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ABSTRACT

Bachelor’s degree in 06.03.01 Biology

Study profile Biodiversity

Course title: Biochemistry and molecular biology

Variable part of Block, 5 credits

Instructor: Kostetsky E.Y.

At the beginning of the course a student should be able to: Readiness to
perform standard basic procedures for providing individual and group
organization. Readiness to apply the basic knowledge of biological sciences,
obtained in the previous level of education.

Learning outcomes:

GPC-5 - the ability to apply knowledge of the principles of cellular
organization of biological objects, biophysical and biochemical bases, membrane
processes and molecular mechanisms of vital activity

GPC-11 - the ability to apply modern ideas about the basics of
biotechnological and biomedical industries, genetic engineering, nano-
biotechnology, molecular modeling

PC-1 ability to exploit modern equipment and equipment for the
implementation of research field and laboratory biological work

Course description: The content of the discipline covers the following range
of issues: current understanding of the structure and functions of proteins,
enzymes, carbohydrates, lipids, nucleic acids, the pathways of biosynthesis and
decomposition of these compounds, mechanisms of enzymatic catalysis. Data on
the main enzymes and coenzymes, their structure and participation in the oxidative
processes of tissue respiration and its energy efficiency are given. The foundations
of molecular biology are described: the structure of nucleic acids, the structure of
the operon, the mechanisms of replication, translation and transcription

Main course literature:

1.Molekulyarnaya biologiya : uchebnik / V.V. lvanishchev. — M. : RIOR :
INFRA-M, 2018. — (Vyssheye obrazovaniye). — 225 s. — DOI:
https://doi.org/10.12737/1731-9 - Rezhim dostupa:
http://znanium.com/catalog/product/916275

2. Andrusenko, S. F. Biokhimiya i molekulyarnaya biologiya [Elektronnyy
resurs] : uchebno-metodicheskoye posobiye / S. F. Andrusenko, Ye. V. Denisova.
— Elektron. tekstovyye dannyye. — Stavropol' : Severo-Kavkazskiy federal'nyy
universitet, 2015. — 94 c¢. — 2227-8397. — Rezhim dostupa:
http://www.iprbookshop.ru/63077.html

3. Molekulyarnaya biologiya [Elektronnyy resurs] : uchebnoye posobiye /
O.V. Kriger [i dr.]. — Elektron. dan. — Kemerovo : KemGU, 2017. — 93 s. —
Rezhim dostupa: https://e.lanbook.com/book/103922.

4. Biotekhnologiya: Praktikum / Akimova S.A., - 2-ye izd., pererab. i dop. -
Volgograd:Volgogradskiy gosudarstvennyy agrarnyy universitet, 2018. - 144 s.:

ISBN - Rezhim dostupa: http://znanium.com/catalog/product/1007958
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5. Rogozhin, V.V. Praktikum po biokhimii sel'skokhozyaystvennoy
produktsii [Elektronnyy resurs] : uchebnoye posobiye / V.V. Rogozhin, T.V.
Rogozhina. — Elektron. dan. — Sankt-Peterburg : GIORD, 2016. — 480 s. —
Rezhim dostupa: https://e.lanbook.com/book/69867. — Zagl. s ekrana.

6. Shleykin, A. G. Biokhimiya. Laboratornyy praktikum. Chast' 3.
Uglevody. Lipidy [Elektronnyy resurs] : uchebnoye posobiye / A. G. Shleykin, N.
N. Skvortsova, A. N. Blandov. — Elektron. tekstovyye dannyye. — SPb. :
Universitet ITMO, 2015, — 64 c¢. — 2227-8397. — Rezhim dostupa:
http://www.iprbookshop.ru/65804.html

7. Komov V. P., Shvedova V. N. Biokhimiya: uchebnik dlya
akademicheskogo bakalavrata [Biokhimiya]. Moskva: Yurayt, 2015, - 640 s.
Access:

http://lib.dvfu.ru:8080/lib/item?id=chamo:784604&theme=FEFU
Form of final control: exam-3 semester/pass-fail exam- 4 semester.



AHHOTanUs pado4eil mporpaMMbl y4eOHOM IMCUMIIINHBI
«broxuMus ¥ MOJIeKyJIsIpHas OMOJIOT Us»

HuctuminHa «buoxuMuss u  MOJEKyJsipHas OUOJIOTHS» — M3ydaeTcs
CTyJIeHTaMHu 2 Kypca, oOyuarommuxcs mo HampasieHuro 06.03.01 «Owmomorusy.
Oo6pazoBatenbHas nporpamMmma «buopaznoobpasue». OtHocutcs k b1.b — 6a3oBas
vacth (51.5.10.06).

OO0masi TpyJOEMKOCTh OCBOEHHUSI JUCHUIUIMHBI COCTABISIET S5 3a4€THBIX
eauauipl, 180 dyacoB. VY4eOHBIM IUTAHOM TPETYCMOTPEHBI B 3 ceMecTpe
JexknuoHHble 3aHATHA (36 wacoB), mabopatopHble paboTtel (36  dac)
camocTodaTenbHas padota (36 yacoB, B TOM 4Yucie 2/ YacoB Ha IMOJTOTOBKY K
’K3aMeHy); B 4 ceMecTpe - JIEKIMOHHBbIC 3aHsATHS (17 dYacoB), J1abopaTtopHbIe
pabotsl (17 yacoB) mpaktuueckue 3ansaTus (18 yacoB) camocTosiTenbHas padboTa
(21 gac).

Hucrunnraa «broxumMus U MoJieKyJsipHas OWONOTHS» BXOIUT B 0a30BYIO
9acTh MPO(PecCHOHATLHOTO IHKIIA.

Hucrumnaa «buoXuMus U MOJIEKyJIsipHas OHOJIOTHS» SBIAETCS 0a30BOM
€CTECTBEHHOHAYYHON NHUCIMIUIMHON TpPU TOATOTOBKE CTYJICHTOB HaIpPaBJICHHSI
«buopazHooOpas3ue», OXBATHIBACT CIEAYIONIMI KPYr BOIMPOCOB: COBPEMEHHOE
MPEACTaBICHUSI O CTPYKType H (yHKIMsIX OenkoB, (EpPMEHTOB, YIJIEBOJIOB,
JUTUAO0B, HYKJICHHOBBIX KHCJIOT, MyTSIX OMOCHHTE3a U paclaaa 3THX COCIUHCHUM,
MexaHu3Max (epMeHTaTuBHOrO Kartanu3a. [IpuBeneHbl gaHHBIE 00 OCHOBHBIX
dbepmenTax W KOo(PepMEHTax, WX CTPYKTYpe M Y4YaCTHH B OKHCIMTEIIBHBIX
mpoleccax TKAHEBOTO JIBIXaHUS MW €ro  JHepretumdeckor 3((PEeKTHBHOCTH.
N31moxkeHpl OCHOBBI MOJIEKYJISIPHOW OMOJIOTHU: CTPYKTypa HYKJIECHHOBBIX KHUCIIOT,
CTPYKTypa OIepOHa, MEXaHN3MOB PEIIMKAIINH, TPAHCIISIINKA W TPAHCKPHUIIIINH.

Hucrunnaa «buOXWMHUS W MOJIEKYJsipHas OWOJIOTHS» JIOTUYECKU W
COJlepKaTeNIbHO CBsi3aHa C JIPYTMMU JIMCUUIIMHAMU JAHHOW 00pa3oBaTelbHOM
nporpammel. Jliis GhopMHUpOBaHUS LEJIOCTHOTO MPEJCTABIEHU O OUOXMMHHU U

MOJIEKYJISIPHOM ~ OWMOJIOTMM ~ CTYA€HTY HEOOXOAMMBI 3HaHUSA  CIEAYIOUINX



NOpEIIIeCTBYIOIUX TUCHUIUIMH OakanaBpuarta: «boranuka», «Oprannyeckas
XUMU, «O01Ias Ouonorus», «300JI0TUs», K AHATOMUS YEIOBEKAY.

Heab - cocTouT B O3HAKOMJIEHHHM CTYJIEHTOB C COBPEMEHHBIMU
JOCTHKEHUSIMU B 00JIacTH OMOXHMMHHU; OCBOCHHUH UMHU TEOPETUYECKHUX OCHOB U
aKTyaJbHBIX MPOOJIEM COBPEMEHHOW MOJIEKYJSIPHOM OMOTEXHOJIOTHH, TpoOiieM
MEAMIIMHCKOW OHMOXMMHUHM; OOy4YeHHE NPAKTHUECKOMY Npo¢decCHOHATLHOMY
BJIAJICHUIO COBPEMEHHBIMHU METOJJaMU OMOXUMHUMU.

3agaum:
1. CryneHtam He0OXOIUMO YCBOMTh OCHOBHBIC TIpaBujia cOopa u oTdbopa

MaTepuaia sl OMOXUMUICCKUX UCCIICTOBAHU;

2. 3HaTh OCHOBHBIE METOAbl HJASHTU(PUKAIIMK OCHOBHBIX KJIACCOB
OMOJIOTMYECKUX MOJIEKYJI; OOIIHNE YePThl CXOJICTBA TAKMX MOJICKYJ Y pacTCHUU U
YKUBOTHBIX; UX BO3MOXKHOE MPUMEHEHNE B MEIUIINHE U CEITHCKOM XO3SIICTBE;

3. YMeTh omnepupoBaTh OCHOBHBIMH TIOHSATHSIMH U KaTETOPHSIMH,
MPUMEHSTH MOJyYCHHBIC 3HAHUS Ha MIPAKTUKE, BUIETh POJIb OMOXUMHUU B CHCTEME
HAyYHOTO 3HAHUS M OICHUTH MEKIUCITUTIIIMHAPHBIC CBS3H;

4, Bnanets MeTromamMu MOJEKYISpPHOW OMOXMMHH, T€HHOW WH)KEHEPUH,
OBJIQJICTh TEXHUKOHN aHaau3a TJIaBHBIX COCIUHEHHUM, BXOAIIMX B COCTaB JKMBBIX
OpraHU3MOB.

Jlns  ycmemHoro u3y4deHus IUCHMIUIMHBI «buoXxumus W MoneKyispHas
Owonorus» y O0OydJarmuxcs JOJKHBI OBITh CHOPMHUPOBAHBI  CIIEAYOIIHEC
IpeABapUTEIbHBIC KOMIICTECHIIUH:

OIIK-2 CnocoOGHOCTh HCMOJIB30BATh JKOJOTUYECKYIO TIPaMOTHOCTh U
0a30BbIe 3HAHUA B O0MacTH (U3MKH, XUMHH, HayK W 3eMjie U OHOJIOTUU B
YKU3HCHHBIX CUTYAIUSIX; TPOTHO3UPOBATH MOCIEICTBUS CBOEH MPOQECCUOHAIBHON
JIESITCILHOCTH.

OIIK-3 Bnagenwe 0a30BBIMH TPEICTABICHUSAMH O pa3HOOOpazuu
OMOJIOTMYECKUX OOBEKTOB, IIOHMMAaHUE 3HAYCHUS Ouopa3zHooOpazus it

YCTOﬁqHBOCTH 6I/IOC(I)CpBI, CITOCOOHOCTh HCIIOJIb30BATh MCTO/bI Ha6J'IIOI[eHI/IH,



OTMCaHWs, UASHTU(DUKAIINY, KIaCCU(PUKAIIUN, KyJTHbTUBUPOBAHHS OMOJIOTHYIECKUX
O0OBEKTOB.

OIIK-4  CnocoOGHOCTH  NPUMEHSTh  NPUHIMIBL  CTPYKTYPHOH U
GyHKIIMOHATBFHOW OpraHU3aIiii OMOJOTHYECKUX OOBEKTOB W 3HAHHE MEXaHHU3MOB
TOMEOCTATUYECKON  peryisiliiy; BIaJeTh OCHOBHBIMH  (DU3UOJIOTMUECKUMU
METO/IAMH aHAJIN3a U OIEHKH COCTOSTHUS YKUBBIX CHCTEM.

[Inanupyembie pe3yabTaThl OOY4YEHUS O JAHHOW TUCHUIUIMHE (3HAHUS,
YMEHUS, HaBBIKH), COOTHECEHHBIE C IUIAHUPYEMBIMU pe3yJbTaTaMU OCBOCHUS
o0pa30BaTeNbHON  MNpPOrpaMMbl,  XApaKTEpU3YIOT  3Tanbl  (HOPMHUPOBAHUS
CIEIYIONMX  KOMIIETeHUUH  (0OmmIeKyJIbTypHbIe/  oOmenpodeccuoHaabHbie/

podecCHOHANbHBIE KOMIETEHIUH (3JIEMEHTBI KOMITETEHLUI)):

Kon u popmyamupoBka Jransl popMUpOBaHUS KOMIIETEHIIUN
KOMIIETEeHIIUH

I'maBHBIE BelecTBa, BXOJALIME B COCTAB KUBBIX
OpraHU3MOB, UMEET IPEJCTaBICHNE 00 UX CTPYKTYpE
1 QYHKIUSAX; OCHOBHBIE CTPYKTYpPHBIE U

OIIK-5- crocobHoCThIO (YHKIMOHAJIBHBIE 3JIEMEHTHI IIPO- U
IIPUMCHATE 3HAHWC 3naer AYKapUOTHYECKUX KJIETOK; INIaBHbIE XUMUYECKHE
HPUHIIMIIOB KICTOYHOU peaKIMy, JIeXKale B OCHOBE (PU3MOITHUECKUX
OpTaHu3alHK MPOIIECCOB, UMEET NpeCTaBICHHE 00 001IIeH cxeme
OHOIOrMYeCKHX oOMeHa BElIeCTB ¥ 3aKOHOMEPHOCTH METa00In3Ma
00BEKTOB, OCHOBHBIX KJIACCOB OPTaHMUYECKUX COCIMHEHHI
OMopU3NIECKUX U KIICTKH
OMOXHMUYECKHUX OCHOB,
AHanM3upoBaTh HayyHbIE U HAYYHO-00pa30BaTeIbHbIE
MeMOpaHHbIX
TEKCTBHI, TIOCBSILICHHBIE BOIIPOCaM OMOXHMUH;
MPOLIECCOB U Ymeer N N
OPHEHTHPOBATHCS B COBPEMEHHON OMOXMMHUYECKON U
MOJIEKYJISIPHBIX .
MOJIEKYJISIPHO-OHOJIOTHYECKOM JTUTEpaType
MEXaHU3MOB
KHU3HEIEATETbHOCTH MeroamMu OMCKa COBPEMEHHOM HH(pOpMaIuu B
Braxeer o0nacTy OMOXUMUU U MOJIEKYJIIPHON OMOJIOTHH B
AIIEKTPOHHBIX IOUCKOBBIX CUCTEMAX U
oubmuorpaduueckux 60azax JaHHBIX.
OIlK-11 - 3naer I';1aBHBIE TOCTHXKEHUS COBPEMEHHONW MOJIEKYJIIPHOMN 1
CIIOCOOHOCTBIO IPOMBIIUICHHOH OMOTEXHOIOTHI
HPUMCHSATD [IpoBOAUTH  TOWCK JIUTEPATYPHBIX  HCTOYHHKOB,
COBPCMCHHBIC Vmeer cojepKamux WHOOPMALMIO MO OUOTEXHOJOTUH, |
TPEJICTABIEHAS 00 T€HHON UHKEHEPUH
OCHOBax

OMOTEXHOTOTHUECKHIX H CrocoOHOCTBIO CAMOCTOSTENBHO aHATU3UPOBATh,

OMOMEIMIIMHCKUX 5 Hay4HbIC U HAy4YHO-00pa3oBaTebHbIE HCTOYHUKH, TTO
ITPOM3BOJCTB, ITCHHOU Bnaneer OMOTEXHOJIOTUU U MOJICKYJIIPHON OUOJIOTHH,
WHXKCHCPpUH, OTOMPATh U CTPYKTYPHUPOBATH OJIYICHHYIO
HAHOOMOTEXHOIOTUH, MHPOPMALIHIO

MOJIEKYJISIPHOTO




MOACIINPOBAHUSA

npaBuiia paboThl C aBTOMATHYECKOW MTUIIETKOHN 1
CHEKTPO(HOTOMETPOM, TEPMOCTATAMH U JIAOOPATOPHOM

3Haer HIOCY 10}, 03HAKOMIIEH C TIPaBUJIAMH TEXHUKU
[IK-1 cHoco6HOCTBIO 0€30MacHOCTH B XUMUYECKOH U OMOXUMHUYECKOM
IKCIUTYaTHPOBATh naboparopun
COBPEMEHHYIO T0JIb30BATHCS ABTOMATUYECKUMU MTUIIETKAMH,
anmnaparypy u Veer 00111e1a00paTOPHON U MEPHOU CTEKJISTHHOM MOCY10H,
000pyI0BaHUE IS IPOBOJUTH SKCIIEPUMEHT B COOTBETCTBHUE C BBIJIAHHOM
BBITIOJTHEHUS HAYYHO- METOIUKOM
HCCICNOBATCIbCKIX HaBBIKaMH PabOThI C ABTOMATHYECCKOMN MUTIETKOMH,
HOJICBBIX 1 npocTeiiiei 00meabopaTopHoii OCY 101
J1abOPaTOPHBIX (TpOGHPKH, CTYIKH, BOPOHKH, CTAKAHBI); HABBIKAMH

OMONOTHYECKHX PAOOT | Braneer | BBINONHEHUS NPOCTEHIINX TaGOPATOPHBIX ONEPAIHIA

(n3MepeHne o0beMa, 103UPOBAHNE PEAKTHBOB,
HarpeBaHue, oXJaxAeHue, pUIbTpOBaHHUE,
M3MEJbYEHUE CMEIMBAHUE)

s popMHUpOBaHUS BBIIICYKAa3aHHBIX KOMITIETCHIIUH B paMKaxX JHCIUATLINHBI
«buoxumus W MoJIEKyJIsIpHAs OWOJIOTHS» TPUMEHSIOTCS CICIYIOIIHEe METOJIbI
aKTUBHOTO/ HWHTEPAKTUBHOIO OOYYCHMs: Ha JICKIUAX — IMPE3CHTAIMH C
BHU3yaJIM3allMCii y3JI0BBIX MOMEHTOB H3y4aeMOI'O Marepuaja W MOMEHTaMHU
Oecebl.

I. CTPYKTYPA U COIEPKAHUE TEOPETUYECKON YACTHU KYPCA
Cemectp 3 (36 uac.)
Pa3nen |. BBenenue (2 uac.)

Tema 1. DTanbl cTaHOBJIEHUS O0MOXHUMHHU KAK HAYKH, OCHOBHbIE
HanpaBJjeHus1 pa3BuTus (2 yac.)

[Ipenmer, 3amaun U uctopus Ouoxumuu. Ponb m mecto OMOXMMHM B
CUCTEME €CTECTBCHHBIX HAayK. 3HAUYCHHE OWOXWMHUHU IS TPOMBIIUICHHOCTH,
CEJILCKOT'O XO3MCTBAa U MCIUIIMHBI.

Paznen |l. bBeaxku u dpepmentsl (26 yac.)

Tema 1. AMUHOKHCJIOTBI. (2 Yac.) AMUHOKHCIOTBI — MOHOMEPHI OCIIKOB.
[louatne 00 amuHOKHCIOTaX. IIpoTeMHOTeHHBIE MW  HEMPOTEUHOTECHHBIE
amuHOKUCHOTEL. OOmas ¢opMmysia TPOTEHHOTCHHBIX aMHHOKHUCIOT. Dusmko-
XUMHUYECKass KiacCU(UKaIMs aMHUHOKHCIOT — TIOJSPHBIE U  HEMOJSpHbIE
AMUHOKHUCJIOTBI, 3apsSKEHHbIE M HE 3apsIKCHHbIE AMUHOKHUCIIOTHI, KHUCIbIE U

OCHOBHBIC aAMHUHOKHCJIOTBI. XHMMHUUYECKas KJIaCCI/I(l)I/IKaHI/IH AMHMHOKHCJIIOT —



anmuQaTHIecKue, THUAPOKCHICOACPKAIINE, CEepOCOoAEpkKaIIue, JTUKAPOOHOBBIC
AMUHOKHUCJIOTBI M HMX aMHUJIbl, apOMaTUYECKUE aMHUHOKHUCIOTHL. bronornueckas
KJaccu(ukanus aMUHOKUCIOT — 3aMEHHMMbIE M HE3aMEHUMbIE aMUHOKHCIIOTHI.
Onrtuueckass aKTUBHOCTh AMUHOKHCIIOT.

Tema 2. [lonsiTue o 6esakax. beakn n ux ¢pyukmun (3 yac.) [Tousarue o
oenke. @ynkuuu 6enkoB. [Ipumep 6€TKOB ¢ pa3nUYHON (YHKIHEH. DIeMEeHTHBIN
coctaB OenkoB. Onpezenenue a3ora 1o Keenaaro kak METo]1 KOJIMYECTBEHHOTO
orpejieieHus 0€JIKOB B MUIIEBOM ChIpbe. XUMHUUYECKUE CBOMCTBA OCIIKOB -
HUHTUJIPUHOBAsI 1 OMypETOBasl peakiivsi, B3aUMOJICUCTBUE ¢ (POpMaITbIETHIIOM,
cnenupruyecKre peakinuyi Ha PaguKaibl aMUHOKHUCIIOT .

Tema 3. CTpyKkTypa 0e1KOBBIX M0JIeKYJI. (3 Yac.) B3anMOCBsI3b CTPYKTYpBI
U (QyHKIUI OETKOBBIX MOJIEKYJ. YPOBHU CTPYKTYPHOM OpraHu3aiuu O€JIKOB —
NepBUYHAsT BTOPUYHAS TPETUYHAsT W YETBEpPTHUYHAs CTpyKTypa Oenka. CBs3w,
MOAACP>KUBAIOIINE CTPYKTYpy Oenka. CTpoeHHe W CBONCTBA MENTUIHOWU CBSI3U.
Tunel BTOpUYHON CTPYKTYphl Oenka. dubpouH mienka — O0enok ¢ B-ckiaguaTtoi
cTpyktypoi. KeparnH mepctd — O€OK €O CHUPAIbHBIM THIIOM BTOPHYHOM
CTPYKTYpbl. B3auMoOCBsSI3b CBOWCTB U CTPYKTypbl (GuUOpoMHA U KepaTuHa
Homenknatypa nentuaoB u nojunentuaos. Kimaccudukaims 6e1koB.

Tema 4. CTpykrypa 0ejJKOBBIX MOJeKYJ (2 yac.). DonauHr OEIKOB.
[Maeponst. [lpuonnsie Oone3nu. CopTupoBka OelIKOB KieTke. [ mamkuit
DHJOIUIA3MATUYECKUM  PETUKYJIYyM H  KomIuiekc lompmxu.  JlupepHsie
nocieaoBaTeabHOCTH. CHcTeMa yOMKBUTHHA

Tema 5. ®usnko-xumMH4eckHe cBoiicTBa OeikoB. (2 uac.) [uamms,
pacTBOPUMOCTh U ocaxJeHue O0enkoB. DPpdext Tunpans. DnexkTpodopeTrudeckas
MOABMYKHOCTH OenkoB. M3031eKkTpruueckas Touka.

Tema 6. Metoabl BbifeJeHHsI M OYHMCTKH OejkoB. (3 wac.). Meromsl
BBIZICJICHUSI U OYMCTKM O€JIIKOB — TMPUTOTOBJIEHHE TOMOI€HATOB TKAaHEM,
HeHTpUyTUPOBAHUE,  OCAXKICHUE,  Telb-XpomaTorpadgusi, HOHOOOMEHHAas
xpomarorpadusi, apuHHas XxpoMaTorpadus. MeTopl aHaM3a CI0KHBIX 0ETKOBBIX

cmecel W uaeHTU(UKAUU OENKOB - 3yeKTpodope3a U H303JIEKTPUUYECKOE
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dboxycupoBaHue, IByMEPHBI AMEKTPodope3, UMMYHOOIOTTHHT.

Tema 7. Meroabl HcciieoBaHusi 0eaKkoB. (3 4ac.). MeToapl onpeaeacHHus
MOJIEKYJIIpHOM Macchl OenkoB. MeToabl CEeKBEHUPOBaHMS OenkoB. MeToibl
YCTAaHOBJICHHSI BTOPUYHOW, TPETUYHOM WU YETBEPTHUYHOM CTPYKTYpbl OEJIKOB —
PEHTICeHOCTPYKTYPHBI  aHalu3,  METOJl  COOCTBEHHOW  (IyOopecleHINH,
ONTUYECKUNA KPYTOBOM JUXPOU3M.

Tema 8. ®epmenThl. (2 yac.) DepMEHTHI — CTPOCHHUE: CBOMCTBA, MEXaHU3M
nevctBud. Kiaccudukanus gpepmeHToB

Kodaktopsl 1 BogopacTBOPUMbIC BUTAMUHBL.

Tema 9. Kunernka ¢gepMeHTaTHBHBIX peakmnuid. (2 4ac.) Ilonsrtue o0
HHEPrUr aKTUBALMM PEaKUMU U U3MEHUHU CBOOOIHOM 3Heprun ['ndoOca. Mexanusm
NeUCTBUS (PEPMEHTOB C TOYKH 3PEHHSI TPEMOAMHAMHUKU. 3aBUCHUMOCTh CKOPOCTHU
dbepMEeHTaTUBHON  peakiMu  OT  TeMIlepaTyphl. 3aBUCUMOCTh  CKOPOCTH
dbepMmenTaTuBHOM  peakuuu OoT pH  cpeapl.  3aBUCUMOCTH  CKOPOCTHU
(dbepMeHTaTUBHOMN peaKIuu OT KOHIEHTpau GepMeHTa. 3aBUCUMOCTH CKOPOCTH
dbepMeHTaTUBHOM peakiuy OT KOHIEHTpaluu cyocTpaTta. YpaBHenue Muxasmuca-
MenrteH.

Tema 10. Peryasinusi akTHBHOCTH (pepMeHTOB. (2 yac.) AjutocTepruecKkas
peryisiuusi aKkTUBHOCTHM (PEPMEHTOB, MOHATHE 00 aIOCTEPUYECKOM ILIEHTpE.
AKTHBaTOpbl M HMHTUOUTOPHI (epMeHTOB. KOHKYpeHTHOE W HEKOHKYPEHTHOE
uHruoupoBanue. OOpatumoe u HeoOpaTumoe wuHruOupoBanue. I[loHsiTHe O
PEryIsTOPHBIX (pepMeHTaX. AKTHUBALUS PETYIATOPHBIX (PEPMEHTOB CyOCTpaTaMu U
WHTHOMpOBaHWE TPOAyKTaMu. AxTuBamus myteM (ochopuupoBanus U
nedochopuiipoBaHusi. AKTHBaluss W HWHAKTUBaUMA  (PEPMEHTOB  IMyTeM
nporeonn3a. MHrubutopsl epMEHTOB Kak JIEKAPCTBEHHbIE CPEJCTBA, MECTULIUIBI
Y OTPABJISIOIIME BEIIECTBA.

Tema 11. KaraGoamsm OenkoB u amMuHOKHCIOT (2 9ac.). Cxema
YTWIM3AaUUU aMHUHOKHUCIIOT. Jle3aMUHUPOBAaHNE AMUHOKHUCIIOT — THAPOJIUTUYECKOE,

BOCCTAHOBUTCIBHOC, BHYTPUMOIJICKYJIAPHOC, OKHUCJIUMTCIBbHOC.



TpancaMrUHUpOBaHUE aMUHOKUCIOT. Henpsimoe ne3aMuHUpOBaHUE aMUHOKUCIIOT.
JlexapOokcuinrpoBaHue aMUHOKUCIOT. CUHTE3 MOYEBUHBI.

Pazneu I1l. YrieBoabl, ocHOBBI OModHepreTuku (8 yac.)

Tema 1. CTpykTypa yIjieBoAOB M HMX OuoJioruyeckas pojb (2 uac.)
Knaccudukanusa yraeBogoB. Monocaxapuabl. Onurocaxapuabl. OTaenbHbIE
npeAcTaBUTeNn aucaxapusioB. CTpoeHue, CBONCTBa, OMOIOTUYECKas POJib TOMO —
U TETEPOTNOJIMCaAXapUIOB.

Tema 2. O6MeH yrJieBoaoB (2 yac.) AHa3pOOHBIN U a3pOOHBIH KaTabO0JIN3M
yrieBonoB. ['mukonus. Ytunuzanus nupyBata U OpoxkeHue. OKHUCIUTEIbHOE
nekapookcuiupoBanue nupysata. L{luka TpukapOOHOBBIX KUCIIOT.

Tema 3. BuocunTe3 yriaeBomaoB. (2 4ac.) dortocuures. [IOKOHEOTECHE3.
[TenTo3HbII MyTh.OCHOBHBIE ACMIEKTHI PETYJISILIMU META00IM3Ma YIIIEBOOB.

Tema 4. buojsoruveckoe oxkuciaenue. CyocTpaTHoe M OKHCJIMTEIbHOE
dochopunupoBnne (2 uac.) DepMeHTH, YYaCTBYIOIIHE B OHOJOTHYECKOM
okucieHuu. Llutoxpom P-450. JIpixarenbHas 1enb. OKUCICHUE, CONPSHKEHHOE C
dbochopunupoBanuem AJIP. OxuCIUTENBHO-BOCCTAHOBUTEIBHBIE MOTECHIIHAIIBI
JIbIXaTeIbHBIX TMEPEeHOCUMKOB. llemb mepeHoca JJIEKTPOHOB U MPOTOHOB
BHYTpPEHHEW MeMOpaHbl MUTOXOHIPHUM (AbIXaTeNbHAS I1I€Mb, PEIOKC-1ICTIb).
OxucnutensHoe (dochopunupoBanue B JbixaTenbHOM 1enu. I[lonHble
pEAYLUPOBAHHBIE AbIXATEIbHbIC LIETIH.

Cemectp 4 (17 uac.)
Paznen IV. Jlunuabl 1 Onostornyeckne MmeMmopanbl (6 uac.)

Tema 1. CtpykTypa u 6Hoiornyeckasi posb Junuaos (1 yac.)

[Tonsitue o munumax. knaccudukanus junuaoB. CTpoeHue, CBOWCTBA,
Owonornyeckas pojib MPOCThIX JUNUA0B. Bocku. HeiTpanbHbie KUPBI
(TpuarmArauLeposl, Tpurauiepuasl). Crepouast. XKemunbie kucaoTel. CTpoeHUeE,
CBOMCTBA, OMOJIOTHYECKAS POJIb CIIOKHBIX JIUTTHUIOB.

Tema 2. Buosornyeckue MeMopaHsbl. (2 9ac.) Mojenu JIMIIUIHOTO 03epa U
KUJAKOCTHO-MO3auyHasi Mojenb. CTpykTypa munugHoro Ouocnos. DyHKiuu

OMOJOTUYECKUX MEMOPaH.



Tema 3. O6men qunuaoB (2 yac.)

Pacmieniene TUIIEBBIX M TKAaHEBBIX JUNUAOB. Karta®omm3m KUPHBIX
KUCJIOT. DHOCHHTE3 JKHpPHBIX KHUCIOT U TPHUALWITIUMLEPONOB. buocuHTes
XOJIECTepUHA U JKETUHBIX KUCIOT. buocunres riunepodochonunuaos.

Pa3nen V.HykienHoBbIe KHCJIOTBI, MOJIEKYJIsipHasi onosorus (12 gac.)

Tema 1. DTanbl cTAHOBJIEHUS MOJIEKYJISPHON OHOJIOTUM KAK HAYKH,
JA0KA3aTeJbCTBA TeHETHYECKOM POJIM HYKJIEeHMHOBBIX KucJa0T (1 yac.)

MonekynspHass  Ouosoruss - Hayka O  MeXaHuW3MaxXx  XpaHEHHf,
BOCIIPOU3BEAECHUS, IMEpelayd M peaju3aldd TEeHEeTUYECKO HHPOpMaLUH, O
CTPYKType U (QYHKIHUAX HEPETYISIPHBIX OHOMOIMMEPOB - HYKJIEHHOBBIX KUCIOT U
OenkoB. Jloka3zaTenbCTBa T€HETHMYECKOW POJM HYKIEHHOBBIX KHUCIOT. OTMbITHI
Openepuka ['puddura. DxcriepumenT Anbdppena Xepmu 1 Maptel Yeit3. ONbIThI
Openkenst - Konpara. XpoHONOTHS COOBITHI, TOATOTOBUBIIMX CO3JaHUE
Yorconom n Kpukom monenu nsoviHou cnupanu [JHK. OcHoBHBIE OTKpBITHS
MoutekyspHoit ouonoruu. Oyukuu JJHK.

Tema 2. HykienHoBbie KHCJIOTHI (2 Yac.)

XPpOHOJIOTUSI OTKPBITUMA, MOATOTOBUBIIMX CO3/1aHUE YOTCOHOM U Kprkom
mozenu asoviHon cnmpanu JIHK. IlepBuuHas CcTpykTypa HYKIIEMHOBBIX KHMCIOT.
HyxkiieoTuibl - MOHOMEPBI HYKJIEMHOBBIX KUCJIOT. [lyprHOBBIE U TUPUMUIUHOBBIC
ocHoBaHUA; CaxapHbld KOMIIOHEHT HYKJIEOTUAbl. HyKkileo3um; TIIMKO3UaHAas CBSI3b;
docdaTtHbIl ocTaTOK, €ro monoxeHue. Pasmuunbie Tunel HykiaeotunoB. JIHK u
PHK. Mexnykneotuansle cBa3u. [lonsgpHocTe numHenHOW 1nenu. Cxema
MOJIMHYKJICOTUTHOW 1enu: TMeHT030(ochaTHbIl Kapkac W OOKOBBIE TPYIIIHI.
Xumudeckas M DH3UMATHYECKas  Jerpajanus  HYKJICMHOBBIX  KHCIIOT.
DK30HYyKJI€a3bl M B3HJOHYKJIea3bl. [IpUHIUIBI KOJIUYECTBEHHOIO OMNpEeeIeHUs
HyKJIenHOBBIX kucinoT u pasaenenue JIHK u PHK VYasTpadmoneroroe
MOTJIONIEHNE HYKJIEMHOBBIX KHUCJIOT M €ro npuMeHeHue. KoimnuecTBeHHOE
COOTHOIIIEHHE a30THUCTHBIX OCHOBAaHMM B HYKIEHMHOBBIX Kuciorax. IlpaBuia
Yapradhda. CroenmuduyHOCTh KOJUYECTBEHHBIX COOTHOINEHUN  a30THUCTHBIX

OCHOBaHHUM B HYKJICMHOBBIX KHCJIOTax. PaBHOBECHOE HGHTpI/I(I)yFI/IPOBaHI/Ie B
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rpaguenTe 1oTHOCTH. ['ereporenHocts JIHK 1o cocraBy. Hyxkneorunnas
MOCJIEA0BATENBHOCTh HYKJIEMHOBBIX KHUCJIOT. METOIbl ONpeneNeHusl MEePBUYHON
MOCJIEIOBATEILHOCTH HYKJIEOTHIOB: MeTod Makcama - ['mnbepra u meton
CoHrepa. 3HaueHue u3zydyeHus nepBudHoM cTpykrypsl JIHK mia mccnenoBanus
GYyHKIMOHUPOBAHUS  KUBBIX CHCTEM, pEIIEHUS MpOOJIeM SBOJIOUUU U
CUCTEMATHUKH.

Tema 3. MakpomoJiekyasipias crpykrypa JIHK u renernueckuii kox (2
yac.) [TpuHUIMITBL CTPOECHUSA JIHK. DOU3NKO-XUMHUYECKHE BOMCTBA
(GYHKIIMOHATBHBIX TPYIIT HYKJIEHHOBBIX KUCJIOT U BO3MOKHOCTH HEKOBAJICHTHBIX
B3aUMOJICUCTBUI Mexay HUMH. DocdaTHble TPYNNbl U MOJUIICKTPOIUTHAS
IIPUPOJIA MOJUMEPA. A30TUCTHBIE OCHOBAHUS U BOJOPOAHBIE CBS3U MEKIY HUMHU.
['uapodoOHbIe B3aUMOJEHCTBUS (CTIKUHT-B3aUMOICUCTBYSI) B TOJIMHYKJICOTH IAX.
[BoiiHas cnupans YorcoHa-Kpuka. [IpuHIMI KOMIUIEMEHTApHOCTH U €ro
ouonornyeckoe 3HaueHue. Crnupanuzanus. [lapamerpsl cnupanu. A-, B- u Z-
dbopmer JIHK. I'mmoxpomusm JIHK. FEro cBa3p €  yHnopsiiOYEHHOCTHIO
PACIIOJIOKEHUS a30TUCTBIX OCHOBAHUM B MOJIEKyJI€E. JleHaTypauus 1ayLeno4edHbiX
JIHK. Buusiare MOHHON cuiibl, TUApO(OOHBIX pacTBOpUTENe, MO4YeBUHBI, pH,
temneparypbl. [[oHSTHE O TJIABIEHUM CHUpaAW; TEMIleparypa “TUIaBIEHUS , €€
CBS3b C HYKJICOTHUAHBIM cOcCTaBOM. [ 'unepxpomusbiii 3¢ dekr. KoonepatuBHOCTD
npouecca. Penarypaums [HK. VYcnoBus penarypauuu. MonekynspHas
ruopuam3anus JTHK. YcmoBus rubpunmuzaruu. [Ipmenenue meronos JIHK/JITHK u
PHK/JIHK rubpuauzanuu. ['eHeTHYeCKU KO/ - 3TO CUCTEMA 3anucu UHGoOpMaIuu
O TIOCJIEIOBAaTEIbHOCTH PACIOJOKEHUSI aMUHOKHUCIOT B O€lKax ¢ IOMOIIbBIO
MOCIIEIOBATENLHOCTH  pacnonoxenuss HykineotuaoB B JHK. T'amo T.A.,
Hupenbepr M., Jlenep @., I'. Marreu, C. Oyoa. CBoHcTBa TEHETHUECKOTO KOJa.
HeonHO3HAUHOCTH CrlapuBaHMsl HYKIEOTHAOB B TPEThEM IIOJOKEHHUHM KOJIOHA U
antukogoHa. Codon usage unu codon preference. IBoNIOIMS TEHETUYECKOTO KOJIA.
['enernueckuii kon mutoxoHapuii. Mupopmanmonnas emxocts JJHK.

Tema 4. Pemummkamma JHK (2 wac.) Permmmkamus JIHK - mporecc,

OCYH.ICCTBJIHGMHﬁ KOMIIJICKCOM (bCpMCHTOB )41 6CHKOB, BBIITOJIHAIOINX
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TOMOJOTHYECKYI0 (YHKLHIO, CyTh KOTOPOTO 3aKJIIO4YaeTcss B 0Opa30BaHUU
unentuunbix  komud JIHK nms mepemaum  reHetwmdeckod uHopMamuu B
MOKOJIEHUAX KJIETOK M OpraHu3MoB. [IpumHumnel perumkanuu. Jloka3aTenbCTBO
ITOJTyKOHCEPBATUBHOIO MEXaHHW3Ma peaymmkanuu. depmeHTaThBHAs CUCTEMA
cunte3a JIHK in vitro. [lonsitue o matpuue u 3arpaBke. CTpoeHHE U CBOWCTBA
JHK-nomumepaszel Kopuoepra (JJHK-nomumepassr 1). Cxemsl perummkanuu JTHK
in vivo. PermukatuBHas Buika. @parmentsl Okazaku. Origin. Permcoma. benku
npenpaiimunra. [Ipaiimocoma. Tomonoruueckue npoo6iemsl perukanuu JIHK.
benku  AnbOeprca. [I'enmkaszel. Tomoumszomepaspl. Mogens  "TpomOoHa'.
Ocobennoctu perukanuu JIHK sykapuor. [onupernukon. Tumnsl pemivkanuu.
OcHoBHbIE dTanbl permkanuu. CKOpOCTh PEIUIMKAMM Yy TPO- W JYKApHOT.
[Tpuunssl ommobok npu cunteze JHK, Oransl nmpoepku. TenomepHsie MOBTOPHI,
TejgoMepasa. « MMUT Xeidauka», Teopust ctaperus A.M. OnoBuukoBa. OOpaTHbIe
TPAHCKPUNTA3bl. TOYHOCTH PEIUINKALIAH.

Tema 5. Tpanckpunuusi y npo- u dykapuot (2 vac.)TpaHCKpHUIIHS - 3TO
cunte3 Bcex BunoB PHK mo marpune IHK, ocymectusemsiii hepmentom JTHK-
3apucumoil PHK-nonumepa3zoit. [Ipuniune! Tpanckpunuuu. [lousarre o0 onepoHe.
Ocob6ennoctu cTpykTyphl npomotopa. biok IIpudnoBa. CyObeAMHUYHBIN COCTaB
PHK-nomumepasbr E.coli. Dtambl TpaHCKpUNIMH. DJIOHTAMOHHBIA KOMIUIEKC.
Nurubutopsl TpaHckpunuuu. Perymnsimus TpaHckpumnimud. Cxema HETaTUBHOU
uHaykiun  Kakoba wu  Mono. OcCOOEHHOCTH  TPAHCKPHUIIUU  JYKapHOT.
PacnonoxxeHue perysisiTOpHbIX M CTPYKTYPHBIX 4dacTtel reHoB sykapuorT. PHK-
nosmmMepasbl. biok Xoraeca. bazanpHbie (aKTOPBI TPAHCKPUMIITUU. IHXAHCEPHI,
CalJIEHCEDBI, MHCYJISATOPBI. [Ipoueccunr MPHK: KEMUPOBAHUE,
MOJMAJACHUINPOBAHUE, CIUIAMCHHT, peAaKTUpOBaHUE. DYHKIINN «K3MIa» U «IIOJUA -
xBocTtay. Nudpopmodepst u undpopmocomsl CrutaiicMHT, TpaBuia, MPUpPoOJa U
¢bynkuuu. CrimaiicocoMbl. MexaHU3Mbl CIUIaCUHTa. DK30H-UHTPOHHAS CTPYKTYypa
reHa. Tumel aJbTEPHATUBHOIO CIUIAMCUHTA. [IpOMCXOXIEHWE WHTPOHOB,
sBomonua W GyHKuuu. AnprepHatuBHb crmaiicuHir mPHK. Mansie PHK.

Bropuunas ctpykrypa wmanbix PHK. Asrocmmaiicunr, Tomac UYek. Irtambl
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nerpamaimu MPHK. Mexanusmer skcnopra MPHK. ®axrtopsl smoHranmm u
TEpMUHAIMU TpaHCKpUNIUU. CKOPOCTh U TOYHOCTb.

Tema 6. Tpancasuusi (2 wac.) Cucrema axkTHBAllUM W TPAHCIOPTa
amuHOKuca0T B pubocomsbl. Posib TPHK B Tpancisaumu. Hsoakuenropusie TPHK.
Amunoauun-tTPHK-cuHTeTaspl.  benokcuHTe3upyomas  CHUCTEMa  KJIIETKH.
Crpykrypa pubocom. Karanutuueckue LEHTpPHI: CIEUU(DUUECKOTO y3HABaHUS,
JOHOPHBIA AKUENTOPHBIN, Karanmutndeckud. CrTpykTypa TpancnoptoHoi PHK,
IepBUYHAs, BTOPUYHAs, TpeTHYHas. AHTUKOAOHOBasg nemid.  CuHTe3
nosunentuaoB Ha  pudbocome. llocmenoatensHocth  IllaitHa-/lanbrapHo.
Perynsauust o6pazoBanusi pubocomueix PHK wu OGenkoB pubocom E.coli.
WHnnpanus TpaHCISAUMUA. OJOHTauusl TPAHCISUUU. TepMUHAIUS TPaHCISLUU.
OPhexTuBHOCTh TpaHCHANUH. TOYHOCTH OEJIKOBOTO CHUHTE3a. DHEPreTUUYECKHUE
3aTpaThl Ha TpaHcsiuuio. [locTTpaHcasunoHHble MOAU(PUKALIUN MTOJIUNIEITUAHON
uenu. Perynsuus Ha ypoBHE TpaHCKpUNIUU. ATTeHyanus. DakTopbl TPAHCISIUU.
WHruOuTopsl TpaHCISAIUK. Perymsmus skcrpeccuy reHOB Ha ypOBHE TPaHCIIALIUU.
AnTtucmeicioBsie PHK, TpaHCIALMOHHBIE SHXAHCEPBI.

Tema 7. MoJsekyJsipHble OCHOBBI mpoucxo:kaeHusi ku3uum (1 wuac.)
['mobanbHOE (UIOreHEeTHUEeCKoe MAPEeBO JKU3HU IO JaHHBIM CEKBEHUPOBAHUS
nocinenoBatenbHocte p/IHK (e By3). MonekynspHasi 3BOTIOLNS T€HETUYECKUX
cucteM (KomuanoB). OCHOBHBIE TMIOTE3bl BOSHUKHOBEHHUS KU3HU: [laHcmepmus,
buorenes, Aowuorene3. Teopusi Ouomossza. DBomronusi MPoOHOHTOB. benkoso-
koanepBaTHasa teopuss Omapuna. Mup PHK kak npenniecTBeHHUK COBPEMEHHOMU

KHU3HH.

Il. CTPYKTYPA U COJIEP)KAHUE ITIPAKTUYECKOM YACTH
KYPCA

Cemectp 3. JIabopaTopHbie padoTsl (36 yac.)
JlabopaTtopHasi paGora Ne 1. BBoaHoe 3ansitue (2 4ac.)

1. HCTpyKTax MO TEXHUKE 0€30MaCHOCTH.

13



2. 3HaKOMCTBO C OpraHu3anuel 1abopaToprun, MECTaMU XPaHECHUS CPEICT
nepBoit momorniu, CHU3, 3neKTpruuecKuMu IMKUTAMH, CPEACTBAMU MOKAPOTYILIEHUS

3. 3HaKOMCTBO C 0€30MaCHBIMA METOABMH MTPOBEICHUSI MPOCTEHIIINX
71a00pATOPHBIX OTEpaIIHid.

4. N3yueHue nmpueMoB pabOThl ¢ aBBTOMATUYECKON MUIIETKOM.

JlaGoparopHnasi padora Ne 2. beaku. [{BeTHble peakunu Ha Oesiku (2 yac.)

1. Cneunduueckue peakuuu Ha Oenku: KcaHTonmpoTenHOBas peakuus
Mynbaepa Ha apoMaTHYECKHME aMUHOKHCIOTHI;, Peaknnss MwunoHa Ha THpPO3UH;
Peakuus Cakaryun Ha apruHuH; Peaknus AnamkeBuua Ha Tpuntodan; Peakuus
®oJst Ha, UCTEUH U LIUCTHH

2. Obmue nBeTHBIE peakuuu Ha Oenku: buypetoBas peakius [InotpoBckoro
Ha NEeNTUIHYIO rpymiy; HUHruagpruHoBas peakius Ha aMUHOTPYIIITy, OOHApYKEHUE
OTIIEYATKOB MAJIbLIEB Ha O€Maru ¢ MOMOUIbI0 HUHTUAPUHOBOM PEAKIIUU.

3. CocraBnenue otuera. Munu-onpoc. Y6opka paboyero mecra.

JlabopaTtopnass padora Ne3. CunekrpodoromMeTrpuyYecKHMili  MeTOX
KOJIMYECTBEHHOI0  ompeaedeHuss  Oeaka  mo  yabTpaduoJIeTOBOMY
MOTJIOIIEHHuI0. (2 yac.)

1. 3HAKOMCTBO C TEOPETUYECKUMU OCHOBaMHU (HOTOMETPUUECKOrO METO[a,
3aKOHAaMU CBETOIOTJIONIEHUS, KOHCTPYKIMEH crieKTpodoToMeTpa.

2. [Ipurorosienue KamMOpOBOYHBIX  pacTBOpoB,  pabora  co
cnektpodoromerpoM. KonmuecTBeHHOEe ompeseneHne Oeiaka B pacTBOpe 10
yIbTparOIETOBOMY MOTJIOIIEHHUIO METOJOM BhIuUCieHUs o hopmyiie Kanbkapa
Y METOJIOM KaJIMOpOBOYHOTO rpaduka.

3. CocraBnenue oTuera, yoopka pabodero mecra.

JlabopaTtopuass padora Ned. doroMerpuyUeckoe ompeaeieHue 0Oeaka
OMypeToBBIM METOAOM. (2 4ac.)

1. [IpuroroBieHne KaauOPOBOUYHBIX PACTBOPOB, XOJIOCTOU MPOOKI, 3aa4H.
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2. Pabora co cmexkTpooTOMETpOM, HU3MEPEHHE ONTUYECKHX IIJIOTHOCTEH
pPacTBOpOB

3. Iloctpoenue kammOpoBOYHOTO TpaduiKa, OMpeneiICHHE KOHIEHTPAIUU
OeJika B 3a7a4H.

4. CocTaBieHue oT4yeTa, yoopka pabouyero mMecra.

JlaGopaTopHnasi padora Ne 5. AHAIM3 cMeCH AMMHOKHCJIOT METOI0M
paamuajibHoi XxpomaTorpaduu Ha 6ymare (2 Jac.)

1. OOmee 3HAKOMCTBO ¢ Teopueill Xpomartorpaduu. 3HAKOMCTBO C
NPUHIUIIAMU PACTIPEAETUTENIBHON XpoMaTorpapuu.

2. llomroroBka paauanbHOW OyMakKHOW XpomMarorpaduu, HaHECEHUE
CTaH/JAapTOB U HEU3BECTHON CMECH aMUHOKHCIIOT.

3. [IposiBnenne xpoMaTorpaMmbl B XpoMaTorpadudeckoil Kamepe.

4. OOnHapyxeHu€ aMHHOKHCJIOT Ha XpomaTorpamMme ¢ TOMOIIBIO
HUHTUPUHOBOM peakiuu, onpenenenue Rf. Onpenenenre cocraBa HEU3BECTHOU
CMECU aMUHOKHUCIIOT

5. CocraBnenue oTuera, yoopka pabodero mecra

JlaGopaTopHasi padora Ne 6. AHAIU3 CMeCH AMHMHOKHUCJIOT METOI0M
TOHKOCJIOHHOI XpoMaTorpaduu Ha cuimkarese (2 Jac.)

2. ITonroToBKa TOHKOCJIOMHOM XpOMaToOrpaMMbl, HAHECEHHE CTaHJIAPTOB U
HEU3BECTHOM CMECH aMHHOKHCIIOT.

3. [IposiBneHue xpomaTorpaMmmMbl B XpoMaTorpapuueckoil kamepe.

4. OOnHapyxeHH€ aMHHOKHCJIOT Ha XpomaTorpamMMmMe ¢ TIOMOIIBIO
HUHTHIPUHOBOM peakiuu, onpenencHue Rf. Omnpenenenue cocraBa HEeM3BECTHOU
CMECH aMUHOKHUCIIOT

5. CocraBnenue otuera, yoopka pabodero mecta
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JladoparopHasi padora Ne 7. KosiuuecTBeHHOE onpe/ie/ieHue
AMHHOKHCJIOT MeTOA0M (pOPMOJILHOI0 THTPOBaHUs (2 yac.)
1. 3HaKOMCTBO C NPUHUUIOM M IPAKTUUYECKUM 3HAY€HHEM (POPMOJIBHOTO
TUTPOBAHUS
2. I[loaroroBka TabJIETOK IIUIMH-0MO U1 aHAIN3a
3. IlpoBeneHne KOHTPOIBHOTO U OMBITHOTO (DOPMOIBHOTO TUTPOBAHUS

4. CocTaBiieHue oT4eTa, yoopka pabouyero Mecra.

JlaGopaTopnasi padora Ne 8. /{luaiu3 dekoB (2 yac.)

1. 3HakoMCTBO C (UBUKO-XMMUYECKHUMH CBOMCTBAMHU OCJIKOB (JIHau3,
U303JICKTpUYECKas TOYKA, BhICAJTMBAHUE, PACTBOPUMOCTh W OCAXKIACHHE OCIIKOB).
[IpakTHyeckoe 3HaUCHUE JUaIn3a.

2. llpBenenue nuanu3a — MOATOTOBKA pacTBOpa Oelika i Juain3a, cOopka
JMaIn3aTopa.

3. IlpoBeneHue KauyeCTBEHHBIX pEAKIUMH Ha OCJNOK W XJIOpUJ HOHBI B
Janu3are.

4. CocraBiieHHe oTueTa, yoopka paboyero Mecra.

JlaGopaTopnasi padora Ne 9. PacTBOpuMOCTD M ocaxkIeHue 0eJIkoB (2 Jac.)
1. [IpoBeaeHune peakiuii ocakeqHUsT OCIKOB: BBICATMBAHUE HEHTPOATHLHBIMU
COJISIMHU, OCaXJEHUE MPU HArPEBAaHUU, OCAXKJCHHUE MO JCHTCBUEM MHUHEPATbHBIX
KUCJIOT, OC&XJACHUE TIOA JICUCTBUEM OPTraHUYECKUX KHCJIOT, OCaXICHUE
ANKaJTOUIHBIMU PEAKTUBAMU.

2. CocraBneHue otuera, yoopka padbodero Mecra

Jlabopatopnass padora Ne 10. dunexTpodope3 0OelkoB B
MOJTMAKPWIAMHUIHOM reJie. (2 yac.)
1. 3HaKOMCTBO ¢ METOJIOM 3JieKTpodope3a OENKOB B MOTHAKPUIAMUIHOM
rene. [IpakTuueckoe 3HaU€HNE JAHHOTO METOJa

2. 3anuBKa rejs s d5ekTpodopesa
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3. [ToaroToBka pacTBopa Oenka aJis daexkTpodopesa

Jlabopatopuass padora Ne 11 JduaekTpodope3 0OeIkoB B
MOJIMAKPUJIAMMIHOM reJie. (2 yac.)
1. Coopka amnmapata ajst anekrTpodopesa
2. IIpoBeaenue anexrpodopesa
3. JleMoHTax arnapara, U3BJIeYeHUE U OKpAIIMBAHUE Tesl

4. CocraBiieHHe oT4eTa, yoopka pabouero mecra

JlaGopaTopnas padora Nel2. KosutokBuyMm no teme «beakn» (2 4yac.)

JlabopaTtopHnasi pad6ora Ne 13. CnennduuHocts pepmeHToB (2 yac.)

1. 3HaKOMCTBO ¢ (pepMEHTaMH KaK OMOJIOTMYECKUMU KaTaau3aToOpaMH.
Bricokas ciennuIHOCTb — OJTHO M3 BAKHEHIITUX CBOWCTB (PEPMEHTOB, KaK
Katanu3atopoB. [[puuuHbl BRICOKOU criennpuuHOCTH (pepMeHTOB. THIIbI
cnenupUIHOCTH PEPMEHTOB — a0COJIOTHAS, TPYIIOBasA, CTEPEOCTIUPUIHOCTb.

2. Onpenenenne cienupuIHOCTU ypeasbl.

3. Onpenenenue cuenuPUIHOCTH aMuUIa3bl.

4. Onpenenenrie cieu(puIHOCTH MaTbTa3bl.

5. Onpenenenue crienu@uaHOCTH HyMapassbl.

6. CocraBneHue otyeta, yoopka pabodero mMecra.

JlaGopaTopHnasi padora Nel4. Kodakrops! (pepmeHTOB (2 4ac)

1. 3nakomcTBO ¢ KodakTopamu GepmenToB. KopepMeHThI 1 pocTeTnyecKre
rpynnsl. Hukotunamuaaeie u pubodaaBuHOBEIE KOGAKTOPHI — CTPYKTYpa U
dbyukiuu. Tuamuanupodocdart kak KopakTop.

2.00HapyxeHHe HUKOTHHAMU/IAICHUHINHYKICOTH 1A B IPOAKKAX.

3. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE (DYHKIIMH (PIIABUHOB.

4. ObHapy>KeHHe THAMUHA 110 00Pa30BaHHUIO THOXPOMA

5. CocraBnenue otyeTa, ybopka paboyero mecra
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JlaGopaTopHasi padora NelS. OnpeneseHue TeMnepaTypHoOro OonNTUMyMa
(¢pepmenToB (2 yac.)

1. [TousiTHe O TeMIepaTypHOM ONTUMYME (DEPMEHTOB, TPUYUHBI
BO3HMKHOBEHUS JJAHHOTO siBJIeHUS. [[pakTuueckoe U TeopeTHueckoe 3HaUeHHE
TEMIEPATYPHOTO ONTUMYyMa. MeTo 1 OnpeieICHUs] TEMIIEPATYPHOTO ONITUMYyMa
dbepMeHTa.

2. OnpeneneHre TEMIIEPATyPHOTO ONTUMyMa aMHJIa3bl U Pa3HbIX HICTOYHUKOB
(ciroHa, cO0/l, MUKPOOPTaHU3MBI)

3. CocraBneHue oTdera, yoopka paboyero mecra

JlaGopaTopHasi padora Nel6. Onpeanesenue pH-ontumyma gpepmeHTOB
(2 gac.)

1. Ilonsitue o pH-onTMyMe GpepMEHTOB, MPUUYMHBI BOSHUKHOBEHUS JAHHOTO
aBienus. [Ipaktuueckoe u Teopernueckoe 3HaueHue pH-onrtumyma. Meton
onpenaenenus pH-ontumyma gpepmenTa.

2. Onpenenennie pH-onTMyMa amuiia3bl M pa3HbIX HCTOYHHUKOB (CIIIOHA,
COJION)

3. CocraBneHue otyeta, yoopka pabodero Mmecra

JlabGopaTopnas padora Nel7. UcciienoBanue BJIAUSIHUSI AKTUBATOPOB U
HHIMOMTOPOB HA AKTUBHOCTHL (hepMEHTOB (2 4ac.)

1. [Tonsitne 06 akTHBaTOpax M MHTHONTOpPax hepmMeHTOB. KOHKYpEHTHBIC U
HEKOHKYPEHTHbIE UHTUOUTOpBI. OOpaTUMBbIe U HEOOPATUMbIE HHTUOUTOPBI.
MexaHu3M JeicTBUS aKTUBATOPOB U MHTMOUTOPOB (pepMeHTOB. [IpakTrueckoe
3HaYeHHE aKTUBATOPOB U UHTUOUTOPOB.

2. Onpenenenre akTUBUPYIOUIETO U MHTMOUPYIOIIETO BIUSHUS
HEOPraHWYECKUX COJIEH HA aKTUBHOCTb aMUJIA3bl CIIFOHBI

3. CocraBnenue otyeTa, ybopka paboyero mecra
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Jla6opaTopnasi padora Nel8. KosstokBuym nmo teme «@epMeHTHI» (2

yac.)

Cemecrp 4. JlabGoparopnsblie padotsl (17 yac)
JlaGopaTopHasi padora Ne 1. XumMu4yeckne cBoiicTBa yrJjieBoaoB (1 yac.)
1. OOume peakuu Ha yrjieBOIbIL:
Peakuus ¢ Hadronom (Ilomobenora-Momnuiiia)
2. Peakuys Ha BOCTaHABIMBAOIIME CBOWCTBA CAXaPOB:
Peaxuus Tpommepa;
Peakums Hunanpaepa.

3. Cnenuduryecknue peakliui OTAENIbHBIX KIACCOB YIJIEBOOB:
Peaxkuus bapdena (s oTimuns nucaxapujioB OT MOHOCAXapHI0B)
Peaknus CennuBaHOBa Ha KETO3Y
Peakuust buans (Ha OTKpbITHE TTEHTO3)

MoHast peakiyst Ha MOJTHCAXAPHIbL.

JlaGopaTopHasi padora Ne2. AHAIM3 CMeCH PACTBOPUMBIX YIJI€BOA0B
pacTeHUil aMMHOKHUCJI0T METOI0M TOHKOCJIOIHOM XpomaTorpaduu Ha
cuiukarese (2 vac.)

1. M3BneueHne pacTBOPUMBIX YTJIEBOJIOB U3 PACTEHUM.

2. TlonroToBKa TOHKOCIIOMHOM XpOMAaTOTpaMMbl, HAHECEHHE CTaHIAapPTOB U

CMECH YTJIEBOJOB U3 PACTECHHM.

3. [IposiBneHue xpomaTorpaMmMbl B XpoMaTorpapuueckoil kamepe.

4. OGHapyXeHHE YTIEBOJOB HAa XpOMATOrpaMMe C MOMOIIbIO aHTPOHOBOTO

peaktuBa, omnpeneneHue Rf. OmnpenencHue coctaBa pacTBOPUMBIX YIJICBOJIOB
pacTHUM.

5. CocraBnenue otuera, yoopka pabodero mecra
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JlabGopaTopHnasi padora Ne3. KosimuecTBeHHoe onpenenenne Buramuna C
B aITEYHOM npenapare. (2 4ac.)

1. buocunre3 Butamuna C. buonornyeckas pons Burtamuna C. Buramun C B
MEJIMIIMHE U TUTAHUU YETIOBEKA.

2. KonnuecTBeHHOE ONpeAEIeHUE colepKanns BuTamMuHa C B aieTYHOM
npernapare MeTOJA0M HOAOMETPUUYECKOTO TUTPOBAHHMS (METO TOC. (hapMaKOTIeH )

3. CocraBnenue oTuera, yoopka paboyero mecra.

JlaGoparopnas padora Ne4, KosimuecTrBenHoe onpenenenue Buramuaa C Bo
(ppykTOBOM COKe. (2 yac.)

1. 3HaKOMCTBO ¢ ME€TOJaMHU KOJIMYECTBEHHOTO onpeaesneHus: BuramuHa C B
IPUPOAHBIX 00BeKTax. MeTon onpeneneHus: Butamuua C TuTpoBaHueM 2,4-
TUX0opPeHOTMHAOPEHOISITOM.

2.YcraHoBlieHue TUTpa pactBopa 2,4-nuxsopdenonunaodensita HaTpus 1Mo
anTeyHomy npenapaty Butamuna C.

3. TutpoBanue BuTamuHa C BO ()pyKTOBBIX COKaX.

4. CocraBiieHH€e O0T4eTa, yOOpKa pabouero mMecra.

JlaGopaTopHasi padora Ne5 Xumudeckue cBOiicTBa JTUNMAOB. (2 yac.)
1. PacTBOpUMOCTH JIUITUIOB
2. BoisiBNieHHe HEHACBIIIEHHOCTH JIUTTHI0B
3. OGHapy>keHre CBOOOIHBIX KUPHBIX KUCTIOT
4. KauecTBeHHbIE peakinu Ha xolyiectepuH (Peakuust ¢ cepHOil KUCIOTOMH,
peakuust [1udda, peakuus bypxapna).
5. KauecTBeHHbIE peakliMi HA BUTAMHUHBI rpyninbl A (peakius IpamMmMmona);
6. KauecTBeHHBIE peaKIIM Ha BUTAMHHBI TPyNIbl [l (peakiys ¢ aHWIMHOM,
opomMom);
/. KauecTBeHHbIE peaklud Ha BUTaMUHBI rpytIbl K (peakius ¢ aHUIMHOM,

JTUATUIIMATIOHOBBIM 3(UPOM);

20



8. KauecTBeHHBIE peaklii Ha BUTAMHHBI Tpymibl E (peakiusi ¢ XJIOpHBIM
xeine3oM, ¢ koni. HNO3);
9. KauecTBEHHBIE PEAKIHMH HA JKEIYHBIE KUCIOTHIL.

10. CocraBnenue otueta, yoopka pabodero Mecra.

Jla6opaTopnasi padora Ne6 IIpuroroBijieHre JUNMHIHBIX YIKCTPAKTOB (2
yac.)

1. 3HaKOMCTBO C METOJaMHU W3BJICUCHUS JIMMHIOB W3 PACTUTEIBHBIX U
KUBOTHBIX TKAHEH.

2. DKCTpaKUHus JIUIUAO0B U3 KUBOTHBIX U PACTUTEIBHBIX TKAHEH

3. OTMBIBaHHE 3KCTPAKTOB

4. YnapuBaHHE U CyILIKa YKCTPAKTOB

5. [lepepacTBOopeHrEe HIKCTPAKTOB U UX KOHCEPBAIIHS

6. CocTtaBneHue oT4yeTa, yoopka pabodero mecra

JlaGopaTopnas padora Ne7 Pa3nesnenue qunuaoB (2 yac.)

1. 3HakOMCTBO € METOJAMM paslaelieHus JunuaoB. lIpemapatuBHblE U
aHATMTUYECKUE METOJIbI pa3/ieJICHUs] TUMUAHBIX cMeceil. MeTo bl 0OHapyKeHUs U
UJECHTU(PUKALIMY JIUTUI0B HA XpOMaTorpaMMax.

2. TonkocoiiHas xpoMatorpadus JIUMHUIOB U3 PACTUTEIHHBIX TKAHEH.

3. ToHkocnoHas xpoMarorpadust JUMHUI0B U3 TAKHEH )KUBOTHBIX

4. Cpoeuuduyeckoe OOHApYy)KEHHE  TIIMKOIUIUIOB,  (PoCchHOIUIHIOB,
Hecrnenuduueckoe 0OHapyKEHUE JIMIMHUIOB HAa THKOCJIOWHBIX XPOMAaTOrpaMmMax.

5. CocTaBneHue oT4yeTa, yOopka pabodero mecra.

JlaGopaTopHasi padora Ne§. BoiiesieHue HyKJIE€HHOBBIX KHCJIOT (2 yac.)
1. 3HaKOMCTBO C METO/IbI BHIJICTICHUS U OUYUCTKUA HYKJIEUHOBBIX KHCIIOT
2. Beigenenne JIHK u3 sxuBOTHOM 1eueHU U MOJIOK PBIO

3. CocraBnenue otueTa, yoopka pabouero mecra
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JlaGopaTopHuasi padora Ne9. XuMu4ecKkuii COCTAB HYKJIENHOBBIX KUCJIOT
(2 yac.)
1. 3HaKOMCTBO C XMMHUYECKUM COCTABOM HYKJIEMHOBBIX KHCIOT
2. KuCIIOTHBINM TUAPONIN3 HYKJICHHOBBIX KUCIIOT M HYKJICOITPOTCHHOB
3. AHanM3 KUCJIOTHOTO THAPOJIN3aTa HYKJICTPOTCHHOB:
[[BeTHBIE peakIMy Ha TOJUIICTITHIBI, TyPHHOBBIC OCHOBAHMS,
dochomununel; OOHapykeHHe HykJ1eo3uaaudochaTos;

4. CocraBiieHHe oT4eTa, yoopka pabouero mecra

Cemectp 4. IIpakTnueckue 3ansaTus (17 gac.)

3ansitue 1. KosutokBuyM 1o teme «YriieBoabl» (2 yac.)
1. CtpykTypa 1 HOMEHKJIATypa yTieBOI0B
2. buosiornyueckas pojib yrieBOJI0B
3. 'muxomus. CyOcrpaTHoe pochopunrpoBaHue.
4. Yrunuzamnus nupyBara, OpoxeHue, OKUUJIUTEIBHOE
NneKapOOKCUIMPOBAHUE TUPYBAaTa.
5. [luks TpuKapOOHOBBIX KUCIIOT
6. DJNEKTPOHTPAHCIIPOTHAS LEMb MUTOXOHIPUH.
7. OxwucnurensHoe ¢dochopunupoBanue. Mexanusm gaeiictBus ATO-
CUHTETA3bI.
8. I'mokoHeorenes

3. buonornyeckoe OKUCICHUE U SHEPTCTHICCKUI OOMEH:

Bansitue 2. KosutokBuym no teme «JIunuasl 1 6MoJioruvyeckne MeMopanb» (2
qyac.)
1. IloHaTHe 0 MUIIMAaX.
2. buonoruueckas poJib JUIKUI0B
3. Knaccuduxkanus xupHsix kuciot. [IpeacraBurenu
4. Knaccudukarius JUIAI0B.

5. KupopacTtBoprmble BUTAMHUHBI
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6. DU3NKO-XNMHYECKHE CBOMCTBA JINITNIOB

7. CTpykTypa MeMOpaH — MOJIEJb JIMITHUIHOTO 03€pa U KUJKOCTHO-
MO3aW4HAas MOJEIb.

8. dyHKIMK OMOTOTHYECKUX MeMOpaH

9.Pacuienienue Tunua0B B MUIIEBAPUTEILHOM TPAKTE, TPAHCIIOPT B
KPOBH

10. b-oxcuneHue >KUPHBIX KACIOT

11. buocunTes raunepodochoaunuIoB

3ansTue 3. Cemunap «MoJiekyjasipHasi 0M0JIOTHST KaK HAyKa, HANPaBJIeHUsA
pa3BUTHS, OCHOBHBIE MOHATHS» (1 4ac)
1. JlokazarenbcTBa FeHETHYECKOM POIM HYKJIEMHOBBIX KHACIIOT.
2. Ombitel Openepuka [puddura. Dxcnepument Anbdpena Xepmm u MapTte
Yeiis.
3. Ombitel ®penkenssi - Konpara. XpoHoNorusi cOOBITHM, IMOATOTOBUBIIMX
coznanue YorcoHoM u Kprkom monenu nBoiHon cnimpam JJHK.

4. Oynxuyu JTHK.

5. OCHOBHBIE OTKPBITHSI MOJIEKYJISIPHOM OMOJIOTHUH.

ansitue 4. Cemunap «Ilpupona renernveckoii mapopmamum» (3 yac)

2. IlepuuHas cTpykTypa HykiaenHoBbIX kucioT. JJHK u PHK.

3. IIpuHIUIIBI KOJIWYECTBEHHOTO OIPEICICHUS HYKJIEHMHOBBIX KHUCIOT H
paznenenue JJHK u PHK YasTpaduoneroBoe moriomieHrne HyKICUHOBBIX KUCIOT
U ero npumeHeHne. KonnuecTBEHHOE COOTHOILIEHME A30THCTHBIX OCHOBAaHHMM B
HYKJIEMHOBBIX kucioTax. [IpaBuna Yapradda.

4. Crneuuu4HOCT,  KOJUYECTBEHHBIX  COOTHOIIEHUN  A30THUCTHBIX
OCHOBAaHUM B HYKIEHMHOBBIX KucioTtax. ['ereporenHocts [JHK mno cocrtay.
HykneotuaHass  mocCiaenoBaTeNbHOCTh — HYKICHMHOBBIX — KHCJIOT.  MeTomasl

OIpCACICHUA HGpBH‘IHOﬁ MMOCJICA0BATCIIbHOCTH HYKJIICOTU/IOB. 3HaueHUE HN3Yy4YCHUA

23



nepBuyHOil CcTpykTypsl JIHK mns mccnenmoBanms (QyHKIMOHUPOBAHUS >KUBBIX
CUCTEM, pelIeHUs MTPOOJIEM IBOJIIOIIMHU U CUCTEMATHKH.

5. Ilpunmuner  ctpoenus JHK.  ®usuko-xumMudeckue  BOMCTBA
(GYHKIMOHATBHBIX TPYII HYKJICHHOBBIX KHCIIOT U BO3MOXKHOCTH HEKOBAJICHTHBIX
B3aUMOJICUCTBUI Mexay HuUMH. DocdaTHble TPYNNbl U MOJUIICKTPOIUTHAS
MpUpoaa MojauMepa. A30TUCTHBIE OCHOBAHHS U BOJOPOJHBIE CBSI3U MEXIY HUMH.
['unpodoOHbIe B3aMMOIEUCTBHS (CTIKMHT-B3aUMOCHCTBUS) B MOJMHYKICOTHAAX.
[BoiiHass crnupans YorcoHa-Kpuka. I[IpuHIMO KOMIUIEMEHTAPHOCTH U €rO
ononornyeckoe 3HaueHue. Crnupanusanus. Ilapamerpsl cnmpanu. A-, B- u Z-
dbopmer JTHK. 6. T'umoxpomm3m JIHK. Ero cBs3p ¢ yHOpsAI0YEHHOCTHIO
PACIIOJIOKEHUS A30TUCTBIX OCHOBAaHUM B MOJIEKyJI€E. JleHaTypanus 1ayleno4edHbIX
JIHK. BuusHue MOHHON cuiibl, ruapo(oOHBIX pacTBOpuUTened, MoueBHHBbI, pH,
temneparypbl. [[oHSITHE O TUIABIEHUM CHHpAW; TEMIlEparypa “TUIaBIEHUSA , €€
CBSA3b C HYKJICOTHUAHBIM cOCTaBOM. l'umnepxpomusbliii 3¢dekr. KoonepatuBHOCTD
mpouecca. Penarypaums [IHK. VYcnoBus penarypauuu. MonekynspHas
ruopuam3anus JIHK. YcnoBus rubpunmzanuu. [Ipmenenne metonos JJHK/JIHK u
PHK/JJHK rubpuauzanuu.

7. I'enetnueckuii kon. CBoiicTBa reHeTmyeckoro koja. HeolHO3HAYHOCTh
CIIApUBAHMS HYKIECOTUIOB B TPETHEM TMOJIOXKEHUM KOJOHA W aAHTHKOJOHA.
DBOMIONMSL  TeHETHYeCKoro  Koja. ['eHeTMdyeckui  KOJA ~ MUTOXOHJIPHUM.

Nudopmarmonnas emkocts JTHK.

3ansitue 5. Cemunap «Peanm3anusi reHeTuueckoii uHpopmanum» (3 yaca)

1. Tpanckpunuusi. Ilpunuunsl TpaHckpunuuu. [loHsTne 006 onepone.
Ocob6ennoctu cTpyktypsl pomotopa. biok IIpubHoBa. CyObeUMHUYHBIN COCTaB
PHK-nommumepassr! E.coli.

2. Drtambl TPaHCKPUIIUHU. JIOHTAIIMOHHBIA KOMIUIEKC. WHrHOUTOPHI
TPAHCKPHUIILIUU.

3. Perynmsauus tpanckpunumuu. Cxema HeraTMBHOM HHIyKuuu JKakoba u

Mono. Cxema no3utuBHOW MHAYKIMH Ara-omepoH E. coli. Cxema mo3uTuBHOU
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penpeccun Onepon cuHTe3a pudbodaBuHa y Bacilus subtilis. Cxema HeraTuBHOM
penpeccun. Onepon cunTe3a Tpuntodana y E. coli.

4. OcoOeHHOCTH TpaHCKpUNIMU. Pacnoyio)keHue peryjsiTOpHbIX U
CTPYKTYpHBIX 4YacTed TeHOB »3ykapuoT. PHK-nmommmepassl. binox Xorneca.
bazanbHbie PakTOpPBI TPAHCKPUIIIIMKU. DHXAHCEPHI, CAUJICHCEPHI, HHCYIISTOPHI.

5. IIpoueccunr MPHK: kenmpoBanue, nonmaaeHWINpOBaHUE, CIUIAMCHHT,
penaktupoBanue. DyHKIUM «KdMA» U «moiuA-xBoctay. HHdopmodepsl u
uHpopMocoMbl CrlalicuHr, mnpaBuia, npupoga U ¢GyHkiuu. Crnailcocomsbl.
MexaHn3Mbl  CIUTaiCMHTa.  OK30H-UHTPOHHAs  CTPYKTypa TeHa.  Tumsl
QJIbTEPHATUBHOIO  CIUlaicuHra. IIpoucxoxzaeHue HMHTPOHOB, DBOJIOLMUSA U
bynkuuu. AsnprepHaTUBHBIN crutaiicuHr mPHK  kanbIIMTOHMHOBOrO reHa y
MJICKOIIATAIOIINX. AJIbTEPHATUBHBIA CIUIAMCUHT B ONPEIACICHUM Tona Yy
npo3o¢uibl. Bzaomouckiroyaronyecs 3K30Hbl, «TaCYIOLIUECS IK30HBI.

6. Mansie PHK. Bropuunas crpykrypa mameix PHK. ABrocnnaiicumr,
Tomac Yek. DOransl aerpagaunn MPHK. Mexanusmel skciopra MPHK. ®akrtopsl
AJIOHTAlMU U TEPMUHALMK TpaHCKpUIIIUUA. CKOPOCTh U TOYHOCTb.

7. Pexornmmmsa.  M3oakuentopueie  TPHK.  AmuHoanummmpoBaHue.
Amnnoanuin-TPHK-cuaTETa3EL.

8. PubocoMbl: mpOKapuOTUYECKUE, JYKAPUOTHUYECKHE, MUTOXOHAPHAIBHEIE,
XJIOPOIJIACTHBIE. CrpykTypa prOOCOM. Karanutnueckue LIEHTPBI:
cnenupuIecKoro y3HaBaHus, JOHOPHBIN aKIIENTOPHBINA, KATATUTUIECKU.

9. Crpykrypa TpancnoptoHoit PHK, mepBuunHas, BTOpMYHas, TpeTUYHAs.
AHTHUKOIOHOBAS e TIIS. Cunrtes MOJIUTIETITUIOB Ha pubocome.
[TocnenoBarenbHoCTs Illakina-/lanbrapHo.

10. Perynsiius obpazoBanusi pudbocomusix PHK u 6enkos pubocom E.coli.
Perynsiuus Ha ypoBHE TpaHCKpunuuu. ATTeHyauus. DakTopbl TpaHCISALUU.
NHrubutopsl TpaHcisauuu. Perynsims 3KCnpeccuyd TeHOB Ha YPOBHE TPAHCIISIUU.

AntucmbicioBsie PHK, TpaHCcHsinOHHBIE SHXAHCEPBI.
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3anstue 6. Cemunap «I'enom dykapuot» (4 4ac)

1. 'enoM. SnepHBI T€HOM, MUTOXOHJPHUAIBHBIM T€HOM M T'€HOM ILIACTHUI.
Pa3zmep renoma.

2. C mapamokc (W30BITOYHOCTH TeHOMA). [IpUumHBI W3OBITOYHOCTH.
['enomuble nynnukanuu. Coxpanenue HerenHo JIHK. MexaHu3Mbl yBenM4eHUS
pa3mepa reHoma. [locneactsus uzdsitounoctu JJHK. Knaccuduxarms moBTopos.

3. Caremmntabie [IHK, yMepeHHbIE M yYHUKaJIbHBIE IMOCIENOBATEIBHOCTH.
['ensl "momammHero xossiictBa" W TeHbl "pockomm". Jlpyrue kiaccudukanuu.
Perpoanementsl. SINE u LINE.

4. Opranmszanusi 1OCIENOBATEIBHOCTEH B I€HOMax 3YyKapuoT. M30XO0psl:
KOMIIO3ULIMOHHASI OpraHu3anus reHoMa NO3BOHOYHBIX. [IponcxoxaeHue u3oxop.
GC ocTpoBKH.

5. MerumupoBanue JHK. MetunupoBanune JIHK y wMiekonurarommux.
MetunupoBanue GC caiitoB. MertunupoBanue JIHK Bo Bpems smOpuorenesa.
['eHOMHBIN UMIIPUHTUHT. METUIIMPOBAHUE U PaK.

6. [Ipoekt «I'enoM yenoBeka». PU3NUECKOE U TEHETUYECKOE KapTUPOBAHUE.

7. CexBenupoBanue reHomoB, WGC, WGA, next generation.

8. buouurnsl. [Taneorenomuka.

9. T'mctoHsl U HErucTOHOBBIE Oenku. Moaudukaus TUCTOHOB. YPOBHU
komnaktuzauun JIHK: HykieocoMmHbIN, cynepOuaHbINA/ CONEHOUIHBIN, METICBON
ypOBEHb, MeTadazHast XpoMOcoMa. JyXpOMAaTHUH U TeTePOXPOMATHH.

10. XpoMOCOMHBIE TEPPUTOPUH, APXUTEKTOHUKA SIPa.

11. MoOusnbHbIe TeHeTHYeCKHe 3JeMEeHThl. [S - BCTaBOUHBIE DJIEMEHTHI Y
MPOKapUOT. Tn - TPAHCNIO30HBI Y MPOKAPUOT. DMHUCOMBI IPOKAPUOT. Y MEPEHHBIE
¢daru. Kontponupyromniye 3aeMeHThl KyKypy3bl. MOOWIIbHBIE HCIIEPTUPOBAHHBIE
T'€HbI Y AP030(UIIbI, MBIIIH, YETOBEKA.

12. IIpoBupycel. CTpyKkTypa, MEXaHU3MbI IEPEMEILEHUS U POJIb MOJBHKHBIX
AJIIEMEHTOB B MOJAJIEPKAHUMU LIEIIOCTHOCTH XpoMocoM. Pons MI'D B perymsiuu
AKTUBHOCTH T'€HOB M 3BONIONUU TeHOMa. D (DEKThl, BbI3bIBAEMbIE MOOUIbHBIMU

9JICMCHTAaMU.
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13. Monekynsipable OCHOBBI KaHieporeHe3a. IlceBmorensl. Tumbl u
npoucxoxaeHue. Jnmunynus xpomatuna. T. boepu, C. bepman. B xpomMocoMbl

a3MaTCKOM JICCHOM MBIIIIK; MOJICKYJIAPpHAA IIprUpoaa.

3ansaTue /. Cemunap «Bo3HuKHOBeHHe KU3HU HA 3emuie» (2 yaca)
1. TI'mobGanbHOE  (QUIOr€HETHYECKOE JAPEBO  JKU3HM 1O  JAHHBIM
cekBeHupoBanus nocienosarenbHocteil p/{HK (e By3).
2. MonexynsipHas 3BOJOLUS reHeTndeckux cuctem (KomuaHos).
. OCHOBHBIE TUIIOTE3bl BOZHUKHOBEHUS KU3HU:: [[anCcIepMus.
. OCHOBHEBIE THIIOTE3EI BO3HUKHOBEHUS KU3HH buorenes, AonoreHes.

. Teopus 6uomnom3a.

3

4

5

6. DBoJTIOIIMS IPOOHOHTOB.

7. benkoBo-koatepBaTHasi Teopusi OnapuHa.
8

. Mup PHK kak npeaimecTBeHHUK COBPEMEHHON KU3HHU.

I1l. YYHEBHO-METOANYECKOE OBECIIEYHEHUE
CAMOCTOSATEJBHOM PABOTHI OBYUAIOIIIUXCA

Y4ebHo-MeToIMYeCcKoe oOecrieueHue CaMOCTOSITEIIbHOM paboTHhI
oOyvaronuxcst 1o aucuuiinHe «buoxumuss u  MonekymsipHass OHOJIOTHS»
npenacrasieHo B [Ipunoxenuu 1 u Bkirovaer B ceOs:

[Tnan-rpaduk BHITIOTHEHUS CaMOCTOSATEIBHONW pabOTHI MO AWCIMILIMHE, B
TOM YHCJI€ TPUMEPHBIE HOPMBI BPEMEHHU Ha BBIITOJIHEHUE TI0 KKIOMY 3aJaHUIO;

PexoMenganmm mo caMoCToATEILHON padoTe CTYIEHTOB

MeTtoauueckue ykazaHus pU MOATOTOBKE K YCTHOMY OIPOCY MO BOMpOcam
’K3aMeHa/3auera

Meroanueckue ykazaHus MPU MOATOTOBKE K MPAKTUYECKUM 3aHSATUSIM

MeToauueckne yKa3aHHsS TpPH IOATOTOBKE OTYETOB O JIAOOPATOPHBIX
paboTtax
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IV. KOHTPOJIb JOCTUXKEHUSI IIEJIEH KYPCA

OneHouyHble CPECTBA -
No KonTtponupyemsie Konp! u aTamnst HAaUMEHOBaHUE
i pasieinsl / TeMbl q)opMHpOBaHIE;I N MPOMEKYTOUHAS
JTMCITUTTHHBI KOMITCTCHITH Yy aTTecTamus
KOHTPOJIb
(’K3aMeH)
Paspnen 1. Beenenue OIIK 3HacT
1 Pasgen II. Beaxku wu|5,11, yMeeT JIP
(pepMeHTHI [K-1
BJIaJCET YO no Bomp. k
Pazpen I11. YriaeBoasl,
2 5,11, yMeeT JIP
OCHOBBI O0MOIHEPreTUKHU
IK-1
BIIaJICET
Pazpen IV. Jlunuast 1 |OIIK 3HacT
3 ouosIoruyecKue 5,11, yMeeT JIP, 113
MeMOpaHbI IK-1
BIIaJICET
YO mno Bomp. K
}’3312_1163 >Hact 3a4ueTy P
HykJjienHOBBI
KI/ICJIzTI)Ie e OIIK
4 ’ 5,11, yMeeT JIP, 113
MOJIEKYJISIpHAsA
IK-1
ounoJsiorus
BIIa/I€eT
TumnoBelie KOHTPOJIbHEIE 3aJ1aHUA, METOINYECKUE MaTepUabl,

OTIPEISIISIIONTNE TPOIEAYPHl OICHUBAHUS 3HAHWM, YMEHUW W HABBIKOB M (WJIH)

OIIbITa ACATCIBHOCTH, a TaAKKC KPHTCpHUKU H IIOKAa3aTCJIH, HCO6XOI[I/IMI>IG JJIA

OIICHKM 3HAHWM, YMEHWI, HaBHIKOB M XapaKTEPU3YIOIIHE 3Tarbl (HOPMHUPOBAHUS

KOMIIETCHIIUH B

mporiecce

npeacrasieHsl B [Ipunoxenun 2.

OCBOCHUA

oOpa3zoBaTenbHON

MIPOTPaMMBI,

V. CIIMCOK YUYEBHOM JIUTEPATYPbHI U UTHOOPMAIIMOHHO-
METOINYECKOE OBECIIEYEHUE JUCHUIIJINHBI

OcHoBHas JquTEparypa

1.MonekynsapHas 6uonorus : yaueonuk / B.B. UBanumies. — M. : PUOP :
NH®PA-M, 2018. — (Bsicmiee o6pazoBanue). — 225 c¢. — DOI:
https://doi.org/10.12737/1731-9 - Pexxum nmoctymna:
http://znanium.com/catalog/product/916275
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http://znanium.com/catalog/product/916275

2. Aunpycenko, C. ©. buoxumus u MonekyssipHas OMOJIOTUs
[DnekTpoHHBIHN pecypce] : yueOHo-MeToauyeckoe nocooue / C. @. Auapycenko, E.
B. JlenucoBa. — DJeKTpoH. TeKCTOBbIE AaHHbIe. — CTaBpormnois : CeBepo-
KagBkasckuii penepanpabiii yauBepcuteT, 2015. — 94 ¢. — 2227-8397. — Pexum
nocryma: http://www.iprbookshop.ru/63077.html

3. MonekynspHas 6uosiorusi [ DIeKTpOHHEIN pecypc] : yaeOHoe mocooue /
O.B. Kpurep [u ap.]. — Onekrpon. naH. — Kemeposo : Keml'Y, 2017. — 93 c. —
Pexxum moctyna: https://e.lanbook.com/book/103922.

4. buorexnonorus: [Ipaktukym / AkumoBa C.A., - 2-e u3., mepepad. u Jo1.
- Bonrorpan:Boarorpaackuii rocy 1apCTBEHHBIN arpapHblidi yHUBEpCHUTET, 2018. -

144 c.: ISBN - Pexxum noctyma: http://znanium.com/catalog/product/1007958

5. Poroxwun, B.B. [IpakTikym 1o OMOXUMHH CEITbCKOXO0351iCTBEHHOU
MPOIYKIKHU [ DNEKTPOHHBIN pecypc] : yuebHoe nmocodue / B.B. Poroxun, T.B.
Poroxuna. — DnektpoH. nan. — Cankt-IlerepOypr : TUOP/I, 2016. — 480 ¢. —
Pexxum nocryma: https://e.lanbook.com/book/69867. — 3ari. ¢ skpaHa.

6. [lneiikun, A. I'. buoxumus. JlabopaTtopHsiii npaktukym. Yacts 3.
VYrneroasl. Jlunuael [DnekTpoHHBIN pecype] : yueoHoe nocobue / A. I'. IllnelikuH,
H. H. CkBopuioBa, A. H. brannos. — DnektpoH. TekctoBbie nannbie. — CIIO. :
Yuausepcurer UTMO, 2015. — 64 ¢. — 2227-8397. — Pexum nocrymna:
http://www.iprbookshop.ru/65804.html

7. Komos B. I1., IIsegosa B. H. buoxumusi: yueOHUK AJis1 aKaJeMUYECKOTO
OakanaBpara [buoxumusi]. Mockga: FOpaiit, 2015, - 640 c. Access:
http://lib.dvfu.ru:8080/lib/item?id=chamo:784604&theme=FEFU

JonoHUTEIbHAA JIMTEPATypPa
1. P. Mappu, 1. I'pennep, I1. Meiiec
buoxumus yenoreka B 2 T. T. 1 Mocksa : Mup, : BUHOM. JlabopaTopus
3Hanwmii, 2009. 381 c. Access:
http://lib.dvfu.ru:8080/lib/item?id=chamo:277691&theme=FEFU

2. P. Mappu, /1. I'pennep, I1. Metiec
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buoxumus yenoseka B 2 1. T. 1 Mocksa : Mup, : BUHOM. JlaGopartopus
3Hanuii, 2009. 414 c. Access:

http://lib.dvfu.ru:8080/lib/item?id=chamo:277694&theme=FEFU

3. buonornueckas xumus /(}0.b. ®umunmosuy, H.M. KoBanesckas, . A.
CeBactbstHOBa U 1p.); o pea. H.M. Kosanesckoii.- M.: U1 «Akagemus», 2008.-
256c¢.

4. TrokaBkuna, H.A., H.A. TrokaBkuna, FO.U. baykos, C.3. 3ypa0sH. -
buooprannueckas xumus : yueO. 1y cTyAeHTOB Mell. By30B 2011 M.:
['DOTAP-Menua, - 411 ¢

5. Hukonaes A.4. buonoruueckas xumus: Y4eOHUK. — 3-€ H371.. mepepad. u
non. — M.: OO0 «Meaununckoe nHpopMaiiionHoe areHTcTBo», 2007. — 568 c.:
WL

6. Knunuueckass Ouoxumusi. [log pemakiueint akagemuka B.A.Tkauyka.
Yyeonoe nmocodue. M.:1U3a.”TDOOTAP-Menua». 2008. C.461.

7. Mapmamn B.JIx., Knuandeckas Oomoxumus. M.:Mzn. BUHOM. 2011.
C.410.

8. Jlamesckas H.B. buoxumms u wMomekymsipHas Ouoyiorus: y4eOHO-
METOJMYECKUI KOMIUIEKC (IJIsi CTYJEHTOB, OOYYArOIIMXCA IO CHENUaTbHOCTH
"Buonorusa"). - I'opro-Anraiick: PUO T'AT'Y, 2009. - 94 c. Pexxum poctyna -
http://window.edu.ru/resource/459/72459

9. TokapeBa M.U., Cene3neBa N.C. buoxumusa. B 3 wgactax. Yacts 2. -
ExarepunOypr: I'OY BIIO VITY-VIIU, 2005. - 33 c. Pexum poctyma -
http://window.edu.ru/resource/395/28395

10. JIennnmxep A. OcHobl Onoxmun: B 3-x Tomax. T. 1. [lep. ¢ anrn. — M.:
Mup 1985. — 367 C. Pexxum JOCTyTIa -
http://www.newlibrary.ru/download/lenindzher_a /osnovy biohimii__v_3-

h t t 1.html

11. Jlenunmxep A. OcHoBbl Onoxmuu: B 3-x tomax. T. 2. Ilep. ¢ anrn. — M.:

Mup 1985. — 367 C. Pexwm JocTyna -
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http://www.newlibrary.ru/download/lenindzher_a_/osnovy_biohimii__v_3-h_t__t_1.html
http://www.newlibrary.ru/download/lenindzher_a_/osnovy_biohimii__v_3-h_t__t_1.html

http://d.theupload.info/down/im8915e13eujjsg2uoenjtlcozdo9sbk/lenindzher a o0

snovy biohimii v 3-h't t 2.djvu

12. Jlennnmxep A. OcHobl Ouoxmun: B 3-x Tomax. T. 3. Ilep. ¢ anrn. — M.:
Mup 1985. — 367 C. Pexxum aocTyna -
http://d.theupload.info/down/q7dzwn4mqgh78oevm7gdgk99gx8n3tk3s/lenindzher

a__osnovy_biohimii__v_3-h t t 3.djvu
13. Crpaitep JI. buoxumus: Ilep. ¢ anrn. — M.: Mup, 1984. T.1 — 232 c.

Pexum Jocryna -
http://www.newlibrary.ru/download/straier_|_/biohimija_v_3h_t t1.html
14. Crpaitep JI. buoxumus: Ilep. ¢ anrn. — M.: Mup, 1984. T.2 — 232 c.

Pexum JOCTyIIa -
http://www.newlibrary.ru/download/straier | /biohimija v 3h t t2.html
15. Crpaitep JI. buoxumus: Ilep. ¢ anrn. — M.: Mup, 1984. T.3 — 232 c.

Pexum JocTyna -

http://www.newlibrary.ru/download/straier | /biohimija v 3h t t3.html

16. Knapk [I., Paccen JI. Monekynsipuas ouonorusi. — M.: 3AO «Kommanus
KOH/I», 2006. — 472 c.
17. Pymsannes, E.B., Autuna, E.B., Uuctakos, }0.B. Xumudeckre OCHOBBI

xu3Hu.- M.: Xumus, KoaoC, 2007.- 560c.

VI. METOAUYECKHUE YKA3AHUA 11O OCBOEHUIO JUCHUIIJIMHbI

Jlekuuu

Jleknusi — oCHOBHAs akTHBHas (popMa ayIMTOPHBIX 3aHITHH, Pa3bICHEHUS
OCHOBOITOJIATAIOIINX TEOPETHUECKUX PA3/EIOB OMOXUMUHU, KOTOpasi MPEIoiaracT
WHTCHCUBHYIO YMCTBEHHYIO JACSATEIBLHOCTh CTYJACHTa U OCOOCHHO CJIOXKHA JIJIst
CTYAEHTOB IIEPBOTrO Kypca. JIeKuuss HOCUT MO3HABATEJIbHBIM, Pa3BUBAIOIINM,
BOCIIMUTATENbHBII M OPraHU3yIOLIMK xapakrtep. KOHCHEKT JeKuuil MoMoraer
YCBOUTHh TEOPETUYECKUM MaTepual IUCUMIUIMHBL 1Ipu cioymanum nekuuu Haao
KOHCIIEKTHPOBAaTh €€ pyOpUKalmuio, TEPMHUHOJOTHUIO, KIIOUEBBIE  CIIOBA,

onpenenenus, Gopmyisl, rpapudeckue cxembl. KOHCHEKT SIBISETCS MOJE3HBIM,
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http://www.newlibrary.ru/download/straier_l_/biohimija_v_3h_t__t3.html

KOT'Jla OH MUIIETCS CaMUM CTyJIeHTOM. MOXHO pa3paboTaTh COOCTBEHHYIO CXEMY
cokpaiieHust ciioB. Ha3Banue Tem, maparpadoB MOKHO BBIACHSTH I[BETHBIMU
MapKepaMu.

[Ipu nomaiHel paboTe ¢ KOHCIEKTOM JIEKIIM HEOOXOIMMO HCIIOIb30BaTh
OCHOBHOM y4€OHHUK U JIOMOJHUTEIBHYIO TUTEPATYPY, KOTOPbIE PEKOMEHIOBAHBI 10
JaHHOU nucuuiuinHe. IMEHHO Takasl cepbe3Has padoTa CTyAEHTA C JIEKIIMOHHBIM
MaTepHaioM MO3BOJISET JOCTUYL EMY YCIIEXOB B OBJIAJICHUN HOBBIMU 3HAHUSMH.

IIpakTHyeckue 3aHATHS

JlabopaTopHbie padorbl. [IpuMEHSIOTCS 19 NPOBEACHUS YYAIIAMUCS
ONBITOB,  JKCIEPUMEHTOB,  HAOJIOJEHUN  3a  SBICHUAMH,  IPOIECCAMU
IPEUMYIIECTBEHHO B YCJOBHUSIX CIELHUAIBHBIX JabopaTopuii, KaOMHETOB U C
MPUMEHEHUEM TEXHUYECKUX CPEACTB. ODTOT METOJ CTUMYJHUPYET aKTHUBHOCTH
JEWCTBUU KAaK HA CTaJWU MOJArOTOBKM K IPOBEICHUIO HCCIEIOBAHMI, TaK U B
npoiiecce ero ocyuectBieHus. JlabopaTtopHble pabOThl MOBBIMIAIOT KauyeCTBO
oOy4eHHsI, CTIOCOOCTBYIOT Pa3BUTHUIO MO3HABATEIBHONW AKTHBHOCTH Y CTYJICHTOB,
UX JIOTUYECKOTrO MBIIUIEHUS U TBOPUYECKOM CaMOCTOATENIbHOCTH. B mpouecce
BBITIOJTHEHUS  J1a0OpaTOpPHBIX pabOT  yIIyOJsIOTCS UM KOHKPETU3UPYIOTCS
TEOPETUUYECKHE 3HAHUS, BHIPAOATHIBACTCS YMEHHE IMPUMEHSATh UX Ha IPaAKTHKE.
CTyIeHT YuYuTCs aHAJIU3UPOBATh TOJIyYEHHBIE JIaHHBIC, BBISBISITh HOPMY U
OTKJIOHEHHE OT Hee, NPHOOpPEeTaeT HaBBIKM padOTBl C OHOXMMHYECKUMU
BEILIECTBAMHU, OCYILECTBJICHUSI OINEpalNii, MPOBOAUTH CPABHUTEIbHBIA aHaJU3,
0000111aTh MOJyYEHHBI MaTepuai U JiejaTh BeIBOJbI. Bee 3T0 mo3BosieT riay0xke
MOHATh MEXaHU3MbI (DYHKIIMOHUPOBAHUSI OMOXUMHUYECKHX CHCTEM B OPraHU3ME U
NPUHLUNBL ~ UX  B3auMojelcTBus.  DOPMUPYIOTCS  HABBIKM  HAy4HO-
UCCJIEI0BATENBCKONU paboThl U MPOodecCHOHANTbHbIE KOMITIETCHIIUH.

Tpamuumonno mabopaTopHbIe 3aHATHS SBJISIOTCS. OCHOBHBIM — BHIOM
y4eOHBbIX 3aHSITHI, HAMpaBICHHBIX HA HKCIEPUMEHTAJIHLHOE MOATBEPKICHUE
TEOPETUUECKUX TOJoKeHui. B mpouecce m1abopaTOpHOro 3aHATHUA CTYJIEHTHI
BBITIOJIHSIOT OJHY WM HECKOJIBbKO JabopaTopHbIX paboT (3amaHuii) TO.X

PYKOBOACTBOM IIpE€noAaBaTCid B COOTBCTCTBUHU C H3Y4YaCMbIM COJACPKAHUEM
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ydeOHOro Marepuana. BolmonHeHue CTyAeHTaMu J1abOpaTOpPHBIX  padboT
HaIpaBJIeHO Ha:

- 000011IeHne, CUCTEMATU3AlINI0, YIIIyOJIeHHE TEOPETUUYECKUX 3HAHMM 110
KOHKPETHBIM TeMaM Y4eOHOM TUCIUIUINHBI,

- ¢opMHpOBaHKWE YMEHUN MPUHSITH MOJYYCHHbIC 3HAHUS B MPAKTUYECKON
JeSITEIbHOCTH;

- Pa3BUTHE AaHATUTUYECKUX, TPOCKTUPOBOUYHBIX, KOHCTPYKTUBHBIX YMEHHIA;

- BbIpa0OTKY CaMOCTOSITEILHOCTH, OTBETCTBEHHOCTH M  TBOPYECKOM
WHUIINATHBBI.

HeoOxoaumble CTpyKTypHBIE 3JIEMEHTHI JIAOOPATOPHOTO 3aHSITHS:

- UHCTPYKTaX, MPOBOJUMBIN MIPETIOIABATEIIEM;

- CAMOCTOSITENbHAS IESTEIIbHOCTh CTY/ICHTOB;

- 00Cy>XJIeHUE UTOTOB BBIIIOJHEHUSI TAOOPATOPHOM pabOThI (3a1aHus).

Ilepen BbIMONHEHUEM JA0OPATOPHOTO 3aJaHusl (paOOThl) MPOBOAUTCS
IpOBEpKa 3HAHUH CTYIAEHTOB — HMX TEOPETUYECKOW TOTOBHOCTHU K BBIIIOJHEHUIO
3aJJaHusl.

JlaGopaTtopHoe 3aganue (pad0oTa) MOKET HOCUTH PENPOIYKTHBHBIH,
YaCTHYHO-TIOMCKOBBIN U MMOMCKOBBIH XapaKkTep.

PaboThl, HOCSAIIMK penmPOAYKTHUBHBINA XapaKTep, OTINYAIOTCA TEM, YTO IPH
UX TPOBEICHUU CTYJIEHTHI MOJB3YIOTCS MOAPOOHBIMU WHCTPYKLHUAMHU, B KOTOPBIX
yKa3aHbl: LeJdb paboThl, MOSICHEHUsS (TEOpHsl, OCHOBHBIE XapaKTEPHUCTUKH),
o0OpymoBaHUs, ammaparypa, MaTepuaabl M WX XapaKTEPUCTHKH, TMOPAIOK
BBITIOJIHEHUST PAa0OThI, TAaOJUIBI, BBIBOJLI (06€3 (POpMYyIHPOBOK) KOHTPOJIBHBIC
BOTIPOCHI, yueOHas 1 CHeIHallbHas JIUTepaTypa.

PaboThl, HacTOAIME YACTUYHO-MIOMCKOBBIN XapakTep, OTIUYAIOTCS TEM,
YTO MPHU NMPOBEACHUU CTYACHTHI HE MOJIb3YIOTCS MOAPOOHBIMU UHCTPYKIUSAMHU, UM
HE 33J1aH MOPSIJIOK BBITTOJIHEHUS] HEOOXOJUMBIX EHCTBUM, OT CTYJEHTOB TpeOyeTcs
CaMOCTOSATEIBHBIN TT0100p 000pYyIOBaHMS, BRIOOP CIIOCOOOB BBHIMTOTHEHUS PaOOTHI,

WHCTPYKTHUBHOM U CIIPABOYHOM JINTEPATYPHI.
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PaboThl, HOCSALIME MOMCKOBBIN XapakTep, OTIUYAKOTCA TEM, YTO CTYJEHTBI
JIOJDKHBI PEIIUTh HOBYIO IS HUX MpoOJieMy, OMHUpasCh HA MMEIONIMECS Yy HHX
TEOPETUYECKUE 3HAHMUS.

@opMbI OpraHu3alMK CTYAEHTOB JJIS MPOBEICHUS JTa0OOPATOPHOIO 3aHATHUS
— (ppoHTaANBHAS, TPYIIIOBAsE U UHAUBUIYAJIbHASI — ONPEIETISIETCS MPENoaaBaTeIeM,
UCXOJs U3 TEMBI, LIeTH, OPSAIKa BRIMONIHEHUs paboThl. [Ipu dponTansHol Gopme
OpraHu3allid 3aHSITHI BCE CTYACHTHI BBIMOJHSAIOT OJHY M Ty ke paboty. Ilpu
IpyNmnoBoil (opMmMe OpraHuM3aluy 3aHATHNH OJHA M Ta XK€ paboTa BBINOIHSETCA
Opuragamu no 2-5 denosek. [Ipu nHauBUayanbHOM (popMe OpraHu3aluu 3aHATHHA
KQ)K/IbI CTYZEHT BBIOJIHACT UHAUBUIAYAJILHOE 3ajaHUE.

Pe3ynbTaThl BRINOJHEHUS J1aOOPATOPHOTO 3aaHusl (paboThl) 0hOPMIISIOTCS
CTYJICHTaMH B BHJIE€ OTYETa, OLIEHKU 3a BBINOJHEHUE JAOOPATOPHOIO 3aJaHus
(paboThl) SABJISIOTCS IOKa3aTeNsIMU TEKYLIEH yCIeBaeMOCTH CTYJAEHTOB IIO
y4eOHOUN AUCLMIINHE.

dopMHUPYIOTCS ~ HABBIKM  HAyYHO-HCCIEIOBAaTEIbCKOM  paboThl U

npodeCcCHOHAIbHBIC KOMIIETESHIIUH.

VIl. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHHUE
TUCTUTILIAHBI

e HoytOyk, MynapTuMeauiiblii  mpoektop, IIK ¢ mporpamMmmubim
o0ecrieyeHneM.

o VYyebOHas Ouoxumuveckas JjabopaTopus
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[Tpunoxenue 1

MMHHUCTEPCTBO OBPA30OBAHUS 1 HAYKU POCCUNMCKOUN ®EJEPALTN

d)e,uepam,ﬂoe TrocyaapCTBEHHOC aBTOHOMHOE 06pa30BaTeJ'II)HOG YUpECIKACHUEC
BBICHICTO HpO(l)eCCI/IOHaJ'H)HOI‘O 06pa30BaHI/Iﬂ

«/lanbHEeBOCTOYHBIN (eepaibHbIil YHUBEPCUTET»
JABOY

HIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOIJMYECKOE OBECIIEYEHUE CAMOCTOSATEJBHOM
PABOTBI OBYYAIOLIUXCA

no qucuuniIuHe «buoXumMus u MoJiekyJasipHasi OM0JI0T U
Hanpasienue noarorosku 06.03.01 buosorus

Ipoduan «buopasnoodpasue»
®opMa NOATOTOBKH OYHAas

BnanusocTok
2017
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H.]IaH-rpa(])mc BBINOJIHEHHUSI CAMOCTOATEIbLHOM paﬁoTbI o IMCIMIIJINHE

Ne Jarta/cpoku Bun IIpumepHbIe dopMa KOHTPOJIS
n/n BBINOJTHEHUSI CAMOCTOSITEILHOW | HOPMBI
padoTsI BpeMeHHU Ha
BBINOJIHEHH
1 Ha npotspxkennn 3-ro ITonroroska K | 9 gac. OTueTsl 0
cemecTpa 1a00paTOPHBIM MIPOBEICHHBIX
3aHATHSM, n1abopaTOpHBIX
paborax. Y CTHBIN
OIPOC T10
BOIIPOCAM K
IK3aMEHY
2 Ha npotsxenuu 4-ro [ToaroroBka K | 10 gac. [IpakTueckue
cemecTpa MPAKTHYECKUM 3aHATHS.
3aHSITHSIM,
3 Ha npotspxkennn 4-ro ITonroroska K | 11 gac OTueTsl 0
cemecTtpa 1a60paTOPHBIM MIPOBEICHHBIX
3aHATUAM nabopaTOPHBIX
paborax. YcTHBIH
OTIpOC TI0
BOIIPOCAM K 3a4eTy

PexomMeHaanuu Mo caMmoCTOATEIbHOM padoTe CTYACHTOB
CamocTosiTenbHast paboTa CTyACHTa BKIIIOYAET:
1) 6ubIMOTEUHYIO0 WK JOMAIIIHIOK Pa0OTy ¢ y4eOHOM 1 HAYYHOU JIUTEpaTypoi;
2) odopmiieHue 1a60paTOPHBIX PaboT
[TopsimOK BBITIOJIHEHUSI CAMOCTOSITENTEHOW PabOTHI TOKEH COOTBETCTBOBATH
KaJICHJAPHO-TEMAaTUYECKOMY TUIaHy JWCIUIUIMHBI, B KOTOPOM YCTAaHOBJIEHA
MOCJIEIOBATEIBHOCTD MPOBEJACHUS TPAKTUUECKUX (CEMUHAPCKUX ) 3aHATHH.
JIaGopaTopHbIe 3aHATHS MO TUCIUTUINHE TPEOYIOT HE TOJIBKO TEXHUUYECKOTO
BBHITIOJIHEHUS pa0OThI, HO U TEOPETHUUECKOW 0TpaboTKN Marepuana. JlaboparopHbie
paboThl  JIOTUYHO CBSI3aHBI C JICKIMOHHBIM  MaTepHalioM, II09TOMY Ha
COOTBETCTBYIOIIUX JIA0OPATOPHBIX pabOTaX MPETyCMOTPEHBI YCTHBIE OMPOCHI IO
BOIIPOCaM K 3k3ameny (3 cemecTp) uiu 3auety(4 cemectp).
Pedepatel u TecToBble 3amaHMs B NpPOrpaMMe JUCHUIUIMHBI  HE

MPEAYCMOTPEHBI
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MeTtoauyeckue yKazaHusi PU NOATOTOBKE K YCTHOMY ONPOCY MO BONpocaM
JK3aMeHa/3a4eTa

[Ipy 1OATrOTOBKE K YCTHOMY ONPOCY MCHOJB3YIOTCS BONPOCHI JJis
9K3aMEHa/3aueTa, B JAaHHOM CEMECTpE.

JIJisi TOATOTOBKM K OIMPOCY MCIOJB3YIOTCS KOHCIEKTHI JIEKIMH, padboTta ¢
OCHOBHOM W JIONOJIHUTENBHOUN JuTepatypoi. PaboTa ¢ TEKCTOM Hay4YHBIX KHUT U
y4eOHHUKOB COCTOUT HE TOJIbKO B MPOYTEHUM Marepuaia, HeoOXOIUMO MPOBECTU
aHalW3, CPaBHUTh  HW3JIOKEHHWE  Marepuaja B  pa3HbIX  HMCTOYHHUKAX.
[Tpoananu3upoBaHHBIA MaTepuand KOHCIEKTUPYIOT, TpPHU ITOM HaA0 H30eraTh
MIPOCTOTO MEPEMUCHIBAHUS TEKCTOB 0€3 KaKUX-JIM00 KOMMEHTapUEB U aHAJIM3A.

MeToanyeckue yKa3aHusi NP MOJAr0TOBKe K MPAKTHYECKUM 3aHATHIM

[Ipu moAroToBKE K KOJUIOKBHYMY HEOOXOIMMO MOJIH30BATHCS KOHCIIEKTAMU
JEKIUA ¥ JUTEpaTypod U3 OCHOBHOTO crucka. lIpuBiexkaTs M1 MOATOTOBKU K
KOJUTOKBUYMY JOTOJHUTENBHYIO JUTEPATYPy HE PEKOMEHIYyeTCsl.

[Ipu MoAroToBKE K CEMUHAPCKUM 3aHITHSAM KPOME MPOPAOOTKH OCHOBHOM
JUTEPATYPHl, TakKe HEoOXoauma MpopadoTKa TOTMOJHUTEIHHOU JUTEPATYPHI.
Hcnonp30BaHne HAyYHBIX, B TOM YHCIIE 3apyOeKHBIX CTaTel, BeChMa KeIaTeIbHO,
HO HE SIBJISIETCS 00S3aTEIIbHBIM.

MeTtoauyecKkue yKazaHusi PHU NMOJATOTOBKE 0TYETOB 0 J1a00pPaTOPHBIX padoTax

OtyeTsl 000 BCceX JA0OPATOPHBIX pabOTax TMPEACTABISIOTCS B OJHOU
OTIIETILHOW TEeTpaju, NPENOCTaBICHUE OTYETa Ha OTACIBHBIX JIHCTaX He
JIOTTyCKaeTCsl.

OTtyeT o0 mabopaTopHO paboTe JOJKEH CONIEPKATh:

1. Hazpanue nabopaTtopHoit pabOThI

2. 3anuch ypaBHCHUH MPOTEKAOIINX XHMHUYCCKUX IMPEBPAIICHUI

3.CtpyktypHbIe (OpPMYJIBI M Ha3BaaHUS BCEX MCIOJIb3yEMbIX PEAKTUBOB U
00pa3yIoLuXCcsl IPOIYKTOB

4. 3anuch pe3ynbTaTOB MPOBEACHHBIX U3MEPECHUN U BHIYUCIICHHUM

5. BeIBOIBI
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[Ipunoxenue 2

MUHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOUN ®EJIEPALIN

d)e,uepam,ﬂoe TrocyaapCTBEHHOC aBTOHOMHOE 06pa30BaTeJ'II)HOG YUpCIKKACHUEC
BBICHICTO HpO(l)eCCI/IOHaJ'ILHOFO 06pa30BaHI/I$I

«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
JABOY

HIKOJIA ECTECTBEHHBIX HAYK

®OHJA OHEHOYHBIX CPEACTB

no TUCHUITHHE « BHOXUMUSI U MOJIeKyIApHAs OHOJIOTHS»
Hanpagienue noarorosku 06.03.01 buosorus

IMpoduas «buopaznoodpaszue
®opMa NOATOTOBKH OYHAsA

BnagmnsocTok
2017
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Macnmopt ®OC

Kox u ¢popmysmpoBka
KOMIIeTEeHIIUH

Tanbl (OPMUPOBAHUS KOMIIETEHIIUN

OIIK-5- crtocoGHOCTBIO
[PUMEHSATH 3HAHNE

I'1aBHBIE BellecTBA, BXOASIINE B COCTAB KUBBIX
OpPraHu3MOB, UMEET MPEJCTABICHHE 00 UX CTPYKType
U QYHKIUSAX; OCHOBHBIE CTPYKTYpPHBIE U
(YHKIMOHATIBHBIE 3JIEMEHTHI TIPO- U
9YKapUOTHYECKHUX KIIETOK; [JJaBHbIE XUMHYECKUE

= | 3Haer
IPUHITAIIOB KJICTOYHOH peaximy, JeXKalllie B OCHOBE (PU3MONTHYECKUX
OpraHu3alnH IPOLIECCOB, UMEET NpeCTaBIeHUe 00 00LIel cxeme
GuonornecKkux oOMeHa BEIeCTB U 3aKOHOMEPHOCTH MeTab0In3Ma
00BEKTOB, OCHOBHBIX KJIACCOB OPraHMYECKUX COCIMHECHUI
OuopusyecKux u KIIeTKH
OMOXMMUYECKUX OCHOB,
AHaIM3UpOBaTh HAYYHBIE M HAYYHO-00pa30BaTEIIbHBIC
MEMOpaHHBIX
TEKCTBHI, TIOCBSILICHHBIE BOIIPOCaM OMOXHMUH;
IIPOLIECCOB U Ymeer . o
OpPUEHTHPOBATHCS B COBPEMEHHON OMOXMMUYECKOH U
MOJIEKYJISIPHBIX N
MOJIEKYJIIPHO-OHOJIOTHYECKOM JTUTEpaType
MEXaHHU3MOB
JKI3HEIeATEeIbHOCTH MeronaMu morcka COBpeMeHHOM HH(OpManuu B
Braxeer obnacTy OMOXMMUU U MOJIEKYJISIPHON OMOJIOTHH B
AIIEKTPOHHBIX TOUCKOBBIX CUCTEMAX U
oubnuorpaduueckux 6azax JaHHBIX.
OIIK-11 - 3HaeT I';1aBHBIE TOCTHXKEHUS COBPEMEHHOU MOJIEKYJIIPHON U
CTIIOCOOHOCTHIO MIPOMBIIIICHHON OMOTEXHOJIOTUH
HPUMCHSTD [IpoBOAWTH TIOMCK  JIMTEPATYPHBIX  HMCTOYHHKOB,
COBPEMCHHEIC VYmeer cozepKamux MHOOPMALMIO MO OUOTEXHOJNOTUH, |
TpeJICTaB/IeHus 00 TeHHOM WHXKEHEPHH
OCHOBax
OMOTEXHOJIOIMYECKHUX U
GHOME TUITHHCKIX CrnocoOHOCTHIO CAMOCTOSITENIBHO aHATTU3UPOBATh,
IIPOU3BOJICTB, TeHHOM Hay4HbIE U Hay4HO-00pa3oBaTeIbHbIC HCTOYHHUKH, IO
MHKCHePHH, Bunaneer OMOTEXHOJIOTMH U MOJIEKYJISIpHOM Onosoruy,
HAHOOHOTEXHOJOTHH, O0TOMpATh U CTPYKTYPHUPOBATH IMOITYIECHHYIO
MOJIEKYJISIPHOTO HH(OPMAIIHIO
MO/JICIIUPOBAHUS
npaBuia paboThl ¢ aBTOMAaTHYECKON MUIETKOM U
CIEeKTPO(HOTOMETPOM, TEPMOCTATAMHU U JTAOOPATOPHOMH
3HaeT MOCY 101, 03HAKOMJIEH C MpaBUJIAMH TEXHUKH
TK-1 crocobHOCTRIO 0€30MacHOCTH B XUMUYIECKOW M OMOXUMHUYECKOI
HKCILTyaTHPOBATh 1aboparopun
COBPEMEHHYIO
annz ot yn M0JIb30BAThCSl ABTOMATUYECKHMHU TUMETKAMHU,
PaTyPy 001enabopaTOpHON U MEPHOM CTEKJISTHHOM MOCYI0H,
o0opyioBaHUE IS YwMmeer .
IPOBOJUTH SKCIIEPUMEHT B COOTBETCTBHUE C BHIJTAHHOM
BBITOJIHEHUS HAyYHO- .
METOIUKON
MCCIIEIOBATEIBCKIX
MONERIX HaBBIKaMH PaOOTHI C aBTOMAaTHUYECKOI MUIIETKOM,
1aGOPaTOPHBIX npocTeiiniel o0ienadopaTopHOl MOCyI0n
Guonoriueckux pabor | Bianeer (TpoOMpPKH, CTYNKH, BODOHKH, CTAKAHBI); HABBIKAMHU

BBITOJIHEHUS TPOCTEHIIINX JIAOOPATOPHBIX ONEepaIHii
(u3mepenune oobeMa, J03UPOBAHUE PEAKTHBOB,
HarpeBaHue, oXJaxIAeHue, pUIbTpoBaHuE,
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HU3MCEJIBYCHHUEC CMCI_HI/IBaHI/Ie)

OneHoyHble CpeaCcTBa -
No KonTponupyembie Konp! u sTamnst HalMCHOBAaHUC
W pasiensl / TeMbl q)opMHpOBaHIE;I T TPOMEsKYTOUHAS
JIMCITUTUTHHBI KOMITCTCHITHI Yy aTTecTamus
KOHTPOJIb
(9K3amMeH)
Pa3pnen 1. BBenenue OIIK 3Haet
1 Pasgen II. beaxkm wm|5,11, yMeer JIP
(epMeHTBI IK-1
BIaAcCT YO no Bomp. K
HK3aMEHy
Pazpneu II1. YraeBoast OIIK =
2 A : AL, 5,11, yMeeT JIP
OCHOBBI O0MOIHEPreTUKHU
IK-1
BIIaJICET
Pazpen IV. Jlunuast u | OIIK 3HacT
3 OmMoJiIornYecKue 5,11, yMmeeT JIP, 113
MeMOpaHbI IK-1
BIIaJICET
YO no Bomp. K
f\?aﬁeﬂ Hact 3a4ery P
.Hyknennosnie
KI/ICJIszI OTIK
4 ’ 5,11, yMeeT JIP, 113
MOJIeKYJISIpHast
IK-1
omosiorusi
BIIQJICET
IlIkaJia oueHUBaHNUsI YPOBHA CPOPMHUPOBAHHOCTH KOMIIETEHIIU I
Koa u Jranbl popMuUpOBaAHUS KpUTEpUH MOKa3aTe/Iu
dpopmys | KoMHeTeHIIMHA
HPOBKa
KOMIIECTEC
HIIUH
OIIK-5- I'maBHBIE JEMOHCTPUPYET IIpaBunsHOE
CIocobHOC BELIECTBA, BJIa/ICHUE odopmiieHue
TBHIO BXO/ISIIHE B MaTepuaIoM 1a060paTOPHBIX
MPUMCHSITh COCTaB KHUBBIX JIEKITHOHHOT O pabor,
3HaHHE OpPTraHHU3MOB, Kypca CIOCOOHOCTh
TIPUHITAIIO UMeeT OCHOBHOH H aHam3a
B 3naet Mpe/ICTaBICHHE JOTIOTHUTETFHOM | MOJYYEHHBIX
KJIETOYHOM 00 UX CTPYKType | JUTEepaTyphl, PE3yNIbTATOB C
opraHm3aig 1 QYHKIUSX; 3HAaHUE U y4eTOM 3HAHHUS
uu OCHOBHBIE MOHUMAaHNe 0 MPHUHIIUIAX
Oouonoruye CTPYKTYpHBIE U TEPMHHOB OpTraHu3aIuN
CKHX (b yHKIIMOHATTLHBI OMOJIOTUUECKHX
00BEKTOB, € 2JIEMEHTHI IIPO- 00BEKTOB.
onoduzny u

40




€CKHUX U
OMOXHMUY
€CKHUX
OCHOB,
MeMOpaHH
BIX
MIPOIIECCOB
u
MOJICKYJISIP
HBIX
MEXaHH3M
OB
JKA3HEIEST
€JIbHOCTHU

AYKaApUOTHUIECKH
X KJIETOK;
rJIaBHBIE
XAMUYECKHE
peaxuuu,
JIeXKalye B
OCHOBE
(hU3HOITHIECKUX
MIPOILIECCOB,
HMeeT
MIPE/ICTABICHHE
00 00111€eli cXeme
oOMeHa BEIICCTB
H
3aKOHOMEPHOCTH
MeTabonu3Ma
OCHOBHBIX
KJaCCOB
OpPTaHHYECKUX
COCTUHEHUN
KJIIETKH

Ywmeer

AHaIM3UpPOBATH
Hay4YHBIC U
Hay4YHO-
00pazoBaTebHbI
€ TEKCTHI,
MTOCBSIICHHBIC
BOIIpPOCaM
OHMOXHMUU;
OpPUEHTHPOBATHCS
B COBPEMEHHOM
OMOXUMHUYECKOM
Y MOJICKYJISIPHO-
OMOJIOTHYECKOM
JUTEpAType

Jlaet

apryMEHTUPOBaH
HBII OTBET

ApryMeHTHpOBaT
b CBOM OTBET Ha
YCTHOM OIIpOCE, B
BOJIaX K
1a00paTOpHBIM
pabotam u
UTOTIOBOM
aTTecTalluu

Baaneer

Meronamu
TOUCKA
COBPEMEHHOM
nHpopmanuu B
obnactu
OMOXMMUH U
MOJIEKYJIAPHON
OMOJIOTUH B
3JEKTPOHHBIX
TTOMCKOBBIX
cUCTEeMax u
oubnmorpaduuec
Kux 0azax
JAHHBIX.

Hagbikamu
oOpareHus ¢
oOmienabopaTopH
BIM
o0opyaoBaHuEM U
MOCy 01

Brimonnenue
1a00paTOPHBIX
pabot B
COOTBETCTBUH C
METOAUYCCKIMU
yKa3aHUSIMHU

OIIK-11 -
CIIOCOOHOC
TBIO

3Haer

I'naBHBIE
TOCTH)KEHUS
COBPEMEHHOMN

JEMOHCTPUPYET
BJIaJICHUE
MaTepHaIoM

IIpaBunsHOE
odopmiieHre
1a00paTOPHBIX
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MPUMCHSITh MOJICKYJISIPHOM U | JIGKIIMOHHOTO paoor,
COBpEMEHH MIPOMBIIIJIEHHONW | Kypca U CIOCOOHOCTh
bI€ OMOTEXHOJOTHH | OCHOBHOM U aHaJn3a
peJICTaBII JOTIOTHUTETIFHOM | MOJIY4EeHHBIX
eHust 00 JUTEPATypPHI, pe3yIbTaTOB C
OCHOBAax 3HaHUE U y4eToOM 3HaHHH O
OMOTEXHOT MOHUMAaHHe MIPUHIIAIIAX
OTUYECKHUX TEPMHHOB OpraHu3aIuu
u 3HaHUS
OromMeuIL IMPUHLIUAIIOB
WHCKUX OpraHu3aIH
IIPOU3BO/IC OHOJIOTMYECKHUX
TB, TCHHOU 00BEKTOB.
WHXXCHEPU [TpoBoauTH Obpamiatbes ¢ Brinonnenue
u, TTOUCK obmenabopaTopH | 1abOpaTOPHBIX
HaHOOHMOTE JUTEPaTypPHBIX BIM paboT B
XHOJIOTHH, HCTOYHHKOB, 000pyTIOBaHHEM H | COOTBETCTBUU C
MOJIEKYJISp | YMeeT COJIePIKALITIX nocyaou METOUYECKUMU
HOTO nHPOPMAIIHIO TIO yKa3aHUAMHU
MOJIETTHPO OMOTEXHOJIOTHH,
BaHUs u TE€HHOU
WHXEHEPUHU
CriocoOHOCTHIO Crnioco6HOCTH Boinonnenue
CaMOCTOSITENILHO | chopMyJIUpOBaTh | JIAOOPATOPHBIX
aHaM3UPOBaTh, | BBIBOJBI K pabot B
Hay4YHBIE U MOCTaBJIEHHBIM COOTBETCTBUM C
Hay4YHO- 3ajadyam Ha METOAMYECKUMH
oOpa3oBaTenbHbl | TaOOPAaTOPHBIX yKa3aHUSIMHU
€ UICTOYHUKH, 110 | paboTax
Bnaneer
OMOTEXHOJIOTHH U
MOJIEKYJISIPHOM
OMoJIOruH,
oTOUpaTh 1
CTPYKTypUPOBATh
MOJTyYCHHYTO
HH(pOpPMALIHUIO.
[1K-1 npaBwia paboThl | 3HAHUS MPaBUI CIIOCOOHOCTh
CHocoOHOC c paboThI ¢ OXapakTepu3oBaT
TBIO aBTOMATHYECKOW | COBPEMEHHOU b 0COOEHHOCTH
HKCIUTyaTH MTUTIETKOM U TEXHUKOU U MIPUMEHEHHUS U
poBath crekTpodoToMeT | 1a00pPaTOPHBIM npaBuiia paboThl
COBPEMEHH pom, 000py/IOBaHHEM | C COBPEMEHHBIM
VIO TEpPMOCTaTaMH U 000pyI0BaHEM
anmapar nabopaTopHOI
yu PEIP | Suaer HOCY}I;OfI,p
obopynoBa 03HAKOMJICH C
HUE 715 MpaBUJIaMu
BBITIOJTHEH TEXHUKHU
us 0€301acCHOCTH B
Hay4HO- XUMUYECKON U
HCCIIEN0BA ONOXMMHUYECKON
TENbCKUX nabopaTopuu
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MOJICBBIX U Ymenus CIOCOOHOCTh
naboparop MOJIb30BAThCS MI0JIb30BAThCS IpaMOTHO
HBIX ABTOMATUYECKUM | HAyYHBIM WCIIOJIb30BaTh
ouonoruye Y TIMIIETKAMH, 000pyIOBaHHEM, | COBPEMEHHOE
CKUX o0mienabopaTopH | moaduparh o0opyioBaHuE TI0
pabot Oli U MEpHOH Haunbosee Ha3HAYCHHUIO,
Vieer CTCKJISTHHOU MOJXOSIIEe CIOCOOHOCTh
MOCYI0H, o0opynoBaHHE no00paTh
MIPOBOHTH JUTSL TOCTIDKEHUST | Hambomee
AKCTIICPUMEHT B nenein s dexTrBHOE
COOTBETCTBHE C WCCJICTIOBAHHMA o0opyaoBaHus
BBIJIAHHOMN JUTSL PEeUICHUS
METOIUKOU MIOCTaBJICHHBIX
3a1a4
HaBBIKAMH Bnanenue CIIOCOOHOCTh
paboThI ¢ HaBBIKAMHU CaMOCTOSITEIILHO
ABTOMATUYECKOW | paboThI C paborarts Ha
MTUTICTKOMH, COBPEMEHHOM COBPEMECHHOM
MIPOCTENIIEH TEXHUKOU 000py10BaHUU C
obmenabopaTopH COOJIrOIEHUEM
Ol mocyaou BCEX IIPABUII U
(mpobupku, HOPM paboThI
CTYIIKH, BOPOHKH,
CTaKaHbl);
HaBBIKaMU
BBITIOJTHEHUS
Bnaneer .
MPOCTEHTITHX
1a00paTOPHBIX
onepanuin
(u3mepenue
00BeEMa,
J03UPOBAHUE
PEaKTUBOB,
HarpeBaHue,
OXJIaXKICHHE,
¢unbTpOBaHME,
M3MEITbYCHHE
CMEIIMBaHUE)

MeToanuyecKkue peKOMEHAAUM, ONpeaesolIe NPoueaypPbl OLeHUBAHUSA
pe3yJIbTaTOB OCBOCHUS AMCIHUIINHBI
«OTIMYHO» BBICTABIISIETCS, €CJIM CTYJEHT B OTBETaxX HAa BCE BOMIPOCHI
HK3aMeHa/3aueTa JlaeT MPaBUIbHBIE OTBETHI, JEMOHCTPUPYET BIIAJICHUE MaTepUaIOM
JEKIIMOHHOIO Kypca W OCHOBHOM M JONOJIHUTEIBHOW JUTEpaTypbl, 3HAHHUE U
NOHUMAaHUE TEPMUHOB, 3aYTEHBI BCE TAOOpATOPHBIE PaOOTHI.
«Xopo1o»

BBICTABJICTCA, CCJIM CTYACHT B OTBCTaXx Ha BCC BOIIPOCHI

KOHTPOJIbHOM pabOThl IK3aMEHa/3aueTa JaeT MpPaBUJIbLHBIE OTBETHI, JEMOHCTPUPYET
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BJIQJICHUE MAaTepuajoM JIeKIIMOHHOTO Kypca W OCHOBHOM W JIOTIOJHHUTEIHHOU
JUTEepaTyphl, HO HE BCErJa OTBETHl AapryMEHTUPOBaHbl. He oTBeuaeT Ha
JOTIOJTHUTENbHBIE Bonpockl. He nMeeT 3a10mkeHHOCTeH 1o 1ab0paTopHbIM paboTam

«Y TOBIIETBOPUTEIIBHOY BBICTABIISICTCS, €CITU OTBETHI HA BOIPOCHI IK3aMEHa TN
3ayeTa HOCAT (PparMeHTapHBIA XapakTep, OTBEThH HE BCEra HOCAT JIOTHYCCKHUN
XapakTep, JOMYCKAIOTCd HE TMOJHbIe (QOPMYIHPOBKM TepMHHOB. Ecth 1-2
32JI0JKEHHOCTH 110 JITA0OPATOPHBIM paboTam.

«HeynoBieTBOPUTENHHO» CTABUTCS, €CJIM CTYJICHT HE BJIa/JICET MAaTEPHUAIIOM 10

BCCM BOIIpOCaM, OTCYTCTBYIOT JIOTHYCCKUC CBA3HU B OTBCTAX.

OueHouHbIe cCpeacTBA ISl POMEKYTOUYHOM ATTeCTAlNH
Bonpocsl k 3k3aMeHy

1. CTtpoeHune nNpoKapruOTUIECKUX KIETOK.

DyKapHOTHYECKUE KIETKH: CTPOCHUE, PYHKITHS OPTaHOHIOB.

CtpyKTypHO-(YHKIIMOHAJIBHOE Pa3HOOOpa3ne KIETOK B JKUBBIX CUCTEMAX.

2. benku u ux QyHKIUS B )KUBBIX CHCTEMAaX.

3. benku u ux pu3NKO-XUMHUYECKHE CBOMCTBA (aM(POTEPHOCTD,
M303JIEKTPUYECKasi TOUKa, pACTBOPUMOCTb, OCAKIAEMOCTD)

4, [TpoyKThI rupOaM3a OEIKOB: aMUHOKHUCIIOTHI - KJIacCU(UKAIHS.

S. CoBpeMeHHOE MpeACTaBIEHUE O CTPYKType O0enkoB. dopma cBsizei
aMUHOKHUCIIOT B OE€JIKOBOM MoJIeKyJie (MenTHaHAasl BOJOPOAHAs, AUCYIbduIHAS,

ruapododnasi, Ban-nep-BaanbcoBa, koBaneHTHas).

6. [IepBruyHas CTPYKTypa, XapaKTEPUCTHUKA MENTUIHON CBSA3U.
7. Bropuunasi, TpeTHYHAS, YeTBEPTUUHAS CTPYKTYPBI OCITKOB.
8. Ponb BOopoaHOM CBSI3M B OpTraHU3AIMH OL-CIIUPAIH U [3- CKIIaq4aTon

CTPYKTYpHBI OeJiKa.

Q. XapakTepucTuka CTPYKTYpbl O- KepaTMHa U [-keparuna. Kakwue
AMUHOKHCIIOTHI OMPENETSIOT UX CTPYKTYPY?

10.  XapakrtepucTuka KoyjjareHa W djacTuHa. Kakue aMHHOKHUCIIOTHI

OTNPEIEINSIOT UX CTPYKTYpY?
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11.

[TpocTeie u crnoxxubie Oeaku. MuornoOuH, reMorao0uH.

['mukonporenpl. JIunmonpoTenibl.

12.

HpCBpaHIeHI/IH OCJIKOB B KCIYAOYHO-KHIIICYHOM  TPAKTC II0A4

NeicTBUEM (PEPMEHTOB.

13.
14.
15.
16.

Koneunsie npoaykTsl 0OMeHa OEIKOB.
Hcrounnku 6enka u ux OMOJIOTHYECKast [ICHHOCTb.
benkoBbie pe3epBbl.

Urto Takoe hepMeHThI? uTO 00I1Iero Mexay hepMeHTaMu 1 OeJIkaMu U

YTO UX OTJINYaeT?

17.
18.

CDepMeHTI)I - IIPOCTBIC U CJIOJKHBIC OCIKHU.

Kodaxropsr pepmenToB. Uto Takoe KOHaKTOp U €ro

(yHKIHOHAJIBHOE Ha3HAUYCHHE.

19.

depMeHTHI Kak OMOoKaTanIn3aTopsl ((HakTOpkI, ONPEACISIONINe

KATAJIMTUYECKYIO aKTUBHOCTbH (PEPMEHTOB).

20.

TepmMonabMIbHOCTD U TEMIIEPATYPHBIN ONITUMYM JCHCTBUS

dbepmenToB. BiausHue KOHIIEHTpAIMKU BOIOPOIHBIX HOHOB.

21,
22,
23.

AKTHUBHBIN U AJIJTOCTEPUYECKUMN LIEHTPHI PEPMEHTOB.
MexaHu3M JeHCTBUS aKTUBHOTO IIEHTpa (PEPMEHTOB.

CrneunduuHocTs AeiicTBus pepMeHTOB (cTepeocnenupuyeckas,

abCo0THAS, a0COMIOTHO-TPYIIIOBAsI, OTHOCUTEILHO-TPYIIIIOBAs).

24,
25,
26.
217,
28.
29.
30.
31.
32.
33.

AKTHBaTOpHI (PEPMEHTOB.

Nurudutopsl pepmMeHTOB (HEeoOpaTUMBbIe U 0OpaTUMBbIE).
Enununa aktuBHOCTH (pepMeHTa, yieabHasi akTUBHOCTb.
Knaccuduxanus pepmMeHTOB.

CrpykTypa U (yHKIHMH YTIIEBOJIOB.

MoHoO- 1 tucaxapuisl.

CrpykTypa nonucaxapuaos (TJIMKOTEH, Kpaxmall, KJIeT4aTKa).
Pacnan au- v monucaxapuaoB B jKeITy10YHO-KUIIIEYHOM TPAKTE.
CuHTe3 U pacrnaj INIMKOreHa B OpraHu3Me.

CBs3b MCXKAY COACPIKAHNEM I''IMKOI'CHAa B IICUCHU, KPOBU U MBIIIIAX.

45



34, ['MKonu3 u ero posb B KU3HEACATEIBHOCTH OPraHU3Ma.

35. [uxn KpeGca u ero 3naueHue.

36. [leHTO3HBIN LIUKII U €0 3HAYECHHUE.

37. OKuCIUTETHHBIC MPOIIECCHI B )KUBBIX OpraHu3Max. B uem nx
CYIIHOCTB?

38. UYto Takoe apIXxaTejabHas IEb U TKAHEBOE JAbIXaHue?

39. Pons MuToxoHaApHii B TKAHEBOM JbIXaHUH. MHUTOXOHIPHUH, KaK

OHCPIrCTUYCCKUC MAIIIMHBI.

40. Urto Takoe okucnurensHoe pochopunupoBanue?

Bompocs! k 3auery
1. JHK, PHK. 1x nmokanu3anus B KJIE€TKE
2. buosornueckas poJib HyKJIEHHOBBIX KHCIIOT.
3. O6u1as XxapakTepUCTUKA CTPOCHUS HYKJIEMHOBBIX KUCIOT (HYKJI€OTUIbI,
HYKJICO3U/Ibl, OCHOBAHHI.
4. JIHK. [TepBuuHasi CTpyKTypa U METOIbI €€ YCTAHOBJICHUS.

5. AHK. Bropuunas ctpykrypa. [Ipeanoacsuiku k coznanuto moaenu JHK
Yorcona u Kpuka. buonornueckoe 3nauenue apycnupaibHoro crpoenus JJHK.
6. IHK. Tpetuunas crpykrypa JJHK Oakrepuii, BupycoB, aykapuoT.

7. JHK. ®u3uK0-XUMHUYECKHE CBOMCTRBA.

8. bakTepuanbhbie ma3zMuabl. [{utomnazmaruyeckas JJHK.

9 PHK. I'ereporennocts mosiekyn PHK. Buast PHK.

10. Tpaucnoptaas PHK. O6mas xapakrepuctrka, CTpyKTypa.

11. mPHK. O6mias xapakTepucTuka, CTpyKTypa.

12. pPHK. CtpykTypa prb0ocoM NpoKapuoT, 3yKapuoT.

13. brocuHTE3 MypHHOBBIX HYKJIEOTUIOB.

14. bBuocuHTE3 NUPUMHUANHOBBIX HYKJIEOTH/IOB.

15. ®epMeHTHI CHHTE3a U IPEBPALIEHNs HYKJIEMHOBBIX Kuc j0T. [JHK-
nomumepassl, JIHK-3aBucumas PHK nonmnmepaser.

16. O6paTtHas Tpanckpuntasa, JJHK-nurasza, pernnukasa.



17. llomunyxknuotuadocdopunasza. JJHK-merunaza, Hykneassr.

18. Cunrtes JJHK. ITonukoncepBatuBHas perukanus JJHK. Perukanus
JIHK kak MHOroctymneH4datsiil mporecc. Pernukanus nospexaeHnon PHK.

19. Cunre3 PHK. Tpanckpunuus. Jtarbl TpPaHCKPUIILIHH.

20. Otnnune 3Tana TPaHCKPUILKHU Y BBICHIUX OPraHU3MOB OT MPOKApHOT.

21. ITpoueccunr PHK. Pubonyki1€eonpoTenHOBbIE KOMIIOHEHTHI.

22. Cunre3 pubocoMHbIX 1 TpancnopTHbix PHK.

23. Cunre3 Oenka. AKTUBUPOBAHUE aMUHOKUCIIOT. MIHUIMAITUS, JIOHTAIMS,
TepMUHAIUS.

24. I'eneTn4YeCKUM KOJI.

25. Pacniag mypyuHOBBIX OCHOBAHUU. Y PUKOIN3. DBOJIOIUOHHBIE ACTIEKTHI.

26. OO0wee nouarue o aunuaax. OyHKus, Kiaccupukarms.

27. Heittpanbhbie munuabl. JKupbl. DU3NKO-XUMHYECKHAE CBOMCTBA.

28. CTepuHsl, CTEPUJIBI, BOCKA.

29. ®ocdoaumnuasl Ha OCHOBE TIUIEPUHA U CPUHTO3HUHA.

30. buocunTtes pochoaunuaoB Ha OCHOBE TIUIIEPUHA.

31. buocunTtes pochonunuaoB Ha OCHOBE C(OUHTO3UHA.

32. I'mukonunuabpl Ha OCHOBE TJIMIIEpUHA U COUHTO3UHA.

33. buocuHTE3 IMNIMKOJIUIIUI0B HAa OCHOBE MIHIIEpHUHA — (PMHTO3UHA.

34. [lepeBaprBaHU€ U BCACBIBAHHE JINMUIOB B K€Y I0YHO-KUILIEYHOM
TpakTe. PoJib xenun B 3TOM mporuecce.

35. MexaHu3M OKHUCJICHUS JTUMUA0B B TKaHAX. OKUCICHUE KUPHBIX KHUC JIOT.

36. MexaHu3M CUHTE3a KUPHBIX KUCTIOT.

37. O0miee npeACTaBICHUE O CTPOCHUN MEMOpaH.

38. Uto 00111eT0 B CTPYKTYpE, MEXaHU3ME CUHTE3a TyPUHOBBIX U
MAPUMHIMHOBBIX OCHOBAHHI M TEOPUHU MPOUCXOXKICHUS KU3HU HA MUHEPATIbHBIX
KpucTasiax?

39. Kak MOXHO OOBSICHUTD MOSIBIICHUE OeliKa B CTPYKTYpe pubOCOM J10

Hayajia cCuHTe3a Oenka?
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40. Yto stBnsieTCs ONPEESSIONIMM B BOSHUKHOBEHUH aHTUKOOHA B
ctpyktype MPHK? Kto y3Haer amuHokucioTel? KakuM 00pa3oM oHa U Ta Ke
aMHUHOKHCJIOTA OKa3bIBAETCS B CTPYKType n3oakuentopubix MPHK, nmerommii
BBIPOXKJICHHBIN T€HETUYECKUM KO/I?

41. Kak BO3HMK MaTpUYHbIN MEXaHW3M CHHTE3a Oenka?

42. Kak Bo3HUK HyKJIeonporenanbiid komruieke (JJHK + rinenonst) u

koMmiuieke JJHK, ructons! u mporaMuHbI?

OIICHO‘-IHI)IC cpeacrea aJjist Telcylueﬁ arrecranmun

Tembl 1a00paTOPHBIX padoOT
Cemecrp 3.

JlabopaTtopHas pabota Ne 1. BBogHOe 3aHsiTHE

JlaGoparopHas pabota Ne 2. benku. [{BeTHbIe peakiiuu Ha OeIKU

JlabopaTtopHas pabota Ne3. CniektpooromeTpruieckuii MEeTo 1
KOJIMYECTBEHHOTO OIpeACIICHUsI OeKa Mo YAbTPadruoIeTOBOMY MOTJIONICHHIO.
JlaGopatopHas pabota Ned, doTomMeTprUUECKOE OMpeieeHue OenKa OnypeTOBbIM
METOIOM.

JlaGoparopHas pabota Ne 5. AHanmm3 cMecu aMUHOKHCIOT METOI0M
paauaibHOM XpomaTtorpaduu Ha Oymare

JlaGoparopHas pabota Ne 6. AHaIM3 cMeCH aMHHOKHCIIOT METOI0M
TOHKOCJIOWHOM XpoMatorpaduu Ha CHJIMKaresie

JlaGoparopHas pa6ota Ne 7. KonmnuecTBeHHOE OnpeieICHHE aMUHOKHUCIIOT
MeToaoM (hopmosibHOTO TUTpOoBaHus JIaboparopHas padota Ne 8. Jlnanus 6enkoB

JlaGoparopHas pa6oTta Ne 9. PacTBOpUMOCTh M OCaXICHUE OCIIKOB

JlabopaTtopnas pabota Ne 10. Dnexktpodope3 OeIKOB B MOTUAKPUTIAMUTHOM
ree.

JlabopaTtopnas pabota Ne 11. Dnektpodope3 OeKOB B MOTUAKPUTIAMUTHOM
ree.

JlaGoparopnas pa6ota Nel2. KomnokBuym 1o teme «benkm»
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JlaboparopHas padota Ne 13. CnetuuunocTs pepMeHTOB
JlabopaTtopHas pabota Nel4. KodakTtopsl pepmMeHTOB

JlabopatopHas pabota Nel5. Onpenenenue TeMneparypHoro onTuMyma

dbepMeHTOB

JlabopaTtopHas paborta Nel6. Onpenenenue pH-ontumyma hepMeHTOB

JlabopaTtophas pabota Nel7. MccnenoBanue BIUSHAS aKTUBATOPOB U

MHTUOUTOPOB HA aKTUBHOCTH (DEPMEHTOB

JlabopaTtopHas pabota Nel8. KommokBuym 1o teme «DepMeHThDY
Cemecrp 4.
JlabopaTtopHas pabora Ne 1. XuMuueckue CBOWCTBA YIJIEBOIOB

JlabopaTtopHas pabota Ne2. AHanu3 cMecH pacCTBOPUMBIX YTJIEBOJIOB

pacTeHUl aMUHOKHUCIIOT METOAOM TOHKOCJIOWHOM XpomaTorpaduu Ha CUIIMKaresie

JlaGoparopnas padota Ne3. KonnuectBeHHoe onpenenenue Butamuaa C B

arITeYHOM IIperapare.

JlaGoparopHas pa6ota Ned4. KonmnuectBenHoe onpenaencHue ButamuHa C Bo

(bPYKTOBOM COKE.

JlaGoparopHas pabota Ne5 Xumudeckue CBONCTBA JIUIHJIOB.
JlaGoparopHas pa6ota Ne6 [IpuroToBiaeHre JUTTHIHBIX YKCTPAKTOB
JlaGopartopHas pabota Ne7 Paznenenue munuaoB

JlabopaTtopHas pabota Ne8. Brinenenre HyKJI€MHOBBIX KUCIIOT

JlabopaTtopHas pabota Ne9. XumMuueckuii cOCTaB HyKJIEHHOBBIX KUCIOT

TeMbl IPAKTHYECKUX 3AHATHH
Cemectp 4
3angrue 1. KomnokBuyM no teme «YTiaeBoabh»
3ansTue 2. KomiokBuym no teme «JIumuasl 1 Onosorunaeckue MeMOpaHb»

3anstue 3. Cemunap «MonekymsipHas OUONOrUsl KakK HaykKa, HalpaBJCHUS

pa3BUTHA, OCHOBHBIC ITOHATH»

3anstue 4. Cemunap «lIpupona reneTndeckoit HHGOPMATIII

3anstue 5. Cemunap «Peanu3zanusi reHeTH4ecKor nHGOpMAaII)
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3ansatue 6. Cemunap «l'€HOM 3yKapHOT»

3ansarue 7. CGMI/IHap «BO3HUKHOBEHME KU3HU Ha 3EMIIC»
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