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DoHA OLIEHOYHBIX CPEACTB AT MPOBEACHUS IPOMEKYTOYHOH aTTeCTALUH

INosicHuTenbHad 3amucka

@®onxa oneHouHbIX cpeacTB (Hanee — POC) m1d NpPOMEXYyTOUHOM aTTecTalMM MO JUCLUILIMHE «MonekyspHas
Ouornorust c OcHOBaMH OHOMH(pOPMAaTHKHM» pa3paboTaH B COOTBETCTBMM C (elepalbHbIM T'OCYAapPCTBEHHBIM
0o0pa3zoBaTeNbHBIM CTaHJAPTOM BBICIIEr0 O00pa3oBaHWs — OakanaBpuar [0 HampasieHHI0 1oaroToBku 44.03.05
[Menaroruyeckoe oOpazoBanue (¢ ABYMsI IPOQHIAMH MTOJITOTOBKH), YTBEPIKIESHHOTO IPHKa3oM MuHHCTEpCTBa 00pa3oBaHHs
n Hayku Poccuiickoit ®enepaumu or 22 ¢espans 2018 1. No 125, ocHoBHOW npodeccnoHanbHOM 00pazoBaTesbHOM
nporpammoii «bruonorus» u «I'eorpadus ¢ yaeToMm TpeboBaHmiA MpodeccuoHambHOro cTanaapTa «Ilenaror (memgarornaeckas
NESITENTPHOCTh B cepe NOUIKOIBHOTO, HAdalbHOTO OOMIero, OCHOBHOTO OOIIero, CpegHero oOmero oOpa3oBaHUs)
(BocmHITaTEINB, YUUTENH )», YTBEPKICHHOTO IPHKa30M MIHHUCTEPCTBA TPYIa U COIMAIBHOM 3amuTsl Poccuiickoit @eneparim
ot 18 okTsa6ps 2013 1. Ne 5441. (3apeructpupoBan MunucrepctBoM octuin Poccniickoit @enepannn 6 nexkadps 2013 .,
peructparmonsbiii Ne 30550), ¢ u3MeHEHMAME, BHECEHHBIMH IpHKa3aMH MUHHCTEPCTBA TPyHa W COLMAIBHOW 3aIllUTHI
Poccuiickoit ®enepaunu ot 25 nekabpst 2014 r. Ne 11151 (3apeructpupoBaH MuHHCTEPCTBOM rOCTHIMHU Poccuiickoi
Oenepaunn 19 despans 2015 r., perucrpanuonnsridi Ne 36091) m or 5 asrycra 2016 r. Ne 422u (3aperucTpupoBaH
MunuctepcTBoM roctunuu Poccuiickoit @eneparun 23 aBrycra 2016 r., peructpanuonssiif Ne 43326).

Hens @OC a5t mpoMexKyTOUHOH aTTECTallUK — yCTAaHOBJICHUE YPOBHS C(HOPMHUPOBAHHOCTH YaCTH KOMIIETCHIIUH:
Crioco6eH OCyLIECTRIIATh MEJarorHuecKyo AesITeIbHOCTh Ha OCHOBE CIeIHaNbHBIX HayuHbIX 3HaHu# (OI1K-8).

3agaun @OC 111 IPOMEXYTOYHOM aTTecTallii — KOHTPOJIb KadecTBa M YPOBHSA JOCTIDKCHHS 00pa3oBaTENbHBIX
PE3yIBTaTOB MO (OPMUPYEMBIM B COOTBETCTBHH C yUEOHBIM IUNIAHOM KOMITCTECHIIHSIM:

ObmienpodeccrnonansHas komnerenmust — OIIK-8.

Wunukatop

OIIK-8.1. 3HaeT: WCTOPWIO, TEOPHUIO, 3aKOHOMEPHOCTH U MPHHIUIBI TIOCTPOCHUS W (yHKIMOHHPOBAHUS
00pazoBaTebHOro Ipolecca, Pojib U MECTO 00pa30BaHMsI B XKM3HHU YeJIOBEKa U 00IIECTBa, COBPEMEHHOE COCTOSIHUE HayYHOM
001acTH, COOTBETCTBYIONIEH ITPENoAaBaeMOMY IIPEAMETY; IIPUKIIaTHOE 3HAUCHHE HAYKH; Clieln(HUECKHE METOAbI HAy4YHOTO
MMO3HAHUS B 00beMe, 00ECIICYHBAOIIEM MTPEMOIaBaHIE YUCOHBIX MPEIMETOB

Pe3ynbraTel 00y4eHus

3HaeT mpeAMET U3YYEHUs MOJIEKYJISIPHOW OHOJOTMU C OCHOBaMHM OWMOWH(OPMATHKH; METOABI HCCIEJOBAaHHS B
MOJIEKYJIIPHOWH OHMOJIOrMH, OCHOBHBIE OMOMH(pOpMaTH4ecKue nmporpaMmmbl. OCOOEHHOCTH TPEXMEPHOT'O CTPOSHHS U CBOICTB
MOJIEKYJI: OEJIKOB M HYKJICHHOBBIX KHCIIOT, 00ECIEUNBAIOIINX CYIIECTBOBAaHNE OMOIOTHYECKOM (pOpMBI ABIKEHHS MaTepuH;
0COOCHHOCTH CTPYKTYPHI TEHOMa BHPYCOB, (paroB u mpokapuoT; 3ykaproT. OcCOOCHHOCTH B3aMMOJACHCTBUH HYKIEHHOBBIX
KHCJIOT ¥ OenkoB B oOecnedeHWM (QyHKIMOHHUPOBAHHS >XMBBIX cucTeM; mpomuecchl permmkamuu JHK, reHermueckoit
PEeKOMOMHAINH, TPAHCKPHUIIIINH, MIPOIECCHHTa, OMOCHHTE3a OelKa M ero 3TaloB, PeaKIUK MaTPHYHOTO CHHTE3a; CIOCOOBI
pemeHust 1 oOpMIIEHHS 331a4 10 MOJIEKYJISIPHOH Onosorun

TpeboBaHue K MpoIEaypPe OIEHKH:

ITomemienue: yueOHas ay TUTOPHS C JOCTATOUYHBIM KOJIMYECTBOM MOCAAOYHBIX MECT U3 pacueTa | CTyIeHT 3a maproil.

OO0opynoBaHue: KOMITBIOTEP, IPOSKTOP, IKPaH, MIPUHTEP.

WHCTpYMEHTHI: HEe IPEAYCMOTPEHBI.

Pacxonubie MaTepuansl: mucdast Oymara popmara A4, KapTpUIK.

JlocTy K IOTIOTHNTEIBHBIM CIIPABOYHBIM MaTepraiaM: TaOJIUIIbl TeHETHIEeCKOTO KoJa U (eaepanbHble
rOCyAapCTBEHHBIE 00pa3oBaTeNIbHbIE CTAHIAPTHI CPEJHEro 001Iero oopa3oBaHusl.

Hopwmer Bpemenu: 1 akameMudeckuii 9ac (Ha BBITOJMHEHHE 3a0aHu OoKka 1 u 2), Ha pe3eHTAIHIO-3aIIUTY
BBINTOJTHEHHBIX 3a/IJaHUI CaMOCTOSITENILHOI paboTHI 10 AUCIMIUIMHE Ha BBIOOD CTy/leHTa He Oojee 7 MUH Ha OJTHOTO CTYZIEHTA
(670K 3).

Kommekr OLICHOYHBIX CPEACTB JJId IPOBCACHUA HpOMe)KyTOqHOI\/’I aTTeCTaluu

IIpoBepsieMble KOMIIETEHIUU:
Croco0eH OCYIIECTBIIATH MEAarOrHUECKYIO IEATENBHOCTh HA OCHOBE CIIENMANbHBIX HaydHbIX 3HaHuit (OITK-8)

[TpoBepsiemblit 00pa3oBaTeNILHBII PE3yIIBTAT:

OobuienpodeccronansHas komnereniust — OTTK-8.

3HaeT NpeaMeT H3YYEHHsS MOJIEKYJSIPHOW OHOJIOTMM C OCHOBAaMHM OHOMH(MOPMATHKH; METOJABl HCCIEOBAaHHS B
MOJIEKYJISIPHONH OMOJIOTHH, OCHOBHBIE OMOoMH(pOpMaTHdeckne nporpaMmbl. OcCOOEHHOCTH TPEXMEPHOTO CTPOCHUSI M CBOHCTB
MOJIEKYJI: OEJIKOB M HYKJIEMHOBBIX KHCJIOT, 00ECIIEUNBAIOIINX CYIIECTBOBAaHHE OMOJIIOTHYECKOH (GOpMBI JBIKECHUS MAaTEPUH;
0COOCHHOCTH CTPYKTYpBI T€HOMa BHPYCOB, (h)aroB W MPOKapHOT; 3YKapruoT. OCOOEHHOCTH B3aUMOEHCTBUI HYKJICHHOBBIX
KHCIOT W OenkoB B oOecrmeueHWH (QYHKIMOHHUPOBAHMS JKMUBBIX cucTeM; mpouecchl perumukammu JIHK, renermdeckoit
peKOMOMHAILINH, TPAHCKPUIIINY, MPOIIECCHHTa, OMOCHHTE3a OelKa M €ro 3TAIlOB, PEakIMi MAaTPUYHOTO CHHTE3a; CIIOCOOBI
pemeHus u ohOpMIIEHUS 3a/1a4 [0 MOJICKYJISIPHON OHOJIOTHH.

[Tpumep TUTIOBBIX 3a1aHUH (OIIEHOYHBIC MATEPHAIIBI):

Bapuant 1
baoxk 1
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DoHA OLIEHOYHBIX CPEACTB AT MPOBEACHUS IPOMEKYTOYHOH aTTeCTALUH

1.1. Bemnonnure tectoBble 3ananust (3 6amia). BeiOepure oauH BapuaHT OTBeTa.
1. MarucrpanbHbIi yTh peanu3anny reneTnaeckoi napopmanyu B kierke (0,2 6ayuia):

1) JHK — benox — PHK;
3) PHK — benox — JJHK;

2) JHK — PHK — benoxk;
4) PHK — JIHK — benok.

2.Bribepure HesepHelii oTBeT. 3anaun MosieKyIspHoit 6uonoruu (0,2 6ania):

1) co3nanue OAHKOB I'CHOB,
3) reHoMHasl JaKTUIIOCKOIUS TeHOB;

2) BBIBEJCHUE HOBBIX KYJIBTYP C/X PaCTCHUM;
4) pacmuppoBKa CTPYKTYPHI TCHOB.

3. OBepu O.T. ycTaHOBHII, YTO HOCHUTEINb TeHETHYECKON HH(pOpMaIin He OeIoK, a.... (0,2 6ama):

1) PHK;
3) AHK;

2) ¢depmeHT;
4) yriueBom.

4. OcHOBoOIIONATAONINE CBEACHUS 0 CTpYKType Monekyn 6enko, JIHK n PHK momrygens! ¢ momomsto (0,2 6armna):

1) MHKpOCKOIHH;
3) xpomarorpaduu;
5. erepokapuon — 3710 ...(0,2 6amia):

1) xyeTka, y KOTOpPOHl TOMOJIOTMYHBIE XPOMOCOMBI
HeCyT pa3Hble (JOPMBI TOTO MM MHOTO T'eHa;

3) KIeTKH, cojepKallye JBa WM Ooiee suep,
MMEIOIINX pa3IWYHbIe TCHOTHIBI, KOTOPBIE IOIY4aloTCs
TP CIIMSTHAN COMAaTHYECKHX KIIETOK;

2) PEHTITeHOCTPYKTYPHOT'O aHAJIN3a;
4) anekTpodopesa.

2) OpraHu3M, HCIOJB3YIOMIMI Ui CBOEr0 MHUTaHMS
TOTOBBIC OPraHMYECKHE BEIIECTBA;

4) BeIEeCTBO XPOMOCOM, COXPAHSIONIEe KOMIAKTHYIO
CTPYKTYpPY Ha BCEX CTAAUAX KJICTOYHOTO IHKJIA.

6. Ykaxxute HeBepHyro XapakTepHUCTHKY TeHOMa dyKapruotndeckoit kiretku (0,2 6amra):

1) comepxanme JJHK B pacdere Ha omHY KIETKY y
9YKapHOT Ha 2-3 MOpsAAKa BBIIIE, YEM Y IPOKAPHOT;

3) MPHUCYTCTBYIOT HECTAOMIILHBIC JICMEHTHI;

2) TECHETHYCCKHH
KOMITAaKTHOCTBIO;

MaTepHan  XapaKTepu3yeTcs

4) OTCYTCTBYIOT HECTAOMIIbHBIC 3JICMEHTHI.

7. Bropoii Tum reHoMa (Mid THIT Apo30(GuIIbl) XapakTepusyercs tem, 9to (0,2 baa):

1) HeOoJbIINe MIOBTOPSIOLIHAECS
MOCJIEIOBATENILHOCTH  YEPENYIOTCS C KOPOTKHMH YHH-
KaJIbHBIMH I0CJIEI0BATEILHOCTSIMH;

3) HeOoJIbLINe MOBTOPSIOLIHAECS
MOCJIEIOBATEIHOCTH  YEPEAYIOTCS € JJIMHHBIMH YHH-
KaJIbHBIMH TOCJIEIOBATEILHOCTAMI,

8. Caremumntabie IHK conepskatcs (0,2 6amna):
1) B BBICOKOTIOBTOPSIOIIUXCSI [TOCIIE0BATENLHOCTSIX;

3) B yHHKJIbHBIX TIOCIIEI0BATEIBHOCTSIX;

2) JATMHHBIE TOBTOPSIONIMECS IOCIEA0BATEIbHOCTH
MEePEeMEIKAIOTCS c ere bosee JUTHHHBIMHA
IOCJIEI0BATENILHOCTSMM;

4) xapakTepeH i1 4eJIOBEeKa, KOMHATHOM MyXxH,
XOMSIYKa, MOPCKOTO €Xa.

2) B
TIOCIIEI0BATEIILHOCTSX;
4) Taxux /IHK He BBIIENAIOT.

YMEPEHHO TMOBTOPSIOMINXCS

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

1) TpaHCIIO30HEI
3) cneiiceps;
10. Perumukanust — 370 nporiecc, B kotopom (0,2 6amna):
1) mpoucxoaut cunte3 M-PHK;
3) puOOCOMBI y3HAIOT AaHTHUKO/IOHEI,

2) MHTPOHHI;
4) »HXaHCEepHI.

2) mpoucxoaut cunte3 (konuposanue) JIHK;
4) 00pa3yroTcst MENTHIHBIC CBS3H.

11. BrepBrle anbTepHAaTUBHBIHN CcIDTalicHHT TIokazaH y (0,2 Oamna):

1) ameHOBHPYCOB;
3) HeMaTo.sl;

12. Bo Bpems nponeccunara He mpoucxoaut (0,2 6ama):

1) xomupoBanwue 5'-konna PHK;
3) BbIpe3aHHe UHTPOHOB U CIIMBAHHUE YK30HOB;

2) IpO30QUILIEL,
4) MIICKOIHMTAIOIIUX.

2) mommaneHwnmpoBaHus 3'- konma PHK;
4) cuHTE3 MOJUTIENTH A,

13. T'enernueckuii Matepuan y PHK-conepramux Bupycos npeacrasiex (0,2 6ania):

1) Tombko ogHOUenoueyHoi PHK;
3) onHo- u ayuenodeyHor PHK;

2) Tonbko aBynenodednoit PHK;
4) onmno- u aBynenodeyHon JTHK.

14. ®axTopsl, cTuMyaupytonpe kanmneporeHes (0,2 6amna):

1) peHTreHoBckue, y u Y®-myud, KOTOpbIE 2) XUMUYECKHE  BCILECTBA:  IMOJULUKINYECKUE
OKa3bIBAIOT Kak NpsAMOH moBpexialomuid >pdexkt Ha apoMaTHYecKHe YIIEeBOAOPOJIBI, apOMAaTHYECKHE AMHMHBI U
crpykrypy JHK 3a cuer mosiBieHus pa3pbIBOB B HUTSX M aMHHOA30COEAMHEHHS, HUTPO3AMHUHBI M aMH/IbI, a(DJIaTOKCHHBI,
HapylIeHUH B CTPYKType a30TUCTBIX OCHOBAHUH, TaK U HEKOTOPBIE JIEKAPCTBEHHBIE MIPENAPATHI U JIp.;

HeNpsMOW, BBI3BAHHBIM JEHCTBUEM HAa MaKpOMOJIEKYJIBI
CBOOOIHOPAMKAIBHBIX (POPM KHCIIOpOJa, 00pa3yIOIIXCs
B TKaHSX 110/ BO3AECUCTBHEM OOIydeHNS;

3) JHK- u PHK-conmepxamme BHPYCHI, KOTOPBIE
BCTPAMBAIOTCA B KJICTOUYHBIA T€HOM U SKCIPECCHPYIOT T€HBI
U OCIKOBBIC MPOMYKTHI, BBI3BIBAIOIINE HEOMIACTHIECKYTO
TpaHcopmanuio (OHKOTCHBI);

15. IlporpaMMa CaMOJIMKBHIALIWH, AKTUBUPYIOLIASACS MOJ BIMSHHUEM OIPENCICHHBIX BHEIIHUX WM BHYTPEHHHX
¢axropos, HazeiBaercs (0,2 Oaa):

4) Bce mepednciIeHHbIE GaKTOPHI.
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DoHA OLIEHOYHBIX CPEACTB AT MPOBEACHUS IPOMEKYTOYHOH aTTeCTALUH

1) skcmpeccueil reHoB; 2) HEKpO30M;
3) amomnrto3owm; 4) PeCTpUKIUCH.

Brok 2 PemnTe 3amaun 1o MOJNEKyIspHO# 6uosoruu (4 6ana)

2.1. OnHa u3 nemneil puOOHYKIIEa3bl MOKEIYTOYHON JKENle3bl COCTOUT U3 ciaenyromux 10 aMHHOKHCIIOT: TIIyTaMUH-
TIIUIMH-aCIIAParuHOBasi KUCIOTa-MPOJIHH-THPO3HH-BAINH-TPOJIHH-BAIMH-TUCTHINH-QeHIIaNaHuH. ONpeNeuTe CTPYKTYPY
yuactka JIHK, kogupyromiero 3Ty 4acTh 1ienu puboHykiea3bl. Kakoil mpuHIMN NPUMEHSCTCS P PEIICHUH JaHHOW 3a1auun?
(1 6amm).

2.2. Vaactok monekyisl JIHK, konupyromuii MOTUIENTHI, UMEET B HOPME CIIECIYIONTHIA ITOPSITOK a30TUCTHIX OCHOBAHHIA:
AAAATIHAAAATALITTATAITAA. Bo BpeMs peluIiKanuy TPETHH clieBa alleHIH BBINAN U3 menu. Onpenennure CTpyKTypy
MTOJUIICTITUIHON e , KoaupyeMon nanHsM ydactkoM JJHK, B HopMe 1 mocie Beimagenus ageHnHa. Crenaiite BeiBoa. Uto
Takoe «reHeTndeckuil komy»? Jlalite eMy xapakTepuctuky (1 6amr).

2.3. 13BeCcTHO, 4TO ONpE/Ie/ICHHBII T'eH 3YKapUOTUICCKON KIECTKH COJICPKUT 4 MHTPOHA (11Ba 10 24 HYKJICOTHIA U J[BA IO
36 HykseoTu0B) U 3 9K30Ha (1Ba 1o 120 HyKI€oTHIOB 1 0JIMH 96 HyKineoTHa0B). Kakoe uncno kogoHoB Bxoaut B npo-MPHK
u B MPHK? Ompenenurte Takke KOJMYSCTBO aMHHOKHCIIOT B O€like, KOTOPBIA 3ammppoBaH B JaHHOM reHe. Uto Takoe
CHHTPOH» U «3K30H»? (2 Oaa).

Brok 3. [Ipe3eHTanus-3anmra BHIIOTHEHHBIX 3aJaHHIA CAaMOCTOSATEIILHON paOOTHI IO TUCIMILIMHE Ha BEIOOP CTYICHTA

3.1. [ToxGepute BOMPOCH! M 3aJaHUs 10 MOJICKYJIAPHON OHOJOTHU 1O TeMe JUIS ydaliuxcs 0a30BOro W yriryOJeHHOrO
ypoBH: o0ydenus (He MeHee 4). O0ocHyi#iTe cBO BEIOOD (2 Oama)

3amaame 3.1 A7 KaXAOTO CTYIOCHTa OOJDKHO OBITh WHAWBHUAYAIFHBIM H pPaziIHuaThcs TEMOH ypoKa OHOIIOTHH.
[IpumepHas TeMaTHKa YPOKOB OHOJIOTHH, COIEpIKAIINE BOIIPOCH MOJIEKYISIpHOH Onosoruu, B 10 kiacce (0a30BEIi ypOBEHB):

1. Crpoenne u QyHKIUN OSIKOB.

2. HyxienHOBBIE KHCIOTH ¥ HX POJIb B KU3HEACATCIHHOCTH KIICTKH.
3. Tenermueckuit kon. Tpanckunmmsa. CHHTE3 OSITKOB B KIICTKE.

4. Perynsuusi TpaHCKUIILIUU U TPAHCIISIINY B KJIETKE U OPTaHU3ME.

IIpumMepHas TeMaTHKa YPOKOB OHOJIOIMU ¢ OHOXMMHUYECKUM cojiepkanueM B 10 kinacce (mpoQiIbHBINA YPOBEHB):

Benku. CoctaB u cTpoeHne OEIIKOB.
CaoiicTBa 1 QYHKIMH OCIIKOB.
Hyxneunossie kucnotsl. ATD.

Peaxuyu MaTpu4HOro CUHTE3A.
BuocunTe3 Oenka.
Perymsanms 0OMEHHBIX IIPOLIECCOB B KIIETKE

2. Ilpomecc OmocmHTe3a Oenka (Ha mpuMepe N-HOTO TPHIIENITHIA OIpeAeleHHOro Oenka demoBeka). [IpeseHtyiite
BEITTONTHEHME 3afanus (3 Oamna). OTBeThTe Ha BOMPOCH (3 Oaynta).

[lepeyeHb MPUMEPHBIX BOIPOCOB IS CTYACHTOB HA 3alIUTE BHIMIOJIHEHHOTO 3afaHus. KakqoMy CTyIeHTHI 3a7aeTcs He
MeHee 3-X BOIPOCOB.

1. Y3 kakuX 3TanoB COCTOUT Tpoliecc OnocunTesa 6enka? HazoBure gJaHHbBIE STaIIbI.

. B gem 3akirouaeTcs mporpamMMa CHHTE3a N -TO TPUIIEHTHA ONPEAETICHHOTO OeIka YeloBeKa.

. Uro Takoe «mporpamma CHHTe3a OeKay,

. Kak nmpumensiercs Tabnuiia reHeTHIECKOTO Koza?

. KakoBa crpykTypa rena, xpassuiero HHGOpMaIHIo 0 CHHTE3€e IaHHOTo Oerka.

. YUro Takoe «reH», KakoBa 0COOCHHOCTB T'€Ha, KOAUPYIOMIETo MPOTrpaMMy Ballero Oeika.

. B yem 3akirodaeTcss 0cOOEHHOCTh XUMHYECKOTO CTPOCHUS N-TO TpHIDIeTa (KOJOHA) ONpeeIEHHOTO Oelka YeJIoBeKa.
. [losicHUTE TIpOIIECC TPAaHCKPUIIIIHA N-TO TPUILIETa (KOJOHA) OIPEACICHHOTO OeIKa YeIOBeKa.

9. laiiTe xapakTepucTHKy cxeme ctpoeHust M-PHK, xonupyromeit cuHTe3 onpeeneHHOro Oenka 4eoBeka.

10. HaiiTe XapaKTepUCTUKY IPOLECCY AKTUBUPOBAHUS aMHUHOKHUCIIOT.

11. TIpokoMMeHTHpY#ITE TIpoliecC 00pa30BaHUs TPAHCIIOPTHBIX (POPM AMHUHOKHCIIOT.

12. KakoBa oco6eHHOCTh cTpoerust aMuHOII T-PHK-cuaTeTa361?

13. JlaiiTe XapakTepUCTUKY TPAHCIIOPTHBIM (hopMaM aMUHOKHUCIIOT JIJIsl CHHTE3a JAaHHOTO TPHUIENTH/IA.

14. Ocobennoctn nanIuupyromeii T-PHK.

15. Ocobennoctu Tepmunupytoniei T-PHK.

16. UTo Takoe «TpaHCISAIU», U3 CKOJIBKY 3TAMOB U TJe OHA IPOTEKAET?

17. OcoOeHHOCTH WHHUIIUAIIH TPAHCIIALINH.

18. OcoOeHHOCTH AITOHTAIHS TPAHCIISAIUH.

19. TIpokomMmeHTHpY#Te Tmpolecc 00pa3oBaHUs TENTHUAHBIX CBSI3CH MEXKIy aMUHOKHCIOTAMHU: BXOJ MEpPBOM
aMUHOKHUCIIOTHI; BXOJI N -/ aMHHOKHUCIIOTHI.

20. OcoOeHHOCTH TepMUHALINY TPAHCIISIIINH.

21. OtaencHue CHHTE3UPOBAHHOM MOJMICIITUAHON LETH U BBIXOJ €€ U3 pUOOCOMBL.

22. O6mas cxema buocuHTe3a Oeika

HUroro 15 6aios

oukrwbdE

(e BN e NV, I - US I \O]

BapuanT 2

brox 1

1.1. BemonauTe TecToBbIle 3aaanus (3 6amia). Beibepure oiuH BapuaHT OTBETA.
1. OcHoBHOI1 nocTynat MojekysipHoii 6uonoruu (0,2 Gaa):
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DoHA OLIEHOYHBIX CPEACTB AT MPOBEACHUS IPOMEKYTOYHOH aTTeCTALUH

1) IHK — benox — PHK;
3) PHK — benok — JIHK;

2) HHK — PHK — bernok;
4) PHK — JTHK — benok.

2. O0bexTOM MoJeKyJsipHOr Ononoruu siBisitores (0,2 Gaua):

1) MHKpPOOpPraHU3MBI,
3) pacteHus;

2) >KUBOTHBIE;
4) Bce KUBBIE OPraHU3MBI.

3. MeTox peHTreHOCTPYKTYpPHOTo aHainn3a ocHoBaH Ha (0,2 6asuia):

1) TepeMeIeHIN
3JIEKTPOMArHUTHOM IIOJIE;

3) W3MEHEHWH CTPYKTYpHI BEIIECTB MO BIUSHHEM
PEHTI€HOBCKHX JIy4eH;

CTPYKTYPHBIX  €IUHHUI] B

2) mudpaknuu peHTTEHOBCKUX JTydei;

4) pasNOXKCHWU BEIIECTB Ha COCTaBHBIC YacCTH B
3JIEKTPOMArHUTHOM IIOJIE.

4. CBepXBTOPUYHBIE CTPYKTYPHI MIPpeACcTaBILIOT coboii (0,2 6amna):

1) neBo3axkpyueHHbIE CIIUPANH;
3) yYHOpSAOYEHHYIO IO MONI0CaM KIETKH TPETHUYHYIO

CTPYKTYDY,

2) mpaBo3aKpy4€HHbIE CITUPAIH;
4)  oHepreTHYecKd INpeaIovYnuTaeMble aHCaMOIIn
BTOPUYHBIX CTPYKTYP.

5. PerynaTopHsIil 371eMeHT reHa, HecyIlui GyHKIHIO akTHBaTOpa TpaHcKpunuuu — 3to (0,2 Gama):

1) »K30H;
3) sHxaHcep;

2) mpomoTop;
4) caiinencep.

6. CTpyKTypa 3yKapHOTHIECKOTO T€Ha, OTCYTCTBYIOIIas B TeHoMe mpokaproT (0,2 6ama):

1) mpomortop;
3) PHK-nmonmmepa3sa;

2) D9K30H;
4) TpaHCIIO30H.

7. CKOJIBKO THIIOB T€HOMOB IIO PACIIOJIOKCHUIO TTOBTOPAOMINXCA U YHHUKAJIBbHBIX HOCJ'IG,Z[OBaTeHBHOCTeﬁ OIIPCACIICHO

yuensiMu (0,2 Oama):
1) nBa;
3) uertsIpe;

2) Tpu;
4) nATh.

8. IlommepkaHue CTPYKTYPHO LETOCTHOCTH XPOMOCOM; KOHTPOJIb 32 KIETOYHBIM POCTOM, Pa3MEPOM SApa; aJanTaiys
OpraHM3Ma K H3MECHEHHUSIM OKpPYKaroIIel cpebl - 310 ¢pyuknuu (0,2 baa):

1) manuHAPOMOB;
3) MOOMJIBHBIX JUCIIEPTUPOBAHHBIX T€HOB;

9. 'eHoM BUPYCOB MOXeET ObITh nipezcTanicH (0,2 Oama):

1) Tonpko ogHOLIETIOYSTHBIMHU KoyiblieBbIMU JIHK;
3) Tombko omHO U ABynenodedHbiMu PHK;

10. IMamurmpom — a10 (0,2 Oama):
1)  moclemoBaTENbHOCTh, COCTOSINAS TOJNBKO U3
IIypUHOBBIX OCHOBAaHMUII;

3) obpaTHOOeTyIIMe TIOCIEeI0BATENbHOCTH WU
oOpalieHHbIEe TIOBTOPHI;

11. Penapanus IHK — ato (0,2 6anna):

1) ImpoIiecc  CHHTE3a  JOYepHEH  MOJIEKYJBI
JIe30KCUPHOOHYKIIEMHOBOM KHACJIOTBI ~ Ha  MarpHie
poautenbckoi mosekysl JHK;

3) COTJIACOBAHHOE  BHECEHHE  pPa3phIBOB U

BOCccoenuHeHue eneit nByx crmpaneid JJHK ¢ o6pa3zoBannem
MPOTSDKEHHBIX TETEPOIYIUICKCHBIX 00IacTei;

2) cerrenutHbIX JJHK;
4) sHXaHCEpHI.

2) TOJBLKO AByLIeTIOYEYHBIMY JnHEHHBIME PHK;
4) KOJBIEBBIMU,  JHHECHHBIMHM, OJHO U
nsynenodeunsiMu JIHK u PHK.

2)  ToCnenoBaTeNbHOCTD,
MAPUMUINHOBBIX OCHOBaHHﬁ;
4) yHUKaNbHas IOCJIEAOBATEIBHOCTD.

COoCTOAImIIasA TOJBKO M3

2) yxynuenue xapakrepuctuk JHK;

4) ocobas (yHKOHS KICTOK, 3aKITIOYAIOIIAsACT B
CIIOCOOHOCTH HCHPABIISITh XUMHUYECKHE ITOBPEKACHUS U
pazpeiBbl B Monekynax JHK, mnoBpexnéHHoit mpu
HopMansHOM OnocunTese JJHK B kneTke minm B pesyibraTe
BO3/ICHCTBYS (PU3NUECKUX WIIM XMMUYECKHX areHTOB.

12. buonornyeckuii CMBICH aJbTepPHATUBHOTO ciiaiicuara coctout B (0,2 6anna):

1) pacIIUpeHuH
9yKapHOTHOTO TeHa;
3) STOMCTHYHOCTH DYKapHOTHOTO T€HOMA,
13. Onkorens! — 370 (0,2 6anna):
1) JHK- u PHK-conep:xamue BUpychl;
3) reHbl MIACTU/T;

KOAMPYIOUIEr0  MOTEHIHaNa

2) OoJiee S5KOHOMHOW OpTaHU3AIMH METa00IU3Ma;
4) TOBBIIIEHHONW yCTOMYMBOCTH SyYKAPHOT I'eHA.

2) reHbl MUTOXOHJIPHUH;
4) HCKYCCTBEHHO

CTPYKTYPBI.

CO3JaHHbIC TI'CHCTUYCCKHUC

14. CymecTBOBaHME NPHITAIOIINX TCHOB MPH U3YYEeHUH KyKypy3bl mokasan (0,2 6amia):

1) P.Xomnu;
3) b. Mak-KnunTok;
15. TIpomecc, xapakTepu3yIOIIUiCsI: HaOyXxaHue KIIETKH,

2) ®. Canrep;
4) C. Kum.

N3MECHCHHUE B CTPYKTYpE HHTOHHaBMaTH‘IeCKOﬁ u

BHYTPHKJIETOYHON MeMOpaH, BBICBOOOXKICHHE JIM30COMHBIX (JIMTHYECKHX) (DEPMEHTOB, JIM3UC KIIETKH, Ha3bpiBaetcs (0,2

Oarmna):
1) rumokcueit;
3) HEKpo3oM;
Bbiox 2 Pemute 3ama4qu mo MOJIEKYJIIPHONW OHOJIOTHH

2) amomnrTo3oMm;
4) ceKBEeHHpOBaHHE.
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2.1. IlepBbie 10 aMHHOKHCIIOT B LIeNHX B-MHCYIMHA: (PeHHUIIATaHUH-BAIMH-aclIaparnHOBasi KNCJIOTa-T Iy TaMUH-THCTH IMH-
JNeHIMH-IUCTEUH-TIUIHUH-cepuH-TucTuanH. Onpenenure crpykrypy HAHK, xomupyromero sty uacts uncynuHa Kaxoit
NPUHLIUI IPUMEHSETCS TIPH PELIeHUHN TaHHOW 3aaun? (1 Oamn).

2.2. Yyactok monekyns! JIHK, konupyromuii nonunenTu, iMeeT B HOpMe CIIEAYIOIINI ITOPSI0K a30THCTHIX OCHOBAHUI:
TTTTHIIAAAATAIITTATAITAA. Bo Bpems peruKanuy TpeTuil cieBa TUMHUH BbINal u3 nenu. Onpenenurte CTpyKTypy
MOJIMIENITUIHOM 11enH, KoanpyeMoi nanHbM yuyactkoMm JJHK, B HopMe n nocinie Beimanenust TumMuHa. Crienaiite BeiBoa. Urto
Takoe «reHeTndeckuil kom»? Jlalite eMy xapaktepuctuky (1 Oamr).

2.4. lomycTrM, HEKOTOPBII TeH dYKapHOTHYECKON KIIETKH COACPKUT 5 WHTPOHOB (ABa 1o 21 Hykmeotumdy, nsa mo 30
HYKJICOTHIOB, U OIWH 42 HyKIIeoTHAA) U 4 »Kk30Ha (1Ba 1o 120 HyKIICOTHAOB, OMUH 96 HYKICOTHAOB, OMUH 81 HYKICOTHN).
Kakoe gucmo xomoHoB Bxoaut B npo-MPHK u B MPHK? Omnpenenure Takke KOIHIECTBO aMHHOKUCIIOT B Oelke, KOTOPHIH
3amuQpoBaH B JTaHHOM TeHe. UTo Takoe KHHTPOH» U «3K30H»? (2 Oama).

bnox 3. [Ipe3eHTanus-3aimura BHIIOIHEHHBIX 331aHHI CaMOCTOSTEIbHON pabOoThl O TUCLUILIMHE HA BEIOOP CTYIEHTA

3.1. ITonGepuTe BOIPOCHI U 3aJaHusl [0 MOJIEKYJISIPHOI OMOJIOrMH IO TeMe Ul ydarmuxcsi 6a30BOro M yriryOJIeHHOTO
ypoBHs 00yueHus (He MeHee 4). OOocHyliTe cBOit BEIOOD (2 Oana)

3. 2. Iponecc OuocuHTe3a Oenka (Ha mMpuMepe N-HOTO TPUIENITHAA ONPEACICHHOro Oeika denoBeka). [IpeseHTyiiTe
BBINIOJTHEHMeE 3a1anus (3 Oama). OTBeThTE Ha Bompockl (3 Oamna).

HUroro 15 6annos.

Bompocs! k 3a1aHusiM IIpeICTaBICHBI B BapuaHTe 1.

OueHOYHBIH JIHCT K TUIIOBBIM 33JaHUsIM (MOJICIIBHBIE OTBETHI):

BapuanT 1

Biox 1

1.1 (3 6amma). Kirtou BHIMMOTHEHHS TECTOBBIX 3a/TaHUM:

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. Pemenue (1 6amn):

[lepBuuHas cTpykTypa Oenka: TIIIyTaMHH-TJIMIMH-aCIIapariHOBas KHCIOTa-IPOINH-TUPO3HH-BaJIHH-TIPOJIMH-BAINH-
THCTHIMH-(QEHUIaIaHKH.

uPHK: TAA-TTY-TAY-LHUY-YAY-TYY- HUI- I'YU-HAY-YVYY (Coenacno eenemuueckozo koda nepsuuHas
NOCe008AMENLHOCHb MOJCEN OMIUYAMbCSL N0 mpembeMy hykieomudy mpuniemog) (0,5 6amna).

Komupyromas nens (v +/IHK): OTT-IHIA-IITA-TTA-ATA-IIAA- IT'TT- HAI-T'TA-AAA (0,15 3a cocTaBiieHue
nenw, 0,05 Oana 3a yka3zaHue Ha3BaHUS JAHHOW IETIH).

Kommnemenrapras nens (win —JHK): TAA-TTT- TAT-OUT-TAT- I'TT- HUI-T'TLH-TAT-TTT

(0,15 3a cocraienue nenwu, 0,05 Oamna 3a yka3zaHwe Ha3BaHUS JaHHOW IETIH).

Ipuniun kommiementapHoctu: A kommiaemenTapHo T (8 THK), A xommiementapHo Y (B8 PHK), I' kommnemenTapHo 1]
(8 IHK u B PHK) (0,1 6amn).

2.2. Pemenue (1 6amn):

1. OnpeaenuM CTPYKTYpY MOJMIENITHAHON LienH, Koxgupyemoi nanabM ydactkoM JJHK, B Hopme

Komupyromas riens (wiu +/JHK): AAA-ALI-AAA-ATA-I[TT-ATA-ITAA (0,1 6amia).

nPHK: YVVY-VIT- YVVY-YAV-TAA-YAY-T'YYV (0,1 Gara).

6emnok (HopMa) (heH-TpU-(PeH-TUP-TITy-THP-BaI (0,1 6anma).

2. Onpenenum CTpYKTypy MOJUMNENTUAHON Lenu, koaupyemol nanueiM yuactkoM JAHK, nmocne Beinanenus ageHuHa

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

uPHK: YYV-TTVY- YYV-AVI-AAVY-AYT-YY (0,1 6anna).
0emnok (MyTarms) ¢deH-rm-peH-MeT-acH-MeT-(peH, Win Jei, B 3aBUCHMOCTH OT
MOCIEAYIOMIET0 TPETHEro HyKJICOTH 1A TPUILIETA. (0,1 Gamna).

BriBoa: Bo3MokHBIE HOpMYIHPOBKH «I3MEHEHHE OQHOTO HYKJIEOTH[A, IEPBOTO B KOJOHE, MPUBOJIUT K U3MEHEHUIO
MEPBUYHON CTPYKTYyphl Oenkay, «JlaHHas MyTammsi TpuBeNa K HM3MEHEHWIO TIEPBUYHONM CTPYKTYpPBI Oelkay
(0,1 6anna).

I'eHeTHyecKkuii KOX CBOMCTBEHHBIH BCEM JKMBBIM OpraHM3MaM CIIOCOO KOAWPOBAHHS IIOCIIEIOBAaTEIEHOCTH
aMUHOKHUCIIOTHBIX OCTaTKOB B COCTaBe OENKOB MPH MOMOIIN MOCIEIOBATEILHOCTH HYKJICOTHIIOB B COCTaBE HYKJICHHOBOM
KHCJIOTBI

Nmn «['eHeTHYeCKU KOJ — 3TO COOTBETCTBHUE KAXKIOH aMUHOKUCIOTE (BXOIAMICH B COCTaB OCIIKOB >KHUBOIO)
ONPEJEIICHHON MOCIEeI0BATENHOCTH TPEX HYKIIEOTH]IOB.

Wnu T'eHeTndeckuii KOJ — 3TO 3aBUCHUMOCTh MEXKAY OCHOBAHHSMH HYKIICHMHOBBIX KHCJIOT U aMHHOKHCIIOTAMH OeJIKa.
(;moboe u3 onpenencuuii 0,1 6ama).

CBO¥CTBa FeHETHYECKOT0 KOJIa.

1. Tpumnernocts. [log HUM MOHUMAOT TOT (PAKT, YTO EAVMHHIICH KOJA SBIIICTCS IOCIENOBATENLHOCTh M3 TpEX
HYKJIEOTHJIOB.

2. HempepbIBHOCTB (HET pa3leNWTEIbHBIX 3HAKOB MEXAY HYKICOTHIAMH) - OTCYTCTBHE BHYTPUTCHHBIX 3HAKOB
TIPETIMHAHUS

3. Hanmmume MeXTeHHBIX 3HAKOB NIPEMMHAHUS - HATMYUE CPEIU TPHUILIETOB HHUITMUPYIOMINX KOJTOHOB (C HUX HAYMHACTCS
OnocuHTe3 Oelka), KOJIOHOB - TEPMUHATOPOB (0003HAYAIOT KOHEI OMOCHHTE3a OeIKa).

4. KonmHeapHOCTh - COOTBETCTBHE JIMHCIHO mocnenoBareabHoCTH KomoHOB MPHK 1 amuHOKHCTOT B Oenke
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5. OnHOHANPaBIEHHOCTD - KOJAOHBI CUUTHIBAIOTCS B OJTHOM HallpaBJIEHUH - OT IEPBOr0 HYKJIEOTH A K MOCIEAYIOIIUM

6. HenepexpbiBaeMOCTb, HyKJI€OTU, BXOSIIUI B OUH TPUILIET, HE MOXKET BXOAUTh B IPYTOii.

7. OAHO3HAYHOCTb, KaXI0MYy TPHUILIETY COOTBETCTBYET TOJIbKO OJHA AMUHOKHCIIOTA.

8. BRIpOXK/I€HHOCTb, OJHON aMUHOKHCIIOTE MOKET COOTBETCTBOBATh HECKOIBKO TPUILIETOB.

9. YHUBepcanbHOCTb, TEHETUYECKUH KOJI XapaKTepeH AJIS BCeX JKUBBIX OPraHM3MOB Ha IUIaHETe 3eMIIs.

10. TlomMexOyCTOMUMBOCTb - OTHOIIEHHWE 4YHCIa KOHCEPBATUBHBIX 3aMEH K UHUCIY paJuKalbHBIX 3aMeEH.
(ykazaHo He MeHee 4 CBOHCTB, 0,2 Gamra).

2.3. Pemenue (2 Ganna):

Wntpon — yuactox JJHK, KoTOpeIii sBISAETCA YacThIO T€HA, HO HE COACP)KUT MH(OPMAINH O MOCIEIOBAaTEIEHOCTH
aMUHOKHUCIIOT Oenka. THBIME crtoBaMu, 3To TpaHCKpuOupyemsrii yaactok JJHK, koTopsrii ynanxsercs U3 cocTaBa TPaHCKHIITA
IIPU CIUTAMCHHTE; B PE3yIbTATe MOCIEI0BATEIBHOCTH, HAXOMAIINECS 1T0 00€ CTOPOHBI OT MHTPOHA (IK30HBI) 00BEINHSIOTCS.
(0,2 6asa).

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

CoryacHO (hOpMYJIMPOBKH 33/1a41 T'€H UMEET CTPYKTYPY:

I'eH: uHTPOH 1— 3K30H 1— UHTPOH 2 — 3K30H 2— MHTPOH 3 — 9k30H 3 — uHTpoH 4. (0,1 Gasna).

[Mpo-MPHK Tpanckpubupyercs co Becero rena. (0,1 damra).

[Mpo-MPHK: KonmuecTBo Hyki1€0THIOB B MHTpOHAX: 24 X 2 + 36 x 2 = 120 nykneorunos (0,1 Gamna).

KommgectBo HykireotnaoB B 5k30HaX: 120 x 2 + 96 = 336 nykneotumnos (0,1 6amna).
KommgectBo Hyxireotnnos B mpo-MPHK: 120 + 336 = 456 mykneotunos (0,1 Oamra).

MPHK npezncraBieHa TONbEKO 3K30HAMHU, CIEIOBATENBFHO, COCTOUT 13 336 HykieotuaoB (0,1 O6amna).

KomndecTBo aMHHOKHCIIOT B Oenlke, KOTOPHIH 3amm@poBaH B NaHHOM reHe, 336:3=112 amunokucmor. Kaxmas
aMHHOKHCIIOTa Koaupyetcst TpeMs Hykineotnaamu. (0,1 6amra).

BapuanT 2

Brok 1

1.1 (3 6anna). Kittou BBITIOJTHEHUS] 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.

Brnok 2

2.1. Pemenue (1 6amn):

[epBuuHas cTpykrypa Oeika: (eHHIaIaHUH-BaIMH-aCTapariHOBasi KHCJIOTAa-IITyTaMHH-TUCTUANH-JICHIIMH-INCTEHUH-
TJIMIUH-CEPUH-TUCTUANH.

uPHK: VVYV-TVV-TAV-HUA-HIAY-YVYA- VI'V- ITY-YUY-HAL (Coeracro eenemuueckoco Koda nepeuyHas
NOCe008AMENLHOCHb MOJCEN OMIUYAMbCSL N0 mpembeMy hykieomudy mpuniemog) (0,5 6amna).

Komupyromas nens (wnu +/JHK): AAA-TAA-LUTA-TTT-TTA-AAT-ALUA-LIIA-ATA-T'TT

(0,15 3a cocraienue nenwu, 0,05 Oamna 3a yka3zaHwe Ha3BaHUS JaHHOW IETIH).

Kommnemenrapnas nens (wim —JIHK): TTT-I'TT-TAT-IIHA-IIAT- TTA- TT'T- ITT-TUT-LALL

(0,15 3a cocraBnenue memnu, 0,05 6anna 3a ykazaHue Ha3BaHUS TaHHOM 11ETIN).

Ipunun kommiementapHocty: A kommiaemenTapHo T (B THK), A xommaementapHo Y (B8 PHK), I' kommnemenTapHo 1]
(8 IHK u B PHK) (0,1 6amn).

2.2. Pemenue (1 6amn):

1. OnpeaenuM CTPYKTYpY MOJMIENITHAHON LienH, Koxupyemoi nanasiM ydactkoM JJHK, B Hopme

Komupyromas nens (wmu +/JHK): TTT-TL-AAA-ATA-ITT-ATA-ITAA. (0,1 6amna).

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

6emnok (HopMa) nie-apr-QeH-THP-TITy-TUP-Bal (0,1 6anma).

2. Onpenenum CTpyKTypy MOJMNENTUAHON LenH, KoaupyeMoi nanHbiM yuactkoM JIHK, nocnie BblnaseHus THMUHA

Komupyromas nens (wnu +/JHK): TTT-HLHA-AAA-TAL-TTA-TALI-AA. (0,1 6amna).

uPHK: AAA-TTY- VYV-AVI-AAY-AVT-YY (0,1 6amwra).
0enox (MyTarus) TU3-TIH-(eH-MeT-aCH-MeT-(QeH, WIH JIeH, B 3aBUCHMOCTH OT
TTOCJIEAYIOMIETO TPEThET0 HYyKJIEOTHAA TPUILIETA. (0,1 6amna).

BriBoa: Bo3MokHBIE HOpMYIHPOBKH «I3MEHEHHE OQHOTO HYKJIEOTH[a, IEPBOTO B KOJOHE, MPUBOJIUT K U3MEHEHUIO
MEPBUYHON CTPYKTYyphl Oenkay, «JlaHHas MyTammsi TpuBeNa K W3MEHEHHIO TIEPBUYHONM CTPYKTYpPBI Oelkay
(0,1 6ammna).

l'eHeTHYeCKUA KOX CBONCTBEHHBI BCEM JKHBBIM OpraHM3MaM CIIOCO0 KOJMPOBAHHS —IOCIIEIOBATEIEHOCTH
aMUHOKHUCIIOTHBIX OCTAaTKOB B COCTaBe OEIKOB IPHU MOMOIIHU ITOCICIOBATEIBPHOCTA HYKJICOTHIOB B COCTaBE HYKIICHHOBOM
KHCJIOTBI

Nmn «['eHeTHYeCKU KOJ — 3TO COOTBETCTBUE KAXKIOH aMUHOKUCIOTE (BXOIAMICH B COCTaB OCIIKOB >KHUBOIO)
ONPECICHHON MOCIeI0BATENbHOCTU TPEX HYKIICOTH]IOB.

Wnu T'eHeTndeckuit KOJ — 3TO 3aBUCHMOCTh MEXKAY OCHOBAHHSMH HYKIICHMHOBBIX KHCJIOT U aMHHOKHCIIOTaMH OeJIKa.
(smroboe u3 onpenenennii 0,1 6amna).

CBo¥iCcTBa F€HETUYECKOTO KOJIa.

1. Tpumnernocts. [log HUM MOHUMAIOT TOT (PAKT, YTO EAVMHHIICH KOJA SBIIETCS IOCIEIOBATENLHOCTh M3 TpeEX
HYKJIEOTHJIOB.

2. HemnpepbIBHOCTB (HET pa3IeNWTEIbHBIX 3HAKOB MEXAY HYKICOTHIAAMH) - OTCYTCTBHE BHYTPHUTCHHBIX 3HAKOB
TIPETIMHAHUS
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3. Hayimume MeXreHHBIX 3HAKOB MPETMHAHKS - HAJTMYHE CPEJIU TPUIIJIETOB MHULIMUPYIOLIUX KOJIOHOB (C HUX HAauMHACTCS
OuocunTe3 Oelka), KOJJOHOB - TEPMHHATOPOB (0003HaYaIOT KOHEl OMOCHHTE3a OeKa).

4. KonnHeapHOCTb - COOTBETCTBHE JIMHEHHOM nociieroBaTesisHocTH KogoHoB MPHK 1 aMmuHOKMCTIOT B Oeke

5. OnHOHaNPaBICHHOCTH - KOJOHBI CUUTHIBAIOTCS B OJTHOM HallpaBJIEHUH - OT IEPBOr0 HYKJIEOTH 1A K MOCIEAYIOIIUM

6. HenepexpbiBaeMOCTb, HyKJI€OTU]I, BXOSIIUI B OUH TPUILIET, HE MOXKET BXOAUTh B IPYTOM.

7. ONHO3HAYHOCTb, KaXIOMy TPHUILIETY COOTBETCTBYET TOJIBKO OJHA AMUHOKHCIIOTA.

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

9. YHUBEpCANBbHOCTD, TCHETHYECKNH KO/ XapaKTEPEH AJISI BCEX JKUBBIX OPraHU3MOB Ha IUIAHETE 3eMIIs.

10. ITomMexOoyCTOMYMBOCTb - OTHOILEHUE YHCIA KOHCEPBAaTUBHBIX 3aMEH K YHUCIY paJuKalbHBIX 3aMEH.
(ykazaHo He MeHee 4 CBOHCTB, 0,2 Gaira).

2.3. Pemenne (2 6amna):

Wutpon — yuacrok JIHK, koTopswlii siBiIsieTCs YacThio IeHa, HO HE COJCPKUT MH(OpMalUH O IO0CIEJOBATEIbHOCTH
aMHHOKHCIIOT Oeska. IHBIMU crioBamH, 3To TpaHcKpuOupyemblii yuactok JJHK, koTopslii yaansercst u3 cocraBa TpaHCKUNTA
NP CIUIAMCUHTE; B PE3yJIbTaTe MOCIIeI0BATEIbHOCTH, HAXOIIIIUECS 10 00€ CTOPOHBI OT UHTPOHA (9K30HBI) 00BEANHSIOTCS.
(0,2 6asa).

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

CoryacHO (hOpMYJIMPOBKH 33/1a41 T'€H UMEET CTPYKTYPY:

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

IIpo-MPHK Ttpanckpubupyercs co Bcero rena. (0,1 damna).

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

KommgectBo HykireoTnaoB B 9k30HaX: 120 x 2 + 96 + 81 = 417 mykneorunos (0,1 6amna).
KommgectBo Hyxireotnnos B mpo-MPHK: 144 + 417 =561 mykneotunos (0,1 Gamra).

MPHK npezncraBieHa TONbKO 3K30HAMH, CIEIOBATENBHO, COCTOUT u3 417 Hykmeoruaos (0,1 O6amna).

KonmuecTBO aMHUHOKHCIOT B Oenke, KOTOpbIA 3ammdpoBaH B JaHHOM reHe, 417:3=139 amwunokucnor. Kaxnas
aMHUHOKHUCIIOTa Koaupyetcs Tpems Hykineotunamu. (0,1 6amna).

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

3.1. IlpumepHble 3aaHUS U BOIPOCHI:

Janst yuanpxcst 6a30BOro ypoBHs 00yueHuUs

1. Yuacrok monexynsl JJHK, kogupyromuii yacts nonumnentuaa umeet cieayoimee crpoenue: AIIITATAT THIAAITA.
Omnpenenure MoOcIe10BaTeIbHOCTE AMUHOKHCIIOT B TTOJTUIIEITHAE.

2. OnHa U3 1enel TIoKaroHa NMeeT CICAYIOIUH MOPsAA0K aMUHOKHUCIIOT: TPEOHHH-CEpHH-acaparui-THPO3HH-CEPHH-
TM3UH-TUpOo3uH. Onpenenute crpoerne ydactka JJHK, kogupyrommero 3Ty 4acTh IeNH TIIOKaroHa.

3. XuMmmdeckoe uccieIoBanne okasaio, uto 30% obmero uncita HykireotuanoB U-PHK npuxonutes Ha ypanmi, 26% —
Ha IIMTO3MH U 24% — Ha asieHnH. YTO MOXKHO CKa3aTh O HyKJICOTHHOM COCTABE COOTBETCTBYIOIETO YIAaCTKA JIBYXIIEIIOUEYHON
JHK, «cnenkom» ¢ KoToporo sBisieTcst uccineaoBannas u-PHK.

Jnst yuanuxcst yriryOIeHHOro ypoBHs 00ydYeHust

1. 3a kakoe Bpems mpousoiiner Ouocunre3 Ha onHoM u-PHK 5 monekyn B-uenu remorsioOuHa, cocrosuied n3z 146
OCTaTKOB aMHUHOKHUCIIOT (CKOPOCTh AJIOHTAIIUU — 6 aMUHOKHCIIOT B 1 ceK, BpeMsi MEXy IBYMsI MHUIIHAIIMSAMH — 5 CEK).

2. Onpenenure, KaKyr0 JJIHHY U MOJICKYJLIPHYIO MacCcy UMEET I'eH, 00eCIeunBaroIinii OMOCHHTE3 0 IIeTTH TeMOTIO0NHA,
B KoTopoi 141 aMHHOKHCIOTHBIH OCTaToK (paccrosHMe Mexny Hykiaeotunamu JIHK — 0,34 HMm; MonekymspHas macca
IyTDIeKca Je30KCHPHOOHYKIICOTHAOB — 649 [la).

3. Bam apyr mompocui ceKBEHHpOBaTh Bac nBa reHa Oaktepwii, oguH U3 KOTOpHIX kommpyeT JIHK-cBs3piBaromumi
PETyIATOPHBIN O€NOoK, a IPYroi — npoTeasy, aKTUBHYIO B KHCIIOH cpeze. IIpu aToMm oH ckaszan Bawm, uto ogHa u3 GakTepuii —
Me30(WIBHBIA MMOYBEHHBIH MHMKPOOPTaHM3M, a Jpyras — TepMOQMI M3 TOpsYero MCTOYHHKA, OJHAKO 3a0bLI MOJIHCATh
poOUpKH ¢ 0Opasiamu, epeJaHHBIMHI Ha CEKBEHUpOBaHUe. Y Bac moydmiiick ciieyromnye mnociaej0BaTeIbHOCTH:

1.1. ...AATTAA ATTTAA ATT TAT TTT I'l'T....

1.2, ..TOC OIT I'TTC AT I'TI THL] AAT TLTC. ..

[IpuBenens! 1Ba pparMeHTa KOAUPYIOMINX [ENeH, Ui y100CTBa pa30UThIe Ha KOJIOHBI, Hy>KHA TaOJUIa TeHETHIECKOTO
KoJa.

1. ITepeBeauTte mocnen0BaTeNHLHOCTH HYKIeOTH OB 1.1. 11 1.2 B mocyie[oBaTeIbHOCTH aMUHOKHCIIOT.

2. Kakas mocnenoBaTeIbHOCTh, BEPOSITHO, MPUHAMIEKHUT TePMODUIHHON OaKTeprH U modemy?

3. Kakas mocneioBaTebHOCTB, BEpOsITHO, koaupyeT JIHK-cBs3piBatomuii 6enok, u mouemy?

4. Kakas nocnenoBaTesIbHOCTh, BEPOATHO, KOJUPYET KUCITYIO IPOTeasy U nouemy?

OObsicHeHHE CTy/I€HTa K BBHIOOpPY 3a/1au (MpUMepHBIH oTBeT). J[iis yuamuxcst 6a30Boro ypoBHst 00y4YeHHsI peIIaratoTest
3a7a4M 110 paboTe ¢ TEHETHYECKUM KOIOM: Ha OIIpe/ielIeHne IIEpBUYHOM CTPYKTYpHI Oelka 1o cTpykType Mojekyis! JJHK; Ha
orpezeneHue cTpykrypsl Mosiekynsl JIHK no nepBrunoii cTpykType Oenka. st yqamumxcst yriyOJaeHHOTo YpOBHS 00ydeHHUs
IIpeAIaraloTcst 3aJja4 BapuaTUBHbIE 331241, B TOM YHCJIE ¥ U3 MaTepUaJiOB OJIMMITHA/ IO OHOJIOTHH.

Bo3MoxHBI apyTHe (OPMYITHPOBKH 3aAaHUH IS yHaIIuXcs, 32 KaKIbIH BEPHO TOA0OpaHHBIN BOIIPOC WIIN 33aJaHHE I10
0,5 6amna. (2 6anna)

3.2. CTyzeHT BEpHO BBINIOJIHUJ 3a/1aHue 1o TeMe «bruocnHTes O6enkay (Ha mpuMepe M-TPUTENTHIa ONpeIeIeHHOTo Oemka
(3 6amma). Hammuwe 1-2 Herpy0oi ommOKM CHIDKAaeT KoaudecTBo OayioB Ha 0,25; Hamuune 3-4 HerpyOoil OMMOKH CHI)KAeT
Koym4aecTBO Oasios Ha 0,5.

ITpu memoHCTpanuK BHIIOJHEHHOTO 33/1aHNS B PAMKaX CaMOCTOSITENBHON PabOThI IO ANCIMIUINHE HA BBIOODP CTYICHTA
CTYZIGHT yBEPEHHO, BEPHO, NIOJHOCTBHIO OTBEYAET Ha MOCTaBJIEHHBIH Bompoc (1 6aur); CTyJeHT YBEpEHHO, BEPHO, ITOJHOCTHIO
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DoHA OLIEHOYHBIX CPEACTB AT MPOBEACHUS IPOMEKYTOYHOH aTTeCTALUH

OTBEYACT Ha ITIOCTaBJICHHBIA BOINPOC, HO JOMyCKaeT He3HaunTenbHble ommoOku (0,75 Oamna); cTyJeHT KpaTKO OTBEYaeT Ha
MIOCTABJICHHBIH BOIPOC, AOIyCKaeT He3HauuTenbHble ommoku (0,5 damna).
JUist 3a1M T BBITOJIHEHUS 3aJaHusl IIPEAYCMOTPEHO 33/1aTh He MeHee 3 Bonpocos (3 Oaiia).

Metoaudeckue MaTtcepualibl, OPECACIAOMINE NPOLUCAYPY U KPUTCPHUU OLUCHUBAHUA C(l)OpMI/IpOBaHHOCTI/I KOMIETCHLMH
IIpyu MPOBCACHNU HpOMe)KyTO‘IHOI‘/II aTTeCTalun

3ager mpoBoauTcs B MUCbMEHHOW M ycTHOH (opme. CormacHo BPK Ha BeImomHeHWE 3amaHuil MPOMEKYTOYHOTO
KOHTPOJIS 110 KypCy OTBeIeHO oT 8 1o 12 Gamos.

CryzmeHTaMm npeasaraeTcs BHIIIOJHUTH OJUH U3 JBYX BAPHAHTOB 3a4ETHOW pabOTHI. 3adueTHas paboTa COCTOUT U3 TPEX
610K0B: | OJIOK — TecToBOE 3afaHue; 2 OJIOK — pemIeHne 3a1a4 10 MOJIEKYIApHOi Ononoruw; 3 OJ0K — Ipe3eHTannsI-3aInuTa
BBITIOJTHEHHBIX 33JJaHUil CaMOCTOSATENIHLHOM pabOTHI 10 AUCIMIUIMHE Ha BBIOOp cryaeHTa (1 3amaHue — moadop BONPOCOB H
3aJaHUi 10 MOJICKYJIIPHOM OMOJIOTHH IO TeMe JUIs y4aluxcs 0a30BOTO M YIiIyOJEeHHOTO ypOBHSI 0OyueHus; 2 3aJaHue —
«buocunTe3 6emkay).

3ayerHas padota (1 u 2 G110K) pacredaTsIBaeTCst 0 KOJIHMYECTBY CTYICHTOB.

Bo Bpemst 3aueTa CTYZEHTBI pacCaXXMBAIOTCS 3a MApTy 1o ogHOMY. [TosryuaroT pacneuaTKy ¢ 3aAaHUSMU U YUCTHIC JTUCTHI
T YePHOBUKOB U OTBETOB.

CrymenTtam 3ampeniaercs OOIIATBCS MEXIy COO0OH, MONB30BAThCS TaPKETaMH, KOHCIEKTAMH W Y4YeOHUKaMH.
HckioueHne cocTaBIsOT TaONUIbl TEHETHIECKOT0 KOAa M (esiepalibHbIe TOCYIapCTBEHHBIE 00pa30BaTeIbHbBIE CTAaHIAPThI
OCHOBHOTO 001IIeT0 00pa3oBaHusl.

Ha BemmonHeHme 3aueTHOI paboTh! (1 1 2 6110K) oTBomuTCA 1 akamemudeckuii yac. [lo ucTedeHNN BpeMeHHU CTYACHTHI
oOmeHuBaroTcst paboramu. [IpenogaBaTens pa3gaeT UM KIIIOYM C OTBETAMH M KPUTEPUSAMH OIeHKH. CTyAEHTHI MPOBEPST
paboTBl ApYr Opyra W BBICTAaBISIOT COOTBETCTBYIONIME Oayutbl. BhICTaBIeHHBIE Oalibl COOOMIAIOTCS IPEHNOAABATEIIO.
3ayeTHble pabOTHI BO3BPAILAIOTCS CTYJCHTaM JJIs CAaMOaHalIu3a U CaMOCTOSTEIbHON paboThl HaJl OIIOKaMH.

3areM CTyAEHTHI, BBHINOJIHUBIINE 3aJaHue 3 OJOoKa, MepexolsIT K BhICTyIuleHHI0. Ha BeicTymieHue oTtBoauTcs 3-4
MUHYTHI, Ha OTBETHI Ha BOIPOCHI 2-3 MUHYTBHI.

Banbl, nony4eHHbIe CTYIGHTOM Ha 3a4eTe, CyMMHUPYIOTCS ¢ HAOpaHHBIMU paHee OajlaMU M NIEPEBOASATCS B HTOTOBYIO
OIIEHKY 10 TUCIHIUIMHE.
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