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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IporpaMmy auCIUIUTHHEL pa3padoTai(a)(u): goreHT, K.H. [lynkuna E.B. (kadenpa mukpooduonorvu, [lenTp 6uonoru u
negarormyeckoro oopaszosanusi), EIVDudkina@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
OIlK-2 CriocoOeH TBOPYECKH UCIIOJIB30BaTh B MPO(eCCHOHATILHOM AeATeIbHOCTH 3HAHUS

(pyHIAMEHTATbHBIX M IPUKJIAJHBIX Pa3[esIOB AUCIUIUINH (MOAYJIei), OTpeaesIsTIonX
HAIPABJICHHOCTb IIPOrPaMMbl MarucTpaTypHl;

[K-2 CriocobeH (hopMyJIpOBaTh aKTyasIbHbIE 3aJaur NCCIeJOBaHUS 1 IJIAHUPOBATh SKCIIEPUMEHTHI
B 00J1aCTH M3YyUYEHHS KUBBIX OMOJIOTMYECKHX CUCTEM, MCIIONIb30BATh
OITBITHO-9KCIIEPUMEHTAIBHYIO U ITPUOOPHYIO0 6a3bl 110 TEMATHKE MPOBOJMMBIX UCCIIEI0BAHNH,
QHATM3UPOBATh PE3YJIbTATHI, OITyUYEHHBIE B XO/I€ PEIIEHHS NCCIIEI0BATENbCKHX 3a/1a4

OO6yyarnmuiics, OCBOUBIINI JUCHATUTAHY (MOJIYJIb):
HoyokeH 3HATh:

- AKTyaJIbHBIC 3aJa41 B obactu MO.HeKy.HHpHO—6I/IOJ10FI/I‘{CCKOFO aHajm3a
- METOANYECKUE TOAXOAbI IJId PEHICHUA HpO(pCCCI/IOHaIIbH])IX 3aJ1a4 B obmacTi MOHCKyHHpHO-6I/IOIIOFI/I‘{eCKOFO aHaJi3a

JoKeH yMeTh:

- CAMOCTOSITENILHO (DOPMYJIMPOBATh U AHAIM3UPOBATH 33/1a4 B 00JIACTU MOJIEKYJISPHO-OMOJIOTMYECKOrO aHaTN3a;

- OTIpeIeNIATh ONTUMAJIBHBIE METOIUIECKUE TOIXOIBI IS pellieHrsI MPOoheCCHOHANBHBIX 33134 B 00JIACTH
MOJIEKYJISIPHO-OMOJIOTMIECKOTO aHAIN3A.

JlomxeH B1afeTh:

- HaBBIKAMH OTIpEe/IeIICHUS IPUOPUTETHBIX U aKTYaJIbHBIX 33/1a4 B 00JIACTU MOJICKYJISIPHO-OMOJIOTMIECKOTO aHAIN3a

- METOJMYECKUMH MOJXO/IaMU [UIsl PEellieHus MPOECCHOHANBHBIX 32124 B 00JIACTH MOJIEKYJISIPHO-OMOJIOTMYECKOro aHaIN3a

JloJkeH IeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTb!

- K IPUMEHEHHIO METO10B MOJ'[CKyJ'[prHOI;'I OMOJIOTMH U FEHETHUECKOM HWHXXEHEPHU B KJIMHUYECKOU IMPaKTHUKE U
Hay‘{HO-I/ICCHCHOBaTeHbCKOﬁ pa60Te.

2. MecTo nucuumiuHbl (MoayJs) B ctpykrype OIIOII BO

Hannas aucuurimHa (MoayJib) BKJoueHa B paszaen "b1.B.07 ductumiunsl (Moaysm)" OCHOBHOW MpodecCHOHATBHON
obpasoBaresbHOI porpammbl 06.04.01 "Bronorust (MosekyisipHast U PUKJIAIHAST MUKPOOHOJIOTHs)" ¥ OTHOCUTCS K YacTH
OIIOII BO, popmupyemoii y4acTHUKaMHU 00pa30BaTeIbHbIX OTHOIICHUI.

OcBauBaercs Ha 1 Kypce B 2 cemecTpe.

3. O6beM qUCHATLIHMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCTBAa YacOB, BbIJeJEeHHBIX HA
KOHTAKTHYI0 pa6oTy o0yJaromuxcs ¢ npenogaparejeM (0 BUaM y4eOHBIX 3aHATHI) M HA CAMOCTOSITEJIbHYIO
padoTy odyuaromuxcsi

O61m1ast TPyIOEMKOCTh AUCIMTUTMHBI COCTABIIsAET 3 3aueTHHIX(bie) enuHutl(bl) Ha 108 aca(oB).

KonraktHas padora - 30 yaca(oB), B ToM urciie Jiekiuu - 10 yaca(oB), mpakTudyeckue 3aHsaTus - 20 yaca(oB), 1JabopaTopHbIe
padoTthi - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEILHOM padoThl - O yaca(oB).

CamocTrositenbHass padoTa - 42 yaca(oB).
Kontpons (3auér / 3x3amen) - 36 yaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJIST TUCIIUTLUIMHBL: 9K3aMeH BO 2 ceMecTpe.
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4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BU10B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAaGOThI O JUCHHUILIHHE (MO/IYJIIO)

Buapl 1 yacsl KOHTAKTHOI Pa6oThI, Camo-
HX TPYJA0EMKOCTh (B 4acax) CTOSI-
N Pa3zjennl iucuunumns: / Ce- Ulexkuun, Texmun{IIpakTu-[[ipakru-Jlagopa-Iadopa- TeJb-
MOIyJIst MECTP| Bcero | B 3J. |4eckue | yeckue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHs,| B 3J. [pabdoThL,| B3I pa-
Bcero | popme | Bcero | cpopme | Oora
Tema 1. DU3NUKO-XUMHUYECKUE CBOMCTBA OEJIKOB.
1. [MeToap! ¥X BBIAEIEHUS, OUNCTKHA U aHAJIA3a 2 2 0 2 0 0 0 4
7 Tema 2. XpomaTorpaduueckie MeToJbl aHAI3a 2 > 0 > 0 0 0 4
3. |Tema 3. CBoiicTBa HyKJIEMHOBBIX KACJIOT 2 2 0 0 0 0 0 4
4. Tema 4. MeTo/1b! BbIIEJIEHUS] HYKJIEUHOBBIX KUCJIOT 2 > 0 0 0 0 0 4
U3 KJIETOK
5 Tema 5. [TonmumepasHasi LieTTHast peakiys U ee 2 2 0 4 0 0 0 4
MoAU]pUKATIN
Tema 6. Jluraznas nenHas peakuus (JILIP, LCR),
6. [meron TpaHCKpunmonHon amrumpukanun (TA, 2 0 0 4 0 0 0 4
TAS)
7 Tema 7. Jlerekuus NpogyKTOB aMILTA(pUKaLUN 2 0 0 2 0 0 0 4
Tema 8. MeToppl HalIpaBJIEHHOTO MyTareHesa
8. 2 0 0 2 0 0 0 4
9 Tema 9. CexBeHMpOBaHNE HYKJIEUHOBBIX KUCIIOT 2 0 0 2 0 0 0 6
10.|Tema 10. AHau3 reHOMa, KapTUPOBAHUE 2 0 0 2 0 0 0 4
lToro 10 0 20 0 0 0 42

4.2 Cogep:kanne qUCIUATLUIHHBI (MO TyJIs1)
Tema 1. PuU3NKO-XMMHYECKHE CBOICTBA 0eJIK0B. MeTOo bl HX BbIJEJeHHs, OYMCTKH M aHAJIN3a

OUBNKO-XUMHUECKHE CBONCTBA OEJTKOB: cbopMa, MOJICKYJIApHasA Macca, U30JICKTpUUICCKasd TOUKA, paCTBOPUMOCTb. Mertonpt
BBIIEJICHUS U OYUCTKU OEJIKOB.

MeTonpl paspylueHHst TKaHel JUist BblaeneHus OenkoB. MexaHnueckue, XMMUIecKhe 1 (hepMEHTATHBHBIE CIIOCOObI
Je3UHTEr pallii OMOJIOTMYECKHUX MaTepHaioB. [ OMOTeHH3aTOpbl Y OpHHIa U JIpyTie HOXEBble TOMOTeHU3aTOPBI PH
Ppa3pyIIeHNH XUBOTHBIX U pacTUTENbHBIX TKaHel. ['omorenmsarop ITorrepa. MeTon pa3pyiueHus KI€TOK MpH IIOMOIIA
CTEKJISIHHBIX, METAJUIMYECKUX MM TUIACTMACCOBBIX aprKoB. IllapoBbie MenpHUIBL. MeTo 3aMOpaXUBaHKs U OTTaNBaHUS
TKaHU. Pa3pyIieHre KIeToK Mpy MOMOIIN YJIbTPa3BYKOBBIX AE3UHTErpaTopoB. PepMeHTaTHBHBIE M XUMUYECKIE METO/IbI
Ppa3pyleHus KJIETOK.

dpaximoHnpoBaHue OMOJOTMYECKUX MaKPOMOJIEKYJI ITPY IIOMOIIH CyJib(haTa aMMOHMS, CIIUPTA, AlleTOHA, HU3KOCKOPOCTHOTO
LEHTpU(pYTHPOBaHHUSL.

VibrpauenTpudyrupoBanue. PasneneHne GMOMOIMMEPOB IIPY MOMOIIM YIIbTpaueHTpudyru. Pusndeckue MpUHLKIIbL, JeXalye
B OCHOBE METO/Ia yJIbTPalleHTpU(yrupoBaHusi. Y CTPOICTBO U CKOPOCTHBIE apaMeTphl ybTaneHTpudyru. Turmst
yAbTpaneHTpudyrupoBaHusl.

Mukpo- 1 yibTpaduiIbTpanys, Kak METOJl KOHIIEHTPUPOBaHHUSI, Pa3/Ie/IeHNs] U OYUCTKY IMPOKOTO CHEKTPa OMOJIOrMYECKUX 1
XUMHUYECKUX MaKkpoMoJieKyJl. Tunbl (puiibTpoB. Y cTpoiCcTBO PUOOPOB IS YIbTpapUIbTpaLIiH.

Xpomarorpapusi. PpakMOHUPOBAHKE MAKPOMOJIEKYJI ITPU MOMOIIY XpoMaTtorpaduu. Xpomarorpadust Kak AByXgazHas
cucrema. Postk moaBUXHOM 1 HenmoABUXHOM (pa3bl. [JJuHaMHYeCKOe paBHOBECHE ITPU XpOMAaTorpapuyecKkoM Ipolriecce.
KosnuecTBeHHBIE XapaKTEPUCTUKHU XpOMAaTOr paprIecKoro mporecca. Y CTpoicTBO XpoMaTorpahuueckux CUCTEM HU3KOTO
BBICOKOTO JJABJICHHUS.

Anekrpodopes. OOLIME MPUHIIUITBI METOJA, CPEAa [Tl IPOBeIeHUs 31eKTpodopesa, COCTaB U THIHI reseil. [IpuHimnuanpHas
cxeMa Ipubopa st mpoBeieHus anekTpodopesa. PU3NKO-XUMUYECKHE CBOCTBA MaK POMOJIEKY.I,
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BIIHSIONIVE HA UX pa3JiesieHre pH d1eKTpoopese. DiieKTpodope3 B HATUBHBIX U JACHATYPUPYIONIHAX YCIOBUSIX. THITHI
puOOPOB st eKTpocopesa OenkoB. SDS-anekTpohopes 6ekoB B [TAAT. KoHIleHTpupyIolupe 1 pa3ieisionie reju.
IIpuMeHeHue TpaTMeHTHBIX U HerpaJleHTHBIe pa3essiomux reneit. Jderekims 6enkos. Kpacurem. Onpenenenue
MOJIEKYJISIPHON Macchl OEJIKOB.

BecrepH-010T, Kak METO/] BBICOKOCTIEIIM(PUYECKO# AETEKIINU OSJIKOB, CIOCOOBI UMMYHOXUMUYECKOH U (hOTO- POSIBKH
Ppe3yJIbTaToB.

Nzoanextpodokycuposanme (UIP). Ipunimnst merona. Co3nanue rpaguenta pH. Amgonunasl 1 iMmoounuas. [Tapamerpo
MaKpOMOJIEKYJI, BIUsIINE Ha pasaeneHue MerogoM U9®. Cpensl ms nposenenus M9®. Dugoocmoc B arapose. Kprsbie
TUTPOBaHMSI MaKpOMOJIEKYJI, osry4eHHble MeTogoM UD®. Ux ¢usndeckuii cMbic u mpumeHenue. [1pudopst aist UD.
IIpenapaTvBHOE U aHATIUTHYECKOE N3031eKTpooKycrpoBaHue. [IByMepHBIi anekTpodopes. 3agauu, peraeMble METOIOM
JBYMEPHOTO 3JIEKTpohopesa.

NmmyHoanekTpodopes. Teepaodasubiii ummynogepmenTHbiii anamm3 (MPA). UPA kak METOJ IETEKIMU OMOJIOTHYECKUX
MaKpoMoJieKyl1. iMMyHo(epMeHTHbIe KOHbIoTaThl. PepMEHTH 1 IIBETHBIE peakuud, TpuMeHsemMsbie it UPA. [Tpsamoit u
koHKypeHTHbI UDA. [Tpumenerane MDA nmsa MeqUIMHCKO-TMATHOCTHYECKHX LIENIeH.

Tema 2. XpomaTtorpaduyeckne MeTOJbl aHAJIU3A
I'enb-punbTpanmonHas xpomarorpadus. Xpomarorpadudeckoe (ppakMOHUPOBAHNE MaKPOMOJIEKYJI IO pa3Mepy.
OrnpejiesieHre MOJIEKYJISIPHBIX Macc OEJIKOB METO/IOM refib-(bUIIbTPAIIMOHHOM XpoMaTorpadum.

A)lCOp6L[I/IOHHaH XpOMaTOFpaq)I/ISI. Tunbt CI)I/BI/I‘{CCKI/IX B3aHMOHCﬁCTBHﬁ, Y4acCTBYIOHIME B ITPOLIECCEe COp6L[I/II/IZ JUITOJIbHBIC
BSaHMO)ICﬁCTBPIH, BaH—ﬂep—BaaﬂLCOBH B3aHMOHeﬁCTBHﬂ, BOJOPOJIHBIE CBA3U, MOHHBIC CBA3U.

PacnipenenurensHas XMaKOCTHas KOJIOHOYHAs XpoMmartorpadusi. Paszienenne BemecTs Mo pa3HUIle B UX pacCTBOPUMOCTSIX.
Cocras a3 npu HopmanbHO(pa3zoBoi (HPX) u obparHodaznoit (XOP) pacnpenenmurenbHbIX XpoMaTorpadusax. Hemogpuxaas
xuzakas aza. Criocodsl ee co3ganuss. MexaHn3M peryJMpoBaHus XpoMaTorpa(puyecKoro mpouecca Ipy pacrpeaeIuTeIbHON
xpomarorpaduu.

T'uapodobHas xpomarorpadust. PazaeneHue 6MOJIOrMUECKUX MAKPOMOJIEKYJT B pe3yJ/IbTaTe pa3iniuii B YPOBHSIX UX
ruipohOOHBIX B3aUMOJIEHCTBUI ¢ ruipohOOHBIMU IPYIIIIaAMK MaTpUKca copOeHTa. MexaHu3Mbl peryJimpoBaHusl POLECCOB
copOimu 1 gecopoimu. CopOeHTH! 11t ruapodoOHO Xpomartorpaduu.

HonoodmenHast xpomarorpacdusi. Mexanusm copOuuu. MoHorenHble rpymimsl. KoHTpHOHBL. KprBble THTpOBaHUS CHIIbHBIX U
cl1abbIX MOHOOOMEHHHKOB. M309/IeKTpruUecKas TOUKa Mak poMosieKyJl. Beibop nonooomenHuka. MoH-napHas xpomarorpadusi.

XpomarodokycupoBaHue ? XpoMaTorpaduueckuii MeTo | pa3zie/ieHus OeJIKOB Ha OCHOBAaHUM Pa3JIMUMiil B 3HAUeHUAX pl.
OcobeHHOCTH COPOEHTOB /1JIsl XpOoMaTO(POKYCHpoBaHHsl. MoJIeKyIsSIpHbIA MexaHu3M 3 dexTa ?pokycrupoBanus? mpu
XpoMaToOKyCUPOBAaHUH.

Adpunnas xpomarorpacdust. AncopOrusi BellecTBa Ha KOJIOHKE 3a cueT OMocnennpuIecKoro B3auMoaeHcTBIS. THITb
6rocrerUIEecKrX B3aNMOJCHCTBINA. XMMUYECKIE METO bl UMMOOHIM3AIK ap(pUHHBIX JIUraHA0B. MaTpHIpl COpOEHTOB /TS
adpdunnOl XpoMatorpaduu. YpaBieHue nmporeccamu copormu - qecoponuu npu adppuHHOM X poMaTorpadum.

Tonkocnoinas xpomarorpacdus (TCX). IpuHimnsl MeToaa. DKIpecc-paszzielieHne OUOIOrMYeCKUX MaK pOMOJISKYJI.
O6opynoanue u npudopst 11t TCX

Tema 3. CBoiicTBa HYKJIEeNHOBBIX KHCJIOT

Pusnyeckue u xummueckre cpoiicta JHK 1 PHK. Metoasl Moaudukanyy HyKJIEMHOBBIX KHUCIIOT, IEJIOYHON U KUCTIOTHBIN
rujiposin3. PepMeHTh, UCTIOJb3yeMble it pabOThI C HYKJIEMHOBBIMH KUCTIOTaMU. PepMEHTHI PECTPUKLIMK ¥ MOAUDUKALIUK
HYKJIEMHOBBIX KHCIIOT. CyOcTpaTHasi CieliupUIHOCTh 110 OTHOLIEHHIO K IPUPOAHBIM ¥ MOAUUIIMPOBAHHBIM HYKJIEHHOBBIM
KUCJIOTaM. PecTpuKTa3bl - OCHOBHOW MHCTPYMEHT IreHHOW MHXeHepur. OOIacTh MPaKTHYECKOTO UCTIONb30BAHUS
MOJIEKYJISIPHO-OMOJIOrMUECKUX MeTO/I0B. Bo3aMoxHocTH MeTos1oB. icToprst pa3BuTHs 3TOM 00NacTy uccienoBanuii. OCHOBHbIE
HanpasieHus JHK-nuarsoctuku.

Tema 4. MeTOIIbl BBIACJECHUA HYKJIEHHOBBIX KHCJIOT U3 KJIETOK

IIpoGonoaroroBka. OCHOBHbIE MPUEMbl OYUCTKU HYKJIEMHOBBIX KUCIOT. CoBpeMeHHble MeTopl ajist Beienenus: JHK (PHK) u3
kieTok. Meton Beiienennst JHK ogromarossiii (PHK) ¢ ncnions3oBanuem Tri reagent. Meton Beinenenns JHK (PHK) mytem
TepMHUYECKOro Jin3uca B npucytctBun copdenta. Meroa Beinenenus JHK (PHK) ¢ nomoiiibio (peHoIbHO- CITUPTOBOM
nenpotenre3auun. Beinenenve JHK (PHK) mytem ryannauHTHONMAHAT-(EHOI-XTI0POGOPMHOMN SKCTPAKIIHH.
OnHonpodupounsiii Mmetoa Beienenus: JHK (PHK) (ssupyiommii pactBop, uzonporanod, 6ydep). Meroa sxkcrpakiuu THK ¢
ucrnojb3oBaHreM Habopa DIAtomTM DNA Prep. Meron Boiesnenust [JJHK ¢ npumenennem nadopa ExtraGene DNA Prep.
Mertopa copbiu Ha cunvkarese. Meroa Boigesienust JJHK (PHK) Ha kosioHkax co crierpanbibiMu uiibTpamu. [loarotoBka
Marepraa K aMIMUKaMy 10 METOly MUHHITYJIOB M KOHLIEHTPUPOBaHUE MaTepuaia. AnnapaTtHoe oOecreueHue.
Pu6onaiizepsl.

Tema 5. Ilosiumepa3Hasi nenHas peakuus 1 ee MoguQuKauu

OO01ast XapaKTeprUCTHKa METOA0B aMILTM(PUKALIMN HYKJIEMHOBBIX KMCJIOT. [10AX0B! K KIIaCCH(PHUKAIUA METOOB
amrudukarmy. [IpuHIMITE TeXHOTOrMK aMIuTguKayy, ee dtansl. [lomvepasnas nenHas peakiws ([TILP). CymHocTs
Merona. HeoOxomumMbie peakTHBBI (KOMIIOHEHTBI PEaKIIMOHHOM cMecH) U obopyoBatue. [Tpaiimepst. Taq-IHK-nonumepasa.
Awmmundukatop (Tepmo-nukiep). Liukin aMmrmdukanmm, XapakKTepUCTHKA erO STAroB.
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TILIP c o6patHoit TpaHckpurueit (Reverse Transcription PCR, RT-PCR), Touchdown (Stepdown) ITLP, Bioxennas ITL[P
(Nested PCR), uBeprupoBannast [TLP (Inverse PCR), Acummerpuunast [THP (Asymmetric PCR), Jlonr-TITLP (Long- PCR).
LiPA-TTIP. ITHP in situ (PRIMS), mynabruriiekcaasi [THP (multi-PCR). Konuuectsennast [P B peanbHOM BpemeHu
(Quantitative real-time PCR). [IpuHuun merona, ero BO3MOXHOCTU, UCTOpUsI ITpuMeHeHUs1. OTianuus ot kiaccudeckou TTLP.
Moauduxanuu ITIP B peasibHOM BpeMeHHU.

Tema 6. JIuraznas nennas peaxkuus (JIIP, LCR), meToa Tpanckpunuuonsoi ammmduxkanun (TA, TAS)

Jluraznas uennas peakuus (JILP, LCR). [TpunHiumn metosa, ero BO3MOXHOCTH, UCTOPUS OTKpbITUs. Moaudukaiuu JILP.
Jlurasnasi nienHas peakiys ¢ 3anoHeHueM Oper. MysbrumiekcHas JILP (multi-LCR).

Meron tpanckpuriorHor amruigukanun (TA, TAS). Ilpuanmn MeTosa, ero BOSMOXHOCTH, MICTOPHS OTKPBITHS.
Camorpon3BoJibHas peruKanuys mnociegoarensHocteit (3SR). Meronq NASBA. Ammmdukanus ¢ BeitecHeHreM nenn (ABL,
SDA). Meton ¢ ucrionp3oBanreM QB-perumkassl.

Tema 7. /leTekuusa npoayKTOB aMILTH(pHUKAHT

HeTtekuys MPOAYKTOB aMILTM(UKALIMU METOJIOM refib-3JiekTpodopesa. [IpuHIunuanbpHpie OTInYus 1eKTpodopesa
HYKJICMHOBBIX KHCJIOT OT 3jieKTpochope3a Oenko. [IpumeHenue araposHoro ress u [IAAL npu snekTpodopese HyKJIenHOBBIX
KHUCJIOT. MeTobl BblIe/IeH s TUIa3MU]] U PECTPUKIIMOHHBIX (DparMEHTOB HYKJIEMHOBBIX KUCJIOT U3 arapo3Horo rejs. Jerexius
MPOIYKTOB aMIUTU(hUKAIIMU THOPUAN3AMOHHO-(PEPMEHTATUBHBIM METOJIOM C U3MEPEHHUEeM MHTEHCUBHOCTH OKPACKU
00pa30BaBIIETOCS MPOJAYKTAa KOJIOPUMETPUIECKUM, (PITyOPECIIEHTHBIM TN XEMUJTIOMUHECIIEHTHRIMUA MeToqaMu. MeToj
JIAHTAHOUJHOTO UMMYHO(JTYOPECIIEHTHOTO aHau3a. JleTeKis MpoAyKTOB aMILTM(UKAIIMU METOJIOM KOHBIOTAIIUH C
MOHOKJIOHAJIbHBIMU aHTUTEJIAMU C BBISIBJIEHEM KOJIMUYECTBA aMILUIMKOHOB.

Tema 8. MeToabl HAPABJIEHHOT0 MyTareHe3a

Hcropus mertona. OCHOBHOW NMPUHIIMIT HAIPaBJICHHOrO MyTareHe3a. MyrtareHes o Kynkemo. KacceTHblii MyTareHes.
TNonyyeHue aeselyii ¥ BCTaBOK. MyTareHes ¢ UCIOJIb30BaHUEeM OJIMTOHYK1eoTHIoB. [P ¢ mepek phiBaoIuMucs mpaiMepaMu.
MeranpaiiMepsl B HAlIpaBJICHHOM MyTareHe3e. MeTo bl BBeICHUs CITyYaliHbIX MyTariid. XuMHUYecKuid MyTareHe3. Ooaactu
UCIIOJTb30BaHMS CalT-Crielprueckoro MytareHe3a. BBejieHre TOUKOBBIX MYTAIIUi B TEHOM C TIOMOIIIBIO TEXHOJIOTUU
CRISPR-Cas9.

Tema 9. CekBeHHPOBaHNE HYKJIEHHOBBIX KHCJIOT

[IpuHLIMITBI METOJIOB CEKBEHMPOBaHKsI HYKJIEMHOBBIX KHCIOT. [InpocekBeHnpoBaHKe (CeKBEHHMPOBAHUE IyTEM CHHTE3a), Meton
Canpnxepa, metonr Makcama-I'mnboepra (xumudeckuid Meron). [IpuHumn paboTsl ycTpoiicTB ajisi cekBenupoBanus JHK.
BricokonpousBoaurenbHoe 454 nupocexkBennpoBanue JJTHK. NGS (Next-Generation Sequencing) - MeTOIbl CEKBEHUPOBAHUSI
HoBoro nokosnenus. CexkeHatopsl NGS - Npou3BOUTEIbHOCTD, IPEUMYILECTBA U HEOCTATKH.

Tema 10. Ananau3 reHomMa, KapTHPOBaHUe

[ynbc-anekTpodopes: Teoprst METO/Ia, UHCTPYMEHTAIbHBII apceHasl U o0acTi NpiMeHeHust. JIpyrie MeToisl paboThI ¢
6onbIIMK MOJieKys1amMu. PecTpukiimonHoe kaptupoBaHue. [Ippixku 1o xpomocome. O6acTb IpUMeHEHUsT METO/a.
CranzapTHble GUOIMOTEKH TPBIXKOB. THITHI MPBIXKOB. [IpuHIMN co3aanus craHaapTHeIX 6udmorek. [lonyuenne [JTHK-
(parmenToB xemaemoro pasmepa. Crierudrueckrie OUOIMOTEKH IPHIXKOB. BUOIHOTEKH KJIIOHOB-CBSI30K.

5. IlepeyeHb y4eOHO-METOJUUECKOT0 00€eCIeYeHHA MJIA CAMOCTOSTEJbHOM PadoThl 00yJalOMUXCs M0
JUCHUNINHE (MOLYJII0)

CamocrositesnpHast paboTa 00y4aroLIMXCsI BHIIOIHACTCS M0 331aHHI0 U IPH METOAMYIECKOM PyKOBOJCTBE [IPEoaBaresisi, Ho 6e3
€ro HeMmoCPEACTBEHHOro yuacTusi. CaMocTosITeNnbHasl paboTa MOAPa3Ae/seTCs HA CAMOCTOSTENbHYIO pabOTy Ha ayIUTOPHBIX
3aHATUSX U HAa BHEAYUTOPHYIO CAMOCTOSITE IbHYI0 paboTy. CamocTosiTesbHast padoTa 00y4aloIuXCsl BKIIIOYAET KaK MOJTHOCTBIO
CaMOCTOSITEJIbHOE OCBOCHUE OTAEJBHBIX TeM (Pa3/iesioB) AUCLUILUIMHBL, TAK U IPOPabOTKY TeM (pa3[esioB), OCBAUBAEMBIX BO
BpeMs1 ayJUTOPHOI paboThl. Bo BpeMst caMoCTOsITENIbHON paboThl 00yUAIOLIHUECS YUTAIOT U KOHCIIEKTUPYIOT yYeOHYI0, HAYYHYIO
¥l CLIPABOYHYIO JIMTEPATYPY, BHITOIHSIOT 331aHHs], HAIIPABJICHHBIEC HA 3aKPEIUICHUE 3HAHUI 1 OTPAOOTKY YMEHHMII 1 HABBIKOB,
TOTOBATCS K TEKYLIEMY U ITPOMEKYTOYHOMY KOHTPOJTIO [0 AUCLUILIHHE.

Opranuzanyst CaMOCTOSITENIbHON padoThl 0OYYaIOIINXCs perJIaMeHTHPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMH,
y4eOHO-METOANYECKOH JINTEPaTypOl U 3IeKTPOHHBIMK 00pa30BaTe/IbHBIMU PECYypCaMu, BKITIOYASI:

INopsnok opraHU3annK U OCYIIECTBIEHNs 00pa30BaATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrpaMMaM BBICILIETO
00pa3oBaHus - MporpaMMam OakajaBpuaTa, porpaMMaM ClelMaIuTeTa, porpaMMaM MarkucTpaTypsl (YTBEpKAEH MPUKa30M
MuHucTepCTBa HAyKH U Bhiciiero odpaszoBanus Poccuiickoii ®enepanyiu ot 6 anpesst 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nHosi6pst 2002 r. "OO6 akTHBH3AIMN
CaMOCTOSITEJIBHOW paOOThI CTY/IEHTOB BHICIIMX YIeOHBIX 3aBe/leHniT"

VYcraB (penepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBartesibHoro yupesxaenus "Kazanckuii (ITpuBosmkcKmi)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpeHHETO pacnopsiaka (enepaibHOro rocyJapcTBEHHOr0 aBTOHOMHOI'O 00pa30BaTeIbHOTO YUPEKACHUs BHICIIETO
nipodeccronanbHOro oopasosanus "Kazanckuii (ITpuBomkckuii) genepaibHblil yHUBEpcUTeT"

JlokanpHbie HOpMaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOrO yHUBEPCUTETA
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6. ®oH/ OLIEHOYHBIX CPEICTB MO JUCIHHUILINHE (MOIYJII0)

q)OH,H OLCHOYHBIX CPEACTB M0 JUCHUILIMHE (MOIIyJIIO) BKJIIOYAET OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM 4YUCJIE 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB. q)OHJl OLICHOYHBIX CPEACTB BKIIOYACT OLUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OHEHOYHbIE CPEACTBA HpOMe)KyTO‘-IHOfI aTTeCTalluu.

B ¢oHIe OLIEHOUYHBIX CPEACTB COAEPKUTCA CeAyloIas HHPOpMaLu:

- COOTBETCTBHE KOMIIETCHLINI IUIAHUPYEMbIM pe3yJIbTaTaM 00yJYeHHs M0 JUCHUIUTIHE (MOIYJIO);

- KpUTEpHHU OLIEHUBAHUS C(DOPMUPOBAHHOCTH KOMITETEHITUA;

- MEXaHU3M (POPMHUPOBAHHSI OLIEHKH 110 AUCHHMILIMHE (MOJLYJIO);

- OIIMCaHKe NOPsAKA TPUMEHEHHS U ITPOLeAyphl OLIEHUBAHMUS U151 KaXKA0r0 OLEHOYHOTO CPelCTBa;
- KpUTEPUH OLICHUBAHHUS VTSI KAXKI0r0 OLICHOYHOIO CPelICTBa;

- cofiepXaHUe OLIEHOUHBIX CPEICTB, BKJII0Uas TpeOOBaHMUs, MPEAbSIBISIEMbIE K ISHCTBUSIM 00YUaIOIINXCsl, IEMOHCTPUPYEMbIM
pe3yibTaTam, 3aJaHus Pa3IUIHBIX TUIIOB.

(DOH,H OLICHOYHBIX CPEACTB M0 JUCHUILIIMHE HAXOOUTCS B HpI/II[O)KCHI/II/I 1x nporpaMmme JUCHUITIMHDBI (MOHyJ’I]O).

7. IlepeyeHnb JUTEPaTYPhI, HEOOXOAMMON JJIsI 0CBOEHHUSI U CIUILIUHBI (MO 1yJisl)

OcBoeHue TUCIUIUTHBL (MOJIYJIsl) TIPEAINoJiaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIbHOUM yueOHoM nteparypsl. Jlutepatypa
MOXKET OBbITh IOCTYIHA 00YYAIOIIMMCsI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - YEPE3 JIEKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY noroBopos ¢
paBooOIaaaTeII MU,

- B leyaTHoM Bu/e - B Hayunow 6ubnuoreke um. H.U. Jlo6aueBckoro. OOy4aiomirecs noayyaoT yueOHyo TUTepaTypy Ha
aOOHEMeHTe M0 YUTATEIbCKUM OUJIETaM B COOTBETCTBHU C MPABUIIAMH 10J1b30BaHusi HayuHoi GUOIMOTEKOM.

DJIeKTPOHHBIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUU 00YYaIOIIMMCsI CBOETO JIOTHHA U [apoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTpOHHBIA yHUBepcuTeT" . [Ipn HCronb30BaHNM MTeYaTHBIX U3aHUN OMOIMOTEYHbIN (hOHT
JIOJKEeH OBITh YKOMILJIGKTOBaH MU U3 pacueta He MeHee 0,5 sk3emiuisipa (st odyvatomuxcst mo ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM uTepaTyphl U He MeHee 0,25 sK3eMIuIsApa AOMOIHUTENBHON IUTepaTypsl Ha
KaX10r0 00y4YaloIerocsi U3 Yrcia Jinil, OHOBPEMEHHO OCBaMBAIOIINX JaHHYIO AUCHUILUINHY.

INepevyeHb OCHOBHOH M IOTIOJHUTENIBLHON Y4eOHON IUTEpaTyphl, HEOOXOIUMOM [T OCBOSHUS JUCLMIUIMHBI (MO/YJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil mporpaMme AUCHUILTAHBL. OH MOAJIEXHUT OOHOBJICHUIO IPH M3MEHEHUH! YCIIOBHIA JoroBopos KOV ¢
paBoodIagaTe MK SJIEKTPOHHBIX M3JaHUA U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbmroreku KOY.

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn "IHTepHET'', HE00X0 MMBIX IJIsI
OCBO€EHHUS JUCIUIINHBI (MOTyJIsT)

Basa gannbix US National Library of Medicine National Institutes of Health - https://www.ncbi.nlm.nih.gov/pubmed

KonroBast H.A. [IpakThKyM 10 MOJIEKYJISIPHON OMOIOruu [DIeKTpOHHbIN pecypc] -
http://Irb. jinr.ru/kafedra/html/for_students/files/Koltovaya_praktikum.pdf

[NepeueHs MHTEPHET-PECYPCOB IO MOJIEKYJISIPHOM Orosoruu - http://www.biochemweb.org/methods.shtml

9. MeToanuecKne yKa3aHHA UIA 00yUJaIOMUXCs M0 0CBOEHUIO JUCIHUILIAHBI (MOXyJIsT)

3AE
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Bujg paéor

MeToanuyeckue peKOMeHIalu

JICKOKU

[TnaHupoBaHue BpeMeHN HEOOXOIMMOro Ha U3yUYeHUe TUCIUILUIAHBI, CTYICHTAM JIydIlle BCEro OCYIIECTBIATh Ha
BeCh CEMECTP, MpelyCMaTPHBasi IPU STOM PeryJisipHOe MOBTOPEHUE MaTepuasa. B paMkax JIeKIIMOHHBIX 3aHATHH
MPEnoiaBaTesieM OCYLIECTBISIETCS IIOCTAHOBKA MPOOJIEMbI M PACCMOTPEHHE €€ OCHOBHBIX BOIIPOCOB.
Undopmanus, u3noxeHHas npernogaBaresieM Bo BpeMsl JISKIIUIA, He SBJISETCS BCEOObEMITIONIEH U TpeOyeT
JIOTIOJIHUTETBHOTO PACIIUPEHHSI B XO[€ CEMUHAPCKUX M CAMOCTOSITEIIbHBIX 3aHATHIA. Bo Bpems eKun
00YYAIOIIMCST PEKOMEH/TyeTCsl BECTH KOHCIIEKT, TJOCTATOUYHbIN IS JalbHEHIIIero BOCIPOU3BEeIeHHS 1
000CHOBaHUS MOCAEAYIOIIHNX TeM. [Tociie Kaxoil JieKIuu 00yJaloeMycs cielyeT BHUMATEIbHO TIPOYNTATh 1
pazo0path KOHCIEKT, MPU 3TOM: - [TOHSTh ¥ 3aIIOMHUTH BCE HOBBIE OMpeieNieHusl. - [TOHATh Bce OHOOrnyecKre
onpe/esieH s U JieXalllie B UX OCHOBe OHOJIOTMYECKHE SIBJIEHNUSI; BOCIIPOU3BECTH BCE BBIKJIAIKU CAMOCTOSITENBHO,
HE TJIsA/sI B KOHCIIEKT.

- BBINOIHUTG WITH I0/IENaTh BHIKJIAJAKU, KOTOPBIE JIEKTOP MPEAIKCAN CAENaTh CAMOCTOSITENIBHO (€CIIU TAKOBBIE
umetotcst). - Eciu ekTop npeanucan pazodparh 4acTh MaTepraa 6ojiee HoIpOOHO CAMOCTOSTENBHO 110
JOCTYIHBIM TIMChbMEHHBIM KU 3JIEKTPOHHBIM UCTOYHHKAM, TO HEOOXOMMO CBOEBPEMEHHO 3TO cliesaTh. - [Ipu
BO3HHKHOBEHUH KaKUX-THOO TPYJHOCTEW C MOHUMAHUEM MaTepuaa PEKOMEH/IYeTCsl OMPOCUTh MIOMOIIH Y
CBOMX COKYPCHUKOB. Takxe MOXHO 0OpaTHThCS 32 MOMOIIBIO K JIEKTOPY. [[JIs1 3TOr0 MOXHO JIMYHO MOIOUTH K
MPEnoaBaTENI0, MO0 HAMKCATH €My JIEKTPOHHOE MUChMO, C(HOPMYJIMPOBAB B HEM BO3HUKAIOIIKE BOMPOCH. K
MUCbMY MOXHO MPHKPENHTh KaKKe-TU00 IeKTPOHHbIE MaTepUaibl, CBI3aHHbIE C BOSHUKIIIUMH BOIIPOCAMH,
HaIpUMep, OTCKAHUPOBaHHBIE WK c(OTOrpadMpOBaHHbIC TUCTOUYKU C PYKOMMCHBIMA KOMMEHTAPUSIMH,
MOMETKAMM, BBIKJIAKAMH U T.I1.

IMPaKTUYIECKUE
3aHATHA

ITpy noaroToBKe K MPaKTUYECKUM (CEMHHAPCKIM) 3aHATHSM paOOThl 00yYaIOIUIACs JOKEeH MPOSIBUTh
TBOPYECKHUIA TOJX0[, yMeHHe 00pabaThIBaTh M aHATU3MPOBATh NH(POPMALMIO, AeJIaTh CAMOCTOSITE/IbHbIE BBIBOD,
000CHOBBIBATH 11€71eCO00Pa3HOCTDb 1 3(PEKTUBHOCTH MPe/IIaraeMbIX PeKOMEH/IAINE U pellieHu  mpodiieM, YETKO
Y JIOTMYHO M3JIaraTh CBOU MbICIH. [IOATOTOBKY K MPaKTUYECKUM 3aHATUAM CJIeAyeT HAaUMHATh C TIOBTOPEHUS
COOTBETCTBYIOIIETO pa3/ielia CIIUCKA JINTEPaTypPhl, y4eOHBIX MOCOOUH MO JaHHOH TeMe. OOyYaIOIIUIACS OTyYaeT
WHIMBHAYAIBHOE 3a/JaHKsI B pAMKaX KOTOPOrO TOTOBHUT COOOIIEHHE, PACKPHIBAIOLIEe OAMH U3 TOApa3esioB
MIPOrPaMMBbI AWCLMIUIAHBL.

€aMoCTOSI-
TeJIbHas paboTa

B pamkax caMocTOSITeTbHON padoThl 00YJAIOIIHIACS 3HAKOMUTCSI CO CBeXel HayYHOU MepUOUKOM Mo
JTUCLUIUIMHE, MPOU3BOAUT aHAIN3 UMEIOIIENCs JTUTEPATYPHI MO MPEeIMETY PAaCCMOTPEHUSI.

PexkoMeHyeTcst UCIOJb30BaTh pejieBaHTHBIC BAUIHbIE pecypchl cetu MHTepHeT U (poHbl OubmoTek. B pamkax
CaMOCTOSITEIbHON padOoThl O0YJAIONIMIACS PACIIUPSICT 3HAHUS, TOJyYCHHbIC HA JICKITMOHHBIX 3aHATHSIX U
oOecrieunBaeT KAYeCTBEHHOE BHIIOTHEHHE MPAKTHYECKUX 3aJaHUM.

9K3aMCH

[Tpu oTBeTe Ha SK3aMeHe HEOOXOIMMO: IPOAYMATh U YETKO M3JIOKUTh MaTepHal B PAMKaX IOCTaBJIEHHOTO
BOIIPOCA; IaTh OIpeJieJieHHe OCHOBHBIX MOHSATHIA; JaTh KPATKOE ONMCAHKE SIBJICHUI 1 OOBEKTOB; IIPUBECTH
npuMepbl. OTBET CIIeyeT M0 BO3MOKHOCTH WJUTIOCTPUPOBATh CXeMaMHU, PUCYHKaMu U rpadukamu. IToaroroBka k
OTBETY Ha 9K3aMeHe IPOU3BOANTCS 00YUAIOIIMMCS CTPOro MHAMBUAYaIbHO. Ha sK3amMeHe cTyneHT nmeer
BO3MOXHOCTB IOJTyYHUTh MAaKCUMAJIbHOE YMCIIO OAJUIOB -

50. CTygeHT MOXeT MOIYyYUTh CIeYIIUe OIIEHK! C yIeTOM IIPOJeMOHCTPHUPOBAHHBIX 3HAHUHA: - 41-50 6aoB -
CTYJICHT JIOJIXeH Oe30IIMO0YHO OTBETUTH Ha BOIIPOCHI, IIPE/ICTABIICHHbIE B OMJIEeTe, a TAKXE MPOJEMOHCTPUPOBATD
CBOOOJIHOE BJIaJICHUE MAaTEPUAJIOM ITPY OTBETE Ha JOIOJTHUTENIbHBIE BONIPOCHL; - 31-40 6asyIoB - CTYIEHT
6e30IIMO00YHO OTBETHII Ha BOIPOCH, IPECTABIICHHBIC B OMJIeTe, HOHE TOYHO WJIM HE B IIOJIHOM 00BbEME PaCKpPhLI
JOTIOJTHUTEBHO 3aJaHHbIe BOIPOCH; - 21-30 6aJUIOB - CTYIeHT OTBETHJI HA BOIIPOCHI, IIPESACTABJICHHBIE B OMIeTe,
HO 3aTpy[IHSIETCS B OTBETAX Ha JOTOJHUTENbHBIE BOIIPOCHL; - 11-20 6aiIoB - CTYIEHT 3aTpyAHseTcs B OTBETaX Ha
BOIIPOCHI OMJIETa, OTBEYAET TOJIBKO MOCJIEe HABOISIIMX BOIIPOCOB, IEMOHCTPHUPY cllaboe 3HaHUe IIPH OTBETE Ha
JOTIOJTHATEIbHBIE BOIIPOCHI;

- 10 6anioB 1 MeHee - CTYZIeHT IIPOJIEMOHCTPUPOBAI Clladble 3HAHKS IIPH OTBETE Ha BOIPOCH,
cpopMyIHpoBaHHbIE B OWiIeTe, He OTBETWII HU Ha OJMH U3 JOMOJHHUTEIBHBIX BOIIPOCOB; - 0 6aJUIOB - CTyEHT He
OTBETWJI HU Ha OJIMH U3 BONPOCOB Omutera. Ilocie MoaroToBKM 1o BTOPOMY (IOTIOJIHUTEIBHOMY) OHJIETY TaKKe He
MIPOEMOHCTPHPOBAJ 3HAHMII IO JaHHOMY TipeaMeTy. CTyIeHT, He sIBUBIIMICS HA 9K3aMeH Oe3 yBaKHUTEIbHON
MIPUYMHBL, TAKKe rostydaeTt 0 6aios.

10. ITepeyenb nHQ OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecnedeHnss 1 HH(OPMANMOHHbBIX CIPAaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIMILTIHE
(Momyn0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabouei MporpaMmme JUCHMUIUIAHBI (MOLYJIS).
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11. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHH 00Pa30BaTeJLHOT0
npoiuecca no JUCIHUILIHHE (MOIYJII0)

MartepuasibHO-TeXHHYECKOe obecredeHre 00pa3oBaTebHOrO MpoLecca Mo JUCLMILINHE (MOJLYJI0) BKIIOYAET B cebsl CleayIoiye
KOMIIOHEHTHI:

[MoMelneHus AJ1si CAMOCTOSITENIBHOM paboThl 00YYAIOIIMXCsI, YKOMIUIEKTOBAHHBIE CIICLIAT3UPOBAHHON MeGelIblo (CTOJBI U
CTYJbsI) M OCHAIIIEHHBbIE KOMITBIOTEPHOHN TEXHMUKOM C BO3ZMOKHOCTBIO OAKIIIOUeHNsI K ceTh "MHTepHeT" 1 obecnedeHreM JocTyra
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTebHylo cpeny KOV.

VueOHble ayAUTOPUH AJIsI KOHTAKTHOM padoTHI ¢ ITpernoaaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOIbI
U CTYJIbSI).
KomrbioTep 1 npuHTEp ISl paclieyaTKy pa3gaTOuHbIX MATePHAIOB.

12. CpelICTBa ajantanvm npenoaaBaHud JUCHUIIVIMHBI K HOTpeﬁHOCTHM Oﬁy‘lalOIIII/IXCH HNHBAJHUIA0B U JHII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbS

HpI/I H606XOHI/IMOCTI/I B O6paBOBaTeHLHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06.]'[61"‘{21101]_[1/16
BOCIIpUsTUC HH(bOpMaHHH 06y‘-[aIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAaHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3[]aHKE TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPe00pa3oBaHusl B albTePHATHUBHBIC
(bopmbl, yIOOHBIE /17151 Pa3IMYHBIX MOJIb30BATECH;

- CO3JaHMUEC KOHTCHTA, KOTOprf/JI MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAHHBIX UJIK CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXHOCTb MaCIHTa6I/IpOBaHI/IH TEKCTa U I/I306pa)KCHI/IIjI 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTb YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEH [JIs1 00yUaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHUKOB - HALIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSIMH CJIyXa MOJTy4aid MH(OOPMALMIO BU3YAIbHO, C HAPYILEHUSIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHHe MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOSHHS HABBIKOB U YMEHHH, (POpMHUPYEMBIX
JMCLUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAJIbHBIX JJAOOPAaTOPHUI U CUMYJISILIMOHHBIX TEXHOJIOTHI;

- IpMMEHEHNe JUCTAHIIMOHHBIX 00pa30oBaTeIbHBIX TEXHOJIOIMH IS Tlepeiau MHOPMAaLMH, OpPraHu3aLy pa3InyHbIX (hOopM
MHTEPAKTUBHON KOHTAKTHON paboThl 00YYaIoIerocs ¢ rpernojaBaresieM, B TOM Yiciie BEOMHAPOB, KOTOPbIE MOTYT OBITh
WCIIOJTb30BAHBI TSI TPOBEACHN ST BUPTYAJIbHBIX JIEKIIMI C BO3MOXHOCTBIO B3aMOJEHCTBHSI BCEX YIACTHUKOB JUCTAHIIMOHHOTO
00y4eHHs1, IPOBEeJEHHsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAaMHU 1 3aIlUTHI BHIOJIHEHHBIX PaboOT, MPOBEEHUS TPEHHHIOB,
OpraHM3aLK KOJUIEKTUBHON paboTHI;

- IPUMEHEHHE IUCTaHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH Il OpraHu3auyy bopM TEKYIIEro ¥ MpoMeKyTOUHOro
KOHTpOJIS;

- YBEJIMYEHUE MTPOAOJIKUTEIIbHOCTHA CIaYn 06y‘IaIOH.II/IMC5I HMHBAJIMOM WUJIA JIMIIOM C OI'PaHUYECHHBIMUA BO3MOKHOCTAMHU 310POBbA
(bOpM HpOMC)I(yTO‘{HOﬁ aTTECTAllMU 110 OTHOLICHHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYU:

- IPOOOJIKMUTEIIBHOCTU Caun 3a4€Ta WM IK3aMeHa, IMPpOBOAMMOIO B MMMCbMEHHOU (bOpMe, - He Oonee yem Ha 90 MUHYT;

- MPOOJDKUTEIBHOCTY TIOATOTOBKHM 00yYAIOIIEerocst K OTBETY Ha 3a4€Te WM 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTY BHICTYIUICHUS 00YYAIOMIEerocs MPH 3aluTe KYypPCOBOM PadOTH - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocraiieHa B cootBeTcTBuM ¢ TpedoanHussMu PT'OC BO u yueOHbIM 1u1aHoM 1o Harpasienuio 06.04.01
"Buosiorus" U MariucTepckou nporpamme "MonekyJisipHasi U PUKJIaHas MUKpoOuonorus'.
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Crpanuna 9 u3 11. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



IMporpamma auctuiiHbl "OCHOBBI MOJIEKYJIsIpHO-Ononorndeckoro ananmsa'; 06.04.01 "buosnorus”.

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.B.07 Octiogbt MOAEKYAAPHO-OUON0UUECKO20 AHANU3A

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue noarorosku: 06.04.01 - buonorus

IMpocunb nogroroBku: MosieKyisipHas U MPUKJIAIHAS MUKPOOHOIOTHS
KBanmdukanys BbIITyCKHAKA: MarucTp

dopma 0OydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Hauana oOyueHusi Mo oOpa3oBaTesibHOM nporpamme: 2025

OcHoBHas JuTepartypa:

1. Banwumes, B. B. Monekynspras 6uonorus : yaeOHuk / B.B. iBanumes. - Mocksa : PUOP : UHO®PA-M, 2019. - (Bsiciiee
oOpasoBanue). - 225 c. - DOI: https://doi.org/10.12737/1731-9. - ISBN 978-5-369-01731-9. - Tekcr : anekrponHsiid. - URL:
https://znanium.ru/catalog/product/1019421 (nara oopamenus: 14.02.2025). - Pexxum goctyna: o mojnmcke.

2. TIpyHIMIIBI ¥ METO/IBI OMOXMMHUM M MOJIEKYJISIPHOM Ouosiorny : yueOGHoe nocodue / moy penakuuent K. Yucon, Ix. Yonkep ;
nepero ¢ anrmuiickoro T. I1. MocosoBoit,E. 10. Bozenek-PemieTHsik. - 3-e uza. - Mocksa : Jlabopatopust 3nanui, 2020. - 855
c. - ISBN 978-5-00101-786-8. - Tekcr : anektpoHHsiii // JIaHb : a5eKTpoHHO-OMOIMoTeYHas cucrema. - URL:
https://e.Janbook.com/book/151579 (narta obpamienus:: 14.02.2025). - Pesxum noctyna: 1uisi aBTOpU3. MOJIb30BaTENeH.

3. Hedbenosa, JI. H. Ilpumenenne MoJieKyJIsipHBIX METOJIOB UCCIIE/IOBAHNUS B reHeTHKe : yueoHoe nocooue / JI.H. Hedenona. -
Mocksa : UHOPA-M, 2022. - 104 c. - (Beiciiee o6pa3zoBanue: bakanaspuar). - ISBN 978-5-16-009872-2. - Tekcr :
anexTpoHHBIH. - URL: https://znanium.ru/catalog/product/1837899 (nara o6pamenus: 14.02.2025). - Pexum poctymna: o
TIOATIHCKE.

lonosHATE ILHAS JUTEpPATYpa:

1.Chiues, C. H. BoicokoadekTiBHas KUAKOCTHASA XpoMaTorpadus: aHUIMTHUKA, (pU3nYecKas XUMHUs, paclio3HaBaHue
MHOTOKOMITOHEHTHBIX cucTeM : yueOHoe nocodue / C. H. Coiues, B. A. I'aBpuuna. - Cankt-IletepOypr : Jlans, 2022. - 256 c. -
ISBN 978-5-8114-1377-5. - Tekcr : a5ekTpoHHbli // JIaHb : 371eKTpOHHO-O0nbMoTeuHas cucrema. - URL:
https://e.lanbook.com/book/211127 (nata obpamienus: 14.02.2025). - Pesxxum gocTyna: iisi aBTOPH3. TOJIb30BaTeIeH.

2. TamkoBa, E. B. Xpomarorpacduueckue MeTo/bl aHanm3a : yueonoe mocoodue / E. B. TTamikosa, E. B. Bonocosa, A. H.
Munyns, 10. A. Besruna, H. H. I'nasynosa - Ctasponoss : ATPYC Craspomnoisckoro roc. arpapHoro yu-ta, 2017. - 59 c. -
ISBN --. - Tekcr : anexktponnsiii // DBC 'KoncynbraHT crynenTa’ : [caiT]. - URL :
https://www.studentlibrary.ru/book/stavgau_00154.html (gata obpamenust: 14.02.2025). - Pexum gocTtyma : 10 MOIIHCKe.

3. Jlebyxog, B. 1. ®usuko-xumuueckre MeTo bl uccienoBanus : yueOnuk / B. U. Jlebyxos, A. 1. Okapa, JI. I1.
[NaBmouenkoa. - Cankrt-IlerepOypr : Jlanb, 2022. - 480 c. - ISBN 978-5-8114-1320-1. - Tekcr : amekTpoHHbIii // JlaHb :
3JIeKTPOHHO-OMOMoTeuHas cucrtema. - URL: https://e.Janbook.com/book/211055 (nata obpaienust: 14.02.2025). - Pexum
JOCTYIa: IJ1s1 ABTOPU3. MOJIb30BATEIEH.

4. Cepos, 0. M. Xpomarorpaduyeckue MeTosl aHanm3a : yueo. mocodue / 0. M. Cepos, B. 10. Kontoxos, A. 10. Kpiokos, 3.
B. Ilcxy, K. H. JKaBoponkosa. - Mocksa : M3natensctso PYIH, 2011. - 218 c. - ISBN 978-5-209-03574-9. - Tekcr :
anexTpoHHbIH // SBC 'KoncynbranT cryaenTa' : [cait]. - URL : https://www.studentlibrary.ru/book/ISBN9785209035749.html
(mata oopamenus: 14.02.2025). - Pexxum mocTyma : o HOAIICKE.

5. CrenanoB, B. M. MonekyunsipHas 6uosnorusi. Ctpykrypa u pyHKImU OenkoB : yuyeOHuk / CrenanoB B. M. - 3-e u3g. -
Mockasa : U3gatensctBo MOCKOBCKOro rocygapcTBeHHoro yHusepcuteta, 2005. - 336 c. (Knaccuueckuil yHUBEPCUTETCKHUNA
yue6Huk) - ISBN 5-211-04971-3. - Tekcr : anexrponnsiii // DBC 'Koncynbrant crygenta’ : [caiir]. - URL :
https://www.studentlibrary.ru/book/ISBN5211049713.html (nara oopamienus:: 14.02.2025). - Pesxum goctyna : o nojmcke.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.B.07 Octiogbt MOAEKYAAPHO-OUON0UUECKO20 AHANU3A

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue noarorosku: 06.04.01 - buonorus

IMpocuns nogroroBku: MosieKyasipHas U MPUKJIAIHAS MUKPOOHOIOTHS
KBanmdukanys BbIITyCKHAKA: MarucTp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHusi Mo oOpa3oBatesibHOM nporpamme: 2025

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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