degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJIEHO
JupexTop pu3TEeX-IMIKOJIbI
OHMOJIOrHYeCKOM U MeTUIIMHCKOI
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: BI/IOOpFaHI/I‘{eCKafl XHUMUA
0 HANIPaBJICHUIO: buorexnonorus
HpO(l)](l.]Ib MnoATrOTOBKMU: CucreMHas ¥ CHHTETHUYECKAsT OUOJIOTHs

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
JlenapTaMeHT MOJIEKYISIPHON U OUOJIOTHYeCcKoi pu3nku
Kypc: 2
KBaJIupuKAIMSL: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
4 (Becennwuii) - /luddepeHpoBaHHbINi 3a4eT

5 (ocennwuii) - Dxk3amMeH

AynutopHbIX yacoB: 120 Bcero, B TOM 4ucCIe:
nexuuu: 60 yac.
cemuHapsbl: 0 yac.
nabopatopHbie 3aHsaTus: 60 yac.

CamocrositenpHas pabdora: 120 gac.
[ToaroroBka k sk3ameny: 30 yac.
Bcero gacos: 270, Bcero 3a4. en.: 6

KonmnuecTBo KOHTpONBHBIX padoT, 3ananuil: 4

[Iporpammy cocrasuin: E.E. KynukoB, kaHj. OHOI. HayK, JOLEHT

[Iporpamma obOcyxaeHa Ha 3aceaHny AenapTaMeHTa MOJICKYJIApHON 1 Ononorndeckoit ¢pusuku 04.06.2020



AHHOTANMA

Kypc 6uooprannueckoit xumuu Obl1 paspaboTtan cnenuaibHo Uit ctyaeHToB MOTU. On 3anumaer 4 u 5
CEeMECTPbl U COCTOMT W3 JIGKIMOHHOTO Kypca M mpakTtukyma (1 cemectp). DTOT Kypc SBISIETCS IO CBOCH
MPHUPOAEC MHTEIPUPYIOIINM, MO3BOJSIOMUM OyAyIIMM MOJIOABIM CIIEUaluCcTaM B OOJacCTH HAayK O >KUBOM
BOCTIPHHSATH XMMHUIO KHUBBIX CHCTEM CKBO3b NMPHU3MY (yHIaMEHTAJIBHBIX HAyK — XUMHUH, Ononoruu, Gpusuku. B
JAaHHOM KypCE€ pacCMaTpHUBAIOTCS KaK KIIACCHYECKHE Uil Kypca OHOXMMHM TeMbl ((epMeHTbI, OesKH,
OMOXMMHUYECKHE NHUKJIBI), TaK M JONOJHUTEIbHbIC IVIaBbl, MOCBAIIEHHbIE OMOXMMHM OPTaHOB M CHUCTEM,
MEAULMHCKON XuMuu u mp. [lomyrogoBoii 1abopaTtopHbIil NPaKTUKYM ITO3BOJISIET CTYAECHTaM OCBOUTH METOIbI
HCCIIeIOBaHYsI OMOJIOTHYECKUX MOJIEKYIl, HEOOXOMMBIE ISl MTOCIIEAYIONIel paboThl B 1abopaTtopusix 0a30BBIX
kadenp.

1. leau u 3apauu

eap AUCUMNIMHBI

*  WU3YyYCHHE CTYACHTaMH OCHOB COBPEMEHHOW OMOJIOTMYECKOH XUMHH (C DJIEMEHTAMU OpraHHYeCKON
XMUMUH W MOJICKYJISIPHOW OWOJIOTWH), TOIrOTABIMBAIOIINX CTYIECHTOB K YCBOCHHUIO JIPYTHUX KypPCOB
OHMOJIOTUYECKOTO TTPOGUIIS.

3anayu QUCHUNIHHBI
* OCBOEHHE CTyJIEHTaMH 0a30BbIX 3HAHUH B 001aCTH OMOJIOTHUECKON XUMUY;

. MpHOOpETEHNE TEOPETUUYECKUX 3HAHMKW B 00JMAcTH M3y4yeHHs HauOoliee Ba)KHBIX IPOLECCOB
OHMOJIOTHYECKOTO OOMEHa BEIIECTB B JKUBOW KIIETKE, KOOPJUHAIIMKM W  PETYISIUU 3TOro OOMeHa,
COIPSDKEHUS] META00INYECKUX [TUKIIOB;

* OKa3aHHE KOHCYJIBTALUI U IOMOIIM CTYJCHTaM B 00JIaCTH T€X Pa3ZesoB MOJEKY/ISIPHOI OMoiIoruu u
XUMHH KHBOTO, KOTOpble HEOOXOAMMBI [Jsl BBIOJHEHHS COOCTBEHHOHM TEOPETHUYECKOM H
MPaKTHYECKOH pabOTHI CTY/ICHTOB;

. (hopMHpOBaHHE Y CTYICHTOB HAaBBIKOB CaMOCTOSITEIILHOW Pa0OThI CO CIEIUAIBHOW HaydHOU
JIUTEPaTypoil OMOJIOrNYEeCKOI HAIPABICHHOCTH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie CIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN

I/IHILI/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

OIIK-1 CniocobeH u3yyarb, aHaJIU3UPOBATH,
UCTIONIb30BaTh OMOJIOTMYECKHE OOBEKTHI U
MPOLIECCHI, OCHOBBIBASICh HA MATEMATHYECKUX,
(bU3NUECKUX, XUMUIECKHUX, OMOJIOTMYECKUX
3aKOHAX, 3aKOHOMEPHOCTSIX U B3aUMOCBSI3SX

OIIK-1.1 Crocoben aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLECHUs

OIIK-1.3 CnocobeH ompenensTs TpaHUIbl TPUMEHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-6 CriocoOeH sKCITyaTHpOBaTh
TEXHOJIOTHYECKoe 000Py/I0BaHKE, BBIIOIHSATh
TEXHOJIOTUYECKUE OTIepPaLUH, YIIPABISATH
OMOTEXHOJIOTUUECKUMHU MIPOLIECCAMH,
MPOEKTUPOBATH AIEMEHTHI TEXHUYECKHUX U
TEXHOJIOTHYECKUX CUCTEM, TEXHHYECKUX
00BEKTOB, TEXHOJIOTHYECKUX TPOLIECCOB
OMOTEXHOJIOTHYECKOTO IPOU3BOJICTBA Ha OCHOBE
NPUMEHEHHsI 0a30BBIX WHKEHEPHBIX H
TEXHOJIOTMYECKUX 3HAHUU

OIIK-6.1 CnocobeH k mpodecCHOHANBHON 3KCILUTyaTalun

COBPEMEHHOMN SKCIIEPUMEHTAIbHOMN
Hay4YHO-UCCIIEOBATEIbCKOM TEXHHKM M  COBPEMEHHOTO
TEXHOJIOTHYECKoe O00OpYyIOBaHHMA JUIS  OCYIIECTBICHHS

OMOTEXHOJIOTUMYCCKUX mponeccoB

OIIK-6.2 CrnocobeH K OLIEHKE, aHAIM3y M WHTEpPHpETaLiH
HOJIyYECHHBIX B pe3yJIbTaTe OMOTEXHOJIOTHYECKHUX MPOIIECCOB
JTaHHBIX

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEIMETHOM 001acTH) U (M) TEOPETUIECCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)

McocoTmATTARATOAA

IK-1.1 Bnageer (QyHIameHTanpHBIMH  MOHSITHIMH,
3aKOHaMHM ¥ TEOPUSIMHU COBPEMEHHON (PU3UKU M OHOJIOTHH

[IK-1.6 Bmageer HaBbikamMu 0Oe30MacHON pabOTBl  C
COBPEMEHHBIMH  HAay4YHbIMH TNPHOOPaMH H©  JIPYTUM
OMOTEXHOJIOTUUECKUM 000pYJOBaHUEM

[IK-1.7 3HaeTr ocHOBHBIC NpaBWiIa MOBEACHUA U PabOTHI B
COBpPEMEHHOI Hay4YHO# abopaTopun




FITVIVNICOYEL IS VT IV

[IK-1.8 Crnocoben omeHuBath TpedyeMbie  pecypchl
(MarepuanbHbIE ¥ BPEMEHHBIC) [UId IUIAHUPOBAHUS H
HPOBE/ICHUS] HAyYHOTO SKCIIEPUMEHTA

[IK-2.2  VYmeer HaxoguTh  KIIOYEBBIE  MapaMeTpHl,
OIIpEeNeNIAIOIUE HU3yyaeMoe SBJIEHHE, U IPOU3BOIUTH
[1K-2 CnocobeH aHanu3upOBAaTh MOIyYEHHBIE B |1UCICHHBIC OLICHKU 110 MOPSIIKY BEJTUIHHBI

XOJIE€ HAYYHO-UCCIIEN0BATENLCKON PabOThI I1K-2.3 Cnoco6eH mpeCcTaBIATh Hay4YHbIE YTBEPKICHUS, UX

AaHHBIC U CJIaTh HAYYHBIC BHIBOAbL 000CHOBaHHUS U JOKA3aTCILCTBA, Hay4HbIC HpO6J'IeMBI U UX

(3aKTrOUeHMS) peluIeHus SICHO M TOYHO B TEPMHUHAX, IIOHATHBIX A
poeCCHOHANBFHOW ayJUTOPUH B THCHBMEHHOW W YCTHOWM
dopme

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbBI
3HAThb!

OdyHnameHTanbHbIC TOHSATHS, 3aKOHBI, TCOPHH KIIACCHYECKON M COBPEMEHHON OMOJIOTHYECKON XUMUMU;
[J TOpsIKM YMCIIEHHBIX BEJIMYMH, XapaKTEPHbIE JUIsl Pa3IMYHbIX Pa3/€]I0B XUMUH KUBOIO;
[0  CcTpyKTypbl U ()YHKIHHM OCHOBHBIX META0OJMTOB SHEPreTUYECKOTO U IUIACTHYECKOro OOMeHa
KJIETKY;
[J coBpeMeHHBIEC IPOOIEeMbl PU3HKH, XUMHUU, OMOJIOTHH, MAaTEMaTUKH;
[l coBpeMEHHbIE MTOJXO/Ibl, IPUMEHSIEMbIE B PAKTUYECKON OnoI0rnu (OMOTEXHOIOTUH);
[J SKCIIEPUMEHTAIbHBIE OCHOBBI OMOIOTUYECKOH XUMHH.
YMETB:

O COOTHOCHUTH TIPOIECCHI, MPOUCXOJSIINE B JXKUBOU KIETKE, ¢ (DU3MYECKUMU W XUMHUYECKUMH
MPOIECCaMU;
[1  OpHWEHTHUPOBATHCS B CTPYKTYPHBIX (hOpMyJiaX TTIaBHBIX KOMIIOHEHTOB KIETKH (YIJIEBOIBI, B TOM
Yuclie TOJIMCAXapHJIbl, aMUHOKUCIOTHI, OCJNKH, HYKJICOTHUIBI, HYKJICO3UJbl, HYKICHHOBBIC KHCIOTHI
(IHK, PHK), nunuapl, BUTaMUHBI, CTEPOUIHBIE TOPMOHBI);
O MPUMEHSTh TONYYEHHBIE TEOPETUYCCKUE 3HAHUS O OKCIEPHUMEHTAJIbHBIX TOAX0/IAX B
OMOJIOTUYECKON XUMHUH TS PEIICHUS KOHKPETHBIX SKCIIEPUMEHTAIIBHBIX 33]1a4;
O M0JIH30BAThCSl CBOUMH 3HAHHMSMH JUIS pElieHUs] (yHIaMEHTAIBHBIX W TPUKIATHBIX 33134 U
TEXHOJOTHYCCKHUX 3a/a4;
[J jmernarh MpaBWIbHBIC BEIBOJBI H3 COMIOCTABICHUS PE3YAbTaTOB TEOPHU U IKCIICPUMEHTA,
[] TpOW3BOAUTH YUCIICHHBIE OLIEHKH I10 TIOPSAKY BETUIHHBL;
[J nmernarh Ka4eCTBEHHBIC BBIBOJBI IPH MEPEXOJIE K MPEACTbHBIM YCIOBUSIM B H3y4aeMBIX MPOOIIeMax;
[ BUIETh B OMONOTHYECKHUX 3a/1aduax (PU3NUECKOE COMICPIKAHNE;
O OCBaWBaTh HOBBIC MPEIMETHBIC OOJIACTH, TEOPETHYECKUE TOAXOAbI M OJKCIEPUMEHTAIILHBIC
METOJIUKU,
O MOJy4yaTh HAWIYYIINE 3HAYCHUS HM3MEPSEMbIX BEIWYMH U TMPABUILHO OICHHUTH CTENEHb HX
JIOCTOBEPHOCTH;
[J paboTarh HAa COBPEMEHHOM, B TOM YHCJI€ U YHUKATBHOM DKCIIEPUMEHTAILHOM 000PY/I0BaHUY;
O 3¢ (eKTHBHO MCTHONK30BaTh WH(GOPMAIMOHHBIE TEXHOJOTHH W KOMIIBIOTEPHYIO TEXHUKY ISt
JOCTHKEHHUSI HEOOXOTUMBIX TEOPETHUECKUX U PUKIIAJHBIX PE3yIbTaTOB.

BIIAJICTh:

[J HaBBIKAMH OCBOEHHS 0OJIBIIOTO 00beMa HH(OpMaIH;

[l HaBBIKAaMH CaMOCTOSITEIbHON paboThI B 1abopatopuu u MHTEpHETE;

[J KyJnbTYpOH MOCTAaHOBKH U MOAEIMPOBAHUS OMOIIOTHYECKHX 3a/1a4;

[l HaBBIKAMU TPaMOTHOH O0OpaOOTKM pEe3ylbTaTOB OIBITA M COMNOCTABICHUS C TEOPETHYECKUMHU
JaHHBIMH;

[J NpakTHKOHN MCCIEJOBaHUS U PELEHHs TEOPETUUECKUX U IPUKJIAJHBIX 3a/1ad.

4. Conep:xanue TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.



Tema (pa3nen) TUCIUTUTMHBI

Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora
OOmme  BOMPOCHI  XUMHH  KHBOTO.
buorenHsle 35eMEHTBI M UX LMKIBI B
1 ouocdepe. KuzHp Ha OCHOBe ymiepona. )
AJbTEepHaTUBHBIE TEOpUH 0
BO3HMKHOBEHHWH JKM3HM Ha  3emJe.
Ucropust 6monorndeckoit XuMUu.
AMUHOKHCIIOTBI u Oenku Kak
2 KOMIIOHEHTBI OMOJIOrUYECKUX 2
KaTaJIn3aToOpOB.
3 DepMEeHTHI. 2
4 Mertozb! nccne1oBaHus OEIKOB. 2
5 HyxknenHoBbI€ KUCTOTHI. 2
6 Mertonel ucciaenoBaHUA HYKJIEMHOBBIX )
KHCJIOT.
7 Pennukanust HyKJIE€MHOBBIX KUCIOT. 2
8 TpaHckpumnus. 2
9 Tpancnsnus. Cunres 6enka. 2
10 |YreBogsl. 2 4
11 JInmae!. 2 4
12 Ilmkonn3s wu  OUKIT  TPUKapOOHOBBIX ) 3
kucioT. buonornyeckoe okucieHue.
Mertabonu3m  knetku.  CompsikeHue
13 IJIACTUYECKOIO0 U DHEPreTUYECKOro 3 2
oOMeHa.
Perynsiust O0OMEHHBIX MPOLIECCOB
14 |ximerku.  HuTerpatuBHble — QYHKIMH 3 2
MeTabonu3ma.
15 BuyTtpuknerounas KOMMYHUKaIUSI. 10 6
T'opmonsl. Penenropsl. Kanansr.
16  |buodNEeKTpUYECKHE CUTHAIIBI. 6 6
17  |Heiipoxumus. 4 6
W36panHble TIIaBbl MEAULIUHCKON XUMHUU.
18 |buoxumuueckue OCHOBBI IIaTOI€HE3a 4 8
HEKOTOPBIX 3a00JIC€BaHNH YEIOBEKa.
19  [Meta0oau3M a30THCTHIX COCAMHEHUH. 6 4
20 OOmue CcBOHCTBA aMUHOKHCIOT U 18 14
OeJKOB.
21 Mertonsl uccienoBaHus OEIKOB 10 6
2 Tpanckpunuus. Tpancmauums.  CunHTte3 4 6
Oenka.
23 |Pa3pmenenue 6enKoB. 10 7
24 | ®epMeHTHI. 4 6
25 Mertonel ucciaenoBaHUS HYKJIEMHOBBIX ) 6
KHCJIOT.
26 | YreBogsl. 2 6
27 JInmae!. 2 6
28 IlMmkonn3s w©  OUKIT  TPUKapOOHOBBIX 5 10
kucioT. buonornyeckoe okucieHue.
29  |Meraboau3M a30TUCTHIX COSTUHEHHH. 6 8
Nroro gacos 60 60 120
ITonroToBka k 3K3aMeHy 30 gac.




OO01mas TpynoEMKOCTh 270 yac., 6 3au.en.

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 4 (Becennuit)

1. Obume BOompoCHl XMMHUHU KUBOTO. BHOTGHHBIE 3JIEMEHTHI M MX LUKIBI B Onocdepe. Kus3Hp Ha
OCHOBE ymiepoja. AJIbTepHATUBHbIE TEOPUM O BO3HUKHOBEHMM JKM3HHM Ha 3emie. Vcropus
OMOJIOTNYECKON XUMHUH.

Kparkuii 0030p cymiecTBYIONIMX BHIOB JKM3HM Ha IUIaHETe 3eMils, KIacCU(HUUUPOBAHHBIX IO
crnoco0y TMOJlydeHUs] DHEPrud Uil >KUM3HU (ayToTpopHBIE M TETepOTPO(HBIE OPraHU3MBL:
(OTOCHUHTETHKH, XEMOIUTOTPO(HBIE MUKPOOPraHNU3MBI, U Tak Janee). [loTok BemecTBa 1 3HEPTuu B
KUBBIX cucTteMax. PyHIaMeHTaJdbHbIE CTPYKTYPHBIE MPHUHLUIBI MOCTPOECHMS JKHUBBIX CHCTEM Ha
OCHOBE OpPraHHMYECKUX coeluHeHUH yniepona. «KpemHueBasy» Bepcus KU3HU — BO3MOXKHO JIM 3TO?
Ponb OMOTEHHBIX 3IIEMEHTOB B XMMHUH XHBOro. KpyroBopoTsl cepwl, azora, ymiepoaa, ¢ocdopa.
®ocdop Kak TMMUTHPYIOIINI KOMIOHEHT. [lepeHoc OMOTeHHBIX 2JIEMEHTOB B CpeJie MIIAHEThl 3eMIIs.
Munepanuzauus u opranudukanus. Poiab kucnopona B mopiepKaHuu XKU3HU. BiusHue BOObI Kak
YHHUBEPCAIBHOTO pacTBOpUTeNsi. VcTopus BO3ZHMKHOBEHHUS OMOJOTMUYECKOW XUMHH. Baxknenrme
OTKPBITUS B 00JaCTH XUMUH KUBOTO, U X HENOCPEICTBECHHBIE CICICTBHSL.

2. AMUHOKHCIIOTHI B OCJIKH KaK KOMIIOHEHTBI OMOJIOrMYCCKUX KaTaJin3aTopoB.

Bo3sMoxkHOCT, OMONOTMYECKOrO Karaju3a OelkaMu Onarojaps HAJIWYHIO  YIIOPSIOYCHHBIX
CaMOOPTaHM3YIOIIMXCS CTPYKTYp M HIMPOKOMY BBIOOPY (YHKIMOHAIBHBIX Tpynn (paauKalioB
AMHUHOKHCJIOT).

3. ®epMeHTHI.

Bo3sMoxkHOCT, OMONOTMYECKOrO Karaju3a OelkaMu Onarofaps HAJIWYHIO  YIIOPSIOYCHHBIX
CaMOOPTaHM3YIOIIMXCS CTPYKTYp M HIMPOKOMY BBIOOPY (YHKIMOHAIBHBIX Tpynn (paauKalioB
amuHokuciI0T). [ToHsiTHE O epMeHTe Kak O Karanu3aTope OenkoBOi mpupoasl. OCHOBHBIE KIIACChI
(epMEHTOB ¥ KaTaqu3upyeMble HMHU peakiuu. TepMOoauHaMHuKa (DEpMEHTATHBHOTO KaTalln3a.
Kunernka QepMEeHTaTUBHBIX pPEaKLUi, METOJbl MWCCICIOBAHUS, AaKTUBATOPbl M WHTHOMTOPHI
(depMeHTOB. MoOJNEKy/ISIpHBI MeXaHH3M JEUCTBHs (EPMEHTOB Ha NpuMepe ypeasbl. JleHarypamms
Oenka, BiausHHe pH, HMOHHOM CWIBI M TeMIeparypbl Ha AaKTUBHOCTh W CHEUU(DUYHOCTDH
(depmeHTatuBHBIX peaknuid. Karamurndeckue antuTena (ad3umbl). DepMeHTH HEOSITKOBOTO
MPOUCXOXKIeHUSI (pPHOO3UMBI, TeoMepasbl). KodepMeHTHI 1 BUTaMUHBI.

4. MeTonbl UCCIIENOBAHNS OEIIKOB.

OCHOBHBIE METOJIbl BBIACICHUS M XapaKTEPUCTHKH OENKOB M (epMEHTOB. PaznmeneHue OenkoB 1o
CIOCOOHOCTH K 00paTUMOM arperali Toji JCHCTBHEM BBICOKOH HMOHHON CHJIbI (BBICAIMBAHUE).
[Ipunumnel MoHOOOMeHHOW Xxpomarorpaduu OenkoB. [enb-Gunprpanus OenkoB, NPUMEHEHUE
UCKJIIOYAIOIIel  Xpomartorpaduu  Aisl  ONpPEAETCHUs  ONUIOMEPHOTO  COCTOSHHMSA — OEJIKOB.
JleHaTypupylOIIMid ¥ HAaTUBHBIA  dnekTpodope3 O€NKOB B NOIMAKPHIAMHUIHOM  Telle.
UzosnexTpodokycupoBanre. MeToabl MPOTEOMUKH (MacC—CIEKTPOMETPHUsST OEIKOB, JIBYMEPHBIH
reib-3JekTpodopes, u T. 1.). CekBeHHpOBaHHE OCJNKOB M MENTHUAOB. VIMMyHOJIIOTHYECKUE METOIBI
uccienoBanusi  OenkoB  (BECTEpPH-ONIOTTHHI, HMMMYHO(QEpPMEHTHBIH  aHanmu3). AdduHHAs
xpomarorpadus, Xxpomarorpadus M0 CpOACTBY (epMeHTa K cyOcTpary M K HOHAM TSDKENBIX
METaJUIOB, NIPUMEHEHNE XUMEPHBIX JOMEHOB B OesikoBOH MHkeHeprH. CriocoObl KOJMYECTBEHHOTO
oTpezieNieHus Oerka.

5. HykJieuHOBBIE KUCIOTHI.



Hctopust OTKpBITUS HYKJIEMHOBBIX KHCIOT. OCHOBHBIE CTPYKTYpHBbIE H (YHKIHOHAJIbHBIC
XapaKTEPUCTUKU HYKJIEUMHOBBIX KHUCIOT. OCHOBHBIE KJIACChl HYKJIEMHOBBIX KHUCJIOT, BCTPEUAOLIUXCS
B kierke: JIHK u PHK. Ilomkmaccel HyKIEMHOBBIX KHCJIOT. HyKaeoTHAsl M HYKICO3UABL.
Maxkpospruueckue COeIMHEHMsI KaK €1Hasl SJHepreTuyeckas BaltoTa KieTku. CUHTE3 HyKJIEHMHOBBIX
KHUCJIOT: (pyHAaMEHTaIbHbIE CBOMCTBA ()EPMEHTOB, YYACTBYIOIIUX B CHHTE3€ HYKJIEHHOBBIX KHCIIOT,
camoobecIieyeHne Ipolecca CHHTe3a dHEeprueil ruaponusa HykiaeotuarpudocdaroB. CTpyKTypsl
HYKJIGMHOBBIX KHCJIOT B KJIETKE, ¥ B3aUMOJACUCTBUS, MX CTaOWIM3Upyromue (BOAOPOIHBIC CBS3H,
CTAKUHT-B3auMosieicTBus). llpenporpammupoBanubiii cpok »xku3Hu PHK B kierke, otimuune
xumuyeckor cradmnpHoctn PHK n JIHK. ®depmenTsl pacmana HYKIEHHOBBIX KHUCIOT. Jpyrue
peaKkuuu HYKJIEOTHAOB (IMKJIN3AIMA), WCIOJIB30BAHUE LUKIMYECKHX (OpM KIETKOH B KauecTBe
BTOPUYHBIX MECCEH/IIKEPOB.

6. MCTO,Z[BI HCCIICAOBaHUS HYKJIICMHOBBIX KHUCJIOT.

Brigenenne HyKJIEMHOBBIX KHCIOT M3 Ouonormueckoro marepuana. Ocobennoctu pabotsl ¢ PHK.
Tomonorus HyKJIEMHOBBIX KHCIIOT, M €€ BIMSHHE HAa METOAMKM paboThl ¢ HUMH. Bblaenenue
masMugHon u reHoMuo# JIHK meTogom mienounoro im3uca u eHombHOM 3KcTpakimn. OcaxaeHue
JHK cnupramu. ®@epmentatuBHbie MeTonsl uccienoBanus JIHK: sHmoOHyKI€a3sl pecTpUKIUU U
MpUMEHEHHE UX B KapTupoBaHuM reHoma. [loaumepasnas uennas peakuusi. CexBenupoBanue JJHK
no Metoxy Canrepa. Metozsl rHOpHUIM3aLUN HYKIEUHOBBIX KHCIOT M UX TPUMEHEHHE JJIS PeIIeHHs
peanbHbIXx 3amad. DmyopecuentHas rulOpuamzaunus in  situ.  O030p METOHOB TEHOMHKH.
ABTOMaTU3MpPOBaHHAsI AHHOTALMSI JaHHBIX [IOJJHOT€HOMHOIO CEKBEHUPOBAHUS,

7. Perukanusi HyKJIEHHOBBIX KUCIIOT.

BaxXHOCTb A7l KHM3HM CYIIECTBOBAaHMSA MAaTEPHAIBHOTO HOCHUTENISI T'€HETHYeCKOW HH(OpMAaIUH.
TpeboBanus, mnpenbsBisgieMble K TakoMy Hocutenmto. OTtkpeiTe cBsisu  cTpykrypel JHK ¢
Mexanm3mMamu e€ perukanmu. OnbiTel Mecenbcona u Cranb, 3KcnepuMeHT Xepmwm U Yeiisa,
JOKa3aBIIME POJIb HYKJIEHHOBBIX KHCIOT B HacleJOBaHMM MNpU3HAKOB. IlomykoHcepBaTHBHBIN
npouecc pervmkaiuyn  JIHK. Penmmxanust TeHETHYECKHX 3JIEMEHTOB KOJIBIIEBOW TOMOJIOTHH,
pasnuuHble BapuaHThl. OpWIKUH PEIUIMKAIWKA M TPYNIBl COBMECTHMOCTH Iuta3Mui. MHunmanus
peIUIMKauy y  Pa3jIM4HbIX  OpraHu3MoB. JIByHampaBjieHHas  peIuIMKalusi, CTPYKTypa
pernkanuoHHON BUiKW. CHHTE3 BeAylIed M OTCTAlomIed Herel, KOPPEKIHUs BO3MOXKHBIX OLIMOOK
perukanuy. Ilomumepasbl, BBITECHSIOIIME LieNb, M HE BbITECHSIOIIME Lenu. PasperieHue
TONOJOTHYECKUX 3aTPyAHEHUA MpH peIIMKauuu. MyJasTHMEpBl PEIUIMLHAPYEMBIX T'€HETHYECKHX
aneMeHTOB. [IpobnemMa HemoperuMkanuu 3°-KOHIA JMHEWHBIX XpOMOCOM, M €€ pelieHue
MOCPEACTBOM TelloMepa3Hoi peaknuu. OOLIEe BONPOCH HACIEAOBAaHHUS T'€HETHUYECKOTO MaTrepuana
IIpU JeJICHUH KIIETKU.

8. Tpanckpunius.

LenTpanbHas pormMa MOJICKYJsIpHOW Ouonoruu. OCHOBHOW BEKTOp WHGOPMALUHK, PETYISLUs
nporecca skcnpeccuu reHoB. Mudopmanmonnas PHK. Cunre3 u nponeccunr nPHK kak crmoco6
pETYJSIIMM KONWYECTBA M COCTaBa CHUHTE3MPYEMBIX KIIETKOM OenkoB. IIpoMOTOpBI, MexaHH3M HX
neiictBus. MopyneHas opranmzanus PHK-nommmepas mpokapuor. Curma-¢akTopbl, W JIpyrue
(akTOpbl TPAHCKPUIILMHU. ATTEHIOMPYEMbIE MIPOMOTOPBI Ha MpHUMEpE MPOMOTOpa TPUNTO(PAHOBOIO
orepoHa. DHXaHcepsl TpaHnckpunimn. OneponHas runote3a JXKakoda 1 Mono. Paznmuuus B Guonoruu
reHa NPOKapuoT W JYKapuoT. MOHOUMCTPOHHAs W MOJUIMCTPOHHAs opraHuzanus. MexaHu3m
peryasiMM IeHOB JIAaKTO3HOro omnepoHa. AHTtucMmbicioBble PHK, Bo3MOXHOCTB yIipaBieHUs
skcpeccueil reHoB mnocpenctBoM PHK-unTepdepenumu. Metoasl aHanmM3a SKCHOPECCHH T'EHOB,
TpanckpunTomuka. Co3nanue u npuMeHneHue 6uodmmorek k JJHK.

9. Tpancusuus. CuaTe3 Oenka.

BbenkoBeie Monekynbl kKak 3Qdexropel reHermueckoil wuHpopmaumu. Peamuzanmus TpEXMEpHBIX
CTPYKTYp MO HH(pOpManMu, KOAUPYEeMOH OJHOMEPHBIMU HYKJICMHOBBIMH KHCIOTaMH. DaxTophl,
HeoOxonuMble ansi cuHTe3a Oenka. Tpancnopraele PHK. T'enernueckuii Kom, €ro OTKpBITHE,
OCHOBHBIE CBOWCTBa, M (pu3nyecKas peanu3alnus NEKOJUPOBAHMS TPHUILIETHOrO Kozxa. PuOOCOMBI.
daktopel cuHTe3a Oenka. [lpomeccunr u Qonaunr Oenka. MonpynabHas 3BOJIOLMS  OEJIKOB.
AHTHOMOTHKY, BIMSIONINE HA TpaHCsIuuIo. [locTTpancisaonHas MOIupUKaIus.



10. YriieBozsl.

Baxneiimue HpeICTaBUTEIN Ki1acca YIJICBOJIOB (MOHOCaXapuIbI, JHCaXapubl).
BoccranaBnuBaroiyie 1 HeBOCCTaHABIMBAKOLIME caxapa. Konbyaro-1ienHas TayToMepHsi, ONTHYECKAst
n3oMepusi caxapoB. [lommcaxapuapl. CTpyKTypHas pOJIb YIVIEBOAHBIX KOMIIOHEHTOB KIICTKH.
DHepreTHYecKue MeTaboIuThl Ha OCHOBE (OCPOPHBIX 3PUPOB TIFOKO3BI U (PYyKTO3bl. OCHOBHEIE
peaKknuu YIIeBOIOB: TOJMKOHAEHCAUUs W THApoin3. OO030p IIHKOIMTUYECKOTO pACIICTUICHUS
munuaoB  jpo  aunetwi-KoA. KancyneHble nonmcaxapuabl — OakTepuil, aMHHOIPOW3BOJIHBIC
nonucaxapuaoB. IMMyHOIOrnaeckue CBOWCTBA MONMrUcaxapuaoB. JIGKTHHEL.

11. JIummapael.

Jlunuael Kak BaXKHBII CTPYKTYPHBI KOMIIOHEHT KJIETOYHBIX MeMOpaH. Buapl numuaoB, cTpykTypa
TPUNIMLEPUAOB U JIMIUAOB CTEPOUIHON Irpyninbl. 3anacHble aunuisl. [lurmMenTsl pacrenuii. Cunres
BBICIIMX JXUPHBIX KUACJIOT. [ eHeTHUecKass B3aMMOCBS3b JIUIUA0B U YITIEBOJOB, OTCYTCTBHE MPAMOMN
POJM 3TUX KJIacCOB COEAMHEHHMH B HaclleZIOBaHUM IIPU3HAKOB. Pacnaja BhICIIMX >KMPHBIX KHUCJIOT 110
MeXaHU3My 0eTa-OKHCIICHHS, OPraHuuecKas XUMHUS MOOWIIN3aLNH anupaTndecKuX paguKaioB.

12. I'mukonu3 U UK TPUKapOOHOBBIX KUCIIOT. bHomornueckoe OKuCIeHHe.

BponuneHbiil THI MeTaboIM3Ma yriieBoJOB. BO3MOXHOCTE M3BIIEUEHHS SHEPTHH IyTEM aHaPOOHOTO
MeTtabonusma cydcrparoB. [nukonns kak 0a30BBIA MyTh TEpepaOOTKU TIIOKO3bI. THITBI OpOXKEHHUS
(romodepmeHTaTHBHOE, reTepo(hepMEHTATUBHOE), OCHOBHBIE METa0OIUTHI TIIMKOIUTUYECKOTO MyTH.
[MupoBuHOTpagHas Kuciora kKak JoHOp C2-pparMeHTa — aleTHJIFHOTO MPOU3BOJHOTO KOdH3UMA A.
HanpHeiimee pacmeruienne auetwi-KoA mno a’poOHomy myTH. Llukn TpukapOOHOBBIX KHCIOT.
[IpomexyTtounbie mpoaykTsl LITK kax cbipb€ ana cunte3a amuHOKHUCIOT. [Tonyuenune AT® knetkoit
npu asixanuu. Pome momyuennsix B LITK BoccranoBnennsix xogpepmentoB (NADH, NADPH,
FADH2). llens Tpancnopra 3mekTpoHOB. [IpeBpalienrne 3HEpruu 3MEKTPOXUMHUYECKOTO TpaleHTa
MIPOTOHOB B SHEPTUI0 ATD.

13. MeTabonusM KJIETKHU. COHpSDKCHI/Ie IIaCTHUYCCKOTO U SHCPIrETUICCKOIO oOMeHa.

OcHoBHBIE MeTa0OJIMYECKHE IyTH KIETKH, 00ECIIeUNBAIOIINE €€ aBTOHOMHOE (DYHKIIMOHHPOBAHUE.
[TonsTHE O KaHATM3UPOBAHUU META0OIUTOB K KIIIOUEBBIM COEIMHEHUAM. CBsI3b MEXKy OTACIbHBIMU
KJIacCaMH OPTaHUYECKUX COCTMHEHHI, COCTABIISIONINX OCHOBY OOMEHA BEIIECTB KIETKH. OOIHOCTD
MPOLIECCOB CHHTE3a U pacnaja B kHUBOH kieTke. CiocoOHOCTh K 0OMEHY BEIECTB KaK BayKHEHIINI
MPU3HAK JKU3HH.

14. Perynsauusi OOMEHHBIX IPOLIECCOB KJIETKU. MIHTerparuBHbie GyHKIMK MeTa0OIn3Ma.

HeoOxomuMocTh koOpOuMHAaLMKM OOMEHHBIX HpoleccoB B  kieTrke. llyTw cuHXpoHM3auuu
METa0ONNYEeCKUX MPOLECCOB B  KIETKAX MPOKAPHOT: KOMIIAPTMEHTAIM3aIMs, KacKajHas
OpraHu3anusi, BTOPHYHBIE MECCEH/DKEPbl — IPOM3BOAHBIC KIIOUEBBIX KJIETOYHBIX METAa0OJIHUTOB.
T'opMoHanbHas peryasaius MeTabonn3ma.

Cemecrtp: 5 (Ocennmii)
15. BuyTpukiierouyHas kommyHuKaius. [opmonsl. Penienrropsr. Kanaunesr.

Jlumuapl, COCTaBISIOIIME OCHOBY Owojormdeckux MemOpaH. [aHMIMO3uabl, 1epeOpo3HIH,
n3onpeHoupl, crepounabl. IlpouwsBomuble Qocdaruanoir  kucnorsl. CTEpOHIHBIE TOPMOHBI.
Crpykrypa u cocraB MeMOpaH. Mozesb KUIKOH MO3auku U e€ yrouHeHue. B3anmozaelictBue OeIKoB
¢ memOpanamu. [mukonporennbl. CTpoeHre OakTepUaIbHONW KIETOYHOH cTeHKH. CHalupoBaHue Kak
METO]] PEryJHMPOBKH BPEMEHU KU3HU Oenka. benku xpsmieBoit Tkanu. TpaHcMeMOpaHHBIE O€IKH, UX
cunre3, Gonguar u ¢GyHknun. KoBajgeHTHbIC B3aMMOIEHCTBHSI MEMOPAaHHBIX OCIKOB ¢ MEeMOpaHOH.
[MocTTpancnsumronHas MoaH(UKAIHS.



Mukpodusnka MeMOpaH: BI3KOCTh, TEKYUECTh, ACUMMETPHS TUCTOUKOB. DuIma3sl U CKpaMOIa3bl.
MemOpannbie padrbl. MHAYIUpPOBaHHBIM pelenTopaMu W CHOHTAHHBIA SHAOLUUTO3. MOIEKYbI
knetouHoi anare3wn. NO kak menuarop. Juddysus depe3 meMOpaHbI: maccuBHas, OONerdy&éHHAs,
sHepro3aBucumas. MonHbele  ka”anbl.  Harpuii-kammeBas  ATdasza W BO3HMKHOBEHHE
TpaHCMEMOpaHHBIX MOHHBIX NTOTEHINANIOB. benku-Tpancnoprépsl. Moaenu paboThl KaHAJIOB.
T'opmons! 1 ux cuntes3. Kimtaccel ropMmoHoB. CUTHaIBHBIE KacKabl. BUABI KIIETOYHBIX PELIENTOPOB, HX
KJIacCU(UKALUSA U MEXaHU3Mbl JEHCTBHA. MyNIbTHIOMEHHAs apXUTEKTypa PELENTOPHBIX OEIKOB.
ATpuanbHBI HAaTPUYpPETHUECKUH MENTHJ KaK MOJIENbHBIH OOBeKT. TMpO3WHKWHA3BI U HUX POJb B
mepeaye CUTHaJIa, pacTBOpHMAas INPOTEMHKMHA3a BUpyca capkoMbl Payca. ['yaHmnarumkiasHas
peakuusi. G-6enku. Ras-6enkn m MAP-kuna3zel. MemOpanbl kak UCTOYHHK (ocdar-comeprkaiinx
BTOPUYHBIX MecceHkepoB. [Iporennkunaza A. Perymsamusa G-3aBHCHMOTO OTBETA.

16. buosnexkTpudecKkue CUrHajbl.
Bo3HukHOBEHNE OHMOAIEKTPUUECKUX CUTHAJIOB. [lepenaua OMoaIeeKTpuiecKnX CHHTaIOB.
17. Heitpoxumus.

[lorenuman nelcTBUs, €r0 BOSHUKHOBEHHE U arTeHIoauus. Ilepenaua HepBHOTO MMIynbsca. CTpoeHue
HepBHOM Tkanu. CHHaIChl, HEHpOMeIUaTropsl, OOMEH HelpoMeanaTopoB. MOHOAMHHOKCH/A3a.
HeliporpomnHsle 1IekapCTBEHHBIE TPENAPaTHI.

18. M30paHHbIe MIaBbI MEIUIIMHCKOW XWMHUH. BHOXMMHYECKHE OCHOBBI MAaTOreHe3a HEKOTOPBIX
3a00J1€BaHMil YeJI0BEKA.

Ctpoenne M (QYHKIMH COKPAaTUTEIbHBIX OEJIKOB MYCKynaTyphl. [Tlajkas u momepedHo-Tosocarast
MycKynarypa, e€ nokanuzanus. I(GeKTopsl MaaKol MyCKyaaTypsl. AKTHH-MHO3UHOBBIN KOMIUIEKC.
HuctpoduH, B3auMoJecTBAE IUTOCKENETa KIETKH W COKPaTHMBIX JIeMEHTOB. Muoauctpodus
JromeHHa 1 e€ NpuunHbBL. MOJENn MBIIIEYHOTO COKPAICHHUS.

Crpoenne u (GYHKUMH BbIIENIHTENbHOM cuctemMbl. HedpoH, ero ToHKas CTPyKTypa.
Kapbonar-OukapOoHaTHass cuUcTeMa W TpaJMeHT MOHOB HATpHs, OelKU-TIepEHOCUHMKH. TpaHcrmopT
a3oTa B BHJE DIIOTaMuHA. Bpiienenune amvuaka. [lepBuuyHas W BTOpUYHAsT MOYa, MEXAaHU3MBI
(GunbTpalluu W  CEJNEKTUBHOW KOHIIGHTpaluu. BazompeccuH, MeXaHHW3Mbl €ro  JICHCTBUSL.
Penunn-aHrMOTEH3MHOBASI CUCTEMA.

ComnpsixeHrne 0OMEHOB U crienanuzaiusi opraHo. Comnpsizienne aHabonu3Ma u katrabonusma uepes
AT® u HAIH. Tepmonunamuka merabonusma, crexuomerpust cuaresa ATD. ATD B kietke Kak
WCTOYHUK dHEPruu W Kak perynstop. Ilorennuan gochopunmrposanns, AMPK-kunaza. Paznuansie
MpEeaNovYnTaeMble OpraHaMH MCTOYHMKHM JHEpruM W Marepud. lledeHb Kak KIIIOYEBOM ISt
Merabonu3Ma opraH. PerynmmpoBka NUINEBOTO TOBEICHHSA. AJKOTOJIb U OMOXMMHS IOCIEACTBUIA
AJIKOTOJIM3MA.

19. Meta001u3M a30TUCTBHIX COEINHEHUH.

buorennsiii mmkn azora. Asordukcanus. Hurporenaznas peakuusi. CHHTE3 aMUHOKHCIIOT.
AM¢pubonnueckuii 0oOMEH aMHUHOKHCIOT, IepeaMHHUpOBaHHE. Peakuum, Karajau3upyeMbie
depmentamu ¢ Terparuapodonarom. CynbhaHUIAMUAHbIE AHTHOMOTUKHA. AMHMHOKHCIOTHI Kak
HyTpueHTbl. Karabomm3m as3ora W ymIEpOOHOrO cKelnera aMUHOKHUCIOT. CHHTEe3 IypuHOB H
nupuMuaMHOB.  CHHTE3 HykieoTunoB. PubGoHykneoruapenykrazHas peakuus. KaraGomusm
HyKJIeOoTUA0B. I[Ipom3BomHBIE  AMHUHOKHCIOT: KpEaTMHHWH, OJNHHE()PUH, HEHPOMEIUaTOpPHI.
ComnpsikeHrne 0OMEHOB a30TCOAEPIKAIINX COSAMHEHUN U MarucTpaibHoro Meradbonmsma (L[ TK).

20. OOmre cBOMCTBa AMHMHOKHUCIIOT U OCJIKOB.
JlabopatopHas pabota o teme "O01IMe cBONCTBa aMUHOKUCIIOT U OEIKOB".
21. Metonp! Uccien0BaHKs OEIKOB

JlabopatopHas pabota o Teme "MeTo/bl ucclieioBaHus OeITKoB" .



22. Tpaunckpunuus. Tpancnsmus. Cunres Oernka.

JlabopatopHas pabota o teme "Paznenenue Genkon".

23. Paznenenue GEIKOB.

JlabopatopHas pabota o tTeme "Paznenenue Genko".

24. @epMeHTHI.

JlabopatopHas pabota o teme "depmeHTHI".

25. Metonp! uccienoBaHus HyKIEMHOBBIX KHCIIOT.

JlabopatopHast pabota o TeMe "MeToIbl UCCIIeA0BaHsI HyKIEUHOBBIX KHCIIOT".
26. Y1eBoasl.

JlabopatopHnast pabota o Teme "YreBonasl".

27. JIntuael.

JlabopatopHas pabota mo teme "Jlumusr'".

28. I'mukonu3 1 UK TPUKapOOHOBBIX KUCIIOT. bronornueckoe okucieHue.

Jlabopatopnass pabora mo Teme "IMHMKONM3 W MWK TPUKAPOOHOBBIX KHCIOT. buonornmyeckoe
okucieHue."

29. MeTabo0n3M a30THCTBIX COETUHEHUN.

JlabopatopHnas pabota no Teme "MeTaboa13M a30THUCTBIX COCAMHEHUM'".

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIIeCTBICHHUS 00Pa30BATEJILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

Heob6xoaumoe o6opynoBaHue Ui JIEKLIUH: ayIuTOPHs, KOMIIBIOTEp U MyJIbTUMEAUNHHOE 000py10BaHUE
(mpoeKTop, 3BYKOBasi CUCTEMA).

[Tomemnenne, cnennansbHO 000PYAOBAHHOE AJIS TPOBEICHHUS JIAOOPATOPHOTO MPAKTUKYMa IO ONOXUMUH
¢ HEOOXOAUMBIMH pearecHTaMu U 000PyIOBaHUEM: CIIEKTPO(GOTOMETPBI, YCTAHOBKH JIJIsI
renb-anekrpodopesa, nenrpudyru, pH-meTpsi.

6.IlepeyeHnb pekoMeHyeMOIi JTUTEPATYPbI

OcHoBHas 1uTeparypa
1. OcuoBwl Ouoxumun Jlenunmkepa [Tekcr]. B 3 1. T. 2. buosneprerrka u metadbonmsm, [y4aeo.
nocobue st By3oB] /1. Henbcon, M. Kokc ; niep. ¢ anmi. T. I1. MoconoBoti [u ap.] ; mof pen. A. A.
Bormanoga, C. H. KouerkoBa%dLeninger Principles of Biochemistry. M., Jlaboparopus 3Hanuii, 2020
2. OcHoBbl Onoxumuu Jlennnmxepa. B 3 romax. Tom 3 = Lehninger Principles of Biochemistry //1.
Henbcon, M. Koke ; mepeBoj ¢ anrnutickoro T. I1. Moconosoii, O. B. EdpemenkoBoii ; mox penakiueit
A. A. bornanosa, C. H. KouetkoBa%illytu nepeagaun napopmanuu, [yuebnoe nocodue]. Mocksa,
Jlabopatopus 3Hanmit, 2017
3. Konbman 4., Pém K.-I. Harnsgnas 6unoxumus. M.: Jlabopatopus 3nanwmii, 2018. - 509 c.

JomnonHurensHas aureparypa



PexomennoBanHas nureparypa Ui CaMOCTOATENBHOIO U3yUEHUS:

Buoxumust: yueOHUK 11 cTyneHToB Mell. By30B / of pea. E. C. Cesepuna. M.: T30OTAP - Menua,
2013,2015. 768 c.

OBunnnukoB FO.A. buooprannueckas xumus. - M.: [IpocBemenue, 1987.

Kanoyc B., [laBanuek 3. buodusuueckas xumus; nep. ¢ uent. A. I1. Cepreea. M. : Mup, 1985. 446 c.
Merytep Jl. buoxumus : XuMudeckue peakiiuu B )KMBoH KieTke. B 3 T. M.: Mup, 1980. T. 1. 1980. 408
c.

Mycun ., Hosakosa O., Kyui K. CoBpemenHast 6noxumus B cxemax. 2-¢ u3a. M.: Mup, 1984. 215 c.
Owmmrnmosnd 0.b. u np. buoxuMmuaeckue 0CHOBBI KU3HEAEATENbHOCTH YenoBeka. M. : BIIAJIOC,
2005. 407 c.

Hytta A. Ilpaktukym no 6uonoruu. Jonaronpynasiii: Maremnekrt, 2015. 400 c.

Anbeprc b. u ap. Monexynsipras 6uonorus kinetku: B 3 T. Molecular Biology of the Cell. M.; MxkeBck :
WH-T xomnbroTEp. NccnenoBanuii, 2013 .M.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOIYJII0), BKJIIOYasl lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

[Ipu moAroTOBKE M YTEHUH JICKLMH MOXKET NOTPEOOBATHCS CIeIyoIee MPOorpaMMHOe 00ecieyeHHE:
MS Word, MS Power Point, MS Visio. [Ipu camocTosiTensHOM U3y4eHHN Y4eOHOTO Marepuaa
HeoOX0AMMO HaIu4yue ycTaHoBieHHBIX: Acrobat Reader, DJVU Reader.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOM{ AWCUUIUIMHY, JOJDKEH C OJHOM CTOPOHBI, OBJAAETh OOIIUM IMOHITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yiabTare U3yUCHHUA AUCHUIUIMHBI CTYACHT AOJIKEH 3HAaThb OCHOBHBIC ONPCACIICHUSA NUCHUIIINHBI,
YMETh IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCIICHUS PA3JIMYHBIX 3a/a4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;
— BeJICHUS KOHCIICKTA 3aHSITUH;

— HANPSHKEHHON CaMOCTOSTENTLHOM PaOOTHI CTY/ICHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— TpopaboTKy y4eOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MPEIHA3HAYEHHBIX IJIs
CaMOCTOATEJILHOIO U3yUCHMUS];

— pelieHue 3a/1a4, IpeiIaracMblx CTyIEHTaM Ha 3aHATUSAX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.

ITokazareneM BiajieHUs MaTepPHAJIOM CIIYKUT yMEHHE Oe3 KOHCIEKTa OTBEYaTh Ha BOIIPOCHI 110 TEMaM
JUCIUTUINHEI.

BaxxHo 1oOuThcA MOHMMaHMS M3y4aeMOIo MaTepHaja, a He MEXaHHYECKOTo ero 3amoMuHaHus. [Ipu
3aTPyOHEHUN H3YYCHHUS OTACIBHBIX TEM, BOIPOCOB, CIEAyeT OOpamaTrhCsi 3a KOHCYJIBTALUSMH K
[IPENoJaBaTeo.

Bo3MoxeH npoMexyTOUHbIM KOHTPOJIb 3HaHUI CTYJEHTOB B BUJIE PELICHUs 3a1a4 B COOTBETCTBUU C
TEMaTUKON 3aHSTUH.

HOHOJ’IHI/ITGJ’ILH&H JIMTCparypa, pykoMeHayemas Iyt CaMOCTOATCIIbBHOTO N3YUCHUS !



1. Harnspnas 6uoxumus. Konsman ., Pém K.-I. M.: Mup, 2000. - 469 c.
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NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus
npopuJib NOArOTOBKHU: CucreMHas ¥ CHHTETHYECKAsT OUOJIOTHs
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
JlenapTaMeHT MOJIEKYISIPHON 1 OUOJIOTHYecKoi Ppu3uku
Kypc: 2
KBaJupuKaAnus: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
4 (Becennwuii) - /luddepeHpoBaHHbIi 3a4eT

5 (ocennwuii) - Dxk3amMeH

Pa3paborunk: E.E. KynukoB, kaHj. O10JI. HayK, JTOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocoGeH u3yyarb, aHaTHU3UPOBATS,
HCIOJIB30BaTh OMOJIOTMYECKUE OOBEKTHI U
MPOLIECCHI, OCHOBBIBASICH HA MAaTEMAaTHYECKUX,
(U3NIECKUX, XUMUYECKHUX, OMOJIOTHUECKUX
3aKOHaX, 3aKOHOMEPHOCTSIX M B3aUMOCBA3IX

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.3 CnocoOeH omnpenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIBTaTOB

OIIK-6 CriocoOeH dKCITyaTHpOBaTh
TEXHOJIOTUYECKOE 000pYy/I0BaHUE, BHIIOIHATh
TEXHOJIOTHYECKUE OIIepaLUH, YIIPABIATh
OMOTEXHOJIOTUYECKUMH MPOIIECCAMH,
HPOEKTHPOBATH IEMEHTHI TEXHUYECCKUX U
TEXHOJIOTUYECKUX CHCTEM, TEXHUIECKHX
00BEKTOB, TEXHOJIOTMYECKUX IPOIIECCOB
OMOTEXHOJIOTUYECKOTO MTPOM3BOJICTBA HA OCHOBE
NPUMEHEHUsI 0a30BbIX HH)KCHEPHBIX
TEXHOJIOTUYECKUX 3HAHUN

OIIK-6.1 CnocobeH k mpodeCCHOHANBHOW JKCIUTyaTalluu

COBPEMEHHOMI 9KCIEPUMEHTAIBHOMN
Hay4HO-UCCJIEOBATENbCKON TEXHUKH U  COBPEMEHHOI'O
TEXHOJIOTHYECKOe O0OpYyIOBaHMSA JJSl  OCYLICCTBIICHHS

OHOTEXHOJIOTMUYECKHUX IpoueccoB

OIIK-6.2 CriocoOeH K OIleHKE, aHAIM3y W WHTEepPIpeTaIiu
MOJTyYEHHBIX B Pe3yJIbTare OMOTEXHOJIOTHYECKUX MPOLECCOB
JAHHBIX

[MK-1 CriocoGeH m1aHupoBaTh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
HCCIICIOBAHMSI

I1IK-1.1 Brnageer QyHIaMeHTaNbHBIMH  MOHSITHIMH,
3aKOHAMU M TEOPHUSIMH COBPEMEHHOU (DU3UKU U OUOJIOTHH

[IK-1.6 Bmameer HaBbikamMu Oe30macHON pabOTHI ¢
COBPEMECHHBIMH  HAy4YHbIMH [pHOOpaMH H  JPYTUM
OMOTEXHOJIIOTHYECKUM 000PYIOBaHUEM

[IK-1.7 3HaeT ocHOBHBIC TMpaBWiIa TOBEJACHUS U PabOTHI B
COBpPEMEHHOI Hay4HO# 1abopaTopun

I[IK-1.8 CmocoGen oreHuBarh TpeOyeMble  pecypchl
(MaTepuasbHbIe ¥ BPEMEHHBIC) Ui IUIAHUPOBAHUS H
MPOBEICHUS HAYYHOTO SKCIIEPUMEHTA

[MK-2 CriocobeH aHanu3upoBaTh MOTyUYCHHBIE B
XO0JIe HayYHO-HCCIIEI0BATENLCKON paOOThI
JIAHHBIE U J€J1aTh HAyYHBIC BHIBOJIBI
(3aKITrOUCHMS )

[IK-2.2 VYMmeer HaxOIUTh
OTIPECIIAIONINE H3y4yaeMoe SIBIICHUE,
YHCIICHHBIE OIICHKH I10 MOPS/IKY BETHYHHBI

KJIIOYEBbIE  IapaMeTpbl,
U TPOU3BOIUTH

[1K-2.3 Cnioco0eH npencTaBiATh HayYHbIE YTBEPKACHUS, HX
000CHOBaHMS M J10Ka3aTeNbCTBA, HAYYHBIE NMPOOIEMBI M HX
pelIleHUs] SCHO M TOYHO B TEPMUHAX, MOHATHBIX JUIA
mpoheCCUOHAIBHON ayAUTOPUU B MHUCHBMEHHOH W YCTHOU

dhopme

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pE3YIbTATC N3YUYCHUA JUCIIUITIINHBL «BHOOpFaHH‘ieCKafI XHUMUD) OGy‘laIOHII/II\/'ICH JOJIKCH:

3HAThb:

[lbyHnaMeHTaIbHbIE TIOHATHS, 3aKOHBI, TEOPUH KJIACCUYECKON U COBPEMEHHOM OMOJIOrMYeCKOH XUMHH;
[J TOpSIIKH YMCIICHHBIX BEJIMYHMH, XaPAKTEPHBIE [Tl Pa3IMYHBIX Pa3/IelIOB XUMUH KUBOTO;

U
KJIETKH;

CTPYKTYpbl U (YHKIMH OCHOBHBIX META0OJMTOB PHEPreTUYECKOr0 M IJIACTHYECKOro oOMeHa

[J coBpeMeHHbIC IPOOIEeMbl PU3UKH, XUMHUU, OUOTIOTHH, MAaTEMATHUKH;
[] COBpPEMEHHBIC TIOAXO/bI, MPUMEHAEMBIC B MPAKTHUCCKOW OHOJIOTHU (OMOTEXHOJIOTHH);
[l 3KCIepUMEHTaJIbHbIC OCHOBBI OMOJIOTUYECKON XHMMUH.

yMeThb:




[l COOTHOCHTH HPOLECCHI, NMPOUCXOIAIINE B >KUBOW KIETKE, ¢ (PU3NYECKUMH M XHUMHUYECKUMHU
MPOLIECCaMU;
[l OpHEHTHPOBATHCA B CTPYKTYpPHBIX (POPMYJax IVIABHBIX KOMIIOHEHTOB KJIETKU (yIJIEBOIBI, B TOM
YHCIIe TOJNMCaXapuibl, aMUHOKHCIIOTHI, OCJKH, HYKJICOTHJBI, HYKICO3UIbl, HYKICHHOBBIC KHCIIOTHI
(JAHK, PHK), numuipl, BATAMUHBI, CTEPOUHBIE TOPMOHBI);
0 NPUMEHATh TOJYYEHHBIE TEOPETUYECKHE 3HAHHA O OKCIIEPUMEHTANBHBIX IIOIXOAaX B
OMOJIOrNYeCcKO XUMHH JJIsl PELICHNS] KOHKPETHBIX 9KCIIEPUMEHTAJIbHBIX 3a/1a4;
[l TONB30BaThCS CBOWMH 3HAHUSMH ISl pelieHus (yHAaMEHTalIbHBIX M TPUKIATHBIX 3a7ad U
TEXHOJIOTUYECKUX 3a/1a4;
[l ;enarh MpaBHJIbHBIC BBIBOJBI H3 COTMIOCTABICHUS PE3YIbTATOB TEOPHU M IKCIIEPUMEHTA;
[l MpOU3BOANUTH YMCICHHBIC OLICHKHU 10 MOPSAKY BETHYHHBL;
[l menmarh Ka4eCTBEHHBIC BBIBOJBI IIPH NEPEXOJIE K MPEACTbHBIM YCIOBHUSIM B H3y4aeMbIX IpoOiIeMax;
[J BuUAeTh B OMONOTHYECKHX 3a/1adax (pru3mueckoe copeprkaHue;
0 OCBaMBaTh HOBBIC ITPEIMETHBIC O0JACTH, TEOPETUUECKUE TIOAXOAbI U IKCIICPUMEHTAIBHBIC
METOJMKH;
[]  momy4arh HawiIy4llMe 3HAYCHHS W3MEPSEMbIX BEJIMYMH U TPABHIBHO OLEHHTH CTEICHb HX
J0CTOBEPHOCTH;
[l paboraTh Ha COBPEMEHHOM, B TOM YHUCJIE U YHHUKAJILHOM KCIIEPUMEHTAIEHOM 000pYy/IOBaHUM;
0 3 PEKTUBHO HCMOJIB30BaTh MH(OPMALMOHHBIE TEXHOJOTMH W KOMIIBIOTEPHYIO TEXHHUKY JUIs
TOCTIKCHUST HEOOXOIUMBIX TEOPETUICCKHUX U TPUKIIAJTHBIX PE3YJIBTAaTOB.

BJIA/IETh:
[J HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HHOpMAIHH;
[/ HaBBIKAMH CaMOCTOSTEIBHON paboTHI B 1abopatopuu u MHTEpHETE;
[l KyJbTYpoO#l MOCTAaHOBKU M MOAEIMPOBaHMS OMOJIOTHYECKUX 3a/ad;
[]  HaBBIKAMU TPaMOTHOW OOpaOOTKM pE3yIbTaTOB OIBITA M COMOCTABJICHUS C TEOPETHYSCKUMHU
TaHHBIMH;
[] MpaKTUKOH MCCIETOBAHUS U PEIICHUS] TEOPETUICCKHUX U MPUKJIAJIHBIX 3a/1a4.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Texylmuii KOHTPOJb YCIEBAEMOCTH OCYIIECTBISETCA IO pE3yabTaTaM BBINOJIHEHWS M CHAYu
71a00paTOpHBIX pabOT M OTBETOB HA KOHTPOJILHBIC BOMPOCHI 10 JIEKIIHOHHOMY MaTepHay.

[Tpumeps! KOHTPOBHBIX BOTIPOCOB:

1. Kakue mpakTudeckue NPUMEHEHUS HAXOAATCS Ui (pepMEHTOB B NpaKTUKE HAyKH M B OBITY?
SBnsercs mu pepMeHTaTUBHBIN KaTajin3 0OpaTUMbIM MPOLECCOM?

2. Kakue KonMYeCTBEHHBbIC MapaMETpPbl XapakTepusyroT (epMeHTaTuBHbIM Katanui3? Yro Takoe
UHTUOUTOpPBI W akTuBaTOphl (pepmentoB? Pacckaxkute 00 wm3BecTHBIX BaMm BapuaHTax KHHETHUKH
(hepMEHTATUBHBIX pEaKIUii?

3. Omnummre u3BecTHhle Bam kimaccel HykiIenHOBBIX KucioT. KakoBa, Ha Bam B3misn, ouepénHocCTb
BO3HMKHOBEHHS 3THX KJIACCOB B XOJI€ BOJIONMU KUBOro? B 4éM COCTOAT mpuHUMIHMATIbHAS Pa3HUILIA
OMOJIOTMYECKON XMMHHU ITHX KJIACCOB?

4. Pacckaxute 00 N3BECTHBIX BaM MOHOMEpax HYKJIEMHOBBIX KUCIIOT, yTAX CHHTE3a U pa3HOOO0pa3nu
(OopM HYKJICHHOBBIX KHCJIOT B KieTke. B Kakux OHMONOTHYECKHX INpoueccax MNPEeHMYIIeCTBEHHO
Y4YacTBYIOT T€ WM HHbIE (POPMBI HYKIEHHOBBIX KHCIIOT?

5. KakoBa ponb HyKIeHHOBBIX KUCIOT? CIIOCOOHBI JIM OHM K KaTajau3y OHMOJOTHYECKUX Peakiuii (eciu
na, mpuBeauTe, npumepsl)? Pacckaxute o 6akTepuodarax, npodarax u miazmMmuuax.

6. PacckaxuTe O NPOW3BOAHBIX HYKJIEOTHUIOB, CIY)KAIIMX YHHBEPCAJIbHBIMU >HEPreTHYECKUMH
MeTtabomutamu KieTkd. YUTto Takoe Makposprudeckue coeanHeHus? Kak mpowucxomurt 3amacaHue
sHepruu B Hykieotuarpudocdarax? YUrto Takoe nepedochopunupoBanue?

7. Pacckaxure 00 OCHOBHBIX METOJAaX BBIACICHUS U HMCCIENOBAHUS HYKIEMHOBBIX KUCIOT. Kakyro
OMOJIOTNYECKYI0 HH(POPMALIMIO MOKHO IOJIy4aTh STUMHA METOAMU?

8. Omnumwure OCHOBHBIE METOIBl T€HHOW WHXKeHepuu, Bam m3BecTHble. UTO Takoe 3HIOHYKIIEa3bl
pectpukuun? Kakne gpepMeHTb 00MEHa HYKIEHHOBBIX KHCIOT IPUMEHSIOTCS B TEHHON HH)KEHEpHH?

9. Pacckaxute 00 OCHOBHBIX 3aKOHOMEPHOCTSIX, onpeAenstomux npouecc perumkanuu JHK. 3auem
Hy)XHa perummkanusi? Kak mpoucXoAuT «KOHTPOJb KadecTBay MpHu peruinkanun? ONUITUTE OCHOBHBIE
CTaJluy PeIUIMKalui TeHOMa MTPOKAPHOT.

10. Pacckaxkute 0 kiaccuurkanuy GepMEeHTOB COIIACHO BBHIOIHIEMBIM UMH QyHKIMIM. Kak numenHo
MPOUCXOAUT PepPMEHTATUBHBIN Karaiu3 (Ha MpuMepe ypeasbl WK JAPYroro Oenka)?



4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

Hepequb TUITIOBBIX KOHTPOJIbHBIX BOIIPOCOB IJIA CAAYN ,I[I/I(b(bepeHLII/IpOBaHHOFO 3ayera B 4 CCMCCTpC:

1. Jaiite onpenenenue xu3Hu. OrpaHUUMBACTCS JIH >KU3Hb KieToYHbIMH (opmamu? Kakue dopmbl
*u3HN Bam m3BecTHbI? J{71s1 4ero BayKHO M3ydaTh XUMHIO KHUBBIX CUCTEM?

2. Yro Taxkoe OnoreHHsle eMeHTh? KakuMu o01mumy cBOWCTBaMH 0071a1at0T OMOTCHHBIE HIIEMEHTHI?
[TpuBenuTe NpuMeps OMOTCOXMMUYECKUX IIUKIIOB, U B&YKHOCTD X OTICIBHBIX CTA IHIA.

3. Pacckaxute 0 Hambonee MaciITaOHBIX OTKPBITHSIX B Ouonormueckoit xummu. KakoBa poib
OMOXMMUH B CTPYKTYPE COBPEMEHHOTO 3HAHUS?

4. PacckaxuTe 0 MpUHLOMIAX KiIacCU(UKALIUM aMHUHOKUCIOT. UTO Takoe crepeocneruuuHOCTh?
[ToueMy MMEHHO aMHHOKHCIIOTHI HanOoJiee MOAXOAAT AJSl CO3/1aHHs OMOJIOTHUECKUX KaTaau3aTopoB?
Kakne umenHo peakuuu Hanboee XapaKTepHbI ISl aMUHOKHUCIIOT?

5. OnuiuuTe OCHOBHBIE CBOWCTBA MENTUAHON CBsi3U. Kakue ypoBHU OpraHu3aliyl CTPYKTYphI Oelka
Bam uzBectHbI? B uéM COCTOMT MpenMyIIeCTBO MOTUNIENTHAHBIX LIEMei KaKk CTPOUTEIHLHOTO MOIYJIs?
6. Pacckaxure 00 OCHOBHBIX BapwaHTax kiaccudukanuu OenkoB. Kak MoOXeT TpPOUCXOIUTH
BO3HUKHOBEHUE HOBBIX BapuaHTOB OenkoB? Bo3MoskHa Tu aOnoreHHas 3BONIOLHA?

7. Onummre u3BecTHble Bam MeTonsl nccnenoBanus OenkoB. Kakue UMEHHO OHONOTHYECKUE 3allaud
MOKHO pelIaTh 3TUMHU MeTofaMu?

8. Kakumm MeTomaMu MOXKHO BBIJCISTH M pa3nensTh Oenku? Pacckaxure o xpomatorpaduieckux M
3NEeKTPOOPETHUECKUX METOAAX pabOTHI C OeTKaMu.

9. Yto Takoe nporeomuka? Kakne npuHIMIINATBHO HOBBIE OMOJIOTUYECKUE AAHHBIE MOXKHO MOJTYYHUTh
e merogamu?

10. Pacckaxkute o knaccudukanuu GEepMEHTOB COIIACHO BBIMOIHAEMBIM UMH QyHKIMAM. Kak nMeHHO
MPOUCXOAUT (PepMEHTATUBHBIN KaTajau3 (Ha IpuMepe ypeasbl WK APYroro 0enka)?

11. Kakue mpakTudeckue MPUMEHEHUs] HaXomsaTcsl Ais (EpMEHTOB B NPAKTUKE HAyKH U B OBITY?
SBnsiercs nu pepMEHTATHUBHBIN KaTaiau3 00paTUMBIM IpoLeccom?

12. Kakue KOJIMYECTBEHHBIC MapaMeTpbl XapakTepH3yloT (epMeHTaTuBHBIA Karanu3? Uro Takoe
MHTUONTOPBI M akTHBAaTOphl (epMeHToB? Pacckaxkure 00 HM3BeCTHBIX Bam BapumaHTax KHHETHUKU
(hepMEeHTaTUBHBIX peakUuii?

13. Onummure u3BecTHble BaM Kitacchl HyKJIeHMHOBBIX KUcioT. KakoBa, Ha Bam B3misia, ouepéaHocTh
BO3HUKHOBEHUS ITHX KJIACCOB B XOJI€ 3BOJIOUMHU XMBOT0? B 4éM COCTOST NMpUHLMIIMANBHAS Pa3HULA
OMOTIOrNYeCcKO XUMHHU 3TUX KIacCOB?

14. Pacckaxxute 00 wu3BEeCTHBIX BaM MoOHOMepax HYKJICHHOBBIX KHCJIOT, HyTSIX CHHTE3a U
pazHooOpa3uu (GopM HYKICHHOBBIX KHCIOT B KJIeTKe. B Kakux OHOJOTMYECKHX Mpoleccax
MPEUMYILIECTBEHHO YYaCTBYIOT T€ WM UHBIE ()OPMBI HYKJICHHOBBIX KHUCIIOT?

15. KakoBa posb HyKIenHOBBIX KHCIOT? CIOCOOHBI JIM OHM K KaTannu3y OMOJIOTHYECKUX peakuuil (eciu
na, puBeauTe, mpuMepsl)? Pacckaxkute o OakTepuodarax, mpodarax u miazmMuaax.

16. Pacckaxxute O NPOM3BOAHBIX HYKJICOTHIOB, CIYXAllUX YHUBEPCAJIbHBIMH HIHEPreTHUYCCKUMU
MerabonuTamMu KieTku. YTo Takoe Makpo3pruueckue coequHeHus? Kak mnpomcxomut 3amacaHue
sHepruu B Hykieotuarpudocdarax? Yro Takoe nepedochopunupoBanne?

17. Pacckaxkure 00 OCHOBHBIX METOJax BBIJCICHHS W HCCIENOBAaHUS HYKJIEHMHOBBIX KHCIOT. Kakyio
OnoI0rNYecKyto HH(POPMAIHIO MOXKHO MOTy4aTh STUMHU METoaMu?

18. OmumuTe OCHOBHBIE METOIBI T'€HHOH HHXeHepuH, Bam m3BecTHble. UTO Takoe 3HIOHYKIIEA3bl
pectpukuun? Kakue pepmenTs 00MEHA HYKIEHHOBBIX KUCIOT IPUMEHSIOTCS. B TEHHON HHKEHEPUH?
19. Pacckaxwurte, 4TO Takoe T€HOMHKA, M YTO BXOAUT B KOMIIETCHLIMIO 3TOW Hayku. UTo Takoe
ouonndopmaruka? Kakue OuHONOrMYecKHe 3agadyd MOXKHO pellaTb METOJaMH TE€HOMUKHA H
OroMH(pOpPMAaTHKH?

20. Pacckaxure 00 OCHOBHBIX 3aKOHOMEPHOCTSIX, onpeaessitomux mnpouecc perukanuu JHK. 3auem
Hy)XHa perummkanusi? Kak mpoucXoAuT «KOHTPOJb KadecTBay MpHu peruinkanun? ONUITUTE OCHOBHBIE
CTaJMH PEIUTUKAIINU TeHOMA ITPOKAPHUOT.

21. Kakue MexaHW3Mbl peIuMKanuu reHoma Bam wu3BecTHBI? OAMHAKOBBI JU OHHU JIJIsi TEHOMOB
pasznmuuHoi Tomosiornu? Kak mNpoMCXOmMT perMKanus OAHOLETIOUEYHBIX TI'€HOMOB (Hampumep,
BHUPYCHBIX)?

22. Pacckaxute 00 OCHOBHBIX (pepMeHTax, ydactByromux B perumkanuu JIHK. KakoBa ¢yHkums
Ka)kI0ro u3 Hux?



23. B uéM cMbICT ABJIEHHUS TPAHCKPHUIIIUU HYKJIEHHOBBIX KHCIOT? 3adeM HYKE€H MOCPEAHHK MEXIY
TE€HOMOM U CUHTE30M Oeiika? ONUIINTEe OCHOBHBIE COOBITHS MPH TPAHCKPUIILIUH.

24. Kak opraHu3oBaHa peryssius TPaHCKpHUIILMU y npokapuor? Yro Takoe mpomotop? KakoBel
OCHOBHBIE OTJIMYUS OMOJIOTHH T'€Ha y IPOKApHOT U 3yKapHoT?

25. Kakue ¢epmenTsl u OenkoBbie (PAKTOPHl yYacTBYIOT B TpaHCKpunuuu? YUTo Takoe arTeHroanus
npomMoTtopa? ONHIIUTE OCHOBHBIC MPHUHIIMIIEI ONEPOHHOW KOHIIECMIINH, MpeUIokeHHON JKakoOom u
MoHo (Ha mpuMepe peryssiiuy TPaHCKPHIILIUK T€HOB JAKTO3HOTO OIEPOHA).

26. YUto Takoe IEHTpajlbHAs JIOTMa MOJICKYJspHOW Ouojoruu? B u€Mm CMBICT BEKTOPHOCTH IMOTOKA
uHpopManun U Marepuu B kierke? Kak mnpoucxomuT peanusanusi TPEXMEPHBIX CTPYKTYp Ha
OCHOBaHHH OJTHOMEPHOW TeHETHYECKOW HHPOpMAITUH?

27. Yro taxoe Tpancuauusa? Pacckaxure 00 OCHOBHBIX MEXaHHW3MaX TPAaHCISLIUH y IpokapuoT. Kakue
MaKpOMOJIEKYJIbl, KOMIUIEKCHl MOJIEKYJl U HU3KOMOJEKYJSIPHBIE BEIIECTBAa Y4YacTBYIOT B TPaHCIALMU?
Kak mpoucxoaut aekogupoBaHue TPUILIETHOTO Koja?

28. Yro Takoe reHeTHueckuid Kon? SIBNseTCs M OH OOLIMM JJisi BCEX JKHMBBIX OpraHu3mMoB? KakoBbl
MaTepHajJbHble OCHOBBI MOJICKYJSIPHOM MAallMHBI, JEKOAUpPYIOLIeld reHerudeckuii kon? Kakosa poib
OTZAEJIbHBIX KJIACCOB HYKJIEMHOBBIX KUCJIOT B TPAHCIISILIUN?

29. Onummre U3BeCTHBIE BaM MexaHW3MBI TOCTTPAHCIAMOHHON Moaudukanuu 1 ponanxra 6enka. B
4EM COCTOMUT UX OMOIOTMYECKUI CMBICIT?

30. Pacckaxxute 00 W3BECTHBIX Bam coemamHeHMsIM Kiacca yrieBooB. Kakwe QyHKIMHM M B KakuX
OTAeNax KIETKH OHM BbINONHAIOT? KakoBa pomb yrieBomoB B 00ecreueHHMH MEXKKIETOYHOTO
B3aUMOJICICTBUS U Y3HAaBaHU?

31. OnuumTe OCHOBHBIE MOJMCAXapuAbl KIETKH, u3BecTHble Bam. B uém 3axirodaercst raBHoe
OTIINYHME MEXAY 0a30BBIMH METa0OJIM3M YIIIEBOAOB Y KHUBOTHBIX M pacTeHuid? Kakue npuobperenus u
KakMe YIYLIeHHs IOJIy4daroTcsi B KaxxioMm ciydae? Kak yrieBoabl XMMHUYECKU CBSI3aHbl C JPYIMMHU
KJlacCaMM COEIMHEHWH, BaXHBIX AN KM3HM KieTku? Kakume peaknuu Hambosiee XapakTEpHBI IJis
YIJIE€BOJOB?

32. PacckaxxuTte O POJIM JMIKAOB B OOecreueHUM >XM3HM KieTkd. Kakume kmaccel nunuaos Bam
n3BecTHbI? UTO CIyXHUT CyOCTpaToM, M3 KOTOPOTO CHHTE3MPYIOTCS JTUmuib? OnuimmnTe IaBHbBIC
CBOWCTBA M PEAKLMH JIHUIHOB.

33. Kak numuapl y4yacTBYIOT B CO3JIaHUU NMPOCTPAHCTBEHHON CTPYKTYpHI JKUBOHM KiIeTKH? UTo Takoe
KoMmnapTMeHTanu3anus? Kakue BuIpl caMOOpraHn3aluy JUIMHI0B B BOAHBIX rerepoa3HbIX cucTeMax
Bam u3BectHbI?

34. Kak mpoucXomuUT CHUHTE3 M pachaj BBICHIMX >KUPHBIX KHUCIOT? KakoBbl OCHOBHBIE peakUuu
coeMHeHuN Kinacca JsunuaoB? Kak unuasl IeHETHYECKM CBA3aHbl C JPYyTUMHU  KilaccaMu
OMOJIOTMYECKH 3HAYUMBIX COSAMHEHUH KIETKHU?

35. Pacckaxxute 00 OCHOBHBIX pPEaKLHUAX, OOCCIECUMBAIOIIUX >KUBYIO KJIETKy sHepruei. Uro Takoe
IJIMKOJIMTUUYECKOE pacllieluleHue Doko3bl? UTo siBisieTcd MIaBHBIMU IIpoayKTamu Iiinkonusa? Kakue
OCHOBHBIE BapuaHThl OpoaniIbHOTO (aHa’poOHOro) Metabonmm3ma Bam uzBectHsl? [lpuBeante npumepsl
TrOMO- M TeTepOoPEeMEHTATHBHBIX OpokeHHH. Kak crmocoOHOCTh HEKOTOPHIX MHUKPOOPTaHHU3MOB K
OpOXCEHHUIO UCTIONB3YETCS Ha MPaKTHKE?

36. Uro Takoe okuciutenbHoe ¢ochopunupoBanue? Kak mocruraercs Ooniee MoimHAs yTHIH3AIHS
KJICTKOH MUTAaTEeNIbHbIX BEIIECTB 3a CUET OKUCIECHUS KUcaopoaoM? UTo Takoe LUK TPUKapOOHOBBIX
KHCJIOT?

37. Pomp uukiaa TpPUKAapOOHOBBIX KHUCIOT B JKM3HM KIETKH. MarepuanbHblii OajaHc LUKIa
TpUKapOOHOBBIX KucioT. Co3maHue TpagueHTa KOHLEHTPAUMU TPOTOHOB, M MCIOJIB30BAHUE €r0
sHeprun Ha cuHTe3 AT®. OcHOBHBIE ¥ TOOOYHBIE PEaKK LENH TPAHCIIOPTA IEKTPOHOB.

38. Kak B XHMBOH KJIETKE OCYIIECTBIACTCS B3aUMOACWUCTBUE IJIACTUYECKOTO W IHEPreTHYECKOrO
obmenoB? Kakue Buibl 3anlacHBIX BeliecTB Bam m3BecTHbI?

39. Uro takoe ropmonsl? Kakue Buasl ropmoHoB Bam um3pectHsl? Kakue mpumepsl TOpMOHAIBHO
peryaupyemMsIx npoueccos Brl Mmoxkere npuBecTu?

40. Yro Takoe BropuuHble MecceHxepbl? g yero onu ucnonsiytorcs? Kak Bel cuutaere, B 4ém
MPEeUMYIIECTBA KaCKaHOI OpraHu3alui HEKOTOPhIX OMOXUMHYECKUX IPOLECCOB?

IlepeyeHb TUIOBBIX KOHTPOJIBHBIX BOIIPOCOB I CAA4X IK3aMEHa B 5 ceMecTpe:

1. BuorenHslif MK a30Ta. A30T(UKCAIMA U peIyKLIUs OKUCICHHBIX (opM a3ora.



2. CBsi3b  MeEXAy AaMMHOKUCIOTaMHU M  KETOKHCIOTaMu. Peakuuum nepeaMUHMpPOBaHUS.
[Mupunokcanb-3aBrucuMbIe HEPMEHTHI.

3. LIMKJI MOYEBHHBI U €T0 CBA3b C LIUKJIOM TPUKAPOOHOBBIX KUCIIOT.
4. OOMeH MypHHOB U MUPUMHUIUHOB.

5. Cunre3 HykieoTuA0B. CTPYKTypHBIE aHAJIOTH HYKJIEOTHJOB KaK CPEACTBAa aHTUMETaOOIUUECKOM
Teparuu.

6. OOMeH ITyTaMHHA U TIyTamaTa Kak KJIF0YeBbIX KOMIIOHEHTOB a30TUCTOTO OOMEHa.
7. OCHOBHBIE KOMIOHEHTBI OMOJIOrHYECKUX MeMOpaH. JIunuabl, ux Ki1accsl.

8. dochonunuapl, TPOU3BOAHBIE CTEPUHA, COUHTONUMHILI, [EePeOPO3Ubl, TaHIITHO3U/IbI,
H30MPEHOUIBI.

9. buonoruyecku akTHUBHbIE IPOU3BOIHBIE cTepuHa. CTEpOHUIHBIE TOPMOHBI, JKETUYHBIE KUCIOTHI.
10. Busr ki1eTOYHBIX MEMOpaH W UX JIMIIAIHBIA COCTaB. YIBTPACTPYKTypa MEMOpPAHEI.

11. MemOpanHbIe OelIKu ¥ UX MOIU(DUKAIINN.

12. CtpyKTypa KIETOYHON CTEHKU OaKTepHid.

13. I'nmukonpoTenHBI ¥ X OMOIOTHYECKUE PYHKIUH.

14. I'muKonpoTenHBl KakK MOJIEKYJbl Ouonorndeckodl crneunpuunoctd. ['pynmsl kpoBu. CTpyKTypa
XPSILIEBOU TKaHU.

15. VHTrerpanbHble W TMOBEPXHOCTHBIE MeMOpaHHble Oesiku. MexaHM3MBI accolranuu OEJIKOB C
MemOpaHamu. KoBasieHTHBIE 1 HEKOBAJICHTHbBIE B3aUMOAEHCTBHS OEIKOB U MOIU(PHUKATOpOB. OCHOBHbIE
CTPYKTYpPbl MEMOpaHHBIX OCIIKOB.

16. Jlummonporennsl. [locTTpancnsnuonHsie MonuduKanuu Ha TpuMepe GapHE3WIHpOBaHUS Oeika
Ras.

17. ®usuka Ouonornueckux MeMOpaH. ACHMMETPHS JIUIHIHOTO COCTaBa U €€ OMOJOTUIECKUI CMBICIL.
Accouunanust MeMOpaHHBIX CTPYKTYDP, MeMOpaHHbIEe padThl.

18. BzaumopneticTBue MeMOpaH 1 HUTOCKENETa. DHAOIMTO3, €F0 MEXAHNU3MBI.

19. Monexybl kieTouHoM aare3nu. CeleKTUHBI, TaJTeKTHHBL.

20. O6neruénnas quddy3ns U aKTUBHBIM TPAHCIIOPT Yepe3 MeMOpaHsbI.

21. MonHbIe KaHABI, UX CTPOCHUE U (YHKIIHH.

22. OCHOBHBIE MEXaHHU3MBbI TPAHCIIOPTA Y€Pe3 MEMOpaHbI: CUMIIOPT, aHTUIIOPT, YHUIIOPT.
23. Harpuii-kanueBblii HAcOC: CTPOEHUE U OMOIOTUUYECKHUM CMBICI.

24. ABC-TpaHcnopTépbl ¥ TPAHCTIOPT Pa3IMYHBIX TPYIII BEIECTB B KJIETKH U HAPYXKY.

25. TopMmoHBI: Ki1accu(UKAIMs, CHHTE3, MEXaHU3MBI JCUCTBHA. [IeNTHIHbIC U CTEPOUIHBIC TOPMOHBI,
Kacka/isl MAP-KMHA3 1 HENOCPEACTBEHHOE BIMSHUE Ha YKCIIPECCUIO TCHOB.

26. MemOpannble perienitopbl. OCHOBHBIC CTPYKTYPhI U MEXaHU3MBbI JICHCTBHSL.

27. ®ochopunupoBanue/nedochopuiupoBanne OCIKOB Kak METOJ peryisinud ooMeHa. CUTHaIbHbBIE
NPOTEMHKHHA3BI ¥ TPOTenH(OCchaTasbl.

28. MexaHu3m nmepedadd W YCWJIEHHs CHUTHaja depe3 conpsbkeHue peuentopa ¢ G-Oenkom.
Huxnuueckue HyKJICOTUIbI KAK BTOPUYHBIE MECCEHIKEPHI.

29. ComnpsixeHne OelTKOB B Kackabl Ha mpuMepe Oenka Ras. Pons curHaiimHra B OHKOTEHE3E.
30. MemOpaHbl KaKk KICTOYHHK BTOPUYHBIX MECCEHKEPOB.

31. IlporennkuHaza A, e€ poib B KIETKE.

32. Bo3HUKHOBEHHE OMOAIIEKTPHUYECCTRA.

33. Crpykrypa u QyHKiuu cuHarncoB. CHHTE3 W OOpaTHBIA 3aXBaT HEMpPOMEIUATOPOB, UX OCHOBHEIC
KJIACCBI M TPYTIIIBI [0 aKTUBHOCTH.

34. Ilepenaua HEPBHOTO UMITYJIbCA.

35. CTpykTypa MBIIIEYHON KJIETKU. MBINIEYHOE COKpalleHne. AKTUH-MHO3WHOBBI KOMIUIEKC U €ro
(dbepMeHTaTUBHAS AKTUBHOCTbD.

36. Crpoenue u QyHKIMH BBLICIUTENBbHON cucTeMbl. CTpykTypa HedpoHa.

37. MexaHU3Mbl KOHIIEHTPALMK MOYH Y BBIBEJICHUS/BBIZICTICHUS IPOLYKTOB OOMEHa.

38. Comnpsprenre 00MeHHbIX TiporieccoB. Cucrema AT® u TepMorHaMUKa MeTaboIu3Ma.
39. Iorentuan hochopUIMPOBAHUSI U €TO MPAKTUIECKUN CMBICIT.

40. buoxuMus MUTaHUS U NHUIEBAPEHUSI.

Kpurepun onennBanus



Onenka ormuyHo 10 OamoB - BBICTABJISIETCSl  CTYIEHTY, [IOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, DIIyOOKHE 3HAHUS YYEeOHOW TWPOrpaMMbl IHCHUILIHHBL, TPOSBIISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
NPUMEHSATh X Ha MPAKTHKE MPU PEIIeHHH KOHKPETHBIX 3aj1a4, CBOOOIHOE U MPAaBUIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

Ouenka omm4yHO 9 0OamoB -  BBICTAaBISETCS  CTYAEHTY, IOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCLHHUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.

Onenka ommyHo 8§  GasnoB - BBICTaBJSIETCA  CTYICHTY, IIOKa3aBLIEMYy BCECTOPOHHUE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHUH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSATHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xopomo 7 6aJoB - BBICTABISIETCA CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuaj, PaMOTHO U O
CYILECTBY M3JIaraeT €ro, ymeeT HPUMEHATh IOJy4YCHHbIC 3HAHUS Ha MNPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Ouenka xopouro 6 6ajoB - BBICTABISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MaTepual, IPaMOTHO U TI0
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOpbIe HETOYHOCTH.

Onenka xopomo 5 6aoB - BBICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT Marepuall, rpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.

OreHka yIOBIETBOPUTEIBHO 4 Oajla - BBICTABISICTCS CTYICHTY, IMOKa3aBIIEMY (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapYUICHUS JOTWYECKOU IOCIIEOBATEILHOCTH B U3JIOKEHHU TPOrPAMMHOTO MaTrepuaa, HO TIPU STOM
OH OCBOWJI OCHOBHBIE Pa3Jieibl yueOHOW MpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOy4eHus, U
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yIOBIETBOPUTEIBHO 3 0ama - BBICTABISICTCS CTYICHTY, MOKa3aBIIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOrIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW porpaMmbl, HEOOXOAUMBIMHE JUTS TaJIbHEHIIEro o0ydeHus U
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

OneHka HEYIOBIIETBOPUTENHHO 2 Oana - BBICTABISIETCA CTYIEHTY, KOTOPbIM He 3HaeT OoJbLIel yacTu
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(OpMyIHPOBKaX OCHOBHBIX IMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TPH PEIICHUN
THUIIOBBIX 33/a4.

OneHka HEyIOBIETBOPUTENbHO | 0an - BBICTABISIETCS CTYIACHTY, KOTOPBIH HE 3HAaET OCHOBHOTO
coziep)KaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKu B (popMyITupoBKax
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3aay..

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Ipu npoBenennn auddepeHIMPOBAHHOTO 3a4eTa CTYISHTHl CIy4YalHbIM 00pa3oM BLIOMpAOT JBa
BOIIPOCA M3 MPUBEIEHHOTO BBIIIE CIHUCKA IS 4 CEMEeCTp.

[lpn mpoBeneHUHM SK3aMEHA CTYICHTBHI CIIyYailHBIM 00pa3oM BBIOMpAIOT TPH BOIPOCA W3 CIIHCKA,
NPEIOCTaBIsIEMOr0 UM 3apaHee (TUIHWYHBIE BONPOCH ITIPHBEICHBI BHIIIE B TIEPEYHE THIIOBBIX
KOHTPOJIBHBIX BOIIPOCOB JJISl C/Iau¥l 9K3aMeHa B 5 cemectpe). CTyIeHTHI, MPOMIEIINe TIPOMEKYTOUHBIC
aTTeCTalluy C OTIMYHBIMUA OTMETKaMH, OCBOOOXIAFOTCS OT OJHOTO M3 ITUX BOIPOCOB.



