(henmepabHOE TOCYAAPCTBEHHOE OIOHKETHOE 00pa30BaTEIILHOE YIPEIKICHHE BRICIIIETO 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH MEAMUMHCKUNA YHUBEPCUTET»
MunucrepcTBa 3npaBooxpanenus Poceuiickon denepannn

Kadeapa xumun

PabGouas nporpamMma AUCIUTIIIUHBI
OIL.07 Opranuyeckasi Xumus

115t oOywaromuxest 1 kypea,

HaIpaBJICHUE TIOJITOTOBKH (CIICIIHAITBHOCTD)
33.02.01 dapmanms

dbopma 0OyueHus
OYHast
TpyaoeMKoCTb, 4achl |78 u.
B TOM YHCJIE:
KOHTaKTHas paboTa 62 4.
CaMOCTOSITeNIbHAs paboTa 16 u.
[TpomexxyTounas arrectanus, popma/cemectp | Dk3amer / 2 cemectp

Tsepsb, 2024



PaGouas mporpaMMa JUCIHHUILIMHBI pa3paboTaHa Ha Kaeape XUMHUH

3aBexayromas kadeapoir XUMUN — JOKTOP OMOJIOTHYECKUX HAyK, ipodeccop 3ybapesa [.M.

Pazpaborunku paboueii mporpammsl: 1.0.H. mpodeccop 3ydapesa I'. M.,
accucreHT Bonkosa JI.P.

PaGouass mporpamMmma paccMOTpeHa Ha 3aceJaHHH NMPO(UIBHOIO METOAMYECKOTO COBETa
«23» mas 2024 r. (mpotokoa Ne 5)

Pabouasi mporpaMma peKkoMeHIOBAaHA K YTBEpP:KIEHHUI0 Ha 3aceJaHUM LEHTPAJIBHOIO
KOOPJMHAIIMOHHO-METOANYECKOro coBeTa «28» aBrycta 2024 r. (mpotokon Nel)



|. IlosicHUTe/IbHAA 3aMIMCKA

PaGouass mporpamma cocTaBieHa B COOTBETCTBUU C TpeOOBaHUSMHU (eaepalbHOTO
TOCY/IapCTBEHHOTO0 00pa30BaTEIBHOTO CTAHIAPTA CPEIHEro NmpohecCHOHATBLHOTrO 00pa3oBaHUs
no cnenuainbHocTH 33.02.01 ®apmanus u BXoauT B coctaB OOpa3oBaTelIbHOW MPOTPaMMBbI
cpenHero npodeCcCHOHaIBLHOr0 00pa30BaHUs — MPOTPAMMBI TIOJITOTOBKH CHEIIHAIMCTOB CPEITHETO
3BeHa — 10 crenranbHocTu 33.02.01 dapmarius.

1. Heab ¥ 3a7a4M M CHUILIMHBI
Leabp ocBOeHMS IUCHMILUIMHBI — (OPMHPOBAHHWE CHCTEMHBIX 3HAHWA B OOJACTH XHUMHUU
OPraHMYECKUX COCIMHEHUU, Pa3BUTHS XUMHUUYECKOTO MBIILICHHS, & TAKKE YMEHHUU K PEIICHUIO
npo(ecCHOHANBHBIX 33124 (hapMalleBTHUECKON HAPABICHHOCTH.
3agaum AMCHMILIMHBI:
®  TOJIyYCHHE 3HAHUM O B3aMMOCBSI3H MEXK]Iy CTPOCHUEM OPTraHUYECKOT0 BEIIECTBA U €r0
CBOMCTBaMU;
®  TIOJIYYCHHE 3HAHUM O XUMHUYECKUX CBOMCTBAaX JIEKAPCTBEHHBIX CPEJICTB OPTaHUUECKOTO
MIPOUCX 0K ICHHS;
e 0o0yuyeHHe caMOCTOSATEIbHOU paboTe ¢ XMMHUYECKOM INTEPaTypoil, MOUCKY UHPOPMAIIHH;
e (hopMHUPOBaHKE HABBIKOB IIPOBEICHHS XUMHUCCKUX SKCIICPUMEHTOB, COOJIFOICHUE TIPABIII
TEXHUKU 0€30I1aCHOCTH.

2 Ilnanupyemble pe3y/ibTaThl 00y4eHHUs M0 JUCHHUILIMHE
[IperoaBanye JUCUUIUIMHBI HATIPABICHO HAa (POPMHUPOBAHNE OOLIUX KOMIETEHIMIA:
e OK 01 — BbIOMpaTh cIOCcOObI perieHus 3a/1a4 NpopheCcCHOHATBHON ASSITENFHOCTH
HIPUMEHHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM;
e OK 02 — ocymecTBiaTh IOWCK, aHaJlW3 M HHTEpHpeTanui uHbopManuy,
HEOOXOIMMOM ISl BBITTOTTHEHUS 33124 MMPO(ecCHOHATBHOM JesITeTbHOCTH;
e OK 04 — pabGortath B KOJIJIEKTUBE M KOMaHA€, 3(PQPEKTUBHO B3aHMOECHCTBOBATH C
KOJIJIETAaMH, PYKOBOJICTBOM, KITHEHTAMHU;

e OK 07 — copmelcTBOBAaTh COXPAaHEHHMIO OKPYXKAIOLIEH cpelbl, pecypcocOepexeHuto,

3 PEKTUBHO JIEHCTBOBATH B UPE3BBIYANHBIX CHUTYAIIUSIX

e OK 09 — ucnonp3oBath HHGOPMALMOHHbBIE TEXHOJIOTHH B MPO(GECCHOHATLHOMN 1EATEIbHOCTH;

NpogecCHOHAIBHBIX KOMIIETEHIHI:

e [IK 2.5 — Cobumoath nmpaBuiia CaHUTAPHO-TUTHEHUYECKOTO pexXuMa, OXpaHbl TpyAa, TEXHUKU
0€30MacCHOCTH M MPOTHUBOINOXKAPHON O€30MacCHOCTH, MOPSIOK JEHCTBUM NpH Ype3BbIUAiiHBIX
CUTYyalHUsX

B pamkax mporpammsl yueOHOH TUCHMIUIMHBI OOYYalOIMMKCS OCBAaUBAIOTCS 3HAHMS,
YMEHUS 1 HaBBIKH:

Kon I[Inanupyemblie pe3yabTaTbl 00yUeHUst Bunsl koHTpOIIA
KoMIleTeHIIMM| B pe3ynbrare n3ydeHus JUCHUIUIMHBI CTYIEHT JOJDKEH:

OK 01 3HaTh: OCHOBHBIE ITOJIOXKEHUS Teopun | Tekylui KOHTPOJIb
XUMHYECKOT0 CTPOCHMSI OPTaHMYECKUX | YCIIEBA€MOCTH
coequHennii  A.M.  bymieposa; 3HaueHne | (MMCHMEHHBIN OMpOC;
OpPraHMYECKUX  COEMHEHUI Kak OCHOBBI | YCTHBIM OIIPOC; peuieHue
JIEKapCTBEHHBIX CPEJICTB; YCTPONCTBO XMMHUECKUX | CUTYallMOHHBIX 3a7ad,
naboparopuid, o0opynoBaHue, anmnapaTtypy, | OLIEHKa BBIITOJIHEHUS
XMMHUYECKYI0 KJIaCCH(PUKAIMIO JICKAPCTBEHHBIX | MPAKTHYECKHUX 3aJaHUK),
CPEICTB OPTaHUYECKOTO MPOUCXOKICHUS. IIPOMEXKYTOUHAs
YMeTb. COCTaBIATH Ha3BaHUE OPraHUYECKOTO aTTecTalys
coequuennsi mo HomeHkinarype MIOITAK; nwucate




HU30MEPBI OpraHUYECKUX COEIMHEHUH;
KJIaccu(UIUPOBaTh OPraHUYECKUE COSAMHEHUS 10
GyHKIIMOHAJIBHBIM TIpyHIaM; KiaccuuIupoBaTh
OpPraHWYECKUE COCIUHEHHUS IO KUCIOTHBIM U
OCHOBHBIM  CBOMCTBaM; IPUMEHSATH OCHOBHBIE
3aKOHBl ~ XUMHUM  JUJI8  peuieHuss 3a7ad B
npodeccuoHaNbHOM e TEIbHOCTH;

npearaTh KaueCTBEHHBIC peakiumn Ha
JIeKapCTBEHHbIE CpeacTBa OpraHNYecKoro
MIPOUCXO0KICHHS; COCTABIIATh YPABHEHUS PEAKIIHA,
MPOBOAUTH PAcUeThl [0 XUMUYECKUM (popMysaM U
YpaBHEHUSIMH PEAKIIUH.

Baajersb: KauecTBEHHBIMH U KOJMYECTBEHHBIMU
METO/JIaMH aHaJI3a OPraHUYECKUX BEIICCTB IPH
OCYIIECTBIICHUU (papMalleBTUYECKOM JeSTeIbHOCTH
10 KOHTPOJIIO Ka4eCcTBa JIEKAPCTBEHHBIX CPE/ICTB.

OK 02 3HaTh: OCHOBHBIC HCTOYHHKH wHH(popManmuu B | TeKyIIuil KOHTPOIb
00J1aCTH OpPraHMYECKOW XUMHUU JJIs1 KAUECTBEHHOI'O | YCIIEBA€MOCTH
M KOJIMYECTBEHHOTO aHaiM3a JICKApCTBEHHBIX | (IMMCHMEHHBIN OMpPOC;
CPEICTB. YCTHBIH OIIPOC; PELIEHUE
YMerb.  OCYIIECTBIATh IOUCK, AaHAIU3 M | CUTYallMOHHBIX 3ajad,
UHTEpHpeTalnio HHPOpPMALUU, HEOOXOAUMOM Ul | OLIEHKA BHIIOJIHEHUS
BBITNIOJTHEHUS 3aj1a4 npodecCHOHAIbHOM | MPAKTUYSCKHUX 3a[aHUi ),
JEATEIIBHOCTH 1o KOHTPOJIIO KayecTBa | POMEKYTOYHAs
JIEKapCTBEHHBIX CpEICTB OpPraHMYECKOTO | aTTecTalus
IIPOUCXOXKACHHUS
Baagers: HaBblkaMM ~ TIOMCKa, aHalu3a H
UHTepHpeTanuu HHGOpMaIK, HEOOXOIUMOMN Ui
BBIMIOJTHEHUST 33Jad MO0 KOHTPOJIIO KadecTBa
JIEKaPCTBEHHBIX CPENICTB

OK 4 3HaTB: OCHOBHBIE METOABI B3aUMOACUCTBHS ¢ | Tekymuil KOHTPOJIb
KOJUIeTaMM TpU TPOBEACHMM KayeCTBEHHOIO M | yCIIEBAEMOCTH
KOJIMYECTBEHHOTO aHanm3a JIEKapCTBEHHBIX | (MMChMEHHBIN OMpPOC;
CPEICTB OPTaHUYECKOTO MPOUCXOKICHHUSI. YCTHBIHN OIPOC; pelIeHue
YMerb: paboTaThb B KOJUIEKTHBE M KOMaHJIE, | CUTYyallMOHHBIX 3a7ad,
3¢ (}exTUBHO B3aUMOJIEHCTBOBATh C KOJUIETAMH, | OI[€HKA BBHIMOJTHEHUS
PYKOBOJICTBOM, KJIIMEHTAMH C LEJIBI0 O0ECIICUeHHs | MPAaKTUYECKHX 3aJaHui ),
KayecTBa JIEKAPCTBEHHBIX CPECTB. IPOMEXKYTOUHAs
Baagers: HaBbIKaMM B3aMOJEHCTBUSA C KOJUIETAaMHU | aTTeCTalus
U notpedurensiMu (apmMaleBTHUECKON MPOIYKIIMH
II0 BOIIPOCAM KOHTPOJISI Ka4eCTBa JIEKAPCTBEHHBIX
CPEICTB.

OK 07 3HaTh: XUMHUYECKHE CBOMCTBA OpPraHMYECKUX | TeKylmui KOHTPOJIb
COEIUHEHUII OCHOBHBIX  KJIACCOB, OCHOBHBIE | YCIIEBAEMOCTH
(GyHKIIMOHATIbHBIE TpyHIIbI opraHuyeckux | (MMCbMEHHBIN OIPOC;
COCIMHECHUM. YCTHBIN OIIPOC; pelLIeHue

YMeThb: rOTOBUTH pabouee MeCTO, HCIOJIb30BaTh
nabopaTopHyl0  MOCydy, OOOpyIOBaHUE IS

CUTYallHOHHBIX 3a/1a4,
OILICHKA BBIITOJIHCHUA
MPAKTUYCCKUX 3aaHui),




BBITTOJTHEHUS poheCCHOHATBLHBIX 3a1ad. | MPOMEKYTOYHAs
Cobmro1aTh MpaBUiia TEXHUKNA OE30IMaCHOCTH. aTTecTanus

Buanerb: HaBbIKaMU TEXHUKH O€30MaCHOCTH U
MIPOTHUBOMOXKAPHON OE30MaCHOCTH B XUMHUYECKHX

1a00paTOPHSIX.

OK 09 3HaTh: CBOHCTBA UM CTpPOEHUE OpraHuueckux | Texkyuui KOHTpOJIb
COCIMHEHUI M JIEKapCTBEHHBIX CPEJCTB HAa HUX | YCIEBAEMOCTH
OCHOBE. (mmMCBMEHHBIH OMpoC;

YMerb. WHCKaTb U HCIOJB30BATh XHMHUYECKUE | YCTHBIM OIIPOC; PELICHHE
UCTOYHMKH  WHPOpPMALMU  JUII  pEUIeHHS M | CUTYallMOHHBIX 337134,
BBITIOJTHEHUS po¢eCcCHOHATIBHBIX 3aJa4; | OLIEHKA BBIIIOJHEHUS
aHAIM3MPOBATh XWMHYECKYI0 HH(POpPMAIMIO, Ha | IPAKTHYCCKUX 3aaHUil),
OCHOBE  CTPOEHMS  IPEICKa3blBaTh  CBOMCTBA | MPOMEXYTOYHAs
OpPraHUYECKUX COCIUHECHUM. aTTecTanus

Buanerb: HaBbIKAMM  TIOMCKAa  HEOOXOAMMOMH
CIOpaBOYHOM  MHPOpMAIMM Ui PELICHUS
npodecCHOHATBLHBIX 3azay; HCII0JI30BAHNUS
UH(POPMALMOHHBIX TEXHOJOTHH JJIsl TOJYYEeHUs
CBEICHMM O CBOMCTBaxX JIEKaPCTBEHHBIX CPEICTB
OpPraHUYECKOI0 MMPOUCXOXKICHMUS.

IIK 2.5 3HaTh: mnpaBuia oOpameHuss ¢ opraHudeckumu| Texymuit KOHTPOJIb
BEIIIECTBAMH W PEAaKTHBaMH, IpaBUJIa TOBEJCHUS B| YCIIEBAEMOCTH
XMMHYECKOH J1labopaTopuu W TpaBwia oOkazaHus (MMCHbMEHHBIN OMPOC;
MepPBOI TOMOIIY MTPU HECUACTHBIX CITydasX. YCTHBIH OIPOC; pelieHne
YMmeTh: 00paarscs ¢ OpraHn4ecKUMU BEIIeCTBAMU U] CUTYallMOHHBIX 3a7ad,
peakTHBaMH, OKa3blBaTh TIEPBYI0 IIOMOIb TIPH| OIEHKA BBHIMOTHEHUS

HECYAaCTHBIX CIIyYasx. HPaKTUYECKHUX 3aaHH),
Baagerb: OCHOBHBIMM IIpUEMaMHM M TEXHUKOH| IMPOMEXYTOYHas
6e30macHOi paboThl B XUMHUECKOH 1abopaTopun aTTecTanus

3 MecTo JUCHUILNIMHBI B CTPYKTYPe OCHOBHOM 00pa30oBaTe/IbHOI IPOrpaMMbl CpeHero
npodeccnoHaJILHOro 00pa3oBaHuA

Jucuumumna OI1.07 Opranuveckasi XuMHsl BXOJUT B cocTaB obsi3aTenbHoi yactu OOIT
CIIO mno cnenmansHocty 33.02.01 @®apmaums B pasgene B pasgene  OILOO
obmenpodeccuoHaIbHBIN ITUKIL.

Jl71s ocBOEHUSI AMCUUILIMHBI HEOOXOAMMBI 3HAHHS, YMEHUS U HaBBIKU,(DOPMHUpPYEMBIE B
X0Jle M3YYEHHUs TUCHUIUIMHBI XUMHS, MOTyYEeHHbIE B cpeqHel o01eoOpa3oBaTebHON LIKOJIE U
OOmias u HeopraHuvecKas XUMUsI.

3HaHMS M YMEHUS, NOJY4YEHHBIE CTYJEHTaMH B PE3yJbTaTe OCBOEHHUS HAHHOIO Kypca,
UCTIOJIB3YIOTCS Ui OoJiee rIyOOKOro O3HAKOMIIEHHUS ¢ TAKMMHU JTUCHMIUIMHAMU, Kak «KoHTponb
KayecTBa JIEKAPCTBEHHBIX CPENCTB», «JlekapcTBoBeaeHHE B (apMaKOTHO3UHM», a TaKke C
NOCEAYIONUMH  TUCIMITIMHAMHU  00IIEeNpOo(dECCUOHATBHOTO U NPO(ECCHOHATIBHOIO OIIOKOB.
W3ydyeHre [AUCUUIIIMHBI OPUEHTHPOBAHO HA BO3MOXHOCTH TMPUMEHEHHUS IOJTYYEHHBIX
KOMITETEeHIIUH B Oyymiei mpopeccuoHaIbHON AATEIbHOCTH CIIEUATUCTOB.

4 O0béM TUCHMINIMHBI COCTaBIsAeT 78 dWaca, B TOM UHcle 62 dYaca, BBIIEICHHBIX Ha
KOHTAaKTHYIO paOoTy oOydaromiuxcsi ¢ mperojaBaTeneM, 4 yaca Ha CaMOCTOSITEIbHYIO paboTy
oOydaromuxcs 1 12 yacoB Ha CaMOCTOSITENIbHYIO MOJTOTOBKY K 9K3aMEHY.

5 Obpa3oBaTesibHbIE TEXHOJIOTHH
B nponecce npernoaaBaHua AUCHUIIMHBI UCTIOJB3YIOTCS CICAYIOIHNC 06pa30BaTeJII>HLIC
TEXHOJIOTHH, CIIOCOObI U MeTO/1bl (hOPMUPOBAHMS KOMIETEHIIMI: METOJ MaJibIX TPYIII, PElleHHe



CUTYyaIlTUOHHbIX

3a1ay,

BBITIOJIHCHUEC

NPaKTHYECKUX U JIAOOPATOPHBIX

3aIaHUM,

y4eOHO-

HCCIIe/IOBATENBCKAsl pab0Ta CTY/IeHTA, JICKIUA-BU3YyaTH3al|s, periaMeHTHPOBaHHAs TUCKYCCHSL.
CamocrosarenbHass pabora oOy4aromuXcs MperycMaTpUBaeT ydacTHe B Hay4HO-
MIACbMEHHBIX
AHAJTUTHYECKUX pPabOoT, MOATOTOBKY M 3alluTy pedeparoB, BBHINOJHEHHE WHIMBHIYaIbHBIX
3aJJaHUH 110 OTJEJBHBIM acleKTaM JesTeIbHOCTH, paboTy ¢ MIHTepHeT-pecypcamu.

MPAKTUYICCKUX

KOH(epeHIusx,

MMpCAMETHBIX

6 ®@OopMBbI IPOMEKYTOUHOM aTTECTAIUH
B cootercteruun ¢ OOII CIIO 1 y4eOHbIM IJIaHOM 110 3aBEPLICHUI0 00YYEHUSI TIO TUCIUTLIMHE
BO 2 CEMECTpPE POBOUTCS SK3aMEH.

Il YueOHasi nporpaMmma QU CUHILTAHBI
1 TemaTu4ecKuii NJIaH U COAePKAHUE YUEOHOIH THCIUIITHHBI

OJIMMIIMaJax,

IMOATOTOBKY

JIEKTPO(UIIBHOTO  3aMEILEHMS,
BOCCTAHOBJICHHS,  pPEaKIUU
OOKOBBIX enen B

ankuimoen3onax. llpumeHeHue
OeH30/1a, €ro roOMOJIOTOB U
(deHaHTpeHAa B CHHTE3e

Camocto |[Koanl
HaumeHnoBa- Conep:xanue yueOHOTo KonrakTHasi paboTasiTe/ibHA [KOMIIETe
HUE pa3/ieioB MarepuaJia Jlexuunu (IIpakTuyes padora HIMiA
U TeM cKHue
3aHATHA
Pa3nes 1 Teoperndyeckue 0CHOBbI OPraHU4eCKOMH 1 2 1
XUMHH

Tema 1 OCHOBHBIE MTOHATHUSI OPTAaHUYECKON 1 2 OK 09
Beenenue. xuMuu. Teopust XUMUYECKOTO

CTPOCHUSI OPTaHUYECKUX

coenquHenuii A.M. Dbyrneposa.

Knaccudukanus u HoMeHKIaTypa

OpPraHUYECKHUX COCIMHEHUH.
Pa3nen 2 YrieBoaopoabl 5 12 1
Tema 2.1 I'omosornueckuii PSLT QJIKAHOB. 1 4 OK 04,
AnKaHbl Homenknarypa u uzomepusi. OK 07

Peakunu cBoOOHO-paIUKaIBLHOTO

3aMEeIleHHsI, OKHCICHHS, KPEKHHT .

CniocoObl oJTy4eHusl.
Tema 2.2 ['omonoruueckuii  psn, 2 4 [IK 2.5,
HenpenensHubie HOMEHKJIaTypa aJIKEHOB U aJKHHOB. OK 04,
YTJIEBOIOPOIBI CtpyKTypHasi 1 IpOCTPaHCTBEHHAS OK 07

M30MEpHsT HeNpeAeTbHBIX

YIJI€BOAOPOAOB. XUMHUUECKUE

CBOICTBa (peakuu

ANEKTPOPUIBHOTO MPUCOETUHEHNS,

peakiuu okuciienus ). Criocoosl

MOJTyYEHHSI.
Tema 2.3 Knaccudukanus, HOMEHKIATypa U 2 4 1K 2.5,
ApoMaTudeckue | M30MEpUs apeHOB. XHMHUYECKHE OK 04,
YTJI€BOJIOPObI CBOIICTBa: peakuuu OK 07




‘ JICKAPCTBCHHEBIX BCUICCTB.

Pa3znea 3 N'omopyHkumoHajibHbIE 16
rerepopyHKIMOHAJIbHbIE COeTHHEHUS
Tema 3.1 Okcuconep:kaiiue  yriaeBoA0OpOIbL: 4 [IK 2.5,
CrnupTsl. CIIUPTHI, (PEHOJIBI, TTPOCTHIE AUPHI. OK 04,
@enomnsLIIpocTeie | Knaccupukanus,  HOMEHKIATYpa. OK 07
3¢upsl CpaBHUTENbHAS  XapaKTEPUCTUKA
CTPOCHUS M XHMHYECKHX CBOWCTB
criupToB U ¢enonoB. OOpa3zoBaHHe
CcolIeli  OKCOHHS, OKHCICHHE U
YCIIOBUSL XpaHEHUS
MPOCTHIX (PHUPOB.
Tema 3.2 Homenkiiatypa anbaeruiioB u 2 IIK 2.5,
OxkcocoenuHeHust | keToHOB. CTpoeHHe KapOOHUIBHOM OK 04,
rpynnsl. XUMHUYECKHUE CBOICTBA: OK 07
peaxkuu HyKJI1eo(uIbHOTO
MPUCOCAMHCHUS, OKUCIICHHUS,
BOCCTAHOBJICHHS,3aMEIICHHUS.
Tema 3.3 Krnaccudukanus KapOOHOBBIX 4 IIK 2.5,
KapGoHoBsie kucnoT. HoMenknaTypa kapOOHOBBIX OK 01,
KHCJIOTBI U HX KHCJIOT (3amecTuTenbHAs, OK 02
MIPOU3BOJIHBIC TpPUBHUAJIbHASA). CrtpoeHnue
KapOOKCHITLHOM TPYIIITEL.
KucnotHele cBoiicTBa, peakuuu
HYKJICO(UITHHOTO 3aMeIeHus,
crerupuIecKue peakiuu
JTUKapOOHOBBIX KUCTIOT.
XUMHYECKUE CBOWCTBA aMUJIOB
KapOOHOBBIX KUCJIOT. MOYeBHHA.
Tema 3.4 Knaccudukanus amMuHOB. 2 TIK 2.5,
AMMHEL Homenkmarypa. BzammuOe OK 04
Juazo- u BIIUSTHUE aTOMOB B aMHUHAX.
a30COCIUHEHUSA XUMHYECKHE CBOMCTBAa aMHUHOB.
Conu nra3oHusi. A30COE€IMHEHHUS.
Tema 3.5 "M ApOKCUKUCITOTHI, 4 IIK 2.5,
I'erepodynkimona | (heHOIOKUCTOTHI, AMUHOKUCIOTHI. OK 01,
JLHBIC KHCIIOTHI CpaBHUTEIbHAS XapaKTePUCTHKA OK 02,
CTPOEHUS M XHMHUYECKHX CBOWCTB OK 04,
THIPOKCH-, PEHOII0- U aMUHOKHCIIOT. OK 09
Pasnen 4 [llpupoaHbie opraHuveckre coeTHHEeHNs! 14
Tema 4.1 Knaccugpukanus.  Homenknatypa. 2 OK 01,
VYrneBoasl Ctpoenue AekcTpo3bl. DopMyIibl OK 02,
@umepa n Xeyopca. XUMHYECKUE OK 04,
CBOWCTBAa  JIGKCTPO3bl.  Peakmmy OK 09
CITUPTOBBIX TUPOKCHUIIOB u
OKCOTPYIITIBL.
Tema 4.2 TpuauiIraIuepuHsl. 4 [IK 2.5,
Kupst Homenkiatypa. Xumunueckue OK 01,
CBOMCTBA: KHUCJIOTHBIA U OK 02
IEJTOYHOW TUIPOIIH3,
TUAPOTEHU3ALNS KUJIKUX KHPOB.
Tema 4.3 Knaccudukamms. Ctpoenue. 8 TIK 2.5,




I'eTeporuknnyeck
HNCCOCAMHCHUS

(')

CBOMCTBA.

ApomatnaHoCTh. [IupposibHBIil 1
MMAPUIMHOBBIN aTOMBI a30Ta.
KoH1leHCHpOBaHHBIE CHUCTEMBI
rerepouuknos. Ilypun u ero
MIPOU3BOJHBIE, XUMHUYECKHE
CBOMCTBA: KUCIOTHO-OCHOBHBIE

OK 02,
OK 04,
OK 07,
OK 09

HpOMe)KyTO‘lHaH aTrecranmusa

12

Bcero

78 gacoB

18 | 4 | 4

2 KOHTPOJIL H OIEHKa pe3yjJbTaToOB OCBOCHHUA

Opranuveckasi XuMus

yuyeOHOH MCHUIIHHBI

PesyabTaThl 00yyeHus

Kpurepun ouenku

MeToabI OIEHKH

3nanus:

OCHOBHBIE TI0JIO’KEHUS TEOPUH
XUMHUYECKOTO CTPOEHUS
OPraHUYE€CKUXCOCTUHEHU I
A.M. bytieposa;

3HaueHue OpraHUYECKHUX|
COCIMHEHUN  KaK  OCHOBB]
JIEKapCTBEHHBIX CPEJ/ICTB;
HOMEHKJIaTypa HIOITAK]
OPraHUYECKUX COCUHECHUMN;

OOBSICHSIET OCHOBHbBIE
MOHSTHS; aHATTU3UPYET
3HAYEHHE OPTaHUYECKUX
COeIMHEHMI; O0OBICHSIET
OCHOBHEIC IT0JIOKCHUS
TEOPHH XUMHUYECKOTO
CTPOCHUS OPTaHUYECKUX
coequHenni A.M.
byrneposa; naer

Texkynui KOHTPOJIb 110 KaXJA0U TeMe
Kypca: IUCbMEHHBIN OMPOC; YCTHBIN
OIPOC; PEIICHUE CUTYAlMOHHBIX
3aJa4; KOHTPOJb  BBIIOJIHEHUS
IIPAKTHUYECKUX 3a1aHHM.

[TpomexxyTouHast aTTecTanus
IPOBOIUTCS B (hOpME HK3aMeHa.
DK3aMeH BKJIIOYAeT B ce0s1 KOHTPOJIb

OpPraHUYeCcKUe COEIMHEHUS MO
(YHKIIMOHATIBHBIM TPYIIIaM;
KJIaCCU(PHUIIUPOBATH
OpPTaHMYECKUE COCIMHEHUSIIIO

KHCJIOTHBIM U OCHOBHBIM
CBOMCTBaM; IpeJiararh,
KaueCTBCHHBIE pEAKLUU Ha|
JIEKapCTBCHHBIE CpEICTBY
OpraHU4eCKOro

MMPOUCXOKIACHUA

BBITIOJIHSIET KAYECTBECHHBIC
peakuu Ha
JIEKapCTBEHHBIE CPECTBA
OpPTaHHYECKOTO
MIPOUCXOXKICHHUS,
BBITIOJIHACT MMPAKTHYCCKUEC
3aJJaHus; pelIaeT TUIIOBBIC
3a7a9n; 0O0OCHOBAHHO,
YETKO M TOJHO JaeT
OTBCTbIHA BOIIPOCHI

busznueckue W XUMHYECKUE (PU3NUECKUE YCBOCHHUS TEOPETUYECKOTO
CBOIWCTBAa OPraHUYECKHX U XMMHYECKME CBOMCTBA | MaTepuayia; KOHTPOJb  YCBOCHUS
COCJIMHEHU U OPraHUYeCKUX MPAKTUYECKUX YMEHUI

COeTUHEHNN
Ymenus:
COCTAaBIISITh Ha3BaHHe| KIaccuuuupyer OLICHKA PE3YyJbTAaTOB  BBINOJHEHUS
OpPraHN4YeCcKOro  COEAUHEHUS| OpraHuYeCcKue MPaKTUYECKOU paboThI;
no Homenknatype WIOITAK; coennnenus Mo | DKCTIepTHOEe  HaOII0JeHHE 33 XOA0M
nrcaTh H30Mephl (PYHKIIMOHATIBHBIM BBITIOJIHEHHUS MTPAKTUYECKOU pabOThI
OpPraHMYECKUX  COEOUHEHMI;| IpymnIaM, KUCIOTHBIM U
KJIacCU(PUITUPOBATH OCHOBHEIM CBOMCTBaM;




I11. ®oHa 01IeHOYHBIX CPEACTB JIsl KOHTPOJIA YPOBHSA C(POPMHUPOBAHHOCTH KOMIIETEHIM
(ITpuiokenne 1)

3.1 [IpuMmepsbl 3a1aHUIl B TECTOBOI (popme:

®opmupyemas komnerennus — OK 01 (3uartp)

Hncmpykyus: Yiasicume 00un Wi HECKOILKO 8apPUAHMO8 NPABUTLHBIX OMEENO8.
1. Kakoii u3 mpoiyKTOB 00pa3yeTcs B pe3yJibTaTe peakiiuu OpOMHUPOBAHHUS IIeHTeHA- 1.
1) Br.CH - CH, — CHz — CH=CH:
2) CH3—CH2-CH2-CH —| CH: |
Br Br
3) CHz — CH> — CH2 — CH2 — CHBr»
Br

4) CHz -~ CH; - CH2 - C - CH3s

Br
5) BrCH, — CH2 — CH2 — CH = CHBr

2. Kakoii mpotyKT 00pasyeTcsi pu XJIOPUPOBAHNUHN 4-METHIITICHTCHA-2:
CHs

1) CH3—CH=CH - CH - CHCI2
Cl CH:CI

2) CH3—-C=CH-CH-CH3s
CHs

3) CHz—~ CH - CH - CH -~ CH3s

Cl Cl
4) CHz - CH :CH—CH—|CH3
CHCl;
CH.CI

5 CH3—CH=CH-C-CHs

Cl

3. Kakoii u3 NEPCUNCIICHHBIX AJIKCHOB IIPpU JIeicTBUU XpOMOBOﬁ KHCIIOTHI Ja€T YKCYCHYIO
KHCJIOTY U TUMCTUJIKETOH:

1) CHz = C — CH2 — CHs

CHs3
2) CH3 — CH =CHz>
3) CH3—C|=CH—CH3
CHs
4) CH3;—CH=CH - CH, - CH3



CHs

5) HC — CH = CH

CHs CHs

4. Kakoii mpoaykT o0pa3yeTrcs Mpy B3aUMOJICHCTBUHU XJIOPOBOIOPOA C 2-METUIOYTEHOM:
1) H3C - C =CH - CH3s

CHCI
2) H,C-C=CH-CHs
Cl CHs
Cl
3) H3C—C—C|:H2—CH3
CHs

Cl

4) CHs— CH — CH — CHs

CHs
5) HsC — CH — CH2 — CHCI
CHs

5. Kakoii U3 nepeduncieHHbIX aJKEHOB JIaéT NPU OKMCIEHUH TIponanona-1,2;
1) CH3—C|:CH—CH3
CHs
2) CH,—CH=CH:>
3) H3C —CH2 - CH =CH — CH2 — CH3
4) CH;—CH =CH - CHs
5) CHz - C=CH:>

CHs
6. OyHKIMOHATBHBINA NPU3HAK HUTPOCOEICHEHUH-TPYTINA:
1) -NH2 3) NO3
2) —O-NO2 4) -NO2

7. OyHKIMOHAJIBHBIN IIPU3HAK AMUHOB-TPYIIIA:
1) -O-NO2 3) -NH2
2) -NH- 4) -N=0



8. KaKI/Ie n3 HpI/IBeI[éHHBIX COGI[I/IHCHI/Iﬁ ABJIIAKOTCA aMUHaAMMA:
1) C6H5N(CH3)2 3) CH3-C=N
2) CH3-CH2-NO2 4) C2H5-NO2

9. Kakas cTpykrypHas popmylia COOTBETCTBYET OCH3UIAMHUHY:

1) 3)

Cronw. O
2)

4)

10.Kakas ctpykrypHas (popmysa COOTBETCTBYET (PEHUIITHIIAMUHY:

@CHNH;
@CHE CH, -NH, |

CH.
1) 3)
2) 4)
JTaJI0HbI OTBETOB

Bonpoc OTtBer Bonpoc OtBer
1 2 6 4
2 3 7 3
3 3 8 1
4 3 9 2
5 2 10 2

®opmupyemasi komnerenuus — OK 07 (3naTs)



HHCWlpyKI/}M}l.' Ykaorcume ooun unu neckonvko npasujlibHblx omeenioe.

1.Jlns caxapo3sl BEpHBI CIIETYIOIINE YTBEPKICHUS

1)
2)
3)
4)
5)
6)
7)

HE BOCCTaHABJIMBAIOIIHNH JIFICaxapul

COJICPKUT 0i-1,2-TTUKO3UTHYIO CBSI3b

COJICPKHUTCSI B CAXapHOM TPOCTHHUKE

npu ruaponuse obpasyroTces o-Jl-rmrokonuponosa u B--bpykrodypanosa

IpU THpOIIU3e 00pasyroTes o-J[-riroxonuponosa u o-/I-ppykrodypanosa

TJINKO3HU/]

TJIMKO3U/IHAS CBs3b O0pa3syercs IpH Y4acTUU TOJBKO OJHOTO MOJyaleTaabHOTro
THJIPOKCHIIA

2.Co CTpYKTYypOii U CBOMCTBAMH JIEKCTPAHOB COTIACYIOTCS CICIYIOIINE YTBEPKIACHHUS

1)
2)
3)
4)
5)

00pa3yroTcs mpu OBICTPOM HArpeBaHUH Kpaxmalia

MOCTPOEHBI U3 0-/[-TJIFOKOMTUPOHO3HBIX OCTATKOB

B MEMIIMHE UCIOJIB3YIOTCS B BUJEC KIIMHUYECKUX JEKCTPAHOB

B MECTax pa3BeTBeNCHUS coaepxkar o-1,4-; a-1,3 unu a-1,2-TTuKo3uIHbIC CBA3H
TeTEPOITOTHCaXapHU/IbI

3.HJ'I$I MaJIbTO3bI BEPHBI CICAYIOIHNUE YTBCPKACHUA

1)
2)
3)
4)
5)
6)
7)

noJiMcaxapusa
conepkut B-1,4-TTUKO3UIHYIO CBSI3b

NEepBBIA MOHOCaXapH/1 BCETr/Ia 0-aHOMED

IIpU ruposin3e oopasyercs Toybko JI-rirokonupanos3a

npu ruaponuse obpasyercs J-rarokonupanosa u J-¢ppykrodypanosa
MIPOSIBIISIET CLIOCOOHOCTH K ITUKIIO-OKCO-TayTOMETPUU

OKHUCJISIETCS B TTIMKOOMOHOBYIO KUCIIOTY

4.Co cTpyKTYypO# U CBOMCTBAMHU XOHJIPOMTUHCYIb(ATOB COTIACYIOTCS CIEAYIOLINE YTBEPKAECHUS

1)
2)
3)
4)
5)

3bUpPBI CEPHOI KUCIOTHI

JaucaxapuiHbie (parMeHThl CBSI3aHbI 0-1,4-TIIMKO3UTHBIMU CBSI3SIMU
conepskat octatku N-aretun-J[-ranakrozaMmruHa

COAEPKUT OCTATKH 0-/[-TITIOKYpPOHOBOM KHUCIOTHI
reTepoIoIrcaxapuasl

5. 151 1ennoOuo3bl BEpHBI CIASAYIONINE YTBEPKICHHS

1) comonoBEIii caxap
2) rtauko3ua O-tuna
3) mepBbIit MOHOCAXapu/ Bceria [3-aHoMep
4) comepkuT 0-1,4-TTUKO3UIHYIO CBSI3b
5) oOpa3yeTcst Ipy HEMOJTHOM THAPOIIU3E IIEIUTFOI03bI
6) comepxut B-1,4-TIMKO3UIHYIO CBA3b
7) He 00J1a7aeT BOCCTAHABIMBAOIIEH CIIOCOOHOCTHIO
ITaJI0HbI OTBETOB:
1 1234
2 234




3 3467
4 135
5 2356

Kpurepum ouenku:

[IpaBunbHBII OTBET OlleHUBaeTCs B 1 Oai, 3a HeMpaBHWIbHBINA — cTaBUTCs () OaIoB.
[Tpu mpoBepKe TECTOBBIX 3HAHUI B COOTBETCTBUU C CYMMOM HaOpaHHBIX OAJUIOB

71-100% - 3aureHO
70% 1 MEHBIIIE — HE3AUTEHO

3.2 IlIpumMepbI BONPOCOB /IJIsl YCTHOIO co0ece10BaHMS:

®opmupyemas komnerenuusa — OK 01 (ymers)
IIpuMepbl KOHTPOJIBbHBIX BOIIPOCOB /I CO0ece10BAHUS:

1. Knaccugukarus opraHMuecKiuX COeAMHEHUI.

2.IHAyKTUBHBIN, ME30MEPHBINA dPPEKTHI.

3.Cnuprtel. Knaccudukanus, pusnyeckre u XuMuuecKue cBOMCTBA.
4.Anpaeruapl. CTpoeHne KapOOHUIBHOMN TPYIIIIBI.

5. XHMHYECKHE CBOMCTBA Kap60HOBLIX KHCJIOT.

Kpurepum ouenku:

Onenka «OTJIMYHO» BbicTaBisseTCA 3a IOJIHBIM M IIPAaBWIBHBIM OTBET Ha BOIPOC.
JlonycTMoe 4nuciao He3HAYUTENbHBIX 3aMEeYaHUi U HEZJ0UETOB — He 00Jiee OJJTHOTO.

Onenka «XOPOIIO» BeIcTaBisAeTCS 3a NPAaBUIBHBIN, HO HEIOCTATOYHO MOJIHBIM OTBET Ha
BOIPOC, IPU HATMYUU 2 HE3HAUNUTEIbHBIX 3aMeUaHul (HEJ0UETOB).

Onenka «YJ1OBJIETBOPUTEJIbHO» BoicTaBimsieTcs 3a HEIOIHBIM, HETOUHBIM OTBET Ha
BOIPOC, IPHU HAIUYUH OJIHOM rpy0oii ommOku min 3-4 He3HAYNTENbHbIX 3aMe4aHuil (HEJJ0UETOB).

Ouenka «<HEYJTOBJIETBOPUTEJIbHO» BricTaBnsercs:

1) 3a momHOE OTCYTCTBHE OTBETA Ha BOIPOC;

2) TpU HaJIWYUM JBYX TPyObIX OMIMOOK HIIM 0Ojiee MATH HE3HAUYMTENBbHBIX 3aMEYaHUi
(Hemo4eTOB);

3) 1pu 0OHApPYKEHUU IIMAPTAIIOK.

3.3 IIpumepsbl CUTYAUMOHHBIX 32124 U 3aaHUH ISl OLEHKU NPAKTHYECKUX HABBIKOB
®opmupyemas komnerenuusi — OK 01 (Baagers)

3agaua 1. UmMerorces nBe npobupku. B onHOM U3 HUX HaXoAUTCS B-THUAPOKCUKHUCIOTA, B APYTOH -
y-ruapokcukuciora. Ilocne HarpeBaHust MPOOUPOK B OAHOM U3 HUX 00pa3oBajiacCh HEHACKIIIICHHAS
KHCJIOTA; B IPYrod - HUKINYECKOE COEMHEHUE.

Bonpoc: B xakoif nu3 npodbupok Haxoauack y-ruipokcukuciaora? OTeeT o6ocHyiiTe.

3agaua 2. Ilpu mobGaBneHun Karau pactBopa xiopuna skenesa(lll) x BomHOoMy pacTBOpY
aleTOYKCyCHOTO 3(dupa mosBisercs ¢uoneroBoe okpamuBanue. [locie modasieHus OpoMHOU
BOJIbI OKpacKa HCYE3aeT, HO Yepe3 HEKOTOPOoe BpeMsl MosBIIAeTCs BHOBb. [loBTOpHOE 106aBieHne



OpOMHOI BOJBI ONATH MPUBOJIUT K BPEMEHHOMY MCYE€3HOBEHHIO OKPACKHU.
Bonpoc: O0bscHHUTE pe3ynbTaThl OIBITA.

Kpurepun onenku:

KonmuecTBo 02/1510B, BHICTABJISIEMbIX 32 KAKIYI0 3a/1a4y

Bce HanmmcaHo mpaBHIIBHO

B COOTBETCTBHU c OTBET TMOJHOCTBIO
NeNe Bce Hanucano, Ho | Hanmcanbl

TpeOOBaHUSIMH, N OTCYTCTBYET  WJIU
3a7a4u NPaBUIIbHBIH TOJBKO

W3JI0KEHHLIMU  BBIIIE, U BCE HAIMCAHO

. | oTBeT He mosyueH | (hOPMYJIIbI

HET WCIIpaBIICHU HEMPaBUILHO

JK3aMeHaTopa
Nel 2 Gamna 1 6amna 0,5 6ama 0 6amioB
Ne2 2 Gamna 1 6ama 0,5 bamta 0 6am1oB

3,5 - 40. — ouenka «OTINYHOY

36. — oueHka «Xoporo»

2,50. — olieHKa « Y JOBJL»

20. u MeHbliIe — orieHka «Heynosi.»

3.4 [lpumepsbl TeM 1JI y4eOHO-HCCIeA0BaTeILCKOI padoThl cTtyaeHToB (YUPC)

®opmupyemas komnerenuusi — OK 02 (3HaTh, ymeThb, B1aJeTh)

. Xumuueckue U pu3ndeckrue CBONCTBA CITUPTOB.

. Xumuueckue U pu3nvecKrue CBOMCTBA albJIeTUI0B U KETOHOB.
. XuMudeckue 1 (pusndeckue cBoiicTBa KapOOHOBBIX KUCIIOT.

. Xumuueckue U pu3ndecKue CBOUCTBA aMUHOB.

. Xumuueckue U pu3nveckrue CBOMCTBA aMUHOKHCIIOT.

DN AW~

®opmupyemas komnerenuusi — OK 09 (3HaTh, ymeTs, Bi1aaeTh)

. [IaT4IeHHBIE TeTepOLIMKINYECKUE COeNMHEeHM. [IpuMenenne B MequuHe.

. lllecTruneHHBIE TeTEPOLUKINYECKHE coeAuHEHUs. [[pumenenne B MequnuHe.

. Cniuptsl. [IpuMeHeHne B MeIULIMHE.

. YrieBoabl. buosnorndyeckoe 3Ha4eHUE.

. [IpuMeHeHre OpraHuYeCcKX pearcHTOB B AHAJIUTUYECKOU XUMUU.

Kpurepun ouenku:

e Tema YUPC packpbiTa Hanbosee monHo — 1 6amn

e [IpencraBnsiemas YUPC conmpoBoxaaercs: BU3yaibHOM npe3eHTanueit — 1 6amn

e [Ipu noaroroske YUPC cTyneHT uzyums nHGOpMaLMIO HE MEHEE YeEM U3 TPEX
MCTOYHUKOB — 1 6amn

DN AW N~

e Odopmienne YUPC cooTBeTCTBYET MpaBuiIaM cOCTaBlIeHHs pedepaToB — 1 Oami
e [Ipu 3amure YUPC cTyneHT OTBETUII Ha BOIIPOCHI ITpernojaBaTelis U CTyAeHTOB — 1

Oamt
e Makcumym — 5 Oannos

3.5 IlepeyeHb NPAaKTHYECKUX HABBIKOB (YMEHHI1), KOTOpPbIe HEO0X0AUMO OCBOUTH CTY/ACHTY

®opmupyemas komnereHuusa — OK 04 (3HaTpb, ymeTb, BJ1aJeTh)

Jns hopMupoBaHUs JAHHOW KOMIETEHIIMH CTYACHTHI BBIMOIHAIOT J1a00OPaTOPHO-TIPAKTHUECKUE




pa6OTBI C IMIOMOIIBIO 06pa3OBaT€JIBHOI>'I TCXHOJIOTHHU - MCTOJAa «MAJIbIX T'PYIIID», COrJIaCOBbLIBAA
CBOM JICUCTBHS B XO/IC BBIMOJHEHHS IKCIIEPUMEHTOB, 00CYKIast pe3yabTaThl U OQOPMIISS OTUYET
0 BBITIOJIHEHHOM J1abopaTopHOi padoTe.

®opmupyemas komnerenuusi — OK 07 (ymern, Bi1agersn)
B npouecce ¢popmupoBaHus JAHHOW KOMIIETEHIIMN Y CTYJIEHTOB JIOJKHBI OBITh C(HOPMUPOBAHbI
CJICAYIOIINE HABBIKU:
1. be3omacHoii paboThl B XMMHUYECKOH Ja0OpaTOPHHM C COJNSAMU TSDKENBIX METaJlIoB,
raJIoreHaMu, C PTYThI0, cepeOpoM, OPOMHOM BOIOM.

®opmupyemas komnerenuus — [IK 2.5 (3nars)
st hopMHUpOBaHUs JAHHOW KOMITIETEHIIMH CTYACHTHI JOJDKHBI 3HATh:
1. mpaBuIIa TEXHUKH O€30TIACHOCTH MPHU padOoTe C BEIIECTBAMU B JIA0OPATOPHUU:
® CIKHMH BEIICCTBAMH,
STOBUTBIMHU BEIIIECTBAMHU;
CUJIbHO MaxXHYIIUMHU BCIICCTBAMU,
KOHLICHTPUPOBAHHBIMU KHUCJIOTAMHU — OKHCIIMTCIISIMHU,
XPOMOBO# CMECHIO;
® OJICYMOM.
2. paBWIIa OKa3aHUsI EPBOH IOBpaueOHOM MTOMOIIH ITPH HECUYACTHBIX CIIydasnX:
® B XMMHUYECKOH JJabopaTopuu (Ha MECTE HECUACTHOTO CITyvasi);
e B Ja0OPAHTCKOMU I0J1 PYKOBOACTBOM OIBITHOTO JaOOPaHTa;
®  COINPOBOXKICHHE MOCTPAJABIICTO B MYHKT OKa3aHUsl BPaueOHON METUIIMHCKOMN MOMOIIH
pU HEOOXOTUMOCTH.

®opmupyemas komnerenuus — [IK 2.5 (ymersn)

Jns popmupoBaHUs 1aHHOM KOMITETEHIIUH CTYAE€HTHI TOJKHBI YMETh:

1. Hamnexxanmm obpazoM oOpamiaTbecs ¢ HEOPraHMYECKUMH PEeaKTHBaMH (B T.4. C JBIMALIAMHU
KOHIIEHTPUPOBAHHBIMH KHCJIOTaMH, KOHIIEHTPUPOBAHHBIMH IIEIOYaMH, XJIOpATaMH, CHIbHBIMU
OKUCTTUTENSIMU, OJIEYMOM ), 1a00paTOpHOI MOCYA0M U TaOOpaTOPHBIM 000PYI0BaHUEM

2. oOKa3blBaTh TME€PBYIO JOBpaueOHYI0 TIOMOIIb IPU HENOCPEACTBEHHOM KOHTAaKTe C
BBIIICTIEPEUNCIICHHBIMU TPYIINIaMU XUMHUYECKUX PEaKTHBOB

®opmupyemasi kommnerenuus — [IK 2.5 (Baagers)
B mpouecce popmupoBaHus 1aHHON KOMIETEHIIMH Y CTYJE€HTOB JOJKHBI ObITh C(HOPMUPOBAHBI
CJIETyIOIIME HaBBIKU:
1. be3omacHoil paboThl B XMMHUYECKOH 1a00paTOpUu U yMEHHE 00paliaTrbcs ¢ XUMHUYECKON
MOCYy/IOM, peakTUBaMHu, paboTaTb €O CHUPTOBKAMHM U 3JIEKTPUYECKUMHU TNPUOOpamH,
o011enabopaTOpHBIM 000PyIOBaHHEM:
® C pa3IMYHBIMH TUIIAMU KOJIO (KOHUYECKUMHU, KPYTJIOJOHHBIMH, MJIOCKOIOHHBIMU);
JEJIUTEIbHBIMA BOPOHKAMU;
CKJITHKaMU C IPUTEPTOMN KPBIILIKOW;
KareJbHUIaMHU;
My(henbHO neybto;
2. PaboTsl ¢ mpoOupkamMu 1 MEPHON MOCYAOM:
® [UIETKAMH;
e OropeTkamuy;
® [WIMHAPAMU;
3. IlpuroroBieHus pacTBOPOB 33JaHHON KOHIIEHTPALUH:
® C 00BEMHBIM CIIOCOOOM BBIPAKEHHUS KOHIICHTPAIIHH,



® C MacCOBBIM CIIOCOOOM BBIPAKCHHS KOHIICHTPAITHH.
Dono ouenouHvIx cpeocme O HPOMEINCYHIOUHOU ammecmayuu O0o0iceH Oblmov pazpadoman 6
KOMHEMEeHMHOCIHOM hopmame U co30aemcs 0115 Kaxcoou hopmupyemoii KOMRemeHyuu 8 COOnEEemcmeun
¢ oopazyom, npueedennvim 6 Ilpunoscenuu Ne 1.

V. YuebHo-MeToanueckoe U nHGOPMALHOHHOE OOecniedeHre TUCIUTIMHbI

4.1 IlepeyeHb OCHOBHO U IONOJTHUTEIbHOM y4eOHOM JTUTepaTypbl, HEOOXOAUMON IS
OCBOCHMHA M CHMILIMHbI:
a) OcHoBHas UTEpaTypa:

1. 3ypabsa, C.D. Opranwnueckas xumus / C.D. 3ypabsu, A.Il. Jlysuna, mon
pen.T.A. TrokaBkunoit. — Mocksa: [ 90OTAP-Menaua, 2019. — 384 c.

2. TrokaBkuna, H.A. Oprannueckas xumus / H.A. TrokaBkuna, B.JI.
benoboponos,C.0. 3ypabdsn. — Mocksa: [DOTAP-Menua, 2019. — 640 c.

OcHoBHbIE JICKTPOHHBIC U3JaHUSA:

1. l'apumn, A.I1. Opranuueckas XUMHS B pUCYHKaxX, Tabmumax, cxemax: ydeOHOe
mocobue 115 cpeanero npodeccuonaabHoro oopaszosanwus / A.IL. Napimmn. — 3-€ U3., UCIIP. U
nor. —Mocksa: U3narensctBo FOpaiit, 2020. — 240 c. — (ITpodeccnonansHoe oOpazoBanue). —
ISBN 978- 5-534-04816-2. — Pexxum moctyma: Www.urait.ru/book/organicheskaya-himiya-v-
risunkah-

tablicah-shemah-438955

2. Kamunckuii, B.A. Oprannueckas xumust B 2 4. Yacte 1. y4eOHHUK [UIS CpEaHETO
npodeccuonaipHoro oopasosanusi / B.A. Kamunckuil. — 2-e usz., ucnp. u non. — Mocksa:
NznarensctBo FOpaiit, 2020. — 287 c. — (IlpodeccuonanpHoe obpa3oBanue). — ISBN 978-5-
534- 02909-3. — Pexxum mocryma: Www.urait.ru/book/organicheskaya-himiya-v-2-ch-chast-1-
437950

3. Kamunckuit, B.A. Opranndeckas xumust B 2 4. Yacte 2. y4eOHUK AT CPEeTHETO
npodeccroHambHOro oopasosanus / B.A. Kamunckuii. — 2-e u3n., ucnp. u gom. — Mocksa:

WznarensctBo FOpaiit, 2020. — 314 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-
534- 02912-3. — Pexxum jmoctyma: Www.urait.ru/book/organicheskaya-himiya-v-2-ch-chast-2-
437951

4. Opranndeckas xumus : npaktukym miust CI1IO / cocraButenu T. A. Poauna, 1O. A.
I'yxens. — Capatos : IlpodobpaszoBanue, 2021. — 67 ¢. — ISBN 978-5-4488-1141-8. —
Tekct : anmexktponHbId // DnekTpoHHBI pecype mudpoBoi odpasoBarenbHoi cpeapl CITO
PROFo6pa3osanue : [caiit]. — URL.: https://profspo.ru/books/105147

5. Ilenuna, B. U. Oprannueckas xumus : yueOHoe nocoodue s CI1IO / B. U. [lenuna,
O. IO. Adanaceesa, O. B. JlaBpentseBa. — Caparos : [IpodobOpaszoBanue, 2021. — 136 ¢. —
ISBN 978-5-4488-1241-5. — Tekct : 37eKTpOHHBIH // DNeKTpoHHBIH pecypc nU(ppOBOI
obpazoBarenbHoit  cpenst CIIO  PROFoGpa3oBanue : [caiir]. —  URL:
https://profspo.ru/books/106839

6. Ilpecc, U. A. Opraamueckas xumus: yaeOHoe mocobue s cno / U. A. Tlpece. — 2-
e u3n., crep. — Cankr-IlerepOypr: Jlans, 2022. — 432 c. — ISBN 978-5-8114-8976-3. —
Tekcr: anekTpoHHsIii // Jlaub: AIIEKTPOHHO-
OubIMoTeYHas cucremMa. — URL:
https://e.lanbook.com/book/186018

7. Axumona, T. . Opranuueckas xumus. JlaboparopHsle paboThl: yueOHOe mocodue
st cno / T. . Axkumona, JI. H. Jlonuak, H. Il. barpuna. — 2-¢ usn., crep. — CaHKT-
[etepOypr: Jlanp,2022. — 164 c. — ISBN 978-5-8114-9068-4. — TekcT: 31IeKTPOHHBINA //
Jlanb: snekTpoHHO- 6ubmuoreunas cucrema. — URL: https://e.lanbook.com/book/184070



http://www.urait.ru/book/organicheskaya-himiya-v-risunkah-
http://www.urait.ru/book/organicheskaya-himiya-v-risunkah-
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http://www.urait.ru/book/organicheskaya-himiya-v-2-ch-chast-1-
http://www.urait.ru/book/organicheskaya-himiya-v-2-ch-chast-2-437951
http://www.urait.ru/book/organicheskaya-himiya-v-2-ch-chast-2-437951
https://profspo.ru/books/105147
https://profspo.ru/books/106839
https://e.lanbook.com/book/186018
https://e.lanbook.com/book/184070

0) JlonmoaHUTeIbHbIE HCTOYHUKH

1. Xaxanumna, T. WM. Opranunyeckas XuMus: y4eOHOE IOCOOHME IJisi CPEIHETO
npodeccuonanbHoro obpazoBanust / T. M. Xaxanmna, H. I'. OcunenkoBa. — Mocksa:
MznarensctBo FOpaiit, 2021. — 396 ¢. — (Ilpodeccronansuoe oobpazoanue). — ISBN 978-
5- 534-00948-4. — Texkcrt: anekTpoHHbIH // OOpa3oBarensHas miardhopma FOpaiit [caiit]. —
URL.: https://www.urait.ru/bcode/468374

4.2 Ilepeuenb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKANMOHHOH ceTH «HWHTepHETY,
H00X0IMMBIX /ISl 0CBOCHUS JUCHHUILINHBI:
e Hudopmannonnas cucrema «EquHoe 0KHO TocTyna K 00pa3oBaTeIbHBIM PECypcam»
www.window.edu.ru
e Uudopmaunonnas cucrema «EmuHas Kkomekuuss mHU@POBBIX 00pa30BaTEIbHBIX
pecypcos» www.school-collection.edu.ru

4.3 Ilepevyenr WHGOPMANMOHHBIX TEXHOJIOTHil, WCHOJIb3yeMbIX MPH OCYIIEeCTBJIEHHH
00pa3oBaTeIbHOTO TMpoIecca MO JAUCHUIUINHE, BKJIKYas ImepeyeHb MPOrPaMMHOIO
odecneyeHusi U HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

4.3.1 IlepeyeHb JTHIEH3NOHHOTO IPOrPAMMHOIO O00ecneYeHu s :
e Microsoft Windows Pro Rus 7;
e Microsoft Windows Pro Rus 10
e PowerPoint 2013.

4.3.2 IlepeveHb 3J1eKTPOHHO-0MOIMOTeYHbIX cucTeM (IBC):
DekTpoHHO-0MOMoTeuHast cucteMa «KoHcynpranT crymentay (Www.studmedlib.ru).

V. MeToauueckue YKazaHus 1JIs oﬁyqaloumxca 110 OCBOCHHUIO TUCHHUILIMHBI.

V1. Onmncanue MaTepHAJbHO-TEXHHMYECKOil 0a3bl, He00XOAMMOW [JIsl OCYylLIeCTBJICHUS
o0pa3oBaTeIbHOr0 npomuecca mo gucuuniaune (cm. Ipuioxenue Ne2)

VIl. HayuHo-uccjienoBarejibckasi padoTa cTyaeHTa
Hayuno-uccnenoBarensckast paboTa CTYJIEHTOB MPENCTABICHA: CAMOCTOSITEIEHONW PadOoTOM;
NPOBEICHUEM HAYYHBIX HCCIENOBaHUI € TOCIEAYIOIIMM BBICTYIUICHUEM HA WMTOTOBBIX HAy4YHBIX
CTY/IEHYECKUX KOH(EPEHIIHSX.
TemaTnka HAyYHO-HCCIIEI0BATEIbCKONH PadOTHI
e [IpumeHeHHe OpraHNYECKUX BELIECTB B MEAULIMHE U (hapMaIiu
e buonoruyeckas poJib yrieBo10B


http://www.urait.ru/bcode/468374
http://www.studmedlib.ru/

[Ipunoxenue 1
®oH/1bI OLICHOYHBIX CPEICTB
JJI51 IPOBEPKH YPOBHs ch)OPMHPOBAHHOCTH KOMIIETEHIMH /ISl IIPOMEKYTOYHOI aTTecTally 110
UTOraM OCBOCHMS U CHHUILIMHBI

OK 01 - BbIOMpPaTH C110c00bI pellieHus 33124 NPO(eCcCHOHATBHOI 1eSITeJIbHOCTH IPUMEHUTEILHO
K Pa3JIMYHbIM KOHTEKCTaM;

OK 01 3nHarb: OCHOBHBIE TIOJIOKEHHSI TEOPUM XMMHMYECKOI0 CTPOEHUSI OPraHUYeCKHX
coenuHennii A.M. bymiepoBa; 3HayeHHe OPraHMYeCKMX COCJIMHEHMII KaK OCHOBBI
JIEKAPCTBEHHBIX CPEACTB; YCTPOHCTBO XMMHYECKHUX JIA00pPaTOpuii, 000py/0BaHue, anmnaparypy,
XMMHYECKYI0 KJIACCU(PUKAINIO JIEKAPCTBEHHBIX CPeICTB OPraHMYecKoro IpONCXOKIeHUs.
YMeThb: cocTaB/ISTH HA3BAHME OPrAaHUYECKOro coeaunenns no Homenkiaarype MIOIMAK; nucars
H30MepPbl OPraHNYecKUX COeJUHEeHMIi; KJIACCH(PUUHUPOBATHL OPraHUYeCKHe COeIUHEHHS 110
(GyHKIMOHAIBHBIM IPYNIIAM; KJIACCH(PHUIHUPOBATH OPraHu4ecKHue COeJUHEHHs 110 KMCJIOTHBIM 1
OCHOBHBIM CBOWCTBaM; MPHUMEHSATb OCHOBHbIE 3aKOHbI XMMHM JUISl pellleHusl 3aJa4 B
NPo(ecCHOHATIBLHOM /IeSITeJIbHOCTH; MPeNIAraTb Ka4eCTBeHHbIE PeaKlid HA JIEKAPCTBEHHbIE
CPeICTBAa OPraHUYecKOro NPOUCXOKIEHHUSsI; COCTABJISATH YPABHEHHMSl PeaKluil, MPOBOIUTH
pacuyersbl M0 XMMHYEeCKHM (popMyJiaM U ypaBHEHHSIMM peakuuu. Biagersb: kaueCTBEeHHbBIMU U
KOJIMYECTBEHHBIMU METOJAMH AaHAJIN3a OPraHUYeCKHX BelIeCTB MPH OCYLIeCTBJIEHUH
(apmaneBTHYECKOM 1eATETbHOCTH 110 KOHTPOJII0 KA4eCTBA JICKAPCTBEHHBIX CPEeICTB.

3aganns KOMOMHHPOBAHHOIO THIIA ¢ BLIOOPOM BEPHOIr0 0TBETAa H 000CHOBaHUEM BbIOOpa
U3 NMpeaJI0KeHHbIX
Buvibepume ooun npasunvhwiii omeem
1. JI7st mpeienbHBIX OJJHOATOMHBIX CITUPTOB XapaKTEPHBI PEAKIINH:
1) runponusa
2) runpatanuu
3) okucneHus
4) HyKk1€0(UITBHOTO PUCOETUHEHUS
Ortser: 3

OO0ocHOBaHHE: I[J'Iﬂ KJIacCa OAHOATOMHBIX CIIMPTOB XaPAKTCPHBI pCAKIIUU OKHUCJICHU.

2. 154 nipenie’dbHbIX OJHOATOMHBIX CIIUPTOB XapaKTEePHbI PEAKINH:

1) neruaparanuu

2) co menoyamMu

3) rugponusa

4) 51ekTpoUIABHOTO MPUCOEAUHEHUS

Otser: 1

Ob6ocHoBanme: Jlns OJHOATOMHBIX CIHPTOB XapaKTEpHBl PEAKIUN MEKMOJICKYISIPHOH U

BHYTPHUMOJIEKYJIIPHOU EeruApaTaluu



3. J171st mpeiesTbHBIX OJJHOATOMHBIX CITUPTOB XapaKTEPHBI PEaKIIHH:

1) ¢ anperumamMu

2) ruaponauza

3) saTtepudukann

4) HyKJI€O(OUITLHOTO NMPUCOCTUHECHHS

Ortger: 3

Oo6ocHoBanue: [[7151 0JTHOATOMHBIX CIIUPTOB XapaKTEPHBI PEAKIIUU B3aUMOJICHCTBUS C

Kap6OHOBBIMI/I KHCJIOTaMH

3agaHus OTKPBITOI (hOpMBI

Jlononnume
1. AMHMHOKHCIOTBI — 93TO TreTepodyHKIMOHATIbHbBIE COCAMHEHMS, COJEpKallue JBE
(G yHKIIMOHATIBHBIE TPYIIITBI
2. B mosnekynax MOHOCaXapH10B COACPIKUTCS OJHA OKCO-TPYIINA U HECKOJIBKO rpymi

3. CoenuHeHHs anuQaTHYECKOTO psiia, COJCPIKAIIME OJHY WM HECKOJBKO THAPOKCHIBHBIX

T'py1Il, Ha3bIBAXOTCs

[IpakTHKO-OPHEHTHPOBAHHBIE 3 aHUS

3aganue 1

[Tpu noGaBnenun xmopuna xenesa (llI) x aByxaroMHOMY (heHONTy TMOSBMIIOCH 3€JIEHOE
OKpallllBaHUE.

1) Kak Ha3biBaeTcst 3TOT peHon?

2) [aliTe Ha3BaHUE ITOTO COSAMHEHUS 110 MEXTYHAPOIHON HOMEHKIIAType?

OTaJoH OTBETA:

1. ITupokarexuH.

2. OpTO-AUTUAPOKCUOEH30IT

3ananue 2

[Tpu noGasnenun xmnopuga sxenesa (ll1) x nByxaromMmHOMY (eHONy MOSBUIOCH (DHOJETOBOE
OKpaIlliBaHUE.

1) Kak Ha3biBaercs 3TOT peHon?

2) JlaiiTe Ha3BaHUE 3TOTO COEAMHEHUS M0 MEKIYHAPOIHOW HOMEHKIAType?

OTaJoH OTBETA:

1. Pezopunn

2. Meta-auruipokcru0eH30.



3ananue 3

[Ipu nobGanenun xijopuma sxene3a (llI) k aByxatoMHOMY (EHONTY TOSBHIOCH 3€JIEHOE
OKpallliBaHue, 0YeHb OBICTPO MEPEXOIAIIEE B JKEITOE.

1) Kak na3piBaercs 3ToT eHon?

2) JaiiTe Ha3BaHUE TOr0 COSAMHEHUS 110 MEXTYHAPOIHON HOMEHKIIAType?

DTaJloOH OTBETA:

1. I'uapoxuHoH.

2. ITapa-auruapokcuoeH301

33}13![1/17[ 3aKPbITOro THIIA HA YCTAHOBJICHUE COOTBETCTBUSA

1. YcraHoBHUTE COOTBETCTBHE MEXKAY IMPEACTABUTCIIIMH MOHOCAXapuJaO0B H XapPaKTCPOM

KapOOHMIIBHOH TPYTIITBI

1) rmroko3a A) anponeHTo3a
2) pubo3a b) anpaorekcosa
3) kcuiyso3a B) kerornenrosa

Otser: 15 2A 3B

2. YcTaHOBHTE COOTBETCTBHUE MCKAY MPEACTAaBUTCIIAMHU aMUHOKHCIIOT U KUCJIOTHO-OCHOBHBIMU

CBOMCTBaMH.

1) acnaparuHoBas KMCIIOTa A) HelTpanbHast
2) nu3uH b) xucnornas

3) cepun B) ocHOBHBIE

Otsetnl: 16 2B 3A

3. YcraHOBHTE COOTBETCTBUE MEXKAY IIPEACTABUTEISIMU AMUHOKHACIOT U XUMUYECKON TPUPOLE

paaukana.
1) anmanun A) TeTepoIUKINIeCKUE
2) TUCTUIUH b) apomarnueckue

3) TupO3UH B) anuknnueckue

Otsetel: 1B 2A 3b

3a[laHl/IH 3aKPbITOI0 TUIIA HA YCTAHOBJICHHUE MMOCTCT0BATECIbHOCTH



3ananue 1
IIpounTaiiTe TEKCT U YCTAHOBUTE IIOCIEA0BATEIBHOCTD.
HanumuTe ypaBHeHHE peaKLny, TOATBEPKAAIOIINE KUCIOTHBIE CBOMCTBA KAPOOHOBBIX KUCIIOT U
HAa30BUTE NPOIYKT PEAKLIMH.
1) BeIOpath peareHT, ¢ KOTOPHIM B3aUMOJICHCTBYIOT KAPOOHOBBIC KHCIIOTHL.
2) Ha3Barh NpOJYKT peakiun
3) Hamucark ¢popMyibl OpraHU4eCKUX COCAUHEHUI
4) PaccraBuTh KO3()PHUIIUEHTHI pEAKIHii
5) OmpexnenuTb THI pa3pbiBa CBSI3H

Otsert: 13542

3aganue 2
[TpounTaiiTe TEKCT U YCTAaHOBUTE MOCIEI0BATEIBHOCTD.
Hanumure ypaBHeHUe peakiiu, NOATBEPKIAI0LIUE OTCYTCTBUE KUCIOTHBIX CBOMCTB Y CIIUPTOB
Y Ha30BUTE MPOJYKT PEaKILIUU.
1) HasBarh NpOIYyKT peakiiu
2) BbiOpaTb peareHT, ¢ KOTOPBHIM B3aUMOJICHCTBYIOT KAPOOHOBBIE KHCIIOTHI
3) Hamucats GhopMysibl OpraHHYECKUX COSTHHEHUI
4) OmnpenenuTh THIT pa3pbiBa CBA3U
5) PaccraButh KO3()HUIMEHTHI peaKIHii

OtsBet: 23451

3aganue 3
[TpounTaiiTe TEKCT U YCTAHOBUTE MOCIIEA0BATEIBHOCTD.
Hanummre ypaBHeHHe peakiiuy, NOATBEPKAIOIINE KUCIOTHBIE CBOICTBA Y (heHOIa U HA30BUTE
MPOJYKT PEaKIUu.
1) PaccraBuTh KO3)PUIMEHTHI peakiuit
2) Ha3Bare NpOIyKT peakuun
3) OmnpenenuTh TUI pa3pbiBa CBA3U
4) Hamucatb GOpMYJIbI OPraHUIECKUX COSAUHCHUIN
5) BeiOpath peareHt, ¢ KOTOPBIM B3aHMOICHCTBYIOT KapOOHOBBIE KUCIOTHI

OtBert: 54312

CHTyaHHOHHbIe 3aJJaHUA

3amaua 1



JlnaMUHOMOHOKapOOHOBYIO KHCJIOTY TOMECTHIIM B PAacTBOp, COJEPIKAIIUN H30BITOK INEI0YH
(pH>>T7).

Bonpoc: Bynet au 3Ta aMHHOKHCIIOTa MIEPEMEIIaThCs B IaHHOM pacTBOpe MpH 3ekTpodopese?
Ecmu na, To x (+) umu (-) 3apsbkeHHOMY anektpony? OtBer oOocHyiiTe. Hammmmre dopmy

AMHMHOKHUCJIOTEI, B KOTOpOﬁ OHa 6y,[[eT Cymi€CTBOBATh B 9TOM paCTBOPE.

Pemenue: B BogHOM pacTBOpe NTMaMUHOMOHOKApOOHOBAs KHCIIOTa HAXOIUTHCS B KATHOHHOMN
dopme, HO mpu A00aBICHUM H30BITKA IIENIOYM K PACTBOPY KHUCIOTHL, €€ MOJIEKYJIbl OyayT
3apsKaThCs OTPUIIATENLHO U IIPU 3JIEKTpodopese, MepeMeniaThes K MOJI0KUTEIbHO 3apsyKEHHOMY

AIIEKTPOLY.

3anaya 2

B kakoii pacTBOp, comepkamuii HM30BITOK MICTOYM HIIM H30BITOK CHJIBHOW KHCIOTBI, HAJI0
MIOMECTUTh MOHOAMHUHOMOHOKapOOHOBYIO ~ KHCJIOTY, 4YTOOBI mpu 3nekrtpodopese oHa
nepeMenaiiace K (-) 3apsbkeHHOMY diektpony? Oteer oOocHyiite. Hammmure dopmy

AMHMHOKHUCJIOTHI, B KOTOpOﬁ OHa 6y1[eT CyHaIieCTBOBaThb B BbI6paHHOM pacTBOpC.

Pemenwue: /{1 TOoro, 4To MOHOAMHHOMOHOKapOOHOBAs KUCJIOTA NepeMelagach K OTpULATEIbHO
3apsHKEHHOMY 2JIEKTPOTY, OHA JI0HKHA HAXOJUTHCS B KATHOHHOU (hopme. J{7ist 3Toro Kuciaorty

HeO6XO,I[I/IMO INOMECTUTH B KHCIIYIO CPEOY.

3anava 3

JInaMIHOMOHOKapOOHOBYIO KHCIIOTY TTOMECTHIIM B PACTBOpP, COJEPIKANIUN W30BITOK KUCIOTHI
(pH>>7).

Bonpoc: byzaer nu 5Ta aMHHOKHKCIIOTA NTepeMeaThCs B JAHHOM pacTBope Ipu 3nekTpodopese?
Ecmu na, To x (+) unmu (-) 3apspkeHHOMY anekTpony? OtBer obocHyiTe. Hammmmure dopmy
AMUHOKHCIIOTHI, B KOTOPOW OHA OYyJIET CYIIIECTBOBATh B 3TOM PacTBOPE.

Pemenune: B BogHOM pacTBOpe NTHaMUHOMOHOKApOOHOBAas KHUCIIOTa HAXOIUTHCS B KAaTHOHHOU
dbopme, HO pu J0OaBICHUH U30BITKA KUCIOTHI K PACTBOPY aMUHOKHUCIIOTHI, €€ MOJICKYJIBI Oy IyT
3apsKAThCS TIOJIOKUTENIBHO U ITPH AJIEKTpodopese, epeMenaTbCs K OTPUIATSIBLHO 3apsHKEHHOMY

AIIEKTPO.Y.

KonTpoabHbie BOnpockl
1. Onpenenenue opranmyeckoil xumuu. Teopust ctpoenuss A.M. byrtiepoBa. Opranuueckas

XUMUSA Kak 0a30Bast TUCIUILIMHA B cUCcTeMe (DapMaIieBTHIECKOTO 0Opa30BaHMsI.



2. Knaccudukarnus opranndeckux coenuneHnii. @ynkimuonanbHas rpymnma. OCHOBHBIE KJIACCHI
OPraHUYeCKUX COCIUHECHUM.

3. HomeHKkiaTypa opranuueckux coeguHeHnid. OcHoBHbIE npuHIUIbI HoMeHkiIaTtypsl MIOITAK

OK 02 - ocyiecTBJISTH NOMCK, AHAJIN3 H HHTEpPNpeTauuio nHgopManuu, He00X0TUMON A1
BBIINIOJIHEHHS 32124 PO eCcCHOHAIBHON AeSTeIbHOCTH.
OK 02 3naTb: 0OCHOBHbIe HCTOYHUKHU HHGOPMALMHU B 00/1aCTH OPraHNYecKoil XUMUH A1
KA4YeCTBEHHOI0 M KOJHYECTBEHHOI0 AHAJIN3a JIEKAPCTBEHHBIX CpPeICTB. YMeTh:
OCYLIECTBJISATH MOUCK, AHAJIU3 W MHTepnperanuio uHopMauuu, HeoOXOAMMON Aas
BBINOJIHEHHS 33/1a4  NPo(ecCHOHATBHON /JeATeJIbHOCTH MO0 KOHTPOJIO KadyecTBa
OPraHUYecKHX JIeKAPCTBEHHBIX cpeacTB. Biiagerh: HaBbIKAMH IOHMCKA, aHAJIHM3Aa H
HHTeprnpeTrauun uHGOpPMAUMHU, HeOOXOAMMON /JJs BBINOJHEHHS 32124 MO KOHTPOJIIO
Ka4yecTBa JJeKAPCTBEHHbBIX CPeACTB.

3ajaHusi KOMOMHUPOBAHHOIO THUIIA C BLIDOPOM BEPHOI0 0TBETAa M 000CHOBAHMEM BhIOOpA

U3 NpeAJI0KeHHbIX

Buvibepume ooun npasunvusiii omeem

1. lns npenenbHbIX OJHOATOMHBIX CIIUPTOB XapaKTEePHBI PEaKIINH:

1) ruaponu3za
2) HyKJI€0(MITBHOTO 3aMEIICHUS
3) BOoCCTaHOBJICHUS
4) 51eKTpoUIBHOTO 3aMEeICHHS
Otger: 2
O6ocHoBanwe: Tak Kak B ciUpTax SP° rTHOPUIM3AINS, aTOM yrieposa cBsi3an ¢ OH-rpymmoii o-

CBSI3b10, HYKJICO(HII IPEIOCTABIISET CBOIO 3JIEKTPOHHYIO Mapy Julsi 00pa30BaHusl HOBOM CBS3H, a

yxozsmias OH-rpyr[na OTIIEIUIAETCS CO CBOEH r[ap0171 QJICKTPOHOB.

2. JIns mpenenbHBIX OJHOATOMHBIX CIIUPTOB XapaKTEPHBI PEAKIIHIH:

1) c anpaerungamu

2) ruznponunsza

3) 2neKTpOPUILHOTO 3aMENICHUS

4) SIMMUHUPOBAHUS

Otsger: 4

Ob6ocHoBanme: [l OJHOATOMHBIX CHHPTOB XapaKTEpHBl PpEaKIMH BHYTPUMOJIECKYIISIPHON

AcruJipaTaiun

3. Jlns mpenenbHbIX OAHOATOMHBIX CIUPTOB XapaKTEePHBI PEAKIIHHU:

1) co menouyamu



2) ruapaTanun

3) ruaponusa

4) B3aUMOJICHCTBUE C MUHEPATbHBIMU KHUCIOTAMHU

OrTBerT: 4

O6ocHoBanue: OHOATOMHBIE CTUPTHI MOTYT B3aMMOJICHCTBOBATh HE TOJIBKO C KapOOHOBBHIMU

KHCIIOTaMH, HO U MUHEPAITBHBIMU KUCIIOTAMH ¢ 00pa30BaHUEM CIIOKHOTO dupa.

3aganusi OTKPHITOH (POPMBI

Jlononnume
1. JIByXaTOMHBIH (heHOI pe30pLrH UCIIOIB3YETCS IS JICUESHUS
2. DTaHOI — €CTECTBEHHBIA METa00INT, 00JIaHATOIIHI CBOICTBaMH.
3. AueroHn oOpa3syercs B OpraHu3Me IpH HEKOTOPhIX 3a00JIeBaHUAX, HANPUMED,

HpaKTI/IKO-OpI/IeHTI/IPOBaHHbIe 3aJaHus

3ananue 1

[Tpu noBeiieHuu temmnepatypsl 10 100 °C npoucxoauT qeHaTypaius SuyHoro Oenka.
1) Kak na3piBaercs 3Ta qeHatypanus?

2) Kakue cTpykTypsl 6enka pazpyuarorcs?

OTaJoH OTBETA:

1) HeoGpatumas

2) BropuuHas, TpeTH4YHasi, YeTBEPTUYUHAS

3ananue 2

[Tpu noGaBIeHUH 1IETOYH MPOUCXOIUT ACHATYpaIUs SUYHOTO OenKa
1) Kak Ha3piBaeTcs 3Ta qeHatypanus?

2) Kakue cTpyKkTypsl 6enka pa3pyuaorcs?

OTaJoH OTBETA:

1) HeoGpatumas

2) BropuyHas, TpeTHUUHasi, YeTBEPTUUHAS

3aganue 3
[Tpu normwxkennu Temneparypsl 10 0 °C mporucxXoauT JeHATypanus SHIHOTO OeKa.

1) Kak Ha3piBaeTcs 3Ta qeHaTypanus?



2) Kakue cTpykTyphl Oenka pa3pymiarorcs?
DTaJloH OTBETA:
1) Obpatumas

2) Bece cTpykTyphbl Oenka BOCCTaHABIMBAIOTCS.

33}13HHH 3aKPbITOI'0 THIIA HA YCTAHOBJICHUE COOTBETCTBUSA

1. YcTaHoBUTE COOTBETCTBHE MCXKAY NpeACTaBUTCIIIMU CIIMPTOB U PACIIOJIOKCHHUEM

TUAPOKCO-TPYIIIIBI

1. 6yranon-1 A) TpeTUUHBIN
2. Oyranon-2 b) nepBuuHbIii
3. 2-meTunOyTaHon-2 B) BropuuHbIii

Otset: 16 2B 3A

2. Y CcTaHOBUTE COOTBETCTBHC MCXKAY NpeACTABUTCIIAMUA Kap6OHOBI)IX KHCJIOT U XapaKTCPOM

YrieBOAOPOAHOIO paJjuKajia

1. ykcycHas Kuciora A) apomaTnueckas
2. 6eH30iiHas KUCIIOTa b) naceiienHas
3. mponieHoBas KUCIIOTa B) HenacrIieHHas

Otset: 16 2A 3B

3. YcTaHOBUTE COOTBETCTBHE MEXAY MPEICTABUTENIMU KapOOHOBBIX KUCIIOTA U YUCIIOM

KapOOKCHUJIBHBIX TPYIIIT

1. nMMOHHas Kuciora A) 0IHOOCHOBHas
2. MypaBbHHas KHCIIOTA b) nByxocHOBHas
3. maBesneBas KMCIIOTa B) TpexocHoBHas

OtseT: 1B 2A 3b

3agaHus 3aKPBITOr0 THIIA HA YCTAHOBJICHHE IOCJIEA0BATEJIbHOCTH
3amanue 1
IIpounTaiiTe TEKCT U YCTAHOBUTE NOCIIEIOBATEIBHOCTD.
Hanumure kauecTBEHHYIO PEAKIUIO C ITIFOKO30M, HA30BUTE NPOAYKT PEAKIIUH.
1) BriOpath peareHT, ¢ KOTOPBIM B3aHMOJICHCTBYIOT KapOOHOBBIE KHCIIOTHI.
2) Ha3sBath MpoayKT peakimuu

3) Hamucats GhopMysibl OpraHHYECKUX COCTHHEHUI



4) PaccrtaBuTh KOOPPHUIIMEHTH PeaKIInit

5) OmpenenuTb THII pa3pbiBa CBSI3U

OtBert: 13542

3amanue 2
IIpounTaiiTe TEKCT U YCTAaHOBUTE IIOCIEA0BATEIBHOCTD.
Hanumure kauecTBEHHYIO peakLUIO ¢ IIIMIUHOM, HA30BUTE MPOAYKT PEAKIIUH.
1) PaccraButh K03 (OUIUCHTHI PEAKIIHIA
2) HasBarbk npoaykT peakuuu
3) OmnpenenuTh THI pa3pbiBa CBSA3U
4) Hamucatb (pOpMYJIbl OPraHUYECKUX COCAUHCHUIN
5) BbIOpaTh peareHt, ¢ KOTOPBIM B3aUMOJICHCTBYIOT KAPOOHOBBIC KHUCIIOTHL.

Ortser: 54312

3ananue 3
[TpounTaiiTe TEKCT U YCTAaHOBUTE MOCIEI0BATEIBHOCTD.
Hanummre peakiuinio, NOATBEPKIAIOILYI0 MHOTOATOMHOCTD IIUIIEpUHA, HA30BUTE MPOJIYKT
peakuuu.
1) PaccraBuTh KO3 PUIMEHTHI peakiuit
2) HasBarbh npoayKT peakuuu
3) Hanwmcars GpopMyIibl OpraHUUECKUX COCTUHECHHUI
4) BsIOpaTh peareHT, ¢ KOTOPBIM B3aUMOJICHCTBYIOT MHOTOATOMHBIC CITUPTHI.
5) OmpenenuTb THIT pa3pbiBa CBSA3U

OtBert: 43512

CI/ITyalll/IOHHble 3aJaHuA

3anayva 1

[Tpu HarpeBaHuu 3TaHONA B MPHUCYTCTBUHU CEPHOM KUCIOTHI U Kartanuzatopa Al2O3 obOpa3yercs
razoo0pa3Hoe BEIIECTBO, KOTOpOoe OOeclBeUrMBAaeT OpPOMHYIO BOAY U pacTBOp IepMaHraHara
KaJins.

Bonpoc: Uro 510 3a BeniectBo? K kakoMy KJIacCy OPraHMYECKUX COSIUHEHUN OHO OTHOCHUTCS?
OTtBeThI 000CHYHTE.

Pemenue: CoHs — sTeH, oTHOCHTCA K HEmpeneabHBIM yrieBogoponaM — aimkeHam. CaoHeOz —

STHJICHTIMKOJIb (3TaHAMON — 1,2) — OTHOCHTCS K KJIacCy MHOTOATOMHBIX CITHPTOB.



o

t° H,S0,
C2 HSOH ALO, CH2=CH2 + HZO
OTa”oi OT1eH

OO6pa3oBaBiuecs BEIEeCTBO 00ECIBEUUBAECT OPOMHYIO BOJY:

Br
CH-CH, + Br, (p-p) CH2—C|:H2
Br
1,2- nubpomaTan
U pacTBOp IIEPMaHIaHaTa KaJus:
KMnO,
CH,=CH,+[O]+H,O0 — CH;CH,
OH OH
ITaHaHOJI
(I THIIEHTVINKOJIb)

3agaua 2

[Ipu nelicTBUM BOABI Ha KapOHWA KalblUS BBIJENAETCS Tra3000pa3HOE BEIIECTBO, KOTOPOE
obecrBeyrBaeT OPOMHYIO BOJIy U PAaCTBOp IMepMaHTaHaTa Kajusl.

Bonpoc: Yro 370 32 BemecTtBo? K kakomy Kitaccy OpraHMYeCKUX COSAMHEHU OHO OTHOCHUTCS?

OTtBeT 060CHYHTE.

Pemenne: CoHz — 3THH, OTHOCUTCS K HempeneiabHbIM yrieBojoponaM — amkuHaM. HxCpOs —
ATaHAMOBAs KUCIIOTA (IIaBesieBast KHCI0Ta) — OTHOCUTCS K KJIacCy JUKapOOHOBBIX KHCIIOT.
CaC, + 2 H,O — Ca(OH)2 + CoH2 1
ITHH

(anmTes1en)

JlarHOE BemiecTBO oOeciBeurnBaeT OpoMHYH0 Boay u pactBop KMnO4



Br Br

HC=CH + 2Br, —> HC—CH

Br Br
Tempaopomiman

kmno, O 0
HC=CH +4[0 N —c<
[0l —5 C
HO OH

3TaH)1HOBaﬂ KHCJI0Ta

(IIlaBesieBasi KMCJIOTA)

3anaua 3

Wmerorcs aBe MpoOUMPKU C MOIKUCICHHBIM PAacTBOPOM IEpMaHTaHaTa Kaius. B oJHYy W3 HHX
nomecTii I karmo meTriioen3oa (Toiryosa), B Ipyryto - [ karutto 6ensona. [locie aToro B onHOM
U3 IPOOHPOK BUAMMBIX M3MEHEHUIl He HaOJI0Janoch; B APYroil mpoOupKe Mociie HarpeBaHUs
pactBop KMnO4 obGecriBeTuics.

Bonpoc: B xakoii u3 npodupok Haxoawics Mmetuioenson? OTBetr 000CHyMTE.

Pemenne: beH3oi K AEMCTBUIO OKUCIUTENEH YCTOMYMB, & €r0 TOMOJIOTH OKHUCISIOTCA, PUYEM

OKHCIISIIOTCSI OOKOBEIS OCITN.

CH, COOH
[O]
+ HO
KMnO,
MeTnjaoen3o0.1 BeH3oiiHast KHCJI0TA
(Toayoum)
[O]

Peakuus ne uoem

no,

Bensoa

KoHnTposabHbIe BONpockl
1. KakoBo meanko-06nonornyeckoe 3HaueHNe IMUKIMIECKOTO CIIUPTa HHO3UTOIA?
2. KakoBo Meanko-61oornyeckoe 3HayeHNe HAChIIIEHHOTO CIIUPTa 3TaHoa?

3. KakoBo Meanko-61osiornueckoe 3HaYeHne apoOMaTHIeCKOro crupra ¢perona’?



OK 04 - pabGorarb B KOJ/UIEKTHBEe M KoMaHJe, 3((eKTHBHO B3aMMOAEHCTBOBATH C
KOJLJIeTaMH, PYKOBOJCTBOM, KJIMEHTAMHU.

OK 04 3Harh: OCHOBHBIE METOAbl B3aMMOJENCTBHSI € KoOJJIEraMHM IIPH NpPOBeJeHHUU
KAa4YeCTBEHHOT0 M KOJHYECTBEHHOI0 AHAJIU3a OPraHMYeCKHX JIEKAPCTBEHHBIX CPeICTB.
YMmerh: padoraTh B KOJLUIEKTHBE H KoMaHae, 3(PexkTMBHO B3auMOAeilCcTBOBATH C
KOJLJIeTaMH, PYKOBOJCTBOM, KJIHEHTAMH C 1eJbI0 o0ecreYyeHnsl Ka4ecTBA OPraHu4ecKHuX
JIeKApPCTBEHHBIX cpeAcTB. Bilajgerb: HaBbIKAMU B3aMMOJEHCTBHSI € KOJJIeraMH M
norpedureasivu  (papManeBTUYECKOH MNPOAYKIMH [0 BONPOCAM KOHTPOJSI KadecTBa
JIEKapCTBEHHBIX CPeCTB.

3aoanus ons komnemenyuu OK 04 svinonnsromces no oopazo8amenvHoOU MexHON0SUU «Memoo
Manvlx epynny

3agaHus KOMOMHHPOBAHHOIO THUIIA ¢ BLIOOPOM BepPHOIo 0TBeTa U 000CHOBaHNEM BbIOOpa
U3 NpeIJI0KeHHbIX

Hucmpyryus: gvlbepume 00uH npaguibHblil Omeem
1. B pe3ynbpraTe peakuuu OpoMUpoBaHUs NeHTeHa-1 oOpasyercs:

1) BI'QCH — CHZ_CHZ_ CH :CH2

CHS_CHZ_CHZ_CH _CHZ

2) Br Br
Br

CH_;_CHZ_ CHZ_CHz_CH

3) Br
Br

CHg_CHz_CHz_C_CHg

4) Br
5) BI’CHQ - CH2 - CHz_ CH=CHBr

OTtBer: 2

O0ocHoBaHMe: Tak Kak OpOMHPOBAHKE HETIPEACTbHBIX YIIIEBOJAOPOIOB UJIET M0 MEXAHU3MY
ANEKTPOPUIBHOTO MPUCOESTUHEHUS, CIIeI0BATEIHLHO, OpOM OyIeT MPUCOEIUHATHCS IO MECTY
JIBOMHOM CBSI3H.

2. Ilpu xnopupoBaHuu 4-MeTUINEHTEHA-2 00pa3yeTcs:

CH;

1) CH;—CH=CH—CH—CHC(l,



Cl CH,CI

Cl Cl CH;

3)CH3—CH—CH—CH—CH3

CHCl,

4 CH;—CH=CH—CH—CH;

CH,ClI
CH;—CH=CH—C—CH;

5) Cl

OrtBer: 3

O0ocHOBaHMe: TaK KaK XJIOPUPOBAHUE HENIPEACIIbHBIX YIIIEBOJOPOAOB UAET [0 MEXaHU3MY
ANEKTPOUIBHOTO TPUCOSAUHEHNUS, CIEOBATENIBHO, XJIOp OYIEeT MPUCOCTUHATHCS 0 MECTY
JIBOMHOM CBSI3H.

3. [Ipu geiicTBUU XpOMOBOM KHUCIOTHI YKCYCHASI KUCTIOTa U TUMETUIIKETOH 00pa3yroTcs mpu
OKHCJICHUU:

CH,=C—CH,-CH;
1) CH,
2) CH,—CH—CH;
H;C—C=—=CH—CH;
3) CH;4

CH;
CH—C—CH,
5) CH; CH;4
OTtBet: 3

O0ocHOBaHMe: OKHCIIEHUE HENPEENbHBIX YTIIEBOJLOPOAOB IPOUCXOIUT C Pa3pblIBOM
YIJIEPOJHOM LIETH IO MECTY JIBOMHOM CBSI3U.



3aganusi OTKPHITOI (GOpMBI
JHononnume

1. 3amemeHue aTOMOB BOJOpoaa B OEH30ILHOM AApe IMPOUCXOJUT II0 MCXAHU3MY

2. IIpoayKTOM MPUCOEAMHEHUS! CIUPTOB K aJIbJIETUAM SIBISIETCS

3. 0-aMHHOKHUCJIOTHBIC OCTaTKH B HOHHHCHTHI{HOﬁ OCIIH CBsA3aHbI CBA3bIO.

KoHTpoJibHBIE BOIPOCHI

1. Jlumepu3zanusi OKMCH STUIICHA
2. JlekapOOKCHIIMpOBaHHE KETOHOB

3. ILCSaMI/IHI/IpOBaHI/Ie AMHUHOKHCJIOT

IIpaKkTHKO-OpHEHTHPOBAHHBIE 3aIaHUS
3aganue 1

B Memumnunae 10 cepenabl XX Beka B KA4ECTBE aHTUCEIITUICCKOTO U JIC3UHPHUITUPYIOIIETO
CPEICTBA UCIOIb30BAIN KapOOJIOBYIO KUCIIOTY.

1. [TpuBenuTe XMMHUUYECKOE Ha3BAaHUE KapOOIOBOM KHCIOTHI

2. Hanmmumre peakiuio, XapakTepr3 YOIy KUCIOTHBIE CBOMCTBA KapOOJIOBOM KUCIOTHI
DTaJloH OTBETA:

1. ®enon

OH ONa

+NaOH — + H,0

3axanue 2

[Tpu B3auMOIEHCTBUY TIIFOKO3bI C BOJOPOJIOM B IPUCYTCTBUU KaTalau3aTopa 00pa3oBaioch
BEIIIECTBO CO CJIAJIKUM BKYCOM, BCTYIAoIIee B peakiuto ruapokcuaom meau (I1)

1. Hanumure ¢hopMyny 1 XuMHYECKOE Ha3BaHKE TIOJyYEHHOTO BEIECTBA
2. Hanmmmre ypaBHEHHE peaKIIMu MOJyYSHHOTO BemecTBa ¢ ruapokcuaom menu (11)

JTaJIOH OTBETA:



H—-—OH
HO——1—H
H——+—OH
H————OH
1. HyC—0OH (¢op6ur)
H,C—OH H,C—OH HO—CH,
H——FOH H———OH HO——1—H
) HO———H | cyoon), —= HO——H H————OH
H
H——OH H—f— -O——H
o\’Cui
H——F——OH H——0" 0 H
H
5 H,C—OH H,C—OH HO—CH,
3ananue 3

[Tomamanue B OpraHu3M 4elloBeKa METaHOJIA CMEPTENHHO OMMACHO U3-3a €r0 MeTaboIn3Ma, B
pe3ynbTaTe KOTOPOro o0pa3yercs BEMECTBO KUCION MPUPOIBL.

1. Kakue npotykTsl MeTabosIn3Ma MeTaHoIa UMEIOT TOKCHUecKuil 3pdext?
2. Kakoe BemiecTBo sBISETCS aHTUIOTOM JJI1 MeTaHoJa?

OTaJoH OTBETA:

1. ®opmanipierua U MypaBbHHASI KACIOTA

2. DTa”HoI

CuTryanuoHHbIE 321241
1. Umerotcst aBe mpoOupku. B ogHOM M3 HUX HAXOAUTCS [-TUAPOKCHUKUCIOTA, B JIPYroul - y-
ruapokcukucioTa. [locime HarpeBanus mpoOUPOK B OJTHOM M3 HUX 00pa3oBajach HEHACHIIIICHHAS
KHUCJIOTA; B APYrOM - MUKIMYECKOE COEUHEHHE.
Bonpoc: B xakoit u3 npodupox Haxoaunach y-ruipokcukuciora? OTBET 000CHYMTE.

ITaJIOH pelIeHus :



[Ipu HarpeBaHuUM [-TUIPOKCHUKHUCIOTHI HE O0Opa3ylOT LMKJIMYECKHE COEIMHEHUs H3-3a
HEYCTOMYMBOCTU YETHIPEXUWICHHBIX LHKJIOB. [IpyM HarpeBaHWM AAHHBIX KHUCJIOT MPOUCXOIUT

JeruapaTanus ¢ 00pa3o0BaHUEM HEHACHIIIIEHHOW KHUCIOTOM:

tO

R—CH—CH—COOH + H,0O

O
7y
CHZ_CHZ_C /‘x\ to H.C—CH
. A JE— . 2 2\
e oo e C=0
HC—o~

2. [Tpu noGaBneHuu karm pacteopa xyuopuna sxenesa(lll) k Bonnomy pactBopy
aleTOYKCYCHOTO d(upa nossisiercs GpuoneroBoe okpammpanue. [locne nodapneHust OpoMHON
BOJIBI OKpACKa MCUE3aeT, HO Yepe3 HEKOTOPOE BpeMs MOosBIIsieTcs BHOBB. [loBTOpHOE 00aBIeHNEe
OpOMHOI BO/IBI ONSITH MPUBOAUT K BPEMEHHOMY MCUE3HOBEHHIO OKPACKH.

Bonpoc: O0bsicHUTE pe3ybTaThl ONbITA.

ITaJIOH penleHus:

ATETOYKCYCHBIH 3(hUp MPEICTaBISET CMECHh IBYX M30MEpOB- KeToHa (92,5%) u eHona (7,5%),

HaxXoJJgImHnuXCsA B TAYTOMEPHOM PABHOBCCHUU:

CHs-ﬁ-CHZ-COOCZHS
o)

cHa-?:coo-czH5
OH

Keronnas ¢opma EnoabHas ¢popma

[Tpu neficTBUM Ha allETOYKCYCHBIN 3Hp KaKOro-11udo peareHTa B peakiuio BCTYHaeT OJUH U3
TayTOMEPOB. ALIETOYKCYCHBIH 3(up Kak eHoi Jaet ¢ xjaopuaom xenesa (111) xapakrepaoe
¢duoneroBoe okpammBaHue. ECiiu K 3TOMy OKpaleHHOMY pacTBOPY MPUOABHUTH MO KaIlIsIM
OpoM, TO €HOJILHBIN TayTOMED, TPUCOCTUHSIS OPOM TIO0 IBOWHOM CBSI3H, TIEPEXO/INT B
OpOMONPOM3BOTHOE M OKpacka ucuesaeT. OHAKO yepe3 HEKOTOPOe BpeMs OKpacka BHOBb
HOSBISETCA, T.K. HApYILIEHHOE pPaBHOBECHE BOCCTAHABIMBAETCS M KETOHHBIM TayTOMEp YaCTUYHO
MEePEXOIUT B €EHOJIBHYIO (popMYy.

3. B deThIpex konbax HaxXOATCs CIENYIOUIME BEIIECTBA: MyPaBbUHAs KUCIIOTA, IPONMOHOBAs

KHCJIOTa, auCTaJlbJACTUA U METHJIOBBIH CIIMPT.



Bonpoc: IIpennoxure cnocoObl pacrio3HaBaHUS MyPaBbUHOM KHUCIIOTHI, alleTalbJICTH/IA,
MIPONMOHOBOM KMCJIOTBI U METHJIOBOTO criupTa. Hanmummure ypaBHEHUS peakiui.

JTaJIOH pelIeHust:

1) HCOOH — mypaBbrHas KuciI0Ta; py godasneHnu ceexeocaxkaennoro Cu(OH)2 mpoucxoaut
pacTBOpeHHE 0cajKa ¢ oopaszoBanueM roiayooro p-pa popmara meau (I); mpu p-un ¢ Cu(OH)2

IIpU Harp€BaH1u BBIACIIACTCA OCaA0K KCJITO-KPACHOI'O L[BETA:

2 HCOOH + Cu(OH), (HCOO),Cu + 2H,0

=0 t° 0
H-CC +2Cu(OH), — = Ho-&__ +Cu,0(+2H,0
OH On

40 tO
H- + 2 Cu(OH),— €0} +Cu,0y+3H,0
OH

2).

o
=
CH3-CH2-<OH

IIponuonoBas KucjaoTa

Ipu no6asnennn ceesxeocaxaennoro CU(OH )5 ocanok pactBopsierest ¢ 06pasoBanuem

romy6oro pacteopa npormonara meu (11); mpu p-un ¢ CU(OH )2 xento-kpacHbiit ocanok He

BBIACIIACTCA:

2 CH,-CH,-COOH + Cu(OH), (CH,-CH,CO0),Cu + 2 H,0

_0O
CH3-C:H
3).

AleTajabaerua
[pu nobasnenun cBexeocaxaeanoro CU(OH), 6e3 HarpeBaHus BUJMMbIX H3MEHEHUIT HE
MPOUCXOIUT; IPU HArPEBAHUU MTPOOUPKH BBIJCISCTCS KEITO-KPACHBIH 0CaI0K:

(¢]

0 0
= t =
CH3'<H + 2Cu(OH), CH3-<OH + Cuzol +2 H,0

CH,OH
4). s
MeTu10BbIN CIUPT

He nmaer peakumro ¢ Cu(OH)2 Hu mpr KOMHATHO# TeMIiepaTrype, Hi IIPH HarpeBaHUH.

33H3HHH 3aKPbITOro TUIMA HA YCTAHOBJICHUE COOTBETCTBUSA



1. YcraHoBUTE COOTBETCTBHE MEXKIY BEIIECTBOM U KJIACCOM COCITMHCHHS

1) MosouHas kuciaora A) BbIcmIas kKapOOHOBAst KMCIOTA
2) rilyTaMMHOBask KMCII0Ta b) okcokucnora

3) a-keToryyrapoBas KUCI0Ta B) ruapoxcukuciora

4) onenHOBAas KUCIIOTA I') amuHOKUCIIOTA

Otset: 1B 2I' 36 4A

2. YcTaHOBHUTE COOTBETCTBHE MCKIY peaKHHCﬁ U MCXAaHU3MOM, I1I0 KOTOPOMY OHA IIPOTEKACT

1) CHs + Cl2 — A) HyKJI€OPHILHOE 3aMCIICHHE

2) CH3COOH + PCls — B) pamukansHOE MPUCOSTMHEHHE

3) CoHs + Cl — B) anekTpoduiibHOE IPUCOSTUHEHNE
4) muknonpomnasn + Cl, — I') pagukansHOE 3aMelieHre

Ortset: 1" 2A 3B 4b

3. YcTaHOBHTE COOTBETCTBUE MCKAY BCIICCTBOM U 00J1aCTBIO €TO IMPUMCHCHU A

1) benon A) MECTHBII aHECTETHK

2) cTpenTonua b) :xapononunxaroree cpeicTBo
3) acriupun B) anTucentux

4) HOBOKaWH I') npoTBOMUKpPOOHOE CPENCTBO

Otset: 1B 2I' 36 4A

3agaHus 3aKPBITOr0 THIIA HA YCTAHOBJICHHE IOCJICA0BATEJIbHOCTH
3ananme 1
IIpounTaiiTe TEKCT U YCTAaHOBUTE MOCIEA0BATEIBHOCTD
Peakiust MeTaHa ¢ XJIOpOM Ha CBETY BKIIIOYAET B c€0s1 CIEAYIOIINE 3TAIbL:

1) aTaka MOJICKYJIBI XJIOpa METHIILHBIM PAIHKAIIOM C 00pa30BaHHEM XJIOPMETaHa U PauKaa
XJiopa

2) coerMHEHNE MEXTy OO0 IBYX JIHOOBIX pauKanioB
3) araka MeTaHa paJuKaJoM XJiopa ¢ 00pa3oBaHHeM METHILHOTO paaukana u HCI
4) obpa3oBaHre CBOOOIHBIX PaJUKAIOB XJIOpa MO AeHcTBUEM Y D-H3TydeHUsI

OrtBet: 4312

3aganue 2

IIpounTaiiTe TEKCT U YCTAaHOBUTE IOCIEA0BATEIBLHOCTD



Peakrus Tosryosna ¢ XJIOpoM B MPUCYTCTBUH KaTanu3atopa — xjopuaa sxenesa (1), Bkirodyaer B
ceOsl CIICAYIONINE ITAITBI:

1) coenuHeHne HyKIeOo()UIbHOM YaCTHUIIBI C MPOTOHOM BOAOPOa

2) nmpucoeAMHEHNE IEKTPOPHIBHON YaCTHUIIBI K OEH30JIbHOMY SIAPY C 00pa30BaHUEM G-
KOMILIEKCa

3) oOpazoBaHue EKTPOPUIBHON U HYKICOPHILHOM YaCcTHI] IO/ ACHCTBUEM KaTalIn3aTopa
4) oTuIeruieHUE NPOTOHA BOJIOPOJA OT OEH30JIBHOTO Spa, BOCCTAHOBJICHUE apPOMATUYHOCTH
5) aTaka O€H30JIBHOTO Spa MMEKTPOPUITHHON YaCTUIIEH C 00pa30BaHNEM T-KOMILJIEKCa

OrtBet: 35241

3amanmne 3
IIpounTaiiTe TEKCT U YCTAaHOBUTE IOCIEA0BATEIBHOCTD

Peakuus HI/IaHOBO,Z[OpO,HHOﬁ KHCJIOTBI C YKCYCHBIM aJIbACTUAOM BKIIFOYACT B ceos CJICAYIOIIHUC
OTallbI:

1) oOpazoBaHue KapOaHUOHA

2) npucoeAMHEHUE BOJAOPO/Ia K KUCIOPOIY

3) mpucoenrHEeHNE HYKIEO(PMIBHON YaCTHIIBI K YTIAEpOay B KapOOHMIBHOM rpyIie

4) obpazoBaHue HYKICOPHIBHOMN U 31eKTPOGUIBHON YaCcTHUIl O] ICUCTBUEM KaTanu3aTopa

OrtsBert: 4312

OK 07 - coaelicTBOBaTHL COXPAaHEHHIO OKpY:Kalolleid cpeabl, pecypcocOepeskeHHIo,
3¢ eKTUBHO 1elicTBOBATH B YPe3BbIYAWHBIX CUTYALMAX.
OK 07 3Harb: XMMHM4YeCKHE CBOHCTBAa OPraHMYeCKHX COCJUHEHHIl OCHOBHBIX KJIaCCOB,
OCHOBHbIe (YHKIMOHAJIbHbIE TIPYNIbl OPraHUYeCKUX COeJIMHEeHHiH. YMeTb: TOTOBHMThH
padoyee MecTO, MCIOJIb30BATh JIA00PATOPHYI0 MOCYay, 000pyaOBaHHMe /IS BbINOJHECHHUS
npodeccuoHanbHbIX 3a1a4. Co0awaaTh NpaBWIa TeXHUKH Oe3omacHocTH. Bianern:
HABBIKAMHM TEXHUKH 0€30IaCHOCTH M NPOTHBOIOKAPHON 0€30MACHOCTHM B XMMHMYECKHX
Jlaboparopusx.

3agaHusi KOMOMHHPOBAHHOIO THIIA ¢ BLIDOPOM BEpPHOI0 0TBETA M

000cHOBaHMEM BbIOOPA U3 MPeIJIOKEHHBIX

1. ITpu paboTe ¢ KUCIOTON HENb3s:

1) npu pazbaBiieHUH MIPUIUTH BOAY K KHCIIOTE
2) npu pa3z0aBiIeHUH IPUINTH KUCIOTY K BOJE
3) paboTaTh B xanare

4) XpaHUTb PACTBOPHI KUCIOT B BBITSDKHOM IIKa(y



Ortser: 1
O6ocHoBanwue: [Tpu 106aBIeHUN BOJIBI B KUCIOTY IPOUCXOIUT PE3KOE TOBHIIIICHUE TEMITEPATYPHI,

YTO MOKCT MMPUBCECTHU K BCKUIIAHUTIO U PACINICCKMBAHWUIO paCcTBOpPA.

2. IIpu pabote ¢ 6pomoM HEOOXO0AUMO COOJTIOIaTh CISAYIOIINE MTPABUIA!

1) pabotath 1oj TAroi B pe3MHOBBIX I1€PUYATKAX U 3AILUTHBIX OYKAX

2) XpaHUTh OPOM B JKaAPOCTOUKOM MOCYE

3) Heb3st HabupaTh OPOM B MUTIETKY PTOM

4) nepeHOCUTh CKJISTHKU C OPOMOM TOJIBKO B €MKOCTSIX C IIECKOM

Ortger: 134

O6ocHoBanue: Tak kak OpoM U €ro napsl TOKCUYHbI, HEOOXOAUMO IPOU3BOAUTH PabOTHI C HUM B

BBITS2KHOM mKa(by

3. B mabopaTopHoii mpakTUKe KPYTIOJOHHBIE KOJIOBI UCIIOIB3YIOT:

1) m1st meperoHKy BEIIeCTB

2) [Jig IEPETOHKHU PacTBOPOB

3) anst paGoTHI MOJ] BAKYYMOM

4) B KauecTBE NPUEMHHUKOB IIPU NEPETOHKE

Otger: 13

O6ocHoBanue: Kpyrinomnonusie Kon0Obl 0071aJaI0T TEPMOCTOMKOCTBIO, a 32 CYET CBOEH (OPMBI

JIETYE MEPEHOCAT BaKyyM.

3agaHus OTKPBITOI (hOpMBI

1) [Tpu TUTpOBAHUHU UCTIOTB3YIOT MEPHYIO TIOCYY

2) JIst BHICYIIMBAHUS BEIECTBA B J1a00OpaTOPUN UCTIONIB3YIOT

3) Jsist OXJTaKIeHUS BEIIEeCTBA MMPU CHHTE3€ UCTIOIB3YIOT

IIpakTHKO-OPHEHTHPOBAHHBbIE 3a1aHUS

3aganue 1

[Ipu nmomamannu Ha KOXKY KUCIOTHI HEOOXOAMMO MPOMBITh YIaCTOK KOKH PACTBOPOM:
1. Kakum pactBopom?

2. Uem HelTpanu3oBaTh I€UCTBUE KUCTOTHI?

OTtBeTHI:

1. Bogou



2. MEI0YBI0 (XO3IMCTBEHHBIM MBLJIOM)

3ananme 2

[Tpu monasgaHuu Ha KOXKY IIEI0YH HEOOXOAUMO MPOMBITh YYaCTOK KOXKHU:
1. Kakum pactBopom?

2. YeM HENTpanu30BaTh IEHCTBUE IIEI0UYU?

OTBeTHI:

1. Bogou

2. OOpHOM KHCIIOTOM

3aganue 3

[Tpu oxxorax M OTpaBICHHUIX OPOMOM HEOOXOIUMO MPOMBITH YHaCTOK KOXKH:
1. kakuM pacTBOpOM?

2. KaKylo KUAKOCTb BBIIUTH JJIs1 HEUTpanuzauuu?

OTBeTHI:

1. 96%-nporeHTHBIN pacTBOP 3TUIIOBOTO CIIUPTA

2. MOJIOKO

33}12“[1/17[ 3aKPbITOro TUIIA HA YCTAHOBJICHUE COOTBETCTBUSA

1. YcTanoBHTE COOTBETCTBHUE MCKOY XHUMHYECKOMN HOCYHOﬁ ueé MMPUMCHCHUCM

1) nunerka A) nns oT60pa JKUIKOCTH B MUIMETKY UCTIONb3YeTCs
2) MepHas Kojiba b) nys mpuroToBiieHus pacTBOpa TOYHOM KOHIIEHTPAIIMHT
3) pe3uHOBas rpymia B) nnst otmepuBaHus TOUHOTO 00BEMaA

Otsernl: 1B, 2B, 3A

2. YCcTaHOBHTE COOTBETCTBUE MEXKIY XUMUYECKON MTOCYI0N U €€ IPUMEHEHHEM

1) nenurtenbHas BOPOHKA A) TutpoBaHue
2) xamnesbHasi BOPOHKa b) nns meieHHOTO 106aBIEHUS KUIKOCTH B
3) Oropetka PEaKIMOHHYIO CMECh
B) nnst pazgeneHust HECMETUBAIOIIAXCSI KUIKOCTEH

Otser: 1B, 2B, 3A

3. YcTaHOBHTE COOTBETCTBHE MCXKAY BUAAMHU CPEACTB U UX IIPUMCHCHUEM

1) mpotuBoras A) cpencTBO MOKAPOTYIICHHS



2) OTHETYIIUTEINb b) cpencTBo MHAMBUAYATBHOM 3aITUTHI

3) HaATBIPHBIN COUPT B) koMnioHeHT anTeuku

Ortser: 1b, 2A, 3B

3agaHus 3aKPHITOr0 THIIA HA YCTAHOBJIEHHE M0C/Ie0BATEJIbHOCTH
3ananmue 1
IIpounTaiiTe TEKCT U YCTAHOBUTE IIOCIEA0BATEIBHOCTD
Jlis HarpeBaHus KUAKOCTU B TOHKOCTEHHOU MPOOHpPKe HEOOXOIUMO:
1) HanpaBUTH OTBEPCTUE MPOOUPKU B CTOPOHY OT c€0sI U PSAAOM pabOTAIOIIUX
2) IpOU3BECTU HAIPEB KHUAKOCTU
3) 3aKpenuTh MPOOHPKY B JIepKaTese Y TOPIIbIIIKA
4) 3anoaHUTH MPOOUPKY HE OoJiee YeM Ha OJIHY TPETh
5) cnabo mporpeTs TPOOUPKY MO BCel AJIMHE

Otsert: 43152

3aganue 2

[TpounTaiiTe TEKCT U YCTAaHOBUTE MOCIIEI0BATEIBHOCTh

B cnyuae Bapixanus 6poMa COTpYJTHUKOM HEOOXOIUMO:

1) BBI3BaTh CKOPYIO MOMOIIb

2) OJIHECTH K HOCY MOCTPAJIABIIETO BaTHHIN TAMIIOH, CMOYEHHBIN pacTBOPOM aMMHaKa
3) BBIBECTH MOCTPAAABILETO HA CBEKUN BO3TYX

4) OLIEHUTH JIBIXaHHE MMOCTPATABIIETO

Ortser: 3421

3amanmne 3
B ciyuyae tepmuueckoro oxxora Heo0XoJIMMo:
1) BbI3BaTh CKOPYIO IOMOIIIb
2) OCMOTPETb MECTO 0’KOTa
3) HaJIOXKUTH CTEPUIIBHYIO TMOBS3KY
4) OXJaUTh TIOBPEXKICHHBIN YIaCTOK KOXKH
5) yOpaTs moBpexaaronuil pakTop
Otser: 52431
CutyanuoHHbIE 321241

3amaua 1



B naGopaTopun npoBoaSTCS pabOThl C KOHIIEHTPUPOBAHHOM 11e5109bi0. COTpyaHUK paboTaeTr 0e3
MEepPYaATOK U OYKOB, HAKJIOHUBUIUCH HAJ COCYIOM C HIEIOYBIO.

1. Kakas onacHOCTh CcyiecTByer?

2. Kakne CH3 HE0OX0IMMO MCIIOJIB30BATh B JAHHOW CUTYyalluu?

OTaJIOH OTBETA:!

1. CyiecTByeT OMacHOCTb MOMaJaHus IEJI0YH Ha KOKH, BHI3IBASI OXKOT.

2. Heo6x01MMo UCIOJIb30BaTh XMMUYECKUHN XaJlaT, IepPUYaTKH, OUKH.

3amaua 2

[Ipu BBINOSHEHUN SKCIIEPUMEHTA COTPYIHUK IO HEBHUMATEILHOCTH BOCTIOIB30BAJICS TPECHYTOM
IpOOMPKON U MPOU3BEN B HEW HarpeBaHue pacTBOPA.

1. YeM upeBaTO HarpeBaHHE KUAKOCTEH B TPECHYTHIX cocyaax?

2. Kakue neficTBus HEOOXOIUMO MPEANPUHSTH B JaHHOM city4ae?

DTaJIOH OTBETA:

1. Tpecuyras naboparopHas Tocyna, TaXe IPH €€ TEPMOCTOHKOCTH, MOXET JIOIMHYTh M
TPaBMHUPOBATh pabOTAIOIIETO C HEM COTPYIHHUKA.

2. TpecHyTyio mocyay HEOOXOIMMO YTHUJIM3UPOBATh, a B CIIy4ae TPAaBMHUPOBAHUS COTPYAHHKA

OKa3aThb IEPBYIO IMTOMOLIb U, ITPU H€O6XO}II/IMOCTI/I, BbI3BATb CKOPYIO ITOMOIIb.

3anmava 3

IIpr BBINOJHEHUM DOKCHOEPUMEHTA COTPYAHUK CTajl HarpeBarh JIETKOBOCILIAMEHSIOIIYIOCS
JKUJKOCTb B OTKPBITOM COCY/IE.

1. YeM upeBaTo HarpeBaHHE JETKOBOCIUIAMEHSIOIINXCS KUKOCTEH B OTKPBITHIX cOCynax?

2. Kakue neficTBus HEOOXOIMMO IPEINPUHSTH B JaHHOM citydae?

OTaJloH OTBETA:

1. MoxeT npon30iTH BO3TOPAHUS MapOB JETKOBOCIUIAMEHSIOIIENCS KUIKOCTH.

2. Heo0x0o1uMoO MPOM3BOIUTE HArPEB JIETKOBOCIIAMEHSFOIITUXCSI )KUIKOCTEH Ha TIECYaHOW WIIN
BOJIIHON OaHe. B cimyuyae Bo3ropanusi HeOOXOAMMO MOTYIIUTh OTKPBITOE IUIaMs MPH MOMOIIU

OTHCTYIIUTCIIA, IICCKA WKW ITPOTHUBOIIOKAPHOTO IMOJIOTHA.

KoHTpoJibHBbIE BONIPOCHI
1. Kak cnenyeT pacTBOpATH LIETOYHbBIE METAILIBI B BOJE?
2. Yem nomkHa ObITH OCHaIEHa J1abopaTopusi?

3. Kakue nmpaBuna ciemyeT coOmoaTh TPH HarpeBaHUU JIETKOBOCTUTAMEHSIOIIUXCS YKUIAKOCTEH ?



OK 09 - wucnonb3oBarth HWH(OPMALMOHHBIE TEXHOJOTHH B NPOo(decCHOHAILHOH
AeATeJbHOCTH.
OK 09 3naThb: cBOJiCTBa U CTPOECHHE OPTAaHUYECKUX COCINHEHUH M JIEKaAPCTBEHHBIX CPeCTB
HA HX OCHOBE. YMeTh: HCKATh H HCINO0Jb30BaTh XMMHYeCKHe UCTOUHUKHN UH(opMaum 11
pelleHUsT W BBINOJHEHUS NPOGecCHOHAIBHBIX 321a4; AHAJN3HUPOBATH XHUMHYECKYIO
HH(OPMALUIO, HA OCHOBE CTPOEHMS NPeACKA3bIBATh CBOICTBA OPraHUYeCKUX COeJUHEHH.
Baanerb: HaBbIKAMH NOMCKA HeO0XOAMMOI CNPABOYHOH HHMOpPMALMHU IS pelieHus
npoecCHOHAJILHBIX 33Ja4; HCHOJIb30BAHUS HMHPOPMALMOHHBIX TEXHOJIOTHMH A
NOJIy4YeHHs] CBeJeHHMil O CBOMCTBAX JIGKAPCTBEHHBIX CPeACTB OPraHUYecKoro
NPOUCXO0KAEHMS.

3agaHus KOMOMHHPOBAHHOIO THUIIA ¢ BHIOOPOM BepPHOIo OTBeTa U 000CHOBaHHEM BbIOOpa

U3 NpeAI0KeHHbIX

Buibepume ooun npasunvhsiii omseem

1. s npenenbHbIX OJHOATOMHBIX CIIUPTOB XapaKTEPHbI PEAKIUU:
1) ruaponusa
2) ruapaTanum
3) okucneHus
4) HyK1€0(UITBHOTO IPUCOETUHEHUS

Ortser: 3

OO6ocHOBaHHE: I[J'ISI KJIacCa OAHOATOMHBIX CIIMPTOB XaPAKTCPHBI pCAKIITUU OKHUCJICHU.

2. JIns mpeenbHBIX OJHOATOMHBIX CIIUPTOB XapaKTEPHBI PEaKIIHH:

1) neruaparauu

2) co menoyamMu

3) rupponusa

4) 31ekTpoUIABHOIO MPUCOEAUHEHUS

Ortger: 1

Ob6ocHoBanue: [1J11 0JTHOATOMHBIX CIIUPTOB XapaKTEPHbI PEAKIIMU MEXMOJIEKYISPHOM 1

BHYTPUMOJIEKYJIIPHOH JlerupaTanuu

3. Jlns mpenenbHbIX OJHOATOMHBIX CIUPTOB XapaKTEPHbI PEaKIINHU:

1) ¢ anpaeruamMu

2) ruzponunsza

3) sTepudukanym

4) HyK1€0(UITBEHOTO IPUCOETUHEHUS

Ortsert: 3

Ob6ocHoBanue: [1Ji1 0THOATOMHBIX CIIUPTOB XapaKTEPHbI PEaKIIMK B3aUMOJICHCTBUS C

KapOOHOBBIMU KHCJIOTAMHU



3aganusi OTKPHITOI (GOpMBI

JHononnume
1. AMHMHOKHCIOTBI — 3TO TeTepoPyHKIIMOHAIBHBIC COCAMHECHHS, COJCp)KAIIUe JBE
(GYHKIIMOHATIBHBIC TPYIIIIHI - u
2. B mosnekynax MOHOCaXapH10B COACPKUTCS OJHA OKCO-TPYIIA U HECKOJIBKO rpymi

3. CoenuHeHus anu@aTHIECKOTO P, COACPKAIINE OTHY WU HECKOIBKO THIPOKCHILHBIX

T'PYyIIIl, Ha3bIBAOTCA

HpaKTI/IKO-OpI/IeHTI/IPOBaHHbIe 3aJaHus

3ananue 1

[Tpu no6asnenun xiopuna xenesa (111) k 1ByxaromHoMy deHOTY MOSBUIOCH 3€TIEHOE
OKpaIlluBaHUE.

1) Kak Ha3piBaeTcst 3TOT peHon?

2) aiiTe Ha3BaHME ATOTO COEIMHEHUS IO MEXAYHApOAHON HOMEHKIIAType?

OTaJloH OTBETA:

1) ITupokarexuH.

2) OpTOo-AUruAPOKCUOEH30I

3ananue 2[1pu nodasnenuu xmopuaa xkenesa (111) k gByxaroMHoMy (heHOITy MOSBUIOCH
¢uoneToBoe OKpalIuBaHuUE.

1) Kak Ha3biBaeTcst 3TOT peHon?

2) JlaiiTe Ha3BaHME ATOTO COEIMHEHUS IO MEXAYHAPOAHONH HOMEHKIIAType?

OTaJloH OTBETA:

1. Pezopunn

2. MeTa-TuruipoKkCuOeH30JT.

3) Ilpu noGasnennn xnopusa xenesa (l11) k 1ByxaromHOMy eHOTY MOSBUIOCH 3€TIEHOE
OKpaIlTUiBaHUE, 0YCHb OBICTPO MIEPEXOIAIICE B KEITOE.

1) Kak Ha3biBaercs 3TOT peHon?

2) laiiTe Ha3BaHME ATOTO COEIMHEHUS IO MEXTYHAPOAHONH HOMEHKIIAType?

DTaJloH OTBETA:

1. I'uapoxuHoH.

2. ITapa-guruapoxcuOeH301



33}13HHH 3aKPbITOI'0 TUIIA HA YCTAHOBJICHUE COOTBETCTBUSA

1. YcTaHOBHTE COOTBETCTBHE MEXKAY MPEACTABUTCIIAMHA MOHOCAXapuJa0B U XapaKTECPOM

KapOOHUIBHON TPYIIIIbI

1) rimroko3a A) anbaornenTo3a
2) pubo3a b) anpnorexcosa
3) kcuitynosa B) ketonenrosa

Otser: 1b, 2A, 3B

2. YcTaHoBUTE COOTBETCTBUE MCKAY MPEACTABUTCIIAMHA aMUHOKHCJIOT U KUCJIOTHO-OCHOBHBIMU

CBOWCTBaMH.

1) actiaparuHOBasi KUCIIOTa A) HelTpanbHas
2) Tu3uH b) kucnornas

3) cepun B) ocHoBHBIE

Ortsernl: 1B, 2B, 3A

3. YcTaHOBHTE COOTBETCTBHE MECKAY MMPEACTAaBUTCIIIMU AMUHOKHCIIOT U XUMHYECKOM Ipupoac

panukana.

1) ananun A) TeTepOIUKINYECKIE
2) TUCTUIUH b) apomarnueckue

3) TMpo3uH B) auuknuueckue

Otsernl: 1B, 2A, 3b
3anaHusi 3aKpbITOr0 THIA HA YCTAHOBJIEHHE MOCJI€I0BATEIbHOCTH

3ananue 1

IIpounTaiiTe TEKCT U YCTAHOBUTE MOCIIEIOBATEIBHOCTD.

Hanummre ypaBHeHUe peakliiy, TOATBEPKIAIOIINE KHUCIOTHBIE CBOWCTBAa KAPOOHOBBIX KUCIIOT U
HA30BUTE MPOAYKT PEAKIIUH.

1 BriOpath peareHt, ¢ KOTOpPbIM B3aUMOAECHUCTBYIOT KapOOHOBBIE KHCIOTHI.

2 HazBarb nponykT peakuuu

3. Hanucats popmysbel opraHM4ecKuX COeTUHEHUM

4 PaccraButh K03 pUIneHTHI peakiiuii

5 Onpenenuts TN pa3pbiBa CBI3U

OrtBet: 13542



3amanue 2

IIpounTaiiTe TEKCT U YCTAHOBUTE IIOCIEA0BATEIBHOCTD.

Hanumure ypaBHeHHE peaklny, MOATBEPKIAIOIINE OTCYTCTBUE KUCIOTHBIX CBOWCTB Y CIIUPTOB
Y HAa30BUTE NMPOJYKT PEAKLIUH.

1 Ha3zBatb npoaykT peakuun

2 BriOpath peareHt, ¢ KOTOPbIM B3aUMOACHUCTBYIOT KapOOHOBBIE KUCIOTHI

3. Hanmcats ¢popMyIbl opraHMuecKiX COSAMHEHUH

4 OmnpenenuTts TUN pa3pbiBa CBA3U

5 PaccraButh K03 PUITMEHTH peakiuit

Otsert: 23451

3ananue 3

[TpounTaiiTe TEKCT U YCTAaHOBHUTE MOCIEAOBATEIHHOCTb.

Hanummure ypaBHEHHE peaKIiy, TTOITBEPKIAI0NINE KUCIIOTHBIC CBOMCTBA y (DeHOIA M HA30BUTE
MPOIYKT PEAKIUH.

1 PaccraBuTh K03 PUITUEHTHI peakiui

2 HazBarp nponykT peakuuu

3. OnpenenuTh TUT pa3pbiBa CBI3U

4 Hamucats ¢popMyiibl opraHUYeCKUX COCTUHEHUMA

5 BriOpaTh peareHr, ¢ KOTOPHIM B3aUMOACHCTBYIOT KapOOHOBBIE KHCIOTHI

OtBeTt: 54312

CuryanuoHHbIE 321aHUA
3anaua 1
JlnaMHOMOHOKapOOHOBYIO KHUCJIOTY MOMECTUIM B PACTBOP, COAEpPIKAIIMA H30BITOK MIEIOYU
(pH>>7).
Bonpoc: Byner 11 3Ta aMHHOKHKCIIOTA MepeMenaThCsl B JaHHOM pacTBOpe Mpu deKkTpodopese?
Ecnmu na, to x (+) umu (-) 3apspkeHHOMY anektpony? OtBer oOocHyiite. Hamumurte dhopmy

AMHWHOKHUCIIOTHI, B KOTOpOﬁ OHa 6y;[eT CyHICCTBOBATHL B 9TOM paCTBOPC.

Pemenue: B BogHOM pacTBOpe AMaMHHOMOHOKapOOHOBAsi KHCJIOTAa HAXOAWUTHCS B KAaTHOHHOMW
dbopme, HO mpu A00aBICHUHM H3OBITKA MIENOYM K PACTBOPY KHUCIOTBHI, €€ MOJIEKYJIbl OyayT
3apsHKATHCS OTPUIIATENILHO U TTPH dNIeKTpodopese, IepeMeraTbes K MOJI0KUTETBHO 3aPsKEHHOMY

JIEKTPOAY.



3amaua 2

B xkakoif pacTtBOp, coaepkaluii M30BITOK IIENOYM WIM HM30BITOK CHUJIBHOM KHCIIOTBHI, HAJI0
[OMECTHUTh MOHOAMHHOMOHOKapOOHOBYIO  KHCIIOTY, 4YTOObI TpHU d3JeKTpodope3e OHa
nepemermanack K (-) 3apsbkeHHOMY odnekTpony? Oter oOocHyiiTte. Hammmmre dopmy

AMHMHOKHUCJIOTEI, B KOTOpOﬁ OHa 6y,[[eT CymieCTBOBAaTh B BBI6paHHOM pacTBOpC.

Pemenue: [l Toro, 4To MOHOAMUHOMOHOKapOOHOBasl KMCIIOTA MEpEMEIATIACh K OTPULIATEIBHO
3apsSHKEHHOMY DJIEKTPONY, OHA JOJDKHA HaXOAMTbCS B KaTHOHHOHM (opme. s sTOro kuciory

HCO6XO,I[I/IMO IIOMECTUTDH B KHCIIYIO CPEAY.

3agaua 3

JIMaMHHOMOHOKapOOHOBYIO KHCIIOTY HMOMECTHJIM B PAacTBOp, COAEpXKAllUil H30OBITOK KHUCIOTHI
(pH>>7).

Bonpoc: byzaer nu 3Ta aMHHOKHUCIIOTA [TEPEMELLIATHCS B IAHHOM pacTBOpE IpH 3JieKTpodopese?
Ecmu na, To x (+) unmu (-) 3apsbkeHHOMY anektpony? OtBer obocHyiiTe. Hamumure dopmy
aAMHHOKHUCIIOTBI, B KOTOPOM OHa OyJeT CyIeCTBOBATh B 3TOM PacTBOpE.

Pemenue: B BogHOM pacTBOpe TMaMMHOMOHOKapOOHOBas KHUCJIOTa HAXOAMUTHCS B KAaTHOHHOM
dbopme, HO npu J0OaBIEHUH U30bITKA KMUCIOTHI K PaCTBOPY aMUHOKHUCIIOTHI, €€ MOJIEKYJIbI OyIyT
3apsKaThCs MOJIOKUTEIBHO U MPH AEKTpodopese, epeMeniaThCsl K OTPULATENbHO 3apsSHKEHHOMY

DIIEKTPONY.

KoHTpoJibHBbIE BONIPOCHI
1. Onpenenenue oprannueckoit xumuu. Teopust crpoenust A.M. bytiepoBa. Oprannyeckas
XUMHUA Kak 0a30Bas JUCLUILUIMHA B cUCTEME (apMalieBTUUECKOT0 00pa30BaHusl.
2. Knaccudukaius opraHmueckux coeiuHeHnil. @yHKImoHanbHas rpymnmna. OCHOBHbIE KJIACCh
OPraHNYEeCKUX COCTUHEHUH.

3. HomeHnkiatrypa oprannueckux coequHeHni. OCHOBHBIE MpUHIUIBI HOMeHKIaTypbl MIOITAK.

IIK 2.5 - Cobaoaars npaBWiIa CAHUTAPHO-TUTHEHMYECKOr0 peKHMa, OXPaHbl TPYAa,
TeXHHKH 0e30IaCHOCTH M INPOTHBOMOKAPHOH 0€30NMaCHOCTH, MOPAJOK [CeHCTBHI NpH
Yype3BbIYaHHbIX CUTyalUSAX.

IIK 2.5 3narp: nmpaBmja oOpalieHusi ¢ OPraHMYeCKMMH BelIeCTBAMH W pPeaKTHBaMH,
NPaBHJIA MOBEACHUS B XUMHYECKOH J1a0OpaTOPUM U NMPABUJIA OKA3aHMUSA NEPBOil MOMOIIH
NPH HECYACTHBIX CJOy4YasX. YMeTb: 00pamaTbc ¢ OPraHMYeCKHMH BelleCTBAaMH U
pPeakTHBaAMH, OKAa3bIBaTh IepPBYI0 MOMOIIb MPH HeCcYaCTHBIX ciayydasix. Buaaers:
OCHOBHBIMH NPHEMaMH U TeXHUKOH 0e30nmacHoil padoThl B XUMHYECKOH JIabopaTopun



3anaHuss KOMOMHHPOBAHHOIO THIIA ¢ BLIDOPOM BEPHOI0 0TBETa U 000CHOBAHMEM BbIOOpa
U3 NPeI10KeHHBIX
Bovibepume 00un unu HeCKOIbKO NPABUILHBIX OMBEEMO8
1. I[Tpu paboTe C KUCTOTON HEb3S:
1) npu pa3baBieHUN TPUIUTH BOJLY K KHUCIIOTE
2) pu paz0aBIeHUH IPUIUTH KUCIOTY K BOJIE
3) paboraTh 0e3 xanara
4) XpaHUTbH PACTBOPHI KUCIIOT B BBITSHXKHOM IIKay

OrtseTt: 13

2. ITpu pabote ¢ 6poMOM HEOOXOAMMO COOTFOIATh CIICTYIOIINE TIPABHIIA!
1) paboTath noJ TArol B pe3MHOBBIX MEepyYaTKax M 3alIUTHBIX OYKaX

2) XpaHUTh OPOM B >KapOCTOMKOI1 1ocy e

3) Henb3s1 HaOupaTh OPOM B MUTIETKY PTOM

4) nepeHOCUTh CKJISTHKU C OPOMOM TOJIBKO B EMKOCTSIX C IIECKOM

OrtBet: 134

3. lns yero B 1a0OpaTOpHOM MPAaKTUKE UCIIONIB3YIOT KPYIJIOJOHHbIE KOJIOBI:
1) m1st IEpEerOHKU BEIECTB

2) 175 IEPETOHKH PacTBOPOB

3) anst paboTHI MOJ] BAKYYMOM

4) B KauecTBE MPUEMHHUKOB IIPH NEPETOHKE

Ortser: 13

3ananus oTKpbITOH hopMBbI
Jlononnume

1. ITpu TUTpOBAHMH HCIIOJIB3YIOT MEPHYIO TOCYAY

2. I[J'IH BBICYIIIMBAHU BCIICCTBA B J1a60paT0pHH HCIOJIB3YIOT

3. I[J'IH OXJIAXKACHUS BCHICCTBA ITPU CUHTE3€C UCIIOJIB3YIOT

IIpakTHKO-OpHEHTHPOBAHHbBIE 3a1aHUS

3aganue 1
[Ipu nomaganum Ha KOKY KUCIOTHI HEOOXOAMMO MPOMBITh YIaCTOK KOXKH PacTBOPOM:

1. Kakum pactBopom?



2. YeM HeHTpann3oBaTh JEHCTBUE KUCIOTHI?
OTBETHL:
1. Bomon

2. mIeN0YbI0 (X035HCTBEHHBIM MBLJIOM)

3aganue 2

[Ipu nonmaganuu Ha KOXKY IIET0YU HEOOXOUMO MPOMBITh YHACTOK KOXKHU:
1. Kakum pactBopom?

2. YeM HEUTpaIM30BaTh ACHCTBUE 1IEIOYN?

OTBETHI:

1. BogoM

2. OOpHOM KHCIIOTOM

3aganue 3

[Tpu oxorax WM OTpaBICHUAX OPOMOM HEOOXOIUMO POMBITh YUaCTOK KOXKH:
1. kakuM pacTBOpOM?

2. KaKylo KUAKOCTb BBITUTH IJIs1 HeUTpanuzauuu?

OTBeTHI:

1. 96%-nipoTIeHTHBII PACTBOP STUIIOBOTO CIHPTA

2. MOJIOKO

33}12“[1/17[ 3aKPbITOro TUIIA HA YCTAHOBJICHUE COOTBETCTBUSA

1. YcraHOBHTE COOTBETCTBUE MEXKAY XUMUYECKON NTOCYJIOU U €€ IPUMEHEHHEM

1) nunerka A) nns oT60pa JKUIKOCTH B MUTIETKY UCTIONB3yeTCs
2) mepHas kojba b) ans npuroToBneHus pacTBOpa TOUYHOM KOHIIEHTPAIIUN
3) pe3uHOBas rpyiia B) nnst otmepuBanHus TOUHOTO 0OBEMa

Otsernl: 1B, 2b, 3A

2. YcTaHoBHUTE COOTBETCTBUE MCKOY XHUMHYECKOMN HOCYI[OI‘;I ueé IMPUMCHCHUCM

1) nenuTenbHAst BOPOHKA A) TutpoBaHue
2) xamnenbHasi BOPOHKA b) nns menanienHoOTrO 10OABICHMS )KUIKOCTH B
3) Oropetka PEaKIMOHHYIO CMECh
B) nns pazaenenust HECMEMIMBAIOIIUXCS KUIKOCTEH

Otser: 1B, 2b, 3A



3. YcTaHOBHTE COOTBETCTBHE MCXKAYy BUAaMU CPEACTB U UX MPUMCHCHUCM

1) npotuBoras A) cpeacTBO NOKapOTYyLLIEHUS
2) OTHETYILIUTEIb b) cpencTBo MHAMBUYabHON 3aLIUTHI
3) HamaTBIPHBIN COUPT B) koMrnOHEHT anTeuku

Otser: 1b, 2A, 3B

3agaHus 3aKpPbITOr0 THIIA HA YCTAHOBJICHHE I10CJI€I0BATEIbHOCTH
3apanue 1
IIpounTaiiTe TEKCT U YCTAaHOBUTE IOCIEA0BATEIBHOCTD
Jyist HarpeBaHuUs KUJIKOCTH B TOHKOCTEHHOW MTPOOHPKE HEOOXO0IMMO:
1) HanpaBUTH OTBEPCTUE MPOOUPKU B CTOPOHY OT CeOsI U PsIOM pabOTaIOIINX
2) mpOU3BECTU HATPEB KUAKOCTH
3) 3aKpenuTh MPOOHPKY B JIepKaTese Y TOPIIbIIIKA
4) 3amoTHUTH MPOOUPKY HE OOJIee YeM Ha OJIHY TPETh
5) cnabo mporpeTs TPOOUPKY MO BCel JJIMHE

OrtBet: 43152

3aganue 2

[IpounTaiiTe TEKCT U YCTAHOBUTE MOCIE0BATENBHOCTD

B cnygae BapIxanus 6poma cOTpYIHHKOM HEOOXOIUMO:

1) BBI3BaTh CKOPYIO MOMOIIb

2) MOTHECTH K HOCY MOCTPA/IaBIIIETO BAaTHBIM TAMIIOH, CMOYEHHBIA PAaCTBOPOM aMMHUaKa
3) BBIBECTH MOCTPAAABIIETO HA CBEKUN BO3TYX

4) OLIEHUTDH JBIXaHUE MOCTPATABIIETO

OrtBerT: 3421

3amanmue 3

[TpounTaiiTe TEKCT U YCTAHOBUTE IIOCIIEN0BATEIBHOCTD
B ciyuyae Tepmuueckoro oxxora Heo0XoIMMo:

1) BBI3BaTh CKOPYIO TIOMOIIh

2) OCMOTPETh MECTO 0K0Ta

3) HaJIOXKUTH CTEPUIIBHYIO TMOBS3KY

4) OXJTaIUTh MMOBPEKACHHBIA YIaCTOK KOXKH

5) yOpaTh nmoBpexaaronuii hakTop



Otgert: 52431
CutyaumnoHHbIe 3212491
3anaua 1
B naGopartopuu npoBoasTcs paboThl ¢ KOHLIEHTPUPOBAHHOM 1Ien04bio. CoTpynHuk paboTaer 6e3
MepYaToOK U OYKOB, HAKJIIOHUBIINUCH HAJl COCYJOM C HIETOYBIO.
1. Kakas onacHOCTh CyiecTByeT?
2. Kakue CHU3 Heo0X0AMMO UCTIOIB30BATh B JAHHOW CUTYyaluu?
OTaJloH OTBETA:
1. CymiecTByeT OacHOCTh MOMAaIaHuUs IIEJI0YU Ha KOXKH, BHI3bIBASI OKOT.

2. Heo6xo1muMo UCTosib30BaTh XMMUYECKUHM XaJlaT, IePUYaTKh, OYKH.

3anava 2

[Ipu BBINOJHEHUH SKCIEPUMEHTA COTPYIHUK IO HEBHUMATEIBHOCTH BOCIOIb30BAIICA TPECHYTOM
pOOUPKON U MPOU3BEN B HEW HarpeBaHue pacTBOPA.

1. Yem upeBaTo HarpeBaHMue KUIKOCTEH B TPECHYTHIX COCyIax?

2. Kakue neficTBus HEOOXOIUMO MPEINPUHSTH B JAHHOM citydae?

OTaJlOH OTBETA:!

1. Tpecuyrass nabopartopHasi mocyaa, AaKe TP €€ TEPMOCTONKOCTH, MOXET JIOMHYTh U
TpaBMHUPOBATh pabOTAIOIIETr0O C HEM COTPYyIHUKA.

2. TpecHyTyl0 TOCyAy HEOOXOIMMO yTHUJIM3UPOBATh, a B CIy4ae TPAaBMHUPOBAHUS COTPYAHHKA

OKa3aThb IICPBYHO ITOMOLIb U, ITPU H606XO,[[I/IMOCTI/I, BbI3BATb CKOPYIO ITOMOIIb.

3agaua 3

[Ipy BBINOJHEHUHM SKCHEPUMEHTA COTPYJHUK CTall HArpeBaTh JIETKOBOCILIAMEHSIOIIYIOCS
JKUJKOCTb B OTKPBITOM COCY/IE.

1. UeM upeBaTo HarpeBaHue JErKkOBOCIUIAMEHSIOIIUXCS AKUJIKOCTEN B OTKPBITHIX cOCyaax?

2. Kakue nefictBust HEOOXOUMO MPEINPUHSTH B JaHHOM citydae?

DTaJloH OTBETA:

1. MoxeT npou30UTH BO3TOPaHHUS MaPOB JIETKOBOCIIIIAMEHSFOIIECHUCS AKUIKOCTH.

2. Heo0x0o1uMoO MPOM3BOIUTE HArPEB JIETKOBOCIIAMEHSFOIITUXCSI )KUIKOCTEH Ha TIECYaHOW WIIN
BOAsIHOM OaHe. B ciyuyae Bo3ropanHusi HEOOXOAMMO MOTYIIUTh OTKPBITOE IJIaMsi MPH MOMOIIU

OTHCTYIIUTCIIA, IICCKA WX IIPOTHUBOIIOKAPHOTO IMOJIOTHA.

KoHTpoJibHBbIE BONIPOCHI

1. Kak cnenyert pacTBOpSITh HIEJIOYHbIE METAIIBI B BOJIE?



2. YUem nomxHa OBITH OCHAIIIEHA JTabopaTopusi?

3. Kakue npaBuia cienyer coOIr01aTh IPU HArPEBAHUY JIETKOBOCIIIIAMEHSFOLIIMXCSI KHUIKOCTEH?



Hpunaoxenne Ne 2

CnpaBka
0 MaTepHaIbHO-TEXHUYECKOM OOecneuyeHun padoueii nporpaMMbl JUCHHILIMHBI
«Oprannyeckasi XUMHSD)

Ne
m\n

HaumenoBanue crnenuajJbHbIX IIOMe-
IEeHUI U MOMeleHuH 1JI9 CaMOCTOA -
TeJbHOM PadoThI

OcHalIEHHOCTD CEeMAJIbLHBIX ITOMele
HHUI 1 IoMeleHuH aJIs
CaMOCTOSITEJIbHOM PadoThI

Kabuuer Ne Xumuu

PaGouee MecTo nperioaaBaTeJiAd;

MOCaZ0YHbIE MECTa [0  KOJHYECTBY)|
o0yuJaromumxcst; 1ocka kinaccHas. Hamune
KOMIIBIOTEpA, BUCOPOSKTOPA M SKpaHa.
[kad st peakTHBOB; MIKad BBHITSKHOIM;
CTOJI JUIs1 HArpeBaTEIIbHBIX MPUOOPOB;
XMMHYECKas NOCY/a; PEaKTHBHI U
JIEKapCTBEHHbIE CPEICTBA. ANapaTypa,
NpUOOPHL: KAIBKYJISTOPHI, BECHI,
Pa3HOBECHI, TUCTHIUIATOP, TUTUTKA
ANIEKTpUYECKast, OaHs BOASHA,
CHHPTOMETPHI, TEPMOMETPHI XUMHUECKHE,
MHKPOCKOT OMOJIOTHYECKHIA, aPEOMETP.

Kabunet Ne 111 camocTosITeNIbHOM paboThI

Pabouee mecto mpernogaBares;
MOCAIOYHBIC MECTa TI0 KOJIHYECTBY
00y4aromuxcsi; 10cKa KiaccHas. Y4eOHO-
HarJIsIHbBIE TOCOOUS.




