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1. Illesam ocBOeHMSI AUCHMIIJIMHBI

Leab0 OCBOCHUS NUCIUIUIMHBI OOYYArOIIMMHUCS SIBIISETCS MPUOOPETCHHE OYayIIMMHU
OakajlaBpaMd 110 OHOJIOTMM 3HAaHUH O XHMHYECKOM COCTaBe OpraHM3Ma 4YeJIOBeKa M O
XUMHYECKUX TPOIECCax, JIKAIUX B OCHOBE KM3HEICATEITHbHOCTH. DTO MO3BOJIUT BHIMTYCKHHUKY
Oakajlapyata yCIIeIIHO peajn30BaTh ceOs B JajbHEHIIEH MPoPecCHOHAIBHON JIEATCIILHOCTH B
chepe o00OpazoBaHus, 3APABOOXPAHCHHS, MPHUPOJOINOIL30BAHUSA, CEIBCKOXO3SHCTBEHHOTO
MPOM3BOJICTBA W IHUIICBOW IMPOMBIIUICHHOCTH. Y CTYJIEHTOB (DOPMHUPYIOTCS COBpPEMEHHBIC
MIPEJICTABJICHHUS O CTPOSHUU U CBOMCTBAX XMMHUYECKUX COCTUHEHUH, BXOISIINX B COCTAB JKUBBIX
OpPraHM3MOB, OCHOB  (DHU3HOJIOrO-OMOXMMHYECKUX MEXaHHU3MOB PETYJISIUH  IPOIECCOB
KHU3HEACSITETLHOCTH OpraHu3MoB. CTyJIEHTHI OCBAaMBAIOT COBPEMEHHBIC SKCIICPUMEHTAIHHBIC
METOJIbI HMCCJICIOBAaHUM, NPUOOPETAIOT HABBIKM pPabOTBI C HAYYHBIM OOOPYJIOBAaHHEM U
anmapaTypoi, yMEHHsS TpoBeneHUs (YHIAMEHTAIBHBIX W TPUKIATHBIX HCCICIOBAHUIN
OMOJOrHYECKUX 0OBEKTOB.

2. MecTo aucuuniiuHbl B cTpykrype OII

VYuebnas qucruruinHa «30paHHbIe TIaBBI OMOXUMUNW» OTHOCHUTCS K BAPUATUBHOM YaCcTH
OII (dhopmMupyeMoil yuacTHUKaMU 00pa30BaTEIbHBIX OTHOIICHUN) U U3y4aeTCs CTyIeHTaMu B 7
ceMecTpe.

Kypc «U30paHHbBIe TJIaBbl OMOXUMHI» YUTAETCS CTyACHTaM-OHMOJIOraM TMOCIe H3y4YeHUs
UMH B 3-M CEMECTpE TUCIUIUIMHBI «bHOXMMHS M MOJICKYJISIpHAs OWOJOTHUS) U SBISICTCS €€
JIOTUYECKUM TPOJOKEHHUEM, OH 3HAKOMHT OOYYalOUIMXCS C OCOOEHHOCTSMHU MpEBpaIleHUM
OpTraHUYECKUX COCAMHEHUN B XOJ¢ OOMEHa BEIIECTB J>KMBBIX OPTraHU3MOB. [laHHBIN Kypc
SBIIIETCS. Ba)XXKHBIM B MOJAroToBKe oOyuatonuxcs no OIl buoxumus u dusuonorus, 3HaHUS,
MPUOOpPETEHHBIE B MPOLIECCE €0 OCBOCHUS, YIIIyOJIIiOT 6a30Bble MPEACTABICHUS CTYJIEHTOB O
MeTtabonmmu3me, cHOpMHpOBaHHBIE TPU HM3IYUYEHHUU JUCHUIUIMH OMOJOTUYECKOTO MPOoduis
(«Mukpobuoniorusi U BHUpycoJioTHs» — 5 cemectp, "l'eHetnka W cenmekmms' — 5 cemectp,
«buorexnonorusi» — 5 cemectp u nap.). B kypce «/30paHHBIE TTaBbl OMOXMMHH» OCHOBHOM
YIIOp JeNaeTcss Ha JBa NMPHOPUTETHBIX pas3zeiia COBPEMEHHON Onoxumuu — "DH3uMomorus" u
"IIpowieccel ¢ yuacTHEM HYKJIEMHOBBIX KHCIIOT'".

J1st ocBOGHMSI TaHHOMW JUCITUTUTHHBI 00YUYaAIOIIUNACS TOJDKEH:

3HaTh: (YHKIMOHAJIBHBIE TPYIIBI OCHOBHBIX KJIACCOB OPTraHUYECKUX COCTUHCHHHA U
XUMUYECKAE CBOWCTBA AITHX COCIMHECHHWM, B3aMMOCBSI3b MEXKIY CTPOCHHUEM OpPTraHWYECKHX
COCUHEHH W MX XMMHYECKUMHU CBOWMCTBaMHU; OOIIME TMPEACTaBICHHUs 00 DSHEPreTHKE W
HaIPaBJIEHHOCTH XUMUYECKUX PEAKIU; METOMbI KOJWYECTBEHHOTO M KAYECTBEHHOTO aHaJIM3a
OpPraHUYECKUX COCIMHEHMIA, a TaKKe UMETh OOIIHe MPEACTaBICHUS O CTPYKTYpPE U yPOBHEBOMA
OpraHU3alNK MPUPOJIHBIX COSTUHEHUHN: OEITKOB, HYKJICMHOBBIX KUCIIOT, YTJIEBOJOB U JIUITH/IOB.

YMeTh: TOJB30BaTHCS CTAHJAPTHBIM JTA0OPATOPHBIM O0OpPYAOBaHUEM U XUMHUYECKOU
MOCY/ION 71l BBITIOJTHEHHS SKCTIIEPUMEHTA IO WM3BECTHOW METOAMKE; BBITIONHATH PACUETHI 1O
YpPaBHEHUSIM XHMHMUYECKMX PEAKIUH; YCTAaHABIMBATh B3aUMOCBSI3b MEXIY CTPOEHUEM
OpPTraHUYECKUX COCTMHEHUN U UX XUMHUYECKUMHU CBOMCTBAMH,

Brnagers: HaBblkamu pabOTBl B XMMHYECKOW naboparopuu, COOMIOAas HOPMBI
0e30macHOro oOpamieHus ¢ XUMHUYECKMMH BEIECTBAMH; HABBIKU BBIMOJIHEHUS J1a00paTOPHOTO
OKCIIEPUMEHTA IO OPraHUYECKOW XWMHUH; OMBITOM CTATUCTHUYECKOH 0OpabOTKU pe3ylbTaToB
SKCIIEPUMEHTA.
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3. Ilnanupyembie pe3yJabTaThl 00y4eHHs 10 JUCHUIINHE

3.1. Komnerenuuu, popMUPOBAHUIO KOTOPBIX CIOCOOCTBYET AUCHUIIIIHHA
[Ipu ocBOCHHM MUCIMIUIUHBI (HOPMHUPYIOTCS CICTYIONINE KOMIIETEHIIMA B COOTBETCTBUU
¢ ®I'OC BO 1o 1aHHOMY HanpaBiIEHHUIO IIOATOTOBKHU:
npodeccuonansubie (I1K):
[TK-6: criocobeH MpoBOAUTHh HAYYHBIE UCCIIECOBAHUS B O0JACTH OMOXUMHH U (PU3UOJIOTUU
MOJ1 PyKOBOJCTBOM CIIECIIHAIMCTOB 00JIe€ BHICOKON KBATM(PUKAIINH.

3.2. [lepeyenp  IUIAHMPYEMbIX  Ppe3yJbTaTOB  00y4eHHs] 10 JAUCHHUILIMHE,
COOTHECEHHBIX ¢ (popMUpPYeMbIMHU KOMIIETEHIIUSIMU

B pesynbrare 0OCBOCHUS AUCIUIIMHBI 00YYaIOLIHiCs JOKEH

3HATh:
v CTPOCHHE OCHOBHBIX OMOIOIMMEPOB U OCHOBHI nX MeTabonusma (I1K6);
v KJIACCU(UKAIMI0O U HOMEHKJIATypy (epMEeHTOB, 00JacTh NpUMEHEHUs (EpMEHTOB B
HayKe U MpaKkTHYecKoi aesrenbHocTH yenoseka (I1K-6);

OPUHLUIBL ~ MHTUOMpPOBaHUS  (EPMEHTOB, MEXaHHU3M JEWCTBUA OOpaTUMBIX U
HeoOpaTuMbIX uHruouTopos (I1K-6);

v MEXaHU3M U 3Tarbl OCHOBHBIX IPOIECCOB C yYyacTHEeM HYKJIeHHOBBIX kucioT (I1K-6);

v METO/IbI KOJMYECTBEHHOTO aHa/In3a (PepMEHTOB B MPUPOAHBIX 00bekTax (I1K-6);

v npaBwia 0e30MacHOCTH MpU paboTe ¢ MOTEHIHATbHO OMACHBIMU OHOJOTHYECKUMU
o0beKTaMu U mpenaparamu Ha ux ocHose (I1K-6);

v MEphl TEPBOM TOMOIIM JIMIAM, TIOCTPaJaBIIUM TMpu padore B JgabopaTopuu
ounonornueckort xumuu (I1K-6);

yMeThb:

v NPOTHO3MPOBATH TOCIEACTBUS CBOCH NPO(PECCHOHANBHON AEATENIBHOCTH B 00JIACTH
ouoxumuueckux uccnenoBanuit (I1K-6);

v NPOTHO3MPOBATH TOCIEACTBUS CBOMX ICUCTBUI ¢ OMOOOBEKTaMHU IpPHU HECOONIOIEHUH
IpaBWJI TeXHUKH Oe3onacHoi padotsl (ITK-6);

v OKa3blBaTh MEPBYIO MOMOINb JIMIIAM, MOCTPaJaBIIUM MpU paboTe B XHUMHUYECKOM
nabopatopuu (I1K-6);

v xapakTepu3oBath (hepMeHTs! 1o ux konay (I1K-6);

v UCIIOJIB30BaTh JIaDOpaTOPHYIO TMOCYIy, MpPHEMbl M MeTonAbl Oe3omacHOW paboThl B
nabopatopuu (I1K-6);

v MPAaBWJIBHO BBIACNATH U3 OMOOOBEKTOB OMOIOTUYECKU aKTUBHBIEC BEILIECTBA U ONPEIEATh
WX KOJIMYECTBCHHBIN 1 KauecTBeHHBIN cocTaB (ITK-6);

HMeThb:

v HABBIKH CAMOCTOSTEIHHON paboThI ¢ YUeOHOM, HAy4YHOUH U CIPABOYHOMN TUTEPATypOH MO
ouoxumuu (I1K-6);

v ONBIT OOCYXXACHUS TPUHIMIIOB KJIETOYHOW OpraHU3alMM OHOJOTMYECKHX OOBEKTOB,

MOJIEKYJISIPHBIX MeXaHU3MOB ku3HenesTenbHoctu (I11K-6);

HaBBIKM ~ MHCTPYMEHTAJIBHBIX  HCCIEAOBAaHMA OHOOOBEKTOB C  HCIOJIb30BaHUEM
COBPEMEHHOI Hay4yHOM anmaparypsl U 00opynoBaHus xuMudeckoit nadoparopuu (I1K-6);
v ONBIT TNPUMEHEHUs] METOAMK Oe30macHOil paboThl € MOTEHUUAIBHO OMNACHBIMU
01000BEKTaMH, JIETKO BOCIUIAMEHSIOIIMMHUCS, B3pPHIBOONACHBIMH, JIETYYUMH, TOKCHUYHBIMU
OpPraHNYECKUMH BEIECTBAMH, KUCIOTaMH U OCHOBaHUSAMH, XuMHUyeckoit ocyoi (ITK-6);
v OTBIT OKa3aHMs MEPBOW TMOMOIIM JIMIIAM, MOCTPAJaBUIMM IPU paboTe B XUMHUECKOMN
nabopatopuu (ITK-6).
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4. O0beM U coiepKaHue T CHUTLTHHBI

O0beM TUCHUILTUHBI COCTABISACT 4 3aueTHbIE eAMHUILIBI (144 yaca).

4.1. Copep:xanve TMCHUILIMHBI 10 pa3aenaM (TeMaM), COOTHECEHHOEe ¢ BUAAMHU U
TPYAOCMKOCTbI0 3aHAITHI JIEKIMOHHO-CEMHUHAPCKOI0 THIIA
O6beM MHON KOHTAKTHOM pabOThl U CAMOCTOATENBHON pabOThl 00yYaroIerocs no AUCIUILIMHE
yKa3aH B yueOHOM IIJIaHe 00pa30BaTeIbHON MPOTrPAMMBI.

Ne Buner 3amaTuii, ux DOpMBI TEKYILIETO
T1/T1 Pazmensr (TemMbr) e o0beM KOHTPOJISl yCIIEBAEMOCTH
JUACLMILTHHEI 3
% 3aHATHI 3aHaTHs DopMbI TPOMEKYTOIHON
© JICKIIUOH- ceMHuHap- arrecranun
HOT'O THIIA | CKOrO THIIA
1. BBoaurniii. Beenenue B 6 2 Bxonanas quarfoctuka:
MpOOJIEMATHKY JUCIUTUTHHEI, coOeceI0BaHHE C
npeacTaBieHue padoden MOCIEAYIOMINM 00CYKICHUEM
MPOrPaMMbI, OCMBICIICHHE pe3yIbTaTOB.
TpeOOBaHMI K OpTaHU3AITIH Cnmcok BOIIPOCOB,
mpoiiecca 00y4eHus, HMHTEPECYIONIUX CTYICHTA 110
CaMOCTOSATEIBHON paObOThI U GOPM COJICPKAHUIO TUCIUTLTAHBI
ATTECTALIMH. (cmaercs B MHCHMEHHOM BHJIEC).
2. | Cospemennan sn3umonozun: 6 4 12 2 oryera 1o J1abOpaTOpHBIM
KnaccuuKalys U HOMEHKIAaTypa nabop. paboTtam
(bepMeHTOB, CTpOCHUC (bepMeHTOB, 3aHATHE

KUHETHKA U MEXaHU3M KonrponbHas pabora

(hepMEHTATHUBHBIX PEAKITHIA,
MEXaHU3MBbI PETYIISIHH
(hepMEeHTaTUBHOIN aKTUBHOCTH,
METOJIbI BBIICTICHUS U OUUCTKH
(hepMeHTOB, JTOKATHU3AITUS

(epMeHTOB.
3. | Buoxumusn HyK1euHo6bIX KUC1iom: 6 4 12 2 oryeTa 1o J1abopaTOPHBIM
COBpPEMEHHBIE MPEICTABICHUS O mabop. paboram
CTPYKTYpE U YPOBHEBOMU 3aHSTHE
PYXTYpe 1 ¥p KonTponbsnas pabora
opranuzanuu JJHK u PHK.

Iporecchl ¢ yuacTHeM HYKICHHOBBIX
kuciot: penapamus JTHK,
peIUIMKALus, TPAHCKPHUITITHS,
tpancisus. [locTTpancnsionHas
MoauduKanus OSIKOB.

4. Cospementble Memoovl U HOOX00bl 6 4 6 OTt4er 00 3KCKYpPCHH B
6 UCCTIe006AHUU CIPYKIYDbL U na6op. OMOXUMHYECKYIO
ceolicme duonoaumepos: samsTHe | Jaboparopuio

KHUIKOCTHAsI XpoMarorpadus
OMOMOJIEKYJT, MacC-CIIEKTPOMETPHS,
PEHTIE€HOCTPYKTYpHBIN aHanu3, K-
CIIEKTPOCKOIIHSI OEITKOB,
AIEKTPOHHAS MUKPOCKOTIFIS,
CKaHUPYIOIIast 30HI0Bas
CHEKTPOCKOTIHS
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5. | Beeoenue 6 papmayeemuueckyro 6 4 12 2 oryera 1o J1a0OpaTOpPHBIM
XUMUIO: YCTAHOBIICHHUE na6op. paboram
MOJUIMHHOCTH ¥ KOHTPOJIb KayecTBa 3aHsITHE

JICKApCTBCHHBIX CPECACTB

6. | Ilpuopumemnoie HanpaeieHus 6 1 6
coepemennoi duoxumuu 1abop.
3aHATHEC
7. SaxrounTenbHblil. [lonsenenue u 6 1

aHaJIn3 MPOMEKYTOUYHBIX
PEIYIBTATOB OCBOCHUA NUCITUIIIIMHBI.

HToro 3a cemectp: 20 48 OKk3ameH

4.2. Pa3zBepHyTO€ ONUCAHUE COAEPKAHUSA Y1eOHOr0 MaTepuaJia no pasaejaam

Pazoen 1. Coepemennasn snzaumono2us

Knaccugpurayus u nomenxnamypa gepmenmos

Uctopus wu3yuenus xnaccupukanuu ¢epmeHToB. CoOBpeMeHHas MEXIyHapoIHas
Homenknatypa EC — enzyme code. Opranuzammy, 3aHUMAIOIIAECS BOPOCAMHU KIIacCU(DUKAITUN
n HomeHknarypsl — [UBMB IUPAC. 3HaueHne v HEIOCTaTKU €IMHOM CUCTEMBI HOMEHKIATYPBI.
Knaccel epMeHTOB, moakiacchl M MOJNOJKIACCHL. XapaKTepUCTUKa KiaccoB. BaxHeiimue
npecTaBuTeNn (PepPMEHTOB Pa3HBIX KJIACCOB.

Cmpoenue pepmenmos

BbenkoBbie u HeOenkoBble (GepMeHTHl (pubo3umbl). IlpocThie W cliokHBIE (EPMEHTHI.
Xonodepment, anodepmMeHT, KOhepMEHTHI: KO(MAKTOPhl M MpOCTeTHYecKue Tpymmbl. Obmue
MeXaHU3MBbI JeicTBus KodakTopoB. Kiaccudukanus kopepMeHTOB. XapaKTepUCTHKA OCHOBHBIX
IpeJicTaBUuTeNIel pa3IMyHbIX Tpyni (TJIyTaTUOH, JIUIIOEBasl KUCIOTa, YOMXUHOHBI, KOQPEPMEHTHI
— TPOM3BOJIHBIC MUPUIOKCHHA, THaMUHOHpodocdar, OMoTuH, TeTparuapodonneBas KUCIOTa,
KoepMeHTbl — mepeHocuuku ¢ocdara, KopepMeHT A, HUKOTMHAMMJIHbIE KO(EpPMEHTHI,
¢aBuHOBBIE KO(EPMEHTHI, KOOaMHIHBIE KO(PEPMEHTHI, KeIe30Mop(UpUHOBBIE KO()EPMEHTHI).
[TpyHIMIIBI TPOCTPAHCTBEHHON OpPraHM3alUKd MOJIEKYJbl (pepMeHTa, MPOOIeMbl CBOpAUMBAHMS
MOJIUIENTHIHON HEMOYKM B HATHBHYIO KOH(OpMaIUio, €€ BaKHOCTh IS 3H3UMOJIOTHUH,
COBpEMEHHBIE TPEJCTABICHUS O MEXaHHW3MaX (OPMHUPOBAHUS MPOCTPAHCTBEHHOW CTPYKTYpPHI
Oenka; MepapXMUYECKUil TPUHIMII CBOPAYMBAHUS; IMPOMEXKYTOUHBIE COCTOSHMS B IIpoliecce
OpraHM3allMi HaTUBHOM KOH(OpMalMu; COBPEMEHHOE COCTOSIHHME 3HaHHM O OelKax TEerIOBOro
IIOKa M CTPYKType IIAalepoHOB; JOMEHBI, HX CTPYKTypHble U (YHKIHOHAJIbHbBIC
XapaKTePUCTUKH; POJIb MYJIbTHIOMEHHONH OpraHU3allii MOJIEKYJIbl (hepMEHTa B ONPEICICHUN €€
(YHKIIMOHAJIBHBIX CBOMCTB, (POPMUpPOBAHHE AKTUBHOIO LIEHTPA HA TPAaHUIC MEXKAY JOMEHaMHU.
Ponb MOABMXKHOCTM JOMEHOB B KaTraiu3e, CTPYKTYpPHbIE OCHOBBI peain3aluu (peHomeHa
MHIYIIMPOBAHHOTO COOTBETCTBHS, pETYJISATOPHBIE JOMEHbI, JOMEHbI, OOecreynBaroImume
CBs3bIBaHHWE C MeMOpaHamu; (akTopbl omnpezaensoniue 3¢GGEeKTUBHOCT, U CHEHUPUUHOCTD
(epMEeHTaTUBHOIO KaTaln3a, KOMIJIEMEHTApPHOCTh MEXIY (hepMEeHTOM U cyOcTpatoM. MeTomabl
uaeHTHu(UKaIMK aKTUBHOTO LeHTpa (epmeHToB. Karanutnuyeckue aHtutena (aO3uMBbI) Kak
NPUMUTHBHBIE (EPMEHTBI; CTPYKTypa U MEXaHH3M JAEHCTBHS (PEPMEHTOB OTAEIBHBIX TPYIIL
Kunemuxa gpepmenmamusnvix peaxyuii. Mexanusmol hepmeHmamusHuix peakyuil

Hcnonp3oBanue sHepruu cBsi3bIBaHUS (pepMeHTa ¢ cyOcTpaToM B KaTajlu3e; NMpUpoja
CWJI, CTa0WIM3HpYIOIIas pas3inyHble KOH(POPMAIlMOHHBIE COCTOSIHUSI CHCTEMbI (pepMeHT-
cyocTpar (BOAOPOAHBIE CBSI3M, TUAPOPOOHBIE B3aUMOJEHCTBHS M Jp.); TUIBI KaTajausa,
UCIOJIb3yeMbIe B (DEpPMEHTATUBHBIX peaklusax; pyHKIHMOHANbHBIE TpyNIbl (hepMeHTOB. [loHsTHE
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(dbepmeHTaTUBHOM akTUBHOCTH. CriocoObl BhIpakeHHs ()epMEHTATUBHOIN aKTUBHOCTH. BiusHue
KOHIIEHTpalun (epMeHTa Ha CKOpPOCTh (pepMEHTAaTHBHOHM peaknuu. BrnusHue KOHIEHTpanuu
cyOctpara. Teopuss Muxasnuca-MenteH. CriocoObl rpaguueckoro OmnpeneneHus KOHCTAHTBI
Muxasnuca ¥ MakCUMalbHOM CKOpOCTH peakuuu. BnusHue temnepatypel u pH cpenbl Ha
CKOpOCTh (DepMEHTATUBHBIX peakuuil. HHruburopsl ¢GepMeHTOB U HX KiIaccuUKaius.
KoHkypeHTHOE, HEeKOHKYpEHTHOE, OCCKOHKYPEHTHOE, CMeIIaHHOe HHruoupoBaHue. CrocoObl
OTIpe/IeNICHUs THMA U KOHCTaHThl HHTUOMPOBAHUS. CTPYKTYpa U MEXaHU3M JeUCTBUS (pepMEHTOB
OTIEJIBHBIX IPYyIII.

Mexanusmbr pecynayuu ghepmenmamusHol akKMmueHOCMu

Pa3Hple TUNBI PEryssiiud aKTUBHOCTH (PEpMEHTOB; MOIM(YHKIHMOHAIBHBIE (HEPMEHTHI,
(GyHKIMOHAJIbHBIE  NPEMMYIECTBA,  BO3HHUKAIOUIME B  pe3ylibTaTe  OelOoK-OeNKOBBIX
B3aUMOJICHCTBUH B COCTaBE MOJIEKYJbl MOJU(PYHKIMOHAIBHBIX (EPMEHTOB; UYETBEPTHUHAS
CTpYKTypa (hepMEHTOB, POJIb YETBEPTUYHOM CTPYKTYpPHI B CTAOMIN3aLIUK MOJIEKYJIBI (hepMeHTa U
peryisiiui akTHUBHOCTH (pepMEHTOB. YPOBHU pErysiuud (pepMEHTATMBHOM aKTHBHOCTH.
Perynsuus nyTéM n3MeHeHus: KojaudecTBa (epMEHTOB U IMyTEM U3MEHEHUS UX UHIUBUAYaTbHON
KaTaJIMTHYECKOW aKTUBHOCTU. HekoBaneHTHas W KoBaleHTHas Mmoaudukanus. CrocoObl
KOHTPOJISI pa3BETBIEHHBIX META0OINUYECKUX MyTEH.

Memoowl 6vloenenus u ouucmru hepmeHmos

OkcTparupoBaHue (GpepMeHTOB M3 Ouonornyeckoro marepuana. KucimorhHas oOpaboTtka,
TepMuyeckas o00paboTka, (pakIMOHUPOBAHUE COJIIMH, OPTaHUYECKHMMHU PACTBOPUTEISIMH,
MeToJl u30uparenbHONM ajcopOuuu, HWOHOOOMEeHHass Xpomarorpadus, TeabQuIbTpaIus,
appuHHAS xpomarorpadus, aneKkTpodopes, U303JeKTPO(POKYCHUPOBAHUE,
ynbTpaneHTpudyrupoBanue, kpucraumzanus. KoMOMHMpoOBaHME pazIUYHBIX METOJOB st
OYMCTKU (PEpMEHTOB Ha IpUMEpe IIII0K030-6-pochaTaeruaporesassl neueHn Kpoic. Kpurepuun
YHCTOTHI (DEPMEHTHBIX MIPETapaToB.

Jlokanuzayus pepmenmos

TkaHeBoe, permoHajIbHOE, KIETOYHOE M CYOKJIETOYHOE pacrpeneieHne (EepMEHTOB.

@®epMeHTBI —  MapKepbl  CYOKJIETOUHBIX  CTPYKTYp: sJCpHBbIE, MHUTOXOHJAPHAJIbHBIC,
JU30COMajibHbIE, IMTO30JIbHbIE  (epMeHThl. Mcnonb3oBanue (GepMEHTOB-MapKepoB B
JMarHOCTHKE u Hay4YHBIX UCCIIEIOBaHUSIX.

Pazoen 2. Buoxumusa HyK1eunoewvix Kuciom

Cospemennvie npedcmasinenus o cmpykmype u yposesoti opeanuzayuu /JHK u PHK

IIpoyeccwi ¢ yuacmuem HyKI€UHOBbIX KUCTIOM

[Ipoueccel ¢ yuacTeM HYKJIEMHOBBIX KHUCJIOT: PEIUIMKALNS, TPAHCKPUIILIMS, TPAHCIALHUSA,
pemapamus JJHK. Ilonsitue o permumkanuu. [lomykoHCEpBaTUBHBIM MEXaHU3M, MEXAHU3M
nonmumepuzaiuu. JIHK-nmonumepaza. Tpu stama pemnukanud — HMHULMALMS, SJOHTalus M
tepmuHanuda. I[IpoGnema mnonspHoct. @parmentsl Okaszaku. [loHSTHE O TpPaHCKPUIILIMH.
Mexanusm nonumepusauuu. PHK-nomumepasza. Tpu sTana TpaHCKpUNIMM — HHUIMALMS,
aNoHTalus ¥ TepMuHanus. CUTrHaiIbl TPAHCKPUIILIUU, TPOMOTOp. HIrHOUTOpHI TPaHCKPUIIIUY;
SbI, AHTUOWOTHKH, TPOTUBOBUPYCHBIE H  MPOTUBOPAKOBhIE mpemnapatbl. OOparHas
TpaHckpunrtaza. buocunres 6enka. CtpoeHne reHoB dykapuoT. CIUTaliCUHT, XUMUS CIUTANCHHTA,
"koHcTpykTop PHK".

[Tonsitue o tpancisiuu. OcHoBHas "gorma" MOJEKYJsIpHOUW Ouosioruu. [ 'eHeTHdeckuid
Ko, €ro cBoicTBa. JlekogupoBaHue. AKTHBAallMAd aMHHOKHUCIOT. AMMHOAIWIAJCHUIAT.
Pubocoma — «HanopoOoT» ans OuocuHTe3a Oenka. CxeMa peaklvd U Ipoliecca 00pa3oBaHUS
NENTUIHON cBs3u. Perymauusa skcnpeccun reHoB. Cucrema mnepepaun cursana. IIpokapuotsr:
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OneparopHo-nnipomoTopHbIi yuyacTok JIHK, perynstopHbiii 6ok, onepoH. 2 TUIa KOHTPOJIS Yy
MIPOKAPHUOT: HETATUBHBIN U TO3UTUBHBIN.

I'enom, mmasmuabl, BHpPYCHl. ['€HOM: omnpeneneHue, pasmepbl. ['eH: ompezneneHue,
cTpykTypa. Junamuka renoma. Pexombunamnus JJHK. Crpoenue renoB npokapuort. [lna3zmusl,
CTPYKTypa IIa3MHUJI.

Pazoen 3. Cospemennuie memoost u nOOX00bl 8 UCCE006AHUU CHIPYKHLYPbL U CEOIICHE
ouononumepos

JKuoxkocmuas xpomamoepagus dbuomonexyn

HNonooOmMennass xpomatorpadus. Ienb-punprpanusa. Addunaas xpomarorpadus.
[TpotuBoTOYHAsT XpoMaTorpadus u yiabTpaduIbTpaIHs.

Macc-cnekmpomempus

Macc-CneKTpOMeTpbl U XpOMAaTo-Macc-CIIeKTPOMETPhI, MPUHLUUI paboThl MPUOOPOB.
Bo3moxHocTH uaeHTUGUKAUKM OHOJOTHYECKH AaKTHBHBIX MOJEKYJ IO JaHHBIM Macc-
cniekrpoMeTpun. [lytu pparmeHTanu Moexy.

Penmeenocmpyxkmypnuiti ananu3

[IpeobpazoBanue @Pypne. PeHrtrenonckass kpucramiorpagus OenkoB. PaccesHue
PEHTI€HOBCKHUX JIy4ei.

Hngppaxpacnasn cnekmpockonus 6e1ko8

Ckanupyromue HH(pakpacHble crekTpoMeTpbl. HWHppakpacHble CHEKTPOMETPHI C
npeoOpazoBanuem dypre. Jlugap, onTHUecKas KOTEpeHTHas ToMorpadus, aTTeHyHpoBaHHOE
nostHoe oTpaxkeHne n MK-mukpockomnsl. [IpakTnueckue npuMeHeHMs.

OnekmpoHHas MUuKpoCcKonus

[IpocBeunBarOmMil ANEKTPOHHBIA MHKPOCKOI M €ro HCIOJIb30BAHUE B HCCIIEIOBaHUU
CTPYKTYpbI OuornonumepoB. CKaHUPYIOMUN TPOCBEYNBAIOIINI 3JIEKTPOHHBIH MUKPOCKOTI.

Ckanupytowjas 30H008a51 MUKPOCKONUSL

ATOMHO-CHIIOBOM MUKpOCKOIl. CKaHUPYIOUIMM TYHHENbHBIH MUKpocKon. CKaHUpYIOIN
ONMMKHETIONbHBIA ~ ONTUYECKUH  MHUKPOCKON.  MUKpOCKOIN,  CKaHMPYIOIIMA  HOHHYIO
IIPOBOAMMOCTb, CKAHHUPYIOIIMN TEMJIOBOM MHMKPOCKON M JApPYTrM€ 30HJOBBIE CKaHUPYIOLIUE
MHUKPOCKOIIbI B U3y4YE€HUH OMOXUMUYECKUX CUCTEM.

Pa3zoen 4. Beeoenue 6 papmayesmuueckyro xumuio

Yemanosnenue noonunnocmu u koHmpons Kauecmea HeOp2aHU4ecKux JIeKapCcmeeHHbIX
cpeocme. KauecTBeHHbIE peakMyu OOHApy>KEHHsI KAaTHOHOB: Kalus, HATPUs, aMMOHHUs, MarHus,
KaJbIus, [IMHKA, CBUHIIA, cepedpa, MeH, JKene3a, BUCMYTa, allfoMUHUA. KauecTBeHHbIE peakIiu
OoOHapy>KeHHsT aHUOHOB: XJOPHUIOB, OpPOMMIOB, MOIUIOB, cyibhaToB, (ocdaros, OGoparos,
KapOOHAaTOB M TUAPOKapOOHATOB, HUTPATOB W  HUTpUToB. OmnpeneneHne KayecTBa
JIEKapCTBEHHBIX CPEACTB M3 TIpynnbl rajoreHoB. OmpenereHue KayecTBa JIEKApCTBEHHBIX
CPEICTB M3 TPYIIbl COEIWHEHUMN Kanblus, Maruus, O6apus. OnpeaeneHue KauecTBa MEPEKUCH
BOJOpOAA.

Yemanosnenue noonumnocmu u KoHmponv Kauecmea Op2aHUHecKux JeKapcmeeHHuIX
cpeocme. KOHTpoNlb KauecTBa JICKApPCTBEHHBIX CPEACTB: CHHPTOB, albJETHIIOB, YTIJIEBOOB,
MIPOU3BOJHBIX KapOOHOBBIX KHUCJIOT, (DEHOJIOB, apOMaTHUYECKUX KHCIOT U HMX IPOU3BOJIHBIX;
cynb(haMUIAHBIX MPENnapaToB W TMPEnaparoB TPYMIMbl aHWIWIOB; MPOW3BOAHBIX OEH30MHpaHa,
nupasona, HUTpodypaHa, UMHIA307a W OEH3MMHAa307la, OCH3WIM30XWHOJIMHA, WHIOMA,
MUPUMUUHA; AMUHOKHUCIIOT U UX TPOU3BOAHBIX.

Pazoen 5. Ilpuopumemmnsie nanpagieHus co8pPEeMeHHOl OUOXUMUU

Bbuoxumuueckue u OuoduzNYecKkre HAHOTEXHOJOTMH. M3MepeHue cuil B OJAMHOYHBIX
O0enkoBBIX MoJiekynax. M3mepenue cun B ogumHouHOM komruiekce JIHK ¢ JIHK-mommumepasoi.
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MonexkynspHoe y3HaBaHHe. benkoBble HAHOUUIIBI M OeNTKOBas MHXKeHepus. V3yueHnue pacTymux
KPUCTAJIOB O€JIKOB M MAHUNYJSIMU C HAMH. HaHOTpyOKH, MOJEKYJSpHBIE JHOJBI,
CaMOOpPraHU3yIoIIMecs  HAHOTPAH3UCTOPBI, TpaHCPEKUUs HAHOYACTULAMHU M IpOYHe
Onodu3nUecKue HAHOTEXHOJIOTUN B OMOXHMHUHU.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

[Tpu poBeIeHU Y 3aHATHI HCIIOTB3YIOTCS 00pa30BaTeIbHBIC TEXHOJIOTHH:
v TEXHOJOTHUs MPOOIEMHOrO O0yUYEHUS,
v peNTUHroBas TEXHOIOIHS,
v TEXHOJOTHUS Pa3BUTHs KPUTHIECKOTO MBIIIIECHHS,
v’ TEXHOJIOTUS yU4eOHOU UCKYCCHH,
v’ y4yeGHas KCKypCHsl.

HepequL I/IH(i)OpMaHI/IOHHBIX TeXHOJ'IOFI/II\/’I, HCIIOJIB3YEMBIX npu OCYHICCTBIICHUU
00pa30BaTeNBHOTO Mpoliecca Mo JUCIHUILTUHE: TEXHOIOTUN CMEIIAHHOTO 00yUYeHUS.

6. YueOHO-MeTOAMYECKOE 00ecIIeYeHHe CAMOCTOATEeIbHON padoThl 00yYAOLIUXCS

CamocrosTenbHas paboTa CTyIEHTOB HalpaBlieHa Ha YIIIyOJEHHOE CaMOCTOSTEIbHOE
U3y4YEeHHE OTAENbHBIX pa3lenoB H TeMm pabouell mporpammbl. CamocTosdTenbHas paboTa
CTYZIGHTOB  TNpPOXOAMT B (opMe U3yueHHs TEOpeTHYECKOro Marepuana  (JIeKUui,
PEKOMEH/IOBAaHHOW JIUTEPATypbl, B TOM YHCJIE€ U CaMOCTOSATEIBHOIO TOMCKAa MaTepualioB B
rnmobGanbHOi  cetw, Bkmodas OBC  "YHuBepcurerckas ~Oubnmorexka omnmaiH"). K
CaMOCTOSITENTLHOM paboTe OTHOCUTCS TaKKe IIOATOTOBKA K JIAOOPAaTOPHBIM 3aHATHSM C
UCIIONIb30BAaHUEM METOJIMYECKUX YKa3aHWW, PACIONOXKEHHBIX Ha caiite Oubmmoreku HMBLY
(amexkTpoHHast OMOINOTEKA):

http://lib.ivanovo.ac.ru:81/elib/dl/biology/ucheb/kustova_2014.htm/info

[TomHOCTBIO BEeCh METOAMYECKHI MaTepHasl MO OOECIEUEHUI0 CaMOCTOSITEIIFHOM paboThI

cTyaeHToB npuBoautcs B [Ipunoxenun 1 x PIT.

7. XapaKTepHCTHKA OL€eHOYHBIX CPEICTB /Ul TeKYIero KOHTPOJISA yCIeBaeMOCTH H
NPOMEKYTOUYHOM aTTecTaluM 00y4arouuXcs N0 AUCHUILINHE

Bxomnast auarHocTHka TNpoBOAMTCS B (QopMe cobeceoBaHUS C  IMOCIEIYHOIUM
00CyXICHHEM PEe3yJIbTaTOB.

PelTHHIOBBIM KOHTPOJIb KauecTBa 3HAHUM MO JNUCIMIUIMHE 3aIIaHUpPOBaH B (opme
3 KOHTPOJIBHBIX paboT U 7 nabopaTOpHBIX padoT. 3a KaxaAyl0 KOHTPOJIbHYIO paboTy CTYIEHT
NojlyyaeT 8 pedTHHIOBBIX 0aJlIOB, 3a KaXaylo JabopaTopHyro paboTy — MakCUMyM 5 0ajlioB.
Otuér 00 yueOHOHN HSKCKypcHMH B OMOXMMHUYECKYIO JIaDOpaTOPHIO OIIEHMBAeTCs, MCXOIsi U3 6
6aIoB.

Jlomyck K hK3aMeHy TMOJydaroT CTYJCHThI, HaOpaBIue He MeHee 35 OayioB.

DK3aMeHAI[MOHHBII OTBET OlLleHUBAeTCs U3 pacyera B 40 6aUI0B, KOTOPBIE CYMMUPYIOTCS
¢ Oamamu, HaOpaHHBIMU 3a cemecTp (MakcuManbHO — 100 peHTUHrOBBIX OalIoOB).

CryneHT, MOTHOCTHIO BBHIMOJHUBIIUN Yy4eOHYIO MMpOrpamMMmy AMCUUIUIMHBI U HaOpaBIIUii
Ha MPOMEXYTOYHBIX ATamax cymmy oT 45 mo 60 GamioB, UMeeT MPaBO IMOIYYUThH UTOTOBYIO
OLIEHKY 0e3 JIOMOJIHUTENBHOTO onpoca. [Ipu sTom:
CTYyJIeHT, HaOpaBmmii 45-49 6amoB, moaydaet 10 TOMOIHUTENHHBIX 0AJIOB M HTOTOBYIO OIICHKY
«y/I0BJIETBOPUTEIHHOY;
CTyneHT, HaOpaBmuii 50-55 0OamioB, 20 JOMOJHUTENBHBIX OalJIoOB M HTOTOBYIO OIICHKY
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«XOpOUIOY;
CTyEHT, HaOpaBmuii 56-60 GanoB, MOkeT NMOAY4YUTh 30 IOMOJHUTENBHBIX OAJIOB U OLIEHKY
«OTIIUYHOY.
Jns mepecdyera HaOpaHHBIX B TEUCHHE CEMECTpa PEUTHMHIOBBIX OaljoB B OOBIYHBIC

OLIEHKH HCIIOJIb3YEeTCS IIKaa:

oT 55 10 69 — «yIOBJIETBOPUTEIBHOY;

oT 70 10 84 — «xopomoy;

ot 85 10 100 — «oTIN4YHOY.

8. YueOHO-MeTOoAMYeCKOE M HNH(POPMALIMOHHOE 0O0ecneyeHUue TUCIHIIMHBI

OcHoBHas uTeparypa:
1. Kycrosa T.II., KouetoBa JI.b. IlpakTukym mo Ouonoruueckoil XxuMuu. YdeGHOe mocoOue.
Wsanoso: U3n-so UBI'Y, 2-e uza., ucnp. u gomn., 2010; 3-e u3n., 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 ; MuHHUCTEPCTBO
oOpasoBanusi U Hayku Poccmiickoit ®Denepannu, denepanbHOEe TOCYyIapCTBEHHOE OFOKETHOE
00pa3oBaTeIbHOE YUPEXJAECHUE BBICIIETO MpPOopEecCHOHATBHOrO o0pa3oBaHus «OpeHOyprckuit
rocyapcTBeHHbIN yHUBepcuteT». - Openodypr : OI'Y, 2014. - 186 c. : ui., cxem. - bubnuorp.: ¢
167.; To  wxe  [OnektpoHHblii  pecypc]. -  URL: http:/biblioclub.ru/index.php?
page=book&id=270262
3. bapeiuesa, E. Ilpaktnueckue ocHOBBI Omoxumuu : yuyeOHoe mocodbue / E. Bapsimiesa,
O. bapanoga, T.'amOypr ; MunuctepctBo oOpa3oBanusi u Hayku Poccuiickoit deneparum,
denepanbHOe TOCYAapCTBEHHOE OO/DKETHOE 00pa30BaTENIbHOE — YUPEXKICHHE — BBICILIETO
npodecCHOHAIBHOTO  00pa3oBanHus «OpeHOYPrCKUN TOCYJApCTBEHHBIN yYHUBEPCUTET». -
Openbypr : OI'Y, 2011. - 217 ¢ ; To xe [DnekTpoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=259197
4. bapeiuena, E. Teopernueckue ocHOBbI Ounoxumuu : yuebHoe mnocobue / E. Bapsimesa,
O. bapanona, T.'amOypr ; MunuctepctBo oOpa3oBanusi u Hayku Poccuiickoit deneparum,
I'ocynapcTBeHHOE 00pa30BaTENbHOE YUPEXKICHHE BBICIIETO MPO(ECcCHOHANTBHOTO 00pa30BaHUs
«OpeHOyprckuii rocy1apcTBeHHbIN yHHBEpCcHUTET». - OpenOypr: OI'Y, 2011. - 360 c.; To xe
[OnexTponnslii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=259198

JononHuTenpHas IuTeparypa
1. I'pumenxoBa, T.H. Hykineunossle kucnotel : yuebHoe mnocobue / T.H. I'puimenkona,
T.B. UyiikoBa, E.A. IllepbakoBa ; MunucrepctBo ob6pazoBanus u Hayku P®, I'OY BIIO
«KemepoBckuii  rocynapcTBeHHbII — yHuBepcureT». -  KemepoBo :  KemepoBckuii
rocynapctBeHHbrid  yauepcurer, 2009. - 90 c. - ISBN 978-5-8353-0903-0 ; To xe
[DnexTponnsIii pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=232492

2. InakynoB, B.K. OcuHoBbl sH3uMoOsiorHH : yueOHOe mocobue / B.K. [lmakyHoB. - M. :

Jloroc, 2002. - 127 c. : un.,tabmn., cxem. - ISBN 5-94010-027-9 ; To xe [DnekTpoHHBIH pecypc].
- URL: //biblioclub.ru/index.php?page=book&id=84687
3. IlnakynoB, B.K. OcHoBbl sH3uMONOrHK : yyeOHOe mocobue / B.K. IlmakyHoB. - MockBa :
Jloroc, 2002. - 127 c. : nn.,tabin., cxem. - ISBN 5-94010-027-9 ; To xe [DnekTpoHHbIH pecypc].
- URL: http://biblioclub.ru/index.php?page=book&id=84687

Pecypchl nHpOpMAIIHOHHO-TEIEKOMMYHUKAIIMOHHON ceTH « THTepHeT»:
Cucrtema 2JIEKTPOHHON TMOANEPKKA 0Opa3zoBaTenbHOrO mporecca «Moi yHUBEPCUTET
https://uni.ivanovo.ac.ru
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[Tpodeccrnonansubie 60a3bl TaHHBIX U MHPOPMAIIMOHHO-CITPABOYHBIC CUCTEMBI:
ObC «YHuBepcurerckasi Ononnorexa onnaitn» www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
OnexktponHas oubnmotexa MBI'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 o0ecnevyeHne JUCHMIITIHHbI
Y4eOHble ayAUTOPHHU:

- JJI TIPOBENEHUS 3aHATHI JEKIUMOHHOTO THUIA C KOMIUIEKTOM CHEIHaTU3UpPOBAaHHON
yueOHO MeOenn U TEeXHUYECKUMH CPEICTBaMU OOYYEHHMs, CIY>KAIUMHU JUIs MPEeIOCTaBICHUS
yueOHOM nH(popManuy O0JIbIION ayJUTOPHH;

- JUIsl TIPOBEJICHUS 3aHATUN CEMHHAPCKOIO THIA, KOHCYJbTAIMM, TEKYIIEro KOHTPOJISI U
MIPOMEXYTOUYHOM aTTecTallud € KOMIUIEKTOM CHENHaIN3upPOBAHHON yueOHOW Mebenu u
TEXHUYECKUMU CPEACTBAMH 00yUEHUS;

JlaGoparopus,  OCHalleHHas  JIaDOpaTOpHBIM  OOOpYJOBaHUEM,  KOMIUIEKTOM
CHEIMaTU3UPOBAHHON yueOHON MeOenn U TEXHUYECKUMHU CPEICTBAMU O0yUeHUSI.
ITomemmenue U1 CaMOCTOSITEILHOU paboTHI, OCHAIIICHHOE KOMILJIEKTOM

CHEIMATU3UPOBAHHON  y4eOHOW MeOenu, KOMITBIOTEPHOW TEXHUKOH ¢ BO3MOXKHOCTBHIO
noakroueHus K cetu «MuTepHeT n obecneuennem noctyna B SUOC.

JleMoHCcTpaninoHHOe 00OpyAOBaHWE ¥ y4eOHO-HATMSAHBIE TOCOOUs Ui 3aHATUI
JEKIIMOHHOTO THIA, OOECMEeYMBAIOIINE TEMATHUYCCKUE WIUTFOCTPAIIMU: JIEMOHCTPAIIMOHHOES
00opymoBaHue (MOEIU, MAKEThI U JIP.; IEKTPOHHBIE TOCOOUSI (MIPE3EHTAIINH ), ayH0-BU3yaTbHBIC
nmocoOust (ayaro3anvcy, BUICOMAaTEepPHAIIbl M T.11.), IEYaTHbIE TOcOOUs (TaOIHIIbI, TUTaKaThl, CTCHIBI,
MOPTPETHI, CXEMBI U T.I1.).
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ABTOp paboueil mporpaMMbl AUCHHMILUIMHBI: 3aB. Kadeapoill QyHIaMeHTaIbHOU H
NPUKJIaHOM XUMuUH, rpodeccop, JoKTop xumudeckux Hayk Kycrosa T.I1.

HpOI‘ paMMa paCCMOTpPCHA U YTBCPKACHA Ha 3aCCAaHUN Kaq)e;[pm Oounoyioruu

«1» centsa6psa 2023 r., mporoxosa Ne 1

[IporpamMma oOHOBIEHA

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