MUHUCTEPCTBO IMMTPOCBEIIEHI S P

enbLe:
®NO: Knucnosa Hatanbs HukonaesHa

[lokymeHT noanuca n%ocmﬁ 3ﬂEKT[110HHOI7| NOANUCHI
eNepanbHOC
NHbopmaumsa o Bna

HlomiHocrs: Mpopextop o YMP Kaqecl%?g%%ga OMOJIOTHH, SKOJIOTUU I METOJANKH 00yUIEHUS

BaHus
[ata nognucanus: 02.03.2023 16:14:16
YHUKanbHbI MPOrpaMMHbIA KIKOY:
52802513f5b14a975b3e9b13008093d5726b159bf6064f865ae65b962a966c035

CCUNCKOU ®ENEPALIUA

OCYAapCTBEHHOE OI0KETHOE 00pazoBaTebHOE YIPEKACHNE BBICIIETO 00pa30BaHUs
«Camapckuii TOCy1apCTBEHHBIH COLMANbHQ-TIEJarOrnYeCKU YHUBEPCUTET

Yr1Bepxaaro

[IpopekTop 1o y4eOHO-METOAUIECKOM
paborte 1 KauecTBy 00pasoBaHus

Hanugaiiko Mpuna BsuecinaBoBHa

OOH/I OHEHOYHLBIX CPEICTB
JUIsl IPOBENIEHUS IPOMEKYTOUHOM aTTECTALMU 110 TUCLUIUINHE
«MonexyinsipHas OHOIOTHs»

HampasiieHus TOATOTOBKH:
44.03.05 Ilenaroruueckoe oOpazoBaHue (C ABYMs MPO(UISIMU TOJTOTOBKH)

Hanpasnennocts (npoduis): «buonorus» n «XuMus»

KBanudukanms BbITyCKHIKA

bakamasp

PaccmoTpeno
[Ipotokon Ne 1 ot 26.08.2021 r.

OnoGpeno
Hauvannank

—

H.H. Kucnosa

VYnpasnenus

3aCC,Z[aHI/I$I Ka(benpm ounoior nH, SKOJIOTMHN U MCETOJHUKHU O6pa30BaTeHLHLIX Inporpamm

oOyueHus

Camapa 2021

H.A. lomanuHa



DoHA OLIEHOYHBIX CPEICTB I IPOBEACHUS IIPOMEKYTOYHOM aTTeCTaluu

[MosicuuTenbHas 3anucka

®oH omeHOYHBIX cpeAcTB (manmee — POC) mId MPOMEKYTOUHOW aTTECTAMH IO AUCHHILINHE «MOJeKyspHas
Ouonorus» pa3paboTaH B COOTBETCTBHM C (pemepaibHBIM TOCYNapCTBEHHBIM OOpa30BAaTENbHBIM CTAHAAPTOM BBICIIETO
obOpazoBaHus — OakanaBpuaT 1Mo HampasieHuio moAroToBku 44.03.05 Ilemaroruveckoe oOpasoBaHue (C IBYMS TPOPHISIMHA
MTOJITOTOBKH), YTBEPKACHHOTO MprKa3oM MuHmcTepcTBa 00pasoBanus 1 Hayku Poccutickoit Denepannu ot 22 peBpanst 2018
r. Ne 125, ocHOBHOI mIpodeccroHaNbHOI 00pa3zoBaTenbHOI mporpammont «buonorus» u «XUMHSL» C yIeTOM TpeOOBaHHUI
npogeccuonanpHOTO crannapra «llemaror (memarormueckasi IEATETFHOCTh B cdepe MOIIKOIFHOTO, HAYaIbHOTO O0IIero,
OCHOBHOTO 00111er0, cpeHero odIero oopa3oBaHus) (BOCIIUTATENb, YIUTENb)», YTBEPKIECHHOTO NMPUKa30oM MUHHCTEpCTBA
Tpyza u colaibHoi 3amuthl Poccuiickoii ®eneparuu ot 18 oxtadps 2013 1. Ne 544H. (3apeructpupoBan MHUHHUCTEPCTBOM
toctunun Poccuiickoit @eneparmu 6 nexabps 2013 r., peructpanuonssii Ne 30550), ¢ u3MeHEHUSMH, BHECEHHBIMU
npukaszaMu MUHHCTEpCTBAa TpyAa M coluanbHO# 3amuThl Poccumiickoin ®enepaunu ot 25 nexabpst 2014 r. Ne 1115H
(3apeructpupoBan MunuctepcTBoM roctunmu Poccuiickoit denepanuu 19 despans 2015 r., peructpanuonnsiii Ne 36091) u
ot 5 aBrycra 2016 r. Ne 4221 (3apeructpupoBan MunuctepcTBoM focturun Poccuiickoit denepannu 23 asrycrta 2016 T,
peructpanuoHHbIi Ne 43326).

Hems @OC s mpoMeKyTOYHON aTTECTallii — YCTAHOBJICHUE YPOBHS C(OOPMUPOBAHHOCTH YAaCTH KOMITCTCHITHA:

Crioco6eH OCYIIECTBIIATh MearorHuecKyto IeSITeIbHOCTD Ha OCHOBE CIEIHaNbHBIX HayuHbIX 3Hauui (OITK-8).

3amaun ®OC s TIpOMEXKYTOYHOH aTTeCTAllMl — KOHTPOJIb KadecTBAa W YPOBHS JOCTIKCHHS OOpa3oBaTEIHHBIX
PE3YNBTATOB MO (OPMUPYEMBIM B COOTBETCTBHH C yIEOHBIM [UNIAHOM KOMIICTECHIIHSM:

OouienpodeccronansHas kommnerenius — OTTK-8.

HNunukaTtop

OIIK-8.1. 3Haer: HCTOpHIO, TEOPHIO, 3aKOHOMEPHOCTH U NPUHLUIBI IOCTPOCHUs M  (YHKIHMOHHPOBAHUS
00pazoBaTebHOro IpolLecca, Poiib U MECTO 00pa30BaHMsl B XKM3HHU YeJIOBEKa U 00IIECTBa, COBPEMEHHOE COCTOSIHUE HayYHOM
00acTy, COOTBETCTBYIONLICH MTPET0aBacMOMYy ITPEAMETY; MPHUKIIAHOE 3HAUCHHUE HAYKH; ClIeln(pHYECKHE METOAbI HAYYHOTO
MMO3HAHUSA B 00beMe, 00ECIICYHBAOIIEM MTPEMOIaBaHIE YUCOHBIX MPEIMETOB

PesynbraTsl 00ydeHuUs

3HaeT npeaMeT N3yYeHUS MOJIEKYIJIIPHON OMOJIOTHH; METO/BI MICCIIEA0BAHUS B MOJIEKYIApHOH Ononorun. OcobeHHoCTH
TPEXMEPHOTO CTPOCHHS M CBOMCTB MOJEKYJ: OCIKOB M HYKJIEHHOBBIX KHCJIOT, OOCCHEYMBAIOIIMX CYIIECTBOBAHHE
Ononorndeckoil (OpMbI IBMKEHHS MaTEpPHH; OCOOCHHOCTH CTPYKTYpBI T€HOMa BHPYCOB, ()aroB M IPOKapHOT; dYKapHOT.
Oco0OeHHOCTH B3aMMOAEHCTBHI HYKJICHHOBBIX KHCIOT M OeNkoB B oOecnedeHWH (YHKIIMOHHPOBAHUS JXHBBIX CHCTEM;
npouecchl permnkanuy JJHK, reneTndeckoit pekoMOHMHAIMHN, TPAHCKPHITLMHN, IPOLIECCHHTa, ONOCHHTE3a OENKa U €ro 3TaIloB,
peaKkuuy MaTpUYHOTO CHHTE3a; CII0COOBI pelieHns: 1 0popMIIeHHS 3a/1a4 110 MOJIEKYJISIPHOW OMOJIOTUH

TpeboBaHue Kk IpoLeIype OLEHKH:

[NMomemienune: yueOHas ayAUTOPHS C JOCTATOUYHBIM KOJIMYECTBOM MOCAIOYHBIX MECT U3 pacyera | CTy/AEHT 3a MapTou.

OOopyznoBaHue: KOMIIBIOTEP, IPOEKTOP, IKPaH, MIPUHTEDP.

WHCTpyMeHTHI: HE IPeyCMOTPEHBI.

Pacxonnbie marepuansl: nucyast Oymara ¢popmarta A4, KapTpHIK.

JlocTyT K IOTIOTHNTEIbHBIM CIIPABOYHBIM MaTepraiaM: TaOJIMIbl TeHETHIECKOTO KoJia 1 (eiepabHble
rOCy/apCTBeHHBIE 00pa30oBaTeNIbHbIE CTAHIAPTHI CPEJHEro 001Iero oopa3oBaHusl.

Hopwmsr Bpemenu: 1 akageMudeckuii 9ac (Ha BBITOJHEHUE 3a1aHUI Oyioka | u 2), Ha TIpe3eHTANNI0-3aIIUTy
BBITTOJTHEHHBIX 3aJJaHUI CaMOCTOSTENILHOM paboThI 10 AUCIMIUIMHE HAa BBEIOOD CTy/AEHTa He OoJiee 7 MMH Ha O/IHOTO CTyJCHTa
(670K 3).

Komrekr OLICHOYHBIX CPCACTB JJId IPOBCACHUA HpOMe)KyTO‘IHOﬁ aTTeCTaluu

IIpoBepsieMble KOMIIETEHIUU:
Croco0eH OCYIIECTBIIATh MEAarOrHUECKYIO IEATENBHOCTh HAa OCHOBE CIIEMANbHBIX HayuHbIX 3HaHui (OITK-8)

[IpoBepsieMsIii 00pa3oBaTEIbHEIN PE3yIbTAT:

Oo6mienpodeccronansHas komnerermust — OITK-8.

3HaeT npeaMeT U3y4eHUsI MOJIEKYJIIPHON OMOJIOTHH; METO/IBI MCCIIEI0BaHUs B MOJIEKYIsIpHOH Onostoruu. OcoOeHHOCTH
TPEXMEPHOTO CTPOCHUSI W CBOMCTB MOJIEKYJ: OEJIKOB M HYKJIEHHOBBIX KHCIIOT, OOECHEeYMBAIONIMX CYIIECTBOBaHUE
O6nonorndeckoil (OpMBI ABMKEHHS MaTepHuu; OCOOEHHOCTH CTPYKTYpHI T€HOMa BHUPYCOB, (aroB M NMPOKAPHOT; dyKAapHOT.
OcoOeHHOCTH B3aWMOJICHCTBHI HYKJICHHOBBIX KHCIOT W OENKOB B oOecredeHHH (YHKIMOHHPOBAHHS JKUBBIX CHCTEM;
nponeccel perunkanuu JIHK, reneTudeckoit peKOMOWHAINY, TPAHCKPHUIIIINH, MPOIIECCUHTa, OMOCHHTE3a OelIKa U €T0 3TaIloB,
peaxIy MaTpIIHOTO CHHTE3a; CIIOCOOBI pemIeHus 1 opopMIIeHNS 3a/1a4 110 MOJIEKYIISIPHOM OHoornn

[IpumMep THUIOBBIX 3a1aHUH (OLEHOYHBIE MaTEPHAIIBI):

BapuanT 1

Bbnoxk 1

1.1. Bemmonaute TecToBble 3ananus (3 6amia). Beibepure oarH BapuaHT OTBeTa.

1. MaructpanbHblii yTh peayin3anny reneTndeckoi napopmanuu B kietke (0,2 6ama):
1) JHK — benox — PHK; 2) JHK — PHK — benok;
3) PHK — benox — JJHK; 4) PHK — JHK — Bbenok.
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DoHA OLIEHOYHBIX CPEICTB I IPOBEACHUS IIPOMEKYTOYHOM aTTeCTaluu

2.BriGepure HesepHelit orBeT. 3anaun MosekysipHoit ononoruu (0,2 6ana):

1) co3nanne GAaHKOB I€HOB;
3) reHOMHas TaKTHJIOCKOIHS T'€HOB;

2) BBIBEJICHHE HOBBIX KYJBTYP C/X PaCTCHHIA;
4) pacmuppoBKa CTPYKTYPHI TCHOB.

3. OBepu O.T. ycTaHOBWII, UTO HOCUTENh TeHETHIECKOH MH(OpMaUy He OOk, a.... (0,2 6amra):

1) PHK;
3) JIHK;

2) ¢epmeHT;
4) yrmeson.

4. OcHoOBoOTIONATAIOMIIE CBEACHUS 0 CTpYKType Motekyn 6enkoB, JITHK n PHK momygenst ¢ momomsio (0,2 6amnna):

1) MHKpOCKOIHH;
3) xpomarorpaduu;
5. erepokapuon — 3710 ...(0,2 6amia):
1) xyeTka, y KOTOpPOHl TOMOJOTHYHBIE XPOMOCOMEI
HecyT pa3Hble (JOPMBI TOTO MM HMHOTO T'e€Ha;
3) KJIeTkW, conaepXkampe IBa WM Ooiee sep,
UMEIOIIUX Pa3IUYHBIE TEHOTHUIIBI, KOTOPHIE ITONYyYaIOTCS
TIPY CITUSTHAA COMAaTHYECKUX KIIETOK;

2) PEHTITeHOCTPYKTYPHOI'O aHAJIN3a;
4) anexrpodopesa.

2) OpraHM3M, HCIOJB3YIOMIMI Ui CBOEr0 MHUTAHMS
TOTOBBIC OPraHMYECKUE BEIIECTBA;

4) BemecTBO XpOMOCOM, COXpaHSIOIIee KOMITAKTHYIO
CTPYKTYpY Ha BCEX CTAAUSX KJIETOYHOTO IHKJIA.

6. Yxaxxute HeBepHyro XapakTepHUCTHKY TeHoMa dyKapruotndeckoit kiretku (0,2 6ama):

1) copmepxanme /ITHK B pacdere Ha OgHY KIICTKY Y
9YKapHoT Ha 2-3 HOpsAKa BEIIIE, YeM y IPOKapHOT;

3) MPHUCYTCTBYIOT HECTAOMIILHBIC 3JICMEHTHI;

2) TEeHETHYCCKHH
KOMITAaKTHOCTBIO;

MaTepual  XapaKTepU3yeTCs

4) OTCYTCTBYIOT HECTAOMIbHBIC 3JICMEHTHI.

7. Bropoii Tum reHoMa (MK TUIT AP030(UiIbl) XapakTepusyercs TeM, uto (0,2 Oama):

1) HeOoJIbIINe MOBTOPSIOIINECS
MOCJICIOBATEILHOCTH UYEPEAYIOTCSI C KOPOTKUMH YHHU-
KaJbHBIMH MIOCJICIOBATEILHOCTAMU,

3) HEOOJIBIIINE TTOBTOPSIOIIIAECS
MOCJIEIOBATEILHOCTH  YEPEAYIOTCS € JIMHHBIMH yHH-
KaIbHBIMH TOCJIEIOBATEILHOCTMI,

8. Caremumutabie IHK conepskatcs (0,2 6amna):
1) B BBICOKOTIOBTOPSIOIIUXCSI TOCIIEA0BATENbHOCTSIX;

3) B yHUKAJIbHBIX MOCIIEI0BATEIBHOCTSIX;

2)
HepeMekKaroTCs c
MOCNIEI0BATENLHOCTMY;

4) xapakTepeH I 4YEJIOBEKAa, KOMHAaTHOW MyXH,
XOMSTUKa, MOPCKOTO €Xa.

JUTHHHBIE TIOBTOPSIOIINECS MMOCIIEA0BATEILHOCTH
ele Goutee JUIMHHBIMHA

2) B
TIOCIIEI0BATEILHOCTSX;
4) Taxux /IHK He BIIENAIOT.

YMEPCHHO MOBTOPSAIOMINXCS

9. K moABM>XHBIM TeHEeTHYECKUM dyieMeHTaM oTHocsTes (0,2 6amna):

1) TpaHCIIO30HBI;
3) cneiiceps;
10. Perutukarust — 3to mpoiiecc, B kotopom (0,2 Oasa):
1) mpoucxonut cuaTe3 M-PHK;
3) puOOCOMBI y3HAIOT AaHTHUKOIOHEI,

2) MHTPOHBI;
4) »HXaHCEpHI.

2) mpowucxoaut cunTe3 (Kommposanue) JTHK;
4) 00pa3yroTcs MENTHIHBIC CBS3H.

11. BmepBble anpTepHAaTUBHBIHN CIDTalicHHT TokazaH y (0,2 6amna):

1) aneHOBUPYCOB;
3) HeMaToIbI;
12. Bo Bpems nponeccunara He mpoucxoaut (0,2 6ama):
1) xomupoBanue 5'-konua PHK;
3) BbIpe3aHHe UHTPOHOB U CHIMBAHHUE YK30HOB;

2) IpO30QUILIEL,
4) MIICKOIHMTAIOIIUX.

2) monuaaeHunupoBanus 3'- konna PHK;
4) cuHTE3 MOMUTIENTH A,

13. T'enernueckuii Matepuan y PHK-cogepsxamux Bupycos npejactasieH (0,2 O6anna):

1) Tonmpko ogHOouenoueunoi PHK;
3) onHo- u aByuenoueyHort PHK;

2) tonbko asyuenodeynoir PHK;
4) onno- u aAByuenodeyHon JTHK.

14. ®axTopsl, cTumyupyonre kanmeporenes (0,2 6anna):

1) peHTreHoBckue, Y u Y@-myum, KOTOpBIE
OKa3bIBAIOT Kak NPsAMOi moBpexaaomuil 3ddext Ha
crpykrypy JHK 3a cuer mosBineHus pa3pbIBOB B HUTSIX H
HapylIeHUH B CTPYKType a30THUCTBIX OCHOBAaHHMH, TaK |
HeNpsMOW, BBI3BAaHHBIM JEHCTBUEM HAa MaKpOMOJIEKYIIBI
CBOOOTHOPATUKAIBHBIX (HOPM KHCIOPOa, 00pa3yronuxcs
B TKaHSX T10/1 BO3JCHCTBHEM O0Ty4eHHUS;

3) JHK- m PHK-comepkamue BHUPYCBHI, KOTOpbHIE
BCTPAMBAIOTCS B KIIETOUHBIN T€HOM U DKCIIPECCUPYIOT TeHBI
U OEJIKOBbIE MPOJYKTHI, BBI3BIBAIOIINE HEOIUIACTHYECKYIO
TpaHcopmanuio (OHKOTE€HBI ),

15. IlporpamMa caMOJIMKBHJIAIMH, aKTHBUPYIOWIASACS O] BIMSHHUEM OINpPENCICHHBIX BHEUIHUX WM BHYTPEHHHX
¢axropos, HazpiBaercs (0,2 6ana):

1) skcmpeccueit TeHoB;

3) amomnro3owm;

brok 2 Penute 3anaun 1o MOJNEKyIsipHO# 6uosoruu (4 6ana)

2) XUMHYCCKUEC BCIICCTBA: TNOJTMITUKIINYCCKUC
ApOMATHYCCKHUE YIJICBOAOPOAbI, APOMATHUYCCKHUC aMHUHBI U
AMHWHOA30COCINHCHU A, HUTPO3aMHWHbI 1 aMU/IbI, a(I)J'IaTOKCI/IHBI,
HEKOTOPBIC JICKAPCTBCHHLIC IIpEHapaThl U Ap.;

4) Bce mepednciIeHHbIE (GaKTOPHI.

2) HEKpO30M;
4) pecrpukimei.

Crpanuna 3 u3 9



DoHA OLIEHOYHBIX CPEICTB I IPOBEACHUS IIPOMEKYTOYHOM aTTeCTaluu

2.1. Onna w3 ueneil pubOHYyKIIEa3bl MOPKETYJOUHON XKeJIe3bl COCTOUT M3 cleayromux 10 aMHHOKHCIIOT: IIIyTaMHH-
TIIMIH-aCTIaparuHoBask KUCIOTa-TPOJIHH-THPO3HH-BATNH-TIPOJIHH-BAINH-TUCTHANH-(eHmTananiH. OnpenennuTe CTpyKTypy
yuactka JIHK, kogupyrormiero 3Ty 9acth 1enu puOoHykieasbl. Kakoil MpUHITUIT MPUMEHSIETCS TPU PEIIEHUH JaHHOH 3a1a9n?
(1 6amn).

2.2. Vaactok monekyis! JIHK, konupyromuii MoTUIenTH I, UMEeET B HOPME CIETYIONTHHA ITOPSITOK a30TUCTHIX OCHOBAHHIA:
AAAATIHAAAATALITTATAITAA. Bo BpeMs pelmIKanuy TPETHH clieBa aleHIH BBINAN U3 nenu. Onpenenure CTpyKTypy
MTOJUIICTITHIHON e , Koaupyemoit nanasM ydactkoM JIHK, B HopMme 1 mociie BeimageHus ageHuHa. Chenaiite BeiBog. Uto
TaKoe «reHetuueckuil koa»? Jlaiite emy xapakrepuctuky (1 6amr).

2.3. M3BeCcTHO, YTO OIpeeIeHHbIH I'eH DYKapUOTHYECKOM KIIETKH COAEPKUT 4 MHTpOHA (1Ba 110 24 HYKJIEOTH/a U JIBa MO
36 HyKJICOTHIOB) U 3 9Kk30Ha (1Ba o 120 HYKICOTUIOB U oauH 96 HyKIeoTHI0B). Kakoe yncio kotoHOB BXoauT B ipo-MPHK
n B MPHK? Omnpenennte Taxke KOJIWYECTBO aMHUHOKHCIOT B OejKe, KOTOPBHIA 3amm@poBaH B JaHHOM reHe. UTo Takoe
CHHTPOH» U «3K30H»? (2 Oaa).

Brok 3. [Ipe3eHTanus-3ammra BEIIOTHEHHBIX 3aJaHIA CAMOCTOSATEIFHON pabOTHI TI0 TUCITUITIMHE Ha BEIOOp CTy/AEeHTa

3.1. [Toxbepure BOMPOCH H 3aaHUS 0 MOJICKYJISAPHOH OHOJOTHHU 1O TeMe U ydamuxcs 0a30BOTO W yriryOIeHHOTO
ypoBHs 0OyueHus (He MeHee 4). ObocHyiiTe cBOi BEIOOD (2 Hama)

3amaame 3.1 AN KaXZOTO CTYICHTA MOJDKHO OBITh WHAWBHUAYAIBHBIM H pPa3MUaThCs TEMOH ypokKa OHMOIIOTHH.
[IpumepHas TeMaTHKa YPOKOB OHOJIOTHH, COIEp KAl BOMIPOCH MOJIEKYISIpHOH Onosoruw, B 10 kimacce (0a30BEIi ypPOBEHB):

1. Crpoenne u QyHKIIUN OSIKOB.

2. HyxkienHOBBIE KHCIIOTHI M X POJIb B XKM3HEACSTEILHOCTH KIIETKH.
3. T'enernueckuii koa. Tpanckumius. CuHTE3 OSIKOB B KIIETKE.

4. Perynaius TpaHCKUIIIMY U TPAHCISIIIMU B KJIETKE M OpraHU3ME.

[IpumMepHas TeMaTHKa YPOKOB OHOJIOTHH ¢ OMOXMMHUYECKUM cojiepkanieM B 10 kiacce (mpoduIbHbIH YPOBEHB):

Benku. CoctaB u cTpoeHne OEIIKOB.
CoticTBa 1 (HyHKIUH OEJIKOB.
Hyxneunosble kucnotsl. AT®.

Peakmuyn MaTpUIHOTO CHHTE3A.
BuocunTe3 Oenka.
Perymanms 0OMEHHBIX IIPOIIECCOB B KIICTKE

2. Ilpomecc OmocmHTe3a Oenka (Ha mpuMepe N-HOTO TPHIIENTHIA OIpeAeieHHOro Oenka denmoBeka). [IpeseHtyiite
BEITIONTHEHME 3afanus (3 O6ama). OTBeThTe Ha BOpocH (3 Oama).

IlepeyeHp MpUMEPHBIX BOIPOCOB AJISI CTYACHTOB HA 3allIUTE BHINOJIHEHHOTO 3afaHusA. KaxkoMy cTyleHTHI 3a7aeTcs He
MeHee 3-X BOIPOCOB.

1. I3 kakuX 3TarmoB COCTOMT mpoliecc OnocuuTe3a 6enka? Ha3oBuTe qaHHBIC 3TAIIBL.

. B 1uem 3akirouaercst mporpamMma cuHTe3a N -ro TPUIENTHAA ONPEICIICHHOr0 OeNKa YeloBeKa.

. Uro Takoe «IporpamMma CHHTe3a OeKay,

. Kak mpumensercs Tabnuia reHeTHIeCKOTo Koa?

. KakoBa ctpykrypa rena, Xxpassmero HHQOpPMAIIUIO O CHHTE3¢ TaHHOTO OeKa.

. Yro Takoe «reH», KakoBa 0COOEHHOCTD T€HA, KOAMPYIOMIETO MPOrpaMMy Ballero Oelka.

. B gem 3akirodaeTcss 0cOOEHHOCTh XUMHYECKOTO CTPOCHUS N-TO TpHILIeTa (KOJ0HA) ONpeelIeHHOTO Oelka YeIoBeKa.
. [HosicHUTE TIpOIIECC TPAaHCKPUIIIHA N-TO TPHUILIETa (KOJOHA) ONPEACICHHOTO OeIKa YeIoBeKa.

9. laiiTe xapakTepucTHKY cxeme cTtpoeHus M-PHK, xonupytomeit cuHaTe3 onpeeneHHOro Oenka 4eoBeka.

10. JlaiiTe XapakTepuCTHKY IIpOIlecCy aKTUBUPOBAHUS aMHHOKHUCIIOT.

11. IIpoxoMMeHTHpY#TE TIpoLiecc 00pa30BaHUSA TPAHCIIOPTHBIX (POPM AMUHOKHCIIOT.

12. KakoBa ocobeHHOCTH cTpoeHus amuHoImiI T-PHK-cunTeTa3s1?

13. [aiiTe XapaKTepUCTHKY TPAHCIIOPTHHIM (JOPMaM aMHUHOKHCIIOT JJIsi CHHTE3a JJAHHOT'O TPUIETITH/IA.

14. Ocobennoctn ununuupyromien T-PHK.

15. Ocobennoctu Tepmunupyromuiei T-PHK.

16. Uto Takoe «TPaHCIAIHST», U3 CKOIBKHU 3TAIOB U TIe OHA IPOTEKaeT?

17. OcoOeHHOCTH WHUIIHAIIH TPAHCIIALINH.

18. OcoOeHHOCTH AITOHTAIHS TPAHCIISIIHH.

19. TIpokoMMeHTHpYHTE THpolecc 00pa3oBaHUs TENTHUAHBIX CBSI3CH MEXKIy aMUHOKHCIOTAMHU: BXOJ MEPBOM
aMUHOKHUCIIOTHI; BXOJ N - aMHHOKHUCIIOTHL.

20. OcobeHHOCTH TepMUHALINY TPAHCIISIIINN.

21. OTaeneHue CUHTE3UPOBAHHON TOJUTEIITUIHOM MU M BBIXO] €€ U3 pPUOOCOMBI.

22. O6mas cxema OuocuHTE3a Oeika

HWroro 15 6atoB

AN

o031 ON L Wi

Bapmuanr 2
Bbnoxk 1
1.1. Bemmonaute TecToBble 3ananust (3 6amia). Beibepure oauH BapuaHT OTBeTa.
1. OcHoBHOI1 nocTynat MosekysipHoit ouosnorun (0,2 6amia):
1) AHK — Bbenox — PHK; 2) JHK — PHK — benox;
3) PHK — benox — JJHK; 4) PHK — JIHK — bernok.
2. O0bexTOM MoJeKysipHor Onostoruu siBisitotes (0,2 6ama):
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1) MHKpPOOpPraHHU3MBI;
3) pacrenus;

2) >KUBOTHBIE;
4) Bce KUBBIC OpPTaHU3MBI.

3. MeToJl peHTTeHOCTPYKTYPHOTO aHaimu3a ocHoBaH Ha (0,2 Oanmna):

1) epeMeIeHu N
3JIEKTPOMAarHUTHOM TIOJIE;

3) W3MEHEHHM CTPYKTYPbHI BEIIECTB IOJ BIHMSIHHECM
PEHTIEHOBCKUX JTy4yel;

CTPYKTYPHBIX  €OWHHUI] B

2) mudpakuy peHTTEHOBCKUX JTyUeH;

4) pasNoXCHWU BEIIECTB Ha COCTaBHBIE YacTH B
AIIEKTPOMArHUTHOM IIOJIe.

4. CBepXBTOPUYHBIE CTPYKTYPHI PEACTABISIIOT coboii (0,2 Gama):

1) neBo3axkpyuyeHHbIE CIIUPANH;
3) YHOpPSIOUEHHYIO IO TONI0CaM KIETKH TPETHUYHYIO

CTPYKTYDY;

2) mpaBo3aKpy4Y€HHbIE CITUPAIIH;
4)  oSHepreTHYecKd TNpeaIovYuTaeMble aHCaMOIIn
BTOPUYHBIX CTPYKTYP.

5. PerynsTopHBbIi 31eMeHT reHa, HeCyIlui (GyHKIMIO akTHBaTOpa TpaHcKpunuuu — 3to (0,2 Gama):

1) K30H;
3) sHXaHcep;

2) mpoMoTOop;
4) caitnencep.

6. CTpyKTypa 3yKapHOTHYECKOTO TeHa, OTCYTCTBYOmas B reHoMe mpokapuort (0,2 6armra):

1) mpomorop;
3) PHK-monmmmepasa;

2) DK30H;
4) TpaHCIIO30H.

7. CKOJIBKO THIIOB T€HOMOB IIO PaCIIOJIOKEHUIO TTOBTOPAIOIINXCSA W YHUKAJIBHBIX IIOCJIeI0BATCIIFHOCTEH OIpeacICHO

yuenbsiMu (0,2 6ana):
1) nBa;
3) uertsIpe;

2) Tpu;
4) nATh.

8. IopnepxaHue CTPYKTYPHOMH IIEJIOCTHOCTH XPOMOCOM; KOHTPOJIb 32 KIETOYHBIM POCTOM, Pa3MEpOM SIpa; aanTalus
OpraHM3Ma K H3MECHEHHUSIM OKpPYKarolien cpebl - 310 ¢pynknuu (0,2 baa):

1) manuHAPOMOB;
3) MOOMIBHBIX JUCIEPTUPOBAHHBIX T€HOB;

9. 'eroMm BupycoB MoxeT ObITh ipeactasieH (0,2 6amra):

1) Tonpko ogHOLIETTOYSTHBIMU KoiblieBbIMU JITHK;
3) Tombko omHO U ABynenodedHbiMu PHK;

10. Mamuampom — 310 (0,2 Oama):
1)  mociemoBaTENBbHOCTh, COCTOSIIAS TONBKO W3
IIypUHOBBIX OCHOBAaHMUIi;

3) 00paTHOOETYIIME TOCIEIOBATCILHOCTH WA
oOpaleHHbIe TIOBTOPHI;
11. Penapanus JHK — sto (0,2 6amna):
1) NpoILleCC  CHUHTE3a  JIOUepHEed  MOJIEKYJIbI
JIe30KCUPHOOHYKICHHOBOU KHCIIOTBI HA  Marpuie

poautenbckoi mosekynsl JHK;

3) COTJIACOBAaHHOE  BHECCHHE  PAa3phIBOB U
BOCccoenuHeHue neneii nByx crmpainei JJHK ¢ o6pazoBannem
MPOTSDKEHHBIX TeTEPOIYILICKCHBIX 001acTe;

2) cerrenutHbIX JJHK;
4) »HXaHCEpHI.

2) TONBKO ABYIETIOYeYHBIMHU JuHEeHHbIME PHK;
4) KOJBIEBBIMY,  JHHECHHBIMHM, OJHO U
nsynenodeunsiMu JIHK u PHK.

2)  mocneaoBaTeIbHOCTD,
TMTMPUMHUJIUHOBBIX OCHOBaHHﬁ;
4) yHUKalbHas MOCJIEAOBATEIBLHOCTD.

CcocCTodAmas TOJIBKO M3

2) yxynmenune xapakrepuctik JHK;

4) ocobas (yHKOHS KICTOK, 3aKITIOYAIOIIAsCSd B
CHIOCOOHOCTH UCTIPABIAATh XMUMHUYECKHE IMOBPEKICHHUS U
pazpeiBbl B Monekynax JHK, mnoBpexnénHoit mpu
HopMaspHOM OnocuuTe3e JJHK B kieTke winu B pe3ysbTare
BO3JICHCTBUS GUBNIECKUX UITH XUMUYECKHX areHTOB.

12. buonoruyeckuit CMbICH ajJbTepHATUBHOTO ciiaiicuara coctout B (0,2 6anna):

1) pacuMpeHun
9YKapHOTHOT'O T'eHa;
3) STrOMCTHYHOCTH DYKapHOTHOTO I€HOMA,
13. Onkorensl — 370 (0,2 6ana):
1) JHK- u PHK-comepsxamine BUPYCHI,
3) reHBI IIACTHL;

KOJMPYIOIIET0  IOTEHIHana

2) OoJjee S5KOHOMHOI OpraHU3alMy METaboIN3Ma;
4) TOBBIIICHHOW yCTOMYMBOCTH SyKapHOT TeHa.

2) TeHBI MUTOXOHPHH;
4) HCKYCCTBEHHO

CTPYKTYPBIL.

CO3JaHHBIE TI'€CHCTUYCCKHUC

14. CymiecTBOBaHHE NPHITAIOIINX TEHOB MTPH U3Y4YEeHUH KYKypy3bl nokasain (0,2 6aa):

1) P.Xomnm;
3) b. Mak-KnuHTOK;
15. TIpomecc, xapakTepu3yIONIHICsI: HaOyXaHUe KIIETKH,

2) @. Canrep;
4) C. Kum.
N3MECHCHHUE B CTPYKTYpE HHTOHHaBMaTH‘IeCKOﬁ u

BHYTPHKJIETOYHON MeMOpaH, BBICBOOOXKICHHE JIM30COMHBIX (JIUTHYECKHX) (DEpPMEHTOB, JIM3UC KIIeTKH, Ha3bpiBaercs (0,2

Oarmna):
1) rumokcueii;
3) Hekpo3oM;
Bbrnoxk 2 Pemmre 3a1a4u o MOJIEKYJIIPHOH OMOJIOTHU

2) amonTo3oM;
4) cexkBEHHpOBaHHE.

2.1. IlepBble 10 aMHHOKHCIIOT B LIeNH B-MHCYIMHA: (PeHHUIATaHUH-BAIMH-acTIaparnHOBas KUCJIOTa-TJIyTaMAH-THCTHINH-

JeHIMH-IUCTENH-TIUIHH-cepuH-TucTuanH. Onpenenure crpykrypy HAHK, xogupyromero sty uacte uncynuHa Kaxoit
NIPUHIUI IPUMEHSETCS TIPH PeIIeHUH TaHHOW 3aiauun? (1 6amn).
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2.2. Yuactok monexyis! JIHK, konupyromuii HoIunenTHx, UMeeT B HOpMe CIEeIYIOUUM MOPSIOK a30TUCTBIX OCHOBAHHIA:
TTTTHIIAAAATALTTATAIIAA. Bo BpeMs peruMKaIiiiy TPETHI clieBa THMWH BNl U3 mend. Onpenenure CTpyKTypy
TIOJIMTIETITHTHON TeTH, Koaupyemoi nanasM ydactkoM JIHK, B Hopme u mocne Beimagenus tumuHa. Caenaiite BeiBoI. YTo
TaKoe «reHeTHUeckuii koay? Jlaite eMy xapakTepucTuky (1 6amr).

2.4. lomycTnM, HEKOTOPBII TeH dYKapHOTHYECKON KIETKH COAEPKUT 5 WHTPOHOB (ABa 1o 21 Hykmeotumdy, asa mo 30
HYKJICOTH/IOB, U OIWH 42 HyKIIeoTHAa) U 4 »k30Ha (1Ba 1o 120 HyKICOTHAOB, OMUH 96 HYKICOTHIOB, OOUH 81 HYKIICOTHI).
Kakoe gucmo xomoHoB Bxoaut B mpo-MPHK u 8 MPHK? Onpenenure Takke KOJIMIECTBO aMHHOKUCIIOT B Oelke, KOTOPHIH
3amm@poBaH B JaHHOM reHe. YTo Takoe «MHTPOH» M «3K30H»? (2 Gaua).

bnox 3. I[IpezeHTanus-3aimura BHIIOJIHEHHBIX 33aHHH CAaMOCTOSATEIbHON paOOThI IO TUCLIUILIMHE HA BHIOOP CTYJCHTA

3.1. ITonGepuTe BOIPOCH! M 3aJaHUsl IO MOJIEKYJISIPHOM OMOJIOTMH IO TeMe JUIsl yJalluxcsi 6a30BOrO M yriryOJICHHOTO
ypoBHs 00yucHus (He MeHee 4). OOocHy#iTe cBOit BEIOOD (2 Oana)

3. 2. IIponecc OGuocuHTe3a Oenka (Ha mpuMepe N-HOTO TPUIENTHIA ONpesieIeHHOro Oesika 4enoBeka). [Ipesenryiite
BEITTONTHeHME 3amanus (3 6amna). OTBeTsTe Ha BOmpocH (3 Oaynta).

HUroro 15 6ammos.

Bormpocsl k 3agaHusM pencTaBiacHbl B BapuaHre 1.

O1eHOYHBIN JINCT K TUTIOBBIM 33JIJaHUSM (MOJCITBHBIC OTBETHI):

Bapmuasnr 1

Brok 1

1.1 (3 6anna). Kimrou BBINOJIHEHMS TECTOBBIX 33/IaHUN:

1-2,2-2;3-3;4-2;5-3,6-4,7-3;8-1;9-1;10-2;11-1;12-4;13-3;14—-4;15-3.

Brnok 2

2.1. Pemenwue (1 6an):

[lepBuunas cTpykTypa Oenka: INIyTaMHUH-TJIMIWH-aCIIaparHHOBasl KHCIOTA-TIPOINH-THPO3HH-BAIHH-TIPOJIMH-BAJINH-
THCTHAVH-(QEHIIaaHNH.

uPHK: TAA-TTY-TAY-LHUY-VAY-T'YVY- HUI- T'YHU-HAY-YVY (Coeracno ecenemuueckoco Kkoda nepeuyHas
NOCe008AMENLHOCH MOJCEN OMIUYAMbCSL RO mpembeMy hykieomudy mpuniemog) (0,5 6amna).

Komupyromas nens (v +/IHK): OTT-HIA-ITA-ITTA-ATA-LIAA- I'TT- HAT-T'TA-AAA (0,15 3a cocTaBiieHue
menw, 0,05 6anna 3a ykasaHue Ha3BaHUA JAHHOW IETIH).

Kommnemenrapnas uens (win —JIHK): TAA-ITT- FTAT-HUT-TAT-T'TT- HUUI-I' TH-LAT-TTT

(0,15 3a cocrarnenue uenwu, 0,05 Oaa 3a ykazaHue Ha3BaHUS JAHHOM ICTIH).

[punun kommiementapHoctu: A kommiaemenTapHo T (8 IHK), A xommnementapHo Y (B PHK), I' kommnemenTapHo 1
(8 IHK u B PHK) (0,1 6ai1).

2.2. Pemenue (1 0amn):

1. Onpenenum CTpyKTypy MOJUNENTUAHON ey, KoaupyeMol ganHbiM yuactkoM JIHK, B HOpme

Komupyromas nens (mmu +/JHK): AAA-ALI-AAA-ATA-LITT-ATA-LIAA (0,1 6anna).

nPHK: YYV-VIT-YVYY-YAV-TAA-YAY-TVYYV (0,1 6anna).

6emnok (HopMa) (heH-TpHU-(DeH-TUP-TITy-THP-BAI (0,1 6anma).

2. Onpenenum CTpyKTypy MOJIMIENTUAHON 1enH, KoaupyeMoi aanHbIM yuactkoM JHK, nocie BolnageHus ageHuHa

Komupyromas nens (wmu +/JHK): AAA-LIIHA-AAA-TAL-TTA-TAL-AA (0,1 6aynra).

uPHK: YVYV-TTVY- YVVY-AVI-AAY-AYT-VY (0,1 6anna).
0enok (MyTars) (beH-ru-peH-meT-acH-MeT-()eH, UK JIeH, B 3aBUCUMOCTH OT
MOCJIEYIOIETO TPETHETO HYKJIEOTHAA TPUILIETA. (0,1 6ammna).

BoiBoa: Bo3MoxkHbIE (HopMynupoBku «VI3MEHEHHE OIHOTO HYKJICOTH[A, IIEPBOTO B KOJOHE, MPUBOAUT K M3MECHCHHIO
MEPBUYHON CTPYKTYyphl Oejkay, «/laHHas MyTanusi TMpuBeda K H3MCHCHHIO IIEPBUYHOW CTPYKTYphI —Oeiikay»
(0,1 6anmna).

l'eHeTHYeCKUA KOX CBONCTBCHHBIX BCEM JKHBBIM OpraHW3MaM CIIOCO0 KOJWPOBAHUS —IOCIIEIOBAaTEIIEHOCTH
aMUHOKHCIIOTHBIX OCTAaTKOB B COCTaBe OEIKOB IPH MOMOIIHU ITOCIECIOBATEIHPHOCTA HYKJICOTHIOB B COCTaBE HYKIICHHOBOM
KHUCJIOTBI

Nmn  «['eHeTHYeCKU KOJ — 3TO COOTBETCTBHE KAXKIOH aMUHOKUCIOTE (BXOIAMIed B COCTaB OEJNKOB >KHUBOTO)
ONPEJEIICHHON MOCIeI0BATENLHOCTH TPEX HYKIJICOTH]IOB.

W T'eneTndyeckuii KOJ — 3TO 3aBUCHMOCTh MEXIY OCHOBAHHMSIMHM HYKJICHMHOBBIX KHCIOT M aMHHOKHCIOTaMH Oelka.
(smroboe u3 onpenenennii 0,1 6amna).

CBo¥iCcTBa F€HETUYECKOTO KOJIa.

1. Tpumnernocts. [log HUM MOHUMAOT TOT (PAKT, YTO EAVMHHIICH KONA SBIIIETCS IOCIEIOBATENLHOCTh M3 TpeEX
HYKJIEOTHJIOB.

2. HempepbsIBHOCTB (HET pa3leNnWTEIbHBIX 3HAKOB MEXAY HYKJICOTHIAMH) - OTCYTCTBHE BHYTPUTCHHBIX 3HAKOB
MpeTTUHAHUS

3. Hanmuue MeXTeHHBIX 3HAKOB PEITHHAHUS - HAJMYUE CPEIH TPUILICTOB HHUIIUUPYIOIIUX KOJJOHOB (C HUX HAYHMHACTCS
OouocuHTe3 OeNKa), KOJJOHOB - TePMHUHATOPOB (0003HAYAIOT KOHEIl OMOCHHTe3a OeIKa).

4. KonmHeapHOCTbh - COOTBETCTBHE JIMHEHHOI mocienoBaTeIbHOCTH KotoHOB MPHK 1 amuHOKHCTOT B Oenke

5. OTHOHATPaBICHHOCTH - KOJAOHBI CYUTHIBAIOTCS B OJTHOM HAIPABIICHUH - OT MIEPBOT0 HYKJICOTH/IA K ITOCIEAYIOIINM

6. HemepekpbiBaeMOCTh, HYKJICOTH]I, BXOJSIIUI B OIUH TPHUILIET, HE MOXKET BXOAHTH B IPYTOH.
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7. OAHO3HAYHOCTb, KaXIOMY TPHUILIETY COOTBETCTBYET TOJIBKO OJHA AMUHOKHCIIOTA.

8. BBIpoXII€HHOCTH, OJHOW aMHHOKHCIIOTE MOXET COOTBETCTBOBATH HECKOIBKO TPHUILIETOB.

9. YHUBEpCaNbHOCTD, TCHETHYECKNH KO/l XapaKTEPEH AT BCEX JKUBBIX OPTaHU3MOB Ha IUIAHETE 3eMIIs.

10. TIomMexOyCTOMYMBOCTb - OTHOLIEHHWE 4YHCIA KOHCEPBATHMBHBIX 3aMEH K UHCIY pPaJUKalIbHBIX 3aMEH.
(yxazaHo He MeHee 4 CBOHCTB, 0,2 Gayra).

2.3. Pemenue (2 6amna):

Wntpon — yuactok JIHK, KoTOpEIi ABNSETCS YacThIO T'€HA, HO HE COICPKUT MH(POPMAIMH O MOCIENOBAaTEIFHOCTH
aMHHOKHCIIOT Oeska. IHBIMU croBamu, 3T0 TpaHckpuOupyemslii yuactok JJHK, koTopsiii yaansercst u3 coctaBa TpaHCKUITA
NP CIUIAMCUHTE; B PE3yJIbTaTe MOCIIEeI0BATEIbHOCTH, HAXOIIIIUECS 110 00€ CTOPOHBI OT UHTPOHA (9K30HBI) 00BEANHSIOTCS.
(0,2 6asra).

DK30H — 3T0 nocienoBarensHocTh JJHK, koTopas o0sraHo npeacrasnena B 3penoit PHK. (0,1 6amna).

CoryacHO (hOpMYJTUPOBKH 3a/1a41 T€H UMEET CTPYKTYPY:

I'en: mHTPOH 1— 9K30H 1— UHTPOH 2 — 3K30H 2— UHTPOH 3 — 3K30H 3 — uHTpPOH 4. (0,1 Gamra).

IIpo-MPHK Ttparckpubupyercs co Bcero rena. (0,1 dama).

[Ipo-MPHK: KonmgectBo HykieoTn0B B MHTpOHaX: 24 x 2 + 36 x 2 = 120 myxireotnnos (0,1 Gamra).

KommgectBo HyxireotnaoB B 9k30HaX: 120 x 2 + 96 = 336 mykneotunos (0,1 6ama).
KommgectBo myxireotnnos B mpo-MPHK: 120 + 336 = 456 mykneotunos (0,1 Gamra).

MPHK npezncraBieHa TonbpKo 3K30HAMHU, CIEIOBATENBFHO, COCTOUT 13 336 HykieotuaoB (0,1 6amna).

KonmuecTBo aMHUHOKHCIOT B Oenke, KOTOpbHIA 3ammdpoBaH B naHHOM rene, 336:3=112 amunoxucnor. Kaxnas
aMHUHOKHUCIIOTa Koaupyercs Tpems Hykineotunamu. (0,1 6amna).

Bapmnanr 2

Brok 1

1.1 (3 6anna). Kittou BHINIOJTHEHUS] TECTOBBIX 3a/IaHHN:

1-2,2-4,;3-2,4-4,5-2;6-3;7-2;8-4,9-4;10-3;11-4;12-1;13-1;14-3;15-2.

Bbiok 2

2.1. Pemrenne (1 6amn):

[lepBuunas cTpykTypa Oeinka: (eHHWIaTaHWH-BAIMH-aCTIaparnHOBasl KHCIIOTA-TIIyTaMHH-TUCTUANH-TCHIIMH-IINCTEHH-
TJIMIUH-CEPUH-TUCTUANH.

uPHK: VVYV-TVV-TAV-HUA-HAV-YVA- VI'V- ITY-YUY-HAL (Coeracro eenemuueckozo koda nepeuunas
NOCe008AMENLHOCHb MOJCEN OMIUYAMbCSL N0 mpembeMy hykieomudy mpuniemog) (0,5 6amna).

Komupyromas nens (wnm +/IHK): AAA-TAA-IITA-TTT-TTA-AAT-AIA-HIA-ATA-I'TT

(0,15 3a cocrarnenue uenwu, 0,05 Oaa 3a ykazaHue Ha3BaHUS JAHHOM ICTIH).

Kommnemenrapnas uens (wiu —IHK): TTT-I'TT-I'AT-HUIA-IOAT- TTA- TT'T- ITT-TUT-LALL

(0,15 3a cocrarnenue uenwu, 0,05 Oana 3a ykazaHue Ha3BaHUs JAHHOW ICTIH).

IIpunun kommiementapHoctu: A kommiaemenTapHo T (8 THK), A xommnementapHo Y (B PHK), I kommnemenTapHo 1
(8 IHK u B PHK) (0,1 6amn).

2.2. Pemrenne (1 6amn):

1. Onpenenum CTpyKTypy MOJUNENTUAHON ey, KoaupyeMol ganHbiM yuactkoM JTHK, B HOpme

Komupyromas nens (wmu +/JHK): TTT-TLHL-AAA-ATA-LITT-ATA-LIAA. (0,1 6anna).

nPHK: AAA-AIT- YVYVY-YAY-TAA-YAV-TVYY (0,1 6amna).

6emnok (HopMa) nie-apr-(peH-THP-TIIy-TUpP-Bal (0,1 6anma).

2. Onpenenum CTPyKTypy MOJUNENTHAHON 1IeTH, KOAUupyeMoi JaHHbIM yuacTkoM JIHK, mocie BbInmajieHus THMUHA

Komupyromas nens (wnm +/IHK): TTT-HHA-AAA-TAL-TTA-TAII-AA. (0,1 6anna).

uPHK: AAA-TTY-VYVYVY-AVI-AAY-AVT-YY (0,1 bamna).
0enok (MyTarus) TU3-TH-(eH-MeT-aCH-MeT-(DeH, WK Jiei, B 3aBUCUMOCTH OT
MIOCJIEYIOMIETO TPETHETO HYKJIEOTHAA TPUILIETA. (0,1 6ammna).

BoiBoa: Bo3MoOkHbBIE (HOpMYIHpPOBKH «VI3MEHEHHE OJHOTO HYKJICOTH[A, MEPBOrO B KOIOHE, MPUBOIUT K M3MEHCHHIO
MEPBUYHON CTPYKTYpHl Oenka», «/laHHas MyTammss TpuBelda K W3MEHEHHIO MEPBUYHON CTPYKTYpHI —Oeikay
(0,1 6amna).

l'eHeTHUYeCKUI KOX CBONCTBEHHBIH BCEM JKHBBIM OpraHW3MaM CIIOCO0 KOJWPOBAHHS IOCIIEIOBAaTEIEHOCTH
aMUHOKHUCIIOTHBIX OCTAaTKOB B COCTaBe OEJIKOB IPHU IMOMOIIU IMOCIIEIOBATEIBPHOCTH HYKICOTHIOB B COCTABE HYKJICHHOBOM
KHCJIOTBI

Wm «['eHeTHyecKuil KOX — 3TO COOTBETCTBHE KAXKAOH aMHUHOKUCIOTE (BXOIAIMIEH B COCTaB OEJIKOB >KHBOTO)
OTIPEJICIICHHON MOCJIeIOBATEILHOCTH TPEX HYKIICOTHIIOB.

W T'eneTndyeckuii KOJ — 3TO 3aBUCHMOCTH MEXIY OCHOBAHHMSIMHM HYKJICHMHOBBIX KHCIOT M aMHHOKHCIOTaMH Oelka.
(smro6oe u3 onpenenennii 0,1 6amna).

CBoliCcTBa F€HETUYECKOTO KOJIa.

1. Tpumnernocts. [log HUM MOHUMAOT TOT (AKT, YTO EAUHHIICH KOJIA SBJIACTCS IOCIENOBATENILHOCTh M3 TpeX
HYKJIEOTH/IOB.

2. HemnpepbIBHOCTB (HET pPa3lEIUTEIBHBIX 3HAKOB MEXKAY HYKICOTHAAMH) - OTCYTCTBHE BHYTPUTCHHBIX 3HAKOB
MIpEeNUHAHUS

3. Hanmuue MeXTCHHBIX 3HAKOB MPEITMHAHUS - HAJTMYUE CPEIH TPUIUICTOB MHHIMUPYIOIIUX KOJJOHOB (C HUX HAYMHACTCS
O6uocuHTE3 OeNKa), KOJJOHOB - TePMHUHATOPOB (0003HAYAIOT KOHEIl OMOCHHTE3a OeIKa).

4. KonmHeapHOCTbh - COOTBETCTBHE JIMHEHHO mocnenoBareabHOCTH KotoHOB MPHK 1 amuHOKHCTOT B Oenke
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5. OnHOHANPaBIEHHOCTD - KOJOHBI CUUTHIBAIOTCS B OJTHOM HAallpaBJIEHUH - OT I€PBOr0 HYKJIEOTH A K MOCIEAYIOIIUM

6. HenepexpsiBaeMOCTh, HyKJI€OTHA, BXOJSIINNA B OANH TPUILIET, HE MOXKET BXOAUTD B IPYTOH.

7. OOHO3HAYHOCTH, KaXKJOMY TPHIUIETY COOTBETCTBYET TOJILKO OJ{HA aMUHOKHUCIIOTA.

8. BBIpoXI€HHOCTH, OJHOW aMHHOKHCIIOTE MOXET COOTBETCTBOBATH HECKOIBKO TPHUILIETOB.

9. YHUBEpCANBbHOCTD, TCHETHYECKNH KO/ XapaKTePEH AJISI BCEX JKUBBIX OPraHU3MOB Ha IUTAHETE 3eMIIs.

10. IlomMexOyCTOWYMBOCTb - OTHOILEHUE YHCIA KOHCEPBAaTUBHBIX 3aMEH K YHUCIY paJuKalbHBIX 3aMEH.
(yxazaHo He MeHee 4 CBOHCTB, 0,2 Gara).

2.3. Pemenue (2 6amna):

Wutpon — yuacrok JIHK, koTophIii sBiIsieTCS YacThlo IeHa, HO HE COJCPKUT MH(OpMaLMH O IOCIEJOBATEIbHOCTH
aMHHOKHCIIOT Oenka. IHbIMU crioBamu, 3T0 TpaHckpuOupyemblii yuactok JJHK, koTopsiii yaansercst u3 coctaBa TpaHCKUITA
NP CIUIAMCUHTE; B PE3yJIbTaTe MOCIEI0BATEIbHOCTH, HAXOIIIINECS 110 00€ CTOPOHBI OT UHTPOHA (9K30HBI) 00BEANHSIOTCS.
(0,2 6asna).

OK30H — 310 ocnenoBarenbHOCTh JTHK, kKoTOpas o0sraHO mpeacrasieHa B 3penoit PHK. (0,1 6anna).

CornacHo (hOpMYTHPOBKH 3a]1a9X T€H HMEET CTPYKTYPY:

I'en: I'en: uHTPOH 1— 3K30H |— MHTPOH 2 — 3K30H 2— MHTPOH 3 — 3K30H 3 — HHTPOH 4 — 3k30H 4 — uHTpOH 5 (0,1 Oanma).

IIpo-MPHK Ttpanckpubupyercs co Bcero rera. (0,1 dama).

[po-MPHK: KommgectBo HykineotnnoB B mHTpoHaxX: 21 x 2 + 30 x 2 + 42 = 144 myxneorunos (0,1 damna).

KommgectBo HyxireoTnaoB B 9k30HaX: 120 x 2 + 96 + 81 = 417 mykneorunos (0,1 6anna).
KomuuectBo Hykineotunos B npo-MPHK: 144 + 417 = 561 nykneorunos (0,1 banna).

MPHK npencrasiieHa TOIbKO 3K30HaMH, CIe0BaTeNbHO, cOCTOUT U3 417 Hykneotuaos (0,1 6amna).

KonnuecTBO aMHUHOKHCIOT B Oenke, KOTOpbIA 3ammdpoBaH B JaHHOM reHe, 417:3=139 amwunokucnor. Kaxnas
aMHUHOKHUCIIOTa KoaupyeTcs TpeMs Hykineotuaamu. (0,1 6amna).

Bbnok 3 (Kpurepuu olieHKH OAMHAKOBBIE B | U 2 BapuaHTe).

3.1. IlpumepHble 3aaHUS U BOIPOCHI:

Jast yganiuxcst 6a30BOTro ypoBHS 00ydeHUS

1. Yuactok monekynsl JIHK, konupyromuit yacts nonunentuaa uMmeet caeayrouee crpoenue: ALHLIATAT THIIAAITA.
Omnpenenure mMocIe10BaTeIbHOCTE AMIHOKHCIIOT B TTOJTUIIEITHAE.

2. OxHa U3 Uenel TIIoKaroHa NMeeT CISAYIOIUH MOPAA0K aMHHOKUCIIOT: TPEOHHH-CEpHH-acaparuH-THPO3NH-CEPHH-
TM3uH-THpO3HH. Onpenenute crpoerne ydactka JJHK, koqupyromero 3Ty yacTh HEIH TII0KaroHa.

3. XuMmudeckoe uccieIoBanne okasaio, uto 30% obmero uncira HykireotnnoB H-PHK npuxonutes Ha ypanmi, 26% —
Ha IUTO3UH U 24% — Ha afieHnH. YTO MOXKHO CKa3aTh O HYKICOTHIHOM COCTAaBE COOTBETCTBYIOIIETO y4acTKa IBYXIEOUeYHOMN
JHK, «crnenkom» ¢ KOToporo sBiseTcs uccienopannas u-PHK.

Jlyist yganuxcsi yriy0oJIeHHOTO YPOBHS 00yUYCHUs

1. 3a kakoe Bpems mpousoiiner Ouocunre3 Ha onHod u-PHK 5 monekyn B-uenu remorsiobuHa, cocrosmeid uz 146
OCTaTKOB aMHUHOKHCIIOT (CKOPOCTh 3JIOHTAIIMHN — 6 aMHUHOKHCIIOT B 1 cek, BpeMs MEXIy ABYMS MHUITHALUAMU — 5 CEK).

2. Omnpeznenute, Kakyro JUIMHY M MOJIEKYJSIDHYIO Maccy UMeeT I'eH, 00ecIieunBalonInii OMOCHHTE3 - [T reMOTIIO0HHa,
B KoTopoi 141 aMHHOKHCIOTHBIA OCTaTOK (paccrosHMe Mexny Hykiaeotumamu JJHK — 0,34 HM; monekymnspHas macca
IyTDIeKca Je30KCHPHOOHYKIICOTHAOB — 649 [1a).

3. Bam gpyr mompocui ceKBEeHHpOBaTh Bac nBa reHa Oaktepwii, oguH U3 KOTOPHIX KommpyeT HK-cBs3piBaromui
PETYJIATOPHBIN O€NO0K, a APYroi — npoTeasy, aKTUBHYIO B KHCIIOH cpeze. I1pu aTom oH ckaszan Bawm, uto omgHa u3 OakTepuii —
Me30(WIBHBIA MMOYBEHHBIH MHKPOOPTaHM3M, a JApyras — TepMOQMI M3 TOpsYero MCTOYHHMKA, OJHAKO 3a0bLI MOJIHCATh
IpoOUPKH ¢ 00pa3LamMu, NepeJaHHbIMU Ha CEKBEHHPOBaHUE. Y Bac Momydmince ciaeayonye mociae10BaTeIbHOCTH:

1.1. ... AATTAA ATTTAA ATT TAT TTTI'I'T...

1.2...TOI OIT I'TTC AT I'TTL 'L AAT IHTC. ..

[MpuBenens! 1Ba GpparMeHTa KOAUPYIOUIMX LETeH, Ui yI00cTBa pa30UThie Ha KOJIOHBI, Hy)KHA TabJMIa TeHETHYECKOTo
Koja.

1. ITepeBeauTte mocnea0BaTeNbHOCTH HYKIeOoTUI0B 1.1. 1 1.2 B mocyie[0BaTeIbHOCTH aMUHOKHCIIOT.

2. Kakas mocnenoBaTenbHOCTh, BEPOSTHO, MPUHAICKUT TEPMOGHIHHON OaKTepuH 1 mouemy?

3. Kakas mocne1oBaTenbHOCTH, BeposATHO, koaupyeT JJHK-cBsa3piBatontuii 6enok, u modaemy?

4. Kaxkast nociie1oBaTesIbHOCTb, BEPOSITHO, KOAMPYET KUCIYIO IIPOTeasy U nouemy?

OObsicHeHHE CTy/I€HTa K BBIOOPY 3a/au (IpuMepHBIi oTBeT). s yuamumxcst 6a30Boro ypoBHs 00ydeHUs NpeaaraoTcst
3a7a4M 110 paboTe ¢ TEHETHYECKUM KOIOM: Ha OIIpe/ieIeHne IIEpBUYHOM CTPYKTYpHI Oelika 1o cTpykrype mosiekyinst JJHK; Ha
ompeneneHue cTpykrypsl Mojiexyisl JJHK no nepBuanO# cTpykType 6enka. g ygamuxcs yriryOJeHHOTO YpOBHS 00ydeHHs
MIpeUIaratoTCs 3a1a4M BapHaTUBHBIE 33/1a4H, B TOM YHCIIE U U3 MaTEPHAIOB OJMMITHA/ IO OMOJIOTHH.

Bo3MosxHBI Ipyrue (GOopMYyITHPOBKH 3aAaHUH JJIS yUaIIUXCs, 32 KOKIBIH BEPHO TOAOOPaHHBIN BOIIPOC MIIM 33aJaHHE I10
0,5 6amna. (2 6anna)

3.2. CtyzaeHT BEpHO BBINIOJIHUJ 3a/1aHue 1o TeMe «brocruHTes O6enmkay» (Ha mpuMepe N-TPUTENnTHIa ONpeIeIeHHOTo Oenka
(3 6amma). Hammuwe 1-2 HerpyOoii ommOKM CHIDKAaeT KoaudecTBo OanoB Ha 0,25; Hamuune 3-4 HerpyOoil ONTMOKH CHUXKAeT
KOJM4uecTBO OamioB Ha 0,5.

[Tpn nemoHCTpanuK BHITOJIHEHHOTO 33/1aHHS B paMKaX CaMOCTOSITEIbHONW padOTHI IO AUCLUILIMHE Ha BHIOOp CTyIEHTa
CTY/ICHT yBEPEHHO, BEPHO, MOJHOCTHIO OTBEYAET Ha MOCTaBJIEHHBIH Bompoc (1 6aut); cTyJeHT YBEpEHHO, BEPHO, ITOJHOCTHIO
OTBEYACT Ha ITIOCTaBJICHHBIA BOINPOC, HO JIOMYyCKaeT He3HaunTenbHble ommmOku (0,75 Oamna); cTyJeHT KpaTKO OTBEYaeT Ha
TIOCTABJICHHBII BOIIPOC, AOIycKaeT He3HauuTenbHble ommoku (0,5 damra).

JU7ist 3a1MTHI BBITTOJIHEHUS 3aJaHus IIPEAYCMOTPEHO 33/1aTh He MeHee 3 Bonpocos (3 Oaia).
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DoHA OLIEHOYHBIX CPEICTB I IPOBEACHUS IIPOMEKYTOYHOM aTTeCTaluu

MeTtoandeckne MaTepHaibl, ONPEIeISIONUe MPOIeIypy M KPUTEPHH OLIEHUBAHUSA CPOPMHUPOBAHHOCTH KOMITCTCHIIUI
IIPH TIPOBEICHIH IPOMEKYTOUHON aTTeCTaIluN

3ader mpoBomuTcs B MUCbMeHHOW m ycTHOH (opme. CormacHo BPK Ha BeImomHeHWE 3amaHuil MPOMEKYTOYHOTO
KOHTPOJIS 110 KypCy OTBeIeHO oT 8 1o 12 Gamios.

CryneHTam IpeuiaraeTcs BBIIOIHUTE OIWH U3 IBYX BAPHAHTOB 3a4ETHOW paboTHl. 3aueTHas paboTa COCTOUT U3 TPEX
6710K0B: 1 OJIOK — TecToBOE 3aaHue; 2 OJIOK — pelleHne 3a/1a4 110 MOJIEKYJIIPHOM Onoioruu; 3 OJI0K — Mpe3eHTalys-3a1ura
BBITIOJTHEHHBIX 33JJaHUil CAaMOCTOSATENILHOM pabOTHI MO TUCHUILIMHE HA BBIOOp cTyzaeHTa (1 3amanue — moadop BONPOCOB H
3aJaHUi 10 MOJICKYJIIPHOM OMOJIOTHH IO TeMe JUIs y4aluxcsi 0a30BOT0 M yIiIyOJeHHOTO ypOBHS oOydeHus; 2 3aJaHue —
«buocunTe3 6emkay).

3ayerHas padota (1 u 2 G110K) pacreqaTsIBaeTCst 0 KOJMYECTBY CTYICHTOB.

Bo Bpemst 3aueTa CTyAEHTHI pacCaXMBAIOTCS 3a MApTy 10 OJHOMY. [1oydaroT pacmedaTKy ¢ 3aJaHUsIMH U YHCTHIC JIUCTHI
JUTSl YePHOBUKOB U OTBETOB.

CrynmeHtam 3amperraercss OoOImaTbes MEXITy c00O0H, IMONB30BAThCSA TaPKETaMH, KOHCIIEKTAMH H YIeOHHKaMU.
HckimoueHne cocTaBIsIOT TaONUIBl TEHETHIECKOT0 KOAa M (eiepaibHbIe TOCYIapCTBEHHBIE 00Pa30BaTEIbHBIE CTAHAAPTHI
OCHOBHOTO 0011eT0 00pa3oBaHusl.

Ha BemmontHeHme 3aueTHOi paboTs! (1 1 2 6110K) oTBomuTCa 1 akamemudeckuid yac. [lo ucredeHnn BpeMeHHU CTYACHTHI
oOmeHuBarotcst padoramu. [IpenogaBaTens pa3jaeT UM KIIIOYM C OTBETAMHM M KPUTEPUSIMH OLEHKH. CTYAEHTHI MPOBEPST
paboThl APYr JApyra W BBICTABIAIOT COOTBETCTBYIOIIME Oayuibl. BhICTaBiICHHBIC 0a/lbl COOOIIAIOTCS MPEIOoaBaTelIro.
3ayeTHble padOTHI BO3BPAILAIOTCS CTYJCHTAM JJIsi CAaMOaHalIu3a U CaMOCTOSTEIbHON paboThl HaJl OIIMOKaMH.

3arem CTYACHTDI, BBINIOJTHUBIINE 3adaHUC 3 6.]'[01{3, MEPEXOJAAT K BBICTYIIJICHUIO. Ha BBICTYIIJICHUC OTBOJUTCA 3-4
MUHYTHI, Ha OTBETHI Ha BOIPOCHI 2-3 MUHYTHI.

EaHHLI, TMOJYYCHHBIC CTYJCHTOM Ha 3a4€TC, CYMMHUPYIOTCA C Ha6paHHI)IMI/I paHee 6annaM14 " NE€pEBOAATCA B UTOTOBYIO
OLIEHKY I10 JUCILUIIINHE.
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