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MecTo IMCHUIUVIMHBI B CTPYKTYpPe 00pa3oBaTe/IibHOM MPOrpaMMbl

JucuunnuHa «MonekyJIspHble MEXaHW3Mbl XPAaHEHWs, pealu3alud W [epenadu
HACJICICTBEHHOW WH(OpMAIMKW» OTHOCUTCSA K AUCHHIUIMHAM o00s3aTenpHOM dvactu bioka 1.
Hucuumunel  (Moxynu) IlpodunbHo-opueHTHpYEeMOro Moayns ydeOHOro IUIaHa OCHOBHOM
npoecCHOHANLHOM  00pa30BaTEIbHON MPOTPaMMBbl  BBICIIETO OOpa30BaHHS — TMPOTPaAMMBbI
MarucTparypsl 1mo HampasjieHuto noaroroBku 06.04.01 buomorusi, HampaBieHHOCTh (IIPOQUIIb)
o0Opa3oBaTenbHOIl MporpaMMbl «BHOTEXHOIOTHSI ¢ OCHOBAaMH HAHOTEXHOJIOTHUW», OYHON (POpPMBI
00yueHusl.

JlucummiuHa OMHMpaeTcss Ha pe3yabraThl OOydeHHs, C(HOpPMUPOBAaHHBIE B paMKax Kypca
«CoBpeMeHHbIe TTPOOIEMBbI OHOIOTUNY, «DKOJIOTUS B OHOpa3HOOOpa3ue», «XUMHUs U XUMHUECKUE
TEXHOJIOTUW», «BuoTexXHOIOT M.

Pe3ynprarl M3yueHUs IUCLUIUIMHBL SIBISIIOTCS OCHOBOM I WM3y4Y€HUS IJUCLMIUIMH U
npoxoxkaeHust npaktuk: Ilpaktuka mo npoduiao npodeccuoHanbHOM aesTenbHOCTH, HayuHo-
uccuenoBarenbckas padora, «OCHOBbI O€JIKOBOW M TEHHOW wWHXeHepun», «Helponaykmy,
«Merarenomukay, «buoxumus», «MeTopl COOPKU T€HETUYECKUX KOHCTPYKITHII.

1. Ilepevyens mIaHMpPyeMbIX pe3yJIbTATOB 00y4eHHsi (00pa3oBaTe/IbHBIX Pe3yJbTATOB)
Mo JUCHUIIHHE

enb10 OCBOCHHS AUCIUIUIMHBI SBISCTCS M3YYUTh MEXaHM3Mbl XpaHEHUs, peaiu3allid U
nepenayy HacleACTBEHHONW MH(OpMAIIMK, KOTOPhIE PEaTu3yIOTCs 3a CYeT MATPUUYHBIX CUHTE30B Ha
MOJIEKYJIIPHOM ypOBHE (DYHKITHOHHUPOBAHMUS.

3agaveil OCBOEHUS NUCUUIUIMHBI SBISETCS CHOPMUPOBATH IEIOCTHOE MPEICTABICHUE O
3aKOHOMEPHOCTSX (YHKITMOHUPOBAHMS KMBBIX CHUCTEM Ha MOJICKYJISIPHO-TEHETUYCCKOM YPOBHE,
U3YYHTb: CTPOCHHE MaKpOMOJIEKyN OuomnoinmepoB ux uHpopmannonusie Gynkmuu (JJHK, PHK,
Ocnku); cOPMHUPOBATH y CTYJEHTOB IEJIOCTHOEC BOCHPHUATHE O KHBOW MAaTepUU C CIUHBIMU
3aKOHOMEPHOCTSIMH ~ MOJIEKYJISIPHOTO ~ (DYHKIIMOHUPOBAHUS U  CTPYKTYPHO-(YHKIIMOHATHHOM
OpraHu3aIii, 3aKOHOMEPHOCTSX MOP(POTeHETUUECKNX peakiui; GOpMHUpPOBaTH TBOPUYECKOE
MBIIICHUE, HCCIEIOBATENIbCKUI TOAX0J K MPOPECCHOHANBHON JesATENbHOCTH; pa3BUBATH
NMOTPeOHOCTh B CaMOOOPa30BaHUM U CAMOPA3BUTHUH; CIIOCOOCTBOBATH TPAHC(OPMAIIMH TTEPBUYHBIX
npodecCHOHANBHBIX 3HAHUN U YMEHUI B HABBIKH.

B pesynbrare ocBoeHUs MTpOrpaMMbl MarucTpaTypbl OOyYarOUIUMCs TOJDKEH OBJIAJETh
CIEeIYIOIIMMH pe3yJbTaTaMu OOydYeHUs MO JUCHHUIUTNHE «MOIeKyIsipHble MEXaHU3MbI XPaHEHUS,
peanu3anuy ¥ mepeaadd HacleACTBEHHON nH(opMmanuu» (B TabJIUIle MPEACTaBICHO COOTHECEHNE
00pa3oBaTeNbHBIX pPE3YyJbTaTOB OOyUYEHUS 1O JUCHUIUIMHE C WHIAUKATOpaMHU JOCTHIKEHHS
KOMITETCHIIN ):

Komnerenmus n
WUHIUKATOPBI €€
JOCTHUKEHUS B
JUCLUILIMHE
OIIK-2. CriocoObeH TBOPYECKH HCIONB30BAaTh B MPOPECCHOHATIHHON NESITeTHbHOCTH 3HAHHS
(GyHIAMEHTANbHBIX W TPHUKIAJHBIX Pa3[esioB AMCUUIUIMH (MOJIyJel), OIpeeNsionux
HaIpPaBJIEHHOCTh MMPOTrPAMMBbI MATUCTPATYPHI.

OO6pa3zoBaTeabHbIC PE3yIbTAThI TUCIUTLTAHBI
(aTansl GOPMHUPOBAHUS AUCIUIIIUHBI)

3HaCT YMECT BJIagccT

OIIK 2.1. 3naer OP-1 3naer
TEOPETUUECKUE TpaJAUIIMOHHbBIE U
OCHOBBHI, COBpeMeHHLIe METOAbI
TpaJAUIIMOHHbIE i HUCCIICA0BAHUS B
COBPEMEHHBIC COOTBETCTBUH C
METOMbI npodunem
HCCIIeTOBAHMI IMOATOTOBKH;
COOTBETCTBUU v OP-2 3Haer




HaIpPaBJICHHOCTHIO
(mpoduniem)
[IPOrpPaMMBbI
MarucTpaTyphl.

OCHOBHBIC ITOHSITHS U
onpeeeHus
JACIIUILINHBI

npodus;

OP-3 3naer
TIPUHITUTIBI
JKU3HEIEITEIbHOCTH
Ha TKaHEBOM,
CyOKJIETOYHOM,
MOJIEKYJISPHOM
YPOBHSX OpraHu3aluu
OMOJIOrMYECKUX
CHCTEM,;

OP-4 3naer
COBPEMEHHBIC
poOIEMBbI KIIETOYHOM
Oouooruu,
LIMTOJIOTHH,
THUCTOJIOTHH,
MOJIEKYJIIPHOH
OHOJIOrUH B OMOJIOTHU
pa3BUTHUSA U
Pa3MHOXKCHUS;
OP-5 3naer
MEXaHU3MBbI
BOCIIPOU3BEICHUS,
XpaHEHHMS, IIepeIadH,
JIEKOIUPOBAHUS U
peanuzanuu
HaCJICICTBEHHOM
nHpopmanuu B
CPaBHHUTEILHOM
acCIIeKTe;

OP-6 3naer
CTPYKTypHO-
(GYHKIIMOHATIBHYIO
OpTraHHU3aIII0
MaTPHYHBIX MOJIEKYJI,
TEHETHYECKOI0
MaTtepuaia 1 OeNKoB,
a TaK)Ke MEXaHU3MBI,
obecreynBaroIme
CcTaOMILHOCTD U
[JIACTHYHOCTH
MaTPUYHBIX MOJIEKYII,
MOJICKYJISIPHBIC
MEXaHHU3MBbI
KU3HEAEATETLHOCTH.

OIIK 2.2. Crocoben
TBOPYECKHU
HCIIOJIb30BAaTh
CIICOUAJIBHBIC
TEOPETUYCCKHE u
NIPAKTUYECKHUE

OP-7 ymeer
paborats ¢
MHUKpOIpenapaTamu,
KOJIJICKITHOHHBIM
MaTepHajJaMH,
CXEeMaMH;




3HAHUS JUISL
dhopmMupoBaHUs
HOBBIX pelieHuin
IIyTeM HHTErpanuu
pa3IMYHbIX
METOINYECKUX
IIOJIXOJIOB.

OP-8 ymeer
aHAJIM3UPOBAThH
COBpPEMEHHBIE
Hay4YHBIC TOCTHKCHHUS
B 0o0yacTH
oOpaszoBaHus U
npoduIIs HOArOTOBKH,
BBIJICTISITD U
CHCTEMaTH3HPOBATh
OCHOBHBIC HJIEU B
HAY4YHBIX TEKCTaX,
pedeparax;
OP-9 ymeer
BBISIBIIATH
3aKOHOMEPHOCTH
KU3HEAEATSITBHOCTU
Ha TKaHEBOM,
KJIETOYHOM,
CyOKJIETOYHOM U
MOJIEKYJIIPHOM
YPOBHSIX OpTraHU3aIHH
OMOJIOTMYECKHUX
CHCTEM;
OP-10 ymeer
CaMOCTOSITENTFHO WIIH
C TIOMOIIBIO
IpernoaaBaTes
c(hopMyIHpOBaTh
COOCTBEHHYIO
MO3HIIHIO TTO
JIMCKYCCHOHHBIM
BOTIPOCaM, HMMEIOITIM
MHUPOBO33pEHUYECKOE
3HaueHue, MoaooparTh
apryMEHTHI ¢ O3ULIUU
HAy4YHOTO
MHUPOBO33PEHUS,
OTMpasich Ha
aBTOPUTETHBIE
WUCTOYHUKHA
uHpOpMaInH;
OP-11 ymeer
JIOTHYECKHU BEPHO,
apryMEHTHPOBAHO U
SICHO CTPOMTD YCTHYIO
Y TINCBMEHHYIO Peyb;

OIIK 2.3. Bmageer
HABBIKOM
KPUTHYECKOTO
aHaJIN3a U ITUPOKOTO
00CyKIeHUS
TpeiIaraeMbIxX
peLIeHui.

OP-12 Bnageer
METOJIaMHU U3YICHHUS
JKU3HEIEITCIIbHOCTH

Ha TKAaHEBOM,
KJIETOYHOM,
CyOKJIETOYHOM U
MOJIEKYJISIPHOM
VPOBHSIX;




OP-13 Bimageer
HaBBIKaMH cOopa,
00paboTku, aHamM3a
M CHCTEMAaTH3alun
uHpopmanuu, a
TaK)Ke HaBBIKAMU
BBIOOpA METOJIOB H
CPEJICTB peIIeHUs
3a7a4;
OP-14 Binaneer
METOJaMH 1
npueMamMu
OIIMCaHMS,
UJeHTU(UKAIUY,
KJ1accu(uKaum,
OMOJIOTMYECKHX
00BEKTOB,
nH(OpMaIMOHHBIX
TEXHOJIOTUH IJIs
pelleHus] HAyYHBIX U
pohecCHOHATLHBIX
CUTYaIl[MOHHO-
JIOTMYECKHX 3a/aY;
OP-15 Bimageer
HaBbIKaMU pabOThI U
IPUMCHCHUS B
o0pasoBaTelbHON 1
Hay4YHO-
HCCJIEeI0BATEIbCKOM
JEATEIbHOCTH
COBpPEMEHHBIX
KOMITBIOTEPHBIX
TEXHOJIOTHUH.

2. O0beM JMCHUIUIMHBI B 3a4eTHBIX €IMHHUIIAX C YKa3aHHEM KOJIHYeCcTBa
aKajeMH4YeCKHX 4YacoB, BblIJeJeHHBIX Ha KOHTAKTHYKW padoTy oOy4yawmmuxcsi ¢
npenoxanarejieM (M0 BHAAM Y4YeOHBIX 3aHATHH) W HA CaMOCTOSTEJLHYIO pPadoTy
00y4aroumuxcs
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3. Conep:xkaHue TUCIHUILIMHBI, CTPYKTYPHPOBAHHOE MO0 TeMaM (pa3ejiaM) ¢ yKazaHueM
OTBEJEHHOI0 HA HMUX KOJINYEeCTBA aKaJeMUYeCKNX YaCOB U BHA0B YUeOHBIX 3aHATHI

3.1. Yka3zanue TeM (pa3iejioB) U OTBEAEHHOI0 HA HUX KOJHYECTBA aKaJAeMHMYEeCKHUX
YacoB M BU/JIOB Y4eOHbIX 3aHATHI



KonnyectBo yacoB no ¢popmam

OpraHu3aIy 00y4YeHHs

HaumenoBanue pasnena u rem

Jlexmun

[IpakTrueckas
pabora

pabora

DK3aMeH

Moayasb 1. 'eneTnyeckue caMOBOCIPOM3BOAAIIMECS
CHCTEMBI.
CtpykTypa ¥ QYHKIIUH MATPUIHBIX MOJIEKYJI.

Mopyas 2. buodusuyeckue acnekTbl OPraHu3aliuu u
(GyHKUMOHMPOBAHUS OMOJIOTHYECKUX CUCTEM
KBaHTOBO-MEXaHUYECKHE OCHOBBI OpTaHU3AIUH OHOCHUCTEM.
Ousnyeckue MPEANOChUIKH IEJIOCTHOCTH  OHOJOTHYECKOU
CUCTEMBI.

BTopoii 3akoH TEepMOAMHAMHKU U OHOJOTHYECKHE CHUCTEMBI.
Cummerpuiiable peodpa3zoBaHus B GU3HKE U OMOJIOTHH.

[EEN
o

— | CamocToarebHas

0

Moayas 3. 3aKoHOMEpPHOCTH MeTa00JIHIeCKHX
TpaHcopManuii B 0MOJT0rH4eCKHX CHCTeMAaxX

[Mukn kak wuepapxuyeckas CTpykKTypa. BzaumopeiicTBue
depmenT-cyocTpaT. @yTHIIBHBIE KBl U UX TPaHCHOpPMAIIHSL.
®dopmupoBaHue MeTaboauyeckux I1UKI0B. OOpa3oBaHHe
IHYHTI/IPYIOIIII/IX IIUKJIOB. 38,MI>IKaHI/Ie FI/IHepHI/IKJIOB.
M3odepmenTsl. JlemOHUpOBAaHNE U PUTMBI.

Moayas 4. 3akoHomepHOCcTM  MOpPGgOreHeTH4YeCKHX
npoueccoB GPYHKIMOHMPOBAHUSI OMOJOTHYECKUX CHCTEM

Dnurenernyeckas aerepMunanus. LIukiasr u Mopdorenes.

Ponrp  MeMOpaHHBIX U KOPTUKaJIbHBIX  CTPYKTYp B
Mop(horeHeTnyeckux mnpoueccax. MopgporeHeTnueckue mosis.
Jloruka  (QYHKIMOHMPOBAaHUS  OHMOJOTMYECKMX  CHUCTEM:
npoOiemMa [IETIOCTHOCTHU OMOJIOTUYECKHUX 00BEKTOB,
KOJMpOBaHHE B  OHMOJOIMYECKMX  CHUCTeMax,  JIOTHKa
HBOJIFOIIMOHHOTO TPOIIECCa.
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20
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UToro

4

20

57

27

3.2 Kpatkoe onucanue cofepkaHusi TeM (Pa3/iesioB) TMCHHIJIMHBI

Kpatkoe conep:kanmne kypca

MO}:[y.]'[I) 1. 'eneTndeckue CaMOBOCITPOU3BOAAIIHNECCA CUCTCMBI.

Xumuaeckas opraHu3anys KJICTKH — OPTaHUYCCKUEC U HCOPTraHNYCCKUC BEIICCTBA.

Martpuunsie monexyisl — JIHK, PHK. Marpuunsie cunte3sl. MosekymsipHas 1orma OuoJ0oruu —

COBpeMeHHas TpakToBKa. [lepenaya, XxpaHeHHE U peanu3amus TeHeTHIeCKol nHpopMaum —

peruukanus JJHK, Tpanckpunims, TpaHCISAUA.
[IpobremMa 1ETOCTHOCTH OHOJOTUYECKOTO OOBEKTA.
KoaupoBanue B OMOIIOTHYECKUX CUCTEMAX.

DakTOopsI

ee  OIpeIesIonIue.

Mopayasb 2. buodusnueckre acekTsl opranu3aly U GyHKIIMOHUPOBAHUSA OMOJIOTHYECKHX

CHUCTEM

MomnexynsipHast opraHu3amus MeMOpaH KiIeTku. MeMOpaHHasi SH3UMOJIOTHSI — MEMOpPaHHbBIC
(bepMeHThI, JTUMHA3aBUCHUMbIE (PEPMEHTHI, MEMOPAHOCBSI3aHHBIE AIEKTPOHHOTPAHCIIOPTHHIE IIETIH.




Krnerounasi moBepXHOCTb — PELENITOPHI, PELUKINPOBaHNE MEeMOpaH, repeaada CUrHainoB. buorenes
MeMOpaH.

Opranuzanus OMOJIOTHYECKON CHCTEMBI, 0COOEHHOCTH (PYHKIIMOHUPOBAHUS OMOJIOTHYECKUX
MaKpOMOJIEKYJ U MX KOMIUIEKCOB. PaboTa MoOJIeKyJIApHBIX MalllMH Ha KBaHTOBOM ypoBHe (Gray,
Gonma, 1977; D.C. bayapa, 1935), mpencraBineHuss o6 «ycroiddmBoM HepaBHOBecun» (JILLA.
bmomendensaom, 1977). IlepeHoc 5aeKTpOHOB OelkaMH  SJIEKTPOHTPAHCIIOPTHOM  IIETIH,
MOTJIOIIEHNE KBAHTOB CBETa NMUTMEHT OEIKOBBIMH KOMIUIEKCAMH U (EpPMEHTATUBHBIA KaTalu3.
JeiictBue ¢epMeHTa Kak TpaHCQOpPMAaLMs SHEPrUU 3JIEKTPOHA B KYJIOHOBCKYK HHEPIHUIO
3apsokeHHbIX HMOHOB (Green, Vande Zande, 1981). KBantoBo-mexanwveckuii ananu3 (B.b.
bparunckwii, 10.11. Boponiios, 1974). Pabota MakpoMOJEKYJISPHBIX CUCTEM KaK OCIIILIATOPOB (A.
ITyankape, 1983).

3aKOHOMEPHOCTH METa0OINYECKUX TpaHchopMalus B OMOIOTHYECKUX cucTemax. L{uki, kak
uepapxuueckas CTpyKTyp. BsaumopelictBue Qepment-cyocrpar. Teopust MeTaboIMYECKOro
KOHTPOJISI M Teopusi OMOXMMHYECKHUX cucTeM. Llukianueckass MOCIIe0BaTENbHOCTh PEAKIIHMA.
Paznuuume karamuzaropa M cyOcrpara B MeTaOOJMYECKHUX LUKIAaX. Bo3HUMKHOBEHME pHUTMa
depmeHTaTUBHBIX peakiuii. DyTUiabHBIE HUKIBI M WX TpaHchopMmanus, Ha MpUMEpe pPabOTHI
OEJKOBBIX KOMIIJIEKCOB MHUTOXOHIpPUM M IuacTul. DopMHUpOBaHHE META0O0NIMYECKHX LHUKIIOB.
OO0pa3oBaHre WIYHTUPYIOIMIMX LUKJIOB. 3aMbIKaHWE TUNEPUUKIOB. DEepMEHTH U H30()EPMEHTHI.
JlenoHupoBaHue U PUTMBI.

Mopayab 3. 3aKOHOMEPHOCTH METa0OJIMYECKUX TpaHchopMaluii B OHMOJOTMYECKUX
cucreMax

dusnueckrue TMPEANOChUIKA IIEJIOCTHOCTH OHOJOTUYECKOW CcHUCTeMbl. DeitHMaHOBCKast
(TpaeKkTopHasi) MHTEPHPETALUU KBAHTOBOM MeXaHUKU. «DEepMEHThl ONpEeAesSOT MapuipyT, IO
KOTOpPOMY HampaBJIsieTCsl X0/ PEaKLUU B COOTBETCTBUU C TPAHUYHBIMH YCIOBUSIMH, HallaraeMbIMU
depmentom». Ilapamoxc Oiinmreitna — Ilomonmbckoro — Pozena (OIIP-xoppensaunuu) B
Ouonormueckoi cucremMe. BTopoll 3aKOH TEpPMOAMHAMHUKUA U  OHOJIOTUYECKUE CHUCTEMBI.
Cummerpuiinble mpeoOpa3oBaHus B (PU3MKe U OMOJIOTUU — YCIOXKHEHUE OPraHU3allui, OHOTE€HE3 U
OBOJIONMS, TOHATHE CUMMETPHUH B (HU3UKE, AHTPONHBIA MNPUHIUN, KOH(OPMAIIMOHHBIE
npeoOpa30BaHus, STUT€HETUYECKHE CUCTEMBI.

Moayab 4. 3aKOHOMEPHOCTH MOP(OrEHETHMUYECKUX IPOLECCOB (YHKIMOHUPOBAHUS
OMOJIOTNYECKUX CUCTEM

3aKOHOMEPHOCTH MOP(POreHETUUECKUX TMPOLECCOB. DNMHUIeHEeTHYecKasl IeTepMUHALUs -
HaclieIoBaHUE He TOJbKO TI€HOB, HO U BCced OMOJIOTMYECKON OpraHu3aluy, BpeMEHHas
J€TepMUHAIUS IPOLIECCOB PA3BUTHUS, MEXKKIETOUHbIE B3aWMOJAEWUCTBUS, OpraHu3allds TEeHOMa,
MoOp¢OreHbl, MOpPQOreHeTHYEeCKHE TKAHEBble B3aUMOJCHCTBUS, TI'€HETHYeCKass H30bITOUYHOCTS,
B3aMMOCBs3b ¢ (hakTopamu cpebl. L{ukiibl 1 Mopdorenes — KOHIENIHS HUKIOMEPHH, MOP(OJIOTHs
KaK pe3yJbTaT IPOCTPAHCTBEHHO-BPEMEHHON OpraHM3alMM II0TOKOB BEIECTB W DHEPrUM B
OuocuctemMax, 3aKOHbl KOH(OPMHON CHUMMETpUH, Mojenb TbiopuHra. Ponb MeMOpaHHBIX U
KOPTUKAIBHBIX CTPYKTYp B MOp(OreHeTHYeCKHX Ipoleccax — TMPOLecc CcaMOOpraHu3aluu
OMOJOrMYECKUX CUCTEeM, KHHeTuKa Muxasnuca-MenteH. MopdoreHTuueckue moiys — «Kpeoa» u
«onurenernueckuit  manamadr» (KX,  Yomaunrron, 1970), xoncranta  PyOHepa,
«remranpT»-uHMOpManus, g MopdoreHesa, ycioBus (opmupoBaHHE MOPPOTreHETHUECKUX
nosuei, agpdext AapoHoBa-boma.

4. IlepeueHb y4eOHO-METOAUYECKOrO0 oOecrmedeHHUs] HJIsI CAMOCTOATEJbHOH PadoThI
00y4aroIMXCcH Mo JUCUMUIIIMHE

CamocTtosTenbHas paboTa CTyAEHTOB SBIsieTcsl 0co0oi (opMoil opraHuzanuu y4eOHOTO
npolecca, MpeAcTaBisgtonas co0oi MIaHupyeMyto, T03HABATEIbHO, OPTaHU3ALMOHHO U METOANYECKU
HanpaBJIEMYIO JCATCIBHOCTL CTYJACHTOB, OPUCHTHPOBAHHYIO Ha JOCTUKCHHUE KOHKPETHOI'O
pesyibTaTa, OCyIIECTBIsieMyl0 Oe3 mpsaMoi momoiu mnpenogasatens. CamocrosdrenbHas paborta
CTYZCHTOB SIBJISIETCS COCTaBHOW YacThl0 YYeOHOH pabOTBI M WMEET IIeNbl0 3aKperuieHue |
yriayOJieHHe IMOJyYeHHbIX 3HAHUI M HABBIKOB, MOMCK M NMPHOOpETeHHE HOBBIX 3HAHWM, a Takxke
BBIIIOJIHECHHUE y‘-Ie6HI)IX 3a)IaHI/II\/'I, IMOATOTOBKY K IMIPCACTOAIINM 3aHATHAM W 3SK3aMCHY. Omna



npeaycMaTpuBaeT, Kak NpaBUio, pa3paboTKy pedepaToB, HaMMCAaHUE OKJIAJ0B, BBIIOJIHEHUE
TBOPYECKUX, HHIUBHUYAJIbHBIX 33JaHUH B COOTBETCTBUU C Y4eOHON IMPOrpaMMoi (TeMaTH4EeCKUM
IUIAHOM M3Y4YEeHHs IUCHMIUIMHBI). Tema Ui Takoro BBICTYIUICHHS MOXET ObITh HpeIoKeHa
npernojiaBaTesieM MM M30paHa caMUM CTYJEHTOM, HO MaTepHall BBICTYIUIEHUS HE JIOJDKEH
nyOInMpoBaTh JIGKIMOHHBIA Marepuas. PedepaTuBHBIH Marepwan CIy>KUT IOTOJHUTEIbHON
uHpopmanueil Uit paboThl Ha NMPAKTUYECKUX 3aHATHSAX. OCHOBHAs LeJIb JAHHOTO BHJA PabOThI
COCTOUT B O0YYECHUH CTYJCHTOB METOJaM CaMOCTOSTEIbHOI paboThl ¢ yueOHBIM MaTepuanoM. Jlis
IOJHOTHl YCBOGHHUSI TEM, BBIHECEHHBIX B IpakTU4eCKUe 3aHATHUsA, TpeOyerca pabota ¢
nepBoucrouHukamu. Kypc npemycmarpuBaeT — caMOCTOATENBHYHO pabOTy  CTYIEHTOB  CO
crenuanbHoOi ymrepatypoil. Cienyer OTMETHTh, YTO CaMOCTOSATENbHas pPaboTa CTYAEHTOB
pe3yJIbTaTUBHA JIMIIb TOTJAa, KOTJAa OHA BBIINOJHACTCS CUCTEMATHYECKH, IUIAHOMEPHO U
LeJICHANPAaBIICHHO.

3agaHus Uil caMOCTOATENbHOM paboThl IPELyCMaTpUBAOT MCIIOJIb30BaHHE HEOOXOAMMBIX
TEPMUHOB U TMOHATUH MO Mpobiematuke Kypca. OHM HaleTMBAIOT Ha MPAKTUYECKYIO paboTy MO
IPUMEHEHHIO M3Y4aeMOro Mmarepuaia, MOMCK OuOnuorpaguueckoro mMarepuana U 3JIeKTPOHHBIX
UCTOYHHUKOB MH(OPMALIMHU, WIUTIOCTPATUBHBIX MAaTEPHAIOB. 3aJaHUs 110 CAMOCTOSTEIHHON paboTe
JIAl0TCA [0 TeMaM, KOTOpbIe TPEOYIOT JOMOIHUTENIbHON IPOPabOTKH.

OOmmii 00beM CcaMOCTOSTENBHONH paboOTBl CTYJEHTOB 10 AMCHUIUIMHE BKIIIOYAET
ayJJUTOPHYIO U BHEAYJUTOPHYIO CAaMOCTOSTENbHYIO pabOTy CTYACHTOB B TEUEHUE CEMECTpa.

AynuTOpHas caMOCTOsITeNIbHAsT paboTa OCYIIECTBISACTCS B (DOpME BBIOIHEHHS TECTOBBIX
3aJlaHUi, Keilc-3a7ay, IUCHbMEHHBIX IPOBEPOUYHBIX pPAOOT MO JAUCHUIUIMHE. AyJIUTOpHas
caMmocTosATenbHas pabora obecreueHa 0a30if TECTOBBIX MaTepHaloB, Keiic-3amad Mo pasaenam
JUCLUIUINHBI.

BrueayanTopHas camocTosiTenbHas paboTa oCyIiecTBiseTcs B hopmax:

- TECTUPOBAHUE.

Bonpockl o caMoCTOSATENbHBIM paboTaM BKIIFOYECHBI B J1A00OPATOPHBIC 3aHATUS U B OJIOKH
TECTUPOBAHUS.

Pexum TecTUpOBaHUS — KOMIIBIOTEPHOE TECTUPOBAHUE IPOBOAUTCS B IPpyIIE B TeueHue 45
MuHyT. Kaxkaeiii 650k Tecta BkiodaeT B cedst 50 TecroBbix 3amanuil. [Iporpamma dopmupyer
BapHaHThl (KaXJbli pa3 HOBbIE) MO3BOJSET UCIPABUTh BHIOPAHHBIN BapuaHT OTBETA, MPEPHIBAET
paboTy CTYJEHTOB 0 OKOHYaHWU BpPEMEHM TecTupoBaHHe. [locie 4yero BBIBOAMT MOTY4YEHHBIN
cryaeHToM Oaml. IIporpaMma no3BoiisieT cenaTh pacledyaTKd BapUAaHTOB M IOJY4YCHHbIE Oallbl
TECTUPYEMOW TpPYIIBI CTYJAEHTOB. TecToBble 3aJaHMs 3aKphITOrO THUIIA, HA COOTBETCTBUE, C
PUCYHKOM, JOTMOJHUTH BBIpA)KEHUE, 3aKOHYMTH olpeneieHue. Bapuantel otBeta — 1. Humxke
npujaraeTcs HeKOTOPBIN epedyeHb TECTOBBIX 3aJJaHUN U3 PAa3IMUHBIX OJOKOB JAHHOTO Kypca.

Tecmoevie 3a0anusn
- OTKpBITOFO THIIA,
- 3aKpBITOTO THIIA,
- Ha COOTBETCTBHE,
- Ha MOCIIEI0BATEIbHOCTH MPOIIECCOB,
- C pUCYHKaMH.

Pestcum mecmuposanus

- Bpems — 45 MuH

- 3a1anmii - 50

- HABUT AL 10 3aJIaHUSIM C BOBMOXKHOCTBIO peTaKTHPOBAHUS OTBETOB

- QBTOMATHYECKOE OTKIIFOUCHHUE MTPOTPaMMBI TECTUPOBAHHMS 110 HCTEYCHUH BPEMEHU
TECTUPOBAHUS

- BBIBE/ICHHE PE3yJIHTaTOB TECTUPOBAHUS B Oaiiax

- KOHBepTanus 6ayuioB B oieHKy — 0 - 30- HeynoBneTBopHuTeNsHO; 31 - 38 —
YAOBIETBOPHUTENHHO; 39 - 45 — Xoporo; 6oee 45 — OTAMYHO.

OC-3 IlpumepHnutii nepeuenv Mecmosvlx 3a0anuil



Penmkanusa — 3To

1. mepexoaupoBaHUE reHeTHYECKON HH(OPMAITUY B TIOJIMIIEITHIHYIO LIETIh

2. cunte3 MHOrouncieHHbix konuit PHK ¢ nykieotnnnoit nocnenoarensHoctu JJTHK
3. BOCIPOM3BEICHHUE HCXOAHOTO FT€HETUYECKOT0 MaTepraia B TOKOJICHHIX

4. cunte3 JIHK ¢ nykneotunnoi nocienoBarenbHoct PHK

B »skcnepuMenTanbHbiX pabGorax J. Yapragd sBwiBen, uro JHK wu3 passbix
OMOJIOTHYECKHX HCTOYHHKOB COMEPIKHT ...

1. pasuoe xonuuectso dT, dA u dI', dI]

2. paBHoe kommuectBo dA, dI" u dT, dI]

3. paBuoe kommuectBo LI, dA u dT, dT

4. pasnoe koiuuectso dI, dI] u dA, dT

CrekuHr-B3aumMoaeiicTBusi GopMHUPYIOTCS MEKTY
1. rereponukiIamMu

2. TETEepPOIMKIIAMH, JISKAIIUMHU B TIOCKOCTSIX

3. HYKJICOTUIaMH

4. caxapaMu HYKJIEOTHJIOB

¥Yroa tBuct (TWIST) — 310

1. yron packpbITHs IUIOCKOCTEH COCEIHUX Iap OCHOBAHUIl MapajulelIbHO UIMHHOW OCH
CHMMETPHH

2. yroj CIUPAIbHOTO BPAIICHHS MEXIY [UIMHHBIMH OCSIMH CHUMMETPHH COCCIHHX Iap
OCHOBaHUMI

3. yroj pacKpbITHs IUJIOCKOCTEH COCEJHHMX Iap OCHOBAHUI MapajieIbHO KOPOTKOH OCH
CHMMETPHH

Paccrosinue Shift —a3To

1. paccrosiHMe MeEXIy TeTepOLMKIAaMH OTHOCHTENBHO HX JJUHHOM OCH O OTHOLIEHHIO
ApYT K IpyTy

2. pacCTOSTHUE MEXAYy T'eTepOLUKIAMU OTHOCHTEIBHO MX KOPOTKOW OCH MO OTHOILIEHHIO
ApYT K IpyTy

3. paccTosiHue OTHOCHTEIBHO JIPYT ApyTra no AauHHOM ocu nenu JJHK

Boi0epurte naammuapom JHK

1. TCCA -CCAA

ACAC -GGTG
2. TTTC - CAAA
CCAT - CAAT

3. TI'TIT - LIIATIA
AIIAII - TTTLT

PHK-nosmmepa3sa | ocymectsisier cuHTe3
1. pPHK

2. TPHK, pPHK, siPHK

3. siPHK, MPHK

B o6s1acTH ro/I0BKHM Mas10ii cy0ObeANHNLBI PHOOCOMBI PACIOIATAIOTCS OCJIKH ...
1. Su3ss

2. Se,118

3. S4

4. S7

IHonuanennaMpoBanue — 310
1. mocnemoBaTeabHOCTE Ha 3 -koHIe — AAYAAA, 3a 10 — 20 5.11. 10 kxoH1a MPHK



2. TIPUCOEAMHCHUE N’ metuoBoro ocratka I'T® k 5"-konny MPHK
3. BBIPE3aHHME HHTPOHOB M CIIMBAaHUE YK30HOB
4. BcTaBKH, Jenenuu, 3aMmensl ocHoBanui B MPHK mnocinie Tpanckpumnimu

HNuTtpon rpynnsi |1 ¢popmupyer jacco 3a cuer ...
1. 2" -ruapOKCHUIBHOMN TPYIIIIBI
2. 3'-dpochoamsbupHoii CBSI3H
3. 5 -ruApOKCHIBLHOMN TPYIIIBI
4. 5 -pochoauddupHoii cBA3U

«licensing» koMIIeKcOM sIBJIsSIETCS
1. MCM 2-7

2. ORC

3. RFC

4. PCNA

JHK-cBsizpiBaommii 6esiok RPA (IHK-tomomsomepasza 1) pexkpyrupyercs B JHK
nocJjie
nHunuanuu pre-RC
npucoenuneruss MCM 2-7
npucoeaurenus CDK u Cdc7
uHumanmn pre-1C

el A

Beaxn Anbdeprca (SSB 6eikn) BHINOJIHAIOT PYyHKIUIO
BCE Ha3BaHHbIE

HET BEPHBIX OTBETOB

BoinpamisitoT JJHK tens

n3buparenbHo cTuMyaupytot padory JJHK-nonumepass
sammmaroT nens JHK ot Hykieas

AR

CoOopka XxpoMaTHHA NOC/IE PENJIMKAIMHA OCYLIEeCTBJIACTCS
1. Fenl

2. Dna2

3. CAF1

4. checkpoint

JluMepbl NUPUMMHANHOBBIX OCHOBAHUII BO3HMKAIOT B pe3yJbTare ...
1. SKCUM3UOHHON penapanuu

2. BER-nytn

3. Op — aNKUIMpOBaHUS

4. (oTopeakTUBALIIH

5. All-caiitoB

B Teuenne global genome repair NER 6esox XPC BbInoJinsieT (pyHKIHIO
CBSI3bIBaHUS ¢ 0uHOYHOM HUTHIO JIHK

WHUILIUAIAH, TPAHCKPHUIIIIAN U PACKPYUHUBAHHS JTyTIJIEKCa

Bbipe3anus 3° JIHK noBpexnenHoi nenu

Beipe3anus 5° JIHK nmoBpexnenHoi menu

coenunenus ¢ JJHK, koTopas coaepuT pa3Hble TOBPEKICHUS

orwdPE

MeTnasa npucoeAUHsAeT

1. merunbHyto rpynmy K L B mocnenoBatensHocTsix TATL]
2. METUJIbHYIO Tpymmy K A B nmocnenoBaTenbHocTsX ['ATL]
3. THMUHHYIO Tpymiy K A B mocienoarenbHocTssx ['ATL]



4. metunbHyto rpynny k I' B mocnenoBarensHocTax I'ATL]
5. metwibHYIO rpymmy K T B mocienoBarenbHOCTIX [TATL]

Bio4yHo-uepapxuueckasi Mojie/ib CTPOEHUSI PEryJSTOPHBIX P-X IeHOMAa B HHIKHEM
YPOBHe MpeACTABIEHA
KOMITO3UILIMOHHBIM 3JIEMEHTOM
SHXAHCEPOM
caiToM CBsA3bIBaHUA TF
MHTETPaJIbHOU CUCTEMOM
JIOKYCKOHTPOJIHMPYIOIIMM PAiOHOM

koo e

Eciu mMyraHTHBIH a/ulelb reHa MMIPUTHPOBAH W TeTEPO3UIOTEH IO MYTAlUHU
(MeTHJIMPOBAH T'eH 0TIA), ONpeAeJnTe NMPOosiBJeHUe 00JIe3HU, €CJIM MYTAHTHBIA reH Oyaer
MOJIy4eH 0T MaTepu (A-HOPMAJIbHBbIN aJ1eJlIb TeHA, a-MYTAHTHBIH aJL1e/Ib)

1. A*A

2. Aa

3. AA

4. A*ren otna

Boioepute xpomatuabl |l Tuna, cpopMupoBaHHbIe Mocie pa3pbIBOB B MOJyXHAa3Me
XoJinaest

1. 2.
A B C A B c
b b
B b
a b c a B C

HNurerpanus IHK ¢ara npoucxoaur nyrem pekoMOMHALUMN MEKAY
attO xpomocomsl (para u attB B xpomocome GakTepuu
attR xpomocomsl (para u attB B xpomocome 6akrepun
attP xpomocoms! dara u attP B xpomocome 6akTepun
attP xpomocomsl ¢ara u attB B xpomocome b6axTepun
attB xpomocomsl ¢ara u attP B xpomocome GakTepuu

orwdPE

CesspiBanue TF ¢ JHK B 06s1acTH KOPOBOI0 3J1eMeHTa MPOMCXOAUT 3a cYeT ...
1. TBP TFIIF
2. TBP TFIID
3. TBP TFIIB
4. TBP TFIIH
5. TBP TFIIA

IF3 — BpImosinsier GyHKIMN

y3HaeT U cBs3bpiBaeT MeT.a.a.TPHK u ['T®

crabumusnpyet komiuiekce Met.a.a.TPHK u 40S
cBs3bIBaetcs ¢ 40S

xnmupyeT 5'-konerr MPHK, pacrmerenne MPHK
coenunsiercs ¢ 60S, mpenoTBpamaet coeaunenue 60S ¢ 40S

orwdPE

K «TPOAHCKUM)» I'€HAM OTHOCHAT ...
1. per, tim, E(AnoE)
2. HLA, clk, tim



3. per, p53, bcl2
4. bcl2, tim, clk
5. per, tim, clk

KapuonukHo3s — 310

1. cmopumBanue sapa

2. pacnan siipa Ha TPaHyJIbl
3. pacTBOpeHue sapa

4. TOsIBIIEHHE BaKyOJICH

B HavagbHOU cTaguu sigepHoH (a3bl IK3EKYIUHU NPH aANONTo3e 00Pa3yl0TCcd KPYyIHHbIe
¢pparmentsl xpomatuHa (300 Teic H.n.). OHM Hape3awoTcst AeiictBMeM ¢epMeHTa ... NPH
paculenJieHu ...

1. momu-(A1d-pubo3o)-nonmumepassl (IIAPII), Oenka tomonzomepassi ||

2. TpaHCIIIFOTaMHUHAa3bl, Oelika Toronzomepassl ||

3. ITAPII, rucrona Hy

4. Ca*, Mg2+ SHOHYKJIEa3bl, OeJKa Tornonu3omepassi |

5. Ca?*, Mg?* snonykneassl, 6enka Tormonsomepassi |l

- pedeparsbi:
1. SELEX (Systematic Evolution of Ligands by EXponential enrichment) rudpuauzaru
tpuriekcos JJHK.
Munopubsie PHK.
buosiornueckoe kogupoBaHue.
Kimacc PHK — pru6o3umsl.
Kak paboraer Tenomepasa.
CoBpeMeHHOE MPECTABICHUE O «MOJIEKYJISIPHOU JOrMe OHOTOTHI.
I'enbl BHE siapa.
IIpuoHsL.

ONoGaRWN

Ha camocrosiTe/ibHOE H3y4eHHEe BBIHECEH MaTepHaJl M0 TeMaM:
e Tenomepsl 1 Tenomepasa, QB-pennukasa.

e [[TanepoHb! U UX QYHKIMH.

e MonekyJisipHast 3BOIIOLHUS.

e 3arpy3uMK [B-MaHKeTKH.

¢ BpeMeHHast 3aBUCHMOCTb PEIUIMKALIH.

e KoHBepcus rexa.

e DepMeHTHI

Cumyauuonuo-ﬂozuueame 3a0auu

1. B nponecce Tpancnsuuu yuactBoBasio 30 wmonekyn T-PHK. Omnpenenute uucno
AMHHOKHUCIIOT, BXOJSIIMX B COCTaB CHUHTE3UpyeMOro Oenka, a TakKe YHCIO TPHUILIETOB U
HYKJIEOTH/IOB B T'€HE, KOTOPBIA KOJUPYET 3TOT OEIIOK.

2. Bawm u3BecTHa mocneaoBaTeNbHOCTh PACHOIOKEHNUS HYKJIEOTHIOB B MoJiekysie M-PHK
(LIITAYHIAYVYTL), HeoOX0auMO OMpenenuTh CTPYKTYpy T€Ha M KOJMYECTBO aMHUHOKHCIIOT B
Oenxe.

3. B OwmocunTese momunentuaa ydacteoBasiim T-PHK ¢ antukogonamu YVA, I'TL, LI'L,
AAT, LI'Y. Onpenenure HyKJICOTHIHYIO MOCIEIOBATEIbHOCTD Yy4acTKa Ka)KAOW L€ MOJIEKYJIBI
JIHK, xoTopslii HeceT MH(POpPMAIUI0 O CHHTE3UPYEMOM MOJUNENTHIIE, U YUCIO HYKJICOTHIOB,
conepxkamux A, I', T, I B iByxuenodeunoit monexyine JJHK.

4. B wmonekyne JIHK Ha nomio HyKJIEOTHIOB C a30THCTHIM OCHOBAaHHWE — LUTO3MH,
npuxoautcs 18%. Onpenennre NpoueHTHOE COAEPKAHUE IPYTUX HyKi1eoTuaoB B atoi JTHK.



5. B monekyne JIHK o6napyxeHo 880 HYKICOTHIOB ¢ a30TUCTHIM OCHOBAaHWE — T'yaHUH,
KOTOpBIE COCTABISIIOT 22% OT obmero uucia Hykieotua0B B atoi JJHK. Onpenenure:

a) CKOJIBKO JIpYruX HyKj1eoTHa0B B aToi JIHK?

0) kakoBa JyIiHa 3TOro0 (pparmeHTa’?

6. Jlana monekymna JIHK c¢ orHocuTensHO#M MonekynspHoi maccoit 69 000, u3 Hux 8625
MPUXOJUTCS HA IO HYKJIEOTHUAOB C a30TUCTBIM OCHOBaHUE — aJiecHUH. Haiinure KonnuecTBo BCex
HyKJeoTua0B B oton JTHK.

7. Omna w3 muenovek ™mojekynsl JIHK wmmeer crnenmyromuid mopsaoK HYKICOTHIOB:
ALI'TAT'TITAI'I ...

8. HanwmmuTe nmopsaoK HYKJICOTHI0B B KOMIUIeMeHTapHOH nenouke JTHK.

9. Tlopsimok HYKJICOTHIOB B OJTHOM U3 1enovek moiiekyibl JJHK cremyromuii:

ATHTALT'TALTA ...

10. Ompenenute  MOPSAOK ~ aMHUHOKUCIOT B MOJIMIENTHAC,  3aKOJIUPOBAHHOM
KOMILIeMeHTapHO# nenoukon JJHK.

11. Koaupytromas menouka mojekyiasl JJHK umeeT cineayrommuii mopsaok HYKICOTHIOB:
ITHATITATLAT ...

12. Kak wu3MeHUTCS TepBUYHAS CTPYKTypa TOJUMENTHA, €CIH BBINAJET TpPETUil
Hykieotua? [loaunentua uMeeT cleayroniuil MopsI0K aMUHOKUCIIOT: eH - Tpe - ajia - cep...

a) Omnpenenute OJUH W3 BapUaHTOB IOCIEAOBATEIBHOCTH HYKJICOTHUIOB TEHA,
KOJIMPYIOIIETO JAHHBIN MOJUICITHI,

0) Kakue 1-PHK (1 kakuMu aHTHKOJOHAMH) YYaCTBYIOT B CHHTE3€ AToro 6enka? Hamummre
OJINH U3 BO3MOXHBIX BAPUAHTOB.

13. B monekyne JJHK conepxutcs 31% anenuna. Onpenenure, ckoiabko (B %) B 9TOi
MOJIEKYJI€ COACPIKUTCS IPYTUX HYKICOTHUIOB.

14. B Tpancnsuuu yuactBoBano S50 wmonekyn T-PHK. Omnpenenure xomudectBo
AMUHOKUCIIOT, BXOSIIMX B COCTaB OO0pa3yroierocs Oeika, a TaKXKe YHCIO TPHUILUICTOB U
HYKJICOTHOB B T'€HE, KOTOPBIA KOJUPYET ITOT OEIIOK.

15. ®parment JJHK coctoutr u3z 72 nykieotunoB. Omnpenenure YWCIO TPUILIETOB H
HykineoTuioB B M-PHK, a Takxke konmndecTBO aMHHOKHCIIOT, BXOJSIIMNX B COCTaB 00pa3yIOLIErocs
Oenka.

16. ®parment oxHoii u3 ueneit JJHK umeer cnenyromee ctpoenne: I THTLTATTITTLI.

17. Tloctpoiite Ha Heir M-PHK u ompenenute mnocnenoBaTenbHOCTb aMHHOKHMCIOT BO
(dparmMeHTe MoJIeKyJIbl OeJika (/17151 3TOT0 UCTOIb3YHTE TaOIUIly TEHETUUECKOTO KO/Ia).

18. ®parment M-PHK umeer cinenyromiee crpoenue: [LHYAAYI'YYIYVYVALL

19. Ompenenute  antukogonsl T-PHK w  mociemoBaTenbHOCTh ~ aMHHOKHCIIOT,
3aKOJMPOBAHHYIO B 3TOM (Ppparmente. Taxke Hamumute pparment monekynsl JJHK, nHa xotopom
Obl1a cunTe3upoBana ta u-PHK (111 aTOro0 rcnonp3yiite Tabnuily reHeTHYeCKOro Koa).

20. ®parmenr JIHK wmeer  cleayromyr0  MOCIEIOBATEIBHOCTh  HYKJICOTHJIOB

ATTITAITTTIILL

Jlna cmyoenmoe co3oano:

- QJIGKTPOHHAS TI0YTA, TJIe HaXOAUTCS HH(OPMAIIHS 110 TEMAaTHKaM CaMOCTOSTEIBHBIX padoT,
METOoANYECKHE Pa3paboTKH K Kypcy, MepeueHb CXeMaTHUeCKOro MarepHaia, epeueHb BOIPOCOB K
3a4yeTy, OJIOKM TECTUPOBAHMS, 3a/1a4H 110 MOJIEKYJIAPHOU OMOJIOTHY;

- Ha noprane Yal'TlY caiita HUL[ OIIIIBb http://brs.ulspu.ru, cymecrByer 3akmamka
YueObHO-MeTOAMYECKass paboTa, TA€ TakkKe HaxoguTcs uHoOpmamus MO0 TeMaTUKaM
CaMOCTOSITENIBHBIX paboT, MeTOoJMuYecKue pa3paboTKM K Kypcy, IMepeueHb CXeMaTHuYeCKOTro
MaTepuaia, IMepevyeHb BOINPOCOB K 3adeTy, OJIOKM TECTUPOBaHUS, 3aJaud 10 MOJIEKYJISPHOI
OHOJIOTHH;

- Ha caitre http://biocell.omgpu.ru/ crymentam mpemiaraercs B ¢opmare PDF yueGHO-
METOUYECKHUE ITOCOOHS;

- B ayauTOpuH 334 CTYJIEHTHI UMEIOT BO3MOKHOCTh CAMOCTOATEIBHO IMPOUTH TECTUPOBAHUE
C MCIOJIb30BaHUEM KOMIIbIOTEpHOU nporpamMMbl SCHOOL.


http://brs.ulspu.ru/
http://biocell.omgpu.ru/

Taxxe cryaeHTaMm JUIsl JIYYIIEro YCBOGHHS Kypca mpejiaraeTcs pemieHue 3agad. OOmiee
koaudecTBO — 100 (mpuMepHBIil IepeueHb MPUBOIUTCS HUXKE).

Jna camocmoamenvHoil ROO20MOGKU K 3AHAMUAM RO OUCUUNIUHE PEKOMEHOYem s
UCNO1b306aNb YUEOHO-MEeMOOUYeCKUue Mamepuasl

1. AaronoBa E.M. Oprammzanus u (yHKIMOHHPOBAHUE MOJEKYJISPHO-TEHETUYECKUX
CHUCTEM: T€HHBIC CETH: METOJIMUECKUE PEKOMEHIauu — Y IbsiHOBCK — 2016 — 11 c.

2. Anronosa E.W. buonorus pa3Butus, pa3MHOKEHHUS ¥ SMOPHOTEXHOJIOTHH — Y JIbSTHOBCK:
VYal'TlY um. MU.H. Yneguosa, 2016. — 100 c.

3. AnrtonoBa E.. MonekynspHas GuoJ0rusi: METOAUYECKHUE PEKOMEH IAlluH J1a0OpaTOPHBIX
3aHsATUM 11 ctyaenToB. Hanpaenenus noaroroBku «llemarorudeckoe oopasoBanue» u «bruonorus»
(ounas popma obyuenws) / moxa pea. Aaronosa E.W. — YibsiHoBcK: ®I'BOY BO «Yal'TIV um. U.H.
VaesHoBay, — 2017. — 23c.

5. IlpumepHble OlEHOYHBbIE MAaTEepPUAJbI [JI TPOBEAEHHS TeKYLIero KOHTPOJIs
yCIeBaeMOCTH U MPOMEKYTOUHOI aTTecTAlMU 00yYAIOUIUXCS 10 TUCHUTIIHHE

Opranusanus U NpoBe/ieHUe aTTeCTAlMA MarucTPoB

®I'OC BO opueHTHpOBaHbI IPEUMYILECTBEHHO HE Ha COOOLIeHHe OO0yuaromeMycs
KOMIUIEKCA TEOPETUYECKUX 3HAHUI, HO Ha BBIPAOOTKY Yy MAruCTPaHTOB KOMIETEHLMH —
JUHAMUYECKOro Habopa 3HAHUM, YMEHMH, HaBBIKOB M JIMYHOCTHBIX KauyecTB, KOTOpPbIE MO3BOJISAT
BBIITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PBIHKE TpyJa M YCIEIIHO NpOoQecCHOHATHHO
pean30BbIBaTHCS.

B mpotiecce onieHKH MarucTpaHTOB HEOOXOJUMO MCIOJB3YIOTCSA KaK TpaJULMOHHbIE, TaK U
MHHOBAI[MOHHBIE TUIIbI, BUABI U (OpMBI KOHTPOJIA. [IpH 3TOM OCTENEHHO TPaJUIIMOHHBIE CPE/ICTBA
COBEpUICHCTBYIOTCA B pyclle KOMIIETEHTHOCTHOTO II0AXO0/a, a WHHOBALlMOHHBIE CpENCTBa
aJaNTHPOBAHbI JJIs1 IOBCEMECTHOTO IIPUMEHEHUS B POCCUMCKON BY30BCKOM IMPAKTHKE.

Lenbr nmpoBeneHusi aTrecTalMuM — IPOBEPKAa OCBOCHMSI 00pa30BaTEIbHOM MpPOrpaMMbI
JUCLHUIUTMHBI-TPAKTUKyMa Yepe3 CPOPMHUPOBAHHOCTb 00Pa30BaTENbHBIX PE3yIbTaTOB.

IIpomexyTouHasi aTTecTAalUsl OCYIIECTBISETCS B KOHIIE CEMECTPA M 3aBepLIaeT U3y4YEeHUE
JUCLUIUIMHBL, TOMOTaeT OLIEHUTh KPYIHbIE COBOKYMHOCTH 3HAHMU M yMEHMH, (hopMupoBaHHE
ONPEAECICHHBIX KOMIIETCHIIAMN.

OLEHOYHBIMM ~ CPEICTBAMHU  TEKYLIErO OLIGHWBAHMA  SBISAIOTCA: JOKJAJ, TECThl IIO
TEOPETUUYECKUM BOIIPOCaM JIMCUUIUIMHBI, 3alllUTa MPaKTUYecKuX padoT u T.n. KoHTponb ycBOeHUS
MaTepHuaja BeJEeTCS pErysipHO B TEYEHHME BCEro CeMecTpa Ha MPAKTUYECKHX (CEMHHAPCKHX,
1a00pPaTOPHBIX ) 3aHATHUSX.

No CPEJACTBA

n/m OLEHUBAHUAA,

HCTIONIBb3YEMBbIE JIJIS1 TEKYILETO
OIICHUBAHUS MOKa3aTels

(hopMHpOBaHUSI KOMTIETEHITUN

OO6pazoBarenbHbIe
PE3YIbTAThl AU CIUILIINHBI

OueHouHbIe cpeacTBa A5 OP-1 3HaeT TpaJUIMOHHbIE U COBPEMEHHBIE METOIbI
TeKylleil aTTecTauuu HCCIIEIOBaHMS B COOTBETCTBHH € MPO(UIIEM MOATOTOBKHU;
OC-1 Pedepar OP-2 3HaeT OCHOBHEBIE MOHSTHUS U OMPEICTICHUS
OC-2 YcTHBIM OTBET JUCIUIIMHBI TPOQUIIS;
(;mabopaTopHbIE 3aHATHS) C OP-3 3HaeT MOJIEKY I pHbIE MEXaHU3MBI
Y4€TOM BOIIPOCOB, (YHKIIMOHUPOBAHUS JKUBBIX CHCTEM Ha TKAaHEBOM,
BBIBEJICHHBIX Ha CyOKJIETOUHOM, MOJIEKYJISIPHOM YPOBHSAX OpraHU3aluu
CaMOCTOSITENIbHOE 00yUYEeHHE, OHOJOTUYECKUX CUCTEM;
3auer, dK3aMeH OP-4 3HaeT coBpeMeHHbIE TPOOIEMBI KIETOUHON

OC-3 TectupoBanue OMOJIOT MM, IUTOJIOTUHU, TUCTOJIOTUHU, MOJIEKYJIIPHON




OC-4 Pemenne
CUTYaIlMOHHO-JIOTHYECKHUX
3a1a4
OC-5. Pabora ¢
UH(POPMAIIMOHHO-
CXEMaTHYCCKUM MaTeprajIoM
1 TUCTOJIOTHYECKUMHU
npernapaTamMu

OueHovHble cpeacTBa s
NMPOMEKYTOYHOM
aTTecTalMu — IK3aMeH
0C-2, 4, 5 Dx3ameH

OMOJIOTUU ¥ OMOJIOTUU PAa3BUTHUS M PA3MHOXKECHHUS;
OP-5 3HaeT MexaHNU3MBbI BOCIIPOU3BEICHUSI, XPAHCHHUS,
nepesadn, JeKOAMPOBAHNS U Pealu3alun
HACJIEICTBEHHOW MH(OPMALIUU B CPABHUTEITLHOM
aCIIEKTE;

OP-6 3HaeT cTpyKTYpHO-(PYHKIIMOHATIHHYIO
OpraHMU3aIMI0 MAaTPUYHBIX MOJIEKYJI, TEHETHYECKOT O
MaTepuaia U OeJIKOB, a TaKKe MEXaHU3MBlI,
o0ecrieynBaroIue CTaOMIBHOCTD U TNIACTHYHOCTh
MaTPUYHBIX MOJIEKYJI, MOJIEKYJIIPHBIE MEXaHU3MbI
KHU3HEJEATEIIbHOCTH;

OP-8 ymeer aHanu3upoBaTh COBpEMEHHbIE HAyYHbIE

JOCTHIKEHUS B 0071aCTH 00pa3oBaHust U MPOQHIIS
MOJATOTOBKHU, BBIIEISATH U CUCTEMATU3UPOBATh OCHOBHBIE
UJeU B HAYYHBIX TeKCTax, pedeparax;

OP-11 ymeer 10oruuecku BEpHO, apryMEHTUPOBAHO U
SICHO CTPOHTDH YCTHYIO U TUCBMEHHYIO PEUb;
OP-13 Bnaneet HaBbIKamMu cOopa, 00pabOTKH, aHAIH3A U
cucTeMaTH3anuy HHPOPMAINH, a TAK)KE HABBIKAMHU
BbIOOpA METOJIOB M CPEICTB PEICHUS 3a/1a4;
OP-15 Bnaneer HaBbIKaMH PaOOTHI ¥ IPUMEHEHUS B
00pa3oBaTeNbHON 1 Hay4YHO-HCCIIEI0BATEIbCKOM
JeSITETHHOCTH COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTHIl.

OLIeHOUHBIMU CpEJICTBAMM TEKYILIEro OLIEHUBAHMs SBISIIOTCA: pedepar, yCTHBIM OTBeT,
TECTUPOBAHUE, PEIICHNE CHUTYAI[MOHHO-JIOTMYECKUX 3a/ad, AOKIAJ C Ipe3eHTauueil, padora c
MHPOPMALIMOHHO-CXEMAaTUUYECKUM ~ MaTepHajioM, TMCTOJOTHYECKUMHU M IIMTOJIOTUYECKUMHU
npenapatamu. KoHTposb ycBOeHMs MaTepuasia BEAETCs PETYJSIPHO B TEUEHHE BCErO CEMECTpa Ha
71a00paTOPHBIX 3aHATHIX.

Mamepuanst, ucnonv3yemole 011 MmeKyuie20 KOHMPONs yCneeaemocmu
odyuarowuxcsa no oucyunune

MaTepI/IaJ'H)I AJId opraHu3anuun TCKYHIeﬁ arTeCTal NpeaCTaBJICHbI B m5 ImporpaMMal.

Mamepuanwl, ucnonb3yemoie 0711 RPOMENCYMOUHO20 KOHMPOJISL YCREGAEMOCHIU
odyuarowuxca no oucyuniune

IIpuMepHBbIi IepedyeHb BONPOCOB K IK3aMeHy

OOmast  xapakTepucTHKa
HEOPraHWYECKHE BEILECTBA.

Marpuusable MOJIEKYJIBI — MOHOMEpHI,
NIEPBUYHBIX TPAHCKPHUIITOB.

[Tpoueccunr IHK, PHK — mexanusmsl, cienuuyHOCTh, OpraHu3anus 3peiblX MaTpUYHbIX

XUMHYECKOMN opraHu3alv  KJICTKHU — OpraHU4YCCKUC U

dbopMupOBaHHE TMOJIMMEPOB, XapaKTEPUCTHUKA

MOJIEKYI.
MatpuyHble CHUHTE3bl - MOJIEKYJsipHas JorMa OHOJIOTMM — COBPEMEHHAas TpPaKTOBKA.
[lepenaua, xpaHeHue M peanus3auus TreHetndeckod wuHpopmammu — pemmkamus JHK,

TPAHCKPUIILIUS, TPAHCISIIHS.

MemOpaHHast PH3UMOJIOTUA — MeMOpaHHble (DEpPMEHTHI, JMIUJ-3aBHCUMBIE (DEPMEHTHI,
MeMOpaHOCBsI3aHHbIE 3JIEKTPOHHOTPAHCHIOPTHBIE Ienu. KierouyHas MOBEPXHOCTh — PELENTOpHI,
peLuKIupoBaHre MeMOpaH, nepenavya curuanoB. buorenes memOpas.



Opranuzanus OMOJIOrHYeCKOi CHCTEMBbI, 0COOEHHOCTH (PYHKIIMOHUPOBAHUS OMOJIIOTUYECKUX
MaKpOMOJIEKYJT M UX KOMILIEKCOB. PaboTa MoJeKyJIsipHBIX MallMH Ha KBaHTOBOM ypoBHe (Gray,
Gonpma, 1977; D.C. bayspa, 1935), mpexacraBnenusi o0 «ycrtoiiuuBoM HepaBHOBecum» (JLA.
bmomendensaom, 1977). IlepeHoc 51aeKTpOHOB OelKaMH  SJIEKTPOHTPAHCIIOPTHOM  IIETIH,
MIOTJIOIIEHNE KBAHTOB CBETa MUTMEHT OENKOBBIMH KOMIUIEKCAMH U (EPMEHTATUBHBIA KaTalus.
JeiictBue ¢epMmeHTa Kak TpaHcQopMalus HHEPruH JJIEKTPOHA B KYJIOHOBCKYIO SHEPTHUIO
3apspkeHHBIX HOHOB (Green, Vande Zande, 1981). KsantoBo-mexanuueckuii anamm3 (B.b.
bparunckuii, 10.1. Boponmnos, 1974). Pabota MakpOMOJIEKYISIPHBIX CUCTEM KaK OCHULIITOPOB (A.
ITyankape, 1983).

du3ndyecKkue NPEANOCHUIKH IEJIOCTHOCTH OHOJIOTHYEeCKOW cucTeMbl. DelHMaHOBCKas
(TpaekTopHasi) WMHTEpIpETallM KBAHTOBOM MeXaHUKH. «DEepMEHTHI OMNpEeeNsoT MapuIpyT, IO
KOTOPOMY HalpaBJIsieTCsl XOJ PEAKLUU B COOTBETCTBUM C T'PAHUYHBIMHU YCIOBMSIMH, HalaracMbIMu
dbepmentom». Ilapamoxc Dunmreitna — Ilomoabckoro — Poszena (OIIP-xoppensiuu) B
Ouonoruueckoid cucremMe. BTopoll 3aKkOH TEpPMOAMHAMUKM UM  OHOJIOTUYECKUE CUCTEMBIL.
CummetpuiiHble mpeoOpazoBanus B GU3MKE U OMOJIOTUN — YCIIOKHEHUE OpraHU3aliK, OHTOTEHE3 U
OBOJIIOIMS, TOHATHE CUMMETPUM B (HU3UKE, AHTPONHBIA MNPUHIUN, KOH(OpPMAIIMOHHbIE
npeoOpa3oBaHus, IMUTEHETHUECKUE CUCTEMBI.

3aKOHOMEPHOCTH METa0OIMYECKUX TpaHChopManus B OMOIOTHYECKUX cucTemax. L{uki, kak
uepapxuueckas CTpyKTyp. BsaumopeiictBue ¢epment-cyocTpar. Teopusi MeTaboIHuecKoro
KOHTPOJISI M TEOpUsl OMOXMMMUYECKHUX cHUcTeM. Llukinueckas MOCIIE€0BaTEIbHOCTh pPEaKLUM.
Pasnuune karanm3atopa u cyOcTpara B MeTa0ONMYECKUX LUKIAaX. BO3HMKHOBEHHE pUTMaA
depMeHTaTUBHBIX peakiuii. OyTHiIpHBIE HHUKIBI M HX TpaHchopMmalus, Ha MpuMepe padoThI
OENKOBBIX KOMIUIEKCOB MHUTOXOHApUN U muactua. PopMupoBaHHE META0OTUYECKHX IIHKIIOB.
OO0pa3oBaHre WIYHTUPYIOMIMX LUKIOB. 3aMbIKaHHE TUINEPUUKIOB. DepMEeHTH U HM30()EPMEHTHI.
JlenoHupOBaHUE U PUTMBI.

3aKOHOMEPHOCTH MOP(OTCHETHYECKUX MPOIECCOB. ONUTeHeTHYecKass ACTEPMUHAIMUS -
HACJIEJOBaHWE HE TOJbKO TEHOB, HO M BCEM OHONOTMYECKOW OpraHu3alii, BpeMEHHas
J€TEPMUHALUS IPOLIECCOB PA3BUTHUS, MEXKKJIETOUHbIE B3aWMOJAECWUCTBUS, OpraHu3allds TE€HOMA,
Mop¢oreHbl, MOpPQOreHeTHYeCKHe TKAHEBble B3aUMOJCHCTBUS, T'€HETHYECKash H30BITOUHOCTS,
B3aMMOCBs3b ¢ (hakTopamu cpensl. L{ukiibl 1 Mopdorenes — KOHIENIHs TUKIOMEPHH, MOP(OJIOTHs
KaK pe3yibTaT IPOCTPAHCTBEHHO-BPEMEHHON OpraHM3alMM II0TOKOB BEIECTB W DHEPrUM B
Ouocucremax, 3aKOHbl KOH(OPMHOM CHUMMETpUH, MoJenb TrlopuHra. Poib MeMOpaHHBIX U
KOPTUKAIBHBIX CTPYKTYp B MOp(OreHeTHYecKHX Ipoleccax — TMpoLecc CcaMOOpraHu3aluu
OMOJOrMYECKUX CUCTEeM, KHHeTuKa Muxasnuca-MenteH. MopdoreHTuueckue moiys — «Kpeoa» u
«onurenernueckuit nanmmapt» (K.X. Yognuurron, 1970), koncranta PyGHepa, «remranst -
uHpopmanus, s Mopdorenesa, yciaoBus popmupoBaHue MopdoreHeTnyeckux mnoser, ekt
AapoHoBa-bowma.
3aKOHOMEPHOCTh  (PYHKIIMOHUPOBAHUS  OmoJIorMYeckux cucteM. IIpobrema 1emocTHOCTH
O6uonornyeckoro oObekTa. daktopel ee onpeaenstomue. KoaupoBaHue B OHOIOIMYECKHX
CUCTEMaX.

IlepeyeHb HHOPMOCXEM K IK3aMEHY

. [lypuHOBBIE U TUPUMHUIUHOBBIN a30TUCThIE OCHOBAHMUSI.
. C5- caxapa HyKJI€OTHIOB.
. dynnekc JTHK.
. Ilepuunas konpopmanus JHK — nynnekc.
. Bropuunas xongpopmanus JJHK u ee dopmer: B, Au Z.
. B-dopma JIHK BTOpuuHOit KOH(pOpMaIuy.
7. KoHpopManMOHHBI KOA — YIJbl M PACCTOSHUSA MEXIy TI€TepOLUKIaMHU, SHEprus
xectkoctu n3rn6os JIHK npu yknaznke B Hykiieocomy.
8. IIpocTpaHCTBEHHOTO PACIIOIOKEHHSI HA MOBEPXHOCTH T'MCTOHOBOIO OKTaMepa panoHOB,
paznuyaromuxcs no sHepreTuke xxécrkoctu n3ruda JJTHK.
9. benok tuna JIC/] - neiiinHOBas 3acTeXKa (3UMIED).
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10.
1.
12
13.
14.
15.
16.
17.
18.
19.
20.
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B KoHIle n3y4eHus: TUCHMILIMHBI TOJABOAATCS UTOTU PabOThl CTYAEHTOB Ha JIGKLIMOHHBIX U
71a00paTOPHBIX 3aHATHIX IIyTEM CyMMHPOBAHUS 3apaO0TaHHbIX 0AJJIOB B TEUEHUE CEMECTpA.

benok tumna JICJl - HIMHKOBBIEC MaNIbIThI.

benok tuna JICJ] - cnupans - nemis - cuupaib.
. benok Tuna JIC/] - B-ckacon.
Otnuuue B ctpoennu HykieotuoB JJHK nu PHK.
Kondopmanus PHK — nepBuunas, BTopuyHasi, TpeTuaHas (o0mias cxema).
[TepBuunas kondopmanus Ha nmpumepe npe-TPHK.

Bropuunas xondopmarus PHK. I[Mpuniun ¢popmupoBanust KoHpopMaIuu.
OynknroHanbHbie 3BeHbs TPHK (BTOpruHas kondpopmaius).
Cxewma craicunra npe-mPHK.
Pacnonosxenne (hyHKIIMOHAIBLHBIX YYACTKOB Ha MoJieKyJe 3penoit MPHK.
Mexanusm pabotsl SiRNA B KiIeTKax pacTeHUN U KUBOTHBIX.

dopmupoBaHue 0aJILHO-PEHTHHIOBOI OLIEHKH PadoThl 00yUYaoIIuXCsl

ITocemenne| Ilocemenue Pabora Ha DK3aMeH
JIEKIIUH MPAKTHYECKUX MPAKTUYCCKUX
3aHATHH 3aHATUAX
o PaszbamnoBkamo| 2 x 1=2 10 x 1=10 224 damna 64 6amna
5 | Buzam pabot OayoB 0aioB
s
2 CyMmapHbIi 2 baya 12 6amioB 236 6ammoB | 300 Gayos
Makc. Oar max max max max

Kpumepuu oyenusanus pabomol 0byuaoue2ocs no umo2am cemecmpa

Bbaaasl (3 3E)
KOTJIIMYHO» 6onee 271
«XOpOILIO» 211-270
«YJIOBJICTBOPUTEIHLHO 151-210
«HE YJIOBJIETBOPUTEIBHO» 150 u MeHee

6. MeToauyeckne yKazaHus sl 00y4alOUIUXCs M0 OCBOEHU IO TUCIHIIIMHBI

VYcnennoe m3yueHue Kypca TpeOyeT OT OOYy4aromuXCs TOCEIIEHUS JIEKIUWA, aKTUBHOU
paboTel Ha 1a0OPATOPHBIX 3aHATUAX, BBITIOJHEHHS BceX Y4eOHBIX 3aJaHHil MpernojaBaTens,
03HAKOMJICHHsSI C OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPATypPOH.

3anuce JeKUMM — o1Ha M3 (OpPM aKTUBHOM CaMOCTOATENbHOM paboThl o0ydaromuxcs,
TpeOytomiasi HABBIKOB U YMEHHUS KpPaTKO, CXEMaTHYHO, [1OCJIEIOBATEIbHO U JIOTHYHO (PUKCHUPOBATH
OCHOBHBIC TIOJIOKEHUS, BBIBOJIBI, 0000IIEHUs, POPMYJINPOBKU. B KOHIlE JeKIMK mpernojaBaTeb
OoCTaBisieT BpeMsi (5 MHUHYT) ISl TOTO, 4YTOOBI OOydYaroniuecss WMeENTN BO3MOXHOCTHh 3a/1aTh
YTOUYHSIOUIME BONPOCHl 10 H3Yy4yaeMOMYy Marepuany. [3-3a HEIOCTaTOYHOIO KOJUYECTBa
ayJIMTOPHBIX YacOB HEKOTOpPbIE TEMbl HE YAAeTCsd OCBETUTh B IIOJHOM OO0BEME, MOITOMY
IpenojaBareib, 110 CBOEMY YCMOTPEHMIO, HEKOTOPBIE BOIIPOCHI BBIHOCUT HAa CaMOCTOSITENIBHYIO
paboTy CTYJIEHTOB, PEKOMEHYs Ty WM UHYIO JuTeparypy. Kpome atoro, s iydiero ocBOeHus
MaTtepuaja ¥ CHCTeMaTH3allid 3HaHUM MO JUCHUIUIMHE, HEOOXOIMMO MOCTOSHHO pa30oHpaTh
MaTepuaibl JeKIUH [0 KOHCIIEKTaM M y4eOHbIM nocobusiM. B cirydae HeoOXoauMocTH o0palaThes
K [IPENOJABATEINIO 3a KOHCYJIbTALUEH.

[ToaroroBka K yCTHOMY ONpPOCY.

IIpu mOArOTOBKE K YCTHOMY ONPOCY HEOOXOJMMO HM3YYUTh TEOPETUYECKHH MaTepHual I10o
muciumuinie. C 1enpl0  OKa3aHWsl TIOMOIIM  CTYA€HTaM IpU  TOJATOTOBKE K  3aHATUSAM



Iperno/iaBaTesieM MPOBOJAUTCS TPYNIIOBasi KOHCYJIBTAIMS C LEbIO pa3bsICHEHUSI HAanOO0JIee CI0KHBIX
BOIIPOCOB TEOPETUYECKOTO MaTepHaa.

IToaroroBka K JOKJIa1y € NPe3eHTALHEH.

Jloknaznpl [enarTcs € LEIbl0 IPOBEPKM TEOPETHMUYECKMX 3HAHUM 0O0yvarolerocsi, ero
CHOCOOHOCTH CaMOCTOSITENIBHO MPHOOpETaTh HOBBIE 3HAHMS, padoTaTh C HMH()OPMAIMOHHBIMU
pecypcamu U U3BJIEKaTh HYKHYIO0 HH(POPMALUIO.

[IpoaomKUTENBHOCTD JOKIAJa HE JIOJKHA NIPEBbIATh 5 MUHYT. TeMmy Aokiajga CTyAEHT
BBIOMPAET I10 JKEJIAHUIO U3 MPEAJIOKEHHOTO CIIUCKA.

IIpn moAroToBKe NOKIaga CTyAEHT AOJDKEH U3YYUTh TEOPETHUYECKUH MaTepuall, UCIOJIb3Yys
OCHOBHYIO U JOIOJHUTEIbHYIO JHUTEpaTypy, OO0s3aTeJbHO COCTaBUTH IUIAH JIOKJIaja (1epedeHb
paccMaTpUBaeMbIX MM BOIIPOCOB, OTPAXKAIOLIMX CTPYKTYpPY M IOCIIEAOBATEIbHOCTh MaTepHuala),
[OJArOTOBUTH MPE3EHTALUIO.

BeicTymiieHne  JOMDKHO  CTPOUTBbCS CBOOOJHO, yOEAMTENbHO U apryMEHTHPOBAHO.
[IpenogaBaTeny cieauT, 4TOOBI BBICTYIUIEHHE HE CBOJAMJIOCH K IIPOCTOMY BOCIIPOM3BEICHHIO
TEKCTa, HE JOIyCKAeTCsl IPOCTOE YTCHHME COCTABJICHHOIO KOHCIEKTa AOKJIana. BelcTymarommii
TaK)Ke J0JKEH OBITh TOTOBBIM K BOIIpOCaM ayAUTOPUH U JUCKYCCHH.

IlonroroBka K NPAKTHYECKUM 3aAHATHAM.

[Ipy moAroToBke K MPAaKTHUUECKUM 3aHATHUSAM CTYJEHT JOJDKEH H3YyYHUTh TEOPETHUYECKUM
MaTepuai MO0 TeMe 3aHATHUA (UCIOJIb30BaTh KOHCIEKT JIEKIMH, U3yYUTh OCHOBHYIO JINTEPATYpY,
03HAKOMUTHCS C IONIOJHUTENIBLHOM JINTEPATypOil, TP HEOOXOJUMOCTH JONOJHUTh KOHCIEKT, Jesas
B HEM COOTBETCTBYIOIIME 3allUCU W3 JIUTEpaTypHbIX HCTOYHMKOB). B ciydae 3arpyqHeHui,
BO3HHUKAIOIIMUX IIPU OCBOEHMM TEOPETHYECKOrO0 Marepuaina, CTYIEHTY cileqyeT oOpamarbcs 3a
KOHCYyJbTallMed K mpernojaBarento. Masg Ha KOHCYJIbTalMIO, HEOOXOAMMO XOpOLIO MPOIyMaTh
BOTIPOCHI, KOTOPBIE TPEOYIOT Pa3bsICHEHHS.

B Hauane npakTH4YeCKOro 3aHATHUS MIPENOJaBaTelb 3HAKOMUT CTYAEHTOB C TEMOM, OrjalaeT
IUTAH TIPOBEJCHUS 3aHATHS, BbIIAET 3aJaHue. B TeueHue OTBEAEHHOrO BPEMEHU Ha BBIIIOJHEHUE
paboThI CTYICHT MOKET 0OPaTUTHCS K MPENOAABATENI0 3a KOHCYIbTALUEH NI Pa3bsICHEHUEM.

PesynbraThl BHIOJHEHUS MPAKTUYECKUX 33JJaHUN OLEHUBAIOTCS B Oaiiiax, B COOTBETCTBUHU
¢ OaIbHO-PEHTHHIOBOI CUCTEMOI yHHBEpCHUTETA.

Ilepeyenb NPaKTHYECKHUX 3aHATHH

JlaGopatopnas padora Ne 1. «CTpykTypa U GYHKLIUN MaTPUUHBIX MOJIEKYID».

JlabopaTopHas padora Ne 2. «KMexaHU3Mbl MATPUYHBIX CHHTE30BY.

JlabopaTopHas padora Ne 3. «Oprannueckue 1 He OPraHMYECKHE BEIIECTBAY

JlabopaTopnasi padora Ne 4. «DuzuyecKkne OCHOBAHMS OPTAHM3AIMU OMOJOTUUYECKHX
CUCTEM.

JlabopaTopnasi pa6ora Ne 5. «3aKOHOMEpPHOCTH MeTa0OJWYECKHX TpaHchopmaluii B
OMOJIOTHYECKUX CUCTEMAX).

JlaGopaTopHas padora Ne 6. «3aKk0OHOMEPHOCTH MOP(POTEHETHIECKUX TTPOIIECCOBY.

JlaGopaTtopnas padora Ne 7. «3aKOHOMEPHOCTb (DYHKIIMOHUPOBAHMUS OMOIOIMYECKHX
CUCTEM.

7. TlepeyeHb OCHOBHOW W [OMOJHUTEJLHON Y4eOHOIH JIMTepaTypbl, HEOOXOMMMOM 1Jisi
OCBOCHHS AMCUUIIMHBI

OcHoBHas1 JInTepaTypa

1. XKykoBa, A. I'. MonekymnsipHasi OHoJorus: y4eOHUK ¢ yNpakHEHUSAMHU M 3a1adamu / A. T
Kyxosa, H. B. Kusnuenko, JI. I'. 'opoxoBa. — Mocksa; bepnun: lupexr-Menua, 2018. — 269 c.:
WL, TabII. — ISBN 978-5-4475-9674-3 — URL:
https://biblioclub.ru/index.php?page=book&id=488606

2. Kumynes, 1. @. O6mas u MosekynsapHas reHeTuka: yueoHnoe nocobdue / M. @. XKumynes;
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JIucT cornacoBaHus pabouel mporpaMMbl
yueGHOM AMCLIUTLIHHDI (IPAKTHKH)

HanpasJjieHHe NOArOTOBKH: 06.04.01 buosorus

Ipoduib: BuoTexHONOrns ¢ OCHOBAMH HaHOTEXHOJIOTHA

PaGouas nporpamma: MoJeKyJISpHbIC MEXAHU3MbI XPAHEHI, peanusaliy 1
Mepe/iauy Hac/IeICTBEHHON HHPOpMALHH

Cocrapurenn: E.M. AutoHOBa — YIIbHOBCK: yal'I1y, 2023.

[IporpamMma coOCTaBlieHa C Yy4eTOM denepansbHOro  rocyaapcTBEHHOro
06pa30BaTeIbHONO  CTaHAapTa  BBICLIETO oOpa3oBaHMs 10  HAMpaBJICHHUIO
noarorosku 06.04.01 Buonorus, yrBepKIEHHOIO MHUHHCTEPCTBOM 00pa30oBaHUs U
nayku Poccuiickoit dejiepaliiy, U B COOTBETCTBUM C y4eOHbBIM ILIAHOM.
CocraBuTeln E.W. AnToHoBa

(noonucs)

Pabouas mporpamma y4eGHOMN AMCUMIUIAHDL (IPAKTUKH) oj06peHa Ha 3acelaHuu
kadeapsl Guonorni U Xumun 5" Mas 2023 r., nporokon Ne 10
3aBeayroluit kKagenpoin

U~ H.A.Jlenrecopa L5 (4 ACX3

AUYHAR NOONUCH pacwugposka noonucu oama

PaGoyast mnporpamMma yueOHOH JIMCLMIUIAHBI (nMpakTUKM) ~corjacoBaHa C
OUOIMOTEKOM
CoTtpyiHHK OGMOIHOTEKH

Jlcsl 10.b. Mapcakosa IC 0K 23

nuunda noonuce pacuugposka noonucu oama

[lporpaMma paccMOTpeHa M Of0OpeHa Ha 3aCeiaHud  yHCHOIO coBeTa
ecTecTBeHHO-reorpaduueckoro paxynprera "31" Mas 2023 r., mpoTokoia Neb
Ilpezcenarens y4eHOro coBeTa ecTecTBeHHO-reorpaduyeckoro axynprera

b ~ JI.LA. ®ponos L 0% . 2¢

Jt“«uﬁm noonuce pacuughposka noonucu oama
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