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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

YK-8 Cnocoben co3maBaTb M TONJAEPKHUBATh B TOBCEIHEBHOW JKM3HM M B MPodeCCHOHATBLHON
NESATETLHOCTH O€30IMMacHbIe YCIOBUS KU3HEIACATEILHOCTH JJII COXPAHCHHS MPUPOTHON  Cpeipl,
obOecrieueHrss YCTOWYMBOTO pa3BUTUS OOIIECTBAa, B TOM YHCIE TP yrpo3e W BO3HUKHOBEHHUH
Ype3BBIYAHBIX CUTYaIlM B BOCHHBIX KOH(PIUKTOB

OIIK-1 CnocolGeH uCHOIb30BaTh OCHOBHBIE OHOJOTHYECKHE, (PUBHKO-XUMHYECKUE, XUMHUYECCKHE,
MaTeMaTH4YeCKUe METOABl Il pa3paOOTKH, HCCIECIOBAaHWNA M OKCIEPTHU3BI JIEKAPCTBEHHBIX CPEJNCTB,
W3TOTOBJICHUS JICKAPCTBEHHBIX MPENapaToB

1.2 Tumel 3aga4 npogecCHOHANBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecsi B paMKax
OCBOCHUS JUCLUIIIIUHBI:

- OpraHU3alMOHHO-YIIPaBICHYECKUI
- (hapMareBTUYECKHI
- DKCIEPTHO-aHAJIUTUYECKHUI

1.3 JlucumriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCs K MPo(ecCHOHaIbHOM AEATEIbHOCTH B
cdepax: 02 3apaBooxpaneHue (B cepe oOpaleHus JTeKapCTBEHHBIX CPEJICTB U IPYTHX TOBAPOB allT€YHOTO
accoptumenTa), 07 AIMUHHCTpPaTUBHO-yIIpaBlIeHUECKass U O(pUCHAs AEATENbHOCTh (B cdepe oOpamieHus

JIEKapCTBEHHBIX CPEJICTB)

1.4 B pe3ynbTare 0CBOCHHS JUCLUUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

Konx n HammeHoBaHme
xommnereniuu ®I'OC BO,
HEOOXOIUMOM 1151
(hopMHUPOBaHUS TPYIAOBOTO
WIH PO eCCHOHATBLHOTO
JIeHCTBHS

O06001TIeHHBIEC TPYIOBEIC
(yHKIMH / TPYAOBBIC
(OYHKIMY / TPYAOBBIC HIIH
npodeccroHaIbHBIC
JercTBUs (IPU HATUYIAN
npodcTangapra)

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

OIIK-1 Crocoben
HCIOIB30BaTh OCHOBHEIE
OHOJIOTHYECKUE,
(PM3UKO-XUMHUYCCKHE,
XUMHYIECKHE,
MaTeMaTHIE€CKHE METO/IEI
1151 pa3paboTKHy,
HUCCICAOBAHUN U
AKCIEPTHU3bI JIEKAPCTBEHHBIX
CPEICTB, U3TOTOBIICHUS
JICKAPCTBEHHBIX MPENapaToB

HpI/IMeHHeT OCHOBHBIC MCTOABI OPraHUYCCKOTO aHalin3a
JJIs pa3pa60TKH, I/ICCJ'IG,Z[OBaHI/Iﬁ nu OKCIICPTU3BI
JICKAPCTBCHHBIX CPCACTB, JICKAPCTBCHHOTO PACTUTCIBHOT'O
ChIpbA U OHoIOrnYecKux 00BEKTOB

VK-8 CrocobeH co31aBarhb
Y TIOZIJICPKUBATh B
IIOBCEIHEBHOM KU3HU U B
npoecCroHATBLHOM
JIEATENILHOCTU OE€30IaCHbBIE
YCIIOBUS
JKU3HENEATENHLHOCTH I
COXpaHEHUS MPUPOTHOM
cpenbl, o0ecreueHUs
YCTOHYMBOTO pa3BUTHUS
00IIIeCTBa, B TOM YHCIIE MTPH
yTPO3€ ¥ BOSHUKHOBCHHUHU
Ype3BBIYANHBIX CUTYallul U
BOCHHBIX KOH(IIUKTOB

WUpnentnduuupyer omacHele W BpegHble (akTopbl B
paMKax OCYIIECTBISIEMOW NAEATENbHOCTH, B TOM YHCIE
OTPAaBJIAIONINE U BHICOKOTOKCHYHBIE BEIIECTBA

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBs3eH JAUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:




YK-8 Cnocoben co3maBarh © TOJACP)KUBATH B TIOBCEJHEBHOW JKM3HH U B
poeCCUOHATBHON JACSATEIBPHOCTH 0O€30TacHbIe YCIOBUS JKU3HENCSITCIBHOCTH IS
COXpaHEHUS MPUPOIHOMN CpeJbl, 00ECIIEUEHUsI YCTOMUYUBOTO Pa3BUTHS OOIIECTBA, B TOM
YUCJIE PU YTPO3€ U BOZHUKHOBEHUH YPE3BBIYANHBIX CUTYAIIU U BOCHHBIX KOH(MINKTOB

Ne HaumenoBanue dopma
/o JUCUUILINH, o0yueH
OTIPEICTISIONINX us
MEXIUCIUTUTMHAPHBIE | OyHas
CBsI3H (cemect
p)
1]4
1|be3zonacHoCTh +
KU3HEACATEILHOCTH
2 |Turuena +
3|(O0mag u +
HEOpTraHuYecKas
XUMUS

OIIK-1 CrnocobeH wuCIONb30BaTh OCHOBHBIE OWOJIOTHYECKUE, (U3HKO-XUMHUYECCKHE,
XUMHYCCKHE, MATEMAaTHYCCKUE METOJbI SIS Pa3pabOTKH, WCCICIOBAHUA W IKCIICPTH3BI
JICKaPCTBEHHBIX CPEJICTB, H3TOTOBJICHUS JICKAPCTBEHHBIX MIPEIapaToB

Ne HaumenoBanue dopma oOyyeHus
/o JHCIUATLINH,
OTIPENETIAIONINX
MEXIUCIUIUIMHAPHBIE
CBSI3H

Ounas
(cemectp)

11234 |5]6[7[8(9]10

1 [AnanuTrueckas + | +
XUMUSA

2 |bromornueckas + | +
XAMUS

Bbuonorus +

brnorexnonorus + | +

Marematuka +

MuxpoOHoIoTHSs + | +

N[N |n|B~|W

Oo61mas u +
HEopraHuyecKast
XAMUS

8 |Opranuzanus +
OMOMEIUIIMHCKAX
HCCIICIOBAaHUH

9|ITpakTuka mo +
(hapMaKorHO3UH

10 [ITpakTika 110 +
(hapMarieBTHYECKOM
TEXHOJIOTUU

11 |Craructrueckue +
METOJIBI B (hapMaInu

12 | Toxcukomornuyeckas + | +
XUMUSA

13 [@apmarieBTHUECKAS + | +
XUMUS

14 |®usuka +




15 |Dusnueckas u +
KOJUTOUIHAST XUMUS

2. Mecto nucuumiimabl B cTpykrype OIl cnenmanurera:

JuctumuinHa «Opranudeckas XUMHUSD») OTHOCUTCS K oOs3arenbHO wactu ydeOHoro muiana OIT mo
HanpasieHuto noarorosku 33.05.01 - @apmanusi.

HucuuminHa «Opranudyeckas XuMHus» U3ydaeTcs B 2, 3 ceMecTpax.

3.00beM U coep:kaHMe TUCHHUILTHHBI
3.1.00beM QUCIHILUIMHEL: 9 3.€.

Ounas: 9 3.e.
Bun yueOHo# paboThI (BCSEI;ZEOB)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 324
KonrakTHast pabora 136
Jlexmmm (JIextmm) 60
JlaGoparopnsie (J1ab. pab.) 76
CamocrositensHas padota (CP) 152
OK3amMeH 36
3auer -

3.2.ConepxaHue Kypca:

Ne HasBanue
TEMBI paszena/TeMsbl

Bun yuebHol
pabortsl, yac.

Jlek [JIaG | CP
1005051

pao.

O]10|O

DOpMBI TEKYILETO
KOHTPOJIS

2 cemectp

1 OCHOBBI CTPOCHHS U
METOJIBI
HCCIICIO0BAHUA
OpraHUYeCKHUX
COCIIMHEHHH,
JIeXKaIe B OCHOBE
pa3paboTkw,
HUCCIIeqOBaHUN U
AKCIIEPTHU3bI
JIEKapCTBEHHBIX
CPEICTB,
JIEKapCTBEHHOTO
PacTUTEIBLHOTO
CBIPbS U
OHOIOTMYECKHUX
0OBEKTOB.

18 | 12 | 20

Pemenue
CUTYaI[MOHHBIX
3aJ1a4; 3anmra
1a00paTOPHBIX

pabor;
TecTtupoBaHue




Crpoenue u
CBOKCTBA
yIJIEBOJIOPOZIOB U
MOHO(YHKIIHOHAb
HBIX OPTaHUYECKHUX
COEIMHEHUIL; NX
MPUMEHEHHE IS
pa3paboTKH,
HCCIIEIOBAHUN U
AKCIIEPTU3HI
JIEKapCTBEHHBIX
CPEICTB.

10

16

32

Pemenue
CUTYaL[MOHHBIX
3aja4; 3almTa
71a00paTOPHBIX

pabor;
TectupoBanue

3 cemecTp

Crpoenue u
CBONCTBA
reTepoyHKIIMOHAI
BHBIX OPTaHMYECKHUX
COCIUHEHUI; NX
MPUMEHEHHE IS
pa3paboTKH,
HCCIIEIOBAHUN U
IKCIIEPTU3HI
JIEKapCTBEHHBIX
CPEICTB, a TAaK¥Ke
CO3/1aHus U
MOJICPKAHMS B
MMOBCEHEBHOU
KU3HU U B
npodeccuoHaNbHON
JeSITEIIbHOCTU
0e30IMacHbIX
YCIOBUU
KU3HEACSITETEHOCTH

16

24

50

Pemenue
CUTYaL[MOHHBIX
3aja4; 3almTa
1a00paTOPHBIX

pabor;
TectupoBanue




4 Crpoenue u Pemienue
CBOMCTBa CUTYaI[MOHHBIX
reTePOIMKINIECKIX 3ajad; 3amura
OpPraHMYECKHUX 71a00paTOPHBIX
COEIMHEHMIT; UX pabor;
pUMEHEHHE IS TectupoBanue
pa3paboTKH,
HCCIIEOBAHUN U
HKCTIEPTU3BI
JIEKapCTBEHHBIX
CPEACTB, a TAKKE 16 | 24 | 50
CO3JJaHUA U
MOJICPKAHMS B
IIOBCEIHEBHOU
KU3HU U B
npodeccuoHaNbHON
JeSITeTbHOCTH
6e30macHbIX
YCIIOBUM
KHU3HEACATETLHOCTH

Tema 1. OCHOBBI CTPOEHHMS U METOAbI HCCJIEIOBAHUS OPraHUYECKUX COCAUHEHMH, JIeXKalUe B OCHOBE
pa3paldoTKH, HCCJIeI0BAHUN U IKCIIEPTHU3BI JIEKAPCTBEHHBIX CPEACTB, JIEKAPCTBEHHOI0
PACTUTEJBHOIO ChIPbS U OHoIorHYecKuX 00beKTOB. (OIIK-1)

Jlekumus.
Jlexnmst «BBenmenue. Ilpenver um 3amaunm opraHwdeckor xumuH. Kraccupukamuss W HOMEHKIATypa
OpPraHUYECKUX COCAVMHEHUIN
Onpenenenre OpraHMYECcKOd XUMHUU. Pa3BUTHE MPEACTABICHUN O CTPOCHUU OPTraHMYECKUX COCAUHEHHIA.
Opranuueckass XuMHs Kak 0a3oBas JUCUUIUIMHA B CHUCTeMe (apMaleBTHUYECKOro 0oOpa3oBaHMs.
Krnaccudukanus opraHnueckux COeIUHEHH: QyHKIMOHAIbHAS TPYyMIa U CTPOEHUE YITIEPOIHOTO CKeJeTa
KaK Kiaccu(UKallMOHHBbIE MNpPHU3HAKKM OPraHUYECKUX coequHeHH. OCHOBHBIE KJIAcChl OpPraHMYECKHX
coennHeHnil. HomeHknaTypa  OpraHMYECKMX  COCQUHEHUMH:  TpHUBHAJbHAs, palHdOHAJIbHAsA U
cuctemarnieckas (IUPAC). Anroputm oOpazoBanust Ha3zBaHU opranndeckux coequnenuit mo [UPAC.
Jlexums «30Mepust OpraHMYECKUX COCIUHEHUN
CrpykTypHas U30MepHs U €€ BUIbL: U30MEPHSI CTPOCHHUSI YIIIEPOJHOM 1IENHU, U30MEPHS TIOJIOKEHNS KPaTHON
CBSI3U WK (PYyHKLIMOHAIBHOM rpymnibl, H3oMepus GYHKIIMOHATBHON IPYTIIIHI.
[IpocTpaHCTBEHHOE CTPOEHHE OpPraHMYECKHX COoeIuHEHUI (OCHOBBI crepeoxumun). Kondurypauus u
KoHQOpMalMsg — BaKHEWIIUE TMOHATHS CTEPEOXMMHUHU. XHUpaIbHbIE W aXUpallbHble MOJEKYJIbL.
AcUMMeTpUYEeCKU aToM yriiepoja Kak HeHTp xupaibHOCTH. CriocoObl n300paskeHusI MPOCTPAHCTBEHHOTO
CTpOCHHsS MoJeKyl. OHaHtuomepus. I[Ipoekmumonasie Gopmynsl @Dumepa. Onruyeckas aKTUBHOCTH
sHaHTHOMEpoB. OTHOCUTENBbHAS U abcomoTHas kKoHpurypamuu. D,L- u R,S-cuctembl cTrepeoxumudeckoi
HOMEHKJIATyphbl. Paniemarsl.
n-Jlnacrepeomepsl. E,Z- crepeo-xumuueckue psaabl. Paznuune CBOMCTB S3HAHTUOMEPOB U JUACTEPEOMEPOB.
Crnioco6s! paznenenus parematoB. Kondopmarmu. BosHukHOBeHHE KOHPOPMAIUL B pe3ynbTare BpalleHus
BOKPYT G-CBsA3ed. DaKTOpBbI, 3aTPyAHSIOIINE BPALLCHUE.
CBsi3b IPOCTPAHCTBEHHOTO CTPOCHUS C OMOIOTHUYECKOM aKTUBHOCTHIO. DHAHTUOMEPHI B (DapMaKOJIOTHUH.
Jlexius «B3auMHOe BIMSIHAE aTOMOB B MOJIEKYJIaX OpraHMYECKUX COSTMHEHUH U CITIOCOOBI €ro Tepeaadny
B3aumHoe BiusiHME aTOMOB B MOJIEKYJaX OPraHUYEeCKUX COEIUHEHMM M CIOCOObI ero mnepenayu.
NunyktuBabld 3¢ dexkr. Me3omepHbiid  3h(EKT. DIeKTPOHOMNOHOPHBIE | AIEKTPOHOAKIICTITOPHBIC
3aMECTUTENH.
Jlexuust «KucinoTHO-OCHOBHBIE CBOMCTBA OPTaHUYECKUX COCAMHEHUN



Kucnorneie u OCHOBHBIE CBOWCTBa OpraHudeckux coenuHenuil. Teopuu bpencrepa-Jloypu u Jlbrouca.
Tunber oprannyeckux kucnor (OH-, SH-, NH- u CH-xucnorel). Tumbl oOpraHnd4eckux OCHOBaHUI
(m-ocHOBaHUS M M-OCHOBaHUs). DaKTOpBl, ONPEAEISAIOUIME KHCIOTHOCTh M OCHOBHOCTh. Bimsnue
ANIEKTPOHHBIX APPEKTOB 3aMeCTUTENEH Ha KUCIOTHBIE U OCHOBHBIE CBOMCTBA BEIIECTB.

Jlexus «Knaccudukanys opraHn4ecKux peakiuuii

Knaccudukanus opraHn4eckix peakiyii: Mo N3MEHEHHIO YMCIa YacTHLl B XOZE PeakLuy, M0 JIEKTPOHHON
IIPUPOJIE PEareHTa, 0 MEXaHU3My JJIEMEHTApHBIX CTAaJui, IO YaCTHBIM IPU3HAKaM, [0 THUILy pa3pbiBa
CBsI3€H, IO TUIy akTHBanuU. CeNeKTUBHOCTh XUMHUYECKUX PEAKIU.

[IpoMeXyTOUHBIE YaCTUIBI, TEPEXOJHOE COCTOSHHE W MEXaHU3M peakuuu. JNeKTpoduiIbHbIE,
HyKJIeoOpUIbHBIE ¥  paguKalbHble pearcHThl. CTpoeHHE MPOMEKYTOYHBIX AaKTUBHBIX  YacCTHUI]
(xapOOKaTHOHOB, KAPOAHNOHOB, CBOOOIHBIX PAIUKAJIOB).

Bbuonornyecku Ba)KHEIE peaKuuu OPTraHUYEeCKUX COEIUHEHU. Cnenunduka
OKHCJINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN OPraHUYECKUX COCTUHCHHMN.

Jlekiust  «CoBpeMeHHbIE  (DU3MKO-XMMUYECKHE METOJbl YCTAHOBICHUS CTPOECHHS OpraHMYECKUX
COEMHEHHI. DNEKTPOHHAS] CHIEKTPOCKOMHSI»

OnekrpoHHas cnekTpockonus (Y@ u BuauMas o01acTh): TUIBI 3JEKTPOHHBIX MEPEXOJOB U UX HHEPIHUs;
OCHOBHBIE MapaMeTpbl MOJIOC MOMIOLUIEHUS; CMELEHHE NO0I0C (0aTOXPOMHBIA M FMIICOXPOMHBIN CABUIH) U
ux npuuuHbl. OCHOBHBIE XapaKTEPUCTUKHU MOJIOC MOMIOIIEHUS (ayKCOXPOMHBIX TPYIII, U30JIMPOBAaHHBIX U
COIPSKEHHBIX  XpoMO(opoB). OCOOEHHOCTH 3JEKTPOHHBIX CIEKTPOB OPraHUMYECKHUX COECJUHEHUH
Pa3IMYHBIX KIIACCOB.

VYenoBus nomy4eHus 1 crocoObl M300paXKeHus 3JIEKTPOHHBIX CNIEKTPOB. PacTBopuTenu.

Jlekiust  «CoBpeMeHHbIE  (DU3UKO-XMMUYECKHE METOJbl YCTAHOBJICHUS CTPOCHHUS OPraHMYECKUX
coeaunenuil. KonebarenpHas CIEKTPOCKOIHSDY

Wndpakpacuas (MK) cnekrpockonus. OcHoBbl MeTona. O6nacTh NpuMEHEHUs. TeXHMKa MPUTOTOBICHHS
oOpa3uoB. BpiOOp onTHManbHBIX YCIOBUH CHEMKM M HauOojee pacHpoCTpaHEHHbIE HEIOCTATKU
uHppakpacHbIX crnekrporpamm. Paxtopsl, Biustone Ha WK-cnexrpel. [loHsATHE 0 pa3muyHBIX THMAX
konebanuii B Mojekyine. BsaummopeiictBue konebanuii. Bomopommas cBszp B MK - cmekrpe.
XapakTepuCcTUYECKHE YacTOThI. PacronokeHne OCHOBHBIX IPYIIT XapaKTEPUCTUYECKUX YaCTOT.

Jlekiust  «CoBpeMeHHbIE  (DU3UKO-XMMUYECKHE METOJbl YCTAHOBJIEHUS CTPOCHHUS OPraHMYECKUX
coequHeHN. CIEKTPOCKONHNS AIEPHOIO MATHUTHOTO PE30HAHCA»

OcHoBel Metoma. OOnacTte npuMeHeHHs. TeXHUKa NTPUTOTOBIEHHS OOpa3LOB. YCIOBHS PETUCTPALUH
SAMPI13C n AMPIH (IIMP). YyBCTBUTENBHOCTh B SKCHEPUMEHTAxX SAEPHOTO MAarHUTHOIO PE30HAHCA.
PactBopurenu. Kilacchl XMMHUYECKHMX COEAMHEHMM M HX XHUMHYECKHe cIBUTH. CHMH-peleToyHast
penakcanus. Pekomennamuu no pacummdposke crekrpoB IMP13C. UyBCTBUTENBHOCTh B SKCIIEPUMEHTAX
MPOTOHHOTO MAarHWTHOTO pe30HaHca. XuMudeckuil caBur. CnMH-CIMHOBOE B3amMmopencTBue. OOmue
pexoMeHaanuu 1o pacmudpoke ciekrpos [IMP npu cTpykTypHOM aHaIM3€ OPraHUYECKUX COCAMHEHU.

Jlekimst  «CoBpeMeHHBIE  (DU3UKO-XUMHUYECKHE METOABl YCTAHOBICHHUS CTPOCHHUS OpPraHUYECKHUX
COoeMHEHMI. Macc-CleKTPOCKOIUD)

OcHoBbl MeTOna. O6macTh MpUMeHEeHHs. THUIIBI MOHOB: MOJICKYJISIPHBIE, OCKOJIOUYHBIE M METacTaOWIIbHBIC
WOHBI. TeXHWKa NPUTOTOBICHHUS OOpPa3oB. BBIOOpP ONTUMANBHBIX YCIOBHHA 3allUCH MAacC-CIHEKTPOB.
Mexann3m o0pa3oBaHUs MacC-CIIEKTpa (B ra30Boi (aze, mpu AeCcOpOLUU U TTPU UCTIAPCHHH ).

JlaboparopHbie padoThbI.

JlaGopaTopHoe 3ansitue. JIaboparopHasi padbora « XMMUYeCKas MOCy1a U J1adopaTopHoe
000opynoBaHMe»

Texnuka 6e30macHOCTH pabOTHI B JIA0OPATOPUN OPTAaHUYECKON XMMUH.

Opranmzanusi pabodero Mecra B XHUMHYECKOM JnabopaTopuu. 3HAKOMCTBO € XHUMHUYECKOW TMOCYHOM.
XHUMHUYECKHUE PEAKTUBBI.

KoHTposnbHBIE BOIIPOCHI:

1. [lepeuncnure OCHOBHBIE MpaBUiIa TEXHUKH 0€30MacHOCTH paboThl B XUMUYECKOM J1ab0opaTopu.
2. Ilepeuncnute OCHOBHbBIE BUIbI XUMHUUYECKON OCY/IBI.

3. OxapakTepu3yiTe npaBuiia paboThI C MUIIETKOH.

4. OnummTe Tarbl U3TOTOBICHUE (PUIIBTpA.
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JlaGopaTtopHoe 3ansitue. JlabopatopHasi padora «BbiaeneHre 1 04HCTKA OPraHUYeCKHUX BeLeCTB)
OuncTKa OpraHMYeCcKOro BEIECTBA METOAOM KPUCTAIUIM3ALUH.
Paznenenne cMecu opraHn4ecKuX BEIIECTB METOOM JAPOOHOH ((ppaKIIMOHHON) TEPETOHKH.
OuncTKa OpraHMYECKOro BEIIECTBA METOAOM BO3TOHKH.
KoHTposbHBIE BONIPOCHI:

1. Tlouemy ¢unpTpoBaHUE TIPH MEPEKPUCTAIUIUZAIUHN CIEAYET MPOBOAUTH OBICTPO? YCKOPSIET JIM MPOIIECC
(bUIBTPOBAaHUS UCTIOIB30BAHUE CKIIATIaToro GuasTpa?

2. Yto cienyeT NpeanpuHsTh, €CJIM KPUCTAJJIbl OPIraHNYECKOrO BEIIECTBA BBINAIN yXkKe Ha puiIbTpe?
3. B Kakux ciry4asx BEUIECTBa HEJb3sl pa3fesIuTh NEPErOHKON?

4. Jlnisg 4yero opraHMYECKOE BEIIECTBO IMEpe]l BOTOHKOM XOpolio u3menwdaroT? Ilpu kakoi temmeparype
(BBILIE WK HIDKE TEMIIEpaTyphbl IUIaBJIECHUS BEIIECTBA) IPOUCXOIUT BO3TOHKA?

JlabGoparopHoe 3ansiTue. Jlaboparopnas padora «OmnpenejneHue OCHOBHBIX (PM3MYECKHUX KOHCTAHT
OpPraHuYyecKuX BeliecTB»

Omnpenenenre TemMrnepaTypbl IUIaBICHUS.

Omnpenenenue TeMepaTypbl KUIIEHUS.

Omnpenenenue mokasaress npesomieHus (pegpakromerpust).
KoHTposbHBIE BONIPOCHI:

1. JInst yero HEOOXOAMMO MPH OMpPENEICHUN TEMIIEPaTyphl IUIABICHUS YETKOE (PUKCHUPOBAHHE MOJIOKEHUS
Kalujuisipa OTHOCUTEIBHO PTYTHOTO pe3epByapa TepmomMerpa?

2. MOXHO JI1 CUMTaTh YUCTHIM BEILIECTBO, €CIIM YCTAHOBJICHO, YTO IUIaBUTCS B uHTEepBasie 5-10 0C?

3. 3aBUCHT JI1 TCMIICpAaTypa KHUIICHUA BCUICCTBA OT €Tr0 MOJICKYIIIPHOTO BCCA, DJICMCHTHOIO COCTaBa U
cTpoeHus?

4. MoxeT 1n¥ BEeTUYMHA MOJICKYSIPHOW pedpakiuy MO3BOJIUTH CHENAaTh HPEANOJIOKEHUS O CTPOCHHH
BEIIECTBA, HANpPUMEpP, BBIIBUTH HAJIWYME KPATHBIX CBS3€M M HUX CONpsDKEHUE, WACHTU(HUIMPOBATH
TreOMETPUYECKHUE NU30MEPHI?

JlabopaTropHoe 3ausitue. JlaOoparopHas padora «KadecTBeHHBIH 3JIEeMEHTHBIA  aHAJM3
OPraHN4yecKuX coeIMHeHn»

OTKphITHE YIIIEpoJa U BOJOPOIa COXOKEHNEM BetecTBa ¢ okcuom meau (II).

OTKpBITHE a30Ta U CEPhI CIUIABIIEHUEM OPTaHMYECKOTO BEIIECTBA C METAITTMYECKUM HATPUEM.
OTKpBITHE XJIOpa ¢ TOMOIILIO MPoOBI beinpmTeiina

KoHTposnbHBIE BONIPOCHI:

1. [Touemy nmpoOUpPKY € peaKIMOHHOM CMEChIO NIl OTKPBITUS YIIIEPOAa U BOJOPOJA CIEAYEeT YKPEIUIITh B
HITaTUBE MOYTH B TOPU3OHTAILHOM IOJIOKEHUH?

2. Uto Hamo cienarh ¢ ra300TBOJHOM TPYyOKOH, MPEkK/Ie YeM MPEeKpaTUTh HarpeBaHUue cMecu?
3. Yto MMPpOUCXOAUT C OPTraHNUYCCKUM COCANHCHUCM IIPU CIUIABJICHHU C MCTAJUIMYCCKUM HanI/ICM?

4. MoxxHO JIH C TIOMOIIbI0 peaknuu belnpiTeiiHa ompeneauTh, KakoW rajoreH (xjop, Opom, iom)
COZICPIKUTCSI B OPraHHMUYECKOM BEIIeCTBE?

JlaGopaTopHoe 3ausitue. Jlaboparopnasi padora «KuCJI0THbIEe 1 OCHOBHbIE CBOMCTBA OPraHM4YeCKUX
BeleCTB)

[Tomyuenue sTunara HaTpUs €ro TUAPOIIH3.

[Tonyuyenue stunenrnukonara meau (I1).

OO6pa3zoBanue GeHosATa HATPUS U PA3JIOKEHUE €T0 KUCTOTOMH.

OCHOBHOCTb aMH(ATUIECKUX H APOMATHUECKIX aMUHOB.

KoHTponbHBIE BOIPOCHI:

1. 3noxuTe OCHOBHBIE MONIOKEHUS Teopun bpéncrena.

2. Kakue QpyHKIHOHAIbHBIE TPYIITBI MOTYT BBICTYIIAaTh B KaU€CTBE KUCIOTHBIX MJIK OCHOBHBIX LIEHTPOB?

3. Kakue amunbl oOmagaror Oojiee CHIBHBIMH OCHOBHBIMH CBOWCTBAMHU: ajdu(aTHUYECKHE WIIH
apomarudeckue?

4. Kakue coeiMHEHHsI HAa3bIBAIOTCS aMPOIUTaMu?



JlabopaTtopHoe 3ansTHe. JIaGopaTopHasi padora «CHHTe3 reJJMAaHTHHA U MICHTH(HUKALUS METOI0M
3J1eKTPOHHOM CIIEKTPOCKOMUM

CuHTe3 refinaHnTuHA.

PacmmdpoBka 37€KTpOHHBIX CIIEKTPOB TETMAHTHHA B KHCIION U IIEJIOYHOM Cpeie.

1. Oxapakrepu3yiTe OCHOBBI METO/1A DJIEKTPOHHOM CIIEKTPOCKOIINH.

2. JlaiTe onpenereHUE MOHITHI XpPOMO(OPOB M ayKCOXPOMOBI.

3. [Nouemy npoucxonuT OATOXPOMHBIN CABHUT JUIMHHOBOIHOBOM MOJIOCHI TIOTTIONIEHUS TeITMAHTHHA B KHCIIOM
Cpelie 10 CPaBHEHUIO C HEUTPAJILHOM U IIETOUHON?

JlabopaTtopHoe 3ansiTme. JlaGoparopHas paGora «CuHTe3 ¢eHona M uAeHTH(PHKANMA METOAOM
K0/1e0aTeJIbHOM CIIEKTPOCKONMI»

Cunre3s (peHona u3 aHUIHHA.

Pacmmmdposka MK-cnekrpa pacruiaBa ¢geHorna.

1. OxapakrepusyiiTe THIIBI KOJIEOaHUH B MOJIEKYJIe, KOTOpbIe UCIOIb3YIOTCS MpH 3anucu MK-crekTpos.

2. llepeuncnure dakxropsl, Bustoniue Ha MK-criekrpsr.

3. B yem ocobenHocTh MK-CIEKTPOB OpraHueCKUX COCTUHEHHH, COEPKAINX THIPOKCUIBHYIO Tpymiy?

JlaGopaTopHoe 3ausitue. Jlaboparopnas padora «CuHTe3 3TH/IaeTATA U UACHTUPUKAIUSA METOA0M
IIMP-cniekTpockonum»

CunTe3 3Trnanerara u3 yKCyCHOM KHCIIOTHI.
Pacmm¢poBka [IMP-cniekTpa sTunanerara.
1. OOBsicHUTE MYJABTUIUIETHOCTH curHaiioB B [IMP-criekTpe sTunanerara.
2. Yto Takoe xumuueckuii casur curtana B [IMP-cnekrpe?
3. UeM ompenensieTcss 4yBCTBUTENBHOCTh B AKCIIEPUMEHTAX MPOTOHHOTO MAarHUTHOTO pe30HaHca?

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
I. U3yuuTe Marepuall no TeMe JIEKIHUHU, COCTaBbTE KOHCIIEKT.
II. OTBeThTE HA BOMPOCHI:
1. Onpenenenne opraHMuECcKO XUMUY, LIETU U 3a/1a4l U3yYEHUS JUCLUILTHHBL.
2. OcCHOBHBIE TPUHIUIBI KIACCHU(PUKAIMN OpPTraHUYECKUX coenuHeHui. (DYyHKIHMOHAIbHAS Tpynmna u
CTPOEHUE YTIEBOIOPOTHOTO CKelleTa KaK KIACCU(PUKAIMOHHBIE MPHU3HAKKH OPTaHUYECKUX COCAMHCHUM.
OCHOBHBIE KJIaCChl OPraHUYECKUX COCTUHEHUH.
3. HomeHknarypa opraHM4ecKux COeIMHEHUH. TpuBHAIbHASA M palMOHabHAsi HOMEHKJaTypa. OCHOBHbIE
npuHIUnbl HoMeHKIaTypbl [UPAC. IIpuHUIUIIBI TOCTPOCHUS CUCTEMATUYECKUX HA3BaHUM.
4. Buabsl OpOCTPaHCTBEHHONM W CTPYKTYPHOM HM30MEPUU OPraHUYECKUX COCAUHECHHN. DU3NYECKue Hu
XMMHUYECKHE CBONCTBA MPOCTPAHCTBEHHBIX U CTPYKTYPHBIX U30MEPOB.
5. CBs13b MPOCTPAHCTBEHHOTO CTPOCHHMSI BEIIECTBA C €r0 OMOJIOTMYECKONW aKTUBHOCTHIO. [IpencraBnenne o
cTepeocneMpUIHOCTH OMOXUMUYECKUX MPOLIECCOB U ICUCTBUS JEKApPCTBEHHBIX BEIIECTB.
6. Teopuss bpencrena-Jloypu. Tumsl opranmdeckux kuciotr (OH-, SH-, NH- u CH-kucnotsr). Turmst
OpraHUYECKHX OCHOBAHUM (T-OCHOBAaHUS U M-OCHOBAHUA).
7. @akTophl, BIUSAIONIME HA CKOPOCTh pEaKIMHU. JHEprus aktuBauuu. [loHsATHE MexaHW3Ma peakiuu,
JIMMUTUPYIOUIEN CTAINH.
8. OcHOBBI Meroma »dJeKTpoHHOW crektpockonuu (Y® wu Buammas ob6macte). OxapakrepusyiTe
3aBHCHUMOCTD MOJIOKEHHSI U MHTEHCUBHOCTH IMOJIOC MOIVIOUICHHS OT CTPOSHHSI OPraHUYE€CKOTO COCAMHEHHUS.
9. OcHoBbl Meroma konebarenbHOM crnekTpockornuu (MK-o6macte). OxapakTepusyite 3aBUCHMOCTD
XapaKTePUCTUYECKUX YAaCTOT M MHTEHCHUBHOCTH TMOJIOC TMOMIOMIEHUS OT CTPOEHUS OPraHUYECKOTro
COETMHEHUSI.
10. OxapakrepusyiiTe OCHOBHbIE NpHUHLUIBI pacmuppoBku [IMP- u Macc-crieKTpoB OpraHMYeCKUX
COEMHEHHIA.
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III. ToaroroBbTech K J1abOpaTopHBIM paboTaM «XUMHUYECKass Mocyaa U JabopaTopHoe 00OpYIOBaHUEY,
«BblaeneHne M OYHMCTKAa OPraHMYECKHX BeIlecTB», «OmpeneneHue OCHOBHBIX (PU3MUECKUX KOHCTAHT
OpPTraHUYECKHX BeIecTBY, «KauecTBeHHBIN AIEMEHTHBINA aHAJIN3 OPTraHUYECKUX COCTUHEHUI», «KucmoTHbie
U OCHOBHBIC CBOWCTBA OPraHMYECKUX BeUIeCTB», «CHHTE3 TeIMaHTUHA M MICHTU(UKAIUS METOI0M
SNEKTPOHHOM  cHekTpockonum», «CuHTe3 ¢eHona U HISHTH(UKAIUS METOAOM  KoseOaTenbHOM
criekTpockonumn», «CunTe3 stuanerara u uaeHTudukamus metonom [IMP-cnekrpockonnm». OTBeTbTE Ha
KOHTpPOJIbHBIE BOMpPOCHL. [locie BBINONMHEHUS J1abopaTOpHOM pabOoThl BHECUTE B JIAOOPATOPHBIN KypHAal
YpaBHEHHS PEaKIMA, HAOMIONEHHUS U BBIBOJIBI 110 MPOBEACHHBIM OIIBITAM.

Tema 2. CTpoeHHe U CBOIICTBA YIVIEBOAOPOI0B M MOHO(PYHKIIMOHAJIBbHBIX OPraHUYeCKUX
COCIMHEHUI; NX IPUMEHEeHHe sl pa3padoTKH, HCCJIeI0BAHUI U IKCIIEPTU3BI JIEKAPCTBEHHBIX
cpencts. (YK-8)

Jlekumus.
Jlekuusa «CTpoeHue U CBOMCTBA aJTKAHOBY
Anxanbl. Homenknarypa. CrpykrypHas wuszomepus. Pusndeckue cpoiictBa. Crpoenue. CrocoOsl
nonydeHus. [IpupoiHbIe HCTOUHUKH YIIIEBOJOPOAOB.
XuMHU4YecKne CBOHCTBa. Peakium pagukaiapbHOro 3amereHus, mexaHuszM. CrnocoObl 00pa3oBaHUs
CcBOOOMHBIX panukanoB. CTpoeHHe CBOOOAHBIX PAIUKANIOB U (DAKTOPHI, OMPECIAIONINE UX YCTOWIHUBOCTD.
PernocenexkTuBHOCTh paguKaIbHOTO 3aMelleHus1. M3oMepu3anusi, OKUCIEHUE U JIETUIPUPOBAHUE AJIKAHOB.
buonornueckoe u (hapMaKkoIOTHYECKOe 3HAUCHUE MIPEETbHBIX an(aTHIecKuX coequHeHnd. BazennHoBoe
Macio, napaguH.
Jlexuus «CTpoeHue u CBOMCTBA LIUKIIOATKAHOBY

Huxnoankanel. Homenkmarypa. CtpykrypHass u3omepus. Pusmueckue cpoiicTBa. Ctpoenme. CrocoOs
nosyuyeHusi. Masble HUKIIbI. DIEKTPOHHOE CTPOeHHE IUKJIoNpornaHa (T-cBa3u). OCOOEHHOCTH XMMHYECKUX
CBOMCTB MaJbIX UIUKIOB (peakuuu mpucoequHenus). HopmanbHble 1ukiabpl. Peakuuu 3amereHus.
Kondopmanuu nukiorekcana. JHepreTHueckoe paszinyue KoHpopMmaluil nukiIorekcana (Kpecio, BaHHa,
MOJTyKPECII0). AKCHaIbHbIE U 3KBAaTOpUATIbHBIE CBA3H.
Jlekuusa «CTpoeHue U CBOMCTBA aJIKEHOB U aJIKMHOBY»

Anxenbl. Ankunbl. Homenknarypa. M3omepus. @usnueckue cpoiictBa. CriocoObl momyueHus. Peaxiun
ANEKTPOPUIBHOTO MPUCOCAUHEHUS, MeXaHu3M. CTpoeHue KapOOKaTHOHOB.

IIpoctpancTBeHHas HaIpaBJIE€HHOCTb MIPUCOEANHEHHUS. IIpucoenunenue raJIOr€HOB,
THJIPOTaJIOTeHUPOBAHNE, THApaTalvs M POJb KUCIOTHOro Karanusa. IlpaBmio MapkoBHUKOBA, €ro
COBpEMEHHasi MHTepnpeTranus. Peakuuy 3amelieHus B aUIMIbHOE NOJOXKEHHE. OKHCIIEHUE aJKEHOB
(TMapOKCUIIMPOBAHHUE, 030HUPOBAHHUE, AIOKCUIUPOBAHUE). Karanutnueckoe TUAPUPOBAHUE.
Wnentudukarus arkeHOB.

I'mpparamnus anerunena (peaxiust Kydyeposa). CpaBHeHHE PeaKIIMOHHON CIIOCOOHOCTH aJIKMHOB U JIKEHOB
B pEaKLUAX AEKTPOPMILHOTO MpucoearHeHus. Peakiun 3aMenieHus (oOpa3oBaHUE alETHICHUIOB) Kak
cinencrBue CH-KHCIOTHBIX CBOWMCTB ankuHOB. lluknorpumepusanus aneruneHa. OKHUCIEHHE aAJIKUHOB.
WNnentudukarys aTkHHOB.

Comnpsokennsle  nueHbl  (OyraguweH, wuzomnpeH). CrnocoObl momydeHus. Peakiuu 3IeKTpoQHIBHOTO
NPUCOETUHEHUS (THAPOTaIOTCHUPOBAaHUE, MPUCOSIUHEHNE TajJoreHoB). OCOOCHHOCTH NMPUCOECTUHEHUS B
pAAY CONPSIKEHHBIX TUEHOB.

Jleknusa «CTpoeHue 1 CBOMCTBA apOMaTHYECKUX COCTMHEHUID)

Momnosinepusie  apenbl. [lpusnaku apomarmunoct. IIpaBuno Xrokkens. Homenknarypa. CrocoObl
nojy4yeHus. Peakiuu 3neKTpoUIbHOTO 3aMELICHHs, MEXaHHU3M, M- U G-KOMIUIEKCHI. [ aloreHupoBaHue,
HUTPOBAHUE, CYIb()UPOBAHKE, ATKWIMPOBAHUE, AIIMIMPOBAHNE apEHOB. BIUsHME 37IEKTPOHOTOHOPHBIX U
ANIEKTPOHOAKLENTOPHBIX 3aMECTUTENIEH Ha HalpaBlIeHHE M CKOPOCTh PEaKUUH 3NEKTPO(UIBHOTO
3amemenus. Opuentantsl | u Il poaa, p,n- conpsbxkenue. CortacoBaHHasl U HECOIIACOBAHHASL OPUEHTALUS.
Peakimu B OOKOBBIX ILeMsX. Peakiuu, TpOTEKAaIONIME C TOTEpPEeH apOMAaTUYHOCTH: TUAPUPOBAHUE,
npucoeauHeHne xjopa. OKuciaeHre apoMaTHYECKUX COEAUHEHHH. BeH30:1, Ty, KCHII0JbL, KyMOJI.

Peakiiun koHIEeHCUPOBAaHHBIX apeHoB. HadranuH, anTpaueH, peHanTpex
Nnentudukarus apeHoB.
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13
Jlexuus «CTpoeHue U CBOMCTBA rajOreHIIPOU3BOJHBIX OPraHUYECKUX COEAMHEHUI

[NanorenomnpousBoaHbie yreBogopoaoB. Kiaccudukanus B 3aBUCMMOCTH OT YHUCIA U PACIONOKEHUS
aTOMOB TaJIOT€Ha, MPHUPOAbI YIIEBOAOPOAHOro paaukana. Homenknarypa. @dusuueckue CBONCTBA.
["amorenankanpl ¥ rajoreHIUKIOATKaHbl. CriocoObI MOMyYeHUs. XapaKTePUCTHUKA CBA3EH YIIEpPOA-TajJoreH
(mmHa, SHEPTHUS, TTOJIAPHOCTD, TOJISIPU3YEMOCTH).

Peakiun HyK/I€O(QWIBHOIO 3aMEIEHMs; MEXaHU3M MOHO- M OMMOJEKYJSpHBIX peakuui, ux
CTEpPEOXUMHUYECKasi HaAIpPaBICHHOCTh. [IpeBpallieHne raJoreHONpOU3BOAHBIX YIVIEBOAOPOAOB B CIUPTHI,
IIPOCTBIE U CIIOKHBIE A(PUPBI, THOJIBI, AMUHBI, HUTPUJIbI, HUTPOIIPOU3BO/IHBIE.

Peakuuu sSnMMHUHUpOBaHHUA:  JErajlor€eHUPOBAaHUE, JerujaporanoreHnposanue. IlpaBuno  3alinesa.
KoHKypeHTHOCTh peakinii HyKJI€O(PHIFHOTO 3aMEIECHHS U STMMUHUPOBAHHUS.

lanoreHankeHbpl. AJUIMI- W BHHWITAJIOT€HUbI, TNPUYMHBI PA3IMYHONW PEaKIMOHHONW CIOCOOHOCTH B
peaxIusIX HyKJIeo(QUIbHOTO 3aMeIIeHusI.

l'anorenapensl. HykineodpwibHoe 3amerienue rajoreHa B siape. Pa3znuuue B MOABMKHOCTH TajloreéHa B
apoOMaTHYEeCKOM sape M OOKOBOW 1enu. [le3akTUBUpYIOIIEEe W OPHUEHTHPYIOLIee BIMSHUE TallorTeHa B
peaKIusIX 3MeKTPOYUIBHOTO 3aMeIleHUsl. DTWIXIIOPU, TeTPaxJIopu yriaepoaa, xjaopodopm, Hoxodopm,
XJ10pOeH3011, OCH3MITXIIOPHI.

Wnentudukanys raloreHonpon3BOAHBIX YITICBOAOPOIOB.

Jlexmst «CTpoeHHe U CBOKMCTBA CIIUPTOB M (PEHOIIOBY

Crouptel. Knaccuukanust o 4uciy M paclosOKEHHUI0 THAPOKCHIIBHBIX TPYII, MO MPHUPOAE pajauKaa.
Homenkunarypa. ®uznueckue cBoiicTBa. CrieKTpaabHble XapaKTEPUCTUKH CIIUPTOB.

Crnoco6bl  momyuenusi. KucnorHele cBoiicTBa: oOpa3oBaHHE ajKoroisitoB. (OCHOBHBIE CBOMCTBa:
o0pa3oBaHHE OKCOHHEBBIX coJiel. MeXMONeKyIsIpHble BOJOPOAHBIE CBA3HM KaK CIEACTBUE aM(OTEpHOro
XapakTepa CIUpTOB. BiusHIEe MEXMONEKYIAPHON accolualiy Ha (PU3NYECKUE CBOWCTBA U CIIEKTPAJIbHBIC
XapaKTEPUCTUKH.

HyxneodunpHble CBOMCTBAa CHUPTOB: TMOJYYEHHWE TMPOCTBIX U CIHOXKHBIX 3¢pupoB. OOpazoBaHue
rajioreHajkaHoB. MeEXMONEKyasipHass M BHYTPUMOJEKYJsipHas JAerujparanus cnuproB. OkucieHue
CcUpTOB. MHOTOATOMHBIE CITUPTHI, 0COOEHHOCTH UX XUMUYECKOTO TIOBEICHHUSI.

HenpenenbHuble cnupThl; MpOTOTpOnHas TayToMepusi e€HonoB. lleperpynmupoBka OnbsrekoBa. MertaHon,
3TaHOJ, MPOIAHOJIbI, OyTaHOJbI, OEH3UIOBBIA CITUPT, ITUIICHIIIUKOIb, TIIULEPHH.

Wnentuduxanus cnupTos.

@enonbl. Knaccudukanus mo 4ucily TUAPOKCHIBHBIX Tpymm. Homenknarypa. ®u3uveckue CBOWCTBA.
CriekTpanbHble XapakTepucTUku (eHonoB. CrocoObl MOTyYeHUS.

Kucnornsie cBoiicTBa: obpa3oBanue eHossToB. HykieoduiabHble cBoiicTBa peHONA: MOMyYSHHE MPOCTHIX
U CcHoxHbIX 3¢upoB. Oxucnenue QenonoB. Peakiuu 3neKTpoUIBHOTO 3aMelieHuss B (eHomax:
rajioreHupoBauue, HUTPOBAHUE, cynbdupoBanue, HUTPO3UPOBAHHUE, KapOOKCHITHPOBAHHUE,
TUAPOKCUMETUIIMPOBAHHE.

®enom; 2,4,6-TpuHUTPOGEHOT; 0~ U B-HA(TOIBI; MUPOKATEXUH, PE30PIHH, THAPOXHUHOH.

Nnentudukarus GeHOTBHBIX COSTMHCHUI.

Jlexmst «CTpoeHHe U CBOICTBA MPOCTHIX AIPUPOB U THOJIOBY

[TpocTeie apuprl. Homenkmarypa. @uszndeckue cBoiicTBa. CriocoObl MOTydeHUSI.

OcHOBHBIE ~ CBOMCTBa,  0O0pa3oBaHHME  OKCOHHEBBIX  coieil.  HykneodunbHoe — pacuiernieHue
raJIoreHOBOAOPOAHBIMU KucinoTamu. Okucnenue. [IpeacrapneHne 00 OpraHMYECKUX THIPOMEPOKCHIAX U
nepokcuaax. JuaTuiaoBslii a3¢up, aHu301, PEeHeToN.

[TonsTre o THOCTIMpTax U THOA(PHUpax. PU3NYECKUE U XUMHUECKHUE CBONCTBA.

Jlexius «CTpoeHue U CBOMCTBA KAPOOHUIIBHBIX COCIMHEHUIDY

KapGonwmnbabie coenunenus. Homenkmarypa. ®dusmdeckue coiicTBa. CrHeKTpaidbHbIE XapaKTEPUCTHKH.
CriocoObI nony4eHus aauparuyeckux 1 apoOMaTHUYeCKUX ajlbJAEeTHI0B U KETOHOB.

Peakuuu HykineouaIbHOTO MPUCOEAMHEHUS, MEXaHU3M. BinsHue pajnkaia Ha peakIIMOHHYIO CIIOCOOHOCTh
KapOoHWIbHOU Tpynmbl. [Ipucoennnenue Boabl. DakTOpHI, OMPEACISAIONINE YCTOWYHMBOCTh THAPATHBIX
¢dopm. IlpucoenuHenue cHOupToB, TUAPOCYIbGUTA HATPHUS, IIMAHOBOIOPONA, METAIJIOPraHMYECKUX
coequHeHMH (00pa3oBaHUE MEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX cIUPTOB). [lonmumepusanus anbaerunos;
napadopm, rmapaibIaeTH/I.



Peakumu mnpucoenquHeHUS-OTIICIUICHHS: oOpa3oBanue uMUHOB (ocHoBanuii Illudda), okcumos,
THJIPA30HOB, apUITHUIPA30HOB, CEMUKAPOA30HOB: UCIOIB30BAHUE UX I WACHTU(DUKAIIUU aNbJECTHIOB H
KEeTOHOB. B3anmMonelicTBue opManbaeriuia ¢ aMMHaKoM (TeKCAaMETHIICHTETPAMUH ).

Peakuuu ¢ yyactuem o-CH-kucinotHoro nentpa. KonaeHcanuuu ajibA0dbHOTO U KPOTOHOBOIO THIIA, POJb
KHCJIOTHOTO U OCHOBHOTO KaTtajiu3a. ['amodopmHuast peakius, iogodopMHas mpooda.

OxucieHre U BOCCTAHOBJICHHUE albJIETH/IOB M KETOHOB. Pa3nnuue B JETKOCTH OKUCJICHHS ajbJAECTHUAOB U
KkeToHOB, npaBuiio IlonoBa. Karanutuueckoe runpuposanue. @opmanbaerua (GopmananH), aleTaibAeru,
XJIOpasb (XJIOpalITuapar), akpoJienH, OEH3aIbIeT I, alleTOH, IIMKJIOTEKCaHOH, arleTo(heHOoH, OeH30()eHOH.
Wnentudukaryst anpaeruoB 1 KETOHOB.

Jlexumst «CTpoeHne u cBOMCTBa KApOOHOBBIX KUCIIOT U UX TIPOU3BOTHBIX)

KapOonossie kucnotsl. Knaccudukanus. Homenxnarypa. ®@usudeckue cBoiictBa. CriocoObl MOTyYSHHUS.
MoHokapOoHOBbIE  KHUCHOTHL. CTpoeHHe KapOOKCWJIBHOM Trpynmbl H  KapOOKCHJAT-MOHA  Kak
P,M-CONPSDKEHHBIX cucTeM. KucioTHele cBoWcTBa KapOOHOBBIX KHCIIOT; 00pa3oBaHue coyieil. 3aBUCUMOCTD
KHUCJIOTHBIX CBOMCTB OT MPHUPOJBI paHKaa.

Peakiun  HykieopuIbHOrO 3aMelleHust y Sp2-THOpPUOM30BAaHHOTO aToMa yIIepoja; MeEXaHHU3M.
O6pa3zoBanue QPyHKIIMOHAIBHBIX MPOU3BOAHBIX KapOOHOBBIX KHCIIOT. Peakuun anumupoBanus. AHTHAPHIBI
Y TJIOr€HaHTUAPHU/IbI KAK aKTUBHBIC allMJIUPYIOIIUE areHTHI.

Peaknum ¢ ydacTHeMm yIIEBOJOPOMHOTO pajHKajda KapOOHOBBIX KHCIOT. laloreHmpoBaHue IO
lennto-@onbrapay-3enruHckomy. Mcnonb30BaHUe O-TaJOT€H3aMEIIEHHBIX KUCTOT JJIsl CHHTE3a O-TUJIPOKCH,
0-aMHMHO, 0-, [-HEHOpeleNnbHBIX KHCIOT. MypaBbHHAs, yKCyCHas, MpPONHOHOBAs, MaclsHas,
M30BaJIEPUAHOBAs, AKPUIOBast, OCH30MHAS KUCIIOTHI.

Cnoxuble 3¢upsl. [lomyuenue. Peakuust stepudukanuy, HEOOXOAUMOCTb KHUCJIOTHOTO —KaTajiausa.
KucnotHeiii u menodHo ruaponu3 ciaoxHBIX 3¢upoB. I[lepesrepudukaruss. AMMOHOIU3 CIIOKHBIX
3¢upoB.

Amunel kKapOOHOBBIX KHUCIOT. [lomydyenne. CTpoeHre amMuIHON Tpymibl. KUCIOTHO-OCHOBHEBIE CBOMCTBA
amuioB. ['Maponus aMuIo0B B KUCIIOW | IIEJIOYHOM cpenax. Pacmerenne runodpomuramu. Jleruaparamus
B HUTPUJIBI.

Hutpunel: monmyuenue, cBoiicTBa (TUAPONIN3, BOCCTAHOBIEHHE); alleTOHUTpUI. ['mapasuiasl kKapOOHOBBIX
KHCIIOT.

VYronpHas KHCIIOTa W ee Tmpou3BomHbIe. Kapbamuj: moiydeHue, CBOMCTBA. YPEUIOKHUCIOTHI U yPEHIIbI
KHCIIOT.

JlukapOOHOBBIE KHCJIOTBHI, CBOMCTBAa Kak OM(YHKIMOHANBHBIX coenuHeHHi. Crenuduieckue CBOMCTBA
IUKapOOHOBBIX ~KHUCJIOT: TIOBBIINIEHHAs KHUCJIOTHOCTh MEPBBIX TOMOJIOTOB; JeKapOOKCHIMPOBAHUE
IIaBeJICBO M MAaJOHOBOM KHUCJIOT, 00pa3oBaHHE LMKIWYECKUX aHTHAPUAOB (SIHTapHas, IIyTapoBas,
MaJienHOBas KUCIIOTHI). DTaneBas KuciaoTa, praneBeiii anruapua, Grammua. OenondranenH.

Jlexmst « CTpoeHHEe U CBOMCTBA OMBIISIEMBIX JIUTTUIOB (KHPbI, BOCKH )»

OMbuisiemble JTUNUABI. BbIcHue »XUpHbIE KUCIOTHI KAK CTPYKTYPHBIE KOMIIOHEHTBHI TPHUALMITIULIEPUHOB
(manbMUTUHOBAS, CTEApUHOBAs, OJEUHOBAs, JIMHOJEBAas, JIMHOJEHOBAs). B3auMMOCBS3b KOHCHCTEHIIMHU
TPUALUITIUIIEPUHOB CO CTPOEHUEM KHCIOT. ['Maponu3, TuaporeHu3anusi, OKMCIeHUE. AHATUTUYECKUE
XapaKTePUCTUKU KHUPOB U Macel (HloiHoe YuCIo, Yiciao oMbuieHus ). Mbuta u ux cBoiictBa. Dochomunust
(enuTHHBI, Ke(aluHbl): CTPOCHUE, OTHOIIEHUE K THAPOIN3Y, OMOIOrnyecKoe 3HadyeHue. Bocku: crpoenue,
CBOMCTBA KaK CIIOXHBIX 2(pHPOB, MPUMEHEHHE B METUITIHE.

Jlekusa «CTpoeHue u CBOMCTBA a30TCOAEPKAIINX OPraHUYECKUX COCTUHECHUIN)

Awmunbl. Knaccuduxanus. Homenknarypa. ®usmueckue cBoicTBa. CHeKTpajbHBIE XapaKTEpUCTUKH
amMuHOB. CriocoObI oMy4deHusl anupaTHIeCcKuX U apOMaTHIeCKUX aMHHOB.

KucnorHo-ocHOBHBIE CBOMCTBA, 00pa3oBaHKE COJICH. 3aBUCUMOCTh OCHOBHBIX CBOWCTB aMHUHOB OT YHCTA U
CTPOEHUS YITIEBOJOPOIHBIX PAIUKAIOB, a TAKXKE OT CONbBATAIIMOHHOTO () (eKTa.

HyxneodunpHbie cBOMCTBA. ATKAIMPOBAHIE aMUHOB. AIMUIMPOBAHHUE KaK CIOCO0 3alUThl AMHHOTPYIIITHL.
PackpbiTHE 0-OKCHIHOTO IIMKJIa aMUHAMU, 00pa30BaHUEe aMUHOCIUPTOB. Peakiuu nepBUYHBIX, BTOPUUHBIX
Y TPETUYHBIX aMU(PaTHISCKUX ¥ ApOMATUIECKUX aMHHOB C a30THCTOM KUCIOTON. KapOunamMuHHas peakius
— aHAJMTUYECKas Mpoba Ha TEPBUYHYIO AMUHOTPYIIITY.
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AKTUBHUpYIOIIEE BJIMSHAE aMHUHOTPYIIBI HAa PEAaKUHOHHYIO CIOCOOHOCTH apOMaTW4ecKoro sjpa.
l'anorenupoBanue, cyabQUpPOBaHUE, HUTPOBAHUE ApOMATUYECKUX AMHHOB.

MertwiamMuH, JAUMETWIAMHUH, TPUMETWIAMHWH, AaHWIWH, N-MeTWIaHWIWH, N,N-IMMETUIaHWUIUH,
TONYHUIUHBI, (DeHEeTUANHBI. M IeHTuUKaIs aMUHOB.

Huazo- u azocoenuHenus. Homenknarypa. Peakuus auasotupoBaHusi, ycioBus npoBeneHusa. CTpoeHue
cojeil nuazoHus, TayTomepus. Peakumm conedl nMa3oHus C  BblAelIeHMEM a3oTa. CHHTETHUYECKHe
BO3MOXKHOCTH PEAKLHUU: 3aMELICHUE AUAa30TpyNIbl HAa TUAPOKCHUIPYIILY, AJIKOKCUTPYIILY, BOILOPOX,
rajloreHbl, uaHorpymnmy. Peakiuu coneit 1uazoHus 0e3 BBIIEIEHUS a30Ta: 00pa3oBaHME a30COCIMHEHU,
TPHA3EHOB, (PEHMUITHIPA3HHOB.
A3ocodeTaHue Kak peaxiust MeKTPOPHIBHOTO 3aMeIIeHHsI. YCIOBUS COUETaHUs C aMUHAMH U (PeHOJIaMH.
Vcnonb30BaHue peakiMy a30coueTaHus B (hapMaHaiuse.

JlabopaTropHbie padoThbI.
JlaGopaTopHoe 3ansiTtue. JlaboparopHasi padbora «CBOMCTBA AJIKAHOB)

IlomyueHne meTaHa M3 alerara HaTpUs U U3YyUYEHUE €r0 XMMHUYECKUX CBONCTB (pacTBOPUMOCThH B BOJIE,
B3aUMOJICICTBHE C OPOMHOI BOJIOM, IEPMAHTAHATOM KaJlus).

CBoiicTBa XUJKHUX MPEACIbHBIX YITIEBOIOPOAOB

BpomupoBanue Ba3enTnHOBOIO Macia.

KoHTposnpHBIE BONIPOCHI.

1. [Touemy, mepen Tem, Kak HarpeBaTb CMeCh alleTaTa HaTpUsl M HATPOHHOM M3BECTH, HAJIO MPOTPETh BCIO
npoOupKy?

2. Oxapakrepu3yiTe Ipolrecc ropeHust MeTaHa (I[BET U SPKOCTb IJIaAMEHH, KOTUYECTBO KOTIOTH).

3. PacTtBopuM i MeTaH B Boje? Kakumu HaOMIOMEHUSMU 3TO MOKHO TIOATBEPAUTH?

4. Tlouemy, B OTIMYME€ OT METaHA, METPOJICWHBIH A(PUP TOPHUT KONTAMUM IIameHeM? Paccuwuraiite
MaccoOBbI€ JIOJIU YIVIEpoJa U BOJOPOJAa B METaHe, IEHTaHe U reKCaHe, COMOCTAaBbTE C XapaKTepOM IUIaMEHU
IIPU UX TOPEHUH.

JlabopatopHoe 3ansitue. JlaboparopHasi padora «CBoiicTBa aJIKEHOB»

[Tomyyenue wu cBoWcTBa ATWieHa (PacTBOPUMOCTH B BOJE, B3aWMOJCHCTBHE C OpPOMHOW BOJIOH,
TepMaHTaHATOM KaJIus).

CBOICTBA )KUIKUX AJIKEHOB
KoHTposnbHBIE BOIIPOCHI:
1. KakoBa poJib CEpHOI1 KHCIIOTHI B IIPOIECCE MOJMyYEHU dTHIIeHa. Hanuimmre MexaHu3M 3TOH peakIiuu.

2. Hanmummure MexaHu3M peakiuu 31eKTpoduibHoro npucoeannenus (AE) OpoMa k STUIEHY U YKaXKHUTE,
KaKoBa POJIb BOJIbI B 3TOM IPOLIECCE.

3. PaccuuTaiiTe 1 cpaBHUTE MacCOBBIE JOJIM YIIIEPOAA U BOJOPOJA B MOJIEKY/IaxX dTUIIEHA U dTaHa. Kak 310
OTpa)kaeTcs Ha PEeaKIMK FOPEHMsI STUIICHA.

4. Hanummre cxeMy MEXaHHU3Ma peakluy MPUCOEANHEHHS OpoMa K —2-MeTHII - 2 - OyTeHy.
JlaGopaTopHoe 3ansitue. JIaboparopHasi padora «CBoiicTBa aJIKHHOB)

[Tonyyenue aneTuneHa U U3y4ye€HUE €r0 XMMUYECKHX CBOMCTB (PacTBOPUMOCTH B BOJIE, B3AUMOJEHCTBUE C
OpOMHO¥ BOJIOM, IEPMaHTAHATOM KaJIus).

[Tonmyuenue aneruneHuaa cepedpa 1 UCCIETOBAHUE €r0 CBOWCTB.
KoHTponbHbIE BOTPOCHI:

1. CpaBHUTE BpeMs MPOTEKAHUS PEAKIMN MPUCOSIMHEHNS K ATUJICHY U areTuieny. [louemy ankeHsl 6osee
PEaKIIMOHHOCIIOCOOHBI, YeM aJIKUHBI?

2. IlouemMy aneTusieH, MOMyYEHHBIN U3 KapOuaa KaJblus, UMeeT HeNPHUATHBIN 3anmax? Kak maxHeT 4ucThIi
aneTuieH?

3. IloueMy mpu HeAOCTATKE KUCIOPO/IA alleTHIIEH CropaeT KONTSIIUM OpaHXeBbIM miameneM? Kakum Oynet
[[BET IJIAMEHU TP CKUTAaHUH alleTUIICHA B M30BITKE KUcIoponaa?

4. Tlouemy auneTuiieH oOpa3yeT aleTHJICHHIbl METAJUIOB, a METaH M STWJIEH B pEaKIUH TAaKOro THUIA HE
BCTynatoT? Bee i ankuHbl MOTYT 00pa30BbIBATh alleTUIICHUIBI?

JlaGopatopHoe 3ansitue. JlaboparopHasi padora «CBoiicTBa apOMaTH4YeCKUX COeANHEHUID)
[Tomyuenue 6eH301a U3 OEH30MHON KUCITOTHI
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16
OTHomeHne 6eH301a ¥ TOIyoJIa K OKUCIUTEISAM
BpomMupoBanue Tosyona
CynbupoBanue 6eH30I1a 1 €0 TOMOJIOTOB.
HutpoBanue 6eH301a
KoHTposbHBIE BONIPOCHI:
1. [Touemy GeH30J1 cropaeT Ha BO3AYXE CHIIBHO KOMTSIIUM ITAMEHEM?
2. [Touemy OEH30I U TOJIyOJI HE OMUHAKOBO OTHOCATCS K OKHCIUTENIO (IepMaHraHaTy Kajus)?

3. Tlo xakoMy MexaHH3My OpOMHUPYETCS TOJNYoJ B OOKOBYIO IIETb W MO KaKOMYy — B apOMaTHYECKOe siApo?
[IpuBeauTe cxembl.

4. Tlo xakuM TpU3HAKaM MOXHO CYIUTh O CKOPOCTH MPOTEKAHHS PEAKIMU CYTh(UpOBaHUS OCH30J1a U €T
TOMOJIOTOB?

5. Kakyto posb Npy HUTPOBAHUU BBITIOIHSAET CEpHAsi KUCIO0TA?

JlaGopatopHoe 3ansitue. JlaboparopHasi padora «CBoiicTBa raJIOreHIIPOM3BOAHBIX YIVICBOJIOPOI0B»
CpaBHeHHE MOABMKHOCTH rajoreHa B apOMaTHYeCKUX COSTUHEHHSIX

[Tony4yenue 6pomdTana

[le0uHOM THAPONIN3 ATKUITAIIOTEHUIOB

CaoiicTBa x10podopma

CaoiicTBa TeTpaxjopMeTaHa (4eThIPEXXJIOPUCTOTO YITIEPO/Ia)

[Tony4yenue Tpuitogmerana (iiogodopma).

KoHTponbHBIE BOIPOCHI:

1. TTo kakOMy MEXaHH3MY OTIICTIISIOTCS TAJIOTeHBI OT XJIOpUCcTOro O6en3mna u (1,2- nubpoMaTIIT)OeH307a B
OMMCaHHBIX BbIlIE ycnoBusax? [IpuBeanre cxemy 3TOro MexaHu3Mma.

2. [Touemy npu cuHTE3€e OpOMAITAHA PEAKIIMOHHYIO MAacCy OXJIaXIal0T?
3. [IpuBenute cxemy Mexanu3ma peakiuid (SN2) o0pa3zoBaHuUs STUICEP-HON KUCIOTHI U OpOMATaHa.

4. OObscHUTE, KaKUe AIEKTPOHHBIE APPEKTHl U KaKUM 00pa3oM BIHMSIOT Ha TOABMXKHOCTH TaJlOTEHA B
UCCIIETyEeMbIX TaJIOTCHITPOU3BOIHBIX ?

5. SIBnsieTcst 1M TETPaxIOpMETaH XOPOLIUM PACTBOPUTETIEM KUPOB?
JlaGopaTopHoe 3ansitue. JlaboparopHasi padbora «CBoiicTBa CIMPTOB)
PactBopuMOCTb CIIUPTOB B BOJIE, X OTHOILLIEHUE K MHIUKATOPAM U TOPEHUE.
OO6HapyXeHHE BOJBI B 3TAHOJIE M 00E3BOKUBAHUE €TO.

OkwuclieHHne 3TaHoa XpOMOBOUM CMECHIO.

KommnekcoobpazoBaHue MHOTOATOMHBIX CIIUPTOB.

[[BeTHBIC peakiuy Ha PEHONBHYIO TPYTIITY.

KoHTponbHBIE BOIPOCHI:

1. [Touemy paznuyHble CIUPTHI HE OIMHAKOBO PACTBOPSIOTCS B Bojie?

2. MOXXHO 1 TOJTHOCTBIO 00€3BOIUTH CITUPT METOJIOM MEPETOHKH?

3. [Touemy 3TaHOJ B3aUMOJIEUCTBYET C HATpUEM OoJiee CITIOKOMHO, YeM Boja?

4. IToueMy TIp¥ OKUCJICHHH CITUPTOB XPOMOBOI CMECHIO IIBET paCTBOpa U3MEHSIETCSI OT KPaCHO-OPaHKEBOTO
IO 3€JIEHOro?

4. Kakue cBOWCTBA IIMIIEPUHA U STHJICHITIMKOJIS MPOSIBISIIOTCS B OMBITaxX ¢ ruapokcuaom menu (I11)?

5. Kak 0OBSICHUTh MCUE3HOBEHHE XapaKTEPHOM OKPACKU NpHU J00aBICHHM K KOMILUICKCHBIM COEIUHEHHSIM
xKemesa ¢ heHoIaMHu: a) CUpTa, 0) KUCIOTHI, B) MIET0UN?

JlabopatopHoe 3ansitue. JJaboparopnasi padora «CBoiicTBa IPOCTHIX 3(PHPOB»
[Tonyuyenne nuaTHIIOBOTO 3dUpA.

Omnpenenenne 100pOKaue€CTBEHHOCTH TUITUIIOBOTO 3(upa.

[Tomyuyenue 3TrII0BOTO 3hUpa OOPHOU KUCITOTHI.

KoHTposnbHBIE BOIIPOCHI:

1. TTouemy, B OT/IMYKE OT STUIIOBOTO CIMPTA, JUITHIIOBBIN A(UP TOPUT CBETIAIMMMCS TutameHem? Hanummmre
ypaBHEHUS peakUuii TOPEeHUs: AUITUIOBOTO 3upa.

2. Tlo kakoMy MeXaHU3MY MPOTEKAIOT PEAKIIUKA 00pa30BaHMS ITHIICEPHOUN KUCIOTHI M TUATUIIOBOTO (hupa?



3. Tlouemy 5TuOBBI 3pUp OOPHOW KHUCIOTHI B H3OBITKE 3TUIOBOTO CIHPTAa MOXET OOpPa30BHIBATH
KOMIUIEKCHOE COeMHEHHE, o0naaroniee KUCIbIMU cBoicTBaMu? HanmumuTe ypaBHEHHE STON peakiu.

Jlaboparopnble 3ansaTus. JlaboparopHnasi padora «CBoiicTBa KapOOHHJIBHBIX COeIUHEHHID»
Oxucnenue popmanpaerua aMMUa4HbIM PacCTBOPOM OKCHA cepedpa.
Oxwucnenne popmanpaeruaa ruapokcuaom meau (1) B menounoii cpene.
Peakmus anpaerunoB ¢ GyKCHHCEPHUCTON KHUCIOTOM.

AnbaeruHas 1 KpOTOHOBAsI KOHJEHCAILUSI YKCYCHOTO allbJIeru/a.

Peakuus anerona ¢ rugpocyiabGUTOM HaTpusl.

[Tonmyuenue ¢peHMITHAPA3OHA YKCYCHOTO allbETH/A

[Tonydenue okcruma areToHa.

OTKpBbITHE alleTOHA TIEPEBOAOM €TI0 B HOI0(pOopM.

I{BeTHas peakIMK Ha allETOH C HUTPOIPYCCUIOM HATPUS.

[Tomyuenue ocuoBanus udda. BzanmoneiictBue OeH3aIbIeTHIa C AHIITHHOM.
Konnencarus 6eH3anpaeruaa ¢ aierodpeHoHOM (TTOTyYeHHE XaTIKOHA)
KoHTposnbHBIE BOIIPOCHI:

1. [Touemy peakius «cepeOpsTHOTO 3epKajay MPOBOIUTCS B IMIESTOYHOM cpee?

2. Ilpu oxucnenuu anpaerugoB ruapokcugoM wmeau (II) wmHOrma oOpasyercs «MemHOE 3epKajio»
(BBIOEIISIETCS METaJUTMYeCcKast Me/ib). Kak 3T0 MOXKHO OOBSICHUTH?

3. MOXXHO 7 ¢ TIOMOIIBIO0 (DYKCHHCEPHHCTOM KHUCIOTHI Pa3IUYUTh MPOIMMOHOBBIA M MYpaBbUHBIN
anbAeTUIbI?

4. KakoB MEXaHU3M aJlbJI0JIbBHO-KPOTOHOBOW KOHJIEHCALIMH AJIbJETUIOB B LEIOYHON cpene?

5. Tlo kakoMy MeXaHH3My TIPOTEKaeT 00pa3zoBaHUE THAPOCYIHL(OUTHOTO MMPOU3BOAHOTO aneToHa? Hamummure
€ro CXeMy.

6. Kak MOXXHO HCIIOJIB30BATh PEAKINIO C TUAPOCYIbMUTOM HATPHS ISl OUUCTKH aJIbJACTUIOB U KETOHOB?
7. KakoB MexaHM3M peakiuu 00pa30BaHMs OKCHMa alleToHa?

8. Bo3amoxHO 51 /181 MosmyueHus Honodopma HCTIOIb30BaTh albACTUIbI?

9. Ilo xkakoMy MexaHM3MYy IpoTeKaeT oOpa3oBanue xankoHa? [Ipusenure ero.

JlaGopaTopHbie 3ausiTusi. Jlaboparopuas padora «CBoiicTBa KApOOHOBBIX KHCJI0T»
PacTBOpUMOCTH TpeIeIbHBIX KapOOHOBBIX KUCIOT B PA3TUYHBIX PACTBOPUTEISAX

[Tomy4yenne MypaBbUHOM KHUCIOTHI U3 XJIOpodopma U u3ydeHne e€ CBONCTB.

OTKpbITHE YKCYCHON KHUCIOTHL. CBOMCTBA YKCYCHOM KUCIIOTHI U €€ COJIEH.

PacTBOopenue Mbina B BOJE.

Brigenenue cBOOOTHBIX JKUPHBIX KUCIIOT U3 MbLIA.

Jloka3arenbCTBO HENPEAETbHOCTH )KUPHBIX KUCIOT

O0pazoBaHue HEPACTBOPUMBIX KATBIIHEBBIX COJICH KUPHBIX KUCIOT.

OO6pazoBaHue CBUHIIOBOTO MbLIA.

[Tony4yenue 1maBeneBoy KUCIOTHI B U U3yYEHUE €€ CBOMCTB.

KoHTponbHBIE BOTPOCHI:

1. YTto npou30iAeT, €clii K CMECH TPYAHO PACTBOPUMOM KUCIOTHI M BOJIBI JOOABUTH PACTBOP IIEIOUHU?

2. Iloyemy MypaBbUHYIO KHCIIOTY MOXKHO OOHapYyX HUTh C IOMOIIBIO PEAKIMH «CepeOpsSHOro 3epkajan?
Byner nu ykcycHasi KUCIIOTa 1aBaTh 3Ty PEAKIUIO?

3. Kakue BpicIne npeaenbHbie KapOOHOBBIE KUCIOTHI BXOIAT B COCTAB MbLjia?

4. IloueMy CMPTOBOW pacTBOP MbLIa HE OKpamuBaeT GeHondranenH (cuupToBoii pactBop)? Ilouemy npu
N00aBICHUH BOJIBI TIOSIBIISIETCS. MAJTMHOBAs OKpacka?

5. [ouemy 1ipu CTUpPKE B )KECTKOU BOJIE PACXOAYETCS MHOTO MbLiia?
6. Uto npencraBiseT coO0i cTeaprH M0 XUMHIECKOMY COCTaBy?
7. Kak MOXXHO J0Ka3aTh HAJIMYKUE B BOJHOM PACTBOPE COJIH I11aBEJIEBOM KUCIIOTHI?

8. [louemy peakuuio pas3iokKeHUs MIABEJIEBON KUCIOThI B MIPUCYTCTBUU CEPHOM KUCIOTHI PEKOMEHIYETCS
MPOBOAUTH MOJT TATOMN?

JlaGopaTopHoe 3ansitue. Jlaboparopuasi padora «CBoicTBA NPOU3BOAHBIX KAPOOHOBBIX KHCJIOT

17



[Tony4yeHue cnoxHbIX 3PUPOB KAPOOHOBBIX KUCIIOT (3TUIIALIETAT, H30aMHUJIALIETAT).

I'upponus sTunanerara

CpoiicTBa  XJIOPAaHTHAPUIOB M  AHTUAPUAOB KApOOHOBBIX KHCIOT (THAPOJIM3  aleTHIXJIOPUAA,
B3alMOZEHCTBUE YKCYCHOTO aHTHIPUIA C BOJOM, B3aUMOJEHCTBUE YKCYCHOIO aHTMJPHUAA C TUAPOKCUIOM
HaTpus).

KoHTponbHbIE BOTPOCHI:

1. Tlouemy pmobGaBneHne H30bITKA KOHIICHTPHUPOBAHHOW CEPHOM KHUCIOTHI 3aTPYIHSET PEAKIMIO
sTepuduKanun’?

2. Kaxoit 3amax umeer u3oammianerar? Hanumure ypaBHeHUsT peakuu 00pa3oBaHUs M30aMHiIalleTaTa u3
M30aMWJIOBOTO CIIUPTA U YKCYCHOW KHUCIIOTHI B IPUCYTCTBUU CEPHOMN KUCIIOTHI.

3. Kaxoli mpo1iiecc Ha3bIBalOT BHICAIMBAHUEM?

3. Ilo kakoMy MEXaHU3MY MPOTEKAET peakuus Tuapoian3a anetuixiopuna? [Ipuseaute ero cxemy.

4. PaccMOTpuTE MEXAaHM3MBbl pEaKIM B3aMMOAEWUCTBUSA YKCYCHOTO aHTHIPHUIA C BOJOM U ILEIOYbIO.
[Touemy peakuus co LIENOYBIO IPOTEKAET Jierye?

JlaGopatopHoe 3ansitue. JJaboparopHasi padora «CBoiicTBa MOUYeBHHBI U aJIH(paTHUYECKHX AMHHOB)

MoueBuHa u e€ cBoiicTBa (PacTBOPUMOCTH MOYEBUHBI B BOZIC M 00pa30BaHKE COJNEH, THIPOJIN3 MOYCBUHBI,
peaKIis MOYEBHHBI C A30TUCTON KMCJIOTOM, C THIIOOPOMHUTOM HaTpus, 00pa3oBaHue OUypeTa)

OCHOBHBIE CBOWCTBAa aMHHOB.

Peakuus nepBUYHOrO aMmuHa € a30TUCTON KUCIIOTOM.

KoHTponbHBIE BOIPOCHI:

1. Kakue u3 aMuHOB (TIepBUYHbIE, BTOPUYHBIC UM TPETUUHBIC) SBIAIOTCS O0JIee CUILHBIMU OCHOBAaHUSIMU?

2. UYto momydaercss TpH B3aMMOJCHCTBUM HOAUAA TETPAMETHIIAMMOHHMS C THAPOKCHIOM cepebpa?
Hanummure ypaBHEHHS peakiui.

3. Kakyro peakuuro cpeasl (KHCIYIO WU IIEJIOYHYIO0) MTOKa3bIBACT BOAHBIA PACTBOP MOYCBUHBI?
2. [Touemy MoueBHHa 0Opa3yeT COMU ¢ KUCIOTaMH TOJIBKO 110 OTHOW aMHHOTpyIe?

3. Ilpu B3auMOIEWCTBMM MOYEBHHBI C TUMOOpoMuToM Harpus (om. 58.4) B KauecTBE MPOMEKYTOYHOTO
npoaykra ooOpasyercs runpazuH (H2N-NH2), kotopslii okucisercss aanee U30BITKOM THUIIOOpOMHUTA C
BbIIeNIeHHEM a30Ta. Hamummre ypaBHeHMsI peakiuii 00pa3oBaHUs THApPa3WHA U €r0 OKHUCIICHUS
TUIOOPOMHTOM HaTpPHUS.

4. O6pa3oBaHre KaKUX OOOYHBIX MPOTYKTOB BO3MOXHO IMPH MOJIyYEHUU OMypeTa U3 MOUYEBUHBI?
Jlaboparopnble 3ansaTus. Jlaboparopnasi padora «CBoiicTBa apoMaTH4eCKHX AMUHOB»
PacTtBOopuMOCTh aHUIIMHA U €70 COJIEH B BOJIE.

bpomupoBanue anminHa

AnMipoBaHuE aHWJIMHA

CynbupoBanue aHWINHA

OxkucrieHne aHuInHa

JInazoTupOoBaHKUE aHUIINHA

[Tonydenue azocoeMHEHUIA

KoHTposnbHBIE BOIIPOCHI:

1. [Touemy GpoMupoBaHUE aHWIMHA MPOTEKAET OYEHB JIETKO? PaccMOTpHUTE MEXaHW3M 3TOM PEaKIny.

2. Ilo xakoMy M€XaHU3My IIPOUCXOOUT B3aMMOAECUCTBUE aHWJIMHA C YKCYCHBIM aHruiapuznom? Ilpusenure
€ro.

3. Kakue npoayKTbl MOTYT IIOJIy4aTbCsl IPU OKUCIEHUM aHUINHA?
4. IToueMy peaklMO aMHMHOB C A30TUCTOM KUCJIOTOW MPOBOAAT MPU MOHUKEHHOW Temneparype?

5. Ilpu xakom 3HayeHnu pH cpenpl codyeTaroT apoMaTHYECKUE aMHMHBI U (DEHOJBI C COJNISAMU AMA30HH?
[Touemy?

6. [Touemy a3ocoenMHEHUs MOTYT MPOSBIATH CBOWCTBA Kpacuteneil? CBoiicTBa HHANKATOPOB?
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

I. U3yuuTe Marepuall no TeMe JICKLIHM.

II. OTBeTHTE HA BOPOCHI:
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1. CrpoeHre u OCOOEHHOCTH PEAaKIMOHHOW CHOCOOHOCTH aJKaHOB. PernoceleHTUBHOCTH pPEeaKIIHid
PaMKAILHOTO 3aMEIICHUSI.

2. KakoBbI 0cO0eHHOCTH «0aHAHOBBIX CBSI3EM» B MaJIbIX IUKIAX?

3. CrpoeHue u 0COOEHHOCTH PEaKIMOHHOM criocoOHOCTH ankeHoB. CoBpeMeHHas (popMyIMpoBKa MpaBuiia
MapKoBHUKOBA.

4. buonoruueckas poJjib apoOMaTHYECKUX CcoelUHEHUuM. Kakue JsexkapCcTBEHHbIE Mpernaparbl SBISIOTCS
MIPOM3BOIHBIMU OeH301a?

5. MexaHu3M MOHO- ¥ OMMOJIEKYJISIPHBIX pEaKIil 3aMEeIIeHNs B TaJ0r€HPO3BOIHBIX YIIIEBOJOPOIOB.
6. BiusHue MeXMOJIEKyIPHBIX BOAOPOIHBIX CBA3eH Ha (PU3HMUECKHE CBOWCTBA CITUPTOB.

7. OcCOOCHHOCTH TPOTEKAHUS PEAKIUU MEKMOJICKYIIIPHOH W BHYTPHUMOJEKYISIPHON JETHUApPATANNA
CIIUPTOB.

8. OxapakTepu3yiTe CBOMCTBA aJbJIETUI0B U KETOHOB KaK BOCCTAHOBUTEIICH.

9. Kakue XHMMHUYECKHE CBOHCTBa KapOOHOBBIX KHCJIOT OOYCIOBJICHBI HAJIWYMEM B HUX CpJIEKyJe
KapOOKCUIIBHOM TPpyHIIbI?

10. CpaBHUTE AIMIUPYIONLYIO CIIOCOOHOCTh aHTMIPUIOB C IPYTUMHU (DYHKIHMOHAJIHHBIMH MPOU3BOAHBIMU
KapOOHOBBIX KHCIIOT.

11. CpaBHHMTE OCHOBHBIE CBOICTBA alIM()aTUYECKUX U ApOMATUIECKUX aMHHOB.
12. OcoOGeHHOCTH PEeaKIIMOHHON CITIOCOOHOCTH TMa30COCIMHECHUM.

III. IMoaroroBbTech K JabopaTopHbM paboTam «CBolicTBa ankaHoB», «CBoiicTBa ankeHOB», «CBoiicTBa
alKUHOB», «CBONCTBAa apOMAaTHYECKUX COEIUHEHMID», «CBONCTBA rajOreHIPOU3BOJHBIX YITIEBOAOPOAOBY,
«CBoiicTBa criupToBy», «CBOKCTBA MPOCTHIX 3PUpoB», «CBONCTBAa KapOOHUIBHBIX coeNUHEHMI», «CBOMcTBa
KapOOHOBBIX KHCIIOT»,  «CBoOicTBa NPOM3BOAHBIX KapOOHOBBIX KHCIOT», «CBOICTBAa MOYEBHMHBI H
annpaTuyecKkux aMUHOBY», «CBOWCTBa apoOMaTHYECKUX aMHHOBY». OTBETbTE Ha KOHTPOJBbHBIE BOIPOCHI.
[Tocne BbIMoONHEHUs nabopaTopHON pabOTHl BHECHTE B JaOOpaTOPHBIA JKypHAll YpaBHEHHUS peakUuil,
HaOTIOZCHUS ¥ BBIBOJIBI 110 TIPOBECHHBIM OTBITaM.

Tema 3. CtpoeHue 1 cBOCTBA rerepo(pyHKIHOHAJBHBIX OPraHMYECKUX COeJUHEHMIT; NX
NpUMeHeHHe /151 pa3padoTKH, HCCIe0BAHNI M IKCIIEPTU3bI JIEKAPCTBEHHBIX CPEICTB, a TAKKe
CO3/1aHUA U NMOJAEPKAHUA B MIOBCEJHEBHOM KM3HU U B PO eCcCHOHATBHOH JeATeILHOCTH
0e30macHbIX ycJ0BHil :xku3HeaessTeJbHOCTH. (YK-8)

Jlexknus.

Jlexuus «CrpoeHne U CBOMCTBA T'MIPOKCUKHCIOT» I'uaApOKCUKUCIOTH! anu(aTHIecKoro psaa.
Howmenknarypa. OcCHOBHbIE CIOCOOBI IMOMy4YeHHS. XHUMHUYECKHE CBOMCTBA THIPOKCHKHCIOT —Kak
reTepoyHKIMOHANBHBIX coeauHeHuil. Crneuudpuueckue peakuuu o-, B-, Y-THIPOKCHUKHUCIIOT, JAKTOHBI,
JakTuAbl.  PasznoxkeHwe  o-TMIPOKCHKHUCIOT IO JEHCTBUEM  CWIBHBIX MHMHEPAIbHBIX  KHUCIOT.
OmHOOCHOBHEIE (MOJIOUHAS), TBYXOCHOBHBIC (BUHHAS, sIOJ0OUYHAS) U TPEXOCHOBHBIC (JINMOHHAS) KHCIIOTHI.
@®enonokucnorel.  CanuuuiuoBas  KHACIOTa, CHOCOO  IMOMydeHus. XHUMHUYECKHE CBOMCTBA  Kak
reTepoyHKIHMOHATBHOTO COEAMHEHUS. D(QUpPbl CAIUIWIOBONH KHCIOTHI, MPUMEHSEMbIE B MEIUIIMHE!
METHJICAIMIIWIAT, (DEHWICATULMIAT, AaUeTHJICAIUIMIOBAs KHCIOTa. M-AMHHOCAJIUIMIOBAS KHUCIOTa
(ITACK): nonyuyenue, CBOCTBa, MPUMEHEHHE.

Jlexuus «CTpoeHue u CBOMCTBAa OKCOKUCTIOT»

OxkcokucnoTsl. Homenkiatypa. CriocoObl oJTy4eHHsl. XUMUYECKUE CBOMCTBA KaK reTepo(yHKIIMOHATBHBIX
coenquHeHnil. Crienuduyeckue CBONCTBA B 3aBUCUMOCTH OT PACHOJOXKEHHs (YHKIIMOHAJIBHBIX TPYIIIL.
AneroykcycHsiit 3¢pup. Keto-eHonbpHas TayToMepus B-TuKapOOHUIBHBIX COSTMHEHUI.

Anbneruo- (NIMoKcaieBasi) U KETOHOKUCIIOTHI (MMPOBUHOTPAJIHAS, allETOYKCyCHas).

Jleknusa «CTpoeHue u CBOMCTBA aMHUHOKHUCIIOT

AMHHOKHUCIIOTHI. Homenkiarypa. Crioco6st IOy 4EHHUS. XuMHUUECKHE CBOMCTBA KakK
rerepoyHKIMOHANBHBIX coeanHeHnid. Crnenuduyeckue peakuuu o-, (-, Y-aMUHOKHUCIOT. JIakTamsl,
JMKETONUIIEPa3UHBL. 3-AJlaHuH, Y-aMUHOMACIISIHAS KUCIIOTA (AMUHAJIOH).
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Crpoenue u kmaccuukanus 0-aMUHOKHCIIOT, BXOASIIUX B cocTaB 6enkoB. CTepeonzomepust. XUMUYECKHE
CBOMCTBa Kak reTepo(yHKIMOHAIBHBIX COCAMHEHHUH. bumomnspHas cTpykrypa, oOpa3oBaHHE XeJIaTHBIX
coeanHeHU. Peakuuu ¢ a30THCcTON KHCIOTOH, (hOpMANIbACTHIOM; X HCIOJIb30BAaHUE B KOJMUYECTBEHHOM
aHajau3e AaMMHOKHUCJIOT. buonormdyecku  BakHbIE  pEakUUMM  aMUHOKHUCIOT:  JI€3aMUHUPOBAHUE,
JeKapOOKCUIIMPOBaHNE, TPAHCAMUHUPOBAHHUE.

Jlexms «Ctpoenue U (pyHKIMU TENTUIO0B U OSIIKOB)»

O6pazoBanue mnonunenTua0B. OCOOCHHOCTH CTPOCHUS NENTHUIHOW TPynmnbl. buonormdeckoe 3HAYCHUE

MENTHU/O0B.

benku. Knaccudukanms, 6nomornueckoe 3HadeHUE. benku Kak MmoimmMepsl, copepIKaliue a3oT B OCHOBHOM

nenu. [lpeacraBnenne o0 MeToAax [JOKA3areiabCTBAa IMOJMIENTHAHOIO CTPOEHUS, YCTaHOBIICHHE

aMUHOKHCIIOTHOTO COCTaBa U TOCJEI0BAaTEIbHOCTH AMUHOKHUCIIOTHBIX ()parMEeHTOB B IOJIMIENTUIHON

nenu. YacTUYHBIN ¥ MOJTHBIA THAPOITH3 OCIIKOB.

[lepBuuHas, BTOpWYHAS, TpPETHYHAas M YETBEPTUYHAS CTPYKTYphl O€NKOBOM Monekynbl. DonauHr.

[IpenacraBnenne o 1mIanepoHax. 3aBHCHUMOCTh  OHMOJOTUYECKONW aKTHMBHOCTH  OCIKOB OT WX

MIPOCTPAHCTBEHHOMN CTPYKTYpbl. DU3NKO-XUMHUECKHUE CBOMCTBA OENKOB. JIaOMIBHOCTD MPOCTPAHCTBEHHOM

CTPYKTYpHhI O€lKOB U UX JAeHaTypauus. OakTopsl, BbI3bIBAIOIINE JAeHaTypaluio. JleHarypanus odpatumas u

HeoOpatuMmas. MHuorooOpa3ue OenkoB. [IBeTHbie peakiuu OenkoB. [Ipobrema panroHaaIbHOTO OEITKOBOTO

MTATAHMUSL.

Jlekiust «CTpoeHHe M CBOHCTBa aMHUHOCIUPTOB, aMHUHO(EHOJOB, apOMATHYECKUX AMHHOKHCIOT U HX

IIPOU3BOAHBIX»

AMMHOCTIUPTHI U aMUHO(EHONBI. buOTreHHBIE aMUHBL: 2-aMUHOATAHON (KOJAMHH), XOJUH, alleTHUIIXOJIHH,

aJZipeHaInH, HopaapeHaauH. CrocoObl moryueHusi, CBOMCTBa, OMOIOTHYECKUE 3HAYCHUE.

n-AMUHO(EHON U ero MpOU3BOJHBIC, IPUMEHSEMbIE B MeIUIIMHE: (heHalleTuH, napaneramon. CTpoeHue u

CBOMCTBA.

n-AMHUHOOCH30MHAsT KHUCJIOTa; €€ NpPOM3BOAHBIC, NMPUMEHSIEMblE B MEAWIMHE: AHECTE3MH, HOBOKAWH,

HOBOKanHaMuJ. CTpOEHHUE U CBOICTBA.

CynbdanunoBas kucnora. Ilomydyenue, xummueckue cBoiictBa. CynbhaHuIaMua (CTPENnToUu), CrIocod

nonydeHust. OO MPUHIUT CTPOCHHUSI CYIb()aHUITAMHTHBIX JICKAPCTBEHHBIX CPECTB.

Jlexuus «CTpoeHue U CBOMCTBA MPOCTHIX YITIEBOAOBY»

VYreoabl. OO11as XapakTepucTHKa, pacCIpOCTpaHEHHUE B IPUPOJIE, OMOIOTHYECKOE 3HAYECHHUE.

Monocaxapuabpl. Kiaccudukanus (anbqo3sl M KEeTO3bI, MEHTO3bI U Tekco3bl). Ctepeomsomepus. D u

L-crepeoxumuueckue psael. OTKpbIThIE W IuKiInyeckue ¢opmbl. Llukmno-okco-tayromepus. Pa3mep

okcuaHoro mukna (¢ypaHo3sl u mnupanos3sl). Popmynsl Xeyopca; o- U [-aHomepsl. MyTaporarus.

Konpopmanuu; Hanbosee ycToiunBbie KOHPOPMALIUU BaKHEHITNX D-rekconupaHos.

XUMHUYECKHE CBOMCTBA MOHOCAaXapuaoB. Peaknuum ¢ ydacTHeM CHUPTOBBIX TUIAPOKCHIBHBIX TPy

(aumnupoBaHue, ankuiaupoBaHue, (QochopunupoBanue). Peaknuu modyaneTasbHOrO  THIPOKCHIIA!

BOCCTAHOBHTEJbHBIE CBOWCTBA alibJi03, 00pa3oBaHUE IIMKO3HMIOB. THIBI IIMKO3WI0B; UX OTHOIICHUE K

TUAPOIAN3y. OnuMepusalus MoHocaxapuaoB. OxucieHne MoHocaxapuaoB. llonmydeHHe INIMKOHOBBIX,

[JIMKApOBBIX M TIHUKYPOHOBBIX KHCJIOT. BoccTaHoBlieHHE MOHOCAXapuaOB B TMOJHONBI  (AJbIUTHI).

AckopOuHoBas kucnora (Buramut C).

KauecTtBeHHbIe peakiini 0OHaPYKEHHsI TEKCO3 U MEHTO3.

Jlexuus «CTpoeHue U CBOMCTBA CIOXKHBIX YITIEBOJOBY

Onurocaxapunpl. IIpyHIMO CTpoeHMs; HOMEHKIarypa. BoccraHaBnuBarIMe M HEBOCCTAHABIMBAOIINE

nucaxapunpl. Tayromepuss BOCCTaHaBIMBAIOMIMX aucaxapuaoB. OTHoleHuWe K ruaponnsy. Manbrosa,

1emo0no3a, JIakTo3a, caxaposa.

[Monucaxapuapl. [lpuHuun crpoenus. I'omo- u rerepononucaxapuabl. CIOXHBIE M TNPOCThIE 3PUPHI

MOJIMCAXapU/I0B: alleTaThl, HUTPaThl. OTHOLICHNE TIONIUCAXAPHUIOB U UX APHUPOB K THIIPOIIH3Y.

Kpaxman (ammuiio3a, aMUIONEKTHH), IIEJUTI0N03a, NIMKOT€H, IEKCTPaHbl, MHYJIMH, IEKTUHOBBIE BEILIECTBA.
JlaGopaTopHbie padoThbI.

JlaGoparopnsble 3ansaTus. JlaboparopHnasi padora «CBoiicTBa aanparnyecKux riIpOKCHKUCIOT»

Paznoxkenne MOIOYHOM KUCIIOTHI CEPHOM KUCIIOTOM.

OxuciaeHre MOJIOUHOM KUCIIOTHI IEpEMAHTIaHaTOM KaJlMsl B KMCIIOH cpefie.
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B3aunmMopneiicTBue MoI0uHOM KUCIOTHI ¢ XJtopuaom xenesa (I1I).

OO6pa3oBaHuE KUCIION B CpeHEN KaTHUEBbIX COJIEH BUHHOKAMEHHON KHUCIIOTHI.
Jloka3areabCTBO HAIMYHUS TUAPOKCUIIBHBIX TPYIII B BAHHOKAMEHHOM KUCTIOTE.

Pacmieniienne TMMOHHOM KUCTOTBI MO, ICHCTBUEM CEPHOM KUCIIOTHI.

[TonyyeHue u pacTBOPUMOCTD LIUTpATa KaldbIUsl U TapTpaTa KaJbLUs.

CuHTE3 MTUPOBUHOTPATHON KUCIIOTHI OKHCIICHHEM MOJIOYHOM KHUCIOTHI IEPMaHTaHATOM KaJvs.
KoHTposnbHBIE BONIPOCHI:

1. Tlouemy wu3meHsieTCs OKpacka (YKCHHCEPHHCTOM KHCIOTBI TMPU B3aUMOICUCTBHHM C TMPOAYKTaMH
Pa3IOKEHUSI MOJIOYHOM KUCIIOTHI B IPUCYTCTBUH pa30aBI€HHON CEPHOM KUCITOTHI?

2. Uro Oyner mpoMCXOIWTh, €CIM K PACTBOPY TapTpara Kajlus MOCTENEeHHO I00aBISITh PacTBOpP CEPHOMU
KucaoThl? Hanummure ypaBHEHHS peaKiuu.

3. O0pasyeT 1 0fHOBAJICHTHAS ME/h KOMILJIEKC C CETHETOBOW COJIBIO?

Jlaboparopnrble 3ansaTus. JlaboparopHnas padora «CBoiicTBa apoOMaTH4YeCKHUX T'HAPOKCHKHCIIOT
Jloka3aTenbCTBO HAM4Us (PEHONBHOTO TMPOKCUIIA B CAJIMLIMIIOBON KUCIIOTE

I[OKa?;aTe.HBCTBO OTCYTCTBUA (I)eHoanoro THAPOKCHIIa B ACIIUPHUHE U €0 THAPOJIN3.

JlokazaTenbCTBO HAMU4UUs (PEHOIBHOIO THPOKCHIIA B CAJIOJIE.

B3aumoneiictBue OeH30MHON M canMUIMIOBONW KUCIOT ¢ OpomMHOW BomoH, xsmopuaom keneza (III) u
NEpMaHraHaTOM KaJIusl.

KoHTposnbHBIE BOIIPOCHI:
1. [Touemy GeH30MHAs KMCIIOTa HE 00pa3yeT OKpallleHHbIX cOeAMHEHUH ¢ xyopuom xemnesa (I111)?

2. Kakasg u3 AByX KHCJIOT: OeH30iHas WM caluiuioBas stepuduinupyorcs jerde? Kak 3To MOXHO
OOBACHUTDH?

3. Uem oOmsicHseTCA pa3iaMyue B OKpPAacke pacTBOPOB acMUpHHA J0 M Mocie KunsueHuss? Hanumure
YpaBHEHHE peaKLMu aclIMpUHA C BOIOM.

JlaboparopHnsble 3ansaTus. JlaboparopHasi padora «CBoiicTBa aMHHOKHCJIOT»

AMdoTepHbIC CBOMCTBA aJlaHUHA.

O06pa3oBaHue KOMILJICKCHOM COJIHM IIMIIMHA.

Peakuus rmunuHa ¢ HHHTUIPUHOM.

Peaknus rmnuHa ¢ a30TUCTON KUCIIOTOM.

Peakuus ruiuHa ¢ popMabaeruaom.

KoHTposbHBIE BONIPOCHI:

1. Xopol1110 11 pacTBOPSAIOTCS aMHUHOKHCIIOTHI B BOZIE?

2. Ilouemy mocie B3auMOACHUCTBUS ¢ (POpPMaNbIETUIOM PACTBOP IIUIIMHA MOKA3bIBAET KHUCIYIO PEAKIUIO
cpenbl?

3. Kakoii BEIBOZ MOXKHO c/ieslaTh 00 YCTOHYMBOCTH MEIHOM KOMILJICKCHOM COJNM aMUHOYKCYCHOW KHCIIOTHI B
LIeJI0YHOU cpene?

4. bynyr nu 0Opa3oBbIBaTh MEIHbIE KOMIUIEKCHBIE COJM  CIEAYIONIME aMHHOKHCIOTBHI:  a)
2-aMHUHOTIPONIaHOBast KKCI0Ta; 0) 3- aMrUHOOYTaHOBAsI KUCJIOTA; B) b-aMUHOIIpONIaHOBas KUCIIOTa?
JlaGoparopnsble 3ansaTus. JlaboparopHnasi padora «llBeTHbIe peakunu 0eJIKOB»

buyperoBas peakius OeIKOB.

HunruapunoBas peakius OSJIKOB.

KcanTonporennoBas peakuys OJIKOB.

Peakuus ®ons.

Peaxinu ocaxxneHus OEJIKOB.

KoHTposnbHBIE BOIIPOCHI:

1. O HamMYUKU KaKuX aMHHOKHUCIIOT B O€JIKaX CBHJIETEIbCTBYET peakius Dos?

2. Kakue aMUHOKHCIOTHI JOJDKHBI BXOAWTb B TETPameNTHiI, YTOOBI OH JaBajl TOJIOKUTEIbHYIO
KCAHTOIIPOTEUHOBYIO PEaKIINI0?

3. [loueMy B KIIMHUYECKOM MpaKTHUKE ISl ONpeeseHus: Oenka B OMOJIOrMYECKUX KHUAKOCTAX MPUMEHSIOT
a30THYIO, @ HE CEPHYIO UJIU COJISIHYIO KHCIIOTBI?
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4. YnorpeOieHre B THINY CHIPBIX SUI[ MOXKET BBI3BaTh TMIIOBUTaMUHO3 BUTamuHa H. SAudnbri Genok
aBUJMH B3aUMOJECHCTBYET C BUTaMHHOM H M DIpemsATCTBYET €ro BCACBIBAHUIO B KEIIYJOYHO-KUIIECYHOM
Tpakre. [louemy BapeHsie siiiia TakuM 3¢pdexrom He obnagaroT?

JlaGopaTopHble 3ansiTus. JlaboparopHas padora «CBoiicTBa MOHOCAXaPHUI0B»
JlokazaTenbCTBO HATMYHUS THIAPOKCUIBHBIX TPYIII B TITFOKO3E.

[Tpo6a TpomMmepa Ha TITFOKO3Y.

[Tpo6a 'aitHeca Ha TITIOKO3Y.

BoccranoBienne aMMuagyHOro pacTBopa cepedpa IIoK030i.

Peakuus CenuBanoBa Ha (PpyKTO3Yy.

OO6m1as peakius Ha yIIIEBOBI ¢ a-HadTONIOM (peakiust Momuiia).

[Tonyyenue 03a30Ha IITIOKO3HI.

KoHTponbHBIE BOIPOCHI:

1. Kakast kaduecTBEeHHas peakius sBIsETCs o0IIei 1uist Becex yrneBoaos? [Touemy?
2. Kakue nBeTHBIC peakIiy 1ar0T MEHTO3bI? YeM 00yCIOBIEHO BOZHUKHOBEHUE OKPACKH B ATUX PEAKITUAX ?

3. C noMOoIIbI0 KaKuX peaklUi MOJKHO J0Ka3aTh HAJMYNE B MOJIEKYJIAX YIVIEBOJAOB T'MAPOKCUIIBHBIX IPyI?
IIpuBenuTe npUMepHI.

4. Kak 00bsicHUTH TOT ¢akt, uto D-dpykro3a u D-manHO3a 00pasyioT TOT ke (hEHMII03a30H, YTO U
D-rmroko3a?

JlaGoparopnrble 3ansaTus. JlaboparopHas padora «CBoiicTBa M- M OJINCAXAPUAOB»

Jloka3arenbCTBO HAIMYNS TUAPOKCUIIBHBIX TPYIII B CaXapose.

HccnenoBanre BOCCTaHABIMBAIOIIEH CIOCOOHOCTH CaXapo3bl.

Hanuume BoccTaHaBIMBAONIECH CIIOCOOHOCTH Y JTAKTO3BI.

B3aumoneiicTBre kpaxmasa U ITTMKOT€Ha C HOIOM.

KucnorHsiil 1 pepMeHTaTUBHBIN THAPOIH3 Kpaxmaa.

OTHolIeHHe KpaxMalia U IIIMKOreHa K peakTuBy dennHra.

[Tonyuyenune amuionsa

KucnoTtHslil rugpoian3 nemiono3sl

KoHTponbHbIE BOTPOCHI:

1. [Touemy ppyKTO3a OKUCISIETCS THAPOKCHIOM MEIH B IIEIOYHOM Cpefie, a caxapo3a — HeT?

2. [Touemy ruziposin3 caxapo3bl Ha3bIBAIOT «MHBEpPCcUEN»? UTO Takoe «MHBEPTHBIN caxap»?

3. IloueMy KpaxMaJ U TJIMKOT€H HE JAIOT MOJIOKUTEIBHON peakiuu ¢ PeTUHIoBOM KUAKOCThIO?

4. Yto sBNAETCS KOHEUHBIM MPOAYKTOM THAPOIN3a Kpaxmaia?

5. Kakumu pu3n4ecKUMU 1 XUMUYECKUMU CBOMCTBAMHU OTIIMYAETCS KpaxMai OT HEJUTFOIO3bI?
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

. U3yuuTe marepuall no TeMe JICKLIHH.

II. OTBeTHTE HA BOPOCHI:

1. OxapaxTtepu3yidTe COOCHHOCTH B3aMMHOTO BIHMSHHUSA (PYHKIIMOHAJIBHBIX TPYHI B 3aBUCUMOCTH OT
OTHOCHTEJIBHOTO PACHOJIOKEHHS B reTepoyHKIMOHAIBHBIX (TaJIOre€HO0-, aMUHO-, THIPOKCH-) KapOOHOBBIX
KHCJIOTaX.

2. Hanumure peakuud BHYTPUMOJIEKYISIPHOTO U MEXMOJEKYISIPHOTO HYKJICO(QUIHHOIO 3aMellleHus Ha
pUMepe aMUHO- U TUAPOKCUKHUCIIOT.

3. TloHATHE H303JIEKTPUUCCKON TOYKH a-aMHUHOKHCIIOT. DIEeKTpodope3 Kak crnocod pasaerncHusi CMECH
a-aMHHOKHUCJIOT.

4. BUOJIOTUYECKH BaXXHBIE PEAKIIUU a-aMHUHOKHUCIIOT.

5. YpOBHHU CTPYKTYpHOI OpraHu3aIiuy OeMKOBBIX MOJIEKy. CBs3H, CTAOUIM3UPYIONIUE CTPYKTYPHI OCIIKOB.
6. 'emornoOuH, CTpOeHME, CBOMCTBA, 3HAYCHHUE VIS KUZHEICATSILHOCTH OpraHnu3Ma.

7. Knaccudukarius, CTpOCHHE U CTEPEON30MEPHS YITICBOOB.

8. [lukio-ienHas Tayromepusi MOHO3. OTKpBIThIe U HUKIHNYecKue hopmbl. Dopmynsl Ouirepa u Gopmysl
Xeyopca. SIBieHre MyTapOTalu.

9. X¥MMHYECKHE CBOIMCTBA ajIbI03 U KETO3.
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10. Crpoenmue, cBOHCTBa M OHONOTHYECKass pOJIb JAUCAaXapuIoB (caxaposa, JIaKTO3a, Malbro3a),
rOMOTNOJUCAXapUIOB (Kpaxmall, TNIMKOTeH, LEJUTI0JI03a, IEKTUHBI) U FeTepOIoincaxapuaoB (THalypoHOBas
KHCIIOTa, XOHJIPOUTHUHCYIIb(ATHI, TETIApUH).

III. TlogrotoBeTECh K JTabopaTopHBIM padoram «CBoMCTBa anudaTHIECKUX THAPOKCUKUCIOTY», «CBOHCTBA
apOMaTHYECKUX THAPOKCUKHUCIOTY», «CBOMCTBA aMUHOKUCIOT», «lIBeTHBIC peakiuu OenkoB», «CBOHCTBa
MOHOcaxapuaoB», «CBOWCTBA IHU- W MoiucaxapugoB». OTBETHTE Ha KOHTPOJIbHBIE Bompochl. [locne
BBITIOJTHEHHSI JTAOOPATOPHOM pabOTHI BHECUTE B JTAOOPATOPHBIN KypHAJ YpaBHEHUS PEaKIIMi, HaOIIOIEeHUS
Y BBIBOZIBI IO ITPOBECHHBIM OTIBITaM.

Tema 4. CTpoeHMe U CBOCTBA reTePOUUKINYECKUX OPTaHUYEeCKUX COeTUHEHUI; MX TPUMEHeHHe J1JI
pa3padoTKH, HccIel0BAHUH M IKCIIEPTH3bI JIeKAPCTBEHHBIX CPEICTB, a TAKKE CO3AaHUS U
Mo//IePsKaHUsl B MOBCEIHEBHOM KU3HU M B MPO(PecCHOHAIBHOM 1eATeJILHOCTH 0€30MACHBIX YCI0BUM
:kusHenessreabHocTH. (OIIK-1)

Jlekumus.
Jlexums «CTpoeHne 1 CBOMCTBA MATUYIEHHBIX T€TEPOLUKINYECKUX COEAMHEHUI
[IaTn4neHHbIe apOMATUYECKUE TEeTEPOIMKIBI C OJHHUM TeTepoaroMoM: muppol, (ypaH, THOPEH Kak
T-U30BITOYHBIE CHUCTEMBL. JJEKTpOHHOE cTpoeHue. [loHsATHE O TrerepoaroMe NHPPOIHHOTO THIIA.
AnmnopoOHOCTh TUppoa u ¢pypana. KucioTHo-oCHOBHBIE CBOMCTBA Hpposia. Peakiun 351eKTpouiibHOTo
3aMeIeHus, oOpueHTarus 3amerneHus. (OCOOCHHOCTH peakuuid HHUTPOBAHHS, CYIb(QUpPOBaHHUS U
OpoMupoBaHuA anUA0POOHBIX TeTePOLUKIOB. [HapupoBanue mnuppoida u ¢QypaHa (TUPPOITUIMH,
terparuapodypan). @ypdypoin, cemukapbazon S-uurpodpypdypona (dypaunnun). benzonuppon (numon),
TpunTo(haH U ero MPeBpaIIeHIs B OpraHu3Me.
[laTruneHHple apoMaTUYECKHE TEeTEPOLUKIBI C JABYMs TIeTepoaroMaMu: NHUpPa30Jl, MMHAA30J, THUA30I,
OKCa30J Kak m-aM(OTEepHBIE CUCTEMBbI. DJIEKTpOHHOE cTpoeHue. [loHsTHE 0 reTepoaroMe MUPUIUHOBOTO
tuna. Tayromepuss mMmmmazona U mupaszoia. KUCIOTHO-OCHOBHBIE CBOMCTBA; OOpa3oBaHHE ACCOIMATOB.
Peakumu snexkrpoduinpHOrO 3aMenieHuWsl B TUpa3ojie W UMHAa3one (HUTpOBaHHE, Cylb(upoBaHHe,
rajJoreHupoBaHue). Peakimu Hykieo(puapHOTO 3aMelIeHUs B THa30J1e (AMUHUPOBAHUE).
JlekapcTBeHHbIE CpeACTBA HAa OCHOBE NHUPA30JI0HA: AHTUIHMPWH, AMHUJIONUPHUH, aHajdbrMH. CHHTE3bI
AHTUIHUPUHA ¥ aMUJIOTIUPUHA Ha 0a3e JUKETEHA.
[TpousBoaHbIe UMUIA30Ma: TUCTHIMH, THCTAMHH, OeH3UMUAa301, Aubaszon. Tuazonuaus. [Ipeacrasnenue o
CTPYKTYpe TEHUIMIINHOBBIX aHTHOMOTHKOB. A3umHBI. CTpoeHHe, HOMEHKIarypa. [lupuauH, XWHONIHH,
M30XUHOJIMH KakK T-IeUIUTHBIE cucTeMbl. OCHOBHBIC CBOMCTBA. Peakiiuu sneKTpouiIbHOTO 3aMEIICHUS
(cynb(upoBaHue, HUTPOBAHHE, TalOTeHUpOBaHUE). Jle3akTUBUpYIOIEE BIUSHUE MHPUIMHOBOTO aToMa
a30Ta, OpHUEHTAIUsl 3aMEIICHUS B MUPHIMHE W XHWHONWHE. Peakuuu HYKI€O(OUIHLHOTO 3aMEIeHUS
(amuHMpoBaHMe — peaknus YunuubaOuHa, TUAPOKCHWIMPOBAaHKE). JIaKTUM-JIaKTaMHAsE TayTOMEpHs
THJIPOKCHU-TTPOU3BOAHBIX MUpHUAUHA. HykiieopubHbIE CBOWCTBA MUPUINHA.
lTomonoru mupuauHa: o-, -, Y-IUKOIUHBI, MX OKHCIeHHE. HUKOTMHOBasS M W30HUKOTHHOBAS KHCIIOTHI.
AMUJ HUIKOTUHOBOH KUCIIOTHI (BUTaMuH PP), runpasu n30HUKOTUHOBOM KUCIIOTHI (M30HUA3UN), (DTUBA3H/I.
ITunepunun. OcHoBHbIE cBolcTBa. CuHTE3 xuHONMMHA 1o Ckpayny. 8-I'MapokcuXxWHONMH (OKCHH) U €ro
MIPOU3BO/IHBIC, IPUMEHSIEMbIE B MEAUIIMHE.
I'pynna nupana. HeycroilumBoCcTh 0-, y-UpaHoB. d-, Y- [luponsl. Conu nmupuius, ©X apoMaTUYHOCTb.
beH3onmupoHbl: XpOMOH, KymapuH, (pJaBOH W WX THUAPOKCHUIPOU3BOAHBIE. (DIAaBOHOWIBI: JFOTECONIHH,
KBepLETUH, pyTuH. D1aBaH U ero ruAPOKCUTIPON3BOIHEIC (KaTexuHbl). Tokodepon (ButamuH E).
Jleknusa «CTpoeHue U CBOMCTBA MIECTUWICHHBIX TETEPOIIUKINYECKUX COCTUHEHUMN»
[llecTuusieHHbIE TETEPOLUKIBI B JByMsl Terepoaromamu. CrpoeHue; HomeHkjartypa. lIpencraButenu
JTUA3UHOB: MUPUMUJIUH, TMPA3UH, TUPUAA3UH.
[lupuMUIMH W €ro TUAPOKCH- W aMUHONPOU3BOIHBIC: ypalWi, TUMHUU, LIUTO3UH - KOMIIOHEHTHI
HYKJI€03u0B. JIakTHM-TaKTaMHasi TayTOMEpPHUs HYKJICHMHOBBIX OCHOBaHUU. bapOuTypoBas KuHCIIOTa;
MOJIyYeHHUE, JIAKTUM-JIAKTaMHasi U KETO-€HOJIbHAs TayTOMEpHs, KHCIOTHbIe cBOWCTBa. I[Ipom3BojHbIC
0apOUTYpOBOIl KUCIOTHI: OapOuTal, peHobapouran. Tuamun (Buramun B1).

Jlexuus «CTpoeHue U CBOMCTBA KOHAEHCUPOBAHHBIX CUCTEM IE€TEPOLIMKIOB)
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KonnieHcupoBaHHBIE CHUCTEMBI TeTepoluKIIoB. [lypuH: apoMaTnuHOCTh. ['MAPOKCH- U aMUHONIPOU3BOJHBIE
IypyHA: TUIIOKCAHTUH, KCAaHTWUH, MOYEBas KUCJIOTA, aJCHUH, I'yaHWH. JIakTMM-IlakTamMHash TayTOMEPHs.
Kucnoraeie cBoiicTBa MOYEBOM KHCIOTHI, €€ coinu (yparbl). MeTUIMpPOBAHHBIE KCAHTUHBI: KO(EHH,
teopuminH, TeoOpomuH. KadecTBeHHBIE peakIMM METWIMPOBAHHBIX KCAaHTWHOB. Hykieo3umsl,
HyKj1eoTuabl. [lypMHOBBIE M MUPUMUIMHOBBIE HYyKieo3uabl. CTpoeHHE; HOMEHKIATypa. XapaKTep CBSI3U
HYKJIEMHOBOT'O OCHOBAHMSI C YITIEBOIHBIM OCTaTKOM.

Hykneotunpl.  CrpoeHue;  HOMeHKIaTypa  HykjieosduamoHodocdartoB.  Hyxmeosuamonudocdarsr.
Otnomiennie kK rtuuaponusy. PubOonykimennoBbie kucinotel (PHK) wu  nesokcupmbGoHyKII€MHOBBIC
kucioTel([IHK). [TepBuunas cTpykTypa HyKICHHOBBIX KHCIIOT.

Jlexuus «CTpoeHne U CBOMCTBA allKaJIOUI0BY
Ankamonapl. XuMudeckas kinaccuduxarus. OCHOBHBIE CBOMCTBA; 00pa30BaHUE COJICH.

AJKanouIpl TPYNIBI MUPUIMHA: HUKOTHH, aHA0a3MH. AJKAJIOUIbI TPYIIEl XUHOJIMHA: XUHUH. AJIKaIOUIbI
TPYIIBl M30XWHOJIMHA U HM30XWHOJIMHO(PEHAHTPEHA: MamaBepuH, MOp(UH, KOAEHUH. AJIKAJIOUIBI T'PYIIIBI
TpomaHa: arponuH, KokauH. CBA3b PEAKUMOHHOW CIIOCOOHOCTH C  HaJU4YMeM KOHKPETHBIX
(byHKIMOHATIBHBIX TPYIII.

Nnentudukaims ankaaonios.
Jlekuusa «CTpoeHue U CBOMCTBA HEOMBUISIEMBIX JIMTUAO0B. TepreHbn)

Heombinsiemble nunuabl. Teprensl ureprneHounsl. VMzompeHoBoe mpaBuio. Knaccupukamus mo uuciy
M30IPEHOBBIX 3BEHBEB U I10 YHUCITY [IUKJIOB.

MosnorepneHbl. ALIMKINYECKHE (LUUTPaAIb U €r0 U30MEphbl), MOHOIMKINYECKHE (JUMOHEH, TEPIHHOJIEH),
ounmkianueckue (o-muHeH, OopHeos, kamdopa) TepreHbl. CuHTe3 Kampopsl U3 O-MUHEHA U U3
OopHmianerara. MeHTaH W €ro MpPOU3BOAHBIC, IPHUMEHSEMbIE B MEIUIMHE: MEHTOJ, BaJIUIOI,
TEPIUHTUPAT.

JluteprieHsl: peTuHON (BUTaMuH A), peTuHaib. CTpoeHue, CBOMCTBA, OMOIOIMYECKOE 3HAYCHHUE.
TerpareprnieHs! (KapOTUHOUIBI): B-KapOTHH (TPOBUTAMUH A).

Jlexuus «CTpoeHue U CBOMCTBA HEOMBLISAEMBIX JIUIIUAOB. CTeponibh»y

Crepounpl. CtpoeHue roHaHa (IMKIONEHTaHNepruapo-gpeHantpeHa). Homenkmarypa. Crepeonszomepus:
LUC-, TPAHC-COYWICHEHHE IUKJIOTeKCaHOBBIX Koiel. o, B-Crepeoxumuueckas HOMEHKIaTypa, 5 a-, U 5
B-psinbl. PonoHavyanbHbIe yIieBOAOPOAbl CTEPOUIOB: ACTPaH, aHIPOCTAH, IPETHAH, XOJIaH, XOJIECTaH.

IIponsBoaHble XonecTaHa (CTEpUHBI): XOJIECTEPHH, 3procrepuH; ButamuH D2. IlpousBogHble XosaHa
(>KkeTYHBIE KMCIIOTHI): X0JIEBasl U J€30KCUXOJIEBasi KUCJIOTHI, TAPHBIE KEITYHBIE KUCIIOTHI.

IIponsBoaHble aHApoCcTaHa (aHAPOTEHHBIE BELIECTBA): TECTOCTEPOH, aHAPOCTEPOH. [Ipon3BoaHbIE ACTpaHa
(3cTpOoreHHBIE BELIECTBA): ACTPOH, 3CTPAAMOI, 3CTpHOI. [Ipon3BoaHBIE NperHaHa (KOPTUKOCTEPOU[BI):
N€30KCUKOPTUKOCTEPOH, KOPTU30H, T'MIPOKOPTU30H, MPEAHU30JIOH. ATIVIMKOHBI CEPACYHBIX ITIMKO3UIOB:
JUTUTOKCUTCHHH, cTpodanTuanH. OOINi MPUHIIMUIT CTPOCHHUS CEPACYHBIXITTMKO3U/I0B.

XUMHUYECKHE CBOICTBAa CTEpOMIOB, OOYCIOBICHHBIE (PYHKIMOHAIBHBIMUA TIpyNIamMu: oOpa3oBaHHE
MPOU3BOJHBIX IO THAPOKCUIBHOM, KapOOHUIBHOM, KapOOKCHIBHOW TpyIaM; CBONCTBAa HEHACHIIIEHHBIX
CTEPOHIOB.

JlaGopaTopHbie padoThbI.

JlaGopatopnble 3ansaTus. JlabopaTopHas padora «CBolicTBa NATHYWICHHBIX IeTePOLUINYECKUX
COeTUHEHUI»

[Tony4yenue ¢pypdypona u ero cBoicTaa.

B3anmoneiicteue dypdypona ¢ aHuIMHOM

Peaxuus gpypdypona ¢ penunruapazunom

Peaxmus dypdypona c amMuadHbpIM pacTBOPOM OKCHJIa cepedpa
BoccraHoBiieHnEe MHANUTO TIIFOKO30H.

OxucieHre UHIUTO B U3aTHH.

Peaxnus aHTUIIMPUHA U aMUJONMPUHA C A30TUCTOU KUCIIOTOM.
Peaknus antunupuHa u amugonuprHa ¢ xjopuaom xenesa (111).
KoHTposnbHBIE BOIIPOCHI:



1. HanwmuTte ypaBHEHHsI peakiuu cyab(UpOBaHUs MHAWTO. UeM OTIMYaeTcs OT HHIUTO KpPaCUTENb
WHJUTOKApMUH?

2. Bo3MOXKeH 1M IIepexoi NHAUTOKapMUHA B JIENKOCOEIUHEHHUE?

3. OObsicHUTE MpOLECChl, MPOUCXOMAIIME NpPHU KpalleHWH HHAWTO M UHAUrokapMuHOM. Hamwmmure
YpPaBHEHUS PEAKIIUM.

4. Kakum OyzeT MpoayKT peakiuu okucieHus Gpypdyposia aMMHad4HBIM PAaCTBOPOM OKCHa cepedpa?

Jlaboparopubie 3ansitusi. JlaboparopHasi padora «CBoHCTBa MECTHYJICHHBIX reTepOMINYECKHX
COeTUHEHUI»

OcHOBHbIE CBOICTBA MUPHUINHA.

[Tonydenue coneit nupuanHa

OTHoOIIEHHE TUPUUHA K OKUCIUTEISIM.

PacTBOpuMOCTh XMHOJIMHA B BOJIE U €T0 OCHOBHBIE CBOMCTBA
OO0pazoBaHue MUKpaTa XUHOJIUHUS

OxkuciieHne XUHOJIMHA

KoHTposnbHBIE BONIPOCHI:

1. Kak 00BsCHUTH XOPOIIIYIO0 PAaCTBOPUMOCTH MUPUINHA B BOzC?
2. [loueMy NUpUANH yCTONYMB K IEHCTBUIO OKUCIUTENEH?

3. Ecmu #iomun N-MeTUIMUPUIMHUS PACTBOPUTH B HEOONBIIOM OO0bEME BOJBI, T00ABUTH PACTBOP
dbenondranenHa, a 3aTreM HEMHOTO OKCHAA cepedpa M XOpOIIO TMepeMeliaTh, TO PEaKIUMOHHAs CMECh
OKpAaIlIMBAeTCsl B MAJIMHOBBIA IIBET W BBHIMAAACT XENTHIA OCafoK. JlaliTe OOBSCHEHUS STUM SIBJICHUSM.
Harmmmure ypaBHEHHE peakIuy.

4. B 4éM CXOJCTBO U pa3IMuie CBOMCTB XMHOJIWHA U MUPUANHA?

JlaGoparopnrble 3ansaTus. JlaboparopHasi padora «CBoiicTBa MO4eBOM KHCJIOTHI U eé cojiei
PacTBOpuMOCTh MOUEBOM KHUCIIOTHI M €€ HATPUEBOM COJIM B BOJIE.

OO6pa3zoBanue ypata aMMOHHUSI.

BoccranasnuBaroniye cBOCTBa MOYEBOI KUCIOTEI.

OTKpBITHE MOYEBOW KUCIIOTHI.

Pasnoxenue ypatoB MUHEPaIbHBIMU KHCIIOTaAMHU.

KoHTposnbHBIE BOIIPOCHI:

1. IIpogykTom pacmnaza Kakoro OMOJI0rMYEeCKH aKTUBHOTO COSTUHEHUS SIBIIIETCA MOUeBasi Kuciaora?
2. KakoBa pacTBOPUMOCTb COJIEW MOUEBOI KUCIIOTHI B BOJE?

3. Kakas TayromepHasi popmMa MOUEBOH KHCIOTHI IPUHUMAET y4acTHe B 00pa30BaHUM COJICH?
JlaboparopHnsble 3ansaTus. Jlaboparopnas padora «CBoiicTBa aJIKaJI0HI0B)»

OO61ue peakiy Ha aaKaIouIbl.

[Tony4yeHue pacTBOpa HUKOTHHA U3 Tabaka.

OCHOBHBIE CBOIICTBA HUKOTHHA.

TaneiioxunHas mpo6a Ha XUHHH.

KoHTponbHbIE BOTPOCHI:

1. TloueMy AJi11 OTTOHKM HUKOTHHA C BOJASHBIM ITAPOM PACTUTEIBHOE CHIPHE MPEABAPUTEIBLHO CMEIINBAIOT C
raméHon n3BeCThbI0?

2. Kakoii 13 OCHOBHBIX [IECHTPOB HUKOTHHA SIBJISETCS OTHOCUTENIFHO JAPYTUX O0Jiee CUIIbHBIM?

3. Hanuuue kakux peakIMOHHBIX IEHTPOB B MOJIEKYJaX aJIKaJOHWIOB OOYyCIaBIMBAET MPOTEKAHUE OOIINX
pEaKIUA OCaXKIACHUS.

JlaGopaTopuble 3ausiTus. JlaboparopHas padora «CBoiicTBa TepIEeHOB)
JlokazareabCTBO HEMPEAEIbHOCTH TEPIICHOB.

Jeruaparanus TeprieHOB.

[leperonka ¢ BOASIHBIM IMAPOM TEPIIEHOB U3 KOXKYPHI IJI0I0B LIUTPYCOBBIX.

DKCTPAaKIUs KAPOTHHOUIOB U3 MOPKOBH.

KoHTposnbHBIE BOIIPOCHI:

1. Byner nu mpo6a B OpoMHO# BOJIOM MONOKUTEIBHOM ISl IMMOHEHA? A 1j1st MeHTOo a7
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2. Kakue mpomayKThl NErwaparanuyd TepHuHa OO0eCIBEYMBAIOT OPOMHYIO BOAY M pPacTBOp MEepMaHraHaTa
Kanua?

3. Yem 00yci0BiI€HA JIETYYECTh TEPIICHOB C BOASHBIM MapoM?
4. Kakue pactBoputenu Haubonee 3¢(eKTUBHBI 115 SKCTPAKLKs KapOTUHOUIOB U3 MOPKOBH?
JlaGoparopHnsble 3ansaTus. JlaboparopHasi padora «CBoiicTBa CTEPOHI0B»
KauectBennsie peakuun Ha xonectepuH (peakmus udda u peakius CaibKOBCKOTO).
KadecTBeHHBIE peakiiu Ha )KeTIHbIE KUCIOTHI (Tipoda ['est, mpoba Ilerenkoddepa).
KoHTponbHBIE BOTPOCHI:
1. Kakue Ononoruueckue GyHKIUH BBITIOTHAET XOIECTEPUH?
2. Kakue BeliecTBa MOTyT CHHTE3UPOBATHCS B HAILIEM OpraHU3MeE U3 XoJiecTepruHa?
3. Kakum 06pa3zoM npoBOAST KOJTMYECTBEHHOE ONpEIeTIeHHE XoiIecTeprHa’?

3ajaHus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
I. U3yuuTe marepuall o TeMe JICKLIHH.
II. OTBeTHTE HA BOPOCHI:

1. ApoMaTHYHOCTb U €€ 0COOCHHOCTH B PsIly MATUYICHHBIX T€TEPOIMKIIOB C OMHUM rerepoaroMoM (pypaH,
nuppoi, ThodeH). BausHue rerepoaroMa Ha PEaKIMOHHYIO CIIOCOOHOCTh MATHWICHHBIX T'€TEPOIMKIOB B
PeaKIHsIX IEKTPOPHUIHLHOTO 3aMEICHHS.

2. OxapakTepu3yruTe OCHOBHBIE CBOMCTBA APOMATHYECKHUX IIECTUWICHHBIX T€TEPOIMKIIOB C IBYMSI aTOMaMH
azoTa (IMa3uHBbI).

3. Kero-eHonpHas Tayromepusi 0apOMTYPOBOM KUCIIOTHI, (papMaKoJIOrHiecKkoe 3HauaHue 0apOUTyparos.
4. IlpuBenure CpaBHUTEIBHYIO XapaKTEPUCTUKY OCHOBHBIX CBOMCTB IUPpOJIa U MUPHUINHA.

5. IlepBuynas, BropuuHas u TpetudHas ctpykrypa JHK u PHK. Kakue tumbl cBsizeil cTaOMIM3UPYIOT U
MOJACPAKUBAIOT 3TU CTPYKTYphI? [IpHHIINIT KOMITTIEMEHTapHOCTH.

6. l'uaponus HykienHOBBIX KUCIOT. CriocoOw! onpenenenus cocrasa JJHK u PHK.

7. Ctpoenue U GpyHKIMH HYKJICO3UIMOHO- U nonmudocparoB: AMD, AIID, ATO.

8. Ctpoenue u GyHKIIUYA HUKOTHHAMUANHYKICOTUIHBIX KodepmernToB (HAJ[+, HAJID).
9. JIekapcTBEHHBIE CPEJICTBA HA OCHOBE MOAU(DHUIIMPOBAHHBIX HYKJICHHOBBIX OCHOBAHU.

10. N3meHeHnEe CTPYKTYpbl HYKJIEHHOBBIX KHCJIOT MOJ JACHCTBUEM XUMHUYECKHX BEIIECTB W pPaJUallvH.
MyTareHHo€ JelCTBUE a30TUCTOM KHUCIOTHI.

11. Crpoenue u CBOMCTBAa HEOMBUISIEMBIX JIUIHIOB.

12. Ctpoenue, cBOHCTBA ¥ OMOIOTHYECKAS POJIb XOJIECTEPHHA U ITPOAYKTOB €T0 MPEBPAIICHHS B OPraHU3Me.
13. Knaccuduxkarnus, ctpoeHre 1 OUOIOTHIecKas poiib U30MPEHOMUIOB U TEPIICHOB.

14. CtpoeHue u cBOMCTBa KAPOTHHOUOB.

15. OxapakTepu3yiTe CTPOCHUE M CBOMCTBA TAaKUX AJIKAJIOHUJI0B, KaK HUKOTHH, MOP(HH, XUHWH, aTPOIIHH.

II1. IToaroToBeTECH K JIaOOPAaTOPHBIM padboTam «CBOMCTBA MATHUICHHBIX T€TEPOILMINUYECKUX COSAUHEHUID,
«CBolCTBa MIECTUWICHHBIX T€TEPOLIMIINYECKUX COeANHEHU I, «CBOMCTBA MOUYEBOM KHUCIIOTHI U €€ COoJei,
«CBoiicTBa ankamonznoBy», «CBoiicTBa TepneHOB», «CBoHCTBa cTeponaoB». OTBETbTE HAa KOHTPOJIbHbBIE
Borpockl. [locne BbimonHeHHst 1aboparopHON pabOThl BHECHUTE B J1AOOPAaTOPHBIM JKypHal ypaBHEHHUS
peaxiuii, HaOJIIOAEHUS ¥ BBIBOABI 110 MPOBEACHHBIM OTIBITAM.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

2 cemectp
*  TEKyImui KOHTPOJb — 80 OamioB

* KOHTPOIBHBIEC Cpe3bl — 2 cpe3a mo 10 6amnoB KaKabIid

Pacripenenenne 6aioB 1mo 3aJaHusIM:
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No  [HaszBanue tembl | DopMbl Max. MeTtoauka mpoBeICHUS 3aHATUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboTHI KOHTpOJs | OayuioB
/ cpe3sl
1. OCHOBHI Pemenue 8 [IpemycMoTpeHo perieHue 3a1a4 Ha ABYX MPAKTHUECKHUX 3aHATHSAX, IO
CTPOCHUS H CUTYyaIlo 2 3amauu Ha 3aHsTHH (4 Oayura Ha KaxjaoM 3aHsATHH). Ha pemrenue
METOIBI HHBIX 3amad oTBoaUTCS 20 MUHYT.
WCCIICIOBAHUS 3amadq 3amauu AJ1s penieHus BeIIAOTCS 3apanee. Ha 3aHaTHN npenoaBarenb
OpPTaHHYECKHUX 3aJlaeT CTYACHTY IO 2 3aJa4¥ U3 BBIJAHHOTO 3apaHee IMepeyHsl.
COCIUHCHHH, Pemenne xaxmon 3aga9d CBOJIUTCS K:
JISKAITUE B - MOAPOOHOMY OTBETy Ha MPOOJIEMHBIC BOMPOCHI, KOTOPHIX MOXKET
OCHOBE OBITh 33J1aHO HECKOJIBKO ISl CAMOCTOSITEIIBHOTO OCMBICIICHUS,
pa3paboTkw, - K M3JIOKEHUIO MaTeprala 1o ONpeIeICHHON TeMaTHKe.
UCCIIEZIOBAaHUHN 1 4 Gayta — CTyaeHT pemni 00e 3a1auu 0e3 OIMOOK U HEZ0UETOB,
AKCIEPTU3EI 3 Gayia - CTYJIEHT IOMYCTHII IIPY PEIICHUY OIHOM U3 3a/1ad HEI0UeT;
JICKapCTBEHHBIX 2 Oamna — CTYACHT PeIlni OAHY 3a/iady 0e3 OmMOOK W HEJ0YECTOB /
CPEICTB, CTYIEHT JONMYCTHWJ B PCIICHUM KAXKIOM 3a7a4ul HEIOYEThl WIIH
JICKapCTBEHHOTO OIINOKHY;
PacTUTEIHHOTO 1 Oamm — CTyOeHT pemui OAHY U3 JBYX CHTYallMOHHBIX 33134 C
CBIPBS U HeJlo4YeTaMu U ONIMOKOM, BTOpas 3a/1a4a pelicHa HeMPaBUIbHO WITH K
OHMOJIOTHYECKUX €€ PEIICHUIO CTYICHT HE MPUCTYTIIIT;
00BEKTOB. 0 6ammoB — 00e 3a7a4¥ PENICHBI HETIPaBWIIBHO MK K PEIICHUI0 00eHX
3aJ1ad CTYJICHT HE TIPUCTYIINIL.
3ammra 24 [IpenycMoTpero BeIMomHEHUE 8 1abopaTopHBIX padoT mo 3 Gamra 3a
maboparop KOKIyl0. 3amuTe J1abopaTopHOW pabOTHl  TPEIIIECTBYET €€
HBIX paboT BBITIOJTHEHHE C O00A3aTelIbHBIM COONIONEHHUEM TMPABWI TEXHUKH
0€30IacHOCTH.
bamnmer 3a 3amuTy omHOW JabOparopHOW pPabOThl CYMMHUPYIOTCS
clemyronuM odpa3om:
1 Gamr — 3a BBITOJIHEHHE JTaOOPATOPHON PabOTHI C COOIOACHHEM
MpaBWI TEXHHKH O€30MacHOCTH W MpaBWIbHOE OQpOpMIICHHE
nmabopaTopHOM paboTHI B paboucii TeTpau;
2 Gaiia — 3a OTBET Ha KOHTPOJBHEIN BOIIPOC K JabopaTopHO paboTte
(mpenomaBarenp 3amaeT ONWMH KOHTPOJBHBIA BOMPOC M3 MEPEUHs
BONPOCOB K JTabOpaTropHOW paboTe; ecinH CTYyIeHT [OaeT Ha Hero
TIOJTHBIN BEPHBINA OTBET, HAUNCIISAETCS 2 6alia; €CIu OTBET HETIOIHBIH,
HaumcisgeTcs 1 6a, ecim OTBET OTCyTCTBYET — 0 6aIIIOR).
TecTupon 10 B tect Bxoaut 10 3amanuii. 3a KaKaplid MPABUIIBHBIM OTBET CTYAEHT
aHne(KoH noiydvaer 1 6am.
TPOJIBLHBI

i cpe3)
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2. Crpoenne u | Pemenue 12 [IpegycmoTpeHo pelieHue 3a1a4d Ha TPEX NPAKTHUECKUX 3aHATHSIX, 110
CBOHCTBa CUTYyaLuo 2 3amauu Ha 3aHsTHH (4 Oayura Ha KaxjaoM 3aHsATHH). Ha pemrenue
YIJIEBOAOPOIOB | HHBIX 3aga4 oTBOAUTCA 20 MUHYT.
" 3amadq 3amaun Ui pelIeHus BbIaloTCs 3apanee. Ha 3aHsTun npenonasarens
MOHO(YHKIIHOH 3aJaeT CTyACHTY 10 2 33/1a41 U3 BBIAHHOTO 3apaHee IepeyHs.
ANBHBIX Pemenne kaxmoii 3a1a4n CBOAUTCS K:
OpraHUYeCcKUuX - OAPOOHOMY OTBETYy Ha MpPOOIEMHBIE BOIPOCHI, KOTOPBIX MOXKET
COCIMHEHHI; UX OBITH 3aJJaHO HECKOJIBKO ISl CAMOCTOSITEIBHOTO OCMBICTICHUS,
NpUMEHEHUE - K U3JIOKEHHUIO MaTepHala Mo OnpeeieHHON TeMaTHKe.
11 pa3paboTKu, 4 Gayta — cTyaeHT pemni 00e 3a1auu 0e3 OIMMOO0K U HEZOUETOB,
UCCIIeIOBaHUH U 3 Ganna - CTYOEeHT AOMYCTHII IIPH PELICHUU OIHOW U3 3a/1a4 HEJ04UeT;
9KCTIEPTU3BI 2 Oanna — CTYIEHT pelws OfHy 3agady 0e3 ommOOK M HEIOoYeToB /
JIeKapCTBEHHBIX CTYACHT JAONYCTHJ B pEHICHUH KaKAOH 3a7aud HEJOYeThl WIH
CPEICTB. OIINOKHY;
1 Gamn — CTyAeHT pelni OOHY M3 JABYX CHTYallMOHHBIX 3agad C
HeJloYeTaMu U ONIMOKOM, BTOpas 3a/1a4a pelicHa HeMPaBUIbHO WU K
€€ PELICHUIO CTYACHT He PUCTYIIHI;
0 OannmoB — 00e 3a1a4ul peUIeHbl HEMPAaBHIBHO WIH K UX PELICHUIO
CTYACHT HE IPUCTYIHI
3ammra 36 [IpenycmoTpeno BeimonHEeHHE 12 pador mo 3 Oamna 3a KakIyro.
maboparop 3ammre JabopaTOpHOM PabOTHI MPEAIIECTBYET €€ BBIMOTHEHHE C
HBEIX paboT 00s13aTeTLHBIM COOTIOICHUEM TTPABMIT TEXHUKHA O€30TTaCHOCTH.
bamnmer 3a 3amuTy omHOW JaboparopHONW pPabOThl CYMMHUPYIOTCS
clemyronuM odpa3om:
1 Gamr — 3a BBITOJIHEHHE JTaOOPATOPHON PabOTHI C COOIOACHHEM
MpaBWI TEXHHKH O€30MacHOCTH W MpaBWIbHOE OQpOpMIICHHE
nmabopaTopHOM paboTHI B paboucii TeTpau;
2 Gaiia — 3a OTBET Ha KOHTPOJBHEIN BOIIPOC K JabopaTopHO paboTte
(mpemonaBareNib 3aJ1a€T OJWH KOHTPOIBHBIA BOMPOC W3 TEpPEUHs
BOIPOCOB K JaboparopHOil paboTe; eciy CTYJCHT JaeT Ha HEro
TIOJTHBIN BEPHBIA OTBET, HAUNCIIAETCS 2 6alia; €CIu OTBET HETIOIHBIH,
HaumcisgeTcs 1 6ai, ecim OTBET OTCYTCTBYET — 0 6aIIIOR).
TecTupon 10 B tect Bxoaut 10 3amanuii. 3a KaKaplid MPABUIIBHBIM OTBET CTYAEHT
aHne(KoH noiydvaer 1 6am.
TPOJILHBI
i cpe3)
3. Hroro 3a cemectp 100
3 cemectp
*  TeKylui KOHTpoib — 50 6aysioB
*  KOHTPOJIBHBIEC Cpe3bl — 2 cpe3a mo 10 6amIoB KaKabIi
* mnpemuasbHble O0aibl — 10 6amios
* OTBeT Ha ’Kk3aMeHe: He Oonee 30 6amioB
Pacripenenenne 6aioB 1mo 3aJaHusIM:
No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpOs | Oamios

/ cpe3sl
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Crpoenne u | Pemenue 8 [IpemycMoTpeHo perieHue 3a1a4 Ha ABYX MPaKTHUECKUX 3aHATHSX, IO
CBOWCTBA CUTYyaIlo 2 3amauu Ha 3aHsTHH (4 Oayura Ha KaxjaoM 3aHsATHH). Ha pemrenue
rerepoyHKIMO | HHBIX 3amad otBoaUTCS 20 MUHYT.
HAJTBHBIX 3amadq 3amauu AJ1s peuieHusl BeIIAOTCS 3apanee. Ha 3aHaTHY npenogaBarenb
OpPTaHHYECKHUX 3aJlaeT CTYACHTY IO 2 3aJa4¥ U3 BBIJAHHOTO 3apaHee IMepeyHsl.
COCITUHCHMIA; UX Permenne xax o 3a1a4u CBOUTCS K:

MPUMEHEHUE - MOAPOOHOMY OTBETYy Ha MPOOJEMHBIC BOMPOCHI, KOTOPBIX MOXKET
TSt pa3paboTKH, OBITh 33J1aHO HECKOJIBKO ISl CAMOCTOSITEIIBHOTO OCMBICIICHUS,
UCCIICZIOBAaHUHN 1 - K M3JIOKEHUIO MaTepralia 1o ONpeIeICHHON TeMaTHKe.

AKCIIEPTU3BI 4 Gayta — cTyaeHT pemni 00e 3a1auu 0e3 OIMMOO0K U HEZOUETOB,
JICKapPCTBEHHBIX 3 Gayia - CTYJIEHT MOMYCTHII TIPU PEIICHUY OIHOM U3 3a/1ad HEI0UeT;

CPEICTB, a 2 Oanna — CTYIEHT pelws OfHy 3agady 0e3 ommOOK M HEIOoYeToB /
TaK)KEe CO3JIaHUS CTYIEHT JONMYCTWJ B PCIICHUM KAXIOW 3a7a4ul HEIOYECTHl WIIH
Y TIOJIJICPIKaHUS OIINOKHY;

B MTOBCETHEBHOM 1 Oamm — CTyOeHT pemui OAHY U3 JBYX CHTYallMOHHBIX 3334 C

KU3HU U B HeJloYeTaMu U ONIMOKOM, BTOpas 3a/1a4a pelicHa HeMPaBUIbHO WU K
npodeccroHab €€ PEIICHUIO CTYICHT HE MPUCTYTIIT;

HOWM 0 6ammoB — 00e 3a7a4¥ PEIICHBI HETIPAaBWIBHO MK K PEIICHUI0 00euX
JESATSILHOCTH 3aJ1ad CTYJICHT HE TIPUCTYIINIL.
0e30macHbIX 3amuTa 18 [IpenycMoTpero BeIMoMHEHUE 6 1abopaTopHBIX padoT mo 3 Gamra 3a
ycnoBuit maboparop KOKIyl0. 3amuTe J1abopaTopHOM pabOoTBl  TPEIIIECTBYET €€
JKU3HCICATCIBH (HBIX paboT BBITIOJIHCHUE C O0OS3aTeIbHBIM COONIONEHWEM TIPaBUI  TEXHUKH
OCTH. 0e30IaCHOCTH.
bamnmer 3a 3amuTy omHOW JabOpaTopHONW pPabOThl CYMMHUPYIOTCS
clemyronuM odpa3om:
1 Gamr — 3a BBITOJIHEHHE J1aOOPATOPHON pPabOTHI C COOMIOACHHEM
MpaBWiI TEXHHKH O€30MacHOCTH W MpaBWIbHOE OQpOpMIICHHE
nabopaTopHOM paboTHI B paboucii TeTpaIu;
2 Gaiia — 3a OTBET Ha KOHTPOJBHEIN BOIIPOC K JabopaTopHO paboTte
(mpenomaBarenp 3agaeT OAMH KOHTPOJBHBIA BOMPOC W3 MEPEUHs
BONIPOCOB K JTabOpaTropHOW paboTe; ecinH CTyIeHT [OaeT Ha Hero
TIOJTHBIN BEPHBIA OTBET, HAUMCIISETCS 2 6alia; €CIu OTBET HETIOIHBIH,
HaumcisgeTcs 1 6a, ecim OTBET OTCyTCTBYET — 0 6aIIIOR).
TecTupon 10 B tect Bxoaut 10 3amanuii. 3a KaKaplid MPABHIIBHBIM OTBET CTYAEHT
aHne(KoH noiydvaer 1 6am.
TPOJIBLHBI
i cpe3)

Crpoenne u | Pemenue 6 [IpemycMoTpeHo pelieHue 3a/1ad Ha JIBYX MPAKTUYCCKUX 3aHATHUSX, 2

CBOWCTBA CUTYyaIlo 3aJlaud Ha OHOM 3aHsATWH (4 Oama) m 1 3amada Ha IPYroM 3aHATHUU
TFETEPOLUKIINYE | HHBIX (2 Gamna). Ha pemenne aByx 3amau orBomuTcst 20 MUHYT, OIHON

CKHUX 3aja4 3aaaun — 10 MUHYT.
OpPTaHHYECKUX 3amauu AJ1s penieHus BeIIAOTCS 3apanee. Ha 3aHaTHY npenoaBarenb
COCITUHCHMIA; UX 3aJlaeT CTYACHTY IO 2 3aJa4¥ U3 BBIJIAHHOTO 3apaHee IMepeyHsl.
MPUMEHEHUE Permenne xaxmoi 3a1a4u CBOUTCS K:

11 pa3paboTKu,
HCCIICAOBAaHMUN 1
AKCIEPTU3BI
JICKapPCTBEHHBIX
CPEICTB, a
TaKKe CO3JaHMs
Y TIOJIJICPIKaHUS
B ITIOBCETHEBHOM
JKU3HU U B
npoeccruoHab
HOM
JIEATENNLHOCTHU
0e30IMacHBIX

- OAPOOHOMY OTBETYy Ha MpPOOIEMHBIE BOIPOCHI, KOTOPBIX MOXKET
OBITH 3aJJaHO HECKOJIBKO ISl CAMOCTOSITEIBHOTO OCMBICTICHUS,

- K U3JIOKEHHIO MaTepHala Mo OnpeeieHHON TeMaTHKe.

4 Gayta — CTyaeHT pemni o0e 3a1a4u 0e3 OIMMOOK U HEZ0UETOB,

3 Ganna - CTYOEeHT AOMYCTHII IIPH PELICHUU OIHOW U3 3a/1a4 HEJ0UET;
2 Oanna — CTYIEHT pelws OfHy 3agady 0e3 ommOOK M HEIOoYeTOB /
CTYACHT JAONMYCTHJ B pEIICHUH KaKAOH 3a7aud HEJOYeThl WIH
OIIIMOKH;

1 Gamn — CTyAeHT pelini OOHY M3 JABYX CHTYallMOHHBIX 3agad C
Helo4YeTaMHu M OIIMOKOW, BTOpas 3a/iaya pelleHa HeMpaBUIIbHO HITH K
€€ PELICHUIO CTYACHT He PUCTYIINI;

0 OannmoB — 00e 3a1auul pPeUIeHbl HEMPABHIBHO WM K UX PELICHUIO
CTYACHT HE IPUCTYIHI
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yCIOBHIA 3amuTa 18 [IpenycmoTtpeHo BeImonHeHHe 6 paboT mo 3 Oama 3a KakAylo.
JKUBHEACATETIRH | tabopatop 3ammre nabopaTopHOW pPabOTHl MPEIIIECTBYET €€ BBHIMOJHEHHE C
oCTH. HBIX paboT 00s13aTeNbHBIM COOIONCHNEM MPAaBHJI TEXHUKU 0€30acHOCTH.
Banmner 3a 3ammTy oxmHOW J1abopaTOpHOW pPabOTBl CyMMHUPYIOTCA
CIIEAYIOIIUM 00pa3oM:
1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEM
NpaBWI TEXHUKH OE30IacHOCTH W MpaBWiIbHOE OQOpMIICHHE
nabopaTtopHO# paboThI B paboueii TeTpay;
2 Oanna — 3a OTBET Ha KOHTPOJIBHBIM BONPOC K J1a0OpaTopHOi paboTte
(mpemonaBarenb 3alaeT OAWH KOHTPOJBHBIA BOMPOC W3 MEpeyHs
BONPOCOB K JabopaTropHOil paloTe; eciau CTYOEHT JaeT Ha Hero
MOJTHBIA BEPHBIN OTBET, HAYHCIISAETCS 2 Oaliia; €ClIM OTBET HETIOIHBIH,
Haymcisercs 1 6ami, ecnu oTBeT OTCyTCTBYeT — 0 6asioB).
TecTupon 10 B tect Bxoaut 10 3amanmii. 3a KaKaplid MPABMIIBHBIA OTBET CTYAEHT
aHue(KoH momydaeT 1 6am.
TPOJIbHBI
i cpe3)
IIpeMuansHBIC OaITHI 10 JloToTHUTEIbHBIE TPEMHUATBHBIC OAJUTHI HATUCIISFOTCSI:

— 32 BCE BBHINOJHEHHBIE W 3aIIWIICHHBIE Ha MaKCHUMAalbHBIA Oai
nabopaTopHbIe pabOTHI, 3aINIAHUPOBAHHBIC HA CEMECTp — 5 OaJuToB

— yd4acTue ¢ JAOoKjIagoM B MeXIyHapomaHOW Hay4YHO-NPAKTUYECKOH
KoH(pepeHH «JlepkaBUHCKHE YTEHUs» — 5 0aluloB, €CIU JIOKIa]
3aHsT MPU30BOE MecTo — 10 GaymoB
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OTBeT Ha PK3aMCHE

30

15-20 ©annmoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHuUs
OusieTa Ha OLICHKY «YAOBJICTBOPUTEILHO»

21-25 06anynoB — CTYyAEHT PAacKpbLl OCHOBHBIE BOMPOCH M 3aJaHus
OuseTa Ha OLIEHKY «XOPOLIOY,

26-30 6amnoB — CTYAEHT PAacKpbLl OCHOBHBIE BOMPOCH M 3aJaHuUs
Ousera Ha OLIEHKY «OTIMYHO».

DK3aMEHAMOHHBIA OWJIET BKIIOYAaeT 3 BOMpoca: 2 TEOPETHUYECKUX
BOIPOCAa WU OAHY CHUTyalMOHHYyIO 3ajgauy. Kaxnaelii M3 BOmpocos
ouenuBaercs B 10 6amnos.

OTBeT Ha TEOPETUUYECKUI BOTIPOC:

10 OaIoB — WUCUEPNBIBAIONIMI OTBET Ha BONPOC, CBOOOJHOE
BJIaJICHNE TEPMUHOJOIHEH, TIyOOKOe MOHMMaHHWE OWOXMMHUYECKHX
MEXaHU3MOB, CIOCOOHOCTP K JIOTHYECKOMY MBIIUICHUIO |
CaMOCTOSITENTbHBIM ~ YMO3AKJIIOUEHHUAM, 3HaHUE JIONOIHUTEIbHOU
JUTEPATYPHI;

9 ©OamnoB — mMONMHBIA OTBET Ha BOMpOC, CBOOOAHOE BIalcHHE
TEPMHUHOJIOTHEH, TITyOOKOEe MOHNMaHHEe OMOXUMHYECKIX MEXaHU3MOB,
CIOCOOHOCTh K JIOTHYECKOMY MBIIUICHHIO WM CaMOCTOSTEIbHBIM
YMO3aKJIIOYEHUAM, 3HAaHUE TOTIOTHUTENBHOMN JINTEPATYPHI;

8 OamnoB — MONHBIA OTBET Ha BONPOC, CBOOOAHOE BIAJCHUE
TEPMHUHOJIOTHEH, TITyOOKOEe MOHNMaHHEe OMOXUMHYECKIX MEXaHU3MOB,
CHOCOOHOCTH K JIOTHYECKOMY MBIIIJICHHUIO;

7 0amioB — HENOCTAaTOYHO MOJHBIM OTBET Ha BOIMPOC, XOpOIIee
BJIa/ICHUE TEPMHHOJIOTHEH, MOHMMaHue OMOXMMHYECKIX
MEXaHU3MOB, CIOCOOHOCTD K JIOTHYE€CKOMY MBILIICHHIO;

6 0OamIoB — HEJOCTAaTOYHO MOJHBIM OTBET Ha BOIMPOC, XOpOIIee

BJIaACHUC TepMI/IHOJIOFI/Iefl, HCOOCTAaTO4YHOC IIOHMMAaHHEC
OHMOXHUMHUYECKUX MECXaHHU3MOB;,

5 0anIoB — HEMOJIHEIA OTBET HAa BOIPOC, YAOBJICTBOPUTCIBHOC
BJIaACHUC TepMI/IHOJIOFI/Iefl, HCOOCTAaTO4YHOC IIOHHMMAaHHEC

OMOXMMHUYECKUX MEXaHU3MOB;

4 Oamma — OTBET Ha BOIPOC YACTUYHBIA WM COACPKHUT OIIUOKH,
YAOBIETBOPUTEIHLHOE BIaICHUE TCPMUHOJIOTHEH;

3 Oayia — OTBET HEIIOJIHEIH, YaCTh MaTepralia U3J0KeHa HEBEPHO;

2 Oamwa — TrpyOble oOmUOKH, NpeAcTaBieHa (parmeHTapHas
nHGOPMAIHS IO BOTIPOCY;

1 Gay — mOTBITKA OTBETA Ha BOTIPOC;

0 GayToB — OTKa3 OT OTBETA.

Pemenue cutyaunonHoi 3agaqu:

10 6amIoB - COCTaBICH MPABWILHBIA AJITOPUTM PELICHUS 3a]laud, B
JIOTUYECKOM PaCCYKIICHUU HET OIIUOOK, €CTh OOBSCHEHHUE PEICHUS,
MOJTyYeH BEPHBIM OTBET, 3a/laua peIIieHa PalMOHAIBLHBIM CIIOCOO0OM;
CTYIIEHT IEMOHCTPUPYET OTIIMYHOE 3HAHUE MaTepHaa;

9 0a/mIoB - OTBET Ha BOMPOCHI 33/Ia4M JIaH MPABUIBHO; OOBSCHCHHE
xoma e€ pelleHus MoApOOHOE, MOCIENOBaTeIbHOE, T'PAMOTHOE, C
TEOPETUICCKUMHU 000CHOBAHUSIMH,

8 0ayuIoB - OTBET HA BONPOCHI 33aJayl JaH MPaBWILHO, OOBSICHEHUE
XoJ1a e€ pelIeHus: HeTOCTAaTOYHO MOJPOOHOE;

7 0a/mIoB - OTBET Ha BOIPOCHI 33Jlaudl JIaH MPaBWIBHO, 0OBICHEHUE
xoma e€ pemeHus MoxpoOHOe, HO HEMOCTaTOYHO JIOTUYHOE, C
SIVMHUYHBIMU OIIMOKAMH B JETANISIX, HCKOTOPBIMH 3aTPyAHCHUSIMU B
TEOPETUIECCKOM 000CHOBAHHU;

6 OawioB - OTBETHI HAa BOMPOCHl 3aJaydl JIaHbl IPABUIBHO;
O0OBSICHCHHE XOJla €€ PEICHUSI HEAOCTAaTOYHO TOJTHOE, C OIINOKaMH,
CJTa0BIM TEOPETHUECKUM 000CHOBAHUEM;

5 OawioB - OTBETHI Ha BOMPOCHl 3aJaydl JIaHbl IPABUIBHO;
OOBSICHCHHE XOJa €€ peHICHWs YacTHYHOe, CO  ClIal0biM
TEOPETUICCKUM 000CHOBAHHEM;

4 Gana - OTBETHI Ha BOMPOCHI 3a/1a4H JIaHBI IPABHIILHO; OOBSICHEHUE
XO0Jla €€ PEIICHUs C OIMMOKaMu, 0e3 TEOpEeTHISCKOr0 000CHOBAHUS;

3 Oayna - 3aJaHue TMOHSATO NMPABWIBHO, JIAaH MPABWIBHEIA OTBET, HO

HET 00BACHEHUS X0Ja pCUICHUA,
7 AaAaTTa - OTRATLET WA ROTNOCLT 29790 TAWULT HermhaRUTLRITO®
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5. |MBauBuyanbHBIE 3a0aHUA, 30 Habop nomonHuTenbHBIX 0aJUIOB pa3pelleH CTYACHTY, PACKPBIBLIEMY
C TIOMOIIBIO0 KOTOPBIX Ha 5K3aMEHEe OCHOBHBIC BOIPOCHI M 3aJaHHs OWJieTa Ha OLIEHKY He
MOXHO HaOpaTb HUXE «YIOBIETBOPUTEIBHON.
JOTIOJTHUTENIbHBIE OalTbI Heo0xonumo OTBETUTH HA YCTHBIE BOIIPOCHI IO OCHOBHBIM pa3lesiaM
Kypca 1O MpOMYyIIEHHBIM WIH HE CHAaHHBIM B TEYEHHE CEMecTpa
TeMaM.

CryneHT moiydaeT He Ooiee 3 BONPOCOB, OTBET HA KaKIbIN
oreHuBaeTcs B 10 0amioB (CM. BBIIIE).

[Ipu moBTOpHOW cHade TEeMBl Oalljibl, IMIOJyYEHHBIC paHee,
OOHYJISIFOTCSL.

6. Hroro 3a cemectp 100

HtoroBas omeHka 1O »dKk3aMmeHy BeicTaBisiercss B 100-0ayibHON 1mikame W B TPaTUIMOHHOMN
yerplpexOaipHol  mikane. IlepeBon 100-OamnpHON  pEeHTHHIOBOW  OLIGHKM 1O JUCHUIUIMHE B
TPAJAMIIMOHHYIO YETHIPEXOATUTHHYIO OCYIIECTBISIETCS CISIYIOINM 00pa3oMm:

100-6annpHas cucrema Tpagunuonnas cucrema
85 - 100 6anyoB OTnuyHO
70 - 84 Gannos Xoporo
50 - 69 6aiuioB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
3amura JabopaTopHbIX padoT

Tema 2. CTpoeHuUE U CBOWCTBA YITIEBOAOPOIOB M MOHO(DYHKIIMOHAIBHBIX OPTAHMUECKUX COCTMHEHUI; UX
MpUMEHEHHUE AJis pa3pabOTKH, UCCIETOBAHUM U AKCIIEPTU3bI JIEKAPCTBEHHBIX CPEJICTB.

1. CpaBHHTE BpeMs IPOTEKAHU peaKkIfii MPUCOeTMHEHUS K ATUJICHY U arleTusieny. [louemy ankeHsl 6oee
PEaKIIMOHHOCIIOCOOHBI, YeM aJIKUHBI?
2. IlouemMy aneTusieH, MOMyYEHHBIN U3 KapOuaa KaJblus, UMeeT HeNPHUATHBIN 3anmax? Kak maxHeT 4ucThIi
aleTUJICH?
3. IloueMy mpu HeZOCTATKE KUCIOPO/IA alleTHIIEH CropaeT KONTSIIUM OpaHXeBbIM miameneM? Kakum Oynet
[[BET IJIAMEHU TP CKUTAaHUH alleTUIICHA B M30BITKE KUcIoponaa?
4. Tlouemy aneTuiieH oOpa3yeT aleTHJICHHIbl METAJUIOB, a METaH W STWJIEH B pEaKIUH TAaKOro THUIA HE
BCTynatoT? Bee i ankuHbl MOTYT 00pa30BhIBATh alleTUIICHUIBI?

Pemenue CUTYAIIMOHHBIX 3a/1a4

Tema 4. CTpoeHue 1 CBOMCTBA F€TEPOIUMKINYECKUX OPraHUYECKUX COCIUHEHHI; UX TPUMEHEHUE TSI
pa3paboTKH, UCCIeT0BaHUMN 1 SKCIIEPTU3HI JIEKAPCTBEHHBIX CPEACTB, a TAKXKE CO3JaHUS U MONJIEPKAHUS B
MOBCETHEBHOM JKU3HU U B TPO(EeCCHOHANBHOM 1eATEIbHOCTH O€30MaCHBIX YCIOBU KU3HEAEATEIILHOCTH.

1. Ilpeanoxure cxeMy CUHTE3a AUU3ONPOINUIOBOTO 3pupa U3 ponaHona-1 u COOTBETCTBYIOIIUX
HEOPraHUYeCKUX pPEeareHTOB.

2. YcTaHOBUTE CTpOCHUE coenuHeHus, nmeroniero coctaB C5H120, ecnu U3BECTHO, YTO OHO HE pearupyer
C METaJUIMYECKUM HaTpUeM NpU KOMHATHON TeMIlepaType, pacTBOPSETCS B KOHIIEHTPUPOBAHHON cepHOM
KHCIIOTE€ U TPU HArpeBaHUM C SKBUMOJIEKYJISPHBIM KOJUYECTBOM HOIOBOJOPOAHON KHUCIOTHI 0Opa3yer
MOJANKaH M CHHUPT, NpeBpallalolIMiics NpU OKUCICHUM B aleToH. HamummTe cXembl yKa3aHHBIX
MPEBPAILICHUH.

3. [IlpoBemute cooTHEceHUE CTPYKTyphl 1,1,2-Tpuxiiop3TaHa W CHUTHAJIOB NPOTOHOB B crekTpe [IMP
(mpuBenEH HAa PUCYHKE).
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Cunextp [IMP 1,1,2-Tpuxnopstana
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Tema 4. CTpoeHue 1 CBOMCTBA rETEPOIMKINYECKUX OPraHUYECKUX COCIUHEHH; UX TPUMEHEHUE TSI
pa3paboTKH, UCCIeT0BaHUMN 1 SKCIIEPTU3HI JIEKAPCTBEHHBIX CPEACTB, a TAKXKE CO3JaHUS U MONJIEPKAHUS B
MOBCETHEBHOM JKU3HU U B TPO(eCCHOHANBHOM 1eATEIbHOCTH OE30MaCHBIX YCIOBUI KU3HEAEATEIILHOCTH.

1. OTBeyaer 1 paBUIIaM COBPEMEHHOM MEXTyHAapOIHOM HOMEHKIIATYPhI Ha3BaHUE «2-MeTHII-4-0yTaHom»?
a) Ha3BaHME JITAHO TIPABHIHHO

0) HETIPaBUJILHO PACIIOI0KEHBI COCTABHBIC YaCTH HAa3BAHUS

B) HEMPaBUJIILHO BbIOpaHa HyMepaIys

I') HepaBWJIbHO BbIOpaHa IIaBHas 1IeTb

2. Hanuiure ypaBHEHUE MOTYUYECHUS dTaHANIS U3 3TaHoja. KakoB MexaHU3M peakiuu:
a) OKHCJICHHE dTaHOoJIa

0) OKHCIIEHHE dTaHaAJS

B) pa3JIOKEHUE 3TAHOJIA

') BOCCTAaHOBJICHHUE ITaHOJIa

3. Kakoe coeauHeHue sBIsIeTCS MIPOIYKTOM JeKapOOKCHIINPOBAHHS JIeHIIMHA:
a) 3-meTtui-1-aMuHOOyTaH

0) 2- OKCO-4-MEeTHIIMEHTAaHOBAs KUCIIOTa

B) U30JICHITUH

r) 2-MeTUI-4-aMUHOOyTaH

1) BaJIMH

4. Ha3zoBHTEe MEXaHMU3M PEAKIIMU B3aUMOACHUCTBUS JIBYX MOJICKYJI ITPOMaHaIs:
a) NEKTPOPUIHLHOE MPUCOSTNHEHUE

0) HyKIeo(UITHLHOE 3aMEeIIEHUE

B) HYyKJI€O(HIHLHOE MPUCOSTUHEHUE-OTIIEIIIICHUE

I') JIMMUHUPOBaHUE

1) paauKalbHOE 3aMEIICHHE

5. Ha yem ocHOBaHBI aHTHOAKTEPHATILHBIE CBOMCTBA CYNb()aHMIOBOM KUCIOTHI:
a) MPENATCTBYIOT 00pa30BaHUIO (DOITHEBOM KUCIOTHI

0) aKTMBHO pearupyloT ¢ IyTaMHUHOBON KHCIIOTOM

B) TUJIPOJIU3YSCH, CO3JIAET CPENY, HECOBMECTUMYIO C KU3HBIO MUKPOOOB

I) pa3pyuiaet MeMOpaHy KJIETOK
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4.3 TIpomexxyTouHas aTTecTalus Mo AUCHUILTHHE TPOBOAUTCA B (hOpME 3a4eTa, SK3aMeHa

Tunossie Bonpocekl 3auera (OIIK-1, YK-8)

1. Beibepute HazBanue xioponpena CH2=CH-CCI=CH2 no 3amMmecTuTeIbHOi HOMEHKIIaType
a) 2-xsaopodyraamuen-1,3
0) 3-xmopobyTtaaueH-1,3
B) 2-x10p00yTeH-1,3
r) 2-xy0podyTaaueH-1,4
1) xJ0podyTeH-1,3

2. BbiOepuTe peareHTbl, ¢ MOMOIIbI) KOTOPBIX MOKHO Pa3JMYUTh CTHPOJ (BUHHMJIOEH30/1) U
ITHJIOCH30.1
a) pacTBOp NepMAHIaHATA KaJIUs
0) 6pom B pucyrcTBun 6pomua sxenesa(lll)
B) XpOMOBAasi CMECh IPU HArpeBaHUU
r) OpomMHasi Boga
3. BriGepute Ha3BaHME MPOIYKTA PEAKIIMK B3aUMOICHCTBUS TYaHUHA C a30TUCTOM KUCIOTOM. :
a) aJIcHUH
0) TUMHH
B) TUIIOKCAHTUH
I') KCAHTUH
4. BpiOepuTe MEIUIMHCKOE IPUMEHEHNE BUHHOM KHCIOTHI
a) MPOTUBOPBOTHOE CPEJICTBO
0) cocynopacumupsioniee cCpeacTBo
B) IPOTHUBOSIME MPU OTPABIICHUU IIETI0YaMHU
r) o0IIeyKpeIUIAIolIee CPEACTBO.
5. BriOepute Ha3BaHMUE MPOIYKTA PEAKIIMHA B3aUMOACHCTBUS JUMETHUIIAMUHA C COJITHOM KHUCIOTOM.
a) XJIOpUJ METUJIaMUHA
0) XJIOpU/I AMMETHIAMMOHMS
B) XJIOPU METHJISTUIAMMOHUS
r) XJ0pu GeHUIaMMOHUS

Tunosble 3axanus s 3a4era (OIIK-1, YK-8)
He npenycmoTrpeHsl.

Tunossblie Bonpocskl 3k3amena (OIIK-1, YK-8)
1. CucreMsl ¢ 3aMKHYTOM LIETIBIO CONPSKEHUS. APOMaTHYHOCTD U ee Kputepuu. IIpaBuino Xrokkens.
ApOMaTUYHOCTh KOHJCHCUPOBAHHBIX apeHOB (HadTaluH, aHTpalleH, (eHaHTpeH). Peakuun
ANEKTPOUIBHOTO 3aMEIeHHs] KOHICHCUPOBAaHHBIX apEHOB (Ha MpUMepe CyabQUpoBaHus Ha(TaIMHA).
2. Peakiuu 51meKTpoGWIBHOTO NPUCOEAMHEHUS B aJKEHaX, MEXaHW3M (Ha HpUMepe MpPUCOEIUHEHUS
rajloreHOB M rujaporajgoreHuposanusi). CrpoeHue KapOOKaTHOHOB; (aKTOPbI, ONPEAEISIOIMHUE HX
OTHOCHUTENbHYIO YCTOMUUBOCTD. [IpaBrio MapKkoBHUKOBA.
3. Auruapunasl kapOoHOBBIX KHCHOT. [lomyuenue. IIpeBpamieHue B KHCIOTBI, CIOXKHBIE 3(PHUPBI, aMHIBI,
ruapa3uasl. CpaBHEHHE AIMIIMPYIOMIEH CHOCOOHOCTH € JAPYrUMH (YHKIHMOHAIBHBIMH TPOU3BOIHBIMHU.
CMmeniaHHbIE aHTUIPUIBI

4.  ApoMaTM4HOCTh W KHCJIOTHO-OCHOBHBIC CBOWCTBAa IIypHHA, €r0 TayTOMEpPHbIE  (POPMBI.
JlakTuM-N1akTaMHasi TayTOMEpHsl TUAPOKCUIPOU3BOIHBIX MypHWHA — KCAHTHWHA, TUIIOKCAHTHHA, T'yaHUHA,
MOYEBOW KHUCIOTHI. KHCIOTHBIE CBOMCTBA MOUYEBOW KHCJIOTHI. N-METHJIMPOBAHHBIC KCAHTHUHBI — KO(EHH,
Teo(UIUTH, TEOOPOMHUH, 00pa30BaHUE COJICH.



TunoBble 3axanus s sk3amena (OIIK-1, YK-8)

1. Pazmuuarorcst mu [IMP-cniektper m3omepoB? [Ipeanonoxute, kak Oynet BeimisigaeTs [IMP-criektp
1,1,1-tpuxnopatana, eciau cuektp 1,1,2-Tpuxiopatany coaepxut asa curaana: d(CH2CI1)=3,5 m. x.
(my6mer) u d(CHCI2)=5,5 M. 1. (Tpumuier).

2. YKaXdTe XapaKTePUCTUYECKUE IOJIOCHI MOTJIONICHNI, BBI3BAHHBIC BaJCHTHBHIMU KOJEOAHUSIMHU CBSI3Ei
C=C u C-H. MoXHO 11 OTINYNTH |-NIEeHTEH OT 2-nIeHTeHa, cpaBHuBast ux MK-cnekrp?

3. BemectBo cocraBa C7H8O, He maer oxpammBanus ¢ FeCl3, ne obecueunBaer pactBop KMnO4, a B
pe3yabpTaTte OKHCIEHUS TpPHU HarpeBaHWU oOpa3yeT OCH30HWHYI0 KHCIIOTY. YCTAaHOBUTE CTPYKTYPHYIO
(bopMyTy HCXOTHOTO COCTUHEHUSI M HA30BUTE €T0.

4. TIpennoxuTe CXeMy CHHTE3a alleTUIICATUITUIOBON KUCIIOTHI U3 OE€H3071a.

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTECTALMKI

3auer

Onenka

Kommnerenmu

Heckpuntopsl (ypOBHH) — OCHOBHBIE IPU3HAKH OCBOCHUS (ITOKA3aTeNn
JTOCTH>KCHHUSI pE3yJIbTaTa)

«3a4TCHO»
(50 - 100 6anzoB)

OIIK-1

[MpuBomuT 00OCHOBaHHBIE MPUMEPHl TPUMEHEHHS OCHOBHBIX
METOJIOB OPTaHWYECKOTO aHaln3a I Pa3pabOTKH, UCCICTOBAaHUN 1
AKCTIEPTU3BI JICKapCTBEHHBIX CPEICTB, JICKapCTBEHHOTO
PaCTUTEIBHOTO CHIPhSI U OMOJIOTHUYECKUX 0OBEKTOB

VK-8

CaMocTosATeNbHO HICHTU(DUIIUPYET OMACHbBIE U BpeIHbIe (PaKTOPhI B
pamMKax  OCYIIECTBISIEMOHl  AESITENbHOCTH, B TOM  4YHCIIE
OTpPAaBJISIOIINE U BBICOKOTOKCHYHBIE BELIECTBA

«HE 3a4TCHO»
(0 - 49 GannoB)

OIIK-1

He w™oxer mnpuBecTd OOOCHOBaHHBIE NPUMEPHI MPUMEHEHHS
OCHOBHBIX METOZIOB OpPraHWYECKOTO aHaiu3a Uil pa3paboTKH,
UCCIENOBAHMM M DKCIEPTU3bl  JIEKAPCTBEHHBIX  CPEICTB,
JIEKApCTBEHHOTO PACTUTEIBHOTO ChIPhsl M OMOJIOrMYECKUX 00BEKTOB

VK-8

He wMoxeT caMOCTOSTENbHO WACHTU(GHUIMPOBATh OMNACHBIE U
BpeaHbIe (PaKTOPHI B PAMKaxX OCYIIECTBIIEMOU JIeSTENFHOCTH, B TOM
4quCIIe OTPABIISAIOIIHE u BBICOKOTOKCUYHBIE BEILECTBA,
OMONIOTHYECKHE CPEACTBA U PaIMOAKTUBHBIC BEILIECTBA

DK3aMeH

Onenka

Kommnerenmu

Heckpuntopsl (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKA3aTeNn
JTOCTHKCHHUSI pE3yJIbTaTa)

«OTIIMYHOY
(85 - 100 6anoB)

OIIK-1

OTIMYHO HUCHOJB3yeT OCHOBHBIE METO/ABI OPraHUYECKOTO CHUHTE3a
Uis  pa3pabOTKH, HCCIEAOBAaHUNW W HKCHEPTU3BI JIEKAPCTBEHHBIX
CPEICTB, U3TOTOBJICHHUS JIEKApPCTBEHHBIX IIPETapaToB

VK-8

OTaryHO MACHTU(DUITUPYET OMACHBIE U BpeAHbIC (haKTOPhl B paMKax
OCYILECTBIIIEMON JIEATEIBHOCTH, B TOM 4YHUCJE OTPABIIAIOLIME U
BBICOKOTOKCHMYHBIE ~ BEIIECTBA, OWONOTHYECKHE CpPEACTBa U
PaJUOAKTUBHBIE BELICCTBA.

«XOPOIIIO
(70 - 84 6amnoB)

OIIK-1

XOpoILIO HUCHOJIB3YeT OCHOBHBIE METOIBbI OPIaHMYECKOIO CHUHTE3a
Ul pa3paboOTKH, HCCIEAOBAaHMNA U SKCIEPTU3bl JIEKApCTBEHHBIX
CPEICTB, U3TOTOBIICHUS JIEKAPCTBEHHBIX IIPENapaToB

VK-8

Xopouio uaeHTu(GUIHUPYET ONacHble U BpeaHbIe (DaKTOPHI B paMKax
OCYIIECTBIIIEMON JEsTeIbHOCTH, B TOM 4YHCJIE OTpPAaBIAIOIIUNE U
BBICOKOTOKCHMYHBIE  BEIIECTBA, OWOJIOTMYECKHE CpEACTBa H
paZOaKTUBHBIEC BEIIECTBA.

OIIK-1

VY1oBII€TBOPUTENHHO UCTIOIB3YET OCHOBHBIE METObI OPraHHUYECKOTO
CUHTe3a JJisg  pa3paboTKu, HCCIEAOBAaHUH U DKCHEPTU3BI
JIEKapCTBEHHBIX CPEJICTB, HU3TOTOBJICHUS JIEKAPCTBEHHBIX MPENapaToB




KYAOBJIICTBOPUICIIbBHO»

(50 - 69 Gaon) VK-8 VYIOBIETBOPUTENIBHO — UIACHTU(UIMPYET ONAacHble U BPEIHBIC

(bakTopbl B paMKax OCYIIECTBISIEMOH NEATENHOCTH, B TOM YHUCIIE
OTPABIAIONIMNE U BBICOKOTOKCHYHBIE BEIIECTBA, OHOIOTUYECKHUE
CPEICTBA U PAAUOAKTUBHBIC BEIICCTBA.

OIIK-1 He wucnonp3yer OCHOBHBIE METOABI OPTaHUYECKOTO CHHTE3a IS
pa3pabOTKH, UCCIICAOBAHUN M KCIIEPTU3BI JICKAPCTBCHHBIX CPEICTB,
M3TOTOBJICHUS JIEKAPCTBECHHBIX MPENapaToB

«HEYIOBJIETBOPHUTEIHHO

(vence 50 6amioB) VK-8 He wpentudunupyer omacHele W BpemHble (AKTOpPBl B paMKax

OCYIHGCTBHHCMOﬁ ACATCIbHOCTH, B TOM YHCIC OTpPaBIAIOIIMEC H
BBICOKOTOKCHYHBIC BCIIICCTBA, OHOJOrHYESCKHE cpeacTBa u
paaroOaKTHBHBIC BEIICCTBA.

5. MeTonnueckue ykazaHusi AJ1s1 00y4al0IUXCS 10 OCBOCHUIO M CHUILTHHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlMNA CAMOCTOSTEIBHOM PabO0ThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3y4eHWIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepx)aHueM paboueii mporpammbl nuctuiumabl (PIT[]), xotopas ompexnenser copepxaHue, oObeMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTH.

J71 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeisl «O0beM U collepikaHue AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecrieyeHre TUCIUIUTUHBD U «MaTepruaabHO-TEXHUYECKOe
o0ecriedyeHre AUCUUIUIMHBI, POrpaMMHoOe obecrieueHne, npodeccuoHanbHble 0a3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl U TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00bEM B aKaJIeMUYECKHX Yacax.

B pasgene «YdeOHo-meTomumueckoe U HH(POpMaLMOHHOE oOecledueHrne AMCHUIUIMHBDY — yKa3aHa
pEeKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue JTUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX U HWH(GOPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccuoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHUS
JUCUUIIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOPeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €I1I€ pa3 Nnpe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JAONOJHHUTh €ro € Y4YEeTOM PEKOMEHJIOBAHHOM JOMOJIHUTEIbHOU
JIUTEPaTypBhl;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUYECKOM TEMBbI CIENaTh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PI1/] ucrounuku, npodeccuoHalIbHbIC 0a3bl JaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIE CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATEIILHOW PabOTHI, 10 TeME Mpe/cTaBleHHbIe B myHKTe 3.2 PI1/I.

- TP MOATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennamuu 1o paboTte ¢ Hay4HOU U y4eOHOM uTepaTypoit

PaGota ¢ OCHOBHOM M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboTel U HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAeT NMPOpPabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1omkeH coaepxarb pedepaTuBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha paszMemieHHblie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpPbI IO
Te€MaM, BBIBOJIBI MO KaXKIOMY Bompocy. KoHCIEKT MoXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MPE3CHTAIMI JIEKIINK WKW B OTAEIBbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCAIIYIOCS K TeMe HH(OPMALIMIO UIH PUCYHKH.




KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBE€ThI Ha Ka)KI[BIﬁ IOCTaBJICHHBII B TEME BOIIPOC, HUMCTL CCBUIKY Ha HWCTOYHHUK I/IH(bOpMaI_[I/II/I C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HW3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
Koucmexkt moxer 6I>ITB OIMOPHBIM (COI[ep)KaTB JIUIIIb OCHOBHBIC KIIFOYEBLIC HOSI/II_II/II/I), HO TIpU 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OMpeaAciACTCa CaMUM CTYACHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XOAYy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIO IJIaHA (COB,Z[aBaTI: MEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHaIMK 10 IOATOTOBKE K OTAEIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH [0 BOIpOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
paszgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXKET TPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBUJILHOCTH OTBETA IO CO/IEPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUs TOCTABIEHHON yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh U A((HEKTUBHOCTH UCIIOIB30BAHMS HATMISIHBIX MOCOOM U TEXHUYECKUX CPEACTB MPHU
OTBETE;

- HCTIOJIb30BaHMUE JIOMOTHUTEIILHOTO MaTepuarna;

- palMoOHAJIbLHOCTD HUCIIOIB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUYECKOTO 3aHATH. [Ipy BBICTYIUICHHH C MPE3eHTalMell HeoOX0MuMOo oOpaIiaTe BHUMAaHHE
HA TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyalbHOCTh TEMbI, MOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEP)KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpPKAHUS U JIMTEPATyphl), MpaKTUUeCKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aJleKBaTHOCTh UCIOIb30BAHUS TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauaM,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTD MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBO€ OQOpMIIEHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE PErIaMeHTa, SMOIIMOHATIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpPOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coiep)aHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, PacKpbITUE TEMBbI, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs —JIOCTHXKEHHUS
pPEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMOJHEHHS 3a/1a4 CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeNIbHOCTH, JI0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHMUS,
BBIBO/IB.

6. YueOHO-MeToAUYecKOe U MHPOPMALIMOHHOE 00ecnieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:
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1. TrokaBkuHa H.A. Opranndeckast xumus : yueOHUK. - MockBa: ' 90TAP-Menua, 2019. - 640 c. - Teker :

sanektpoHubii  //  OBC  «Koncymbrant  crymeHTa By3a M MeaBy3a  [caiit]. -  URL:
https://www.studentlibrary.ru/book/ISBN9785970449226.html
2. Oprannyeckass xumus. TUIOBBIE 3amaud. AJTOPUTM pEIICHWH : ydeOHoe mocobue. - Mockaa:

I'DOTAP-Menmna, 2018. - 640 c. - Tekct : anekrponHbiil // OBC «KoHCynbTaHT cTyneHTa By3a U MEBy3a
[caiiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970444290.html

6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. TioxkaBkuna H.A., baykoB FO.U., 3ypabsu C.D. buoopranmueckas xumus : y4eOHHK. - Mocksa:
I'SOTAP-Menua, 2020. - 416 c. - Tekcr : anexkrponnslii // ObC «KoHCynbTaHT CTyAeHTa By3a U MEIBY3a
[caiiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970454152.html

2. TwoxaBkuna H.A. buoopranmveckas XWMHS: PYKOBOACTBO K MPAKTHUYECKUM 3aHATHAM : y4eOHOe
nocooue. - MockBa: 'DOTAP-Menua, 2017. - 168 c. - Tekct : anexrponnbii // OBC «KoncynbranT
CTyZIeHTa By3a 1 MeBy3a [caiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970442098.html

6.3 VHbIe HCTOUHMKMU:

1. Hayunas snekrponHas Oubnuorexa Poccuiickoil akageMun ecTecTBO3HaHUS - Www.monographies.ru
2. IlpaBoBotii caiit Koncymnerantllmtoc - http://www.consultant.ru

3. Poccwiickast HanimoHabHAasE OMOIHOTEKa - www.nlr.ru

4. CnoBapu W SHIIMKIIONIEANH OHJIaiH - http://dic.academic.ru/

7. MaTepuaJbHO-TeXHMYeCKoe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlng mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TPOBENCHUS 3aHATHH JIEKIIMOHHOTO M CEMUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJbTALMH, TEKYLIEr0 KOHTPOJSA U MPOMEKYTOUHOM aTTecTaluH,
MOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VYdeOHbIe ayTUTOPHUN U IIOMEIICHUS ISl CAMOCTOSTEIILHON paOOThl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHS, CIIY>KAIIUMH JIJIs1 TIPEACTABICHHS YyueOHOW nHbOpManu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAaHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JI0CTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEeIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeIeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHIOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpalud (TPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).

JluneH3noHHOE U CBOOOIHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTIedYeHHE:
Kaspersky Endpoint Security 10 ans Windows "Jlabopatopus Kacnepckoro"
Onepanuonnas cucrema Microsoft Windows 10

Adobe Flash Player 29 PPAPI Adobe Systems Incorporated 15.06.2018 29.0.0.140
7-Zip 9.20

Microsoft Office [Ipodeccuonansusiii moc 2007

[Ipodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

1. O9bC «KoHCynbTaHT CTyAEHTa»: KOJUICKIMHU: MenuiHa. 3npaBooXpaHeHue. ['yMaHUTapHbIe HAYKA . —
URL: https://www.studentlibrary.ru

2. DnexrponHas oubmoreka TI'Y. — URL: https://elibrary.tsutmb.ru/
3. udposoii obpazoBarenpHbIin pecypc IPR SMART. — URL: http://www.iprbookshop.ru
4. OpaiiT: oOpa3oBarenbHas maardopma, aeKTpoHHO-0nbmuoreunas cuctema. — URL: https://urait.ru

5. ONEeKTPOHHBIN KaTrajor @yHIaMEHTaIbHON OubmuoTeKn TTV. — URL:
https://www.tsutmb.ru/biblio/elektronnyij-katalog/
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6. Hayunas snexrponHas 6ubmuorexka eLIBRARY.ru. — URL: https://elibrary.ru
7. Poccuiickas rocynapcTBeHHas onbnuoreka: odunmanpabiid caidt. — URL: https://www.rsl.ru

JJIeKTpPOHHAs HH(POPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

BsaumogeiicTBue mnpemnogaBarensi M CTyAE€HTa B Iporecce OOy4deHHs] OCYIIECTBISETCS MOCPEACTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJOTHH, MCHOIb3yEMbIX B
AIIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHOM Cpesle YHUBEPCUTETA.



