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DoHA OLIEHOYHBIX CPEACTB I IPOBEACHUS IPOMEKYTOYHOM aTTeCTaluH

INosicHuTenbHad 3amucka

@®onpa oneHouHbIX cpeacTB (Hanee — POC) 11 NpOMEXYTOUHOM aTTecTalMM MO JUCLUILIMHE «MonekynspHas
Ouonorust c oOcHOBaMH OHOMH(GOPMATHKM» pa3paboTaH B COOTBETCTBUM C (elepaIbHBIM T'OCYAApPCTBEHHBIM
00pa3zoBaTeNbHBIM CTaHAAPTOM BBICIIETO0 O00pa3oBaHWs — OakamaBpuar [0 HampasieHHIo 1oxarotoBku 44.03.05
[enarorumyeckoe obpazoBanue (¢ ABYMsI MPOQHISIMH MTOJTOTOBKH), YTBEPKISHHOTO NPUKa30oM MuHHCTEpCTBa 00pa3oBaHus
n Hayku Poccmiickoit ®enepaumu or 22 ¢espans 2018 1. No 125, ocHoBHOW npodeccnoHanbHOM 00pazoBaTesbHOM
nporpamMmoii «buomnorms» u «XuMu» ¢ ydeToM TpeboBaHui npodeccnoHanbHoro crannapra «llemaror (memarormueckas
ESITENTFHOCTh B cepe NOUIKOIHHOTO, HAdalbHOTO OOMIero, OCHOBHOTO OOIIEro, CpegHero oOmero oOpa3oBaHUs)
(BocmHTaTEINB, YIUTENH)», YTBEP)KICHHOTO IPHKa30M MIHHCTEPCTBA TPYAA H COIMATIFHOM 3amuThl Poccuiickoit @eneparim
ot 18 okTsa6ps 2013 1. Ne 5441. (3apeructpupoan MunucrepctBoM roctuin Poccuiickoit @enepannu 6 nexkadps 2013 r.,
peructpanmonsbiii Ne 30550), ¢ u3MEHEHMAME, BHECEHHBIMH IpHUKa3aMH MUHHCTEPCTBA TPYAa U COMHAIBHOW 3aIllUTHI
Poccuiickoii ®enepanuun ot 25 nexabpst 2014 r. Ne 11158 (3apeructpupoBaH MuHHCTEpCTBOM FOCTHLMH Poccuiickoit
@enepannu 19 ¢espans 2015 r., perucrparmonnsiii Ne 36091) u or 5 aBrycra 2016 r. Ne 422H (3aperucrpupoBaH
MunuctepcTBoM roctunuu Poccuiickoit @eneparun 23 aBrycra 2016 r., peructpanuonsslif Ne 43326).

Henb dOC JUIsL HpOMe)KyTO‘IHOﬁ aTTeCTallul — YCTAHOBJICHUC YPOBHA C(i)OpMPIpOBaHHOCTI/I YaCcTH KOMIICTCHIMUH
OIIK-8. Criocoben OCYIIECTBJIATD NMEAArOTUICCKYIO ACATCIBbHOCTD HAa OCHOBE CIICIIUAJIbHBIX HAYUYHBIX 3HAHUH.

3amaun ®OC i TPOMEXKYTOYHOH aTTeCTAIlMH — KOHTPOJIb KAadecTBAa W YPOBHS JOCTIDKCHHS OOpa3oBaTEIHHBIX
PE3YNBTATOB MO OPMUPYEMBIM B COOTBETCTBHH C yIEOHBIM [UNIAHOM KOMIICTECHIIHSM:

OIIK-8. CiocoOeH oCymIeCTBIIATh MEAarOTHUECKYI0 JesTeILHOCTh Ha OCHOBE CIICIIHATFHBIX HAYIHBIX 3HAHHH

OIIK-8.1. 3HaeT: WCTOPWIO, TEOPHUIO, 3aKOHOMEPHOCTH W TPHHIUIBI MOCTPOCHHA H (PYHKIMOHUPOBAHUS
00pa3oBaTeIbHOTO IPOLIEcca, POJIb U MECTO 00pa30BaHMs B XKHU3HHU YEJIOBEKa 1 00IIECTBa, COBPEMEHHOE COCTOSIHUE HAyYHOH
00acTu, COOTBETCTBYIONIEH ITPENoaBacMOMYy MPEAMETY; IPUKIIaJHOE 3HAUCHNUE HAYKH; CIEHU(UYECKAE METOIBI HAYYHOTO
MMO3HAHUSA B 00beMe, 00ECIICYHBAOIIEM MTPEMOIaBaHIE YUCOHBIX MPEIMETOB

3HaeT MpeAMET H3YYCHUS MOJICKYJSIPHOW OHONOTMH C OCHOBaMH OHMOMH(OPMATHKH, METOIbI HCCICIOBAHUSI B
MOJICKYJIIPHOWH OHMOJIOrMH, OCHOBHBIE OMOMH(OpMaTH4YeCKUe MporpaMmbl. OCOOCHHOCTH TPEXMEPHOTO CTPOEHHMS U CBOMCTB
MOJIEKYJI: OEJIKOB M HYKJICMHOBBIX KHCJIOT, 00ECIICYMBAIOIINX CYIIECTBOBAaHNE OHOIOTHUECKOi (pOpMBI IBMIKEHHST MaTEepUH;
0COOEHHOCTH CTPYKTYPhI F€HOMa BHPYCOB, (paroB M mpokapuor; 3ykapruoT. OcoOEHHOCTH B3aUMOACHCTBUII HYKJICHMHOBBIX
KUCJIOT U OeNKoB B oOecnedeHMH (YHKIMOHHUPOBAHMS JXMBBIX cHcTeM; mpouecchl permkanuu JIHK, reHermueckoit
PpEeKOMOMHAINH, TPAHCKPUIIIINH, MIPOIECCHHTa, OMOCHHTE3a OelKa M €ro 3TaloB, PEaKIUH MaTPHYHOTO CHHTE3a; CIOCOOBI
pemneHust 1 oOpMIIEHHS 334a4 10 MOJIEKYJISIPHOH Onosorun

TpeboBaHue K IPOLIETypPE OLCHKH:

[Nomemenune: yueOHas ayAUTOPHS C JOCTATOUHBIM KOJIMUECTBOM MOCAIOYHBIX MECT U3 pacyera | CTy/AEHT 3a napTou.

OOopyznoBaHue: KOMIIBIOTEP, IPOEKTOP, IKPaH, IPUHTEDP.

WHCTpyMEHTHI: He IPEAYCMOTPEHBI.

PacxomHblie MaTepuabl: mucyast Oymara popmara A4, KapTpUIK.

JlocTyn K TOTIOJIHUTEIHHBIM CIIPABOYHBIM MaTepHajiaM: TaOJINIbI TeHETHYECKOTO KoJia U (eiepaIbHbIe
rocy/iapCTBeHHbIE 00pa30BaTe/IbHbIE CTAHIAPTHI CPEJHEro 00LIero oopa3oBaHusl.

Hopwmsr Bpemenu: 1 akagemMudeckuii 9ac (Ha BBIOJHEHUE 3a1aHUH Oyioka | u 2), Ha TIpe3eHTANNI0-3aIIUTy
BBIITOJTHEHHBIX 3aJIJaHUH CaMOCTOSITENILHOI paOoTHI 10 JUCIMIUIMHE Ha BBIOOD CTy/eHTa He Oojee 7 MUH Ha OJTHOTO CTYZIEHTa
(670K 3).

KoM1uteKT OIeHOYHBIX CPEACTB IS MPOBEACHUS IIPOMEKYTOUHOH aTTeCTAI[UH
[IpoBepsieMbie KOMITETCHIINH:
Crnoco0eH OCYIIECTBIIATh MEAarOTHUECKYIO IEATENBHOCTh HA OCHOBE CIIEIMalbHBIX HayuHbIX 3HaHu# (OT1K-8)

IIpoBepsieMblit UHAUKATOP TOCTUKEHUSI KOMIIETCHIUU:

OIIK-8.1. 3Haer: HCTOPHIO, TEOPHUIO, 3aKOHOMEPHOCTH U MPHHIUIBI TIOCTPOGHUS U (YHKIMOHHPOBAHUS
00pazoBaTesbHOrO polecca, POJib U MECTO 00pa30BaHMs B XKM3HHU YEJIOBEKa U OOLIECTBA, COBPEMEHHOE COCTOSHUE HAYYHOU
00J1acTr, COOTBETCTBYIOMIEH MTPENOaBacMOMY IIPEAMETY; IPHUKIAJHOE 3HAaUCHNE HAYKH; CIIENN(HIECKHE METOAbI HAYyIHOTO
MIO3HaHMS B 00BbEMeE, 00eCIICUNBAIONIEM TIPETIoJaBaHie yIeOHbIX IPEIMETOB

[TpoBepsiemslit 00pa3oBaTeNIbHBII PE3yIbTAT:

3HaeT mpeaMeT H3YYEHHsS MOJICKYJISIPHOW OHOJIOTMM C OCHOBAaMHM OHOMH(MOPMATHKH; METOJABl HCCIEOBAaHHUS B
MOJIEKYJISIPHOH OMOJIOTHH, OCHOBHBIE OMoMH(pOpMaTHdeckne nporpaMmbl. OCOOEHHOCTH TPEXMEPHOTI'O CTPOEHHS M CBOMCTB
MOJIEKYJT: OETTKOB M HYKJICHHOBBIX KHCIIOT, 00€CIIEUNBAIOIINX CYIIECTBOBAaHUE OMOJIOTHYECKON (DOPMBI IBMKECHUS MaTepHH;
0COOEHHOCTH CTPYKTYpPHI T€HOMa BHUPYCOB, ()aroB M MPOKapuoT; 3yKapHuoT. OCOOEHHOCTH B3aUMOJICHCTBUI HYKJICHHOBBIX
KHCIOT W OenkoB B oOecmeueHMH (QYHKIIMOHHUPOBAHMS JKMUBBIX cucTeM; mpouecchl perumukammu JHK, renermdeckoit
pEeKOMOMHAIINH, TPAHCKPUIIINY, MPOIIECCHHTa, OMOCHHTe3a OeJKa M ero 3TAIloB, PEakIMi MAaTPUYHOTO CHHTE3a; CIIOCOOBI
pemeHus u 0hOPMIIEHUS 3a/1a4 [0 MOJICKYJISIPHON OHOJIOTHH.
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DoHA OLIEHOYHBIX CPEACTB I IPOBEACHUS IPOMEKYTOYHOM aTTeCTaluH

[Tpumep THUNOBBIX 3a1aHKH (OLIEHOYHBIE MaTEPHUAIIBI):
Bapuant 1
Bnoxk 1

1.1. BemmosHuTe TecToBbIe 3amanust (3 6ama). Beibepute onuH BapHaHT OTBETA.
1. MaructpanbHbIii yTh peain3anuy reneTndeckoi napopmanyuu B kierke (0,2 6amna):

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

2) IHK — PHK — bernok;
4) PHK — JHK — benoxk.

2.Bri6epure HesepHrrit oTBet. 3amadn Monekysipaoit Omnonoruu (0,2 6anna):

1) co3nanne GAHKOB I'€HOB;
3) reHOMHas JAKTHJIOCKOIIMS ['CHOB,;

2) BBIBEICHHE HOBBIX KYJIBTYp C/X pacTCHUN,
4) pacmmu(poBKa CTPYKTYpPHI TCHOB.

3. OBepu O.T. ycTaHOBMII, UYTO HOCHUTEINb TeHETHYECKON HH(pOpMaIu He OeIoK, a.... (0,2 6ama):

1) PHK;
3) JHK;

2) ¢depmenr;
4) yraeBoJ.

4. OcHoBoroNIaraIIye CBEJACHUs 0 CTpyKType Mosekyan 6enkoB, JJHK u PHK noxyuenst ¢ momomrsio (0,2 6ana):

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

1) xierka, y KOTOPOH TOMOJIOTHYHBIE XPOMOCOMBI
HECyT pa3Hble (JOPMBI TOTO MM HHOTO T€Ha;

3) KueTkw, cojaepkalmipe 1Ba Wik Oonee snep,
HUMEIOIINX Pa3IWYHbIE TCHOTHIBI, KOTOPBIE ITOTYJalOTCS
TP CIIMSTHUN COMATHYECKHX KIIETOK;

2) PEHTITeHOCTPYKTYPHOT'O aHaJIN3a;
4) snekTpodopesa.

2) opraHW3M, HCIONB3YIOIIUN Ui CBOETO IHTaHHSA
TOTOBBIC OPraHWYECKHE BEIECTBA;

4) BemecTBO XpPOMOCOM, COXpaHSIONIee KOMITAKTHYIO
CTPYKTYpPY Ha BCEX CTAAUSIX KJIETOYHOTO IHKJIA.

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

1) comepxxanme JJHK B pacdere Ha 0oIHY KJIETKY y
JyKapHOT Ha 2-3 MopsKa BhIIIE, YeM y IPOKAPHOT;

3) MPHUCYTCTBYIOT HECTAOMIILHBIC 3JICMEHTHI;

2) TEeHETUYECKUI
KOMIIAaKTHOCTEIO;

MaTepual  XapaKTepU3yeTcCs

4) OTCYTCTBYIOT HECTAOMIbHBIC 3JICMEHTHI.

7. Bropoii Tum reHoMa (AiH THI Apo30(uIIbl) XapakTepusyercs tem, uto (0,2 6amia):

1) HeOoJIpLINe MOBTOPSIOIINECS
MOCJIEJOBATEIEHOCTH UYEPEAYIOTCSI € KOPOTKUMH YHHU-
KaJIbHBIMH II0CJIEIOBATEILHOCTIMHU;

3) HEOOJIBIIINE TTOBTOPSIOIIIAECS
MOCJIEIOBATEIEHOCTH YEPEayIOTCS C IIMHHBIMH YHU-
KaJIbHBIMH II0CJIEIOBATEILHOCTIMH;

8. Caremumutaeie IHK comepxxatcs (0,2 6amna):
1) B BBICOKOMIOBTOPSIOMIMXCS TIOCTIET0BATENBHOCTIX;

3) B yHUKQJIbHBIX MOCIIEI0BATEIBHOCTSIX;

2) JATMHHBIE TOBTOPSIONIMECS IOCICA0BATEIbHOCTH
TIePEMEKAIOTCS c eme Gostee JUITMHHBIMHA
TIOCIIEI0BATENLHOCTSAMH;

4) xapakTepeH U1 YEJIOBEKAa, KOMHATHOW MyXH,
XOMSTUKa, MOPCKOTO €Xa.

2) B
MIOCNIEI0BATENLHOCTSAX;
4) taxux /IHK He BeIIENAIOT.

YMEPEHHO MOBTOPSIOLTUXCS

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

1) TpaHCIIO30HEI;
3) cmeficepsr;
10. Permmmkanus — 3to mporecc, B kotopoM (0,2 6amna):
1) mpoucxonut cuaTe3 M-PHK;
3) puOOCOMBI y3HAIOT AaHTHUKO/IOHEI,

2) MHTPOHBI;
4) >HXaHCEpHI.

2) mpowucxoaut cuHTe3 (Kommposanue) JTHK;
4) o0pa3yroTcs MENTHIHBIC CBS3H.

11. BmepBrle anbTepHATUBHBIHN CIDTalicHHT TIokazaH y (0,2 Oaa):

1) ameHOBUPYCOB;
3) Hemaropl;
12. Bo Bpems nporeccunra He mpoucxoaut (0,2 Oama):
1) xomupoBanue 5'-konua PHK;
3) BbIpe3aHHe UHTPOHOB U CHIMBAHHUE YK30HOB;

2) IpO30QUILIEL,
4) MIIEKOIMTAIOIINX.

2) nonmaaeHunupoBanus 3'- konia PHK;
4) cUHTE3 MOJUMENTHIA.

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

1) Tombko oxHouenodewnoii PHK;
3) onno- u nBynenoueunoit PHK;

2) Tonpko aynenodeyHoi PHK;
4) omHo- n aBynenoueynoi JJHK.

14. ®akropsl, cTuMyupytomue kanueporenes (0,2 6amra):

1) peHTreHoBckue, y u Y®d-lIyun, KOTOpbIE
OKa3bIBAIOT Kak NpsAMOi moBpexaaromuil sddext Ha
ctpykTypy JAHK 3a cuer mosiBineHus paspblBOB B HUTSIX U
HapylIeHUH B CTPYKType a30THUCTBIX OCHOBAaHW, TaKk U
HETpSIMOM, BBI3BAHHBIM JEHCTBUEM Ha MAaKPOMOJIEKYJIbI
CBOOOTHOPATUKAIBHBIX (HOPM KHCIIOPOa, 00pa3yronuxcs
B TKaHSX 110/ BO3AECUCTBHEM OOIy4eHNS;

3) JHK- u PHK-comepxamme BHPYCHI, KOTOpBIC
BCTPaMBAIOTCA B KJICTOUYHBIA T€HOM U SKCIPECCHPYIOT TEHBI

2) XUMHYCCKHUEC BCIICCTBA:
ApOMATHYCCKUE YIJICBOAOPOAbI, aAPOMATUYCCKHUE aMHUHBI U
AMHWHOA30COCINHCHU A, HUTPO3aMHUHbI 1 aMU/IbI, a(I)HaTOKCI/IHLI,
HEKOTOPBIC JICKAPCTBCHHBIC ITPEIapaThl U AP.,

4) Bce mepedncIeHHBIE GaKTOPHI.
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DoHA OLIEHOYHBIX CPEACTB I IPOBEACHUS IPOMEKYTOYHOM aTTeCTaluH

U OEJIKOBBIC MPOJIYKTHI, BHI3BIBAIONINE HEOIUIACTHYECKYIO
TpaHcdopmaluio (OHKOTeHBI);

15. IlporpaMMa CaMOJIMKBHJIALMY, aKTHBUPYIOWIASACS MOJ BIMSHHUEM OINPENCICHHBIX BHEUIHUX WJIM BHYTPEHHHX

¢axropos, HazeiBaercs (0,2 6aa):
1) sxcmpeccueil reHoB; 2) HEKpO30M;
3) amomnrto3owm; 4) pecTpuKUueEH.

Biiok 2 Pemute 3amaun 110 MOJIEKYIISIpHO# Grostoruu (4 Gana)

2.1. OnHa u3 memeil puOOHYKIIEa3bl IOKEITYIOYHON JKelle3bl COCTOUT W3 CleAyromuX 10 aMHHOKHCIIOT: TIIyTaMUH-
TJIMIMH-aCTIaparvHOBasT KHUCIIOTa-IIPOIHH-THPO3UH-BAINH-TIPOJIHH-BAMH-TUCTUANH-(QeHNIananiH. OnpenenuTe CTpyKTypy
yaactka JJHK, xomupyromero 3Ty gacts menu puOoHyKiIeasbl. Kakoil mpuHINT NPIMEHSIETCS IPH PeIICHUN JAHHOW 3a1adu?
(1 6amn).

2.2. Yuactok monekyns! JIHK, konupyromuii nonunenTu i, UMeeT B HOpMe CIEAYIOIINI ITOPSI0K a30THCTHIX OCHOBAHUI:
AAAATIITAAAATAITTATAILIAA. Bo BpeMs peruKaiiiy TpeTuil ciieBa aieHuH Bblnal U3 1enu. Onpenenure CTpyKTypy
MOJIMIIENITUIHOM 1enH, Koaupyemoit nanabsiM yuactkoMm JJHK, B Hopme u mocne Bbinagenus agennna. Crenaiire BeiBoJ. Uto
TaKoe «reHetuueckuii koa»? Jlaiite eMy xapakrepuctuky (1 6amr).

2.3. N3BeCTHO, YTO OMpeieIeHHbIH I'eH DYKapUOTHYECKOM KIIETKH COAEPKUT 4 MHTpOHA (1Ba 110 24 HYKJIEOTH/a U JIBa MO
36 HykieoTun0B) U 3 5k30Ha (1Ba 1o 120 HYKJIEOTHIOB U OJIUH 96 HyKi1eoTH0B). Kakoe uncio komoHoB BxoauT B mpo-MPHK
n B MPHK? Ompenennre Takke KOJMYECTBO aMHHOKHCIIOT B Oellke, KOTOPHIH 3ammppoBaH B JaHHOM TeHe. Uto Takoe
CUHTPOH» U «3K30H»? (2 Oamna).

Bnox 3. [Ipe3eHTanusa-3aimuTa BHIIOJIHEHHBIX 33JaHIH CaMOCTOSATEIbHON pabOThI IO TUCIUILIHNHE HA BHIOOP CTyICHTA

3.1. [Tonbepure BOMPOCH U 3aJaHUS 0 MOJCKYISAPHOH OHOJOTHH MO TeMe JJIS yJalIuxcs 0a30BOTO M yIIIyOJICHHOTO
ypoBHs 00ydeHus (He MeHee 4). OOocHyiiTe cBOI BBIOOD (2 Oama)

3aganue 3.1 [uUId KaXIOTO CTYAEHTA JOJDKHO OBITh MHIWBHUAYAaNbHBIM W pa3liMuaTbCs TEeMOW YypoKa OHOIOTHH.
[TpumepHas TemMaTHKa ypoKOB OHOJIOTHH, COJIEPIKAIIUE BOIPOCH MOJIEKYJIApHOH Ononoruy, B 10 kiacce (0a30BbIi ypOBEHB):

1. Crpoenue u pyHKIHMH OEIKOB.

2. HyxkJenHOBBIE KHCIIOTHI U X POJIb B XKM3HEACSATEIBHOCTH KIIETKH.
3. T'enernueckuii koa. Tpanckumius. CuHTE3 OSIKOB B KIIETKE.

4. Perynsuus TPaHCKUIILUK U TPAHCISIIMYU B KJIETKE M OpraHu3Me.

[IpumMepHas TeMaTHKa YPOKOB OHOIOTHH ¢ OMOXMMHUYECKUM cojiepkanueM B 10 kiacce (mpoduIbHbIN YPOBEHB):

Benku. CoctaB u cTpoeHHE OCITKOB.
CaoiicTBa 11 PYHKIIH OEIKOB.
Hyxneunosbie kucnotsl. AT®.

Peaknyn MaTpHIHOTO CHHTE3A.
BuocunTe3 Oenka.
Perynsiumst 0OMEHHBIX MPOLIECCOB B KIETKE

2. Ilpomecc OuocuHTe3a Oeika (Ha mpuMepe N-HOTO TPUIENTHIA OMpeAeicHHOro Oeika yenmoBeka). [Ipe3eHryiiTe
BhINOJTHEHHE 3a7anus (3 0amna). OTBeThTe Ha BOmpOCH (3 Oaya).

[lepedyeHp MpUMEPHBIX BONPOCOB AT CTYAEHTOB HA 3aIlIUTE BBIMOJHEHHOTO 3aiaHus. KaxnoMy cTyneHTH 3aaeTcs He
MeHee 3-X BOIPOCOB.

1. Y3 kakuX 3TanoB COCTOUT Tpoliecc Onocunresa 6enka? Ha3zoBure qaHHbBIE STaIIbI.

. B 1em 3akirouaercst mporpamma cuHTE3a N -ro TPUIENTHAA ONPEICIICHHOTO OeNKa YeI0BeKa.

. Uto Takoe «mporpamMmMa cuHTe3a Oenkay,

. Kak npumensercs Tabnmna reHeTHueckoro kojxa?

. KakoBa cTpykTypa rena, xpassmero HHGOpMAaIHIo O CHHTE3€ JaHHOTO OenKa.

. Uto Takoe «reH», KakoBa 0COOCHHOCTH I'€Ha, KOJUPYIOIIEro MporpaMMy Balllero Oernka.

. B 1uem 3akimrouaercst 0cOOEHHOCTh XMMHUYECKOTO CTPOEHHS N-TO TpuIlieTa (KOJIOHA) ONPEAETIeHHOTo OelKa YeIoBeKa.
. [TosicuuTe npoliecc TPaHCKPUIIKHU N-ro TpUILIeTa (KOAOHA) ONpeIeSIeHHOro Oelika YesioBeKa.

9. Haiite xapakTepucTHKy cxeme cTpoeHust M-PHK, xoaupyrorieli CHHTE3 OlpeeNieHHOTo Oellka YenoBeKa.

10. JlaiiTe XxapakTepUCTHKY MPOIECCY aKTUBUPOBAHHUS aMHHOKHUCIIOT.

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

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

13. [aiiTe XapaKTepUCTHKY TPAHCIIOPTHBIM ()OpMaM aMHHOKHCIIOT JJIsi CHHTE3a JAHHOTO TPUIEITHIA.

14. Ocobennoctn naHIUUpyromei T-PHK.

15. Ocobennoctu tepmunupyromei T-PHK.

16. Yto Takoe «TpaHCISILUs», U3 CKOJIBKH 3TAllOB U TJIe OHA NMPOTEKaeT?

17. OcoOeHHOCTH WHUIIHAIH TPAHCIIALIUH.

18. OcoOeHHOCTH AITOHTAIHS TPAHCIISAIUH.

19. TIpokoMMeHTHpYHTe mporecc 00pa30BaHUs TENTHIHBIX CBSI3EH MEXIYy AaMHUHOKHCIOTAMHU: BXOJX TEPBOU
aMHHOKHCIIOTBI; BXOJ[ N -if aMUHOKHCIIOTBHI.

20. OcobeHHOCTH TepMUHALINHY TPAHCIISIIINN.

21. OTaeneHne CUHTE3UPOBAHHOMN TOJTUIETITUTHOM IIEMU M BBIXO]] €€ U3 PUOOCOMBI.

22. Obmas cxema OMOCHHTE3a OeKa

HWroro 15 6aios
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DoHA OLIEHOYHBIX CPEACTB I IPOBEACHUS IPOMEKYTOYHOM aTTeCTaluH

BapuanT 2
Bnoxk 1

1.1. Bemnonnure tectoBble 3ananust (3 6amia). Beibepure oauH BapuaHT OTBeTa.
1. OcHoBHOI1 noctynat MojiekysipHoit 6uonoruu (0,2 Gama):

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

2) IHK — PHK — benok;
4) PHK — JIHK — benok.

2. OOBexTOM MOEKyIsIpHO# Onosnoruu sistrores (0,2 6anna):

1) MHKpOOpTaHHU3MEI;
3) pacteHus;

2) XUBOTHBIC;
4) Bce KUBBIC OPTaHU3MBEI.

3. Meron peHTTeHOCTPYKTYpHOTO aHanmu3a ocHoBaH Ha (0,2 6ama):

1) TepeMeIeHIN €IUHNAI[ B
3JIEKTPOMATHUTHOM TIOJIC;
3) U3MCHEHUH CTPYKTYPHI BEIICCTB TOJ BIUSHHEM

PEHTTeHOBCKUX JTy4dei;

CTPYKTYPHBIX

2) mudpaknuu peHTTEHOBCKUX JTy4eH;

4) Pa3JIOKCHUN BCUIECTB Ha COCTAaBHLBIC 4YaCTU B
OJICKTPOMArHuTHOM II0JIC.

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

1) neBo3axkpyueHHbIE CIIUPANH;
3) YHOpPSIOUEHHYIO IO TONI0CaM KIETKH TPETHUYHYIO

CTPYKTYPY;

2) mpaBo3aKkpyu€HHbIE CIIUPAIIH;
4)  oSHepreTHYecKd MNpearovYuTaeMble aHCaMOIIn
BTOPHYHBIX CTPYKTYP.

5. PerynsaTopHEIi 3IeMEeHT TeHa, HeCYIUi (YyHKIUIO aKTHBAaTopa TpaHckpunuu — 3To (0,2 6amna):

1) aK30H;
3) sHxXaHcep;

2) mpoMOTOp;
4) caitnencep.

6. CTpyKTypa 3yKapHOTHIECKOTO Te€Ha, OTCYTCTBYIOIas B TeHoMe npokapuort (0,2 6amra):

1) mpomorop;
3) PHK-nmonumepa3sa;

2) K30H;
4) TpaHCTIO30H.

7. CKOJIBKO THIIOB T'€HOMOB IIO PaCIOJIOKCHUIO TTOBTOPAOMIUXCA U YHUKAJIbHBIX mocJieIoBaTeIbHOCTEN OIIpPCaACICHO

yuensiMu (0,2 Gana):
1) nsa;
3) uetsIpe;

2) Tpu;
4) nATh.

8. IlopnepxaHue CTPYKTYPHOH IIETOCTHOCTH XPOMOCOM; KOHTPOJb 32 KJIETOYHBIM POCTOM, pa3MepOM spa; ajanTalus
OpraHr3Ma K H3MECHEHUAM OKpYy’Karomen cpesl - 3To pyHknuu (0,2 6amra):

1) manmHIPOMOB;
3) MOOHIbHBIX JUCIEPTUPOBAHHBIX TCHOB,;

9. 'eroM BUpycoB MOkeT OBITH TipeacTanieH (0,2 Oamna):

1) TonpKo ogHOLIETTOYSTHBIMU KoyiblieBbIMU JTHK;
3) Tonbko oaHO U ABynenodedHsiMu PHK;

10. TManuaapom — sto (0,2 Gamna):

1) mociemoBaTENBHOCTh, COCTOSINIAS TOJNBKO U3
IIypPUHOBBIX OCHOBAaHMUIi;
3) oOpartHOOerymue  TOCIENOBATENIbHOCTH  WUIH
o0palleHHbIE TIOBTOPHI;
11. Pemapanus JJHK — ato (0,2 6ama):
1) mpomecc  cuHTE3a  JJOYEpPHEH  MOJIEKYJIBI
JI€30KCHPHOOHYKIIENHOBOH KHCIIOTHI Ha  Marpuie

poautenbckoi mosekynsl JHK;

3)  coriacoBaHHOE  BHECEHHE  pa3phlBOB W
BOCcoenuHeHue 1eneit npyx crnupaiei JJHK ¢ o6pazoBannem
NPOTSHKEHHBIX FeTEPOIYTUIEKCHBIX 00JI1acTei;

2) cerremutHbIx JJHK;
4) sHXaHCEPHI.

2) TONBKO ABYIETIOYeYHBIMHU JuHEeHHbIME PHK;
4) KOJIBIICBBIMH, JIMHEHHBIMH, 0JTHO U
nsynenodeunsivu JIHK u PHK.

2) TOCIenoBaTENbHOCTD,
NUPUMHUIMHOBBIX OCHOBaHHUH;
4) yHUKaJbHas MOCIEI0BaTEIbHOCTb.

cocrodmas TOJbKO U3

2) yxyamenue xapaktepuctuk JHK;

4) ocobas (QyHKOHSA KICTOK, 3aKIIOYalomascs B
CMOCOOHOCTH HCIIPABNATh XMUMHYECKUE TOBPEXKICHUS H
paspeiBel B Mojekynax JHK, moBpexnéHHol mpu
HopMaspHOM OnocuuTe3e JJHK B kieTke wiu B pe3ysbTare
BO3JICHCTBUS GU3NIECKUX WITM XUMHUYECKHUX areHTOB.

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

1) paciIupeHun
9YKapHOTHOTO I'eHa;
3) SrOMCTHYHOCTH SYKAapHOTHOTO I'€HOMA;
13. Onxorens! — 370 (0,2 Gayua):
1) JHK- u PHK-conep:xamue BUpYCHI;
3) reHbl MIACTU/T;

KOAUPYIOLICTO IIOTCHIa1a

2) Ooiee S5KOHOMHOW OpTaHU3AIMH METa0OIH3Ma;
4) TOBBIIEHHON YCTOMYMBOCTH SYKapHOT I'eHa.
2) reHbl MUTOXOHJIPHH;

4) HCKYCCTBEHHO
CTPYKTYPBL.

CO31aHHBIC TCHCTHYCCKHUC

14. CymecTBOBaHUE MPHITAIONIUX TEHOB NP U3YYEHUH KYKypy3bl oka3zan (0,2 6amra):

1) P.Xomnu;
3) b. Mak-KnuHTOK;
15. Tlpomecc, xapakTepu3yIOIIUiics: HaOyXaHUe KIIETKH,

2) @. Canrep;
4) C. Kum.

N3MECHCHHUE B CTPYKTYpE LIPITO]'IJ'Ia?;MaTPI‘-IeCKOﬁ u

BHYTPHKJIETOYHON MeMOpaH, BBICBOOOXKICHHE JIM30COMHBIX (JIUTHYECKHX) (DEPMEHTOB, JIM3UC KIIeTKH, Ha3bpiBaeTcs (0,2

Oarma):
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1) runoxcuei; 2) amonTo3om;
3) Hekpo3oM; 4) cexkBEHHpOBaHHE.

Brnoxk 2 Pemmre 3a1a4u o MOJIEKyJIIpHOM OMOJIOTHU

2.1. IlepBble 10 aMHHOKHCIIOT B LIeNH B-MHCYIMHA: (DeHHUIIaTaHUH-BAIMH-acTIaparnHOBas KUCJIOTa-TJIyTaMUH-THCTHINH-
JeWIMH-IIMCTeNH-TITMINH-cepuH-TucTuanH. Ompenenure ctpyktypy HHK, komumpyromero sty wacte uHcynnHa Kakoii
NIPUHIUI IPUMEHSETCS TIPH PelIeHUH TaHHOoW 3amaun? (1 6amn).

2.2. Vaactok monekyisl JIHK, konupyromuii MoTUIenTH I, UMeeT B HOPME CIIEeTYIONTHIA IOPSITOK a30TUCTHIX OCHOBAHHIA:
TTTTHUAAAATALTTATALIAA. Bo Bpems peIuMKanii TPETHH clieBa TUMUH BhIMAN U3 Ienn. Onpenennute CTpYKTypy
MTOJIUIICTITHIHON [T, KogupyeMoit nanHeM ydactkoM JIHK, B HopMme u mocie BeimaneHus TuMuHa. Caenaiite BeiBod. Uto
Takoe «reHeTnyeckuit kom»? Jlalite eMy xapakTepuctuky (1 Oamr).

2.4. lomycTM, HEKOTOPBII TeH dYKaPHOTHIECKON KIIETKH COAEPKUT 5 WHTPOHOB (ABa 1o 21 Hykmeotumdy, aBsa mo 30
HYKJICOTH/IOB, U oauH 42 Hykineotuna) u 4 sk30Ha (1Ba no 120 HyKJIEOTHIOB, OJMH 96 HYKJIEOTHIOB, OAMH 81 HYKJICOTHT).
Kakoe uncno xogoHoB Bxoaut B npo-MPHK u B MPHK? Ompeznenure Takke KOIMYECTBO aMUHOKHCIIOT B OeNKe, KOTOPBIH
3amm@poBaH B JaHHOM reHe. YTo Takoe «MHTPOH» U «3K30H»? (2 Gaa).

bnok 3. TIpeseHTanus-3aimura BHIIOJIHEHHBIX 33aHIH CAMOCTOSATEIbHON paOOThI IO TUCLIUILIMHE HA BHIOOP CTYJCHTA

3.1. ITonGepuTe BOIPOCHI U 3aJaHusl [0 MOJIEKYJISIPHOI OMOJIOrMH 1O TeMe Ul ydaluxcsi 6a30BOro M yriryOJIeHHOTO
ypoBH: 00y4enus (He meHee 4). O0ocHyi#iTe cBoii BBIOOD (2 Oaruia)

3. 2. Tlponecc OmocuHTe3a Oenka (Ha mMpuMepe N-HOTO TPHUIIETITHAA OIpeAelieHHOro Oeika denoBeka). [IpeseHTyiiTe
BEITTONTHeHME 3amanus (3 6amna). OTBeTsTe Ha BOmpocH (3 Oaynta).

Hroro 15 6annos.

Bomnpocs! k 3aaHusIM TIPEICTaBICHBI B BapuaHTe 1.

OueHOYHBIH JIUCT K TUIIOBBIM 3aJaHUSAM (MO/ICIBHBIE OTBETHI):

Bapmnanr 1

Brok 1

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

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.

Brok 2

2.1. Pemenwue (1 6amn):

IlepBuunas cTpykTypa Oenka: INIyTaMHUH-TJIMIWH-aCIIaparHHOBasl KHCIOTA-TIPOINH-THPO3UH-BATHH-TIPOJIMH-BAJINH-
THCTHAVH-(QEHIIaaHNH.

uPHK: TAA-TTY-TAY-LHUY-VAY-T'YVY- HUI- T'YH-HAY-YVY (Coeracno ecenemuueckoco koda nepeuyHas
NOCNe008AMENLHOCHb MOJCEN OMIUYAMbCSL N0 mpembeMy HyKkieomudy mpuniemos) (0,5 6amna).

Komupyromas nens (v +/IHK): OTT-HIA-ITA-ITTA-ATA-LIAA- I'TT- HAT-I'TA-AAA (0,15 3a cocTaBiieHue
uenu, 0,05 6amia 3a ykazaHue Ha3BaHUs JAHHOU 1ISTIH).

Kommnemenrapnas uens (wm —1HK): TAA-ITT- FTAT-HUT-TAT-T'TT- HUUI-I' TH-LHAT-TTT

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

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

2.2. Pemenue (1 6amn):

1. Onpenenum CTpyKTypy MOJIMIENTUAHON 1ienu, KoaupyeMmon ganHbIM yuactkoM JTHK, B Hopme

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

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

6emok (HopMa) (eH-Tpu-peH-THP-TIYy-THP-BaJ (0,1 6anmna).

2. Onpenenum CTpyKTypy MOJUNENTUAHON Lenu, koaupyeMol nanHbiM yuactkoM JIHK, mocne BeinaneHus ageHuHa

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

uPHK: YVYV-TTY-VYV-AVI-AAY-AVT-YY (0,1 6anna).
0enok (MyTarus) ¢beH-ru-peH-meT-acH-MeT-)OeH, UK JIeH, B 3aBUCUMOCTH OT
MIOCJIEYIOMIETO TPETHETO HYKJIEOTHAA TPUILIETA. (0,1 6anna).

BoiBoa: Bo3MokHbBIE (HOpMYIHPOBKH «VI3MEHEHHE OJHOTO HYKJICOTH[A, MIEPBOrO B KOIOHE, MPUBOIUT K M3MEHCHHIO
MEPBUYHON CTPYKTYyphl Oejkay, «/laHHas MyTanusi TMpuBeda K H3MCHCHHIO IIEPBHYHOW CTPYKTYphI Oeiikay»
(0,1 6amna).

l'eHeTHUYeCKU KOX CBONCTBEHHBIH BCEM JKHBBIM OpraHW3MaM CIIOCO0 KOAMPOBAHHS —IMOCIIEIOBaTEIEHOCTH
aMUHOKHCIIOTHBIX OCTAaTKOB B COCTaBe OEIKOB IPH ITOMOIIM ITOCIECIOBATEIBPHOCTH HYKICOTHIOB B COCTaBE HYKICHHOBOU
KHCJIOTBI

Nmn «['eHeTHYeCKU KOJ — 3TO COOTBETCTBHE KAXKIOH aMUHOKUCIOTE (BXOIIICH B coOCTaB OCIIKOB JKHBOIO)
ONPEEIICHHOM MOCIeI0BATENLHOCTH TPEX HYKICOTHIIOB.

W T'eneTndeckuii KOJ — 3TO 3aBUCHMOCTh MEXAY OCHOBAHHMSIMHM HYKJICHHOBBIX KHCIOT U aMHHOKHCJIOTaMHU OeJKa.
(smroboe u3 onpenenennii 0,1 6amna).

CBoliCcTBa F€HETUYECKOTO KOJIa.

1. Tpumnernocts. [log HUM MOHUMAIOT TOT (AKT, YTO EAUHHICH KOJA SBJISAETCS IOCIEIOBATEIILHOCTh W3 TPEX
HYKJIEOTHJIOB.

2. HempepbIBHOCTB (HET pa3leNWTEIbHBIX 3HAKOB MEXAY HYKJICOTHIAMH) - OTCYTCTBHE BHYTPUTCHHBIX 3HAKOB
MIpEeNUHAHUS

Crpannna 6 u3 9



DoHA OLIEHOYHBIX CPEACTB I IPOBEACHUS IPOMEKYTOYHOM aTTeCTaluH

3. Hayimume MeXreHHBbIX 3HAKOB MPETUHAHMS - HAJTMYHE CPEU TPUIIJIETOB HHULIMUPYIOLIUX KOJJOHOB (C HUX HAaUMHACTCS
OuocunTe3 Oelka), KOJOHOB - TEPMHUHATOPOB (0003HaYaIOT KOHEl OMOCHHTE3a OeKa).

4. KonnHeapHOCTb - COOTBETCTBHE JIMHEHHOM nociieioBatesibHocTH KogoHoB MPHK 1 amuHOKMCTIOT B Oeke

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

6. HenepexpbiBaeMOCTb, HyKJI€OTU]I, BXOISIIUII B OUH TPUILIET, HE MOXKET BXOAUTH B IPYToOil.

7. ONHO3HAYHOCTb, KaXIOMY TPHUILIETY COOTBETCTBYET TOJIBKO OJHA AMUHOKHCIIOTA.

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

9. YHUBEpCANBbHOCTD, TCHETHUECKHI KO XapaKTePEH AJISI BCEX JKUBBIX OPraHN3MOB Ha IUTAHETE 3eMUIs.

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

2.3. Pemenue (2 6amna):

Wutpon — yuacrok JIHK, koTophIii sBIsieTCS YacThlo IeHa, HO HE COJCPKUT MH(OpMaluHM O IOCIEJOBATEIbHOCTH
aMHHOKHCIIOT Oeska. IHBIMU crioBamu, 3T0 TpaHCKpuOupyemblii yaactok JJHK, koTopeiii yaansercst u3 coctaBa TpaHCKHIITa
NP CIUIAMCUHTE; B PE3yJIbTaTe MOCIEI0BATEIbHOCTH, HAXOIIIINECS 110 00€ CTOPOHBI OT UHTPOHA (9K30HBI) 00BEANHSIOTCS.
(0,2 6asna).

DK30H — 3T0 nocienoBarensHocTh JJHK, koTopas o0sraHO npeacrasnena B 3penoit PHK. (0,1 6amna).

CoryacHO (hOpMYJITUPOBKH 33/1a41 T€H UMEET CTPYKTYpY:

I'en: mHTPOH 1— 9K30H 1— UHTPOH 2 — 3K30H 2— UHTPOH 3 — 3Kk30H 3 — uHTpPOH 4. (0,1 Gamra).

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

IMpo-MPHK: KonnuecTBO HYyKIEOTHIOB B HHTPOHAX: 24 X 2 + 36 x 2 = 120 nykieorunos (0,1 6amra).

KommgectBo HyxireotnnoB B 3k30HaX: 120 x 2 + 96 = 336 mykineorunos (0,1 6ama).
KommgectBo Hyxireotnnos B mpo-MPHK: 120 + 336 = 456 mykneotunos (0,1 Gamra).

MPHK npezncraBieHa TonbpKo 3K30HAMH, CIEIOBATENBHO, cOCTOUT U3 336 Hykieotnnos (0,1 O6amna).

KonmuecTBO aMUHOKHCIOT B Oenke, KOTOpPbIA 3ammdpoBaH B JaHHOM reHe, 336:3=112 amwuuokucnor. Kaxnas
aMHUHOKHUCIIOTa Koaupyercs Tpems Hykineotunamu. (0,1 6amna).

Bapmnanr 2

Brok 1

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

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: (eHWIaTaHWH-BAIMH-aCTIaparnHOBasl KHCIIOTA-TIIyTaMHH-TUCTUANH-TCHIIMH-IINCTEHH-
TIIMIUH-CEPUH-TUCTUANH.

uPHK: VVYV-TVV-TAV-HUA-HAV-YVA- VI'V- ITY-YUY-HAL (Coeracro eenemuueckoco Kkoda nepeuyHas
NOCIe008AMENLHOCH MONCEN OMIUYAMbCSL N0 Mpembemy Hykieomuoy mpuniemos) (0,5 Gamna).

Komupyromas nens (wnm +/IHK): AAA-UAA-LUTA-ITT-TTA-AAT-AHA-LIHA-ATA-I'TT

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

Kommnemenrapnas nens (win —JIHK): TTT-I'TT-IAT-HIA-IAT- TTA- TT'T- ITT-TUT-LAIL

(0,15 3a cocraBnenue nenu, 0,05 6anna 3a ykazaHue Ha3BaHUsI TaHHOM IIeTH).

Ipunun kommiementapHocty: A kommiaemenTapHo T (8 ITHK), 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 JIHK, B HOpme

Komupyromas nens (wmm +/JHK): TTT-THL-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 6anmna).

2. Onpenenum CTPyKTypy MOJUNENTHAHON 1IeTH, KOAUpyeMoi JaHHbIM yuacTkoM JIHK, mocie BoinmajieHus THMUHA

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

uPHK: AAA-TTY-YVYVY-AYI-AAY-AVT-YY (0,1 6amna).
0enok (MyTarus) TU3-TIH-(eH-MeT-aCH-MeT-(DeH, WK JIei, B 3aBUCUMOCTH OT
TIOCJIEYIOMIETO TPETHETO HYKJIEOTHAA TPUILIETA. (0,1 6ammna).

BriBoa: Bo3MoxkHBIE (OpMYIHPOBKH «/I3MEHEHHE OJHOTO HYKJIEOTHAA, IEPBOTO B KOJOHE, NMPUBOJUT K M3MEHEHHIO
NepBUYHON CTPYKTYypsl Oenka», «J/laHHas MyTamuss TIpuBena K W3MEHEHHMIO TIEPBHYHOH CTPYKTYphHl — Oenkay
(0,1 6amna).

I'eHeTnuecknii KOA CBOWCTBEHHBI BCEM JKMBBIM OpraHM3MaM Croco0 KOJMPOBAaHHS —I0CIIEJOBATEIbHOCTH
aMHHOKHCJIOTHBIX OCTaTKOB B COCTaBE OEJIKOB IIPH IOMOIIM ITOCJIEJOBATEIbHOCTH HYKJICOTHJIOB B COCTaBE HYKJIEHHOBOW
KHCJIOTBI

Nm «['eHeTHYecKuil KOJ — 3TO COOTBETCTBHE KaXKIAOH aMHUHOKHCIOTE (BXOAAIMIEH B cocTaB OEIIKOB >KHUBOTO)
OIPEJEIICHHOM N0CIIE0BATENBHOCTU TPEX HYKJIEOTHIOB.

W T'enerndecknii KOJ — 3TO 3aBUCHUMOCTDh MEXAY OCHOBAaHHMSAMH HYKJIEMHOBBIX KHCIOT M aMHHOKHCIIOTaMH OeJKa.
(smroboe u3 onpenenennii 0,1 6amna).

CBoiicTBa TEHETHYECKOTO KOJA.

1. TpumierHocts. Ilog HMM MOHMMAOT TOT (akT, YTO EIWHHUICH KOJa SBIAETCS IOCIEIOBAaTENFHOCTh U3 TpeX
HYKJICOTU/IOB.
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2. HenpepbIBHOCTB (HET pa3/ieNTEIbHBIX 3HAKOB MEXAy HYKJICOTHIAMH) - OTCYTCTBHE BHYTPHUICHHBIX 3HAKOB
NpeN1HAHUS

3. Hannuue MeXT€HHBIX 3HaKOB MPENMHAHUS - HATUYUE CPEU TPUILIETOB HHULIUUPYIOIUX KOJOHOB (C HUX HAYMHAETCS
OuocunTe3 Oelka), KOJOHOB - TEPMHHATOPOB (0003HaYaIOT KOHEll OMOCHHTE3a OeKa).

4. KonnHeapHOCTh - COOTBETCTBHE JIMHEHHOH MocienoBaTesibHOCTH KooHoB MPHK 1 aMmuHOKHCITIOT B Oeke

5. OnHOHANPaBICHHOCTD - KOJAOHBI CUUTHIBAIOTCS B OJTHOM HAallpaBJICHUH - OT IEPBOr0 HYKJIEOTH A K MOCICAYIOIIUM

6. HenepexpsiBaeMOCTh, HYKJICOTH, BXOSIIHNA B OAWH TPUIUIET, HE MOXKET BXOJIUTH B IPYTOM.

7. OOHO3HAYHOCTH, KaXKJOMY TPHIUIETY COOTBETCTBYET TOJILKO OJJHA aMUHOKHUCIIOTA.

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

9. YHUBEpCANbHOCTD, TCHETHYECKNH KO/ XapaKTEPEH AT BCEX JKUBBIX OPTaHW3MOB Ha IUTAHETE 3eMIIA.

10. ITomMexOyCTOWYMBOCTb - OTHOILEHUE YHCIA KOHCEPBAaTUBHBIX 3aMEH K YHUCIY paJuKalbHBIX 3aMEH.
(yxa3aHo He MeHee 4 cBOWCTB, 0,2 Oana).

2.3. Pemenue (2 6amna):

Wutpon — yuacrok JIHK, koTopslii sBIsieTCs YacThlo IeHa, HO HE COJCPKUT MH(OpMaLUHM O IOCIEJOBATEIbHOCTH
aMHHOKHCJIOT Oeska. IHBIMU crioBamu, 3T0 TpaHckpuOupyemslii yuactok JJHK, koTopslii yaansercst u3 coctaBa TpaHCKUITA
NP CIUIAMCUHTE; B PE3yJIbTaTe MOCIEI0BATEIbHOCTH, HAXOAAIINECS 110 00€ CTOPOHBI OT UHTPOHA (9K30HBI) 00BEANHSIOTCS.
(0,2 6asra).

OK30H — 310 ocnenoBarenbHOCTh JIHK, KoTOpast o6sraaO mpencrasneHa B 3penoit PHK. (0,1 6anma).

CornacHo (hopMyITHPOBKE 3aa4i T€H UMEET CTPYKTYPY:

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

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

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

KommgectBo HykimeoTnnoB B 3k30HaX: 120 x 2 + 96 + 81 = 417 myxneorunos (0,1 Oamna).
KonmuectBo HykneotusoB B npo-MPHK: 144 + 417 = 561 nykneotunos (0,1 6anna).

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

KonmuecTBo aMHUHOKHCIOT B Oenike, KOTOpBIA 3amudpoBaH B gaHHOM rene, 417:3=139 amunoxucnor. Kaxnas
aMHUHOKHUCIIOTa Koaupyetcs Tpems Hykineotunamu. (0,1 6amra).

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

3.1. IlpumepHble 3aaHUS U BOIPOCHI:

Jast yganiuxcst 6a30BOTo ypoBHS 00ydeHUS

1. Yuactok monekynsl JIHK, konupyromuit yacts nonunentuna uMeet caeayrouee crpoenue: AHUATAT THIHAAITA.
Omnpenenure mMocIe10BaTeIbHOCTE AMUHOKHCIIOT B TIOJUIIEITHAE.

2. OnHa U3 Uemnel TIoKaroHa NMeeT CIESAYIOIUH MOPAA0K aMHHOKUCIIOT: TPEOHHH-CEpHH-acaparuH-THPO3NH-CEPHH-
TM3uH-TUpOo3uH. Onpenenute crpoenne ydactka JJHK, konupyromero 3Ty yacTb HeNH TIIOKaroHa.

3. XuMudeckoe ucciaenoBanue nokasano, uro 30% oobmiero uncia nykiaeotunos u-PHK npuxoaurtcs Ha ypanun, 26% —
Ha IUTO3UH U 24% — Ha afileHnH. YTo MOXKHO CKa3aTh O HYKJI€OTHIHOM COCTAaBE COOTBETCTBYIONIETO yUacTKa ABYXLEIOYEUHON
JHK, «cnenkom» ¢ KOToporo sBisieTcs ucciaenoBanHas u-PHK.

Jns yganuxcs yriay0iaeHHOTO ypOBHS 00ydeHUs

1. 3a kakoe Bpems mpousoiiner Ouocunre3 Ha onHoM u-PHK 5 monekyn B-uenu remorsioOuHa, cocrosuied uz 146
OCTaTKOB aMHUHOKHUCIIOT (CKOPOCTh AJIOHTAIMU — 6 aMUHOKHCIIOT B 1 CeK, BpeMsi MEXy IBYyMSI MHUIHAIMAMH — 5 CEK).

2. Omnpeznenure, KaKyro JUIMHY M MOJIEKYJSIDHYIO Maccy UMeeT I'eH, 00ecIIeunBalonInii OMOCHHTE3 - [IETIH reMOTIIO0HHa,
B KoTopoil 141 aMHHOKHCIOTHBIA OCTAaTOK (paccrosHme Mexny Hykiaeotumamu JJHK — 0,34 HM; MonexymnspHas macca
IyTDIeKca Je30KCHPHOOHYKIICOTHAOB — 649 [la).

3. Bam gpyr mompocui ceKBEeHHpOBaTh Bac nBa reHa Oaktepwii, oguH U3 KOTOPHIX kKommpyeT HK-cBs3piBaromui
PETYJIATOPHBIN O€N0K, a APYroi — NpoTeasy, aKTUBHYIO B KHCIIOH cpeze. IIpu aToMm oH ckaszan Bam, uto onHa u3 6akTepuii —
Me30(WIBHBIA MMOYBEHHBIH MHKPOOPTaHM3M, a Jpyras — TepMOQMI M3 TOpSYero MCTOYHHMKA, OJHAKO 3a0bLI MOJIHCATh
IpoOUPKH ¢ 00pa3amMu, NepeJaHHbIMU Ha CEKBEHHPOBaHUE. Y Bac Momy4dmince ciaeayonye mociae10BaTeIbHOCTH:

1.1. ... AATTAA ATTTAA ATT TAT TT'TT'IT...

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

[MpuBenens! 1Ba GpparMeHTa KOAUPYIOUIMX LENeH, Ui ya00cTBa pa30UThie Ha KOJIOHBI, Hy)KHA TabJHIia FTeHeTHYECKOTo
Koja.

1. IlepeBeaure nocaea0BaTENbHOCTH HYKIOTUI0B 1.1. 1 1.2 B mociie[oBaTeIbHOCTH aMUHOKHCIIOT.

2. Kakas mociieoBaTenbHOCTD, BEPOSTHO, IPHHAIIICKHUT TEPMOPHIBHON OaKTepHn U ouemy?

3. Kakast mocne1oBaTeIbHOCTD, BEpOsITHO, koaupyeT JIHK-cBs3pBatomuii 6enok, n mouemy?

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

OObsicHeHHE CTy/IEHTa K BBHIOOpPY 3a/au (IpuMepHBIi oTBeT). i1 yuamuxcst 6a30BOro ypoBHst 00y4eHHsI IpeIaratoTest
3a7a4M 110 paboTe ¢ TEHETHYECKUM KOZIOM: Ha OIIpe/ieIeHne IIepBUYHOM CTPYKTYpHI Oelka 1o cTpykrype mosekyinst JJHK; na
ompeneneHue cTpykrypsl Moaekyis! JJHK mo nepBuanO# cTpykType Genka. st yqammxcs yriy0IeHHOTO YpOBHS 00y4eHuUs
MIpeUIaratoTCs 3a1a4y BapHaTUBHBIE 33/1a4H, B TOM YHCIIE X U3 MATEPHAIOB OJMMITHA IO OMOJIOTHH.

Bo3MosxHBI Ipyrue (GOopMyITHPOBKH 3aAaHUH JJIS yUaIIUXCs, 32 KOKIBIH BEPHO TOAOOPaHHBIN BOIIPOC MIIK 33aJaHHE I10
0,5 Gasna. (2 Gamia)

3.2. CtyzaeHT BEpHO BBITIOJIHUJ 3a/1aHue 10 TeMe «brocruHTes 6enmka» (Ha mpuMepe M-TPUTENTHIa ONpeIeIeHHOTO Oenmka
(3 6amna). Hamnuwe 1-2 HerpyOoii ommOKM CHIDKAaeT KoaudecTBo OansoB Ha 0,25; Hamuune 3-4 HerpyOoil ONTMOKHM CHI)KAeT
KOJIM4ecTBO O0aimioB Ha 0,5.
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DoHA OLIEHOYHBIX CPEACTB I IPOBEACHUS IPOMEKYTOYHOM aTTeCTaluH

[pu neMOHCTpAIMK BHIIOJHEHHOTO 3a/IaHKsI B PAMKaX CaMOCTOSATEILHON PabOThI MO JUCHHUILUIMHE HAa BBIOOP CTYACHTA
CTYJCHT YBEPEHHO, BEPHO, MIOJIHOCTHIO OTBEYACT HA MOCTABIICHHBIN Bompoc (1 0an); CTyIeHT YBEpEHHO, BEPHO, IOJTHOCTHIO
OTBEYACT HA MOCTABJICHHBIN BOMPOC, HO JOMyCKaeT He3HauuTelbHble omuOku (0,75 Gamna); CTYACHT KpaTKO OTBEYaeT Ha
MOCTABJICHHBIN BOIPOC, JOMYCKAeT He3HAUHUTENIbHbIC omuOku (0,5 Oanna).

J1Jis1 3aIUTHI BBITOJTHECHUS 3aJaHUs IPEIYCMOTPEHO 3a1aTh He MeHee 3 BompocoB (3 Oaa).

Mertoaudeckne MaTepHalbl, ONPEIEIAIONUE IPOLEIypyY U KPUTEPHH OLICHUBAHUSA C(HOPMUPOBAHHOCTH KOMIIETCHIINH
IIPU TIPOBEICHUH NTPOMEXKYTOUHOH aTTECTALUH

3ager mpoBoguTcs B MUCbMEHHOW m ycTHOH (opme. CormacHo BPK Ha BEImomHeHWE 3amaHuil MPOMEKYTOYHOTO
KOHTPOJIS TI0 Kypcy OTBeIeHO oT 5 1o 15 6amnos.

CryzneHTaM npejsiaraeTcs BBIIOJHHUTH OJUH U3 JBYX BAPHAHTOB 3a4€THOW pabOTHI. 3aueTHas paboTa COCTOUT M3 TPeX
6710K0B: 1 OJIOK — TecToBOE 3aaHue; 2 OJIOK — pelleHne 3a/1a4 110 MOJIEKYJIIPHOH OnoJioruu; 3 OJI0K — Mpe3eHTalys-3a1ura
BBINTOJTHEHHBIX 3aJJaHUil CaMOCTOSATENIHHOM pabOThI MO TUCHUIUIMHE HA BBIOOp cryneHTa (1 3amanue — moadop BONPOCOB H
3aJaHUi 10 MOJICKYJIIPHOM OMOJIOTHH IO TeMe JUIs y4aluxcsi 0a30BOT0 M yIiIyOJIeHHOTO ypOBHS oOydeHus; 2 3aJaHue —
«buocunTe3 6emkay).

3ayerHas padota (1 u 2 G110K) pacreqaTbIBaeTCst 0 KOJHMYECTBY CTYICHTOB.

Bo Bpemst 3aueTa CTyAEHTHI pacCaXUBAIOTCS 3a MApTy 1o ogHOMY. [lomydaroT pacriedaTKy ¢ 3aJaHUSIMA U YHCTHIC JIUCTHI
JUTSl YEPHOBUKOB U OTBETOB.

CryneHtam 3ampemraercss OoOIaTbcs MEXITy CO0O0H, IMONB30BAThCSA TaPKETaMH, KOHCIIEKTAMH H YIeOHHKaMU.
HcximoueHne cocTaBIsIOT TaONUIBI TEHETHIECKOT0 KoJa U (heiepanbHble TOCYAapCTBEHHBIE 00pa30BaTENbHBIC CTaHAAPTHI
OCHOBHOTO 001IIeTr0 00pa3oBaHusl.

Ha BemmonHeHme 3aueTHOI paboTs! (1 1 2 6110K) oTBomuTCA 1 akamemudeckuii yac. [lo ucTedeHnn BpeMeHHU CTYACHTHI
oOMmeHuBaroTcst padoramu. [IpenonaBaTenp pa3jaeT UM KIIOYM C OTBETAMH M KPUTEPHSMHU OLEHKHU. CTYAEHTHI IPOBEPST
paboThl APYr JApyra W BBICTABIAIOT COOTBETCTBYIOIIME Oaibl. BhICTaBiIeHHBIC 0aibl COOOIIAIOTCS MPEINOoaBaTelIro.
3ayeTHble pabOTHI BO3BPAILAIOTCS CTYJCHTAM JJIs CAMOaHalIu3a U CaMOCTOSTEIbHON paboThl HaJl OIIMOKaMH.

3areM CTyAEHTHI, BBHINOJHUBIINE 3aJaHue 3 OJI0Ka, MepexoJsIT K BhICTyIuleHHI0. Ha BeicTymieHue otBoauTcs 3-4
MUHYTHI, Ha OTBETHI Ha BOIPOCHI 2-3 MUHYTHI.

Banbl, nony4eHHbIE CTY/ICHTOM Ha 3a4eTe, CyYMMHUPYIOTCS ¢ HAOpaHHBIMU paHee OaljlaMU M NEPEBOASATCS B HTOTOBYIO
OLIEHKY I10 JUCILUIIINHE.

Crpannna 9 u3 9



