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1. etk ocBOEHUS TUCITHILIHHBI

Heabo ocBoeHUS MUCHUIUIMHBI OOYYAIOMIMMIECS SIBIISCTCS TPUOOpETEHHE OYIyIIUMU
OakamaBpaMu IO OHMOJOTMM 3HAHUH O XHMMHMYECKOM COCTaBe OpraHuM3Ma 4uejoBeKa U O
XUMHUYECKHX MpoIleccax, JeKAIIUX B OCHOBE XKU3HEAEITEIbHOCTU. DTO MO3BOJUT BBITYCKHUKY
OakanapuaTa yCHEIIHO peain30BaTh ceOs B JaJIbHEHIICH MPOPECCHOHAIBHONU ACATEIHHOCTH B
chepe o00pazoBaHUs, 3IPABOOXPAHEHHS, MPUPOIOIOIB30BAHUS, CEIHCKOXO03HCTBEHHOTO
MPOU3BOJCTBA W TMHUIIEBOW MPOMBIIUIEHHOCTH. Y CTYACHTOB (DOPMHPYIOTCS COBPEMEHHBIE
MPEACTABICHUS O CTPOCHUU U CBOMCTBAX XMMUYECKUX COCIMHEHHH, BXOAIIUX B COCTAB JKUBBIX
OpraHU3MOB, OCHOB  ()U3HOJOrO-OMOXMMHYECKHX MEXaHH3MOB PETYyJSIUU  IPOLIECCOB
KU3ZHEACITEIIBHOCTU OpraHu3MoB. CTYIEHThl OCBAaMBAIOT COBPEMEHHbBIE SKCIEPUMEHTAIbHbBIC
METO/ABl HCCIAEAOBaHUMN, TPHOOPETAIOT HABBIKM pPAOOTHI C HAyYHBIM OOOpPYIOBaHHEM U
anmapatrypoi, yMeHHUsS TpoBeACHHS (DYHIAMEHTANbHBIX ¥ MPUKIAJAHBIX HCCICIOBAHUN
OHOJIOrHYeCKNX 0OBEKTOB.

Jlis peanu3anuu MOCTABIEHHOW IIENTM B TPOIECCE OCBOCHUS YYEOHOW MMCIMITTUHBI
«CrenuanbHble TJIaBbl OHMOXMMHUU» PpEUIAlOTCS CIEeAYIoUle 3aJa4dM, HaIllpaBlICHHbIE Ha
(dbopMHpOBaHUE Y CTY/IEHTOB:

* TpeAcCTaBICHUN 00 OpraHu3Me Kak CaMOpEryIupyoIeics TepMOIMHAMHYECKON
CHUCTEME, HaXOJISIIEHCS B COCTOSTHUM OOMEHA BEIIeCTBAMH M DHEPTUEH C OKPYXKAIOIIEH CpeIoi;

* TMpeacTaBlIeHW 00 OCHOBHBIX XHMHUYECKHUX TIpOIeccax, JeKalluX B OCHOBE
KU3ZHEJEATEIIbHOCTH OPTaHU3MOB, H O pOJId (PEPMEHTOB B ITHX IPOIECCaX;

* [MpPaKTUYECKMX HABBIKOB pPabOTBl B XUMHYECKOH jabopaTropuu, KOTOpHIE
HEOOXOUMBI JISI OIICHKU COCTOSIHHSI OOMEHA BEUIECTB B OPraHU3ME YeIIOBEKA.

2. MecTo AucuMIIMHBI B cTpyKType OIT

VYyeOunas qucnumuinHa «CrieruaibHbIe TTIaBbl OMOXUMUN» OTHOCHUTCS K JUCIUILTAHAM IO
BBIOOpY BapuatuBHOM yactu OIl u u3yyaercst cTyieHTamMu B 6 ceMecTpe.

Kypc «CneumanpHbie T1aBbl OWOXMMHU» YHTAETCS CTyIEHTaM-OMOJIOTaM IOCIie
U3Y4YEHHUS UMU B 3-M CeMecTpe IUCUUIUIMHBI «bHOXUMHS M MoOJeKyJspHas Ouojorus» u
SIBIISICTCS. €€ JIOTHYECKUM TPOJIOJDKEHUEM, OH 3HAKOMHT OOYYAIOIIUXCS C OCOOCHHOCTSIMHU
IpeBpalleHU! OpraHMYecKUX COEAMHEHHH B XoJle OOMEHa BEIIECTB HUBBIX OPraHU3MOB.
JlaHHBI Kypc SBISETCS BaXXKHBIM B MOATOTOBKE oOydatomuxcs mo OIl buoxumus, 3HaHUS,
pUOOpPETEHHBIE B MPOLIECCE €0 OCBOEHUS, YIIYONsIIOT 0a30Bble MPEICTABICHUS CTYACHTOB O
MeTaboau3Me, CPOPMHUPOBAHHBIE TPU H3YYEHUH JTUCHMUIUIMH OWOJOTHYECKOro Mpoduiis
(«Mukpobuosiorusi U BHUpycoJioTHs» — 5 cemectp, "['eHetnka W cenmekmus" — S5 cemecTp,
«bunodusuka»y — 5 cemectp, «BBemeHue B OMOTEXHOJOTHIO» — 5 cemecTp W Ap.). B kypce
«CrenuanpHble I1aBbl OMOXMMHUM» OCHOBHOI YHOp JeNaeTcss Ha JiBa MPUOPUTETHBIX pas3jelna
COBpeMeHHOM onoxumun — "Du3umonorus” u "[Iporeccs ¢ yuacTueM HyKJICHHOBBIX KUCIOT".

JIy1st OcBOGHUSI TaHHOM JUCITUTUTMHBI 00YYaIOMUNACS TOJDKEH:

3HaTh: (DYHKIMOHAIBHBIC TPYIIBI OCHOBHBIX KIACCOB OPraHMYECKUX COCIUHECHUU H
XUMHYECKHE CBOMCTBA ATHX COEAMHEHMI; B3aUMOCBS3b MEXKAY CTPOEHHUEM OpraHu4YecKuX
COCIMHEHUN M UX XUMHYECKMMH CBOMICTBaMH; OOIIMe NpeACTaBlieHUs 00 DJHEpPreTuke u
HaIPaBJICHHOCTH XMMUYECKUX PEAKIUN; METO/Abl KOJIMYECTBEHHOTO U KaYE€CTBEHHOr'O aHaIu3a
OpPraHMYECKUX COETUHEHUH, a TaKKe UMETh OOIlMe MPeICTaBICHHs] O CTPYKTYpPe U YPOBHEBOMU
OpTaHHU3AINH MPUPOTHBIX COSAMHEHUI: OEIKOB, HYKJIIEMHOBBIX KHUCJIOT, YTJIEBOAOB U JIMITHIOB.
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YMeTb: TOJB30BaThCS CTaHAAPTHBIM J1A0OPATOPHBIM O0OpYIOBAaHMEM M XHUMHUYECKOU
HOC}’,Z[OfI AJId BBITOJIHCHHUA SKCICPUMCHTA IO HU3BECTHOU MCTOAUKCE, BBIINMOJHATH paC‘-IéTBI 10
YPaBHEHHSIM XHMHYECKHX pEaKIUi; YCTaHABIMBATh B3aWMOCBSI3b MEXAY CTPOCHHEM
OpTaHUYCCKUX COGI[I/IHGHI/Iﬁ U UX XUMHUYCCKUMHU CBOﬁCTBaMH;

Brnanets: HaBpikamMu pabOTBI B XUMHUYECKOH JabopaTopuu, coOMIOmas HOPMBI
6C3OHaCHOFO 06pameHI/1;1 C XUMHYCCKHMMHU BCIICCTBAMU, HABBIKM BbIIIOJTHCHUA J1a60paT0pH0r0
IKCIEPUMEHTA 0 OPTraHMYECKOW XHMMHH; OIBITOM CTaTUCTHYECKOH OOpabOTKH pe3yibTaToB
OKCIIEPUMEHTA.

3. Ilnanupyemble pe3ybTaThl 00y4eHHUsI 10 TUCHMIIHHE

3.1. KomnereHunu, GopMHPOBAHHIO KOTOPBIX CMIOCOOCTBYET TMCIMILIIHHA
[Tpu ocBOEHMM TUCUUIUIMHBI (POPMUPYIOTCS CIIEAYIONINE KOMIETEHIMH B COOTBETCTBUU
¢ ®I'OC BO no nanHomMy HampaBJjIE€HUIO TOATOTOBKU:

a) obmenpogeccuonansusie (OIK):

OIIK-2: crmocoOHOCTh HMCHOJIb30BaTh IKOJIOTMYECKYI0 TPaMOTHOCTh W 0a30BbIC 3HAHUS B
obnactu PU3UKU, XUMHH, HAYK 0 3eMJie ¥ OMOJIOTHH B )KH3HEHHBIX CHTYAI[USIX; IPOTHO3UPOBATH
MOCNEACTBUSl CBOEH MNPOQPEecCUOHANBHON JEeSTeIbHOCTH, HECTH OTBETCTBEHHOCTh 33 CBOU
pelieHus;

OIIK-5: cmocoOHOCTh MPUMEHSTh 3HAHWE TMPUHIUIOB KJICTOYHOM  OpraHu3alluu
OMOJOTUYECKNX O0BEKTOB, OMO(DU3NUECKUX U OMOXMMHUYECKUX OCHOB, MEMOPAHHBIX MPOIIECCOB
U MOJIEKYJIIPHBIX MEXaHU3MOB KHU3HEACSITEIbHOCTH;

0) mpodeccuonansueie (I1K):

IIK-1: cmocoOGHOCTh AIKCILTyaTHPOBAaTh COBPEMEHHYIO ammapaTypy W OOOpYAOBaHHE IS
BBITIOJTHEHHSI HAYYHO-HCCIIEI0BATEIHCKUX MOJIEBBIX U 1a00paTOPHBIX OMOJIOTHYECKHUX PadoT.

3.2. llepeyeHbp  NMJaHHPYeMbIX  pe3yJIbTATOB  O0y4YeHUs] 1O JUCIHUILINHE,
COOTHECEHHBIX ¢ (POPMHUPYEMBbIMH KOMIIETEHIUSIMHU
B pe3ynbraTe 0cBOCHUS NUCHUIUIHHBI 00y4YaIOUIHIiCs TOIKEH

3HATh:
4 CTPOEHHE OCHOBHBIX OHOIMOJIMMEPOB M OCHOBBI MX MeTabom3ma (OITK-2);
v KJacCu(UKALUI0O ¥ HOMEHKJIATypy (epMEHTOB, OOJIACTH NpPHUMEHEHHs (EpPMEHTOB B
HayKe U MPaKTHYECKOM fesrenpHocTH YenoBeka (OITK-5);
v NPUHIMIBI  UHTHOUpOBaHUS  (PEpMEHTOB, MEXaHW3M JCHCTBUS OOpPaTUMBIX W
HeoOpaTuMbIX nHrnouTOpoB (OITK-5);
v MEXaHHM3M U JTaIbl OCHOBHBIX MTPOIIECCOB C y4acTueM HYKIeHHOBBIX KUcIOT (OITK-5);
4 METOIbI KOJMYECTBCHHOTO aHann3a (hepMeHTOB B IpUpoAHbIX 00bekTax (ITK-1);
v npaBuia O€30MacHOCTH NpH padoTe € MOTCHUUAIBHO OINACHBIMH OHOJIOTHYECKUMHU
o0beKTaMu U mpenaparamu Ha ux ocHose (ITK-1);
v Mepbl TEpPBOM TMOMOINM JIMIIAaM, TMOCTPAJAaBIIUM TIpu pabore B maboparopuu
ounonornyeckoit xumun (OITK-2);
yMeThb:
v MIPOTHO3UPOBATh IOCIEACTBUS CBOEH MNPOQPECCHOHATBHON NEATEIbHOCTH B 00JacTH
onoxumuueckux ucciuegopannii (OITK-2);
v MIPOTHO3UPOBATH TOCIEJACTBUS CBOMX JCHCTBUNA C OMOOOBEKTaMH IPH HECOOIOICHUHU

HpaBWI TEXHUKHU Oe3omacHoit padotsl (OI1K-2);
v OKa3pIBaTh MEpPBYIO IOMOIIb JIMIAM, HOCTPAJABIIMM TIpH paboTe B XUMHUYECKOU



buoxumus

OcHoBHas npodeccroHaIbHasi 00pa3zoBaTeIbHas IporpaMma
06.03.01 buonorus

naboparopuu (OITK-2);
XapakTepu3oBath pepMeHThI 1o ux koay (OIIK-5);
UCIOJIb30BaTh J1a00paTOPHYIO TMOCYNy, MPUEMBI
naboparopuu (ITK-1);
MIPaBWJIbHO BBIIEIATH U3 OMOOOBEKTOB OMOJIOTrMYECKH aKTUBHBIEC BELIECTBA U OMPENEITh
UX KOJIMYECTBEHHBIN 1 KauecTBeHHBIN cocTas (ITK-1);
BJIa/IeTh:
HaBBIKAMU CaMOCTOSITENILHOM paboThl C yueOHOM, HAyYHOW W CHpPAaBOYHOU JHUTEpATypon
o 6uoxumuu (OITK-2);
UMETh OMNBIT OOCY)XACHHS NPUHIMIIOB KJIETOYHOW OpraHU3alii OHOJIOrMYECKHX
00BEKTOB, MOJIEKYIIIPHBIX MEXaHU3MOB ku3HeaesTenbroctu (OITK-5);

v
v

v

v

v

v

HaBBIKAMU WHCTPYMEHTAJIBHBIX HCCIEIOBAHUNH OMOOOBEKTOB

U MeToabl 0Oe30macHoi paboThl B

C HCIIOJIb30BaHUEM

COBPEMEHHOM HAayYHOM anmaparypsl 1 000pyaoBaHus Xumuueckoi saboparopun (ITK-1);
METOJMKaMH 0€30MacHON paboThl C MOTCHIMAIBLHO OMACHBIMH OMOOOBEKTAaMU, JIETKO

v

BOCIUIAMEHSIOIIAMUCS,
BEIIIECTBAMH, KACIIOTAMU U OCHOBaHUSAMH, XuMU4eckoi mocyou (ITK-1);

v

B3PBIBOOITACHBIMH,

JCTYYHUMHU,

TOKCUYHBIMH

OpraHU4Y€CKUMHU

HpUeMaMy OKa3aHWUs IIEPBON TTOMOIIH JIUIaM, TOCTPAaBIINM IIPH PaboTe B XUMUYECKOM
nabopartopuu (I1K-1);

4. O0beM U coiepsKaHue U CIUTITIHHbI

O0beM OUCHUIUTMHBI COCTaBIsCT 4 3aueTHbIe equHUIIBI (144 vaca).

4.1. ConepxaHue TUCHUIJIMHBI MO pa3jejaM (TeMaM), COOTHECEHHOe ¢ BHIAMHU M
TPYA0EMKOCTHIO 3aHATHII JTeKIIHOHHO-CEMHUHAPCKOI0 THIIA
O0beM MHOW KOHTAKTHOW PabOThI U CAMOCTOSITEIBHOW PabOThl 00YYarOmerocs Mo JUCIUILUIHHE
yKa3aH B y4eOHOM IJIaHe 00pa30BaTEIbHOM MPOrpaMMBI.

Ne Bunel 3anatuii, ux DOpMBI TEKYIIETO
/o Paznensr (Tembl) e 00beM KOHTPOJI yCIIEBaEMOCTH
JUCTIMTUTAHBI 3
2 3aHsTHS 3aHSTHS @DopMBI IPOMEKYTOTHOI
© JIEKIMOH- | CEMHHap- arrecTanun
HOTO THIA | CKOTO THUIIA
1. Beonauriii. Beenenue B 6 2 Bxonnasg quarHocTHka:
MpOOJIEMATHKY TUCIUITIIMHBI, cobeceI0BaHKE C
MIpeICTaBICHUE paboueit MTOCJICTYIOIITUM OOCYKICHHUEM
POTPaMMBI, OCMBICIICHHE pe3yIbTATOB.
TpeOOBaHMIi K OpraHU3aluU Crnrcox BONpoOCOB,
nporiecca 00y4YeHus, UHTEPECYIOIUX CTYICHTA TI0
CaMOCTOSITETbHOM paboThl U popMm COJICPKAHUIO TUCTIMTUTAHBI
aTTeCcTaluy. (cmaercst B MUCEMEHHOM BUJIC).
2. Coepemennasn IH3UMON0ZUA: 6 4 12 2 oTueTa 1o 1abopPaTOPHBIM
KJIACCH(pUKAITUS ¥ HOMEHKIIATypa 1abop. pabotam
(hepMeHTOB, CTpoeHHE (HEPMEHTOB, 3aHSTHE
KMHETHKA U MEXaHH3M Konrponbras padora
(hepMEHTATUBHBIX PEAKIHH,
MEXaHU3MBI PETYIISIN
(hepMEeHTaTUBHOW aKTUBHOCTH,
METOJIbI BBIJICJICHHS] H OYHUCTKH
(hepMEHTOB, JIOKATIH3aIIUs
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(hepMeHTOB.

3. | Buoxumus Hykieunosvix Kuciom: 6 4 12 2 oT4yeTa 1o 1ad0PaTOPHBIM
COBPCMCHHBIC MPLEICTABIICHUS O nabop. paboram

CTPYKTYpE U yPOBHEBOM 3aHATHE
opranuzanuu JJHK u PHK.
IIpomeccel ¢ yqacTeM HYKJIEHHOBBIX
kucinort: penapanus JHK,
pEIUINKALNS, TPAHCKPHIILIUA,
Tpancisius. [locTTpancasunoHHas
Mo upuKanus OCIKOB.

Konrtponbnas pabora

4, Cospemennvie Memoost U HOOX00bl 6 4 6 OT4et 00 3KCKypCHUH B
6 UCCIIe006AHUN CIPYKIYDbL U nabop. OMOXUMHYECKYIO
C80IICME DUORONUMEDPOB: saHsTHe | JlabopaTopuio
JKHUJIKOCTHAsS! XpoMmaTorpadust
OMOMOJIEKYII, MACC-CIIEKTPOMETPHUS,
PEHTTeHOCTPYKTYpHbIN aHanu3, K-
CITIEKTPOCKOTIHUS OCITKOB,
JJIEKTPOHHAS MUKPOCKOTIHS,
CKaHUPYIOIIast 30H/[0Bast
CIIEKTPOCKOTIHS

5. | Beedenue ¢ papmayeemuueckyio 6 12 2 oT4era 1o J1abopaTOPHBIM
XUMUIO. YyCTAaHOBJICHHUE n1abop. paboram

MOJTMHHOCTH Y KOHTPOJTh Ka4eCTBa 3aHATHE
JIEKApCTBEHHBIX CPEJICTB

6. | IIpuopumemmnoie HanpaeeHusn 6 1 3
COBPEMEHHOIL duOXumMuU mabop.

3aHATHUC

7. 3axmrounTenpHbIl. [lonBenenue u 6 1
aHaJIN3 MPOMEKYTOUHBIX
PE3yJIbTAaTOB OCBOCHHS TUCIUILIHHBL.

Hroro 3a cemectp: 16 45 KypcoBas pabora
DK3amMeH

4.2. PazBepHyToO€ OnHCcaHMe CO/lep:KaHus y4eOHOro MaTepuaJia 1o pasjaejiam

Pazoen 1. Coepemennasn sn3umonozus

Knaccupurayusa u nomenxknramypa gpepmenmos

Uctopuss wu3yuenuss xnaccuduxanuu depmentoB. CoBpeMEHHass MEXIYHApPOIHAS
Homenkiarypa EC — enzyme code. Opranuzanuu, 3aHUMAOIIHECs BOMPOCAaMHU KilacCU(DHUKAITUN
u HoMeHknarypsl — [UBMB IUPAC. 3nauenne u HEIOCTaTKU €IMHOW CUCTEMbl HOMEHKJIATYPBI.
Krnaccel (epMeHTOB, MOAKIACCHI W TOIMOAKIACCH. XapaKTEPUCTHUKA KJaccoB. BakHelmue
npecTaBUTENN (DEPMEHTOB Pa3HBIX KIACCOB.

Cmpoenue ghepmenmos

benkoBeie u HeOenkoBble (epMeHTHI (puOO3MMBI). [IpocThie M CIIOKHBIE (EPMEHTHI.
Xonodepment, amodepMeHT, KohepMeHTHI: KO(akTOpbl M TpocTeThueckue rpymnmbl. Oomue
MEXaHHU3MBI JeicTBUS KopakTopoB. Kinaccudukarms kopepMeHTOB. XapaKTepUCTHKA OCHOBHBIX
IpeJCTaBUTENIeN Pa3IMYHBIX TPYII (TIyTaTHOH, JIUIMOEBas KUCI0Ta, YOUXUHOHBI, KOEPMEHTHI —
MPOM3BOJHBIC THUPUIOKCHHA, THaMHHIHpodocdar, OuoTwH, TerparuapodonmeBas KHCIOTA,
kopepMeHThl — miepeHocuMKd (docdara, kKodhepMeHT A, HUKOTHHAMHJHBIE KO(EPMEHTHI,
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(dbnaBuHOBBIE KO(EPMEHTHI, KOOaMHIHBIE KOPEPMEHTHI, jKel1e30mophUPHUHOBEIE KOGEPMEHTHI).
[TpuHIMIBI TPOCTPAHCTBEHHOW OpPTaHW3aIlMM MOJIEKYIbl (hepMEeHTa, MPOoOJIeMbl CBOpAYMBaAHUS
MOJIMNENTUIHON IEeMOYKH B HATHUBHYIO KOH(OpMAIMIO, €€ BaXKHOCTb [UJIS DH3UMOJIOTHUHU;
COBPEMEHHBIC MPEJCTABICHHUS O MeXaHH3Max (HOpPMHUPOBAHHS MPOCTPAHCTBEHHON CTPYKTYPHI
Oenka; MepapXUYECKUN MPHUHIUI CBOpPAUYMBAHMS; MPOMEKYTOUHBIE COCTOSHUS B Ipoliecce
OpTraHW3aIli HATUBHOW KOH(OpPMAIINH; COBPEMEHHOE COCTOSHHE 3HAHUN O OelKax TEeIIOoBOTO
HI0OKAa W CTPYKType IIANepOHOB; JOMEHBI, HX CTPYKTypHble U  (YHKIMOHAJIbHBIE
XapaKTePUCTUKH; POIb MYIbTUAOMEHHOW OpPTaHM3alMd MOJIEKYIbl JepMEHTa B ONPEICICHUN €€
(GyHKIIMOHAJIBHBIX CBOMCTB, POPMUpPOBAHME AaKTUBHOTO IIEHTPA Ha IPaHUIE MEXAY AOMEHAMHU.
Ponp MOABMKHOCTH JOMEHOB B KaTallu3e, CTPYKTYpHBIE OCHOBBI peanu3anud (HeHoMeHa
UHAYIUPOBAHHOTO COOTBETCTBHS, PETYJIATOPHBIE JIOMEHBI, JIOMEHBI, OOecCIeuHBaroIIne
CBs3bIBaHHE C MeMOpaHamu; (akTopsl ompenenstomue HPeKTUBHOCTh U crenuGUIHOCTD
(bepMEeHTaTUBHOTO KaTaniu3a, KOMILIEMEHTaApHOCTh MeXAy (hepMeHTOM U cyOcTparomM. MeToabl
uacHTU(GHUKAIIMY aKTHBHOTO IeHTpa (epmeHToB. Karanutuueckue aHTHTEna (a03MMBI) Kak
NPUMHUTHUBHBIE (DEPMEHTHI; CTPYKTypa U MEXaHU3M NeHCTBUS (HEPMEHTOB OTAEIbHBIX TPYIIIL.
Kunemuxa ¢hepmenmamusnvix peaxyuii. Mexanuzmol hepmenmamusHuix peakyuil

Hcnonb30BaHue >HEPIUU CBS3bIBaHUS (epMEHTa ¢ CyOCTpaToM B KaTaiu3e; Mpupoia
CWJI, CTaOWIHM3UpYIOIIas pa3inudHble KOH(MOPMAIMOHHBIE COCTOSHUS CHCTEMbI (HDepMEHT-
cyocTtpar (BOIOPOIHBIE CBSI3HM, THUAPOGOOHBIE B3aUMOACHCTBUS W Jp.); THIBI KaTajiu3a,
UCTIONIb3YeMbIe B (DePMEHTATUBHBIX PEAKIHAX; PYHKIIMOHATbHBIC TPyNbl pepMeHToB. [loHsATHE
dbepmeHTaTUBHON akTUBHOCTU. CriocoObI BhIpaxkeHUs (epMEHTATUBHON aKTUBHOCTU. BriusiHue
KOHIIEHTpAlluu (EepMEeHTa Ha CKOPOCTh ()EPMEHTATHBHON peakiuu. BiusiHHEe KOHIEHTpAlUU
cyocrpara. Teopuss Muxasnuca-MenteH. CrnocoObl rpadUyecKoro OMpeeTIeHUs] KOHCTaHTHI
Muxasnmuca U MakCUMallbHOW CKOpOCTHM peakuuu. BimsHue temmneparypsl 1 pH cpeasl Ha
CKOpPOCTh (PepMEHTATHBHBIX peakuuii. WHrubutopel (epMEeHTOB W HX KiIaccuukamms.
KoHkypeHTHOEe, HEeKOHKYPEHTHOE, O0ECKOHKYPEHTHOE, cMellaHHoe WHTrHOupoBaHue. CrocoObI
oTpezieNieHUs] TUTIA U KOHCTaHTbl MHTMOMPOBAHHUA. CTPYKTYpa U MEXaHU3M JeHCTBUS (hepMEHTOB
OTIICBHBIX TPYIII.

Mexanuzmol peynsayuu hepmeHmamueHot akmusHOCmu

Pa3zHple TUNBI perynsanuu akTHBHOCTH (DEPMEHTOB; MONU(DYHKIMOHAIBHBIE (EPMEHTHI,
(GYHKIMOHATBHBIE  TPEUMYIIECTBA,  BO3HUKAWOIIME B pe3yabTaTe  OEOK-OCIKOBBIX
B3aMMOJICHCTBHII B COCTaB€ MOJICKYJIbl TOMU(YHKIIMOHANBHBIX (EPMEHTOB; YETBEPTHYHAS
CTPYKTypa (hepMEHTOB, POJIb YETBEPTUUHON CTPYKTYphI B CTAOMIM3AIUU MOJIEKYJIbI (PepMEHTa U
PEryIAlUA aKTUBHOCTH (EPMEHTOB. YPOBHU perynsanuu (HEepMEHTAaTUBHOM aKTUBHOCTH.
Perymsmnus nyTéM n3MeHeHus KoaudecTBa (hepMEeHTOB U MMyTEM U3MEHEHHs UX WHIUBUAYAIbHON
KaTaJTUTHYECKON aKTMBHOCTH. HekoBaneHTHas © KoBajeHTHas wmoaudukanus. CrocoObl
KOHTPOJISI pa3BETBIEHHBIX META0OINYECKUX MTYTEH.

Memoovl bidenenus u o4uUcmKy pepmenmos

DKcTparupoBanue (HepMEeHTOB M3 Owojornyeckoro marepuana. KucimorHas obpaboTka,
TepMuueckas 00paboTka, (pPaKIMOHHUPOBAHUE COJSIMH, OPraHUYECKUMHU pPACTBOPUTEISIMH,
METOJ M30WpaTeNbHOM ancopOumMuM, HWOHOOOMEHHass xpomarorpadus, TeabQuIbTpaIms,
addunHas xpomatorpadus, aneKkTpodopes, M309JIEKTPOPOKYCHPOBAHHE,
yiabTpalneHTpudyrupopanue, kKpucraumsanus. KoMOuHMpoBaHUE pa3IUYHBIX METONOB IS
OYUCTKH (DEPMEHTOB Ha MpHMEpe TII0K030-6-(hocharaernaporenassl neueHu Kpwic. Kpurepuu
YUCTOTHI (DEPMEHTHBIX MPENapaToB.

Jloxanuzayus gpepmenmos
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TkaHeBoe, permoHANLHOE, KIETOYHOE M CYOKJIETOYHOE pacrpenesieHne (epMeHTOB.

@®epMeHTHI — MapKephl CYOKIETOYHBIX  CTPYKTYp: SACpHBIC, MHUTOXOHIIPHAIBHBIC,
JAM30COMajbHble, IMTO30JbHBIE (epMeHThl. Mcmonb3oBaHnue (pepMEHTOB-MapKepoB B
JIMAarHOCTHUKE u HayYHbIX HCCIeOBaHUSX.

Pazoen 2. Buoxumus HyK1€UHOBBIX KUCIOM

Cospemennvie npeocmasnenusi o cmpykmype u yposnegou opeanuzayuu JJHK u PHK

IIpoyeccwi ¢ yuacmuem HYK1eUHOBbIX KUCTIOM

[Tpormeccel ¢ yyacTreM HYKJIEHHOBBIX KHCIIOT: PEIUTHKAITUS, TPAHCKPUTIIHS, TPAHCIISIIHS,
penapamus JHK. Ilonarue o permmkauuu. [loaykoHCEpBaTUBHBIM MEXaHHM3M, MEXaHHU3M

nonmumepuszanuu. JIHK-nmonumepaza. Tpu sTama permkanuy — WHULUALUA, DJIOHTALMS U
tepmuHanus. IIpobGiaema mnomspHoctu. @dparmentsl Okazaku. [loHsATHE O TpaHCKPHUMITUY.
Mexanusm nonumepuszauud. PHK-mommmepasa. Tpu 3Tama TpaHCKpunuum — WHULMALMS,

aoHTanus U TepMuHanus. CUTHAIBl TPAHCKPUIIUHU, TPOMOTOpP. MIHTHOUTOPBI TPAaHCKPHUIILINH;
SiIbI, AHTUOMOTHUKH, TIPOTHBOBHUPYCHBIE H  IPOTUBOpPAKOBBbIe Tpemnaparel. OOparHas
TpaHckpunrTasza. buocunres 6enka. CtpoeHne reHoB dykapuoT. CIulaliCMHT, XUMHUsI CIIJIaiiCHHTa,
"koHcTpykTOop PHK".

[Tonsitue o Tpancmsauuu. OcHOBHas "morma'" MoJIEKyJsApHON Owosoruu. ['eHeTHmdecKuit
KOJ, ero cBoicrBa. JlekoaupoBanue. AKTHBAlMs aMUHOKHUCIOT. AMMHOALMIAECHUIAT.
Pubocoma — «HanopoOoT» s OuocuHTe3a Oenmka. Cxema peakuuu M Ipoiecca 0O0pa3oBaHUS
NEeNTUAHON cBs3u. Perymauus skcnpeccun reHos. Cucrema mepepaun curhHaina. [IpoxapuoTst:
OmnepaTopHo-nipoMoTopHbIii yaactok JIHK, perymstopHbrii 610K, OMepoH. 2 THIa KOHTPOJISI y
IIPOKApUOT: HETaTUBHBIN U IIO3UTUBHBIN.

I'enoMm, mnmasmuael, BUpychl. ['eHOM: ompeneneHue, pasMmepbl. ['eH: ompeneseHue,
cTpykrypa. Jlunamuka reaoma. Pexomounanus JIHK. Ctpoenue reHoB mpokapuoT. [lna3smMust,
CTPYKTypa IUIa3MUJ.

Pazoen 3. Coepemennvie memoowvl u ROOX00blL 8 UCCTIC008AHUU CIMPYKMYPbL U CEOUCME
ouononumepos

Kuoxocmuas xpomamoepagus buomonexyn

HNonooOmennast xpomarorpadus. ['enb-punprpanus. AddunHas xpomarorpadusi.
[IpoTuBoTOYHAst XpomarTorpadus u ynbTpaguaIbTparys.

Macc-cnekmpomempus

Macc-CneKTpoMeTpbl U XpOMAaTo-Macc-CIIEKTPOMETPBI, MPUHLIUI paboThl HpPHUOOPOB.
Bo3moxxHoctu  uaeHTU(UKAIMU OUOJOTMYECKH AaKTHUBHBIX MOJIEKYJ [0 JaHHBIM Macc-
cnektpoMerpun. [Tytu pparMeHTanuyu MoJIeKyIL.

Penmeenocmpyxkmypnwiii ananuz

[IpeobpazoBanue Dypne. PentreHoBckas kpuctamiorpadus OenkoB. PaccesHue
PEHTT€HOBCKUX JIy4eH.

Hngppaxpacnasn cnekmpockonus 6en1ko8

Ckanupyromue uH(pakpacHble crekTpoMeTpbl. HWHdpakpacHble CHEKTPOMETPHI C
npeoOpazoBanueM Dypwe. Jlumap, omruueckas KorepeHTHass ToMorpadus, aTTeHYHPOBaHHOE
noiHoe orpaxkenne u UK-mukpockonel. [Ipaktrndeckue npruMeHeHUsI.

DnekmpouHas MUKpOCKONUs

[IpocBeunBaromMMii 3IEKTPOHHBIA MHUKPOCKON M €ro KMCIOJIb30BaHUE B HMCCIEAOBAHUM
CTPYKTYpbI OuornonnmMepoB. CKaHUPYIOUTHH MPOCBEUNBAIOIINNA JIEKTPOHHBIN MUKPOCKOII.

CraHnupyrowas 30H008as MUKPOCKONUS

ATOMHO-CHII0BOI MUKpOCKOI. CKaHUPYIOIUI TYHHEIbHBIM MUKPOCKOI. CKaHUPYIOIIUMA
OJIDKHETIONBHBI ~ ONTHYECKUHA  MHUKPOCKON.  MUKpPOCKOI,  CKaHUPYIOIIMH  HOHHYIO
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MPOBOAMMOCTh, CKAHHMPYIOIIUNA TEIJIOBOM MHUKPOCKON M JPYrHe 30HAOBbIE CKAaHHUPYIOIIHE
MUKPOCKOIIBI B U3y4YeHUU OMOXUMHUUYECKUX CHCTEM.

Pazoen 4. Beeoenue 6 ghapmayesmuueckyro Xxumuro

Ycemanoenenue noonunnocmu u Konmponv Kavecmea HeopeaHudecKux 1eKapCmeeHHbIX
cpedcms. KauecTBeHHbIe peaklunyd OOHapYyKEHHs] KAaTUOHOB: Kallus, HATPUS,, aMMOHUSI, MarHus,
KaJbIus, IIMHKA, CBUHIIA, cepedpa, Meu, Jkee3a, BUCMYTa, alfoMuHMs. KadecTBeHHBIE peakiuu
OOHapy)XCHHUSI aHWOHOB: XJIOPUIOB, OPOMHIIOB, MOAHMIOB, cyinbdaToB, (ocdaroB, OoOpaTos,
KapOOHATOB ¥ THUAPOKApOOHATOB, HUTPATOB W HUTpUTOB. OnpenerneHne KadecTBa
JICKapCTBEHHBIX CPEACTB M3 TIpymmbl TrajoreHoB. OmpeseneHne KayecTBa JIEKapCTBEHHBIX
CPEICTB M3 TPYIIBI COSAMHEHUI Kalblus, MarHus, Oapus. OmnpeneieHne KauyecTBa MEPEKUCH
BOJIOpOJA.

Ycemanoenenue noonunnocmu u Kowmponv Kauecmea OpeaHUYecKux J1eKaApCmEeHHbIX
cpedcms. KOHTpOdb KadyecTBa JIEKAPCTBEHHBIX CPENCTB: CIUPTOB, AIbJIETHIOB, YIIIEBOJAOB,
MPOU3BOTHBIX KapOOHOBBIX KHUCJIOT, (DEHOJIOB, apOMATHYECKMX KHCIOT M HMX IMPOU3BOJHBIX;
cynab(haMUIHBIX TpPEnapaToB U MpernapaToB IPyHIbl aHWIMIOB; MPOU3BOIAHBIX O€H30MUpaHa,
nupasoiia, HUTpodypaHa, HMHIA301a © OCH3MMHIA30/1a, OCH3WIM30XWHOIWHA, WHJIOJA,
NUPUMUIMHA; AaMUHOKHUCIIOT U UX MTPOU3BOIHBIX.

Paszoen 5. Ilpuopumemmvle nanpasieHun cO6PEMenHON OUOXUMUU

buoxumuueckue u O6modusmueckre HaHOTeXHOJNOTUU. V3MepeHHe cuil B OAMHOYHBIX
OenkoBbIX Mojekyiax. M3mepenue cuin B oguHouHoM komiuiekce JJHK ¢ JIHK-momumepasoii.
MonekynspHoe y3HaBaHHe. benkoBble HaHOUUITBI U OeNIKOBas MHKeHepHs. V3yueHnue pacTymmx
KPUCTAJIOB OENTKOB H MaHUMNYJISAIUU ¢ HUMUA. HaHOTpYyOKHM, MOJEKYISIpHBIC JIHOIBI,
CaMOOpPraHU3YIOUIMECs]  HAaHOTPAH3UCTOPbI, TpaHChEKIMs  HaHOYAaCTHUIAMH U  MpoYHe
Oonodu3nueckre HAHOTEXHOJIOTUU B OMOXUMUHU.

5. O6pa3oBaTeIbHbIEC TEXHOJIOTHH

[Tpn npoBeeHNH 3aHATHI HCHONB3YIOTCS 00pa30BaTENbHBIC TEXHOJIOTHH!
v/ TEXHOJIOTHS POOJIEMHOTO 00yUEHUS,
v’ pelTHHTOBas TEXHOJIOTHS,
v/ TEXHOJIOTHS Pa3BUTHS KPUTUUECKOTO MBIIILICHUS,
v TEXHOJIOTHs y4eOHOU THCKYCCHH,
v’ yueGHast SKCKypCHs.

[lepeuerp WHPOPMAIIMOHHBIX TEXHOJIOTHH, HCIIOIB3YyEeMBIX MpPU  OCYIIECTBICHUH
00pa30BaTeNBLHOrO MpoIiecca MO AUCHUILINHE: TEXHOJIOTUU CMEIIAHHOTO 00yUeHHUS.

6. YueOHO-MeTOAUYeCKOE o0ecleyeHrne CaMOCTOSATEeIbHOI PadoThl 00y4a0 M XCS

CamocrosaTenbHas paboTa CTYIEHTOB HalpaBleHAa Ha YIIIyOJEHHOE CaMOCTOSITEIbHOE
U3y4YeHHE OTACNbHBIX pa3lieloB M TeM paboueld mnporpammbl. CamocrosiTenbHas padota
CTYACHTOB TPOXOTUT B (GOpMEe H3YUYEHUS TEOPETUYECKOro Marepuana  (JeKIHi,
PEKOMEH/IOBAaHHOW JIMTEPATypbl, B TOM YHCIE M CAMOCTOSTEIBHOIO IOMCKAa MAaTEpUaoB B
rnoGanbHOM  cern, Bkmowas ObC  "VHuBepcurerckas — OuOnmoreka ommain"). K
CaMOCTOSITENIbHOM paboTe OTHOCUTCS TakKe IMOArOTOBKAa K J1a0OpaTOPHBIM 3aHATHUSIM C
UCIIOJIb30BAaHUEM METOJIUYECKUX YKa3aHUM, pacloIOKEHHBIX Ha caiite Oubmmuoreku WBIY
(amekTpoHHas OMOINOTEKA):

http://lib.ivanovo.ac.ru:81/elib/dl/biology/ucheb/kustova 2014.htm/info
[TomHOCTBIO BECh METOAMYECKUN MaTepHasl MO OOECIICUCHHUIO CaMOCTOSTEIbHONW pPaboThI

cTynenTtoB npuBoautcs B [Ipunoxenun 1 k PIL
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7. XapakTepuCTHKA OIEHOYHBIX CPEACTB ISl TEKYIIEr0 KOHTPOJIA YCNeBaeMOCTH U
NMPOMEKYTOUYHOI aTTecTAlMU 00yYaIOIMXCS N0 JUCHHUIJIMHE
BxonHas numarHocTHka TpoBOAUTCS B (opme cobeceqoBaHHS C  IMOCIETYHOIIUM
00CyX/ICHHEM PE3yJIbTaTOB.
PelTHHTOBBII KOHTPOJh KauecTBa 3HAHWM MO AWCIMILIMHE 3allaHupoBaH B (opme
3 KOHTPOJBHBIX paboT U 7 mabopaTOpHBIX palOT. 3a KaKIyH KOHTPOJBHYIO pPabOTy CTYIEHT
NoJy4yaeT 8 PeHTHHTOBBIX 0AJUIOB, 32 KKAYIO JaOOpaTOpPHYIO paboTy — MakCUMyM 5 Oaios.
OT1yéT 00 yueOHOH AKCKypcHHM B OMOXMMHUYECKYIO JIA0OpAaTOPHIO OIEHUBACTCS, UCXOHIs U3 6
0asoB.
Jlommyck K K3aMeHy MOJy4yaroT CTYACHTHI, Ha0paBIue He MeHee 35 OaoB.
DK3aMeHAI[MOHHBIN OTBET OLleHUBaeTcsl U3 pacyera B 40 6aUI0B, KOTOPBIE CYMMUPYIOTCS
¢ Ganmamu, HaOpaHHBIMU 32 ceMmecTp (MakcuManbHO — 100 peHTUHTOBBIX OAJTOB).
CTyneHT, OJHOCTHIO BBIMOJHUBIINN Y4€OHYIO MPOTpamMMy TUCIUIUIMHBI U HaOpaBIIHiA
Ha MPOMEXYTOYHBIX ATamax cymmy oT 45 mo 60 6aminoB, UMEET MPaBO MOJYYHTH HUTOTOBYIO
OLIEHKY 0€3 JIOMOJIHUTENBHOTO0 onpoca. [Ipu aTom:
CTyZIeHT, HaOpaBiuit 45-49 Gamios, momydaeT 10 JOMOTHUTENHHBIX OAIOB U UTOTOBYIO OIEHKY
«YIAOBIETBOPUTEIBHOY;
crynent, HaOpaBmuii 50-55 OammoB, 20 MOMOJHUTENBHBIX OalyIOB M HWTOTOBYIO OIICHKY
«XOpOIIIOY;
CTyneHT, HaOpaBmuii 56-60 6aminoB, MOKET TOJIYIUTh 30 JOMOTHUTEIBHBIX OalJIOB U OLEHKY
«OTJIMYHOY.
Jlnia mepecueta HaOpaHHBIX B TEUEHHE CEMECTpa PEUTHHIOBBIX OAsIOB B OOBIYHBIE OLIEHKHU
UCTIONB3YETCsI IIKaja:
oT 55 10 69 — «yIOBIETBOPUTEIBHOY;
ot 70 10 84 — «xopo1io;
oT 85 1o 100 — «oTIUYHOY.

8. YueOHo-MeToAMYecKoe 1 MH(OPMAITUOHHOE O0ecTeuyeHne TUCIUIITTUHbI

OcHoBHas nuTepaTypa:
1. KycroBa T.II., KoueroBa JI.b. IlpakTukym mo OuONOrHYEcKON XMMHUH. YdeOHOE mocoOue.
Usanoso: U3g-so UBLY, 2-e uzn., ucnp. u nom., 2010; 3-e uzn., ucnp. u nom., 2014. 108 c.
http://lib.ivanovo.ac.ru:81/elib/dl/biology/ucheb/kustova 2014.htm/info
2. IlampaeB, A.B. buoxumus : yuebHoe mnocobue / A.B.IllampaeB ; MuHHCTEPCTBO
obpaszoBanust U Hayku Poccuiickori deneparuu, deaepanbHOe TOCYIAPCTBEHHOE OIOHKETHOE
00pa3oBaTeNbHOE YUPEkKACHUE BBICHIETO MpodeccHoHanbHOro obOpa3oBaHust «OpeHOyprckui
roCyJIapCTBEHHBIN yHUBEpcUTeT». - Operdypr : OI'Y, 2014. - 186 c. : wi., cxeMm. - bubmumorp.: ¢
167.; To xKe [D71eKTpOHHBII pecypcl. -
URL: http://biblioclub.ru/index.php?page=book&id=270262
3. bapeiueBa, E. Ilpaktuueckue ocHOBBI Ouoxumuu : yuebHoe mocobue / E. Bapsimesa,
O. bapanoga, T.T'amOypr ; MunucrepcTBo oOpa3zoBaHusi W Hayku Poccuiickoii ®Denepannw,
@denepanbHOe  TOCYAAPCTBEHHOE OIOJKETHOE 00pa3oBaTeNbHOE  YUPEKICHHE  BBICIIETO
npodecCuoHAIbHOTO  o0Opa3oBaHus «OpeHOYprcKUi TOCYIapCTBEHHBIH YHUBEPCUTET». -
Openbypr : OI'Y, 2011. - 217 ¢ ; To ke [DJeKTpoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=259197
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4. Bbapeimesa, E. Teopermueckue OCHOBBI Onoxumuu : ydeOHoe mocobwe / E. bapwimena,
O. bapanoBa, T.T'amOypr ; MunuctepcTBo oOpazoBanust U Hayku Poccuiickoit denepanuu,
['ocynapcTBeHHOE 00pa3oBaTEIbHOE YUPEkKACHHE BBHICIIEr0 MPO(EeCcCHOHATBFHOTO 00pa3oBaHuUs
«OpeHOyprckuil TocyaapcTBeHHbIH yHuBepcuteT». - OpenOypr: OI'Y, 2011. - 360 c.; To xe
[DnexTponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=259198
JlononHuTenbHas IUTEPATYPA

1. T'pumenkoBa, T.H. HyknewmnoBwsie kucimotrel : ydebHoe mocobuwe / T.H.I'pumnenkosa,
T.B. UyiikoBa, E.A. Illepb6akoBa ; MunucrepctBo obpasoBanus u Hayku PP, T'OY BIIO
«KemepoBckuii  rocymapcTBeHHbId — yHMBepcutet». -  KemepoBo :  KemepoBckuii
rocynapcTBeHHbId yHHBepcuteT, 2009. - 90 c. - ISBN 978-5-8353-0903-0 ; To xe
[DnexTponnsiit pecypce]. - URL: //biblioclub.ru/index.php?page=book&id=232492

2. Ilnakynos, B.K. OcnHoBbl sH3uMONOTHH : yueOHOoe mocobue / B.K. [TmakynoB. - M. :
Jloroc, 2002. - 127 c. : un.,tabmn., cxem. - ISBN 5-94010-027-9 ; To xe [DnekTpoHHBII pecypc].
- URL: //biblioclub.ru/index.php?page=book&id=84687
3. IMnakynos, B.K. OcHoBel sH3UMONIOTHH : ydeOHOe mocooue / B.K. [lmakyHnoB. - Mocksa :
Jloroc, 2002. - 127 c. : un.,radin., cxem. - ISBN 5-94010-027-9 ; To xe [DAeKTpOHHBINA pecypc].
- URL: http://biblioclub.ru/index.php?page=book&id=84687

Pecypcel nHpOpMannoHHO-TEIEKOMMYHUKAITMOHHOM ceTH «IHTepHET»:
Cucrtema 3JIEKTpOHHON MOJIEPKKH 00pa3oBaTeNbHOTO mpouecca «Moi yHUBEPCUTET»
https://uni.ivanovo.ac.ru

[Ipodeccuonanbabie 6a3bl JAHHBIX U HHHOPMAITHOHHO-CITPABOYHBIC CUCTEMBI:
ObC «YHuBepcuterckas Oubdanoreka onnaitny Www.biblioclub.ru
DnexTponnas 6ubnmoreka MBI'Y _http://lib.ivanovo.ac.ru

Onexrponnsbiii katagor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

9. MarepuajbHO-TEXHUYECKOE O0ecnedeHne T CIUNINHBI
VYueOHbBIC ayIUTOPHUH:

- s TPOBENEHHUS 3aHATUN JIEKUMOHHOIO THUIIA C KOMIUIEKTOM CIIEHHAIN3UPOBAHHOMN
yueOHOM MeOenn U TEeXHUYECKUMHU CpeACTBAMHM OOYUEHHMs], CIyXKallUMHU Ji MPeloCTaBIICHUs
yueOHoI nHopMauK OONBIION ayTUTOPHH;

- U1 IPOBENICHMS 3aHATUM CEMHHApCKOrO THMA, KOHCYJIbTAllUW, TEKYIIErOo KOHTPOJI U
IPOMEXYTOUYHOW aTTeCTallMM C KOMIUIEKTOM CIIEHUAIM3UPOBAHHON yueOHOH wmebenu u
TEXHUYECKUMHU CPEJICTBaMU O0yUEHUS;

JlaGopaTtopusi,  OCHamIeHHass  J1a0OpaTOpHbIM  OOOPYAOBaHHEM,  KOMILIEKTOM
CIIeIUATM3UPOBAHHON yueOHOM MeOen U TEXHUIECKUMHU CPEACTBAMHU 00YyUCHUSI.
[Tomemenne a7 CaMOCTOSITEIBHOM ~ pabOThl,  OCHAIIEHHOE  KOMILJIEKTOM

CIIENUATIM3UPOBAHHON y4eOHOW MeOenu, KOMIBIOTEPHOH TEXHHUKOM C BO3MOXHOCTHIO
nojkitoueHus kK cetu « aTepHeT™ 1 06ecneuenueM gocryma B DMOC.

JlemoHCTpaninOHHOE O00OpYJIOBaHWE U y4eOHO-HATJISAHBIC TOCOOMS JIJIsi  3aHSATHI
JEKIIMOHHOTO THUMA, OOECIeUnBAIONIME TEMATHUYECKUE WJUTIOCTPAIIUN: JIEMOHCTPAIHIOHHOE
obopynoBaHue (MOJIEIIN, MAKEThI U JP.; JIEKTPOHHBIC MOCOOMS (TIPE3EHTAIINN ), ayAHO-BH3YyaIbHbIC
nocoOwus (ayaro3anvcy, BUICOMATePHAIBI U T.11.), TIEYaTHBIE MTOCOOUS (TaOJHUIIBI, TITIAKAThI, CTEH/IBI,
MOPTPETHI, CXEMBI H T.I1.).
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ABTOp palodyeil mnporpaMmMbl JHCHHIVIMHBI: 3aB. KaQeApodl oOpraHmueckoil wu
busuyeckoi XuMuy, npodeccop, JOKTOp XuMHUUecKHX Hayk Kycrosa T.I1.
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