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

YTBEPXJIEHO
JupexTop pu3TEeX-IMIKOJIbI
OHMOJIOrHYeCKOM U MeTUIIMHCKOI
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JUCHHUIIMHE: DU3NKO-XUMHUIECKHE METOBI UCCIICIOBAHUS OUOTIOIMMEPOB
10 HAMPABJIECHUIO: Buorexnonorus
npopuJib NOArOTOBKHU: Buorexnonorus

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
kadempa MONEKYIIPHON U KIIETOYHOU OMOJIOTHI

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBbI IPOMEKYTOUHOM arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 15 gac.
Bcero gacos: 45, Bcero 3ad. ef.: 1

[Iporpammy cocraBui: I1.M. Py6nioB, a-p 6uon. Hayk, npodeccop

[Iporpamma obcyxneHa Ha 3aceqannu Kadenpsl MOIEKYISIpHOM 1 kietouHor 6uonoruu 02.04.2020



AHHOTANMA

Ilenpro 1aHHOW AMCHMIUIMHBI SIBISETCS OCBOGHHME W IOHMMaHME CTyJICHTaMH (U3NYECKUX |
(pM3UKO-XMMUYECKUX OCHOB BCEX HambOoJiee MCIIONIb3yEMbIX METOAOB OMOXUMHUH U MOJICKYJISIPHOW OMOJIOTHH.
CoennHeHNe TEOPETHMUECKUX 3HAHUM, MOJYYEHHBIX Ha MepBbIX Tpex Kypcax MOPTU c mpaxkTuueckumu
MetonukaMu. CTymeHT mocie OCBOEHHUSl Kypca OydeT MOHMMaTh (pyHIaMEHTaJbHbIE OCHOBBI METOIOB
COBPEMEHHOM OMOXMMMHU M MOJICKYJISIPHON OMOJIOTMH, METOAMKU M MaTe€pHalIbl, HCIIONIb3yeMble B OMOXUMHHU U
OMOTEXHOJIOTUH, BO3MOXHOCTH MPHWJIOXKEHHS IONYYEHHBIX 3HAHUH B MeAuUuHe, (apMaKoJIOTHUy,
OMOTEXHOJIOTUHU U JPYTUX CMEXKHBIX 00ACTSX.

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

OCBOCHHE M TOHMMAaHHE CTyACHTAaMH (U3NYECKUX U (PU3MKO-XUMHUYECKHX OCHOB BceX HamOoiee
UCTIONIb3YEMBIX METOJI0B OMOXUMMHU U MOJIEKYIApHOM Ononorun. CoeMHeHNe TeOPETUIECKNUX 3HAHUM,
MOJTyYEHHBIX Ha MepBbIX Tpex Kypcax MPTU ¢ mpakTHueckuMu METOTUKAMH.

33)13‘11/[ JAUCHUIIINHBI
¢ CO3JaHHuC (bPISI/IKO—XI/IMI/ILIeCKI/IX OCHOB 3HAHHI METOAOB 6I/IOXI/IMI/II/I;

¢ CO3JaHUC YCTKOIO IMPEACTAaBJIICHUA O TOM, Ha YCM OCHOBAHbI MCTOAMUKHU, KOTOPBIMU OHU IMOJIB3YHOTCA
1 KaKOBbI I'paHUILIbI UX TPUMCEHUMOCTH;

*  ¢opmupoBanue (yHJaMEHTAIbHBIX OCHOB, HEOOXOAMMBIX ISl CEPhE3HON SKCIEPUMEHTAIbHOM
pabotsl B 061acTH OMOXMMHH U MOJICKYJISIPHOM OMOIOTHH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHI[I/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

VYK-1.1 Ananusupyert 3aaady, BeIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 3a1a4U

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BbIOUpaeT
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! MOCTaBICHHON

YK-1 CriocobOeH oCyIIecTBISTh ITOUCK, -

KPUTUYECKNH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX NIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamortHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VYK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOZMOXKHBIX BApUAHTOB PELICHUS 3a1a4H

VYK-2.1 ®opmynupyer COBOKYMHOCTb B3aUMOCBS3aHHBIX
3aJad B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHKCHHUE. Omnpenenser
OXHJIa€MbIE PE3yJIbTaThl PEIICHUS IOCTABICHHBIX 33134

YK-2 Cnocoben onpenensite Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOM LIEH U BEIOHPATH
OINITHMAJIbHBIE CITIOCOOBI UX PELICHUS, UCXO/IS H3
JEHCTBYIOIHX ITPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTpaHUYCHUHI

VYK-2.2 IIpoektupyerT peleHue KOHKPETHOH 3ajadu
MPOEKTa, BBHIOWpAs ONTHUMAIBHBIA CHOCOO €€ pelIeHHUs,
UCXOAsl M3 JEHCTBYIOIIUX MPABOBBIX HOPM W HMMEIOLIMXCS
PECYPCOB U OTpaHUYEHUI

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 CniocobeH u3yyarb, aHaJIU3UPOBATH, HAMEYATD MyTH €€ PEICHHS

HCIIOJIB30BATh OMOJOIHYECKIE O0OBEKTEI U
MPOIECCHI, OCHOBBIBAsICh HA MATEMATHYCCKHX,
(bU3NUECKUX, XUMUICCKHUX, OMOJIOTHYSCKIX
3aKOHAX, 3aKOHOMEPHOCTSAX U B3aUMOCBSI3AX

OIIK-1.2 CnocobeH cTpOuUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:



[l ¢yHmaMeHTaIbHBIE OCHOBBI METOIOB COBPEMEHHOI OMOXUMMHU M MOJIEKY/ISIPHOM OHOJIOTHH;
[J METOOUKHM M MaTepHalibl, UCIIOJIb3yeMble B OMOXUMHUHU U OMOTEXHOIOTHH;
[/ BO3MOYKHOCTH NPHJIOKEHHS TOJyYCHHBIX 3HAHUH B MEAUIMHE, (hapMaKoJIOruu, ONOTEXHOIOTUH U
IPYTUX CMEXHBIX O0ACTSIX.
YMETB:
00 ¢opmynupoBarh 3a7ady 1 IOHUMAaTh BOBMOXXHOCTH HCIIONB3yEMbIX METOJIOB;
[J BIaJeTh TEXHUKOH IMOMCKA U aHaln3a HHPOpMaIuK, Haxoaumol B IHTepHeTe;
[l nenaTh NpaBHUIIBHBIE BBIBOJBI U3 COITOCTABIECHMSI PE3YABTATOB TEOPUH U SKCIIEPUMEHTA;
[]  TOIB30BaThCS CBOMMH 3HAHUSMM U pelleHus (yHAaMEHTalIbHBIX M NPUKIATHBIX 3a7ad U
TEXHOJOTMYECKUX 3a/1a4.
BIIAJIETh:
{1 OCHOBHBIMH METOJaMH OMOXMMHUH U MOJICKYJIIPHOM OHOJIOTHY;
[J HaBBIKAMH CAMOCTOSITENILHON paboThI B 1aboparopun u MHTepHeTe;
[l KyJabTypoil TOCTAaHOBKH M MOZETMPOBAHUS B MOJICKYJIIPHOM OHONIOTHH;
[J  HaBbIKAMHM TIPaMOTHOW 0OpabOTKH pE3ylbTaTOB OIBITa W COIMOCTABICHHUS C TEOPETHUYCCKUMHU
JAHHBIMU;
[/ TIpakTHKON MCCIIEOBAHMS U PEIICHUS TEOPETUUECKUX U MPUKIAIHBIX 33]1a4.

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
Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora
1 AncopOuunonHast xpomarorpadus 2 1
2 Addunnas xpomartorpadus 2 1
3 buounmnst 2 1
4 BBeaenue. OOmuii moaxon K BELAEICHUIO 5 1
OMOTIOMMEPOB.
5 I'enb-¢uibTpanys Kak METOA pa3AeiIeHUs ) |
MaKpPOMOJIEKYJ B paCTBOpE
6 N3zosnexrpodoxycupoBaHue 2 1
7 NMMyHOXMMHYECKHE METOMBI 2
8 Nmvmyno3nexTpodopes 2 1
9 HNonobmennas xpomarorpadust 2 1
10 Mertons MOy YCHHS JKCTPAKTOB 5 1
OHMOJIOTHYECKUX MaTepHuasoB
11 Mukpo- u ynbTpaduiIbTpanus 2 1
OO0mue [IPUHLUIIBL yCTpoicTBa
12 |xpomarorpaduueckoit CHUCTEMBI 2 1
BbIcokoro aasiieHus (HPLC)
13 VnerpaneHTpudyrupoBaHmue 2 1
14 |Dnextpode3 HyKIEHHOBBIX KUCIIOT 2 1
15  |Dnexrpodopes 1 1
Onexrpodope3 B [IAAI' B npucyrcTBUM
16 1 1
SDS
Nroro gacos 30 15
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.




4.2. CopaepxaHue IUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 7 (OceHHmi)
1. AncopOrrionHast xpomatorpadus

Ancopbrmonnas xpomartorpadusi. Hocurenu. ['mapokcunanmnarut. [Topuctoe cTekiio, BO3MOKHOCTH
MPUMEHEHHsI IOPUCTOTO CTEKIIa I 3(PEKTUBHON OYNCTKU BUPYCHBIX YaCTHIL.

2. Apdunnas xpomarorpadus

Addunnas xpomarorpadus. OOIIre TPUHIUIBI METO/Ia M BO3MOKHOCTH MeTO/a. THIIBI XUMUYECKON
NPUIIMBKKA ~ JUraHgoB mnpu  apduuaHOM  Xpomarorpaduu. Pa3znuyHble BHIBI  JIUTAHIIOB.
[lceBnoapdunnas xpomarorpaduss Ha OKpalleHHbIX copOeHTax. HaHecenme wmarepuana.
HMMMyHOCOpPOSHTHI, TONMKIOHAIBHBIE W MOHOKJIOHAJIBHBIE aHTHTeNa. HaHeceHme marepuana u
amonus ¢ apdunnoro copberta. CriocoObI MoK, XaoTporHble conr. His-6 XBOCTBI Kak criocoo
BBIAEICHUS OEIIKOB.

3. buounrer
Uro Takoe 6mounmnsl. Turel OnouumoB. [[jist 4ero npuMeHsrOTCs.
4. Beenenne. OOmuii moX0 1 K BEIICTICHUIO OHOTIOTMMEPOB.

Kputepun xopomero Boiaenenus. MacmraObl Beigenenus. (Lab. Scale, Pilot scale, Large scale).
Mertonel u3MepeHHsT KonmudecTBa Oeika B romoreHare. (CrnemmainbHble cyOcTparsl, ad(GuHHBIC
JWTaHgsl, MMMYHHBIE MeToAblLL[BETHBIE peakuuu IS ONpeNeNeHHs COAep)KaHus (EpMEHTA).
Xumudeckas U pepMeHTaTUBHAsI YUCTOTA (DEPMEHTOB.

5. T'enb-uabTparyst Kak METOA pa3AeeHNUsl MAKpPOMOJIEKYI B PacTBOpe

Ipunnuner meroga. OOmME XapaKTEPUCTUKH MATPHIl Ui Telb-QuisTpanud. Bo3amMoxHOCTH
MeTofa: OT O00ECCOJIMBAHUS O OIPEACICHUS MOJCKYISIPHOTO Beca MaKpOMOJEKyd. Paszmeps
KOJIOHOK, CKOPOCTB DJTIOINN, CBOOOHBIA 00BEM.

6. N3031exTpodokycupoBanne

N3o03nexrpodokycuposanue. [Ipuniun metona. AMponunsl. M3031eKTpodoKycrpoBaHre B KOJIOHKE
B rpaguente caxapo3sl. NUDO® B reme. IlpenaparuBHoe MDD B cycnensun. JIBymepHbIit
anekrpodopes. Meroa O’ Dappenna.

7. IMMyHOXUMUYECKUE METObI

NMmyHoxuMuyeckue MeToapl. MeTojbl, OCHOBaHHbBIC Ha armitoTuHauu: peakuusi PIITA, narekcsl.
[Mpumenue narekcoB st 0OHapyxkeHus: pesmarougHoro ¢akropa (P®). Meron ELISA. Bapuants
Merona ELISA. Hossie meToasl ummyHoxumun: Mmetoy ABICAP.

8. UmmyHO3mekTpodhope3

OOumme mnpuHOMIBI MeToda. Merox [BOMHOM paguanbHOW HMMMYyHOIUGGY3UH YXTEpIIOHH.
Nmmynoanextpodope3d no I'padap u Yunbsimc. Meron Jlopemna («PakeTHbl snekTpodopesy).
JBymepHBIF UMMyHO31ekTpodopes nmo merony Knapka u ®@pumena. MmmyHoOmoTTHHT — «BectepH
6110T».

9. NonobmenHast xpomatorpadust



HNonobmennas xpomarorpadusi. KaTmoHOOOMEHHUKH ¥ aHMOHOOOMEHHUKU. XHMMHUYECKasl MpUpoaa
MHOTEHHbIX Ipymnn. Mertoas! HaHeceHus MeTepuana. CriocoOsl amouun. ['paguentsl. KogoHouHas u
«0aTun» xpomarorpadus. [ mapodobuas xpomarorpadus. Hocurenu. dmronus.

10. MGTOI[LI MOJIYyUCHUS SKCTPAKTOB OHOJIOrHYECKUX MarcpuaioB

CriocoObl  paspymieHust kinetok. OCHOBHBIE THIBI ToMOreHH3aTopoB. ComroOumu3anysi OeIKoB.
Metonbl Ha4aJ bHOW OYUCTKM MAaKPOMOJICKYJ — BBICAIIMBAHHE, OCAXKJICHHE OpPraHUYECKUMH
PacTBOPUTEIISIMH, HU3KOCKOPOCTHOE IIeHTpH(yrupoBanue. IHruOUTOpHI poreas.

11. Mukpo- 1 ynbTpaduibsTpanys

Muxkpodunsrpauusi U ynbTpaduibTpalusi, OCHOBHbIE NPUHOMIBI MeToaa. OOmacTu NpUMEHEHHs,
pasMepbl OTneNseMbIX 4YacTull. OUIbTpbl IyOMHHOTO M IOBEPXHOCTHOTO 3ajaepkaHus. CrocoOsbl
cMeHbl Oydepa: auanu3 1 obeccoarBaHre Ha KOJIOHKE ¢ copoenToMm Tuma G-50.

12. O61ue npuHIMIBI YCTpoiicTBa XpoMarorpadudeckoit cuctemsl Boicokoro gasneHust (HPLC)

Hacocpl, cOpOeHTBI, MHKEKTOpHOE ycTpoiicTBO, KoioHkH. FPLC-xpomarorpadudeckas cucrema.
O06nacth IpUMEHEHUST U 0COOEHHOCTH.

13. YnprpanenTpudyrupoBanue

Oo6mme npuHUIbl MeToa. [lnaByvast TuioTHOCTH 4yactull. KoHcraHTa cenuMmeHTanuu. [pagueHThI
miotHOCTH. PoTopel. O61acTh UX MpUMEHEHUS.

14. DnexTpode3 HyKIEHHOBBIX KUCIIOT

Onekrpode3 HYKICHHOBBIX KHCIOT. OIIONUS HYKJICHHOBBIX KHCIOT u3 reiist. CeKBeHUpOBaHHE
HYKJIEHMHOBBIX KHCIOT. Metox Makcama u I'mmpbepra. Mertog Coamkepa. Meron PCR.
Accumerpuunbiii PCR. Real time PCR. CekBennpoBanue ¢ nomonisio PCR. CaysepH-610T.

15. DnekTpodopes

Onexrpodope3. OcHoOBHBIE NpUHIUNB MeToAa. OCHOBHBIE BUIBI 3MekTpodopesa (B Oydepe, B
MPOTOKE, B KamWUIspe, B YCIOBHUSX MUKpPOTPaBUTAIlMU, B TpagueHTe, B reje). OCHOBHBIE BUABI
reyieil: arapo3Helid, nojauakpuiaMuaHbii. [Tonydenue reneid. [panueHTHbIC TeNH.

16. Dnexrpodopes B IIAAL B mpucyrcTun SDS

Onekrpodopes B [TAAT B mpucyrctBum SDS. Pasnenenue OenkoB MO MOJEKYISIPHOMY Becy B
cucreme Jlhmmiu. Hanecenme oOpasuoB. OkpammBanue ¢ momomibio Kymaccn. OxpammBanue
cepebpom ¢ momonipio AgNO3.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

Heo0xonnmoe ob6opynoBaHue 1Jis 3aHATHI: yaeOHAas ayqUTOPHs, OCHAIIEHHAs KOMIIBIOTEPOM U
MYJIBTUMEIUHHBIM 000pyIOBaHNEM (IIPOEKTOP, 3BYKOBasi CUCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas 1uTeparypa

1. OcuHoBbl 6uoxumuu [Teker] : yue6. mocooue Asst By30B / FO. b. @ununmosuu .— 2-e us., nepepad.
u non. — M. : Beicmas mkoia, 1985 .— 503 c.



[IpenocraBnsiercs Ha Kadeape:

2. b. Honrunr. Hogeiimue metossl nccnenoBanus omocucrem. M: Texnocdepa, 2005

3. W. Tunoxo, K. 3aysp, [Ix. Banr, [Ix. [larmucu. @usnueckas xumus. [[puHIATIEI 1 TPUMEHEHNE B
ounonornueckux Haykax. M: Texnocgepa, 2005

4. JI.A.Octepman. MeToapl UCCIIeIOBaHHS OSIIKOB M HYKJIEHHOBBIX KUCIOT. MockBa, MITHMO, 2002.
5. H0.b.®ununmnosuy. OcHoBbl OMoxumuu. znanue yerBeproe. «Arap», Mocka, «DnuHTa», Mocksa.
1999

JomnonHurensHas auTeparypa

ITpenocrasmnsiercs Ha kadenpe:

1. P.Croync. Metoasl ounctku OenkoB. «MUP» Mocksa. 1985 R.K.Scopes. Protein purification.
“Springer-Verlag”. New-York, Heidelberg, Berlin.

2. D.Jaane, ' Menpemmn, JI.Bepeuken. Dnexrpodopes B pa3aesieHul OHOJIOTHYECKUX MAKPOMOJIEKYIL.
“MHP” Mocksa. 1982.

3. T. Manunaruc. MonexynspHoe KIOHUpOBaHHE. MeTobl reHeTu4ecKoi nnxenepuu. “MUP”,
Mocksa. 1984.

4. JI.A.Octepman. MeTonp! nccienoBaHus OSJIKOB U HYKJIEMHOBBIX KUCIIOT. DieKTpodopes u
yasTpanenrpudyruposanue. “Hayka”, Mocksa. 1981.

5. lpaktuueckas xumus Oenka. [lox pen. A./lapope. Mup. Mocksa. 1989 1. 621c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

1. Hayunsle xxypHanbl (MonekyssipHas Ouonorusi, buoxumusi, Acta Naturae, u Jp.), JOCTYIIHbIEC Yepes
Internet Hay4dHbIe )xypHabL: http://scitation.aip.org/, http://www.sciencemag.org.

2. HoctynHsle uepe3 Internet 6a3bl JaHHBIX ¥ OMonH(popMarnueckue mporpammsl: Pubmed — NCBI,
OMIM — NCBI, UCSC Genome Browser u ap.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3YeMbIX NPH OCYLIECTBJICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

st wacty 3anstuii notpedyercs Zoom. Google Drive mis noctyna k Marepuanam Kypcea.
[TpuBeTcTBYeTCS HaIMYUE BO BpeMsi 3aHIATUI cMapT(GOHOB/HOYTOYKOB /ISl yU4aCTHsI B HHTCPAKTUBHBIX
YIPaKHEHHUSX.

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

CTyneHT, W3ydYarolmui JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

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

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTYJICHTA.

CamocrosiTenpbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4deOHOro MarepHuaja, MOATOTOBKY OTBETOB Ha BOMPOCHI, MpPEAHA3HAYECHHBIX [UIS
CaMOCTOSTENBHOTO U3yUEHUS;

— pelueHue 3aaad, MpeAIaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— IOATOTOBKY K BBINOJTHEHHIO 3aJaHUH TEKyIeW U MPOMEXYTOUYHON aTTECTAIUH.

[loka3zarenem BiageHHs MaTepHajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TEMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHM4YECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICIBHBIX TEM, BOINPOCOB, ClEIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MIpenoAaBaTelto.



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 KIIETOYHONW OMOJIOTHI

Kypc: 4

KBaJupuKaAnus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

Pa3zpaGoTunk: I1.M. Py6roB, n-p 6uon. Hayk, npodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

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
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

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

YK-2 CriocoGen onpenensiTe Kpyr 3a1a4d B
paMKax OCTaBJICHHOM LENH U BBIOMPATh
OINITHMAJIbHBIE CTIOCOOBI UX PELICHUs], UCXOIS U3
JEHCTBYIOIUX PAaBOBBIX HOPM, HMEIOLITHXCSI
PECYPCOB U OTpaHUYEHUI

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

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 CriocobeH u3y4arb, aHaTHM3UPOBATS,
HCIOJIb30BaTh OMOJIOTMYECKUE OOBEKTHI U
IIPOLIECCHI, OCHOBBIBASICH HA MAaTEMAaTHUECKUX,
(PU3NYECKUX, XUMUYECKHUX, OMOJIOTHUECKUX
3aKOHaX, 3aKOHOMEPHOCTSIX M B3aUMOCBA3IX

OIIK-1.1 CrocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuaTb IIyTH €€ PEeLECHUs

OIIK-1.2 CnocobeH CcTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocobeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIbTaTOB

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pe3ynpTare H3Yy4YCHUA JUCHHUIIIMHBI «DPU3BNKO-XUMHUYISCKHE METOAbl MCCIICIOBAHUS 6I/IOHOHI/IMepOB»

00yJaroNuiCs JTOIDKEH:

3HAThb:

[J ¢yHaaMeHTaIbHbIE OCHOBBI METOI0B COBPEMEHHOM OMOXUMHUH U MOJIEKYJIIPHON OMOJIOTHH;
[l METOIUKH U MaTepHajIbl, UCIIOJIb3yeMble B OMOXUMHUU M OMOTEXHOJIOTHH;
[J  BO3MOYKHOCTH MPHJIOKEHUS MOyYECHHBIX 3HAHUHM B MeAULMHE, (apMaKoIIOTUH, OMOTEXHOJIOTUN H

JPYTHX CMEKHBIX 00IacTsX.

TCXHOJOTUYCCKHX 3a1a4.
BJIAA€Th:

(dbopMynHMpoBaTh 3a/1a4y ¥ MOHUMATh BO3MOKHOCTH UCIIOJIB3yEMBIX METO/IOB;

BJIaJIeTh TEXHUKOW NIOMCKA M aHaIU3a nHpopMannu, Haxonumon B lHTepHeTe;

JieJ1aTh [IPABUIIbHbBIE BBIBOJIbI U3 COIIOCTABICHUSI PE3YJIBTATOB TEOPUU U IKCIIEPUMEHTA;
MIOJIb30BATHCSl CBOMMH 3HAHMSIMHM JUIS pelleHus] (yHAaMEHTAIbHBIX M NPUKIaIHBIX 33734 U

[J OCHOBHBIMH METOJaMH OMOXHMHUHU M MOJIEKYJIAPHON OHOIOTHH;
[l HaBBIKAMH CaMOCTOSITEIbHON paboThI B 1abopatopuu u MHTEpHETE;
[J KyJnbTypOH MOCTAaHOBKH U MOAEIMPOBAHUS B MOJICKYJISIPHON OMOJIOTHH;

[J  HaBBIKAMH TPaMOTHOW 00paboTKH
JaHHBIMHU;

PE3yabTaTOB OIIbITA W COIIOCTABJICHUA C TCOPCTUYCCKUMU

[J NpakTHUKOH MCCIENOBaHUS U PELEHHs TEOPETUUECKUX U IPUKJIAJHBIX 3a/1ad.

3. IlepeyeHb THNOBLIX (PMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

Bo BpeMs Tekyl1ero KOHTpoJIsl CTYJEHT JOJKEH YMETh OTBETUTD Ha CIIELYIOIIUE BOIIPOCHI:




Kputepun xopomero BeigesneHus (epMeHTOB. MeToabl OLIGHKM KOHIEHTpauuu QepMeHTa B
KyJIbTypanbHO# kunkoctd. Meton Jloypu u apyrue cnocoObl U3MEpEHUs] TOTadbHONW KOHIIEHTPAIUU
Oenka.

MeTozsl pa3pyLeHHsI KJIETOK U cono0mmm3annu 0enkoB. UHruOuTOpsI poreas.
DU3NKO-XUMHUUECKHE OCHOBBI METO/1a Tenb-hrinbTpannu. Kak pazaenstorcs Tsxenble U JIeTKue OeJIKu.

HNonobmennast xpomarorpadusi. KarnoHOOOMEHHWKM W AHMOHOOOMEHHMKH . OJIOHUS C
MOHOOOMEHHBIX KOJIOHOK.

Addunnas xpomarorpadus. OOmME TPHHIUIBI METOAa W BO3MOXKHOCTH MeTona. HaneceHue
Marepualia u dITIOIHS.

Onextpodopes. OcHOBHBIE NPHHIUIBI MeTona. OCHOBHBIE BHIBI dJeKTpodope3a. Buasl remeit mns
anekTpodopesa.

OnexTpodope3 HyKIEHHOBBIX KHCIOT. CEeKBEHHpOBaHHE HYKJIEHHOBBIX KHCJIOT. Merox Makcama u
l'unb6epra. Meton Canmxepa. Meton PCR.

Onexrpodopes B [IAAT B mpucyrcTBuu SDS. Pa3nenenue OeKOB 10 MOJEKYISIPHOMY BECY B CUCTEME
JIammun.

UzosnexTpodokycupoBHre. AMdonuHbl. JIByMepHBIH 21eKTpodopes.

NmMmyHOXMMHUYEeCKHe MeToAasl. MeTonpl, OCHOBaHHBIE Ha arrroTuHanmu: peakius PIITA, marekcsr.
[Ipumenue narekco st oOHapykeHUs peBMaTouaHoro (akropa (P®). Merox ELISA.

Ummynosnexrpodopes. UmmyHobnorTuar — Becrepn biot.
bruounnsr. KoncTpyknnn unnos. Bo3aMoxHOCTH METOAA.

Bo Bpemst 3aHATHII MOTYT IPOXOANTH HHTEPAKTHBHBIE OOCYKACHUS B yaTax Kypca, 4To OyJeT sSBIATHCS
JOMAIlHUM 3aJaHieM. BO3MOXXHO BBINOJHEHHE MAaTEHTHOTO IOMCKa B KAaueCTBE CaMOCTOSITEIBHON
3a7a4d. YCIEIIHOE BITOJHEHUE BCEX 3a/IaHUi 110 KypCy U BBIITOJHEHHE KOHTPOJIBHBIX CPE30B 3HAHUIM
JlaceT MPEUMYIIECTBO Ha MU depeHITUPOBAHHOM 3a4eTe.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuarouuxcst

[Ipumepsl OuIETOB Ha 3a4eTe:

Buiet Nel.

Kpurepuu xoporiero BbifieieHuss (epMeHTOB. MeToibl OICHKH KOHIEHTpanuud (GepMeHTa B
KyJABTypanbHO# xunkoctu. Meton Jloypu u apyrue crocoObl U3MEPEHHUs] TOTAIBLHOW KOHIICHTPAIUN
OeKa.

buner Ne2
MerTo/ibl pa3pyieHust KIETOK U como0mmm3annu 6enkoB. MHrHOUTOpEI poTeas.

Buer Ne3
OU3NKO-XUMHUECKHE OCHOBBI METO/1a TeNb-(QMIbTpannu. Kak pa3aenstorcs TsKenblie U JIeTKHe OeIKH.

Buner Ne4

HNonobmennast xpomarorpadus. KaTnoOHOOOMEHHMKM ¥ aHHOHOOOMEHHWKH . OIIOMUS C
MOHOOOMEHHBIX KOJIOHOK.

Buier Neo5

Adounnas xpomarorpadusa. OOmue NPUHLMIBI METOJAa M BO3MOXHOCTH MeTona. HaHecenwue
Marepuaia v dTOLHA.

Buner Ne6

Onextpodope3. OcHOBHbIC NMpHHIMUIBI MeTona. OCHOBHBIC BUBI 3JeKTpodope3a. Bumpl remeit ass
anekrpodopesa.

Bbuier No7



OnexTpodope3 HyKIEHHOBBIX KHCIOT. CEeKBEHHpOBaHHE HYKJIEHHOBBIX KHCJIOT. Metox Makcama u
l'unb6epra. Meton Canmxepa. Meton PCR.

Buier Ne8

Onexrpodopes B [IAAT B mpucyrcTBuu SDS. Pa3nenenue OeKOB 10 MOJIEKYISIPHOMY BECY B CUCTEME
JIammun.

buner Ne9
UzosnexTpodokycupoBHre. AMdonuHbl. JIByMepHBIH 21eKTpodopes.

Buner Nel0

NmMmyHOXMMHUYEeCKne MeToAasl. MeTonpl, OCHOBaHHBbIE Ha arrroTuHanmu: peakius PIITA, marekcsr.
[Ipumenue narekco st oOHapyskeHUs peBMaTouaHoro (akropa (P®). Merox ELISA.

Buier Nell
Ummynosnextpodopes. UmmyHobnorTuar — Becrepn briot.

Buier Nel2
buouunel. Koncrpykuuu ynmnos. Bo3amoxHocTu MeTona.

Kputepun onennBanus

Onenka ommyao (10 OamnoB) - BBICTABJISIETCSl  CTYAEHTY, II0Ka3aBIIeMy BCECTOPOHHME,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
INPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka ommyHo (9 0OamioB) -  BBICTAaBISIETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHNH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Onenka omm4yHO (8 0amwioB) -  BBICTABISIETCS  CTYJACHTY, II0Ka3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PEIICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
peIeHui, ¢ HEKOTOPBIMH HEIOYETAMH.

Ouenka xopouio (7 6ayIoB) - BBICTABISETCS CTYICHTY, €CIM OH TBEPJO 3HAET MaTepHaj, TPaMOTHO M
[0 CYIIECTBY H3JIaraeT €ro, yMeeT NPHUMEHATh IOJyYEHHBbIE 3HAHMSA Ha MPaKTHUKE, HO HEAOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.

Onenka xopomio (6 6ayuIoB) - BBICTABIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[I0 CYILIECTBY H3JaraeT €ro, yMeeT NPUMEHATh NOJIY4YEHHbIE 3HAHUS Ha IPAKTUKE, HO JIOIYCKaeT B
OTBETE WM B PEIICHUH 3a/1a4 HEKOTOPbIE HETOUHOCTH.

Onenka xopomio (5 0aiioB) - BBICTABISETCS CTYJCHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall,
TPAaMOTHO ¥ IO CYIIECTBY HM3JIaraeT €ro, yMeeT NMPHMEHITH IOJyYeHHbIC 3HAHMS Ha IpPAKTHKE, HO
JOITyCKaeT B OTBETE MJIM B PELICHHH 3a/1a4 JOCTaTOYHO OOJIBIIOE KOJINYECTBO HETOYHOCTEH.

OrneHka yIOBICTBOPUTENHHO (4 Oamna) - BBICTABISIETCSl CTYJACHTY, MOKa3aBileMy (parMEHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH 0Oa30BBIX MOHSITHMH,
HapyLIEHUs JOTUYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUN MPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Omnenka ymoBieTBOpUTENbHO (3 Oamna) - BBICTABISIETCSl CTYIACHTY, MOKa3aBileMy (parMEeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, AOMycKaloulemMy OmHOKH B (QopMyaupoBKax 0a30BbIX MOHATHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTENbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYallHH.

OueHka Hey10BIETBOPHUTENBHO (2 Oaa) - BEICTABIISETCS CTYJCHTY, KOTOPBIi He 3HaeT OoJbIIeH YacTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYCHHBIEC 3HAHUS NPH PEIICHUN
TUTIOBBIX 3a]a4.



Ouenka HeynoBieTBopuTenbHO (1 Gayur) - BBICTABIAETCS CTYAEHTY, KOTOPBI HE 3HA€T OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX MPAKTUYECKHX
3a/1ad.

5. MeTonuueckune MaTepuasbl, Onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Tpu npoBenennu yctHoOro auddepeHnpoBaHHOTO 3aueTa o0y4JaronemMycs npenocrasisiercst 30 MUHYT
Ha moarotoBKy. Ompoc oOyuwaromierocss Mo Ouiery Ha YCTHOM JIU(GQEpeHIIMPOBAHHOM 3a4eTe He
JOJDKEH TPEBHIIATh OHOTO aCTPOHOMHYECKOTO Yaca.



