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Paboyas mporpamMMa AUMCLMIIMHBI pa3paboTaHa B COOTBETCTBUU C CaMOCTOSTEJBHO YCTa-
HOBJIeHHbIM MI'Y o6pasoBaTesnbHbIM cTtangaptoM (OC MI'Y) pnsa peanusyeMbiX OCHOBHBIX
npodeccuoHaJbHbIX 06pa30BaTebHBIX IPOTrPaMM BbICLIE0 06pa30BaHUs 10 HAllpaBJIEHHUIO
noarotoBku / cnenuanbHocTd 04.05.01 «®PyHpaMeHTasbHasd W NpUKIAJHAA XU-
MUs» (MporpaMMa cleyyaanTeTa), yTBepKaeHHoro nprukasomM MI'Y ot 22 urona 2011 roga
Ne 729 (B pepakuuu nprukazoB MI'Y ot 22 Hosa6pa 2011 roga Ne 1066, ot 21 nekabpsa 2011
roga Ne 1228, ot 30 nekabps 2011 roaa Ne 1289, ot 27 anpesns 2012 roaa Ne 303, ot 30 xge-
kabps 2016 roga N2 1671).

['og (roabl) npuemMa Ha 00y4YeHHe

2014/2015,2015/2016, 2016/2017,2017/2018, 2018/2019



1. HauMeHOBaHUe AUCLUIIIUHBI (MOAYJ151) [eHbI U TeHOMBI

2. YpoBeHb BbICIIETr0 06pa30BaHUsA — ClIelMaJIUTeT.

3. HanpaBnenue noarotoBku: 04.05.01 dyHaamMeHTa/IbHAA M IPUK/JIaAHASA XUMUA.

4. MecTto aucuunanHbl (MoayJis) B ctpyktype OOIl: BapuaTuBHas dyactb OOII, 610k 1.

5. HJIaHI/IpyeMbIe pe3ysbTaThbl o6yqe1-m;1 o AU CHHUIIJIMHE, COOTHECEHHDbIE C IIJTAHUPYEMBbIMHU PE3yJIbTATAMHU OCBO€HHUA O6pa3OBaTeﬂbHOﬁ Ipo-

rpaMMbl (KOMIETEHLUSIMHU BbIIYCKHUKOB)

KoMmneTreHI M

Il1aHUpyeMble pe3yJIbTaThl 06YYeHHsI 0 JUCHHUILUIHHE (MOAYJTIO)

OIIK-1.C. Cnoco6HOCTBb peliaTb COBpeMeHHbIEe MTP06JieMbl PyHAa-
MEHTAJIbHOY U NPUKJIAAHON XUMUH, UCII0JIb3YS1 METO/I0JI0T U0
HAy4YHOTO MO/JX0/a ¥ cucTeMy QyHAaMeHTaIbHbIX XUMUY€CKUX
NOHSATHUU U 3aKOHOB

YMeTb aHa/IM3MPOBATh HAYYHYIO JIMTEPATYPY C LieJibl0 BbI6Opa HaNpaBJIeHUs
Y METO/IOB, IPUMEHSIEMbIX B UCC/I€IOBAHUY IO TeMe BbINYCKHOM KBaMpHrKa-
IIMOHHOM paboThl

YMeTb: caMOCTOSITE/IbHO COCTABJATD IJIaH UCC/1e/J0BaHUsA

BiageTh HaBbIKaMU MOWCKA, KPUTUUYECKOTO aHaIM3a, 0000I1EHUs U CUCTe-
MaTHU3alUU HAy4YHOU MHOpMaLMK, MOCTAHOBKHU LieJied HccieJOBaHUS U BbI-
60pa ONTUMaJIbHbIX MYTeN U METO/J0B UX AOCTUKEHUS

CIIK-1.C. Ctoco6HOCTBb MCII0JIb30BaTh 00IIMeE MPeACTaBJAEeHUSIMU
0 CBOMCTBAaX MUKPOOPraHU3MOB U 3HAaHUE CTPOEHUs U OUOJIOTHU-
YeCKUX QYHKIIMKA OCHOBHBIX KJIaCCOB OMOOPTaHUYECKUX COeIuHE-
HUH, a TAKXKe OCHOBHBIX IIyTeH peryasiuyi 6MOXMMHUYeCKUX IPO-
1[eCCOB MPH pellleHUHU 33424 NpodeCcCHOHANbHOM eATeJbHOCTH

3HaTh: TEOPETUYECKHE OCHOBBI MOJIEKYJ/ISIPHON GHUOJIOTUH, TeHETUKU
BiajeTh: HaBbIKaMU HUCII0/Ib30BaHUS 3HAHUM O reHax U reHoMax JJIsl Ju3ai-
Ha GepMeHTOB

CIIK-3.C. Cnoco6HOCTb NPUMEHSATb METO/1bl FTeHETUYECKON UHXKe-
HEepUHU ¥ KOMIIBIOTEPHOI'0 MO/leJIMPOBaHUsA OUOCTPYKTYp IpH pe-
HeHUHU NpodecCHOoHaNbHBIX 3a/ja4

3HaTh: OCHOBHbIE METO/Ibl TeHETUYECKON NHXXEeHEPUH
YMeTb: npejnosaraTb U3MeHeHUs1 CBOWCTBA GepMEHTOB U3 aHaJ/M3a MpeJ-
noJiaraeMbIX aMUHOKUCJIOTHBIX 3aMeH

6. 06'beM JUCLHMIIMHBI B 3a4€THBIX €JUHHUIIAX C YKa3aHHEeM KOJIMYeCTBa aKaJleMUY€eCKUX UM aCTPOHOMUYECKHUX YACOB, Bbl/IeJIEHHbIX HA KOHTAKT-
HY0 paboTy 00y4yarolUXcs ¢ IpenojaBaTesieM (M0 BUAAM yUeOHbIX 3aHATUH) U HA CAMOCTOSITEIbHYI0 Pa60OTy 00Y4YaOLUXCS:

06Bem ducyunauHbsl (Modyas) cocmasasem 4 3auemHblx eduHuybl, 8ce2o 144 vaca, uz komopwsix 92 yaca cocmasssiem KoHmMakmHasi paboma cmy-
denma ¢ npenodasameaem (36 4acos 3aHAMUS AeKYUOHHO20 muna, 36 4aco8 — 3aHAMus CeMUHAPCKO20 muna, 8 4acoe — 2pynnosule KOHCY1bmayuu,
12 yacoe — npomexncymouHblll KOHMPOIb ycnesaemocmu), 52 waca cocmas./isiem camocmosamevHast paboma cmydenma.

7. BxogHble TpeboBaHUs [IJ1s1 OCBOEHUS JUCLUIIJIMHBI (MOLY/1s1), Ipe/iBapUTeIbHbIE YCA0BUS.




O6yyarouncsa JoKeH

3HaTh: O6LLU/Ie IMOJIOXKEHHUA, 3aKOHbI U TEOPUHN 0a30BbIX XMMUYECKHUX U MaTEMaTHYECKUX JAWUCLUIIJIMH, OCHOBBI 6I/IOXI/IMI/II/I, OCHOBHBIE KJIaCChl OHO-

OpPraHHUYEeCKHUX COGAHHGHHﬁ.

YMeTh: IpUMEHSTH CBe/IeHUs B 006/1acTH GU3UUECKON XUMUU K PELIEHUIO YIPOLIEHHbIX 33/1a4

BJIaAETb: HaBbIKaMHU aHaJIM3a (bI/IBI/IKO-XI/IMI/I‘IECKI/IX mapaMeTpoB CUCTEMBI [Jid IPEACKA3aHHUA BO3MOXXHBIX IPOTEKAOIMHX ITPOLEeCCOB, METOJaMHU
dHaJIM34d 3KCIIEPUMEHTAJIbHBIX JdHHDbIX.

8. CozieprkaHue AUCHUIIMHBI (MOAYJIs), CTPYKTYPHUPOBAHHOE 110 TEMaM.

HaumeHoBaHue u KpaTKoe coaep- | Bcero B ToM uucie
»KaHUe pa3/jesioB U TeM AMCLH- (4acsl)
IUIMHBI (MOAYS), KoHTakTHas pa6oTa (pa6oTa BO B3aMMOJeMCTBHM C npeno- | CamocrosTe/bHas1 pado-
JAaBaTeJsieM), 4achbl Ta 00y4Yauierocs, 4acbl
¢dopma npomerKyTOYHOM aTTEeCTaA- W3 HUX 13 HUX
MY N0 AMCIUILINHe (MOAYJI10)
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Tema 1. OCHOBHBIE TIOHATHA MOJIe- 18 6 6 1 2 15 3
KYJIIPHOU GUOJIOTUHU
Tema 2. CTpoeHyMe HyKJIEMHOBBIX 18 6 6 1 2 15 3
KHUCJIOT
Tema 3. 'eHbl. 0COGEHHOCTH CTpOE- 18 6 6 1 2 15 3
HUSI TEHOB 3YKapHUOT




Tewma 4. dkcnpeccusi reHOB 18 6 6 2 15 3
Tema 5. MyTtauuu. Pennapanus JAHK 17 6 6 2 15 2
Tema 6. CuHTe3 Geska 17 6 6 2 15 2
[IpoMexxyTo4YHas aTTecTalusa IK3d- 38 2 36
MeH

HToro 144 36 36 12 92 52

9. O6pa3oBaTe/ibHbl€ TEXHOJ/IOTUU:
-IpUMeHeHHEe KOMIIbIOTEPHBIX CUMYJISTOPOB, 06paboTKa JaHHBIX HA KOMIIbIOTEPAX, UCI10Jb30BaHUE KOMIbIOTEPHBIX IPOTPaMM, yIpaBJis-

I0IUX pU6OpaMu;

-UCII0JIb30BaHHE CPeJCTB JUCTAaHLMOHHOTO CONPOBOXKAEeHUSA y4eOHOr 0 Npo1ecca;
-npenojaBaHue AUCLUIIMH B GOopMe aBTOPCKUX KYpPCOB 10 IporpaMMaM, COCTaBJIe€HHbIM Ha OCHOBE pe3y/JIbTaTOB UCCAeL0BaHUN HayYHbIX

mkoJ MI'Y.

10. Yye6HO-MeTOAUYECKHE MAaTepHUaJIbl AJIS CAMOCTOATE/IbHON Pa6oThl N0 AUCHUIIUHE (MOJYJII0): KOHCIIEKTHI JIEKLWH, IUTepaTypa U3 pe-

KOMEHJOBAHHOTI'O CITUCKA

11. PecypcHoe obecnedyeHue:

e [lepeueHb OCHOBHOM M BCIIOMOTraTeJbHOW YyUeOHOU JIUTEPATYPhl KO BCEMY KypCy

OcHOBHas JiMTEpaTypa

1. KoHCIIEKTHI JIEKIMH

Jlono/iHUTE/IbHAA JIUTEpPATypa

1. A. Jlenunmxep. OCHOBbI GUOXMMUU, B 3-X T, Jil0OO€ U3/IaHHE
2. B. 3nnuor, J. dannoT. buoxumus u MosiekysipHas 6uosiorus. M.: U3g-so HUU 6uomegunucko xumuu PAMH, 2000

e MaTepuabHO-TEXHUYECKOE 0OecrieyeHue: ClielMaJlbHbIX TPEOOBAHUU HET, 3aHATUS IPOBOJAATCS B OObIYHOW ayJUTOPUH, OCHALLEHHOH J10-

CKOM U MeJsIoM (MapKepaMu)




12. fI3bik npenojaBaHus — pyCCKUHU
13. [IpenogaBaTesiu: Aol. K.X.H. besoryposa H.I'., npod. a.x.H. Tuiikos B.H.
®oH/ bl OLIEHOYHBIX CPE/CTB, HE0OX0AUMBIE /Jisl OLeHKU Pe3y/IbTATOB 00y4YeHHUs

O6pa3Lbl OLEHOYHBIX CPEeJCTB /ISl TEKYLIEro KOHTPOJI yCBOEHUsl MaTeprasia U IPOMeXyTOUHOM aTTeCTalMu - 9k3aMeH. Ha ak3amMeHe npoBeps-
eTCA JOCTHXKEeHHe pe3yJIbTaTOB 00y4eHus], IepedyuCIeHHBbIX B I1.5.

Bonpocsl K 93K3aMeHy:

1. CtpykTypa u yHKuuU HykaeuHoBbIX KucaoT. JHK. PHK. CTpoenue aBoiiHol ciupasu. B, A u Z ¢opmel JIHK.

2.T'enom. Oco6eHHOCTH OpraHM3alMy reHoMa po- ¥ 3ykapuoT. XpoMocoMbl. BHexpomocoMHas JAHK. [lnasmuael. TenomepHas IHK u Tenomepasa.
3. Peniukanus JAHK. UHunuanysa. MexaHu3M NM0JIyKOHCEPBAaTUBHOM penyinKaluu. PepMeHTaTUBHBIN annapatT persinkanuu JJHK.

4. THK-nosnnmepasza I u Il E.coli. [lonaTue npaiimepa. ®parmeHThl OKa3akH.

5. Tononorus penaukauuu JJHK. 'enrikasbl. Tononsomepassl [ v Il Tuna. Cynepcnupanusauusa JHK. Penakcanusa cynepsutkoB IHK.

6. Peryasiuusa nHUMALUKY peNJIMKAL UK Y PO- U 3yKapruoT. 0CO6GEHHOCTH PeNIMKAaMOHHOTO KOMIIJIeKCa 3yKapUOT.

7. MexaHU3M pelJIMKaL MU 10 TUIY KaTAauerocs kojbua (Rolling circle). /[pyrue MexaHu3Mbl peniMKalUH.

8. MexaHu3Mbl, ob6ecneunBarouide TouHoCcThb pernnkauuu JAHK. 3'-5'sk30Hyknea3nasn aktuBHocTh JJHK-nosimmepas. Cucrema koppeknuu JJHK.

9. IlonsaTue reHa. OTKpbITasg paMKa CUHUTbIBaHUs. ['eHeTHYecKu Ko/ U ero ocobeHHOCTH. [locnenoBaTenbHocTs lllaitHa-/lanbrapHo.

10. Oco6eHHOCTH CTPOEHUSs FeHOB 3YKAapHUOT. IK30HbI U UHTPOHBI. CrytaiicuHr MPHK.

11. l'eneTuyeckue npoueccel TpaHcnopta JHK mexay knetkamu. TpancMuccus (KOH'bIOranys), TpaHCAYKLMSA U TpaHcpopManus. CucteMsl pe-
crpukiuu u mogudukanuu JHK. Cnenuduyeckoe metunuponanue JJHK. IHK MmeTu1a3b1 ¥ Ux 6HM0I0THYECKOE 3HAUYEHHE.

12. Pekom6uHanus JHK. [oMosiornuHas, caT-cnenuduryieckas, TpaHcno3unus. JKusHeHHbINA UK dara asamo6/a.

13. Tpanckpunuusa MPHK. PHK-nosinMepasa E.coli. [I[poMoTopbl U TEpMHUHATOPbI TPAHCKPUIILIHH.

14. KoHTpOJIb 5KCNIPECCUY FeHOB NPOKApUOT. [IoOHATHE onepoHa Ha IpMMepe OpraHU3aluy JIAKTO3HOT0 onepoHa. [I03uTHBHAA U HeraTUBHasA pe-
ryasuus. Penpeccopbl U aKTUBAaTOPbI TPAHCKPHUILUU.

15. Ocob6eHHOCTH peryJsalnyu sKcnpeccur reHoB y aykapuoT. PHK-nonumepassl |, I[1 u IlI. Ctpyktypa MPHK. Crtaticunr MPHK. O6pa3soBanue "kan''-
CTPYKTYPbI U MOJHUAJEHUIUPOBAHHBIX 3'-KOHI[0B. OCOGEHHOCTH CTPOEHHUS 3YKAPUOTHUYECKUX TPOMOTOPOB. 3HaUeHHEe TPAHCKPUIIMOHHBIX aKTH-
BaTOPOB /JIsl SKCIPECCUU F'EHOB.

16. l'eHeTH4ecKoe NOHATHE MyTalUU. XUMUYecKas npupoja mytauui. Penapanusa JJHK (#10-u noctpenyinkanoHHas).

17. OcHOBHbIE 3TaNbl OMOCUHTE3a HeJiKa.

18. TpancnoptHasa PHK - TpaHcisuuonHbIld nocpesHUK. CTpoeHue, peakuu ¢ yyactueM T-PHK.

19. CtpykTypa ¥ $yHKIUsA pub60cOMbl. OCO6EHHOCTU pUOOCOM MPO- U 3YKAPHUOT.

20. dTanbl akTUBALMKM aMUHOKHUCJIOT U UHULIMALIUYU CUHTe3a OesiKa.



21. 3Tanbl 3JIOHTAallMU U TEPMHUHALUY CUHTEe3a OeJiKa.
22.'eHeTHYEeCKUH KOJ, U €Ir0 0COOEHHOCTH.
23.T'eneTnyeckas nHxeHepus 6aktepuil. [lonsTue BekTopa. Knonuposanue JHK. @®epmeHTH], HcN0/Ib3yeMble B TEHHOW UHXKEHEPHUH.
MeToauyeckue MaTepuasibl JJis IPOBeJeHHs NPOLeAYyP OLeHUBAHUS Pe3yIbTaTOB 00y4eHUs
[lIkasa oleHMBaHUS 3HAHU M, YMEHUW U HABBIKOB SIBJISIETCS €[JUHOM /1151 BCEX AWCLUIIJIMH (IPUBE/leHa B TabJ/IMIIE HUXKE)

IINKAJIA U KPUTEPUU OEHUBAHUA PE3YJIbTATA OBYYEHHUA no aucuunivHe (MOAYJI0)

OneHka 2 3 4 5
PesysibTaT
3HaHuA OTtcyTcTBUE @®parmeHTapHble 3HaHUSA O611Me, HO He CTPYKTYpUpPOBaHHbIE CdopmMupoBaHHbIE CUCTeMaTHYe-
3HAHUU 3HaHUA CKHe 3HaHUd
Ymenusa OTcyTcTBHE B nesiom ycnemHoe, Ho He B njesioM ycrnemHoe, Ho cofiepkalliee | YcIellHoe U cucTeMaTU4ecKoe yme-
yMEHHUH CUCTeMaTU4YeCKoe yMeHUue OT/ie/IbHbIE TPO6esibl yMeHue (J10- HUe
IyCKaeT HETOYHOCTH HeNIpUHL U Y-
aJIbHOT'0 XapakTepa)
HaBbiku (Bo1age- OTtcyTtcTBUE Hanuuure oTpenbHbIX HaBbl- | B nesoM, cbopMupoBaHHble HaBblkY, | ChopMUpOBaHHBIE HAaBbIKY, IPUMe-
HUA) HaBbIKOB KOB HO He B aKTUBHOHU dpopMe HsieMble IPY pelleHUH 3334
PE3YJIbTAT OBYYEHUA ®OPMA OLLEHUBAHUA

1o AUCHUILIMHE (MOAYJ/II0)

3HaThb: OCHOBHbIE MeTO/bl reHeTHYeCKOM HHXXEHEpUH

3HaTh: TeopeTru4eCKrue OCHOBBI MOJIeKy.IIHpHOI‘/Jl 6I/IO.HOI‘I/II/I, reHETHUKHU

MEPONPHUATHA TEKYILIEro KOHTPOJIA
ycrieBaeMoCTH, YCTHbIIL/'I OIIPOC Ha 3K3a-
MeEHe

YMeTb aHaJIM3UPOBATh HAYYHYIO JINTEPATYPY C LieJIbI0 BbIOOpa HallpaBJieHUs U METO/|0B, IPUMeHsie-
MbIX B MCCJIEJOBAaHUH 10 TEME BbINYCKHOU KBaJTUPUKALIMOHHON PabOThI

YMeTh: caMOCTOATENbHO COCTABAATD MJIaH HCCJieJOBaAHHUA

YmMmeTs: IpearmnoJjiaraTb U3MeHEeHUA CBOMCTBA (1)epMeHTOB N3 aHaJIn3a npeAroJjiaraeMblX aMUHOKHUCIIOT-

HbIX 3daM€EH

MepONpHUSTHUS TEKYILET0 KOHTPOJIS
yCIeBaeMOCTH, YCTHBIM OMPOC Ha 9K3a-
MeHe

BJIa,ZLeTb HaBbIKAMH ITIOUCKA, KPDUTHUYECKOI'O aHaJIN34, O606H.[€HI/IH N CUCTEMATHU3ALIUHU Haquof/’I I/IH(l)Op-
MallkiH, IOCTAHOBKH U,ef[eﬁ HCccieJ0OBAHUA U BbI60pa OIITUMAJIbHBIX HYTeﬁ N MeTOJO0B X JOCTHXEHHUA
BJ'[a,ELeTb: HaBblKaMM HCII0JIb30BaHUs 3HAHUH O reHaxX U reHoMax AJ1d ,qmaf/’ma (1)epMeHTOB

MepoNnpUuATHrUAd TEKYIIET0O KOHTPOJIA
yClieBaeMoCTH, YCTHbeI OIIPOC Ha 3K3a-
MeEHe




