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Hampasnennocts (npoduib) «buonorus» u « XuMusi»
P‘d()()‘lllﬂ nporpaMma JUCHHUITITTUHBI <<!\/IOJCK_\"JISIDHLU[ 6]’|LLIOI'1’|5[ C OCHOBaMH ()HOHIHIDODM’J'I'HKH))
IIporpammy cocraBuii(u):

HaauBaiiko Upuna BsiuecnaBoBHa

[pu HanmuuuKM 00YYAIOIIMXCST U3 YHCIIA JIUI C OTPAHWNYEHHBIMU BO3MOXKHOCTAMHE 3JJ0POBbSI, KOTOPEIM HEOOXOAUM OCOOBII OPSIOK
OCBOCHHS IUCLMIUIMHBI (MOJIYJIS1), IO MX JKEJIaHHUIO pa3pabaThiBaeTCs aaNTHPOBaHHAS K OTPaHHYSHUSIM HX 3/10pOBbsl paboyast
nporpaMMa JUCIHIUINHEL (MOIYJIS).

Pabouast nporpamMma AUCIUIUIAHEL

MouiekyasipHasi 0M0J10TUsI ¢ OCHOBAMM OHOMH(OPMATUKHU

paspabotana B cootBeTcTBUE ¢ DI'OC BO:

DeznepanbHblil rocy1apCTBEHHBIH 00pa30BaTeNIbHbIM CTaHJAPT BHICILIETO 00pa30BaHUs IO HAIpaBICHUIO NOATroTOBKU 44.03.05
ITenarornyeckoe obpasoBanue (¢ ABYMS NMpo(UISIMHU MOATOTOBKK) (ypOBeHb OakaaBpuata) (nprka3 MunoopHayku Poccun ot
22.02.2018 r. Ne 125)

COCTaBJICHA HAa OCHOBaHUUA y‘IC6HOFO IJ1aHa:

Hanpasnenue noxrorosku 44.03.05 Ilenarorudeckoe oopasoBanue (¢ AByMs NPOGUISIMU OJATOTOBKH)
Hanpasnennocts (npodunp) «bruonorus» u «Xumus»

yTBepxeHHOro YuénsiM coBeroM CI'CITY ot 25.03.2026 mpotoxos Ne§

Pabouas nporpamma o100peHa Ha 3aceJaHuu Kadeapbl

Buonoruu, 3k0JI0THM 1 METOAMKH 00yUeHH S

TIportokoun ot 23.06.2026r. Ne 11
3aB. kadenpoit CemeHOB A.A.

Havanpuuk YOIT

H.A. Jlomannna
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Hanpasnenue noarorosku 44.03.05 Tlenarornyeckoe odpazopanue (¢ AByMst MpoQuIsiMU OATOTOBKH)
HanpasnenHocts (npoduiis) «buonorusi» u « Xumusi»
PaGouast nporpamMma JUCHMIUIMHBL «MoJeKyIsipHast GMOJIOTUsl ¢ OCHOBAMH OMOMH(OPMATHKI»

1. HEJIM U 3AJIAYY OCBOEHUSI JUCLIUIIIMHBI (MOLYJIST)

Heab u3ydyeHusi AMCHUILUIMHBI: MPHOOpPETEHUE 3HAHMW M yMEHHH, (OPMHUPYIOIIHE KOMIIETCHIIMH TUCHUIUIMHBI « MOJIeKyIspHas
Ouosiorust ¢ ocHOBaMU OMOMH(OPMATHKM», HEOOX0AUMbIe I 3P PEKTUBHOTO peleHns NeAarorn4eckux 3aaad nmpogecCuoHaAILHON
JICSITEIBHOCTH B ITpeMETHON obnactu «buonorusy.

3apaun u3yyeHus AMCUHIUIMHBI:

B 00JIaCTH TeAAarOorUueCcKoil e TeTbHOCTH:

- (hopMHpOBaHHE TOTOBHOCTH pEallM30BBIBATH 00pa30BaTelbHBIC MPOTPaMMbl MO OHOJOTHU (BOIPOCHI MOJEKYJISIPHON
Ouosiorny ¢ OCHOBaMH OMOMH(OPMATHKH) B COOTBETCTBHH C TPEOOBaHMSIMU 00pa30BaTENbHBIX CTAHIAPTOB,;

- O3HAKOMJICHHE C METOJaMU MOJIEKYJISIPHOH OHOJIOTMH M ¢ OCHOBHBIMH OMOMH(OPMATHYECKHMH MPOTPaMMaMHU; U3ydeHHe
0COOEHHOCTEH CTPOEHUS U CBOMCTB MOJIEKYJI, 00€CIeYHBAIOIIUX CYLIECTBOBAHUE OUOIOrHUeCcKOl (GOPMBI ABUKEHUS MaTEPHU;

- U3y4eHHE CTPYKTYpPHO-(YHKIHOHAIBLHOM OpraHM3ali TeHETHYEeCKOro ammapara KIeTOK M MeXaHHW3Ma peau3aliu
HaCJIeICTBEHHOW MH(OpMAaIUH, TOSBICHHUS Pa3HOKaYECTBEHHBIX KJIETOK B X0J1€ MHAWBUAYAJIBLHOTO Pa3BUTHS, MOJICKYJISIPHBIX OCHOB
3JI0KQUECTBEHHOT'O POCTA, KIIETOYHOTO arloNTo3a, YKOr€HETHYECKUX aclIeKTOB MyTareHesa.

O6sacTh npodeccuoHaIbHON AesiTebHOCTH: 01 OOpa3oBaHue U Hayka

2. MECTO JUCHUIIJIMHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI

Iukn (pasgen) OIT: |B1.0.09

2.1|Tpe601;amm K IIPeBAPUTEIbHOI 0Ar0TOBKe 00y4YaloIerocs:

CozepkaHue TUCUMIUIMHBI 0a3upyeTcs Ha MaTepHae: Claeyoumx TucuuIuiny: «Lluronorus», « MUKpOOHOJIOTHS ¢ OCHOBaMU
BUPYCOJIOTHS», K BHOXUMHSIY.

2.2| IncuumiMHbl (MOIYJIH) U MPAKTHKH, IJIsl KOTOPBIX OCBOEHUE JAHHOM AUCIHUTIMHBI (MOIYJIs) HEOOXOIUMO KAK
npeauecTByOIee:

OcBoeHMe AUCIUILIMHBL SABJSIETCS OCHOBOM IS TIOCIIEIYIOIIET0 H3YUEHHsI TAKUX KYpPCOB, Kak «BBezeHue B OMOTEXHOJIOTHION,
«["eHeTukay.

3. KOMIIETEHL[IY OBYYAIOILIETOCSl, ©°OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS AUCLUTLIUHBI
(MOZYJIS)

OIIK-8 Crioco0eH oCyIecTBIATH MeIarornyeckyo Aesite IbHOCTh Ha OCHOBE CHEeNUATbHBIX HAYYHBIX 3HAHUI

OIIK-8.1 3naeT: ucTOpPHUIO, TEOPHIO, 3aKOHOMEPHOCTH U MPUHIUNBI MOCTPOEeHUS U GPYHKIMOHUPOBAHUSI 00Pa30BATEIHLHOIO
npouecca, poJjb U MeCTO 00pa30BaAHNs B KU3HM YeI0BeKa H 0011ecTBa, COBPeMEHHOe COCTOSIHUe HAYYHOMH 00J1acTH,
COOTBETCTBYIOLIEI MpenoAaBaeMoMy NMpeaMeTy; MPUKJIAJIHOE 3HAUeHHe HAYKH; crnienuduyeckue MeTOAbl HAYYHOTO MO3HAHMS
B 00beMe, o0ecrieynBaIOIIeM NPenoiaBaHie yueOHbIX NpeAMeToB

3HaeT mpeaMeT W3YdYCHHS MOIEKYISpHONH OHOIOTHM ¢ OCHOBaMM OHOMH(OPMATHMKH; METOIBI HCCIENOBAaHUS B MOIEKYISIPHOH
Ouosnoruy, oCHOBHbIe OHoMH(OpMaTHueckue Nporpammbl. OCOOEHHOCTH TPEXMEPHOIO CTPOCHUSI U CBOMCTB MOJIEKYJN: O€NKOB U
HYKJICHHOBBIX KHCJIOT, 00ECIIeUNBAIOMNX CYIIECTBOBAHHE OMOIOTHIECKOH (OPMBI IBMKEHUS MATEPUH; OCOOCHHOCTH CTPYKTYPHI
TeHOMa BUPYCOB, (aroB W MpPOKApHOT; dyKapuoT. OcOOEHHOCTH B3aUMOJEHCTBUI HYKJICMHOBBIX KUCJIOT U OEJIKOB B 00ECHECUCHHUN
(YHKIIMOHUPOBAHNS JKHUBBIX cHcTeM; mporecchl perumkamun JHK, rerermdeckoil pekoMOMHAITNN, TPAHCKPUIIINH, TPOIIECCHHTA,
OGuocuHTe3a Oeka 1 ero ATAoB, PEAKIHK MATPUIHOIO CHHTE3a; CHOCOOBI peleHus ¥ 0popMIIeHNUS 3314 110 MOJIEKYJISIPHON OUOJIOTUH

4. CTPYKTYPA U COIEP’)KAHME JUCIHUAIIIMHBI (MOLY.JIST)

Kon HanmeHoBaHuUe pa3/e/10B U TeM /BUJ 3aHATHS/ Cemectp |Yacos| UnTepaxT.
3aHATHS

Pazgen 1. MoJiekyasipuasi 040JI0THs ¢ OCHOBaMH 0MOMH(OPMATHKH

1.1 |MonexymspHast OMOJIOTHS KaK HayKa, METObI MOJIEKYJISIPHOI OMOJIOTUHU, OCHOBHBIE 7 2 0
OnomH(popMaTHIECKHEe TPOrpaMMbl. MoleKyIsIpHas OHOIOTHS OENKOB M HyKJIEHHOBBIX
Kucnor. /JIex/

1.2 |MonexynspHas 6uosorus HykjienHoBbIX kuciaoT. JHK u PHK /JT1a6/

1.3  |MomexyssipHast OMOJIOTHS KaKk Hayka. MIcTOpHs pa3BUTHSI U METOBI MOJICKYIISIPHON 7 2 1
OHOJIOTHH, OCHOBHBIC OHOMH(pOpMaTHUecKue mporpamMmsi /Cp/

1.4 |Monekynspuas Ouomnorus 6enxos /Cp/ 7 4 0

1.5 |Monekynspuas Ouosnorus HykiaenHoBbix kucyor. JJHK /Cp/ 7 3 0

1.6 |MomnexymnspHas OGuosiorus HykJienHoBHIX kucioT. PHK /Cp/ 7 3 0

1.7 |T'enoM BHpYCOB, NPOKapHOT u dyKapuot /Cp/ 7 4 0

1.8 |B3aumopneiicTBHs OSIKOB U HYKJICHHOBBIX KUCIOT B TIPOLIECCE TPAHCKPHUIILIUK, TPAHCISINY, 7 4 0
penapanuu /Cp/

1.9 |benok-6GenkoBbIe B3aMMOACHCTBHUS, OCIOK-TUIHIHBIE B3aumMoeicTeus /Cp/ 7 4 0

1.10 |MonekynspHBIE OCHOBBI SBOJIIOIMY, Pa3BUTHUS, CTApEHH 1 ruden opranusma /Cp/ 7 2

1.11 |lenernueckas nmxenepus /Cp/ 7 4 0
/3auet/ 7 2 0

5. OueHo4YHbIC M METOAHYECKHE MAaTePHaJIbl 10 JMCHUILIMHE (MOLYJII0)

5.1. Copep:xaHue ayIuTOPHOIi padoThl MO AMCHHUILIMHE (MOIYJ/II0)

7 cemecTp, 1 Jexnus, 1 1aGopaTopHoe 3aHsITHE
Pa3zgen 1. MoJiekyasipHast 0H0JIOTHS KaK HayKa. MeToabl MOJIeKyJISPHOI GHOJOTHH H X POJIb B H3Y4YeHHH 0eJKOB H
HYKJIEHHOBBIX KHCJIOT
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Hanpasnenue noarorosku 44.03.05 Tlenarornyeckoe odpazopanue (¢ AByMst MpoQuIsiMU OATOTOBKH)
Hampasnennocts (npoduib) «buonorus» u « XuMusi»
>ab0yast IporpaMma AUCUUILIMHBIL «MOJIeKYIIsipHast OUOJIOrHst ¢ OCHOBaMU OHOMH(OPMATHKN

Jlextust Nel (2 gaca)
MonexynspHasi 6MOJIOIHs KaK HayKa, METO/Ibl MOJIEKYJISIpHOI 6MOJI0ruy, OCHOBHbIE OMOUH(DOPMATHUECKUE IIPOIPAMMBI.
MormnexyssipHasi 6M0JIoTHs OSJIKOB U HyKJIEHHOBBIX KUCIIOT.
Bomnpocs! u 3ananus
1. MounekynsipHasi GMOJIOTHS KaK HayKa, METO/Ibl MOJICKYJISIpHON OHOJIOTMH, OCHOBHBIC OMOMH()OPMATHYECKHE MTPOTPAMMBI
2. CocraB u mepBHUYHas CTPYKTypa OenkoB. IIpocTpaHCTBEHHas OpraHH3aIMs MOJUIIENTHIHEIX Ieneld. DYHKIMH U CTPOCHHUE
MeMOpaHHBIX OEIIKOB.
3. HykienHOBBIE KUCTOTHL: cTpyKTypHas opranusanus JJHK (nemoHcTpanus miactukoBoit Moxermu JJHK). Xumudeckas ctpykTypa n
npoctpancTBeHHas opranuzaius JJHK, ctabumusupyoiye B3auMoIeHCTBUS B CTPYKTYpax.
4. Ctpykrypa reHa. Jxcnpeccus resa, MoieKyIsipHble MEXaHU3Mbl TeHETHUECKUX IIPOLECCOB: PEILIUKALUS, perapalys, TeHeTHIeCKas
PEKOMOMHAIIHS.
JlaGoparopHoe 3ansatue Nel (2 yaca)
Mosexyisiprast Guomnorust HykienHoBbiX kuciot. JJHK u PHK. (na 6a3e nmabopatopuu
TexHoIapka YHUBEPCAJIBHBIX NeJarornaecKix KOMIIETEHIIH HMEHH JOKTOpa pU3NKO-MaTeMaTHIeCKUX HayK, mpodeccopa E. S1.
Korana)
Bomnpocs! u 3ananns
1. Axryanu3anus 3HaHUH.
2. JTaboparopnas padota «Beinenenue JHIT u3 tkaneii. Kauectennsie peakiuu Ha JIHID», madoparopHas pabora «KauecTBeHHas
peakuus Ha PHK».
3. Pemenue 3amau. Onpenenenue CTpoeHNUE MOJIEKYJIbI Oenka o cTpykrype Monekyisl JJHK. Onpenenenue cTpyKTypbl MOJICKYJIbI
JHK 1o ctpoenuto MoeKyinbl 6enka. 3aBUCUMOCTb MeXly U3MEHEHUsIMU TpUIuleTHOro cocrasa JJHK 1 nocienoBaTesbHOCTIO
AMHHOKHCIIOT B IENTHJIE.

5.2. Conep:xanue caMoCTOSITeIbHOI paGOTHI MO AMCUUIINHE (MOAYJIIO)

Coaep:xaHue 00s13aTeJILHOM CAaMOCTOATEIbLHON PadoThI MO AUCHUILIMHE

Ne /i TemMbl TUCHUTITINHBI Copaep:xaHue caMOCTOSATEIbHOI padoThI MpoxykTbl AesTe bHOCTH

1. MonekynsipHass ~ O6uonorus | Pemenue 3anau CocTaBleHHbIE CXEMBl U PHCYHKU:
6enkoB CocTaBiieHIE CXeM U PUCYHKOB TI0 TEME «CTpoeHHe MHENTHIHOW TPYIED»,
«Cxema yuactusa G-OenkoB B
nepefade TOPMOHAIBHOTO CHTHAla
azleHuIaTuuKiasey», «O6pasoBaHue
AKTUBHOH (H)OPMBI HHCYIIMHAY

2 MonekynspHass ~ 6uonorus | Pemenue 3anau 3anonHeHHast TabnIuLa:
HykJIenHOBBIX kuciotT. JJHK | 3amonHeHue TabnMIbl, COCTABICHHE CXEM O TeMe | «XapaKTephCcTHKa HEKOTOPBIX
KOH(OPMAIMOHHBIX COCTOSIHUH
JIHK»

CocraBnenHas cxema: «Peakiuuy,
KaTaJH3upyeMble
TonouszoMepazamu tuna | u Iy

3 MonekynsipHas ~ Ouostorust | Pemienue 3agayu 3anosHeHUe TaOIULIBI
Hyki1enHoBbIX kucinoT. PHK | CocTaBieHue cxeM B pUCYHKOB IO TEMeE «CpaBHUTeNbHAs XapaKTEPUCTHKA
JHK u PHK».

CocraBleHHbIE CXEMBl M PHCYHKH:
«CtpykTypa MPHK», «Pomnp
pasmmuaeix  PHK B OCHOBHBIX
MOJIEKYJISIPHO-OUOJIOTHYECKHX
poreccax»

4 I'eHoM BUPYCOB, IPOKAPHOT U | 3aMONHEHUE TaOJIULIbI 3anosHeHHas TabIuLa:
9yKapHoT «CpaBHUTENBHAS  XapaKTEPUCTUKA
TeHa IPOKAPUOT U 3YKapHOT»

5 BsaumoneiictBus OenkoB u | COoCTaBJICHHE CXeM M PUCYHKOB 1O Teme, uX | COCTaBICHHBIE CXEMbl M PUCYHKH:
HYKJIEUHOBBIX  KHCJIOT B | aHAJIU3 «CuHTte3 nemnei JIHK B
mporecce TPAHCKPHIIIIHH, PeIUTMKATUBHOM BHITKEY,
TPAHCIALMY, perapatuu «MexaHuzm JEUCTBUS JHK-
mura3e», «Cxema cunre3a JHK B
PeIUIMKAaTHBHOMN BHJIKE y
MPOKAPUOT»

CocTaBlIeHHBIE CXEMBI M PHUCYHKHU:
«Paznmuuusi B TPAaHCKPUIIHMU U
TPaHCILIUU Yy TPOKapHOT U
JyKapuoT»

6 Bbenox-6enkoBbie CocraBiieHUE CXEM U PUCYHKOB 110 TEME CocTaBleHHbIE CXEMBl U PUCYHKU:
B3aUMOJICUCTBYS, 6emok- «Ipoueccunr pPHK y aykapuor»,
JIMIHAJHBIE B3aUMOJEHCTBH «Crnnaiicunr MIPEIIIECTBEHHUKA
MPHK c¢ yuactuem msPHII»

CocraBieHHbIE CXEMBl U PHCYHKU:
«Perymsiuus  tpancnauun  MPHK
(eppUTHHA C y4acTHEM aKOHHTAT-
ruapatasbl M HOHOB  JKeJe3an,
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Hanpasnenue noarorosku 44.03.05 Tlenarornyeckoe odpazopanue (¢ AByMst MpoQuIsiMU OATOTOBKH)

Hampasnennocts (npoduib) «buonorus» u « XuMusi»

PaGoyas [porpaMmma JUuCHUIIIIMHbBI <<!\/I(L[CK_\"J]SID]IQIS[ OHOJIOTHsI C OCHOBAMH 6]1()l[|[(IP()D\I‘J['HKH))

«CxeMa pacrosIoKeHUs y4acTKOB B
monekyie MPHK sykapuor»

7 MonekyJsipHbie ocHoBbI | CocTaBjieHue TaOIHIIbI CocrapieHHas Tabmuma:
3BOJIIOLHH, pa3BuTHs, «CTpyKTypHBIE U3MEHEHUS B KIIETKE
CTapeHHs u ruoenn B IIpoIiecce HEKPO3a U aromnTo3a
opraHusma

8 I'enernueckas HHKEHEPUS CocraBieHue CXeM 110 TeMe CocraBneHHble  cxeMbl: «Cxema

KOHHEKTOPHOTO METOJa MOJTYy4eHHUS
rubpuguelx  Monexyn  JJHK»,
«CxeMa peCTpPHUKTa3HO-IHUIa3HOTO
METOAa TOJYyYeHHs T'HOPUIHBIX
moutekyn JTHK»

Copep:kaHue caMOCTOATEIbHOM PadoThI M0 AMCHUIJIMHE HA BLIOOD

Ne ni/m TeMbl TUCHUTLINHBI Conep:xkanue caMOCTOSITeTbHON padoThI MpoxyKThI AesiTeLHOCTH

1 MonekyssipHast OHOJIOTHS IMoaroroBka  cooOlmeHHs W mpe3eHTalMu | TEKCT COOOIIEHHUS U MTPEe3CHTAIUS
Kak Hayka. McTopus «Mctopust usydenus oenkony» 1 yuanmxes OY | Karanor 3aJaHAN TS
Pa3BUTHUS I METOJIBI ITonGop BOMPOCOB W 3aJaHUil IO MOJICKYJISPHOU | O0ydaronImuxcs
MOJIEKYJISIpHOM Ouosoruu, Ouonoruu mo Teme I ydamuxcs 0a30BOro M | AHamu3 OGuOUH(pOPMATUUECKUX
OCHOBHBIC YIIIyOJICHHOTO YPOBHS O0Y4EHHUSI. MpoTrpaMMm
6uouHdopmaTuueckue AHanu3 6uouH(YOPMATUUECKUX IPOrpaMM
MPOTPaMMBI

2 MonexysipHasi OMOJIOTUs IMoarotoBka  cooOmeHuss U Hpe3eHTauuu | TeKcT cooOLIeHHs U Mpe3eHTalus
OenkoB «Dynkiuu Oenka B OpraHu3Me: CBSI3b CTPYKTYPHI

¢ QynknusmMm» / «OcobenHoctu crpoenus G-

OenkoBy i yyanuxcs OY Karanor 3amganuit amst
ITogGop BompocoB u 3aaHuil IO MOJNEKYIIpHOH | oOydaromuxcs
OHMOJIOTHH 1O TeMe JJIsl ydaluxcs 0a30BOTO W

Yr1yOJICHHOTO YPOBHS O0Y4eHHUsI.

3 MonekyssipHast GHOJIOTHS IMoaroroBka cooOuieHuss u mpe3eHTanuu «Mup | TekcT cooOleHus 1 Mpe3eHTaus
HYKJIEMHOBBIX KucioT. PHK PHK» nns ygamuxcs OY. Karasor 3ananuii 1
u JJHK IToxGop BOMPOCOB W 3aJaHHil IO MOJICKYJISPHOU | O0YydYaroNIMXCs

Ouosoruy mo TeMme Ul ydaiuxcs 0a30BOro u
yrIy0JI€HHOTO YPOBHS O0YyYeHHS.

4 I'enoM BUpycCOB, TPOKapHOT IMoaroroBka  cooOmieHHs W mpe3eHTalMu | TEKCT COOOILICHUS U MPe3eHTAIUS
U 9YKapuoT «XapakTepUCTUKAa  HEKOTOPBIX  BHUPYCOB»  /

«[IpoucxoxneHne BHPYCOB H HX pOIb B

sBosronny /«I[IporpamMma «I'eHoM denoBeka»y /

«['eHOMBI OpraHe/1 3yKapHoT» IS y4Yalluxcs

oy.

IToaGop BOMPOCOB W 3amaHuil o MoJyieKysipHoW | Karanor 3amanuii muis
Ouosnoruu mo Teme Ul ydaimuxcs 0a30BOro M | oOydaromumxcs
yrIIyOJICHHOTO YPOBHS 00yYEHHUSL.

5 BsaumoneiicTBus 6enkos u IMoarotoBka coobmenus u npesentanuu «benku u | TekcT cooOlieHNs U Mpe3eHTanus
HYKJIEHHOBBIX KHCIJIOT B (depMenThl, yaacTByronue B perumkanui JHK» Pemennsle n 0(OpMIICHHBIE 3a1a4YH
npolecce TPaHCKPUIILINY, Pemenue 3agaq
TPaHCISALNH, perapanuu

6 Benok-6enkoBble IMoaroToBka cooOmeHuss u mpeszeHTanuu «tan | TekcT cooOLIeHHs U Mpe3eHTanus
B3aUMO/ICHCTBUS, OETIOK- OuocuHTe3a Oelika: aKTHBaIMs aMUHOKUCIOT» / | PemieHHbie U 0OpMIICHHBIC 3a1a4H
JMIUTHBIE B3aUMOJEHCTBHSL | «bBenok-0enKkoBele  B3aUMOAEHCTBHSA M HUX

3HAYEHHE JUI caMOCOOPKH OENKOB-MYJIbTUMEPOB
Y HaIMOJIEKYJISIPHBIX OCIIKOBBIX CTPYKTYP»
Pemenue 3anau

7 MorekyJsipHbIe OCHOBBI IMoaroToBka  coOOmEHWs] W Tpe3eHTauuH | TeKCT COOOLICHHS M MPEe3eHTAIUs
OBOJIFOIIMH, Pa3BUTHUA, ((BCHKOBO'HI/IHI/I)]HBIC BSaHMOHCﬁCTBHH n Penrennsie u O(l)OpMJ'[CHHLIC 3aga4uun
CTapeHus ¥ THOenn (hopMupoBaHHe OHONIOTHIECKUX MEMOpaH» /
opraHusma «MynbTH-(hepMeHTHBIE KOHBIOTAaTHI,

a7CcOpOLIMOHHBIE W  HWHTErpajibHble  OelKoBO-
(dhepMeHTHBIC aHcam0uy, METa0O0JIOHBI,
MOUU30(EPMEHTHBIE KOMILIEKCHI»
Pemenue 3anau
8 I'eHeTnueckas HHKEHEPHS IMoaroToBka coOOIIEHUS U MIPE3EHTALIN Texct cooOmieHus ¥ pe3eHTaIus

5.3.00pa3oBaTe/ibHbIE TEXHOJIOTHH

IIpu opranu3anyy U3y4eHUs TUCHUTUIMHBI OYIyT UCTIOJIL30BAHBI CIIEAYIONINE 00pa30BATEILHBIC TEXHOJIOTHH:
MHPOPMATMOHHO-KOMMYHUKAITHOHHBIC TexHoJorHH (1udposas miathopma «MAX»), TEXHOJOTHSI OPraHU3alUH CaMOCTOSTEILHON
paboThl, TEXHOJIOTHS Pe(IICKCUBHOTO OOYUEHHS, TEXHOJIOTHS MOAYJILHOTO O0YyYSHHS, TEXHOJIOTHS UTPOBOTO O0YYEHHS, TEXHOIOTUU
TPYIIOBOI TUCKYCCHH, HHTEPAKTUBHBIC TEXHOJOTHH, TEXHOJIOTHS TPOOJIEMHOr0 00yUYCHHUs, TEXHOJIOTHSI OpraHU3aInn
yueOHO-HCCIIEIOBATENBbCKOM NESITEIbHOCTH, TEXHOJIOTHsl IPOSKTHOTO 00YYEHUS], TEXHOJIOTHsl Pa3BUTHSI KDUTHYECKOTO MBIIIUICHHSL.
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5.4. Texymmii KOHTPOJIb, IPOMEKYTOYHbI KOHTPO/Ib U NPOMEKYTOUHASI ATTeCTALMSA

bannbHO-pedTHHTOBasE KapTa AUCUUILIMHEI 0(OpMIIeHA KaK IPHIOKEHNE K paboueil mporpaMme AUCIHUILUINHEL.
®DOoH/1 OLIEHOYHBIX CPEJCTB VIS IPOBEJCHUS IIPOMEXYTOUHON aTTeCTaluy 00y4YaroIuXCs 110 JUCUUIUIMHE 0POPMIIEH OTAEIbHBIM

JOKYMCHTOM.

6. YHEBHO-METOANYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHHUE

Jara oOparieHus K 3JIEKTPOHHBIM y4eOHBIM H3JIaHHUSM, 3JEKTPOHHBIM 00pa30BaTelIbHBIM pecypcaM, COBPEMEHHBIM 0a3aM JJaHHBIX U
MH()OPMAIIOHHBIM CIPAaBOYHBIM CHCTEMAaM COBIAaeT C IaTOH yTBep)KAeHHs paboyel mporpaMmbl

6.1. PexoMeHyeMas JuTepaTypa

6.1.1. OcHoBHas JUTepaTypa

ABTOpLI, COCTaBUTCIIN

3aFHaBI/Ie, CCBhUIKA Ha 3JICKTPOHHYIO 6H6J'II/IOTCIIHy}O CUCTEMY

W3narenbcTBO, roja

JI 1.1 |L{smmbanenko, H. B.

MornekynspHas 6uosiorus : npaktukyM : [16+] / H. B. [{piMbanenko
; Pocculickuil rocy1apCTBEHHBIHN N€1arorn4eCKUil yHUBEPCUTET UM.
A. W. Tepuena. — 44 c. — Pexum pocTyma: mo MOANHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=709330 (mata
obpamienus: 04.06.2026). — bubnuorp. B kH. — ISBN 978-5-8064-
3268-2. — TeKCT : HIICKTPOHHEIH.

Canxkr-IlerepOypr :
Poccuiickuit
rOCyIapCTBEHHBIN
MEeArOrMIeCKUi YHUBEPCUTET
uM. A.U. T'epuena (PTIIY),
2022.

J11.2 |Akynos, A. H.

OCHOBBI OMOXMMHHU U MOJIEKYJISIPHON OHOJIOTHY : IPAKTUKYM : [16+]
/ A.H. Axynos, IO. B. IllepbakoBa ; Ka3zanckuii HalnmoHaJbHBIH
UCCIIe0BaTeNIbCKUI TEXHOJIOTNUeCKUil yHuBepcuTeT. — 88 C. : UL,
TabI. - Pexim JoCcTyma: o TIOATIHCKE. -
URL.: https://biblioclub.ru/index.php?page=book&id=713904 (mata
oopamenuns: 04.06.2026). — bubauorp. B ku. — ISBN 978-5-7882-
3265-2. — TeKCT : 3IEeKTPOHHBIH.

Kazans : Kazanckuit
HaI[MOHAJIbHBIN
HCCIIeI0BATEIbLCKUI
TEXHOJOTHYECKHI
yausepcuret (KHUTY), 2022.

JI 1.3 |[Koponega, A. K.

Oprannzanus MMPOEKTHOM u HayJHO-HCCIIEeIOBATEIECKOM
JeATeIbHOCTH IIKOJIBHUKOB B 00/1aCTU MOJIEKYJISIpHOM Onosioruu (Ha
npuMepe pa3pabOTKH AMAarHOCTHYECKOH TeCT-CHCTEMBI paHHEH
JMUarHocTHKu Menanombl) : [16+] / A. K. Koponesa ;: win. — Pexum
JoCTyIa: o HOAIHCKE. -
URL.: https://biblioclub.ru/index.php?page=book&id=704754 (mara

obpaenus: 15.06.2026). — DOI 200. — TekcT : 37eKTPOHHBII.

VIIbSIHOBCKUH
roCyJapCTBEHHBIN
MEeIarOTMYeCKUil YHUBEPCUTET
uMm. 1.H. YapsHoBa. — b.M. :
6.u.,2023. — 164 c.

6.1.2. /lonoJIHUTeIbHAS JJUTEpaTypa

ABTOpI)I, COCTaBUTCIIN

3arnaBue, CChIIKA Ha 3JIEKTPOHHYIO OUOIMOTEUHYIO CUCTEMY

MzparensctBO, TON

JI 2.1 |Cemuenxko, B. B.

PerenepaTuBHast OHONOTHS M MeOWLUHA. | €HHbIE TEXHOJOTHH H
kionuposanue / B. B. Cemuenko, C. . Epennes, C. C. CrenaHos ;
o pex. B. IT. ITy3sipésa, C. N. Epennena. — 2-¢ u3., UCIIp. U JIOIL.
324 c. — PexuMm goctyma: 1o  TOAMMCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=714037 (mara

obpamenus: 15.06.2026). — bubnuorp. B kH. — ISBN 978-5-4499-
4504-4. — DOI 10.23681/714037. — TeKcT : DIEKTPOHHBII.

Mockga : Jupexr-Menmua,
2024.

JI12.2 |Anuen, B. 5.

CTBOJIOBBIE KJIETKU : OMOJIOro-(hU3HOJIOTMYECKUE 3aKOHOMEPHOCTH
passuths, GyHkIMKM 1 MexaHu3mbl / B. SI. Anuen, A. B. Mockanés,
E. A. Hukntuna ; Poccuiickuil rocyjapCcTBEHHBIN NMENarorn4eckuit
yausepcureT uM. A. U. I'epiiena. — 212 c. : un. — Pexxum gocryma:
1o MOJIIHCKE. -
URL.: https://biblioclub.ru/index.php?page=book&id=709448 (mara

obpamenus: 04.06.2026). — bubnuorp.: c. 189-210. — ISBN 978-5-
8064-3240-8. — TekcT : 31eKTPOHHBIH.

Canxr-IletepOypr :
Poccuiickuit
roCyJapCTBEHHBIN
MeJarOTHIECKU YHUBEPCUTET
um. A.W. 'epuena (PTIIY),
2023.

JI 2.3 |Bonorosckwuii, U. 1.

Me3eHXUMabHbIe CTBOJIOBBIE KIETKH. JJOCTIKEHHUS ¥ IEPCIIEKTHBBI
/ W. 1. BonotoBckuit ; HarmoHanbHas akagemusi Hayk bemapycw,
WuctutyT 6M0GU3UKH U KIeTOYHOH nHxeHepuu. — 203 c. : ni., Tabu.
- Pexum JIOCTyTIA: o TIOJIITUCKE. -
URL.: https://biblioclub.ru/index.php?page=book&id=708012 (mara

obpamenus: 15.06.2026). — bubauorp. B kH. — ISBN 978-985-08-
3012-8. — TekcT : DIEKTPOHHBIH.

MuHck : benopycckas Hayka,
2023.

6.2 IlepeueHs mporpaMmMHOro obecrneyeHust

Acrobat reader DC;

Dr.Web Desktop security, Dr.Web Server security;

GIMP;

Moii oduc, cepBucs SIunekc 360 mist oOpazoBanus (nouta, Aunekc uck, Aunexc Tenemoct, SIHnekc nokymenTsl, Kanennaps),

MHoro$hyHKIIMOHAIBHBIH cepBrC 0OMeHa nHpopMmanuei Max;

Apxusarop 7-Zip;

Bpaysep Snnekc anst opranuzanui.

6.3 Ilepeyenb MHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, MPO(ecCHOHATBHBIX 623 JAHHBIX

- OBC «YHuBepcuterckas OubInoTeKa OHIIANH

- baser mannsix Springer eBooks
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- Enunoe comepxanue obuiero odbpasosanus https://edsoo.ru/

- bubamorexka udposoro odbpazoateapbHOro KOHTEHTA https:/Monypoxu.pd/

7. MATEPUAJIBHO-TEXHUYECKOE OGECIHIEYEHHME JJUCITUIIJIMHBI (MOY JIS1)

7.1|HanmeHOBaHHe CIEIMAIBHOTO TOMEIIEHHUS: yaeOHas ayAUTOPHs ISl TPOBEICHHUS IEKIMOHHBIX 3aHATHH, Ta00PaTOPHBIX
3aHATUl, KypcOBOTO NPOEKTUPOBAHUS (BBIIOJHEHUS KYPCOBBIX pabOT), MHAMBUAYalbHBIX KOHCYJNbTallUil, TEKyILETo
KOHTPOIIS, MPOMEXYTOYHOH aTTecTanud, YdeOHO-HCCIemoBaTenbCcKas J1abopaTopus OMOXMMHUH W MOJCKYISPHOH
ouosornn. OcHamenHocTs: Kowmrmiekr ydeOHOH MeGenu, MeoBas J0CKa, HOYTOYK, IEPEHOCHOE IPOEKIOHHOE
obopynoBaHue (MyJIbTUMEIUIHBIA MPOEKTOP M 3KpPaH HA TPEHOTre), MOPTATHBHOE 3BYKOYCHIIMBAKOIEE 000pyIOBaHHUE,
CymunbHblil mkag (Tepmocrar) - 1 mT., DnexTpudyeckue IMTKU - 4 mT., bans komOunupoBaHHas - 10 mr.,
Pedpakromerp - 1 wt., Lientpudyra - 1 mr., bBymara ¢unsrpopansha - 16 mr., bymara ¢punsrposansHas (21*21) - 161T.,
Bropetku - 8 wit., Bech yueOnbie ¢ rupsmu 1o 200 1. - 8 mr., Boponka nadoparopnas - 16 wr., Konba konudeckas 6e3
nedn. - 16 mr., [Tpobupka ITX 14x120 - 16 mwrt., [Tpodupxka IT1X 16 - 8 mrt., IIpodupka neHTpudyx Has rpagyipoBaHHas - 8
wrt., CrnuproBka CJI-1 KII 19/17 - 8 mr., Crakan - 16 wr., Huwimaap mepssiii - 8 mr., Yamku [Merpu - § wmr.,
JleMoHCTpaloHHble Tabnuipl - 17 mt., MynsTuMeuiiHble Ipe3eHTanuy - 6 mr., Mozaens Monexyinst JIHK - 1 mr.

7.2|HaumeHOBaHUE CIIEIIMATBHOTO MOMEIICHHS: TOMEIICHHE JIs1 XpaHEHHS U MPOQUIAKTHUECKOTO 00CITyKHBaHUS
yuebHoro obopynoBanus, JlabopanTckas kadenpsl OMOJIOrHH, SKOJIOTHH U METOIUKH 00yueHus. OCHAIIEHHOCTD:
Hoyr0yk- 1., [Tpoekrop-1uir., Dkpan-2mrT., [Tnakarel, Tabnuiel, Buneomaraurona, Peaktuebsl, MUKPOCKOITBI

7.3|HaumeHoBaHue CHICNUATBHOTO TIOMEIICHHUS: TOMEIICHUE ISl CAMOCTOATENIbHON paboThl, UNTANBHBII 3aJ1.
OcHarienHocTh: [TK-41T. ¢ BO3MOKHOCTBIO MOAKIIOUCHHS K ceT «IHTepHeT» U obecreueHreM JI0CTyma B
3JIEKTPOHHYI0 MH(pOopMannoHHo-00pazoBarebHyo cpeny CI'CITY, ITuceMenHsbi cton-4 mrT., [TapTta-2 mr.

7.4|HaumeHOBaHUE CHIENUAIBHOTO IIOMEILEHHUS: IOMEIeHUE IS IPOBEJECHUs 1a00paTOpHbIX 3aHATUH. CTpyKTypHOE
noapasaenerne CI'CITY — TexHomapk yHHBEPCAIbHBIX MEJarOTHUECKUX KOMITETCHI[UH UMEHU JTOKTOpa (U3UKO-
MaTeMaTHYecKuX Hayk, npodeccopa E.SI. Korana (yueOHsb1ii kabunet Ne 118)

8. METOAUYECKHUE YKA3AHUS IO OCBOEHUIO JUCHUIIJIMHBI (MOY JIST)

Pabota Ha/K TEOPETUUECKUM MaTEPUATIOM ITPOUCXOJHUT KPATKO, CXeMaTHIHO, TIOCIIeJOBATENFHO (PUKCHPOBATH OCHOBHBIE ITOJIOKEHHS,
BBIBOJIBI, (POPMYJIMPOBKH, 000OIIECHUS; TOMEYATh BaKHBIE MBICITH, BBIJICJISITH KIIIOYEBHIEC CIIOBA, TEpMHUHBL. [I[poBepKka TEpMHUHOB,
TIOHATHH € TIOMOLIBIO PHIMKIIONEUH, CII0Bapel, CIPABOYHHKOB C BBITMCHIBAHUEM TOJIKOBAHHH B TeTpanb. O003HAYHTH BOTIPOCEHL,
TEPMHUHBI, MaTEpHUaJl, KOTOPBIH BBI3BIBACT TPYJHOCTH, IOMETUTH U TIONBITATHCS HAWTH OTBET B PEKOMEHIyeMoH iuteparype. Eciu
CaMOCTOSITEbHO HEe YAaeTcs pa3o0paThcs B MaTepurale, Heo0X0JuMO c(hOPMYIHPOBATE BOIIPOC U 3aaTh IPENOAaBaTENIO.
TIpopaboTka paboueii mporpaMMbl AUCHHUILIHHEL, YIS 0c000e BHUMaHKE 1EIISIM U 3a1a4aM, CTPYKTYPE U COJICPIKaHUIO
qucuuIuinHbl. KoHCTIeKTHpoBaHNe HCTOYHHUKOB, ITOJTOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM, IPOCMOTP PEKOMEH1yeMO i
JUTEpaTypbl, pabota ¢ ”HPOPMAIIMOHHBIMH UCTOYHUKAMHU B pa3HBIX (opMaTax.

Taxoke B rporecce M3y4eHus JUCIUIUIMHBI METOIMUECKHE PEKOMEH IAIIMU MOTYT ObITh W3JJaHbI OT/ICJIbHBIM JIOKYMEHTOM.
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IIpunoxxenue
BannsHO-peiTHHTOBasI KapTa JUCHUILINHEI « MoleKyspHas OHOIOTHsA ¢ OCHOBAaMH OMOMH(OPMATHKI
Kypc 4 Cemectp 7

MaxkcumanabHOe
KOJIMYECTBO 0OaJlIOB

MunumanbpHoe
KOJIMYECTBO OaJlIOB

Bun xontpons

Paznen 1. MosexynsipHasi 040JIOTHSI ¢ OCHOBaMH OMOUH(pOpMaTHKH

Texymmidi KOHTPOJIb IO pa3eny: 51 85
1 AynutopHas padora 6 9
2 CamocrosiTenbHas paboTa (crnenuaibHble 00si3aTebHbIe (HOPMBI) 39 66
3 CamocrostenbHas padoTa (crenuanbHble GOpMbl Ha BEIOOD) 5 10
KOHTpOJIBHOE MEPOTIPUSATHE 110 pa3zielly (He IPeaycMOTPEHO) - -
ITpoMexxyTOUHBIN KOHTPOJIb 51 85
IIpomesxyTouHas aTTecTanus 5 15
Hroro: 56 100

ITpuMepsl 3a1aHHi, KPUTEPHUH OIICHKH U KOJIWYECTBO OAIOB | TeMbl Ui H3Y4eHHs 1 00pa30BaTeNbHbIC PE3yIbTAThI
Pazen 1. MoJsiekyJisipHasi 6H0JIOTHsI KaK HayKa. MeTobl MOJIEKYJISIPHOI OMOJIOTHH M MX POJIb B H3YYeHHH (€JTKOB M HYKJIEHHOBBIX KHCJIOT
Maxkcumanvrnoe konuuecmeo 6annog — 85

Bun konTposs |

Texymuii KOHTPOJIb IO

paszzueny Munumanvroe konuuecmso 6annog — 51
1 | AyauropHas 1. Buinonnenue 2-x 1abopamopmuix pabom. Tembl 018 U3yUeHUs HA CEMUHAPCKUX 3AHAMUSAX.
pabora 1. Beinenenune JJHIT u3 Traneii. KauectBennsie peakunu Ha JJHIT. «MomnexkymsipHast 6uonorus HyKIenHOBBIX kucioT. JJTHK u

2.KauectBennas peakius Ha PHK. PHK».

Kpumepuu oyenxu: nabopatopHas paboTa BEIIIOJHEHA CAMOCTOSTEIIHLHO, C COOJIFOICHIEM BCEX 3TAIOB, COOI0Aas
npaBuiia U IIPUeMbl paboThI ¢ 1a00paTOpHBIM 000PYIOBAHHEM, TTOJIHOCTHIO 0(hOPMIICHA, B KOHIIE pabOTHI CIeIaH

Obpazosamenvhule pe3ynbmamol.
3HaeT OCOOEHHOCTH TPEXMEPHOTO CTPOEHHS U CBOMCTB

IpaBUJIbHBIN BBIBOJ — 4 Oania; 1abopaTopHas paboTa BHINOIHEHA CAMOCTOSTENBHO, C COOJIIOACHUEM BCEX ITAIOB | MOJIEKYII: 0enkoB u HYKJIEHHOBBIX KHUCIIOT,
WITM HEKOTOPBIMH HEJI0YETaMH, COOIOast MpaBuiia ¥ IPHEMBI paboThl ¢ TabOpaTOPHBIM 000PYIOBaHUEM, €CTh | 00ECIIeUMBAIOMINX CYILECTBOBAHHE OMOJIOTHIECKON (OPMBI
HEKOTOpBIE HEOYETHI B 0(hOpMIICHHH, B KOHIIE pabOThI ClieNlaH MPaBUJIbHBIA BBIBOJ — 3 0asuia; paboTa caenana | nBuwxeHuss Marepud. (OcoOEHHOCTH — B3aMMOJACHCTBUI
B 00beMe He MeHee 60%, caMOCTOSTENBHO, €CTh HEI0UETHl B 0(QOPMIICHHUH, BEIBOJI OTCYTCTBYET — 2 0ai1, paboTa | HYKJIEMHOBBIX ~ KHCIOT W OEJIKOB B OOecCIeueHHH

czenaHa, Ho He odopmiieHa — 0 Gayuios.
Maxcumanvhoe Konrutecmso 6anio6 3a BHIIONTHEHHE Ta00PaTOPHBIX padboT — 4
Munumansroe xonuuecmeo 06an106 3a BBHIIOJHEHUE JA0OPATOPHBIX paboT — 4

2. Yuacmue 6 obcycoenuu 60npocos Ha 1abopamopHoM 3aHAmMuU

Kpumepuu oyenxu: TayOOKHe W COEpKaTeNbHBIE OTBETHI (IOMOJHEHHSI) MO BCEM OOCYKIaeMBbIM MpoliemMam,
apryMEeHTHPOBaHHOE COOCTBCHHOE BHUJICHUE MPOOIeMBbl — 2 0ajia; coaepKaTeIbHbIN 1 IIyOOKUH OTBET Ha ABa-
TpH 00CyX1aeMbIX Bonpoca — 1 Gasu.

Maxcumanvroe xonuyecmeo 6ani08 B CCMUHAPAX HA 1AOOPAMOPHOM 3aHAMUYU — 2

Munumanvroe xonuvecmgo 6anio8 B cemunapax na iabopamopnom 3ausmuu — 1

3. Pewenue 3a0ay Ha 1a60pamopHoM 3aHAmMuu

1. [TonunenTu COCTOUT U3 CICAYIONIMX AMUHOKHUCIIOT: aJlAHUH-IIUCTEHH-TUCTUMH-JICHIIMH-METHOHUH-THPO3HH.
Onpenenure cTpykTypy yuactka JIHK, koaupyromero 3Ty HOJMMIENTUIHYIO LElb.

2. VYuacrox wMonekynsl JIHK, xomupyrommii 4YacTb MNONMMIENTHAA HMEET CIeylolee
AIITATATTHHAAITA. Omnpenenute mociea0BaTENbHOCTh AMIHOKHUCIIOT B ITOJIATICTITHIC.

CTpOCHHE:!

(YHKIIMOHUPOBAHUS SKUBBIX CUCTEM
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3. Kak m3meHuTcs cTpykTypa Oenka, ecnu m3 xomupyromero ero ydactka JJHK —AATALIATTTAAAITI]
YAAMUTh IATEIA 1 13- cneBa HyKIeoTuab1?

Maxcumanshoe koruvecmeo 6anios 3a petieHne 3ajaad — 3

Munumansroe xonuuecmeo 6annos 3a pelieHue 3agad — 1

Maxcumanvhoe koruuecmeo 6annos 3a ayoumopmyio pabomy —9

Munumansroe koruuwecmso 6annos sa ayoumopnyio pabomy — 6

CaMocrosTenbHa
1 pabora
(crienanbHbIe
00s13aTeIbHbIC

(hopmbr)

* Pemmenue 3agau
1. ITonunenT COCTOUT U3 CIELYIOIIX AMHHOKHUCIIOT: aJlaHUH-IUCTEUH-TUCTHIUH-TICHIUH-METHOHUH-TUPO3HUH.
Omnpenenure cTpykTypy ydactka JJHK, kogupyromuii 3Ty HOAHMNENTUAHYIO HEMb.
2. Ilepble 10 aMUHOKMCIOT B LieNM P-UHCYNIMHA (heH-Bal-acH-TIoy-THc-JIeH-nuc-rau-cep-ruc. Onpenenure
cTpykrypy ydactka JJTHK, xogupyromuii 3Ty HOTUNENTHIHYIO LETTb.
3. VYuactok wmonekyiasl JHK, komupyromuii uacte monumenTHaa, HMEET —CIeIyoliee
AIIATATTHHAAITA. Onpenenurte mocineaoBaTeNbHOCTh AMUHOKHCIIOT B TTOJUTIETITHIE.
4. TIpu onHo#t u3 opm cunapoma DaHKoHH (HapylIeHHEe 00pa30BaHMsI KOCTHOW TKaHH) y OOJILHOTO C MOYOU
BBIJICTISIIOTCST aMUHOKHUCIIOTHI, KOTOPBIM COOTBETCTBYIOT cieaytontue Tpumetsl 1 PHK: AAA, LII'Y, TAA, ALY,
I'VY, VYA, VIV, YAY. Onpenenute, BblIeIeHHE KaKUX aMUHOKUCIOT ¢ MOYOH XapakTepHO Ul CHUHAPOMa
DaHKOHHU.
5.V uenoBeka, 60JILHOTO LUCTUHYPHEH (CoAepKaHue B Mode OOJBIIEro, 4eM B HOpME, YHCIIa aMUHOKHCIIOT), ©
MOYOH BEIICISIFOTCS aMHHOKHUCIIOTHI, KOTOPBIM COOTBETCTBYIOT cienyromue Tputuietsl 1 PHK: VIV, VIV,
Ty, ITY, HAT, LIT'Y, AAA. Y 310poBOro 4ejaoBeka B MOYe OOHAPYKUBACTCS alaHUH, CEPUH, IITyTaMUHOBAs
KHCJIOTA H TJIUIIHH.

a) BBIJICJICHHE KaKUX aMHHOKHUCIIOT C MOYOH XapaKTepHO ISl OOJIbHBIX IIUCTHHYpPUEH?

0) HaNMUIINUTE TPUILIETHI, COOTBETCTBYIOUINE AMUHOKHCIIOTaM, HMEIOLIMMCS B MOYE 37I0POBOTO YEIOBEKa.
6. Kak usmeHuTCs cTpyKTypa Oenka, eciu u3 konupymomero ero yyactka JJTHK
AATAUATTTAAAITL ynmanwmu 5 u 13-if cineBa HyKI€OTHIBI?
7. Kakue wu3MeHeHHMs MpPOM30MAYT B CTpoeHHM Oenka, ecid B Kogupymomem ero ydactke JHK —
TAALAAATAALIAAAA mexay 10-m u 11-M HykmeoTHaaMu BKIIOYHTD IIUTO3WH, MeXay 13-M 1 14-M — TuMUH,
a Ha KOHILIE MPUOABUTH €llle OAUH aJIeHUH?
8. Yuacrok monekynsl JJHK, xoxupyromuii momumnenTtui, UMeeT B HOPME CIEIYIOUIMNA MOPSIOK a30THCTBIX
ocHoBanuil: AAAAIIIAAAATAITTATAIIAA. Bo Bpems pelMKalud TPETHH clleBa aJE€HUH BbINAll.
Onpexnenure CTPYKTYpY HOJMIIENTHIHON menu, koaupyemoil naHHbM ydacTkoM JIHK, B HOopme m mocne
BBINA/ICHUS aJICHUHA.
9. A nenu A nHCyNMHa J0MIaAX AMUHOKHCIIOTHI B O3ULIUU 6-11 UMEIOT clielytoui COCTaB: HUCTEUH-UCTEUH-
TPEOHUH-TIIUIMH-N30JCHIIMH-IMCTENH. Y ObIKa B 3TOU IIeNH 8-10 TO3ULHUIO 3aHUMaeT alaHuH, 9-10 — cepuH, 10-
10 — BanuH. Onpexenure crpoerue yuactka JJHK, koaupyrolero 3Ty 1acth Lend WHCYJIMHA, Y JOMIAAN U ObIKA.
10. M3BeCcTHO, YTO OMpEJIENICHHBIH IeH 3YKapUOTHYECKON KIIETKH COEPXKUT 4 MHTpOHA (1Ba 1o 24 HyKi1eoTuaa
1 1Ba 110 36 HYKJICOTHIOB) U 3 3Kk30Ha (ABa 1o 120 HyKJIe0TH0B 1 OAUH 96 HykIeoTH0B). Kakoe uncio kooHOB
BxoauT B npo-MPHK u 8 MPHK? Onpeznenure Takxke KOJIM4eCTBO aMMHOKHCIIOT B OeJike, KOTOPBIH 3amidpoBaH
B JIaHHOM T'€HE.
11. Omnpenenure, kakoe crpoeHue Oyzaer umers Mojiekyia MPHK, ecin nopsiiok HykiaeoTu0B B IIeIIOYKe T'eHa,
Ha KOTOPOM OHAa CHHTE3MpYeTcs, MMeeT cremyromuryio nocinenoarenbHocTs: I TT TAALUTIALIHIATATTTI TA.
Kaxosa mnmmna monexynsl JIHK, ecn nimunaa ogHoro Hykineoruna 0,34 am.
12. Ompenenute cootnomenne A/T, T/1], (A+T)/(I'+1]) BO BHOBb CHHTE3UPOBAHHOM MOJMHYKICOTHIHOM
(parMeHTe mocne OAHOKPAaTHOM peIUIMKAllM{, YYHUTBIBas, YTO OJHOLENIOYEYHBIH OJIMTOHYKJIEOTH COCTaBa
TTALI'TTTT Gbin ucnonp3oBaH B kayecTse 3arpaBku B JIHK-nonmMepasHoii peakuuu.

CTpOCHHUEC:

Temvl Ons1 usyuenus:

«MonexymsipHast OHOJIOTHS KaK Hayka. MlcTopus pa3BUTHS U
METOJIbI MOJIEKYJISIPHOI Onomnoruw, OCHOBHBIE
OuonH(popMaTHIECKUE IPOrPAMMBI».

«MonexysipHast OHOJIOTHS OEIIKOBY

«MonexynspHast 0MOJIOrHsl HYKJICMHOBBIX KucioT. JJHK»
«MomnekymnsipHast Ononorus HyKI1enHOBBIX KucioT. PHK»
«['eHOM BUPYCOB, IPOKAPUOT U 3YKAPHOT»
«B3auMosneiicTBuss OEIKOB M HYKJIEHHOBBIX KHCIIOT B
NPOIIECCE TPAHCKPHUIIIMHU, TPAHCIISLIUH, PETIapalii
«benok-0enKoBrle  B3aUMONCHCTBHS,  OETOK-JUIHIHBIE
B3aMMOJECUCTBUS»

«MonexyisipHble OCHOBBI 9BOJIIOIMHU, PA3BUTHSA, CTAPEHUS U
rubenu opraHu3Ma

«I'eHeTHuecKast HHKEHEPHUS»

Obpazosamenvhule pe3ynbmamol.

3HaeT MpeaMeT H3YYCHHUs] MOJCKYJISIpHOH Ouosoruu ¢
OCHOBaMH OHOMH(OPMATHKM; METOJBI HCCIICJIOBAHUS B
MOJIEKYJISIpHO# OMOJIOTHH, OCHOBHBIE OHOMH(pOpMAaTHUECKIE
nporpaMmbl. OCOOEHHOCTH TPEXMEPHOTO CTPOEHHS U
CBOWCTB MOJEKYNI: O€lIKOB M HYKJIEHHOBBIX KHCIOT,
o0ecneynBaloIX CYLIECTBOBAHUE OUOJIOrnYeckoil (hopMBI
IBIDKEHUST MAaTEpHUH; OCOOEHHOCTH CTPYKTYpPHl T'eHOMa
BUPYCOB, (paroB M mpokapuot; 3ykapuor. OCOOEHHOCTH
B3aUMOJICHCTBHH HYKIEMHOBBIX KHCIOT W O€NKOB B
obecrieyeHnn  (YHKIMOHUPOBAHMS  JKUBBIX  CHUCTEM;
IIpoLIeCChl peIIMKanuu JHK, TeHETUYECKOU
PEKOMOHMHALINY, TPAHCKPHIIIHH, NPOIECCHHra, OHOCHHTE3a
Oenka M €ro OHTaloB, pPEaKUMHd MaTPUYHOTO CHHTE3a;
croco0bl penieHus 1 0hOpMIICHHS 3a/1a4 110 MOJIEKYJISIPHOM
ouosoruu
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13. PaccunTaiiTe HyKICOTHIHBII cOCTaB yuacTka aBynenodednoit JJHK, Ha KoTOpoil OBUT OCYIIECTBICH CHHTE3
MPHK, conepxameit anennna — 22%, untozuna — 27%, ryanuna — 23% u ypauuina — 28% cCOOTBETCTBEHHO.
14. PaccuuTaiiTe npoueHTHOe cooTHoUIeHHEe TpeX BuaoB PHK B pubocome kuiieyHON NagouKy, y4UThIBAs, YTO
B COCTaBe ee puOOCOMBI coJiepxkuTes 1o oaHou mosekyne 23S pPHK, 16S pPHK u 5S pPHK.
15. Paccuurtaiite, CkoJIbKO KOJOHOB OyzeT umeTh npo-MPHK, kaxxablit 3x30H, MPHK 1 6en0k, 3akonupoBaHHBIH
B 9TOM I'€HE, yUUThIBas, UYTO I'€H COCTOUT U3 3 OJJMHAKOBBIX CMBICIIOBBIX (9K30HBI) U 4 OIMHAKOBBIX HECMBICIOBBIX
(MHTPOHBI) y4acTKOB, IPUYEM UHTPOHBI COCTOST U3 120 HyKJICOTHIOB Kaxblii, a Bechb reH umeer 1470
HYKJICOTHJIOB.
16. Omnpenenure HyKICOTHIHYIO MOCIEIOBATEIEHOCTh B OJMIOHYKICOTHAAX, CHHTC3HPOBAHHBIX C MOMOIIBIO
PHK-nonuMepasbl Ha OJIMTO/E€30KCHPUOOHYKICOTHAAX cheaymomeit crpykryps: a) ATUTAANTALL; 6)
HTCAATTHT AL B) TTALIATT AATTILL.
17. Onpenenute CKOJIBKO aMHHOKHUCIIOT COJIEPKHUTCS B Oelike, eciiu Bo ¢parmente mosekyinsl JJHK, B koTopoit
3amudposana uHpopmanus 06 3ToM Oenke, cogepxkurcs 100 ageHunoBelx ¥ 200 ryaHUIOBBIX HYKIEOTUIOB.
18. Onpenenure, KaKO# MOJMIENTHA TOJTYIHICS, SCIH MPU OHOCHHTe3e Oelka K puOOCcOoMe TIOCIIeA0BATEIbHO
noctasieHsl aMuHOKUCIOTE TPHK: VYV THA; YVYV; VIIV; YI'A; LTAA.
19. ®parmentr wWPHK wumeer crneayromyro mnocienoBatenbHocTh: YITITAAVIVYVYTIUYID Omnpenenure
nocienosatenbHocTh yyactka JIHK, mnocmyxuBmero marpuuedt s cuHreza 3tod monekyiasl PHK, u
MOCJIeI0BAaTeIbHOCTh Oeka, KoTopas komupyercs 3TuM ¢parmenrom WPHK. Ilpu BbIMOJHEHUM 3adaHus
BOCIOJIE3YHUTECH MMPABUIIOM KOMIUIEMEHTApHOCTH H TaOJHIEH TeHETHYECKOro Koaa.
20. Ilpu pacmudpoBke reHoMa ToMara ObUIO YCTaHOBJIEHO, 4TO BO (parmente mMosekynsl JHK nons Tumuna
cocraBisier 20%. Ilonp3ysice mpaBuinom Yapradda, onuchBaOmMM KOIWYECTBEHHBIE COOTHOIICHUS MEXIY
pa3nu4HbIMU TUNaMu a30THCThIX ocHoBanuil B JIHK (I + T = A + 1), paccuuraiite konuuectBo (B %) B 3TOi
npoOe HYKICOTHIOB C TATO3WHOM.
21. "3BectHo, uTo Bee Buabl PHK cunresupyrores Ha JJHK-marpune. @parment monexkyist JJHK, Ha koTopoit
CHUHTe3upyeTcsi ydacTok neHtpanpHoi neru TPHK, mmeer ciepyromtyro mociaenoBaTelIbHOCTh HYKJICOTHIOB
(BepXHsisl IeTTb CMBICIIOBAs], HU)KHSISL TPAaHCKpUOHpyeMmas).
5’-UTAAITTTAIAATIT-3°

3-TOTTHHALTI TTAITA-S’
VYcraHOBUTE HYKJICOTHIHYIO HocienoBaTeabHOCTh ydactka TPHK, koropslii cuHTE3MpyeTcs Ha JaHHOM
¢parmente, 006o3HaubTe 5’ W 3’ KOHIBI 3TOr0 (hparMeHTa U ONpENEIUTe aMUHOKUCIOTY, KOTOpYIo OyzmeT
nepenocuts 3ta TPHK B mpomecce GmocuHTe3a Oenka, ecid TPETHUH TPHUIUIET C¢ 5’ KOHIA COOTBETCTBYET
antukonony TPHK. Otet nosicaute. J{71s peuieHus 3a1aHusi UCIONIB3YHTE TaOIUIly TEHETUYECKOTO KO,
22. Bce Bumst PHK cuntesupyrorcss na JIHK. Ha ¢parmenre monekynsr JTHK, umeromem CTpykTypy
ATATUTTAALITALT, cunTe3upyercs ydacTok nentpaibHoii netiu T-PHK. Onpenenure cTpykTypy yyactka
1-PHK; amuHOKHCIIOTY, KOTOpYIO OyzmeT TpanciupoBaTh dta T-PHK, ecnmm Tperwil TpHIUIET COOTBETCTBYET
antukonony T-PHK. OTBeT 000cHYi#iTe, HCTIOIB3Ys TaONUIy TeHETUIECKOTrO KOa.

Kpumepuu oyenxu: xaxnas pelIeHHas 3a1a4a OleHuBaeTcs B 1 6amn
Maxcumanshoe konuuecmeo b6annos 3a pewenue 3a0ay — 22
Munumanvroe koauwecmeo 6annos 3a peuterue 3aoay — 17

* 3anoyiHEHNE TAOJINIL

1. 3anonnute Tabmuiy «Mctopus MonexkyssipHON Ononorun» (He MeHee 15 OCHOBOIOJIAraroIIUX OTKPBITUH B
HayKe)

2. 3anomuute Tabmuny «CpaBHutenbHas xapakrepuctuka JJHK u PHKy,

3. 3amonHuTe TabIMIY: «XapaKkTepUCTHKA HEKOTOPHIX KOH(POPMaMOHHBIX cocTtossHuit JTHK

4. 3anosnHuTe Tabnuiy: «CpaBHHUTENIbHASI XapaKTEPUCTHKA reHa NPOKApUOT M DYKapHOT»
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5. CocraButh Tabauiy: «CTPYKTYpHBIC H3MEHEHHS B KJIETKE B POLIECCE HEKPO3a H AlONTO3a»

Kpumepuu oyenxu: ¥Kaxaoe BEpHO BBIIOJHEHHOE 3aJaHHE OIICHUBACTCsA B 2 0auia; HAJIWYME OIIMOOK HITH
HeTouHOocTel — 1 Ga.

Maxcumanvroe konuwecmso 6annoe 3a sanoanenue mabauy — 10

Munumanvroe xonuvecmeo 6annog 3a 3anoanenue mabauy — 6

» PaGoTa ¢ OnonornyeckueMu TepMUHAMU U MTOHATHSIMHA

1. BrmumuTe ompeneseHHe TEPMHHOB B CIOBAapb: TPAaHC-MENTHAHAS CBS3b, LUC-TIENTHIHAS CBS3b, CIHPAIH
Oenka, KO(pEpMEHTCBS3bIBAIOLINE JOMEHBI, ayTOKAaTAIUTUYECKUH IPOTEONH3, pacIUlaBleHHas TJo0yrna,
CTEPEOXMMHUUYECKUI KOJA, CTEePEOKOMIUIEMEHTAPHOCTb, (ONAMHT, (OJABL, MOJIEKYIIpPHbIE IIATEePOHEL,
HIANIEPOHUHBI, KOIIAIIEPOHUHBI, TPHUMEPBI, METa00JIOHBI, IPOTEOCOMBI, YOUKBUTHH.

2. Bemmummre omnpeaencHHME TEPMHUHOB B cioBaph: «A-, B-cemeiictBa JIHK», «Z-dpopma JIHK»,
«ceepxcnupanusanus JHK», «rpononzomepasa-I», «rpononsomepasza-I».

3. Bemmmmure ompeneneHHe TEPMUHOB B cioBapb: «omHOTsDKeBble PHK», «aByrsikeBsie PHK», «tPHK»,
«pPHK», «MPHK», «xam», «msa1-PHK», «MuPHK»,

4. Brmumwure —onpeaereHWe  TEPMUHOB B CIIOBAPh:  IIOBTOPSIIONIMECS  IOCIIEIOBATEIBHOCTH,
«BBICOKOIIOBTOPSIOLIMECS — NOCIENOBATEIBHOCTH», «YMEPEHHO IOBTOPSIOIIUECS  IOCIEN0BATEIBHOCTIY,
«YHHKaJIbHbIE TIOBTOPSIOLINECS MOCIIE0BATEIbHOCTHY, (IIOABHKHbBIE TCHETHUECKUE DIIEMEHTBI», «IHXAaHCEPh»,
«calJIeHCeph», «MO3aUYHOE CTPOCHUE T'€Ha», «IK30H», KUHTPOH», IIPOMOTODP», «MHHHU-, MUKPOCATEIUIUTHDY,
«IHK-puHTepnpuHTHHI, «TaHIEMHbIC TOBTOPBD», «OHKOT'CHBI», «AHTHOHKOTEHBI,

5. BeimumuTe ompeneneHne TEPMUHOB B CJIOBaphb: «TPAHCKPHIILUS», «TPAHCKPHUIITOH», «UHHUIIUALIULY,
«QIIOHTAIMS), «TEPMHHAINSA TPAHCKPHUIIIUI», «OMepoHbl OakTepuit (lac-omepoH, hut-orepor)», «mpoMoTopy,
«TepMHUHATOP», «dHXaHcep», «mpoueccuHr PHK», «xanupoBanue», «CIUIAHCHHIY, «IOJNIHAJACHUINPOBAHUEY,
«MEXaHU3MBI CILIAHCUHTaY.

Kpumepuu oyenxu: xaxmnoe BEpHO BHIITOJHEHHOE 33aHKE N0 OJOKY MOHITHI OLleHHBaeTcs B 2 Oajuia; Hanuaue
omMOOK WK HeTOYHOCTE! — 1 Gam.

Maxcumanvnoe koauuecmeo 6annos 3a sanonnenue maoauy — 10

Munumansroe konuuecmeo 6ann08 3a 3anoanenue maobauy — 6

 CocTaBieHUE CXEM U PUCYHKOB

1. CoctaBbTe cXeMbl M pHCYHKH: «CTpoeHHe MenTHIHON rpymmsn, «Cxema ydactus G-0enmkxoB B mepenade
TOPMOHAJIBHOTO CUTHAJIA alcHUIaTIHKIa3e», «O0pa3oBaHUe aKTUBHON (OPMBI MHCYIIHA

2. CocraBbTe cxeMy: «Peakmnu, katann3upyeMsie ToronzoMepaszamu tuma | u 1

3. CocraBbTe cxembl U pucyHku: «Crtpykrypa MPHK», «Ponb paznuunbsix PHK B OCHOBHBIX MOJICKYNISpHO-
6MOJIOrNUECKUX IIPOLIECCaX)

4. CocraButh cxembl ¥ pucyHku: «Cuntes ueneit JIHK B peruinkatuBHoit Bunke», «Mexanusm neiicrus JJHK-
nurasel», «Cxema cunresa JJHK B peluinkaTUBHON BUIIKE Y IPOKAPHOT», IPOBECTU UX AHAIU3 IUCbMEHHO.

5. CocraBuTh cxeMy: «Pa3miuns B TPAaHCKPHUIILIIK U TPAHCISILUK Y IPOKAPUOT U DYKapHOT», IPOBECTH MX aHAIU3
HCHbMEHHO.

6. CoctaButs cxemsl u pucynku: «IIpoueccunr pPHK y sykapuor», «Crnaiicunr npenmectsennuka MPHK ¢
yaactuem MssPHII», npoBecTn UX aHaIM3 MUCBMEHHO.

7. CoctaButh cxeMy: «CpaBHEHHE COCTaBa NPOKAPUOTHUECKUX M DYKAPHOTHIECKUX PHOOCOM»

8. CocraBuTh cxeMsl 1 pucyHKH: «Perymsmns Tpancisunn MPHK deppruTnna ¢ yqacTneM akoHUTaT-THAPATa3bl
Y MOHOB Jkefe3a», «CxeMa pacoyiokeHus: yuacTkoB B Mosekyie MPHK sykapuoT»

9. CocraButh cxeMbl: «CxemMa KOHHEKTOPHOTO MeToja MoiydeHus THOpuAHbIX Monekyn JJHK», «Cxema
PECTPUKTA3HO-TMTa3HOTO METOA MOMy4eHHs THOpUIHBIX Moekyn JTHK»

10. HanmmmmTe cxeMy aKTHBAIIMM aMHHOKHCIIOT Ha IIPHMepe aMHHOKHCIIOTH (Ha3BaHUE).
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11. CpaBHUTE 0COOEHHOCTH PAMOK CUMTBHIBAHHSI HYKJICOTHIHOW mocienoBarebHoctd MPHK
12. TIpoBenuTe aHAIM3 CXEMBI PACIOIOKEHUS (PYHKIIMOHATBHBIX y4acTKOB B Mojekyine MPHK sykapuor
Kpumepuu oyenxu: xaxmoe BEPHO BBHIOJHEHHOE 3ajlaHME OLICHWBACTCs B 2 Oaija; HAIWMYUE OIMHMOOK WU
HEeTOYHOCTeH — 1 Oa.
Maxcumanvroe koruuecmeo 6anios 3a CoCmasnenue cxem u pucyHkos — 24
Munumansroe xonuvecmeo 6ani06 3a cocmagnenue cxem u pucyukos — 10
Makcumanvroe Konuuecmeo 6ani08 3a camocmosmenbHyo pabomy (cheyuaivHoie obszamenvHule hopmut) — 66
Munumanvroe Konuyecmeo 6au108 3a CAMoOCmosmenvuyio pabomy (cneyuanvhvie oosizamenvhuvle popmuvt) — 39
3 | Camocrostensha | 1. Tloobop éonpocos u 3adanuii IO MOJICKYJISIPHOW OMOJIOTMH B paMKax pasjeia sl ydamuxcs 0a30BOrO W | 3HaeT NpPEAMET H3YyYCHHsS MOJICKYISIPHOW OHOJOrHH ¢
s pabora YIIIyOJICHHOTO YPOBHS OOYYCHHUSL. OCHOBaMH OHOWH(OPMATHKH; METOJBl HCCICAOBAHUS B
(crienanbHbIe Kpumepuu oyenxu: nmonobpano He menee 10 3amanuii mo m000# M3 BRIOPAHHBIX TEM pasJielia JJIs y4alluxcsl | MOJEKYJISIPHOi OMOIOTHH, OCHOBHBIC OMOMH(POPMATHUCCKHE
(dhopmbI HA 6a30BOro M YriayOJeHHOTO YPOBHS OOYYEHUS, 10 5 3alaHUi 7Sl K&XKA0TO YPOBHS 00y4eHus — 5 Oaa; nporpaMMbl.  OCOOCHHOCTH TPEXMEPHOTO CTPOCHUS U
BBIOOD) noj00paHo He MeHee 8 3a7aHuii 1o J1t000i1 13 BEIOpaHHBIX TEM pasJielia JJisl yualnuxcs 0a30BOTo U yrilyOJIeHHOTO | CBOMCTB MOJIEKYJ: OCIKOB M HYKIEHMHOBBIX KHUCIOT,
ypoBHsI 00y4eHus, 10 4 3aaHus IJIs1 KAKI0Tro YpoBHs o0yueHus — 4 Gaia; 00ecreYnBaloNIMX CYIECTBOBAHHE OUOIIOTHUYECKON (OPMBI
nogo0paHo He MeHee 6 3aanuil 1o 1r000it 13 BRIOPAHHBIX TEM pasziena Ui yJaluluxcs 6a30BOro M YIIyOJIeHHOTO | MBMXKCHUs MAaTEepPUH; OCOOECHHOCTH CTPYKTYpbl TeHOMa
ypoBHsI 00y4eHuUs, 10 3 3aJIaHus IJIs1 KAKIOT0 YpoBHS 00ydyeHus — 3 Gasia. BHUPYCOB, ()aroB W MPOKAPHOT; 3ykapHOT. OcoOEHHOCTH
o j00paHo He MeHee 4 3ajaHuii 1o JIt000i U3 BEIOpaHHBIX TEM pasJielia Juisl yuamuxcs 0a30BOro U yriyOJIeHHOTO | B3aMMOJICHCTBUH  HYKJICMHOBBIX KHCIIOT M O€JKOB B
YpOBHSI 00y4eHUS, 110 2 3aJIaHus IJIs1 KAKIOT0 YPOBHS 00ydyeHus — 2 Gasia. obecriedyeHUH  (PYHKIHOHHUPOBAHHUS  JKUBBIX  CHCTEM;
Ho00paHo He MeHee 2 3aJaHuil 110 JIF000it 13 BEIOPAHHBIX TEM pa3zelna Ul yJaluxcs 6a30BOro ¥ yrIIyOJIeHHOTO | IIPOLECCH perIHKaIuu JHK, TeHETUIECKO
ypoBHsI 00y4eHus, Mo 1 3alaHMIO [T KAXK0r0 YpOBHsI 00yueHus — 1 Gas. PEKOMOHMHAINH, TPAHCKPHUIIIMHU, MPOIIECCHHTa, OMOCHHTE3a
2. Paspabomka MynbmumeOuiiHblX npe3eHmayuil B paMKax JaHHOW TEMbI I yJaIluxcs OOpa3oBaTENBHBIX | Oelika M ero JTaloB, PEaKUWH MATPUYHOIO CHHTE3a;
YUPEKIEHUN C JOKJIATIOM: CIIOCcOOBI perIeHnst M 0(OPMIICHHS 33124 IT0 MOJIEKYISIPHOI
Kpumepuu oyenxu: caMoOCTOsTENBHOE BBIIOJIHCHUE, IPAMOTHOE 0()OPMIICHHE, CO/ICP)KaHUE COOTBETCTBYET TeMe, | OMOJIOrHn
KOJIMYECTBO clainoB 14-16 — 5 6asa; 4 6amia — rpaMoTHOE 0hopMIIEHHE, COIEPIKAaHUE COOTBETCTBYET TEME, HO
HEJIOCTATOYHO YETKO CTPYKTYPHUPOBaH MaTepHai, U30bITOYHOCTh ciainoB (Oonee 10) — 3 Gayuia; npe3eHTanus
pa3paborana ¢ HapymeHneM odopmieHHs (HeT coOoAeHHe eAnHOooOpasus MIPU(TOB, MPUCYTCTBYET
TUIEPChIIKa KaK KOMMPOBaHUE U3 MHETA, MAaKCUMYM TEKCTa U T.J.), KOJIW4eCcTBO ciaigoB 10-12 — 2 Gamn.
Maxcumanvhoe koauuecmao 6ann06 3a BHIOJTHEHNE 3aJaHUs — 5
MunumanvHoe Koruyecmso 06a106 3a BBITIOIHEHHUE 3aaHus — 2,5
Maxcumanvhoe koauuecmso 6annos 3a camocmoamenvhyio pabomy (na evi6op cmyoenma) — 10
MunumanvHoe KoIuyecmso OAII08 3a CamMoCmosmenvrylo pabomy (Ha evlOop cmydenma) — 5
KonrponbsHoe He npexycMoTpeno
MEPOIIPUATUEC o
pazneny
IIpomexyTouHbIi MakcumasbHOE KOJIMYeCTBO 0auioB — 85
KOHTPOJIb(KOIMYECTBO | MHUHHManbHOE KOJIMYecTBO 0anioB — 51
0aJIoB)
[IpomesxyrouHast Bomnpocs! 11 mpoMeXyTOYHOT0 KOHTPOJIA IO KypCy NPeACTaBIeHb! B (GOHIE OLEHOYHBIX CPEACTB
aTrTecTauus MaxkcumanbpHOe KoJIM4ecTBo 6amioB — 15
MuHMMaJIbHOE KOJMYECTBO 0aJIJIOB — 5
HUtoro Maxkcumanvroe koruwecmso 6annog — 100

Munumanvroe konuuecmeo 6annos — 56

Crpanuna 12 n3 12




