06.03.01 buonorus
(broxumus u GU3MOIOTHS)

OcHoBHast npodeccroHanbHas 00pa3zoBaTelibHas IporpaMma

MuHuCTEPCTBO HAYKH U BbIcHiero oopazosanus Poccuiickoii ®@enepanun

UBAHOBCKUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

Kadenpa pynaamenTanpsHON M MPUKIAAHON XUMHU

OJIOBPEHO:

PyxoBoaurens Ol

(moznuce)

«29» aBrycra 2024 r.

Pabouast nporpamMma QM CHUILIHHBI

N3BPAHHBIE I'TABBI BUOXUMHUU

YpoBeHb BhICIIEr0 00pa30BaHUS: OakanaBpuaT
Kpaymukanust BEITyCKHUKA! OaxayiaBp

Hamnpasnenue noaroToBKu: 06.03.01 buonorus
Hamnpasnennocts (mpoduin) buoxumus u pusnonorus

00pa3zoBaTeNbHON MPOTPAMMBI:

BanoBoO

E.A. bopucosa



OcHoBHas npodeccroHaibHas 00pa3oBaTeIbHas IpPorpaMMa
06.03.01 buonorus
(broxumus u GU3MOIOTHS)

1. llean ocBOEHMSI AMCIMIIIIMHBI

Leab0 OCBOSHUS NUCHUIUIMHBI OOYYArOIIMMHUCS SIBIISICTCS MPUOOpETeHHe OyaylIIuMu
OakaylaBpaMd 110 OHOJIOTMHM 3HAHUH O XHMHYECKOM COCTaBe OpraHM3Ma 4YeJIOBEKa H O
XUMHYECKHUX TPOIIeCccax, JICKAIUX B OCHOBE JKU3HEACATEIHPHOCTH. DTO MO3BOJIUT BHIMTYCKHHUKY
Oakajlapyara yCIIeIIHO peajn30BaTh ceOs B JajbHEHIIEH MpodecCHOHAIBHON NeATEIbHOCTH B
chepe oOpazoBaHus, 3APABOOXPAHECHHsS, MPUPOAOIOIB30BAHUS, CEIBCKOXO3SHCTBEHHOTO
MPOM3BOJICTBA W IHIICBOW IMPOMBIIUICHHOCTH. Y CTYJCHTOB (OPMHUPYIOTCS COBpPEMEHHBIC
MIPEJICTABJICHHS O CTPOSHUU U CBOMCTBAX XMMHYECKHUX COCITMHEHUH, BXOISIINUX B COCTAB JKUBBIX
OpPraHHM3MOB, OCHOB  ()H3HOJIOrO-OMOXMMHYECKUX MEXAaHHU3MOB  PEryJISIUH  IPOIECCOB
KHU3HEACSITENLHOCTH OpraHu3MOB. CTyJIEHTBI OCBAaMBAIOT COBPEMEHHBIC SKCIICPUMEHTAIBHBIC
METOJIbI HMCCJICIOBAaHUMH, NPUOOPETAIOT HABBIKM pPabOTBI C HAyYHBIM OOOPYJIOBAaHHEM U
anmapaTypoi, yMEHHs TpoBeAeHUs (YHIAMEHTANBHBIX W TPHUKIATHBIX HCCIEIOBAHUN
OMOJOrHYECKUX 00BHEKTOB.

2. MecTo aucuuniiuHbl B cTpykrype OII

VYuebnas qucruruinHa «M30paHHbIe TI1aBbl OMOXUMHUN» OTHOCHUTCS K BAPUATUBHOM YacTH
OII (dhopmupyemoit yuacTHUKaMU 00pa30BaTEIbHBIX OTHOIICHUI) U U3y4aeTCs CTyIeHTaMu B 7
ceMecTpe.

Kypc «30paHHbBIe TIIaBbl OMOXUMHI» YUTAETCS CTYACHTaM-OMOIOraM Mocie M3ydeHUs
UMHA B 3-M CEMECTpe IUCHUIUINHBI «bHOXMMHUS W MOJICKYJISIpHAs OWOJIOTHUSD W SBISICTCS €€
JIOTUYECKUM TPOJOKEHHEM, OH 3HAKOMHUT OOYYarolIMXcs ¢ OCOOSHHOCTSMHU MpEeBpaIleHUi
OpraHWYECKUX COCAMHEHUN B XOJ¢ OOMEHa BEIIECTB JKHMBBIX OPraHu3MOB. JlaHHBIN Kypc
SBIIICTCS Ba)XKHBIM B MOAroTOoBKe oOyuatomuxcs no OIl buoxumus u dusnonorus, 3HaHUS,
MPUOOpPETEHHBIE B MPOLIECCE €0 OCBOCHUS, YIIIyOJII0OT 0a30Bble MPEACTABICHUS CTYJIEHTOB O
MeTtabonu3me, chopMHpOBaHHBIE TPU MU3YYCHUU AUCHUIUIMH OHOJIOTHYECKOro mpoduis
(«Mukpobuosiorusi U BHUpycoJioTus» — 5 cemectp, "l'eHetnka u cenekums' — 5 cemectp,
«buorexHonorus» — 5 cemectp u np.). B kxypce «/30paHHBIE TNIaBbl OMOXMMHU» OCHOBHOM
YIIOp JeJAaeTCsl Ha JBa NMPHOPUTETHBIX pas3jiesia COBPEMEHHON OMOXuMHUHU — "DH3UMOJOTUI" U
"[Ipouieccel ¢ yuacTHEM HYKIEMHOBBIX KHCIIOT".

Jl1st ocBOGHUSI TaHHOM AUCITUTUTHHBI 00YYaIONTUNCS JTOJDKEH:

3HaTh: (YHKIMOHAJIBHBIC TPYIIIHI OCHOBHBIX KJIACCOB OPTraHUYECKUX COCIUHEHHHA |
XUMUYECKAE CBOWCTBA JITHX COCIWHECHHM; B3aMMOCBSI3b MEXIY CTPOCHHEM OPTaHUYECKHX
COCIUHEHUH W WX XMMHYECKMMHU CBOWCTBaMHU; OOIIME TMPEACTaBICHHs 00 HSHEPreTHKE H
HaIpPaBJIEHHOCTH XUMUYECKHX PEAKIIUH; METOMbI KOJWYECTBEHHOTO M KAYECTBEHHOTO aHaJIM3a
OpPraHMYECKUX COCTUHECHHIA, a TaK)Ke UMETh OOIIME MPEACTABICHUS O CTPYKTYpPE U YPOBHEBOM
OpraHU3aINH MPUPOIHBIX COSTUHEHUN: OEITKOB, HyKJICHHOBBIX KUCIIOT, YTJIEBOIOB U JIMITH/IOB.

YMeTh: TONB30BaTHCS CTAHJAPTHBIM JTA0OPATOPHBIM OOOpPYAOBAaHUEM M XUMHUYECKOU
MOCYJION ISl BBITIOJTHEHHUSI SKCIIEPUMEHTA IO WM3BECTHON METOIMKE; BBITIOJHATH PACUETHI 1O
YpPaBHEHUSIM XHMHMUYECKUX pPEAKIUH; YCTAaHABIMBATh B3aUMOCBSI3b MEXAY CTPOEHUEM
OpPTraHUYECKUX COCTUHECHUH U UX XUMHUYECKUMHU CBOMCTBAMH;

Brnagerp: HaBblkamMu pabOTBl B XUMHUYECKOW mabopartopuu, COOMIOAAas HOPMBI
0e30MacHOro 0OpalieHus ¢ XUMUYECKHMMH BEIECTBAMH; HAaBBIKU BBINIOJIHEHHUS J1a0OpaTOPHOTO
OKCIIEPUMEHTa IO OPraHMYECKON XHWMHH; OMBITOM CTAaTUCTUYECKOW 0OpabOTKH pe3yNbTaToB
SKCIIEPUMEHTA.
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3. Ilnanupyemble pe3yJabTaThl 00y4eHHs M0 IMCIHUIINHE

3.1. Komnerenuuu, popMUPOBAHNIO KOTOPBIX CIOCOOCTBYET AUCHUIIIIHHA
[Ipu ocBOCHHMM MUCHMUIUIUHBI (HOPMHUPYIOTCS CICTYIONTHE KOMIIETEHIIUA B COOTBETCTBUH
¢ ®I'OC BO 1o 1aHHOMY HamnpaBiIeHUIO OArOTOBKU:
npodeccuonansueie (I1K):
[TK-6: cniocobeH MpoBOIUTH HAYYHBIE UCCICIOBAHMS B 00JaCTH OMOXUMHUH M (PU3UOIOTUU
MO/1 PyKOBOJCTBOM CTICIIHAIMCTOB 00JIe€ BHICOKON KBATM(UKAIINH.

3.2. [lepeyenb IUIAHMPYEMbIX  Ppe3yJIbTATOB  O0y4YeHHs] 1O JAUCHHUILINHE,
COOTHECEHHBIX ¢ (popMUpPYEeMbIMHU KOMIIETEHIIUSIMHU

B pesynbrare 0OCBOCHUS TUCIUILTUHBI 00YYaIOLIHiics JOKeH

3HATh:
v CTPOEHHE OCHOBHBIX OMOIIOIMMEPOB U OCHOBHBI MX MeTabonu3ma (I11K6);
v KJIaCCU(UKALUI0O U HOMEHKJIATypy (epMEeHTOB, 00JacTH NpUMEHEHUs (EpPMEHTOB B
HayKe U MpaKkTHUecKoi nesrenabHocTH yenoseka (I1K-6);

NPUHLMIBI ~ MUHTUOMpPOBaHUS  (EpPMEHTOB, MEXaHWU3M JIEUCTBUA OOpaTUMBIX U
HeoOpaTuMbIX uHruouTopos (I1K-6);

v MEXaHU3M U 3Tarbl OCHOBHBIX IIPOIECCOB € yyacTHeM HyKJIeHHOBbIX kucioT (I1K-6);

v METO/IbI KOJMYECTBEHHOT'0 aHa/In3a (PepMEHTOB B MpUpPoAHbIX 00bekTax (I1K-6);

v npaBwia 0e30MacHOCTU MpU paboTe ¢ MOTEHIHAIbHO OMACHBIMU OHOJOTHYECKUMU
o0beKTaMu U mpenaparamu Ha ux ocHose (I1K-6);

v MEphl TIEPBOM TOMOIIM JIHMIIAM, TOCTPaJaBIIUM TMpu pabore B JabopaTopuu
ounonornueckon xumuu (ITK-6);

yMeThb:

v NPOTHO3UPOBATh TOCIEACTBUS CBOCH NPO(PECCHOHANBHON MAEATENbHOCTH B O0JIACTH
onoxumuuecknx uccienaopanuii (I1K-6);

v IPOTHO3UPOBATh IOCIEACTBUS CBOMX ICHCTBUI C OMOOOBEKTaMHU IpPU HECOONIOECHUH
MpaBWJI TeXHUKH Oe3onacHoi pabotsl (ITK-6);

v OKa3bIBaTh MEPBYIO MOMOINb JHMIIAM, MOCTPAJaBIIUM MpHU paboTe B XHUMHYECKOIl
naboparopun (I1K-6);

v XapakTepu3oBaTh hepMeHTsI 1o ux koay (I1K-6);

v UCIIOJIb30BaTh JIaDOpaTOPHYIO TMOCYIy, MPHEMbl M MeTOAbl Oe3omacHOW paldoThl B
nabopatopuu (I1K-6);

v MPABWJIBHO BBIAEIATH U3 OMOOOBEKTOB OMOJIOTMYECKH aKTUBHBIE BEILIECTBA U ONPEIEIATh
WX KOJIMYECCTBCHHBIN 1 KaduecTBeHHBIH cocTaB (ITK-6);

HMeThb:

v HABBIKH CAMOCTOATEIHHON paboThI ¢ YU4eOHOM, HAyUYHOH U CIPAaBOYHOMN JTUTEPATypOH IO
ouoxumuu (I1K-6);

v ONBIT OOCYXXACHUS MPUHIMIIOB KJIETOYHOW OpraHU3alu OHOJOrMYECKHX OOBEKTOB,

MOJIEKYJISIPHBIX MeXaHU3MOB ku3HeaestenbHoctu ([1K-6);

HaBBIKM ~ MHCTPYMEHTAJIBHBIX  HCCIEAOBaHUA OHMOOOBEKTOB C  HCIOJIb30BAaHHEM
COBPEMEHHOM HayuyHOIl anmapatypsl U 00opyoBaHus XxuMudeckoit madboparopuu (I1K-6);
v ONBIT TNPUMEHEHUS] METOAMK Oe30macHOi paboThl € MOTEHIHUAIBHO ONACHBIMH
01000BEKTaMH, JIETKO BOCILIAMEHSIOUIMMHUCS, B3pPHIBOONACHBIMHU, JIETYYUMH, TOKCHUHBIMH
OpPraHUYeCKUMH BEIECTBAMH, KUCIOTaMH U OCHOBaHUSAMH, XuMHueckoi nocyoi (ITK-6);
v OTBIT OKa3aHMs MEPBOW MOMOIIM JIMIIAM, MOCTPAJaBUIMM IpU paboTe B XUMHUYECKOMN
nabopatopuu (I1K-6).
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4. O0beM U coieprKaHue T CHUTITHHBI
O0beM TUCHUILTUHBI COCTABISAET 4 3aueTHbIC eAMHUILIBI (144 daca).

4.1. Copep:xanve TMCHUILIMHBI 1O pa3aenaM (TeMaM), COOTHECEHHOe ¢ BUAAMHU U
TPYA0E€MKOCTHI0 3aHATHI JIEKIMOHHO-CEMUHAPCKOI0 THIIA
O0beM MHOW KOHTAaKTHOW pabOThI M CAMOCTOATEILHON padOThl 00YYArOIIETOCs 0 JUCITUTUTHHE
yKa3aH B yueOHOM Tu1aHe 00pa30oBaTeNbHOM MPOTrpaMMBl.

Ne Bunawr 3amaTuii, nx DOpMBI TEKYILIETO
/11 Paznmensr (Tembr) e o0BeM KOHTPOJISl YCIIEBAEMOCTH
JUUCIIMTLITHBI 3
3 3aHsaTus 3aHATHS DopMbI IPOMEXKYTOUHON
© JICKIIUOH- ceMuHap- arrecrannun
HOTO TUNA | CKOTO THIIA
1. BBoanriii. Beenenue B 6 2 BxoaHas quarsoctuka:
pOoOJIEMATHKY JUCIIATIIHHEI, co0ecetoBaHME C
mpeacTaBiIeHue padodei MOCIEAYIOMINM 00CYKICHUEM
MPOTPaMMBbI, OCMBICTICHHE pe3yJILTaTOB.
TpeOOBaHMI K OpTaHU3AIIH Cnmcok BOIIPOCOB,
mporiecca 00y4eHus, HMHTEPECYIOIINX CTYACHTA I10
CaMOCTOSTEIBHON paOOThI U hOpM COJIEPIKAHUIO TUCIUTLTAHBI
aTTEeCTaIIH. (cmaeTcsi B MMChbMEHHOM BUJIE).
2. | Cosépemennan sn3umonozun: 6 4 12 2 oryera 1o J1abOpaTOPHBIM
Kiaccu(uKaIys 1 HOMEHKJIaTypa nabop. paboTtam
(hepMeHTOB, cTpoeHUE (HESPMEHTOB, 3AHSITHE
KUHETUKA U MEXaHHU3M Kontpornbnas pabora
(hepMEHTATUBHBIX PEaKIHiA,
MEXaHU3MBbI PETYIISAIHH
(hepMeHTATUBHOI aKTUBHOCTH,
METO/IBI BBIICTICHUS] © OYHCTKA
(hepMeHTOB, JTOKAIHU3AIUSL
(epMeHTOB.
3. buoxumus nyxneunogvix Kuciom: 6 4 12 2 ordeTa 1o J1abopaTOPHBIM
COBPEMEHHEBIE IIPEACTABICHUS O nabop. paboram
CTPYKTYpE U YPOBHEBOU 3aHATHE KonTposbHas paGota
opranuzanuu JJHK u PHK.
[Iporreccsl ¢ ydacTHeM HYKIEHHOBBIX
kuciot: pernapanus JTHK,
PEIUIMKALNS, TPAHCKPHUITITHS,
Tpancisus. [locTTpancisiimonHast
MoauUKaIHs OSITKOB.
4. Cospemennvle Memoovl U HOOX00bl 6 4 6 OT4er 00 3KCKypCHH B
6 UCc/e006anuu CIMpPYKmypol U nabop. OMOXMMUYECKYIO
C60IiCINg OUONOIUMEPOB: 3anatue | J1aboparopuio
KUIKOCTHAs XpoMarorpadus
OMOMOJIEKYT, MacC-CIIEKTPOMETPHS,
PEHTIC€HOCTPYKTYpHBIN aHanu3, K-
CTIIEKTPOCKOTIHS OETTKOB,
ANIEKTPOHHAS MUKPOCKOTIIS,
CKaHUPYIOMIas 30HI0Bas
CIEKTPOCKOTIHS
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5. | Bseoenue 6 papmavyeemuueckyio 6 4 12 2 oryera 1o J1abOpaTOPHBIM
XUMUIO: YCTAHOBIICHHUE nabop. pabotam
MOJUIMHHOCTH M KOHTPOJIb KayecTBa 3aHATHE

JICKAPCTBCHHLIX CPCACTB

6. | Ilpuopumemmnuie HanpaeieHusn 6 1 6
Cco6peMenHOll OuoxXumuu 1abop.
3aHATHUC
7. aximrounrtenbublii. [loaBeneHme u 6 1

AaHAJIN3 IIPOMECKYTOYHBIX
PEIYIbTATOB OCBOCHUA NVCIUIIJIMHBEI.

Hroro 3a cemectp: 20 48 OKk3ameH

4.2. Pa3zBepHyTO€ ONUCAHUE COAEPKAHUSA Y1eOHOr0 MaTepuaJjia no pasaejaam

Pazoen 1. Coepemennasn sn3umonozus

Knaccugpuxayus u nomenxnamypa epmenmos

Uctopus wu3yuenus xinaccupukanuu ¢epmeHToB. CoOBpeMeHHas MEXIyHapoIHas
Homenkiarypa EC — enzyme code. Opranuzamuy, 3aHUMAOIIAECS] BOPOCAMHU KIIacCU(DUKAITIN
n HomeHknarypsl — [UBMB IUPAC. 3HaueHne 1 HEIOCTAaTKU €AMHON CUCTEMBI HOMEHKIIATYPBI.
Krnaccel depmenToB, moakiacchl M MOJMOJKIACCHL. XapaKTEpUCTUKa KiaccoB. BaxHeilmue
NpeJICTaBUTENN (PEPMEHTOB Pa3HBIX KJIACCOB.

Cmpoenue pepmenmos

BbenkoBbie u HebenkoBblie (GepMeHTHI (pubo3umsbl). IlpocThie M clioKHBIE (EPMEHTHI.
Xonodepment, amnodepmeHT, KOGEpMEHTHI: KO(MAKTOPHI M MpOCTeTHYecKue Tpynmbl. Obmue
MeXaHU3MBI JeicTBus KodakTopoB. Kiaccudukanus kopepMeHTOB. XapaKTepUCTHKA OCHOBHBIX
Mpe/ICTaBUTENIeN pa3IMUHbIX TpynMn (TJIyTaTUOH, JIUIIOEBAsi KUCJIOTa, YOMXUHOHBI, KOPEPMEHTHI
— NPOM3BOJHBIC MUPUJOKCHHA, THaMUHIHpodocdaT, OHOTUH, TeTparuapodoaueBas KUCIOTa,
Ko(epMeHTbl — mepeHocuuku ¢ocdara, KopepMeHT A, HUKOTHHAMHJHBIE KO(EpMEHTHI,
¢naBuHOBBIE KO(EPMEHTHI, KOOAMHJIHbIE KO(PEPMEHTHI, KeIe30MophupUHOBBIE KODEPMEHTHI).
[TpuHIMITBI TPOCTPAHCTBEHHON OpraHMU3allMd MOJIEKYJbl (pepMeHTa, MPoOIeMbl CBOPAUMBAHUS
MOJIUIENTHAHON HEMOYKM B HATHBHYIO KOH(OpMAIMIO, €€ BaXHOCTh JJIsI SH3UMOJIOTHH;
COBpEMEHHBIE TPEJCTABICHUS O MEXaHHW3MaX (OPMHUPOBAHUS MPOCTPAHCTBEHHOW CTPYKTYpPHI
Oenka; MepapXUUeCKUi NPUHIMII CBOPAYMBAHHUS; MPOMEXKYTOUHBIE COCTOSHHS B Ipolecce
OpraHM3ali HaTUBHOM KOH(OpMalMuu; COBPEMEHHOE COCTOSIHHE 3HaHHWM o OeiKax TerIoBOro
IIOKa M CTPYKType IIAlepoHOB; JOMEHBI, HX CTPYKTypHble U (YHKIIMOHAJIbHBIE
XapaKTePUCTUKU; POJIb MYJIbTHIOMEHHONW OpraHU3aluu MOJIEKYJIbl (hepMEHTA B ONPE/ICICHUH €€
(YHKIMOHAJIBHBIX CBOMCTB, (POPMUpPOBAHHE AKTUBHOIO LIEHTpPA Ha TPaHUIC MEXAY JOMEHaMHU.
Ponb moABMKHOCTM JOMEHOB B KaTaju3e, CTPYKTYpHbIE OCHOBBI peanu3aluu (peHomeHa
MHIYIIMPOBAHHOTO COOTBETCTBUS, pETYJSATOpHBIE JIOMEHbI, JOMEHbI, OOecreyuBaroIue
CBs3bIBaHHE C MeMOpaHamu; (akTopbl ompezaenstone 3PGEeKTUBHOCT M CHEUU(PUIHOCTD
(epMEeHTaTUBHOTO KaTalu3a, KOMIJIEMEHTaPHOCTh MEXIY (hepMEeHTOM U cyOcTpatoM. MeToabl
uAeHTU(PUKAIIMN aKTHUBHOrO LeHTpa (epmeHToB. Karanutuueckue aHturena (aO3uMBbI) Kak
NPUMUTHBHBIE (EPMEHTHI; CTPYKTypa U MEXaHH3M JACHCTBHUS (PEpMEHTOB OTACIBHBIX TPYIII.
Kunemuxa gpepmenmamusnvix peaxyuu. Mexanuzmol ghepmeHmamusHuIX peakyuil

Hcnonp3oBanue sHepruu cBs3bIBaHUS (hepMeHTa ¢ cyOCTpaToM B KaTajlu3e; MpHpoJa
CWJI, CTa0WIM3HpYIOIIasi pa3nyHble KOH(POPMAIIMOHHBIE COCTOSIHHSI CHUCTEMBI (PepMeHT-
cyocTpar (BOAOPOAHBIE CBsI3M, THUAPOPOOHBIC B3aUMOJEHCTBHA M Jp.); THUIIBl KaTaju3a,
UCIOJIb3yeMbIe B (DepPMEHTATUBHBIX peaklusax; (pyHKIHOHAIbHbIE TpynIbl (epMeHTOB. [loHsTHE
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¢dbepmeHTaTUBHON akTHBHOCTH. CriocoObl BhIpakeHUs (EPMEHTATUBHOM aKTUBHOCTH. BiusHue
KOHIIGHTpaluuu (epMeHTa Ha CKOpPOCTh (DepMEHTAaTHBHOH peakuuu. BiusHue KOHIEHTpaluu
cyOctpara. Teopuss Muxasnuca-MenteH. CriocoObl rpa@uueckoro OnpeaesieHrus KOHCTAHTBI
Muxasnica ¥ MakCUMaJIbHOM CKOpOCTH peakuuu. BnusHue temmepatypel u pH cpensl Ha
CKOpOCTh (epMEHTATUBHBIX peakiuil. HHrubuTopsl ¢epMeHTOB U HX KilaccuuKaius.
KoHkypeHTHOE, HEeKOHKYPEHTHOEe, OECKOHKYPEHTHOE, CMellaHHoe MHruoupoBanue. CrocoObl
oTpesieNIeHUs TUMAa U KOHCTaHThl HHTUOMPOBAHUS. CTPYKTYpa U MEXaHU3M JIeUCTBUS (pepMEeHTOB
OTJENbHBIX FPYIII.

Mexanusmbl pecynayuu ghepmenmamusHol akKmugHOCmu

Pa3Hbple TUNBI PEryssiiud aKTUBHOCTH (PEPMEHTOB; MONU(YHKIHMOHAIbHBIE (DEPMEHTHI,
(GyHKIMOHAJIbHBIE  NPEMMYINECTBA,  BO3HHUKAIOUIME B  pe3ylbraTe  OeloK-OeNKOBBIX
B3aUMOJICHCTBUI B COCTaBE MOJIEKYJbl MOJU(PYHKIMOHAIBHBIX (EPMEHTOB; UYETBEPTHUHAS
CTPYKTypa (hepMEHTOB, POJIb YETBEPTUYHON CTPYKTYpPHI B CTAOMIIN3ALIUK MOJIEKYJIBI (hepMeHTa U
peryisiui akTMBHOCTH (PepMEHTOB. YPOBHM pEryslMU (PEepMEHTATUBHONH aKTHUBHOCTH.
Perynsuus nyTéM n3MeHeHus KojaudecTBa (PepMEHTOB U IMyTEM U3MEHEHUS MX WHIUBUAYaTbHON
KaTaJINTUYECKOM akTMBHOCTH. HekoBalieHTHass u KoBajeHTHass Moaudukanus. CrocoObt
KOHTPOJISI pa3BETBIEHHBIX META0OINYECKUX My TEH.

Memoowbl gvidenenus u ouucmru hepmenmos

OkcTparupoBaHue (pepMeHTOB U3 Ouosiornyeckoro marepuana. KuciorHas oOpaboTka,
TepMudeckas o00paboTka, (pPaKIMOHUPOBAHUE COJIIMH, OPTaHUYECKHMMHU DPACTBOPHUTEISIMH,
MeToJl u30uparenbHOW ajcopOuuMM, HOHOOOMEeHHass Xpomarorpadus, Teab(uiIbTpaus,
appuHHAS xpomarorpadus, anekTpodopes, U303JIeKTPOPOKYCHPOBAHNE,
ynbTpaneHTpudyrupopanue, Kpuctaumsanus. KoMOuHMpoBaHWE pa3IUYHBIX METOJOB s
OYMCTKHM (PEpPMEHTOB Ha IpUMEpE IIII0K030-0-pochaTaeruiporenassl neueHn kpoic. Kpurepuu
YHCTOTHI (DEPMEHTHBIX MTPETapaToB.

Jlokanusayus hepmenmos

TkaHeBoe, permoHajIbHOE, KIETOYHOE M CYOKJIEeTOYHOE paclpeneieHne (EepMEHTOB.

@®epMeHTBHI —  MapKepbl  CYOKJIETOUHBIX  CTPYKTYp: SICpHBbIE, MHUTOXOHJAPHAIbHBIE,
JU30COMajibHbIE, IMTO30JIbHBIE  (epMeHThl. Mcnonp3oBanue (GepMEHTOB-MapKepoB B
JMarHOCTHKE u Hay4YHBIX UCCIIEIOBaHUSIX.

Pazoen 2. Buoxumusa HyK1euno8wvix KUuciom

Cospemennvie npedcmasienus o cmpykmype u yposHesoti opeanuzayuu /JHK u PHK

IIpoyeccwvi ¢ yuacmuem HYyKIEUHOBbIX KUCTIOM

[Ipoueccel ¢ yuacTreM HyKJIEMHOBBIX KHUCJIOT: PEIUIMKALMS, TPAHCKPHUIILINSL, TPAHCIIALNSA,
pemapamust JJHK. Ilonsitue o perumkanuu. [lomyKoHCEpBAaTHBHBIA MeEXaHWU3M, MEXAHU3M
nonumepuszanuu. JHK-nmonmumepaza. Tpu s3ranma peruMkanuy — HWHUALWALUSA, DJIOHTalus H
tepmuHanus. I[IpoGnema mnonsproctu. @®parmentsl Oxazaku. [loHsiTHE O TpaHCKPUILIUU.
Mexannsm nonuMepusaunu. PHK-nonmumepasza. Tpu stana TpaHCKpUNIMM — HMHULUALMA,
aNoHTaNus ¥ TepMuHalusa. CUrHaibl TPAHCKPUIILIUU, TPOMOTOp. HIHOUTOPHI TpaHCKPUIIIIUY;
A0, AHTUOMOTHUKM, TPOTUBOBHPYCHBIE M NPOTHBOPAaKOBble TpenapaTsl. OOpaTHas
TpaHckpunTasa. buocunres 6enka. CtpoeHne reHoB dyKapuoT. CIulaliCHHT, XUMUS CIUTACHHTA,
"koHcTpykTtop PHK".

[Tonsitue o Tpancmsauuu. OcHOBHas "nmorma" MosekyJsipHON Ouonoruu. I'eHeTmdyeckuit
Ko, €ero cBoicTBa. JlekogupoBaHue. AKTHBAalMsl aMHUHOKHCIOT. AMMHOAIMIAEHUIIAT.
Pubocoma — «HanopoOoT» ans O6uocuHTe3a Oenka. CxeMa peakldu U Ipoliecca 00pa3oBaHUs
NEeNTUAHON cBs3u. Perynauusa skcrpeccun reHoB. Cucrema nepepaun cursana. IIpokapuotsr:
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OmneparopHo-nnpomoTopHbIid yuacTok JIHK, perynsTopHslii 6eok, onepoH. 2 THIAa KOHTPOJS Yy
MIPOKAPHOT: HETATUBHBIN U TO3UTHUBHBIN.

I'enom, mmazmuabl, BHpPYCHl. ['€HOM: omnpeneneHue, pasmepnl. ['eH: ompeneneHue,
cTpykTypa. Junamuka renoma. PexomOunarus JJHK. Crpoenue renoB npokapuot. [lnazmumsl,
CTPYKTypa IIa3MH]I.

Pazoen 3. Cospemennvie Memoovt u nOOX00bl 8 UCCE006AHUU CHIPYKHLYPbL U CBOUICHE
ouononumepos

JKuokocmuas xpomamoepagus dbuomonexyn

HNonooOmennass xpomatorpadus. Ienb-punprpanua. Adduunas xpomarorpadusi.
[TpotuBoTOYHAS XpoMaTorpadus U yIbTpaduIbTpaIHs.

Macc-cnekmpomempus

Macc-CeKTpOMeTpbl U XpOMAaTo-Macc-CIIeKTPOMETPhI, MPUHLUUI paboThl MpPUOOPOB.
Bo3moxHocTH uaeHTH(GUKAIUKU OHOJOTHYECKH AaKTHBHBIX MOJEKYJl IO JaHHBIM Macc-
cniekrpoMetpuu. [lytu pparmeHTani MoseKyI.

Penmeenocmpyxmypnuiti ananus

[IpeobpazoBanue @ypne. PeHrtrenonckas kpucramwiorpapus OenkoB. PaccesHue
PEHTI€HOBCKHX JIy4eH.

Hngppaxpacnas cnekmpockonus 6en1ko8

Ckanupytone HH(pakpacHble crekTpoMeTpsl. HWHdpakpacHble CHEKTPOMETPHl C
npeoOpazoBanuem dypre. Jlugap, onTHUeckass KOTEpeHTHas ToMorpadus, aTTeHyHpOBaHHOE
nostHoe oTpakeHne n MK-mukpockonsl. [IpakTnueckue npuMeHeHUs .

OnekmpoHHas MUKpoCKoOnus

[IpocBeunBarOmMil NEKTPOHHBIA MHKPOCKOI M €r0 HCHOJIb30BAHUE B HCCIIEIOBAaHUU
CTPYKTYpbI OuornonumepoB. CKaHUPYIOUIMHA TPOCBEUNBAIOIINN JIEKTPOHHBIN MUKPOCKOII.

Ckanupytowjas 30H008a5i MUKPOCKONUSL

ATOMHO-CHIJIOBOM MUKpOCKOI. CKaHUPYIOUINI TYHHEIbHBIN MUKpOCcKoN. CKaHUPYIOINI
ONMKHETIONbHBIA ~ ONTUYECKUH  MHUKPOCKON.  MHUKpOCKOIN,  CKAaHMPYIOIIMA  HOHHYIO
IIPOBOAMMOCTD, CKAHHUPYIOIIMN TEIJIOBOW MHMKPOCKON M JApPYTH€ 30HJOBBIE CKaHUPYIOLIUE
MHUKPOCKOTIBI B U3yUYE€HUH OMOXUMUYECKUX CUCTEM.

Pa3zoen 4. Beeoenue 6 papmayesmuueckyro xumuio

Yemanosnenue noonunnocmu u koHmponv Kauecmea HeOp2aHU4ecKux JIeKapcmeeHHbIX
cpeocme. KauecTBeHHbIE peakiMi OOHApy>KEHHUs] KAaTUOHOB: Kalus, HATPHUs, aMMOHHUs, MarHus,
KaJpIus, [IMHKA, CBUHIIA, cepeOpa, MeH, JKee3a, BUCMYTa, allfoMUHUA. KauecTBeHHbIE peakiuu
OoOHapy>KeHHsI aHUOHOB: XJOPHUIOB, OPOMMIOB, MOIUAOB, cyibdarTo, (ocdaros, OGoparos,
KapOOHAaTOB M TUIAPOKapOOHATOB, HUTpPaTOoB W HUTpUTOB. OmnpeneneHue KayecTBa
JIEKapCTBEHHBIX CPEACTB M3 TIpynnbl rajoreHoB. OmpeselieHne KayecTBa JIEKApCTBEHHBIX
CPEICTB M3 TPYIIbl COCAWHEHUHN Kanblius, Maruus, O6apus. OnpeneneHue KauecTBa MEPEeKUCH
BOZOpPOJA.

Yemanosnenue noonunnocmu u KoHmponv Kauecmea Op2aHUYEeCKUX JIeKapcmeeHHbIX
cpeocme. KOHTpollb KadecTBa JIEKApPCTBEHHBIX CPEICTB: CHHPTOB, albJETHIIOB, YTIJIEBOJOB,
MIPOU3BOJHBIX KapOOHOBBIX KUCJIOT, (DEHOJIOB, apOMaTHUYECKHX KHCIOT U HMX IMPOU3BOJIHBIX;
cynb(haMUIHBIX TMpEnapaToB W TMpenaparoB TPYMIbl aHWIKWIOB;, MPOW3BOAHBIX OCH30MHpaHa,
nupasona, HuUTpodypaHa, uMHa307da W OEH3WMMHAA30J1a, OCH3WIM30XUHOIMHA, WHIOJA,
MUPUMHUIMHA; AMUHOKHUCIIOT U UX TPOU3BOHBIX.

Pazoen 5. Ilpuopumemmnvie nanpagieHus co8PEeMeHHO OUOXUMUU

Bbuoxumuueckue u O6mopuzndeckre HAHOTEXHOJOTHH. M3MmepeHue cui B OJAMHOYHBIX
OenkoBBIX MoJiekynax. M3mepenne cuin B ogumHouHOM kKomruiekce JIHK ¢ JIHK-mommmepasoid.
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MonexkynsipHoe y3HaBaHHe. benkoBble HAHOUHMITBI U OeNIKoBas MHKeHepHs. V3yueHnue pacTymmx
KPUCTANIOB O€JIKOB M MAHUNYJSAIMM ¢ HUMU. HaHOTpyOKH, MOJEKYJSpHBIE JHOJHI,
CaMOOpPraHU3yIOIIMECS  HAHOTPAH3UCTOPBI, TpaHCPEKUUs HAHOYACTULAMHU M  IpOYHe
Onodu3nUecKue HAHOTEXHOJIOTUU B OMOXUMMHU.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[Tpu poBeIeHNH 3aHATUH HCIIOTB3YIOTCS 00pa30BaTeIbHBIC TEXHOJIOTHH:
v TEXHOJIOTHS MPOBIEMHOTO 00yUYEHUS,
v peNTHHroBas TEXHOJIOIHS,
v TEXHOJIOTHS Pa3BUTHsI KPUTHIECKOTO MBIIIIEHHS,
v’ TEeXHOJIOrHs y4eOHON UCKYCCHUH,
v’ y4yeGHas SKCKypCHsl.

HepequL I/IH(i)OpMaI_[I/IOHHBIX TeXHOHOFI/Iﬁ, HCIOJIB3YEMBIX npu OCYIICCTBIICHUN
00pa30BaTeNBHOTrO MpoIlecca Mo JUCIUILTNHE: TEXHOJIOTUN CMEIIAHHOTO 00yUYeHUS.

6. YueOHO-MeTOAMYECKOE 00ecIieYeHHe CAMOCTOATEeIbHON padoThl 00y4ar0LIuXCs

CamocrosTenbHas paboTa CTyJIEHTOB HalpaBlieHa Ha YTIIIyOJEHHOE CaMOCTOATEIbHOE
M3y4YeHHE OTAENbHBIX pa3fenoB M TeMm paboueil mnporpammbl. CamocTosTenbHas paboTa
CTYZICHTOB MpPOXOAMT B (opMe U3yueHHs TEOpeTHUeCKoro Marepuana  (JIeKUui,
PEKOMEH/IOBAaHHOW JIUTEpaTypbl, B TOM YHCJE W CaMOCTOATEIBHOIO TOMCKAa MaTepuajoB B
rnobGanbHOM  cetn, Bikmodas OBC  "YHuBepcurerckas ~ Oubnmoreka omnmaiH"). K
CaMOCTOSITENIbHOM paboTe OTHOCHUTCS TaKKe IOATOTOBKA K JaOOpaTOpHBIM 3aHATHIM C
UCIOJIb30BaHNEM METOJIMYECKUX YKa3aHWi, PACIONOXKEHHBIX Ha caiite Ombmmoreku MBLY
(ammexkTpoHHass OMOJINOTEKA):

http://lib.ivanovo.ac.ru:81/elib/dl/biology/ucheb/kustova 2014.htm/info
[TomHOCTBIO BECh METOAMYECKUN MaTepHasl MO OOECIEUEHUI0 CaMOCTOSTEIHLHOM padOThHI

cTyaeHToB npuBoautcs B [Ipunoxenun 1 x PIT.

7. XapaKTepHCTHKA OLeHOYHBIX CPe/ICTB /UISl TEKYIero KOHTPOJIS yCIeBaeMOCTH M
NMPOMEKYTOYHOH aTTeCTAIUH 00YYAOUIUXCS N0 TUCIHUIIIHHE

Bxomnast auarHocTMka TNpoBOAMTCS B (QopMe cobeceJoBaHUS C  MOCIEIyHOIIUM
00CyXICHHEM PE3yJIbTaTOB.

PelTHHIOBBII KOHTPOJb KauecTBAa 3HAHUHM MO IUCHMIUIMHE 3allylaHUpOBaH B (opme
3 KOHTPOJBHBIX paboT U 7 abopaTOpHBIX padoT. 3a KaxaAyl0 KOHTPOJIbHYIO pabOTy CTYIEHT
nojry4yaeT 8 pedTHHIOBBIX 0aJUIOB, 3a KaXaylo JabopaTOpHyI0 paboTy — MakcUMyM 5 0ajioB.
OTuér 00 yueOHON HKCKypcHH B OMOXMMHYECKYIO JIaOOpaTOPHIO OIIEHUBAETCs, UCXOlsd U3 6
6aIoB.

Jlomyck K sK3aMeHy MOJIy4aloT CTyJEeHThI, Ha0paBiline He MeHee 35 6aioB.

DK3aMeHAIMOHHBIN OTBET OLeHUBAeTCs U3 pacyera B 40 6aI0B, KOTOPHIE CYMMUPYIOTCS
¢ Oamiamu, HaOpaHHBIMU 3a cemecTp (MakcuMalibHO — 100 peHTHHTOBBIX 0aslIoOB).

CryneHT, TOJHOCTHIO BBIMOJHUBIIUN Y4eOHYIO MpOrpamMmy AMCHUUIUIMHBI U HAOPaBIIUMA
Ha MPOMEXKYTOYHBIX ATamax cymmy OT 45 mo 60 GamioB, UMEET MPaBO IMOIYYUTh UTOTOBYIO
OLIEHKY 0€3 JIOMOJIHUTENBHOTO onpoca. [Ipu aTom:
CTyJIeHT, HaOpaBmwii 45-49 6amoB, nmomydaet 10 TOMOHUTENIBHBIX 0AJIJIOB M HTOTOBYIO OIICHKY
«y/I0BJIETBOPUTEIEHON;
CTyIeHT, HaOpaBmuit 50-55 OamioB, 20 AOMOJHUTENBHBIX OalsIoOB M HMTOTOBYIO OIICHKY
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«XOpOUIOY;
CTYyZEHT, HaOpaBmuii 56-60 GanoB, MOkeT MOMY4YUTh 30 IOMOJHUTENBHBIX OAJIOB U OLIEHKY
«OTIIUYHOY.
Jns mepecuyera HaOpaHHBIX B TEUCHHE CEMeCTpa PEHTHHIOBBIX OaylJIoB B OOBIYHBIC

OLIEHKH HCIIOJIb3YEeTCs IIKaa:

oT 55 10 69 — «yZIOBJIETBOPUTEIBHOY;

oT 70 10 84 — «xopomoy;

ot 85 10 100 — «oTInYHOY.

8. YueOHo-MeTOoAMYecKOe 1 MH(OPMAILIMOHHOE 00ecTeyeHHue U CIUTIIUHbI

OcHoBHas muTeparypa:
1. KycroBa T.II., KoueroBa JI.b. IlpakTukym mo Ouonoruueckoi XuMuu. YdeGHOe mocolue.
Wsanoso: U3n-so UBI'Y, 2-e u3g., ucnp. u gomn., 2010; 3-e u3n., ucop. u nom., 2014. 108 c.
http://lib.ivanovo.ac.ru:81/elib/dl/biology/ucheb/kustova_2014.htm/info
2. HlampaeB, A.B. buoxumus : yuebHoe mnocodue / A.B.IllampaeB ; MwuHHCTEPCTBO
oOpaszoBanust U Hayku Poccuiickoil ®enepauun, PenepanbHOe TOCyIapCTBEHHOE OOIKETHOE
00pa3oBaTeNbHOE YUPEXJAECHUE BBICIIETO MPOPECCHOHATBLHOrO o0pa3oBaHus «OpeHOyprckuit
rocyapcTBeHHbIN yHUBEpcUTeT. - Opendypr : OI'Y, 2014. - 186 c. : mi., cxem. - bubmuorp.: ¢
167.; To  xe  [DnektpoHHblii  pecypc]. -  URL: http:/biblioclub.ru/index.php?
page=book&id=270262
3. bapeiuesa, E. Ilpaktuueckue ocHOBBI Omoxumuu : yuyeOHoe mnocobue / E. Bapsimesa,
O. bapanona, T.'amOypr ; MunuctepctBo oOpa3oBanusi U Hayku Poccuiickoit deneparum,
denepanbHOE TOCYAApCTBEHHOE OO/DKETHOE 00pa30BaTENbHOE — YUPEXKJICHHE  BBICILIETO
npodecCuoHaIbHOTO  00pa3oBaHus «OpeHOYpPrCKUid TOCYIapCTBEHHBIH YHUBEPCUTET». -
Openbypr : OI'Y, 2011. - 217 ¢ ; To xe [DnekTpoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=259197
4. Bbapeiuena, E. Teopernueckue ocHOBbl Ounoxumuu : yuebHoe mocodbue / E. Bapsimesa,
O. bapanoga, T.'amOypr ; MunuctepctBo oOpa3oBanusi U Hayku Poccuiickoit deneparum,
I'ocynapcTBeHHOE 00pa30BaTENIbHOE YUPEXKICHHE BBICIIETO MPO(ecCHOHANTBHOT0 00pa30BaHUs
«OpeHOyprckuii rocynapcTBeHHbIN yHUBEpcUTET». - OpenOypr: OI'Y, 2011. - 360 c.; To xe
[DnexTponHsIii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=259198

JononHuTebHAs IUTEpATypa
1. I'pumenxoBa, T.H. Hykneunossle kucnotel : yuebHoe mnocobue / T.H. I'puienkona,
T.B. UyiikoBa, E.A. IllepbakoBa ; MunucrepctBo obOpazoBanus u Hayku PO, I'OY BIIO
«KemepoBckuii  rocynapcTBeHHbI  yHuBepcurer». -  KemepoBo :  KemepoBckwii
rocynapctBeHHbld  yHuBepcuter, 2009. - 90 c. - ISBN 978-5-8353-0903-0 ; To xe
[DnexTponnslii pecypce]. - URL: //biblioclub.ru/index.php?page=book&id=232492

2. IlnaxynoB, B.K. OcnHoBbl sH3uMONIOTHH : yuyeOHOe mocobue / B.K. [ImakyHoB. - M. :

Jloroc, 2002. - 127 c. : un.,tabmn., cxem. - ISBN 5-94010-027-9 ; To xe [DnekTpoHHBIN pecypc].
- URL: //biblioclub.ru/index.php?page=book&i1d=84687
3. IlnakynoB, B.K. OcHoBbl 3H3uMONOTHK : yyeOHOe mocobue / B.K. IlmakyHoB. - Mocksa :
Jloroc, 2002. - 127 c. : un.,tabmn., cxem. - ISBN 5-94010-027-9 ; To ke [DnexTpoHHBIN pecypc].
- URL: http://biblioclub.ru/index.php?page=book&id=84687

Pecypcsl nHpOpMaIIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTu « IHTepHeT»:
Cucrema »JIEKTPOHHOM HOJIEPKKU 00pazoBaTeNbHOro mpouecca «Moil YHUBEPCUTET»
https://uni.ivanovo.ac.ru
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[Tpodeccrnonanbhbie 0a3bl TaHHBIX U HHPOPMAIIMOHHO-CITPABOYHBIC CUCTEMBI:
OBbC «YHuBepcuterckas OndnnoTeka onnaitn» www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
OnexktponHas 6ubnmuoteka UBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew
OnextponHsiid katanor Hb UBI'Y http://lib.ivanovo.ac.ru/index.php/ek

9. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHre JUCHMIIITHHbI
Y4eOHble ayAUTOPHH:

- U TPOBENEHHUS 3aHATUI JIEKIUOHHOTO TUMNA C KOMIUIEKTOM CHEIHMaIn3UpPOBAaHHON
yueOHOI MeOenn U TEeXHHUYECKUMH CPEICTBAMU OOYUYECHHMs, CIIY>KAIIUMHU JUIs MPEIOCTaBICHUS
yueOHOM nH(popManuy 60JIbIION ayJUTOPHH;

- JUIsl TIPOBEJICHUS 3aHATUN CEMHHAPCKOIO THIA, KOHCYJbTAIMi, TEKYIIEro KOHTPOJIS U
MIPOMEXYTOYHOM aTTecTallud € KOMIUJIEKTOM CHEIHaJIU3UpPOBAHHON yueOHOW Mebenu u
TEXHUYECKUMU CPECTBAMHU 00YyUEHUS;

JlaGoparopus,  oOcHalleHHas  J1aOpaTOPHBIM  OOOpYyJOBaHUEM,  KOMIUIEKTOM
CHEIMaTM3UPOBAHHON YUeOHON MeOeIn U TeXHUUECKUMHU CPEJICTBAMU O0yUeHUSI.
ITomemenue TUIA CaMOCTOSITEIILHON paboTHI, OCHAIIICHHOE KOMILJIEKTOM

CHEIMATN3UPOBAHHON  y4eOHOW MeOenu, KOMIIBIOTEPHOW TEXHUKOH ¢ BO3MOXKHOCTBHIO
noakroueHus kK cetn « MutepHeT n obecneuennem nocryna B8 SUOC.

JleMOHCTpallMOHHOE O0Opy/JOBaHWE H y4eOHO-HATMSAHBIE TMOCOOWs s  3aHATUH
JIEKIIMOHHOTO THIA, OOECMEeYMBAIOIINEG TEMATHYECKHE WJUTFOCTPAIIUU: JIEMOHCTPAIIMOHHOES
00opymoBaHue (MOEIN, MAKEThI U JIP.; IEKTPOHHBIC TOCOOUS (MIPE3EHTAIINH ), ayH0-BU3yaTbHbIC
nmocoOwust (ayu0o3anucy, BUIEOMAaTePHaIIbl M T.11.), IeYaTHbIE TOCOOUs (TaOIHIIbI, TUTAaKaThI, CTEHIBI,
MIOPTPETHI, CXEMBI U T.I1.).
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ABTOp paboueil mporpaMMbl AUCHMILUIMHBI: 3aB. Kadeapoill QyHIamMeHTaIbHOU WU
NPUKJIaAHON XuMuH, rpodeccop, JoKTop xumudeckux Hayk Kycrosa T.I1.

HporpaMMa paccMOTpCHA U YTBCPIKICHA HA 3aCCAAHUN Ka(be)lpbl Oouonoruu

«29» aBrycra 2024 r., npotokoit Ne 1

[Iporpamma oOHOBIIEHA

MIPOTOKOJI 3aceanus Kadeapsl Ne OT « » 20 T
CormnacoBaHo:
PykoBoaurens Ol E.A. bopucosa

(moamucey)

[Iporpamma oOHOBIIEHA

MIPOTOKOJI 3aceanus Kadeapsl Ne OT « » 20 T
CormnacoBaHo:

PyxoBonutens Ol E.A. bopucosa

(moamucsy)
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