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)

N0 TUCHMILJIMHE: CemuHap 1o (hU3HKO-XUMHUYECKOH OMOTIOTHH
10 HANPABJIEHUIO: [Ipuxagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: buodwuszuka n GuonHpopmaruka

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

OIIK-3.1 3Haer ocHOBHbIE MpaBuiIa O0GOPMIICHHUS HayYHBIX
MyOIMKaUi 1 HayYHO-TEXHUUYECKOH TOKyMEHTaluH, B TOM
YHUCcie C KCIONB30BAaHUEM MNPHUKIATHOIO TMPOrPaMMHOIO

OIIK-3 CriocobeH cocTaBisTh U 0QOpMIIATH obecneyenust

Hay4YHbIC U (MJTM) TEXHUYECKHE OIIK-3.2 Brnageet Ha MpakTHUKE METOAOJIOTHEN COCTaBICHUS

(TeXHOJIOTHYECKIE, UHHOBAIL[IOHHBIE) OTYETHl  |HAYYHO-TEXHUYECKHUX OTYETOB (IIPOECKTOB)

(myOnmKanuu, MpOEKThI) OIIK-3.3 Bnazneer MeTogaMu BU3YalbHOTO U IpauuecKoro
IpeACTaBICHUS pe3yabTaToB Hay4YHOM

(Hay4HO-TEeXHUYECKOH, WHHOBALIMOHHON TEXHOJIOTHYECKOH )
JEATEIIbHOCTH B BUJI€ OTUETOB, HAyYHBIX ITyOIMKaIMHA

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOEHHS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI
3HAThb!



- OCHOBHBIC KOMITOHEHTBI HYKJICHHOBBIX KHUCJIOT M OCIIKOB;

- pM3HYeCKUe U XMMUUYECKHE CBOWCTBA HYKJICMHOBBIX KUCIIOT U OEJIKOB;

- METOJIbl HCCIICIOBAHNUS HYKJICHHOBBIX KHUCIIOT M OCIIKOB;

- OCHOBHBIC NOHSTHUSI OMOMHKCHEPUH;

- METOJIbl HCCJICIOBAHUS TCHOMA, TPAHCKPUIITOMA M IPOTEOMa;

- OCHOBHBIC MTOHATHUS OCITKOBOW U METa0OIMUECKON MHKEHEPHUH.
YMETb:

- 1oJb30BaThesi VIHTEpHET M CIpPaBOYHOW JHMTEpaTypod MO OHOJOTMH HAYYHOTO M IIPHKIAJHOTO

Xapakrepa JuIst ObICTPOro MONCKa HEOOXOIMMBIX TaHHBIX M NOHSITHH;

- CpaBHHBATh MEXTy cO00H cTpoeHuE, CBOMCTBA, PYHKIIUM OMOIOTHYECKUX 0OBEKTOB;

- IPUMEHSATh OCHOBHBIE METOJIbI (PU3UKO-XMMUYECKON OMOIOTUY B HAYYHBIX HCCIICIOBAHUSX.
BIIAJICTh!

- HaBbIKAMH OCBOEHUS 00Jp1I0T0 00BhEMa HHPOPMALINY;

- KyJIbTYpOH OCTAaHOBKU M MOZICTIMPOBAHUS OMOIOTHYECKUX 3a7a4 (PU3UKO-XMMUYECKOH OHOIoruy;

- HaBbIKAMHM TEOPETHYECKOI0 aHajiu3a 3aJad TEeHOMHUKH, TPAHCKPUIITOMHUKH, TPOTEOMHUKH H
METa0O0JIOMUKH, CBSI3aHHBIX C M3YYE€HHEM CBOMCTB OHOJIOTHUECKUX CHCTEM Ha MOJICKYISIPHOM H
CYOKJIETOYHOM YPOBHSIX CTPYKTYPHOM OpraHU3aLyu.

4. Coep:xanue TUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIIMHEI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM Y4eOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 buonnxenepus 10 5
2 Mertonsl ucciiefoBaHusi GMOMOIMMEPOB 10 5
3 OCHOBBI COBPEMEHHOH MOJIEKYISIPHON 10 5
Ouonorun
4 BBenenne B OMOHaHOTEXHOJIOTHIO 6 3
5 Beenenue B IIPOTEOMUKY u ] 4
MeTaboIOMUKY
6 OcHoBbI OHOMH(pOPMATUKU 8 4
7 dusnuecknue OCHOBBI OMOMETUIIMHCKHUX ] 4
TEXHOJIOTUHI
Nroro yacos 60 30
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

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

Cemecrtp: 7 (OceHHwmii)
1. buounxenepus

OCHOBHbBIC TEHJICHLMH pa3BUTHS COBPEMEHHOW OHWOMH)KeHepuH. [eHeTnueckas WHKCHEpPUsL.
WHCTpYyMEHTBI TCHETHYECKOH WH)XKeHepuH. BekropHble cucTeMbl. MeToabl TeHEeTHYECKOM
umkeHepun. benkoBas wumxeHepus. KoHCTpywpoBaHue peKOMOMHAaHTHBIX OesikoB. CucTeMbl
IKCIIPECCUN PEKOMOMHAHTHBIX T'€HOB. METOAbI BBIACICHUS M OYMCTKH PEKOMOMHAHTHBIX OEJIKOB.
Mertabonunueckas nHxxeHepusi. «O0parHasy reHeTHKa. PekoMONHAIIMOHHAS HHKCHEPHSL.



2. Meto/ipl ucciieIoBaHus OMOMOJIMMEPOB

PactBopsl OnomonumepoB. Crpykrypa OenkoB. CTpyKTypa HYKIEMHOBBIX KHCIIOT. MeTomsl
JETeKTUPOBAaHUS OAMHOYHBIX MoneKyl. CKaHMpyromash 30HI0Bas MUKPOCKOIHS OHONOIMMEPOB.
DneKTpoHHasi MUKpOCKomus. bronornueckue 4umesl.

3. OCHOBBI COBpEMEHHON MOJIEKYJISIPHOM OHonorun

CoBpeMeHHBIE TPEACTABICHUS O CTPOCHMH >KMBOM kieTku. Pemnmukamus JIHK y Oakrepwuid.
Perumnkaruss JIHK y osykapuotr. Penapanus JIHK. MoOuibHble 21eMeHTH TeHOMa. Perymsius
TPAHCKPUIILUH y TIPO- U dyKapuoT. CTpykTypa u GyHKIUs pubocoM u buocunres Oenka. CTpoeHue u
ononornueckue QyHKIMHA OCTKOB U MENTHI0B. METOIbI HCCIIE0BAHUS B MOJICKYJISIPHOW OMOJIOTHH.

Cemecrtp: 8 (Becennuit)
4. BeeneHre B OMOHAHOTEXHOJIOTHUIO

OcobeHHOCTH OMOMEXaHU3MOB CYOMHUKPOMETPOBOTO M MOJIEKYIISIPHOTO MaciTaboB. AKyCTHYECKHE
OnoceHcopbl. ATOMHO-CHIIOBass MuKpockonus. Ontudyeckue OuoceHcopbl. [1oBEpXHOCTHBIH
IUIa3MOHHBIN  pe30HAaHC. bBHOCEHCOpPbI Ha OCHOBE M3MEPEHUS IOJHOTO  DJIEKTPHYECKOTO
CONpOTUBIICHHA. MUWHHATIOPHBIC 3JIEKTPOXUMHYECKHE IaT4MKH. JlMarHOCTHYeCKHe OHOCEHCOPBI.
TepMonyHaMHYeCKUe MOTCHIMANBl JHUCHEPCHBIX cucTeM. (a3oBble mNepexoasl B JIUCHEPCHBIX
cucremax. [Iporeccsl mepeHoca B MHOTO(A3HBIX TUCIIEPCHBIX cHcTeMax. [lu3aiiH MUKPOQIIONIHBIX
cucteM. Metojpl utorpaduu. OdopynoBaHue sl MEKPO M HaHO(paOpuKanuy. TeXHOIOTHU YUCTHIX
noMeneHni. TeXHOIOrnIecKre CXeMbI CO3IaHUsI MUKPOQITIOUIHBIX CUCTEM.

5. BBezieHne B MPOTEOMUKY U METa0OJIOMUKY

[IpoTeomuka Kak 4acTh COBpEMEHHON CHCTEMHON OUOIOTHH. DIEKTPOPOPETUICCKUI aHaIH3 OSIIKOB.
Xpomarorpaduueckuii ~ aHanu3 ~ OenkoB.  XUMHMKO-OMOJOrMYEcCKass  MacC-CIEKTPOMETPHSL.
Texnonornyeckast 06aza. IlpakTudeckoe TNPUMEHEHHUE TIPOTEOMUKU. XUMHKO-OHOIOTHYECKas
Macc-CIEeKTPOMETpHsl. MeToabl aHanu3a cMeceil OeNKoB U NenTUAO0B. AHAIN3 MOCTTPAHCIIILUOHHBIX
Momudukanmii 6enkoB W menTtuaoB. Merabonomuka. Metoabl ¥ 0a3bl J1aHHBIX. MeTtabonoMuka B
MEIULIVHE.

6. OcHOBBI OMOMH(POPMATHKI

TexHonoruu 4reHuss OHMONOTHYECKUX TeKcTOB. [IpencTaBneHne reHOMHOM mH(popMayu. [eHoMHOe
KapTUpOBaHHE. Co6opxka TCHOMOB de novo. bruonndopmarnyeckuii aHaIu3
Macc-CIeKTpOMeTpruieckor MH(popmanuu B nporeomuke. OOpaboTka TPaHCKPHUIITOMHBIX JaHHBIX.
Busyanuzanys 9KCliepHMEHTAIBHBIX JIAHHBIX B IIOCTTEHOMHOW Ouosiornu. CTaTHCTHYSCKUI aHau3
T€HOMHBIX, IPOTEOMHBIX U TPAHCKPHIITOMHBIX TaHHBIX

7. ®u3nyecKkre OCHOBBI OMOMEIUIIMHCKUX TEXHOIOT U

CrexkTpoCKONusl SIIEPHOTO MarHuTHOro pe3onHaHca. Ilpubopsl u obopynosanue. OCHOBHBIC
¢uznyeckne npuHiunel MPT. buoxwmuyeckn W Ouou3HyUecKd OpPUEHTHPOBAHHBIE METOJIbI
MarHUTHO-PE30HAHCHON JuarHOCTUKUA. OCHOBBI PEHTTEHOCTPYKTYpPHOro aHanu3a. llpenmer u
MeToabl. [IpuMeHeHne peHTreHOBCKUX Jydei. [IpakTnueckrue pekoOMeHIauu.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI



OcHoBHas nuTeparypa
ITpenocrasnsiercs Ha kadenpe:
1. CrenanoB B.M. Monekymsipuast Ouonorusi. Ctpykrypa u ¢pyHkuus 6enxoB. MI'Y Mocksa, 2005
2. C.A.Bapdonomeen. Xumuueckast sH3uMoorust. Mocksa. M3a.uentp «Akagemusy». 2005.
3. JL.W. Ilarpymes. UckyccTBeHHbIe TeHeTHUECKHE cucTeMbl. T.1. [ennast u OenkoBas wHxxeHepus. M.
Hayka. 2004.

JomnonHurensHas aureparypa

[Ipenocrapnsiercs Ha Kadenpe:
1. C.H. llenxynoB. ['enernueckast naxenepus. CHOMPCKOE YHUBEPCUTETCKOE U3/IaTEIbCTBO.
Hosocubupck. 2004.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

Hayuno-6ubnuorpaduueckne u naTeHTHbIC 0a3bl JaHHBIX B 00J1aCTH (PU3UKO-XUMHUYECKON OHOIOTHH,
JocTymHbIe 1o ceTh MHTepHeT B OecrarHoM pexkume - Science Citation Index (Web of Science),
Medline (PubMed), Hayunas snexrponnas oubnmuorexa (HOb), Poccuiickas marentaast b/ ®I'Y
OUIIC u amepuxanckas narentHas bl USPAFULL; anexTpoHHBIE agpeca KPYMHBIX HAyYHBIX
U3JaTeNbCTB, NPEAIOCTABIISIOUINX JOCTYI K TOJHBIM TEKCTaM TEKYIIUX U apXUBHBIM BBITYCKaM 3THUX
KYPHAJIOB.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

st wacty 3ansituii notpedyercs Zoom. Google Drive mis qoctyna k Marepuanam Kypcea.
[TpuBeTcTBYeTCS HaMUUE BO BpeMsi 3aHITHI cMapT(GOHOB/HOYTOYKOB /ISl yU4aCTHSI B HHTCPAKTUBHBIX
YIPaKHEHHUSX.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CryneHT, W3ydYarolmMid JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCSA IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3YIbTATC U3YUYCHUA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATH OCHOBHBIC OIPCACICHUSA AUCHUIIINHBI,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI1 pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUe Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaMpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTY/ICHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4deOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BOMPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSITENBHOTO U3yUEHUS;

— pelueHue 3aaad, MpeAIaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— IOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKYIEW U MPOMEXYTOUYHON aTTECTALUH.

[lokazarenem BiajgeHHs MaTepHajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TeMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHH4YECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3y4YCHHS OTICNIBHBIX TEM, BOIPOCOB, ClEIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MIpenoAaBaTelto.

Bo3MOXeH NpoMeXyTOUHBINH KOHTPOJIb 3HAHUM CTYAEHTOB B BHJE PEIICHHA 337ad B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
Nnpo¢uJIb NOATOTOBKH: buodwuszuka n GuonHpopmaruka
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadempa MONEKYIIPHON U TPAHCIAIIMOHHONW MEIUIIHHBI
Kypc: 4
KBaJU(PUKAHA: 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

OIIK-3.1 3Haer ocHOBHbIE MpaBuiIa O0GOPMIICHUS HayYHBIX
MyOIMKaUi 1 HAyYHO-TEXHUUYECKOM TOKyMEHTAaluH, B TOM
YHUcle C MCIOIB30BAaHUEM MNPHUKIATHOIO MPOrPaMMHOIO

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH obecneyenust

Hay4YHbIC U (UJTM) TEXHUYECKHE OIIK-3.2 Brnageet Ha MpakTHUKE METOAOJIOTHEN COCTaBICHUS

(TeXHOJIOTHYECKUE, UHHOBAIL[IOHHBIC) OTYETHl  |HAYYHO-TEXHUYECKHUX OTYETOB (IIPOECKTOB)

(myOnmKanmu, MpOEKThI) OIIK-3.3 Bnazneer MeTtogaMu BU3YalbHOTO U Ipauueckoro
IpeACTaBICHUS pe3yabTaToB Hay4YHOM

(Hay4HO-TEeXHUYECKOH, WHHOBALIMOHHON TEXHOJIOTHYECKOH)
JEATEIIbHOCTH B BUJIE OTUETOB, HAyYHBIX ITyOIMKAIMHA

2. Iloka3zare/iM OLCHMBAHMS KOMIICTCHIMIA
B pesynbrare nzyuenus aucuuIuinHbl « CeMUHAp 10 GU3UKO-XMMUYECKOH OHOIOTUI» 00yUarOUIHiCs TOKEeH:

3HATH:
- OCHOBHBIC KOMITOHEHTHI HYKJIICHHOBBIX KHCJIOT M OCJIKOB;
- pM3MYeCKUe U XMMUUYECKHE CBOWCTBA HYKJICMHOBBIX KUCIIOT U OEJIKOB;
- METOJIbl HCCIICIOBAHNUS HYKJICHHOBBIX KHUCIIOT M OCIIKOB;
- OCHOBHBIC MOHSTHUS OMOMH)XEHEPUH;
- METOJIbl HCCIICIOBAHUS TCHOMA, TPAHCKPUIITOMA H IPOTEOMa;
- OCHOBHBIC MTOHATHUS OCITKOBOW U METa0OIMUECKON MHKEHEPHUH.
yMeThb:
- 1oJb30BaThesi VIHTEpHET M CIPaBOYHOW JHMTEpaTypod IO OHOJOTMH HAY4YHOTO M IPHKIAJHOTO
Xapakrepa JuIst ObICTPOro MOUCKa HEOOXOIMMBIX TaHHBIX M NOHSITHH;
- CpaBHMBAThH MEXTy CO00H cTpoeHuE, CBOMCTBA, PYHKIIUM OMOIOTHYECKUX 0OBEKTOB;
- IPUMEHSATh OCHOBHBIE METOJIbI (PU3UKO-XHMMUYECKON OMOIOTUY B HAYYHBIX HCCIICAOBAHUSX.
BJIA/IETh:
- HaBBIKAMH OCBOCHUS OOJBIIOT0 00bEMa HH(POPMAIIHH;
- KYJIBTYPO# IOCTAaHOBKU M MOJCIMPOBAHUS OMOJOTHUESCKHX 33134 (PU3NKO-XUMHYECKON OHOJIOTHY;
- HaBBIKAMH TEOPETHYECKOTO aHaiu3a 3aJad TICHOMHUKH, TPAaHCKPUITOMHUKH, NPOTCOMHKH U
MeTaOOJIOMUKH, CBS3aHHBIX C HM3YUYCHHEM CBOWCTB OHOJIOTMYECKHX CHUCTEM Ha MOJCKYISIPHOM U
CYOKJICTOYHOM YPOBHSIX CTPYKTYPHOH OpTraHH3alny.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, 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.

IIpeoOpa3oBaHus MEPBUUHBIX TPAHCKPUIITOB Y SYKAPHOT, MPUBOIAIIME K CO3MAHUIO (PYHKIIHOHATBHOM
MPHK.

ATOMHO-CHJIOBAsI CIIEKTPOCKOIHSI MOJIEKYJI OHOIIOJIMMEPOB.
Perynsimust uannuanum perumkanuu y E. coli.




[TpuHIMI paboThl CKAHUPYIOIIUX 30HAOBBIX MUKPOCKOIIOB.

[Ipuunnbl Bo3HUKHOBeHUS MyTanuid. OCHOBHBIE TyTH pernapaiuu nospexaennii JJHK.
ATOMHO-CHIJIOBass MUKPOCKOTIHA.

Metunuposanne [JHK. MexanuzMbl MHaKTHBaMK reHOB Mpu MetuiaupoBanun JTHK.
Buoxummueckue u Onoduzrueckre MPUHITUITEI OHOCEHCOPOB.

benkn — akTHBaTOPBI TPAHCKPUIILIUK, UX JIOMEHHBIE CTPYKTYPbl. DH3UMOJIOTHS O0IeH peKOMOUHAIIMN
y E. coli.

PHK-nonumepassl 3ykapHorT.

Teopernueckue U 3KCIIEPUMEHTAIBHBIE METO/IBI UCCIICAOBAHMS METab0IN3Ma.
ITonBW)KHBIE 21IEMEHTHI B TEHOME.

IIpumMeHeHEe KBAHTOBBIX TOUEK B HAHOTEXHOJIOTUSX.
Bexropusie cucremsl. [1nazmMuapl, parMuasr 1 KOCMUABIL.
OnHOMEpHBI refb-31eKTpodopes.

[Toaxoap! K KOPPEKLIUHU TEHHBIX AEPEKTOP.

Teopus 1 IpakTUKa CaliT-HAIPABIECHHOIO MyTareHes3a.
OCHOBHBIE ATaIlbl SKCIIEPUMEHTA B OEIIKOBOM MH)KEHEPHUH.
JIByMepHBI Tenb-3neKTpodopes.

TexHoI0TUN NOMy4YeHUS! pEKOMOMHAHTHBIX OEIIKOB.
Mertozas! n30OKyCHpOBaHUs OEIKOB.

Bo Bpemst 3aHATHIZ MOTYT IIPOXOANTH HHTEPAKTHBHBIE OOCYKACHUS B yaTrax Kypca, 4To OyJeT sBIATHCS
JOMAIIHUM 3aJaHieM. BO3MOXXHO BBINOJHEHHE MAaTEHTHOTO IOMCKa B KaueCTBE CaMOCTOSITEIBHON
3a7a4d. YCIEIIHOe BIOJHEHUE BCEX 3a/IaHUi 110 KypCy U BBIITOJHEHHE KOHTPOJIBHBIX CPE30B 3HAHUIM
JlaeT MPEUMYIIECTBO Ha MU depeHITUPOBAHHOM 3a4eTe.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[Tpumeps! OuIETOB:

Buner Nel
1. Komnpuessie monexynsl JJHK u nonstue o ceepxcnupanuzannn JJHK.
2. KannmispHele, MAarHUTHBIE U 2JIEKTPUUYECKHE JIOBYIIIKH.

Buiet Neo2

1. [IpeoOpazoBaHusl TEPBUYHBIX TPAHCKPHUITOB Y JYKAPHOT, NPUBOAALIME K CO3/IaHHIO
¢dynknnonansHoi MPHK.

2. ATOMHO-CHIJIOBasI CIIEKTPOCKOITUSI MOJIEKYJT OMOTIOIMMEDPOB.

Buer Ne3
1. Perymsinus uHunmanuu perukanun y E. coli.
2. TlpuHiun paboThl CKAHUPYIOIIUX 30HI0BBIX MUKPOCKOIIOB.

buner Ne4
1. IlpuunHbl BO3HUKHOBEHHS MyTanuii. OCHOBHbIE MMyTH perapaiuu nospexaenuit JTHK.
2. ATOMHO-CHJIOBas MUKPOCKOTIHA.

bunet Ne5
1. Metunuposanue JIHK. Mexanu3mbl HHaKTHBaLWK TeHOB Tipu MeTuiaupoBanuu JJHK.
2. buoxumuueckue u 6Mopu3nIeCcKue MPUHITUITBEI GHOCEHCOPOB.

Buner Ne6

1. benku — akTUBaropbl TPAHCKPUIIIMHM, WX JOMEHHBIE CTPYKTYypbhl. DH3HMOJOTHS oOIIeh
pexomOuHaruu y E. coli.

2. Kon¢oxkanbHasi MUKPOCKOIIHSL.



buner Ne7
1. PHK-nonumepasbl 3ykapHoOT.
2. Teopernyeckue M SKCIIEPUMEHTAIbHBIE METOABI CCIIEIOBAHMS METa00IN3Ma.

Buer Ne8
1. IloaBuXXHBIE DIIEMEHTEI B TEHOME.
2. llpuMeHeHHE KBAaHTOBBIX TOUEK B HAHOTEXHOJIOTHSIX.

buner Ne9
1. Bexropusie cuctemsl. [Tna3musl, parMuap 1 KOCMHIBL.
2. OnmHOMEpHBI refb-31eKTpodopes.

Buner Nel0
1. Tloaxomel K KOPPEKIMHU TE€HHBIX Ie(PEKTOop.
2. Teopwus u NpakTUKa CalT-HAIIPABICHHOTO MyTareHesa.

buner Nell
1. OcHOBHBIE 3TaIbI YKCTIEPUMEHTA B OEIIKOBON MHIKECHEPUH.
2. JIByMepHBIi renb-31eKTpodopes.

buner Nel2
1. TexHoNOTMH MOTYYCHHUS PEKOMOMHAHTHBIX OCJIKOB.
2. Mertozpl n30(oKycupoBaHus OSIIKOB.

Kpurepun onennBanus
Onenka ommyao (10 OamnoB) - BBICTABIISIETCSI  CTYACHTY, I[TOKa3aBIIEMY BCECTOPOHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBIAIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Onenka ommyHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE PU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.
Onenka ommyHO (8 OamwioB) -  BBICTABISIETCSl  CTYHACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATBHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.
Onenka xopomuio (7 6ayuIoB) - BBICTABIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
10 CYLIECTBY U3JaraeT €ro, yMeeT IPUMEHSTh IIOJIyYE€HHbIE 3HAHUS HA IPAKTHKE, HO HEAOCTAaTOUHO
rpaMOTHO 00OCHOBBIBAET MOIYUYCHHBIEC PE3YIIBTATHI.
Onenka xopoio (6 6ayuIoB) - BHICTABISIETCS CTYACHTY, €CIIM OH TBEPJIO 3HAET MaTephall, TPAMOTHO H
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa NPAKTHUKE, HO JOIYCKAaeT B
OTBETE WJIM B PELLECHUM 33a4 HEKOTOPbIE HETOUHOCTH.
Onenka xopomo (5 0aiIoB) - BBICTABISIETCS CTYIACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall,
IPaMOTHO U IO CYIIECTBY W3JIaraeT €ro, yMeeT IPHUMEHATh [OJIyuY€HHbIE 3HaHWs Ha IPAKTUKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUUYECTBO HETOUHOCTEH.
OneHka ymoOBIETBOPUTENBHO (4 Oama) - BBICTABISETCS CTYACHTY, NOKa3aBlleMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jieibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOYKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.



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.



