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1. llean ocBOeHHSI AU CIUIIMHBI

Leabo ocBoeHUS AUCHUUIUIMHBI OOYYalOUIMMHCS SBISETCS MpUOOpeTeHHe OyIyluMU
OakanmaBpaMyd 1O OHOJOTMM 3HAHMH O XUMHMYECKOM COCTAaBE€ OpraHM3Ma 4YeJIoBeKa MU O
XUMHAYECKHX TPOIIeccax, JICKAINMX B OCHOBE KU3HEACATEILHOCTH. DTO MO3BOJIUT BBITYCKHUKY
OakanapuaTa yCIEIIHO peajn30BaTh ce0s B JalbpHElIIeld mpodecCHOHaNbHON JIeATEeTHbHOCTH B
chepe 00pazoBaHMs, 3APAaBOOXPAHEHMs, IMPUPOAONOIB30BAHUSA, CEIbCKOXO3AHCTBEHHOIO
NOPOM3BOJICTBA M THIIEBONH MPOMBIIUICHHOCTH. Y CTYJICHTOB (OPMHUPYIOTCS COBPEMEHHbIE
NPECTaBICHUS O CTPOCHUH M CBOMCTBAX XUMHUYECKUX COSJANHEHHA, BXOSIINX B COCTAB JKUBBIX
OpPraHu3MOB, OCHOB (DU3UOJIOTO-OMOXMMHUYECKUX MEXaHU3MOB DErYyJSIIHMUA  IPOLECCOB
KHU3HEJEATEIbHOCTH OpraHu3MoB. CTyIEHTbl OCBaMBAIOT COBPEMEHHBIE SKCIIEPUMEHTAJIbHbIE
METOJbl HMCCIEeOBaHUN, NPHOOPETArOT HABBIKM pabOThl ¢ HAy4YHBIM OO0OpYJOBaHHEM U
anmnaparypoil, yMeHus MpoBelNeHHs (YHIAMEHTAIbHBIX M HNPUKIAJHBIX MCCIEJOBAHUMN
OMOJIOTMYECKUX OOBEKTOB.

2. Mecro qucuuminnsl B cTtpykrype OIl

VYuebHas nucumiinHa «/30paHHble r1aBbl OMOXUMUI» OTHOCUTCS! K BAPMATUBHOW YacTh
OII (popmupyemoii yqacTHIKaMHU 00pa30BaTEIbHBIX OTHOIICHUN) M U3Y4YaeTCsl CTYJIeHTaMu B 7
CEMECTpE.

Kypc «30paHHble I71aBbl OMOXUMHUM» YUTAETCS CTYAEHTaM-0HOJoraM Mocje U3y4eHUs
UMH B 3-M ceMecTpe TUCHMIUIMHBI «bHOXMMUS M MONeKymnspHass OMOJIOTHS» M SBISIETCS ee
JIOTHYECKUM TPOJOJKEHHUEM, OH 3HAKOMHUT OOYyYarolmuxcs ¢ OCOOEHHOCTSIMHM TMpeBpallleHui
OpPraHUYECKUX COCIMHEHMH B XoJe OOMEHa BEIIECTB HBBIX OpraHu3MoB. JlaHHBIA Kypc
ABJIIETCS. Ba)XXKHBIM B MoArotoBke oOydaromuxcst mo OIl buoxumus u ¢usmonorusi, 3HaHUS,
npruoOpeTeHHbIE B MPOLIECCE er0 OCBOCHHUS, YIIyOJstoT 0a30Bble MPECTABICHUS CTYIEHTOB O
MeTabonm3mMe, CGHOPMHUPOBAHHBIE TIPU HM3YYCHUH JUCIHHUIUIMH OHOJIOTHYECKOTO TpOoduiis
(«Muxpobuonorust u BHupycosorusi» — 5 cemectp, "l'eHermka u cenekuus' — 5 cemectp,
«buorexnonorus» — 5 cemectp u Ap.). B kypce «W30paHHble TTaBbl OMOXMMHUUY» OCHOBHOM
yIop JAenaeTcs Ha JBa NPUOPUTETHBIX pa3zesia COBPEMEHHOH OnoxuMuu — "DH3umosorus" u
"IIpoueccel ¢ yyacTHEM HYKJIEMHOBBIX KHCIOT".

Jli1st OCBOGHHUS JAHHOW AMCLUIUINHBI 00YYarOIIUNACS TOJIKEH:

3HaTh: (YHKUMOHAJBHBIE TPYMIbl OCHOBHBIX KJIACCOB OPraHMYECKUX COEAMHEHUN H
XMMHMUYECKHE CBOMCTBA JTUX COEAMHEHUM; B3aMMOCBS3b MEXIY CTPOEHHUEM OpPraHMYECKHX
COCIMHEHUI M UX XUMHYECKUMM CBOICTBamMM; o0OIlIMEe MNpeACTaBleHUss 00 DSHEpPreTuKe u
HaIPaBJIEHHOCTH XMMUYECKUX PEAKIMI; METOJbl KOJIMYECTBEHHOIO M Kaue€CTBEHHOI'O aHaIM3a
OpPraHMYECKUX COEIUHEHHI, a TakKe UMETh 00Iue MPEJCTaBICHUs O CTPYKTYpE U YPOBHEBOM
OpraHu3alUK IPUPOTHBIX COCTUHEHUIN: OEIKOB, HYKJICHHOBBIX KUCIIOT, YIJIEBOJIOB U JIUIUIOB.

YMeTh: 1OJB30BaThCS CTaHAAPTHBIM JIA0OPAaTOPHBIM O0OPYJOBAHMEM U XMMHYECKOMN
NOCYAON JUIsl BBIMIOJHEHMSI DKCIEPUMEHTA I10 W3BECTHOM METOJMKE; BBINOJHATH PACUYETHI 110
YpaBHEHUAM XUMHUYECKHX pEaKUuil; yCTaHaBIMBaTh B3aUMOCBS3b MEXKIY CTPOECHHUEM
OpPraHMYECKUX COEAVNHEHUN U X XMMHUYECKUMHU CBOICTBaMU;

Bnagers: HaBblkaMu pabOThl B XMMHMUYECKOM JlabopaTOpuH, cOOJ0asi HOPMBI
6e30macHOro oOpaleHuss ¢ XMMUYECKMMH BEIECTBAMU; HABBIKU BBIIIOJIHEHHUS J1aOOPaTOPHOTO
9KCIIEPUMEHTA I10 OpPraHMYECKONM XHMMMHU; OIBITOM CTaTHCTUYECKON O0OpabOTKH pe3ybTaToB
JKCIIEPUMEHTA.
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3. [InanupyemMble pe3yJbTaThl 00y4eHHs M0 JUCHHUILINHE

3.1. Komnerenuuu, GopMUpPOBAHUIO KOTOPbIX CIIOCOOCTBYET IUCIHUIIINHA
ITpu ocBoeHMM AMCUMUIUIMHBI (POPMUPYIOTCS CIEAYIONNE KOMIETEHIMH B COOTBETCTBUU
¢ ®I'OC BO no gaHHOMY HaIlpaBJIEHUIO MMOATOTOBKH:
npodeccuonanbubie (I1K):
[1K-6: cmocob6eH mpoBOIUTh HAyYHBIC MCCIICIOBAHUS B 00JACTH OMOXUMHH M (HU3HOIOTUH
0] pyKOBO/ICTBOM CHEIHMATINCTOB 00Jiee BHICOKOM KBaJIM(UKALIIH.

3.2. IlepeyeHb  NIJIAHMPYEMBIX  Ppe3yJbTAaTOB  00y4eHHMs 10 JUCHUILUIMHE,
COOTHECEHHBIX ¢ (opMHPYEMBIMH KOMIICTCHIMAMH
B pesynbprare ocBOCHMS AUCIUIUITMHBI 00YYaIONTUNCS JOJKEH

3HATh:
v CTpOEHHE OCHOBHBIX OMOIMOINMEPOB U OCHOBHI X MeTabonu3ma (I1K6);
v KJacCU(UKALMI0O M HOMEHKJIATypy (epMEeHTOB, OOJIACTH MpPUMEHEHHS (EPMEHTOB B
HayKe M NnpakTudyeckoi nestenbHocTH yenoBeka (I1K-6);
v IOPUHIUIBI  MHTHOUPOBaHUS  (EPMEHTOB, MEXaHHW3M JeHCTBUS  OOpaTUMBIX U
HeoOpaTuMbIX UHrHOUTOpOB (I1K-6);
v MEXaHU3M M 3Tarbl OCHOBHBIX IPOLIECCOB C Y4aCTUEM HYKJIEHHOBbIX KucnoT (I1K-6);
v METObI KOJTUYECTBEHHOTO aHaIn3a (hepMEHTOB B MPUPOIHBIX 00bekTax (ITK-6);
v npaBuia 0€30macHOCTH MpH padoTe € MOTEHLUUAIBHO OINACHBIMH OHMOJIOTHMYECKHMU
o0BekTaMu U npenaparamu Ha ux ocHose (I1K-6);
v Mepbl IEpBOM TOMOIIM JHUIAM, IHOCTpaZaBIIUM Mpu pabore B Jabopatopuu
6uonorunueckoit xumuu (I1K-6);
yMeThb:
4 IIPOrHO3UPOBATh IOCIEJACTBUS CBOEH NPOPECCHOHANIBHON JEATENbHOCTH B 00JacTH
onoxumuueckux uccinegopanuii (I1K-6);
v MIPOTHO3UPOBATH TOCIEACTBUS CBOUX ACHCTBUU C OMOOOBEKTaMH TPH HECOOIOACHUHN
npaBuiI TeXHUKU O6e3onacHoil padotsl (I1K-6);
v OKa3bplBaTh MEPBYIO MOMOIIb JHIAM, [OCTPAJaBUIMM MpH paboTe B XUMHYECKOU

naboparopuu (I1K-6);
XapakTepu3oBaTh pepMeHTHI 1o ux koay (I1K-6);

v UCIIONIb30BaTh JIA0OPATOPHYIO TMOCYIy, MpPHEMbl U METOAbl Oe30macHoil paboThl B
nabopatopuu (I1K-6);

v MPABUIIBHO BBIIEIATH U3 OMOOOBEKTOB OMONIOTHUECKH aKTUBHBIE BEIIECTBA U ONPEIENSTh
WX KOJIMYECTBEHHBIN U KauecTBeHHBIN cocTaB (I1K-6);

HMETh:

v HABBIKM CAMOCTOSITEIILHOU pabOTHI ¢ y4eOHOW, HAYYHON M CIIPABOYHOM JIUTEPATYPOU TIO
onoxumun (ITK-6);

v OMBIT OOCYXKIEHUSI TMPUHIUIIOB KJIETOYHOW OpraHu3alnuv OUOJIOTHYECKUX OOBEKTOB,

MOJIEKYJISIPHBIX MeXaHU3MOB xku3HenesTensHoctu (I[1K-6);

HaBBIKM HMHCTPYMEHTAJIBHBIX  HCCJIEAOBAaHUN OHOOOBEKTOB C  HCIOJIb30BAHHEM
COBPEMEHHOW Hay4HOM anmapaTypsl U 000pynoBaHus xuMudeckoit madboparopuu (I1K-6);
v ONBIT TIPUMECHECHHUS METOIUK Oe30macHoi paboThl ¢ TOTEHIMAIBHO OMaCHBIMHU
O0M000BEKTaMHU, JIETKO BOCIUIAMEHSIOIUMUCS, B3PHIBOOMACHBIMH, JIETYYUMH, TOKCUYHBIMU
OpraHWYECKUMH BEIIECTBAMH, KUCIOTAMHU U OCHOBaHUSIMH, XuMHuueckoit nocyaou (I1K-6);
v OTBIT OKa3aHWsA MEPBOW TMOMOIIM JIMIIAM, TMOCTPAJABUIMM IMPU padoTe B XUMHYECKOU
nabopatopuu (I1K-6).
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TPYAOEMKOCTBIO 3aHATHIH JIEKIHIHOHHO-CEMHUHAPCKOI'o THIIAa

4. O0beM U coiepKaHMe TN CHUTITTHHbBI
O0beM TUCIUIUIMHBI COCTABISIET 4 3aueTHbIe euHUIIBI (144 daca).

4.1. Conep:xanue AUCHUILIMHBI MO pa3jejaM (TeMaM), COOTHECEHHOe ¢ BHIAMHU M

OO0beM MHOM KOHTAKTHOU pabOThl U CAMOCTOSITENILHOW PabOThl 00YUAIOMIETrocs M0 TUCITUILINHE
yKa3aH B yueOHOM TUTaHE 00pa30BaTEIHLHOM MPOTPAMMBEI.

I\ Bunsl 3anstaii, ux DOpPMBI TEKYILETO
/o Paznensl (Tembl) o 00BeM KOHTPOJISL yCIIEBAEMOCTH
JUCLUTUTAHBI 3
3 3ansaTus 3ansaTus DopMbI MPOMEKYTOIHOH
© JIEKIIUOH- CEMUHap- aTTecrannu
HOI'O THIIA | CKOI'O THIa
1. BBoanriii. Beenenue B 6 2 BxonHas quarsocTuka:
npoOJIeMaTHKY AUCIHILIHHBL, cobecenoBaHue C
npeacTaBieHne paboueit MOCIEAYIOUIMM 00CYKICHUEM
IIPOTPaMMBI, OCMBICIICHHE pe3yJbTaToB.
TpeOOBaHM K OpTaHU3aIuU Criucok BOIPOCOB,
nporecca o0yueHus, MHTEPECYIOIUX CTYIEHTA 110
CaMOCTOSITEIbHON PaboThl U (HOopM COICP)KAHUIO JUCLUITNHBL
aTTEeCTaIlUU. (coaeTcsi B MICbMEHHOM BHJIE).
2. | Cosépemennasn sn3umonozun: 6 4 12 2 otyera 1o J1abOpaTOPHBIM
KJaccu(uKkanys 1 HOMEHKIaTypa nabop. pabotam
(epMeHTOB, CTpOeHHE (DEPMEHTOB, 3aHATHE
KUHETHKA M MEXaHU3M Kontpornbras pabora
(epMEHTAaTUBHBIX PEAKLHH,
MEXaHU3MBI PETYJIISILIUH
(epMEHTAaTUBHOW aKTUBHOCTH,
METO/IbI BBIICICHHS K OUUCTKH
(hepMEHTOB, JTOKaTH3aLHS
(epMeHTOB.
3. | Buoxumus HyK1euHOGbIX KUCTIOM: 6 4 12 2 oryeTa 1o J1abopaToOpPHBIM
COBPEMCHHBIC IIPEACTABICHUS O nabop. paboram
CTPYKTYpE U YpPOBHEBOU 3aHsTHE KoHTpostbHas pabota
opranmzanuu JJHK u PHK.
IIpouecchl ¢ yuacTreM HYKJIEHMHOBBIX
kucinort: penapauus JHK,
perMKanus, TPAaHCKPUITLHSL,
Tparcusays. [locTTpancnsauonHas
MouduUKanus OCIKOB.
4. Cospemennvie Memoovl U HOOX00bl 6 4 6 Otuer 00 3KCKypcuu B
6 UCCNIe006AHUN CIPYKIYDbL U nabop. OMOXUMHYECKYIO
c60lICmeE buononuUmMepos: jaHsTHe | Jaboparoputo
XKHUIKOCTHAsI XpoMaTorpadus
OMOMOJIEKYJI, MACC-CIIEKTPOMETPHS,
PEHTI€HOCTPYKTYpHbIH aHanu3, K-
CIIEKTPOCKOIUS OEJIKOB,
3JIEKTPOHHAS! MUKPOCKOIIHS,
CKaHMPYIOLIas 30HA0Bas
CIIEKTPOCKOIHS
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5. | Beeoenue ¢ papmayeemuueckyro 6 4 12 2 oT4era 1o J1abopaTOPHEIM
XUMUIO: YCTAaHOBIICHHE nabop. paboTtam
MTOIJTMHHOCTH U KOHTPOJIb Ka4eCTBa 3aHATHE

JICKAPCTBCHHBIX CPCACTB

6. | Ilpuopumemnovie HanpaeieHusn 6 1 6
COBPEMEHHOI Duoxumuu nabop.
3aHSITUC
7. SaxmrounTenbHbli. [loaBenenue u 6 1

aHaIIN3 MPOMEKYTOUHBIX
PE3YIHTATOB OCBOCHMSI NTUCHUILIUHBL

HToro 3a cemectp: 20 48 DK3aMeH

4.2. Pa3BepHyTOe OnHMCcaHHE COAePKAHUA Y4eOHOr0 MaTepHuaJsa 1o pasaejiam

Pazoen 1. Cospemennasn sn3umonozus

Knaccughuxayus u nomenknamypa ¢epmenmos

Uctopuss wu3yuenuss xknaccuduxanuu GepmentoB. CoBpeMeHHas MeEXIyHapOaHAS
HoMmeHkiatypa EC — enzyme code. Opranu3aiuy, 3aHIMAaOIIHAECs] BOMPOCAMH KIIACCU(PUKALIUN
n HomeHkiatypel — [UBMB IUPAC. 3HaueHne u HEAOCTaTKU €UHON CUCTEMbl HOMEHKJIATYPBI.
Knaccel ¢epMeHTOB, TOAKIACCHI W MOINOJKIACCHL. XapaKTEpUCTHKA KiaccoB. BaxHeiimme
npecTaBuTeN (PEpMEHTOB Pa3HBIX KIACCOB.

Cmpoenue ghepmenmos

benkoBeie m HeOenkoBbie (pepmeHThl (prO03uMBI). IIpocThie M clokHBIE (PEPMEHTHI.
XonodepmeHt, amnodepMeHT, KOPepMEeHThI: KO(AKTOPhl M MpOocTeTHYecKhe rpymmbl. Obuue
MeXaHU3MBI JeiicTBUs KopakTopoB. Kinaccuduxaius kodpepMeHTOB. XapaKTepUCTHKA OCHOBHBIX
npeAcTaBuTeNel pa3IMyHbIX TPy (TIIyTaTHOH, JIUIIOEBAs KUCIO0Ta, yOUXUHOHBI, KOEPMEHTHI —
MPOU3BOAHBIC THUPHUAOKCHMHA, THaMuHNUpodochar, OumotwH, TeTparuapodoreBas KHCIOTA,
KopepMeHThl — TmepeHocUnkn ¢Gocdara, KopepMeHT A, HUKOTHHAMHJHBIE KO(EpPMEHTHI,
(naBuHOBBIE KO(DEpMEHTHI, KOOaMUIHBIE KOPEPMEHTHI, KeJie30mophUPUHOBEIE KODEPMEHTHI).
[TpuHIMTIBI TPOCTPAHCTBEHHON OpraHM3alluK MOJIEKYNbI (pepMeHTa, MpoOieMbl CBOpaYUBaAHHS
MNOJUNENTUIHON IETOYKH B HATHUBHYIO KOH(OpMAIMIO, €€ BaXXHOCTb [UIsl DH3UMOJIOTHUHU;
COBpPEMEHHBIEC TPEACTABICHUS O MEXaHHW3Max (OPMHUPOBAHMS MPOCTPAHCTBEHHOH CTPYKTYpPHI
Oenka; MepapXWYeCKU! MPHUHIMII CBOpPAYMBAHMS, IPOMEXKYTOUHBIE COCTOSIHHSI B Ipoliecce
OpraHu3ali HATUBHOW KOH(pOpMAIMK; COBPEMEHHOE COCTOSIHHE 3HAHUM O OeNKax TEerIOBOTro
HI0OKA W CTPYKType IIANepoHOB; JOMEHBI, HX CTPYKTypHble U (YHKIMOHAJIbHbIE
XapaKTePUCTHKH; POJIb MYJIbTHIOMEHHON OpraHU3aluU MOJIEKYJIbl (PEPMEHTa B OINPENICIICHUH €€
(YyHKIIMOHATBHBIX CBOICTB, (POPMUPOBAHME AKTUBHOIO LIEHTPA HA TPAHMIIE MEXKIY JTOMEHAMHU.
Ponb MOABMIXKHOCTM JIOMEHOB B KaTaiu3e, CTPYKTYPHBIE OCHOBBI pealu3aluu (GeHOMeHa
UHAYLUUPOBAHHOTO COOTBETCTBMSI, PETyJIATOPHbIE JIOMEHbI, JIOMEHBbI, OOECIeunBaIOIINe
CBSI3bIBaHME C MeMOpaHamu; (GakTopbl ompenensonye 3p(HEeKTUBHOCT, U CEeUU(PUIHOCTD
(hepMEHTAaTHBHOTO KaTajan3a, KOMILUIEMEHTapHOCTh MEXIY (pepMeHTOM U cybcTpatoM. Metozbl
UACHTU(UKAIIMM aKTUBHOrO IIeHTpa (epmenToB. Kartamutnueckue anTtuTena (ab3uMbI) Kak
NPUMUTHUBHBIE (EPMEHTHI; CTPYKTypa U MEXaHU3M JeHCTBUS (EPMEHTOB OTAEIbHBIX TPYIMIL.
Kunemuxa ¢hepmenmamusnvix peaxyuu. Mexanuzmol ghepmeHmamusHuIX peakyuti

Hcnonb3oBaHne 3Hepruu CBS3bIBaHUS (epMeHTa ¢ CyOCTpaToM B KaTallu3e; MpHpoja
CWJI, CTaOWIM3MpYyIoLIas pas3IuyHble KOH(MOPMAIIMOHHBIE COCTOSIHUSI CHUCTEMBbI (epMEHT-
cybcTtpar (BOIOpOJHBIC CBSI3HM, THAPOGOOHBIE B3aUMOJCUCTBUS M JIp.); THUIIBI KaTajau3a,
UCHOJb3yeMble B (PEPMEHTATUBHBIX PEAKLUAXK; PYHKIHMOHATIBHBIC TPYIIbl pepMeHTOB. [loHsATHE
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(epMeHTaTHBHOM akTMBHOCTH. CrOCOOBI BBIpaXKeHUS (PepMEHTATUBHON aKTUBHOCTU. BiusHue
KOHIIEHTpauu (epMeHTa Ha CKOPOCTh (PEPMEHTATHBHON peakiyu. BiusHuEe KOHIEHTpaluu
cyocrpara. Teopus Muxasnuca-MenteH. CrocoObl rpadu4yeckoro OnpesieieHus KOHCTAHThI
Muxasnnca ¥ MakCUMaJIbHOM CKOpPOCTH peakuuu. Bimsaue temmnepatypel u pH cpeasl Ha
CKOpOCTh (pepMEHTAaTHBHBIX peakiuil. MHruOutopsl (epMeHTOB M UX KJIaCCUPHUKAIIHSL.
KonkypeHTHOE, HEKOHKYPEHTHOE, OECKOHKYPEHTHOE, CMENIaHHOe HWHTHOupoBaHHe. CrocoObI
OTIpeJIeNIeHUs THIIa U KOHCTAHThl MHTUOMPOBAHUS. CTPYKTYpa U MEXaHU3M JEUCTBUS (epMEHTOB
OTJENBHBIX TPYTIIL.

Mexanusmbl pecynayuu hepmenmamueHoli akKmugHOCmMu

PazHbie TUTIBI PEryJsIiMA aKTUBHOCTH (PEpMEHTOB; MOIH(PYHKIIMOHAIBHBIE (HEPMEHTHI,
(yHKIMOHANbHBIE  MPEUMYIIECTBA,  BO3HUKAIOUIME B pe3yjbTare  OesloK-OelIKOBBIX
B3aUMOJICHICTBUI B COCTaBE€ MOJICKYJIBI MOJU(PYHKIIMOHATBHBIX (EPMEHTOB; YETBEPTUYHAS
CTPYKTYpa (DepMEHTOB, POJIb YETBEPTUUHON CTPYKTYPHI B CTAOMIIN3AaLIMU MOJIEKYJIbI (pepMEeHTa U
PETYISIUN  aKTHBHOCTH (EPMEHTOB. YPOBHH pETYJSIUH (EPMEHTATUBHOW aKTHBHOCTH.
Perymnsuus nyTéM M3MeHEHUs1 KondecTBa (PepMEHTOB U MyTEM U3MEHEHUS MX UHIAUBUIYAIbHOM
KaTaIATUYECKON aKTHBHOCTH. HekoBaneHTHas © KoBalieHTHass Monaugukamus. CrnocoOsr
KOHTPOJIsl pa3BETBIEHHBIX META00JINYECKUX ITyTEH.

Memoowl ebl0enenus: u OUUCMKU (hepMeHMO8

OkcrparupoBaHue (epMEHTOB U3 Ouosiornueckoro marepuana. Kucinornas oOpaboTka,
TepMUYeckas 00paboTKa, (QpPaKIMOHUPOBAHUE COJISIMH, OPTAaHWYCCKHMHU DPACTBOPHUTEIISIMH,
MeToA u30upaTenbHOW — aacopOuuu, HOHOOOMEeHHas Xxpomarorpadus, renbuiIbTparys,
abpunHAS xpomarorpadus, anexTpodopes, M309JeKTPOOKYCHPOBAHHE,
yIBTpaleHTpUPYrupoBaHue, Kpuctauimzauus. KoMOMHUpOBaHHE pPA3JIMYHBIX METOMOB JUIS
OUUCTKH (PEPMEHTOB Ha MpUMeEpe TIKo306¢ocharaeruporenassl neueHu kpoic. Kputepuun
YUCTOTHI (DEPMEHTHBIX MTPETIApPaTOB.

Jloxanuzayus pepmenmos

TkaneBoe, pervoHajgbHOE, KJIETOYHOE M CYOKJIETOYHOE pacrpejieneHue (epMeHTOB.

®epMeHTBl — MapKepbl CYOKJIETOYHBIX  CTPYKTYp:  SI€pHbIE, MHUTOXOHJpPUAJIbHBIE,
JIU30COMaJIbHbIC, IIUTO30JIbHBIE  (epMeHThl. Mcmonb3oBanue  (epMEHTOB-MapKepoB B
JNAarHOCTHUKE u Hay4HBIX HCCIIEJOBAHUSX.

Pa3zoen 2. Buoxumus HyK1euHOo8bIX KUC/I0M

Cospemennbie npedcmasienusi o cmpykmype u yposHesotul opeanuzayuu [JTHK u PHK

Ilpoyeccwi ¢ yuacmuem HYKIeUHOBBIX KUCTIOM

[Tporeccrl ¢ yuacTueM HYKICHHOBBIX KHUCIIOT: PEITUKALINS, TPAHCKPHUIIIUS, TPAHCIISAIHUA,
penapanus JIHK. Ilomstne o pemnukauuu. IlolykoHCepBaTHMBHBIM MEXaHU3M, MEXaHU3M
nonumepmsanuu. JIHK-nommmepaza. Tpu sTtana pemmMkanvv — WHUALMALMSA, JJIOHTALMS U
tepmuHanusa. [IpobGrema mnonsproctu. @parmentsl Oxkazaku. [loHSATHE O TpPaHCKPHUIIIMH.
Mexanusm nonumepuszanuu. PHK-nmonmmmepasa. Tpu drama TpaHCKpUIIIMKM — WHULMALASA,
anoHTanus ¥ TepMuHanusa. CUTHAIbBl TPAHCKPHUIIMH, TPOMOTOp. MHTHOUTOPHI TPAHCKPUIILINU;
Abl, AHTUOMOTHUKH, TPOTUBOBUPYCHBIE M TMPOTHUBOPAKOBbIE mpemaparbl. OOparHas
TpaHckpunrasa. buocunres 6enka. CtpoeHue reHoB 3ykapuot. CIUtaiiCHHT, XUMHUS CIUTaliCHHTa,
"koHcTpykTop PHK".

[Tonstue o tpancmsuuu. OcHoBHas "morma" MoneKyysipHON Ouonoruu. I'eHeTHUecKHii
KOJ, ero cBo#crBa. JlekoaupoBanue. AKTHBAIUsi aMUHOKHCIOT. AMHUHOAIMIIAACHUIIAT.
PuGocoma — «HanopoboT» g O6uocuHTe3a Oenka. Cxema peakiuu U mporecca 00pazoBaHus
NenTUIHON cBsizu. Perymsimus skcripeccuu reHoB. Cuctema mepenauu curdana. [IpokapuoTsr:
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OmnepatopHo-nipoMoTopHblii yuactok JAHK, perynsatopHsiii 6€10K, OnepoH. 2 THIa KOHTPOJS Yy
MPOKAPUOT: HETATUBHBIN U MTO3UTUBHBIN.

I'enom, mnnasmuzasl, BUpychl. ['eHOM: ompeneneHue, pasmepbl. l'eH: ompenencHue,
cTtpykrypa. JInaamuka renoma. Pexomounamus JIHK. Ctpoenue reHoB npokapuot. [lnazmusl,
CTPYKTypa IUIa3MHI.

Pa3zoen 3. Cospemennuie menmoost u HOOX00bL 8 UCC/I008AHUU CIMPYKMYPbL U CEOUICME
ouononumepoe

Kuoxocmuas xpomamoepaghusi buomonexyn

HNonoobmennass xpomatorpagusi. [enb-¢punbrpanus. AddunHas xpomarorpadusi.
[IpotuBoTOouHas Xpomarorpadus 1 yiabTpaduiIbTpaus.

Macc-cnexkmpomempus

Macc-creKTpoMeTpbl U XpPOMaTO-MacC-CHEKTPOMETpPbI, MPUHIMI padoThl MPUOOPOB.
Bo3MoxxHocTH  MaeHTH(UKAIUU OHOJOTMYECKH AaKTHBHBIX MOJEKYJ II0 JaHHBIM Macc-
cnektpoMerpuu. [Tyt pparmenranum MoaexyI.

Penmeenocmpykmypnuiii ananuz

[IpeobpazoBanne Dypre. PenrtrenoBckass kpucramiorpadus OenkoB. PaccesHue
PEHTTEHOBCKHUX JIy4eH.

HUnghpakpacnas cnekmpockonus 6enxos

Ckanupylomue UHQpaKpacHble CcHeKTpoMeTpbl. HH]pakpacHble CHEKTPOMETPHI C
npeoOpazoBanueM @Dypwe. Jlugap, onruyeckas KorepeHTHass Tomorpadus, aTTeHyHMpOBaHHOE
nosHoe oTpaxenue u MK-mukpockonsl. [IpakTnyeckue npuMeHeHusl.

Dnekmpounas MUKpOCKoOnus

[IpocBeunBarouil 3JE€KTPOHHBIM MHUKPOCKOII M €r0 HCIIOJb30BaHUE B HCCIIEJOBAHUM
CTPYKTYypbl OnonoianmepoB. CKaHUPYIOIUN IPOCBEUUBAIOIINNA FIEKTPOHHBIH MUKPOCKOIIL.

CraHnupytowas 30H008as MUKPOCKONUSL

ATOMHO-CHIIOBOM MUKpOCKOI. CKaHUPYIOUIUI TYHHEIbHBIH MUKpOCKON. CKaHUPYIOIIHA
OMDKHENOJBHBI ~ ONTMYECKHMM  MHUKpOCKON.  MUKpPOCKOIN,  CKaHUPYIOUIUH  HOHHYIO
IPOBOJAMMOCTb, CKAHUPYIOIIUNA TEIJIOBOM MHUKPOCKOI M JpPyrHe 30HA0BbIE CKAaHHUPYIOIIKE
MHUKPOCKOIIbI B U3YYE€HUN OMOXMMUYECKHX CUCTEM.

Pa3zoen 4. Beeoenue 6 papmayesmuueckyro xumuio

Ycemanosnenue noonunnocmu u KOHMpOTb Kauecmea HeoOpeaHUudecKux jl1eKapCmeeHHbIX
cpedcms. KauecTBeHHbIE peaklyu OOHApYKEHHs] KATUOHOB: Kajusl, HATPUS,, aMMOHUS, MarHus,
KaJbllMs, IIMHKA, CBUHIIA, cepedpa, Me/H, kKele3a, BUCMYTa, alfoMUHUs. KauecTBeHHbIe peakiuu
oOHapy>KeHHs] aHWOHOB: XJIOPHIIOB, OPOMHJIIOB, HMOIWIOB, Cyib(aroB, QocdaTtoB, GopaToB,
KapOOHAaTOB ¥ TUAPOKApOOHATOB, HUTPATOB W HUTpUTOB. OmpenerneHne KayecTBa
JIEKapCTBEHHBIX CPEACTB M3 TIpynmbl ramoreHoB. OmpeserneHne KayecTBa JIEKapCTBEHHBIX
CPEICTB M3 TPYMIbl COSANHEHUN KabIus, MarHus, Oapus. OmpeneneHne KayecTBa MEPEKUCH
BOZOpPOJA.

Yemanosnenue noonunnocmu u KOHmMpoOnb Kauecmea Op2aHUYeCcKUX JNeKapCmEeHHbIX
cpedocms. KOHTpOJb KadecTBa JIEKAPCTBEHHBIX CPENCTB: CIUPTOB, allbJETHJIOB, YIJIEBOJOB,
MPOU3BOJHBIX KapOOHOBBIX KHUCIOT, ()EHOJIOB, apOMATHUYECKUX KHUCIOT U WX MPOU3BOJTHBIX;
CyIb(paMHUIHBIX TPENapaToB W MPENnapaTroB T'PYIIBl aHWIHIOB, MPOW3BOAHBIX OCH3OMHpaHa,
nupaszona, HUTpodypaHa, HMHUIA30Ia U OEH3UMHUIA30J1a, OCH3WIM30XUHOJIWHA, WHJIOIA,
NUPUMUIMHA; AaMUHOKHUCIIOT U UX MTPOU3BOIHBIX.

Pazoen 5. Ilpuopumemmnsvie Hanpasnenus cospemeHHoON dGuoxumuu

bruoxumuueckne u Oumodu3nyecKre HAHOTEXHOJIOTHH. V3MepeHune Cuil B OJUHOYHBIX
OenkoBbIX Monekynax. M3mepenue cun B onuHounoMm komiviekce /IHK ¢ JJHK-nmonumepasoii.
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MonekymnsipHoe y3HaBaHUE. beakoBble HAHOUMITHI U OeJIKOBasi MHKeHepHs. M3ydeHne pacTymmx
KPUCTAZIOB OCITKOB W MaHUMNYJISIUMH ¢ HAMA. HaHOTpYyOKH, MOJICKYJISIDHBIC JHOJIBI,
CaMOOPTaHU3YIONINECs] ~ HAHOTPAH3UCTOPHI, TpaHC(HEKIHs HAHOYACTHUIIAMH W  TMpPOYHUe
OnoduznuecKre HAHOTEXHOJIOTHH B OMOXUMUM.

5. O0pa3oBaTesibHbIE TEXHOJIOTHHU

[Ipu npoBeieHUN 3aHATUI HCIIONB3YIOTCS 00pa30BaTENbHBIE TEXHOIOTHH:
v’ TEXHOJIOTHs TPOOIEMHOTO 00yJYEHHS,
v’ pelTHHrOBast TEXHOJIOTHS,
v’ TEXHOJIOTHs Pa3BUTHS KPUTHYECKOTO MBIIILICHUS,
v’ TeXHOJIOTHS y4eOHO! UCKYCCHH,
v’ y4eOHast SKCKypCHs.

[lepeuenp MHMOPMAIIMOHHBIX TEXHOJOTUH, HCIONb3YEMBIX TPH  OCYIIECTBICHUH
00pa30BaTeNbHOrO Mpoliecca Mo JUCIUIUIMHE: TEXHOJIOTUH CMEIIAHHOTO 00yUYeHusl.

6. YueOHO-MeTOANYECKOE O0ecTieYeHrne CAMOCTOSITEIbHOMH PadoThl 00y4aromuxcst

CamocrosiTenbHasi paboTa CTYACHTOB HamNpaBjieHa Ha YTIIyOJIEHHOE CaMOCTOSTEIHLHOE
U3yueHHE OTAETbHBIX pa3fenoB M TeM paboueil mporpammbl. CamocrosrenbHas paboTta
CTYJEHTOB TPOXOAUT B (opMe U3yuyeHUs TEOPETUYECKOro MaTepuana  (JIEKLIHH,
PEKOMEHIOBAaHHOW JINTEPATypbl, B TOM YHUCJIE U CAMOCTOATEIBHOIO IIOMCKAa MaTEpHUaJOB B
robanpHOM  cetn, Bkiaouyas ObC  "YHuBepcuterckas ~ Oubnuorexka ownmaiH"). K
CaMOCTOSITENIbHOW paboTe OTHOCHTCS TakKe IIOATOTOBKAa K JaOOpaTOPHBIM 3aHATHSAM C
UCIIOJIb30BAaHUEM METOJMYECKUX YKa3aHWW, pacloNOXKEHHbIX Ha caiite Oubmuoreku MBLY
(anexTpoHHas 6ubnMoTeKa):

http://lib.ivanovo.ac.ru:81/elib/dl/biology/ucheb/kustova 2014.htm/info
[TomHOCTBIO BECh METOJMUYECKUI MaTepuasl MO OOECIEYEHHUI0 CaMOCTOSATEIBbHOM PaboThI

cTyaeHToB npuBoautcs B Ilpunoxenun 1 x PII.

7. XapakTepUCTHKA OLIeHOYHBIX CPEACTB /JIsl TEKYLIero KOHTPOJIsl yCIeBaeMOCTH 1
NMPOMEKYTOYHOM aTTeCTANMU 00y4aI0IMXCS 10 JUCIUIITTHHE

Bxognass mumarHoctuka mpoBoauTcs B ¢GopMme coOeceloBaHUS C TMOCTEAYIOIINM
00CyX/IeHUEeM pe3yJIbTaTOB.

PeTHHTOBBINT KOHTPOJIH KadyecTBa 3HAHWUW 1O JUCIUIUIMHE 3aIlUIaHUPOBaH B (opme
3 KOHTPOJBHBIX paboT M 7 mabopaTopHBIX padOoT. 3a KaXIyl0 KOHTPOJbHYIO PabOTy CTYIEHT
noJjTydaeT § PEeHTHHIOBBIX OAJIIOB, 332 KaXIyIO JJAOOPATOPHYIO pabOTy — MakCHMyM 5 OaJuIoB.
OT1uét 00 yueOHOM 3KCKypcHHM B OMOXMMMYECKYIO JTaOOpaTOPHIO OLIEHUBAeTCs, UCXonsd u3 6
0asuIoB.

Jlonmyck K 9K3aMeHy MOJy4aroT CTYJeHThI, HabpaBilue He MeHee 35 OaioB.

DK3aMeHAIMOHHBIN OTBET OLIEHMBAeTCs U3 pacyera B 40 6ayuIoB, KOTOPhIE CyMMHUPYIOTCS
¢ O6amnamu, HaOpaHHBIMU 3a cemMecTp (MakcumanbHO — 100 peHTHHTOBBIX OAIIOB).

CTyneHT, TOTHOCTHIO BBIMOJHUBINUN Y4eOHYIO MPOrpaMMy IHCHUIUIMHBI U HaOpaBIIWi
Ha MPOMEXYTOUYHBIX 3Tamax cymmy oT 45 g0 60 6amioB, UMeeT MpaBO MOJYYUTh HUTOTOBYIO
OLIEHKY 0€3 AO0MOoJHUTENbHOTO ornpoca. [Tpu sTom:
CTYIEHT, HaOpaBmuit 45-49 6amnos, nomydaeT 10 JONOTHUTENBHBIX OAJIJIOB U UTOTOBYIO OLIEHKY
«YZOBJIETBOPUTEIILHO;
CTyAEHT, HaOpaBummii 50-55 OamnoB, 20 IOMONHUTENBHBIX OAlJOB W HUTOrOBYIO OLEHKY
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«XOPOLIOY;
CTYyJeHT, HaOpaBmmii 56-60 6aynioB, MoxeT moayduTh 30 JTONOJHUTENBHBIX OallIOB U OLEHKY
COTIIMYHOM.
s mepecyera HaOpaHHBIX B TEUEHHE CEMECTpa PEHTHHTOBBIX OasioB B OOBIUHBIC

OLIEHKH MCIIONIb3YETCs LIKaa:

0T 55 110 69 — «yJIOBIIETBOPUTEIIHLHOY;

ot 70 1o 84 — «xopouioy;

ot 85 1o 100 — «oTIMYHO».

8. YueOHO-MeTOAMYeCcKOEe M HH(POPMALMOHHOE O0ecneyeHUue TUCIHILIMHBI

OcHoBHas nuTeparypa:
1. KycroBa T.I1., KoueroBa JI.b. IlpakTukym mo Ouosoruueckoil xumuu. YuebHOe mnocobue.
HBanoBo: U3n-Bo UBIY, 2-e u3a., 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. IHampaeB, A.B. buoxumus : yude6Hoe mnocobue / A.B.IllampaeB ; MuHnucrepctso
oOpa3zoBanus u Hayku Poccuiickoit @enepanun, denepanbHoe rocyJapCcTBEHHOE OIOHKETHOE
o0pasoBaTenbHOE YUPEKIEHUE BBICHIEr0 MpodecCHuOHATBLHOTO 00pazoBaHus «OpeHOyprckuit
rocyJIapCcTBEHHbIN yHUBepcuTeT». - OpenOypr : OI'Y, 2014. - 186 c. : ui., cxem. - bubnuorp.: ¢
167.; To xKe [DneKTpOoHHBII pecypcl]. -
URL: http://biblioclub.ru/index.php?page=book&id=270262
3. bapeimea, E. Ilpaktuueckue ocHoBbl Ouoxumuu : ydebHoe mnocobue / E. bapeiesa,
O. bapanoBa, T.IT'amOypr ; MunuctepcTBo oOpa3oBanHus U Hayku Poccuiickoit deneparuu,
@denepalibHOE TI'OCYAAPCTBEHHOE OIOJKETHOE O00pa30BaTEIbHOE YUPEKACHHE  BBICIIETO
npodeccuoHagbHOro obpaszoBaHus «OpeHOYprckuid TOCYAApCTBEHHBI YHUBEPCUTET». -
Openbypr : OI'Y, 2011. - 217 ¢ ; To xe [DaexkTpoHHBI pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=259197
4. bapeiuesa, E. Teopernueckue ocHoBbl Ouoxumuu : ydebHoe mnocobue / E. Bapeolesa,
O. bapanoBa, T.I'amOypr ; MunuctepctBo oOpa3oBanus U Hayku Poccuiickoit deneparum,
['ocynapcTBeHHOE 00pa30BaTEIbHOE YUPEKJIEHHE BBICIIETO MPO(ECCHOHATBHOTO 00pa3oBaHuUs
«OpeHOyprckuil TocyaapcTBeHHbI yHUBepcutet». - OpenOypr: OI'Y, 2011. - 360 c.; To xe
[DnexTponnsiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=259198

JlorosHUTENBHAS TUTEPATYpa
1. I'pumenkoBa, T.H. HyxneunoBele kucnorsl : yueOHoe mnocobue / T.H.I'puiienkosa,
T.B. UyiikoBa, E.A. Illepb6akoBa ; MunuctepctBo oOpa3oBanuss u Hayku PO, I'OY BIIO
«KeMepoBCkMiI  rocylnapCTBeHHbI  yHUBepcuteT». -  KemepoBo :  Kemeposckuit
rocynapcTBeHHslii  yHuBepcuter, 2009. - 90 c. - ISBN 978-5-8353-0903-0 ; To xe
[DnexTponnsiit pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=232492

2. TlnakynoB, B.K. OcHoBbI 3H3uMOsIoruu : ydye6Hoe nocodbue / B.K. ITnakynos. - M. :

Jloroc, 2002. - 127 c. : un.,tabmn., cxem. - ISBN 5-94010-027-9 ; To xe [DneKTpoHHBIHN pecypc].
- URL: //biblioclub.ru/index.php?page=book&id=84687
3. ITnakynos, B.K. OcHoBbsl 3H3UMONIOTHN : yueOHOe mocodue / B.K. ITnakynoB. - Mocksa :
Jloroc, 2002. - 127 c. : un.,tabmn., cxem. - ISBN 5-94010-027-9 ; To xe [DneKTpoHHBIN pecypc].
- URL: http://biblioclub.ru/index.php?page=book&id=84687

Pecypchl nHpOpMAIIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTr « HTepHET»:
Cucrema »IIEKTPOHHON MOIIEPKKU 00pazoBaTeNbHOrO mpoiecca «Moil YHUBEPCUTET»
https://uni.ivanovo.ac.ru
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[Tpodeccrnonanbhbie 6a3bl JTaHHBIX U UHPOPMAILIMOHHO-CIIPABOYHBIE CUCTEMBI:
OBC «YuuBepcurerckas Oubauorexa onnainy www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
OnextponHas 6ubnuorexa MBI'Y http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew
Onextponnslii katanor Hb UBI'Y http://lib.ivanovo.ac.ru/index.php/ek

9. MaTepnajbHO-TeXHHYECKOe o0ecrevyeHne AU CUMIIJIMHbI
VY4eOHble ayAUTOPUH:

- 7S TPOBEACHUS 3aHATUH JIEKIMOHHOTO THMA C KOMIUIEKTOM CHEIHMaIM3MpPOBAHHOM
y4eOHOI MeOenn M TEeXHUYECKUMHU CPEICTBAMH OOyUYeHUS, CITYy)KallUMH JISl TIPETOCTABICHHS
yueOHoi nH(popmalu 60IbIION ayJUTOPUH;

- U TIPOBEJICHUS 3aHIATUH CEMHUHAPCKOTO THMA, KOHCYJIBTAIMH, TEKYIIETO KOHTPOIS H
OPOMEXKYTOUHOW aTTeCTallM C KOMIUIEKTOM CIELUAIN3UPOBaHHOW yueOHON wmebenu u
TEXHUYECKUMU CPEICTBAMH OOYUCHUS;

JIaGopatopusi,  OCHalleHHas  J1a0OpPaTOpPHBIM  OOOPYAOBAHUEM,  KOMIUIEKTOM
CHeHalIM3UpOBaHHON yueOHON MeOenu U TEXHUUECKUMHU CPeICTBaMU 00yUEHUSI.
ITomemenne  Ans  CaMOCTOSITENBHOM — pabOThl,  OCHAIEHHOE  KOMILUIEKTOM

CIICIMATM3UPOBAHHON yueOHOW MeOenu, KOMMBIOTEPHONM TEXHUKOM C BO3MOXKHOCTHIO
nonktoueHus k cetu «MaTepueT™ u obecneuennemM gocrymna B DMOC.

JleMOHCTpaliMOHHOE O0OpYyJOBaHWE U Yy4eOHO-HATJISAHBIC TOCOOMST ISt 3aHSITHI
JICKIIMOHHOTO THUMa, OO0ECIeunBaONMe TEeMAaTHUECKUe WJUIIOCTPAIMH: JIEMOHCTPAI[MOHHOE
o0opynoBaHue (MOJIENN, MAKETHI U JAp.; SJEKTPOHHBIE TOCOOUS (MPE3EHTAllN), ayI10-BU3yaIbHbIC
nocobus (aynuo3anucu, BUAeOMaTeprabl U T.11.), TeYaTHbIC TOCOOUS (TaOIUIIbI, TUIAKAThI, CTCHIBI,
MOPTPETHI, CXEMBI H T.I1.).
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ABTOp paloueil mporpaMMsbl JMCHUIUIMHBI: 3aB. Kadeapoi (yHIaMEHTAIbHOU u
IPUKIaTHOW XUMHH, TTpodeccop, JokTop xumuueckux Hayk Kycrosa T.I1.

[Iporpamma paccMOTpeHa 1 yTBEPKJICHA Ha 3aceTaHuu Kadeapbl OMOIOTHI

«29» aBrycra 2025 r., nporokon Ne 1

[TporpamMma oOHOBIIEHA

MPOTOKOJ 3acenanus kadeaps Ne OT « » 20 1.
CornacoBaHo:
PykoBonutens OI1 E.A. bopucosa

(moanuce)

[TporpamMma oOHOBIIEHA

MPOTOKOJ 3acenanus kadeaps Ne OT « » 20 1.
CornacoBaHo:

PykoBonutens OI1 E.A. bopucosa

(moxnuce)




