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1. Ilean ocBoeHHsI AUCHHUILINHDI

Leabo ocBOSHUS NUCHUIUIMHBI OOYYAIONIMMHUCS SIBIISICTCS MPUOOpETeHHE OyaylIIuMHU
OakajaBpaMd I10 OHMOJIOTMM 3HAHMH O XHMHYECKOM COCTaBe OpraHM3Ma 4YejoBeKa W O
XUMHUYECKHUX MPOIECccax, JIKAIIUX B OCHOBE XKH3HEACITEILHOCTA. DTO TO3BOJIUT BBITYCKHUKY
OakayapuaTa yCIICIIHO peaar30BaTh ce0s B JalbHEHIICH NpodeCCHOHATBHON JEITeIbHOCTH B
chepe o00pazoBaHUs, 3IPABOOXPAHEHUS, MPUPOIOIOIB30BAHMS, CEIHCKOXO3HCTBEHHOTO
MPOM3BOJICTBA W IHIICBOW IMPOMBIIUICHHOCTH. Y CTYACHTOB (DOPMHPYIOTCS COBPEMEHHBIC
MPEJICTABICHUS O CTPOSHUU U CBOMCTBAX XMMHYECKUX COCTUHEHUH, BXOISIINX B COCTAB JKUBBIX
OpPraHuU3MOB, OCHOB  (DU3HOJIOTO-OMOXMMHUYECKUX MEXaHM3MOB DETYJSIMH  MPOIECCOB
KU3BHEJCATCIILHOCTH OpraHu3MoB. CTyIEeHTHI OCBAaWBAIOT COBPEMEHHBIC SKCIEPUMEHTAIBHBIC
METO/bl HMCCIICJIOBAHUHN, MPHOOPETAIOT HABBIKM pPAa0OTHI C HAyYHBIM OOOpYyIOBaHHEM |
anmaparypoi, yMeHHS TpOBeACHHUS (YHIAMEHTAIBHBIX H TPUKIAJHBIX HCCIICIOBAHHIMA
OMOJIOTHYECKHX 00OBEKTOB.

2. MecTo qucuuiyinHel B cTpykrype OIl

VYuebnas mucumruinHa «V30paHHbIe T1aBbl OMOXUMHUM» OTHOCHTCSI K BAPHATUBHOW 4acTh
OII (dpopmupyemMoii yqacTHUKaMH 00pa30BaTENIbHBIX OTHOILIEHHI) U U3y4YaeTcsl CTyIeHTaMu B 7
cemecTpe.

Kypc «30panHble r1aBbl OMOXUMHUM» YUTACTCS CTYJEHTaM-OMO0JIOraM I0cCie U3YydeHUs
UMH B 3-M CEMeCTpe TUCHMIUIMHBI «BHOXMMHUS W MOJIEKYJIsIpHAass OWOJIOTHS» W SIBISAETCS ee
JIOTMYECKUM TPOJIOJDKEHUEM, OH 3HAKOMHUT OOYyYaroIIMXCs ¢ OCOOCHHOCTSMHU MpeBpalleHHH
OpraHMYECKUX COEJUHEHHIl B XoJle OOMEHa BEIIECTB >XMBBIX OpraHu3MoB. JlaHHBIN Kypc
SBJISIETCA BaXKHBIM B mojaroroBke oOyuarommxcss no OIl buoxumust u ¢usnonorus, 3HaHus,
PUOOpPETEHHBIE B MPOLIECCE €r0 OCBOCHUS, YIIyOIstoT 60a30Bble MPEICTABICHUS CTYACHTOB O
MeTaboau3Me, CPOPMHUPOBAHHBIE MPH H3YYEHUH JUCHMIUIMH OHOJOTHYECKOro Mpoduiis
(«MukpoOuonioruss u Bupyconorusi» — 5cemectp, "I'eHetmka u cenexuus" — 5 cemectp,
«buorexnonorus» — 5 cemectp u Ap.). B kypce «M30paHHBIE T1aBbl OMOXUMHM» OCHOBHOM
yIop JeNaercs Ha JBa MPUOPUTETHBIX pasjiena COBPEMEHHOW OMoXuMuu — "DH3UMoJorus" u
"IIpoweccel ¢ yuacTHEM HYKJIEMHOBBIX KHCIIOT".

Jl51s ocBOEHUS JaHHOW AMCUMITIIMHBI 00YYarOLIUICS JTO0JKEH:

3HaTh: (PYHKIMOHAIbHBIE TPYNIBl OCHOBHBIX KJIACCOB OPraHMYECKHX COCIUHEHUH WU
XUMHYECKHE CBOMCTBA AITHX COEAMHEHUH; B3aMMOCBS3b MEXAY CTPOCHHEM OpraHuYecKuX
COCMHEHUH M MX XUMHMYECKMMM CBOWCTBaMHM, OOIIME NpEACTaBICHUsS 00 HHEpreTuke Hu
HAIpPaBJIEHHOCTH XMMUYECKUX PEaKIIMii; METO/bl KOJMYECTBEHHOTO M KAaueCTBEHHOTO aHaiu3a
OpPraHUYECKUX COEIMHEHHH, a TaKKe UMETh OOIIue MPEACTaBICHUs O CTPYKType U YPOBHEBOM
OpraHu3aly NPUPOIHBIX COETUHEHNN: OENTKOB, HYKJIIEHHOBBIX KUCIIOT, YIJIEBOIOB U JIUIIN/IOB.

YMeTb: TOJb30BaThCA CTAHAAPTHBIM J1Aa0OpATOPHBIM 00OpYIOBaHMEM M XHUMHYECKOH
MOCYAOW ISl BBITIOJHEHHS] SKCIIEPUMEHTa MO HU3BECTHOM METO/AMKE; BBINOJIHATH PacuéThl MO
YPaBHEHHSAM XUMHUYECKMX pEaKLUi; yCTaHAaBIMBaThb B3aUMOCBSA3b MEXIYy CTPOCHHEM
OpraHMYECKUX COSANHEHUN U X XUMUUYECKUMHU CBOICTBAMH;

Bnaners: HaBblkamMM pabOTBl B XMMHUYECKOH Jaboparopuu, coOirofas HOPMBI
0e30macHOro oOpalieHusl ¢ XUMUYECKUMU BEIIeCTBAaMHU; HABBIKH BBIIOJHEHUS J1TaOOPaTOPHOIO
HKCIEPUMEHTa MO OPraHWYECKOH XWMHUH; OIBITOM CTAaTHCTUYECKOH O0OpabOTKH pe3ysbTaToB
HKCIIEPUMEHTA.
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3. [lnanupyemsle pe3ybTaThl 00y4eHHS MO TUCHUILINHE

3.1. KomnereHunu, GopMHPOBAHUIO KOTOPBIX CIIOCOOCTBYET TMCUMILIAHA
[Tpu ocBOCHHMH MUCIUTUITMHBI (POPMUPYIOTCS CICIYIOIINE KOMIIETSHIIMH B COOTBETCTBUU
¢ ®I'OC BO no nanHoMy HanmpaBJE€HUIO MTOATOTOBKH:
npodeccuonansubie (I1K):
[1IK-6: cmocoO6eH mpoBOIUTh HAyYHBIC MCCICIOBAHUS B 00JACTH OMOXMMHUU W (U3HOJIOTUN
MOJT PYKOBOJACTBOM CHEIHAIMCTOB 00JIee BBICOKOHN KBaTHU(UKAIINH.

3.2. [lepeyeHbp  NJIAaHHPYeMbIX  pe3yJbTATOB  O0y4YeHUs] 1O JUCHUILINHE,
COOTHECeHHBIX ¢ (hopMUPYEeMBbIMH KOMIIETEHIMAMH
B pesynbrare ocBOEHUS IUCHUIUIMHBI O0YUaIOLIUIICs T0JKEH

3HATH:
v CTPOEHHE OCHOBHBIX OHOIMOIIMMEPOB M OCHOBBI MX MeTabom3ma (ITK6);
v KJIAaCCU(UKALNI0O W HOMEHKIATypy (epMEeHTOB, 00lacTh TpHUMEHEHUs (EPMEHTOB B

HayKe M MPaKTHYECKO# nestenbHocTH denoBeka (ITK-6);
NPUHIMIBI  UHTHOUpOBaHUS  (EpMEHTOB, MEXaHW3M JCHCTBHS OOpPAaTUMBIX H
HeoOpaTuMbIX nHrnouTopos (ITK-6);

v MEXaHMU3M M ATaIlbl OCHOBHBIX MPOIIECCOB C yyacTUeM HykJIenHOBbIX kucioT (ITK-6);

v METO/IbI KOJIMUECTBEHHOTO aHai3a (hepMeHTOB B pupoaHbiXx o0bekTax (ITK-6);

v npaBuia O€30MacHOCTH MpH PadoOTe € TMOTCHUIUAIBHO OINACHBIMH OHOJIOTHUYECKHUMU
o0beKTaMu U mpenaparamu Ha ux ocHose (ITK-6);

v Mepbl TEPBOM TOMOINM JUIAaM, NOCTPaaBIIUM TMpH padore B J1abopaTopuu
ouonornueckoit xumuu (ITK-6);

yMeTb:

v IIPOrHO3UPOBATh TMOCIEJACTBUA CBOEH MNpodecCHOHANBHON NEesATEIbHOCTH B 00JacTH
onoxumuueckux uccienaosanuii (IK-6);

v IIPOTHO3UPOBATh MOCIEACTBUS CBOMX JEHCTBUI ¢ OMOOOBEKTaMM MPU HECOOIOJCHUU
npaBuJI TeXHUKH Oe3onacHoit padotsl (ITK-6);

v OKa3bIBaTh MEPBYIO TOMOIIb JHIIAM, IOCTPAJaBIIMM TpU paboTe B XUMHUYECKOH
nabopatopun (ITK-6);

v xapakTepu3oBath GepmenTsl mo ux koay (I1K-6);

v UCIOJIb30BaTh J1a0OpaTOPHYIO MOCYyly, NpPUEMbl U METOAbl Oe30macHoi paboThl B
naboparopuu (I1K-6);

v MIPaBWJIbHO BBIIEIATH U3 OMOOOBEKTOB OMOIOIrMUECKH aKTHBHbBIE BEIIECTBA U ONPEIEIATh
UX KOJMUYECTBEHHBIN M KauecTBeHHBIN cocTaB (ITK-6);

UMETh:

v HABBIKM CAMOCTOATEIHHOU pabOTHI ¢ yUeOHON, HAYYHON U CIIPABOYHOMN JIUTEPATYPOH 1O
ouoxumun (I1K-6);

v OIBIT OOCYXKICHHS NPUHIUIIOB KJIETOYHOW OpraHu3ali OHOJOTMYECKHX OOBEKTOB,
MOJICKYJIIPHBIX MeXaHU3MOB xusHenesrensaoctu (I1K-6);

v HaBBIKM  MHCTPYMEHTAJIbHBIX  MCCIEOBAaHUH OMOOOBEKTOB C  HCIOJIb30BaHHEM
COBPEMEHHO Hay4HOU anmapaTypbl U 000py10BaHus XuMuueckoi naboparopuu (I1K-6);

v ONBIT TNPUMEHEHUS METOAMK Oe30MmacHOM paboThl C TOTEHIMAJIBHO OMACHBIMU

O0M000BEKTaMH, JIETKO BOCIUIAMEHSIOIIUMHUCS, B3PBIBOONACHBIMH, JICTYYUMH, TOKCHYHBIMH
OpPraHMYECKUMHU BEIIECTBAMH, KHCIOTaMH U OCHOBaHUAMHE, Xumuueckoit mocynou (I1K-6);

v OIBIT OKA3aHUs IMEPBOW MOMOIIM JIMIAM, TTOCTPAJABIIMNM MPH paboTe B XUMHUECKON
naboparopuu (I1K-6).
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4. O0beM U coiepkaHMe U CHUTITTHHbBI

O0BeM TUCHUIUIMHBI COCTABISIET 4 3adeTHbIe eTMHUIBI (144 gaca).

4.1. Conepxanue TUCHUILIMHBI MO pa3aejiaM (TeMaM), COOTHECEHHOE ¢ BHIAMH U
TPYA0EMKOCTHIO 3aHATHII JTEeKIIHOHHO-CEMHUHAPCKOI0 THIIA
O0beM MHOM KOHTAaKTHOW pabOTHl U CAMOCTOSITENILHONW pabOThl 00YYaIOMIErocs Mo AUCIUILINHE
yKa3aH B yueOHOM IJIaHe 00pa30BaTEIbHON POrPaMMBbI.

Ne Buapl 3aHatuid, ux DOpMBI TEKYILETO
n/n Paznensr (Tembl) o, o0beM KOHTPOJIsI yCIIEBAEMOCTH
JTUCTIUTUTNHBI §
2 BansTHs BansTHs DOpMBI TPOMEKYTOUHOI
© JIEKIMOH- | CEMHHap- aTTeCTaluu
HOTO THIA | CKOT'O THIIA
1. | Beognsiid. Beengenue B 6 2 BxonHas nuarHocTHka:
npoOJIeMaTHKY AUCIUILIIHHBL, cobece0BaHNE C
MIpeICTaBIeHNE pabodeit MOCTIEAYIONIIM 00CYKIeHHEM
MPOTPaMMBbI, OCMBICIICHHE PE3YyIIbTaTOB.
TpeOOBaHMIi K OpraHU3aAINI Crincok BOIIPOCOB,
nporiecca o0yueHHs, WHTEPECYIOIIUX CTYACHTA TI0
CaMOCTOSTETFHON PaboThI U (hopM COZIEPKaHUIO JUCIUTUTHHBL
aTTECTallUH. (cmaercst B MUCbMEHHOM BHJIE).
2. | Cospemennasn snzumonous: 6 4 12 2 oTyera 1o JJAOOPAaTOPHBIM
KIaccu(uKaIys 1 HOMEHKIIaTypa nabop. paboTtam
(hepMeHTOB, CTpoeHHe ()ePMEHTOB, 3aHATHE
KMHETHKA M MEXAHU3M Kontpornbras pabora
(hepMEeHTATHUBHBIX PEaKITHiA,
MEXaHHU3MBI PETYJIISIAN
(hepMeHTaTHBHOI aKTUBHOCTH,
METO/IbI BBIICIICHUS U OYUCTKH
(hepMEHTOB, JIOKATN3AIHS
(hepMeHTOB.
3. | Buoxumus HyK1eUHOB8bIX KUCTIOM: 6 4 12 2 oT4era 110 JIabopaTOPHBIM
COBpPEMEHHBIE TIPEICTAaBIICHUS O sabop. paboram
CTPYKTYpE ¥ yPOBHEBOM 3aHsTHE
opranuzaunu JJHK u PHK. Konrporsnas pabora
[Ipouecchl ¢ yyacTeM HYKJIEMHOBBIX
kucnoT: pernaparus JTHK,
PETUIMKAIINS, TPAHCKPHITIIHS,
tpancisanus. [locTrpancisiunonHast
Mo UKaIus OCJIKOB.
4. | Coepemennvlie memoovl u n0OX00bl 6 4 6 Otuet 00 3KCKypcHu B
6 UCCNIe006aHUU CIMPYKILYPbL U n1a6op. OMOXMMUYECKYIO
C6oliCme duononumepos: 3aHSITHE 1abopaTopuio
JKUJIKOCTHAs Xpomartorpadus
OMOMOJIEKYJI, MacC-CIIEKTPOMETPHS,
PEHTTEHOCTPYKTYpHBIH aHanu3, K-
CHEKTPOCKONHSA OEJIKOB,
3JIEKTPOHHAS! MUKPOCKOIIHS,
CKaHHMpPYIOLIas 30H10Bast
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CIIEKTPOCKOITHS
5. | Beedenue é papmayeemuueckyio 6 4 12 2 oT4era 1o JIabopaTOpPHBIM
XUMUIQ. YCTAaHOBJICHUE nabop. pabotam
MOJIJTMHHOCTH Y KOHTPOJIh Ka4eCTBa 3aHATHE

JICKApCTBCHHBIX CPCACTB

6. | IIpuopumemmnoie HanpaeieHus 6 1 6
COBPEMEHHOIL Duoxumuu 1abop.
3aHATHE
7. 3akmounTeabHbid. [loaseaeHue u 6 1

AHAJIN3 ITPOMEIKYTOYHBIX
PE3YIBTATOB OCBOCHUA OWCIUITIJIMHEL.

Hroro 3a cemectp: 20 48 DK3aMeH

4.2. Pa3BepHyTOe ONMCAHHE COAePKAHUA YU4eOHOr0 MaTepHaJia 1o pas3jaejiam

Pazoen 1. Coépemennasn snzumonozus

Knaccugpuxayus u nomenxnamypa gepmenmos

Uctopus wu3yuenus xnaccupuranmu ¢epmeHToB. COBpeMEHHAas MEXAyHapoIHas
HoMeHKkJatypa EC — enzyme code. Opranuzanuu, 3aHUMaroIMecs: BOIpocaMu Kilaccuukanun
u HomeHkiarypsl — [UBMB IUPAC. 3naueHue 1 He10CTaTKU €JUHON CHCTEMbl HOMEHKJIATYPBI.
Knaccel depmeHTOB, moakiacchl M MOANOAKIACCHL. XapaKTepUCTHKa KilaccoB. Baxuelme
npeCcTaBUTENN (PEPMEHTOB Pa3HBIX KIACCOB.

Cmpoenue gpepmenmos

benkoBbie u HeGenkoBble (epMeHTHI (puO03uMbl). IIpocThie M CIIOKHBIE (PEPMEHTHI.
XonodepmeHT, anodgepMeHT, KOpepMeHThI: KO(paKTOpsl M IMpocTeThdeckue rpymmnsl. OOmme
MeXaHU3MBbI JeiicTBUs KopakTopoB. Kinaccuduxamus kopepMeHToB. XapaKTepUCTHKA OCHOBHBIX
npecTaBuTeNel pa3IMyHbIX IPyN (TIyTaTHOH, JIUIIOeBas KUCI0Ta, yOUXHUHOHBI, KOYEpPMEHTHI —
IIPOU3BOJHBIE MHUPUIOKCHHA, THaMHHNUpodocdaT, OMOTHH, TeTparuapodosveBas KUCIOTA,
KopepMeHThl — TmepeHocuukd ¢(ocdara, KopepMeHT A, HUKOTHHAMHUJIHBIE KO(PEPMEHTHI,
(d1aBUHOBBIE KOPEPMEHTHI, KOOaMHIHbIE KO(DEPMEHTHI, JKEIe30MOpPUPUHOBBIE KO(DEPMEHTHI).
[TpuHIMIBI POCTPAHCTBEHHOM OpraHu3allii MOJIEKYJbl (epMeHTa, MpoOIeMbl CBOpAYMBaHUS
MOJIMIENTUIHON ILEeNOYKM B HATHUBHYIO KOH(OpMAlMIO, €€ BaXXHOCTb JUIsl 3H3UMOJIOTHUHU;
COBpPEMEHHBIE TPEACTaBICHUS O MEXaHHU3Max (OPMHUPOBAHUS MPOCTPAHCTBEHHOH CTPYKTYpPHI
Oenka; MepapXWYeCKUN MPUHLMII CBOPAYMBAHMS; IPOMEKYTOUHBIE COCTOSIHUSI B Ipoliecce
OpraHu3aliy HaTUBHOW KOH(pOpMaIMK; COBPEMEHHOE COCTOSIHUE 3HAaHUM O Oesikax TemIoBOro
II0OKa U CTPYKType IIANEpOHOB; JIOMEHbl, WX CTPYKTYpHble U  (YHKIHOHAJIbHbIE
XapaKTePUCTHKH; POJIb MYJIbTHIOMEHHON OpraHU3allui MOJIEKYJbl (pepMeHTa B ONpe/IeIeHUH ee
(GYHKIIMOHAJIBHBIX CBOMCTB, (pOPMHUpPOBAHUE aKTUBHOTO IIEHTPA HA T'PAHUIIE MEXKIY JTOMEHAMH.
Posiib MOABMXXHOCTM JIOMEHOB B Karaju3e, CTPYKTYPHbIE OCHOBBI pealu3aluu (QeHOMeHa
MHAYUUPOBAHHOTO COOTBETCTBUSI, PETyJIATOPHbIE JOMEHbBI, JOMEHbI, OOecleynuBaroIue
CBsI3bIBaHME C MeMOpaHamH; (GakTopbl omnpenesnstone 3PEGEeKTUBHOCTE U CHEU(PHUYHOCTh
(bepMEeHTAaTUBHOTO KaTainu3a, KOMIJIEMEHTAPHOCTh MeXay (GepMEeHTOM U cyOcTpaToM. MeTobl
UJCHTU(UKAIIMA aKTUBHOTO IeHTpa ¢epMeHTOB. Karanutuyeckue aHTtuTena (aO3uMbl) Kak
NPUMHUTHUBHBIE (DEPMEHTHI; CTPYKTypa U MEXaHU3M JeHCTBUS (DEPMEHTOB OTAEIbHBIX TPYIIIL.
Kunemuxka ¢hepmenmamusnvix peakyui. Mexanuzmol (hpepmenmamuHblx peakyuii

Hcnonb3oBaHue 3Hepruu cBs3bIBaHUS (epMeHTa ¢ cyOcTpaToM B KaTalln3e; MpHpoja
CHJI, CcTaOWIM3Mpyrolas pa3IuyHble KOH(OPMAIMOHHBIE COCTOSHUS CUCTEMbI (EepMeHT-
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cyoctpar (BOAOpOAHBIE CBSI3U, THAPO(OOHBIE B3aMMOACWUCTBUS W [p.); THUIBl KaTalausa,
UCIIOJIb3yeMble B (DEpMEHTATUBHBIX peakUusaX; (pyHKIHOHANbHbIE rpynnbl (epMeHTOB. [loHATHE
¢depmenTaTuBHON akTHUBHOCTU. CrOCOOBI BBIpaKEeHUsI (PEpPMEHTATHBHON aKTUBHOCTH. BimsHue
KOHIIEHTpauuu (epMeHTa Ha CKOpPOCTh (DEpMEHTATHBHOM peakluu. BiusHue KOHIEHTpauuu
cyocrpara. Teopus Muxasnuca-MenteH. CrocoObl rpau4eckoro OInpeneneHus KOHCTaHTHI
Muxasnmuca 1 MakCUMaJIbHOM CKOpOCTH peakuuu. BnmsHue temmneparypel u pH cpenbl Ha
CKOpOCTh (pepMEHTAaTHBHBIX peakiuil. MHrubutopsl (GepMeHTOB M UX KIACCHU(PHUKAIHSL.
KoHKypeHTHOe, HEeKOHKYpEeHTHOe, OECKOHKYPEHTHOE, CMellaHHoe HHruouposanue. CrocoOsbl
OTIpeIeJICHUs THIIa U KOHCTAHThl MHTMOMPOBAHUS. CTPYKTYpa U MEXaHU3M JICHCTBHS (EpMEHTOB
OTJEJIbHBIX TPYIII.

Mexanusmbl pecynayuu hepmenmamusHot akmueHOCmu

Pa3Hble TUNBI Peryssiuu aKTUBHOCTH (EPMEHTOB; MOIU(DYHKIMOHAIbHBIE (hEPMEHTHI,
(YHKIMOHATBHBIE  NPEMMYIIECTBA,  BO3ZHUKAIONIME B  pe3yibrare  OeloK-OeIKOBBIX
B3aUMOJICHICTBUI B COCTaBE MOJIEKYJIbl MOJU(PYHKIMOHAIBHBIX (EPMEHTOB; UYETBEPTHYHAS
CTPYKTYpa (pepMEHTOB, POJIb YETBEPTHUHONW CTPYKTYPHI B CTAOMIIM3AaLIMU MOJIEKYJIBI (pepMEHTa U
peryjsiliMi aKTUBHOCTH (DepMEHTOB. YPOBHU pEryasiuu (epMEHTATUBHOM aKTUBHOCTH.
Perymsiuus myTéM M3MeHEeHHsT KondecTBa (PEpMEHTOB U MyTEM U3MEHEHHUS UX WHAWBHYaTbHOM
KaTaJINTUYECKOM aKkTUBHOCTH. HekoBaslieHTHas M KoBajeHTHas Moaudukanus. CrocoObl
KOHTPOJISI pa3BETBIEHHBIX META00IMIECKUX Ty TEH.

Memoowl evbi0enenus u OUUCmMKU PepmMeHmos

OkcrparupoBanne (pEepMEHTOB U3 OHMoJIOTHYeCKOro Martepuana. KucimorHas oOpaboTka,
TepMuyeckas oO0paboTKa, (PaKLHOHUPOBAHUE COJISIMH, OPraHMYECKUMM PAaCTBOPUTEISIMH,
MeToJ u30uparenbHOW aacopOuuH, HOHOOOMEHHass Xpomarorpadus, reabQuiIbTpaLus,
appuHHas xpomarorpadus, anekTpodopes, U303JIeKTPOPOKYCHUPOBAHHUE,
yIbTpaleHTpUPYTHpOBaHNe, KpUcTaum3anus. KoMOWHUpOBaHHME pa3TUYHBIX METOJOB IS
OUYUCTKHM (PEPMEHTOB Ha MpHUMepe III0K030-6-hocharaeruaporenassl neyeHu kpwic. Kpurepun
YHCTOTHI (PEPMEHTHBIX TPETIapaToB.

Jloxkanuzayus ¢pepmenmos

TkaneBoe, pernoHagbHOE, KJIETOYHOE M CYOKIIETOYHOE pacmpesesieHHe (EepMEHTOB.

depMeHTBI — Mapkepbl CyOKJIETOYHBIX  CTPYKTYp: SII€pHblE, MHUTOXOHJpHAJIbHBIEC,
JN30COMajbHbIE, IIMTO30JIbHbIE  (epMeHThl. Mcnonb3oBaHue (epMEHTOB-MapKepoB B
JIMarHOCTHKE u Hay4HbIX UCCIIE/IOBaHMSX.

Pa3zoen 2. Buoxumus HyK1eUHOGBIX KUC/IOM

Cospemennvie npeocmasnenuss o cmpykmype u yposnesoti opeanuzayuu JJHK u PHK

IIpoyeccwbi ¢ yuacmuem HYKI1€UHOBbIX KUCIOM

IIpoueccel ¢ yyacTHeM HYKJIEMHOBBIX KUCJIOT: PEIUIMKALNsL, TPAHCKPUILINS, TPAHCIIALNSA,
penapauus JJHK. Ilonsitue o pennukanuu. [lomykoHCEpBAaTHUBHBIA MEXaHU3M, MEXAHU3M
nonumepuszauu. JHK-monumepasza. Tpu 3Tama perumkanuu — WHULMALNAS, 3JOHranuus u
tepmuHanus. I[Ipobnema mnonspHoctu. @Pparmentsl Okaszaku. [loHSATHE O TpPaHCKPUIILINH.
Mexanusm nonumepuzauuud. PHK-nonmmmepaza. Tpu 3ranma TpaHCKpuNuu — WHULMALNS,
ANIOHTalUs M TepMuHalus. CUTHaIbl TPAHCKPUIIIUU, TPOMOTOp. HIMOUTOPHI TpaHCKPUIILIUY;
A1bl, AHTUOMOTHMKM, TPOTUBOBUPYCHBIE M TNPOTUBOPAaKOBble mpemaparbl. OOparHas
TpaHckpunTasa. buocunres 6enka. CtpoeHre reHoB dykapuoT. CrutaiiCHHT, XUMUS CIUJIaiCHHTa,
"koHcTpykTop PHK".

[Tonsitue o tpancmsiuuu. OcHoBHAs "morma" monekyssipHOi Ouosioruu. I'eHeTHueckuii
Ko, ero cBoiicTBa. JlekogupoBaHue. AKTHBalMsI aMUHOKHCIOT. AMHHOALWIaJEHUIAT.
Pubocoma — «HanopoOoT» myisg 6uocuHTe3a Oenka. Cxema peakluu U mpolecca o0pa3zoBaHUs
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NEeNnTUAHON cBs3u. Perynsauusa skcnpeccun reHoB. Cuctema nepenaun cursana. IIpoxapuorsr:
OnepaTopHo-nipoMoTopHbIil yuactok JIHK, perymsitopHblii 6ok, onepoH. 2 TUIA KOHTPOJIS Y
MIPOKAPUOT: HETATUBHBIN U MO3UTUBHBIMN.

I'enom, mnasmuzbl, BHpychl. ['eHOM: ompeneneHue, pa3mepbl. ['eH: ompeneneHue,
cTpykrypa. Jlunamuka reaoma. Pexombunanus JITHK. Ctpoenue reHos npokapuot. [Tnazmumsl,
CTPYKTypa IUIa3MHI.

Pa3zoen 3. Coepemennvie memoost u NOOX00bl 8 UCCIE006AHUU CHIPYKIMYPbL U CEOUICHE
ouonoaumepos

JKuoxkocmuas xpomamoepagus dbuomonexyn

HNonooOMennass xpomarorpadus. I'enb-punbrpanus. AddunHas xpomarorpadusi.
[TpoTtuBoTOYHAsE XpoMaTorpadus v yiabTpapuibTparusl.

Macc-cnekmpomempus

Macc-creKTpoMeTpsl U XpOMaTO-MacC-CIIEKTPOMETPBI, MPUHIUIT PabOThl MPUOOPOB.
BosmoxHocTH uAeHTU(GUKAIUKU OHOJOTUYECKH AaKTHUBHBIX MOJIEKYJ MO JIaHHBIM Macc-
cnekTpomerpun. [lyt pparmMeHTaruy MOJIEKyII.

Penmeenocmpyxmypuwiii ananus

[IpeoOpazoBanne Dypbe. PentrenoBckas kpucrauiorpadus OenkoB. PaccesHue
PEHTTEHOBCKUX TTy4eH.

Hngppaxpacnas cnekmpockonus 6e1ko8

Ckanupyromue wuH]pakpacHble crekTpoMeTpbl. HWHpakpacHble CHEKTPOMETPHI C
npeoOpazoBanueM @Dypwe. Jlugap, onruyeckas KOrepeHTHass ToMorpadus, arTeHyHMpOBaHHOE
nonHoe oTpaxeHne u MK-mukpockomnsl. [IpakTuueckue npruMeHeHusl.

Dnekmpounas MUuKpoCcKonus

IIpocBeunBaromuUil 3JEKTPOHHBIM MUKDPOCKOII U €r0 MCIOJIb30BAaHUE B HCCIEIOBAHUU
CTPYKTYypbl OnonoiaumepoB. CKaHUPYIOIUI MPOCBEYUBAIOIINN ANEKTPOHHBIA MUKPOCKOIL.

CraHnupytowas 30H008as MUKPOCKONUSL

ATOMHO-CHIIOBOM MUKpOCKOI. CKaHUPYIOLUI TYHHEIbHBIH MUKpOcKon. CKaHUpYIOIIUN
ONVMKHETIONBHBIA ~ ONTHYECKUH  MHUKPOCKOM.  MHKpPOCKON,  CKaHUPYIOUIMH  HOHHYIO
IPOBOAMMOCTh, CKAHUPYIOIIUNA TEIJIOBOM MHUKPOCKOI M JpPyrHe€ 30HIOBbIE CKaHUPYIOIIHE
MUKPOCKOTIBI B U3yUYE€HUN OMOXUMUYECKUX CUCTEM.

Pa3zoen 4. Beeoenue 6 ghapmayesmuueckyro xumuio

Ycemanoesnenue noorunnocmu u KOHMpOIb Kauecmed HeopeaHudecKux JIeKapcmeeHHbIX
cpedcms. KauecTBeHHbIE peakliuyu oOHapyKEeHHs] KaTUOHOB: Kajlusl, HaTpHs, aMMOHHUsI, MarHus,
KabIus, [IMHKA, CBUHIIA, cepedpa, MeH, JKene3a, BUCMYTa, altoMUHUs. KauecTBeHHbIe peakiuu
OoOHapy»XeHHUsI aHHOHOB: XJIOPUJOB, OpPOMHUIOB, HOAMIOB, Ccyib(aToB, (ocharos, O0paros,
KapOOHATOB ¥ TUAPOKapOOHATOB, HUTPATOB W HUTpUTOB. OmpeneneHne KadecTBa
JIEKapCTBEHHBIX CPEACTB M3 Tpynmbl ramoreHoB. OmpenerneHrne KauecTBa JIEKapCTBEHHBIX
CPEACTB U3 TPYIIBl COSAMHEHUHN KajblMs, MarHus, O0apus. OnpenencHue KauecTBa MEPEKUCH
BOJIOpOJA.

Ycemanoenenue nooaunHocmu u KOHMPOAb KA4yecmed Op2aHUudecKux JeKapCmeeHHbIX
cpedcms. KOHTpOJb KadyecTBa JIEKAPCTBEHHBIX CPENCTB: CHUPTOB, allbJE€rHJIOB, YIJIEBOJOB,
MPOU3BOJHBIX KapOOHOBBIX KHUCJIOT, (DEHOJIOB, apOMATHUYECKUX KUCIOT U WX MPOU3BOIHBIX;
cynb(aMUIHBIX TpPEnapaToB U MpernaparoB TIPyMIbl aHWIWIOB; MPOU3BOAHBIX OEH30MHpaHa,
nupasonia, HUTpodypaHa, HMHUIA30JIa U OEH3UMHUIA30J1a, OCH3WIM30XMHOJMHA, WHJOIA,
MAPUMHUINHA; AMUHOKHUCIIOT M UX TTPOU3BOHBIX.

Pazoen 5. Ilpuopumemnvie HanpasiIenus co8PEMEeHHON OUOXUMUU
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buoxumuueckue n Onodu3MUeCKHe HAHOTEXHONOTWHU. M3MepeHue CHil B OJMHOYHBIX
OenKoBBIX MoJiekyiax. M3mepenue cun B oguHouHoM komiuiekce JIHK ¢ JIHK-mommmepasoid.
MounekymsipHOoe y3HaBaHUE. benkoBble HAHOUHUITEI U OENIKOBast HHXKeHepHsl. M3yueHue pacTymmx
KPUCTAIJIOB OENKOB M MaHUMYJSIUM ¢ HUMU. HaHOTpyOKH, MOJEKYJISIpHBIE IHUOBI,
CaMOOPTaHU3YIONINECS] ~ HAHOTPAH3UCTOPHI, TpaHC(HEKIHs HAHOYACTHIIAMH U  IMPOYHUE
Omodu3nUecKre HAHOTEXHOJIOTHH B OMOXUMUHU.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipu npoBeneHnn 3aHATUI UCTIOIb3YIOTCS 00pa30BaTEIbHbIE TEXHOJIOTUN
v’ TEXHOJIOTHsA MPOBIEMHOTO OOyUYEHHUS,
v’ pelTHHroBas TEXHOJIOIHS,
v’ TEXHOJIOTHS Pa3BUTHsI KPUTHYECKOTO MBIIILJIEHHS,
v’ TEXHOJIOTUs y4eOHOU UCKYCCHH,
v’ yd4eOHas 9KCKYpCHSL.

Hepequb I/IH(i)OpMaIII/IOHHI)IX TeXHOHOFHﬁ, HCIIOJIB3YCMBIX  IIPpH OCYHICCTBIICHUU
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUILUIMHE: TEXHOJIOTHH CMEIIaHHOTO 00y4eHu .

6. YueOHO-MeTOAMUYeCKOe o0ecrieYeHre CAMOCTOSITeIbHON padoThl 00y4aroImuXcst

CaMocTtosiTenbHasi paboTa CTYJCHTOB HalpaBlieHA Ha YIUIyOJIEHHOE CaMOCTOSITEIbHOE
U3YYCHHE OTACIBHBIX pa3leioB W TeMm pabodeld mporpammbel. CamocrositenbHas padota
CTYJEHTOB TPOXOAUT B (opmMe U3ydeHUS TEOPETUYECKOro MaTepuana  (JeKUHUH,
PEKOMEHJIOBAaHHOW JIUTEPATypbl, B TOM YHCJIE M CaMOCTOSITEJIBHOTO IOUCKA MaTepHaiOB B
rnobGanbHOM  cetn, Bkmoyas OBbC  "VHuBepcurerckas — OuOnmoreka  onmaiiH"). K
CaMOCTOSITEIbHOW paboTe OTHOCHTCS TaKXe TOJTOTOBKAa K JIA0OpAaTOPHBIM 3aHSATHUSIM C
HCIIONIb30BaHUEM METOJUYECKHX YKa3aHWi, PAcIONOXKEHHBIX Ha caiite Oubmmoreku MBIY
(amexkTpoHHas OMOINOTEKA):

http://lib.ivanovo.ac.ru:81/elib/dl/biology/ucheb/kustova 2014.htm/info

[TomHOCTBIO BECh METOAMYECKUN MaTepHasl Mo 00ECIeUeHUI0 CaMOCTOSTEIbHON padOThI

cTyaeHToB npuBoantcs B IIpunoxenun 1 k PII.

7. XapaKkTepHCTHKA OLEHOYHBIX CPeICTB VISl TEKYIero KOHTPOJISA yCIeBaeMOCTH H
NPOMEKYTOYHOH aTTecTAlMH 00y4aloIUXCs M0 JAMCIUIITIHHE

Bxomnast nuarHoctMka mpoBoAMTCs B (QopMe coOeceJoBaHUS C  IOCIEAYIOIIUM
00CyXJIEHUEM pe3yJIbTaTOB.

PelTHHIOBBIM KOHTPOJb KauecTBAa 3HAHMU IO JAUCHUIUIMHE 3alUIaHUpOBaH B (opme
3 KOHTPOJBHBIX paboT M 7 mabopaTOpHBIX PadOT. 3a KXYl KOHTPOJBHYIO pabOTy CTYACHT
HoJy4yaeT 8 peMTHHTOBBIX 0AJUIOB, 32 KXKAYIO JaOOpaTOpPHYIO paboTy — MakCUMyM 5 OaiioB.
Otuér 00 yueOHON SKCKYpCcUU B OMOXHMMHUYECKYIO J1a0OpaTOpPUIO OLIEHUBAETCS, UCXOAs U3 6
6asuIoB.

Jlomyck K SK3aMeHy MOJIy4aroT CTyAEeHThI, HaOpaBilre He MeHee 35 O6aioB.

DK3aMeHAI[MOHHBIN OTBET OlLleHHBaeTcs U3 pacyera B 40 6aioB, KOTOpble CyMMHUPYIOTCS
¢ Oaymutamu, HaObpaHHBIMU 3a ceMecTp (MakcuManbHO — 100 pedTHHTOBBIX OaJIIOB).

CTyneHT, MOJHOCTHIO BBIMOJHUBIINK y4eOHYIO MpOorpaMMy JMCHUIUIMHBL U HaOpaBIIUi
Ha MPOMEXYTOYHBIX dTamax cymmy oT 45 mo 60 0amuioB, MMEET MPaBO MOJYYUTh HUTOTOBYIO
OLIEHKY 0e3 JOMOJIHUTENBHOTO onpoca. [Ipu sTom:
CTyneHT, HaOpaBiuit 45-49 Gamios, momy4aeT 10 JOMOTHUTENHHBIX OAJIJIOB U UTOTOBYIO OIEHKY
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«YJIOBJIETBOPUTEILHOY;
crynent, HabOpaBmuii 50-55 OamnoB, 20 IOMOJHUTETBHBIX OaIOB M HWTOTOBYIO OIECHKY
«XOPOLLIOY;
CTyJeHT, HaOpaBmumii 56-60 6amioB, MOKET MOJYYUTh 30 JOMOTHUTENBHBIX OA/NIOB M OIEHKY
«OTIIUYHOY.
s mepecuera HaOpaHHBIX B TEUEHHE CEMECTpa PEHTHHTOBBIX OayioB B OOBIUHBIC

OIICHKH MCIIONb3YETCs IIKaia:

0T 55 10 69 — «yJIOBIETBOPUTEIIHLHOY;

ot 70 10 84 — «xopomioy;

oT 85 no 100 — «OoTIUYHOY.

8. YuedHo-MeToqMUYecKoe U HH(POPMALMOHHOE 00ecTeyeHue JUCIUILIMHBI

OcHoBHas nuTeparypa:
1. Kycrosa T.II., KoueroBa JI.b. IlpakTukym mo Ouosnoruueckoil Xxumuu. YdeOHOe mocolue.
NBanoso: N3a-so UBI'Y, 2-e uzxa., ucnp. u gon., 2010; 3-e usa., ucnp. u gom., 2014. 108 c.
http:/lib.ivanovo.ac.ru:81/elib/dl/biology/ucheb/kustova_2014.htm/info
2. IampaeB, A.B. buoxumus : yueOHoe mnocobue / A.B.IllampaeB ; MunuCcTEpCTBO
oOpa3oBanus U Hayku Poccuiickoii ®@enepanuu, denepanbHoe rocyJapCTBEHHOE OIOIKETHOE
o0pa3oBaTelbHOE YUYPEKICHHE BBICHIEr0 MpodeccuoHaabHOro obpazoBanus «OpeHOyprcxkuit
rocyaapcTBeHHbINH yHUBepcute. - Opendypr : OI'Y, 2014. - 186 c. : ui., cxeM. - bubauorp.: ¢
167.; To Ke [DJIeKTpOHHBII pecypcl]. -
URL: http://biblioclub.ru/index.php?page=book&id=270262
3. bapeimesa, E. Ilpaktuueckue ocHoBbl Ounoxumuu : yudeObHoe mocobue / E. Baprimiesa,
O. bapanona, T.T'amOypr ; MunucrepctBo oOpa3oBanus U Hayku Poccuiickoit denepanuu,
@denepanbHOe TOCYAApCTBEHHOE OIOJDKETHOE 00pa3oBaTeNbHOE YUPEXKJEHHE BBICIIErO
npodecCHOHAIBHOTO  00pa3oBaHus «OpeHOyprcKuii TOCYNapCTBEHHBI yHUBEPCUTET». -
Openbypr : OI'Y, 2011. - 217 ¢ ; To ke [DnexTpoHHBI pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=259197
4. bapeimesa, E. Teoperuueckue ocHoBbl Ounoxumuu : ydeOHoe mocobue / E. Bapeiesa,
O. bapanona, T.T'amOypr ; MunucrepctBo oOpa3oBanus U Hayku Poccuiickoit denepanuu,
['ocynapcTBeHHOE 00pa30BaTeNbHOE YUPEXKJIEHHE BBICHIET0 MPOQPecCHOHAIbHOIO 00pa3oBaHUs
«OpenOyprckuit Tocy1apCcTBeHHBI yHUBEpcUuTeT». - OpenOypr: OI'Y, 2011. - 360 c.; To xe
[DnexTponnslii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=259198

JlononHuTENBHAS IUTEPATYpA
1. I'pumenxoBa, T.H. HyknenHoBwsle kucinorsl : yde6Hoe mnocobue / T.H. I'puinenkona,
T.B. UyiikoBa, E.A. IllepbakoBa ; MunucrtepctBo oOpasoBanusst u Hayku PO, T'OY BIIO
«KemepoBckuii  rocynapcTBeHHbIM — yHuBepcureT». -  KemepoBo @ Kemeposckuii
rocymapcTBeHHbId yHHBepcuteT, 2009. - 90 c¢. - ISBN 978-5-8353-0903-0 ; To xe
[Anexrponnslii pecypce]. - URL: //biblioclub.ru/index.php?page=book&id=232492

2. Ilnaxynos, B.K. OcHoBbl 3H3UMONOTHHU : ydueOHOe mocobue / B.K. I[lmakynoB. - M. :

Jloroc, 2002. - 127 c. : un.,tadmn., cxeM. - ISBN 5-94010-027-9 ; To xe [DnekTpoHHBIN pecypc].
- URL: //biblioclub.ru/index.php?page=book&id=84687
3. IlnakynoB, B.K. OcHoBbl sH3uMONOrHK : yyeOHOe mocobue / B.K. ITnakyHoB. - Mocksa :
Jloroc, 2002. - 127 c. : wn.,ta0i., cxeM. - ISBN 5-94010-027-9 ; To xe [DnekTpoHHBIN pecypc].
- URL: http://biblioclub.ru/index.php?page=book&id=84687

PecprLI I/IH(bOpMaI_II/IOHHO-TCHGKOMMYHHKaHHOHHOﬁ CETHU ((I/IHTepHeT))Z
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Cucrema 3JIEKTPOHHOM NOJIEPKKU 00pazoBaTesIbHOIO Ipouecca «Moil YHHBEPCUTET»
https://uni.ivanovo.ac.ru

[Tpodeccuonanbabie 6a3bl JAHHBIX U HHHOPMAITUOHHO-CITPABOYHBIC CHCTEMBI.
ObC «YHuBepcureTckas oudanorexka onnaiiay Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
Onekrponnas oudimnorexa MBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew
Onexrponnsiii katasor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

9. MaTtepua/ibHO-TEXHUYECKOE oDecredeHne T CHUIIUHbI
Y4eOHble ayAUTOPUH:

- JUISL TIPOBEACHHS 3aHSATHUN JICKIIMOHHOTO THIIA C KOMIUIEKTOM CIIEHHATM3UPOBAHHON
y4ueOHOM MeOelnu U TEeXHUYECKUMHU CPEACTBAMH OOYYEHHs], CIyXaIlUMU i MPeIOoCTaBIICHUS
yaeOHOI nH(DOpMAIUK OOJIBIION ay TUTOPHH,

- JUIsL TIPOBEJICHUSI 3aHATUNA CEMHHApPCKOTO THIA, KOHCYJIbTAIMil, TEKYyIIero KOHTPOJIS U
MPOMEXKYTOYHOH aTTeCTalldd C KOMIUICKTOM CHEIMAIM3UPOBAHHONW y4eOHOW Mebenn u
TEXHUYECKUMHU CPEJICTBAMU O0yUCHUS;

JlaGoparopusi,  OCHamIeHHass  JIADOpPAaTOPHBIM  O0OpyNOBaHHEM,  KOMILIEKTOM
CHEIMAIN3UPOBAaHHON yueOHON MeOenu U TEXHHUECKUMHU CPEJICTBAMU O0yUEHUSI.
[Tomemenne s CaMOCTOSITEIbHOW ~ PabOTHI, OCHAIIEHHOE KOMIIJIEKTOM

CHEeLMaTU3UpPOBAHHON y4eOHOH MeOenu, KOMIIBIOTEPHOM TEXHHKOH C BO3MOYKHOCTBIO
nojkitoueHus Kk cetu «MaTepueT» n obecneuenueM aocrtyna B DMOC.

JleMOoHCTpallnoHHOe 00OpyJ0BaHWE U Yy4YeOHO-HarjsiiHble TMOCOOMS Ui 3aHATUH
JEKIMOHHOTO THUIA, OO0ECINeYnBaIOlMe TEMaTUUeCKUe WJUIIOCTPALlMU: JIEMOHCTPAIIOHHOE
obopynoBaHue (MOJEIH, MAKETHI U JIp.; IEKTPOHHBIE TOCOOUS (MPE3EHTALUMH), ayAN0-BU3YyaIbHBIC
nocoOwust (ayuo3anucy, BUCOMAaTePHaIIbl U T.I1.), IEYaTHBIE MOCOOMs (TaOIHIIbI, TUTAKaThI, CTECHIBI,
HOPTPETHI, CXEMBI U T.I1.).
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ABTOp padoueii mporpaMmbl JUCHHILIMHBI: 3aB. Kadeapoill (yHIaMEHTAIBHONH U
MPUKIIATHOW XUMHUH, TIpodeccop, nokTop xumudeckux Hayk Kycrosa T.I1.

[IporpamMma paccMoTpeHa U yTBep:K/ieHa Ha 3acelaHnuu Kadeapbl OHOI0rHH

«5» centsa0ps 2022 r., mpotokon Ne 1

[IporpamMma oOHOBIIEHA

npotokod 3acenanus kadeapsl Ne 1 ot «1» centsops 2023 r.
CornacoBaHo: e

PykoBoautens OIT ‘ E.A. bopucosa

(TToTIHCH)

[Iporpamma oOHOBIIEHA

MIPOTOKOJI 3aceanus kadeapn Ne 0T « » 20 T
CornacoBaHo:
PykoBoautens OIT E.A. bopucosa

(TToTIHCH)



