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Paboyasd mnporpaMMa JUCLMIJIIMHBI pas3paboTaHa B COOTBETCTBUU C CaMOCTOSTEJIbHO
ycTtaHoBJeHHbIM MIY o6pa3oBaTtenbHbIM cTaHgapToM (OC MIY) pnsa peanusyeMblx
OCHOBHbIX NpPOdECCHOHANbHBIX 00pa3oBaTeJbHbIX NMPOTPaMM BbICIIET0 OOpa3oBaHUS IO
HamnpaBJieHUI0 noAroToBku / cnenuanbHocTH 04.05.01 «PyHpaMeHTanbHasA UM NpUKIaJHas
XUMHUSA» (IporpamMMa crneLuaJnuTeTa), yTBepxKaeHHoro npukasom MIY ot 29 pekabpsa 2018

roaa Ne 1770 (c usmeHeHusiMu no npukasy Ne 1109 ot 11.09.2019).

['ox (roabl) npueMa Ha o6ydeHue 2019/2020



1. MecTo aucuunauubl (MoayJis) B ctpykType OOIl: BapuaTuBHasg yactb OOII, 6710k [1/1.

2. [InaHupyemble pe3y/ibTaTbl 00y4eHHs 10 JUCLUIIIIMHE, COOTHEeCEHHbIe C IJIAaHUPYEeMbIMU pe3yJibTaTaMU OCBOEHHUs 06pa30BaTeIbHOU
nporpaMMmbl (KOMIETEHIIMSIMU BbINYCKHUKOB). COOTBETCTBUE Pe3ybTaTOB 00yueHUs no gaHHoMy ayeMeHTy OIIOII pesysnbTatam ocBoenus OITOIT
(B dopme koMIeTeHIUS — UHAUKATOD - 3YB) ykaszaHo B O61el xapakTepuctuke OIOIL.

KoMneTreHuusa

WHAMKaTOp AOCTHXKEHUA

IlnaHupyeMble pe3y/ibTaTbl 06y4YeHUs N0 AUCHUIIIMHE
(Moay.mi0)

OIIK-1.C. Cnoco6bHOCTb pelaThb
COBpEMEHHbIE MPO06JIEMBbI
dbyHAaMeHTaIbHOU U MPUKJIAJHON
XUMMU, UCNI0JIb3Y$S1 METO0JI0THIO
HAy4YHOTO MOJX0/a U CUCTEMY
byHIaMeHTaTbHBIX XUMHUY€CKUX
NOHSATHUU U 3aKOHOB

OIIK-1.C.1. BocnpuHuMaeT
MHbOpMaIMI0 XUMHUYECKOTO
coZiep>KaHUs, CHCTeMaTU3upyeT U
aHaJIU3upyeT ee, OLleHUBaeT
aKTYa/JIbHOCTb U CTelleHb HOBU3HBI
JlaHHBIX

YMeTb aHa/IM3UPOBATh HAYYHYIO JIUTEPATYPY C LieJIbI0
BbI6GOpa HAMpaBJIEHUSI U METO/0B, IPUMEHSIEMBIX B
MCC/1eJOBAaHUU 110 TeMe BbIIYCKHOM KBaJIMPUKaLMOHHOU
paboThl

YMeTh: caMOCTOATEIbHO COCTaBJIATD IIJIaH UCCJIeJ0BaHUSA
BiajgeTs HaBblKaMM [OMCKA, KPUTHYECKOrO aHaJIM3a,
06001leHUsT ¥ CUCTeMaTU3alMu HaydyHoW HHopMalnuy,
IIOCTAaHOBKHU LieJiell hcCie[JoBaHUA U BbIOOpA ONTHMaJbHbBIX
NyTeN U METO/I0B UX JIOCTHXKEHUS

CIIK-1.C. C1oco6HOCTb UCII0JIb30BATh
o611Me Mpe/CTaBJeHUSIMU O CBOMCTBAxX
MUKPOOPraHW3MOB U 3HAHHE CTPOEHHUS U
O610JIOrHUYeCcKUX PYHKIUHA OCHOBHBIX

CIIK-1.C(uTOr) npu NOCTAaHOBKE U
MHTepIpeTaluu pe3yJbTaToB
Hay4HbIX HCCAEJOBAaHUU MCIOJb3yeT
3HaHUA ) CBOMCTBax

KJIaCCOB OMOOPTraHUYECKUX COeIMHEHUH, | MUKPDOOPTaHU3MOB,  CTPO€HHMH U

a TaK)Ke OCHOBHBIX IyTeH peryasaLnuu O6uos0ru4ecKux (QYHKLUAX OCHOBHBIX

OMOXMMHYECKHUX IIPOLeCCOB NIPU KJIaCCOB OMOOpPraHUYEeCKUX

pellleHMH 33424 IpodecCUOHATbHOU COoeJMHEHUH, OCHOBHBIX Ny TAX

JlesITeJIbHOCTH peryasnuu OMOXMMHUYECKUX
IIPOLECCOB

3HaTh: TEOpeTUYECKHUE OCHOBbI MOJIEKYJISPHOU OUOJIOTUU
BiiapeThb: HaBbIKAMM MCIOJB30BaHUA 3HAaHUM O Ipoleccax
MOJIEKYIIPHOH ouosorun B KOHCTPYUpPOBaHUHU
HaHOOHUOCUCTEM

3. 06'beM JUCHUIIJIMHBI B 3a4€THBIX €IUHUIAX C YKa3aHHUEM KOJINYeCTBa aKaJleMUYeCKUX UJIH aCTPOHOMHUYECKHX YacOB, BbIJleJIEHHBIX Ha
KOHTAaKTHYI0 paboTy 06ydyarouiyuxcs ¢ npemnojaBaTeseM (0 BUAaM y4eOHbIX 3aHATUN) U Ha CAMOCTOSITEJIbHYI0 pab0Ty 00y4YaroIUXCs:

06sem ducyunauHusl (Modyss) cocmasasem 4 3avyemHblx eduHuybl, 8ce2o 144 uvaca, uz komopwvix 92 waca cocmasssiem KOHMAakmHass paboma
cmydenma c npenodasamesem (36 uacoe 3aHamusl AeKYUOHHO20 muna, 36 4acoe - 3aHAMUS CEMUHAPCKO20 muna, 8 4yacoe - 2pynnosvle
KOHCyAbmayuu, 12 4acos — npomexcymouHslil KOHmMpoJ1b ycnegaemocmu), 52 yaca cocmasisiem camocmosimeabHas paboma cmyodeHma.

4. Bxo/iHble Tpeb6OBaHHS /11 OCBOEHUS AUCHHUIIMHBI (MOAYJIs), IpeABapUTe/bHbIE YCI0BUS.




O6y4arouncsa JoKeH

3HaTh: 00611Me OJI0KEeHUS, 3AKOHbI U TEOPUU 6A30BbIX XUMHUYECKUX U MAaTEMAaTUYECKUX JUCIUIIJINH, OCHOBbI GUOXUMHH, OCHOBHbIE KJIACChI
61MOOpraHUYEeCKUX COeJUHEHUH.

YMeTh: IpUMEHSTH CBe/leHUs B 06/1aCTH GU3UUECKON XUMUM K PELIEHUI0 YIPOLIEHHbIX 3a/1a4

BsiageTh: HaBbIKAMU aHAIM3a QU3UKO-XHUMHUYECKHX [TAPaMeTPOB CUCTEMBbI JIJisl IPe/ICKa3aHUsI BO3MOXKHbIX MPOTEKAKIIUX MTPOIeCCOB, METOJAMHU
aHaJ/IM3a 3KCIEePUMEHTaNbHbIX JAHHbIX.

5. CopepkaHue AUCHUIIMHBI (MOAYJIs), CTPYKTYPUPOBAHHOE 10 TEMaM.

HauMeHoOBaHHe U KpaTKoe Bcero B ToM uucie
coaep:KaHHe pa3/esioB U TeM (4acsi)
AMCIUIIMHBI (MOAYs), KoHTakTHas pa6oTa (pa6oTa BO B3aUMOAEHUCTBUH C CamocTosaTe/IbHasA
npenojasaTtesieM), 4achbl pab6oTa o6y4yamuierocs,
dopma npomekyTOUHOM W3 HUX achl
aTTeCTaluM N0 AUCHUILIMHE U3 HUX
(Moay.mi0)
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Tema 1. OCHOBHbIE TOHATUS 19 6 6 1 2 15 4
MOJIEKYJIIPHOM OHOJIOTUU
Tema 2. Perinukanus JJHK 19 6 6 1 2 15 4




Tema 3. 'enbl. Oco6eHHOCTHU 17 6 6 1 13 4
CTPOEHHUSsI TEHOB 3YKapHOT

Tema 4. Tpanckpunyus. Perynsaygus 19 6 6 1 2 15 4
3KCIPECCHU T'EHOB.

Tema 5. Mytauuu. Pennapayusa JJHK 16 6 6 2 14 2
Tema 6. CuHTe3 Geska 18 6 6 2 2 16 2
[IpoMexxyTO4YHad aTTecTalus 36 4 4 32
9K3aMeH

HToro 144 36 36 8 12 92 52

6. 06pa3oBaTe/ibHbl€ TEXHOJIOTUU:
-IpUMeHeHHe KOMIIbIOTEPHBIX CUMYJISITOPOB, 00paboTKa AaHHBIX HA KOMIIbIOTEPAX, UCI0JIb30BAaHUE KOMIIbIOTEPHBIX IPOrpPaMM,
yIpaBJSOLUX IpUbopamu;
-MCI0JIb30BaHUE CPeJCTB JUCTAHIIMOHHOTO COMMPOBOX/AEHUA y4eOHOro Npouecca;

-penojiaBaHue JUCLHUIINH B GOopMe aBTOPCKUX KypPCOB IO POrpaMMaM, COCTaBJ€HHBIM Ha OCHOBE pe3yJIbTaTOB UCCJIEeJ0BaHUN HAayYHBIX
ko MI'Y.

7. Y4eGHO-MeTOoANYECKHEe MaTepHaJIbl JJIs1 CAMOCTOATEIbHOM Pa6oThI 10 AMCUUIIIMHE (MOYJII0): KOHCIEKTHI JIEKIIUHY, INTepaTypa U3
peKOMeH/I0BaHHOI0 CIIMCKa

8. PecypcHoe obecnieueHue:
e [lepeueHb OCHOBHOM 1 BCLIOMOTraTeJbHOW YyUeOHOU JTUTEPATYPhl KO BCEMY KypCy
OcHoBHas JiMTepaTypa

1. KoHcneKThbl JIeKIIMH
JlonosHUTE/IbHASA JIUTEpATypa

1. A. Jlenungxkep. OCHOBBI 6MOXHMMUH, B 3-X T, Jil0O60€ U3aHUE
2. B. nauor, J. dannoT. buoxumus u MoJsiekyasipHas 6uosiorus. M.: U3g-so HUU 6uomegunackon xumuu PAMH, 2000



e MaTepua/bHO-TEXHUYECKOE 0ObOecrneyeHue: ClieliMaJlbHbIX TPEOOBAHUM HET, 3aHATHUS NPOBOAATCS B 0OBIYHOM ayIMTOPHUH, OCHAILLEHHOH
JIOCKOU 1 MeJioM (MapKepaMmHu)
9. AI3bIK npenojaBaHus — pyCCKUHU

10. [IpenogaBaTenu: Aol K.x.H. besoryposa H.I'., npo¢. a.x.H. TumkoB B.H.
®oH/bI OLIEHOYHBIX CPE/CTB, HE0OX0JUMBbIE /Jisl OLEeHKH pPe3yJIbTaTOB 00y4eHUus

O6pa3Lpbl OLEHOYHBIX CPeJCTB JJif TeKyllero KOHTPOJ YCBOEHUs MaTepuasa M IpPOMEXYTOYHOM aTTecTallud - 3K3aMeH. Ha 3k3ameHe
IpoBepsAeTCcA AOCTHXKEeHUe pe3yJIbTaTOB 00y4eHus], IepedyUCIeHHbIX B I1.2.

Bonpocsl K 3Kk3aMeHy:

1. CTpykTypa u pyHKIMHU HyKJIenHOBbIX kKucaoT. JIHK. PHK. CTpoeHue gBoliHOM ciupasu. B, A u Z dopmbl JJHK.

2.TenoM. Oco6eHHOCTU OpraHu3al My reHoMa Npo- U 3ykapuoT. XpoMocoMbl. BHexpomocomuas JIHK. [lnasmugpl. Tesomepunas JJHK u Tesiomepasa.
3. Pensiukayus JAHK. UHuguanysa. MexaHusM MOJIYKOHCEPBAaTUBHOM peniMKaluu. PepMeHTaTUBHBIN annapat pensinkanuu JJHK.

4. JHK-nonumepasa I u Il E.coli. [lonaTre npalimepa. ®parmeHThl OKa3akH.

5. Tonosorus pensukauuu JHK. 'enukassl. Tonousomepassl [ u Il Tuna. Cynepcnupanusauus JHK. Penakcanus cynepsutkoB JJHK.

6. Perynisanusa nHUMALUY PeNJIMKALUU Y IPO- U 3YKapyoT. 0COOEHHOCTH penIMKallMOHHOTO KOMIIJIEKCa 3yKapUOT.

7. MexaHU3M pelJIMKaLUKU N0 TUMy KaTsulerocs koJsbla (Rolling circle). /Ipyrue MexaHu3Mbl peninKamyu.

8. MexaHu3Mbl, o6ecneunBawIye ToUHOCTb perminkanuu JIHK. 3'-5'sk30Hykiea3nas aktuBHocTb JJHK-nonnmepas. Cucrema koppekuuu JJHK.
9.IlonsaTue reHa. OTKpbITasg paMKa CUMTbIBaHUA. ['eHeTHYecKul Ko U ero oco6eHHoCTH. [locnenoBaTenbHocTs llaiHa-/lanprapHo.

10. OcO6eHHOCTU CTPOEHUS T€HOB 3YKapUOT. IK30HBI U UHTPOHBI. CiitaiicuHr MPHK.

11. Tenetuyeckue mnpoueccel TpaHcrnopTa JHK mexay kneTkamu. TpaHcMuccus (KoHblOTALMs), TPAHCAYKIMS M TpaHchopmanus. CHcTeMbl
pectpukuuu 1 Moagudukanuu AHK. Cnenuduryeckoe metunupoBanue JHK. IHK MeTu1a3b1 1 uX 6M0JIorHYecKoe 3HaYEHHE.

12. Pekombunanus JJHK. ['oMosiornyHas, cauT-cnenuduryeckas, TpaHcno3uuus. ?JKu3HeHHbIN UK dara aamo6/a.

13. Tpanckpunuusa MPHK. PHK-nosnMepasa E.coli. [I[poMoTopbl U TEpMUHATOPBI TPAHCKPUIILHAH.

14. KoHTpO/Ib 3KCNIpECCHU TeHOB NpOoKapuoT. [loHATHe omepoHa Ha MpUMepe OpraHU3allMU JIAKTO3HOro onepoHa. [lo3uTUBHAsA U HeraTUBHas
peryssnus. Penpeccopbl U akTUBATOPbI TPAHCKPUIILIMU.

15. 0co6eHHOCTH peryasluu sKcnpeccuy reHoB y aykapuoT. PHK-nonumepassl |, 11 u III. Ctpyktypa MPHK. Cinaiicuar MPHK. O6pasoBanue "kan'-
CTPYKTYpbl M NOJIMAJIEHUJIUPOBAHHbIX 3'-KOHLI0B. OCOOEHHOCTU CTPOEHUS 3IYKAPUOTUUYECKHX MNPOMOTOPOB. 3HAUYEHUE TPaAHCKPUMNLMOHHBIX
aKTHUBATOPOB /Il IKCIIPECCUU F'€HOB.

16. l'eHeTUYecKOe MOHATHE MyTalUu. XUMUYecKas npupoja mytauuil. Penapanusa JHK (40-u nocTpenyinkanoHHas ).

17. OcHOBHbIE 3Tanbl OUOCUHTE3a OeJiKa.

18. TpancnopTHas PHK - TpaHcasuuoHHbIM nocpeagHUK. CTpoeHue, peakuiuu ¢ yuactueM T-PHK.
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19. CTpykTypa ¥ $pyHKLMs pu60coMbl. 0CO6EHHOCTU pUOOCOM IPO- U 3YKAPHOT.

20. 3Tanbl aKTUBALMY aMUHOKHCJIOT U MHUIIMALIMY CUHTe3a OeJIKa.

21. 3Tanbl 3JIOHTAallMU U TEPMHUHAL UMW CUHTEe3a OeJKa.
22.'eHeTUYECKUH KOJ U €r0 0COGEHHOCTH.
23.TeHeTuyeckasi uHkeHepus 6aktepuid. [lonatue Bektopa. Knonuposanue JJHK. ®epMeHThI, UCNOJIb3yeMble B FeHHOU UHXXEHEPHUU.

MeToau4eckue MaTepuaJssbl A/ NIPOBeJeHNs NPoLeAyp OlleHUBAHUA pe3y/IbTaTOB 00y4eHUs
[llkasa oneHUBaHMSA 3HAaHWH, yMEHUH U HaBbIKOB SIBJISIETCS eJUHOM [/ BCeX JUCLMIIMH (IprBeJieHa B TabJ/IulLe HUXe)

IINKAJIA U KPUTEPUHU OLEHUBAHUA PE3YJIbTATA OBYYEHHUA no aucuunivHe (MOAYJI10)

OneHka 2 3 4 5
PesysibTaT

3HaHuA OTtcyTcTBUE ®dparMeHTapHble 3HAHUS O611ue, HO He CTPYKTYpPUPOBaHHbIE CdopmupoBaHHbIe
3HaHUH 3HaHUA cucTeMaTH4YeCKue 3HaHUsA

YMenusa OTtcyTcTBUE B niesiom ycnelHoe, HO He B LiesioM ycrelHoe, HO cofiepaxaliee YcnemHoe v cucteMaTu4yeckoe
yMeHHUH CUCTeMaTU4YeCKoe yMeHUue OT/leJIbHbIE TPO6eJIbl YMeHHe yMeHUe

(ZomyckaeT HETOYHOCTH
HeNpHUHIMIHAJBHOIO XapaKTepa)
HaBbiku OTtcyTcTBUE Hasn4yue oTaebHBIX B njesioM, copMupoBaHHbIE HaBbIKH, ChopMupoBaHHbBIE HAaBBIKY,
(B1afeHusA) HaBbIKOB HaBbIKOB HO He B aKTUBHOU popMe NpUMeHseMble IPU pelleHUH 3a4a4
PE3YJIbTAT OBYYEHUA ®OPMA OIEHUBAHHUA

1Mo AUCHUILIMHE (MOAYJII0)

3HaTh: TeopeTUu4eCKrue OCHOBBI MOJIGKy.)IHpHOﬁ O6H10JIOTUU

MepONpUATUS TEKYLLEro KOHTPOJISA
yCIeBaeMOCTH, YCTHBIHN ONpocC Ha
JK3aMeHe

YMeTb aHa/IM3UPOBATh HAYUHYIO JINTEPATYPY C LieJIbI0 BbIOOPA HallpaBJIeHUsI U METO/0B,
NpUMeEHsIEMbIX B UCCJI€IOBAHUHU 10 TeME BbIMYCKHON KBaTMPUKALLMOHHON paboThI

YMeTh: caMOCTOSAATEIbHO COCTABJISATD IJIaH HCCJIeOBaHUA

MepONpUATUS TEKYLLEr0 KOHTPOJISA
yCIeBaeMOCTH, YCTHBIHN ONpocC Ha
JK3aMeHe

BiiageTs HaBbIKAaMU NIOMCKA, KPUTHUYECKOT 0 aHA/IM3a, 060011eHUA U CUCTeMaTHU3al M1 Hay4YHOU
MHPOpMaI My, IOCTAaHOBKHU IieJlel UCCIe[J0BaHUSA U BbIOOpa ONTUMAJIbHBIX IIyTeX U METOJ 0B UX

JOCTHDKEHUS

MepOINpPUATUSA TEKyLero KOHTPOJIA
yCIieBaeMOCTH, YCTHbIU ONpOC Ha
JK3aMeHe




ByiageTs: HaBbIKAaMU MCIIOJIb30BAaHUs 3HAHUM O NIPOLieccax MOJIEKYJIIPHOU GUOJIOTHH B
KOHCTPYHMPOBAHUM HAHOOUOCUCTEM




