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Pabouas mporpaMma JUCUUIIMHBI pa3paboTaHa B COOTBETCTBUHM C CAMOCTOSITENbHO yCTa-
HOBJIeHHbIM MI'Y o6pa3oBaTesbHbIM cTaHgapToM (OC MIY) pnsa peannsyeMbIX OCHOBHBIX
npodeccruoHaIbHbIX 06pa30BaTebHbIX MPOTPaMM BhICLIET0 0Opa30BaHUs MO HAMPABJIEHUIO
noarotoBku / cnenuanbHocTd 04.05.01 «DPyHJgaMeHTasbHass U NpPUKJIAJHAs — XU-
MUs» (MporpaMMa creLuaJnTeTa), yTBepKaeHHoro npukasom MI'Y ot 29 nekabpsa 2018 ro-

naNe 1770 (c usmeHenusiMu no npukasy N2 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 00y4eHUs 10 JUCLUIIIIMHE, COOTHEeCEHHbIe C IJIAaHUPYEeMbIMU pe3yJibTaTaMU OCBOEHHUs 06pa3oBaTeIbHOW Mpo-
rpaMMbl (KOMIETEHLUSMHU BbITYCKHUKOB). COOTBETCTBHE pe3yAbTaTOB 00y4yeHus o AaHHOMY ajieMeHTy OIIOII pe3yabTaTtam ocBoenus OINOII (B
dbopme kKoMIeTeHIUA - UHAUKATOD - 3YB) ykazaHo B 061el xapakTepuctuke OIOII.

KoMnereHuus

UHANKaATOP AOCTHKEHUA

[lnaHupyemMbie pe3y/ibTaTbl 06yYEeHHs N0 AUC-
HUIUIMHe (MOAYJII0)

OIIK-1.C. CnocobeH peliaTb COBpEMEH-
Hble Tpo6JieMbl QyHAAMEHTATBHOU U
NPUKJIAJHOW XUMUH, UCTI0JIb3Ys METO/,0-
JIOTHIO HAYYHOT0 MOJX0/1a U CUCTEMY
byHlaMeHTaIbHbIX XUMUYECKUX TOHATUHI
Y 3aKOHOB

OIIK-1.C.1. BocipuHuMaeT nH$OpMAIHMIO XUMU-
YeCKOT0 CoZiep>KaHus, CHCTeMaTU3MpyeT U aHa-
JIN3UpYeT ee, OLleHUBAET aKTyaJIbHOCTb U CTe-
HleHb HOBU3HbI JJAHHBIX

YMeTb aHa/IM3MPOBATh HAYYHYIO JIMTEPATYPY C
1eJIbI0 BbIOOpA HaNpaBJIeHUs] U METO/I0B, IpUMe-
HsIeMBbIX B UCCJIeIOBAaHUU 110 TeMe BbINYCKHOU
KBaJIMPUKALLMOHHOU pabOoThl

YMeTh: caMOCTOATEIbHO COCTABJIATD IIJIaH UC-
c/lelOBaHUsA

Biagers HABbIKAaMU MO CKA, KPUTUYECKOTO aHa-
JIn3a, 00001 eHUs U CUCTeMaTU3alU1 HAyYHOH!
MHPOpMAIMH, TOCTAHOBKH IieJiel UCCcieJ0BaHUS
Y BbI6OPA ONTUMAJIBHBIX YTENW U METOZI0B UX
JOCTWXKEeHHUS

CIIK-1.C. Cmoco6eH HUCII0JIb30BaTh CBeJle-
HHUA 0 CTPOEHUHU U 6H0JIOrHYeCcKUX QYyHK-
LJMAX OCHOBHBIX KJIaCCOB OMOOpraHuye-
CKHX COeJUHEHWH, CBOMCTBAaX MUKPOOP-
raHU3MOB, CII0C00ax peryJaLuy OMOXHU-
MHYeCKUX NPOLLeCCOB, OCHOBHBIX HaNpaB-
JIEHUSIX COBPEMEHHOW OMOTEXHOJIOTUH U
NPUKJIAJHOU GMOXUMHUHU NIPU pellleHUH
3a/ia4 npodeccUOHAJIbHOU JeATeJbHOCTH

CIIK-1.C(uTOr) Hcnosib3yeT CBeJlEHUSI O CTpoe-
HUM W OHOJIOTUYECKUX OQYHKIUSAX OCHOBHBIX
KJIACCOB OMOOpPTaHUYECKUX COeJUHEHUU, CBOUCT-
BaX MHKPOOPraHU3MOB, CHOCO6AX peryJsiiuu
OHMOXMMHYECKUX MPOIeCCOB, OCHOBHBIX HalpaB-
JICHUSIX COBpPEeMEHHOW O6UOTEeXHOJIOTUHM W MpH-
KJIaJHOM GUOXMMHUHU NpPU TJAHUPOBAHUU U BbI-
MOJIHEHUU HCCIeJOBaHUN, HWHTepNpeTanuu Io-
JIyYeHHbBIX pe3y/IbTaTOB

3HaTh: TeopeTHYEeCKHE OCHOBBI MOJIEKYJIIPHOMU
ouoJsioruu

BiiapeThb: HaBbIKaMM HCIOJIb30BAaHUA 3HAHUH O
npoleccax MoJIeKyJIIpHON OGMOJIOTUU B U3yYEeHUHU
dbepMeHTOB

3. 06'beM JUCHUIIJIMHBI B 3a4€THBIX €IMHUIAX C YKa3aHHWEM KOJIMYeCTBa aKaJleMUYeCKHX UJIM aCTPOHOMHUYECKHUX YaCOB, Bbl/IeJIeHHbIX HA KOHTAKT-
HY10 paboTy 06y4aIMXCs ¢ IpenojaBaTesieM (1Mo BUJaM yueOHbIX 3aHATHH) U Ha CAMOCTOSITE/IbHYI0 Pab0OTy 06y4YaroLUXCS:




06sem ducyunauHbsl (Modyas) cocmasasem 4 3auemHbsix eduHuybl, 8ce2o 144 vaca, uz komopwsix 92 yaca cocmasisiem KOHmMakmHasi paboma cmy-
denma c npenodasamesiem (36 4acoe 3aHAMUs AEKYUOHHO20 muna, 36 4acoe — 3aHsAmusl CeMUHApPcKo20 muna, 8 4acos — 2pynnogsle KOHCY/1bmayuu,

4

12 uacos - npomexncymoyHbslli KOHMpO/b ycnegaemocmu), 52 waca cocmasisiem camocmosimeabHasi paboma cmydeHma.

4. Bxo/iHble Tpeb6OBaHHUA /11 OCBOEHUS AUCLUIIMHBI (MOAYJIsA), IpeABapUTe/bHbIE YCI0BUS.

O6yyarouncsa JoKeH

3HaTh: O6H_U/Ie IMOJIOXKEHH A, 3aKOHbI U TEOPHUHU 6a30BbIX XMMHUYECKHUX U MaTeMaTHYECKUX AUCHHUIIJINH, OCHOBbI 6I/IOXI/IMI/II/I, OCHOBHBbIE KJIacChbl 6H0-

OpraHHUYECKHUX COe,ELI/IHeHI/II‘/JI.

YMmeThn: IMPpUMEHATDb CBEJ€HHUA B obJsiacTu Cl)HBquCKOﬁ XMMHHU K pEIIEeHHUI0 YIIPOLUIEeHHBIX 3aa4

BJIa,C[eTb: HaBblIKaMH aHaJIN3a (1)I/ISI/IKO-XI/IMI/I‘-IECKI/IX nmapaMeTpoB CUCTEMBbI AJid IPEeACKA3aHUA BO3MOXXHbBIX IPOTEKAOIHUX MTPOLEeCCOB, METOJaMHU

dHaJIN34d 3KCII€PUMEHTAJIbHbIX JdHHBIX.

5. Cofep:kaHue AUCHUIIMHBI (MOAYJIs), CTPYKTYPUPOBAHHOE 110 TEMaM.

HauMmeHoBaHMe U KpaTKoe coaep- | Bcero B ToM uucie
»KaHuUe pa3jesioB U TeM AMCIMII- (4acsl)
JIUHBI (MOAY.If), KoHTakTHas pa6oTta (pa6oTa BO B3aUMOAeNCTBUM C peno- | CamocrosaTe/bHas pa6o-
JlaBaTeJieM), 4achl Ta 00y4aruierocs, 4achol
dopma npomeKyTOUHOM aTTECTA- U3 HUX 13 HUX
MY N0 AUCIUILINHE (MOAYJII0)
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Tema 1. OCHOBHbIE TIOHATHA MOJIe- 18 6 6 1 2 15 3
KYyJIIPHOW GUOJIOTUU




Tema 2. Pentnukanus JJHK 18 6 6 1 2 15 3

Tema 3. 'enbl. Oco6eHHOCTHU CTpOE- 18 6 6 1 2 15 3
HUSI TEHOB 3YKapUOT

Tema 4. Tpanckpunyus. Peryasaygus 18 6 6 1 2 15 3
3KCIPECCHU T'EHOB.

Tema 5. MyTtayuu. Penapanusa IHK 17 6 6 1 2 15 2
Tema 6. CuHnTe3 6esika 17 6 6 1 2 15 2
[IpoMexxyTo4Has aTTecTalnys 3K3d- 38 2 2 36
MeH

HToro 144 36 36 8 12 92 52

6. O6pa3oBaTe/ibHbIE TEXHOJIOTUU:
-IIpUMEeHeHHe KOMIIbIOTEPHBIX CUMYJIATOPOB, 06pab0TKa AJaHHBIX HA KOMIIbIOTEpPAX, UCII0JIb30BaHHWE KOMIIbIOTEPHBIX IPOrpaMM, yIpas-
JALUX Npubopamu;
-UCI0JIb30BaHUE CPeJICTB AUCTAHLIMOHHOI'0 CONIPOBOX/AEHUSA Y4eOHOr0 NpoLecca;
-penojaBaHue JUCLHUIJIMH B opMe aBTOPCKUX KypCOB 10 MporpaMMaM, COCTaBJI€HHBIM Ha OCHOBE pe3y/IbTaTOB UCCeJOBAaHUN HayYHBIX
mkosa MI'Y.

7. Y4e6HO-MeTOAUYeCKHE MaTepHUaJIbl JJIs CAMOCTOATE/TbHOM paGoThl O UCHMILIMHE (MOYJII0): KOHCIEKTHI JIEKIUH, TUTEpaTypa U3 peKo-
MEH/I0BaHHOTO CITMCKa

8. PecypcHoe obecnieueHue:
e [lepeyeHb OCHOBHOM M BCIIOMOTaTeJbHON yueOHOM JIUTEepaTyphbl KO BCEMY KypCY
OcHoOBHas JiIuTEpaTypa

1. KoHcneKThI JIeKIIUH



Jono/THUTE/IbHASA JINTEPATypPa

1. A. Jlenungxep. OCHOBbl OUOXMMHUY, B 3-X T, Jit0OOe U3/JaHUE
2. B. dnmor, [I. 3nnvoT. buoxumus u mosiekyssipHas 6uosiorus. M.: Usa-so HUU 6uomeaunuuckon xumuu PAMH, 2000

e MaTepuaibHO-TEXHHUYECKOE 0becrnieyeHue: CliellMaJbHbIX TPe6OBAHHUUM HET, 3aHATHS MPOBOASATCS B 0OBIYHOM ayIMTOPHUH, OCHAILlEHHOH
JIOCKOU U MeJioM (MapKepaMu ), TEXHUKOU [1Jisl Ipe3eHTal Ui

9. AI3bIK npenojaBaHus — pyCCKUHU
10. [IpenogaBaTenu: Aol K.x.H. besoryposa H.I'., npo¢. a.x.H. TumkoB B.H.
®oH/ bl OLIEHOYHBIX CPE/CTB, HE0OX0JUMBbIE /Jisl O eHKH pe3yJIbTaTOB 00y4eHUus

O6pa3Lbl OLeHOYHBIX CPEe/ICTB /11 TEKYLEero KOHTPOJISA YCBOEHUS MaTepraJsia U IPOMeXXyTOYHOM aTTeCTalMu - 9k3aMeH. Ha ak3aMeHe npoBeps-
eTCcAd JOCTHXKeHUe pe3yJIbTaTOB 00y4eHUs, IepedyrCIeHHbIX B I1.2.

Bonpocsl K 3Kk3aMeHy:

1. CTpykTypa u pyHKIMH HyKJIenHOBbIX KucaoT. JIHK. PHK. CTpoeHue gBoiiHOM cniupasu. B, A u Z dopmbl JJHK.

2.TenoM. Oco6eHHOCTHU OpraHu3al iy reHoMa Npo- U 3ykapuoT. XpoMocoMbl. BHexpomocomuas JIHK. [lnasmugpel. Tesomepnas JJHK u Tesiomepasa.
3. Pennukanusa JHK. Uaunpanusa. MexaHu3M NoJIyKOHCEPBAaTUBHOM peryinKanuu. ®epMeHTaTUBHbIN annapatT pemiukanuu JHK.

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

5. Tonosorus pensnkauuu JHK. 'enukassl. Tonousomepassl [ v Il Tuna. Cynepcnupanusauus JHK. Penakcanus cynepsutkoB JIHK.

6. Perynisanusa nHUMALUY PEeNJIMKALUHU Y IPO- U 3YKaproT. 0COOEHHOCTH penIMKallMOHHOTO KOMIIJIEKCa 3yKapUOT.

7. MexaHU3M pelJIMKaL MM 1o TUNy KaTsuerocs kosbla (Rolling circle). /lpyrvue MexaHu3Mbl penyiMKaLyu.

8. MexaHu3Mbl, o6ecneunBawIye TouUHOCTb perminkanuu JIHK. 3'-5'sk30Hykea3nas aktuBHocTb JJHK-nonnmepas. Cucrema koppekuuu JJHK.
9.IlonsaTue reHa. OTKpbITasg paMKa CUMTbIBaHUA. ['eHeTHYeCcKUM KO U ero oco6eHHOCTH. [locnenoBaTenbHocTs llaiiHa-/lanbrapHo.

10. OcoO6eHHOCTU CTPOEHUS F€HOB 3YKapUOT. IK30HBI U UHTPOHBI. CiitaiicuHr MPHK.

11. F'eneTuyeckue npoueccel TpaHcnopta JHK mexay kinetkamu. TpaHcMuccus (KoH'blOralus), TpaHCAYKLUSA U TpaHcpopManusa. CucTeMbl pecT-
pukiuu U mogudukanuu JHK. Cnenudpuyeckoe metunuponanue JHK. IHK MeTu1a3b1 1 ux 6Moioruideckoe 3HaYEHHE.

12. Pekombunanus JJHK. ['oMosiornyHas, calT-cnenuduryeckas, TpaHcno3unus. 2KusHeHHbIN UK dara aamo6/a.

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

14. KoHTpOJ1b 3KCIIpECCUU TEHOB NPOKapHUOT. [IoHSATHE onepoHa Ha MpUMepe OpraHU3al UK JJAKTO3HOTO onepoHa. [lo3uTHBHas M HeraTUBHas pe-
ryssanus. Penpeccopbl U akTUBAaTOPbI TPAHCKPUIILIUH.



15. 0co6eHHOCTH peryasiuu 3Kcnpeccuu reHoB y aykapuoT. PHK-nonumepassl I, 11 u II1. Ctpyktypa MPHK. Crtalicunr MPHK. O6pa3soBanue "kan'-
CTPYKTYPbI U MOJHAJeHUIUPOBAHHBIX 3'-KOHI[0B. O0COOEHHOCTU CTPOEHUS 3yKAPUOTUYECKUX TPOMOTOPOB. 3HaUeHUEe TPAHCKPUILUOHHBIX aKTH-
BaTOPOB /Il 9KCIIPECCUU TeHOB.
16. leHeTUYeCcKOe MOHATHE MyTalUu. XUMUYecKas npupoja mytauuil. Penapanusa JHK (0-u nocTpenyinkanoHHas).
17. OcHOBHbIE 3Tanbl OUOCUHTE3a OeJiKa.

18. TpancnopTHas PHK - TpaHcasumoHHbIM nocpegHUK. CTpoeHue, peakliuu ¢ yuactueM T-PHK.
19. CtpykTypa u pyHKLUs pub0ocoMbl. 0CO6EHHOCTU pUOOCOM NPO- U 3YKAPHUOT.

20. dTanbl aKkTUBALUM aMUHOKHUCJIOT U UHULIMALLMU CUHTe3a OeJsiKa.

21. 3Tanbl 3JIOHTAallMU U TEPMHUHALUW CUHTEe3a OeJKa.

22.eHeTUYECKHUH KOJ U €TI0 0CO6EHHOCTH.

23.T'eneTuyeckas nHxeHepus 6aktepuil. [lonstue BekTopa. Knonuposanue JHK. ®epMeHTH], HcnI0/Ib3yeMble B TeHHOW UHXXKEHEPHUH.

MeToauyeckue MaTepHUuaJbl 4J4 IPpOBEeACHUA MIpoLueaAyp ONEHUBAHUA Pe3y/ibTaTOB 06yqel-m;l
[llkasa oleHUBaHUS 3HAHUH, YMeHI/Iﬁ N HAaBbIKOB ABJIAE€TCA e,[[I/IHOﬁ AJid BCeX JTUCHHUITJIMH (an/IBe,ueHa B Ta6m/1ue HI/I)Ke)

INKAJIA U KPUTEPUU OUEHUBAHHWA PE3YJIbTATA OBYYEHHUA no aucuunivHe (MoAyJaio0)

OneHka 2 3 4 5
PesysibTaT
3HaHuA OTtcyTcTBHE dparmMeHTapHble 3HaHUA O61Me, HO He CTPYKTYpPUpPOBaHHbIE CdopmupoBaHHbIe cUCTeMaTH4e-
3HAHUU 3HaHUA CKHe 3HaHUdA
YMenusa OTtcyTtcTBUE B niesiom ycnelHoe, HO He B 1iesioM ycrelHoe, HO cofepalliee | YclelHoe U CUCTeMaTUYeCcKoe yMe-
yMEeHUH CUCTeMaTHU4YeCKoe yMeHUe OT/eJibHble TPo6esibl yMeHue (J0- HHe

MyCKaeT HETOYHOCTH HENPHUHIUITU-
aJIbHOTO XapaKTepa)

HaBbiku (Ba1age-
HUS)

Hann4yue OT/JeJIbHbIX HABbI-
KOB

B niesioM, copMUpOBaHHBIE HABBIKH,
HO He B aKTUBHOU popMe

OTcyTcTBHE Ha-
BBbIKOB

CdopMUpoOBaHHbBIE HABBIKH, pUMe-
HsieMble IPY pellleHUu U 33/1a4

PE3YJIbTAT OBYYEHUA
1Mo AUCHUILIMHE (MOAYJ/II0)

®OPMA OLEHUBAHHUA

3HaTh: TeopeTru4eCKrue OCHOBBI MOJIGKy.)IHpHOﬁ O6H10JIOTUU

MepOoNpHUATUS TEKYILEro KOHTPOJIS
yCIeBaeMOCTH, YCTHBIN OMPOC Ha 3K-
3aMeHe




YMeTb aHa/IM3UPOBaTh HAYYHYIO JINTEPATypY C LieJIbI0 BbIOOpa HallpaBJIeHUA U MeTO/0B, IPUMEHSAEMBbIX B
YCC/1elOBaHUH N0 TeMe BbIITYCKHON KBaJIMPUKALLMOHHOU paboThl
YMeTb: CaMOCTOATE/IbHO COCTABJIATD IJIAaH UCCJIeJOBAHUSA

MepOoNpHUATUS TEKYILEro KOHTPOJIS
yCIeBaeMOCTH, YCTHBIN OMPOC Ha 3K-
3aMeHe

ByiazieTh HaBbIKAaMM MOMCKA, KPUTHYECKOTO aHaIM3a, 000011eHHs U CUCTEMATH3al[UM Hay4YHOU uHpopMa-
I[MH, TOCTAHOBKHU I[eJIed UCCIe/JOBaHUS U BbIOOPA ONMTHMAJIbHBIX yTeH U METO/I0B UX JI0CTHKEHHUS
ByiazieTh: HaBbIKAaMH MCII0JIb30BAaHM S 3HAHUH O MPOIeccax MOJeKyJsPHON 6GHMOJIOTUH B KOHCTPYHPOBAHUHU
HaHOOHOCHCTEM

MepOoNpHUATUS TEKYILEro KOHTPOJIS
yCIeBaeMOCTH, YCTHBIN OMPOC Ha 3K-
3aMeHe




