIIOBOM U MOMYJISAIMOHHOM YPOBHAX JUIS

penienust mpodeccHoHaNBHBIX 33/1a4.

Buonornueck | nOIIK-8.1 | Mcnons3yer I'eTeponMKIIBI C OAHUM F€TEPOATOMOM. 1-10 1-4 1-6 VYcrblii otBer, | B
1 BaXKHBIC npu pemeHny | Mcnonp3oBaHne 3HaHWH O TETEPOIMKIAX CTaH/apTH3HPOB | COOTBETC
TeTePOLUKIN npodeccuoHa | JIs  JEMOHCTpPAalMM YMEHUsS OIICHHBATh AHHBIN TBUH C
YECKUE JILHBIX 337124 MOPpGOPYHKITHOHATBHBIE, (PHU3UOTIOTMICCKHE TECTOBBIN mn.4.2.2
CHUCTEMBI. OCHOBHBIE U TIaTOJIOTHYECKHE COCTOSHUS U TPOLIECCH B KOHTPOJIb,
I'etepormxi ¢busmKo- OpraHM3Me 4YeJlOBeKa Ha HWHAMBHIYalTbHOM, peiieHue
bl C O/IHUM XHMHUUECKHE, IPYNIIOBOM U TOMYJISIUOHHOM YPOBHSX JUIst CUTYaI[HOHHBIX
reTepoaToMo MaTeMaTHYecK | pemIeHus MpoecCHOHAIbHBIX 3a1ad. 3ajad,
M. ne n JOKJIa |/ yCTHBIE

€CTECTBEHHO- pedepariBHbIE

Hay4JHBIE COOO0IIeHNS.

TIOHSTHS U

METOJIBI
Bronornueck | nOIIK-8.1 | Mcnons3yer I'eTeponukibl c HeckonmbkuMu | 1-10 - 1 VYerubiii otBer, | B
U BaXKHbIC IIpY peUIeHnH | rerepoaTtomMamu.  Ilmpason,  mMumas3odn, CTaHIAPTH3UPOB | COOTBETC
TeTEePOIHKIN npodeccroHa | THa3od, TMHPa3WH, MUPHUMUAUH, MYPHH. AHHBIN TBUH C
YECKUE JIBHBIX 3a7a4 Hcnonp30BaHue 3HAHUH O TIEeTEPOLUKIIAX TECTOBBIN m4.2.2
CHCTEMBI. OCHOBHBIE JUIL  JIEMOHCTpallid yMEHHs OLICHHBATh KOHTPOIIb,
I'erepouukin ¢dusnKo- MOpGhOPYHKIIHOHATBHBIE, (PH3HOIOTHIECKIE pelieHue
BI C XHMHUYECKHE, Y TIATOJIOTUYECKHE COCTOSHUS U TPOLIECCHI B CUTYaI[HOHHBIX
HECKOJIbKUMHU MaTeMaTH4ecK | OpraHM3Me 4ellOBeKa Ha WHAMBUIyaIbHOM, 3aja4,
reTepoaToMo ue u IpyIIOBOM U NONMYJISIIMOHHOM YPOBHSAX JUIS JIOKJIa ]/ yCTHBIC




MH. €CTECTBEHHO- | pemieHns Ipo(ecCHOHANBHBIX 3a/1a4. pedeparuBHbIe
HayJIHBIE cooO01IeHus.
TIOHATHS U
METOJIBI
10| Amunokucno | uOIIK-8.1 | Hcmomesyer 1. AMMHOKHMCIIOTBI, BXonsmme B cocraB | 1-10 1-2 1-2 Y CTHBIN OTBET, B
THI. TIPH PEIICHUH | OENKOB. CTaHIAPTU3UPOB | COOTBETC
[lenTuas!. npodeccuona | 2. Ilenrunbl. [lepBudaHas cTpykTypa OSIKOB. AHHBIN TBUHU C
Benku. JILHBIX 3a/1a4 YactuyHblil U nonHbld rugponus. [lonstue TECTOBBIH m4.2.2
OCHOBHBIE 0 CIOXKHBIX Oenmkax. [nMKonpoTewHBl, KOHTPOJIb,
¢busmKo- JIMIIOTIPOTEUHBI, HYKJICOIIPOTEHHEI. peeHne
XHMHUYECKHE, WX wucnosnp3oBaHue Ui JIEMOHCTpAIMU CUTYaI[MOHHBIX
MaTeMaTHYecK | YMEHHUs OLICHUBATh 3ajad,
ue u MOpGOPYHKITHOHABHBIC, (PHU3UOTIOTMICCKHE JOKIa/yCTHBIE
€CTECTBEHHO- | M IATOJIOTUYECKUE COCTOSHUS U MPOLECCH B pedeparuBHbIe
HayJIHBIE OpraHu3Me 4YeJoBeKa Ha WHAWBUIAYAIIbHOM, COOO0IICHNSI.
TIOHATHUS U TPYIIIIOBOM H TIOMYJIAINOHHOM YPOBHSX IS
METOJIBI pemeHns mpogdecCHOHaIbHBIX 3a1a4.
11| VYraesoasl uOIIK-8.1 | Hcmomnssyer 1.MoHocaxapusl. 1-10 - 1 Y CTHBIH OTBET, B
IIpH pelieHuu | 2. Omurocaxapupl. Jucaxapunsr: CTaHIAPTU3UPOB | COOTBETC
mpodeccHoHa | ManbTo3a, eJI00rn03a, JaKT03a, caxaposa. AHHBII TBHU C
JILHBIX 3a/1a4 3. [Monucaxapuasl. TECTOBBIH n4.2.2
OCHOBHBIE WX wucnosip3oBaHue Ui JIEMOHCTpPALMU KOHTPOIIb,
¢busmKo- yMeHHUS OLICHUBATh peuienne
XMUMHUYECKHE, MOp(ODYHKIMOHANBHBIE, (PU3UOIOTHYECKHE CUTYallMOHHBIX
MaTeMaTH4ecK | M MaTOJIOTMYECKHUE COCTOSIHUS M MPOLIECCHl B 3amad,
ue u OpraHu3Me 4eloBeKa Ha HHIMBUAYaJbHOM, JOKI1a 1/ yCTHBIE
€CTeCTBCHHO- | TPYIIIOBOM U MOITYJISIIHOHHOM YPOBHSX IS pedepaTuBHEBIC
HayJYHBIE pemeHus mpogpecCHOHaIbHBIX 3a1ay. COOOIICHNSI.
TIOHATHUS H
METOJIBI
12| Hykneunossl | uOIIK-8.1 | Hcmomesyer [MupumMuIHHOBEIE (ypamm, tumus, | 1-10 - 1-2 YcrHblif oTBeT, | B
€ KHCIIOTHL. IIPY PEIICHUH | OUTO3WH) W IYPHHOBBIC (AJCHHH, T'yaHUH) CTaHIAPTU3UPOB | COOTBETC
mpo)eCCHOHAa | OCHOBAHMSL. AHHBII TBHU C
JIbHBIX 3a7a4 Hyxneosunel. Hykneorunel.  IlepBuunas TECTOBBIN m4.2.2
OCHOBHBIE CTPYKTYpa HYKJIEHHOBBIX KHUCIIOT. KOHTPOIIb,
¢busmko- VX wucnojp3oBaHue Ui JIEMOHCTpPAIMU perieHne
XHMHUYECKHE, yMeHHUS OLICHUBATh CHUTYaI[HOHHBIX
MaTeMaTHdeck | MOp(hopyHKIIMOHAIBHBIE, (HU3HOIOTHIECKIE 3a/1ady,
ue u Y TIATOJIOTUYECKHE COCTOSHUS U TPOLIECCHI B JOKI1a 1/ yCTHBIE
€CTECTBEHHO- | OpraHM3Me 4YeJOBeKa Ha WHIUBHIYaJILHOM, pedeparuBHbIE
Hay4YHbIE IpyIIOBOM U NONMYJISIIMOHHOM YPOBHSAX JUIS COOOIIEHNSI.




TIOHSATHUS U penienust npodeccroHaNBHBIX 33/1a4.
METOJIBI

13| JIunust nOIIK-8.1 | Hcnons3yer 1.OMBLIsIEMBIE TUNUABL. 1-10 VYcrabiif otBer, | B
npu pemeHny | 2. HeoMbuiseMble JUIHIBL. CTaH/IapTH3HPOB | COOTBETC
npodeccrona | Mcnonp3oBaHWME 3HAHWA O JUNHAAX OIS AHHBIN TBUHU C
JIBHBIX 3a7a4 JIEMOHCTpAINN YMEHHUSA OLIEHNBATH TECTOBBIN m4.2.2
OCHOBHBIE MOpGOPYHKIIOHAIBHBIE, (PH3HOIOTHICCKIE KOHTPOITB,
¢usuKo- Y TIATOJIOTUYECKHE COCTOSHHUS U TPOLIECCH B perieHue
XMMHYECKHE, | OpPTraHM3ME 4YelOBEeKa Ha WHANWBUIYaITbHOM, CHUTYaI[MOHHBIX
MaTeMaTH4eCK | TPYIIIOBOM M MOMYJISIIMOHHOM YPOBHSX IS 3ajad,
ue u peuienust npodeccHoHaNbHBIX 33/1a4. JOKI1a 1/ yCTHBIC
€CTECTBCHHO- pedeparuBHbIe
Hay4YHbBIC COOOIICHUS.
IIOHATHUA U

METO/IbI




2. Tekyuuii KOHTPOJIb YCIEBAEMOCTH HAa 3aHATHAX CEMHHAPCKOro THMA (CEMHHAPHI,
MPAKTUYECKHE 3aHATHA, KIMHUYECKUE TPAKTUYECKUE 3aHATHs, NPAKTUKyMbl, JabOpaToOpHbIE
palboThl), BKJIOYAsl 3aaHUSA CAMOCTOSITENIbHOW PadoThl 00y4YalOLIUXCS,IPOBOAUTCH B
¢opmax:

- YCTHBIM OTBET (B COOTBETCTBUHU C TEMOM 3aHATHS B pabodell nporpaMMme TUCHUIUINHBI U IIepeuHeM
BOIPOCOB /ISl CAMOKOHTPOJISI TIPY M3YYSHHU Pa3eNioB NUCIHILINHB — IL.I. 4.2, 5.2 paboueil mporpamMmsl
JUCIIMILINHEI);

- CTaHAAPTU3UPOBAHHBII TECTOBBIN KOHTPOJIb 110 TEMaM U3y4aeMOM AUCLUILINHBI,

- PeLIeHNe CUTYallMOHHBIX 3a/1a4;

- IOJATOTOBKA JIOKJIaa/yCTHBIX pepepaTuBHBIX COOOIICHUI;

- uHBIe (POPMBI KOHTPOJIA, ONpeAessieMble TpernoaaBaTesieM

Br16op ¢opMbl TEKyIIero KOHTPOJI Ha KaXKIOM 3aHATHUHM OCYILECTBISET Ipenoaasaresib. Popmbl

TEKYILEro KOHTPOJIS Ha OJHOM 3aHSTHH y pa3HbIX 00ydaromuxcsi MOTYT ObITh pasnuuHbIMU. KoHKpeTHYyIo
(dopMy TEKyLIero KOHTPOJSI Y Ka)XXIOro OOydJaromlerocsl ompeselseT mpenopaBaTeib. KommyectBo ¢opm
TEKYyILLEr0 KOHTPOJIS Ha KaKIOM 3aHATHM MOXKET ObITh Pa3lWYHbIM M OIPEAEIIeTCs] IperoAaBaTesieM B
3aBHCUMOCTH OT LI€JIeH U 3a7a4 3aHsTus.
2.1 TunoBble KOHTPOJbHBIE 33/IaHUSI WM MHbIEe MaTepHabl, He00XOAMMbIE /sl OLEHKH 3HAHWIi,
YMEHHUiIl, HABBIKOB M (WIH) ONBITA AeATEJbHOCTH, XAPAKTEPU3YKIIUX 3Tanbl (OPMUPOBAHMS
KOMIIeTeHIMH B mpouecce 0CBOeHHUs 00pa30BaTe/IbHOI NPOrpaMMbl

2.1.1. CranaapTU3MpOBaHHBIN TECTOBbIi KOHTPOJIb (110 TeMaM HJIM pa3jieaam)

Tema 1
1.0Ompenenute K KaKOMY KJIACCy BEIIECTB OTHOCHTCS 2-METHIOyTaHOI-1:
1)anbaeruasl
2)anKaHbl
3)cnupTh
4)KEeTOHBI

2.K kakoMy Kiaccy BEIECTB OTHOCATCS COSIUHEHHSI, COACPIKaIINe KapOOKCHIIBHYIO TPYIIILY:
1)xapOoHOBEIE KHUCITOTHI

2)aIbIeT U IBI

3)crupThl

4)THONBI

3. K kakoMy KJ1accy BeIIeCTB OTHOCUTCS OyTaaueH -1,3:

1)anxaHsl

2)anKeHsbl

3)aKHHBI

4)aJKkaeHBI

4. Kakyro (pyHKIMOHAJIBHYIO TPYIITY COACPKHUT B CBOEM COCTaBE ITAHAIIB!
1)-OH

2)-SH

3)-CHO

4)-COOH

5. K xakoMy Kiaccy BEHIECTB OTHOCHTCS 2-THIPOKCHUITAHOBAS KMUCIIOTA:
1)xapOOHOBBIE KUCITIOTHI

2)aMHUHOKHUCIIOTHI

3)OKCHKHUCIIOTBI

4)OKCOKHUCIIOTHI

6. BribepuTe retepo yHKIIMOHATIBHOE COCIHEHHE:

1)amMuHOYKCyCHast KHCIOTa

2)3TaHon

3)nponmiamMuH

4)aneTHIXJI0pua

7. K cnoxHbIM 3¢upamM OTHOCHUTCSI:



1)atunanerar

2) TMMETHITOBBIN U

3)nponananb

4)mponanon

8. BeiOepute ¢opmyny mpocToro agupa:

1)CH3-CHO

2)CH3-COOH

3)CH3-0-CH3

4)C2H5COOH

9.BemecTBa, comepkaire TPOMHYIO CBS3b B MOJIEKYJIE OTHOCSTCSA K:
1)amkanam

2)anKuHaM

3)ankeHam

4)nuenam

10) 1. Hazosute no Homenkiaatype IUPAC coenunenne, hopmyiia KOTOPOTo:

Br

1) 2-x510p-4-6poMIIeHTaH;
2) 2-6poM-4-xOpIIeHTaH;
3) 2-6pom-4-x10pOyTaH;
4) 4-xnop-2-0poMreKcaH;
5) 2-6pom-4-x0preKcaH.
OTaJOHBI OTBETOB

1 2 3 4 5 6 7 8 9 10
3 1 4 3 3 1 1 3 2 1
Tema 2

1. BeiOepuTe BepHBIC YTBEPKIEHUS OTHOCUTEIHLHO KOH(PHUTYPAIIMOHHBIX H30MEPOB:

1) xoH(bUTYpaIHI MOJIEKYJIBI XapaKTepU3yeT MOPSAOK PACTIONOKEHHS aTOMOB B MOJIeKyJie Oe3 ydyera
pa3nu4Mii, BO3HUKAIOIINX BCJICACTBUE BPAILICHUS BOKPYT G-CBSI3€EHi;

2) KOH(UTYpaIMOHHBIE H30MEPBI MOT'YT IIPEBPALIATHCS IPYT B Ipyra TOJIBKO IIyTEM pa3pbiBa OJHUX U
00pa3oBaHUs APYTHX XUMHYECKUX CBS3EH;

3) KoH(UTypallMOHHbIE H30MEPHI MOTYT NPEBPAILIATHCS APYT B Ipyra IMyTeM IHOBOPOTa BOKPYT G-CBSI3H;

4) xoH(UTYpaIIMOHHBIE H30MEPBI HE MOTYT IIPEBPAIAThCS APYT B APYTa MyTEM ITOBOPOTA BOKPYT G-CBSI3H.
2.YKaxxuTe coeIMHEHUEe, OTHOCSIIMECS K L-CTepeoXxuMuieckoMy psiay:

a) 6) B) r)

COH COOH CO0H COOH
HD—é —H HgN—é —H IHD—J:—H HO —(IZ —H
(|3H10H H—L‘l' —CH; H—(li—DH H

CH; Cll[]'DH

3. Bribepute cTpyKTypy TpaHc-OyTeHa-2:
a) 6) B) r)

O o H‘“f:—r:/f':ﬁ5 oG P B
AT TN ST ¢ =C c=c”
H B me H g S - S CH-CH,

4. Ykaxute HopMyIry COSTUHEHUS C CONPSIKEHHBIMU TBOMHBIMH CBSI3SIMU:




1) CH2=C= CHZ2;

2) CH2=CH-CH2-CH=CH?2,;

3) CH2=CH-CH=CH-CH3;

4) CH2=CH-CH2—CH2-CH=CH2

5. Ilpu reTeponuTHYECKOM pa3phIBE KOBAICHTHOI CBs3U 00pasyercs:
1) nBa panukana;

2) anekTpodui U HyKIeOpH;

3) nBe AIEKTPOHEHTPATBLHBIC YaCTHIIHI,

4) TIONIOKUTETHHO U OTPHLATENHHO 3apPSKCHHBIC HOHBI.

6. YKaXuTe COeTMHEHHS, IMEIOIINE 1BA XUPAIbHBIX IIEHTpa:

1) 2-aMuHO-3-MeTHIIIIEHTaHOBAs KUCIIOTA,;

2) 2-aMHHO-3-MeTWIOYTaHOBAsI KMCIIOTA;

3) 2,3-nuruapoKcuOyTaHIHOBAs KUCIIOTA,

4) TUAPOKCHUATAHAI.

7. AMHUHOTpYMIIA B STHJIAMHHE MPOSBIISIET 3JICKTPOHHBIE 3()(HEKTHI:
D+,

)+ 1L +M;

3)-1,+M;

4)—1.

8. DIIeKTPOHOAKIIETITOPHBIE CBOWCTBA MO OTHOLICHUIO K OEH30JIbHOMY SIIPY MPOSIBIISIOT 3aMECTUTEITH:
1) —C2HS5;

2) -CH2NH2;

3) —-CHO;

4)-CH20H.

9. YKakuTe MEXaHU3M Peakluy, TPEUMYIIECTBEHHO PEANTU3YIOIIUICS y aIKaHOB:
1) AN;

2) SN;

3) AE;

4) SR.

10. IIpu roMOIUTHYECKOM Pa3pbIBe KOBAJICHTHOH CBSI3M 00pa3yIOTCS:
1) pagukansr;

2) anektpodui;

3) nykieodu;

4) KaTHOH U aHUOH

OTaloHBI OTBETOB

1 2 3 4 5 6 7 8 9 10
4 1 2 3 2 1 4 3 4 1
Tema 3

1.Kucnora bpencrena — 31o:
1)10HOp 27IEKTPOHOB
2)aKIenTop MEKTPOHOB
3)10HOp TIPOTOHOB
4)aknenTop IpOTHOB
2.0OcHoBanue bpencrena —sro:
1)10HOD AIIEKTPOHOB
2)aKIenTop AIEKTPOHOB
3)10HOp TIPOTOHOB
4)aknentop MpOTOHOB
3.KucnoTHble CBOMCTBA BO3PACTAIOT B PSIY:
1) OH, NH, CH KucioTs

2) CH, NH, OH xucnotsl




3) SH, NH, CH kucioThI

4) OH, NH, SH kucioTs

4.006a BemechBa pearupyroT ¢ NaOH:

1) atanon u penon

2) MIMIEPHH U TPOMAHOI

3) ATaHOJ W 3TAHTHOJ

4) deHon U rIMIEepuH

5. Hanboiree cHIbHBIN KUCITOTHBIN IIEHTP:

1) B 4-umurpodeHone

2) 4-metundeHoe

3) dbenone

4) sTa”one

6. Hanbonee cuIbHBIM OCHOBaHUEM SIBIISIETCSI:
1) CH;NH, pKBH+ =10,6

2) CH3'NH'CH3 pKBH+ =10,7

3) CeHsNH, pKBH+ = 4,6

4) NH;3 pKgy" = 9,3

7. Cunia OCHOBaHMSI yMEHBILIAETCS B PAAY:
1)S,N,O

2)N, S, 0

3) NNO,S

4)S,0,N

8. KucnoTHble CBOMCTBA BBIPA’KEHBI CHIIBHEE Y COCAMHEHUS:
1) sranon

2) yKCyCHasl KUCIIOTa

3) XJIOpyKCYyCHasi KUCJIOTa

4) dbenon

9. bonee cuITbHBIE KHUCIIBIE CBOWCTBA THOCITUPTOB M0 CPABHEHUIO C AH(DATUUSCKUMHU CTUPTAMH
00ycIoBIIeHBI (haKTOPOM:

1) BBICOKOI#1 3JI€KTPOOTPHUIIATENEHOCTEIO aTOMa CEPBI
2) NOJISIPU3YyEMOCThIO ATOMA CEePhI

3) BO3MOYKHOCTBIO COTIPSKECHUSI

4) 6obII0I aTOMHON Maccoi cepbl

10. OGa ocHOBaHMS — METUJIAMUH U aHUJIVH:
1) B3aumogetictytoT ¢ HCl

2) ue B3aumoeiictytor ¢ HCI

3) B3anmoneticTByoT ¢ H,O

4) UMEIOT IIEOYHYIO PEAKIIUIO CPEIIbI
3TallOHbI OTBETOB

1 2 3 4 5 6 7 8 9 10
3 4 4 4 1 2 3 3 2 1
Tewma 4
1. B pe3ynbrare B3auMOICHCTBHS SKBUMOJISIPHBIX KOJIMUeCTB OpoMa u OyTaaneHa-1,3 mpeuMymecTBeHHO
oOpa3yercsi:
1) 1,4-mubpom
OyTeH-2,

2) 1,2,3,4-tetpabpomOyTaH;

3) 1,2,3,4-nubpombyTaH;

4) 1,2-nubpomOyTeH-2

1. Peakuus oOpatHas peakiuu 3TeprudUKaIMN Ha3bIBACTCS:
1) rugponu3

2) raJloreHupOoBaHHE




3)2TMMUHUPOBAHKE

4)rugpupoBaHUe

2. Kaxo#i mpoayKT o0pa3yercsi IpeuMyLIECTBEHHO B Pe3yNbTaTe peakuid OpOMHUPOBAaHHS H300KTaHa
(2,2,4-rpumeTriieHTana)?

1) 3-6pom-2,2,3- TpUMETHIIIIEHTAH;

2) 4-6pom-2,2,5-TprMeTHIINICHTaH;

3) 4-6pom-2,2,4- TPUMETHUIITICHTAH;

4) 3-6pom-2,2,4- TpUMETHIITIEHTaH

3. Peakuus B3aumoneicTBus 3TaHOBOM KUCIOTHI ¢ PCIS mpoTekaet mo MexaHu3my:

1) Ae;

2) AN;

3) SN;

4) Se.

4. VYxkaxuTe MEXaHH3M PEaKIiy, MTPEUMYIIECTBEHHO PEaTH3YIONINICS Y alTKaHOB!

1) AN;

2) SN;

3) AE;

4) SR.

5. IIpomykTom OKHCIEHHUS ATaHOJIA IEPMaHTaHATOM KaJIHsl B KHCIIOW CpeJie SBISIeTCS:

1)aTan

2)aTeH

3)aTaHoBas KUCIOTA

4)3TUIICHTJIUKOJIb

8. BzanmonericTBue 3THIIOEH30J1a C OPOMOM TIOJT ICUCTBUEM YIBTPAPHOIETOBOTO CBETA OTHOCHUTCS K

peaxusam:

1) AE;

2) SN;

3) SR;

4) SE

9.Peaknius B3aumMoaecTBUs STaHOBOM KUCIOTH ¢ PCIS mpoTekaer no Mexanusmy:

1)Ae

2) AN;

3) SN;

4) Se.

Peaxkiuro ankumupoBanust 0€H301a MOXKHO TPOBECTH TPH TIOMOIIIH:

1) aTeHa B kucioi cpene;

2) CI2 Ha cBery;

3) sTaHoOJNIa B KHCIIOH CpeTIE;

4) npormnxonpuaa B npucyrctsun AlCI3.

10. IIpuznakamMu CBOOOTHO-PATUKATBHBIX PEAKIUI SBIISIOTCS:

1) HanMuKMe B MOJIEKyJIe HEMOISPHOM KOBAaJIEHTHOM CBA3H;

2) reTepOIUTHYECKUH pa3pbiB KOBAJIEHTHOM CBA3H;

3) oOpa3oBaHUe NMEKTPOHEHTPAIBHBIX YaCTHII;

4) mpoTeKaroT MO/ IeHCTBHEM BBICOKOM TeMIIepaTyphl, 00IydeHHs, JaBIECHUS

OTaJ0HBI OTBETOB

1 2 3 4 5 6 7 8 9 10
1 1 3 3 4 3 2 3 4 1
Tema 5

1.Kakoit mpogykT 0Opa3yeTcs Ipu OKUCIEHUH TOTyoa?

1)6en3on

2)0eH30iHasg KUCIO0Ta

3)6eH3MIOBBIN CIUPT

4)meTaHon

2. Kakoii mponykT oOpa3syercst Ipy BOCCTaHOBJIEHUH YKCYCHOTO anbaeruia’?




1)aranon

2)MeTaHOI

3)aran

4)yKcycHas KACIOTa

3.Kakoii mpoxykT 00pasyeTcst Ipy BOCCTAaHOBIICHUM JTHIIaleTaTa?
1)ykcycHast Kucinora

2)3TaHon

3)6yranon-1

4)yKCyCHBIH abaeTu/I

4. Kaxoii mpoayKT oOpa3yeTcsi Mpu BOCCTAHOBJICHUH TITFOKO36I?
1)copbur

2)dpykro3a

3)pubo3a

4)rImoKoHOBas KHCIOTa

5. ITpomyKTOM peakuuu «cepeOpsHOTO 3epKaiay MponaHals SBIsSETCA:
1)mponioHaT aMMOHUS

2)uponanon-1

3)mpomnanon-2

4)porian

6.ITpoyKTOM peakimuu «MeIHOTO 3epKajia» OeH3aIbACTH A SBISETCS:
1)0eH3UIIOBBIN CTIUPT

2)0eH30iHasE KUCTIOTa

3)oensoar meau(ll)

4)oeH3on

7. Tlpu OKUCIICHUH 3TE€HA BOJHBIM PACTBOPOM MEPMAHTAHAT KallUsl 00pa3yeTcs:
1)3THIICHTITUKOIb

2)runepuH

3)aTaHou

4)yKCycHas KHCI0Ta

8.IIpoaykToM OKHCIEHHS 3TaHOJIa IEPMAaHTaHATOM KaJisl B KHCIION cpejie siBiseTcs:

1)aTan

2)aTeH

3)3aTaHoBas KUCIOTA

4)3TUIICHIJINKOIIb

9.IlponyKTaMu OKHCIIEHUS] KETOHOB SIBJISIIOTCS:
1)ampaerub

2)kapOOHOBBIE KHUCIOTHI

3)npocteie 3pupb

4)cnoxHbie 3pupbI

10. IIpomyKTamMy BOCCTAHOBIICHHUSI CIIOKHBIX AQHUPOB SBIISIOTCS:
1)ampaerub

2)rpocThie dPUPHI

3)anmkaHbl

4)crmpThl

OTaloHBI OTBETOB

1 2 3 4 5 6 7 8

10

2 1 2 1 1 2 1 3

Tema 6

1. OtmeThTE IMPAaBUJIBHBIC YTBCPIKACHUA OTHOCUTCIILHO CTPYKTYPBI U CBOICTB HUKOTUHOBOU KHMCJIOTBI:

1) B OCHOBE JISKHT SAPO MAPHUINHA;
2) B OCHOBE JISKUT SIAPO TUPPOIIA;




3) kapOOKCHIIbHAS TPYIITA HAXOIUTCS B O-TIOJIOKCHHUH TETSPOITHUKIIA,;

4) kapOOKCHITBHAS TPYTIIa HAXOAUTCS B Y-TTOJIOKEHUH TeTSPOITHKIIA.,

2. JIns cuaTe3a 6apOUTYpPOBOM KUCIOTHI HCITOIB3YIOTCS CIICTYIOITHE COSTMHEHUS:
1) MmoueBUHa;

2) MaoHOBasI KUCIIOTA,;

3) xapOaMHUHOBasI KUCIIOTA;

4) >TUNOBBIN 3()Up MATIOHOBON KHCIIOTHI.

3. CAJIMOMJIOBYIO KUCJIOTY TTOJIVUHAROT B ITPOMBIIIJIEHHBIX MACILITABAX
1) kapOokcunrpoBanreM (eHora

2) kapOoHMIHpPOBaHUEM (hEeHOIIa

3) THAPOKCUITNPOBAHUEM OCH30HHON KHUCITOTHI

4) KyMOJIbHBIM CIIOCOOOM

4. B-OKCOKUCJIOTBI I[TP1 HATPEBAHUU JIETKO

1) nexapOOKCUIUPYIOTCS

2) meruapaTUpyroTCs

3) nexapOOHUIHPYIOTCS

4) pacIieTuIIIOTCs ¢ 00pa30BaHUEM KHUCIIOT

5. Yxkaxwure (yHKIIMOHAIBHBIE TPYIIIBI, COAEPKAIIecS B MOJIEKYJIe aCTIHpUHA:
1) runpokcriIbHAs 1 KapOOKCHITbHAS,

2) ci10xHO3(UPHAS U KapOOKCHIIbHAS;

3) xapOOKCUIIbHAS U alIbJACTHIHAS;

4) 6eH30BHOE AAPO.

6. [Ipu HarpeBaHUM aJUIMHOBOM KHUCIOTHI 00pa3yeTcs:

1)rekcanoBas KHCIIOTa

2)IIeHTaHOBAas KUCJIOTa

3)IHUKIIOTICHTAaHOH

4)uuk00yTaHOH

7. KaduecTBeHHas peakiys Ha pe30PLUH:

1)c FeClI3

2)c Cu(OH)2

3)c NaOH

4)c Na

8. Kakyto OKCOKHCIOTY MOKHO MOJYYUT THAPOIA30M 3,3-Aux10pOyTaHOBOW KUCIOTHI?
1) mupoBUHOTPATHYIO

2) 1MaBeIEeBOYKCYCHYIO

3) aleToyKCyCHYIO

4) KeTOTIyTapOBYIO

9. J1oOpoKa4eCcTBEHHOCTH A€ TUIICATTUIIMIIOBON KUCIOTHI ONIPENCIISIOT C TOMOIIBIO peareHTa:
1) 6pomHas BoJa;

2) Cu(OH)2;

3) FeClI3;

4) Ag20.

10. BriGepute Gopmyiny KolaMuHa:

1)NH2-CH2-COOH

2)NH2-CH2-CH2-COOH

3)NH2-CH2-CH3

4)CH3-CH2-COOH

OTaJ0OHBI OTBETOB

1

2

10

1

4




1.Kakyro OKCOKHCIIOTY MOKHO TIOJTyYUTh THAPOIN30M 3,3 -AHXJI0pOYTaHOBOM KUCIOTHI?
1) [TupoBuHOTpaTHYIO

2) lllaBeneBOYKCYCHYO

3) ALIETOYKCYCHYIO

4) KeroriyTapoByro

2.CanuuuiuoBasl KUCIOTa COACPKUT J1Ba KUCIOTHBIX LIEHTpa M MO3TOMY OoOpasyeT aBa psina coneld. Ilpum
B3aMMOJICHCTBUM C KaKUM M3 IEPEUYHCICHHBIX PEearcHTOB 00pasyeTcs AMHATpUEBas COJb CaTHLHIOBON
KHCIIOTHI?

1) NaOH

2) Na2CO3

3) NaCl

4) Na2S0O4

3. TIpou3BOAHBIMU CATUITUIIOBON KUCIOTHI SIBISIOTCS:

l)acnupun

2)caMnuiaT HaTpUs

3)aHecTe3nH

4)benuncanuuuiart

4. JlekapOOKCHUITHPYETCs TIpH CpaBHUTEIbHO HeGobinoM HarpeBanuu (100-200°C) kucora:
1) rexcanoBas;

2) 5-aMHUHOIIEHTaHOBAS;

3)suTapHas (OyTaHIUOBAS);

4)manoHoBas (IIPOTIAHINOBAS);

5. CynbdaHnnaMuabl OIBEPratoTCs THAPOIH3Y:

1) B xucioi cpene;

2) B ILIEIOYHOH cpene;

3) B HEHTpaJILHOH cpene;

4) KaK B IIEIIOYHOM cpelne, Tak U B HEUTPAIbHOU Cpe/Ie;

6. Kakoii JlekapCTBeHHBIN mpenapar o0pa3yercsi Mpy B3aUMOJICHCTBUH CAJIUIIUIOBOM KHCIOTHI C YKCYCHBIM
aHruaApuaIoM?

1) Acimpun

2) CanmunuiaMu

3) deHuncaTUIIIAT

4) BensucanumuiaT

7. MonouHast kucioTa (2- THAPOKCUTIPOTIAHOBAS ) - 3TO MPOIYKT:

1) oxucIeHus! MUPOBUHOTPAJTHOM KUCIIOTHI;

2) BOCCTaHOBJICHUSI TUPOBUHOTPATHON KUCIIOTHI;

3) OKUCIIEHUS SITHTAPHOW KUCIIOTHI

4) BOCCTaHOBJICHUS alleTOYKCYCHOM KUCIIOTHI

8. BeiOepuTe camylo CHIIbHYIO KHUCIIOTY:

1) o-runpokcubeH30MHAS;

2) yKCycHas;

3) GenzoliHas;

4) m-aMHHOOCH30MHas.

9. [Ipu HarpeBaHUM MPEBPAIACTCS B JIAKTOH KHUCIIOTA:

1) 4-runpoxcu-2-MeTOKCHIeKCAaHOBAS,

2) A-TUApOKCHUIIMKIOTEKCAaHKAapOOHOBAS

3) 2-ruapoKcH-4-MEeTOKCHIIEHTaHOBAS,

4) 2-amuHO-3-THIPOKCHUIICHTAHOBAS;

5) 3-ruppoKCHIICHTaHIHOHOBAS.

10. Ha ocHOBaHMM NPOM3BOIHBIX KakOW M3 YKa3aHHBIX HIDKE KHCJIOT CO3JaHbl JIEKapCTBEHHBIC
MPOTUBOTYOEPKYJIE3HbIE MTpenapaTsl?

1) N30HUKOTHHOBOM

2) IukonuHOBOM

3) CanunmnoBoit

4) IMapaaMuHOOEH30HHOMN



5) HuxkotuHOBO#
OTallOHEI OTBETOB

1 2 3 4 5 6 7 8 9 10

3 1 1 4 1 1 2 1 1 1
Tewma 8

1.TETEPOLIMKJI, SIBJISIFOIIMICS. OCHOBOM CTPYKTYPbl BUTAMMHA PP (HUKOTMHOBOM KHCJIOTHI U

HUKOTHHAMUJIA)

1) muppon

2) MUpUINH

3) mupuUMUINH

4) mypuH

2. KauecTBeHHas peakust Ha MUPPOI:

1) peaknus «cepeOpsTHOTO 3epKatay

2) obecuBeunBaHUE OPOMHON BOJBI

3) cuHee OKpalIMBaHUE C HOIOM

4) KpacHOE OKpaIIMBaHUE COCHOBOMU IMAJI0YKH, CMOYCHHOH B COJITHON KHCIIOTE
3. Beibepute yTBepKAeHHE, XapaKTepU3yolee Mporecc AeCyIbPUPOBaHI apOMAaTHIECKUX CYIh(OHOBBIX
KHCJIOT;

1)mpuBOIUT K 00pa30BaHUIO MONHUCYTH(MOHOBBIX KACIOT;

2) OoCyIEeCTBISIETCS MPU HArPEBAHUK KHUCIIOTHI C TIEPErPEThIM MapOM;

3) mIpoBOAUTCS B OOBIYHBIX TEMIIEPATYPHBIX YCIOBHUSX;

4) peakuus necyibGUPOBaHUS MPOTEKAET TOIBKO B MPSIMOM HaNpaBJICHUH;

4. K ankanouiam rpymibl XHHOJIHHA CIIETYEeT OTHECTH:

1) XvHUH;

2) xodeuH;

3) manaBepuH;

4)xonenH

5. BrIOpaTh TeTepOIMKI, KOTOPBIA SBISICTCS OCHOBOWM 0apOMTYPOBOM KHCIOTHI, MPOU3BOJHOC KOTOPOH
WCTIONB3YIOTCST B MEIUIMHE KaK JIeKapCTBEHHBIC IIpenaparbl, KOTOpBIE TMPOSBISIOT CHOTBOPHOE WU
MPOTHBOCYIOPOKHOE JICHCTBHE:

1) [Mupumuaun

2) lMupunazux

3) [Mupazun

4) [Munepuaun

6. [Tuppony COOTBETCTBYET CHCTEMATHYECKOE Ha3BaHHE:

1) muazon-1,3;

2)a3uH;

3) auazun-1,3;

4) azom;

7. TlupuMUIMHY COOTBETCTBYET CUCTEMATHYECKOE HA3BaHHE:

1) auazon-1,3;

2) nua3un-1,3;

3) muazenuH-1,4;

4) a3uH

8. He 00pa3yroT cosield ¢ KUCIIOTaMHU:

1) XHHOJHMH ¥ XWHUH;

2) dbypaH u uppour;

3) TUPUMUANH U HUKOTHH;

4) nmMuaazon u KoenH;

9. Aunao¢oOHBIMH FeTEPOLMKINYECKUMH COSANHEHUSMH SIBIISTIOTCS:

1) THOEH U TUPUMUINH;

2) NUpUINH U oKcazou-1,3;

3) dypan u nmuppou ;

4) Terparunpodypas;

10. Kucnotaslie cBoiicTBa mMumaszona (1,3-11ma3o5) BEIpaXkeHbI OOJIBIIE, YEM Y:




1) GapOuTypOBast KUCIIOTA;
2) 2,4-TUruApOKCUITHPUMHUINH;
3) cepHas KUCIOTa;

4) muppo;

OTaja0HbI OTBETOB

1 2 3 4 5 6 7 8 10
2 4 4 1 1 4 2 2 4

Tema 9

1. ITupuMuIUHY COOTBETCTBYET CHCTEMAaTHUECKOE Ha3BaHUE!
1)munazon-1,3

2)muasuH-1,3

3)nuazenun-1,4

4)azuH

2.iMna3oiy COOTBETCTBYET CHCTEMAaTHUECKOE Ha3BaHHUE:
1)aunaszon-1,3

2)azuH

3)aunasun-1,3

4)azon

3.AKTHUBHOCTH NMPHUANHA B PEaKUUIX HYKICOPUILHOTO 3aMELICHUSI:
1)BbimIe, uem y OeH3o0ma

2)HmKe, yeM y OeH3oua

3)Takast xe, Kak y 6eH3oIa

4)He BCTyMaeT B peakluy HyKJIeO(UIBHOTO 3aMeICHHS

4.Kaxoif U3 TeTepolrKIOB B HANOOBIIIEH CTEIIEHH MPOSBISET CBONCTBA TNEHA:
Ddypan

2)uppor

3)tnoden

4)nmupunuH

5.Kakoii n3 nepeuncieHHbIX TeTEPOLUKIOB SBISETCS T-ASOUIUTHBIM:

| s
o

1) N

3) N

0o
M

4 H
6. Kakoii reTreponmkir BXOJHUT B COCTaB BuTamuHa B6:
1)muppoin
2)Tnoden
3)nupuauH
4)umMua3on
7. Kakoii reTeponuKi JeKUT B OCHOBE TPUNTO(AHA!
1)mmppon
2)uHpon




3)mupuaH

4)TUPUMHATAH

8. He 0Opa3sytoT coseit ¢ KucaoTamu:

. XMHOJINH U XUHWH,;

. IMHJ1a30J1 ¥ KOEerH;

. MUPUMHUIVH U HUKOTHH,;

. bypan u muppoII;

. B cocTaBe rereponukiia ecTh U cepa, u a3or:

. inazon-1,3;

. ITEPH/]TUH;

. 1uaszuH-1,3;

. heHoTHazwH;

10. ®usnyeckoe cBOICTBO, HaNOOIEE XapaKTEPHOE AJIS MMPUANHA
1) xopomiasi paCTBOPHMOCTh B BOJIC

2) ra3000pa3HOE COCTOSHHE MTPH HOPMATBHBIX yCIOBHIX

3) Temnepatypa kunenus 0o C

4) OpIcTpas OKHCISIEMOCTh Ha BO3/LyXe, IPUBOIAIIAS K IOTEMHEHHIO
5) TBepaO€ arperaTHOe COCTOSIHAE TPY KOMHATHOM TeMIepaType
JTaJ0HBI OTBETOB

A WNNEFP O R~ WND—

1 2 3 4 5 6 7 8 9 10

2 1 1 4 1 3 2 4 4 1
Tema 10

1

CTPOEHUE AJIAHUHA OTPAJKAETCS ®OPMYJIOH

1) H:N—Q—SCHH 2) @COOH 3) H;N-;H—cooﬂ
H,

NH»
4) KN—CH-COOH  5)NH»—CHo—CH»-SOsH 07" NH,

H;

2.B PEAKLINIO THAPOJIM3A MOXET BCTYIIATb AMUHOKHCIIOTA
1) cepun

2) TUCTUINH

3) acmaparuHoBas

4) riryTamMuH

3. IIPU B3BAMMO/JIEMCTBHUU C TUJIPOKCHJIOM MEJIH (1) o- AMMHOKHCJIOThI
1) oxucnastoTCs

2) [aroT XeJNaTHBIE COJTM CHHETrO I[BEeTa

3) #AaroT XenaTHBIE COJIHM KPAacHOTO I[BETa

4) naroT OCHOBHBIC COJIU

4. B-AMHUHOKUCJIOTBI IIOJIYHAIOT

1) aMMOHOIIM30M [-TaTOT€HOKHCIIOT

2) npucoeIMHEHHEM aMMHaKa K o.,3-HeHACHIIIIEHHBIM KACIOTaM

3) peakuumeii Pomnonosa

4) 1100BIM U3 YKa3aHHBIX CIIOCOO0B

5. B CTABMJIM3ALIMU [TEPBUYHOM CTPYKTYPhI BEJIKOB [TIPUHUMAIOT YYACTHE:

1) BOOpOHEIE CBS3H
2) MOHHBIE CBA3H

3) coneBbie MOCTHUKH
4) MenTHIHEBIE CBSI3H

6. MOHbI TSKEJIBIX METAJIJIOB (Pb2+, Ag+ ABJIASACH MATKUMU KUCJIOTAMMU JIBIOUCA,

[IPY B3AUMOJEMCTBHUU C MOJIEKYJIOHN BEJIKA OBPA3YIOT TPYJJHO PACTBOPUMABIE

KOMILJIEKCHI [TPEX/IE BCEI'O C ®YHKLIMOHAJIbHBIMU [PYIIIIAMU
1) SH




2) OH

3) COOH

4) NH2

7. IPU B3BAMMOJIEMCTBUU CEPUHA, HAXOJISILEIOCS B U303JIEKTPUYECKOM
COCTOSAHNU, C OTUIIXIJIOPUJIOM OBPA3YETCA

1) cmoxxHEIH 2dup

2) mpocroii a¢up

3) XJIOpaHTUAPHU T

4) 3aMemIeHHBI UMUH

8. TP B3AUMOJEVICTBUM JIN3UHA LIBUTTEPUOHA C ®OCPOPHON KHUCIIOTOHN
OBPA3VYETCA

1) kap6odochoanruapu

2) dochopusrii 3hup

3) conb

4) bochamun

9. B CPEJIE, UMEIOILIEN pH <pl, PEHUJIAJIAHMH CYIIECTBYET, INTABHbIM OBPA30M, B
OOPME

1) GunomnsipHOro HOHA

2) KaTHOHA

3) aHHOHA

4) BooOIIIEe HE UMEET 3aPSHKCHHBIX TPYIIIT

10. AMMHOKHCIIOTHI TIPEBpAINAlOTCs B OCTIKH peaknneit:

1) momumepnzanun

2) MOJIMKOHICHCAITIH

3) ruaponmsa

4) ne3aMUHUPOBAHUS

OTaJIOHBl OTBETOB

1 2 3 4 5 6 7 8 9 10

4 4 2 4 4 1 2 4 2 2
Tema 11

1

CTPOEHHUE D-PUBO3bI OTPAKAETCS ®OPMYJIOH

1) O~ oy 2 THEOH 3) H 0 4) CHO
- HO
Hf}-lizcﬁg”ni; =0 H=-OH o ]111
H--OH H-0H
. H

HO

H-10H OH
CH,OH CH,OH CH,OH
2.
CTPOEHUE D-MAHHO3bI OTPAKAETCS ®OPMVYJIOH
1) B\ Y 2) B0 3 4)
H HO HO-CH, HO-CH,
HO HO 0 0
OH oOH o »~OH H ~OH
OH OH HO HO
CH,0H CH.OH OH H

3.ITpoyKTOM BOCCTaHOBJICHUS TITFOKO3bI SBIISICTCS:
1)rmrokoHOBAsT KUCIIOTA

2)copout

3)kcunuT

4)riunepuH




CTPOEHHUE D-TJIFOKYPOHOBOH KUCJIOTEI OTPAJKAETCS

GOPMVYIIOHU
1) ||(1\ 40 0011 3) H (;,0 4) 1{0\ 0
HO KE ) ~OH HO HO
OH OH OH
OH OH OH
COOH COOH CH,OH

4. Anomepom [-D-TItOKO3BI SIBISIETCS:

1) a-D-rmoko3a

2) B -L-raroxo3a

3) B -L-ramakro3a

4) a-L-manHO03a

5. CUHTE3 O-T'JIMKO31 /0B I10 MUXADJIIO — 9TO ITPOBEJEHUE PEAKIIUM MEXIY
OEHOJIATAMU (WIN APYI'MMHN AHMOH- HbIMU COEAMHEHUAMNT) U
1) caMumMu MOHOCaxapHIaMH

2) TIIMKO3WITaIOTCHUIAMHU

3) CIOXKHBIMH dPUPAMH MOHOCAXAPHIOB

4) anuirajoreHo3amMu

6. IAKTO3A - 9OTO

1) a-rroxo3uao (1—2) B-bpykrosusg

2) B-ramakro3uno (1—4) rmoko3a

3) B-rmoxo3umo (1—4) rimoxo3a

4) a-rroxo3uno (1—4) rarokosa

7. KauecTBeHHas peakiys Ha TIIOKO3Y KaK allbAeT ] SBISETCS:

1) «memHOTO 3€pKaTa»

2)c OpoMHOI1 BOs1O#

3)c a30THO¥ KUCIOTOM

4)BOCCTaHOBJICHUE

8. 'JIMKOI'EH B OTJIMUUE OT KPAXMAJIA UMEET

1) apyroit MOHOCaXapHUIHBIA COCTAB

2) 6omnbie o-(1—6)-TIMKO3UAHBIX CBS3EH

3) a-(1—3)-ruKo3ugHbIe CBSI3U

4) 0-(1—2)-rmMKo3uIHBIE CBSA3U

9. CAXAPO3A, OTHOCAWAACA K HEPEAYHUPYIOINM ANMCAXAPUJAM 3AYACTVIO JAET
[TOJIOXKUTEJIbBHYIO PEAKLINIO ®EJIMHI'A U « CEPEEPAHOI'O 3EPKAJIA». 9TOT ®AKT
OBBACHAETCA

1) HaNMYMieM MTOTEHITUAIBHON aJIbJACTHIHON TPYIIITBI

2) KOJNhUYATO-TIETTHON TayTOMEepHen

3) JIErKOCTBIO THAPOIU3YEMOCTH (PPYKTO3UITHON CBSI3H

4) NEerKOCTHIO THAPOIU3YEMOCTH TITFOKO3HIHOMN CBS3H

10. IOJINCAXAPUABI HE ITPOABJIAIOT

1) cocoOHOCTH K METaHOIIU3Y

2) crtocCOOHOCTH K METHIINPOBAHUIO

3) crmocoOHOCTH K alleTHIIMPOBAHHIO

4) penyupyOIUX CBOMCTB

OTallOHbI OTBETOB

1

2

3

10

3

2

2

Tema 12




1.COCTAB AJIEHO3MHA OTPAXAETCSI CXEMOM

1) anenun - pubo3a - pocdar

2) apenuH - ¢pocdar

3) amenuH — pudo3a

4) ameHnH — e30KCuprOo03a

2. COCTAB LIMTUIVHA OTPAXAETCS CXEMOU

1) nuro3un — pubo3a

2) IATO3HH — Ie30KCUpH003a

3) uuro3uH — puboza — pocdat

4) nuro3uH — pocdar

3. POJIb AT® B OPTAHU3ME

1) memOpanHas

2) mepenoc (ocdaTHBIX TPy HA CyOCTPaThI C LENbI0 UX akTHBaluK (Tipouecc dhochopunmpoBanus
cyOcTpaToB; T.e. KohepMEeHTHAs POJIb)

3) TpaHCHOPT IEKTPOHOB U BOAOPo1a (KohepMEHTHAS POJIb)

4) nmocpeAHUK ACUCTBHSI TOPMOHOB

4. PHK B OPTAHU3ME OCYWIECTBJIAET POJIb

1) mocpenHrKa IEeHCTBHUS TOPMOHOB

2) MHIIICHU ACHCTBUSI TOPMOHOB

3) XpaHeHHS U TIepeada HacAeACTBEHHON HH(pOpMaIHU

4) peanmu3aiiui HacJIeICTBEHHON HH(OPMAIHH

5. BITPOUECCAX PEI'YVJIALIMU AKTUBHOCTU ®EPMEHTOB HE ITPUHUMAET YUACTUA
DAL

2) HAJ

3)HALD

4)ATO

6. HYKJIEO3U/I IIPEJJCTABJISIET COBOI

1) a-O- rnuko3ug

2) B -O-rauko3ua

3) B-N-pubo3un

4) o-N-pubo3un

7. JJIS TTIOJIHOT'O TUAPOJIN3A MOJIEKYJIBI AT® ITIOTPEBYETCA

1) 1 monekyna H20

2) 2 monekynsl H20

3) 3 monexynsr H20

4) 4 monexynst H20

8. POJIb ITEPEHOCYUKA OCTATKOB AMUHOCIIMPTOB B ITPOLECCE CUHTE3A CJIOXXHBIX
JIMITM OB BBITIOJIHAET

1) AAD

2) ATD

3) Ao

4) ITD

9. AE3BOKCUPUBOHYKJIEOTU/bI (TPUDOCDATHI) B OPTAHU3ME BBITTIOJIHAKOT POJIb
1) cy6erparos s cuaTe3a kopepmentos (HA [, HAILD, ®AJ]) okcunopenykras
2) cyOcTpaToB JUIsl CHHTE3a OETTKOB

3) mepeHOCYNKOB JIEKTPOHOB B ITPOIIECCE TKAHEBOTO JbIXaHMs (Ko(epMeHTHas)
4) UICTOYHUKOB dHEPTUH, cyocTpaToB 1is cuHTe3a JTHK

10. B IIEPEHOCE 2JIEKTPOHOB U BOJJOPOJIA B JIbIXATEJIBHOM IEITM YYACTBYIOT
1) IM®, TM® u nip. HyKi1€03uAMOHOPOCHATEI

2) ATO, I'TO u ap. nykneozuarpudocdarst

3) ®Al, ®MH, HAJ], HAJIH

4) ajeHuH, TyaHUH U JIp. Q30TUCTBIE OCHOBAHUS

OTaJlOHbI OTBETOB

[ 1 | 2 | 3 | 4 5 6 7 8 9 10




|3 [ 1 [ 2 IE |1 |3 | 4 |3 4 | 2

Tema 13
1.COMHI'OMHUEJIMH OTHOCHUTCA K KIIACCY
1) HEOMBUIAMBIX JIMINIOB
2) MPOCTHIX OMBUTSIEMBIX JIUTTHIOB
3) dbochonunuaos
4) TJIMKOJIUITUIOB
2. HEPEBPO3UIBI OTHOCATCA K KITACCY
1) rmumepodocdomuniaos
2) cunropochonunuaos
3) MIMKOJUTIHIOB
4) crepumoB
3. BUTAMUH A OTHOCHUTCA K KIIACCY
1) HEOMBUISIEMBIX JIMITUI0B
2) MPOCTHIX OMBUISIEMBIX JIUTTHIOB
3) »iiK03aHOUIOB
4) cTepouioB
4. COCTAB XUJKOI'O XXUPA OTPAXKAETCS CXEMOI1
1) runepuH + 2 oneata + majJbMUTAT
2) TIUnepuH + 2 majapMuTara + oneat
3) ruuepuH + 3 manbMuTara + yKCycHast KUCIOTa
4) chunrosun + onear + pocdar
5) rnuuepuH + 3 oneata + ocdar
5. COCTAB KEPAMMJIA OTPAXAETCS CXEMOH
1) rmunieprH + XKUpHAS KUCIOTA
2) cUHTO3MH + XKUPHAsI KUCIOTa
3) chunrosuH + xxupHas kuciora + gocdar
4) rauepuH + )kupHas Kuciorta + docdar
6. COCTAB ITAPHBIX XXEJTYHBIX KUCJIOT OTPAXKAETCS CXEMOU
1) xoneBast KHCIOTA — TITUIEPUH
2) xosieBasi KMCI0Ta — MIMLHH
3) xoneBas kucnora — hocdar
4) xosneBas KUCIOTa — 3TaHOJ
7. B LIEPEBPO3UJIAX T'AJIAKTO3A CBSI3AHA C MOJIEKYJIOM COMHI'O3MHA KOBAJIEHTHOM
CBA3bIO
1) mpocToii apupHOH
2) ciokHO-3(DUPHOI
3) B-O-rnuko3umaHOM
4) 0-O-TITUKO3UTHOMH
8. COCTAB KE®AJIMHA OTPAXAETCSI CXEMOU
1) cuHrONMM3MH + KUpHAs KHCIOTA
2) TIMLEpHH + 3 KUPHBIX KUCIOTHI
3) ramuepuH + 2 KUPHBIX KUCIOTH + (hochopHast K-Ta + 3TaHONa- MUH
4) riuepuH + dpocdopHas KuciIoTa + 3TaHOJAMUH
9. POCOPATUAHASA KUCIIOTA OTHOCUTCA K KIIACCY
1) HEOMBUIIEMBIX JIMITUI0B
2) MPOCTBIX OMBIISIEMBIX JIUITHJIOB
3) CIIOXKHBIX OMBUISIEMBIX JIUITH/IOB
4) )KeTYHBIX KHUCIIOT
10. XOJIECTEPUH OTOHOCUTCHA K KJIIACCY
1) HEOMBUISIEMBIX TUTTHIOB
2) IpOCTBIX OMBUISIEMBIX JIUITHI0B
3) crepouioB
4) KeIUHBIX KUCJIOT
OTaJlOHbI OTBETOB



2.2. IlepeyeHb TEMAaTHK YCTHBIX pedepaTUBHBIX COOOIIEHUH /15l TEKYIEr0 KOHTPOJIS YCIeBaeMOCTH
(mo BHIOOPY NMpenogaBaTesisi H/HWIH 00y4arOIIerocs)

Tema 2

1.Kondopmaruu. Bo3amkHOBeHHE KOH(pOpMAaNMii Bpe3ylbTaTe BpaIIeHHS BOKPYT G-CBs3eil; (aKTOpPHI,
3arpynHsromme Bpamenue. [Ipoexmuonusie hopmynsr Hefomena. CBsi3b IPOCTPAaHCTBEHHOTO CTPOCHUS C
OMOJIOTUYECKON aKTHBHOCTb.

Tema 3
1.KucnotHo-ocHOBHBIE CBOicTBa opranudeckux coeauHenuii. Teopum bpencrena u Jlprouca. Tumsl
oprannyeckux kuciaot (OH, SH, NH, CH-kuciioTsl) u ocCHOBaHHI1 (T-OCHOBaHUS, N-OCHOBAHU ).

Tewma 4

1.PernocenekTHBHOCTh peakIuil paJuKaIbHOTO 3aMEIICHUS B aJIKaHAaX.

2.@ropyrneBogopoasl.  OcoOeHHOCTM  TONMy4YeHWss W XHMHYeCKHMX  cBoiictB.  [IpumeHenwne
(hTOpYTIIEBOIOPOIOB.

3.I'anoreHyrneBoOPOAbBI, MPUMEHSIEMbIC B MEIUIIMHE: ITUIXJIOpUI, Homodopm, ¢roporan. Xumuueckue
CBOWCTBA, UCTIONIb3yEeMbIe ISl UACHTU(DHUKAIINN 3TUX COSTUHEHUH.

4 IlpenencHble W HENpenenbHbIE OAHOATOMHBIE CIIUPTHI: CPaBHEHHE CIIOCOOOB MOJYYEHHS U CBOMCTB.
7.1IpuMeHeHne B MEIULIMHE U HAPOJITHOM XO35MCTBE.

5. Tuonbl: mosyyeHue, CBOMCTBA. M ieHTH(UKAIUS THOJIOB.

6.Ilpocteie 3Qupsl U CymbQUIBI: CpaBHEHHE CIIOCOOOB IIONYYEHUS M XHUMHYECKHX CBOWCTB. MeTOmbl
nAeHTH(DUKAIIHH.

7.JIMOKCHHBI KaK MOOOYHBIE IPOAYKTHI MepepadOTKU EHOIIOB, YKOJIOTHYECKHE TPOOIIEMBI XUMHUH (DEHOJOB.

Tema 6

1. CpaBHeHI/IC CHOCO6OB HOHy‘-ICHI/ISI U XUMHYCCKHUX CBOI\/'ICTB OIHO- U )Z[BYXOCHOBHBIX Kap6OHOBI)IX KHUCJIOT.
2.YronpHas KUCIOTa U ee PYHKIMOHAIBHBIE ponu3BoaHbIe. DocreH, XIopyroibHbi 3¢up, kapdaMrUHOBAs
kucnora u ee 3upsr (yperanol). ModeBUHa, YPEUIOKHUCIOTE M YPEHUIbl KUCIOT. METOABl OIpeneneHus
MOYCBUHBEI.

3.Cynb(OKHCIOTH: CHOCOOBI TOJIYYeHHUS M CBoMcTBa. JlecynbdupoBaHue apoMaTUYECKHX COCIUHCHHMIA.
HyxneodunpHoe 3amemieHre B apeHCYINb(OKUCIOTAX: TOJXy4YeHHe (EHOJIOB W (PYHKIIMOHAIBHBIX
MTPON3BOHBIX.

Tema 7
1.I'erepodyHKITMOHATBHBIE TIPOM3BOIHEIE OEH30JIa - POJIOHAYAIEHUKH JIEKAPCTBEHHBIX IMpernaparoB. CBsi3b
MEXJ1y CTPOCHUEM U (DapMaKOJIOTHUYCCKUM JCHCTBUEM.

Tema 8

1. CunTeTHYeCcKrEe BO3MOKHOCTH cuHTe3a CKpayna - MOJIyYeHHEe XUHOJINHA U €r0 IPOU3BOIHBIX.

2. Konnenuus 7-u30bITOYHOCTH U 7T-AC(PHUIIUTHOCTH B XUMHUU FETEPOIMKINYCCKUX COCTUHCHUN.

3. buomornyeckun BakHbIE TNPOW3ZBOJHBIC MUPHINHA-HUKOTHHAMUJ, TMHPUAOKCAIb, TPOU3BOIHBIE
H30HUKOTHHOBOM KUCJIOTHI.

Tema 9
1. TIupason, uMHUIA3051, THA30J, TUPA3HH, TUPUMUINH, TyPHH.

Tema 10

1. BI/IOCI/IHTCTI/I"ICCKI/IG nyTHhn O6paSOBaHI/IH Oo- aMUHOKHUCIJIIOT.

2. Benku - MOJIEKYJIbI KH3HU: CTPOCHUE, OUONIOTHYECKas POJib, XUMHUUECKUE CBOMCTBA, HEKOTOPBIC TOPMOHBI
nu aHTI/I6PIOTI/IKI/I KaK HpOH?,BO)IHBIe TICTITUIOB.

Tema 11




1. SIlBmeHme TayTOMEpHMH B OpPraHWYECKON XUMHH: KETO-€HOJbHAs, JaKTUM-TaKTaMHas, IUKIIO-
okcotayromepud. [Ipuanapl. OCOOCHHOCTH XUMHYECKAX CBOMCTB Pa3HBIX TAyTOMEPHBIX (hOpM.

2. T'mroko3a Kak WCXOJHOE BEIECTBO JUISl IOJYYCHHUS COpOWTa, TIIOKOHATa KalbIUs, acCKOPOWHOBOMH
KHCIOTHI. DU3MUECKe U XUMUIECKHE METOJIbI MICHTH(DHUKAIIH TIIOKO3bI M TPOJIYKTOB €€ TIPEBPaIICHUS.

Tewma 12
1. Hykneosuamono - u monudochatel. AM®D, AID, ATD. HukoTtnHaMHIHYKICOTUAHbIE KOHQEPMEHTHI.
2.Ctpoenne HA/I+ u ero dhochara HAID+. Cucrema HAJI+ - HAJIH.

Tema 13

1. Bockm kak ciokHble 3(QUpHl BBICIIUX KapOOHOBBIX KHCIOT. II4eNWHBINA BOCK, cliepMarieT. TBHHEIL:
CTPOEHHUE, CBOICTBA, IPUMEHEHUE.

2. ®ocdoaunuabl: CTpOCHUE, CBOUCTBA, OMOIOTHUECKOE 3HAUCHHE.

Tembl yCTHBIX pedepaTUBHBIX COO00LIEHHIT MOryT OBbITH TPEAJIOKEeHbI MpenogaBaTeleM W3
BbILLIENIEPEYHNCICHHOI0 CIUCKA, a Tak:Ke OoO0y4yalomuMcs B MNOpSAKe JUYHOH HHUIHATHBBI IO
COIJIACOBAHMIO C MPenoaaBaTesieM.

2.3. Hepeqeﬂb CUTYAIIMOHHBIX 3a/ia4 JJIs IPOMEKYTOYHOI0 KOHTPOJISA.

Tema 1
Cumyayuonnas 3aoaua 1
B coctaB asposonpHOro npemnapara «JIMBuaH», NpUMEHSEMOro AJs JIEYEHHUS OXKOI'OB, BXOOHUT MAacio
JaBaHIBI, OJHUM W3 KOMIIOHEHTOB KoToporo siisiercst repanuon Hi;C-C(CHgz)=CH-CH,-CH,-C(CH3)=CH-
CH,OH. Ha3oBure coearHeHne Mo 3aMEeCTUTENbHOM (crcTteMaTinueckoi) HomeHknatype MFOITAK.
Pewienne
OOmmenpuHATON B HACTOSIIEE BpeMsI SIBIISIETCS 3aMECTHTENbHAs (cucTeMaTtndeckas) HomeHkIarypa MIOITAK,
KOTOPYIO 4acTo €llle Ha3bIBAIOT MeXAyHapoaHoit HomeHknarypoit (MH). Jlns moctpoenust Haspanus mo MH
UCTIONIB3YIOTCS CIIEAYIOIINE ONepaliu:
1. Be1Oop MCXOMHON CTPYKTYpPHI M OTIpEIeNICHHIE CTaPITNHCTBA 3aMECTHTENCH.
2. Hymepamuss MCXOZHOW CTPYKTYphl C YYETOM TOrO, YTO cTapuye (PyHKUMH OOJDKHBI IOJTYYUTb
HauMCHBIINE HOMEPA.
3. Iloctpoenue HazBanus. HazBaHue cOeAMHEHUS CTPOUTCS O CIEAYIOIIEH CXEME:

[TuIyTCS CIMTHO C OCHOBAHUEM:
I[TPED®UKC KOPEHb CYDDUKC
-Ha3BaHUS PaJUKAJIOB U -Ha3BaHUE HCXOJHON CTPYKTYpPhI -Ha3BaHUE KPATHBIX CBS3CU U
HecTaplnX (QYHKIUN crapmux GyHKIUR

st OIMHAKOBBIX 3aMECTUTENECH U KPaTHBIX CBS3€H UCHOIb3YIOTCS YMHOXKAIOIINE PUCTABKU: IU-, TPU-,
TETpa-, U T.n.

[Ipu nepeurciienuy Ha3BaHUM paJMKalIOB U HecTapiuX (GyHKIMH B andaBUTHOM HOPSJIKE, YIUTHIBAIOT
HaYaIbHYI0 OYKBY CaMOTO 3aMECTUTEIS, a He MPHCTaBKU mepen HuM. Hampumep, «mdTHm B andaBUTHOM
MOPSAKE MOCIE «METUID).

Jliis ykazaHus TIOJIOXKEHUST 3aMECTHTENICH M KPaTHBIX CBsA3el mepes npedukcamu u nocie cyddukcor
CTaBAT UMPBI, KOTOPBIE OTICISAIOT JIPYT OT JIPyTa 3alsaThIMHU, & OT HA3BaHUS - YSPTOYKOM.

I'epannon sBisieTcss HEHACHIIIEHHBIM crUpTOM. OH TPUHAUIEKHUT K OCOOOW TpYIIie OpPraHUIECKUX
COCTMHEHU, HA3hIBAEMBIX TEPIIEHaMU. B cocTaB MOJIEKYINBI T€paHKOIa BXOMAT JABE JBOMHBIE CBsi3u 1 OH-
rpyIia, KOTopas SBJIACTCS CTapIlei XapaKTePUCTUUESCKOM IPyIIoN (CM. Ta0uity).

HcxoaHoii cTpyKTypoii B repaHuone OyJeT yriepojaHas Lelb U3 8§ aTOMOB yriepoja (OKTaH), a Tak Kak
oHa coaepxut crapuryto ¢pyakmmio (OH-rpymma y C-1) u aBe aoiinsie cBsi3u nocie C-2 u C-6, To q106aBms-
erTcsl OKOHYaHHE <«HeH-2,6-011-1» B3aMeH «aH» y OKTaHa W BKJIIOYAIOTCS B Ha3BaHHE IBa METAJIbHBIX
panukanay C-3 u C-7 «3,7-nmumeTniny.

I'epannon Ha3biBaeTCs 3,7-TUMETHIIOKTATAH-2 A-an-1
[ 1aBuaz nens

Cumyauuomm;l 3a0aua 2 87 6 5 a3 2] € cccmerecomecemsoms HYMEPAINS 11EMnH
.H;C-(IJ=CH-CH;-CHz(‘3'~"CH-CHZOH e crapmasn By Hkansa
CH; - CH;
H //

AaMCCTHTOMH, HE BOUIe U e
B MIIaBHYHD Uellh



K rpymme mpoTHBOTYOEpKYIIE3HBIX CPEJICTB OTHOCUTCS mapaamuHocanmimioBas kucinoTa (ITACK):

L]

Omnpenennte B 3TOM COEIWHEHHWH CTAapIIyI0 XapaKTEePUCTUYECKYIO TPYIITY M BBIJICIUTE POJOHAYATIHHYIO
CTPYKTYpY, Ha30BUTE coennHenne no MH.
Pewenne

Opranuueckass XUMHS - 3TO XHUMHS VYIJIEBOJOPOIOB M HUX MPOU3BOJAHBIX. Mcxoms wu3 3Toro,
cuctemarnieckas (MEXIyHapoJHas) HOMEHKIATypa 5TO, (aKTHYECKH, 3aMECTUTEIIbHAs HOMEHKIIATYpa.
Br16op pomoHavanbHON (MCXOOHOM) CTPYKTYPHI M OIpEENIEHHe CTApIINHCTBA 3aMECTHTEINCH, CBSI3aHHBIX C
HE OCHOBHBIE OIEPAIlM TPH IOCTPOSHHHM HA3BaHUS OPTraHWYECKUX COEAWHEHWH IO 3aMECTHTEbHON
HOMEHKIIaType.

3AMECTUTEJIN - CTPYKTYPHBIE ®PAI'MEHTHI, 3BAMEHAIOIIVE O/IMH NJIN HECKOJIBKO
ATOMOB BOJAOPOJA B YIJIEBOLOPOJE.

3amecTHTRIH
‘/
Pamuxanst XapakrepucTHYeCcKHe
{YTICBONOPOANKIA xapaxtep/ . QYHKUHMOHATEHEIE TDYTITH

/MEYTHEBOAOPOLHBIH XapakTep/
CrapinncTRo QYHKIHOHANBNBIX (X2PAKTEPUCTHHECKUX ) TPYIIN Ofpe-
jJeasetes no Tabnnne.

POJIOHOYAJILHASI (MCXOJIHASI) CTPYKTYPA - TA YACTh COEJVHEHUS, K KOTOPOM
[MPUMBIKAET MAKCHUMAJIBHOE YMCJIO CTAPIINX XAPAKTEPUCTUYECKUX I'PYIIIL

PononayanbHON CTPYKTYpOH MOXKET OBITh OTKpPBITAs! YIJIepoaHas 1enb (TJaBHas 1eMb), KapOOIMKIIbl HIH
reTepOLUKIIbL. JKenarenbHo, 4ToOBI TIIaBHas 1IeMb BKII0Yalia BO3MOXKHO OOJIblliee YUCIO aTOMOB YIJepoaa
JUIS1 HeTIpeIeNIbHbIX COSMHEHUH ObUTa MaKCUMAJIbHO HEHACHIIIIEHHOM.

n-AMUHOCAJIMLIMIIOBAS] KMCJIOTA SIBIISIETCS] reTepO(yHKIMOHATIBHBIM («TeTepoCy» - pa3Hblil) COCOUHEHUEM,
TaK Kak B €€ COCTaB BXOJSIT pa3iuyHble (DyHKIIMOHAIBHBIE TPYMITHI - KapOookcuibHas -COOH, ruapokcunbHas
-OH u amumnuorpymma —NH,. W3 HEX crapmieil XapakTepuUCTUIECKOW TPYIONW MO JaHHBIM TaOiwIel Oyaer
KapOOKCHITbHAS TPYIITA.
PoponouanbHO# (MCXOAHON CTPYKTYpOil), K KOTOPOH NPUMBIKACT MaKCHUMalbHOE YHCIO 3aMECTHUTENICH, B
JAHHOM ClTy4ae SIBIISieTCs] OEH30JIbHOE SIIIPO.

PononauanbHas cTpykTypa - 0EH30JIbHOE SIIPO, COSTMHEHHOE CO CTaplleil XapakTepUCTHYECKOM IPYIIIOH -
KapOOKCHIILHOH - 00pa3yeT OeH30IKapOOHOBYHO KHCIIOT :

JI1sl 5TOTO COe/IMHEHNsI Hauboee NPUHATBIM SBIACT &% {04 > GeHsoiiHAs KHCIOTA. JTO Ha3BaHMeE,
Hapsily ¢ Ha3BaHUEM TOJIyoJ, ()EHOJ, aHWJIMH, PaspellcHO K yUOIPCUICHHIO MPaBHJIaMU 3aMECTUTEIIbHOM
HoMeHKnatypsl MIOITAK npu noctpoennn HazBaHM COSAVMHEHUH. Y YUTHIBAsI 3TO, a TaK e TO, YTO MIIAJIINE
XapaKTEPUCTUUECKHE TPYMIbI IEPEUUCISIOTCS B al()aBUTHOM TMOPSJIKE #-aMUHOCAJMIIUIOBYIO KHCIIOTY
MOYXHO Ha3BaTh 4-aMHHO-2-THIPOKCHOEH30MHAs KMCIIOTA.

3akiroueHue: A-aMHHOCAIMIWIOBasg kuciora no MH HasbBaercs 4-amMuHO-2-THAPOKCHOEH30MHAS
KHCJIOTA.

Tema 2

Cumyayuonnas 3aoaua 1

VYkaxnuTe BUJ U 3HAKH JIEKTOHHBIX 3 (eKTOB KapOokcuibHO rpynnsl B nponanoBoii CH3CH2COOH u
akpuioBoit CH2 = CH - COOH xkucnorax. M306pazute 3¢ dexTs! rpadpudecku.

Pewenne

B monekyse nmpomaHoBO# KHUCIOTH KapOokcwminbHas rpynmna —COOH nposBiseT oTpuareasHbIi
uHAYKTUBHBINA 3QdekT (-1). D10 00bsacHeTCs cunbHO nosipuzanueit cesizu C =0 u C — O nox BiIusHIEM
00JIee AIMEKTPOOTPHUIIATEIILHOTO aToMa Kuciopoja. I’ paduueckoe nzodpaxenue —l-apdpexra CH3— CH2—
C(OH) =0 unu OH CH3 CH2 C O OH Kap6okcuiipHasi rpyrina B IPONaHOBOM KUCIOTE SBIISETCS
3JIEKTPOHOAKLENITOPHBIM 3aMecTuTesieM. B Mosekyne akpuinoBoit kKucnotsl —I-3¢ ekt kapOokcmbHON
rpymmsl coxpansercs. Kpome Toro, B MoJieKyJie akprjIOBOM KUCIOTHI UMEIOTCA ABe ABOMHbIE cBsizu, C=C u



C = O, pasnenennbie oxHO# nipocToii cBsi3bio C — C. [ToaToMy Bo3mMoxkHO Tt,m-conpspkenne C C C C -
conpspxenne CrieioBaTeIbHO, KapOOKCHIIbHAS TPYIIIA B MOJICKYJIE aKPHIIOBOH KHCIIOTHI TIPOSIBIISIET TAKKE H
ME30MEPHEIN 3((HEKT, KOTOPHIH SBISETCS OTPULIATENLHBIM (-M) 13-3a MOJSIpU3aIluy TBOMHBIX CBSI3CH B
CTOpPOHY 0o0JIee MIEKTPOOTPHUIIATEIIFHOTO aTroMa Kuciaoposa. I padhuuecku M-3ddekt nzodpakaercs
m3orayTeiMu cTpenkamu H2C CH C O OH Takum o6pa3om, B pe3yabTaTe CyMMapHOTO AeHCTBUS —I- 1 —
MbddekxToB 3nekTpoHHas IIOTHOCTH Ha CH2 = (hparMeHTe MOJICKYJIbI aKPUIIOBOW KUCIOTHI TOHMKEHHAS
(0+), a Ha atome kucnopoaa C = O cBs3u, HA000POT, NIOBEIIIEHA (0-). O0IIee pacpe/IeIeHne SKTPOHHON
IUIOTHOCTH B MOJIEKYJIe aKpUIIOBOH KHCIIOTHI ¢ y4eToM —|- 1 —M-3¢(eKkToB MOKHO N300pa3uTh rpaduuecKu
crenytomum obpazom: 29 CH2 CH C O unmu CH2 CH OH C O OH Kap6okcuibHast rpymnima B MOJIEKYJIe
AKPHUJIOBOW KHUCJIOTHI SABJSCTCS CHIIBHBIM 3JICKTPOHOAKIICTITOPHBIM 3aMECTHTEIICM.

Cumyayuonnas 3aoaua 2

VYkakuTte BHJ U 3HAKH 3JIEKTPOHHBIX 3P PeKToB xstopa B MoJieKyiax xnopoenzona COH5-Cl u
xyopuctoro 6ensmia C6HS5-CH2-CI. U3o0paszute >3 dexrol rpaduuecku.

Pemenne

B Mmonekyne xnopOeH3omna aToMm xyopa npossisieT —|-3¢ ekt nz-3a 0onpleit 31eKTpooTPULATETLHOCTH
XJIopa o CpaBHEHHIO ¢ yraepoaoM. I papuueckoe m3obpakenue —l-a¢dexra aroma xnopa Cl Kpome Toro,
aTOM XJIOpa B MOJIEKYJIE XJIOpOEH30J1a MPOSIBIIIET Me30MEPHBIH 3(PPeKT. DTO CTAaHOBUTCS MOHATHBIM, €CITH
JOIYCTUTB, YTO aTOM XJIOPA HAXOAUTCA B SP2 -THOPHIM30BAaHHOM COCTOSIHHH, M HEIO/ICIEHHAs Iapa
3JIEKTPOHOB Ha HETUOPHIN30BAHHOHN P-OpOHUTAIN YACTHYHO CMEIIEHA B CTOPOHY OCH30JBHOTO KObIIA B
pe3ynbTaTe 00pa3oBaHUs SAMHON COMPsDKEHHONW BOChMIAIEKTpoHHOM opOuTanu Cl 30 CiemoBarensHo,
aTOM XJIOpa B MOJIEKYJIE XJIOpOeH301a mposiBIsieT Kak — I-addexT, Tak u +M-addekr, uro rpaduuecku
n3o0paxaercs cieayromum oopazom: Cl YcraHoiieHo, 4To y atoma xjopa —l-a¢dexr 6onbiie, yem +M-
3¢ HEKT; MOITOMY aTOM XJIOpa SIBISIETCS DIEKTPOHOAKIIENTOPHBIM 3aMecTUTeIeM. B Monekyie XimopucToro
OeH3mIIa XJIOP MPOSIBIISIET TOJBKO OTPUIATEIbHBIN HHAYKTHBHEIN 3 dexT (-1). MezomepHsIii a3 ekt xmopa B
3TOH MOJIEKyJIe HE MPOSBIISIETCS, TOTOMY YTO aTOM XJIOpa OTJEIeH OT OEH30JbHOTO KOJIbIIA IBYMSI
IMPOCTBIMU C-CBA3SAMU U €0 HEIIOACJICHHAA SJICKTPOHHAA I1apa HE MOXXCET BCTYIIATh B COIPSIKCHUEC C TT-
ANEKTPOHHOU crucTeMoi 6eH3ompHOTO Konbila CH2 Cl B Monekyie xitoprcToro 6eH3mIa aToM XJIopa
SBJISIETCS DIICKTPOHOAKIIENTOPHBIM 3aMECTHTEIIEM.

Tema 3
Cumyayuonunasa 3adaua 1
Pacrnionoxute B Mopsijike BO3pacTaHUs KUCIOTHOCTH CIICAYIOIIME BEIIeCTBA: (PeHOI, CEPHUCTAS KUCIIOTA,
MetaHoJ. [IpuBenuTe ypaBHEHUS XUMUYCCKUX PEAKIIHIA, TIOTBEPIKIAIOIIUE PAaBUIBHOCTh BRIOPAaHHON
MOCIE0BATEILHOCTH.
Pemenne
Ipawibheiit psa Beirsaut Tak: CH3;OH < CgHsOH < H,SOs.
deHoN cCUITbHEE METAHOIIA, TIOCKOJIBKY (DEHOJ pearupyeT C pacTBOpPaMH IIeNIoueH, a METaHOI — HET:
CgHsOH + NaOH = C¢HsONa + H,0O , CH;0OH + NaOH —I—
Jlasiee BOCIIONIb3yeMCS IPABUIIOM, COTJIACHO KOTOPOMY 00Jiee CHIIbHASI KUCIIOTa BBITECHSIET 0oiee Ci1aldyro u3
€€ COJICH.
CsHsONa + SO, + H,O = CgHsOH + NaHSO; .
3akmoueHue: DeHoJ BBITECHICTCS CEPHUCTOM KMCIOTOM 13 (DEHOJIATA HATPHSI, CIICIOBATEIbHO, CEPHUCTAS
KHCJIOTa CHIIbHEE ()eHOa.

Cumyayuonnasn 3a0aua 2

PacnionoxxuTe coupTHI B MOPS/IKE YMEHBIICHHUS UX KUCIOTHBIX CBOWCTB: a) TPET-OyTHIOBBIN, Oy THUIIOBBIH,
METWIOBHII; 0) 4-xnopdenon, 2,4-qumernndenomn, 2,4,6-rpuxiaopdeHon, GeHoI, MUKIOTeKCaHOIT; B) M-
HuTpodeHon, GeHo, napa-kpe3odi, 2,4,6-TpuHUTPOQEHOIT; T') OCH3MIOBBINA CIIUPT, peHor, 1-
IUKJIOT€KCUIIITAHOI

Pewenne

[TonoxeHre KMCIOTHO-OCHOBHOTO PaBHOBECHSI OTIPEIEIIIEeTCS YCTOWIMBOCTBIO COOTBETCTBYIOIIETO aHUOHA —
YeM OHa BBIIIE, TeM 00Jiee CHUIbHOW KHCIIOTOU SIBIISIETCS CITUPT. B CBS3M ¢ ATUM (EHOITBI SIBISIIOTCS OoJiee
CHJIbHBIMH KHUCJIOTaMH, YeM alnpaTHieckue criupThl. JJoHOpHBIE 3aMecTuTeNn B OEH30JIbHOM KOJIBIIE
MOJIEKYJIbI (PEHOJIAa CHUXKAIOT KHCIOTHOCTD, aKIENTOPHBIE — MOBBIIAIOT. D HEeKT 0COOEHHO 3aMETeH B TOM
cilyyae, KOT1a 3aMEeCTUTEIb PAcIlONIOKEH B OPTO-Mapa-monokeHusx. [loaToMmy oOImunil psij KUCIOTHOCTH



BBITJISIZMT CIIEAYIOMIUM 00pasoMm: 2,4,6-Tpuxiopdenon > 4-xyopdenon > dpenon > 2,4-nuMetuindenon >
ITUKJIOT€KCHIIOBBIH CITUPT.

Tema 4
Cumyayuonnasn 3aoaua 1
KonuuecTBeHHOE CcopepikaHue THMOJIA (IIPOTUBOTIIMCTHOE CPEICTBO) B JICKAPCTBEHHBIX Iperaparax
orpezenseTcss OpoMaTOMETPUICCKH.

AR {Ch—cn,

b
OH

Kakas peakuust JieXXuT B OcHOBe daHHOro merona? Kakue QakTopbl BIUSIIOT Ha TNpTEKaHWe IaHHOU
peaxImm’?
Pemenue
B ocHOBe MeTona NENKHUT peakuusl SMEKTPOGUILHOTO 3aMELIeHHsI B apoMaTiHueckoM siape. [Ipu Hammann
HECKOJIPKUX 3aMECTUTENEH HEOOXOANMO YUUTHIBATh UX COBMECTHOE OPUEHTHUPYIOLIEE BIMSHUE.
OPMEHTAILIVA B JIM3AMEIIEHHOM APOMATHUYECKOM KOJIBLIE:
- COI'JTACOBAHHASI - 3amecTHTENN HANPABIISIOT BXOSIIMN 31eKTPO(QUITBHBIN pPeareHT B OHH U TE Ke
MIOJIOXKEHHSI APOMATHYECKOTO KOJIBLIA.
- HECOT'JIACOBAHHAZ - 3amecTuTeny OpUeHTUPYIOT BCTYIAOMIYIO 3IEKTPOMUIBHYIO YacTHITY B pa3HbIe
MOJIOKEHUS ApOMATHYECKOT0 KOJIbLIa.
[Tnanupys cMHTE3 3aMEIEHHBIX OCH30JI0B HEOOXOANMO YUUTHIBATH CIEAYIOIIEE:
1. Ecnu OeH305IbHOE KOJIBLO COINCPKUT [BE aKTUBUPYIOLIME TPYIIIBI, TO 0OJiee CHIBHBIA aKTHBATOP
HAaIpaBJisieT BCTYIUIEHUE TPEThEro 3aMEeCTUTE.
2.Ecmu B OEH30JbHOM KOJIbIIE HAXOMATCS aKTUBATOp M J€3aKTHUBATOP, TO MECTO BCTYIICHUS TPETHETO
3aMECTHUTEIISI KOHTPOJIUPYET aKTUBHUPYIOLIAs TPyIIIIa.
3.Ecnmu 1Ba 00BEMHBIX 3aMECTHUTENS] HAXOISTCSl B Mema-TIONOKEHUU [0 OTHOIIECHHUIO APYT K APYTY,
HE3aBUCHMO OT MX OPUCHTUPYIOLIECTO BIIUSHUS, MAJIOBEPOSITHO, YTO BXOSIIMN 3JEKTPOHI pa3Meria-
€TCs MeXXTy HUIMU BCJIEICTBHE IPOCTPAHCTBEHHBIX 3aTPYAHEHHI.
4.B monu3aMenIeHHOM OEH30JbHOM KOJIbLE HEOOXOAMMO YUYHMTHIBATh OPUEHTHPYIOLIEE BIMSHHE BCEX
3aMECTUTEIICH.
Tumon - TpusameleHHOe MNpPOU3BOAHOE OeH3o0ma, coiepkamiee MeTwibHylo CHsz-, M30mpomnmibHyro
(CH3),CH- u ruapokcwipnyto OH-rpymmel. Bee 3amecturenu o-, n- OpUSHTAHTBI, U3 HUX THAPOKCHI CaMbIi
CUITBHBIH, BeieacTBre +M-addexra.

WieTHnhHO (M APCKCH L dronpenianygel
CI4TIN e TPV ITILRT PPV
, . 4
: i
|
i i
i OPUSHTUPYEIRE mIHsINC |

_— - FAMECTHTEISH B TIMOIC —— -

Bnusxue MeTwibHON M I'MAPOKCHIIBHOM Ipyn - NpUMEP COIJIACOBAHHON OpMEHTALUH, aKTHBUPYIOTCS
OJIMHAKOBBIE TTOJIOXKEHUsI OEH30IBHOTO KObIa. Kak BUIHO U3 puBeieHHBIX (GOopMyI1, HanOoee akTHBUPOBAH-
HBIMH TIOJIOXKEHUSIMHU K aTake IEKTPO(UIIBHBIM peareHToM siBisiercst 4 u 6. iMeHHO B 5Tu nonokeHus Oynet
MPOUCXOIUTH NEKTPO(UIBHOE 3aMEILCHHE.

3akmrouenne: Peakiust OpoMupoBaHus THMoNa (ANEKTPO(UIBHOE 3aMellleHre) OyAeT MPOXOIUTh B
MoJIOXKeHNs 4 1 6. DTH MOJI0KEHNUS aKTUBUPYIOTCS 32 CUET COTVIACOBAHHOM OPHEHTAIMK METHIHHON U THAPO-
KCHJIBHOW TPyIII.

Cumyayuonunasn 3aoaua 2
C moMOoMmIpI0 KaKuX XUMHYECKUX PEAKITI MOKHO OYHCTUTH MPOTIaH OT MPHUMECH MporieHa’?

Pemenne
[Iponien MOXHO MOrIOTUTH OPOMHOM BOAOI:
CH3'CH:CH2 + Br2 — CH3'CHBT‘CHzBr



HJIM BOJHBIM paCTBOPOM II€pMaHIraHaTa KaJlus:
CH;-CH=CH, + [O] + H,0 — CHy-CH(OH)-CH,OH.
HponaH C OTUMH BCUICCTBAMU HC pCArupyeT 1 yJICTyuUnuBaACTCA.

Tema 5
Cumyayuonnasn 3aoaua 1
[TpuBeauTe cxemy cuHTE3a OEH30MHOM KMUCIIOTHI U3 METaHa.
Pewenne
2CH4 = C2H2 + 3H2 (muponu3 metana, 1500 rpamycos mo Ienbcuio)
3C2H2 = C6H6 (Tpumepu3arus anermieHna npu temmeparype 600 rpazn. Lenapcus u mpy npomycKaHuu
gepe3 aKTHBHPOBAHHBIN YT0Ih;Peakitis 3eTnHCKOTO)
3ateM 1o cxeMe 2 MoIyduM:
CH4 + C12 = CH3ClI + HCI (peakuus uaet Ha cBeTy - (OTOXHUMHUYECKas, MEXaHHU3M -
CBOOOTHOPATUKAITHHBIH )
C6H6 + CH3Cl = C6H5-CH3 + HCI (ankunuposanue no @punenio-Kpadrcy, karanuzatop - XJI0pua
ATIOMHHWSA)
5C6HS5CH3 + 6KMnO4 + 9H2S04 = SC6HSCOOH + 3K2S04 + 6MnSO4 + 14H20 (peaxrust uaeT npu

HArpeBaHHHM )

Cumyauyuonnasn 3adaua 2

[puBenuTe cxeMy CHHTE3a YKCYCHOM KUCIIOTHI M3 3TUIIOBOTO CIIUPTA, YKKUTE MPU3HAK TTOCTICTHEH PeaKIHH.
Pemenue

5C2H50H + 2KMnO4 + 3H2S04 = 2MnS04 + K2S04 + SCH3CHO + 8H20

CH3CH=0 + 2Cu(OH)2 ----> CH3COOH + Cu20] + H20 (BbinageHne KUPIUYHO-KPACHOTO OCAIKA)

Tema 6
Cumyayuonnas 3adaua 1
[Ipennoxure BO3MOXHYIO CTPYKTYPHYIO ()OPMYITy BELIECTBA, O KOTOPOM U3BECTHO, UTO OHO: a) pearupyer C
IIeIOYHBIM pacTBopoM ruapokcuaa meau (I1); 6) pearupyer ¢ GpoMOBOJOPOTHON KHUCIOTOI; B) HE
pearupyer ¢ aMMHaKoM; T') COACPKUT 3 aToMa Yriepo/ia; /1) ONTHYEeCKH aKTUBHO. HamuimmnTe cxeMsbl
COOTBETCTBYIOIIMX PEAKIMI U YKaKHTE aCHMMETPHUYECKHIA aTOM yIiIepoaa.
Pemenne
U3 a) u 0) ciexyer, 4To BEMIECTBO MOXKET IPEACTABIATH COOOW IByXaTOMHBIN criupT. U3 B) cienyer, 4To
OHO HE COJICP)KUT aTOMOB I'aJIOTCHOB U KapOOKCUIIBHOM rpynibl. HakoHel, OfMH U3 TpeX aTOMOB yriiepojia
JOJKEH UMETh 4 pa3HbIX 3aMECTHTENS (aCHMMETPUUYECKHI aTOM yTiIeposa, 00eCIeYNBAIOIIUI ONITHYECKYIO
aKTHUBHOCTb, T.€. CYLIECTBOBaHUE ONTUYECKUX N30MEpOB). BosmoxkHas Gpopmyrna BemecTsa:
+

CH-CH—CH,
OH OH
3Be3/104K0# 0003HAYCH ACUMMETPUUECKHIA aTOM yIyiepo/ia. Y paBHEHUS PEaKIIHIA:
H
H C——0OH H,C——0 O—CH
2 KOH 2 T i
2 + CuloH), —= U
HC ——OH HC|—C|I"* O——=CH
CH, CH, H CH,

SIPKO-CUHHUI pacTBOP
HOCH,-CH(OH)-CH; + HBr — BrCH,-CH(OH)-CHj; + H,0.
npornasanon-1,2.

Cumyayuonnas 3aoaua 2


http://www.xumuk.ru/encyklopedia/2/3351.html
http://www.xumuk.ru/encyklopedia/2551.html
http://www.xumuk.ru/encyklopedia/426.html
http://www.xumuk.ru/encyklopedia/2/4344.html
http://www.xumuk.ru/farmacevt/1284.html
http://www.xumuk.ru/encyklopedia/1914.html
http://www.xumuk.ru/encyklopedia/186.html
http://www.xumuk.ru/encyklopedia/186.html

CocraBbTe cXeMa peakIiil MaBeIeBOi, MaJIOHOBOM, STHTAPHOM, TITyTAPOBOW KHUCIIOT.
Pewenne

HOOC—COOH _,¢0, + HcooH (T=160-180°C)
N

HOOC COOH -0, + CH;COOH (T=140-160°C)
_0
PR e
HOOC 2 >COOH _, SO (T=300°C)
0
P W
HOOC 3™COOH _, O (T=300°C)
Tema 7

Cumyayuonnas 3adoaua 1

[MpetoxuTe CXEMY CHHTE3a CATUIUIOBON KUCIOTHI M All€TUIICATHIIMIOBOM KMCIIOTB M3 0-Kpe3oiia
Pemenue

HarpeBanue Kpe3oiia ¢ OKUChIO MEIH:

HO-C6H4-CH3 --(CuO, 150C)--> HO-C6H4-COOH

OK#cIIeHHEe BO3yXOM IIEI0YHOTO TJIaBa;

HO-C6H4-CH3 --(02, NaOH, 310C)--> NaO-C6H4-COONa --(H")--> HO-C6H4-COOH

Tak ke OKHCIICHUE MPEABAPUTETIBHO CYIIbOUPOBAHHOTO KPE30Jia:

HO-C6H4-CH3 --(H2S04, t)--> 4-cynasdo-2-metrndenon --(K2Cr207, H2S04)--> 4-cynshocaauiniosast
kuciora --(HCI, H20, t, -H2SO4)--> canuimnosas KucioTa

AneTuiacanuIuiIoBast MOTy4aeTcsl aluIMPOBaHUEM CATUIMIOBON KHCIOTHIL:
HO-C6H4-COOH + (CH3CO)20 ----> CH3-CO0-C6H4-COOH + CH3COOH

Cumyayuonnasn 3adaua 2
[IpuBeaute cTPyKTYpY CysibdhaHuIamMuIa, JaiTe Ha3BaHUE 110 CUCTEMATUUECKOW HOMEHKIIATYPE.
Pemenue

Y/
YR
N

H
HoN

4-amMuHOOEH30IICYTb(HOHAMHI]T
Tema 8
Cumyayuonnasn 3aoaua 1
Hanwmmure Tpu ypaBHEHHUs peakiyii, B KOTOPbIE MOKET BCTyNarh 4-Hutponupuant. [Ipeanoxkure cnocoo
0OHapyKEHHUs 3TOTO COEAMHEHHS B €T0 BOJTHO-CIIUPTOBOM PacTBOpE.

Pemenue
1) 4-HuTpONMPHUIAMH TPOSIBISIET OCHOBHBIE CBOMCTBA 3a CUET MUPHUAMHOBOTO aTOMa a30Ta:



NG, MO,

e i
+HCl ——— |

T 4
N rT ar

H

2) Hutporpynma MoXeT ObITh BOCCTAHOBJICHA JKEJIE30M B KUCJIOH cpeie, U 3TOM 00pa3yrouiascs
aMHMHOTPYIIA ¥ a30T B HUPUINHOBOM KOJIBLIE PEArHPYIOT C COISIHOM KHCIOTOM:

NO, MNH,CI
%j .
+ 3Fe +8HC ———= || +3Fecl, +2H,0
e Tk
N T cr
H

3) Tlpu B3aMMOICHCTBHUU 4-HUTPONUPUANHA C BOJOPOIOM IPOUCXOIUT BOCCTAHOBICHUE HUTPOTPYIIIIHI
710 aMUHOTPYTITBI ¥ THAPHUPOBAHHE MTUPHINHOBOTO KOIBIA!

NO, MH,
,_/.a-"
+ 6H, S (Jj +2H,0
e
" |

H

OOHapy>XuTh 4-HUTPONUPUANH B BOAHO-CIIMPTOBOM PACTBOPE MOXKHO C IOMOIIBIO JIAKMYCA, HOCKOJIBKY
pacTBOp UMEET CIa0OLIETOUHYIO Cpey:

H.Q
= =
+H,0 | + OH
o Tt
" |
H
Cumyauuonnasn 3adaua 2

Jlokaxxute OCHOBHOCTH ITUPUMHA, TPUBEANTE COOTBETCTBYIOIINE IPUMEPHI PEAKIIHiL.

Pemenne

[Mupuaun sBiISeTCA TUIMYHBIM OCHOBaHUEM ¢ pKj, = 8.8. ET0 OCHOBHOCTh HUE OCHOBHOCTH aMMHaKa U
anmn}aTuIecKxX aMIHOB, TaK KaK HETOAeNIEHHAS AIEKTPOHHAS Tapa TUPUAMHOBOTO a30Ta, 32 CYET KOTOPOU
TIPOMCXOJIUT B3aHMOJICHCTBHE C IPOTOHOM, HAXOUTCS Ha SP-rHOPUIHOM OpOUTATH. DIEKTPOHHAS XKe Mapa
AMUHHOTO aTOMa a30Ta HAXOMUTCS Ha SP -THOPH/IHOI OpOUTAIIHN, TOITOMY GOJiee YIaleHa OT SIpa H JIerde
B3aUMOJICHCTBYET ¢ IPOTOHOM (pKpammuaka pasHa 4.8, Metunamuna — 2.3).

C apyroii cTOpOHBI, OCHOBHOCTH MTUPHU/IMHA BHIIIIE OCHOBHOCTH aHWJIMHA U aQpOMATHIECKIX aMIUHOB

(pKy, anunmuna = 9.4). B Moniekysie aHWIMHA, KaK U IPYTHX apOMAaTHIECKUX aMUHOB, HEMOACIEHHAS
AJICKTPOHHAS T1apa a30Ta yYaCTBYET B CONPSHKEHUH ¢ apOMATHYCCKUM KOJIBIIOM U JISIIOKAIM30BaHa, a B
MOJIEKYJIe TTUPUIUHA TTapa HIEKTPOHOB MPUHAISKUT TOIHKO aTOMY a30Ta.

OCHOBHBIE CBOHCTBA MUPHUINHA MPOSIBIITIOTCS KaK [P B3aMMOCHCTBUN C KUCIIOTAMH, TaK U MPH
B3aMMOJIEHICTBUU C BOJOU:




o e
N N% CI
H
<o =0

N% OH
H

Tema 10
Cumyayuonnasn 3aoaua 1

Kakumu cBoiicTBaMu 001a1al0T aMHHOKHCIIOTHI, eciii amuHorpyina (—NH,) mo cBoiicTBam aHasorudHa
amMMHaKy, a kapookcmisHas rpynmna (—COOH) kap6oHOBO#t KucioTe?
DBmad dopuMyra Tnumnuun
H H i
| N
E—C —HNH: HM—C—C

| /A

COOH H OH
Ananun Banun
H g H 9]
| V7
Hp—C — H b —2—C
[ T
CH: ©OH CH oOH
i"Hs "Hs

B ueM cx0JCTBO M OTJIMYKE B CTPOCHUU 3TUX aMUHOKKCIOT? Kakoll rpynnoit onpenensiercs
YHUKAQJIBHOCTh CBOMCTB Ka) A0 aMUHOKUCIOTHI?

Pemenue

1. AMHHOKHCIIOTBI aM(OTEpHBI, T.K. 00JIaal0T U KHCIOTHBIMUA M OCHOBHBIMHE cBolicTBamu. NH, — mpugaer
ocHoBHEBIe cBoicTBa, COOH — KHcible CBOMCTBA.

2. OTnuyaroTcst aMUHOKHUCIIOTHI IO PaAMKaILy, CXOACTBO UTO UMEIOT BCE AMUHOTPYIITY, KApOOKCHIIBHYIO
IpyIy, KOTOPBIE CBSI3aHbI Yepe3 aToM yriiepoaa (a—c).

3. YHUKaNbHOCTH CBOHCTB aMHHOKHCIIOT ONPECISIETCS paliKaioM anaHuH. BanuH — ¢ rupo0o0HbIM
panuKanoM — HEOJISIPHbIE AMUHOKHUCIIOTHI, TIIMLUH € TUAPO(UIBHBIM PAIUKAIIOM, T.€. HOJSIpHAsI
AMHMHOKHCJIOTa, 3aMEHUMAs B OPraHu3Me, aJJaHUH TOXE 3aMEHUMAs, a BallMH a0COIIOTHO HE3aMEHUMas.

Cumyayuonnas 3aoaua 2

Kaxum OnbITHEIM ITyTE€M J0Ka3aTh NENTHIHYIO CBSI3b?

Pewenue

buyperoBas peakius Ha omnpezieNieHHe MENTHAHOM cBsI3H. MeTo1 OCHOBAaH Ha CIIOCOOHOCTH MENTHAHOMN
CBSI3U B LIEJIOYHOH cpenie 00pa30BbIBATE C CYIb(PHUIOM MEIN OKPAIICHHbIE KOMIUIEKCHBIE COCTUHEHUSL.

Tema 11

Cumyauuonnasn 3aoaual
C noMonIpr0 KaKUX peakIMii MOKHO OCYIIIECTBUTH CIIEYIONIHE PEBPAIIeHUs: caxapo3a — TII0K03a —
TJIFOKOHOBAs KUCJIOTA?



Pemenne
Caxapo3sa rupoau3yeTcs Ipy HarpEBaHUH B IMIOJKUCICHHOM PacTBOPE:

t oy
CioHa0q + H, O —= CHu0p + CH, 0

Caxapoza MIoKo3a  dpykTo34a

['1110K03a OKHCIISETCS CBEKEOCAKAEHHBIM rupokcuioM meau (1) ¢ 06pa3oBaHeM IIIOKOHOBOM KMCIOTHI
(CeH120y):
CH,OH—(CHOH);CH—0 + 2 CU(OH), —*

— CH,0H—(CHOH);—COOH + Cu0,{ + 2 H,0

Cumyayuonnasn 3adaua 2

[MomyuenHoe u3 rmoko3bl coenuaenne C3HgO3 B peakiuu ¢ HaTpuem 00pa3yeT COeTUHCHHE

coctaBa C3HsNa,0s, ¢ kapbonaTom kanbiws — CgHygCaOg, ¢ 3TAHOIOM B IPUCYTCTBUH CEPHON KUCIOTHI —

CsH1003. HazoBure 3710 coeanHeHre 1 HAMTUIIIATE YPABHEHUS PEAKITH.

Pemenue

[Tpu MoTOYHOKMCIIOM OPOXKEHHH U3 TIIFOKO3bI MOIYYaeTCss MOJIoYHas (2-THIPOKCHIIPOIIAHOBAS ) KHCIIOTA!

CgH;1,06 — 2CH3-CH(OH)-COOH.

B peakunu MOJIOYHOM KHCIIOTHI C HATPHEM YYaCTBYIOT M THIIPOKCHIIbHAS U KApOOKCHIIbHAS TPYIIIIBL:

CH;-CH(OH)-COOH + 2Na — CH3-CH(ONa)-COONa + H,1

C xapOOHATOM KaNbIHA U C STAHOJIOM MOJIOYHAs KHCIIOTa pearrupyeT Kak OObIdHast KapOOHOBasK KACIOTA!
CaCO;3; + 2CH3CH(OH)COOH — (CH3CH(OH)COO),Ca + CO,?1 + H,0,

t, H
CH;CH(OH)COOH+C,HsOH — CH3CH(OH)COOC,Hs+H,0.

3. ®opMa NpPOMe:KyTOYHOM aTTecTANMH - IK3aMeH
3.1.Bonpocsr k 3k3ameny (MOITK-8.1):

1) buooprannyeckas xumus Kak o0lacTb HayKd, M3ydarollas CTPOCHHE M MEXaHH3M
(YHKIIMOHUPOBaHUSI OMOJIOTUYECKH aKTUBHBIX MOJIEKYI C TIO3UIUIA opraHnueckor xumuu. [Ipeamer
W 3agauyd  OWMOOPraHMYECKOW XHUMHH Kak YydueOHOW JUCHUIUIMHBL B MEIWIMHCKAX BY3aX.
Oprannyeckast XuMusi- QyHIaMeHTaIbHasi OCHOBA OMOOPTaHNYECKONH XUMHH.

2) KnaccupukannonHele  MpPU3HAKKM ~ OPTaHMYECKWX  COCAWHEHHWH:  CTpOEHHE
YIJIEPOAHOTO CKeleTa W TpHupojia (PYHKIHMOHATIBHOW TPYIIBI, OpPraHUYECKUE PaUKaIIbL.
Bronornueckn BaKHBIE KJIACCHI OPraHMYECKHX coeluHEeHUI. OCHOBHBIE MpaBHJa CHUCTEMAaTHUYECKON
HOMEHKJIATYypbl OPraHMYEeCKHX COEIMHEHUH, 3aMecTUTeNbHas W pPaguKaIbHO-()YHKIMOHAJIbHAS
HOMeHKJaTypa. [[oHsITHE O CTPYKTYpPHON M30MEPUM OPraHUYECKUX COETMHEHU.

3) IIpocTpaHCTBEHHOE CTPOEHHE OPraHWYECKUX coeAuHeHHH. CTepeoXxnMHUYEcKUe
¢opmynbl. KoHpopmauuu OTKpBITBIX Lemed W LUKIMYecKHX coequHeHud. Kondurypanus.
CrepeonzomMepusi MOJIEKYJl C OJHHM, JABYMS U Ooliee IIEHTpaMH XupaibHOCTH. CBS3b
MIPOCTPAHCTBEHHOT'O CTPOCHUS ¢ OMOIOTHYECKON aKTHBHOCTBIO.

4) Crepeonzomepusi B psAy COSOUHEHHN ¢ JBOMHOM cBA3bIO. Llpc-TpaHC - M30MeEpBHI.
B3anmuoe BinusHME aTOMOB U CHIOCOOBI €r0 Nepeiaur B MOJIEKyJIaX OPraHUYeCKUX COSTMHEHNH.

5) ConpspkeHHBIE CHUCTEMBI C OTKPBITOM M 3aMKHYTOM Ienblo. ApOMaTHYHOCTb,
KPUTEPHU apOMAaTHYHOCTH, apOMATHYHOCTh OCH30MIHBIX U TeTEPOLUKINIECKUX COCAMHEHHH.

6) Jenokanuzanus 3JIEKTPOHOB KaK OAWH W3 BAaXHEHIINX (PAKTOPOB ITOBBILICHUS
YCTOWYMBOCTH MOJIEKYJl W WOHOB, €€ IIHPOKas PaclpOCTPAHCHHOCTh B OHOJOTHYECKHA BaXKHBIX
MoJieKyJax (MoppuH, rem).

7) [onsipuzanust cBsi3eil U 3IEKTPOHHBIE S3PPEKTHI (MHAYKTHUBHBIM 1 ME30MEPHBII) Kak
MpUYMHA HEPABHOMEPHOTO  DACIpENIeIeHnsl OJJEKTPOHHOW IUJIOTHOCTM W BO3HHUKHOBEHUS
PEaKIMOHHBIX IIEHTPOB B MOJIEKYJIE. DIEKTPOHOOHOPHBIE M AIEKTPOHOAKIIENTOPHBIE 3aMECTHUTEIH.

8) KucnorHocTh M OCHOBHOCTH OpraHuueckux coenuHeHuil. Teopum bpencrena u
Jloypu. BonopoaHast cBs3b Kak crieu(rYecKoe MPOSBICHUE KHUCIOTHO-OCHOBHBIX CBOHCTB.



9) OO0mue 3aKOHOMEPHOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTMHCHHUH
KaK XUMHUYecKas OCHOBA MX OMOIOTHYECKOro (DYHKIIMOHUPOBAHUSI.

10) Knaccupukanuss  opraHMuecKMX  peakguid 1O  pe3ynapTary  (3aMelleHue,
MIPUCOEANHEHNE, JIMMHHAPOBAHUE, TEPETPYITUPOBKY, OKHUCIUTENIbHO-BOCCTAHOBUTENBHBIE) U TI0
MEXaHHW3MY - paluKaJbHbIe, HOHHBIE. [[oHsATHE - CyOCTpaT, peareHT, peakMOHHbII IEHT.

11) Tumb! pa3pbiBa KOBAJICHTHOM CBSI3M B OPTaHMUECKUX COSANHEHUAX U 00pasyromuecs
OpU 3TOM 4YacTUIBI: CBOOOAHBIE pagvKaidbl (TOMOTUTHYECKHH pa3pbiB), KapOOKaTHOHBI U
KapOOaHMOHBI (TETEPONIMTHUCCKHA Pa3phiB). DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHUE 3THX
Y4acTull U PaKTopbl, 00YCIaBIUBAIOIINE NX OTHOCUTEIbHYIO YyCTOWYHBOCTb.

12) Peakuun cB0OOJHO-paIUKANBHOTO 3aMEIEHUs: TOMOIuTHYecKre ¢ ydactueM C-H
cBs3eil y SP°-THOPHAN30BAHHOTO aTOMa Yriepoja. | aloreHHpOBaHHME, OKHCICHHE KHCIOPOIOM.
PereocenekTHBHOCTH CBOOOAHO-PAAMKAIBHOTO 3aMEIIEHHSI B aJUTMIHHBIX U OCH3WIBHBIX CHCTEMAX.

13) Peakuun AneKTpOQUIBHOTO MPHUCOCAUHEHHS: TETEPONUTHYECKHE PpEeakuu C
y4acTHEM T-CBSI3H. MeXaHu3M THIporajioreHupoBaHus W rugparanud. [IpaBuino MapkoBHHKOBaA U
€ro COBpEMEHHas TPAKTOBKA.

14) Peakmum 3neKTpoMIBHOTO 3aMEMICHUs: TEeTEPOIUTHIECKHE PEaKINH C ydacTHeM
apoMaTUYeCKOM CHUCTeMbl. BiusgHHEe 3aMecTUTelie B apoMaTHYECKOM SIApe U TEeTepoaToMOB B
TeTEPOLMKINYECKUX COCJUHEHHUSIX Ha PEaKUHMOHHYIO CIOCOOHOCTh B PEaKUUSIX 3NEKTPOPUILHOTO
3amenieHns. OpHeHTUpYIOIIee BIMSHIE 3aMECTUTEIIeH U TeTepOaTOMOB.

15) Peakiun HyKICO(GHIFHOTO 3aMEIICHNS Y SP°- THOPHIM30BAHHOrO aTOMa Yrieposa:
TeTEPOIMKINYECKUE PEaKIUU, OOYCIOBJICHHBIE TONSAPH3alUEl G - CBSA3M YIIIEPOA-TETEPOATOM
(ranoreHnpousBogHble, cOUpPTHI). Jlerko W TpyaHO yxondmiue rpynmbl. Peakums ruaponusa
TaJIOTeHITPOU3BOTHBIX.

16) Peaknym HyKI€O(QHUIBLHOTO MNPUCOCAMHEHHS: TETEPOIMTHUECKUE DPEaKIUH C
Y4acTHEM T CBSI3HM YTIIEPOA- KACIOPO/ (aIbAETH b, KETOHBI). Peakiiny kapOOHHIBHBIX COeTUHEHHH ¢
BOHOﬁ, CIIMpTaMu, THOJIaMU, IIEPBUYHBIMA aMHWHAMMU. Bnusnue SJICKTPOHHBIX U MPOCTPAHCTBCHHBIX
(akTOpOB, pONb KUCIOTHOTO KaTaju3a, oOpaTHMOCTh pEakIMH HYKICO(QUILHOTO MPUCOSAUHEHHS.
I'mpponus aneraneil ¥ UMUHOB.

17) Peakiuu anpnonbHoro mpucoeauHeHus. OcHOBHOM kaTanu3. CTpOeHUE EHOJSIT-
HOHA. AJIBJIONIFHOE paciieruieHue. buonornueckoe 3Ha4YeHNE STHX MPOLIECCOB.
18) Peakiun HyKIeo(pHILHOTO 3aMEIICHHS Y SP°- THOPHIN30BAHHOrO aToMa yrieposa

(xapOOHOBBIE KUCIOTHI U MX (PYHKIIMOHAJIHHBIE TPOU3BOAHEIE). Peaknnn anmnupoBanust 1 0OpaTHEIE
UM peaKy THAPOIH3a. AIMIUPYIOLINE PeareHThl, X CPaBHUTENbHAs aKTUBHOCTh. Anmndocdars! n
arunkodepmenT A. bronoruueckast poib peakuui auiIMpOBaHusl.

19) Peakuun OKHCIEHHS M BOCCTAHOBJICHUS OPraHUYECKUX COEAMHEHWH. Peakummn
OKHCJICHUSl CIIHPTOB, THOJOB, CYIb(QUA0B, KapOOHWIBHBIX COEJAWHEHWH, aMWUHOB. Peakuuu
BOCCTaHOBJICHUS] KAPOOHWIILHBIX COSIMHEHUH, TUCYIb(QHI0B, UMUHOB. [IoHATHE 0 TIEpEeHOCE THAPHTL
- noHa u aeicteue cucremsl HA [+ - HAJIH, @AI[—QDAI[HZ'.

20) IMomu - ¥ reTepoPyHKIMOHAIBLHOCTh KaK OJWH M3 IPU3HAKOB OPraHUYECKUX
COCJIMHEHHH, YYaCTBYIONIMX B TPOIECCE KHU3HEICITEIbHOCTH M SBISIOIIMXCS POJOHAYAIbHUKAMHU
BaXHEHIINX TPYIII JIEKAPCTBEHHBIX CPEJCTB.

21) Iuknu3anust 1 XenatooOpa3oBaHHE - CBOWCTBA, MPHUCYLIME TOJBKO MOIH - H
reTepoQyHKIMOHAIBHBIM coequHEeHUsIM. OCcOOEHHOCTH BO B3aMMHOM BJIHMSHUHM (DYHKIIMOHAIBHBIX
IPYIII B 3aBUCUMOCTH OT OTHOCHUTEIILHOTO PACIIONOXKEHUSI.

22) MHoOroaToMHble CHMPTBI: 3TWICHIJIMKOJb, IJIHLEPUH, HHO3UT. (OOpa3zoBaHue
XEJIaTHBIX KOMIUIEKCOB KaK Ka4eCTBEHHAs pEakIys Ha O-ITUOJIbHBIA ()parMeHT.
23) [ByxaromMHble (EHONBL: TUAPOXMHOH, PE30pUMH, NUpoKaTexuH. OKuciIeHue

JIBYXaTOMHBIX (eHosioB. CucreMa THIAPOXHHOH-XUHOH. (DEHOJBI KaK aHTHOKCHAAHTHI (JIOBYIIKA
CBOOOJIHBIX PaIUKaJIOB).

24) [TonnaMuHBL: STUIICHANAMUH, yTPECIIUH, KaJlaBepUH. AMUHOCIIUPTHI: aMHUHOATAHOI
(KoJlaMHUH), XOJIHMH, aleTHIX0JIUH. AMUHO(EHOJBL: 1o(haMKH, HOpaJApeHaIuH, aapeHaind. [lousTue o
OMOJIOrMYECKOM POJIH STUX COSTUHCHHUN U MX TPOU3BOIHBIX.

25) JIByXOCHOBHBIE ~KapOOHOBBIE KHCJIOTBHL: IaBEJIeBas, MAJOHOBAs, sIHTapHasl,
rytapoBas, (ymapoBas. [IpeBpaliieHne SHTapHOW KHUCIOTBI B (yMapoBYIO Kak IpPUMEP
OMOJIOTMUECKOM PeaKIK JeTUAPUPOBAHUS.



26) YronbHas KUCIOTa M €€ MPOU3BOJHbIE (YpeTaHbl, Ypeuabl KHCIOT, MOYEBUHA).
I'yarumuna. Kapbamounmndocdar.

27) lumpokcw - w aMUHOKHUCIOTHL. Peakrust 1wkmm3anuu. JlakToHbl JlakTamsl.
I'unponu3 NakTOHOB, JIAKTaMOB. Peakiiuu SIMMUHHPOBAHHS B-THAPOKCH - U [3-aMHHOKHCIIOT.
28) OnHOOCHOBHBIE (MOJOYHAS, 3 - M Y-THAPOKCUMACISHEIE), IBYXOCHOBHEIE (SI0I09HAS,

BUHHBIE), TPEXOCHOBHBIC (JIMMOHHAs) THIPOKCHKHCIOTHL. (Opa3oBaHUE JIMMOHHOH KHCIOTHI B
pe3yibpTaTe  anpAoJbHOrO  mpucoedauHeHus. [IpeicrtaBieHue O  CTPOGHWMH — [-MaKTaMHBIX
AHTHONOTHKOB.

29) ANpIeruio - W KETOHOKHCIOTBHL:  TJIMOKCHJIOBAas,  HHPOBHUHOTPAAHAsS
(dbocthoenonmmpyBar),  ameToyKcycHas, IaBeJIeBOYKCyCHas,  Ol-OKCOTJIyTapoBas. Peakiuu
NEeKapOOKCHIIMPOBAHUS  [-KETOHOKHUCIOT W  OKHCIHTEIHHOTO  JCKapOOKCHIIMPOBAHHUS  Ol-
KETOHOKHCIOT. KeToeHobHAs TayTOMEpHSL.

30) I'etepodyHKIIMOHATIBHBIE MPOWU3BONHBIE OCH30JBHOIO psiia KaK JIEKapCTBEHHBIC
cpenctBa. CanmumumoBas KHCIOTa W €€ TNPOW3BOAHBIE  (AETHICATHIMIOBAS  KHCJIOTA,
dbernncanmumuiar). Il-aMrHOOCH30MHAs KHCIOTa W €¢ TMPOW3BOAHBIC (aHECTE3WMH, HOBOKAWH).
Buonornueckast ponp N- amMuHOOEH30MHON KHCHOTBL. CynbhaHWIOBas KUCIOTa M €€ aMun
(crpentorun). CynbshaHUIaMUIHbIE TTPETIapaTHI.

31) l'erepounkiasl ¢ omHUM TerepoaToMoM. lluppoin, WHION, TUPHUANH, XUHOJHH.
[lonsATHE O CTpPOEHHMH TETPamUppOILHBIX coeAnHeHHH (mopduH, rem). buomormveckun BakHBIC
MMPOU3BOJHBIC MUPUIUHA - HUKOTUHaAMU I, TUPUAOKCAJIb, IPOU3BOAHBIC N30HUKOTHUHOBOM KHCIOTHI.

32) I'eTeponukibel ¢ HECKOJbKMMH TrerepoaToMamu. llupaszon. Mmwupaszon, Tuasodn,
MUpa3vH, NHPUMHUAWH, MypuH. Tayromepus Ha mpuMmepe wumuaazona. llupazomon-5- ocHOBa
HEHAPKOTUYECKUX aHAIbIeTHKOB. bapOWTypoBasi KMCIOTa M €€ TNPOW3BOAHBIC. [ MIPOKCUITYpHUHBI
(TUTIOKCAaHTHH, KCaHTHH, Mo4YeBas KucioTa). buormH. Tuamun. IloHsTHE O CTpoeHWH W
OHMOJIOTHUYECKON POJIH.

33) Ankanouzipl. MeTHIMpOBaHHBIE KCAHTWUHBI (TEOOPOMHH, TEOPWUINH, KO(DEHH).
[IpencraBienue o CTPOCHUU HUKOTHHA, MOPQHHA, XUHMHA, aTponuHa. [loHsTHE 00 aHTHOMOTHKAX.
34) AMUHOKHUCIIOTBI. Bxomsmme B cocraB OemkoB. Crpoenme. HomeHkmarypa.

Crepeonsomepusi. KHCIOTHO-OCHOBHBIE CBOiicTBa, OumnonspHas crpykrypa. Kmaccuduraums c
YU4ETOM pa3lIM4YHBIX TMPU3HAKOB: MO XMMHYECKOW MNpPHUpOJE paJuKala U COAEpXKAIlUXCi B HEM
3aMECTUTEINEH; TI0 KHUCIOTHO-OCHOBHBIM CBOWCTBaM.

35) XuMHUYECKHE CBOMCTBA OL-aMUHOKHCIIOT KaK reTepo(yHKIIMOHANBHBIX COCAMHEHHM.
OOpasoBaHre  BHYTPHUKOMIUIEKCHBIX  coneil.  Peakuum — stepudukanmy,  audiavpoBaHUS,
QIKMIIMPOBaHMsI, 00pa3oBaHe UMUHOB. bHOJIOrHYeckn BakHBbIE PEakUM O.-aMHHOKUCIOT. Peakiyn
Ne3aMUHUPOBAHUSI (HEOKHUCIUTEIBHOTO M  OKHUCIMTENBHOro). Peakumu TIuapOKCHIMPOBAHMSL.
JexapOOKCUITUPOBaHNWE O-aMHUHOKHCIOT - TyTh K 0Opa3oBaHMIO OWOI€HHBIX aMHHOB H
OuoperynsaTopoB (KONaMHH, THCTaMUH, TPHUNTAMHH, CEPOTOHMH, KaJaBEepuH, [-alaHuH, Y-
aMUHOMACIIsTHast KHCIIOTa.

36) Ilentunel. CrtpoeHne mnentUAHOM Tpymmnel. ['Maponn3 nenTtuaoB. Y CTaHOBIIEHUE
AMHHOKHCJIOTHOTO  COCTaBa C IIOMOILIBIO  COBPEMEHHBIX (H3MKO-XMUMHUYECKHMX  METOJOB.
YcraHoBneHue NIEPBUYHOU CTPYKTYpBI IIENTUIOB. Omnpenenenne AMUHOKHCJIOTHOM

nocienoBatensHOCTH. IlepBuuHast ctpykrypa OenkoB. YacTHuHBINA U MOJIHBIN rugponus. [lonsrue o
CJIOJKHBIX Oekax. | TMKOMpOTEeHHBI, TUIONPOTENHBI, HyKJICONIPOTEHHBI, (HOCHOIPOTEHHBIL.

37) VYriesoabl. Monocaxapuabl. Kinaccudukarus. CrepeonzoMepuss MOHOCAXapHUOB.
D- u L- crepeoxummueckue psapl. OTKpbIThie W nukimdeckue (opmer. @opmynsr Duniepa u
dopmynel  Xeyopca. DypaHo3sl W NHUPAHO3bI; O-U [-aHOMepbl. L{WKI0-0KCO - TayToMepwus.
Kondopmarnus nupaHo3HeIX (popM MOHOCAXapuaOB.

38) Crpoenue Haubosee BaXHBIX HpeACTaBUTENEH MEeHTo3 (prbo03a, KCMio3a); TeKco3
(rnroxo3a, MaHHO3a, rajakrosa, (pykKros3a);, Ae30KcHcaxapoB (2- me3okcupu003a); aMUHOCAXapoB
(TrOKO3aMUH, MAHHO3aMHH, TAJITAKTO3aMUH).

39) HykneodunbHoe 3aMerieHre y aHOMEPHOTO LEHTpa B IHMKIMYECKHX (opmax
MoHocaxapuaoB. O- u N- mmmko3uasl. ['maponu3 rmmko3umoB. DocdaTsl MOHOCAXapHAOB.
AnmnupoBanre aMmrHocaxapoB. OKuciIeHne MOHOcaxapu0B. BocctaHOBHUTEIbHBIE CBOMCTBA aJIbI03.
I'mukoHOBBIE, TIHMKAapOBBIE, TIMKYPOHOBBIE KHCIOTHL ACKOpOMHOBas KucCioTa. BoccraHoBneHne
MOHOCaxapHuI0B (KCHJINT, COPOUT, MAHHUT).



40) Omurocaxapuapl.  Jlucaxapuisl: MaibTo3a, I1eUI00M03a, J1aKTo3a, caxaposa.

CrpoeHne, THKIO-OKCO -  TayToMepusa. BoccTaHOBHUTENbHBIC  CBOMCTBA. [ maponms.
KonhopMmarimoHHoe CTpoeHHE MaIbTO3bI U IEIITO0HO3HI.
41) ITomucaxapuapl. ['oMomonucaxapubl: Kpaxmal (aMHJI03a H  aMIJIONEKTHH),

TJINKOT€H, IEKCTpaH, [eiuTrono3a. [lektuas! (momuramakTypoHoBast kucioTa). [lepBudnas cTpyKTypa,
rugponu3. [loHsTHe O BTOPHMYHOH CTpyKType (ammiosa, Leinoio3a). | erepornourcaxapuibl:
THaJypoOHOBasl KHCJIOTa, XOHAPOUTWUH - cynbgaTel. [lepBuunas crpykrtypa. IlpencraBneHue o
cTpoernu renapuHa. [IoHSATHE O cMemaHHBIX OHomonMMepax (TMeNTeAOTITUKAHBI, MPOTEOTINKAHEI,
TJIUKOTIPOTEHHBI, TITHKOJIUTIHIBI).

42) Hyxnennossie kucnotsl. [lupuMuanHoBbIe (ypauui, TAMUAH, IXTO3WH) U ITYPUHOBEIE
(amenwH, TyaHWH) OCHOBaHUS. ApoMaTHUecKre CBOICTBA. JlakTM-TakTaMHas TayToMmepus. Peakinu
ne3aMuHUpoBaHus. KOMIUIEeMEHTapHOCTh HYKJIEWMHOBBIX OCHOBaHWWA. BomopomHble CBs3W B
KOMIUIEMEHTAapHBIX Hapax HyKJIEHHOBBIX OCHOBAHUH.

43) Hyxneosunsl. 'nnponus Hykieosnnos. Hykneotnasl. CTpoeHne MOHOHYKIJICOTH/IOB,
00pa3yIomuX HyKJICHHOBBIE KUCIOTHI. [ HAPOIN3 HYyKICOTHIOB.
44) [lepBuuHasi CTpyKTypa HYKJIEMHOBBIX Kucior. DochoamdpupHas  CBs3b.

PubGonyknenHoBble U ae30KCHPUOOHYKIENHOBbIe KHCIOTH. Hykneotumuerii coctae PHK u JIHK.
I'maponus HyknenHoBbix KucaoT. [Tonsatue o BropuuHoil ctpykrype JHK. Posb BomopoaHbIx cBsi3eit
B (DOPMHUPOBAHUY BTOPUYHON CTPYKTYpHIL. JIeKapcTBEHHbIE CPEACTBA HA OCHOBE MOAU(UIIMPOBAHHBIX
HYKJICMHOBBIX OCHOBaHUWH ((ropypaumn, mepkantomypus). V3MeHeHHEe CTPYKTYphl HYKICHHOBBIX
KHCIIOT MOJ NIEUCTBUEM XUMHUYECKUX BeleCcTB. MyTareHHOe ENCTBHE a30THCTON KHCIOTBI.

45) Hyxneozuamono - " o ocdatel. AMO, AllD, ATO.
Huxornnamuanykneornansie kondpepmeHTol. Ctpoenne HAJI+ u ero docpara HAAD+. Cucrema
HAJI+ - HAJTH.

46) Jlunuael. OmbuisieMble aunuasl. Helitpanbable Tunuabl. EcTecTBEHHBIE KUPBI Kak
CMECh TPUALMWITINLIEPUHOB. [Iprpo/HbIe BHICIINE KUPHBIE KUCIOTHI: MaIbMUTHHOBAS, CTEAPUHOBAS,
OJICMHOBas, JIMHOJIEBas, JIMHOJICHOBas, apaxuioHoBas. [lepoxcumHoe OkucieHHe (GparMeHTOB
KHUPHBIX KUCJIOT B KIETOYHBIX MEMOpaHax.

47) Dochomunupl. docharunossie KHCIIOTHI. dochaTuarITKoIaMUHBI "
dochatunmicepunsl (kedanuHbl), QochaTuAMIXOTUHBI (JICHUTHHBI)- CTPYKTYPHBIE KOMIIOHEHTBHI
KIIETOYHBIX MEMOpaH.

48) Churromunuael, uepaMuibl, COUHTOMHETHHBI. | uKomumuasl (1epeOpo3uasl,
TaHTIINO3UIBI).

49) Heowmbuisiemble nmunuapl. Tepnensl. MoHO- U OUIMKIMYECKUE TEpIEeHbl. JIMMOHEH,
MeHTOoJ1, Kampopa. ConpspKeHHbIE MOJIMSHBI: KAPOTHHOM b, BATAMUH A.

50) Crepounsl.  IlpencraBneHune 00  ux  Ouosormueckord  pomu.  CrepaH,

KOH(OPMAIIMOHHOE CTPOEHHE So- U S5B- CTepaHOBOrO CKesieTa. YTJIEBOAOPOJbI- POJOHAYATIBHUKU
IpyNIl CTEPOMIOB: 3CTpaH, AaHAPOCTaH, IPerHaH, XxosaH, xojecraH. CTepouiHbIE T'OPMOHBI.
OCTpOreHbl, aHJIPOTeHbI, T€CTareHbl, KOPTHUKOCTEpOuAbl. JKemyHble KHCIOTHI. XoJjeBas KHCJIOTa.
I'mukoxoneBas u TaypoxosaeBas KuciaoTel. CtepuHbl. XosecTepruH. DprocrepuH. [IpeBpamienne ero B
BUTaMUHBI Tpynnbl D. ArMKOHBI cepliedHbIX TTUKO3UI0B. Jlurutokcurenud. CTpodanTHINH.

3.2. Dk3amenanmonnble 3agayn (MOIIK-8.1):

1) Ionyuennoe u3 raoko3sl coenuHenne C3HegO3 B peakunu ¢ HaTpreM o0pa3yeT coelMHeHNE

cocraBa C3H;Na,03, ¢ kapbonatom kanbnus — CgH;9CaOg, ¢ 3TaHOTIOM B IPUCYTCTBUU CEPHON KUCIOTHI —
CsH1003. HazoBuTe 3T0 coenMHEeHNE U HATTUIIINTE YPaBHEHUS PEaKITHil.

Pemenne:

[Tpu MOJIOYHOKHMCIIOM OPOXKEHHUH W3 TIIFOKO3bI IMTOIy4aeTcss MOJIouHas (2-THIPOKCHIIPOTIAHOBAS) KUCIIOTA!
C6H1206 — 2CH3'CH(OH)'COOH

B peakiiuu MOJIOYHOM KMCJIOThI ¢ HATPUEM YYAaCTBYIOT M TMIPOKCHIIbHAS M KAPOOKCHIIbHAS TPYIIIbI:
CH3-CH(OH)-COOH + 2Na — CH3-CH(ONa)-COONa + H,?1

C xapOOHATOM KaJbILIHUs U C 3TAHOJIOM MOJIOYHAS KMCJIOTa pearupyeT Kak OObIuHas KapOOHOBast KHUCJIOTa!

CaCO; + 2CH,CH(OH)COOH — (CH;CH(OH)COO0),Ca + CO,?1 + H,0,

t, H
CH;CH(OH)COOH+C,HsOH — CH;CH(OH)COOC,Hs+H,0.



2) C moMoIIpI0 KaKuX peakinii MOKHO OCYIIECTBUTH CIICAYIONTHE TIPEBPAIICHUS: caXapo3a — TIIF0K03a —
TJIIOKOHOBAs KUCIIOTa?

Pemenue.
Caxapo3a TuIpOIM3yEeTCs IPU HATPEBAHKUH B IIOJIKMCIIEHHOM PacTBOPE:
t H
CioHyCyy + HyO ——= CHu0p + CH, L0,
Caxapo3aa miokoza  hpykTos4

['11r0K03a OKHCISAETCS CBEXKEOCAKACHHBIM TuApokcruaoM Menu (I1) ¢ oOpa3zoBaHNEM TITIOKOHOBOH KHUCIOTHI
(CeH1209):
CH,OH—(CHOH);—CH=—=0O + 2 Cu{OH}, —*

——= CH,0H—({CHOH);—COOH + Cud,} + 2 H,0

3) [okaxuTe OCHOBHOCTb MTUPHIMHA, IPUBEANUTE COOTBETCTBYIOIINE IPUMEPHI PEAKIIUA.

Pemenne.

[Tupuann sBIsSETCA TUINYHBIM OCHOBaHUEM C pKp, = 8.8. ET0 0OCHOBHOCTH HMXE OCHOBHOCTU aMMHAaKa U
annpaTHYECKUX aMHUHOB, TaK KaK HEMoAeNIEHHAs 3JIEKTPOHHAsI Mapa MUPUIMHOBOIO a30Ta, 38 CYET KOTOPOH
TIPOMCXOIUT B3aHMOIEHCTBHE C IIPOTOHOM, HAXOAUTCS HA SP*-THOPHIHOI OpOUTAITH. DICKTPOHHAS Ke Mapa
AMHHHOT'O aTOMa a30Ta HAXOJUTCS Ha SP -THOPHAHON OPOHTANH, TT03TOMY Goee yaleHa OT sIpa U Jerde
B3aUMOJICHCTBYET C MpOoTOHOM (pKramMuaka pasHa 4.8, Metninamuna — 2.3).

C HPYFOﬁ CTOPOHLBI, OCHOBHOCTB IMUPHUANHA BbIIIC OCHOBHOCTH aHUJIMHA U apOMATHYCCKHNX aMUHOB

(pKy, anunmuna = 9.4). B Monekysie aHWINHA, KaK U IPYTHX apOMAaTHIECKUX aMUHOB, HEMOACIEHHAS
3JIEKTPOHHAS T1apa a30Ta y4acTBYET B CONPSIKEHUU C apPOMAaTHUECKUM KOJIBLIOM U JIEJIOKAJIN30BaHa, a B
MOJIEKYJIe TUPUIUHA Mapa AJIEKTPOHOB MPUHAIEKUT TOIBKO aTOMY a30Ta.

OcHOBHEBIE CBOMCTBa IMUpUAUHA NPOSABIAIOTCA KaK IIPpU B3aI/IMO)Z[CI‘/'ICTBI/II/I C KUCJIOTaMHU, TaK U IIpH
B3aMMOZCHCTBHN C BOJOM:

O w0
N N+ CI
H
O - w-0
N N+ OH

H

4) Hanumure Tpu ypaBHEHHUS peaKIMid, B KOTOPbIe MOXKET BCTyMaTh 4-HuTponupuauH. [Ipennoxure crocod
0OHapyXeHHs 3TOTO COEANHEHUS B €T0 BOJIHO-CIIUPTOBOM PacTBOpE.
Pemienne. 1) 4-HUTPONUPUINH MPOSIBIISIET OCHOBHBIE CBOIMCTBA 32 CUET MUPHIMHOBOIO aTOMa a30Ta:

NO, N,
s e
+Ho ——— |
. T
N 'T ar
H

2) Hutporpynma MoxeT ObITh BOCCTAHOBIICHA JKEJIE30M B KUCIIOHN cpezie, IpU 3TOM 00pa3yroniascs
aMUHOTPYMIA U a30T B IUPUAMHOBOM KOJbLE PEArupyIOT € COJSTHOM KHUCIOTOM:



NH,CI

NO,
= =
+ 3Fe +8HC —— || +3FeC, +2H,0
e Tk
N

N
| Cl
H

3) HpI/I B3aPIMOI[CI>iCTBHH 4-HI/ITpOHI/IpI/IHI/IHa C BOAOPOAOM NPOUCXOAUT BOCCTAHOBJICHUEC HUTPOT'PYIIIIbL
A0 aMUHOTPYIIILI U THAPHUPOBAHUEC MTUPUANHOBOTO KOJIbLIA:

NO, NH,
/_.f"
+6H, Pt = h +2H,0
e
) |

H

OOGHapyXUTh 4-HUTPOITHUPHINH B BOJHO-CIIUPTOBOM PACTBOPE MOKHO C TIOMOILBIO JJAKMYCa, MOCKOJIBKY
pacTBOp UMeeT CIabOIIeIOUHYIO Cpey:

H,0 NO,
e =
| +H,0 =——= | + OH
T Tt
) |
H

5) TlpuBeauTe CTPYKTYPY CyIbhaHUIaMu/Ia, JaiiTe Ha3BaHUE MO CHCTEMATHYECKONH HOMEHKJIIAType.
Pentenne.

3P
SKN _R
H

HzN 4-amMuHOOEH30IICYTb(hOHAMHI]T

6) [pemnoxkuTe CXeMy CHHTE3a CATUIIUIOBOM KUCIIOThI M alleTUIICATUIIIIOBOM KHCIOTH U3 0-Kpe30Jia

Pemenue.

HarpeBanue kpe3oiia ¢ OKUCBIO MEIH:

HO-C6H4-CH3 --(CuO, 150C)--> HO-C6H4-COOH

OxkwciieHre BO3yXOM IIENOYHOTO TIJ1aBa;

HO-C6H4-CH3 --(02, NaOH, 310C)--> NaO-C6H4-COONa --(H")--> HO-C6H4-COOH

Tax ke OKUCIIeHHE TIPEIBAPUTENIBHO CYIb(HUPOBAHHOTO Kpe3oia:

HO-C6H4-CH3 --(H2S04, t)--> 4-cyasdo-2-metrndenon --(K2Cr207, H2S04)--> 4-cynshocanuiniosast

kuciora --(HCI, H20, t, -H2SO4)--> canuiunosas KucioTa

ATETUIICATTMIIUIIOBAS TTOTYYASTCs AMIIMPOBAHUEM CATMIIMIIOBOH KUCIOTHI:

HO-C6H4-COOH + (CH3C0)20 ----> CH3-CO0O-C6H4-COOH + CH3COOH

7) Hanucatp peakuuu BHYTPH- H MEXMOJICKYJIIPHON KOHICHCAIMH a, b ¥ g aMUHOKHCIIOT.

Pemenue.

ITpu HarpeBaHUK aMHHOKHCIIOTHI Pa3jiaraloTcs ¢ 00pa3oBaHUEM Pa3IMYHBIX MMPOLYKTOB B 3aBUCHMOCTH OT

ux tuna. [Ipy HarpeBaHuH a-aMHHOKHUCJIOT B PE3YJIbTaTe MEKMOJICKYJISIPHOM JAeTUapaTaui 00pa3yrTes

UKJIMYECKAE aMUJIBI - TUKETONUTICPA3UHbI:



C

- CH.),CH..
. {CHy»CH—CH—COOH t (CH3)CH.
3 {CHz}» ?LH — HIL i\lii-E
. o S “CH(CH;),
'S

IIpu HarpeBanum D-amunokucaom ot HAX OTHICTIISICTCS AMMHUAK ¢ 00pa30BaHUEM 0., -HETPeaeTbHBIX
KHUCJIOT C CONPSKEHHOM CUCTEMOM ABOMHBIX CBS3EH:

_ L
CH;CH—CH-CH~ COCH CH,CH,—CH=CH—COOH
ETHZ {_HZ‘ED}

HarpeBanue §- u d-amunokucnom corpoBOX1aeTCsl BHyTPUMOJIEKYJIIPHON AeTuapaTaunuei u
00pa3oBaHWEM BHYTPEHHUX LUKJINYECKUX AMHUJIOB — JAKTAMOB:

O
CH: G I
) | Il t NH
H-N—CH,—CH—CH,—C—CH
—H,O)
(70} CHs
8) HpI/IBC)Z[I/ITe peakumo aeruaparanun SI0JIOYHOM KHCJIOTBI, IPUBOJSAILYIO K 06pa3OBaHI/I}O B

opranu3Me yMapoBOW KUCIOTHI.
Pemenue.

MpuMep peakumn aervapaTtaumm
0
0 t 0
A / H
Sem-o-d — O\c—cchc/

\
0 [‘}H op -H0 HO/ H \OH

FAfnoyHan kKucnoTa DyMApOEAA KKCNOTA

9) CocraBbTe CXeMy CHHTE3a MMH/Ia THATAPHOU KKCIIOTHI (CyKIMHUMUA). B 4yeM ero ocobeHHOCTh?
Pemenue.

@] 0 =
COONTH, o
( °c ( NH,
—— — NH -
—~NH, - NH, NH
COONH, ™ WA
i 5 O 2 O

B cyknuHMMHEIE aTOM BOJOPO/Ia B IMHHOTPYIITIE 00JIaaeT 3HAYNTEIHHON IPOTOHHON TOJIBHKHOCTHIO, YTO
BBI3BAHO AJICKTPOHOAKIICTITOPHBIM BIUSHUEM ABYX COCEIHUX KapOOHWIBHBIX Tpymin. Ha 3ToM ocHOBaHO
nosryderre N-OpoM-CyKIIMHUMEIA — COSTUHEHUS, MIMPOKO MCTIOIB3YEMOTO B KAUYECTBE OPOMHUPYIO-IIIETO
areHTa JiyIs BBEJICHUS OpOMa B aJTMIIEHOE ITOJIOKEHUE:



O

C H-ONa + Bl’g
NH eée NaOH NaRl
@]

10) CocraBbTe cxema peakiiii IaBereBoil, MATOHOBOH, SHTAPHOM, TIIyTApOBON KHUCIIOT.
Pemenue.

HOOC—COOH _, 0, + HcooH (T=160-180°C)
N

HOOC COOH _,c0, + CH;COOH (T=140-160°C)
-0
P U s
HOOC” 2 COOH _, SO (T=300°C)
o)
H,O+ O

AN

HOOC COOH _, O (T=300°C)

11) IIpennmoxkuTe BOBMOXKHYIO CTPYKTYPHYIO (hOpMYITy BEIIECTBA, O KOTOPOM M3BECTHO, YTO OHO: a)
pearupyer ¢ HieJIOUHbIM pacTBopoM ruapokcuna meau (I1); 6) pearupyeT ¢ 6pOMOBOIOPOIHON KUCIOTOM; B)
HE pearupyeTr ¢ aMMHAaKOM; I') COJICPXKUT 3 aToMa Yriiepoia; 1) ONTUYEeCKH aKTHBHO. Hamummre cxeMsbl
COOTBETCTBYIOIINX PEAKLUI U YKaXKUTE aCHMMETPUUECKUI aTOM yIIIepoaa.

Pemenue

U3 a) u 0) cienyeT, 4To BEMIECTBO MOXKET IPEACTABIATH COOOM ABYXaTOMHBIH criupT. U3 B) cienyeT, 4To
OHO HE COZEPKHUT aTOMOB T'aJOI'€HOB U KapOOKCHIbHOM rpynmbl. HakoHel, oquH U3 Tpex aToMOB yriepoaa
JOJKEH UMETh 4 Pa3HbIX 3aMECTHTENS (aCHMMETPUUYECKUI aTOM yTIJIeposa, 00eCIeyNBAOIIUI ONTHYECKYTO

aKTHUBHOCTb, T.€. CYIIECCTBOBAHUE ONITUYECKUX N30MEPOB). Bo3moxkHas Gpopmyna BemiecTsa:
+*

CHyCH—CH,
OH OH
3Be3104K0il 0003HaYEH ACUMMETPUUECKUI aTOM yriepoja. Y paBHEHHUS PeaKIfii:
H
H 45— OH H,C—0 C|)—CH
£ KOH 2 H‘H a-“ :
2 + CUOH), —= -
HC ——OH H c| T - O——CH
CH, CH, H CH,

SIPKO-CUHUMN PacTBOP
HOCH,-CH(OH)-CH; + HBr — BrCH,-CH(OH)-CHj; + H,0.
3axiroueHue: mpomananon-1,2.
12) TIpuBenuTe CXeMy CHHTE3a YKCYCHOW KHCIOTHI W3 3THJIOBOTO CIHPTA, YKKUTE MPU3HAK MOCIETHEH
PEaKIvH.
Pemenmue.
5C2H50H + 2KMnO4 + 3H2S04 = 2MnS0O4 + K2S04 + SCH3CHO + 8H20
CH3CH=0 + 2Cu(OH)2 ----> CH3COOH + Cu20| + H20 (BsImaieHne KUPIIHIHO-KPACHOTO OCAIKA)
13) IpuBeauTe cxemy CHHTE3a OCH30HHOM KHCIIOTHI U3 METaHa.
Pemenue.



2CH4 = C2H2 + 3H2 (mupomu3 merana, 1500 rpamycos mo I{enbcuio)

3C2H2 = C6H6 (Tpumepuzanus anetwieHa pu temieparype 600 rpan. Lenpcus u npu npormrycKaHuy
4yepe3 aKkTHBUPOBAHHBIH YToJib;Peakius 3enHCKOro)

3aTeM 1o cxeme 2 TOTyIHM:

CH4 + C12 = CH3ClI + HCI (peakuus uaet Ha cBeTy - (POTOXHUMHUYECKas, MEXaHHU3M -
CBOOOTHOPAVKAIILHBIH )

C6H6 + CH3Cl = C6H5-CH3 + HCI (ankunupoBanue no @punento-Kpadrcy, karannzatop - XJI0pua
AITFOMUHISA)

5C6HS5CH3 + 6KMnO4 + 9H2S04 = SC6H5COOH + 3K2S04 + 6MnS0O4 + 14H20 (peakuus unet mnpu

HarpeBaHm/I)
14) Kak MOHO MOJIyYUTh TPOMHOHOBYIO KUCIIOTY U3 OpoMdTaHa?
Pemenue.
CH3CH2BI' g CH3CH2COOH
B Monexyse nponroHOBON KUCIOTHI COAECPIKUTCS TPU aTOMa YTIIepona, a B MOJIeKyJie OpoM3TaHa — JIBa.
JIOTIOJTHUTENBHBIN aTOM YTJIepOoJa MOXKHO BBECTH B COCTAB MOJIEKYJIbI, HCIIOJIB3YsI pEaKLUI0 3aMEIIECHNUS C
OUaHUIOM KaJIus:

CH3CH2BI' + KCN — CH3CH2CN + KBr.
B a710i1 peakunu 06pa3yeTcst HUTPHI MPOIMTUOHOBOM KUCIOTHI (STHIILHUAHK), KOTOPBI TUAPOIU3YETCS PH
HarpeBaHuy ¢ 00pa30BaHUEM IIPONMOHATA AMMOHUS:

CH3CH2CN + 2H20 — CH3CH2COOMH4
[Nonkucnenue pacTBopa MpONUOHATa AMMOHHUS JTa€T MPOIMOHOBYIO KUCIIOTY:

CH;3;CH,COONH, + HCl — CH3CH,COOH + NH,CI.
Hpyroii crioco0 pemreHus 3Toil 3a1a4u CBsI3aH C UCIIOJIh30BAHUEM MarHIHOPTraHUIECKUX COSTUHEHUN U
MOJXKET OBITh MPOUJLTIOCTPUPOBAH CXEMOIA:
Mg CO,. H,0O
CszBr i C2H5MgBr i C2H5COOMgBI' — C2H5COOH

15) Harmmute ypaBHEHHS peakIiii, COOTBETCTBYIOIIHE CIEIYIOIIEH CXeMe:

C.H,OH
1
CH,COONa
4\ CH,COOH
6
CH,COOCH,

Pemenue.
1) DTaHOo OKUCIAETCS JI0 alleTaTa HaTPUs XPOMAaTOM HATPHS B IEIOYHOM PACTBOPE:
3C,HsOH + 4Na,CrO4 + 7NaOH + 4H,0 = 3CH;COONa + 4Na3[Cr(OH)g].
2) DTuiareTar ruIpoIu3yeTcs MO ICHCTBUEM MIETOYCH:
CH3COOC2H5 + NaOH = CH3COONa + C2H5OH
3) DTaHOJ OKUCISIETCSI 10 YKCYCHOM KUCIOTHI JMXPOMATOM KaJlisi B KUCIIOM PacTBOpE:
5C,HsOH + 4KMnO, + 6H,50, = 5SCH;COOH + 2K,SO, +4MnSO, + 11H,0.

4) DtunamneraT MOXKHO TIOJyYUTh U3 alleTara HaTpHs AEHCTBUEM STHITHOIH/IA!

CH5;COONa + C,Hsl = CH;COOC,H; + Nal.
5) VkcycHas kuciaoTa — ciabast, T03TOMY CHIIbHBIE KHCJIOTBI BBITECHSIOT €€ M3 alleTaToB:

CH3COONa + HCI = CH3COOH + NaCl

6) CrnoxusIii aup o6pasyercst MPH HArPEBAHWN YKCYCHOMN KHCIOTHI C STAHOIOM B MPHCYTCTBUY CEPHON
KHUCIIOTHI:

H,S0O,
CH3COOH + CszOH = CH3COOC2H5 + Hzo

-

16) C IIOMOIIBIO KAKHUX XUMHUYCCKUX pCaK]_[I/Iﬁ MOXXHO OYUCTHUTH IPOIIaH OT IIPUMECHU npor[eHa?


http://www.xumuk.ru/encyklopedia/2/3351.html
http://www.xumuk.ru/encyklopedia/2551.html
http://www.xumuk.ru/encyklopedia/426.html
http://www.xumuk.ru/encyklopedia/2/4344.html
http://www.xumuk.ru/farmacevt/1284.html
http://www.xumuk.ru/encyklopedia/1914.html
http://www.xumuk.ru/encyklopedia/186.html
http://www.xumuk.ru/encyklopedia/186.html

Pewrenue.
[IporeH MOXHO TTOTJIOTUTH OPOMHOM BOIOM:
CH;-CH=CH,; + Br, — CH3;-CHBr-CH,Br
WJIM BOAHBIM PacTBOPOM IEPMaHTaHATa KaJHsi:
CH;-CH=CH, + [O] + H,O — CH3-CH(OH)-CH,OH.
[Ipoman ¢ 3TUMU BelIECTBAMHU HE pearupyeT U yIeTYyUUBACTCS.
17) KonmuuecTBeHHOE CofiepKaHue TUMOJIa (MPOTHBOTIIMCTHOE CPEAICTBO) B JICKAPCTBEHHBIX ITperaparax
ofpeieNsieTcss OpOMaTOMETPHUECKH.

AR {Ch—cn,

b
OH

Kakas peakuus JieXXuT B OocHOBe AaHHOro meroga? Kakue (akTopsl BIUSIOT Ha NMPOTEKaHHE IAaHHOU
peaxImm’?
Pemenue
B ocHoBe MeToa JEKHUT peakuus 3JIEKTPOPHUIBHOTO 3aMEICHUs] B apoMaTHYeckoM siape. [Ipu Hanmumm
HECKOJIPKUX 3aMECTUTENEH HEOOXOANMO YUUTHIBATh UX COBMECTHOE OPUEHTHUPYIOLIEE BIMSHUE.
OPUEHTAILIVA B JIM3AMEIIEHHOM APOMATHUYECKOM KOJIBLIE:
- COI'JTACOBAHHASI - 3amecTHTENN HANPABIISIOT BXOSIIMN 31eKTPO(QUITBHBIN pPeareHT B OHH U TE Ke
MIOJIOXKEHHSI APOMATHYECKOTO KOJIBLIA.
- HECOT'JIACOBAHHAZ - 3amecTuTeny OpUeHTUPYIOT BCTYIAOMIYIO 3IEKTPOMUIBHYIO YacTHITY B pa3HbIe
MOJIOXKEHNS apOMATHUYECKOT0 KOJIbLIa.
[Tnanupys cMHTE3 3aMEIEHHBIX OCH30JI0B HEOOXOANMO YUUTHIBATH CIEAYIOIIEE:
1. Ecnu OeH305IbHOE KOJIBLO COINCPKUT [BE aKTUBUPYIOLIME TPYIIIBI, TO 0OJiee CHIBHBIA aKTHBATOP
HAaIpaBJisieT BCTYIUIEHUE TPEThEro 3aMEeCTUTE.
5.Ecnu B GEH30JbHOM KOJIBIIE HAXOAATCS aKTHBATOpP M JIE3aKTUBATOP, TO MECTO BCTYIUICHHSI TPETHETO
3aMECTHUTEIISI KOHTPOJIUPYET aKTUBHUPYIOLIAs TPyIIIIa.
6. Ecnu nBa 00bEMHBIX 3aMECTUTENSI HAXOAATCS B Mema-TIOJIOKEHUH MO OTHOILCHMIO APYT K IPYry,
HE3aBUCHMO OT WX OPHEHTHUPYIOUIETO BIHSHUS, MaJIOBEPOSTHO, YTO BXOASLIMH AIEKTpoduI
pasMelaeTcss MeX /1y HUMH BCIIEJCTBUE NMPOCTPAHCTBEHHBIX 3aTPyIHEHUH.
7.B nonuzamerieHHOM OEH30JIbHOM KOJIbIE HEOOXOIUMO YUHTHIBATh OPHEHTHPYIOIIEE BIMSHHUE BCEX
3aMECTUTEIICH.
Tumon - TpusameleHHOe MNpPOU3BOAHOE OeH3o0ma, coiepkamiee MeTwibHylo CHsz-, M30mpomnmibHyo
(CH3),CH- u ruapokcwipnyto OH-rpymmel. Bee 3amecturenu o-, n- OpUSHTAHTBI, U3 HUX THAPOKCHI CaMbIi
CUITBHBIH, BeieacTBre +M-addexra.

WieTHnhHO (M APCKCH L dronpenianygel
CI4TIN e TPV ITILRT PPV
, . 4
: i
|
i i
i OPUSHTUPYEIRE mIHsINC |

—— o oos = FAMECTHTEISH B THMOJC —— -~

BiisiHue METWIBHOM W THIAPOKCWIBHON TPYIII - IIPUMEP COIVIACOBAHHOM OPUEHTALIMH, aKTUBUPYIOTCS
OJIMHAKOBBIC TIOJIOXKEHUsI OEH30JbHOIO Konblia. Kak BWAHO U3 TpUBEICHHBIX (opmyln, Hauboiee
aKTUBUPOBAHHBIMU TOJIOXKEHUSMH K aTake 3JIEKTPOQHIbHBIM peareHToM siBisiercst 4 u 6. MiMeHHO B 3TH
MOJIOXKEHHS OyIET MPOMCXOAUTD 3IEKTPOPHIBHOE 3aMEIECHHE.

3akmrouenne: Peakiust OpoMupoBaHus THUMoONa (ANEKTPOQUIBHOE 3aMellleHre) OyAeT NPOXOIUTh B
nojoxkeHuss 4 U 6. DTH TONOKEHUSI aKTUBUPYIOTCS 3a CUET COIVIACOBAHHOM OPHUEHTAllMd METHIBHOW M
THAPOKCUIIBHOM TPYIL.

18) PacrosioxuTe CUPTHI B MOPSIIKE YMEHBIIICHUS UX KUCIOTHBIX CBOWCTB: @) TPET-Oy THIIOBBIH,
OyTHJIOBBIN, METHIIOBBIIT; 0) 4-x10pdenon, 2,4-mumerundenon, 2,4,6-rpuxiopdenon, heHor,
LUKJIOT€KCAHOI; B) M-HUTPO(EHOI, PEeHOI, napa-Kpe3oil, 2,4,6-TpHHUTPO(EHOT; ') OEH3UIIOBBINA CIHPT,
¢benon, 1-IMKIOTeKCHI3TaHOI

Pewenue.



[TonoxeHne KMCIO0THO-OCHOBHOI'O PaBHOBECHSI ONPEEIIETCS yCTOWIMBOCTBIO COOTBETCTBYIOIEIO AHUOHA —
YeM OHa BBIIIE, TeM OoJiee CHIIbHOM KUCIIOTOH sIBJIsieTCA CIIMPT. B CBsI3U ¢ 3TUM (peHoIIb! sBIIsAt0TCs Oosee
CHJIBHBIMH KHCJIOTaMH, YeM aludaTndeckrue cnupThl. JJoHOpHBIE 3aMeCTHTENN B OEH30IbHOM KOJIBIIE
MOJIEKYJIBI (peHOIa CHIKAIOT KUCIOTHOCTD, aKIIEITOPHBIE — MOBBIMIAIOT. P PEKT 0COOEHHO 3aMETEH B TOM
cilyyae, KOTa 3aMECTUTENb PAcIIOIOKEH B OPTO-NIapa-monokeHusX. [loaTomy oO1muii psig KUCIOTHOCTH
BBITJIIUT CIEAyIOmUM obpazoM: 2,4,6-Tpuxiopdenon > 4-xnopdenon > gpenon > 2,4-qumetundeHorn >
LUKJIOT€KCUIIOBBII CITUPT.
19) PacrionoxuTte B HOPsIIKE BO3PACTAHHS KMCIOTHOCTH CIICAYIOLINE BelecTBa: ()eHOI, CEPHHUCTAs KUCIIOTA,
MeTanoi. [IpuBenuTe ypaBHEHHS XUMHUUECKUX PEAKLIUHA, TOATBEPKAAIOLINE TPAaBUIILHOCTD BEIOpaHHON
MOCJIEeI0BaTEILHOCTH.
Pemenne
IpasunbHeiit psaa Beirasaut Tak: CH3;OH < CgHsOH < H,SOs.
deHon cuiIbHEE METaHOoJIa, TOCKONIBKY (PEHOJI pearupyer ¢ pacTBOpaMH Ienodei, a MeTaHOI — HeT:

CgHsOH + NaOH = C5H5ONa + Hzo 5 CH;0H + NaOH —I—
Jlanee BOCTIONB3yeMCs IPABUIIOM, COITIACHO KOTOPOMY 0oJee CUiIbHasl KUCIIOTa BBITECHAET Ooee crnalyro u3
€c COJIeH.

C¢HsONa + SO, + H,0 = CgHsOH + NaHSO; .

3akmoueHue: PeHoll BBITECHAETCS CEPHUCTOM KHUCIOTOM 13 (heHOIIATa HATPUs, CIIEA0BATEIbHO, CEPHUCTAS
KHCJIOTa CHIIbHEE (DeHoma.

20) YkaxxuTe BUI M 3HAKH dJICKTPOHHBIX 3P PEKTOB Xj10pa B MosieKyinax xinopoensona COHS-Cl u
xsopuctoro 6ensmia COHS5-CH2-CI. U306pa3ute > ekt rpaduyaecku.

Pemenue.

B Mouekyie xjiopOeH30i1a aToM XJIopa mposBiseT —l-3¢dekT u3-3a 00JbIICH AMEKTPOOTPUIIATSILHOCTH
XJIOpa 10 CPaBHEHUIO ¢ yriiepoaoM. ['paduueckoe nzodpaxkenue —l-ahdexra aroma xmopa Cl Kpome toro,
aToOM XJIOpa B MOJIEKYJIE XJIOpOeH301a MPOSIBIIET ME30OMEPHBIN 3P PEKT. ITO CTAHOBUTCS MOHATHBIM, €CITH
JOMYCTHUTh, YTO aTOM XJIOpA HAXOAUTCS B SP2 -THOPUAN30BAHHOM COCTOSIHUM, U HETIOJICTICHHAS Mapa
3IIEKTPOHOB Ha HETUOPHIN30BAHHOHN P-OpOHUTAIN YACTHYHO CMEIIEHA B CTOPOHY OEH30JBbHOTO KObIIA B
pe3ynbTaTe 00pa3oBaHUs eMHON COPSKEHHOW BOCHhMIIEKTpoHHOH opbutamu Cl 30 CnenoBaTtensHo,
aTOM XJIOpa B MOJIEKYJIE XJIOpOeH301a mposiBIsieT Kak — I-3ddexT, Tak u +M-sddekr, uaro rpaduuecku
n3o0paxaercs cieayronmum oopazom: Cl YcraHoiieHo, uTo y atoma xjopa —l-a¢dexr 6omnbiie, yem +M-
3¢ eKT; M03TOMY aTOM XJIOpa SIBISIETCS HJICKTPOHOAKLENTOPHBIM 3aMecTUuTeIeM. B Mosiekyie ximopucroro
OeH3mIIa XJIOP MPOSIBIISIET TOJBKO OTPUIATEIbHBIN HHAYKTHBHEIN 3 dekT (-1). MesomepHsIii a3 ekt xmopa B
3TOH MOJIEKYJIe He MPOSBIISIETCS, TOTOMY YTO aTOM XJIOpa OTJEIIeH OT OEH30JIbHOTO KOJIbIIA ABYMSI
MPOCTBIMH G-CBSI3SIMHU M €T0 HENOJIeJICHHAs SJICKTPOHHAS Mapa He MOKET BCTYNATh B COMPSIKEHHE C T-
3JIEKTPOHHOM cuctemoit 6en3onbpHoro konbla CH2 Cl B monekyse ximopuctoro 6eH3miIa aToM xjiopa
SIBIISIETCS DJIEKTPOHOAKIICTITOPHBIM 3aMECTUTEIICM.

21) YkaxuTe BUI M 3HAKH dJICKTOHHBIX 3()(HEeKTOB KapOOKCHIIBHOM IPYIIIIbI B IPOMIAHOBOM
CH3CH2COOH wu akpunosoit CH2 = CH - COOH kucinorax. M3o06pa3ure 3¢dexts! rpapuyecky.

Pewenue.

B Monekyne mponanoBoii kucinoThel kapookcunpHas rpynna —COOH nposiBiser oTpuiateabHbIN
uHAYKTUBHBIN 3 dekT (-I). D10 06BsAcHIeTCs cunbHOI nosipuzanueit ceszu C =0 u C — O nox BiIusHUEM
OoJiee 3IEKTPOOTPHULIATENILHOTO aToMa Kuciaopoaa. I padpuueckoe nzodbpaxenue —I-3ppexra CH3— CH2—
C(OH) =0 unu OH CH3 CH2 C O OH Kap6okcuiibHasi rpyrmina B PONaHOBOM KUCIIOTE SBISETCS
AIIEKTPOHOAKIEITOPHBIM 3aMecTHTeNIeM. B MoJiekye akpuiioBoi KUcnoTsl —I-3¢ ekt kapOoKCHITbHON
rpymmsl coxpansercs. Kpome Toro, B MoJieKyJsie akprIOBOM KUCIOTHI UMEIOTCA ABe ABOMHbIE cBsizu, C=Cu
C = O, paznenennsle oHON mpocToii cBA3bi0 C — C. [ToaToMy Bo3MoxkHO w,m-conpsikenne C C C C -
conpspxenne CrieoBaTeIbHO, KapOOKCHIIbHAS TPYIIINa B MOJIEKYJIE aKPUIIOBOM KHCIIOTHI IPOSBIISIET TAKIKE H
ME30MEPHBINH 3PPEKT, KOTOPBIH SIBISETCS OTpULATENbHBIM (-M) 13-3a MONIspU3aluK JBOHHBIX CBS3EH B
CTOPOHY 0oJiee JIEKTPOOTPUIATEILHOTO aToMa Kucnopoa. I'papuueckn M-addext nzodpaxaercs
n3orayTeiMU cTpenkamu H2C CH C O OH Takum o6pa3om, B pe3yabTaTe CyMMapHOTO AeUCTBUS —I- 1 —
Mbaddekron ammekrpornas miotHocTh Ha CH2 = parmenTe MoJIeKyIbl aKPHIIOBOW KUCIIOTHI TOHWKEHHAS
(6+), a Ha atome xucnopoaa C = O cBs3u, HA00OPOT, NoBkIIeHA (§-). Ob1Iee pacnpeaeIcHne IEKTPOHHON
TUIOTHOCTH B MOJIEKYJIE aKPHIIOBOH KHCIOTHI ¢ yueToM —I- 1 —M-3¢(ekToB MOXKHO H300pa3uTh rpauuecKu
cnemyromuMm obpazom: 29 CH2 CH C O mmu CH2 CH OH C O OH Kap6okcuiibHas rpyIa B MOJICKYJIe
AKPHIIOBOM KUCIIOTHI SIBJISIETCS] CUIIBHBIM 3JIEKTPOHOAKIIENTOPHBIM 3aMECTUTEIIEM.

22) K rpymme npoTHBOTYOSpKYIIE3HBIX CPEICTB OTHOCHTCS MapaaMuHocanuiyioBas kuciora (ITACK):

L]



Onpenenure B ’TOM COCAMHEHUU CTAPIIYIO0 XapPAKTEPUCTUUECKYIO TPYIIY M BBIACIUTE POJOHAYAIBHYIO
CTPYKTYpY, Ha30BUTE coeinHeHue o MH.
Pemenue

Opranuueckass XUMHS - 3TO XHUMHS VYIJIEBOJOPOIOB M HUX MPOU3BOAHBIX. Mcxoms wu3 3Toro,
cuctemMarnieckas (MEXIyHapoJHas) HOMCHKIATypa 3TO, (PAaKTUYeCKH, 3aMECTUTEIbHAs HOMEHKJIATypa.
Br16op pomonavanbHON (MCXOAHOM) CTPYKTYPHI M OIpEENIEHHe CTApIIMHCTBA 3aMECTHTENCH, CBSI3aHHBIX C
HEll OCHOBHBIC ONEpAllMU MpPH MOCTPOCHUM HA3BAaHUS OPraHUYECKUX COCAMHECHUN IO 3aMECTUTEIHHON
HOMEHKJIaType.

3AMECTUTEJIN - CTPYKTYPHBIE ®PAIMEHTHI, 3BAMEHAIOIIVE O/IMH NJIN HECKOJIBKO
ATOMOB BOJAOPOJA B YIJIEBOLOPOJE.

3amecTHTRIH
‘/
Pamuxanst XapakrepucTHYeCcKHe
fYTREBONOPOANKIN xapaxtep/ . DYHKUMOHATBHEIE TDYTITR

/MEYTHEBOAOPOLHBIH XapakTep/
CrapinncTRo QYHKIHOHANBNBIX (X2PAKTEPUCTHHECKUX ) TPYIIN Ofpe-
Acaseres no Tabnune.

POJOHOYAJIbHASL (MCXOJHAS) CTPYKTYPA - TA YACTb COEJWUHEHMS, K KOTOPOU
ITPUMBIKAET MAKCHUMAJIbHOE YNCJIO CTAPHINX XAPAKTEPUCTHUYECKUX I'PVYIIIL

PononayanbHON CTPYKTYpOl MOXKET OBITh OTKPBITAsl YIiiepoaHas 1emb (T1aBHas 1eTb), KapOOLMKIIbI HITH
reTepoLUKIIbL. JKenarenbHo, 4ToOBI TIIaBHAas 1Ieb BKIIFOYalia BO3MOXKHO OOJIbIliee YUCIO aTOMOB YIJiepoaa
JUIS1 HeTpeIeNIbHbIX COSMHEHUH ObUTa MaKCUMAJIbHO HEHACHIIIIEHHOM.

n-AMPHOCATIMIIUIIOBAST KMCJIOTA SIBISICTCS] TeTepOo(yHKIIMOHATIBHBIM («TeTepOCy» - pa3Hblii) COCUHEHUEM,
TaK Kak B €€ COCTaB BXOJSIT pa3iuyHble (DyHKIIMOHAIBHBIE TPYMITHI - KapOookcwibHas -COOH, ruapokcunbHas
-OH u amumuorpymma —NH,. 13 HEX crapmieil XapakTepuUCTUIECKOW TPYIONW MO JaHHBIM TaOiwIel Oyaer
KapOOKCHITbHAS TPYIITA.
PononouanbHo# (MCXOAHON CTPYKTYpOil), K KOTOPOH NMPUMBIKAET MaKCHUMalbHOE YHCIO 3aMECTHUTENICH, B
JAHHOM CITy4ae SIBIISIeTCS] OEH30JIbHOE SIIPO.

PononavanbHas cTpykTypa - 0eH30JIbHOE AP0, COSAMHEHHOE CO CTAPIIEH XapaKTepUCTUIECKOH TPYTION -
KapOOKCHIILHOM - 00pa3yeT OeH30IKapOOHOBYHO KHCIIOT

[yt aTOrO COCMUHEHUST HAN0O0JIee IPUHSTHIM SIBJISICT FEY {0+ > OeH30iHAas KUCJIOTAa. DTO Ha3BaHHE,
HapsAdy C HA3BAaHHEM TONYOI, (DeHON, aHWIHH, PA3PELICHO K yl01PCUIEHHIO TPABHIAMH 3aMECTHTENbHOI
HoMeHknatypsl MIOITAK npu noctpoenny Ha3BaHUN COSAMHEHHUN. Y YUTHIBAsI 3TO, a TaK e TO, YTO MIIaJIINe
XapaKTEPUCTUUECKHE TPYMIbl IEPEUUCISIOTCS B al()aBUTHOM TMOPSJIKE #-aMUHOCAJHMIIUIOBYIO KHCIIOTY
MOXHO Ha3BaTh 4-aMHHO-2-THIPOKCHOEH30HHAsl KMCIIOTA.

3akiroueHue: A-aMUHOCAIMIWIOBasg kuciora no MH HaspBaercs 4-amMHMHO-2-THAPOKCHOEH30MHAS
KHCJIOTA.

23) B cocTaB a3p030JbHOTO Npenapata «JIuBuan», IpUMEHsSEMOro ISl JISYUEHHST 05KOTOB, BXOAUT MAcCIIo
JaBaHIBI, OJHUM W3 KOMIIOHEHTOB KoToporo siisiercs: repanuon Hz;C-C(CHgz)=CH-CH,-CH,-C(CH3)=CH-
CH,OH. HazoBure coeanHeHne M0 3aMECTUTENBbHOM (crcTteMaTnueckoi) HomeHkinatype MFOITAK.

Pemenue
OO1enpuHATON B HAacTOsILEe BpeMs SABIIAETCS 3aMecTUTeNbHAs (cucTemarndeckas) HomeHnkinatypa UIOITAK,
KOTOPYIO 4YacTo ellle Ha3bIBAIOT MeXTyHapoaHou HomeHkinaTypoit (MH). ns moctpoenust Ha3zBanus no MH
WCTIONIB3YIOTCS CIIEAYIOIINE ONepalvu:
1. Bo1bop nCXOOHOM CTPYKTYpHI M ONIpeieIeHHE CTApIIMHCTBA 3aMECTUTEINEH.
2. Hymepamyss MCXOZHOW CTPYKTYphl C YYETOM TOrO, YTO cCTapuve (pyHKUUH JOJDKHBI MOJTYYUTh
HaNMEHBIIIE HOMEpa.
3. Iloctpoenne Ha3Banws. HazBaHue cOeTMHEHUS CTPOUTCS TIO CIICTYIONIEH CXeMe:

[IunryTes cIMTHO ¢ OCHOBaHUEM:

",

ITPE®UKC KOPEHb CYDODPUKC
-Ha3BaHMs PAJIUKAIOB U -Ha3BaHUE HCXOJHON CTPYKTYPHI -Ha3BaHME KPaTHBIX CBSI3EU U
Hecrapumx G YHKINI crapmux GyHKIUR




J1 oqMHAKOBBIX 3aMECTHTENEN M KPAaTHBIX CBSI3EH UCTONB3YIOTCA YMHOXKAFOIINE TIPUCTABKH: JU-, TPH-,
TeTpa-, u T.1I.

[Tpu nmepeuncienny Ha3BaHWI paJMKaIoOB M HeCTapIMX (GyHKIMN B an(aBUTHOM MOPSIKE, YUUTHIBAIOT
HaydalbHyI0 OYKBY CaMOTO 3aMECTUTEIIS, a HE MPHCTaBKU mepen HuM. Hampumep, «IudTiHm» B andaBUTHOM
TIOPSIZIKE TIOCIIE «METHID».

Jns ykazaHUS TOJIOXKEHUsI 3aMECTHTeNe M KpaTHBIX CBf3el mepen npedukcaMu U nocie cy(GUKCoB
CTaBAT UUQPBI, KOTOPBIE OTACIAIOT APYT OT JIpyra 3alsIThIMH, @ OT Ha3BaHHS - YEPTOUYKOH.

I'epannon sBisieTcsi HEHACHIIIEHHBIM crUpTOM. OH TPUHAUIEKHUT K OCOOOW TpYIIe OpPraHUIEeCKUX
COEIMHEHUH, Ha3bIBaEMbIX TepleHaMH. B cocTaB Mosiekyibpl repaHnonia BXOAAT ABE BOMHBIE cBsA3u 1 OH-
rpyIa, KOTopasl SIBISIETCS CTapIieii XapaKTepUCTUUECKOH TPYNIOi (CM. TabHILy).
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WcxomHoii CTPYKTYypOl B TepaHnoie OyAeT yriepoaHas Henb U3 8 aTOMOB yriiepoaa (OKTaH), a TaK Kak
oHa conepxuT crapmyto ¢yHkiuioo (OH-rpynma y C-1) u nBe nBoiinbele cBsizu mocine C-2 u C-6, TO
N00aBIsIeTCS OKOHYAHKE «IreH-2,6-011-1» B3aMeH «aH» y OKTaHA U BKIIFOUAIOTCS B HA3BaHHE J[BA METATEHBIX
paaukana y C-3 u C-7 «3,7-auMeTnn.

3akmodenue. ['epanuon Ha3bIBaeTCs 3,7-AMMETIIOKTaAueH-2,6-011-1.

24) HanucaThb cxeMy MOTy4€HUs M-HUTPOOECH30MHOM KMCIOTHI U3 alleTHIICHA.
Pewrenue:

3C,H,—C¢Hg (B mpuCYTCTBUM aKTUBUPOBAHHOTO YIJISl IIPY HarpeBaHUM)
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25) CpaBHHUTE PEaKIIMOHHYIO CIIOCOOHOCTH XJIOPAITEHA, STEHKAPOOHOBOW KHMCIOTHI M TETPAMETHIITHIICHA B
Ag-peakiusix. OTBeT OOBSICHUTE, pACIOJIOXKHTE COSIUHEHUS B TMOPSJIKE YMEHBIIEHHS pEaKIMOHHON
CHOCOOHOCTH.

Pemenue.
PeakiimonHast criocoOHOCTh B peakiusx A€ 3aBHUCUT OT HaJIM4Ms 3aMECTUTEICH MNP JIBOMHOW CBS3M B
MOJIeKyJie  CyOCTpaTa:3JIeKTPOHOJAOHOPHBIE 3aMECTHTENM  yBEIWYMBAIOT PEAKIMOHHYIO CIIOCOOHOCTH,
ANIEKTPOHOAKIENITOPHBIE 3aMECTHTENI HaoOOpOT, YMEHBILIAIOT PEAKUHOHHYI0 cIocoOHOCTh. [lo3aTtomy
COEZMHEHHS HAJI0 PACIIOIOKHTH B CIEAYIOMIEM PSIy:TeTpaMETHIIITHIICH, XJIOPITEH, STeHKapOOHOBAs KHCIIOTa.

3.3 Bonpocskl 6a30BOro MUHIMYMa MO JUCHHUIJIMHE

1. Ilpeamet 6nooprannueckoit xumun. Kiaccudurkanust opraHn4ecKux CoeANHEHNH.
2. CucreMaTHyeckas HOMEHKIIATypa, IpUMEHsAeMas JUIsl Ha3BaHHUs OPTraHMUYECKUX COCTUHEHHM.
3. M3omepust oOpraHnvdecKuX COCTUHEHNH, €€ BUIBI.
4. DnextpoHHbIe 3PHEKTH B OPraHUIECKOH XUMHUH.
5. KucnotHo-oCHOBHBIE CBOMCTBA OPraHUYECKUX COCAMHEHUM.



6. Kitaccudukarus opraHUIecKuX peakiuid.

7. ATKaHEI.

8. HenpenenbHbIE YIIIEBOAOPOABI.

9. ComnpsiKeHHBIC CHCTEMBI. APOMAaTHYHOCTb.

10. CriupTsL.

11. ®eHoMBI.

12. TIpocteie 3¢upsl.

13. KapOoHHUITbHBIC COSAMHCHHS.

14. KapOOHOBBIC KUCIIOTHI.

15. Azorconepxkariue coequHeHus. AMUHBL. [[OHATHS 0 aMMHOCTIHPTaX ¥ aMUHO(ECHOJIAX.
16. AMuHOKHCIOTE. KadecTBeHHBIC PeakITiy.

17. OnTudeckas n30MepHsl aMHHOKHUCIIOT. M303IekTprdecKkas Touka.
18. Ilenruapl. benku, ux ctpoenne. KauecTBeHHBIC peaKiluy.

19. YrneBoasl. MoHOCaxapuIbl, KTacCH(DHUKAITUS, X CTEPCON30MEPHSL.
20. IIpeacraBUTENN TEKCO3, AaHOMEPHI.

21. XuMHuueckue CBOMCTBa MOHOCAXapHIOB.

22. Tucaxapusl.

23. I[Mommucaxapuasl. ["'omMormonrcaxapuipl.

24. ITomucaxapuapl. [ eTeporonucaxapumbl.

25. Jlunmuael. [IpocTel TUTIUAABL.

26. Jlunuapl. Ci10KHBIE JTUITHIBL.

27. HyknenHoBbI€ KUCIIOTHIL.

28. Crepoupl.

29. Ankanoumsl.

30. CrepouiHbIE TOPMOHBI.

4. MeToau4yecKue MaTepHuajibl, ONpeeisiolniie Mpoueaypbl OUeHUBAHUS 3HAHWN, YMeHHH,
HABBIKOB, XapaKTePU3YIOLIUX 3Tanbl (JOPMUPOBAHUSI KOMIIETEH Mt
OcHoBHBIMH 3TaniaMu (POPMHUPOBAHUS YKa3aHHBIX KOMIETECHLMH NMPHU M3YYEHHH CTYICHTAMH AHUCLUILIMHBL
SIBIISIIOTCS ITOCIIEIOBATEIEHOE N3YyUEHHE COJEPIKATENLHO CBA3aHHBIX MEXIY COOOH pa3/esioB (TeM) yueOHBIX
3aHATHHA. M3ydeHue Kaxkporo paszaena (T€Mbl) NpearonaraeT OBJIAaJCHHE CTYyICHTaMH HE0O0XOIUMBIMH
KOMIIETCHIMSMH. Pe3ynbTar arrecTalu CTYACHTOB Ha PA3IMUYHBIX dTanax (OpMHUPOBAHMA KOMIIETEHLUH
MOKA3bIBaeT YPOBEHb OCBOCHUS KOMIIETEHIIUI CTyI€HTaMH.



4.1.

ITepeyeHb KOMNIeTeHINIi, IVIAHHPYEMBIX Pe3yJIbTATOB 00y4eHHs] U KPUTePHeB OLleHUBAHHUS OCBOCHHUSI KOMITeTeHIMI

®opmupyema | Comepxanue [nanmpyemsie Kpurtepnu onieHnBaHuA Pe3yIbTATOB 00y4YeHHs (IECKPUNTOPHI) MO NATHOAUILHON IIKAJe
1 KOMIeTeHuu/ pe3yabTaThl 00y4eHust
KOMIIETeHIUsl/ | HHIHKATOPA (mokazaTenu
HHIHKATOP JIOCTHIKEHHS 3aJaHHOIO 1 2 3 4 5
YPOBHS OCBOCHHUS
KOMIETEHINH)
OIIK-8 Cnocoden 3HATh: OCHOBHEIE
HCIO0JIL30BATh (U3NKO-XMUMHUYCCKHE,
OCHOBHbIE (U3UKO- | MATEMAaTHIECKUE U
XHMHYECKHE, €CTeCTBCHHOHAYYHEIC
MaTeMAaTHYeCKHe M | IMOHSITHS U METOIBI,
€CTeCTBEeHHO- HCTIONB3YEMBIE IS
HAy4YHbIe OHATHS U | PELICHUS
METOIbI npu | npoheccroHaIbHBIX
pemennn 3a7a4
npogecCHOHANBHBIX | YMeTh: TIPUMEHSTD
3aaa4 3HaHUA OCHOBHBIX
(U3UKO-XMMHYCCKIX,
MaTeMaTHYECKUX u
€CTECTBCHHOHAYYHBIX
MOHATHN U METOJOB I
penreHus
po¢heCCHOHATHHBIX
3a71a4 B paMKax

HBY‘IaGMOﬁ JUCHUTIIINHBI

Brnaners: ciocobamu
MPUMEHEHUs] 3HAHHUU 00
OCHOBHBIX (hH3HUKO-
XUMHUYECKHX,
MAaTEMAaTHYCCKUX U
€CTCCTBCHHOHAYYHBIX
IIOHATHUAX U METOJdaX IJIsI
pewenus
npodeccruoHaIbHBIX
3ajia4y B paMKax
M3y4aeMOM JTUCITUILTHHEI




nOIIK-8.1

Hcnoansyer npu
pemeHnn
npogeccHoHANbHbBIX
3a1a4 OCHOBHbIE
¢usnxo-
XHMHYeCcKHe,
MaTeMaTH4ecKHe U
€CTeCTBEHHO-

HAyYHbIe IOHSATHS U
METOBI

3HATH OPUHITUITBI OTCYTCTBUS OTCYTCTBUSI HUMEET 3HAHUS MMOKa3bIBAET MOKa3bIBaeT
HCIOJIb30BAHMS 3HAHWUN OCHOBHBIX | 3HAHUIA TOJIBKO XOpOoIIKe OTJIMYHBIE
OCHOBHBIX (hH3HKO- MOHSTUI U | 3HAYUTEIBHOU OCHOBHOTO 3HAHMS 3HAHHS
XHUMHUYECKHX, orpeieIeHu YaCTH Marepuala, HO He | U3y4eHHOTO H3yYCHHOTO
MaTeMaTHYECKHUX U JUICIUTLTHHBI MPOTrPaMMHOTO | YCBOHJI €ro yueOHOro yueOHOro
€CTECTBEHHOHAYIHBIX o0ydaroruics Marepuana, Jeranei, MaTepHana; Marepuaa,;
MOHSTUH U METOJIOB MPH | MOKa3bIBaeT JIOMyCKaeT JIOIycKaeT CaMOCTOATENb | CAMOCTOSTEIIHHO
pelleHUH 33134 B 3HAYUTEIIbHbIC CYIIECTBEHHbIE | HETOYHOCTH, HO, JIOTHYHO U | , IOTHYHO U
00J1aCTH CTOMATOJIOTHH 3aTpyJHEHHs MpU | omuoKy, HEOCTATOYHO MOCJIeIoBaTel | MOC/Ie0BATENbH
oTBETE Ha | HEYBEpEHHO, C MpaBHJIbHbIE BHO M3JIaraeT | O U3JaraeT u
MpeII0KEHHbIE GOJBITUMH (bopMyTHPOBKH, u HHTEPIIPETHPYET
OCHOBHBIE U | 3aTpyJHEHUAMU | HapyLICHUS UHTEPIPETUP | MaTepuasl
JIOTIOTHUTENbHBIE | M3JIaraer JIOTHYECKOM yeT y4eOHOro Kypca;
BOIIPOCHI MarepHa. MOCIIE/I0OBATEILHO | MaTepUaIbl packpbIBaeT
CTH B M3JIO)KEHUH | y4eOHOTO BECh CMBICT
MPOrPaMMHOTO Kypca; HO He | mpeaaaraeMoro
Mmarepuana MOJHOCTHIO BOIpOCa
packpbiBaet
CMBICIT
npeagaraeMor
0 BOMpoca
YMmersb: Vcnonb3oBaTh Oo6yuatomquiics He | OOyvaromuiics | OOydaromnuiics Oo6yuaronmumiic | OOy4arouuiics
3HAHMA PU3HUKO- MOXET HE MOXET MOXET ST MOYKET HCIIOJIB3YET
XHMHUYECKHX, HCIIOJIb30BATh UCITIOJIB30BATh HCIOJIB30BATh HCIIONIB30BaTh | TeopeTHuecKue
MaTeMaTHYECKUX U TEOPETHYECKHE TEOPETHYECKUE | TEOPETHYECKHUE TEOPETHYECKH | 3HAHMS
€CTCCTBCHHOHAYYHBIX 3HAHUA 110 3HAHUA YaCTHU 3HAaHUA € 3HAHU Martepuajia
MOHSTUN U METOJIOB MPH | AUCUMIUIUHE JUTS | MPOTPaMMHOrO | MaTrepuala , HO He | Marepuaia CaMOCTOSITEIILHO
peLlICHUH 33134 B petieHust Marepuaa, YCBOWJI €r0 CaMoCTOSATENb | , IOTUYHO U
00J1aCTH CTOMATOJIOTHU MPAKTHYECKUX JIOyCcKaeT Jieraei, HO, JIOTHYHO U | MOCJIEI0BATENILH
npodeCcCHOHANIbH | CYIIECTBEHHBIE | IOIMyCKaer rnocneaoBaren | o
BIX 33]1a4 B ouInoKH HETOYHOCTH, BHO HHTEPIIPETHPYET
pamkax PIT HapyIICHHs HUHTEPIIPETHP | MaTepUalibl
JIOTUYECKOM yer y4eOHOTO Kypca
MOCIIEZIOBATENIFHO | MaTepHaIbl
CTH y4e0HOTO
Kypca, HO
JIOTTyCKaeT
CYLIECTBEHHBI

€ HCTOYHOCTH




Baanern:

HaBrikamu npumeHeHus
OCHOBHBIX (hPH3HKO-
XAMHYECKHUX,
MaTEMaTHYECKUX U
€CTeCTBEHHOHAYIHBIX
MHOHSATHH U METOOB B
cBOcH
po¢heCCHOHATBHOM

chepe

He Bnageer
HaBBIKAMHU B
COOTBETCTBMH C
TpeOOBaHUSIMHA
PI1 nucuunnmHb

He Bmaneer
HaBBIKAMH
JacTH
NIPOTrPAMMHOI0
Marepuana,
JIOITYCKaeT
CYLLECTBEHHbBIE
OLINOKHU

Bnaneer yactbio
HaBBIKOB B
COOTBETCTBHUH C
TpeOOBaHUSIMHA
PII nucuurinHel

Bnaneer
OoJIbIIEH
YaCThIO
HaBBIKOB B
COOTBETCTBUU
c
TpeOOBaHUAM
u PI1
JUACLAILIAHEL
U MOXET
peanu3oBath
HUX B CBOCH
npodeccrona
JIBHOM
LEATEILHOCTH

Bnageer Bcemu
HaBBIKAMH B
COOTBETCTBMH C
TpeOOBAHUSIMHU
PII gucuumima
M MOJKET
peann30BaTh X
B CBOEH
po¢)eCCUOHAND
HOH
NEeSITCILHOCTH




4.2. Illxana, ¥ npoueIypa OeHHBAHUS
4.2.1. mponienypsl OLICHUBaHHSI KOMIIETCHINH (PE3yIbTaTOB)

Ne KoMIoHeHTBI KOHTPOJIA XapakTepHcTHKA
Cnoco0 opranuzanuu TpaJUIIMOHHBIH;
2. Oransl y4eOHOI AesTenbHOCTH | TeKyluii KOHTPOJIb yCIeBaeMOCTH,
MIPOMEKYTOUHAs! aTTeCTalHsI
3. JInno, ocymecTBisONIce IIpernoiaBaTeb
KOHTPOJIb
4. MaccoBocTb 0xBaTa I'pynnoBoyi, UHAUBUAYAIbHbLI;
5. Merton KOHTpOJIA VY CTHBIN OTBET, CTAHAAPTU3UPOBAHHBIM TECTOBBINA KOHTPOJIb,
peIIeHHE CUTYaMOHHBIX 33aa4, JOKIad/yCTHBIC
pedepaTHBHBIE COOOIICHHS.

4.2.2. llkansl oueHUBAHUS KOMIETeHUUIi (Pe3yJILTATOB OCBOEHMS)

151 ycTHOTO OTBETA!

: Ornenka "oTINYHO" BBICTABISIETCS CTYIEHTY, €CITH OH TITyOOKO M IPOYHO YCBOWJ MMPOTPAMMHBIH
MaTepHal, UCUEPITBIBAIONIE, TOCIIEIOBATENBHO, YETKO U JIOTHUYECKH CTPOMHO €ro U3JiaraeT, yMeeT TECHO
YBSI3bIBATh TEOPHIO C MPAKTHKOMN, IPUYEM HE 3aTPyAHSAETCS C OTBETOM IIPH BUIOM3MEHEHHUHU BOIIPOCa,
UCIIOJIB3YET B OTBETE MaTepHual MOHOIpauIeCKO TUTepaTyphl, IPAaBUIBHO 00OCHOBBIBAET IPHUHATOE
pelIeHne, BiIaieeT pa3HOCTOPOHHUMH HaBBbIKaMH U TIpHeMaMHi 000CHOBAHUS CBOETO OTBETA.

. Ornenka "xopomo" BEICTaBIAETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MaTepHall, [paMOTHO U 110
CYLIECTBY H3J1araer ero, He AOIYCKas CyIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BONPOC, BIAACET
HEOOXOIUMBIMH HaBBIKAMH U IPHEMaMH 0OOCHOBAHHUS CBOETO OTBETA.

. OrneHka "yI0BIETBOPUTEILHO" BBHICTABISACTCS CTYIACHTY, €CJIM OH UMEET 3HAHUS TOJIBKO
OCHOBHOTO MaTepHaia, HO He YCBOHJI €ro JeTallei, JOMyCKaeT HETOUHOCTH, HEOCTATOUHO NPaBUIIbHBIE
(bopMyIUpOBKY, HAPYILIECHHS JIOTHYECKOM MOCIEN0BATEIbHOCTH B U3JI0KEHUN IPOrPAaMMHOT0 MaTepHaia.
. OueHKa "HeyIOBIETBOPUTEIBHO" BBICTABIISIETCS CTYAEHTY, KOTOPBIM HE 3HAET 3HAUUTEIBHOMN
YacTH MPOrPaMMHOTO MaTepuaa, TOMyCKaeT CYIECTBEHHbBIE OIMOKH, HEYBEPEHHO, C OONBITUMHU
3aTpyIHEHUSMH H3JIaracT MaTepHall.

. Kaxk nmpaBuino, olieHKa "HEyIOBIECTBOPUTEIBHO" CTABUTCS CTYIEHTAM, KOTOPBIE HE MOTYT
W3JI0KHUTH 0€3 OIMMOOK, HOCSIIUX MPUHIMITHATBLHEIN XapakTep MaTepuall, W3JI0KEeHHBIH B 00s3aTeNbHON
JTUTEepaType.

151 cTaHAAPTH3UPOBAHHOI0 TECTOBOI'0 KOHTPOJIS:

OreHKa «OTJIMYHOY» BBICTABJISCTCS MTPH BBITIOJHEHUU 0e3 ombok 6osiee 90 % 3amaHuid.

OreHKa «XOPOIIIO» BEICTABIISIETCS IPH BBHITOIHEHNH 0e3 ook 6omnee 70 % 3amaHuii.

OneHka «yIOBJIETBOPUTEILHO» BBICTABISICTCS HPU BBINONHEHMH Oe3 ommbok Oonee 50 %
3aJIaHUMN.

OrneHka «HEYAOBIETBOPUTEIHHO» BBICTABISETCS NPU BBITONHEHUH Oe3 ommuOok menee 50 %
3aIaHUN.

JJ1s1 oleHKM TOKIa1a/yCTHBIX pedepaTHBHBIX COOOIIEHHIA:

OneHka «OTIMYHO» BBICTABISIETCS, €CIU pedepaTHBHOE COOOIIEHHE COOTBETCTBYET BCEM
TpeOoBaHUsIM OQOPMIICHUS, NpPEACTaBICH WWHUPOKUKA Oubnuorpadpuueckuii cnucok. CopepkaHue
OTpa’kaeT COOCTBEHHBIII apryMEHTHPOBAaHHBIM B3IV CTyZeHTa Ha mpobieMmy. Tema packpbiTa
BCECTOPOHHE, OTMEYAaeTCsi CIOCOOHOCTh CTYJeHTa K WHTETPUPOBAHHIO W OOOOLICHWIO JaHHBIX
MIEPBOMCTOYHUKOB, MPHUCYTCTBYET JIOTWKAa W3JIOKEHWS Marepuana. lMeeTcs WLIIOCTpaTHBHOE
COIIPOBOK/ICHUE TEKCTA.

OrmeHka «XOpOIO» BBICTABISIETCS, €ClU pedepaTHBHOE COOOIIEHHE COOTBETCTBYET BCEM
TpeboBaHUsIM OQOPMIICHHUS, TPECTABICH JIOCTATOYHBIM Oubimorpaduueckuii cnucok. CozepikaHue
OTpa’kaeT apryMEHTHPOBAaHHBIM B3IJIAJ CTyJEHTAa Ha MpoOjieMy, OJHAKO OTCYTCTBYET COOCTBEHHOE
BUIeHUE MpoOeMbl. TeMa packpbiTa BCECTOPOHHE, IPUCYTCTBYET JIOTHKA M3JI0KEHHUS MaTepraa.

OreHKka «yJOBJIETBOPUTEIHHOY» BBICTABISIETCS, eclii pedepaTUBHOE COOOIICHHE HE TIOJIHOCTHIO
COOTBETCTBYET TpeOOBaHUSAM O(OpMIICHHS, HE IPEACTaBJIEH AOCTaTOYHbIH Onbarorpadguyeckuil CoMCoK.
ApryMeHrtanusi B3ryIgga Ha mnpoOjeMy He JOCTaTOYHO yOeauTesllbHAa W HE OXBAaTBIBAE€T IIOJHOCTBHIO
COBpPEMEHHOE COCTOsIHHE TIPo0IIeMbl. BMecTe ¢ TeM MPHCYTCTBYET JIOTHKA H3II0KECHUS MaTepraa.



O1eHKa «HEYIOBICTBOPHUTEIILHO» BBICTABISAETCS, €CIIM TeMa peepaTHBHOTO COOOIICHHS HE
packpbITa, OTCYTCTBYET yOeAuTeIbHast apryMeHTanus Mo TeMe paboThl, MCIONIb30BaHO HE IOCTATOYHOE
JUTSL PACKPBITHSI TEMBI pedepaTUBHOTO COOOIIEHYSI KOJIMYECTBO JIUTEPATYPHBIX HCTOYHHUKOB,

JJ1s1 o1leHKM penIeHusi CATYAI[HOHHOM 3a/1a4un:

OneHka «OTIMYHO» BBICTABISIETCSA, €CIIM 33jJada pemieHa T'PaMOTHO, OTBETHI Ha BOMIPOCHI
c(hopMyITMpOBaHbl YETKO. DTATIOHHBII OTBET ITOJIHOCTHIO COOTBETCTBYET PEIICHHIO CTyNIEHTa, KOTOPOe
XOpOIIO 0O0CHOBAHO TEOPETUUECKH.

OreHka «xXOpoIIoy BBICTABIISIETCS, €CITU 3a[ja4a pelIeHa, OTBETHl Ha BOMPOCH! CHOPMYITHUPOBAHBI
HE JOCTaTOYHO YeTKO. PemieHwe cTyaeHTa B IEJIOM COOTBETCTBYET JTAJIOHHOMY OTBETY, HO HE
JOCTAaTOYHO XOPOIIO0 000CHOBAHO TEOPETHUECKH.

O1eHKa «yAOBIECTBOPUTENBHOY BBICTABISICTCS, €CIU 3a/la4ya pPelleHa He MOJIHOCTBIO, OTBETHI HE

cojepkaT BCeX HEOOXOAMMBIX O0OCHOBAHHUH PEIICHHUS.

OneHka «HEYJOBIETBOPUTEIHLHO» BBICTABIISICTCS, €CIU 3aJadya HEe pelleHa WIM UMeEeT TpyOble
TEOPETUYECKUE OIIMOKH B OTBETE Ha ITOCTABICHHBIE BOIPOCHI
4.3.11lkana u npoueaypa oueHUBAHUS MPOMEKYTOUHOI aTTecTalUl
Kputepun oneHkn 3x3amMeHa (B cooTBeTcTBUM ¢ m.4.1):

O1neHKa «OTJIMYHOY» BBICTABISICTCS, €CIU MPU OTBETE HA BCE BOIMPOCHI OWieTa CTyACHT JEeMOHCTPHPYET
MOJTHYTO C(POPMHUPOBAHHOCTH 3asIBIIEHHBIX KOMIIETEHITNI, OTBEYAET IPAMOTHO, TIOJTHO, HCIIONB3YS 3HAHUS
OCHOBHOM U JOTIOJIHUTEIBHOMN JIUTEPATyPHL.

O1neHKa «XOpOILO» BBICTABISIETCS, €CJIM  MPHU OTBETE Ha BOMPOCHI OWieTa CTYACHT AEMOHCTPHPYET
c(hOpMUPOBAHHOCTh 3asBJICHHBIX KOMIICTCHIIMH, TPaMOTHO OTBEYaeT B paMkKax o00s3aTelbHOMN
JTUTEepPaTyphl, BO3MOXKHBI MEIKHE EIMHWYHBbIE HETOYHOCTH B TOJKOBAHWH OTIENBHBIX, HE KIIFOUEBBIX
MOMCECHTOB.

OHGHKa «YOOBJICTBOPUTCIIBHO» BBICTABJIACTCA, €CIA IIpyu OTBCTC Ha BOIIPOCHI 6I/IJ'ICTa CTYACHT
JNEMOHCTPHPYET YaCTUYHYI0 CGHOPMHUPOBAHHOCTH  3asBICHHBIX  KOMIIETEHIIMH, HYXJaeTcsi B
JTOTIOJTHUTENBHBIX BOTIPOCAX, JOITYCKAET OIIMOKU B OCBEIICHUH MPUHITUITHATBHBIX, KITFOYEBBIX BOITPOCOB.
OrneHKa «HEYIOBIETBOPUTEILHO» BBICTABISETCS, €CIM TPU OTBETE Ha BOMNPOCHI OWiieTa y CTyAEHTa
OTCYTCTBYIOT NIPHU3HAKH C(OPMHUPOBAHHOCTH KOMIICTEHIIMI, HE MPOSBISAIOTCS JaXKe IMOBEPXHOCTHBIC
3HaHHA TI0 CYIIECTBY IIOCTABIEHHOTO BOMPOCA, TUIOXO OPHEHTUPYETCS B 00s3aTeIbHOMN INTEpaType.



		2024-07-31T14:58:34+0300
	МОСКОВСКИЙ МЕДИЦИНСКИЙ УНИВЕРСИТЕТ "РЕАВИЗ"
	Я являюсь автором этого документа




