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DoHA OLIEHOYHBIX CPEACTB AT MPOBEACHUS IPOMEKYTOYHOH aTTeCTALUH

INosicHuTenbHad 3amucka

@®onpa oneHouHbIX cpeacTB (nanee — ®OC) mias NpoOMEXyTOUYHOM arTecTaluy MO AUCHUILIMHE «MoJeKynspHas
Ouonorus» pa3paboTaH B COOTBETCTBHM C (pelepaibHBIM T'OCYAAapCTBEHHBIM 00pa3oBaTENbHBIM CTaHAAPTOM BBICIIETO
oOpazoBanust — OakanaBpuar 1o HanpasieHuto noaroroBku 44.03.05 Ileparornueckoe obpazoBaHue (C IBYMS MPOPHIIMU
MIOJITOTOBKH), YTBEPKAEHHOT'0 NPHKa3oM MuHKCTEepCcTBa 00pa3oBanus 1 Hayku Poccuiickoii @enepannu ot 22 depainst 2018
r. Ne 125, ocHOBHOH npodeccroHanbHON 00pa3oBaresibHOM nporpammoii «bronorus» u «I'eorpadus» ¢ yuerom TpeboBaHMA
npogeccroranpHOTO cTannapra «Ilemaror (memarormueckasi IesSTENBHOCTh B cdepe MOUIKOIBFHOTO, HaYaJhbHOTO OOIIEro,
OCHOBHOTO 001m1eTr0, cpenHero o0mero oopa3oBanus) (BOCIIUTATENb, YUUTENb)», YTBEPKACHHOTO MMPHKa3oM MUHICTEpCTBA
TpyZa 1 conuansHou 3amuTsl Poccuiickoit @eneparuu ot 18 oktss0ps 2013 1. Ne 5441, (3apeructpupoBan MUHHCTEPCTBOM
toctummu Poccmiickoit @eneparu 6 mexadps 2013 1., perumctpamumonssiii Ne 30550), ¢ u3MeHEHHSMH, BHECCHHBIMH
mpuka3aMu MUHHUCTEpCTBA TpyJda M CONMANbHOW 3amuThl Poccuiickoit @enmepamun ot 25 nexabpst 2014 r. Ne 11151
(3apeructpupoBaH MununcrepctBoM roctinnu Poccuiickoit ®eneparun 19 despans 2015 r., perucrpanmonnstit Ne 36091) u
ot 5 aBrycta 2016 r. Ne 4221 (3apeructpupoBad MunuctepctBoM rocturuu Poccuiickoit denepanuu 23 asrycra 2016 r.,
peructpanoHHbIi Ne 43326).

Hens @OC a5 mpoMexKyTOUHOH aTTeCTalluK — yCTAaHOBIICHUE YPOBHS C(HOPMHUPOBAHHOCTH YaCTH KOMIIETCHIIUH:

Croco6eH OCyLIECTRIIATh MEJarorHuecKyo AesITeIbHOCTh Ha OCHOBE CICIHaNbHBIX HayuHbIX 3HaHu# (OI1K-8).

3agaun ®@OC 111 NPOMEXKYTOYHOHM arTecTallMd — KOHTPOJIb KauyecTBA M YPOBHS JOCTHXKEHHS 0Opa30BaTebHBIX
PE3YIBTATOB MO (OPMHUPYEMBIM B COOTBETCTBHH C yUEOHBIM [UNIAHOM KOMIICTEHIIHSM:

ObmienpodeccrnonansHast komnereHmist — OIIK-8.

Wnnukatop

OIIK-8.1. 3HaeT: WCTOPWIO, TEOPHUIO, 3aKOHOMEPHOCTH U MPHHIMIEI TIOCTPOCHUS W (yHKIMOHHPOBAHUS
00pa3oBaTeNLHOTO IpoLecca, POJIb U MECTO 00pa30BaHMS B XKM3HHU YEJIOBEKa U 0OIIECTBA, COBPEMEHHOE COCTOSIHUE HAyYHOH
o0JacTi, COOTBETCTBYIOMIEH MTPENOaBacMOMY IIPEAMETY; IPUKIAJHOE 3HAUCHNE HAYKH; CIIENN(HIECKHE METOABI HAyIHOTO
MO3HAHUs B 00beMe, 00ECIICYHBAOIIEM MPEMOIaBaHIE YUCOHBIX PEAMETOB

Pe3ynbraThl 00y4eHus

3HaeT npeaMeT U3yueHus! MOJIEKYJIIPHON OMOJIOTHH; METO/IbI HCCIIEI0BaHUS B MOJIEKYJIApHOM Ononoruu. OcobeHHocTH
TPEXMEPHOIO CTPOCHHMS M CBOICTB MOJEKYJ: OEIKOB M HYKJIEHHOBBIX KHCJOT, OOECIIEUMBAIOIIUX CYyLIECTBOBAHUE
Ouosnornieckoil (OpMbI ABMIKEHHS MaTepHU; OCOOCHHOCTH CTPYKTYpbl F€HOMa BUPYCOB, (paroB M MpOKapuoOT; dYKapHOT.
OCOoOeHHOCTH B3aMMOJEHCTBUII HYKJICHHOBBIX KHUCIOT M OelkoB B oOecneyeHWH (YHKIMOHMPOBAHHUS JKHBBIX CHUCTEM;
npouecchl permukanuy JJHK, reHeTnueckoil pekoMOMHAINM, TPAaHCKPHUIIIINH, TIPOLIECCHHTa, ONOCHHTE3a OENKa U €ro 3TaIloB,
PEaKIu MaTPUIHOTO CHHTE3a; CIIOCOOBI pereHns 1 opopMIICHHS 3a/1ad 10 MOJIEKYJISIpHOH OnoI0THI

TpeboBaHme K MpOIEAYPE OICHKH:

[Momemienne: yueOHas ay TMTOPHS C JOCTATOYHBIM KOJIMIECTBOM MOCATOYHBIX MECT M3 pacueTa | CTyJeHT 3a mapTow.

OOopyznoBaHue: KOMIIBIOTEP, IPOEKTOP, 3KPaH, IPUHTEDP.

WHCTpyMEHTHI: HE IPEeyCMOTPEHBI.

PacxomHbie MaTepuabl: mucyast Oymara ¢opmara A4, KapTPUIK.

JlocTy K IOTIOJHUTEIbHBIM CIIPABOYHBIM MaTepuaiaM: TaOJIUIIbl FeHETHYEeCKOTo KoJia U (eaepaibHble
rocyapcTBEHHBIE 00pa30oBaTeNbHBIE CTAHAAPTHI CPETHETO OOIIETr0 00pa3oBaHusl.

Hopwmsi Bpemenn: 1 akajgemuueckuii yac (Ha BBITIOJIHEHUE 3aJaHuii 650ka 1 1 2), Ha Mpe3eHTalHI0-3aIIUTY
BEITTOJTHEHHBIX 33J]aHAH CaMOCTOSITEIBHON pabOTHI IO JUCHHUILIMHE HA BRIOOD CTYICHTA HE Ooyiee 7 MIH Ha OJTHOTO CTyJICHTa
(670K 3).

Kommrekr OLCHOYHBIX CPCACTB JId NPOBCACHUA HpOMe)KyTO‘IHOﬁ aTTeCTaluu

[IpoBepsieMbie KOMITETCHIINH:
Crnoco0eH OCYIIECTBIIATh MEAarOrHUECKYIO IEATENBHOCTh HAa OCHOBE CIIEMANbHBIX HayuHbIX 3HaHui (OITK-8)

[IpoBepsemslii 00pazoBaTeIbHbIN Pe3yIbTaT:

OouienpodeccronansHast kommnereniust — OTTK-8.

3HaeT npeaMeT U3y4eHUst MOJIEKYJIIPHON OUOJIOTHH; METO/IbI MCCIIEI0OBAHUsI B MOJIEKYJISIpHOM Orosioriuu. OcoOeHHOCTH
TPEXMEPHOTO CTPOCHUSI W CBOMCTB MOJIEKYJ: OEIKOB M HYKJICHHOBBIX KHCIJIOT, OOECIIEYMBAIOIINX CYIIECTBOBAHHE
Ononornueckoil Gpopmbl JBIKEHNSI MaTEpPHH; OCOOEHHOCTH CTPYKTYPHI I'€HOMa BHPYCOB, ()aroB M HPOKAPHOT; IyKapHOT.
Oco0eHHOCTH B3aMMOJEHCTBHH HYKJIEMHOBBIX KHCIOT M OElKOB B oOecreueHHH (QYHKIMOHUPOBAHUS JKHBBIX CHCTEM;
npouecchl peruinkanuu JJHK, renernueckoil pekoMOMHAIIMN, TPAHCKPUIIINK, IPOLIECCHHTa, OMOCHHTE3a Oellka 1 ero 3TaloB,
peaKkIuy MaTpUYHOTO CHHTE3a; CIIOCOOBI peleHns 1 oopMIIeHHs 3a/1ad 10 MOJIEKYJISIPHOH OMOI0THI

[IpumMep THUIOBBIX 3a1aHUH (OLIEHOYHBIE MaTEPHAIIBI):

Bapmanr 1

Biox 1

1.1. Bemonaute TecToBble 3aaanus (3 6amna). Beibepure oquH BapuaHT OTBETA.

1. MaructpaibHbIi MyTh peaau3aui reHeTuaeckoil mHpopmaruu B kinetke (0,2 6amna):
1) IHK — Bbenox — PHK; 2) IHK — PHK — benok;
3) PHK — benox — JJHK; 4) PHK — JHK — benok.
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DoHA OLIEHOYHBIX CPEACTB AT MPOBEACHUS IPOMEKYTOYHOH aTTeCTALUH

2.Bribepure HesepHsblit oTBeT. 3amaun MonekyssipHoit ononoruu (0,2 6asna):

1) co3nanne GAaHKOB I€HOB;
3) reHOMHas TaKTHJIOCKOIHS ['CHOB;

2) BBIBEJICHUE HOBBIX KYJIBTYp C/X pacTCHHH;
4) pacum¢poBKa CTPYKTYPBI I'€HOB.

3. OBepu O.T. ycTaHOBWII, YTO HOCUTENb T€HETUUECKON HHPOpMAIMKU He OeNoK, a.... (0,2 baa):

1) PHK;
3) JHK;

2) depmenr;
4) yrieBon.

4. OcHoBoTIONATAIOMIIE CBEACHUS 0 CTPYKType Moneky:n 6enkos, JJTHK n PHK momygenst ¢ momomsio (0,2 6anna):

1) MUKPOCKOITHH;
3) xpomarorpaduu;
5. 'erepoxapuon — 3710 ...(0,2 6amra):

1) xierka, y KOTOPOH TOMOJIOTHYHBIE XPOMOCOMBI
HecyT pa3Hble (JOPMBI TOTO MM MHOTO T'eHa;

3) KJeTKH, coaepKallue JBa MM Ooiee suep,
UMEIOIINX pPa3IMYHbIe TCHOTHIBI, KOTOPBIE IMOIY4aloTCs
TP CIIMSTHUN COMATHYECKUX KIIETOK;

2) PEHTTEHOCTPYKTYPHOTO aHAJIN3A,
4) snekrpodopesa.

2) opraHW3M, HCIONB3YIOIIUN Ui CBOETO IHTaHHSA
TOTOBBIC OPraHMYECKUE BEIIECTBA;

4) BelEecCTBO XPOMOCOM, COXPaHSIOLIEe KOMIAKTHYIO
CTPYKTYpPY Ha BCEX CTaAMSAX KIETOYHOTO IIHKJIA.

6. Yxaxxute HeBepHyto xapakTepuUCTUKy TeHoMa 3yKkapuotudeckoi kietku (0,2 6anna):

1) conepxanne JJHK B pacyere Ha ofHY KIETKY Y
3YKapHuoT Ha 2-3 NopsaKa BBILIE, YEM Y IPOKAPHUOT;

3) TpHCYTCTBYIOT HECTAOMIIBLHBIC DIIEMCHTHI,

2) TEeHETUYECKUI
KOMITaKTHOCTBIO;

MaTrepuail  XapaKTECpuU3yeTCA

4) OTCYTCTBYIOT HECTAOMIbHBIE 3JIEMEHTHI.

7. Bropoti Tam reHOMa (WIH THIT Apo30(HIIBl) XapakTepusyercs Tem, uto (0,2 Oama):

1) HEOOJIBIIINE TTOBTOPSIOIIIAECS
MOCJIEIOBATEIEHOCTH UYEPEAYIOTCSI € KOPOTKUMH YHHU-
KaJbHBIMH MIOCJICIOBATEILHOCTAMU,

3) HeOoJIbLINe MOBTOPSIOLIHAECS
MOCJICIOBATEILHOCTH YEPEAYIOTCA C JJIMHHBIMH YHH-
KaJbHBIMH MIOCJICIOBATEILHOCTAMU,

8. Caremututnbie JIHK conepixares (0,2 6anna):
1) B BBICOKOMIOBTOPSIOMIMXCS TIOCTEA0BATEIHHOCTSIX;

3) B YHUKAQJIBHBIX IMOCIICAOBATCIIbHOCTAX,

2) JAJMHHBIE TOBTOPSIOIIMECS IOCJIESIOBATEIHLHOCTH
nepeMeKarTCs c ere Oonee JUTHHHBIMHA
HOCIIEJ0BATEILHOCTIMUY;

4) xapakTepeH i1 4eJIOBEKa, KOMHATHOM MyXH,
XOMSIUKa, MOPCKOTO €Xa.

2) B
I10CJIEIOBATENBLHOCTSIX;
4) rtaxux JJHK He BBIIEIAIOT.

YMEPEHHO HOBTOPSAIOIUXCSA

9. K moABM>KHBIM TeHETHYECKHUM djIeMeHTaM otHocsTes (0,2 6amia):

1) TpaHCmO30HSI;
3) cneiicepsr;
10. Pemukanus — 370 mporiecc, B koropom (0,2 bamia):
1) mpoucxoaut cunte3 M-PHK;
3) puOOCOMBI Y3HAIOT AHTHUKOIOHEI;

2) WHTPOHBI,
4) sHXaHCEpHI.

2) mpoucxoaut cunte3 (konuposanue) JTHK;
4) 00pa3yloTcsi HeNTUIHBIE CBS3H.

11. BrnepBble anbTepHATUBHBIN CTIalCHHT MoKa3aH y (0,2 6amna):

1) ageHOBUPYCOB;
3) HemaTo[pI;
12. Bo Bpems nponeccunara He mpoucxoaut (0,2 6ama):
1) xommupoBanwue 5'-xonna PHK;
3) BbIpe3aHHE MHTPOHOB M CIIMBAHKE 3K30HOB;

2) Apo30¢HILIEI,
4) MIIEKOIMTAIOIINX.

2) mommaaeHwnupoBanus 3'- konma PHK;
4) cHHTE3 MOJUTICITH A,

13. T'enernueckuii matepuan y PHK-conepxanmix Bupycos npencrasieH (0,2 6ama):

1) Tombko ogHonenoueyHoi PHK;
3) oxnno- u aBynenoueunoit PHK;

2) Tonbko aByuenodedHnoi PHK;
4) omHo- u aynenodewynoit JJTHK.

14. ®axTopsl, cTumyaupytompe kanmeporeHes (0,2 6amna):

1) peHTreHoBckue, Yy U Y®-1yuu, KOTOpbIE
OKa3bIBAIOT Kak MpsAMOi moBpexaaromuil sddext Ha
ctpykrypy AHK 3a cuer mosiBieHus pa3pblBOB B HUTSX H
HapylIeHUH B CTPYKTYpe a30THCTBIX OCHOBAHUM, Tak M
HENpsIMOM, BBI3BAHHBIA JIEUCTBUEM HAa MAaKPOMOJEKYJIBI
CBOOOTHOPATUKATEHBIX (HOPM KHCIOPOAa, 00pa3yrOIuXcs
B TKaHSIX IO0J BO3ACUCTBUEM OOIy4CHUS;

3) JHHK- u PHK-comepxkaiue BHUPYCBHI, KOTOpbIE
BCTPaMBAIOTCS B KJIETOUHBINA F€HOM U AKCIIPECCUPYIOT T'€HBI
U OEJKOBBIE MPOJIYKTHI, BHI3BIBAIONINE HEOIUIACTHYECKYTO
TpaHcopmaIuio (OHKOTE€HBI);

2) XUMUYECKHE  BEIECTBA!
apoMaTH4ecKrue YIIeBOJOPOIBI, APOMATHYECKHE aMHHbI

MOJIUIUKIIHYCCKHUC

n

AMHUHOA30COCIMHCHUA, HUTPO3aMUHBI 1 aMU/IbI, a(bHaTOKCI/IHBI,

HEKOTOPBLIC JICKAPCTBECHHBIC IPETIapaThI U JIP.;

4) Bce mepevncCIICHHbBIE (PAKTOPHI.

15. HporpaMMa CaMOJIMKBU AN, aKTUBUPYIOIIAACA I10J] BJIUAHUEM OINPEACICHHBIX BHCUIHUX WM BHYTPECHHUX

¢akTopos, Ha3pBaercs (0,2 H6amna):
1) skcmpeccueit TeHOB;
3) amomrTo3owm;

2) HEKpO30M;
4) pecTpuKIueH.

brnok 2 Pemnte 3a1a4m 10 MOJIEKYJISIpHO#M Grojioruu (4 Gaia)

Crpannna 3 u3
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DoHA OLIEHOYHBIX CPEACTB AT MPOBEACHUS IPOMEKYTOYHOH aTTeCTALUH

2.1. Onna w3 ueneil pubOHyKII€a3bl MOPKEIYJOYHON KeJe3bl COCTOUT U3 cieaylomux 10 aMMHOKHCIIOT: TJIyTaMUH-
IJIMIMH-aCIIaparnHOBask KHUCIIOTa-IIPOJIMH-THPO3UH-BAIMH-TIPOJIMH-BAJIMH-TUCTUANH-peHnnananu. Onpenesure CTpyKTypy
yuactka JJHK, konupyromero sty 4acth nenu puboHykiieassl. Kakoil NpUHIMI IPUMEHSETCS IPH PELISHUH TaHHOH 3a1aun?
(1 6asn).

2.2. Yuactok Monekyis! JIHK, konupyromuii oIunenTx, UMeeT B HOpMe CIEeIYIOUIUM MOPsIOK a30TUCTBIX OCHOBaHHIA:
AAAATIITAAAATANTTATALIAA. Bo BpeMst periuKaIiy TpeTuil ciieBa aicHUH BhINAl U3 nenu. OnpeaenuTe CTpyKTypy
TIOJUIICTITHIHON TeTH, KoanpyeMoi nanHsM yuactkoM JJHK, B HopMme u mocne BeimaneHus agennHa. Caemnaiite BeiBoa. Yo
Takoe «reHeTndeckuil komy»? Jlalite eMy xapaktepuctuky (1 6amr).

2.3. 13BecTHO, 4TO OTIpeIeIeHHBII T'eH 3YKapHOTHIECKOH KISTKH CONEPKUT 4 MHTPOHA (11Ba 10 24 HYyKJICOTH A U JBA IO
36 HykireoTHoB) U 3 Hk30Ha (1Ba 1o 120 HykIeoTHIOB U oanH 96 HykieoTna0B). Kakoe gmcno xoqoHoB BXoauT B mpo-MPHK
n B MPHK? Ompenennre Takke KOJIMYSCTBO aMHHOKHCIIOT B Oellke, KOTOPHIH 3amm(ppoBaH B JaHHOM TeHe. Uto Takoe
CHHTPOH» M «3K30H»? (2 Oarua).

bnok 3. IIpezeHTanus-3aimura BHIIOJIHEHHBIX 331aHHI CaMOCTOSTEIbHON pabOThl IO TUCLUILIMHE HA BHIOOP CTYIEHTA

3.1. ITonbepuTe BOIPOCHI U 3aJaHusl [0 MOJIEKYJISIPHOI OMOJIOrMH O TeMe Ul ydaruxcsi 6a30BOro M yriryOJIeHHOTO
ypoBHs 00yueHus (He MeHee 4). OOocHy#iTe cBOit BEIOOD (2 Oana)

3aganue 3.1 JuIs KaXIOro CTYAEHTa JOJDKHO OBITh MHIMBHAYalbHBIM M pa3jiMuaTbCsi TEMOH ypoka OHOJIOTHH.
[TpumepHas TemaTnka ypokoB OHOJIOTHH, COJIep Kalllue BOIPOCH MOJIEKYIIIpHOH Onosoruy, B 10 kinacce (6a30BbIi ypOBEHb):

1. Crpoenne u QyHKIIUN OSIKOB.

2. HyxienHOBBIE KHCIOTH ¥ HX POJIb B KHU3HEACATEIHHOCTH KIIETKH.
3. Tenmermueckuit kon. Tpanckunmusa. CHHTE3 OSITKOB B KIICTKE.

4. Perynsmus TpaHCKUTIIINH ¥ TPAHCISIIAN B KIIETKE W OpraHU3MeE.

[IpumepHas TeMaTHKa YPOKOB OHOJIOTHH C OMOXHUMHUYECKAM coepykanueM B 10 kimacce (poQiIbHBIN YPOBEHB):
Benku. CoctaB u cTpoeHHE OCITKOB.

CaoiicTBa 1 QYHKIMH OCIIKOB.
Hyxneunossie kucnotsl. AT®.

Peaxkuyy MaTpu4HOro CHHTE3A.

Buocunres Genka.

Perynanus oOMEHHBIX NPOLIECCOB B KIIETKE

2. Ilpomecc OuocuHTe3a Oeika (Ha mpuMepe N-HOTO TPUIENTHIA OMpeAeieHHOro Oeika yenmoBeka). [Ipe3eHryiite
BEITTONTHEHME 3afanus (3 Oama). OTBeThTe Ha BOMPOCH (3 Oainta).

[lepeyeHp MPUMEPHBIX BOIIPOCOB JJIS CTYICHTOB Ha 3aI[UTE BHITIOJHEHHOTO 3aqaHns. KaxIoMy CTyAeHTH 3aqaeTcs He
MeHee 3-X BOIPOCOB.

1. M3 xakux 3TammoB COCTOUT Mporiecc OnocuHTe3a 6enmka? Ha3oBuTe qJaHHBIC 3TAIIBL
. B gem 3akirodaeTcs mporpamMma CHHTE3a N -TO TPHUIIEHTHA ONPEACICHHOTO OeIKa YeIoBeKa.

. Uro Takoe «mporpamma CHHTe3a OeKay,

. Kak npumensercs Tabiuna reHeTuueckoro koja?

. KakoBa cTpykTypa rena, xpassmiero HHGOpMaIHIo 0 CHHTE3€ JaHHOTo Oernka.

. Uro Takoe «reH», KakoBa 0COOEHHOCTh T'€Ha, KOAUPYIOLIEro MporpaMMy Balero Oernka.

. B uem 3akimouaeTcss 0COOEHHOCTh XMMHUYECKOTO CTPOEHHsI N-TO TpUIuieTa (KoJI0Ha) ONPEeIeICeHHOTo OeKa YeIoBeKa.
. [TosicuuTe npoliecc TPaHCKPUIIKHU N-To TpHILIeTa (KOAOHA) ONpeIeSIeHHOro Oelika YesioBeKa.

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

10. HaiiTe XapaKTepUCTUKY IPOLECCY AKTUBUPOBAHUS aMHUHOKHUCIIOT.

11. TIpokoMMeHTHpY#TE TIpoliecC 00pa30BaHUs TPAHCIIOPTHRIX (POPM AMHUHOKHCIIOT.

12. KakoBa ocobeHHOCTh cTpoeHus amMmuHOII T-PHK-cuaTeTa3H1?

13. JlaiiTe XapaKTepHCTUKY TPAHCIIOPTHBIM (popMaM aMHHOKHUCIIOT JJIsl CHHTE3a TAHHOTO TPHUIICIITHIA.

14. Ocobennoctn naHIUUpYyomei T-PHK.

15. Ocobennoctu Tepmunupyromuiei T-PHK.

16. Uto Takoe «TpaHCISIIMA», U3 CKOJIBKHU 3TAIOB U IIe OHA POTEKaeT?

17. OcobeHHOCTH MHULIHAINH TPAHCIIALIUH.

18. OcoOeHHOCTH ANTOHTAMS TPAHCIAIUH.

19. TIpokoMMeHTUpyHTe mpolecc 00pa3oBaHUsl MENTHAHBIX CBS3€H MEXIy aMHHOKHUCIOTAMHU: BXOJ TEpBOH
aMUHOKHUCIIOTHI; BXOJ N - aMHHOKHUCIIOTEL.

20. OcoOeHHOCTH TepMUHALINN TPAHCIISIIINH.

21. OtaeneHre CHHTE3UPOBAHHOM MOJMIICITUAHON LETH U BBIXOJ] €€ U3 pUOOCOMBI.

22. O6masg cxema 6uocuHTe3a Oelika

HUroro 15 6aimios

RN

[o<BEN Be NNV, RN SN US I O]

Bapmuant 2
Biox 1
1.1. Bemonaute TecToBble 3aaanus (3 6amna). Beibepure oquH BapuaHT OTBETA.
1. OcHoBHOM TOCTyJIAaT MOJIEKyJIsipHOU Ouosoruu (0,2 Ganna):
1) IHK — Bbenox — PHK; 2) IHK — PHK — bernok;
3) PHK — benok — JIHK; 4) PHK — JIHK — benok.
2. O0bexTOM MoJeKyIsipHoH Onostoruu siBisitotes (0,2 6ama):
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1) MHKpPOOpPraHHU3MBI,
3) pacteHus;

2) >KUBOTHBIE;
4) Bce KUBBIE OPraHU3MBI.

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

1) NepeMeIeHUN
9JIEKTPOMArHUTHOM TI0JIE;

3) W3MEHEHMU CTPYKTYpPbl BEUIECTB TOJ BIHSHHEM
PEHTI€HOBCKHX JIy4eH;

CTPYKTYPHBIX CAVHUIL B

2) mudpakumuy peHTreHOBCKUX Jy4eii;

4) Pa3JIOKCHUN BCUIECTB Ha COCTABHBLIC YaCTU B
QJICKTPOMArHuTHOM II0JIC.

4. CBepXBTOPHYHBIE CTPYKTYPHI MIpeACcTaBILIOT coboii (0,2 6amna):

1) neBo3akpy4eHHBIE CIIUPATIH;
3) YyHOpSAAOYCHHYIO IO TOJIOCAM KIETKH TPETUYHYIO

CTPYKTYDY;

2) mpaBo3aKpy4CHHBIEC CITUPAIIH;
4)  dHepreTMUeCKH MpEeAIoYnTacMble aHcaMOIn
BTOPUYHBIX CTPYKTYP.

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

1) 3K30H;
3) sHxaHcep;

2) mpomoTop;
4) caiinencep.

6. CTpyKTypa 3yKapHOTHYECKOTO T'eHa, OTCYTCTBYIOIIas B reHoMe npokapuot (0,2 6amna):

1) mpomorop;
3) PHK-nonumepasa;

2) 3K30H;
4) TpaHCNO30H.

7. CKOJIBKO THIIOB T€HOMOB IIO PAaCIIOJIOKEHUIO TOBTOPAIOIINXCS W YHUKAJIbHBIX IOCJIeI0BATSIIFHOCTEH OmpencIeHo

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

2) Tpu;
4) TATS.

8. INoxnepxaHue CTPYKTYPHOI LIETOCTHOCTH XPOMOCOM; KOHTPOJIB 32 KJICTOYHBIM POCTOM, pa3MEpOM sapa; alanTalus
OpraHr3Ma K H3MECHEHUAM OKpYKaroIIen cpesl - 310 ¢pyHkuuu (0,2 6amra):

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

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

1) Tonmpko ogHOLEOUEYHBIMU KoJblieBbIMU JITHK;
3) Tonbko oaHO U AByrenodedHbiMu PHK;

10. Mamuampom — 510 (0,2 Oama):
1)  mocnenoBaTeNbHOCTb, COCTOSIIAS TOJBKO U3
MIYyPUHOBBIX OCHOBaHHIA;
3) obOparHOOeTymIIe
o0pallleHHbIE TIOBTOPBI;
11. Penapanus JIHK — 370 (0,2 Oana):

noCJICAOBATCIIbHOCTH  HMJIA

1) MpOLIECC ~ CHHTE3a  JIOYEpPHEH  MOJIEKYJIbI
JIe30KCUPHOOHYKIEHHOBOU KHUCIIOTHI Ha MarpHie
poautenbckon monekynsl JJHK;

3) COTJIACOBAaHHOE  BHECEHHE  DPa3phIBOB U

BOCcoenuHeHue reneit npyx crnupaiei JJHK ¢ obpazoBannem
MPOTSDKEHHBIX TETEPOIYIUICKCHBIX 00IacTei;

2) cerrenutHbix JJHK;
4) sHXaHCEpHI.

2) TonbKo ABylLenoyeyHbIMU JuHeHpiMU PHK;

4) KOJBLIEBBIMHY,  JIUHCHHBIMH, OIHO "
neynenodeunsivu JIHK u PHK.

2)  TOCIEeNOBATEIBHOCTh, COCTOSIIAS TOJBKO U3
MMMPUMHUINHOBBIX OCHOBaHHIA,

4) yHUKaIbHas IMOCIICAOBATEIFHOCTD.

2) yxynauenue xapakrepuctuk JHK;

4) ocobass (QyHKIMS KIETOK, 3aKIovaronascs B
CHOCOOHOCTH HCTIPABIIATH XMUMHUYECKHE TOBPEXKICHHUS U
pazpeiBbl B Monekynax JHK, mnoBpexnénHoit mnpu
HopMansHOM OnocunTese JJHK B kneTke minu B pesyibraTe
BO3/ICHCTBYS (PU3NUECKUX WIIM XMMUYECKHX areHTOB.

12. buonornaeckuii CMBICT albTepHATUBHOTO crutaiicuara cocrout B (0,2 6ama):

1) paciIupeHun
9YKapHOTHOT'O I'eHa;
3) SrOMCTHYHOCTH DYKapHOTHOTO F€HOMA,
13. Onkorens! — 370 (0,2 Ganna):
1) JJHK- u PHK-coznepsxamue BUPYCHI,
3) TeHbI MWIACTH]I;

KOAUPYOLIECTro noTeHIHajia

2) OGoiee S5KOHOMHOW OpTaHU3AIMHA METa0OIH3Ma;
4) TOBBIIIEHHOW yCTOMYMBOCTH SyKapHOT I'eHa.

2) TeHBI MUTOXOHJIPHH;
4) HCKYCCTBEHHO

CTPYKTYPBI.

CO3IaHHBIC TCHCTHYCCKHUC

14. CymecTBoBaHHUE MPHITAONINX TEHOB MPH U3yUCHUH KyKypy3bl moka3zain (0,2 6amna):

1) P.Xomnmu;
3) b. Mak-KnunTok;
15. Tlpouecc, xapakrepusylomuiicsa: HaOyXxaHHE KIIETKH,

2) @. Canrep;
4) C. Kum.
U3MEHEHHE B CTPYKType LMTOIUIa3MaTHYECKOH WU

BHYTPHUKJIETOYHOH MeMOpaH, BBICBOOOX/IEHHE JM30COMHBIX (JIMTHYECKHX) (DEPMEHTOB, JIM3MUC KIETKH, HasbiBaercs (0,2

Oama):
1) rumokcueii;
3) HEeKpo3oM;
Brok 2 Pemmre 3aga4n o MOJIEKyIIIPHON OHOIOTHHI

2) amonTo3oM;
4) cexBEeHHpPOBAHHE.

2.1. IlepBoie 10 aMHHOKHCIIOT B IeNH B-HHCYIUHA: (heHITAIaHNH-BaIMH-aCTIaparnHOBas KUCIOTa-TITyTAMUH-THCTHIIH-

JMeUIUH-IIUCTeNH-TINIHH-cepuH-TucTUAnH. Omnpexnenure crpykrypy HAHK, xomupyromero sty uacte mHCcynmmHa Kaxoit
MIPUHITUIT IPUMEHSETCS TIPU peIIeHu N JaHHOH 3amauu? (1 6amr).
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2.2. Yuactok monexyis! JIHK, konqupyromuii HoIunenTix, UMeeT B HOpMe CIEIYIOLIUHM MOPSIOK a30TUCTBIX OCHOBAHHIA:
TTTTHIIAAAATAILTTATAITAA. Bo Bpems permIuKanuy TpeTuil cieBa TUMHUH BbINan u3 nenu. Onpenenurte CTpyKTypy
MOJHUIENTUAHON Lenu, kogupyemoil nanusM yuactkoMm JIHK, B HopMme u nocne BeimajgeHus TumuHa. Crenaiite BsiBoA. Uto
TaKoe «reHeruueckuii koa»? laiite emy xapakrepuctuky (1 6amr).

2.4. JlomycTM, HEKOTOPBIH T'eH 3YKapHOTHYECKOW KJIETKH COAEPKUT 5 MHTPOHOB (1Ba 1o 21 HykieoTHay, aBa mo 30
HYKJICOTU/IOB, U OUH 42 HyKJIeoTUAa) U 4 5Kk30Ha (7Ba o 120 HykI€oTUAOB, OMUH 96 HYKICOTUAOB, OOUH 81 HYKICOTHN).
Kakoe gucmo xomoHoB Bxoaut B mpo-MPHK u 8 MPHK? Omnpeznenure Taxke KOTHIECTBO aMHHOKHCIIOT B O€JIKE, KOTOPHIH
3amuQpoBaH B JTaHHOM TeHe. UTo Takoe «HHTPOH» H «3K30H»? (2 O6amnna).

Bbnox 3. IIpe3eHTanua-3aIuTa BHIIOJIHEHHBIX 33JaHIH CaMOCTOSATEIbHON pabOTHI O TUCIUILIHNHE HA BHIOOP CTYICHTA

3.1. [Tonbepure BOMPOCH H 3aaHUS 0 MOJCKYJISAPHOH OHOJOTHHU 1O TeMe U ydamuxcs 0a30BOTO W yriTyOIeHHOTO
ypoBH: o0yueHus (He MeHee 4). ObocHyiiTe cBOI BEIOOD (2 Oaa)

3. 2. Iponecc OuocuHTe3a Oenka (Ha mMpuMepe N-HOTO TPUICTITHAA ONPEACICHHOro Oenka denoBeka). [IpeseHTyiiTe
BBINIOJTHEHMeE 3a1anus (3 Oama). OTBeThTE Ha Bompock! (3 Oamna).

HUroro 15 6annos.

Bonpock! k 3aaHusIM peCTaBICHEI B BapraHTe 1.

OIeHOYHBIN JINCT K TUTIOBBIM 33JIaHUSM (MOJCIBHBIC OTBETHI):

Bapuant 1

Biox 1

1.1 (3 6amma). Kirrod BHIMIOJTHEHHSI TECTOBBIX 3/ 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.

Bbiok 2

2.1. Pemenue (1 6amn):

IlepBuunas cTpykrypa Oenka: TIyTaMUH-TIUIIMH-aclaparuHoBas KHCIOTa-TPOJUH-THPO3UH-BAIUH-IIPOINH-BAJINH-
THCTHIMH-(QEHUIaIaHKH.

uPHK: TAA-TTY-TAY-LHUY-YAY-TYY- HUI- I'YHU-HAY-YVYY (Coenacno eenemuueckozo koda nepsuuHas
NOCe008AMENLHOCHL MONCEN OMAUYAMbCSL N0 Mpembemy Hykieomuody mpuniemos) (0,5 Gamna).

Komupytomas nens (wu +1IHK): OTT-OIA-UTA-ITA-ATA-IJAA- I'TT- HAI-I'TA-AAA (0,15 3a cocraBnenue
nenw, 0,05 6anna 3a yka3zaHve Ha3BaHUA JAHHOW IETIH).

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

(0,15 3a cocranenue uenwu, 0,05 Oama 3a yka3zaHue Ha3BaHUS JAHHOH LIEITH).

[puatmn kommiemenTapHocta: A komrmiemeHTapHo T (B JTHK), A xommiemenTapHo Y (B PHK), I' kommemenTapHo 1]
(8 IHK u B PHK) (0,1 6amn).

2.2. Pemenue (1 6amn):

1. OnpeaenyM CTPYKTYpy MOJMIENTUAHON Lieny, Kogupyemoi nanHbM ydactkoM JJHK, B Hopme

Komupyromas niens (wnu +/IHK): AAA-ALI-AAA-ATA-IITT-ATA-LIAA (0,1 6amna).

uPHK: YVYV-VIT- YYV-VAV-TAA-YAY-T'VYYVY (0,1 6amna).

6emok (HopMa) (hen-Tpu-den-Tup-riry-Tup-Bai (0,1 6anna).

2. OnpenenuM CTPYKTYpY MOJUICTITHIHON IIETTH, KOJUpyeMoil nanubiM yuactkoM JIHK, mocie BeinageHust ajeHnHa

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

uPHK: YYV-TTVY- YVYV-AVI-AAV-AYT-YY (0,1 6anna).
0emnok (MyTarms) (deH-rm-per-MeT-acH-MeT-(DeH, WiH Jel, B 3aBUCUMOCTH OT
MOCIEAYIOMIET0 TPETHEro HyKJICOTHIA TPUILIETA. (0,1 Gamna).

BreiBoa: Bo3MoxHBIE (opMyIHpoBKH «VI3MeHeHHE OJHOTO HYKJICOTHIIA, IEPBOTO B KOJOHE, IMPUBOANUT K M3MCHECHUIO
MEPBUYHON CTPYKTYyphl Oenka», «JlaHHas MyTanms TmpuBela K U3MEHCHHIO TIEPBUYHONM CTPYKTYPHI  Oelka
(0,1 6anmna).

l'eneTnyeckuii KOJ CBOWCTBEHHBIH BCEM JKHUBBIM OpraHu3MaM CHoco0 KOJMPOBAHUS —TOCIEN0BATEILHOCTH
aMUHOKHUCJIOTHBIX OCTaTKOB B COCTaBe OENKOB MPH MOMOIINU MOCIIEIOBATEIbHOCTH HYKJIEOTHIIOB B COCTaBE HYKJIEHHOBOM
KHUCIIOTHI

N «['eHeTHYECKUil KOJ — 3TO COOTBETCTBHE KAXKIOH aMHUHOKUCIOTE (BXOIAIIEH B COCTAaB OEJIKOB >KHUBOIO)
ONPEIEIICHHON MOCIIEI0BATENLHOCTH TPEX HYKICOTHIOB.

Wmm T'eHeTndeckuii KOa — 3TO 3aBUCHUMOCTh MEXAY OCHOBAaHHSMH HYKIICHMHOBBIX KHCJIOT M aMHHOKHCIIOTaMH OeJIKa.
(;mo6oe w3 onpenencuuii 0,1 6ama).

CBoliCcTBa T€HETUYECKOTO KOJa.

1. TpumierHocts. [log HMM MOHMMAIOT TOT (aKT, YTO CIAMHHUIECH KOJA SBJISIETCS MOCIEIOBATEIFHOCTh U3 TpPEX
HYKJIEOTH/IOB.

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

3. Hanmnume MeXTeHHBIX 3HAKOB NPEMMHAHUS - HATHYUE CPEU TPHUILIETOB HHUITMUPYIONINX KOJTOHOB (C HUX HAYHMHACTCS
OuocuHTe3 Oelka), KOJIOHOB - TEpPMUHATOPOB (0003HAYAIOT KOHEN OMOCHHTE3a OelKa).

4. KonmuHeapHOCTh - COOTBETCTBHE JIMHEHHOMN TIOCTe10BaTeNbHOCTH K010HOB MPHK u aMmuHOKuMCTOT B Genke

5. OIHOHANPABJICHHOCTD - KOJOHBI CYUTHIBAIOTCS B OJIHOM HAMPABJICHHUH - OT NIEPBOTO HYKJIEOTHIA K TTOCICTYFOIIUM

6. HenepexpbiBaeMOCTb, HYKJIEOTHI, BXOJSIINHA B OIUH TPUILIET, HE MOKET BXOAUTD B JPYTOM.
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7. OAHO3HAYHOCTb, KaXI0My TPHUILIETY COOTBETCTBYET TOIbKO OJHA AMUHOKHCIIOTA.

8. BBIpOXKI€HHOCTb, OJHON AMUHOKHCIOTE MOXKET COOTBETCTBOBATh HECKOIBKO TPUILIETOB.

9. YHUBepcanbHOCTb, TEHETUYECKUN KO XapaKTepeH ISl BCEX JKUBBIX OPraHU3MOB Ha IIaHETe 3eMIIsl.

10. TlomMexOyCTOMYMBOCTb - OTHOIIEHHWE 4YHMCIa KOHCEPBATUBHBIX 3aMEH K UUCIY paJUKalbHBIX 3aMEH.
(Yxa3aHo He MeHee 4 cBoiicTB, 0,2 Oasa).

2.3. Pemenue (2 6amna):

Wntpon — yuactox JJHK, KoTopeIii sBIsAEeTCA YacThO T€HA, HO HE COACPKUT MH(OPMAINH O MOCIEIOBAaTEIEHOCTH
aMUHOKHUCIIOT Oenka. HBIME crtoBaMu, 3To TpaHCKpuOupyemslii yaactok JJHK, koTopsrii ymaisercs U3 cocTaBa TPAaHCKHIITA
IIPU CIUTAMCHHTE; B PE3yIbTaTe MOCIEI0BATEIBHOCTH, HAXOMAIINECS 1T0 00€ CTOPOHBI OT HHTPOHA (IK30HBI) O0BEANHSIOTCS.
(0,2 6ammna).

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

CornacHo (hOpMYJIMPOBKH 3a/1a4U TEH UMEET CTPYKTYPY:

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

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

[Mpo-MPHK: KonmuecTBo Hyki1€0THI0B B MHTpOHaX: 24 X 2 + 36 x 2 = 120 nykneorunos (0,1 Gamna).

KomnumgectBo HykiIeoTHA0B B 3k30HaX: 120 x 2 + 96 = 336 nykneotunos (0,1 bamna).
Komnuectro Hykineotunos B ipo-MPHK: 120 + 336 = 456 nykneorunos (0,1 banna).

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

KomngecTBo aMHHOKHCIIOT B Oenke, KOTOPHI 3ammdpoBaH B maHHOM reHe, 336:3=112 amunaokumcnor. Kaxmas
aMUHOKHUCIIOTa Koxupyetcs Tpems Hykieotugamu. (0,1 6anna).

BapuanT 2

Biox 1

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

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 cTpykTypa Oeika: (eHHIaIaHUH-BaIMH-aCTIapariHOBasi KHCJIOTa-IITyTaMHH-TUCTUANH-JICHIIMH-INCTEUH-
[JIMLIAH-CEPUH-TUCTUNH.

uPHK: VVYV-TVV-TAV-IIHA-IIAY-YVYA- VI'V- ITY-YIY-HAL[ (Coeracro ecenemuueckoco koda nepeuuHas
NOCe008AMENLHOCHb MOJCEN OMIUYAMbCSL N0 mpembeMy hykieomudy mpuniemog) (0,5 6amna).

Komupytromas nens (wnu +/HK): AAA-TAA-LUTA-TTT-TTA-AAT-ALUA-LHHIIA-ATA-T'TT

(0,15 3a cocraBnenue menwu, 0,05 6anna 3a ykazaHue Ha3BaHUS JaHHOM LETIH).

Kommnemenrapras nens (win —JHK): TTT-I'TT-TAT-HUA-IAT- TTA- TI'T- ITT-TLHT-LAILL

(0,15 3a cocranenue uenwu, 0,05 Oamna 3a yka3zaHue Ha3BaHUS JAHHOW IETIH).

[Ipuniun kommiementapHoctu: A kommiaeMmenTapHo T (8 THK), A xommnemenTtapHo Y (8 PHK), I kommnemenTapHo 1]
(8 IHK u B PHK) (0,1 6ai1).

2.2. Pemenue (1 6ann):

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

Komupytromas nens (wnmm +/JHK): TTT-THL[-AAA-ATA-LITT-ATA-LTAA. (0,1 6amna).

nPHK: AAA-AIT- YYV-YAV-TAA-YAVY-T'VY (0,1 6amna).

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

2. Onpenenum CTpyKTypy MOJIMIENTUAHON e , Kogupyemon nqanHbM yyactkoM JHK, nocne Beinmagenus TuMrHa

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

uPHK: AAA-TTY-YVVY-AVI-AAY-AVT-VY (0,1 6amna).
0emnok (MyTarms) TU3-TH-(PeH-MeT-acCH-MeT-(QeH, WIH JIeH, B 3aBUCHMOCTH OT
MOCIEAYIOMIET0 TPETHEro HyKJICOTH 1A TPUILIETA. (0,1 Gamna).

BriBoa: Bo3MOXkHBIE (HOpMYITHPOBKH «3MEHEHHE OJHOTO HYKJIEOTHJa, TIEPBOTO B KOJOHE, MPUBOAUT K M3MEHEHUIO
MEPBUYHON CTPYKTYyphl Oeika», «JlaHHas MyTanusi TmpuBeda K H3MCHCHHIO IIEPBUYHONW CTPYKTYPBI Oeiikay
(0,1 6anna).

l'eneTnyeckuii KOJ CBOWCTBEHHBIH BCEM JKMBBIM OpraHu3MaM CIOCO0 KOJUPOBaHUSI IOCJIEN0BATEIILHOCTH
aMUHOKHUCJIOTHBIX OCTaTKOB B COCTaBe OENKOB MPH MOMOIINU MOCIEIOBATEIbHOCTH HYKJIEOTHIIOB B COCTaBE HYKJICHHOBOM
KHUCJIOTBI

Nmn  «['eHeTH4eCcKHit KO — 3TO COOTBETCTBHE KaKIOW aMHUHOKHCIIOTEe (BXOJAIIEH B COCTaB OCJIIKOB JKHUBOTO)
ONPEJEIICHHON MOCIEeI0BATENHOCTH TPEX HYKIIEOTH]IOB.

Wnu T'eHeTndeckuii KOJ — 3TO 3aBUCHUMOCTh MEXKAY OCHOBAHHSMH HYKIICHMHOBBIX KHCJIOT U aMHHOKHCIIOTAMH OeJIKa.
(;mo6oe u3 onpenencuuii 0,1 Gamna).

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
MIpETTMHAHUS

3. Hanmnume MeXTreHHBIX 3HAKOB NPEMMHAHUS - HATHYUE CPEIU TPUILIETOB HHUITMUPYIONINX KOJTOHOB (C HUX HAYHMHAETCS
OuocuHTe3 Oelka), KOJIOHOB - TEpPMUHATOPOB (0003HAYAIOT KOHEN OMOCHHTE3a OelKa).

4. KonmmHeapHOCTh - COOTBETCTBHE JIMHEHHOM mocnenoBareabHOCTH KogoHOB MPHK 1 amuHOKHCITOT B Oeike

Crpannna 7 u3 9



DoHA OLIEHOYHBIX CPEACTB AT MPOBEACHUS IPOMEKYTOYHOH aTTeCTALUH

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. BBIpOXKI€HHOCTb, OJHON AMUHOKHCIOTE MOXKET COOTBETCTBOBATh HECKOIBKO TPUILIETOB.

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

10. TloMexoycTOWYMBOCTb - OTHOIICHHE 4YHCJIA KOHCEPBAaTHBHBIX 3aMEH K YHCIY PpaJWKaJIBHBIX 3aMeH.
(ykazaHo He MeHee 4 CBOHCTB, 0,2 Gamra).

2.3. Pemenue (2 Ganna):

Wutpon — yuactox JJHK, KoTOpEIi sBISAETCA YacThIO T€HA, HO HE COICPKUT MH(OPMAINH O MOCIEeNOBAaTEIEHOCTH
aMUHOKHUCIIOT Oenka. THBIME crtoBaMu, 3To TpaHCKpuOupyemsrii yaactok JJHK, koTopsrii ynanxsercs U3 cocTaBa TPaHCKHIITA
TIPH CIDIAWCHHTE; B PE3yNIbTaTe MOCICAOBATEILHOCTH, HaXOISIIHeCS 0 00€ CTOPOHBI OT HHTPOHA (3K30HBI) 00BEIUHSIIOTCS.
(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: 'eH: uHTPOH 1— 3K30H 1— UHTPOH 2 — 3K30H 2— UHTPOH 3 — 3K30H 3 — MHTPOH 4 — 3k30H 4 — uHTpoH 5 (0,1 Oanna).

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

[Tpo-MPHK: KonmuectBo HykieoTu1oB B MHTpoHaX: 21 X 2 + 30 x 2 + 42 = 144 nykneorunos (0,1 Gamna).

KommgectBo HyxireotnaoB B 3k30HaX: 120 x 2 + 96 + 81 = 417 nyxieorunos (0,1 6anna).
KommgectBo Hyxireotnnos B mpo-MPHK: 144 + 417 =561 mykneotunos (0,1 Gamra).

MPHK npezncraBieHa TonbpKo 3K30HAMHU, CIEIOBATENBFHO, COCTOUT u3 417 Hykmeorunos (0,1 6amna).

KomngectBo ammHOKHCIIOT B Oenke, KOTOpHIH 3ammdpoBaH B maHHOM reHe, 417:3=139 amunokucior. Kaxnmas
aMUHOKHUCIIOTa Koxupyercs TpeMs Hykiteotuaamu. (0,1 6amna).

Brnok 3 (Kpurepun olieHKH oAMHAKOBEIE B | U 2 BapHaHTe).

3.1. IlpumepHble 3aaHUS U BOIPOCHI:

Jast yuanpxcst 6a30BOro ypoBHsI 00yUeHHs

1. Yuacrok monexynsl JJHK, kogupyromuii yacts nonumnentuaa umeet cieayoimee crpoenue: AIIITATAT THIAAITA.
Omnpeznenure NOCIEI0BATEIEHOCTE AMUHOKHCIIOT B MTOJUMETITHIE.

2. OnHa U3 nenei riaroKaroHa UMeeT CIEAYIOMMUH MOPAI0K aMUHOKHCIIOT: TPEOHHUH-CepUH-acaparuH-TUPO3HH-CEPHH-
Tu3uH-TUpo3uH. Onpexnenute crpoenue yuactka JIHK, kogupyromiero 3Ty 4acTh LieNH INIIOKaroHa.

3. XuMudeckoe uccieoBanne okasaio, uto 30% obmero uncita HykireotnnoB U-PHK npuxonutes Ha ypanmi, 26% —
Ha IUTO3WH U 24% — Ha aneHnH. YTO MOXKHO CKa3aTh O HYKICOTHIHOM COCTaBE COOTBETCTBYIOIIETO yUACTKA ABYXIETOYCTHON
JHK, «cnenkom» ¢ koToporo sBisiercs uccienosannas u-PHK.

Juist yganmxcst yriryOJIeHHOTO YPOBHS O0YUICHHUS

1. 3a xakoe Bpems mpomsoiiner OuocuHTe3 Ha omHoil u-PHK 5 monekyn B-menmm remornoOmHa, cocrosimeit u3 146
OCTaTKOB aMHUHOKHCIIOT (CKOPOCTH 3JIOHTAIlMHN — 6 aMHUHOKHCIIOT B 1 cek, BpeMs MEXIy ABYMS HHUIHALUAMH — 5 CEK).

2. Ompezenure, Kakylo JUIMHY M MOJIEKYJSIPHYIO Maccy UMeeT I'eH, 00ecIieunBalonni OMOCHHTE3 O- LIETH reMOrIo0uHa,
B KoTopoi 141 aMHHOKHCIOTHBIH OCTaTOK (paccrosHue Mmexay Hywiaeotuaamu JIHK — 0,34 HM; MonekyispHas macca
JyTuieKca Je30KCUpUOOHyKIeoTUI0B — 649 Jla).

3. Bam apyr mompocuin cekBeHupoBaTh Bac aBa rena Oaktepuii, oguH u3 KOTOpbiX koaupyeT IHK-cBs3piBaromimii
PETYJIATOPHBIA OCNIOK, a IPYyroil — MpoTeasy, akTHBHYIO B KUCIIO# cpene. [Ipu 3Tom oH ckasan Bam, uto oana u3 6akTepuii —
Me30(IIBHBIN TOYBCHHBI MHUKPOOPTaHU3M, a Apyras — TepMO(WI U3 TOPSYEr0 MCTOYHHKA, OJHAKO 3a0BUT MOJIIHCATh
MpOoOUPKH ¢ 00pas3amMu, epeJaHHBIMA Ha CEKBEHUpPOBaHUe. Y Bac Mmomydmmch ciueyronue mociae10BaTeIbHO CTH:

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

1.2...TOC OIT I'TC ATT I'TIH T'OL AAT LT ...

[IpuBenens! nBa (hparMeHTa KOIUPYIOMINX [EMeH, sl yIo0CTBa pa30UThIC Ha KOJIOHBL, HY>KHA TaOJUIa TCHETUIECKOTO
KoJa.

1. ITepeBeauTte mocnen0BaTeNbHOCTH HyKIeoTUI0B 1.1. 1 1.2 B mociie10BaTeIbHOCTH aMUHOKHUCIIOT.

2. Kakas nmocnenoBaTeslbHOCTh, BEPOSITHO, MPUHAMIEKHUT TepMODUIHHON OaKTepuu U mouemy?

3. Kakas mocnenoBaTelibHOCTh, BEpOSITHO, KonupyeT JJHK-cBs3biBatomnuii 6enok, u nouemy?

4. Kakas mocnenoBaTenbHOCTh, BEPOSTHO, KOAUPYET KUCIYIO MpoTeasy v nouemy?

OOBsiCHEHHE CTYICHTa K BBIOOPY 3a1a4 (MpuMepHbIid 0TBeT). Jiis yuanuxcs 6a30BOro ypoBHs 00yueHHs IPEIaralTcs
3a7aud 1Mo paboTe ¢ TEHETHIECKUM KOJIOM: Ha OMpeelIiCHHE IEPBUYHON CTPYKTYPHI Oenka mo cTpykType Mojnekyisl JJHK; Ha
ompeneneHue cTpykrypsl Monekyisl JJHK mo mepBuaHOit cTpykType Oenka. [l yqammxcst yriayOJIeHHOTO YPOBHS 00yYeHUS
NIpeAIaraloTcst 3aJja4y BapuaTUBHbIE 331241, B TOM YHCJIE ¥ U3 MaTepUaOB OJIMMITHA/ 110 OHOJIOTHH.

Bo3moxHBbI npyrue GopMyJIMPOBKH 3aJaHu JUI YYaIUXCs, 38 KaXI(blii BEPHO MOJ00paHHBIN BONPOC WIIH 3aJlaHue 110
0,5 6amna. (2 6amra)

3.2. CryeHT BEpHO BBITIOJIHIII 33JjaHue 10 TeMe «bruocunTes 6enka» (Ha mpuMepe N-TPUIIENTHIA ONIPEeSICHHOTO OelKa
(3 6amna). Hanmnume 1-2 HerpyO6oii ommiOKu CHIDKaeT KoaumdecTBo 6amioB Ha 0,25; Hanwuue 3-4 HerpyOoii OMMOKH CHIDKAET
Koym4uecTBO O6asioB Ha 0,5.

[Ipu 1eMOHCTpayy BBHIIOIHEHHOTO 3a/IaHUS B PAMKaX CaMOCTOSATENFHON paOOTH MO JMCIUIUINHE Ha BBIOOP CTYAEHTa
CTYJIEHT YBEPEHHO, BEpHO, MMOJTHOCTHIO OTBEYAET Ha MOCTaBIeHHBIN Bompoc (1 6amn); CTyeHT yBepeHHO, BEPHO, MOTHOCTHIO
OTBEYaeT Ha MOCTABJICHHBIN BOMPOC, HO JNOMyCKaeT He3HauuTesnbHble omuOku (0,75 Gamna); CTyJeHT KpaTKO OTBEUaeT Ha
MIOCTaBJICHHBIN BOIIPOC, JOMyCKaeT He3HaunTeNIbHbIe ommoku (0,5 6ana).

JU7ist 3a1MTHI BBITTOJIHEHUS 3aJaHus IIPEAyCMOTPEHO 3a/1aTh He MeHee 3 BonpocoB (3 Oaita).
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DoHA OLIEHOYHBIX CPEACTB AT MPOBEACHUS IPOMEKYTOYHOH aTTeCTALUH

MeTOZ[I/I‘-IeCKI/Ie MarepuaJibl, OPECACIAOMINE NPOLUCAYPY U KPUTCPHUU OLCHUBAHUA C(i)OpMI/IpOBaHHOCTI/I KOMHCTCHHI/Iﬁ
pyu NpoOBCACHNU HpOMe)KyTO‘IHOﬁ aTTeCTalun

3ayer MpOBOAMTCS B IMHUCBMEHHOH M ycTHO# ¢opme. CormacHo BPK Ha BbInoOnHeHMe 3agaHuii MPOMEXYyTOUHOTO
KOHTPOJIS 10 KypCy OTBeJIeHO oT 8 1o 12 Oamios.

CryzmeHTaMm npeasaraeTcs BHIIIOJHUTH OJUH U3 JBYX BAPHAHTOB 3a4ETHOW pabOTHI. 3adueTHas paboTa COCTOUT M3 TPEX
610K0B: | OJIOK — TecToBOE 3afaHue; 2 OJIOK — pemIeHne 3a1a4 10 MOJIEKYIApHOi Ononorum; 3 OJ0K — Ipe3eHTanusI-3aInuTa
BBIITOJTHEHHBIX 3aJaHNI CaMOCTOATENILHOM pabOTHI M0 AMCHMILIMHE HA BBIOOp cTyaeHTa (1 3amaHue — moadop BONPOCOB H
3aaHUH 10 MOJICKYIIPHOM OMOJIOTHMH IO TeMe JUIA yJaluxcs 0a30BOTO M yIiIyOJIeHHOTO ypOBHS OOydeHHs; 2 3aJaHue —
«bunocuHTe3 Oenkay).

3ayerHas padota (1 u 2 GI0K) pacrne4yaTsBaeTCs 10 KOJUYECTBY CTY/ICHTOB.

Bo Bpemst 3aueTa cTyIeHTHI pacca)XHBaIOTCs 3a MapTy 1o ogHoMy. [loydaroT pacredaTKy ¢ 3aJJaHUsIMA U YUCTHIE JIUCTHI
JUISl YePHOBUKOB U OTBETOB.

CryneHTam 3ampeniaercs OOIIATBCS MEXIY CO0OH, MNONb30BAaThCS TIa/PKETaMH, KOHCIEKTaMH W Y4YeOHHKaMHU.
HckitoueHre cocTaBIsIIOT TaONUIBI TeHETHYECKOTO KoJia U (efiepaibHble TOCYAapCTBEHHbIE 00pa30BaTeNIbHbIE CTAaHAPTHI
OCHOBHOT'O 00111er0 00pa3oBaHusl.

Ha BemonHeHme 3aueTHOi paboTs! (1 1 2 6110K) oTBomuTCa 1 akagemudeckuid yac. [lo ucredeHnn BpeMeHHU CTYACHTHI
obOmeHuBaroTcst paboramu. [IpenogaBaTens pa3gacT UM KIFOYM C OTBETAMH M KPUTEPUSAMH OLEHKH. CTyIEHTBI MPOBEPST
paboTBl ApPYr Opyra W BBICTaBISIOT COOTBETCTBYIONIME Oayuibl. BhICTaBiIeHHBIE Oaibl COOOMIAIOTCA IMPEHNOAABATEIIO.
3adgeTHBIC PaOOTHI BO3BPALIAIOTCS CTYACHTAM U CAMOAHAJIH3a U CAMOCTOSTENIFHON paOOTHI HaJl OIIMOKaMH.

3areM CTYAEHTHI, BBHINOJIHMBINNE 3aJaHue 3 OJOKa, NMepexoldT K BhICTyIuleHHWIO0. Ha BeicTymieHne orBoamTes 3-4
MUHYTHI, Ha OTBETHI Ha BOIIPOCHI 2-3 MUHYTHI.

EaHHLI, TMOJYUYCHHBIC CTYJCHTOM Ha 3a4€TC, CYMMUPYIOTCA C HaGpaHHI)IMI/I paHee 6aJ'IJ'IaMI/I " NEPEBOAATCA B UTOTOBYIO
OLICHKY IO AUCHUILINHE.
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