degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
OMOJIOrHYecKoii M MeIUIIHHCKOM
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JUCHHUIIMHE: CemuHap 1o PU3UKO-XMMHUYECKON OHOIOTHH
10 HAMPABJIECHUIO: Buorexnonorus
npopuJib NOArOTOBKHU: Buorexnonorus

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
kadempa MONEKYIAPHON U TPAHCIAIIMOHHONW MEIUIIHHBI

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
7 (ocennuit) - JlnddepeHnmpoBaHHbIi 3a4eT

8 (Becennnii) - JluddepennupoBanubiii 3aueT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 60 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrasuin: B.H. Jlazapes, a-p Ouo. HayK, JOIIEHT

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl MOJEKYISIPHOHN U TpaHCIAUIMOHHON MeauuuHel 02.04.2020



AHHOTANMA

Ilenpro maHHOM AMCHMIUIMHBI SBJISETCS JaTh CTyJACHTAM HauOoyiee BaKHbIE IPEACTABICHUS O
(yHIaMEHTAIBHBIX OCHOBaX (PM3MKO-XMMHUYECKOH OWOJIOTMH M O COBPEMEHHBIX METONAX HCCIIEeIOBaHHS,
IMPUMEHSEMBIX B 3TOM 00JIaCTH AJIS M3y4EHHS KOMIIOHEHTOB KHMBOM Marepuu. CTyIeHT IOCiIe OCBOCHHS Kypca
OyZleT TOHMMAaTh OCHOBHBIC KOMIIOHEHTHI HYKJICHHOBBIX KHCIOT M OCNKOB, (PM3MUECKUE M XUMHYECKHE
CBOMCTBA HYKJIEMHOBBIX KHCIIOT U O€JIKOB, METO/IbI MCCIIEIOBaHNS HYKJICHMHOBBIX KUCIIOT U OEJIKOB, OCHOBHbIC
TOHSTHA OMOMH)KCHEPUH, METO/IBI MCCIICIOBAHUS TEHOMA, TPAHCKPUIITOMA M MPOTEOMa, OCHOBHBIC TOHSTHS
0EITKOBOI U METa0OIMUYECKON MHIKEHEPHH.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

Jatb  CTyleHTaM  HaumOoinee  BaKHbIe  NpPEACTaBiICHUs O  (yHAAMEHTAJIbHBIX  OCHOBax
(U3UKO-XMMUYECKOH OHOJIOTHM M O COBPEMEHHBIX METOJax HCCIEeIOBaHMs, NMPUMEHIEMBIX B 3TOMN
00JIacTH U1 N3yYCHHsI KOMIIOHEHTOB KHBOW MaTepUH.

33]13‘[1/[ JAUCHUIIINHBI

* (hopMHupoBaHrE 0A30BBIX 3HAHUI O 3aKOHOMEPHOCTSIX B3aUMOCBSI3H MEX]Yy CTPYKTYpoi U QyHKImen
OeJKOB, TENTHIOB, HYKICHHOBBIX KHCIIOT, YIJICBOJOB, JIMUIUAOB H APYTHX OHOJOTHYECKH aKTHBHBIX
COCTUHCHUM;

* ¢opmupoBaHue 0a30BbIX 3HAaHMKW O OHOHAHOTEXHOJOTHSX, OHMOMH(QOPHAIMOHHOM aHaIu3e B
OMOMETUITMHCKUX MCCIICIOBAHUSX;

* (opmupoBaHHE y CTYICHTOB OCHOBHBIX JKCIIEPUMEHTAJbHBIX HABBIKOB M IPHOOpETEHHE HMHU
MPaKTHYECKOTO OIBITA, HEOOXOJMMOTO ISl IPOBEICHHSI CAaMOCTOSTEIIbHBIX HAyYHBIX UCCICJOBAaHUN B
o0nacT PU3MKO-XUMHUYECKON OUOIIOTHH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyet 3aaady, BRI 3TaIlbl €€ PelIeHus,
NeMCTBUS 1O PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIIHI0, HEOOXOMUMYIO JJIsl PEIeHHUs TTOCTaBICHHON

YK-1 CriocobGeH oCcymiecTBIsITh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITIH,
MIPUMEHSITh CUCTEMHBIN TOAXO ISl peLIeHUs
OCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHBIE BapUaHTHl PEUICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYKICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaET  MPAKTHUYECKUE
MOCJIEICTBUSL BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

VYK-2.1 ®opmynupyeT COBOKYHMHOCTh B3aMMOCBSI3aHHBIX
3aJad B paMKax I[IOCTaBJIEHHOW  1enu  paboThl,
o0ecreynBaroInX ee JIOCTH)KEHHE. Ormpenenser
OKUJaeMbI€ PE3YyNIBTaThl PEIIEHHUS TOCTABICHHBIX 3a/1a4

YK-2 CriocoGen onpenensite Kpyr 3a/1a4d B
paMKax MOCTaBJICHHOM LENN U BBIOMPATh
OIITHMAJIbHBIE CTIOCOOBI UX PELICHUs], UCXOS U3
JEHCTBYIOIUX PAaBOBBIX HOPM, HUMEIOLITHXCSI
PECYPCOB U OTpaHUYEHUI

VYK-2.2 TIIpoektupyer peuieHHE KOHKPETHOW 3ajadu
MpOEKTa, BBIOMpas ONTHUMAJBHBIH CHOCOO ee pelIeHHs,
UCXOAsl U3 NEHCTBYIOIIMX MPABOBBIX HOPM U HMEIOLIUXCS
PECYPCOB U OTpaHUYECHUI

OIIK-1.1 CnocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 CriocobeH u3y4arb, aHaTHM3UPOBATS, HAMEYAT MyTH €e PeleHHs

HCIOJIB30BAaTh OMOJIOrHYCCKUE O0OBCKTHI U
IpoLeCChbl, OCHOBLIBAJACH HA MATEMAaTUYCCKUX,
(bHSI/I‘{CCKI/IX, XUMHUYCCKUX, OHOJIOTHYECKUX
3aKOHax, 3aKOHOMCPHOCTAX U B3aUMOCBA3AX

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH ompenensiTs T'paHULbl MPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIbTaTOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbI



3HATb:

- OCHOBHBIC KOMITOHEHTBI HYKJICHHOBBIX KHCJIOT M OCJIKOB;
- pM3MYeCKUe U XMMUUECKHE CBOWCTBA HYKJICMHOBBIX KUCIIOT U OEJIKOB;
- METOJIbl HCCIICIOBAHMUS HYKICHHOBBIX KHUCIIOT M OCIIKOB;
- OCHOBHBIC NOHSTHUSI OMOMHKCHEPUH;
- METOJIbl HCCJICIOBAHUS TCHOMA, TPAHCKPUIITOMA H IPOTEOMa;
- OCHOBHBIC MTOHATHUS OCITKOBOW U METa0OIMUYECKON MHKEHEPHUH.
YMETb:

- 1oJb30BaThesi VIHTEpHET M CIPaBOYHOW JHMTEpaTypod MO OHOJOTMH HAY4YHOTO M IIPHKIAJHOTO
Xapakrepa JuIst ObICTPOro MOUCKa HEOOXOIMMBIX TaHHBIX M OHSITHH;
- CpaBHHBATh MEXJTy cO00I cTpoeHue, CBOMCTBA, PYHKIIUHM OMOIOTHYECKUX 0OBEKTOB;
- IPUMEHSATh OCHOBHBIE METOJIbI (PU3UKO-XMMUYECKON OMOIOTUY B HAYYHBIX HCCIICAOBAHUSX.

BIIAJICTh!
- HaBBIKAMH OCBOCHUS OOJIBIIOT0 00bEMa HH(POPMALIHH;
- KYJIBTYPO# IOCTAaHOBKU M MOJCIMPOBAHUSI OMOJIOTHUESCKHX 331a4 (PU3NKO-XMUMHYECKON OHOJIOT U,
- HaBBIKAMH TEOPETHYECKOTO aHaiW3a 3aJad TICHOMHUKH, TPAaHCKPUITOMUKH, HPOTEOMHKH U
MeTa0OJIOMUKH, CBS3aHHBIX C HM3YUYCHHEM CBOWCTB OHOJIOTMYECKHX CHUCTEM Ha MOJCKYISIPHOM U
CYOKJICTOYHOM YPOBHSIX CTPYKTYPHOM OpTraHH3aLny.

4. Coep:xanue TUCUMILIUHBI (MOYJI5), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM Y4eOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 buonnxenepus 10 5
2 Mertonsl ucciieioBaHusi GMOMOINMEPOB 10 5
3 OCHOBBI COBPEMEHHOH MOJIEKYISIPHON 10 5
Ouonorun
4 BBeznenne B OMOHaHOTEXHOJIOTHIO 6 3
5 Beenenue B IIPOTEOMUKY u ] 4
MeTaboIOMUKY
6 OcHoBbI OHOMH(pOpPMATUKN 8 4
7 dusnueckrue OCHOBBI OMOMEIUIIMHCKHUX ] 4
TEXHOJIOTUHI
Nroro yacos 60 30
[loaroroska k sK3amMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 7 (OceHHwmi)

1. buounxenepus



OCHOBHbBIC TEHJICHLMH pa3BUTHS COBPEMEHHOW OHWOMH)KeHepuH. [eHeTnueckas WHXCHEPUs.
WHCTpYyMEHTBI TCHETHYECKOH WH)KeHepHH. BekropHble cucTeMbl. MeToabl TeHEeTHYECKOM
umkeHepuu. benkoBas wumxeHepus. KoHCTpywpoBaHue peKOMOMHAHTHBIX OesikoB. CHcTeMBl
IKCIIPECCUN PEKOMOMHAHTHBIX T'€HOB. METOAbI BBIACICHUS M OYHUCTKH PEKOMOMHAHTHBIX OEJIKOB.
Mertabonunueckas nHxxeHepusi. «O0parHasy reHeTHKa. PekoMONHAIIMOHHAS HHKCHEPHSL.

2. Meto/ipl ucciieIoBaHus OHMOMIOJIMMEPOB

PactBopsl OnomonumepoB. Crpykrypa OenkoB. CTpyKTypa HYKIEMHOBBIX KHCIIOT. MeTombl
JETeKTUPOBAaHMUS OIMHOYHBIX MoseKyl. CKaHMpyromash 30HI0Bas MUKPOCKOIHS OHONOIMMEPOB.
DneKTpoHHasi MUKpOCKomus. bronornueckue 4yumesl.

3. OCHOBBI COBpEMEHHON MOJIEKYJISIPHOM OHonorun

CoBpeMeHHBIE TPEACTABICHUS O CTPOCHWMH >KMBOM kieTku. Pemnmukamus JIHK y Oakrepwuit.
Perumnkaruss JIHK y osykapuotr. Penapanus JIHK. MoOuibHble 21eMeHTH TeHOMa. Perymsius
TPAHCKPUIILIH y TPO- U dyKapuoT. CTpykTypa u GyHKIUs pubocoM u buocunres Oenka. CTpoeHue u
ononornueckue QyHKIMHA OCTKOB U MENTHI0B. METOIbI HCCIIEI0BAHUS B MOJICKYJISIPHOW OMOJIOTHH.

Cemecrtp: 8 (Becennuit)
4. BeeneHne B OMOHAHOTEXHOJIOTHIO

OcobeHHOCTH OMOMEXaHU3MOB CYOMHUKPOMETPOBOTO M MOJIEKYJISIPHOTO MacimTaboB. AKyCTHYECKHE
OnoceHcopbl. ATOMHO-CHIIOBass MuKpockonus. Ontudyeckue OuoceHcopbl. [1oBEpXHOCTHBIH
IUIa3MOHHBII  pe30HAaHC. bBHOCEHCOpPHI Ha OCHOBE M3MEPEHHS IOJHOTO  DJIEKTPHYECKOTO
CONpOTUBIICHHA. MUWHHATIOPHBIE 3JIEKTPOXUMHYECKHE IaT4MKH. JlMarHOCTHYeCKHe OHOCEHCOPBI.
TepMonyHaMHYeCKUe MOTCHIMANBl JHCHEPCHBIX cucTeM. (Da3oBble Mepexosl B JIUCHEPCHBIX
cucremax. [Iporeccel mepeHoca B MHOTO(A3HBIX TUCIIEPCHBIX cHcTeMax. [lu3aiiH MUKPOQIIONIHBIX
cucteM. Metojpl utorpaduu. OdopynoBaHue sl MEKPO M HaHO(paOpuKkanuu. TeXHOIOTHU YUCTBIX
noMeneHni. TeXHOIOrnIecKre CXeMbI CO3aHUsI MUKPOQITIOUIHBIX CUCTEM.

5. BBenieHre B MPOTEOMUKY U METa0OJIOMUKY

[IpoTeomuka Kak 4acTh COBpEMEHHON CHCTEMHON OUOIOTHH. DIEKTPOPOPETUICCKUI aHATH3 OCIIKOB.
Xpomarorpaduueckuii ~ aHanu3 ~ OenkoB.  XMMHMKO-OMOJIOrMYEcKass  MacC-CIEKTPOMETPHSL.
Texnonornyeckast 06aza. IlpakTudeckoe TNPUMEHEHHUE TIPOTEOMUKU. XHUMHKO-OHOIOTHYECKas
Macc-CIeKTPOMETpHsl. MeToabl aHanu3a cMeceil OeNKOB U NenTUAO0B. AHAIN3 MOCTTPAHCIISILUOHHBIX
Momudukanuii 6enkoB W menTua0B. Merabonomuka. Metoabl ¥ 6a3bl n1aHHBIX. MeTtabonoMuka B
MEIULIVHE.

6. OcHOBBI OMOMH(POPMATHKI

TexHonorum 4reHHuss OMONIOTHYECKUX TeKcTOB. [IpencTaBneHne reHOMHOM mH(popMaryu. [eHoMHOe
KapTUpOBaHHE. Co6opxka TCHOMOB de novo. bruonndopmarnyeckuii aHaIu3
Macc-CIeKTpoMeTpuieckor MH(popmanuu B nporeomuke. OOpaboTka TPaHCKPHUIITOMHBIX JaHHBIX.
Busyanuzanys 9KClIepHMEHTANBHBIX JIAHHBIX B IIOCTT€HOMHOW Ouosiornu. CTaTHCTHYSCKUI aHau3
T€HOMHBIX, IPOTEOMHBIX U TPAHCKPHIITOMHBIX TaHHBIX

7. ®u3nyecKkre OCHOBBI OMOMEIUIIMHCKUX TEXHOIOT U

CrexkTpoCKONusl SIIEPHOTO MarHuTHOro pe3oHaHca. Ilpubopsl u oGopynosanue. OCHOBHBIC
¢usnueckne npuHiunel MPT. buoxumuyeckn W Oumodu3HUecKM OpPUEHTHPOBAHHBIE METOJIbI
MarHUTHO-PE30HAHCHON JuarHOCTUKUA. OCHOBBI PEHTTEHOCTPYKTYpHOro aHanu3a. llpenmer u
MeToabl. [IpuMeHeHne peHTreHOBCKUX Jydei. [IpakTnueckrue pekoOMeHIaluu.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)



VuebHas ayquTopHsi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
[Ipenocrapnsiercs Ha Kadenpe:
1. CrenanoB B.M. Monekynspuast 6uonorus. Ctpykrypa u ¢pyHknus 6enxoB. MI'Y Mocksa, 2005
2. C.J1.Bapdhomnomeer. Xumuueckas sH3uMonorus. Mocksa. Uzm.aeatp «Axagemusi». 2005.
3. JLU. ITarpymeB. MckyccTBeHHbIe TeHeTHUecKHEe cicTeMbl. T.1. [eHHas u GenkoBast nHxeHepus. M.
Hayka. 2004.

JomnonHutenbpHas auTeparypa

ITpenocrasmnsiercs Ha kadenpe:
1. C.H. llenxynos. ['enernueckas nnxxenepus. CuOMPCKOE YHUBEPCUTETCKOE U3aTEIbCTBO.
HoBocubupck. 2004.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

Hay4no-0nbnuorpaduueckne u naTeHTHbIC 0a3bl JaHHBIX B 00JIACTH (PU3UKO-XUMHUYECKON OUOJIOTHH,
nocTymnHele 1o cetd MuTepHeT B OecriatHoM pekume - Science Citation Index (Web of Science),
Medline (PubMed), Hayunast snextponnas oubnmoreka (HOB), Poccuiickas marentnas bJ] ®I'Y
OUIIC u amepukanckas natentHast b/l USPAFULL; snexTpoHHbIE agpeca KPYIMHBIX HayYHBIX
W3/1aTeIbCTB, IPEIO0CTABIAIOIUX JOCTYII K IOJIHBIM TEKCTaM TEKYIUX M APXUBHBIM BBIITYCKaM 3THX
KYPHAJIOB.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

st wactu 3anstuii notpedyerca Zoom. Google Drive myis qoctyna Kk MarepuaiaM Kypea.
[TpuBeTcTByeTCS HamMuue BO BpeMs 3aHATUI cMapT(GOHOB/HOYTOYKOB AJIsl y4acTHsI B UHTEPAKTHBHBIX
YIPaXHEHHUSX.

9. MeToauyeckue yKazaHus AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOM{ AWCUUIUIMHY, NOJDKEH C OJHOMW CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yabTare U3yUCHHUA AUCHUIUIMHBI CTYACHT AOJKCH 3HAaThb OCHOBHBIC ONPCACIICHUSA NUCHUIIINHBI,
YMETb IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCUICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATHUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHUILTHHE;
— BeJICHUS KOHCIICKTA 3aHSITUH;

— HaNPsDKEHHOMW CaMOCTOATEIHLHOU PabOTHI CTYIEHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

- npopa60TKy yqe6H0r0 Marcpuajia, MIOAroTOBKY OTBCTOB Ha BOIPOCHI, MNPCAHA3ZHAYCHHBIX JIA
CaMOCTOSATEJIIbHOI'O U3YUCHUS

— pellieHue 3a/1a4, IpeaIaracMblx CTyIEHTaM Ha 3aHATUSX;
— IIOATOTOBKY K BBIIIOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCTaluu.

ITokazareneM BiajieHUs MaTepPHAJIOM CIIYKUT yMEHHE Oe3 KOHCIEKTa OTBEYaTh Ha BOIIPOCHI 110 TEMaM
JUCIUTUINHEI.

BaxxHo 1oOuThcA MOHMMaHMS M3y4aeMOIo MaTepHaja, a He MEXaHHYECKOTo ero 3amoMuHaHus. [Ipu
3aTPyOHCHUN H3YYCHHUS OTACIBHBIX TEM, BOIPOCOB, CIEAYEeT OOpalaTrhCsi 3a KOHCYJIBTALUSMH K
[IPENoJaBaTeo.



Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMAaTUKOU 3aHATHIL.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus
npopuJib NOArOTOBKHU: buorexnonorus
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadempa MONEKYIIPHON U TPAHCIAIIMOHHONW MEIUIIHHBI
Kypc: 4
KBaJupuKaAnus: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
7 (ocennuit) - JInddepeHmpoBaHHbIi 3a4eT

8 (Becennnii) - JluddepennupoBanubliii 3aueT

Pa3paborunk: B.H. Jlazapes, n-p Ouom. HayK, TOTICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KpI/ITI/I‘IeCKI/Iﬁ aHaJIn3 U CUHTEC3 I/IH(I)OpMaLII/II/I,

N VYK-1.3 PaccmarpuBaeT pa3iuuyHble BapUaHThl PELLCHUS
MPUMEHSATh CUCTEMHBIH MOXOJ TS PELICHUS

3alauu, OICHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

[TOCTABJICHHBIX 3a/1a4
YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO

(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

VYK-2.1 ®opmynupyeT COBOKYHHOCTh B3aWMOCBSI3aHHBIX
3aJad B paMKax I[IOCTaBJICHHOW 1enu  paboThl,
o0ecreynBaroImnX ee JIOCTH)KEHHE. Ormpenenser
OKUJaeMbI€ PE3YyNIBTaThl PEIIEHHUS TOCTABICHHBIX 3a/1a4

YK-2 CriocoGen onpenensiTe Kpyr 3a1a4d B
paMKax OCTaBJICHHOM LENH U BBIOMPATh

OINITHMAJIbHBIE CTIOCOOBI UX PELICHUs], UCXOIS U3
JNEHCTBYIOIIUX NTPABOBBIX HOPM, HMEIOIINXCS
PECYPCOB U OTpaHUYEHUI

VYK-2.2 TIIpoektupyer peuieHHE KOHKPETHOW 3ajadu
MpOEeKTa, BBIOMpas ONTHUMAJBHBIH CHOCOO ee peLIeHHs,
UCXOAsl U3 NEHCTBYIOLUX MPABOBBIX HOPM U HMEIOLIUXCS
PECYPCOB U OTpaHUYECHUI

OIIK-1.1 CrocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CriocobeH u3y4arb, aHaTHM3UPOBATS, HAMEYAT MyTH €e PeleHHs

HCIOJIB30BaTh OMOJIOrHYCCKUE 00BCKTHI U

OIIK-1.2 CnocobeH CcTpOUTh MareMaTHYecKue MOJIENH,
IIPOLIECCHI, OCHOBBIBASICH HA MAaTEMAaTHUECKUX,

MPOU3BOAUTDH KOJIMYCCTBCHHBIC PACUCTHI U OLICHKHA

(1)I/ISI/ILICCKI/IX, XUMHUYCCKUX, OHOJIOTHYECKUX

3aKOHAX, 3AKOHOMEPHOCTSIX 1 B3aHMOCBS3AX OIIK-1.3 CnocobeH ompenensiTs T'paHHULbl MPUMEHUMOCTH

IIOJIyYEHHBIX PE3yJbTaTOB

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare nzyuenus aucuuIuinHbl « CeMUHAp M0 GU3UKO-XMMUYECKOH OHOIOTUI» 00yUarOUIHiCs TOKEeH:

3HATH:
- OCHOBHBIC KOMITOHEHTBI HYKJIEHHOBBIX KHCJIOT M OCIIKOB;
- pM3HYeCKUe U XMMUUYECKHE CBOWCTBA HYKJICMHOBBIX KUCIIOT U OEJIKOB;
- METOJIbI HCCIICIOBAHNUS HYKJICHHOBBIX KHUCIIOT M OCIIKOB;
- OCHOBHBIC NOHSTHUSI OMOMH)KCHEPUH;
- METOJIbl HCCJICIOBAHUS TCHOMA, TPAHCKPUIITOMA M IPOTEOMa;
- OCHOBHBIC MTOHATHUS OCITKOBOW U METa0OIMUECKON MHKEHEPHUH.
yMeThb:
- 1oJb30BaThesi VIHTEpHET M CIpPaBOYHOW JHMTEpaTypod MO OHOJOTMH HAY4YHOTO M IIPHKIAJHOTO
Xapakrepa JuIst ObICTPOro MOUCKa HEOOXOIMMBIX TaHHBIX M OHSITHH;
- CpaBHHBATh MEXTy cO00H cTpoeHuE, CBOMCTBA, PYHKIIUKN OMOIOTHYECKUX 0OBEKTOB;
- IPUMEHSATh OCHOBHBIE METOJbI (PU3UKO-XMMUIECKON OMOIOTUY B HAYYHBIX HCCIICAOBAHUSX.
BJIA/IETh:
- HaBBIKAMH OCBOCHUS 0OJIBIIOT0 00bEMa HH(POPMAIIHH;
- KYJIBTYPO# IOCTaHOBKU M MOJECIMPOBAHUSI OMOJIOTHUESCKHX 3314 (PU3NKO-XMUMHYECKON OHOJIOTHHY;
- HaBBIKAMH TEOPETHYECKOTO aHaiW3a 3aJad TICHOMHUKH, TPAaHCKPUITOMUKH, NPOTEOMHKH U
MeTaOOJOMUKH, CBS3aHHBIX C HM3YUYCHHEM CBOWCTB OHOJIOTMYECKHX CHUCTEM Ha MOJCKYISIPHOM U
CYOKJICTOYHOM YPOBHSIX CTPYKTYPHOM OpraHH3alny.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0
Bo Bpems TeKkyIero KOHTpOs CTYAEHT JOJDKEH YMETh OTBETUTH Ha CIEAYIOIINE BOIPOCHL:

Konbsuessie monexyns! JIHK u nonsatue o ceepxcnmpannsanuu JJHK.
KannmisipHele, MarHUTHBIE U 2JIEKTPUYECKHE JIOBYIIKH.




[TpeoGpazoBanus NEPBUYHBIX TPAHCKPHUIITOB Yy SYKApUOT, IPUBOASIINE K CO3JaHNIO (DyHKIIMOHAIBHON
MPHK.

ATOMHO-CHJIOBasi CIEKTPOCKOIHS MOJIEKYJI OMOIIOJIMMEPOB.

Perynsuust nannuanuu pernkanuu y E. coli.

[TpuHLMT paboTH CKAHUPYIOLIMX 30HJOBBIX MUKPOCKOIIOB.

[Ipruuns! Bo3HMKHOBeHHs MyTaunid. OcCHOBHBIE yTH penapaunu nospexaennid JJHK.
ATOMHO-CHIIOBast MUKPOCKOTIHSL.

MetunnpoBanne [JHK. Mexann3Mbl HHaKTHBalMK reHOB Mpu MeTuiauposannn JTHK.
Buoxummnueckue u Onodusnueckre NpUHIHIBI OHOCEHCOPOB.

benku — akTUBAaTOPHI TPAHCKPUIILIUK, UX JOMEHHBIC CTPYKTYPBI. DH3UMOJIOTHS O0IIeH peKOMOMHAINH
y E. coli.

PHK-nonumepasbl 3ykapHoT.

TeopeTnueckne 1 HKCIIEPUMEHTAIBHBIC METO/IbI UCCIIEIOBAaHUS METAb0IN3MA.
[ToaBHXKHBIE YTIEMEHTHI B TEHOME.

[TpumeHeHre KBAaHTOBBIX TOUCK B HAHOTEXHOJIOTHSX.
Bekropusie cuctemsl. [1nazmuas, parMuabl 1 KOCMHIBL.
OnHOMEpHBIH renb-31eKTpodopes.

IToaxoas! K KOPPEKLIUHU FeHHBIX Ae(eKTop.

Teopus 1 pakTUKa CalT-HAIIPABIEHHOIO MyTareHe3a.
OCHOBHBIE ATalbl SKCIIEPUMEHTA B OEIKOBOM MHIKCHEPHU.
JIByMepHBIH Tenb-31eKTpodopes.

TexHOIOTHH MONMy4YeHUs] PEKOMOMHAHTHBIX OEIKOB.
Merto/pl n30OKYyCHPOBaHUS OEITKOB.

Bo Bpemst 3aHATHII MOTYT IPOXOANTH MHTEPAKTUBHBIC OOCYKAEHUS B yaTax Kypca, 4To OyJeT sSBIAThHCS
JOMallHUM 33JaHueM. BO3MOXXKHO BBINOJIHEHHE MAaTEHTHOTO IOHWCKA B KA4ECTBE CaMOCTOSTENBHON
3aauy. YCIEIIHOE BBINOJHEHUE BCEX 3aJlaHUM 10 KypCy U BBIIOJIHEHUE KOHTPOJIBHBIX CPE30B 3HAHUM
JaeT IPEeUMYIIECTBO Ha Tu(depeHIUPOBAaHHOM 3a4eTe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

[Mpumeps! OUIETOB:

buner Nel
1. Komsuessie monexynsl JJHK u monsitue o ceepxcnupanuzanuu JJHK.
2. KanwmmispHble, MArHUTHBIE U 2IEKTPUYECKHE JIOBYIIKH.

Buner No2

1. IIpeoOpazoBanusi MEPBUYHBIX TPAHCKPUITOB Y JYKAPHOT, NPUBOAALIME K CO31aHHIO
¢ynkunonansHoit MPHK.

2. AToMHO-cuJIOBas CIICKTPOCKOIIUSA MOJICKYJI 6I/IOHOJ'H/IM€pOB.

Bbuer Ne3
1. Perymsuus uHunuanuu perukanun y E. coli.
2. IlpuHiun paboThl CKAHUPYIOIIKUX 30HAOBBIX MHUKPOCKOIIOB.

buner Ne4
1. IlpuunHbl BO3HUKHOBEHUS MyTanuil. OCHOBHBIE ITyTH penapauuu nospexaenui JHK.
2. ATOMHO-CUIIOBast MUKPOCKOIIHS.

Buner Ne5
1. Metunuposanne JIHK. Mexanu3mpl HHaKTHBaLMY TeHOB ITpu MetniaupoBanuu JJHK.
2. buoxumnyeckue u 6Mopu3nIeCcKrue NPUHLIUITBE OOCEHCOPOB.



Buner Ne6

1. benku — akTUBaropbl TPAHCKPUIIMHM, WX JOMEHHBIE CTPYKTYypbhl. ODH3HMOJIOTHS oOIIeh
pexomOuHaruu y E. coli.

2. Kon¢oxanbHasi MUKPOCKOIIHSL.

buner No7
1. PHK-nonumepasbl 3yKapuoT.
2. Teopernueckue U SKCIIEPUMEHTAILHBIC METO/IbI HCCIIEIOBAHUS MeTab0IM3Ma.

Buier Ne8
1. TlomBuKHBIE DIIEMEHTHI B TEHOME.
2. TlpuMmeHeHuEe KBaHTOBBIX TOYEK B HAHOTEXHOJIOTHSIX.

buner No9
1. BekropHubie cuctembl. [Tnasmubl, harMubl ¥ KOCMHUIBL.
2. OmgHOMEpHBIN Tenb-3IeKTpodopes.

Buier Nel0
1. Tomxombl K KOPPEKIMH TeHHBIX Te(heKTop.
2. Teopus u NpakTUKa CalT-HAIIPABICHHOTO MyTarcHesa.

buner Nell
1. OcHOBHBIE ATaIbBI IKCIIEPUMEHTA B OCIIKOBOW WHKCHEPHUH.
2. JIByMepHBIH Tenb-31eKTpodopes.

Buier Nel2
1. TexHONOTMYU MOTYYEHUS PEKOMOWHAHTHBIX OCITKOB.
2. Metoapl n30¢0KyCHUpPOBaHHSI OSITKOB.

Kputepun onennBanus
Onenka ommyao (10 OamnoB) - BBICTABIISIETCSI  CTY[ACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYECCKH
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka ommyHo (9 0OamioB) - BBICTAaBISIETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U MPaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Onenka omm4yHO (8 0amwuioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 00O0CHOBAaHHE MPUHATHIX
pelIeHui, ¢ HEKOTOPBIMH HEIOYETAMH.
Ouenka xopouio (7 6amIoB) - BBICTABISETCS CTYICHTY, €CIM OH TBEPJO 3HAET MaTepHaj, TPaMOTHO M
[0 CYIIECTBY H3JaraeT ero, yMeeT NPUMEHSTH MOJy4YeHHbIC 3HAHMS Ha MPAKTHKE, HO HEAOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.
Onenka xopouio (6 6ayuIoB) - BBICTABIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, yMeeT NMPUMEHAThH IOJyYCHHBbIE 3HAHMS HA MPAKTHKE, HO JOMYCKAeT B
OTBETE WJIM B PELICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.
Onenka xopomio (5 0aiIoB) - BBICTABISETCS CTYJCHTY, €CIM OH B OCHOBHOM 3HAaeT MaTepuall,
rpaMOTHO U IO CYIIECTBY H3JIaraeT €ro, yMeeT NMPHUMEHSTH MOJlyuYeHHbIE 3HAHHWS HA MPAKTHKE, HO
JOIyCKaeT B OTBETE WM B PEILICHUH 3a/1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.
OrneHka yIOBICTBOPUTENHHO (4 Oamna) - BBICTABISIETCSl CTYIACHTY, MOKa3aBileMy (parMEeHTapHBIH,
pPa3po3HEHHBIA XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapyLIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUH MPOrPaMMHOTO MaTepuana, HO IpU 3TOM
OH OCBOWJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.



Omnenka ymoBieTBOpUTENbHO (3 Oamna) - BBICTABISIETCSl CTYJACHTY, MOKa3aBileMy (parMEeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HapyLICHUs] JIOTHYECKOM IOCIEeIOBAaTENbHOCTH B M3JIOKEHUM IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3JieliaMy y4eOHOW MpOrpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYalHH.

OueHka HEy10BIETBOPHUTENBHO (2 Oaa) - BEICTABISETCS CTYACHTY, KOTOPBIil He 3HaeT OoJbIIeH JacTH
OCHOBHOTO COJepKaHUsl y4eOHOHW MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYSHHBIEC 3HAHUS NP PEIICHUN
THUIIOBBIX 33/1a4.

Ouenka HeynoBieTBOpuTenbHO (1 0ayur) - BBICTABISCTCS CTYACHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCIUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3ajad.

5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

ITpu mpoBenennu yctHoro auddepeHmpoBaHHOro 3aueTa odyyaromemMycs npenocrasisercs 30 MUHYT
Ha moarotoBky. Ompoc oOyuatomierocs mno Ouiery Ha Aud(HEepeHUUPOBAHHOM 3a4eTe HE JOJDKEH
IIPEBBIIIATH OJIHOTO aCTPOHOMMYECKOI'O yaca.



