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Hanpasnenue noarotosku 44.03.05 Ilenaroruueckoe odpasoBanue (¢ aABemst npoQuiisiMu MOArOTOBKH),
HAIPaBJICHHOCTD (poduib) «buonorus» u « XuMus»
Pil(’)()‘l’d}[ nporpaMma JUCHHUITTTHHBI <<[\/IOJICK)U]}IDI[H}[ 6]4()HIOI'H$[>)
IIporpammy cocraBuii(u):

Haumsaiixo Upuna BsiuecnaBoBna

[pu HaMMUUKM 00YYAIOIIMXCS U3 YHCIIA JIUI C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3[J0POBbS, KOTOPBIM HEOOXOAUM 0COOBII MOPSTOK
OCBOCHHS IUCIMIUIMHBI (MOJLYJIS), TIO MX JKEJIaHHIO pa3pabaThiBaeTcs alalTUPOBAHHAS K OTPAaHUYESHUSM X 3/10pPOBbs paboyast
nporpaMMa JUCIMIUIMHEL (MOIYJIS).

Pabouast nporpamMma AUCIHUIUINHEL

MouiekyasipHasi 0H0JIOTHSI

paspaborana B cootBercTBur ¢ ®I'OC BO:

DeznepanbHblil rocy1apCTBEHHBINM 00pa30BaTeNIbHbINM CTaHJAPT BHICIIETO 00pa30BaHUs IO HAIpaBICHUIO NOATr0TOBKU 44.03.05
ITenarornyeckoe obpasoBanue (¢ AByMs NMpodUISIMHU MOATOTOBKH) (YPOBEHb OakanaBpuara) (mpuka3 MuHoOpHayku Poccuu ot
22.02.2018 r. Ne 125)

COCTaBJICHAa Ha OCHOBaHHHM Y4eOHOTO IIaHa:
Hanpasnenue noarorosku: 44.03.05 Ieparornueckoe oOpazoBanue (C AByMst MPOGHISIMH MOJATOTOBKH)

Hanpasnennocts (poduis) «buosnorusy u « XuMus»

yTBepxeHHOro YuénniM coBeTroM CI'CITY ot 28.10.2022 npotoxon Ned

Paboyas nporpamMa oo0peHa Ha 3aceiaHuH Kadeaps

B]{[OJIOFI/[I/[, 9KO0JOTUH U METOAUKH Oﬁy'-le]-ll/lﬂ

IIporokom ot 30.08.2022 . Nel
3aB. kadenpoit CemeHOB A.A.

Havanpuuk YOIT

\\
; A

H.A. lomannnaa
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Hanpasnenune noarorosku 44.03.05 Ilenarorunueckoe odpazoBanue (¢ aBeMs MPOQUIISIMU MOATOTOBKH),
HAaIPaBJICHHOCTD (Tpo¢uis) «buomorusn 1 «Xumus»

a00yas IIporpamMma JUCUUITJINHBI <<\'](),ICK\,‘I}I]WI[LU[ OHOJIOTHS

1. LIEJIM 11 3AJIAYM OCBOEHUSI JUCLUIIIMHBI (MOYJI5)

eap u3yyeHusi AMCUMIVIMHBL: HOPMUPOBaHHE 00METTPOPECCHOHAIBHBIX KOMIIETCHIINH Ha 6a3e OCHOBHBIX Pa3eNIOB COBPEMEHHOM
MOJIEKYJISIPHOM OUOJIOTHH.

3aaum u3ydeHHs IMCHUIIINHBI:

* B 00JIaCTH TIEJIATOTUYECKO IEATSTBHOCTH:

- (hopMupOBaHHE TOTOBHOCTH pEalM30BBIBATH 00pa30BaTeIbHBIE MPOrPaMMbl MO OHONOTHH (BOHNPOCHI MOJEKYJSIPHOI
OHOJIOTHH) B COOTBETCTBUH C TPEOOBaHUAME 00pa30BaTEIbHBIX CTAH/IAPTOB;

- 03HAKOMJICHHE C METOJAMH MOJIEKYJSIPHOH OUOJIOTHH;

- U3yueHHe OCOOCHHOCTEH CTPOCHUS M CBOWCTB MOJICKYJ, OOECIEYMBAIOUIMX CYIIECTBOBAaHHE OMOJOrHMYECKOH (HOpMBI
JIBHDKCHUS MaTEPUH;

- U3ydeHHe CTPYKTYypHO-(DYHKIIMOHAIBHOM OpraHM3aldy TEHETHYECKOTo almapara KIeTOK M MeXaHH3Ma pealli3aliu
HACJIEJICTBEHHO!N MH(MOPMAIMH, TIOSBICHUS Pa3HOKAYECTBEHHBIX KJICTOK B XOJ€ WHIUBHIYAIHHOTO Pa3BHUTHSI, MOJCKYISPHBIX OCHOB
3JI0KQYECTBEHHOT'O POCTA, KIETOYHOTO alloNTO3a, SKOTeHETHYECKUX ACIIEKTOB MyTareHesa.

ObaacTs npodeccuoHanbHoO AeaTeabHocTH: 01 OOpa3oBaHue U HayKa

2. MECTO JUCHMILTUHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJBHOM ITPOTPAMMBbI

Iukn (pazaen) OIT: |B1 .0.08

2.1|Tpe601mmm K IIpeIBapPUTe/ILHOIl 0Ar0TOBKE 00y4aloIerocs:

ConeprkaHre JUCLMIUIMHEI 0a3upyeTcsl Ha MaTepuaie: CleIyomuX AMCUUILINH: « L luTonorus», « MUKpOOHOIOTHS ¢ OCHOBaMH
BUpYycoOJIOTUs», «bronornyeckast XuMus».

2.2| JucuuminHbl (MOIYJIM) U PAKTHKH, JUISI KOTOPBIX 0CBOCHHE TAHHOM THCHHILITHHBI (MOIY.JI51) HEOOX0UMO KAK
npeanecTByoniee:

OcBoeHMEe AUCUUILIMHBI SABJSIETCS OCHOBOM IS MOCIIEIYIOMIETO U3yUeHHs TaKHX KYpPCOB, Kak «BBe/ieHHEe B OMOTEXHOJIOTHION,
«I'eneTnkay.

3. KOMIIETEHI[AY OBYYAIOIIETOCsl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLATLTAHBI
(MOJLYJIST)

OIIK-8 Cnoco0eH ocyecTBISATH MeIAroruyecKylo 1esiTeIbHOCTh HA 0CHOBE CIEeNHATbHbIX HAYYHBIX 3HAHMIT

OIIK-8.1 3naeT: ucTopuio, TEOPHI0, 3aKOHOMEPHOCTH H MPUHIMIBI MOCTPOEHHS U (PYHKIHOHUPOBAHUS 00Pa30BaTEILHOIO
npoiuecca, poJib 4 MeCTO 00Pa30BaHMs B 'KU3HH YeJI0BeKa U 00111ecTBa, COBPEMEHHOE COCTOSTHUE HAYYHOIi 00J1acTH,
COOTBETCTBYIOLIEI MpenogaBaeMoMy MpeaMeTy; MPUKJIATHOE 3HAYeHHEe HAYKH; cleli(puIecKre MeTOAbI HAYYHOT0 MO3HAHUS
B 00beMe, o0ecrneunBaoLIeM MpenoJaBaHue y4eOHbIX MPeIMeTOB

3HaeT NMpeaMeT U3yUYCHUS! MOJIEKYJIIPHOW OMOJIOTHH; METO/IbI HCCIISIOBAHUS B MOJIEKYJIsipHOH Ouosoruu. OcobeHHOCTH
TPEXMEPHOTO CTPOSHUS U CBOWCTB MOJIEKYJI: OEJIKOB U HyKJIEHHOBBIX KUCIIOT, 00€CIeYHBAIOIINX CYIIECTBOBAaHUE OMOJIOTUIECKOM
(hopMBI IBHIKEHUS] MaTEPUH; 0COOCHHOCTH CTPYKTYPhI TeHOMa BHPYCOB, (h)aroB 1 MpokapuoT; sykapuot. OcodbeHHOCTH
B3aMMOJICHCTBHI HYKJIEWHOBBIX KUCIIOT U OETIKOB B 00ecrieueHn (HyHKIIMOHUPOBAHUS )KUBBIX CHCTEM; mporecchl perikanun JHK,
TEHETHYECKON peKOMOMHAIIMH, TPAHCKPHIILIUH, TIPOLIECCHHTa, OMOCHHTE3a OeJIKa U ero TAIoB, PeaKIUH MAaTPUYHOTO CUHTE3a;
CIOCOOBI pereHus 1 0pOpMIICHHS 33124 0 MOJICKYJIIPHON OHOJIOTHH

4. CTPYKTYPA U COJIEP’)KAHME JUCIUATIIMHBI (MOLY.JIST)

Kon HanmeHoBaHuUe pa3/e/10B U TeM /BUJ 3aHATHS/ Cemectp | YacoB | Hurepakr.
L_3AHATHS
Paznen 1. MosekyasipHasi 6H0J10rusl Kak Hayka. MeToabl MOJIeKYJISIPpHOM
OHOJIOTHH M HX POJIb B H3YYeHHH (€JIKOB M HYKJIEeHHOBBIX KHCJIOT
11 MortekynspHas OHOJIOTHS KaK Hayka. lcTopHs pa3BUTHS M METOJIBI 8 2 0
MOJIEKYJIIpHOM Ouomnoruu /Tlp/
1.2 MornekynspHas OM0JIOTHs Kak HayKa. McTopus pa3BUTHS U METO/IbI 8 4 0
MOJICKYJISIpHO# Ononoruu /Cp/
1.3 MonekynspHas 6uosiorust 6enkoB /JIex/ 8 2 0
14 MorekynspHas ouonorust 6enkos /TIp/ 8 2 0
1.5 MonekynspHas 6uosorust 6enkoB /Cp/ 8 4 0
1.6 MosnexynspHas 6uonorust HykienHoBbIX kuciot. JJHK n PHK /Jlex/ 8 2 1
1.7 MonexysipHasi 61osiorus HykJiemHoBbIX kucioT. JTHK /JTa6/ 8 2 0
1.8 MortekynsipHasi 6HosIorHs HyKJIenHOBBIX kucioT. JJHK /Cp/ 8 2 0
1.9 MornexymsipHast 6nosiorus HykJienHoBBIX kucioT. PHK /J1a6/ 8 2 0
1.10 MortekynsipHasi OHOJIOTHsI HyKJIeMHOBBIX kucioT. PHK /Cp/ 8 2 0
1.11 I'eHoM BupycoB, IPOKapHOT U dyKapuoT /JIex/ 8 2 2
1.12 I'eHOM BUPYCOB, IPOKapHOT U dyKapuoT /I1p/ 8 2 0
1.13 I'eHoM BupycoB, IPOKapHOT U dykapuot /Cp/ 8 4 0
1.14 KonrponbHoe Meponpusitre 1o pazaeny 1 /TIp/ 8 2 0
1.15 KonrponsHoe MeponpusTue 1o pazaeny 1 /Cp/ 8 4 0
Pazgen 2. MexxMoJieKyIsipHbIe B3aUMO/IEiiCTBUS M MX POJIb B
(YHKIMOHUPOBAHUM KMBBIX CHCTEM.
21 B3aumoneiicTBrs OSIIKOB U HYKJIEMHOBBIX KUCIIOT B TIPOLIECCE TPAHCKPHUTILIUH, 8 2 0
TpaHCIALUUH, penapaiyu /JIex/
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Hanpasnenue noarorosku 44.03.05 Ienaroruyeckoe oO6pazoBanue (¢ aBeMs NPOQHISIMU TOTOTOBKH),
HAIPaBJICHHOCTD (poduib) «buonorus» u « XuMus»
>a00yast IporpaMma AUCIUILIMHbL «MoJIeKyJsipHast GMOJIOT Us»

2.2 B3aumoneiicTBUs OEIKOB M HYKJIEHHOBBIX KHCJIOT B TIPOLIECCE TPAHCKPHUIILIHY, 8 2 0
TpaHcauuy, penapanuu /IIp/

2.3 B3aumoeiicTBrs OSIIKOB U HYKJICHHOBBIX KUCIIOT B TIPOLIECCE TPAHCKPHUTILIUH, 8 4 0
TpaHcsuuh, penaparyu /Cp/

2.4 Benok-06enkoBbie B3aMMOICHCTBHS, OCIOK-JIMITHIHBIC B3auMoaeicTBus /JIek/ 8 2 0

25 Besnok-0enkoBbie B3aUMOACHCTBHS, OCIOK-IUIHIHbIC B3auMoaencTBus /T1p/ 8 2 0

2.6 Benok-6enkoBbie B3aUMOACHUCTBYSA, O€IOK-TUIIIHbIE B3anuMoaeicTBus /Cp/ 8 4 0

2.7 MosekysipHbIe OCHOBBI 3BOJIIOIIUH, Pa3BUTHSI, CTAPCHUS U THOCITH OpraHu3Ma 8 6 0
/Cp/

2.8 I'enernueckas urxeHepus /Cp/ 8 6 0

29 KouTtpossHOE Mepomnpusitie 1o paszgeiny 2 /Ilp/ 8 2 0

2.10 KonTtponbsHoe Meponpusitue 1o pasaeiny 2 /Cp/ 8 4 0

5. OnleHOYHbBIE H METOAMYECKHE MATEPHAJIBI IO AUCHUILINHE (MOIYJII0)

5.1. Conep:xanue ayTUTOPHOI padoThI O JUCHUILINHE (MOIY.JII0)

8 cemecTp, S Jexuuii, 7 NnpakTHYeCKUX 3aHATHIA, 2 1a00PATOPHBIX 3aHATHUS
Paznen 1. MoaexkyJisipHasi 610J10THsl Kak Hayka. MeToabl MOJIEKYJISIPHOI 0HOJIOTHH U UX POJIb B U3yYeHHHU 0eIKOB H
HYKJIEHHOBBIX KHCJIOT
Ipakruueckoe 3ausTre Ne 1 (2 gaca)(
MortekysipHasi OMOJIOTHS Kak Hayka. MicTopHs pa3BUTHS U METOBI MOJIEKYJIIPHON OHOIOTHH
Bomnpocs! u 3aganus
1. Axkryanu3zaius 3HaHHUH.
2. Ha mpumepax TmoOKa3aTh, YTO KauyeCTBEHHbIE OCOOCHHOCTH >KMBOW MAaTEpHUH 3aKJIIOYAOTCS B 0ojiee CIIOKHOW OpraHHu3alluy,
YIOPSIOYEHHOCTU BO BPEMEHU U IIPOCTPAHCTBE 110 CPAaBHEHUIO C HEXKHUBOH IPUPOAOH.
3. IlpuBectu mpUMepHl, TOKa3bIBAIOIIUE, YTO YIOPSI0OYCHHOCTh KUBOM MaTepHH BO BPEMEHH MIPOSBIIAETCS B YETKOM COINIaCOBaHHOCTU
0COOEHHBIX PEaKLHi B CKOPOCTH, MOCIEA0BAHHOCTH, CONPSDKEHHOCTH M IUKIIMIECKOM XapakTepe.
4. JloxazaTb, 4YTO B pe3yJlbTaTe COIVIACOBAHHOCTH U YNOPSJOYEHHOCTH OOMEHHBIX pPEaKIMi MposBISEeTCS CIIOCOOHOCTh K
CaMOOOHOBIICHHIO, KOTOpasl POSIBIISIETCS] HA Pa3HBIX YPOBHSIX OPraHU3aIlMH )KUBOM MaTEpUHL.
5. PackpbITh OHATHE CaMOPETYJIILUM.
6. OxapakTepu30BaTh OMOIOTHYECKYIO CUCTEMY.
7. ChopMyIMpoBaTh COBPEMEHHOE OIPECICHUE KU3HH.
8. ITokasaThb CyIecTBOBaHHE IOTOKOB BEILECTB, SHEPIHHU, HHPOpMALUK B OHOJIOTMYECKUX CUCTEMAX.
9. BbIsBUTBH 00BEKT U NIPEeIMET MOJIEKYJIPHOM Ouoorun. 3afauu MoJeKyISIpHOH Ouooruy.
10. MeToap! MOJIEKYIISIPHOI OMOITOTHI
Jlexums Nel (2 gaca)
MonekynspHas OMOJIOTHS OETKOB

Bomnpocs! 1 3ananus
1. CocrtaB u nepBuYHas CTPyKTypa OCIIKOB.
2. [IpocTpaHCTBEHHAs! OpraHU3alUsl TOJUICTITHIHBIX [ETIeH, UX CTaOWIn3aIusl.
3. JIoOMEHBI U IIOMIEPOHBI.
4. 'eTepoKkoMILIEKCH! O€JIKOB B OHosiornyeckux MemopaHax. OyHKIUY U CTPOSHUE MEMOPaHHBIX OENKOB.

IMpakTuueckoe 3ausTre Ne 2 (2 yaca)

MorekynsipHasi OHOJIOTHs OSITKOB
Bomnpocs! u 3ananus
1. AkTyanu3anus 3HaHHH.
2. CocTaB ¥ IEpBHYHAS CTPYKTYpa OEIKOB.
3. CaoiicTBa 6€KOB.
4. IIpocTpaHCTBEHHAs OpraHU3alysl TOJTUIIETITHIHBIX IeTel, nX crabunn3arys. JJoMEeHbI U IONIEPOHBI.
5. 'erepokomIieKchl O€JIKOB B OHOIOTHYEeCKUX MeMOpaHax.
6. dyHKIMU U CTPOECHUE MEMOpaHHBIX OEKOB
Jlexums No2 (2 gaca)
MonexkynspHas 6uonorust HykienHoBbIx kucnot. JJHK u PHK.

Bomnpocs! 1 3ananus
1. HyxneunoBsie kucnotsl: crpykrypHas opranuzanus JJHK (nemoncrparus miactuxosoit moxenu JIHK). Xumuueckas crpykrypa u
npocTpancTBeHHas opranuzanus JJHK, crabuimsupylomue B3auMoieiicTBUs B CTPYKTYypax.
2. MMomumopdusm JJHK. SnepHbie, sxcTpasaepHsie, Tpancnosupyembie JJHK.
3. Bupycusie IHK. I'erepokommiexcst ¢ JIHK. bruonornueckue gpynxmmun JHK.
4. 'eneTHyeCKHE CTPYKTYPBI: XPOMOCOMBI, TJIa3MH/Ibl, HYKJI€OUIbl, TCHOMbI MUTOXOPUI U XJIOPOILIACTOB.
5. Ctpyktypa resa. Dkcnpeccus resa, MoJekyIspHble MEXaHH3Mbl TeHETHYECKUX IIPOLECCOB: PEIUIMKALINS, PEHapalys, FeHeTHIeCKast
pexoMOuHAIIHS.
6. Crpyxrypnas opranmsaius PHK. ®ynkmuum u pasnoobpasue PHK. Crpykryper PHK ux crabwmmzanus. Tpanckpumnuus u
npoueccuar MPHK. Tenernueckuit koa. Tpanckpunuus u npoueccuar TPHK. Ctpykrypa u ¢pynkuun pPHK.
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Hanpasnenue noarorosku 44.03.05 Ienaroruyeckoe oO6pazoBanue (¢ aBeMs NPOQHISIMU TOTOTOBKH),
HAIPaBJICHHOCTD (poduib) «buonorus» u « XuMus»
>a00yast IporpaMma AUCIUILIMHbL «MoJIeKyJsipHast GMOJIOT Us»

JlabopatopHoe 3ansitue Ne 1 (2 yaca)
MonekynspHas 61oJIorHs HyKJIeMHOBBIX kuciot. JJHK

Bompocs! u 3ananus
1. AkTyann3anus 3HaHUH.
2. Beigenenue JIHIT u3 Tkanei.
3. KauectBennsie peakiuu Ha JJHII.
4. HyxneunoBsle KkucnoThl: cTpykrypHas opranm3amust JJHK. Xummueckas crpykrypa u mpocTtpancTBeHHast opranmzanus JHK,
CTaOMIIM3UPYIOIIUE B3aUMOJICHCTBUS B CTPYKTYpax.
5. Momumopdusm JJHK. I'eneTnyeckne CTpyKTYphI: XPOMOCOMBI, TIA3MH/IbI, HYKJICOHIbl, TEHOMBI MUTOXOJIPHIT U XJIOPOILIACTOB.
6. CtpykTypa reHa. DKcnpeccus rena, MoeKyJIspHble MEXaHH3MbI TeHETHIECKUX MIPOLECCOB: PEIUINKALNS, PEHapalys, FTeHeTHIeCKast
PEKOMOMHAIIHSI.

JlabopatopHoe 3ansTue Ne 2 (2 yaca)

MosekynspHas OMOJIOTHsI HYKJIEMHOBBIX Kucyot. PHK
Bomnpocs! 1 3a1anus
1. AkTyanu3anus 3HaHUH.
2. KauectBennas peaxmust na PHK.
3. Pabota ¢ 351eKTpOHHBIMU MUKPO(hOTOrpadusaMU, OTBETHI Ha BOIIPOCHL.
4. 3anonuenue Tabnuibl «CpaBHuTenbHas xapakrepuctuka JJHK nu PHK».
5. Pemenue 3anau.
Jlexnms Ne 3 (2 gaca)
I'eHOM BUPYCOB, IPOKAPHOT U DYKAPHOT.

Bomnpocs! u 3aganust
1. OcoOEHHOCTH OpraHu3ald TeHOMOB BUPYCOB.
2. OcoOEHHOCTH OpraHU3aIlMi TeHOMOB MPOKAPHOT.
3. Oco0eHHOCTU OpraHU3aMY T€HOMOB 9YKapHUOT.

[paktuueckoe 3austue Ne 3 (2 vaca)

I'eHOM BUpYCOB, IPOKApHOT U SYKAPHUOT

Bomnpocs! u 3aganust
1. AKTyanu3anus 3HaHHH.
2. PaccmoTtpets cxeMbl «OpraHu3anus TeHETUIECKOro MaTepraia y MPOKapuoOT U DyKapHroT.
3. CocTaBUTb CXEMY CTPOCHHS ONEpOHA U €r0 (YHKIMOHUPOBAHUS 110 TUILY PENPECCHU U THUITY HHAYKIUH.

Ipaktuueckoe 3austue Ne 4 (2 vaca)

Konrponbhas padora Ne 1

Bomnpocs! 1 3ananus
1. AkTyanu3anus 3HaHHH.
2. BeimonHeHue 3a1aHuii KOHTPOJIBHOTO MeponpusTis Ne 1.

Pa3znen 2. MexMoJieKyIsipHbIe B3aUMO/eiicTBHS U MX POJb B PYHKIHOHHPOBAHMM KUBBIX CHCTEM.
Jlextust No4 (2 gaca)

B3aumoneiicTBus 0€JIKOB U HYKJIEHMHOBBIX KUCIIOT B MIPOILECCE TPAHCKPUIIIIUY, TPAHCISIUHY, perapaluy
1. Tpanckpumms — odpasoBanue Monexya M-PHK. O6partHas TpaHCKpUIIUSL.
2. Teopus «PHK-mupay». CoBpemennsie npeacrasienus o crpykrype TPHK, pPHK u MPHK. MonommcTpoHOBBIE 1 TOTUIIMCTPOHOBBIE
MPHK.
3. Mndopmomeps! u uHopMocoMsl kKak Gopmsl cymectsoBanust MPHK B snpe u nuronnasMe KIETOK.
4. IIpepbIBUCTBIE T€HBI 3YKapuOT: 3K30HBI U UHTPOHBI. [loHsATHE 06 Onepoxe.
5. Cy6wenunnunslii cocraB PHK-nonmumepasst E.coli. npuniunel padotsl PHK-nonumepas. OcoGeHHOCTH CTPYKTYpBI IPOMOTOPOB.
6. Drambl TpaHCKpHUNIMU. Perynsmus TpaHckpuniun. OCOOSHHOCTH TPAHCKPUIIIMK Y JyKapHoT. [loHsATHe 00 3HXaHcepax H
caiineHcepax.
7. Ilpoueccunr M-PHK sykapuor: kemmpoBaHue, MoOJUaJACHWIMPOBAHME, CIUIAMCHHT, peAakTHpoBaHHE. Pa3mnyHble MeXaHHU3MBI
CIUTaiCHHTA.

[Ipaktuueckoe 3ansTue Ne 5 (2 vaca)

B3aumoneiicTBus 0€JIKOB M HYKJIEHHOBBIX KUCIIOT B MIPOLECCE TPAHCKPUIILIUY, TPAHCILIIUY, Perapalin
Bomnpocs! 1 3ananus
1. AkTyanu3anus 3HaHHH.
2. BzaumozeicTBUs O€IKOB U HYKJICHHOBBIX KHUCIIOT B POLIECCE TPAHCKPHIILMHI, TPAHCIALNH, perapauy.
3. BeinumunTe onpeaeneHne TEPMUHOB B CJIOBAPb: «TPAHCKPHIILIUAY, KTPAHCKPUIITOHY, «MHULAALMS», «IJIOHTALUI, «TEPMUHALIUS
TPAHCKPHITIUI», «ONepoHs! 6aktepuii (1ac-omepoH, hut-omepoH)», «IIpOMOTOpPY, «TEPMUHATOPY, «IHXAHCEPY.
4. CpaBHHTE 0COOCHHOCTHU PETYIISALMU TPAHCKPHUIIIMH Y IPOKAPHOT U SYKAPHOT.
5. Pemure 3agauy.

Jlexums Ne5 (2 gaca)
Benok-0eaKkoBhIC B3aMMOICHCTBHSI, OEIOK-TMITHIHBIC B3aHMOIEHCTBHS.

BOl'[pOCI)I U 3aJlaHus
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1. Marpu4HbIii MEXaHH3M OMOCHHTE3a OEJIKOB.
2. Pubocoma kak MOJIEKyJIsIpHast MalllMHA.
3. Crpykrypa T-PHK. Pekorannus. AmunoammnupoBanue T-PHK. Ctpykrypa pubocom mpo- u sykapuot. Llentpst pudocom E.coli.
4. Dtansl TpaHCIINY (MHULHMALMS, JIOHTAIlMs, TEPMUHALNA), €€ MEXaHU3MBI M PETYJISILUS Y IIPO- U 9yKapruoT. benkoBrie (akTopsl
TpaHcssAnuy. [103UTHBHAS M HEraTUBHAS PETyJISALUs TPAHCIAUUK. Perynsauus TpaHcasnuu y 6akreprodaros.
Ipaktuueckoe 3ausiTue Ne 6 (2 yaca)
Benok-0eaKkoBLIe B3aMMOIEHCTBHS, OEIOK-IMIMIHBIE B3aHMOIEHCTBHS.
Bomnpocs! 1 3a1anus
1. AkTyanu3anus 3HaHUH.
2. Brmummmre ompeneneHne TEPMUHOB B cioBapb: «mponeccuar PHKY, «kamupoBaHue», «CIaiCHHT, «IOJIHaIeHIINPOBAHUEY,
«MEXaHU3MBI CILJIAHCUHTaY.
3. CpaBuute ocobenHoctu npoueccuara PHK y mpokapHoT u 3ykapuor.
4. Pemienue 3agau. OnpezeneHrne CTpOSHUE MOJIEKYJIbl Oelka 1o ctpykrype moiekynsl [JHK. Onpenenenue cTpyKTypbl MOJIEKYJITbI
JHK no crpoeHuto MoJekyibl Oenka. 3aBUCHMOCTh MEXAYy M3MEHEHHAMH TpHIuieTHoro coctaBa JIHK u mocienoBaTenbHOCTHIO
AMHMHOKHCJIOT B IIETITHE.
Ipaktuueckoe 3ausitue Ne 7 (2 vaca)
Kontponbnas pabota
Bompocsr u 3ananus
1. Axtyanu3anus 3HaHUH.
2. BeinonHeHue 3a1aHui KOHTPOJIBHOTO Meponpusitus No 2.

5.2. Conep:xanne caMoOCTOATEIbLHON PaGoThI MO AUCHUILINHE (MOAYJIIO)

Conep:xaHue 00s13aTeIbHOI CAMOCTOSATEIHLHOM PadOTHI MO TUCHUILINHE

Ne . IIpoayKThI JeATETbHOCTH
i TeMbl IHCHUIIMHBI Conep:xaHne caMOCTOATEJILHON PaGoThI
1 MonexyspHas 6uonorus | Pemenue 3anau CocTraBleHHbIE CXEMbl U PHUCYHKU:
OenkoB CocrapieHHe CXEM H PUCYHKOB 10 TEME «CrtpoeHue HEeNTHIHOH IPYIIIBD»,
«Cxema yuactus G-0enkoB B Iepenaue
TOPMOHAJILHOTO CUrHana
aJIeHUIaTIUKIIA3ey, «Ob6pa3oBanue
AKTUBHOH (hOPMBI HHCYJIHHA»
2 MorekynspHas ouonorus | Pemenue 3amay 3arnoaHeHHas TabIuna:
HYKJIEMHOBBIX kucnoT. JJHK 3amnoHeHue TalUIIbl, COCTABIEHUE CXEM 110 | «XapaKTepUCTUKA HEKOTOPBIX
TeMe KoH(opMaroHHbIX coctosHui JJTHK»
CocrapieHHas cxema: «Peakuumy,
KaTaJIU3UPyeMble TOIIOU30MEpa3aMu
tuna | u Iy
3 MonexyspHas 6uonorus | Pemenue 3anau CocraBieHHbIE CXEMbl U PHUCYHKH:
HyKJIeMHOBBIX kucnoT. PHK CocraBieHHe CXeM M PUCYHKOB I10 TEME «Crpykrypa MPHK», «Ponb pa3nudHbIx

PHK B  OCHOBHBIX  MOJEKYISPHO-
OGMOJIOrNYECKHX MpoLeccaxy

4 I'eroMm BupycOB, MPOKApUOT U | 3amOTHEHHE TAOIHIIBI 3anonaenHas Tabmwma: «CpaBHUTETHHAS
9YKapHoOT XapaKTepUCTHKAa TeHa MPOKApHUOT U

9YKApHOT»

5 B3aumoneiictBuss OenmkoB ¥ | CocraBieHHe CXeM UM PHCYHKOB IO TeMe, MX | COCTaBlIeHHbIE CXEMBl M PHUCYHKH:
HYKJIEMHOBBIX  KUCJIOT B | aHaJIH3 «Cunres neneit IHK B perumkaTuBHO#
nponecce perumkanuu JIHK, Buike», «Mexanumsm peiictBus JIHK-
TeHETHYECKON peKOMOHHALIH murasel», «Cxema cuHre3a JIHK B

PEIUIMKAaTUBHON BHJIKE Y TIPOKAPHOTY
Karanor Bonpocos u 3azad.

6 XapakTepucTuka IponeccoB | CocTaBlaeHHE CXEM M PUCYHKOB 110 TeMe, uX | CocTaBlIeHHbIE CXEMbl U PHUCYHKHU:
TPAHCKPUIILUH y TPOKAPUOT U | aHAIU3 «Pasnmuuns B TpaHCKpUNLMU U
9YKapHOT. TPAHCILALUH y IPOKAPHOT U DyKapHUOT»

7 [Iponeccunr PHK y | CocTaBieHue cxeM U pUCYHKOB IO TeMe, UX | COCTaBJIE€HHBIE CXEMbl M  PHCYHKH:
IIPOKAapuOT M DJYKapuoT. | aHajau3 «Ipoueccunr pPHK y sykapuory,
Penapanusa JTHK «Cnnaiicunr npeamecrsenauka MPHK c

yuactueM MsaPHII»

8 brocunres 6enxa. | CocrapieHHE CXEMBI 10 TEME, UX aHalIu3 CocraBnenHas  cxema:  «CpaBHeHue
I'enetnueckuit KOZI. €OCTaBa NIPOKAPHUOTUYECKUX u
AxTHMBaNMs aMMHOKUCIOT U 5YKapUOTHYECKUX pUOOCOM»

YYaCTHUKHU OMOCHHTE3a OerKa.

9 Oransl TPAHCILILUH y | CocTaBneHue cxeM U pPUCYHKOB 10 TEME CocraBieHHbIE CXEMbl U PHUCYHKHU:
NPOKapUOT U JYKapHOT. «Perymsauus TpaHCIALUU MPHK
Perynsiuust TpaHCIALUMY. (deppuTHHa C y4acTHEM AaKOHHUTAT-

rujpaTtasbl 1 HOHOB Xkene3a», «Cxema
PACHONOKEHUsI YYacTKOB B MOJIEKyJle
MPHK aykapuor»
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10 MonekynsipHbie ocHOBBbI | CocraBieHHE TaOIHIIbI CocrapienHas Tabnuia: «CTpyKTypHbIE
9BOJIIOLHH, pas3BuTHS, U3MEHEHUS B KIIETKE B [IPOLIECCE HEKPO3a
CTapeHus ¥ THOeny oprann3Ma U anonTo3a»

11 I'enernueckas HHXXEHEPUS CocrapieHue CXeM 10 TeMe CocraBieHHbIE CXEMBI: «Cxema
KOHHEKTOPHOTO ~ METOZAa  MOIyYeHHS
rubpuaueix Moaexyn JHK», «Cxema
PECTPUKTA3HO-JIUTa3HOTO MeToza
nosry4eHusi rubpuaHpix Mosexkyn JJTHK»

Copep:kaHue CaMOCTOSATEe/ILHOI pad0oThI 10 IMCHUILIMHE HA BLIOOD

Ne . IIpoayKThl AeATETBHOCTH

w/n TeMbl THCHUNIMHBI Conep:xaHne caMOCTOATEILHONH PaGoThI

1 MonexkynspHas 6uonorus kak | ITonroropka coobuieHus U mpeseHTanuu | TekcT cooOLIEHUs U Mpe3eHTalus
Hayka. Mcropus pa3BUTHA 1 «Hcropus uzyuenus O0enkoBy s yuanmxcs | Karanor 3aganuii st 00ydaromuxcs
METOBbI MOJIEKYJIIPHOM oy
ouosoruu I[MomGop  BOMpPOCOB W 3aJaHUil IO

MOJIEKYJSIpHOM Ouosloruu 1o TeMe Ul
y4amuxcs 6a30BOro M yrilyOJICHHOTO YPOBHS
0o0yJeHHUs.

2 MornekynspHasi OHOJIOTHS IMonroroBka cooOIIEHUsT W TPE3CHTAUUH | TEKCT COOOUICHUS U TPE3CHTAIUS
0enkoB «®yHkuuy Oejlka B OpraHU3Me: CBA3b

CTPYKTYpHI ¢ pyHKIHAMEU» / «OcobeHHOCTH

ctpoenust G-0enkoBy s yyamuxcst OY Karasor 3ananwuii ans o0ydarommxcs
IMomGop  BOMPOCOB W 3aJaHUil IO

MOJIEKYJSIpHOM Ouosloruu 1O TeMe Ul

y4amuxcst 6a30BOT0 M YIIyOJIeHHOTO YPOBHS

00y4eHHUS.

3 MornekynspHasi 6MOIOTUs IMoaroroBka cooOmeHuss M npeseHTanuu | TekcT cooOLIeHHs U Mpe3eHTalus
HyK1enHOBBIX KUCIOT. PHK 1 | «Mup PHK» mns ygamuxces OVY. Karasor 3aanuii ast 00ydarommxcs
JHK ITogbop  BOMPOCOB W  3agaHWil 1O

MOJIEKYJSIDHOM OHOJIOTHH TO TeMe Ui
yuanuxcs 6a30BOro 1 yriry0JIeHHOIO yPOBHS
o0yueHusl.

4 I'enom Bupycos, npokapuoT U | ITonroroska cooOuieHus U Ipe3eHTanud | TekcT cooOLIeHUs U Mpe3eHTalus
9YKapUOT «XapaKkTepucTuka HEKOTOPBIX BUPYCOB» /

«I[IpoucxoxneHue BHPYCOB U HUX pOIb B

SBOJTFOIIHI» /«ITporpamma «['enom

yenoBeka»» / «I'eHOMBI OpraHeIuT 9yKapuoT»

st ygammxest OY. Kataor 3ananuii amst o0y9aromumxcst
IMonGop BoOmpocoB M 3ajaHuil MO

MOJIEKYJSIDHOM OHOJIOTHH TIO TeMe JUIs

yuanuxcs 6a30BOro 1 yriry0JIeHHOTO yPOBHS

o0yueHusl.

5 B3aumoneiicTBus 0eKOB U IMoaroroBka cooOmenuss M npeseHTanuu | TeKcT cooOLIeHHs U Mpe3eHTalus
HYKJIENHOBBIX KHCJIOT B «benkn w QepmeHTH, ydacTBylomue B | PemeHHble H 0(OpMIICHHBIE 3aaYH
npouecce perumkannn JJHK, perumkarmmu JTHK»
reHeTuueckoil pekoMOuHanuu | Pemenue 3agau

6 XapaKTepHCTHKa MTPOIIECCOB IoaroroBka cooOmmieHnss W Tpe3eHTanuu | TeKcT COOOUIeHHS M MPEe3eHTANs
TpaHCKpHUNIMHU y npokapuoT u | «buocuntes JIHK na PHK-matpuue» / | Pemennsie u odopMieHHbIE 3aJaUn
9YKapHOT. «TpaHckpunuusi W ee perymsiuus y

npokapuot» / «TpaHckpummus u ee
PETYISALHS Y 3YKapHOT»
Pemenue 3agau

7 Ipoueccunr PHK y IoaroroBka cooOmmeHnss W Tpe3eHTanu | TeKcT COOOUIeHHS U MPEe3eHTaUs
NIPOKAPUOT U 3YKAPHOT. «IIpoueccunr m-PHK, p-PHK u T-PHK» Pemennsle u 0OpMIICHHBIE 3aJa4UH
Pemapamus JTHK Pemenue 3agau

8 Buocunres Oenxa. IMoaroroBka cooOmenuss W npe3eHTanuu | TeKcT cooOLIeHNs U MPe3eHTanus
I'enernyeckuii xox. «Jranm  OWocuHTe3a Oeika: akTHBalWs | PemieHHbIe U O(OPMIICHHBIC 3aJaYH
AKTHUBAIKS AMUHOKHCIIOT U AMHHOKHCIIOTY / «benok-6enkoBbie
Y4acCTHUKHA OMOCHHTE3a B3aUMOJCHCTBHS W WX 3HAYCHUE JUIA
Oenxa. camocOopKku 0ETIKOB-MYJIbTUMEPOB 31

Ha/IMOJIEKYJISIPHBIX OCIIKOBBIX CTPYKTYp»
Pemenue 3agau

9 DTansl TPAHCISIIAN Y IMonroroBka cooOmieHUss M Mpe3eHTaUUH | TeKCT COOOLICHUS U TIPE3eHTAIUS
MPOKAPHOT M DYKapHUOT. «PenporpaMupoBaHue TPaHCISLIUI Pemmennble u 0(OpMIICHHBIE 3a1aYH
Perynsauus tpancnsnum. Pemenue 3agau

10 MouteKyIspHbIe OCHOBBI IMoaroroBka cooOmmieHuss W Tpe3eHTanuu | TeKcT COOOUIeHHS M MPEe3eHTANS

9BOJIIOIIMHU, PA3BUTHS,
CTapeHus U THoenn
opraHusma

«benkoBo-mUNUAHBIE B3aUMOJEHCTBUS H
(dhopMHpOBaHHE OHOIIOTHYECKHUX MEMOpaHy /

Pemennble u 0OpMIICHHBIE 33 AUl
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«MynbTH-QepMeHTHEIE KOHBIOTATEHL,
aJICOPOIIMOHHbBIC U MHTETpalbHble OSIKOBO-
(depMeHTHBIE  aHCaMONM,  METabOJIOHBI,
MOJIUU30(EPMEHTHBIE KOMILIIEKChD)
Pemenue 3agau

11 I'eneruueckas WHKXCHECPU L HOI[FOTOBKB. COO6HI€HI/I$I U Ipe3CHTaIluu Tekcr C006IJ_I6HI/I$[ 1 Ipe3CeHTalus1

5.3.00pa3oBaTe/ibHbIE TEXHOJIOTHH

HpI/I OpraHu3allviy U3YUCHHUA JUCHUIIINHBI 6y)1yT HCII0JIB30BaHbI CICAYONIUE 06p3303aTenLH1>1e TCXHOJIOTUM:
HH(bOpMaHHOHHO'KOMMyHI/IKaL[I/IOHHLIe TCXHOJIOTHH, TCXHOJIOIUA OpraHu3anuun CaMOCTOSITEIPHOU pa6OTBI, TEXHOJIOTHUA
ped)J'IeKCI/IBHOFO 06y‘IeHI/I${, TEXHOJIOTHUA MOAYJIBHOTO O6y‘{€HI/I$[, TEXHOJIOTUA UTPOBOI'0 O6y'{eHI/I$I, TEXHOJIOTUH I‘pyHHOBOﬁ
JOUCKYCCHUHM, MHTCPAKTUBHBIC TCXHOJIOTMH, TEXHOJIOTUA HpOGJ’IeMHOFO O6y'~IeHI/I}I, TECXHOJIOTHUA OpraHu3anu
y‘Ie6H0-I/ICCHeHOBaT€HLCKOﬁ JACATEIIbHOCTHU, TEXHOJIOTUS IIPOCKTHOI'O 06y‘IeHI/I$I, TCXHOJIOTUS pa3sBUTHUSA KPUTUUCCKOI'O MBIIIJICHU .

5.4. Texymmii KOHTPOJIb, IPOMEKYTOUHbI KOHTPOJIb U NPOMEKYTOYHAS ATTeCTaAlUs

BannpHO-peiTHHTOBast KapTa AUCIUILUTIHE 0(hopMIIeHa KaK MPHIIoKEHHe K paboueil mporpaMMe JUCIUIUINHEL.
@DOoH/1 OLIEHOYHBIX CPEJICTB VISl IPOBEJCHHUS IIPOMEXYTOYHON aTTeCTaluK 00yYaromuXcs 110 TUCUUIUINHE 0OPMIIEH OTAEIbHBIM
JIOKYMEHTOM.

6. YYEBHO-METOAUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. PexoMennyemasi 1uteparypa

6.1.1. OcHoBHas qUTepaTypa

ABTOpBI, COCTAaBUTENH | 3ariaBue, CChUIKA Ha AJEKTPOHHYIO OHOIHOTEYHYIO CHCTEMY W3naTenbeTBo, TO1I

JI11.1 |XKykosa A.T'., MornekynspHas OuoNorus: y4eOHMK C ynpakHeHusMd u|Mocksa ; bepmun : Jlupekr-
Kusuuenko H.B. , 3amayaMu: WI., Tabim. - [DnekTpoHHBIA  pecypc]. -|Memua, 2018. - 269 c.
T'opoxosa JL.T. URL: http://biblioclub.ru/index.php?page=book&id=488606

6.1.2. lonotHUTeIbHAS IUTEpATYypa

ABTOpBI, COCTaBUTENH | 3ariaBue, CChUIKA Ha AJEKTPOHHYIO OHOIHOTEYHYIO CHCTEMY W3naTenbeTBo, TO1I

JI2.1 |aBt.-coct. C.®. Buoxumus n MonexyssipHast Ouosiorus : yueOHo-meronudeckoe|Craponons : CKOY, 2015. - 94
Amnnpycenko, E.B. nocobue [OnexTpoHHbIH pecypc]. -lc.
JIeHHCEeHKO URL: http://biblioclub.ru/index.php?page=book&id=457873 .

J12.2 |Kopneesa O.C. , MonekynsapHas  Ouosorus:  JabopaTopHbIi  npakTUKyM|Boponex : Boponexckuit
Kamaes B.H. , Hewaesa |[DmexrponHsrit pecypc]. -|rocymapcTBeHHBIN YHUBEPCHUTET
M.C., T'oiikanoBa URL.: http://biblioclub.ru/index.php?page=book&id=336018 WH)KEHEPHBIX TeXHOJOrui, 2015.
O.10. ; mayu. pen. -52c.
Kopneesa O.C.

J123 ®oHn OLIEHOYHBIX CpeAcTB Tekyuero |- Pocros-Ha-Jlony: U3narenscTBO

KOHTPOJISI/TIPOMEXYTOUHON aTTeCcTalluy 110 MOAYJII0 KieTo4HO# [FOxHOoro (enepanbHOrO

U CyOKJICTOYHOW OpraHu3alud OHOJOrHYecKuX OOBEKTOB :|yHuBepcureTa, 2015. - 626 c.
yueOHoe nocobue [DnexrpoHHsIit pecypel]. -
URL: http://biblioclub.ru/index.php?page=book&id=445264 .

6.2 Ilepeyens MporpaMMHOro oéecreveHust

- Acrobat Reader DC

- Dr.Web Desktop Security Suite, Dr.Web Server Security Suite

- GIMP

- Microsoft Office 365 Pro Plus - subscription license (12 month) (ITaket mporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher, Teams, OneDrive, Yammer, Stream, SharePoint Online).

- Microsoft Windows 10 Education

- XnView

- Apxusarop 7-Zip

6.3 Ilepeuenb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM, MPO(ecCHOHAIbHBIX 023 JaHHBIX

- OBC «YHuBepcuTeTckas OMOIMOTeKa OHIIAHH

- Basbr mansbIx Springer eBooks

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCHUIIJIMHBI (MOIY JIS)

7.1|HanmMeHOBaHHE CIIENUATLHOTO TIOMEIICHHS: YaeOHast ay AUTOPHS ISl TPOBEICHUS 3aHATHI JIEKIIHOHHOTO THIIA,
MPAaKTHIECKUX 3aHATHH, TaOOPATOPHBIX 3aHATHH, MHAWBUIYaTbHBIX KOHCYJIBTALHH, TEKYIIEr0 KOHTPOJIS, IPOMEXKYTOTHON
aTTecTaluu, Y4eOHO-HuCClIe0BaTeIbCcKas 1abopaTopust 00TAaHUKU M SKOJIOrHH pacTeHuil. OcHaieHHocTh: JlJabopaTopHoe
o0opymoBaHHe (IITATUBEI, CIIUPTOBKH, MHHIETHI, TEMapOBaIbHbIC HIJIbI, MPEIMETHBIC U MOKPOBHBIE CTEKIIA, BECHI,
BaHHOYKH, acOECTOBBIE CETKH, MayieTkn), JlabopaTopHas nocyaa (mpoOHPKH, KOJIObI, XHMHYECKUE CTaKaHbI, MEPHBIE
LWIMHAPEL, BOPOHKH, NMUMETKH, Jaiky [lerpu), O6opynoBaHue 11 y4eOHBIX IPaKTUK (repOapHble MaNKy, KOnaa-Ku,
IyTiel, TepOapHble ceTKH), Mukpockon-20mr., Mukpockon OMHOKYJISpHBINA-111T., Bans komOuHupoBanHas-11t., CTeHbl
yueOHble-4mt., HatypaabHble 00beKTh (KOMHATHBIE PACTEHHs, FrepOapuH, BIaXKHbIE MpenapaThl, KOJUICKIUH TUI0Z0B 1
cemsiH)-8uT., 300pa3urenbHble mocoous (TabauIIbl, MOICITH, MYJISDKH )-81T., MenoBas qocka-1mr., KommiekT yueOHoi
Mebenu
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7.2|HaumeHoOBaHHME CIICIMATIBHOTO MOMEIICHHS: MOMEIICHHUE /ISl XpaHEHHS U MPO(UIAKTHIECKOTO 00CITY)KUBaHUS Y4eOHOTO
obopynosanus, JlabopanTckas kadeapsl OMOJIOrHHU, SKOJIOTHH U MeTOUKH 00yueHus. OcHameHHocTh: HoyTOyk-1mur.,
IpoekTop-1mT., Dxpan-2uir., [Tnakarer, Tabnuuel, Buneomarauromna, PeaktuBbl, MUKpPOCKOTIBI

7.3|HanmeHOBaHKE CIICNUATILHOTO TIOMEIICHHS: IOMEICHUE TSl CAMOCTOSATENIbHOW paboThl, UnTanbHbI 3a1. OCHALICHHOCTS:
[IK-4mt. ¢ BO3MOXKHOCTBIO MOJKIIOYEHHS K ceTh «IHTepHeT» 1 00ecriedyeHneM JIOCTYIIA B AIEKTPOHHYIO
nHpOpMaIMOHHO-00pa3oBarenbhyto cpeny CICITY, ITucbmennslit cton-4 mr., [Tapra-2 wir.

7.4|HanMeHOBaHHE CIICIUATHLHOTO TIOMEIICHHUS: TOMEIICHUE [T TPOBEICHUS Tab0paTOpHbIX 3aHAThil. CTPYKTYpHOE
nonpasaeneHue CI'CITY — TexHomapk yHUBEpCAIbHBIX MeJaroTHUeCKUX KOMITeTeHIUH (yueOHbIit kabuueT Ne 110)

8. METOAUYECKHUE YKA3AHMS IO OCBOEHUIO JUCHHUIIJIMHBI (MOAY JIST)

Pabota Hax TEOPETHUECKUM MaTEepUAIOM ITPOUCXOIUT KPATKO, CXEMAaTHYHO, TIOCIEJ0BATENbHO (PUKCHPOBATH OCHOBHBIE ITOJIOKEHHS,
BBIBO/IbI, (DOPMYJIMPOBKH, 000OIIEHNS; TOMEYaTh BaKHBIE MBICIIH, BBIJIENISATH KIIIOYEBbIE CIIOBA, TepMHUHBL. [IpoBepka TepMHUHOB,
MOHATHI C TOMOIIBIO SHIIUKIIONCIHIA, CIIOBAPEii, CIIPABOYHHUKOB C BBIMTUCHIBAHUEM TOJIKOBaHUH B TeTpaab. O003HAYHUTH BOMPOCHI,
TEPMUHBI, MaTepHaJl, KOTOPbIHA BBI3BIBACT TPYIHOCTH, IOMETUTH U TIONBITATHCS HAWTH OTBET B PEKOMEHIyeMoH iuteparype. Eciu
CaMOCTOSTELHO HE YAaeTcsl pa3o0paThes B MaTepuale, Heo0X0JuMo c(hOpMYIHPOBATH BOIIPOC U 3aJaTh IPENOAaBaTENIO.
IIpopaboTka paboueii mporpaMMbl JUCHUILIMHEL, eI 0c000e BHUMaHKE 1IEIIsIM U 33/1a4aM, CTPYKTYPE U COAEPIKaHUIO
JucHuIUInHbL. KoHCTIeKTHpOBaHNE HCTOYHUKOB, TOJrOTOBKA OTBETOB K KOHTPOJIEHBIM BOIPOCAM, IIPOCMOTP PEKOMEHTYEMO
IUTepaTypsl, pabora ¢ HHPOPMATMOHHBIMU UCTOUHUKAMH B PAa3HBIX )OpMaTax.

Taxxe B mporecce M3y4eHHs TUCHUILTHHBI METOANYECKHE PEKOMEHAAIMU MOTYT OBITh U31aHbI OTAEIEHBIM JOKYMEHTOM.
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IIpunoxxenue
BanbHO-peHTHHIOBas KapTa AUCUUILIMHBL « MoeKyIapHas OHOJIOrHs
Kypc 4 Cemectp 8

Bun xontpons MunnmansHoOe MaxkcrumanbsHOe
KOJINYECTBO OaJyIoB KOJINYECTBO OaJIOB

Paznen 1. MoaekysipHasi 6M010rusi Kak Hayka. MeToabl MOJIEKYJISIPHOI OHOJIOTUH M X POJIb B H3yYeHUH 0eJIKOB H HYKJIEHHOBBIX KHCJIOT

Texy1uii KOHTPOIb 10 pa3aemy: 27 43
1 AynmutopHas pabora 13 20
2 CamocrostenbHas padoTa (crenuanbHble 00s3aTenbHble GOpMBbI) 14 20
3 CamocrostenbHas padoTa (crenuanbHble GopMbI Ha BEIOOD) 0 3
KoHTponbHOE MEpOTIpHSITHE TI0 pa3aeity 6 11
ITpoMesxyTOUYHBIN KOHTPOJIb 33 54

Paznen 2. MexMoJieKy/isipHble B3aUMOAeiicTBUA M UX POJib B QYHKIIMOHUPOBAHUM KMBBIX CHCTEM

Texymumii KOHTPOJIb O pa3emy: 12 21
1 AynuTopHas pabota 5 8
2 CamocrosTenbHas paboTa (crenuanbHblie 00s3aTeIbHbIe (HOPMBI) 7 10
3 CamocrostenbHas pabora (crnenuanbHbie OPMBI Ha BBIOOD) 0 3
KoHTponbHOE MEpOTIPHUSITHE TI0 pa3eity 6 10
ITpoMesxyTOUYHBIN KOHTPOJIb 18 31
[IpomexyTounas aTTecTarus 5 15

HUroro: 56 100

Bug xonTpons Ilepeuens unu npumepsl 3aaHU, KPUTEPUU OLEHKH U Temsbl U1 U3ydeHus u

KOJIMYECTBO OaioB 00pa3oBaTeNbHbIE Pe3yIbTAThI

Paznen 1. MoJgiekyJisipHasi 610J10rMsl Kak Hayka. MeTobl MOJIeKYJISIpPHOIi OMOJIOTHH M HX POJib B H3YYeHHHU 0eJKOB U HYKJIEeHHOBBIX KHCJIOT

Tekymuil KOHTPOJIb MO pa3aety Maxcumanvroe xonruwecmeo 6annos — 47
Munumanvroe koaruwecmeso 6anos — 31
1 | Ayauropnas pabora 1. Yuacmue 6 cemunapax na 3x npakxmuyeckux 3aHAmMusx Tembl 055 u3yYeHUs HA CEMUHAPCKUX 3AHATNUAX!

Kpumepuu oyenxu: TIyOOKHE M cOIep)KaTelbHbIE OTBETH (IomonHeHus) mo BceM | «Mcropus M MeToApl MOJEKYJSIpHOM OHoJoruu.
0o0CyXIaeMbIM TpoOJeMaM, apryMEHTHPOBaHHOE COOCTBEHHOE BHICHHE NpoOieMbl — 2 | OCHOBHBIE CBOMCTBA KHBBIX CHCTEM).

0asa; coiepKaTesbHbIN 1 ITyOOKHIA OTBET Ha JIBA-TPH 00CYkK/1aeMbIX Borpoca — 1 Oa. «MonexyJsipHast OHOJIOTHS OEJIKOBY.
Maxcumanvroe Koauwecmso OAILIOB HA CEMUHApaxX Ha MPAKTUIECKHUX 3aHATHSIX — 6 «'eHOM BHPYCOB, IPOKAPHOT U SYKAPHUOT»
MuHNMabHOE KOJIMYECTBO 0aJIIIOB HAa CEMUHAPAX HA NPAKMU4ecKux 3auamusx — 4 Temvl 0113 u3yueHus Ha 1a00PAMOPHBIX 3AHANMUAX.
2. Bvinonnenue 2-x nabopamopHulx pabom. «MomnexkysipHast OHOJIOTHS HyKIEHHOBBIX KUCIIOT.
1. Brigenenne [IHII u3 tkaneit. Kauectsennsie peakiuu va J{HII. JIHK»

2.KauectBennas peakius Ha PHK. «MorexyJsipHast GHOJIOTHSI HyKJIICHHOBBIX KHACIOT.

Kpumepuu oyenxu: nabopatopHas paboTa BBIIIOJHEHA CaMOCTOATENbHO, ¢ coOmonenuem | PHK»
BCEX JTaroB, coON0Jas NMpaBUja U IpUEeMbl paboThl ¢ Ja00paTopHBIM obopyaoBaHueM, | ObpaszosamenvHble pe3yibmamoi.
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MOJTHOCTBIO OhopMIiieHa, B KOHIIE pabOTHl CIENaH INpaBWIBHBIN BbIBOA — 2 0aiia,
nabopaTopHas paboTa BBHINOJIHEHA CAMOCTOSTENBHO, C COOJIIOJEHUEM BCEX ITAlOB WU
HEKOTOPBIMH HEJIOYETaMH, COOJIo/as MpaBWiIa W IMpHEMbl paboThl C JIAOOPAaTOPHBIM
000pyI0BaHUEM, €CTh HEKOTOPble HEAOUYEThl B OGOPMIECHHU, B KOHIE pabOThl clenaH
MpaBUIIBHBIN BBIBOJ — 1,5 Gaa; pabora caenana B o0beme He MeHee 60%, caMOCTOSATENBHO,
€CTb HeJodeThl B O(OPMJIEHHHU, BBIBOA OTCYTCTBYyeT — 1 Oami, pabora cienaHa, HO He
odopmiena — 0 6amoB.

Maxkcumanvroe koauuecmso 6aan106 3a BBIIOIHEHHE JIA0OPATOPHBIX padboT — 4
Munumansnoe Konuuecmeo 6ain06 3a BHIIOJHEHUE J1a00paToOpHBIX paboT — 2

3. Buinoauenue 3a0anutl Ha NPAKMU4eCKUx u 1a00pamopHuIX 3aHAMUAX pa3oena:

1. 3amonmHure Tabmumy «Mctopus MonekynspHo# Ouonormm» (He MeHee 15
OCHOBOIIOJIATAIOIIUX OTKPBITHH B HAyKe)

2. BrmummTe onpeseneHne TEPMUHOB B CIIOBaph: TPAHC-TIENTHIHAS CBA3b, IUC-TIETITHIHAS
CBSI3b, cnupanu Oenka, Ko(pEpMEHTCBA3BIBAIOIINE JOMEHBI, ayTOKAaTaIUTHYECKUI
MIPOTEONN3, paciulaBlIeHHas TII00yIa, CTEPEOXUMHUUECKUI KOJI, CTEPEOKOMITIEMEHTapHOCTb,
donauar, Gosabl, MOJNEKYJISIpHbIE IIAIEPOHbI, IANIEPOHUHb], KOLIAIePOHUHBI, TPUUMEDSI,
MeTabO0IOHBI, IPOTEOCOMBI, YOUKBUTHH.

3. Bomumure onpeneneHue TEPMUHOB B ciioBapb: «A-, B-cemeilictBa THK», «Z-bopma
JHK», «cBepxcnmpammzanus JJHK», «rpomon3zomepasa-I», «rpomomsomepasza-1l».
OOBsiCHUTE B3aUMOCBSA3b MEX]y CTpoeHUeM U GyHKuusmMu 6uomonexyn (JJHK);

Pemmre cutyanMoHHyIO 33124y

4. Beinummre ornpejesieHne TEPMHHOB B cioBapb: «oaHoTshkeBble PHK», «aByTsmKeBbIE
PHK», «tTPHK», «pPHK», «MPHK», «xam», «Msa-PHK», «MaPHK»,

OOBsICHUTE B3aUMOCBS3b MEX]y CTpoeHHEM U GyHKuusMu duomonexyn (PHK);

Pemnre 3amauy:

3anonuurte Tabnuiy «CpaBautensHast xapaktepuctuka JJHK u PHK»,

5.CocTaBuTe CXEMy CTPOCHUS ONEPOHA U €ro (yHKIMOHHPOBAHUS TI0 TUITY MHIYKIUH U TUITY
penpeccH.

Brinummre onpeneneHue TEPMHHOB B CIOBAPh: «IIOBTOPSIIOLINECS MOCIEI0BATEILHOCTIY,
«BBICOKOTIOBTOPSIFOLITHECST [IOCIIEI0BATENHLHOCTI, «yMEpEeHHO TIOBTOPSIOIINECS
[I0CJIEI0BATEILHOCTIY, «yHUKaJIbHbIE HOBTOPSIOIIUECS HOCIIEIOBAaTENEHOCTIY,
«TOJBIKHBIE TEHETHYECKHE OJJIEMEHTB», «JIHXaHCEPhI», «CalIeHCEephl», «MO3anIHOE
CTPOEHHE TE€HA», «3K30H», MHTPOH», «IPOMOTODP», «MHHHU-, MHKpPOCATEIUIUTHD», «JIHK-
(UHTePIIPUHTUHTY, «TaHIEMHBIE TOBTOPBI», «OHKOTCHBD», «aHTHOHKOT€HEI,
Maxcumanvnoe xonuuecmeo 6an106 3a BEIIIOIHEHNE 3aJaHUs — 2
Munumanvroe xonuvecmeo 6anios 3a BBIIONHEHNE 3a1aHus — 1
Maxcumanvroe koauuecmao 6an106 3a BEIIIOTHEHNE BCEX HA MPAKTUYECKHUX U Ta00PaTOPHBIX
3aHATHAX paszgena — 10
Munumanvroe koauiecmso 6ain06 3a BHIIOJIHEHUE BCEX Ha IPAKTUUECKHUX U Ja0OpaTOPHBIX
3aHATHUSX paszgena — 7
Maxcumanvroe Konuvecmso 6ani06 3a ayoumopHyr pabomy — 24
Munumanvnoe xonuvecmso 6annos 3a ayoumophyio pabomy — 17

3HaeT MpeaMeT M3Y4eHHUS MOJICKYJSIpHON OHOJIOTHH;
METOJIbl HCCIIEIOBAHUSI B MOJIEKYJIIPHOM OHOJIOTHH.
OCOOCHHOCTH TPEXMEPHOTO CTPOCHHS K CBOWCTB
MOJICKYJ:  OEITKOB W HYKJIEMHOBBIX  KHCIIOT,
o0ecrevynBaroMX CyIIECTBOBAHUE OHOJOTHYECKO
(hopMBI IBUKEHUS] MaTEPUH; OCOOCHHOCTH CTPYKTYpPHI
reHoMa BUPYCOB, (aroB U MpOKapHoT; dYKapHoOT.

CamocrosrenbHas paboTa
(ciennanbHBIE 00s3aTENBHEBIE

(hopmb)

* Pemure 3anaun

1. IlonunenTun COCTOUT U3 CIEOYIOIIUX AMUHOKHUCIOT: alaHUH-LUCTEUH-TUCTUIUH-
JNeHMH-MeTHOHUH-TUPpOo3uH. Ompenenute crpykrypy yuactka JIHK, xomupyrommii sty
HNOJIUIENTHIHYIO LElb.

Temvbt 01 u3yuenus:

«ctopust W MeTONBI MOJEKYJSIPHOH OWOIOTHH.

OCHOBHEBIE CBOMCTBA KUBBIX CHCTEM.
«MonekysipHas OHOJIOTHSI OEIKOBY.

Crpannna 11 u3 15




Hanpasnenue noarorosku 44.03.05 Ienaroruyeckoe oO6pazoBanue (¢ aBeMs NPOQHISIMU TOJTOTOBKH),

HANpaBIeHHOCTH (mpoduib) «buonorus» u «Xumusy
>ab04ast IporpaMMa JUCLUILIHHBL «MOJIeKyIspHask OHOTIOrHs»

2. TlepBoie 10 aMUHOKUCIIOT B Lienu [-UHCYJIMHA (CH-Ba-aCIl-TIIy-TUC-JICH-1HC-TIH-Cep-
ruc. Onpenenure cTpykrypy ydactka JIHK, koaupyronuii 3Ty mogumnenTHIHyO Leb.
3. Vuyactok monekynsl JHK, xomupyrommii dacTe MOMUNENTHOA, MMEET CIEAyIoliee
crpoenne: ALIHATATTHIIAAITA. Onpenenure mocienoBaTelbHOCTh aMUHOKHCIOT B
MIOJIUIIETITHIE.
4. ITpu oxHolt u3 popM cunapoma @aHKoHU (HapylieHHe 00pa30BaHUsA KOCTHOH TKaHM) Yy
OOJBHOTO C MOYOH BBIJEIISIFOTCS aMHHOKHCIIOTHI, KOTOPBIM COOTBETCTBYIOT CIEAYIOIINE
tpumietsl 1 PHK: AAA, HI'Y, TAA, ALY, I'VY, YVA, VI'V, YAY. Onpenenure,
BbIJIeJIEHHE KaKUX aMHHOKHUCIIOT C MOUOH XapaKTepHO [yl cuHapoMa dDaHKOHU.
5. Y yenoBeka, 0OJBHOrO LUCTHHYpHUEH ( copepkaHHe B Mode OOJIBILEro, 4eM B HOpPME,
YyKciaa aMMHOKHCIIOT), C MOYON BBIIENAIOTCS AMHUHOKHUCIIOTHI, KOTOPBIM COOTBETCTBYIOT
cnenyromme tpurvietsl 1 PHK: VIV, YI'Y, TY, ITY, HAT, LII'Y, AAA. Y 310poBoro
YeJoBeKa B MoUe OOHAPYKUBASTCS allaHUH, CEPUH, TITyTAMHHOBAs KUCIIOTA U TJIUIHH.

a) BbIJICJICHNE KaKUX aMHUHOKHUCIIOT C MOYOW XapaKTepHO JIsi OOJIBHBIX [IUCTHHYpPHUEH?

0) HaNMIINTE TPHUIUIETH, COOTBETCTBYIOIIME AMHHOKHCIOTaM, HMEIONIMMCS B MOUe
3I0POBOTO YEIOBEKA.
6. Kak u3MeHuUTCs CTpyKTypa Oelika, eciii U3 Koaupyomiero ero yuactka JJHK
AATAUATTTAAATTL, ynamuu 5 u 13-i cneBa HyKI€OTHIBI?
7. Kakue u3MeHeHHs TMPOU30MIYT B CTPOCHUH OENKa, €CIM B KOJUPYIOIIEM €r0 y4acTKe
JHK: TAAIOAAATAAIAAAA wmexnay 10-mu 11-M HyKII€OTHIAMH BKJIFOYUT LIMTO3KH,
a Mexay 13-M u 14-u — TUMHH, & HA W3 ICMIH. ONMPEICIUTEKOHIIe NMPHOABUT ellie OJUH
aJIeHUH.
8. Yuacrox monexynsl JIHK, kommpyromuii monwmentra, ©MeeT B HOPME CIIEAYFOIIHi
MOPAIOK A30THCTHIX OCHOBAHHUH: AAAAITAAAATALTTATALIAA. Bo Bpewms
peIUMKaIMy TPeTuil ciieBa afieHuH Bbinasl. OnpeaennuTe CTPyKTypy MOJIUIENTHIHON 1ienHy,
Koaupyemoii nanHeIM yyactkoMm JIHK, B HopMe 1 rocine BbIazieHus aJieHHHa.
9. A nenu A MHCYJIMHA JIOUIaJ aMUHOKHCIIOTHI B MO3ULIMHU 6-11 UMEIOT CllenyoIuii CoCTaB:
UCTeNH-IUCTeHH-TPEOHUH-TIINIHH-U30JIeHIIMH-IINCTENH. Y Oblka B JTOW wHemu §8-i0
MO3ULIMIO 3aHUMAeT allaHuH, 9-10 — cepuH, 10-t0 — BaymH. OnpenenuTe CTPOCHUE ydacTKa
JHK, koaupyromero 3Ty HacTh LENU HHCYJINHA, Y JOMAIA U ObIKa.
10. M3BecTHO, UTO OMpE/EIICHHBIN I'eH 9yKapUOTUUECKOM KIETKH COAEPKUT 4 MHTPOHA (J1Ba
1o 24 HykineoTuaa u ABa 1o 36 HyKJI€OTHAOB) 1 3 3k30HA (11Ba 110 120 HyKIEOTHIOB U OJTUH
96 nykneotunoB). Kakoe uncno xogonos Bxomut B npo-MPHK u 8 MPHK? Omnpenenure
TaKKe KOJIMIECTBO aMUHOKHUCIIOT B OeJIke, KOTOPHIH 3alu(poBaH B JTAaHHOM I'eHE.
Kpumepuu oyenxu: xaxxaas pellieHHas 3aja4a OLleHUBaeTcst B 1 Oayn
1. CocraBbTe cxeMbl U pucyHKH: «CTpoeHHe MenTUaHOHN rpymnmbl», «Cxema ydactus G-
0enkoB B mepeaade rOPMOHAIBHOIO CUTHAJA aAeHUIATIHKIa3e», «O0pa3oBaHue aKTUBHOM
(OPMBI HHCYITHHAY
2. 3anonHuTe TaOMMIYy: «XapaKTepUCTHKa HEKOTOPHIX KOH(MOPMAILMOHHBIX COCTOSHHI
JHK»
3. CocraBbTe cxemy: «Peakiuu, katanusupyeMsle Tononzomepazamu tuna | u 11»
4. CocraBbte cxeMbl U pucyHku: «Ctpykrypa MPHK», «Ponb paznuunsix PHK B ocHOBHBIX
MOJIEKYJISIPHO-OHOIOTMYECKHUX MPOLIECCax»
5. 3anonnauTe Tabnuiy: « CpaBHUTENbHAS XapaKTEPUCTHKA T'€Ha MIPOKAPHUOT U 3yKapHUOT»
Kpumepuu oyenku: XKaxJ10€ BBIIOJHEHHOE 33IaHHE OIIEHUBAeTCs B 2 Oania

«MomnexymspHasi OHOJIOTHS HYKIEHHOBBIX KHCIIOT:
JIHK».

«MomnexyispHas OHOJIOTHS HyKJICHHOBBIX KHCIOT:
PHK».

«['eHOM BHPYCOB, TPOKAPHOT U SYKAPUOT»
Obpazosamenvhule pe3ynomamol.

3HaeT MpeaMeT M3Y4eHHUS MOJICKYJSIpHON OHOJIOTHH;
METOJIbl HCCIIEIOBAHUSI B MOJIEKYJIIPHOM OHOJIOTHH.
OCOOCHHOCTH TPEXMEPHOTO CTPOCHHS K CBOWCTB
MOJIGKYJ:  O€NKOB ¥  HYKICHHOBBIX  KHCIOT,
o0ecrevynBaloMX CyIIECTBOBAHUE OHOJOTMYECKO
(OpMBI IBMYKEHHST MATEPHH, OCOOCHHOCTH CTPYKTYPBI
reHoMa BHPYCOB, (aroB M IPOKApHOT; JYKapHOT;
crnocoObl  pemeHus W odopMIleHHS 3adad 110
MOJIEKYJISIPHOW OMOTIOTHI
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Maxkcumanvroe koauuecmso 6ain08 3a CamoCmosmenbHylo pabomy (cneyuanvivle
obsi3amenvhvie gpopmuvt) — 20

Munumanvroe Konuwecmao 6aii08 3a CAMOCMOAMENbIYI0 pabomy (cneyuabhvie
o0s13amenvhvle popmvt) — 14

3 | CamocrosrtenbHas pabota
(cnenuanbHble GOPMBI HA BEIOOD)

[Ipennaraercs BBIMOIHATH OJHO 3aJaHHE

1. oobop eonpocos u 3adanuii IO MOJEKYJIAPHOH OHOJOTMM B paMKax pasziena Jyis
y4anmxcst 6a30BOro U yriayoJeHHOTO yPOBHS 00y4YCHHSI.

Kpumepuu oyenxu: mogodpaHo He MeHee OX 3a1aHUI 110 000 U3 BEIOPAHHEIX TEM paszena
JUTSL yYaIuxcst 6a30BOro M yriIyOJIICHHOTO YPOBHS OOYYeHHs, 10 3 3aJaHus U KaXIOTo
ypoBHs 00y4eHus — 3 Oaia,

moo0paHo He MeHee 4X 3a/aHuid 1Mo JIF000H M3 BBIOPAHHBIX TEM pasfeia JUIS YJalluxcs
0a30BOT0 U yrIIyOJICHHOTO YPOBHS 00YYEHUs, 110 2 33JaHus I KaKIO0TO YPOBHS 00Y4CHHS
— 2 Ganna;

07100paHo He MeHee 2X 3afaHuil Io JII000H U3 BBIOpaHHBIX TEM pasjena Uil ydalluxcs
0a30BOT0 U YIIIyOJCHHOTO YPOBHS 00y4eHHS, 10 1 3aJaHus ISl K&XKI0TO YPOBHS 00yUYCHHUS
— 1 Gam.

2. Paspabomxa mynibmumeOutinblx npe3enmayuil B paMKax TaHHOW TEMbl JUIS YYal[uXcCs
00pa30BaTEIBHbIX YUPEKICHHH C TOKIAIOM:

Kpumepuu oyenxu: caMoCTOSTENEHOE BBIIONHEHUE, TPaMOTHOE 0(hOpMIICHHE, COAEpKAHIE
COOTBETCTBYET TEME, KOJM4YecTBO cinainoB 14-16 — 3 Oama; 3 Oamia — rpamoTHOe
oopMIIeHHE, COZIep)KaHUE COOTBETCTBYET TEME, HO HEJOCTaTOYHO YETKO CTPYKTYPUPOBaH
Marepuai, u30BITOUYHOCTh ciaiinoB (6omee 10) — 2 OGamra; mpeseHTamus paspaboTaHa c
HapymieHueM odopmieHus (HeT coOitofeHue eanHooOpasus IWpUGTOB, NPUCYTCTBYET
THIIEPChUTKA KaK KOMMPOBaHHUE U3 HHETa, MAKCHMYM TEeKCTa | T.J.), KOJIMYeCTBO ciainos 10-
12 — 1 Gann.

Maxcumanvhoe Koaudecmso 6ann06 3a BHIOIHEHNE 3aJaHus — 3

Munumanvnoe xonuuecmeo 6annog 3a BbIIONHEHUE 3anaHus — 0

Maxcumanvroe Koauwecmao 6a08 3a camocmosmenvhyio pabomy (Ha evlOop cnmyoenma)
-3

MunumanvHoe Koiuuecmeo 6aui08 3a CamoCmosmenvhyio pabomy (Ha eplb6op cmyoeHma) —

0

3HaeT MmpeaMeT M3Y4eHHUS MOJICKYJSIpHOH OHOJIOTHH;
METOJIbl HCCIIEIOBAHUSI B MOJIEKYJIIPHOM OHOJIOTHH.
OCOOCHHOCTH TPEXMEPHOTO CTPOCHHS K CBOWCTB
MOJISKYJ:  OETKOB W HYKJIEMHOBBIX  KHCIIOT,
o0ecrevynBaroMX CyIIECTBOBAHUE OHOJOTHYECKO
(hopMBI IBUKEHUS MaTEpUH; OCOOCHHOCTH CTPYKTYpPHI
reHoMa BUPYCOB, (aroB U MpoOKapHoT; dYKapHoOT.

KonTtponsHOE MeponpusiTie 1o pasaeiry

Pewenue 3a0au no monexyasapHou duonocuu — 5 6aIoB.

Buinonnenue mecma uz 20 3adanuti — 3 6anna

Kpumepuu oyenxu:

BBINIOJIHEHO BepHO 17 — 20 3amanuii — 3 Gania; BBINOIHEHO BepHO 13 — 16 3aganmii — 2,5
0aiu1a; BBINOJHEHO BepHO 9 — 12 3amanmii —2 Oayuia; BHIONHEHHI BepHO 4 -8 3amaHmii — 1
OaJT; BEITIOJIHEHO MeHee 4 3amanuii — 0 6amaoB

Packpvimue meopemuyeckux BONPOCOB Mo paszdeny 1 (Ha BbIOOp cTyneHTa w3 3
IIPECTABICHHBIX BOIPOCOB B BapuaHTe) — 3 Oauia.

Maxcumanvhoe Koauwecmso 6ain0e 3a KOHMPOIbHOE MePOnPUsmUe No NEPEOMY pazodeny —
11.

Munumanvroe Konuyecmeo 6aLI08 3a4 KOHMPObHOE MepOnpusmue no nepeomy pasoeny — 1.

3HaeT: mpeaMeT M3yYeHHs MOJEKYISIpHOI Gnoioruu;
METOJbl HCCIEN0BAHUS B MOJIEKYJIIPHOH OHOJIOrHU.
OCOOEHHOCTH TPEXMEPHOTO CTPOCHHS M CBOMCTB
MOJEKyd1: OeIKOB M HYKIEMHOBBIX  KHUCIIOT,
00eCIIeunBaIONINX CYIIECTBOBAHHE OHMOIOTHYIECKOMH
(OpMBI ABIKEHHST MaTEPHU; OCOOEHHOCTH CTPYKTYPBI
reHOMa BHpPYCOB, ()aroB U IIPOKAPUOT; SYKapHOT;
cmocoObl  pemieHus U odopMIeHHS 3amad 1o
MOJIEKYJISPHOH OHOIOTUH

IIpoMexyTOYHBIi KOHTPOJIb (KOJIHYECTBO
0aJLIOB)

Maxcumanvroe koauvecmeo 6annoe — 54
Munumanvnoe konuuecmeo 6annog — 33

Pa3zneny 2. Me:kmoJieKyJIsipHbIE B3aMMOJIEHCTBHUS M HX POJIb B (YHKIHOHMPOBAHUY KUBBIX CHCTEM
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Texymuit KOHTPOIIb TIO pa3AeTy

Maxcumanvroe Koauvecmeo 6annoe — 21
Munumanvnoe konuvecmeo bauios — 12

1 | AyauropHas pabora 1. Yuacmue 6 cemunapax na 2x npakmuueckux 3aHsamusx Tembl Onst uzyueHus:
Kpumepuu oyenxu: riiyOOKHEe | COAEp)KaTeJbHbIE OTBETHl (JOMOJIHEHUs1) TO BceM | «B3aumopeicTBus O€NKOB M HYKJIEWHOBBIX KHCIIOT B
00Cy)KIaeMbIM TpoOJieMaM, apryMEHTHPOBAaHHOE COOCTBEHHOE BHJCHHE IMPOOJIEMbl — 2 | MPOIECCE TPAHCKPHUIIMU, TPAHCIIALUH, PEerapariim
0asa; coepKaTeabHbINA U IIyOOKHA OTBET Ha JIBa-TpH 00Cy»k/1aeMbIX Borpoca — 1 Oa. «benok-6enKoBbIe B3aMMO1eHCTBUS, OEIOK-JINITHTHBIE
Maxcumanvroe Koauuecmso 6ann08 3a CeMUHApPax Ha NPAKmMuyeckux 3anamusax — 4 B3aUMOJICHCTBHSD)
Munumansroe konuuecmeo 64108 3 CEMUHAPAX HA NPAKMUYECKUX 3AHAMUAX — 2 Obpazosamenvhule pe3ynomamuyl
2. Buinonuenue 3a0anutl Ha NPAKmu4ecKux 3ausimusix pazoena: 3HaeT: OcoOEHHOCTH B3aMMOJICHCTBUN HYKJICHHOBBIX
1. BeimumuTe onpeseneHHe TEPMUHOB B CIIOBAaph: «TPAHCKPUIILMA», «TPAHCKPHUIITOHY», | KUCIIOT U OENKOB B 00ecrie4eHnH (GpyHKIIMOHUPOBAHUS
«MHULHALUS», «IJOHTalus», «TepMHUHALUS TPAHCKPHUIILMM», «ONepoHbl Oakrepuit (lac- | kuBBIX cucteM; mnporeccsl pemmkanun JHK,
orepoH, hut-omepor)», «IIPOMOTOP», «TEPMHHATOPY, «IHXAHCEPY. TCHETHYECKON  peKOMOWHAIMH,  TPaHCKPHIIIHH,
CpaBHHTE 0COOCHHOCTH PETYJIIIUH TPAHCKPUIIIIAH Y IPOKAPHOT M DYKAPHOT. IpolleccuHra, OWOCHHTE3a Oelka M ero JTaroB,
Pemre 3agauy. peaxkiMyu MaTpUYHOTO CHHTE3a; CHOCOOBI pEelIeHHUs U
2. BeimumuTe omnpejesacHne TEPMHUHOB B clioBaph: «mpoueccur PHK», «kammpoBanue», | oopMIIeHHs 3a1a4 110 MOJICKYJIIPHOW OHOIOTHH
«CIUTaHCHHIY, «IOJIMAACHUINPOBAHNEY, KMEXaHU3MBbI CIUIAHCHHTa.
Cpasnute ocobenHocTr nporeccuara PHK y npokapuoT u 3ykapuor.
Pemure 3anauy.
Maxcumanvhoe Koaudecmso 6ann06 3a BEIOTHEHNE 3aJaHUs — 2
Munumanvroe xonuyecmeo 6anio6 3a BHIIONHEHUE 3a1aHus — 1
Maxcumanvnoe Koauvecmseo 6an106 3a BEIIOIHEHHE 3alaHUi Ha 2 NPaKTUYECKHUX 3aHATUAX
pasnena —4
Munumanvroe xonuuecmeo 6ann06 3a BBIIOIHEHUE 3a/laHUM Ha 2 NPAKTUYECKUX 3aHATUAX
pasaena — 3
Maxcumanvroe Koauwecmso 6ainog 3a ayoumophyio pabomy —8
Munumanvroe Koruvecmso 6anios 3a ayoumopuyio pabomy —5

2 | CamocrosrenbHas pabora 3amanue: Tembi Ons uzyuenus:

(cnienMaabHBIE 00s3aTENbHbIC
(hopmb)

1. CocraButh cxembl M pucyHku: «Cunte3 ueneit JJHK B pemiukatuBHOH BHIIKE»,
«Mexanmm neiictBust JIHK-mmrazer», «Cxema cunte3a [JHK B perumkatuBHOM BUIKE y
IIPOKapUOT», IPOBECTU UX aHAIIU3 MUCbMEHHO.

2. CocraButb cxemy: «Pa3nnuus B TPaHCKPHUIIIIMK U TPAHCISALMU Y IPOKAPHOT U DYKapHOT»,
IIPOBECTU MX aHAJIU3 IMCbMEHHO.

3. CocraButrh cxembl u pucyHku: «lIpomeccunr pPHK y nsykapuor», «Crutaiicunr
npenmecrseHHrka MPHK ¢ yuactuem maPHII», npoBecTu ux aHanus nucbMeHHO.

4. CocraButh cxemy: «CpaBHEHHE cOCTaBa IPOKAPHOTHYECKUX H 3YKAPUOTHYECKUX
pudocom»

5. CocraButb cxembl U pucyHku: «Perymsmus tpancmsuun MPHK depputnna ¢ yyactuem
aKOHMUTAT-THJpaTa3bl U MOHOB Keje3a», «Cxema pacHojokKeHHUs y4yacTKOB B MOJIEKYJE
MPHK sykapuor»

6. CocraButh Tabauiy: «CTpyKTypHbIE W3MEHEHHsI B KIETKE B IpOIEcCe HEKpPO3a H
aroInTo3a»

7. CoctaBuTh cxeMbl: «CxeMa KOHHEKTOPHOTO METOJA MOJIYYeHHS THOPUIHBIX MOJICKYI
JHK», «CxeMa pecTpUKTa3HO-TMra3HOro MeTo/ia MmojydeHus: TrnopuaHbix Monexya JTHK»
8. HanmmuTe cxeMy akTHBallMM aMUHOKHUCIIOT Ha IIPUMEpPE aMUHOKHCIIOTHI (Ha3BaHUE).

9. CpaBHUTE 0COOEHHOCTH PaMOK CUMTHIBAHHS HYKJICOTHIHOM mocienosarensHoctd MPHK

«XapaKkTepuUCTUKa  IPOLIECCOB
MIPOKapUOT U 3yKapHOT»
«Iponieccunr PHK y mpokapuor u sykapuort.
Pemapamms JTHK»

«OTanel TPaHCISLMU Yy TPOKApHOT U IYKAPHUOT.
Perynauus tpancnsauumy
«MomnexyJspHble OCHOBBI  3BOJIIOLMH,
CTapeHus ¥ THOeu OpraHu3May
ObpazosamenvHuie pe3ynomamuyl

3HaeT OCOOEHHOCTH B3aUMOEWUCTBHH HYKJIEHHOBBIX
KHUCJIOT 1 0eJIKOB B 00ecniedyeHuH (HyHKIIMOHUPOBAHUS
KHUBBIX cHucTeM; mponeccel perumkanuu - JIHK,
TEHETUYECKON  peKoMOMHAIMM,  TPAaHCKPHIILWY,
MpOLIeCCHHTa, OWOCHHTE3a OelKka M ero JTamoB,
peaKyy MaTPUYHOTO CHUHTE3a; CIIOCOOBI PEIIeHHs U
odopmIIeHHs 33144 IO MOJIEKYJISIPHON OHOJIOTHU

TPaHCKPUIIUHN y

pa3BuTus,
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10. IIpoBeaure aHamM3 CXEMBI PACHOJIONKEHUS (YHKIMOHAJIBHBIX YYaCTKOB B MOJIEKYJIe
MPHK sykapuor

Kpumepuu oyenxu: 3a Kax10e IPaBHIbLHO BBITIOJHEHHOE 3a1aHue 1 Gas.

Maxcumanvroe koauuecmeo 6ain08 3a camocmoamensHylo pabomy (cneyuanvhvle
obszamenvHule ghopmu) — 10

Munumanvroe xonuuecmeo 6ani06 3a CAMOCMOAMENbHYIO pabomy (cneyuanvhsie
obszamenvHule ghopmovl) — 1

3 | CamocrosrenbHas paboTa
(crierimanbHbIe (HOpMBI HAa BBIOOP)

Paspabomxa mynemumeoutinblx npeseHmayutl B paMKax JaHHOW TEMBI C IOKJIA/IOM:
Kpumepuu oyenxu: caMocTOsATENbHOE BBHIIONHEHUE, IPaMOTHOE 0(OpMIIEHHE, COAEpKAHIE
COOTBETCTBYET TeMe, KOJMYecTBO ciaiijioB 14-16 — 3 Oamwia; 3 Oamwia — rpamMoTHOE
odopmiieHne, coepikaHie COOTBETCTBYET TEME, HO HEIOCTATOYHO YETKO CTPYKTYPHUPOBAH
Marepuall, u30bITOUHOCTH ciaiinos (Oonee 10) — 2 Gamna; npeseHranust paspaboraHa ¢
HapyuieHueM odopmiieHHs (HET CoOMrojicHHe eInHO00pasus MWPH(TOB, MPUCYTCTBYET
THIIEPChLTKA KaK KOMMMPOBaHHUE U3 HHETA, MAKCUMYM TEKCTa | T.J1.), KOJIIHYeCTBO cnaiinos 10-
12 — 1 6amm.

Maxcumanvnoe koauuecmso 6ann06 3a BHIIIOIHEHNE 3aJaHus — 3

Munumansroe xonuvecmeo 6anios 3a BeINONHeHNE 3agaHus — 0

Makcumanvroe Koauuecmeso 6an08 3a camocmoamenvuyto pabomy (na ebloop cmyoenma)
-3

MunumanvHoe Konuvecmso 6ALI08 3a CAMOCMOAMENbHYI0 pabomy (Ha 6b100p cmydenma) —

0

Obpaszosamenvivie pe3yibmamsl

3HaeT: 0COOCHHOCTH B3aUMOJACUCTBUN HYKJICHHOBBIX
KHCIIOT U OenKoB B obecrieyeHnH GyHKIMOHUPOBAHUS
JKUBBIX cucTeM; mpouecchl perumkannn JHK,
TCHETHYECKON  peKOMOWHAIMH,  TPaHCKPHIIIHH,
IpolleccuHra, OWOCHHTE3a Oelka M ero JTaroB,
peaxkiuyu MaTpPUYHOTO CHHTE3a; CIOCOOBI PElIeHUs U
odopMIIeHUS 33/1a4 TI0 MOJICKYJIIPHOW OHOJIOTHH

KoHTpoIsIbHOE MEpPONPHSATHE TI0 PA3ACIy

Pewenue 3a0au no monexyasapHoi duoroeuu — 3 dana.

Packpwimue meopemuyeckux BoOIpocoB 1o pasaeny | (Ha BeIOOp crymeHTa u3 3
TIPEICTaBICHHBIX BOTIPOCOB B BapuaHTe) — 3 Oaa.

Brinonnenue tecta u3 20 3aganuii — 4 6auios

Kpumepuu oyenxu: 4 6amna — BeImonHeHO BepHO 17 — 20 3amanuii; 3 6aymia — BEITIOTHEHO
BepHO 13 — 16 3amanuii; 2 Gamia — BBINOJIHEHO BepHO 9 — 12 3amanuif; 1 Gaymul — BBITOTHEHBI
BepHO 8 3aaHuii U MeHee.

Maxcumanvnoe xonuuecmao 6ann08 3a KOHMPOALHOE Meponpusmue no 6MopoMy pazoeny —
10.

Munumanvroe konuuecmeo 6aN108 36 KOHMPOILHOE MEPONPUAINUE NO BMOPOMY PA3OeNy —

6.

Obpaszosamenvhbie pe3yibmamol

3HaeT: 0COOCHHOCTH B3aUMOACWUCTBHI HYKICHHOBBIX
KHCJIOT U OeNTKOB B o0ecrieyeHUU HYHKIIMOHUPOBAHUS
JKUBBIX cucTeM; mnpoueccel perunkaunun JHK,
reHEeTHYECKOM PEKOMOMHAIIH, TPAHCKPHITIIUH,
NpOoIIeCCHHIa, OHocHHTe3a Oelka W ero 9Taros,
peakiMu MaTPUYHOTO CHHTE3a; CIIOCOOBI PEIICHUS U
oopMIIeHUs 33184 TI0 MOJICKYJISIPHOM OGHOIOTHH

ITpoMexyTOYHBIH KOHTPOJIb (KOJIMYECTBO
0aJlIOB)

MakcumaabHOE KOJIHYeCTBO 0amioB — 31
MuHMMaILHOE KOJTHYeCTBO OamuioB — 18

[IpomexyTouHas aTTecTanus

Bonpocs! 11 NpOMEXyTOYHOTO KOHTPOJIS IO KYpCY NMPENCTaBICHbI B (POH/IE OLIEHOYHBIX
CpenCTB

MaxkcumanabHOE KOJIMUeCTBO OauioB — 15

MuHMMAaIEHOE KOJMYECTBO 0AJIOB — 5

Hroro

Maxcumanvroe koauvecmeo 6annos — 100
Munumanvnoe konuuecmeo 6annoe — 56
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