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1. Ilean ocBOeHHS AU CIUILIMHBI

Leabr0 0CBOSHUS AMCHIUIUIMHBI OOYYArOIIUMHUCS SIBISIETCS MPHOOpETeHHE Oy IyIuMH
OakanmaBpaMu 1O OHOJOTMM 3HAHMH O XUMHMYECKOM COCTaBE€ OpraHM3Ma YeJIOBeKa MU O
XUMHAYECKHX TPOIIeccax, JICKANMX B OCHOBE KU3HEACATEILHOCTH. DTO IMO3BOJIUT BBITYCKHUKY
OakanapuaTa yCIEUIHO peaan30oBaTh ce0s B JalbHElIIeld mpodecCHOHATbHON IeATEeTHbHOCTH B
chepe o0OpazoBaHHs, 3APaBOOXPAHCHHS, IMPUPOIOIOIB30BAHUS, CEIHCKOXO3SIHCTBEHHOTO
MIPOU3BOJICTBA M NHILIEBOW IMPOMBIIUIEHHOCTH. Y CTYJICHTOB (OPMHUPYIOTCS COBPEMEHHbBIE
NPECTaBICHUS O CTPOCHUH M CBOMCTBAX XUMHUYECKUX COSJAMHEHHA, BXOSIINX B COCTAB JKUBBIX
OpPraHu3MOB, OCHOB  (DU3HOJOTO-OMOXMMHUYECKUX MEXaHU3MOB DErYJSIIMU  IPOLECCOB
KHU3HEEATSIFHOCTH OpraHu3MoB. CTYIEHTBI OCBAaMBAIOT COBPEMEHHBIE SKCIIEPHUMEHTAIBHBIE
METOJIbl HMCCIEeOBaHUN, NPHOOPETAIOT HABBIKKM pabOThl ¢ HAy4YHBIM OO0OpYAOBaHHEM U
amnmaparypoil, yMeHHus TpoBeleHHS (YHIAMEHTAIBHBIX M NPUKIAJHBIX HCCIEIOBaHUN
OMOJIOTUYECKUX OOBEKTOB.

2. Mecto qucuuminnel B ctpykrype OIl

VYuebnas nucumiinHa «V30paHHbIe r1aBbl OMOXUMUI» OTHOCUTCS! K BAPMATUBHOW 4acTh
OII (popmupyemoit yqacTHIKaMHu 00pa30BaTEIbHBIX OTHOIICHUN) M M3Y4YaeTCsl CTyJIEHTaMu B 7
CEMECTpE.

Huctunnuna «/30paHHble TaBbl OMOXMMHN» YHMTAETCS CTYyJEHTaM-OMoJIoraM Iocie
U3yYeHUs: UMHU B 3-M CEeMeCTpe IUCIHUIUIMHBI «BHOXUMHS W MOJIeKyJIspHass OHONOTHUS» U
ABJIIETCS €€ JIOTMYECKUM IMPOJOJIKEHHEM, OH 3HAKOMHUT OOYy4aroluMxcsi € OCOOEHHOCTSAMU
NpeBpallleHU OpPraHMYeCKUX COEAMHEHHH B XoJe OOMEHa BEIECTB JKHMBBIX OPraHH3MOB.
JlaHHbIN Kypc ABIsSETCS BaXXHBIM B oJrotoBke oOyyaromuxcs no OIl buoxumus u ¢pusnonorus,
3HaHUs, NMPUOOPETEHHbIE B IPOLIECCE €ro OCBOCHUs, YIIIyOJstoT Oa30oBble IPEACTABICHHS
CTYyIEHTOB O MeTabonu3Me, CHOPMHUPOBAHHBIC MPH HM3YUYCHUH ITUCIUIUIMH OHOJIOTHYECKOTO
npodpuns («Muxpobuonoruss u Bupyconorusi» — 5 cemectp, "I'enetnka u cemekuusa" — 5
cemectp, «buorexHomorusi» — 5 cemectp u Ap.). B kypce «306paHHbIe TnaBbl OMOXUMHM»
OCHOBHOM ymHop JesaeTcsi Ha JiBa TNPUOPUTETHBIX pa3jieia COBPEMEHHOH OHOXMMHU —
"On3umornorus” u "lIponecchl ¢ yuacTneM HYKJIEHHOBBIX KUCIOT".

Jl1st OCBOGHHUS JAHHOW AMCLUILUINHBI 00YYarOIIUNACS TOJIKEH:

3HaTh: (PYHKUMOHAJBHBIE TPYMIBl OCHOBHBIX KJIACCOB OPraHMYECKUX COEAMHEHUN H
XMMHUYECKHE CBOMCTBA JTHX COEAMHEHUM; B3aMMOCBS3b MEXIY CTPOEHHUEM OpPraHMYECKHX
COCIMHEHUI M UX XMMHYECKUMH CBOICTBamMM; 0OIIMEe MNpeACTaBleHUuss 00 DSHEPreTuKe u
HaIPaBJIEHHOCTH XUMUYECKUX PEAKIMI; METOJbl KOJIMYECTBEHHOIO M Kaue€CTBEHHOI'O aHalIu3a
OpPraHMYECKUX COEIUHEHHH, a Takke UMETh 00Iue MPEJICTaBICHUS O CTPYKTYpPE U YPOBHEBOM
OpraHu3alUK IPUPOTHBIX COCTUHEHUI: OENKOB, HYKJICHHOBBIX KHCIIOT, YIJIEBOJIOB U JIUIUIOB.

YMeTh: 1OJB30BaThCS CTaHAAPTHBIM JIA0OpAaTOPHBIM OOOPYJOBAHMEM U XMMHYECKOM
NOCYZAOH AJIs1 BBIIIOJIHEHMSI SKCIIEPUMEHTA 110 U3BECTHOM METOJIUKE;

BBIIIOJIHATH Pacy€ThI 0 YPAaBHEHUSM XUMUYECKUX PEaKLIUi;

YCTaHABIIMBATh B3aUMOCBSI3b MEXJIY CTPOCHHUEM OPraHUYECKUX COEAVUHEHHH U HX
XMMHYECKHMMH CBONCTBaMU;

Bnaners HaBblkamu: paboThl B XHMMHUYECKOH JjabopaTopuu, coOM0Aas HOPMBI
6e30macHOT0 O0paIieHus! C XMMHYECKUMH BEIIECTBAMH;

HaBBIKM BBIMOJIHEHUS TJa00paTOPHOTO SKCIIEPUMEHTA [0 OPraHUYEeCKON XUMUH;

CTATUCTUYECKON 00pabOTKH pe3yabTaTOB IKCIIEPUMEHTA.
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3. [InanupyemMble pe3yJbTaThl 00y4eHHs M0 JTUCHHUILINHE

3.1. Komnerenuuu, GopMHUpPOBAHUIO KOTOPbIX CIIOCOOCTBYET QUCIUIIINHA
ITpu ocBOeHMM AMCUUIUIMHBI (POPMUPYIOTCS CIEAYIONNE KOMIETEHIMN B COOTBETCTBUU
¢ ®I'OC BO no nanHOMy HampaBJIE€HUIO TOATOTOBKU:
npodeccuonanbublie (I1K):
[1K-6: criocobeH MpoBOAUTH HAyYHbIE MCCIEIOBaHMs B 007acTU OMOXUMUU U (U3HOIOTHH
1I0J] pyKOBO/ICTBOM CHEIHMAINCTOB 00Jiee BHICOKOM KBaJIM(UKAIIUH.

3.2. IlepeyeHb  IJIAHMPYEMBIX  Ppe3yJbTAaTOB  O00y4eHHMs 10 JUCHUILUIMHE,
COOTHECEHHBIX ¢ (opMHPYEMBIMH KOMIICTCHIMAMH
B pesynbprare ocBOCHUS AUCIUIUITMHBI 00YYaIONTUHCS JOKEH

3HATh:
v CTpPOEHHE OCHOBHBIX OMOIMOIMMEPOB U OCHOBHI X MeTabonu3ma (I1K6);
v KJaccu(UKALMI0O M HOMEHKJIATypy (epMEeHTOB, OOJIACTH MpPUMEHEHHs (EPMEHTOB B
HayKe M MpakTudyeckon nestenbHocTH yenoseka (I1K-6);
v IOPUHIUIBI  MHTHOMPOBaHUS  (EPMEHTOB, MEXaHHW3M JeMCTBUS  OOpaTUMBIX U
HeoOpaTuMbIX UHrHOUTOpOB (I1K-6);
v MEXaHU3M M 3Talbl OCHOBHBIX IPOLIECCOB C Y4aCTUEM HYKJIEHHOBbIX KucnoT (I1K-6);
4 METObI KOJTUYECTBEHHOTO aHaIn3a (hepMEHTOB B MPUPOaHbIX 00bekTax ([1K-6);
v npaBuia O€30macHOCTH MpH paboTe ¢ MOTEHUUAIBHO OINACHBIMH OHMOJIOTMYECKUMU
o0BekTaMu U npenaparaMu Ha ux ocHoBe (I1K-6);
v Mepbl IEepBOM TOMOIIM JHUIAM, IHOCTpaJaBIIUM Mpu pabore B Jabopatopuu
6uonornueckoit xumuu (I1K-6);
yMeThb:
4 IIPOrHO3UPOBATh IOCIEJACTBUS CBOEH NPOPECCHOHANBHON JEATENbHOCTH B 00JacTH
onoxumuueckux uccinegoanuii (I1K-6);
v MIPOTHO3UPOBATH TOCIEACTBUSA CBOUX ACHCTBUU C OMOOOBEKTaMH TPH HECOOIOACHUHN
npaBuI TeXHUKU O6e3onacHoil padotsl (I1K-6);
4 OKa3bplBaThb MEPBYIO IOMOIIb JHIAM, I[OCTPAaJaBUIMM IpU paboTe B XUMHYECKOU
naboparopuu (I1K-6);
v XapakTepu3oBaTh pepMeHTHI 1o ux koay (I1K-6);
v UCMOJIb30BaTh J1TA0OPAaTOPHYIO TOCYTy, NpPUEMBl M METOAbl 0Oe30macHoi paboThl B
na6opatopuu (I1K-6);
v IPaBUJIBHO BBIJEIATH U3 ONOOOBEKTOB OMOJIOTMUECKU aKTHBHBIE BEILIECTBA U ONPENENATh
WX KOJIMYECTBEHHBIN 1 KauecTBeHHBIN cocTaB (I1K-6);
HMeEThb:
v HABBIKM CAMOCTOSTEIILHOU PabOTHI ¢ y4eOHOW, HAYYHON M CIIPABOYHOM JIMTEPATYPOU TIO
ouoxumun (I1K-6);
v OTBIT OOCYXIEHHSI NPUHIUIIOB KJIETOYHON OpraHu3alud OUOJOTUYECKUX OOBEKTOB,
MOJIEKYJISIPHBIX MeXaHU3MOB xku3HenesTensHoctu (I[1K-6);
v HaBbIKM HMHCTPYMEHTAJbHBIX HCCIEIOBAaHUN OMOOOBEKTOB C  HCIOJIB30BAHHEM
COBpPEMEHHOM Hay4HOM anmapaTypsl U 000opynoBaHus xuMudeckoit madboparopuu (I1K-6);
v ONBIT TPUMEHEHUS METOAMK Oe30macHoil pabdoThl C TOTCHIHAIBHO OMACHBIMHU

O0M000BEKTaMHU, JIETKO BOCIUIAMEHSIOIUMUCS, B3PBIBOOMACHBIMH, JIETYUYUMH, TOKCUYHBIMU
OpraHWYECKUMH BEIIECTBAMH, KUCIOTAaMHU U OCHOBaHUSIMH, XuMHuueckoi nocyaou (I1K-6);

v OTBIT OKa3aHWs TMEPBOW TOMOIIM JIMIIAM, TMOCTPAJaBUIUM MPU padoTe B XUMHYECKON
nabopatopuu (I1K-6).
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4. O0beM U coepKaHMe TN CHUIITHHBI
O0beM TUCHUIUIMHBI COCTABIISIET 4 3aueTHbIe equHUIBI (144 daca).

4.1. ConepxaHue AUCHUILIMHBI MO0 pa3geiaM (TeMaM), COOTHECEHHOe ¢ BHIAMHU M
TPYA0EMKOCTBHIO 3aHATHI JEeKIMOHHO-CEMHUHAPCKOT0 THIIA
OO0beM MHOM KOHTAKTHOU pabOThI U CAMOCTOSITENILHOW PabOThl 00YYaIOMIerocs M0 TUCIUILINHE
yKa3aH B yueOHOM TUTaHE 00pa30BaTEIIHLHOM MPOTPAMMEI.

No Buapl 3anaruii, ux DopMbI TEKYIIETO
n/m Paznens! (Tembr) o 00beM KOHTPOJIS yCTIEBaeMOCTH
JUCITUTLTAHBI §
2 BaHgTHS 3aHgTHS DopMBI IPOMEKYTOUHOM
© JIEKIMOH- | CEMHHap- aTTeCTaluH
HOTO THMA | CKOTO THIIA
1. BBonnrniii. Beenenue B 6 2 Bxonnasg nuargoctuka:
npo0JIeMaTHKy TUCIUIUIAHBL, cobeceoBaHuE C
npecTaBlieHue paboueit MOCTIEAYIOMINM 00CYKICHHEM
MPOrpaMMBbI, OCMBICIICHHE pe3yIBTaTOB.
TpeOoBaHMI K OpraHU3aluH Crircox BOIIPOCOB,
npouecca o0y4yeHus, MHTEPECYIOLINX CTYICHTa T10
CaMOCTOSITETTFHON paboTHI U HOpM COJIEPKAHUIO TUCITUTLTNHBI
aTTECTallUH. (cnaeTcs B MUCbMEHHOM BUJIE).
2. | Cosépemennasn snz3umonozuan: 6 4 12 2 oryera 1o 1a0OpaTOPHBIM
KIaccu(uKaIys 1 HOMEHKJIaTypa nabop. paboTtam
(dhepMeHTOB, CTpoeHUE (HePMEHTOB, 3aHSITHE
KHHETUKA U MEXAHHU3M KonrponbHas padora
(hepMEHTATHUBHBIX PEaKITHA,
MEXaHU3MBI PETYIISIIH
(hepMEeHTAaTUBHOI aKTUBHOCTH,
METO/BI BBIICIICHUS U OYHCTKU
(epMEHTOB, JIOKaTU3aLHS
(bepMeHTOB.
3. | Buoxumusn HyK1euHoBbIX KUC/IOM: 6 4 12 2 oT4eTa 10 JIabopaTOPHBIM
COBpPEMEHHBIC IIPEACTABICHUS O 1abop. paboram
CTPYKTypE U yPOBHEBOH 3aHITHE KoHTpobHas paboTa
opranuzanuu JJHK u PHK.
IIporieccrl ¢ ydacTHeM HYKIEHMHOBBIX
kuciaort: penapauus JJHK,
peTUTMKaIus, TPAaHCKPHUITITHS,
Tpancaauus. IlocTTpaHcisuuoHHas
Mo u(pUKaLUs OCITKOB.
4. Cospemennvie Memoovl u nOOX00bl 6 4 6 Otuet 00 3KCKypcuH B
6 UCC/1e006aHUU CIMPYKMYPBL U n1abop. OMOXMMHUYECKYIO
c80IlcINE OUONOIUMEPOB: 3aHaTtue | Jabopatopuro
JKUIKOCTHAs XpomaTorpadus
OMOMOIIEKYII, MacC-CIIEKTPOMETPHS,
PEHTI€HOCTPYKTYpHBbIN aHanu3, K-
CIEKTPOCKOIHS OEIKOB,
AJIEKTPOHHAS MUKPOCKOTIFIS,
CKaHUPYIOIIast 30HA0Bast
CIEKTPOCKOTIHS
5. | Beeoenue ¢ chapmayesmuueckyro 6 4 12 2 oTueTa 10 J1A0OPATOPHBIM
XUMuio: yCTaHOBIIEHHUE nabop.




OcHoBHas mpodeccroHaIbHAs 00pa3oBaTeIIbHAS TPOrpPaMMa
06.03.01 buosorus
(buoxumus u gpusnonorus)

MOJJIMHHOCTH U KOHTPOJIb Ka4€CTBa 3aHsATHC pa60TaM
JICKAPCTBCHHBIX CPCACTB

6. | Ilpuopumemnuie Hanpaenenus 6 1 6
CO6peMEeHHOU OuoXumuu nabop.
3aHsTHE
7. | 3akmountensHbId. [logBenenue u 6 1

AHAJIN3 MIPOMECKYTOUYHBIX
PE3YIJIHTATOB OCBOCHUA AU CIIUIIIIMHBI.

HTroro 3a cemectp: 20 48 DK3aMeH

4.2. PazBepHyTO€C ONHCAHME COACPIKAHUS Y4eOHOI0 MaTepHaJia 1o pa3jaejaM

Pazoen 1. Coépemennasn sn3umono2us

Knaccughuxayus u nomenxnamypa gepmenmos

Uctopuss wusyuenuss xknaccuduxanuu depmentoB. CoBpeMeHHas MeXIyHapOaHas
HoMeHKinatypa EC — enzyme code. Opranu3zanuu, 3aHUMAaOIMecs: BONPOCaMu KJIacCU(PHUKaAIUN
u HomeHknatypsl — [UBMB IUPAC. 3naueHne 1 He10CTaTKU €MHON CHCTEMbl HOMEHKJIATYPBI.
Knaccbl ¢epMeHTOB, MOAKIACCHl W MOANOJKIACCHL. XapaKTEepUCTHKa KiaccoB. BaxHeiimme
IpeCTaBUTENN (PEPMEHTOB Pa3HBIX KIIACCOB.

Cmpoenue ghepmenmog

BbenkxoBrie u HeOenkoBblie (epMeHTHl (puOo3uMbl). IIpocThie W cioXHBIE (HEPMEHTHI.
XonodepmeHT, anopepMeHT, KOPepMeHThbI: KO(aKTOpsl U MpocTeTHYeckue rpymmbl. Oouue
MeXaHU3MBbI JeicTBUs KopakTopoB. Kimaccudukammst kohepMeHTOB. XapaKTepUCTHKA OCHOBHBIX
npecTaBuTeNel pa3IMyHbIX Py (TIIyTaTHOH, JIUIIOEBAs KUCIO0Ta, yOUXUHOHBI, KOGEPMEHTHI —
NPOM3BOJIHBIE TMHPHIOKCHHA, THaMHHIUpodochat, OHOTHH, TeTparuapodoiueBas KHCIOTa,
KoepMeHThl — mepeHocuuku ¢ocdara, KobepMeHT A, HUKOTHHAMHUAHBIE KO(EepMEHTHI,
(maBuHOBBIE KO(EpPMEHTHI, KOOAMUIHBIE KOPEPMEHTHI, Kele30mopPUPHHOBEIE KOPEPMEHTHI).
[IpuHIMOBI TPOCTPAHCTBEHHON OpraHM3alliu MOJIEKYNbI (pepMeHTa, MpobieMbl CBOpauYUBaAHUS
MOJIMIETITUIHOW [EMOYKH B HATHUBHYIO KOH(POPMALUIO, €€ BaXHOCTh JUIS SH3UMOJIOTHU;
COBpPEMEHHBIE TPEACTABICHUS O MEXaHHW3Max (OPMHUPOBAHMS MPOCTPAHCTBEHHOH CTPYKTYpPHI
0enKa; MepapXWYeCKWi NPUHIUI CBOPAYMBAHMSA, MPOMEKYTOUYHBIE COCTOSHHUS B Ipolecce
OpraHu3aly HaTUBHOW KOH(pOpMAaIMK; COBPEMEHHOE COCTOSIHME 3HaHUIl 0 Oenkax TEemIoBOro
IIOKa W CTPYKType IIAlepoOHOB; JOMEHBI, WX CTPYKTypHble U (YHKIHOHAJIBEHBIC
XapaKTePUCTUKH; POJIb MYJIbTHIOMEHHON OpraHMU3alluy MOJIEKYJbl (PepMEHTa B ONPENIEIICHUH €€
(YHKIIMOHATBHBIX CBOMCTB, (hOpMUpPOBaHME aKTUBHOTO LIEHTPA HA TPAHUIIE MEXIY JOMEHAMH.
Ponb MOABMIKHOCTM JIOMEHOB B KaTaiu3e, CTPYKTYPHbIE OCHOBBI pealu3aluu (eHOMeHa
WHIyIIUPOBAHHOTO COOTBETCTBHSI, DETYJSTOPHBIE JOMEHBI, JOMEHBI, O00ecCreunBaronye
CBs3bIBaHME C MeMOpaHamu; (QaxkTopbl ompenessonye 3p(EeKTUBHOCT, U CEeUU(PUUIHOCTh
(hepMEeHTAaTHBHOTO KaTaimu3a, KOMIUIEMEHTAPHOCTh MEXIy (pepMeHToM U cyOcTpaToM. MeTos
UIEHTU(QUKAIMM aKTUBHOrO ILeHTpa ¢epMeHToB. Kartamutuueckue anTtutena (ab3uMbl) Kak
NPUMUTHBHBIE (PEPMEHTHI;, CTPYKTypa U MEXaHH3M JACHCTBHS (EPMEHTOB OTICIBHBIX TPYIII.
Kunemuxa ¢hepmenmamusnvix peaxyuu. Mexanusmol ghepmenmamusHuix peakyuii

Hcnonp3oBaHue SHEPruu CBS3BIBaHUS (hepMeHTa ¢ cyOCTpaTOM B KaTalu3e; MpHpoJa
CWJI, CTaOWIM3MpYyIoLlas pa3iIuyHble KOH(MOPMAIlMOHHBIE COCTOSHUS CHUCTEMBI (epMeHT-
cyoctpar (BOAOpOAHBIE CBSI3M, THAPOGOOHBIE B3aMMOACUCTBUS W [p.); THUIMBI KaTaliu3a,
UCTIOJIb3yeMble B (PEpMEHTATUBHBIX peakLusaX; pyHKIMOHANbHbIE rpynnsl GpepmenToB. [TonsaTue
(depmeHTaTHBHOM aKTHBHOCTH. CIIOCOOBI BBIpaXKeHHS (PepMEHTATUBHOW aKTUBHOCTU. BrusiHne
KOHILIEHTpalun (epMeHTa Ha CKOpPOCTh (PEpMEHTATHBHOM peakiuu. BnusHue KOHUEHTpauuu
cyocrpara. Teopus Muxasnuca-MenteH. CrocoObl rpad)u4eckoro OnpeneieHnus KOHCTAHTHI
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Muxasnuca ¥ MakCUMaJIbHOM CKOpPOCTH peakuuu. Bimsauue temneparypel U pH cpensl Ha
CKOpPOCTh (PepMEHTATHBHBIX peakiuid. Muruburopsl GepMeHTOB W HX Kiaccu(HKaIus.
KonkypeHTHOe, HEKOHKYPEHTHOE, OECKOHKYPEHTHOE, CMelIaHHOe HMHruOupoBaHue. CrocoOsl
OTIpEICIICHUS THITa U KOHCTaHTHl MHTHOMPOBAHUS. CTPYKTYpa U MEXaHU3M JICUCTBUS (EepMEHTOB
OTJENBHBIX IPYIIL

Mexanusmbl pecynayuu ghepmenmamusHol akmueHOCMu

Pa3Hbple TUNBI PEryssiiMd aKTUBHOCTH (EpMEHTOB; MOIM(PYHKIMOHANbHBIE (DEPMEHTHI,
(YHKIMOHATPHBIE ~ MPEUMYIIECTBA,  BO3HUKAIONIME B pe3yibTare  OEIOK-OeIKOBBIX
B3aUMOJICHICTBUH B COCTaBE€ MOJIEKYJbl MOJU(PYHKIMOHAIBHBIX (EPMEHTOB; YETBEPTUYHAsS
CTPYKTYpa (DepMEHTOB, POJIb YETBEPTHUHOW CTPYKTYPHI B CTAOMIIN3AINU MOJIEKYJIBI (pepMEHTa U
peryysiiui  akTUBHOCTH (EPMEHTOB. YPOBHU pErylsluu (EepMEHTaTUBHOW AKTUBHOCTH.
Perymsinmst myTém M3MEHEHUsT KondecTBa (PEPMEHTOB U MyTEM M3MEHEHUS MX WHAWBUIYAIBHOM
KaTaJIMTUYECKOM aKTMBHOCTU. HekoBaneHTHass M KoBajeHTHas Moaudukanms. CrocoObl
KOHTPOJISI pa3BETBIEHHBIX META0OINIECKHX ITyTEH.

Memoowl ebl0enenus u OUUCmMKU PepMeHmos

DkctparupoBaHue (pepMeHTOB M3 Ouosornyeckoro marepuana. KucimorHas obpaboTka,
TepMuueckas oO0paboTKa, (QPaKLUMOHUPOBAHUE COJISIMH, OPTaHUYECKHMMHU DPACTBOPHUTEISIMH,
MeTosl u30uparenpHOM ajacopOuMM, HOHOOOMEHHas Xxpomatorpadus, reabpuiIbTpanus,
appuHHAS xpomarorpadus, aneKkTpodopes, M303JIEKTPOPOKYCHUPOBAHHE,
yIBTPaleHTPUPYTHPOBaHNE, KpUCTaUM3anus. KoMOMHHUpOBaHHWE pPA3IMYHBIX METOMIOB JUIS
OUYUCTKH (EPMEHTOB Ha IMpHUMepe TIroKo306¢ochaTaeruiporenassl neueHun Kpoic. Kpurepun
YHCTOTHI (PEPMEHTHBIX MPETIapaToB.

Jloxanuzayus pepmenmos

TkaneBoe, permoHaIbHOE, KJIETOYHOE M CYOKJIETOYHOE pacrpeeneHue (epMEeHTOB.

@depMeHTBI — Mapkepbl  CyOKJIETOYHBIX  CTPYKTYp:  sJIEpHbIE, MUTOXOHJpPUANIbHBIE,
JAU30COMaibHbIE, I[MTO30JIbHbIE (epMeHThl. lcmonb3oBaHue (epMEHTOB-MapKepoB B
JIMarHOCTHKE u Hay4YHBIX HCCIIEIOBaHUSIX.

Pazoen 2. Buoxumusa HyK1euHO8bIX KUCIOM

Cospemennvie npeocmasnenuss o cmpykmype u yposnesoii opeanuzayuu JJHK u PHK

Ilpoyeccwvi ¢ yuacmuem HYKI€UHOBbIX KUCTIOM

IIpoueccel ¢ yuacTeM HYKJIEMHOBBIX KHCJIOT: PEIUIMKALVs, TPAHCKPHUIILMS, TPAHCIISILINS,
penmapamuss JITHK. Tlonarne o pemnukanuu. [lomykoOHCEpBATHUBHBIA MEXaHHU3M, MEXAHU3M
nonumepusanuu. JHK-momumepasza. Tpu sTama permkanuu — WHULMALNSA, JJOHranuus u
tepmuHanud. [IpoOGnema mnonspHoctu. @parmentsl Oxaszaku. [loHSATHE O TpPaHCKPHUMLMH.
Mexanusm nonumepuszaunud. PHK-nmommmepasza. Tpu srama TpaHCKpunuuu — WHUIMALNS,
JNOHTAIMs ¥ TepMUHanus. CUTHAIBI TPAHCKPUIIIMN, TPOMOTOp. HrHOUTOPBI TPaHCKPHUTIIIHN;
S1bl, AHTUOMOTHKM, TPOTUBOBHPYCHbIE M NPOTHBOPAaKOBble mpenapaThl. OOpaTHas
TpaHckpunrasa. buocunres 6enka. CtpoeHue reHoB 3ykapuot. CIutaiiCHHT, XMMHUSI CIUTaliCHHTa,
"koHctpykTop PHK".

[Monsatne o tpancisamuu. OcHOBHas "morMa" MONEKYyJspHOW Ouonoruu. I'eHeTnueckuid
Koz, €ro cBoicTBa. JlekogupoBaHue. AKTHBAalMsl aMUHOKHCIOT. AMHHOALMIAJEHUIIAT.
Pubocoma — «HaHOPOOOT» Asi OmMocuHTE3a Oenmka. Cxema peakmuu M Imporecca 00pa3oBaHHS
NENTUIHOM cBsi3u. Perymauusa skcrpeccun reHos. Cucrema mepenaun cursana. IIpoxapnotst:
OneparopHo-npomoTtopHblil yuactok [IHK, perynsropHslii 0eiok, onepoH. 2 Tuna KOHTpPOJId y
IIPOKAPUOT: HETAaTUBHBIN U TO3UTUBHBIMN.

l'enoMm, nnasmuael, BUpychl. ['eHOM: ompexaeneHue, pasMmepbl. ['€H: omnpeneneHue,
cTpykTypa. Junamuka renoma. Pexombunanus JITHK. Ctpoenue reHoB npokapuot. [1nazmumst,
CTPYKTypa IUIa3MHI.
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Pa3zoen 3. Coepemennuie menmoost u HOOX00bl 8 UCCIC008AHUU CIMPYKMYPbL U CEOUICME
ouononumepos

JKuokocmuasn xpomamoepagus dbuomonexyn

HNonoobmennas xpomartorpadus. I'enb-puiubrpauus. AddunHas xpomatorpadus.
[IpoTuBoTOYHASI XpOoMaTorpadus U ynbTpapuIbTpaLys.

Macc-cnekmpomempus

Macc-CeKTpOMeTpbl U XpOMAaTo-Macc-CIIEeKTPOMETPBI, MPHUHLIUI padoThl MPUOOPOB.
Bo3smoxHoctn  uaeHTudukanyu OUOJIOTMYECKHM AaKTUBHBIX MOJIEKYJ 10 JaHHBIM Macc-
cnekTpomerpuu. [yt pparmeHTaniuu MoIeKy:I.

Penmeenocmpyxkmyphuiii ananuz

IIpeoOpazoBanue @ypne. Penrtrenonckas kpucramiorpadus OenkoB. Paccesnue
PEHTIE€HOBCKHX JIy4eH.

Hngppaxpacnasa cnekmpockonus 6enkos

Ckanupyromue uH(]pakpacHble crekTpoMeTpsl. HWHppakpacHble CHEKTPOMETPHI €
npeoOpazoBanuem ®Dypwe. Jlugap, onTHueckass KOTepeHTHas ToMorpadus, aTTeHyHpPOBaHHOE
nonHoe oTpakeHne n MK-mukpockonsl. [IpakTnueckue npuMeHeHUs.

DnexmpoHHas MUKpOCKONUs.

[IpocBeunBarOnMii 3IEKTPOHHBIA MHUKPOCKON M €ro HMCIOJIb30BaHUE B HMCCIEIOBAHHU
CTPYKTYpbI OnomnonumepoB. CKaHUPYIOLIUH TPOCBEUNBAIOLINNA JIEKTPOHHBIH MUKPOCKOII.

CkaHnupyrowjas 30H008as MUKPOCKONUSL

ATOMHO-CHII0BOM MUKpOCKOI. CKaHUPYIOIUI TyHHEIbHBI MUKpOCKON. CKaHUPYIOIUH
OJNIMKHENOJIbHBIA ~ ONTHYECKUH  MHUKPOCKON.  MMKpPOCKON,  CKaHUPYIOUIMH  HOHHYIO
IIPOBOAMMOCTb, CKAHHUPYIOIUMN TEIUIOBOM MHUKPOCKOI M JPYIME€ 30HAOBBIE CKAHHUPYIOIIHE
MUKPOCKOIIbI B U3yYE€HUH OMOXUMUYECKUX CUCTEM.

Pa3zoen 4. Beeoenue 6 papmayesmuueckyro xumuio

Ycemanosnenue noonunnocmu u KOHmMponb Kauecmea HeoOpeaHudecKux JleKapCmeeHHblX
cpeocms. KauecTBeHHbIE peaklMu OOHApy>KEHUs] KATUOHOB: Kajus, HATPHUs,, aMMOHUS, MarHus,
KaJbLUs, [IMHKA, CBUHIIA, cepeOpa, Meu, jKkeJe3a, BUCMYTa, alntoMuHusl. KauecTBeHHbIe peakuuu
oOHapy’>KeHHUsl aHHWOHOB: XJIOPHJIOB, OpPOMHJIOB, HMOAWIOB, Cyib(aroB, (ocdaToB, GopaToB,
KapOOHAaTOB M  TIUAPOKapOOHATOB, HUTPATOB W HUTpUTOB. OmpenerneHne KayecTBa
JIEKapCTBEHHBIX CPEACTB M3 TIpymmbl rajoreHoB. OmpeneseHne KauyecTBa JIEKapCTBEHHBIX
CPEJICTB M3 TPYMIbl COEAVNHEHUN Kajblus, MarHus, Oapus. OnpeneneHne KayecTBa MEPEKUCU
BOZIOPOAA.

Yemanosnenue noonunnocmu u xommponv xauecmea op2aHu4yecKux JaeKapCmeeHHbIX
cpeocms. KOHTpollb KauecTBa JICKAPCTBEHHBIX CPEICTB: CHUPTOB, allbJETHAOB, YIJIEBOOB,
IPOM3BOJIHBIX KapOOHOBBIX KHCIIOT, ()EHOJIOB, apOMATUYECKUX KHCIOT W WX TNPOU3BOIHBIX;
cynb(haMUIHBIX TpEenapaToB U MpenaparoB TPyMNIbl aHWIWIOB; MPOU3BOAHBIX OEH30MHpaHa,
nupasona, HATpodypaHa, HUMHAA30a W OEH3WMHUAA30i1a, OCH3WIM30XMHOJIWHA, WHIOJA,
NUPUMUMHA; aMUHOKHUCIIOT U UX MPOU3BOTHBIX.

Pa3zoen 5. Ilpuopumemmnovie HanpasneHus co8pPeMeHHON duoxumuu

buoxumuueckue u O6modusMUeckrie HaHOTEXHONIOTUU. M3MepeHHe cHuil B OJAMHOYHBIX
OenkoBbIX MoJiekynax. M3mepenue cun B ogunounoM komiuiekce JJHK ¢ JIHK-nmomumepasoi.
MonekynsipHoe y3HaBaHUe. benkoBble HAHOUMITBI U OeNKOBast MHKeHepHs. M3ydeHnue pacTymmx
KPUCTAUIOB O€IKOB W MAHUMYJSIMH C HAMUA. HaHOTpyOKH, MOJIEKYJISIpHBIE JHOJBI,
CaMOOPraHU3yIOUIMeCs]  HAHOTPAH3UCTOPHI, TpaHC(HEKIHs HAHOYACTHUIIAMH W  TMpOYHUe
Onodu3znuecKre HAaHOTEXHOJIOTUU B OMOXUMUHU.



OcHoBHas npodeccuoHaibHas o0pa3oBaTeabHas MporpaMmma
06.03.01 buonorus
(broxumus u puzHoOIOTHS)

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

[Tpu npoBeieHNN 3aHATHI HCTIONB3YIOTCS 00pa30BaTENbHBIC TEXHOIOTHH:
v’ TeXHOJIOTUS IPOOIEMHOTO 00y UCHUS,
v pelTHHIOBas TEXHOJIOTHS,
v/ TEXHOJIOTUS Pa3BUTHsI KPUTHUECCKOTO MBIILICHHS,
v TEXHOJIOrHs y4eOHOU UCKYCCHH,
v’ yueOHast SKCKypCHsl.

[lepeyeHp WHGOPMAIMOHHBIX TEXHOJIOTHUH, WCIOJIB3YEMBIX TIPH  OCYIIECTBICHUH
00pa3oBaTeNLHOrO MPOIiecca MO AUCIUILINHE: TEXHOIOTHH CMEIIAHHOTO 00YUYEeHHUS.

6. YueOHO-MeTOAMYECKOE 00ecIieYeHHe CAMOCTOATEIbHON padoThl 00yYa0LIUXCS

CamocrosTenbHas paboTa CTyIEHTOB HalpaBiieHAa Ha YIIIyOJEHHOE CaMOCTOSITEIbHOE
M3y4eHHE OTHENIbHBIX pa3/ieJloB U TeM pabodeil mnporpammel. CamocrtosiTenbHas pabota
CTYACHTOB TPOXOJUT B (QOpMEe H3YUYEHUS TEOPETUUYECKOro Mmarepuaia  (JeKIHi,
PEKOMEH/I0BaHHOM JHUTEpaTypbl, B TOM 4YHCIE U CAMOCTOSITEILHOTO IOHMCKa MaTepHuajoB B
rnmoGanbHOM  cetn, Bkmouas ObC  "VHuBepcurerckas — Oubnmoreka ommaiH"). K
CaMOCTOSITENIbHOM paboTe OTHOCUTCA TaKXKe TMOATrOTOBKAa K JIaOOpaTOPHBIM 3aHATHUAM C
UCIIOJIb30BAaHUEM METOJIUYECKUX YKa3aHUil, pacroyioKeHHbIX Ha caiite Oubnuoreku WBIY
(amexTpoHHas OMOIMOTEKA):

http://lib.ivanovo.ac.ru:81/elib/dl/biology/ucheb/kustova 2014.htm/info
[TonHOCTBIO BECh METOAMYECKUN MaTepuai Mo OOECHEUEHHI0 CaMOCTOSTENbHON paboThI

cTyaeHToB npuBoautcs B [Ipunoxenun 1 x PIL.

7. XapakTepHCTHKA OLIeHOYHBIX CPEACTB JIsl TEKYIIero KOHTPOJIsl yCIeBaeMOCTH 1
NPOMEKYTOYHOM aTTeCTANMHU 00y4aI0IMXCS 10 JUCIUIIIHHE
Bxomgnass mumarHoctuka mpoBoguTcs B Gopme coOeceoBaHUA C TMOCIEAYIOIIHNM
00CyX/IeHUEeM pe3yJIbTaTOB.
PeTHHTOBBINT KOHTPOJIH KadyecTBa 3HAHWUW 1O JUCIUIUIMHE 3aIUIaHUPOBaH B (opme
3 KOHTPOJIBHBIX paboT M 7 mabopaTopHBIX pPadOT. 3a KaXIyI0 KOHTPOJbHYIO PabOTy CTYIEHT
noJiy4aeT § PEeHTHHTOBBIX 0ayUIOB, 32 KaXKIYIO JJAOOPATOPHYIO pabOTy — MakCUMyM S OajlioB.
OT1uét 00 yueOHOM 3KCKypcHH B OMOXMMMYECKYIO J1TaOOpaTOPHIO OLIEHUBAeTCs, UCXonsd U3 6
0asuIoB.
Jlonmyck K 9K3aMeHy MOJy4aroT CTYJeHThI, HaOpaBilue He MeHee 35 OaoB.
DK3aMeHaIMOHHBIN OTBET OlleHUBaeTcs U3 pacyera B 40 06aI0B, KOTOPBIE CYMMHUPYIOTCS
¢ 6amnamu, HabpaHHBIMU 3a ceMecTp (MakcuManbHO — 100 peHTHHTOBBIX OAIIOB).
CrTyneHT, IOJHOCTHIO BBIIMOJIHUBIINN y4eOHYIO0 MpOorpaMMmy JUCHUILUIMHBI U HaOpaBILUN
Ha MPOMEXYTOUYHBIX 3Tamax cymmy oT 45 g0 60 6amioB, UMeeT MpaBoO MOJYYUTh HUTOTOBYIO
OLIEHKY 0€3 JOMOJHUTENbHOTO ornpoca. [Tpu sTom:
CTYAEHT, HaOpaBuIMii 45-49 Gansos, noiaydaer 10 1OMOIHUTENBHBIX 0AJIJIOB U UTOTOBYIO OLIEHKY
«YIOBIIETBOPUTEILHO;
CTyAEHT, HaOpaBummii 50-55 OamnoB, 20 IOMONHUTENBHBIX OAlJOB W HUTOTOBYIO OLICHKY
«XOPOILIOY;
CTYJeHT, HaOpaBmwmii 56-60 6annoB, MOXKeT MONydnuTh 30 AOMOTHUTENBHBIX 0AIOB U OLIEHKY
«OTJIIMYHOY.
Jns mepecyera HaOpaHHBIX B TEUCHHE CEMECTpa PEUTHMHIOBBIX OasIoB B OOBIUHBIE
OLICHKH MCIIONIb3YETCs HIKaia:
0T 55 110 69 — «yJOBIETBOPUTEIILHON;
ot 70 10 84 — «xopouioy;
oT 85 1o 100 — «OTJIIMUHOY.
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8. YueOoHo-MeToaMYecKOe M HH(POPMALMOHHOE O0eceYeHUue TUCIHILIMHBI

OcHoBHas nuTeparypa:
1. Kycrosa T.II., KoueroBa JI.b. IIpakTukym mo Ouonorndeckoil Xxumuu. YueOHOE mocoOue.
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 : ydeGHoe mnocobue / A.B.IllampaeB ; MuHucrepctso
oOpa3zoBanus u Hayku Poccuiickoit @enepanun, denepanbHoe ToCyJapCTBEHHOE OOHKETHOE
o0pa3oBaTenbHOE YUPEKIECHUE BBICHIEr0 MpodecCHuoHATBLHOTO 00pazoBaHus «OpeHOyprckuit
roCyJIapCTBEHHbIN 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. bapeimeBa, E. Ilpaktuueckue ocHOBbI Ouoxumuu : ydeGHoe mnocobue / E. bapeimesa,
O. bapanoBa, T.T'amOypr ; MunuctepctBo oOpazoBaHust W Hayku Poccuiickoit deneparyu,
@denepalibHOE TOCYAApCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKACHHE BBICIIETO
npodeccuoHagbHOro obpaszoBanus «OpeHOYprckuil TOCYAApCTBEHHBIM YHUBEPCUTET». -
Openbypr : OI'Y, 2011. - 217 ¢ ; To xe [DaexkTpoHHBI pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=259197
4. bapeinesa, E. Teoperuueckue ocHoBbl Ouoxumuu : ydebHoe mocobue / E. Bapeolmesa,
O. bapanoBa, T.T'amOypr ; MunuctepcTBo oOpa3oBanus u Hayku Poccuiickoir deneparuu,
lNocynapcTBeHHOE 00pa30BaTEIbHOE YUPEKIEHHE BBICIIETO MPO(ECCHOHATBHOTO 00pa3oBaHus
«OpeHOyprckuil TocyaapcTBeHHbI yHUBepcutet». - OpenOypr: OI'Y, 2011. - 360 c.; To xe
[DnexTponnsiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=259198

JlonosHUTENBbHAS IUTEPATYpa
1. I'pumenkoBa, T.H. HyxneunoBeie kucinorsl : yuedHoe mnocobue / T.H.I'puiienkosa,
T.B. UyiikoBa, E.A. Illepb6akoBa ; MunuctepctBo oOpa3oBanuss u Hayku PO, I'OY BIIO
«KeMepoBCkMil  rocylnapCTBeHHbI  yHuUBepcuTeT». -  KemepoBo :  Kemeposckuit
rocynapcTBeHHslii  yHuBepcurer, 2009. - 90 c. - ISBN 978-5-8353-0903-0 ; To xe
[DnexTponnsiit pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=232492

2. IlnakynoB, B.K. OcHoBbI 3H3uMOsioruu : yuye6Hoe mocobue / B.K. ITnmakynos. - M. :

Jloroc, 2002. - 127 c. : un.,tabmn., cxem. - ISBN 5-94010-027-9 ; To xe [DneKTpoHHBIN pecypc].
- URL: //bibli
3. IlnakynoB, B.K. OcHoBwl 5H3uMONIOTHH : yueOHOe mocooue / B.K. [lmakynoB. - Mockga :
Jloroc, 2002. - 127 c. : ni1.,1a01., cxeM. - ISBN 5-94010-027-9 ; To ke [DnekTpoHHBIH pecypc].
- URL: http://biblioclub

Pecypcel nHpOpMaITMOHHO-TEIEKOMMYHHKAIIMOHHOH ceTh « THTepHeT»:
Cuctema 3JIeKTpOHHON THOJIEPKKH 00pa30BaTesIbHOro mporuecca «Moil yHUBepcUTEeT»
https://uni.ivanovo.ac.ru

[IpodeccronanbHbie 6a3bl JaHHBIX U HHPOPMAITHOHHO-CIIPABOYHBIC CHCTEMBI:
ObC «YHuBepcuteTckas Oubanoreka onnaiin» www.biblioclub.ru; htt
OnektponHas 6udmmoreka MBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/clibnew
OnektponHsbiit katanor Hb UBI'Y  http:/lib.ivanovo.ac.ru/index.php/ek

9. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCHMIIINHBI
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VY4eOHble ayIUTOPHH:

- IS IPOBEACHUS 3aHATUHI JIEKIIMOHHOTO THNA C KOMIUIEKTOM CHELMaIU3MpPOBAHHON
yueOHOIl MeOenu M TEeXHUYECKUMHU CpeICTBAaMH OOyuYeHUs, CIIy)KalIUMU JJISl MPEIOCTABICHHS
yueOHoI nH(popMaluu 60BN ayAUTOPHH;

- JUId TPOBEJICHUS 3aHATUH CEMUHAPCKOTO TUIA, KOHCYJIbTALUM, TEKYLIEro KOHTPOJIS H
MPOMEXYTOUHON aTTeCTallUd C KOMIUIEKTOM CIHEeUaIN3UpOBaHHONW y4yeOHON Mmebenu u
TEXHUYECKUMHU CPEICTBAMH 00yUEHUS;

JlabopaTopwus, OCHAIlICHHas  JIabOpaTOpHBIM  00OPYJIOBAaHHEM, KOMILJIEKTOM
CHEHMATM3UPOBAHHON yueOHON MeOenu 1 TEXHUUECKUMH CPEeICTBaMU O0yUEHUSI.
Tlomemenue ISt CaMOCTOSITEIILHOU paboTHI, OCHAIIICHHOE KOMILJIEKTOM

CHELMATU3UPOBAHHON y4eOHOH MeOenu, KOMIIBIOTEPHOW TEXHMKOH C  BO3MOKHOCTBIO
noaxitoueHus k cetu «Mlutepuer» u odbecneuennem nocryna B D1OC.

JleMoHCTpalMOHHOE 00Opy/IOBaHWE M Yy4eOHO-HArJsiiHble TMOCOOMS Ui  3aHATUH
JEKIMOHHOTO THUMa, OO0ecneynBaolue TeMaTHYeCKue WUIIOCTPAllMU: JIEeMOHCTPAIlHOHHOE
obopynoBaHue (MOJEIN, MAKETHI U Ap.; YJIEKTPOHHBIE TOCOOUS (TIPEe3eHTAINH ), ayAN0-BU3yalIbHbIC
mocoOus (ayuo3anucy, BUIeOMaTepralibl U T.11.), IIEYaTHBIE MOCOOMS (TaOIuIb, IIaKaThl, CTEH/IHI,
MOPTPETHI, CXEMBI H T.I1.).
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ABTOp padoueil NporpaMMsbl M CHMUIIJIMHbI:

3aB. Kadenpod ¢yHAAMEHTAIBPHOW MW MNPUKIATHON XUMHUH, mpodeccop, HTOKTOP
xummnueckux Hayk Kycrosa T.I1.

[Iporpamma paccMoTpeHa U yTBEpXK/I€Ha Ha 3acelaHuu Kadenpbl GyHIaMEHTAILHOW U
npukiagHo xumMun 29 asrycra 2026 r., mpotokoa Ne 15.

[Iporpamma oOHOBIIEHA

npoTokoi 3aceaanus kapeapel Ne 19 ot 28 aBrycra 2026 roga

CornacoBaHo:

PykoBonurens OI1 bopucosa E.A.
(moamuce)




