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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 «bromorms»y u «XuMus» ¢ yaeToM TpeboBaHHK npodeccroHanbHOro crannapra «llemaror (memarorndeckas
NESITeTFHOCTh B cepe TOUIKOIHHOTO, HAdalbHOTO OOMIero, OCHOBHOTO OOMIEro, cpexHero oOImmIero oOpa3oBaHMs)
(BocmHTATENB, YUUTENH)», YTBEPKICHHOTO IPHKa30oM MIHHCTEPCTBA TPYIa U COIMAIbHOI 3amuThl Poccuiickoit depepannn
ot 18 okTsa6ps 2013 1. Ne 5441. (3apeructpupoBan MunncTepcTBoM foctuiin Poccntickoit @exepannu 6 nexkadps 2013 r.,
peructparmonsbiii Ne 30550), ¢ u3MeHEHMAME, BHECEHHBIMH IpHKa3aMH MUHHCTEPCTBA TPyHa W COLMAIBHOW 3aIllUTHI
Poccuiickoii ®enepannu ot 25 nexabpst 2014 r. Ne 11151 (3apeructpupoBaH MuHHCTEPCTBOM FOCTHLIMHM Poccuiickoi
@enepanu 19 ¢despans 2015 r., perucrparmonnsiid Ne 36091) m or 5 asrycra 2016 r. Ne 422u (3aperucTpupoBaH
MunuctepcTBoM roctunuu Poccuiickoit @eneparun 23 aBrycra 2016 r., perucrpanuonHsiit Ne 43326).

Henb dOC JUIsL HpOMe)KyTO‘IHOﬁ aTTeCTallul — YCTAHOBJICHUC YPOBHA C(i)OpMPIpOBaHHOCTI/I YaCcTH KOMIICTCHIUH
OIIK-8. Criocoben OCYHIECTBJIATD NMEAArOTUICCKYI0 ACATCIbHOCTD Ha OCHOBE CIICIIUAJIbHBIX HAYYHbIX 3HAHUM.

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

OIIK-8. CriocobeH ocymecTBIATh MeIarormiecKyo JesITeIbHOCT Ha OCHOBE CHIEINAbHBIX HAYYHBIX 3HAHUN

OIIK-8.1. 3HaeT: WCTOPWIO, TEOPHUIO, 3aKOHOMEPHOCTH U MPHHIUIEI TIOCTPOCHUS W (yHKIMOHHPOBAHUS
00pa3oBaTeIbHOTO IPOoLEcca, POJIb U MECTO 00pa30BaHMs B XKHU3HHU YEJIOBEKa U 00IIECTBa, COBPEMEHHOE COCTOSIHUE HAyYHOH
00acTu, COOTBETCTBYIONIEH ITPENoAaBacMOMYy IIPEAMETY; IIPUKIIaTHOE 3HAUCHHE HAYKH; Clieln(HUECKHE METOAbI HAy4YHOTO
MMO3HAHUS B 00beMe, 00ECIICYMBAOIIEM MTPEMOIaBaHIE YUCOHBIX MPEIMETOB

3HaeT mpeAMET U3YYEHUs MOJICKYJISIPHOW OHOJOTMU C OCHOBaMHM OWOWH(OPMATHKH; METOABI HCCIEJOBAaHHS B
MOJIEKYJISIPHON OMOJIOrMH, OCHOBHBIE OMOMH(pOpMaTHUYecKue nMporpaMmMbl. OCOOEHHOCTH TPEXMEPHOTO CTPOSHHUS U CBOMCTB
MOJIEKYJI: OEJIKOB M HYKJICMHOBBIX KHCJIOT, 00ECIIEYMBAIOIINX CYLIECTBOBaHHE OMOJIOTNYECKON (OPMBI JBHKESHUSI MATEPHH;
0COOEHHOCTH CTPYKTYPBI T€eHOMa BHPYCOB, (paroB M NpoOKapHoT; 3yKapruoT. OcOOEHHOCTH B3aUMOAEHCTBUII HYKJICHMHOBBIX
KHCJIOT ¥ OenkoB B oOecnedeHWH (QyHKIMOHHUPOBAHHS >XMBBIX cucTeM; mpouecchl permmkaimuu JHK, reHermueckoi
PEeKOMOMHAINH, TPAHCKPHIIIINH, MIPOIECCHHTa, OMOCHHTE3a OelKa M €ro 3TAloB, PEaKIUH MAaTPHYHOTO CHHTE3a; CIIOCOOBI
pemneHust 1 oOpMIIEHHS 334a4 10 MOJIEKYJISIPHOH Onosorun

TpeboBanue k npoleype OLEHKH:

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

OOopyznoBaHue: KOMITBIOTEP, IPOEKTOP, IKPaH, MIPUHTEDP.

WHCTpYMEHTHI: HE IPEAYCMOTPEHBI.

PacxomHbie MaTepuabl: mucyast Oymara ¢opmara A4, KapTPUIK.

JloCTyI K TOTIOJIHUTETIHHBIM CIIPABOYHBIM MaTepHajiaM: TaOJINIbI TeHETHYECKOTO Kojia U (eiepaIbHbIe
roCyZIapCTBEHHbIE 00pa30BaTeNIbHBIE CTaHAAPThl CPETHEr0 00LIEero 00pa3oBaHusl.

Hopwmer Bpemenn: 1 akamemMudeckuii 9ac (Ha BBITOJMTHEHHE 3a0aHu Ooka 1 u 2), Ha pe3eHTAIHIO-3aIIUTY
BBIITOJTHEHHBIX 3a/IJaHUI CaMOCTOSITENILHOI paboTHI 10 AUCIMIUIMHE Ha BBIOOD CTy/leHTa He Oojee 7 MUH Ha OJTHOTO CTYZIEHTA
(670K 3).

KoMIIIeKT OI[EHOYHBIX CPECTB JUTsi IPOBEACHUS MPOMEKYTOUHOMN aTTEeCTA[N
[TpoBepsieMble KOMITETCHIHH:
Croco0€eH OCYIIECTBIIATH MEAarOrHUECKYIO IEATENBHOCTh HA OCHOBE CIIENMANbHBIX HayuHbIX 3HaHuit (OITK-8)

[TpoBepsieMblil HHANKATOP JTOCTIIKEHHUS] KOMITETEHIIUH:

OIIK-8.1. 3HaeT: WHCTOPWIO, TEOPHUIO, 3aKOHOMEPHOCTH U MPHHIMIBI TOCTPOCHUS W (yHKIMOHHPOBAHUS
00pa30BaTeNBHOTO POIIEcca, POJib U MECTO 00pa30BaHMs B )KU3HU YeIOBeKa U 00IIecTBa, COBPEMEHHOE COCTOSIHUE HAyYHOH
00acTi, COOTBETCTBYIOIIEH ITPENOAaBaeMOMY IIPEAMETY; ITPHUKIIaTHOE 3HAUCHHE HAYKH; CIIeN(HUIECKHE METOAbI HAyYHOTO
MO3HaHMS B 00BbEMe, 00ecIIeunBaIOIEM MIPeroJaBaHie y4eOHbIX IPeJMETOB

[TpoBepsiemsblit 00pa3oBaTeNIbHBII PE3yIIBTAT:

3HaeT NpeaMeT H3YYEHHsS MOJIEKYJISIPHOW OHOJIOTMM C OCHOBAaMHM OHOMH(MOPMATHKH; METOJABl HCCIEOBAaHHS B
MOJIEKYJISIPHOH OMOJIOTHH, OCHOBHBIE OMOoMH(pOpMaTHdeckne nporpaMMbl. OcOOEHHOCTH TPEXMEPHOTO CTPOCHUSI M CBOHCTB
MOJIEKYJI: OEJIKOB M HYKJICMHOBBIX KHCJIOT, 00ECIIeYHBAIOIINX CYIIECTBOBAHHE OHOJIIOTHYECKOH (POPMBI JBIKSHHUSI MaTEPHUH;
0COOEHHOCTH CTPYKTYpBI F€HOMa BHPYCOB, ()aroB M NpokapuoT; sykapuor. OcoOEeHHOCTH B3aMMOACHCTBUN HYKJIEHHOBBIX
KHCIIOT W OenkoB B obOecreueHWH (PYHKIIMOHUPOBAHUS JKUBBIX CUCTeM; mporecchl perumkamuu JIHK, reHetmueckoit
PEKOMOMHAIINY, TPAHCKPHUIIIINH, TIPOIIECCUHTa, OMOCHHTE3a Oellka M €ro JTaroB, PEaKIMA MATPUYHOTO CHHTE3a; CIIOCOOBI
penreHus u oopMIIeHHUS 33124 10 MOJICKYJISIPHON OMOJIOTHH.
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DoHA OLIEHOYHBIX CPEACTB AT MPOBEACHUS IPOMEKYTOYHOH aTTeCTALUH

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

1.1. BemonHuTe TecTOBBIC 3a1aHus (3 Oaia). Beioepure ofuH BapraHT OTBETA.
1. MaructpanbpHbIi yTh peaau3aiuy reHeTnaeckor nadopmaruu B kierke (0,2 6amia):

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

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

2.Bri6epure HeepHrlit oTBeT. 3amaun MoseKysipHO 6monoruu (0,2 6ama):

1) co3nganmne GAaHKOB I€HOB;
3) reHOMHas JAKTHJIOCKOIIMS ['CHOB,

2) BBIBEJICHHE HOBBIX KYJBTYP C/X PACTCHHIA;
4) pacmuppoBKa CTPYKTYPhI TCHOB.

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

1) PHK;
3) HHK;

2) depmenr;
4) yrieBon.

4. OcHoBoIIONIAraroIIye CBEJCHUS 0 CTpYKType Mojekyl 6enkos, JJHK u PHK noxyuenst ¢ nomomsto (0,2 6ana):

1) MHKpOCKOIHH;
3) xpomarorpaduu;
5. erepokapuon — 3710 ...(0,2 6amia):
1) xyeTka, y KOTOpPOHl TOMOJIOTHYHBIE XPOMOCOMBI
HECyT pa3Hble (JOPMBI TOTO HIIM HHOTO T€Ha;
3) KJeTKH, cofep’kamiue JBa WiIM Ooinee sep,
MUMEIOINX Pa3IWYHbIe TCHOTHIBI, KOTOPBIE IOIYYaloTCs
TP CITMSTHAN COMAaTHYECKHX KIIETOK;

2) PEHTITeHOCTPYKTYPHOT'O aHAJIN3a;
4) snekTpodopesa.

2) OpraHu3M, I/ICHOJ'IL3yIOHII/II71 JJIA CBOCTO ITMTAaHUA
TOTOBBIC OPTaHUYCCKHUEC BCIICCTBA,

4) BCHICCTBO XPOMOCOM, COXpaHAIOIICC KOMIIAKTHYIO
CTPYKTYPY Ha BCCX CTAAUAX KIICTOYHOI'O IUKJIA.

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

1) comepxxanme JJHK B pacuere Ha OIHY KIETKYy Y
JyKapHoT Ha 2-3 mopsaka BbIIlIe, YeM y IPOKAPHOT;

3) MPHUCYTCTBYIOT HECTAOMIILHBIC JICMEHTHI;

2) TE€HETUYECKUI
KOMIIAaKTHOCTEIO;

MaTepual  XapaKTepU3yeTcs

4) OTCYTCTBYIOT HECTAOMIIbHBIC 3JICMEHTHI.

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

1) HeOoJIbLINe MTOBTOPSIOIINECS
MOCJIEIOBATEIEHOCTH YEPEAYIOTCSI € KOPOTKUMH YHHU-
KaJIbHBIMH I10CJIEIOBATEILHOCTIMHU;

3) HEOOJIBIIINE TTOBTOPSIOIIIAECS
MOCJIEIOBATEIFHOCTH YEPENyIOTCS C JJIMHHBIMH YHH-
KaJIbHBIMH I10CJIEIOBATEILHOCTIMH;

8. Caremnmuthble JIHK conepxartcs (0,2 6amna):
1) B BBICOKOMIOBTOPSIOMIMXCS TIOCTEI0BATENBHOCTIX;

3) B yHHKJIbHBIX TIOCIIEI0BATEIBHOCTSIX;

2) JATMHHBIE TIOBTOPSIONIMECS IOCIEA0BATEIbHOCTH
TIePEMEKAIOTCS c eme Oostee JUITMHHBIMA
TIOCIIEI0BATENLHOCTSMU;

4) xapakTepeH I 4YEJIOBEKAa, KOMHATHOW MyXH,
XOMSIYKa, MOPCKOTO €Xa.

2) B
HOCIIEI0BATENbHOCTSIX;
4) Taxux /IHK He BBIIENAIOT.

YMEPEHHO MIOBTOPSIOLIUXCS

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

1) TpaHCIIO30HEI;
3) cmeficepsr;
10. Permmkanus — 3to mporecc, B koropom (0,2 Harmra):
1) mpoucxoaut cuaTe3 M-PHK;
3) puOOCOMBI Y3HAIOT aHTHUKO/IOHEI,

2) MHTPOHHI;
4) »HXaHCEpHI.

2) mpowucxoaut cuHTe3 (Kommposanue) JTHK;
4) 00pa3yroTcst MENTHIHBIC CBS3H.

11. BmepBrle anbTepHATUBHBIHN cIDTaiicHHT TIokazaH y (0,2 Oamna):

1) ameHOBUPYCOB;
3) HemaTommI;
12. Bo Bpems nponeccuara He nmpoucxoaurt (0,2 6anna):
1) xomupoBanue 5'-xonna PHK;
3) BbIpe3aHHe UHTPOHOB U CIIMBAHHUE YK30HOB;

2) ApO30QUILIEL,
4) MIIEKOTMTAIOIINX.

2) nonnagennimpoBanus 3'- konma PHK;
4) cuHTE3 MOJTUMENTH/IA.

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

1) tonbko onuonenoueunoi PHK;
3) onHo- u aByuenoueyHoit PHK;

2) Tosibko aByuenoveuynoir PHK;
4) omHo- u nByuenoueynoit JJHK.

14. ®akropsl, cTuMyHpylomue kaHueporenes (0,2 6amra):

1) peHTreHoBckue, y u Y®-myuu, KOTOpbIE
OKa3bIBAIOT Kak NpsAMO moBpexaaromuil sddext Ha
ctpyktypy JHK 3a cuer mosiBineHust pa3pbiBOB B HUTSIX U
HapylIeHUH B CTPYKTYpE a30THUCTBIX OCHOBaHW, TaKk U
HEIpsIMOM, BBI3BAHHBIM JEHCTBUEM Ha MAaKPOMOJIEKYJIbI
CBOOOTHOPATUKAIBHBIX (HOPM KHCIOPOa, 00pa3yromuxcs
B TKaHSX 110/ BO3ACUCTBHEM OOIydeHNS;

3) IHK- u PHK-conepamme BHUPYCBHI, KOTOpPBIE
BCTPAaUBAIOTCS B KJIETOYHBIN FEHOM U HKCIIPECCUPYIOT T'€HBI

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

4) Bce mepevyuciieHHbIe (HaKTOPHI.
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DoHA OLIEHOYHBIX CPEACTB AT MPOBEACHUS IPOMEKYTOYHOH aTTeCTALUH

U OEJIKOBBIC MPOJIYKTHI, BHI3BIBAIONINE HEOIUIACTHYECKYIO
TpaHcdopmaluio (OHKOTeHBI);

15. IlporpamMa CaMOJIMKBHJALMK, aKTHBUPYIOLIASCS MOJ BIMSHHUEM OINPENCICHHBIX BHEUIHUX WJIM BHYTPEHHHX

(axropos, HazpiBaercs (0,2 6ama):
1) sxcmpeccueil reHoB; 2) HEKpO30M;
3) amomnrto3owm; 4) pecTpuKUuUEH.

Biiok 2 PemmTe 3amaun 1o MOJIEKYIISpHOU Orostoruu (4 Gaa)

2.1. OnHa u3 memeil puOOHYKIIEa3bl IOKEITyTOYHON JKelle3bl COCTOUT U3 ciexyromux 10 aMHHOKHCIOT: TIyTaMUH-
TIIUIH-aCTIaparuHoBask KUCIOTa-TPOIMH-THPO3HH-BATNH-TIPOJIHH-BATNH-TUCTHANH-QeHmTananid. OnpenennuTe CTPyKTypy
yuactka JJHK, xogupyromero 3Ty gacts nenu puOoHyKiIea3sl. Kakoi mpuHINI IpUMEHSIeTCS TIPH PeIIeHUH TaHHOH 3a1aqn?
(1 6amm).

2.2. Yuactok Monekyisl JIHK, konupyromuii oTUnenTH I, UMeeT B HOpMe CIEeIYIOLUIUM MOPsIOK a30TUCTHIX OCHOBAHHIA:
AAAATIITAAAATAILTTATALIAA. Bo BpeMs peruKaiiy TpeTuil ciieBa aiecHuH Bblnanl U3 nenu. Onpenenure CTpyKTypy
MOJIMIENITUIHOM ey, KoaupyemMoii nanHbeM yuactkoM JIHK, B Hopme u nocne Bbimanenus agenuna. Crenaiire BeiBoj. Uto
TaKoe «reHetuueckuii koa»? Jlaiite emy xapakrepuctuky (1 6amr).

2.3. M3BeCTHO, YTO OIpe/eIeHHbIH I'eH DYKapUOTHYECKOM KIETKH COAEPKUT 4 MHTpoHA (1Ba 110 24 HYKJIEOTH/Ia U JIBa MO
36 HykseoTua0B) U 3 9k30Ha (1Ba 1o 120 HyKI€oTHIOB 1 oJ1uH 96 HyKineoTua0B). Kakoe uncno koaoHoB Bxoaut B npo-MPHK
u B MPHK? Ompenennre Takke KOJMYSCTBO aMHHOKHCIIOT B Oellke, KOTOPHIM 3ammppoBaH B JaHHOM TeHe. Uto Takoe
CHHTPOH» M «3K30H»? (2 Oarra).

Brok 3. [Ipe3eHTanus-3ammra BEIIOTHEHHBIX 3aJaHIIA CAMOCTOSTEIFHON pabOTHI 0 TUCIWIDIMHE Ha BEIOOP CTyIEHTa

3.1. [TonGepure BOMPOCH | 3aaHUS 0 MOJCKYJISIPHOH OHOJOTHU 1O TeMe U yJaluxcs 0a30BOTO U yriTyOIeHHOTO
ypoBH: o0y4deHus (He MeHee 4). O0ocHyi#iTe cBOI BEIOOD (2 Oama)

3amaname 3.1 AN KaXAOTO CTYIOCHTa OOJDKHO OBITh WHAWBHUAYAIFHBIM H pPaziIHYaThcs TEMOH ypoKa OHOIIOTHH.
[TpumepHas TemMaTuka ypoKoB OHOJIOTHH, COJIepIKalllue BOIPOCH MOJIEKYJIIpHOH Onosoruu, B 10 kinacce (0a30BbIi ypOBEHb):

1. Crpoenue u pyHKIMH OEIKOB.

2. HykienHOBBIE KHCIIOTHI M HX POJIb B XKM3HEACSATEIBHOCTH KIIETKH.
3. T'enernueckuii koa. Tpanckumius. CHHTE3 OSIKOB B KIIETKE.

4. Perynsuus TPaHCKUIILUK U TPAHCISIIMU B KJIETKE M OpraHu3Me.

IIpumMepHas TeMaTHKa YPOKOB OHOJIOIMU ¢ OHOXMMHUYECKHUM cojiepkanueM B 10 kinacce (mpoQiIbHbINA YPOBEHB):
Benku. CoctaB u cTpoeHIE OCITKOB.

CaoiicTBa 11 PYHKIIHH OCIIKOB.
Hyxneunosbie kucnotsl. AT®.

Peakiun MaTpU9IHOTO CHHTE3A.

BuocunTe3 Oenka.

Perymnanus 0OMEHHBIX POLIECCOB B KIIETKE

2. Ipouecc OuocunHTe3a Oenka (Ha MpuUMepe N-HOTO TPUIENTHAA OMpeesIeHHOro Oenka uenoBeka). lIpeseHtyiite
BhITIONTHEHME 3a1anus (3 6ayia). OTBeThTE Ha BOMPOCH (3 Oana).

[lepedyeHp MpUMEPHBIX BOIPOCOB AJISI CTYACHTOB HA 3aIIUTE BHIMOJIHEHHOTO 3aaHus. KaxkioMy CTyAeHTHI 3a7aeTcs He
MeHee 3-X BOIPOCOB.

1. Y3 kakuX 3TanoB COCTOUT Tpoliecc OnocunTesa 6enka? HazoBure qJaHHbBIE STAIbI.

. B yem 3akirodaeTcs mporpamMma CHHTE3a N -TO TPHUIIEHTHIA ONPEACICHHOTO OeIKa YeIoBeKa.

. Uro Takoe «mmporpamMma CHHTE3a OeIKay,

. Kak mpumensercs Tabnuiia reHeTHIecKoro Koaa?

. KakoBa ctpykrypa rena, Xxpassmero HHQPOpPMAIUIO O CHHTE3¢ TaHHOTO OenKa.

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

. B yem 3akirodaeTcss 0cOOEHHOCTh XUMHYECKOTO CTPOCHUS N-TO TpHIDIeTa (KOJOHA) ONpeelIeHHOTO Oelka YeJoBeKa.
. [TosicauTe MIpoIiecc TPaHCKPUMIMK N-TO TpUILIeTa (KOIOHA) OTPEeIEHHOTO OeJIKa YeIoBeKa.

9. llaiite xapakTepuCTHKY cxeme cTpoeHust M-PHK, koaupyrormiel CHHTE3 oIpeeNieHHOTo Oellka YeIoBeKa.

10. JlaiiTe XapaKTepHCTHKY MPOIeCcCy aKTUBUPOBAHUS aMHHOKHUCIIOT.

11. IIpokoMMeHTHpY#HTE TIpoliecc 00pa30BaHUS TPAHCIIOPTHBIX (POPM aMHUHOKHCIIOT.

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

13. [aiiTe XapakTepHCTHKY TPAHCIIOPTHBIM (hOpMaM aMHHOKHCIIOT JJIs CHHTE3a JAHHOTO TPUIETITHIA.

14. Ocobennoctu naHIUUpyomei T-PHK.

15. Ocobennoctu Tepmunupyomen T-PHK.

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

17. OcoOeHHOCTH WHHUIIHAIIIH TPAHCIIALINH.

18. OcoOeHHOCTH AITOHTAIHS TPAHCIISAIUH.

19. TIpokoMMeHTUpYHTe mporiecc 00pa3oBaHUs NENTHAHBIX CBS3€H MEXIy aMHHOKHCIOTAMHU: BXOJ TEpBOU
aMHHOKHCIIOTBI; BXOJI N -l aMUHOKHCIIOTBHI.

20. OcobeHHOCTH TepMUHALINHY TPAHCIISIIINN.

21. OTneneHue CUHTE3UPOBAHHOMN TOJIHUIICTITUTHOM IIEMU M BBIXOJ] €€ U3 pUOOCOMBI.

22. O6masg cxema OnocuHTE3a OeIKa

HUroro 15 6amtoB
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DoHA OLIEHOYHBIX CPEACTB AT MPOBEACHUS IPOMEKYTOYHOH aTTeCTALUH

Bapuant 2
Bnoxk 1

1.1. Bemmonnure tectoBble 3ananust (3 6amia). BeiObepure oauH BapuaHT OTBeTa.
1. OcHoBHOI1 nocTynat MojekysipHoii 6uonoruu (0,2 Gamia):

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

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

2. OOBexTOM MOEKYIspHO# Onosoruu sBisarorcs (0,2 Oamna):

1) MHUKpPOOPTaHU3MEI,
3) pacreHus;

2) KHUBOTHBIC;
4) Bce KUBBIC OPTaHU3MBI.

3. Meron peHTTeHOCTPYKTYPHOTO aHanm3a ocHoBaH Ha (0,2 6amra):

1) TepeMeIIeHIN
3JIEKTPOMATrHUTHOM TIOJIC;

3) U3MCHEHUHU CTPYKTYPHI BEIICCTB TOJ BIUSHHEM
PEHTTCHOBCKHUX JIy4eH;

CTPYKTYPHBIX  €IUHHUI] B

2) nudpaknuu peHTTEHOBCKUX JTy4ei;

4) Pa3JIOKCHUN BCIIECTB Ha COCTABHBLIC YaCTU B
OJICKTPOMArHuTHOM II0JIC.

4. CBepXBTOPHYHBIE CTPYKTYPHI NPEACTABISIIOT coboii (0,2 Gayma):

1) neBo3axkpyueHHbIE CIIUPANH;
3) YHOpSAOYEHHYIO IO MOII0CaM KIETKH TPETHUYHYIO

CTPYKTYDY,

2) mpaBo3aKpyu4€HHBIE CITUPAIH;
4)  oSHepreTHYecKd MNpeaIovYnTaeMble aHCaMOIIn
BTOPHYHBIX CTPYKTYP.

5. PerynaTopHEIi 3IeMeHT TeHa, HeCyInid (YHKIUIO aKTHBaTopa TpaHckpunmuy — 3To (0,2 6amna):

1) aK30H;
3) sHxaHcep;

2) MPOMOTOP;
4) caiinencep.

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

1) mpomortop;
3) PHK-nmonumepa3sa;

2) K30H;
4) TpaHCTIO30H.

7. CKOJIBKO THIIOB T'€HOMOB IIO PaCIOJIOKCHUIO TTOBTOPAOMIUXCA U YHUKAJIbHBIX MocJieIoBaTeIbHOCTEN OIpCaACICHO

yuenbiMu (0,2 6ana):
1) nBa;
3) uetsIpe;

2) Tpu;
4) nATh.

8. IlopnepxaHue CTPYKTYPHOH IIETOCTHOCTH XPOMOCOM; KOHTPOJB 33 KJIETOYHBIM POCTOM, Pa3MepOM spa; ajanTalus
OpraHr3Ma K H3MECHEHUAM OKpYKalomIel cpesl - 310 ¢pyHkuuu (0,2 6amra):

1) maJMHAPOMOB;
3) MOOHIBbHBIX JUCIICPTUPOBAHHBIX TCHOB;

9. 'eroM BUpPYCOB MOXeT ObITh TipezacTanieH (0,2 Oamna):

1) TonpKO OHOLIETIOYESYHBIMHU KoJiblieBbIMU JTHK;
3) Tonbko oxHO U ABynenodedHbiMu PHK;

10. IMamurgpom — 370 (0,2 Oata):

1) mocienoBaTENBHOCTh, COCTOSINIAs TOJNBKO U3
IIypUHOBBIX OCHOBAaHMUIi;
3) oOpartHOOerymue  TOCJIEIOBATEIILHOCTH  WJIH
o0palleHHbIE TIOBTOPHI;
11. Pemmapanus JJHK — 7o (0,2 6ama):
1) mpomecc  cuHTE3a  JOYEpPHEH  MOJIEKYJIBI
JI€30KCHPHOOHYKIIEHHOBOH KHCIIOTHI Ha  MarpuIe

poautenbckoi mosiekysl JHK;

3)  coriacoBaHHOE  BHECEHHE  pa3phlBOB W
BoccoenuHeHue 1ene apyx crupaneit JIHK ¢ o6pazoBannem
MPOTSDKEHHBIX TeTEPOTyIIIEKCHBIX 001acTe;

2) cerrenutHbx JJHK;
4) sHXaHCEPHI.

2) TONBKO ABYIETIOYeYHBIMHU JnHEeHHbIME PHK;
4) KOJIBLIEBBIMU, JIMHEUHBIMH, OJTHO u
neynenodeunsivu JJHK u PHK.

2) TOCNenoBaTENbHOCTD,
NUPUMHUIMHOBBIX OCHOBaHHUH;
4) yHHKaJbHAs MOCIE0BAaTEIbHOCTb.

cocrodmas TOJbKO U3

2) yxyaurenue xapaktepuctuk J1HK;

4) ocobas (GyHKOHSA KICTOK, 3aKIIOYalomascs B
CIOCOOHOCTH HCIIPABJIATh XHUMHYECKHE TOBPESKICHUS H
pazpeiBbl B Monekynax JHK, mnoBpexnéHHoil mpu
HopMaibHOM OnocuuTe3e JJHK B kieTke wiun B pe3yibTare
BO3JICHCTBUS GU3NIECKUX WITH XUMUYECKHUX areHTOB.

12. buonornyeckuit CMBICH agbTepHATUBHOTO criaiicuara coctout B (0,2 6anna):

1) pacuIMpeHun
JyKapHUOTHOI'O TeHa;
3) SrOMCTHYHOCTH DYKapHOTHOTO F€HOMa;
13. Onxorens! — 370 (0,2 Gaya):
1) JHK- u PHK-conep:xamue BUpychI;
3) reHbl MIACTU/T;

KOJUPYIOLIET0  NOTEHUHMaIa

2) Oojee S5KOHOMHOW OpraHU3alMU METa00IN3Ma;
4) TOBBIICHHON YCTOMYMBOCTH SYKapHOT I'eHa.

2) reHbl MUTOXOHJIPHUI;
4) HCKYCCTBEHHO

CTPYKTYPBI.

CO3JaHHBIC TCHCTHYCCKUC

14. CymiecTBoOBaHUE MPHITAIONIUX T€HOB MMPH U3YYEHUH KyKypy3bI mokasan (0,2 O6amna):

1) P.Xommm;
3) b. Mak-KnunTOK;
15. TIpomecc, xapakTepu3yIONIHiics: HaOyXxaHWe KIIETKH,

2) @. Canrep;
4) C. Kum.
W3MEHEHHE B CTPYKTYpE LHUTOIIa3MaTHYECKOH W

BHYTPUKIIETOYHOW MeMOpaH, BBICBOOOXKIEHHE JIM30COMHBIX (JIMTHYECKUX) (DEPMEHTOB, JIM3UC KIeTkd, HaswiBaeTcs (0,2

Oana):
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DoHA OLIEHOYHBIX CPEACTB AT MPOBEACHUS IPOMEKYTOYHOH aTTeCTALUH

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

Brnoxk 2 Pemmre 3a1a4u o MOJIEKYJIIPHOM OMOJIOTHU

2.1. IlepBbie 10 aMHHOKHCIIOT B LIeNH B-HMHCYJIMHA: (heHHUIATaHNH-BATMH-aclIaparnHOBast KUCIIOTa-TJIy TaMUH-THCTH IMH-
JeWIMH-IIUCTeNH-TITUIUH-cepuH-TucTuand. Ompenenure ctpykrypy [AHK, komupyromero sty wacte uHcynnHa Kakoii
NPUHIUI IPUMEHSETCS TIPH PelIeHUH TJaHHOoU 3aauun? (1 6amn).

2.2. Vaactok monekyisl JIHK, komupyromuii MOTUIENTH I, UMEET B HOPME CIIECIYIONTHIA ITOPSITOK a30TUCTHIX OCHOBAHHIA:
TTTTUHIAAAATALITTATALIAA. Bo Bpems peruTMKaniii TPETHIl cleBa TUMHUH BhIIAN U3 1enu. Onpenennurte CTpyKTypy
MTOJIUIICTITHIHON [T, KogupyeMoii manHpM ydactkoM JITHK, B HopMme u moce BeimageHus TumMuHa. Caenaiite BeBo. Uto
Takoe «reHeTndeckuil komy»? Jlalite eMy xapaktepuctuky (1 Oamr).

2.4. lomycTrM, HEKOTOPBII TeH dYKapHOTHYECKON KIIETKH COACPKUT 5 WHTPOHOB (ABa 1o 21 Hykmeotumdy, nsa mo 30
HYKJICOTU/IOB, U OUH 42 HyKJIeoTUAa) U 4 5Kk30Ha (1Ba o 120 HykJI€OoTUAOB, OMUH 96 HYKICOTUAOB, OJUH 81 HYKICOTHN).
Kakoe uncno xogoHoB Bxomut B npo-MPHK u B MPHK? Omnpeznenure Taxke KOIMYeCTBO aMUHOKHCIOT B Oe€NKe, KOTOPBIH
3amu(poBaH B TaHHOM TeHe. UTO Takoe «UHTPOH» U «3K30H»? (2 Oamna).

bnok 3. [Ipe3eHTanus-3aimura BHIIOJIHEHHBIX 331aHHI CaMOCTOSTEIbHON pabOThl IO TUCLUILIMHE HA BEIOOP CTYIEHTA

3.1. ITonGepuTe BOMPOCHI U 3aJaHusl [0 MOJIEKYJISIPHOI OMOJIOrHH 10 TeMe Ul ydaruxcsi 6a30BOro M yriryOJIeHHOTO
ypoBHs 00yueHus (He MeHee 4). OOocHyliTe cBOit BEIOOD (2 Oana)

3. 2. Ilponecc GuocuHTe3a Oenka (Ha mMpUMepe N-HOTO TPUIENTHIA ONpeneseHHOro Oenka denoBeka). IIpeseHtyiite
BEITTONTHEHME 3afanus (3 Oama). OTBeThTe Ha BOMPOCH (3 Oaynta).

HUroro 15 6ammos.

Bompocs! k 3a1aHusiM TIPeICTaBICHBI B BapuaHTe 1.

OueHOYHBIH JIUCT K TUIIOBBIM 33JaHUSIM (MOJICIIEHBIE OTBETHI):

Bapmuanr 1

Brok 1

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

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):

IlepBuuHas cTpykTypa Oenka: INIyTaMHUH-TJIMIMH-aCIaparHHOBasl KHCIOTA-TPOINH-THPO3HH-BAIHH-TIPOJIMH-BAJINH-
THCTHAVH-(QEHUIaaHNH.

uPHK: TAA-TTY-TAY-LHUY-YAVY-TYY- HUI- TI'YH-HAY-YVYY (Coenacno ecenemuueckoco Kkoda nepsuunds
nOCIe008AMENLHOCHb MOJNCEN OMIUYAMbCSL RO mpembeMy hykieomudy mpuniemog) (0,5 6amna).

Komupyromas nens (v +/IHK): OTT-LHIA-ITA-TTA-ATA-IIAA- I'TT- HAI-I'TA-AAA (0,15 3a cocTaBiieHue
uenu, 0,05 6amia 3a ykazaHvue Ha3BaHUs JAHHOU IIETIH).

Kommnemenrapnas nens (wm —[IHK): TAA-ITT- TAT-HUT-TAT-I'TT- OUI-I' TH-HAT-TTT

(0,15 3a cocraBnenue nenu, 0,05 6anna 3a ykazaHue Ha3BaHUsI JAHHOU IEMH).

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

2.2. Pemenue (1 6amn):

1. Onpenenum CTpyKTypy MOJMNENTUAHON ey, KoaupyeMol nanHbiM yaactkoM JIHK, B HOpme

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

nPHK: YYV-VIT- VYV-VAV-TAA-YAVY-TYY (0,1 6anna).

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

2. Onpenenum CTpYKTypy MOJMNENTUAHOM Leny, koaupyemon nanueiM yuactkoM JIHK, nmocne Beinanenus ageHuHa

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

uPHK: YVV-TTV-VYVV-AVI-AAV-AVT-VY (0,1 6anna).
Oenox (MyTarus) (deH-Tu-peH-MeT-acH-MeT-(heH, W JIel, B 3aBUCUMOCTH OT
MTOCJIEYIOIETO TPETHETO HYKJIEOTHAA TPUILIETA. (0,1 6amna).

BriBoa: Bo3MoxkHBIE HOpMYIHPOBKH «VI3MEHEHHE OQHOTO HYKJIEOTH[A, IEPBOTO B KOJOHE, MPUBOJIUT K U3MEHEHUIO
MEPBUYHON CTPYKTYyphl Oenkay, «JlaHHas MyTammsi TpuBeNa K HW3MEHEHWIO TIEPBUYHONM CTPYKTYpPBHI —Oenkay
(0,1 6asra).

l'eHeTHYeCKUA KOX CBONCTBEHHBI BCEM JKHBBIM OpraHW3MaM CIIOCO0 KOJMUPOBAHHS —IOCIIEIOBATEIEHOCTH
aMUHOKHUCIIOTHBIX OCTAaTKOB B COCTaBe OEIKOB IPH MOMOIIHU ITOCICIOBATEIBPHOCTA HYKJICOTHIOB B COCTaBE HYKIICHHOBOM
KUCIIOTBI

Nmn «['eHeTHYeCKU KOJ — 3TO COOTBETCTBHUE KAXKIOH aMUHOKUCIOTE (BXOIAMICH B COCTaB OCIIKOB >KHBOIO)
ONPEJECIICHHON MOCIeI0BATENHOCTH TPEX HYKIICOTH]IOB.

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

CBo¥iCcTBa F€HETUYECKOTO KOJIa.

1. Tpumnernocts. [log HUM MOHUMAOT TOT (PAKT, YTO EAUHHIICH KONIA SBIIICTCSA ITOCIEIOBATENLHOCTh M3 TpEX
HYKJIEOTHJIOB.

2. HempepbIBHOCTB (HET pa3IeNWTEIbHBIX 3HAKOB MEXAY HYKICOTHIAAMH) - OTCYTCTBHE BHYTPUTCHHBIX 3HAKOB
MIpEeNUHAHUS
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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. Pemenue (2 Ganna):

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: mHTPOH 1— 5K30H 1— UHTPOH 2 — FK30H 2— UHTPOH 3 — 3K30H 3 — HTpPOH 4. (0,1 Gamra).

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

[Ipo-MPHK: KonmgectBo HykiieoTn0B B MHTpOHAX: 24 x 2 + 36 x 2 = 120 nyxmeorunos (0,1 6amra).

KommgectBo HykireoTnaoB B 5k30HaX: 120 x 2 + 96 = 336 nykneotunos (0,1 bamna).
KommgectBo Hyxireotnnos B mpo-MPHK: 120 + 336 = 456 mykneotunos (0,1 Gamra).

MPHK npezncraBieHa TONBKO 3K30HAMHU, CIEIOBATENBHO, COCTOUT 13 336 HykieotuaoB (0,1 O6amna).

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

BapuanT 2

Brok 1

1.1 (3 6anna). Kitou BHITIOJTHEHUS TECTOBBIX 3a/IaHHI:

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.

Biok 2

2.1. Pemrenne (1 6amn):

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

uPHK: VVYV-TVV-TAV-HUA-IAY-YVYA- VI'V- ITY-YUY-HAL (Coeracro eenemuueckozo koda nepeuyHas
NOCIe008AMENLHOCHL MONCEN OMAUYAMbCS NO Mpembemy nykieomuoy mpuniemos) (0,5 Gamna).

Komupytomas nens (wmm +/IHK): AAA-TAA-ITA-ITT-TTA-AAT-AUA-UIA-ATA-I'TT

(0,15 3a cocraBnenue nenu, 0,05 6anna 3a ykazaHue Ha3BaHUsI JAHHOU IEMH).

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

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

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

2.2. Pemrenne (1 6amn):

1. Onpenenum CTpyKTypy MOJUMNENTUAHON ey, KoaupyeMol nanHeiM yaactkoM JIHK, 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).

6emok (HopMa) nie-apr-QeH-THP-TIIy-TUP-Ba (0,1 6anma).

2. OnpenenumM CTPYKTYpPy MOJUNENTHIAHON 1IeTH, KOAUpyeMoi JaHHbIM ydactkoM JIHK, mocre BeimaeHuss TAMUHA

Komupyromas riens (wiu +/IHK): TTT-IIIA-AAA-TAIL-TTA-TAII-AA. (0,1 6amra).

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

BeiBozi: Bo3MOXkHBIE (hOpPMYITHPOBKU «VI3MEHEHHE OHOr0 HYKJIEOTHA, IIEPBOTO B KOJOHE, NPUBOAMUT K N3MEHEHHIO
NEpBUYHON CTPYKTyphl Oenka», «JlaHHas MyTamust TIpuBena K H3MEHEHHMIO IIEPBUYHOH CTPYKTYpbl Oelika»
(0,1 6asra).

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

Nm «['eHeTmyeckuil KOX — 3TO COOTBETCTBHE KAXKAOH aMHUHOKUCIOTE (BXOIAMIEH B COCTaB OEJIKOB >KHBOTO)
OTIpe/IeIEHHON TIOCIEA0BAaTENFHOCTH TPEX HYKICOTHIOB.

Nmn T'enetnueckuii KO — 3TO 3aBUCHUMOCTH MEXKIY OCHOBAHUAMH HYKJICWHOBBIX KHCJIOT U aMHUHOKHCJIIOTAMH Oelka.
(imoboe u3 onpenenennii 0,1 6amra).

CBoMCTBa F€HETUYECKOTO KOJIa.

1. Tpumnernocts. [log HUM MOHUMAOT TOT (PAKT, YTO EAUHHIICH KONIA SBIIICTCSA ITOCIEIOBATENLHOCTh M3 TpEX
HYKJICOTU/IOB.
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2. HenpepbIBHOCTB (HET pa3/ieNTEIbHBIX 3HAKOB MEXIy HYKJICOTHIaMH) - OTCYTCTBHE BHYTPHUICHHBIX 3HAKOB
NpeN1HAHUS

3. Hayimume MeXreHHBIX 3HAaKOB MPETUHAHKS - HAJTMYHME CPEIU TPUIIJIETOB MHULIMUPYIOLIUX KOJIOHOB (C HUX HAaUMHACTCS
OouocuHTe3 OeNKa), KOJJOHOB - TePMHUHATOPOB (0003HAYAIOT KOHEIl OMOCHHTE3a OelKa).

4. KonnHeapHOCTb - COOTBETCTBHE JIMHEHHOH MociienoBaTesisHOoCTH KogoHoB MPHK 1 aMuHOKMCTIOT B Oeke

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

6. HenepexpsiBaeMOCTh, HYKJICOTH/, BXOSIIHH B OAUH TPUIIET, HE MOKET BXOIUTh B JPYTOH.

7. OOHO3HAYHOCTH, KaXKJOMY TPHIUIETY COOTBETCTBYET TOJILKO OJJHA aMUHOKHCIIOTA.

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

9. YHUBEpCAIBbHOCTD, TCHETHYECKNH KO/ XapaKTEPEH AJISI BCEX JKUBBIX OPTaHU3MOB Ha IUIAHETE 3eMIIs.

10. ITomMexOoyCTOMYMBOCTb - OTHOILEHUE YHCIA KOHCEPBAaTUBHBIX 3aMEH K YHUCIY paJuKalbHBIX 3aMEH.
(Yxa3aHo He MeHee 4 cBOWCTB, 0,2 Oana).

2.3. Pemienue (2 Gama):

Wntpon — yuacrok JIHK, koTophiii siBisieTcsl YacThlo IeHa, HO HE COJCPKUT MH(OpMAalUH O IOCIEJOBATEIbHOCTH
aMHHOKHCIIOT Oeska. IHBIMU crioBamH, 3T0 TpaHckpuOupyemblii yuactok JJHK, koTopslii yaansercst u3 coctaBa TpaHCKUNTA
NP CIUIAMCUHTE; B PE3yJIbTaTe MOCIEeI0BATEIbHOCTH, HAXOIIIIUECs IT0 00€ CTOPOHBI OT UHTPOHA (9K30HBI) 00BEANHSIOTCS.
(0,2 6asna).

3OK30H — 310 ocnenoBaredbHOCTh JJHK, KoTOpast o6sraa0 mpencrasneHa B 3penoit PHK. (0,1 6anna).

CoryacHO (hOpMyJIMPOBKE 332491 T€H UMEET CTPYKTYpY:

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

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

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

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

MPHK npezcraBiieHa TOIbKO 3K30HaMH, CIe0BaTeNbHO, cOCTOUT U3 417 Hykieotuaos (0,1 G6amna).

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

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

3.1. IlpumepHble 3aaHUS U BOIPOCHI:

Jast yganxcst 6a30BOTro ypoBHS 00ydCHHS

1. Yuactok monekynsl JJHK, xkonupyromuit yacts nonunentuaa uMeet caeayrouiee crpoenue: ALHUATAT THHAAITA.
Omnpenenure MOCIe10BaTeIbHOCTE AMUHOKHCIIOT B TIOJTUIIEITHAE.

2. OznHa U3 LeneH TIoKaroHa MMeeT CIeAYIOIUH MOpsSI0K aMUHOKUCIIOT: TPEOHHH-CEPHH-acaparuH-THPO3HH-CEPHH-
TM3UH-TUpOo3uH. Onpenenute crpoenne yuactka JJHK, kogupyromero 3Ty 4acTh Ienu TIr0KaroHa.

3. XuMu4eckoe ucciaeaoBanue nokasano, uro 30% oobmiero uncia HykiaeotunoB u-PHK npuxoaurcs Ha yparun, 26% —
Ha IUTO3UH U 24% — Ha afieHnH. YTO MOXKHO CKa3aTh O HYKICOTHIHOM COCTABE COOTBETCTBYIONIETO yYacTKa IBYXIETIOUEUHOM
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 nz 146
OCTaTKOB aMUHOKHUCIIOT (CKOPOCTh AJIOHTAIUU — 6 aMUHOKHCIIOT B 1 ceK, BpeMsi MeXy IBYMsI MHUIIHAIMAMHU — 5 CEK).

2. Omnpeznenure, Kakyro JUIMHY M MOJIEKYJISIDHYIO Maccy UMeeT I'eH, 00ecIieunBaronnii OMOCHHTE3 O LIETIH reMOTIIO0nHa,
B KoTopoil 141 aMHHOKHCIOTHBIA OCTAaTOK (paccrosHMe Mexny Hykiaeotumamu JJHK — 0,34 HM; MonekymnsapHas macca
IyTDIeKca Je30KCHPHOOHYKIICOTHAOB — 649 [la).

3. Bam apyr mompocui ceKBEHHpOBaTh Bac nBa reHa Oaktepwii, oguH U3 KOTOpHIX kommpyeT JIHK-cBs3piBaromumit
PETyIATOPHBIN O€NO0K, a IPYroi — npoTeasy, aKTUBHYIO B KHCIIOH cpeze. IIpu aTom oH ckaszan Bawm, uto ogHa u3 GakTepuii —
Me30(WIBHBIA MMOYBEHHBIH MHMKPOOPTaHM3M, a Jpyras — TepMOQMI M3 TOpSYero MCTOYHHMKA, OJHAKO 3a0bUI MOJIHCATh
IpoOHPKH ¢ 00pa3namu, NepeJaHHbIMU Ha CEKBEHHPOBaHUE. Y Bac momydymince ciaeayone mociae10BaTeIbHOCTH:

1.1. ... AATTAA ATTTAA ATT TAT TTTI'IIT...

1.2, ..TOC OIT I'TTC AT I'TI THLL AAT ILTC. ..

[IpuBenens! 1Ba pparMeHTa KOAUPYIOMNX [ENeH, Ui y100CTBa pa30UThIe Ha KOJIOHBI, HY>KHA TaOJUIa TeHETHIECKOTO
Koa.

1. IlepeBeaute nocnenoBaTeIbHOCTH HYKIEOTHAOB 1.1. 1 1.2 B mociae10BaTeNbHOCTH AMUHOKHCIOT.

2. Kakas mocnenoBaTeIbHOCTh, BEPOSTHO, MPUHAICKUT TEPMOGHILHON OaKTepHH U oyemy?

3. Kakast mocneioBaTenbHOCTB, BEpOsITHO, koaupyeT JIHK-cBs3piBatomuii 6enok, u mouemy?

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

OObsicHeHHE CTy/IeHTa K BBHIOOPY 3a/1au (MpUMepHBIH oTBeT). J[iis yuamuxcst 6a30Boro ypoBHst 00y4YeHHsI peIIaratoTcst
3a7a4M 110 paboTe ¢ TEHETHYECKUM KOIOM: Ha OIIpe/ielIeHne IIEpBUYHOM CTPYKTYpHI Oelka 1o cTpykType Mmojekyis! JJHK; Ha
ompenenenue cTpykrypsl Moiexyisl JJHK o nepBudnO# cTpykType Oenka. [ ygamuxcs yrioyOJeHHOTO YPOBHS 00ydeHHs
MIpeUIaratoTCs 3a1a4y BapHaTUBHBIE 33/1a4H, B TOM YHCIIE X U3 MATEPHAIOB OJMMITHA IO OMOJIOTHH.

Bo3MoxHBI apyTHe (OPMYIHPOBKH 3aAaHUH IS ydaIInuXcs, 32 KaKIbI BEPHO TOA0OpaHHBIN BOIIPOC MIIN 33aJaHHE I10
0,5 6amna. (2 6ama)

3.2. CTyzeHT BEpHO BBINTOJIHUJ 3a/1aHue 1o TeMe «bruocnHTes O6enmkay (Ha mpuMepe M-TPUTIENTHIa ONIPeIeTICHHOT0 Oeka
(3 6amma). Hammuwe 1-2 Herpy0oi ommOKM CHIDKAaeT KoaudecTBo OayioB Ha 0,25; Hamuune 3-4 HerpyOoil OMMOKH CHI)KAeT
KOJIM4ecTBO 0amioB Ha 0,5.
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DoHA OLIEHOYHBIX CPEACTB AT MPOBEACHUS IPOMEKYTOYHOH aTTeCTALUH

[Ipu meMOHCTpaIMK BBHIIOJHEHHOTO 3aJaHKs B PAMKaX CaMOCTOSATEIHLHON PabOThI MO JUCHUILIMHE Ha BBIOOP CTYACHTA
CTYJICHT YBEPEHHO, BEPHO, MIOJIHOCTHIO OTBEYACT HA TOCTABICHHBIH Bompoc (1 0an); CTyIeHT yBEpEHHO, BEPHO, OJTHOCTBIO
OTBEYACT HA MOCTABJICHHBIN BOMPOC, HO JOMyCKaeT He3HauuTenbHble omuOku (0,75 Gamia); CTyAEHT KpaTKO OTBEYaeT Ha
MOCTABJICHHBIN BOIPOC, JOMYCKACT He3HAUUTENIbHbIC omubku (0,5 Oana).

J1Jist 3aIMTHI BBITOJTHEHUS 3aJaHUs IPETyCMOTPEHO 3a1aTh He MeHee 3 BompocoB (3 Oaa).

Meroandyeckne MaTepHalbl, ONPEIEIAIONINE IPOLELYPY H KPUTEPHN OLIEHUBAHUS COPMUPOBAHHOCTH KOMIICTEHIMH
IIPU TIPOBEICHUH NTPOMEKYTOUHOH aTTECTALUH

3adger mpoBomuTcs B MUCbMeHHOW m ycTHOH (opme. CormacHo BPK Ha BEImomHeHHWE 3amaHuil MPOMEKyTOYHOTO
KOHTPOJIS TI0 Kypcy OTBeeHo oT 5 1o 15 6amos.

CryzneHTaMm npejsaraeTcs BBIIOJHUTH OJUH U3 JBYX BaAPHAaHTOB 3a4€THOH pabOTHI. 3aueTHasi paboTa COCTOUT U3 TPEX
6710K0B: 1 OJIOK — TecToBOE 3aanHue; 2 OJIOK — pelleHne 3a/1a4 110 MOJIEKYJIIPHOM Onoioruu; 3 OJI0K — Mpe3eHTalMs-3aura
BBITIOJTHEHHBIX 33JJaHUil CaMOCTOSATENIHLHOM pabOTHI 10 AUCIMIUIMHE Ha BBHIOOp 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) pacreqaTsIBaeTCst 0 KOJIHMYECTBY CTYICHTOB.

Bo Bpemst 3aueTa cTyIEHTHI PacCaXHBAIOTCS 3a MApTYy 10 OgHOMY. [loydaroT pacredaTKy ¢ 3aJaHUsIMA 1 YHUCTHIC JIUCTHI
JUTSl YePHOBUKOB U OTBETOB.

CrynenTtam 3ampeniaercsd OOIIATBCS MEXIy COOOH, MONB30BAaThCS TAPKETaMH, KOHCIEKTAaMH W Y4YeOHHUKaMH.
HckioueHne cocTaBIsiOT TaONUIBl TEHETHIECKOT0 KOAa U (esiepalibHbIe TOCY1apCTBEHHBIE 00pa30BaTeIbHbBIE CTAaHIAPThI
OCHOBHOTO 001IIeTr0o 00pa3oBaHusl.

Ha BeimonHeHme 3aueTHOI paboTs! (1 1 2 6110K) oTBomuTCa 1 akamemudeckuii yac. [lo ucTedeHnn BpeMeHHU CTYACHTHI
oOMmeHuBaroTcst paboramu. [IpenogasaTens pa3gaeT UM KIIIOUM C OTBETaMH M KPUTEPUSMH OLEHKU. CTYyAEHTHI MPOBEPST
paboThl ApYr Opyra M BBICTaBISIOT COOTBETCTBYMOLIME Oayuibl. BhicTaBieHHbIE Oaiibl COOOLIAIOTCS IMPENOAaBaTEIIo.
3ayeTHble padOTHI BO3BPAILAIOTCS CTYJCHTaM JJIs CaMOaHallu3a U CaMOCTOSTEIbHON paboThl HaJl OIIMOKaMH.

3areM CTyAEHTHI, BBINOJHUBIINE 3aJaHue 3 OJOoKa, MepexolsIT K BhICTyIUleHHIO0. Ha BeicTymieHune oTtBoauTcs 3-4
MUHYTHI, Ha OTBETHI Ha BOIPOCHI 2-3 MUHYTHI.

Banbl, nony4eHHbIe CTYIGHTOM Ha 3a4eTe, CyMMHUPYIOTCS ¢ HAOpaHHBIMU paHee OalJIaMU M NEPEBOASATCS B HTOTOBYIO
OLIEHKY I10 JUCILUIIINHE.
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