IMporpamma auctmumias! "CrpykTypHas 6nosorus”; 06.04.01 "Buomorus”.

MMHHCTEPCTBO HAYKM U BBICIIIEI'O OBPA30OBAHUS POCCUIICKON ®EJIEPALINA
denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUpekJeHHe BHICIIET0 00pa30BaHus
"Kazanckuii (ITpuBomkckuil) penepaibHblil yHEBEpCUTET"

WHcTuTyT hyHAAMEHTATBHON MEIULMHBL 1 OHOJIOTHU
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YTBEPXKIAIO
IpopekTop o oOpa3oBateibHOM AesitenbHocTr KOY
Typunosa E.A.
" 20 T.

IIporpamMmma quCHMIIMHBI
CTpyKTypHas GUOJI0rus

Hanpasnenue noarorosku: 06.04.01 - buonorus

HanpasnenHocts (npocuiib) noarotoBku: bruoxumus, MosiekynspHas Guosiorus u GuonHgopmMaTiuka

KBaJ'[I/ICl)I/IKaL[I/If{ BBIITYCKHHUKA: Marucrp

dopma 0OydeHus1: 0UHOe
SI3bIK OOyUEHUS: PYCCKUIA
Ton Havana oOyueHust mo oOpa3oBaTelibHOM nporpamme: 2026

O PAEKTPOHHBIH
ann Y‘]:IPIBEPCPITET

PHEOEMALIMOHHO AHATKTAHE SR SHCTEMA Ky



IMporpamma auctmumias! "CrpykTypHas 6nosorus”; 06.04.01 "Buomorus”.

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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IMporpamma auctmumias! "CrpykTypHas 6nosorus”; 06.04.01 "Buomorus”.

Iporpammy mucimIuIMHbL pa3padoTain(a)(u): goueHT, K.H. [TaBenseB M.H. (kadenpa mequiuHckoi pusuku, OTaeneHne
¢puzukn), MNPavelev@kpfu.ru ; npodeccop, aA.H. Ycauer K.C. (kadenpa menuunckoit ¢pusuku, OtaeneHue Gpusuku),
k.usachev@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHI[IU npuooperaemMoii KoMIeTeHIUH
IIK-1 ["0TOB MCHONIB30BATh MOJTyYSHHbIE OMOJIOTMYECKHE 3HAHKS Y 3HAHUSI CMEKHBIX HaYK,

HOpPMaTUBHBIE JOKYMEHTBI [10 OPraHU3aLluK 1 IPOBEICHNIO HAYYHO-HUCCIIEI0BATEIbCKUX U
(W) TPOU3BOJICTBEHHO-TEXHOJIOTMYECKUX PaboT B IPOECCHOHANBHON AESTEIbHOCTH B
COOTBETCTBUU € MPOpUIEM IIPOrPaMMbl MArUCTPATyPhI

OO6yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

- HOpPMaTUBHBIE JOKYMEHTBI 110 OPTaHU3alliK 1 POBEJICHNIO HayYHO-NCCIIEI0BATENbCKUX 1 (MJIN)
MIPOU3BOJICTBEHHO-TEXHOJIOTMYECKUX paboT B 001acTH OMOXUMUH, MOJICKYJISIPHON OUOJIOTMU U OMOMH(DOPMATUKH

- METO/bI MaTeMaTHYECKOU CTATUCTUKU 1 KOMHBIOTepHOﬁ 6I/IOJ'[OFI/II/I JJId aHaJIn3a JaHHBIX B O6J'[aCTI/I 6I/IOXI/IMI/II/I,
MOJIEKYJISIPHOM Orostoruu v 6MoMH(pOPMATHKU

- TpeOOBaHUsI HOPMATHBHBIX JIOKYMEHTOB 110 OPraHU3aL1HU U [TPOBEJCHHUI0 HAYYHO-MCCIIEIOBATENLCKUX 1 (WIIH)
MIPOU3BOJICTBEHHO-TEXHOJIOTUYECKUX paboT B 001acTH OMOXUMUH, MOJICKYJISIPHON OHUOJIOTHU U OMOMH(DOPMATUKH

JoKeH yMeTh:

- KCTIOJIb30BATh MOJTyYeHHBIC OMOJIOrMUYECKUe 3HAHMSI M 3HAHKSI CMEXKHBIX HAyK /ISl OPraHU3allii U IPOBEICHHMsI
Hay4YHO-HCCIIEI0BATENbCKHX U (MJIM) TPOM3BOACTBEHHO-TEXHOJIOIMUECKUX paboT B 00J1aCTH OMOXMMUHM, MOJIEKYJISIPHON
6uosiornu ¥ GMOMH(MOPMATHKU

- UCTIOJIb30BaTh METO/Ibl MATEMAaTHUECKON CTATUCTUKY M KOMIBIOTEPHON OMOJIOTWH JIJIs aHAJIM3a JaHHBIX OMOXUMUH,
MOJIEKYJISIPHOH OMOJIorMK 1 6GMOMH(pOPMATHKH

- OIpeesISITh MepeueHb HOPMATUBHBIX JOKYMEHTOB 10 OPraHU3aLMK 1 MPOBEICHHUIO HAYYHO-HCCIIEIOBATEILCKUX U (HITH)
MPOU3BOJICTBEHHO-TEXHOJIOTMYECKUX padOT B 00J1aCTH OUOXUMUU, MOJIEKYJISIPHOM OMOIOrUU U OMOMH(pOPMATUKA

JlomxeH B1aaeTh:

- HABBIKAMHM TPOBEJICHUS HAYYHO-UCCIIEI0BATENBCKHUX U (MJIM) ITPOU3BOJCTBEHHO-TEXHOJIOTMUECKUX padoT B 00J1aCTh
OUOXUMMH, MOJIEKYJISIPHOM OMOIOrnu 1 6MoMH(MOPMaTUKU

- HaBBIKAMH HCIIOJIb30BaHMsI METOIOB MaTEMATHUYECKON CTATHCTHKU M KOMITHIOTEPHON OHOJIOTHH [UTSl AHATIM3A JAHHBIX
OUOXUMUH, MOJIEKYJISIPHOM OMOIOrnU U OMOMH(MOPMATUKA

- HaBbIKaMM OPraHU3al{ 1 TIPOBEICHUIO HAyYHO-HCCIIEIOBATENBCKUX M (MJIM) TPOU3BOJCTBEHHO-TEXHOJIOTMYECKUX padoT B
o6sacTt OMOXMMUH, MOJIEKYJISIPHON OMOJIOTMH 1 OMOMH(OPMATHKH COTJIACHO TPEOOBAHUSIM HOPMATHUBHBIX JIOKYMEHTOB

JIOJ'DKCH AEMOHCTPUPOBATDH CIIOCOOHOCTh Y TOTOBHOCTb:

BJIaJICTh CUCTEMOU 3HAHMH IO OpraHus3aliu 1 NOCTaHOBKE (1)I/I3I/I‘16CKOFO 9KCIICPUMCHTA B obacT CTPYKTYPHBIX
I/ICC)IGIIOBaHI/Iﬁ OHOJIOTUYECKUX MOJIEKYJI

- 06J'[a)laTb CIOCOOHOCTHIO TEOPETUYECKOI'O aHaJIn3a pE3yJIbTaTOB Ha6JIIO)ICHHI;'I 1 SKCIIEPUMEHTOB

- UCIIOJIb30BaTh 3HAHUS (PU3NUECKIX 3aKOHOB U TEOPUil It OOBSICHEHUS CTPOCHHS BELIECTBa, CHJI M B3AUMOJCHCTBUIA B
Ipupoze
- IPUMEHSATDb 3HaHUSI CTPYKTYPbl OMOJIOTMYECKMX MOJIEKYJI K PEIISHUI0 KOHKPETHBIX UCCIIEI0BATEIbCKUX 3a/1a4

2. Mecto gucnumiunasl (MoayJisi) B ctpykrype OIIOII BO

SAEKTPOHHBH
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Hannas aucuuruimHa (MoayJib) BKJoueHa B pasaen "b1.B.JIB.01.01 Juciurivzel (MoAy/in)" 0CHOBHOHN npogheCCUOHAIbHOI
obpazoBarenbHON porpammsl 06.04.01 "Bronorus (buoxumus, MosiekynsipHas Ouosiorust 1 GuonHgopmarika)” 1 OTHOCUTCS K
JucuuiiMHaM 1o Beidopy yactu OITOIT BO, ¢opMupyemoii yuacTHIKaMu 00pa30BaTesIbHbIX OTHOIIEHUI.

OcBauBaercs Ha 1 Kypce B 2 cemecTpe.

3. O0bemM aUCHMILUIMHBI (MOYJIS1) B 3a4€THBIX € IHHHIIAX ¢ YKa3aHHEeM KOJNYeCTBa YacoB, BbIJeJJeHHbIX Ha
KOHTAKTHYIO Pa00Ty 00y4JaloIuxcsi ¢ Npeno/jaBareieM (Mo BHAaM y4eOHbIX 3aHATHI1) M HA CAMOCTOSTEJILHYIO
padoTy o0yyamuxcst

OO01mas TpyJOeMKOCTh AUCIUILIMHBL COCTABIISIET 2 3a4eTHbIX (bie) eTuHuII(bl) Ha 72 Yaca(oB).

KonrtakTtHas padora - 22 yaca(oB), B TOM uwciie Jiekiuu - 10 gaca(oB), mpakTuyeckue 3aHATus - 12 yaca(oB), JabopaTopHbIe
padorhI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHO!N padoThl - 0 yaca(oB).

CamocrositenbHast pabota - 50 vaca(oB).
KouTposns (3auét / ax3amen) - 0 yaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJISI AUCIUIUTIHBL: 3a9eT BO 2 ceMecTpe.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BUI0B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON Pa6OThI O JUCHHUILIHHE (MO/IYJIIO)

Buabl 1 yackl KOHTAKTHOI PadoThI, Camo-

HX TPYA0EMKOCTh (B 4acax) CTOSI-

N Pazeant qucuumimnb / Ce- |Texmun,VIexnun|IIpaxTu-[IIpaktu-JIadopa-Iaopa-| TeIb-
MOy sz MECTP| Bcero | B 3J. |4eckue | YecKue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHs,| B 3J. [pabdoThL| B3I pa-

Bcero | cdopme | Bcero | popme | OoTa

Tema 1. BBeneHue B CTPYKTYPHYIO OHOJIOTHIO.

1. |MonekyJisipHble OCHOBbI OMOCHHTE3a OeKa. 2 1 0 2 0 0 0 10

7 Tema 2. OCHOBHBIE TPUHITUITBI CTPYKTYPHOM 2 1 0 > 0 0 0 10
OpraHu3anuy GUOMOJIEKYJT

3. |Tema 3. [JomeHHast CTPyKTypa OEJIKOB 2 2 0 2 0 0 0 10

4. Tema 4. Benok-IurangHoe B3aMMOIEHCTBHUE. 2 2 0 2 0 0 0 5

MeMOpaHHbIe OEJIKH.

Tema 5. OcHOBHbIE (PU3MYECKHE METO/IbI AHAIK3A
5 [TPOCTPAHCTBEHHOTO CTPOEHUS OMOJIOTNYECKUX 2 2 0 2 0 0 0 5
" [Makpomonekyn. PeHTreHoCTpyKTYypHBIN aHaIu3

Tema 6. OcHOBHBIE (PU3UYECKUE METO/IBI aHATN3A
MPOCTPAHCTBEHHOT'O CTPOEHHSI OUOJIOTHYECKUX

6. [maxpomornekyin. Criektpockonus IMP. 2 2 0 2 0 0 0 10
Kpro-351eKTpOHHAsT MUKPOCKOIIH ST

1Toro 10 0 12 0 0 0 50

4.2 Cogep:kanne qUCIUATLIMHBI (MO TyJIs1)
Tema 1. BBeieHune B CTPYKTYPHYIO OnoJ10ruio. MoJieKyJisipHbIe 0CHOBBI OMOCHHTE3a (eJiKa.

Brenenue B CTPYKTYPHYIO OHOJIOTHIO. MOJICKyJ'[HprIe OCHOBBI OMOCHHTE3a OelTKa. CTpOCHI/Ie U CBOKCTBA HYKJIEMHOBBIX KUCJIOT.
HCHTpEUIbHaH aorma MOJ'IGKyJ'IHpHOfI OHOJIOTHY. AnnapaT cUHTe3a Oellka B KJIETKE. CTpOﬁHI/Ie W [IpUHIMUIT pa60T1>1 pI/I6OCOM.
DTansl TpaHCIAINW: UHUUALIA, DJIOHTalus, TEpMUHAIAA. HpI/IHI_[I/Il'[bI JIEACTBHUS AHTUOMOTUKOB.

Tema 2. OcHOBHbIE IPUHIMIIBI CTPYKTYPHOI1 OPraHA3aluu 0MOMOJIEKY.JT

OCHOBHbIE PUHIIUIIB CTPYKTYPHO# opranu3anuu. CTpoeHHe 1 CBOICTBAa aMHMHOKUCIIOT. OOpa3oBaHue MENTHAHOMN CBSI3H.
Bognopoanas cBs3b. [lepuuHas, BTOpuyHasi, TPETUYHAS U YETBEPTUYHAS CTPYKTypa OeJKoB. Asbda Crupab.
Bera-cknaguaTsie cTpykTypsl. [TonaTue xupaabHocTu. M3omepsl. Lluctenssl u aucynspuassie cBA3U. Potamepsl.

Tema 3. /loMeHHasI CTPYKTypa 0€eJKOB

3AE
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INousiTue nomena 6enka. Bugsl nomeHoB. [JoMeHbI Oeska cocTosmue u3 anbda cTpykTyp. JJoMeHbI Oeka cocTosIme U3
OeTa-CKJIaquaThix CTpyKTyp. JJoMeH sH3uMa MetmmManionmt KoA mytassl. [ToHsiTHe 00 akTHBHBIX caiitax Oeska. [IpumeHeHue
JFiarpaMM TOTIOJIOTHH JIJIST KTacCU(UKAIIAK JOMEHHOU CTPYKTYpHI OesikoB. CTpyKTypa cynepcrupany. Cradmmm3anus
CTPYKTYPHI OeJIKa 3a CUYET COJIEBBIX MOCTHKOB.

Tema 4. Besok-mmranaHoe B3aumojieiicteue. MeMOpaHHbIe §€JIKH.

DOJTUHT ¥ IOABUKHOCTD OesikoB. [ToHsATHe ruapodoGHOro sapa Genka. [TosipHble U HETOJIIPHbIE AMUHOKHUCIOTHBIE OCTATKH.
Benok-iraniHoe B3auMoiercTere. B3aumoeiicTBre cyGeTpara ¢ MOJIEKyJIOl Oesika Ha puMepe SH3uMa MeTiiManoHnt KoA
MyTa3bl. MemOpaHHbie Oesiku. Torosiornueckas 1 OHOXUMUYECKast KJiacCuUKaIimu MeMOPaHHbBIX OeKOB. [TOpUHBI.

Tema 5. OcHoBHbIE (hU3UYECKHE METO/IbI AHAJIN3A NPOCTPAHCTBEHHOI'0 CTPOEHHsI OHOJIOrHYe CKUX
MaKpoMoJeKyJ. PeHTreHoCTPpYKTYpHBI aHAIN3

PenrtreHocTpyKTypHbIi aHanu3. Kpuctaminueckas pemerka. Kpucramumusanus 6ekoB. SIpiaeHue aAudpakiiy peHTT€HOBCKUX
Jy4el Ha TPEXMEpPHOH KPUCTAIUIMYECKOH pereTke. 3akoH Bynbda-Bparra. SnexkrponHas miotHocTs. Paszoast npodiema.
Hcnonp3oBanue a¢pherTa aHOMAIBHOTO paccesiHust. MeToAB MOJIEKYJISIPHOIO 1 130MOP(HOTO 3aMEIIeHHsT

Tema 6. OcHoBHbIE (pU3UYECKHE METO/IbI AHAJIN3A NPOCTPAHCTBEHHOI'0 CTPOEHHsI OHOJIOrHYe CKUX
MmakpomoJekya. Cnexkrpockonusi AMP. Kpno-3jeKkTpoHHAas MUKP 0 CKONUSI

CrieKTpoCKOMNusI sIIEPHOTO MarHUTHOTO pe30HaHca 6GMoMosteKys1. UyBCTBUTENBHOCTh MeTOa. Briienenue 6enkoB
o6oramennsix 1o nzoronam 13C, 15N. Kpuonaruuk. BeicTpeie MeToapl peructpanuu criekTpoB SIMP. MHoromepHslie
metonuku SIMP. T1 u T2 penakcanus. IHAEKC XUMHUYECKOTO CABUTA M pacyeT JBYIPAHHBIX YIJIOB MOJMIIENTHIHON LIENH.
Anepusiit a¢pdext OBepxaysepa. [lepeHoc HachieHUS].

5. IlepeyeHb y4eOHO-METOUUECKOT0 00€eCIeYeHHA UIA CAMOCTOSITEJbHOM PadoThl 00yJaommXxcs mo
JUCHUNINHE (MO/LYJII0)

CamocrosiTenbHasi paboTa 00yJaloIMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U [P METOIMUYECKOM PYyKOBOJICTBE IperoiaBaresisi, Ho 0e3
€ro HermocpeacTBeHHOro yuactust. CamocrosiTenpHas padoTa MojIpasaensieTcs Ha CaMOCTOATEbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosiTeNibHAs padoTa 00yYaIoIMXCs BKIIOYAET KaK IMOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOGHHE OT/EJIbHBIX TeM (pa3/esioB) JUCIMIUIMHBI, TAK U MPOPadOTKY TeM (pa3iesioB), OCBANBAEMbIX BO
BpeMsl ayJJUTOPHOM paboThL. Bo BpeMs1 caMOCTOATEIbHOM PadOThl O0YYAIOIIMECS YUTAIOT U KOHCIIEKTUPYIOT yueOHY0, HAYYHYIO
U CIIPAaBOYHYIO JINTEPATYPY, BHIMOJIHSIOT 3aIaHKsI, HAlIPaBJIeHHbIC Ha 3aKpeIUICHUE 3HAHUIA U OTPaOOTKY YMEHUI U HABBIKOB,
TOTOBSITCSI K TEKYIIIEMY U IPOMEKYTOUHOMY KOHTPOJIIO TI0 TUCITUILIMHE.

OpraHu3alysi CaMOCTOSITETIbHON padoThl 00YYAIOIIMXCS perilaMeHTHPYeTCsl HOPMATHBHBIME JIOKyMEHTaMH,
y4eOGHO-METOIMYECKOH JIMTepaTypoil M SJEKTPOHHBIMU 00PAa30BATEIbHBIMK PECYpPCaMu, BKIIOYASL:

IMopsnok opraHU3aIuy U OCYLIECTBICHH 00pa30BaTeIbHON AeSATEIbHOCTH 10 00pa30BaTeIbHBIM ITPOrPAMMAM BBICIIIETO
00pa3oBaHus - MporpaMMaM OakajgaBpHara, porpaMMam CIelUalInTeTa, TporpaMMaM MarucTpatyphl (yTBEpKIEH MPUKa30M
MunucTepcTBa HayKu U BhIciIero odpasoBaHus Poccuiickoit ®epepatmu ot 6 anpens 2021 roga Ne245)

IMncemo MunucreperBa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBH3AIMI
CaMOCTOSITEJIBHOW paOOThI CTY/IEHTOB BHICIIHMX YIeOHbBIX 3aBe/leHnil"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepaspHbIil yHUBEpCUTET"

[paBuia BHyTpeHHETO pacnopsiaka (enepaibHOro rocyJapcTBEHHOrO aBTOHOMHOTIO 00pa30BaTeIbHOTO YUPEKACHUS BBICIIETO
npocpeccroHanbHOrO 00pazoBanus "Kazanckuii (ITpuBomkckuii) heiepaibHbId YHUBEPCUTET"

JlokanpHble HopMaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOro yHUBEpCUTETa

6. ®oH/] OIEHOYHBIX CPEICTB MO JUCIHILINHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPEACTB M0 AUCIUIUIMHE (MOJIYJTO) BKIIIOYAET OIIEHOYHBbIE MaTepHAJIb, HAIIPABJICHHBIE Ha TPOBEPKY OCBOCHUS
KOMIIETEHLIMH, B TOM YFCJIe 3HAHWH, yMEHUI 1 HABBHIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOYHBIE CPEACTBA TEKYILETo
KOHTPOJISl ¥ OLIEHOYHBIE CPEACTBA MTPOMEKYTOUYHOM aTTECTAIHH.

B ¢oH/ie OLIEHOUHBIX CPEICTB COAEPXKUTCS CiIeaylomiast HHMOpMaIys:

— COOTBETCTBUE KOMIIETEHIMI IJIAHUPYEMbIM pe3yJibTaTaM 00ydeHHsl [0 JUCIUIUTIHE (MOJIYIIO);
— KpUTEpUH OLIEHUBaHUsI c(hOPMUPOBAHHOCTH KOMIIETEHIINH;

— MeXaHu3M (POPMHUPOBAHUS OLIEHKH IO TUCLUILTIHE (MOIYIIO);

— OMHUCaHKe MOpsi/IKa IPUMEHEHHUs ¥ TIPOLeyPbl OLIEHUBAHUS 151 KQK/IOrO OLIEHOYHOTO CPE/ICTBA;
— KPUTEPUH OLIEHUBAHUS ISl KAKIOTO OIIEHOYHOTO CPE/ICTBA;

— COACPKAHME OLUEHOYHBIX CPEACTB, BKJIIOYaA Tpe6OBaHI/IH, MMPEeAbABIACMBIC K HeﬁCTBHHM o6yqa10umx0ﬂ, AEMOHCTPUPYEMBIM
pesyJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DoH[ OIIEHOYHBIX CPEICTB IO AUCHUIUTNHE HaxoauTcs B [Ipumoxkenun 1 K mporpaMme JUCHUTLTHHBL (MOIYITIO).
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7. IlepedeHb JUTEPATYPbI, HEO0X0AUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)
OcBoeHMe UCIMIUTMHBL (MOJIYJIsl) MPEAIoJaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIIbHON y4eOHOoM nTeparypsl. Jluteparypa
MOJKET OBITh JOCTYITHA OOYUYaIOIIMMCS B OHOM M3 ABYX BapUaHTOB (MO0 B 0OOMX U3 HUX):

- B 9JICKTPOHHOM BHJIE - Yepe3 JIEKTPOHHbIe OMOIMOTEUHbIE CHCTEMBI HA OCHOBaHHH 3aKTI0YeHHbIX KPY 1oroBopos ¢
paBoOOIaATEeISIMHE;

- B leyaTHOM BuJe - B Hayunoi 6ubmunoreke um. H.U. Jlo6aueBckoro. OOyyalomiecs noayyaioT yueOHyIo JIMTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPABUJIAMU 110J1b30BaHKs HayuHoi GUOIMOTEKOM.

DJIeKTPOHHbIE N3aHUSI JOCTYITHBI AUCTAHIIMOHHO 13 JII000H TOUKH MPY BBEAEHUM 00YYalOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DyeKTPOHHBIH yHUBepcuTeT . [Ipn nCronb30BaHNM ITeYaTHBIX N3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJKEeH OBITh YKOMILIEKTOBAH MMHU U3 pacuera He MeHee 0,5 sk3emruisipa (st odydatonmxcs mo ®I'OC 3++ - He menee 0,25
9K3EMILIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIUTEepaTyphl U He MeHee (0,25 sK3eMIuIApa JOMOIHUTENIBbHON TUTEPaTypsl Ha
KaXJ0ro 00y4alomierocst U3 4nciia Jull, OAHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCHUIIINHY.

INepedyeHb OCHOBHOI M AOTIOIHUTENIBHON y4eOHON IUTEpaTyphl, HEOOXOAUMOM U1l OCBOSHUS AMCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxenun 2 k padoueii mporpaMme JUCUMIUTAHBL. OH MOAIEKUT OOHOBJIEHHIO P U3MEHEHUH YCJIOBHI 10roBopoB KOV ¢
NpaBoOOIAATENAMU TEKTPOHHBIX U3aHMI ¥ IPY U3MEHEeHNH KOMIUIeKToBaHus (ponnoB Hayunoit 6ubmmorexu KOY.

8. IIepeuens pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn '"UHTEepHET'', HE00X0IMMBIX JIsI
OCBOEHHS TN CIHUILINHBI (MOTyJIs1)

Baza 3Hanmii 110 Grostoruy 4ejioBeka humbio.ru - humbio.ru

Beenenue B ¢pusuky 6eska A.B. @unkenbiureliH - http://phys.protres.ru/lectures/protein_physics/
Bukunenus - ceobomHast SHIMKIIONe U - ru.wikipedia.org

Kypc STRUCTURAL BIOLOGY (Stanford University) - http://csb.stanford.edu/class/

cait naboparopun CtpykrypHoi 6nosnornu UPMub KDY -
http://kpfu.ru/biology-medicine/struktura-instituta/openlab/vnil-strukturnaya-biologiya

9. MeToandecKne YKa3aHHSA VIS 00yJAIOMIXCS M0 0CBOEHUIO JUCIUIIIAHBI (MO/TyJIsT)

Bujg paéor MeToanuyeckue peKOMeH alu

JIEKLIH B Xoze NEeKIMOHHBIX 3aHATHH TTOJIE3HO BECTH KOHCIIEKTHPOBaHKe yueOHOro Matepruaa. IIpuMure K cBeIeHUIO
crenyonye pekomeHaanmu: Obpainaiite BHIMaHHe Ha KaTeropru, (hopMyJIMPOBKH, PACKPBIBAIOIINE COAEPKaHNE
TEX WJIV NHBIX SIBJIEHUH U MPOLIECCOB, HAyYHbIE BHIBObI M IPAKTUIECKIE PEKOMEHAAINH, TIOJIOKUTEIBHBIH OITBIT
B OPaTOPCKOM HMCKyccTBe. JKenaTenbHO OCTaBUTh B pab0UMX KOHCIEKTAX MMOJIsl, Ha KOTOPBIX JIeJIaTh IOMETKH U3
PEKOMEH/IOBaHHOI JIMTEPaTyPhl, JOMOJHSAIIIME MaTepUall POCITYIaHHON JIEKIUY, a TaKkKe MoAYepKHUBaIoLIVe
0c0o0yI0 BA)KHOCTb T€X MJIM MHBIX TEOPETUUECKUX ITOJIOKEHUI. 3aJaBaTh MPENoaBaTellio yTOUHSIONIHE BOTIPOCH C
LIEJIBIO YACHEHUS TEOPETUYECKUX TOJIOKEHUI, pa3pelleHns CIIOPHBIX CUTYaLUi.

npakTHyeckre | B Xxoze moaroToBkM K ceMHHApaM W3YYUTh OCHOBHYIO JINTEPATYPY, O3HAKOMHTBCS C JOTIOJTHUTEIbHON

3aHATHUS JIMTEpaTypoi, HOBBIMHU ITyOIMKAMAME B IEPUOANYECKUX W3AHUSX: )KypHAIaX, ra3erax u T.4. I1pu aToM yuecTsb
PEKOMEH/IaLNH MTperoaBatess U TpeOoBaHUsl yueOHO! nporpamMmbl. JlopabaTeiBaiiTe CBOW KOHCIIEKT JIEKLIUH,
Jienasi B HeM COOTBETCTBYIOLIME 3aMUCH U3 JIUTEPaTyphl, PEKOMEHIOBaHHO IpernojaBaTesieM U MpeLyCMOTPEHHON
y4eOHoii mporpaMmoii. [ToAroToBbTE TE3UCHI 115 BHICTYILICHUI 110 BCeM Y4eOHBIM 3 BOIIpOcaM, BBIHOCHMBIM Ha
cemuHap. ['0TOBSCH K JOKJIaAy WM pepepaTUBHOMY COOOIIEHHIO, OOpaliaiiTech 3a METOIMYECKOM IIOMOIIBIO K
nperopasateno. COCTaBUTh IIAH-KOHCIIEKT CBOETo BHICTYILIeHU . [Ipogymaiite mpuMeps! ¢ Lieablo oOecrieueHus
TECHOM CBSI3M M3Y4aeMOH TEOPUH C PeasbHOM K13HbI0. CBOEBPEMEHHOE M KAUECTBEHHOE BBHIIOJIHCHUE
CaMOCTOSITEJILHOI pabOTHl Oa3upyeTcst Ha cOOMOAEHNH HACTOSIIMX PEKOMEHIALMI U N3YYeHUH
PEKOMEH/I0BaHHOM JuTepatypbl. OOYYaIOIMICS MOKET JOMOJHUTD CITUCOK MUCIIOIb30BAHHOM JIMTEPATYPbI
COBPEMEHHBIMU HCTOYHHMKAMU, HE ITPEeJICTABICHHBIMU B CITUCKE PEKOMEH/I0BAHHOM JINTEPATYpPhL, U B JaJIbHeIIeM
HCIIOJIb30BaTh COOCTBEHHBIE IIOATOTOBJIEHHbIE YUeOHbIe MAaTepHAIIbI IIPH HAIMCAHUM KYPCOBBIX U JUIUIOMHBIX
paodor.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

€aMoCTOSI-
TeJbHas padoTa

I'maBHast 3ajaua Kypca HarpapJieHa Ha (DOPMUPOBaHNE CUCTEMHBIX HABBIKOB, YMEHHIA U 3HAHUIA O IPUOPUTETHBIX
JOCTHKEHHSIX OMOJIOTHUECKUX HAYK U MX KOMIUIEKCHOTO MCIIOJIb30BAHUSI B 00JIACTY MEMIMHBL M (papMaKOJIOTUH.
Paboty c nuteparypoiil pasymMHee HauMHATH ¢ pa3dopa MaTepraa, U3JI0KEHHOTO B JIEKIHX. [[jis mydimero
YCBOEHMS MaTepuaa npeanouTUTe bHee mocie JieKuuu 3aTpaunBath 20-30 MUHYT Ha pacCMOTpeHue
U3JI0XKEHHOTO MaTepuaia, OTMevasi MECTa, BBI3BIBAIOIINE BOMPOCH WA COJIEPKAIIe HEMOHATHBINA TEKCT.
Bormpockl, KoTopeie TpeOYIOT JIOMOIHUTEILHOTO YTOYHEHH I, MOKHO pa300paTh, UCIIOIL3Ysl YUeOHUKH WA
oOparuBIIMChH K Tpenogasareio. C 1esplo yriryOeHus 3HaHUH 10 M3y4aeMoMy BOIIpOCY TpedyeTcst
KCIIOJIb30BATh: PEKOMEHIOBAHHYIO JIUTEPATypPy U UHTEPHET.

3a4€T

3aueT ¢ BBICOKOU OaJIbHO-PEHTHUHIOBOM OIIEHKOU BBICTABIISIETCS] CTYEHTY, €CJIM OH CBOOO/IHO OPUEHTUPYETCS B
OCHOBHBIX MOHSATHUSIX, ONIPEJENIEHUAX 1 BBIBOJAX JAHHOTO ITpeIMEeTa, YeTKO MPeCTaBIIseT OCHOBHBIE,
Ouosiornyeckue 1 6MoprU3NIEcKre MPOLECCH, BOSMOKXHOCTH UX PETYJISLMU U COBEPLICHCTBOBAHMS,
JEMOHCTPUPYET 3HAHMsI, OCHOBAHHBIE HA JIOTIOJIHUTENILHON IUTepaType. 3a4eT o cpejiHel 0auIbHO-PEHTHHIOBOM
OLICHKOH BBICTABJISIETCS CTYICHTY, €CJIM OH CBOOOJHO OPHEHTHPYETCS B OCHOBHBIX MOHSTHSX, ONPEASNICHUSX 1
BBIBOJAX JIAHHOTO ITPeJMETa, YeTKO NPEICTaBIIsAET OCHOBHbIE, OMOIIOTHUECKHe U OMO(pHU3NIECKUe TTPOLIECCHI,
BO3MOXHOCTH MX PETYJISILUN U COBEPILICHCTBOBAHMS, OJJHAKO €ro OTBETE CONCPKUTCS PsJl HETOYHOCTEH. 3aueT He
CTaBUTCS, €CITU CTYJIEHT IJIOXO OPHEHTHUPYETCS] B OCHOBHBIX MOHSATHSX, ONPEAe/ICHUsX M BBIBOJAX JAHHOTO
MpeaMeTa, WM ero OTBeT TpedyeT CYIeCTBEHHBIX ITOIPABOK B OTBETAX.

10. ITepeyensb nH(QOPMAIMOHHBIX T€XHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MpoIecca
o TMCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOro odecnedeHnst 1 HH(pOPMANMOHHBIX CIPAaBOYHbBIX
cucTeM (IpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOLIEcca MO JUCIMILIIHE
(Momyn0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHus: 1 MH(MOPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHMIUIAHBI (MOYJIST).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOXO0 MO JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npoiuecca no JUCIHUILIIHE (MOIYJII0)

MaTepI/IaJ'[LHO—TCXHI/I‘{CCKOC obecrieueHne O6pa30BaTe.III)HOFO mpouecca 1no AMCHuUIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue

KOMITOHCHTHI:

INomelneHust 17151 CAMOCTOSITENIBHOM paboThl 00YYaIOIIMXCsl, YKOMIUICKTOBAHHBIE CIICLMATN3UPOBAHHON MeOelIbIo (CTOJIBI U
CTyJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" u obecriedyeHreM JOocTyra
B 9JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa3oBaTeIbHyIo cpery KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM padoTHI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOIbI

Y CTYJIbSI).

KOMHI)IOTep W [IPUHTEP JIA pACIICYaTKH Pa3daTOYHbIX MATEPUAIIOB.

MynpTMeanitHasT ayAUTOPHUS.

KomrbloTepHBIi Kitacc.

12. CpencrBa aganranuy mpenoaBaHus JHCIAILUIMHLI K MOTPEeOHOCTIM 00yUJaomuxcsa HHBAJINI0B 1 JIAIL ¢
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I HCO6XO,HI/IMOCTI/I B O6pa30BaTeJ'H)HOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06)'[61'"121101]_[1/18
BOCIIpUsTUC I/IH(I)OpMaL[I/II/I O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPeo0pa3oBaHusl B albTepPHATHBHBIC
(bopmbl, yIOOHBIE 17151 pa3IMYHBIX MTOJIb30BATENICH;

- CO3JaHUEC€ KOHTCHTA, KOTOpLIﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAaHHBIX UK CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXKHOCTb MaCIHTa6I/IpOBaHI/IH TEKCTa U I/I306pa)l(eHl/Iﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO37IaHMe BO3MOKHOCTEN [JIs1 00yUaIOIMXCsl BOCHPHHUMATD OJIHY ¥ Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHUKOB - HAIIpHUMeEp,
TaK, YTOOBI JIMI[A C HAPYIIEHUSMH CIIyXa MOJTydald MH(OOPMALUIO BU3YaTbHO, C HAPYILEHUIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHUEC MPOrpaMMHBbIX CPEICTB, 066CHC‘II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, (bOpMPIpyeMI)IX
,HI/ICHPII'IJ'[PIHOfI, 3a CUET AJIbTCPHATHUBHbIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TeXHOJ’[OFHﬁ;
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- IPUMEHEHUNE TUCTAHIIUOHHBIX 06paSOBaTeJ’[bHBIX TEXHOJIOTUI U1 Tiepeiavn HHq)OpMaLIPIH, OpraHu3sal pa3jInvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer00ﬂ C nIpernojaBarejieM, B TOM 4UCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAaHbI 1J1d IPOBEACHUA BUPTYAJIbHbIX J'IGKL[I/II71 C BOBMOJKXHOCTBIO B3aHMOHeﬁCTBHH BCEX YYACTHUKOB JUCTAHIUOHHOT'O
06y‘-IGHI/I${, MpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpOBEACHUSA TPEHUHIOB,
OpraHmsanuun KOJUIEKTUBHOM pa6OTLI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIHH sl OpraHu3aiy (POpM TEKYIIEro U MPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOJOJLKHUTEIIbHOCTU CIa4n 06y'—IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIUIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluU 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MPOJOJIKUTENIBHOCTY CAa4M 3a4€Ta WM 9K3aMeHa, IPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- IPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocsi K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHOH (opMme, - He
6osiee yeM Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYILICHUS 00YYaloIerocst IpH 3aliyTe KypcoBor paboTHl - He OoJiee yeM Ha 15 MUHYT.

IIporpamma cocrasiieHa B cootBeTcTBHM ¢ TpeboBaHussMu PI'OC BO u yue6HsIM 1utanoM 1o Harpasienunio 06.04.01
"Buosorus" u Marucrepckoy nporpamme "Broxumus, MosieKysipHast Onosiorusi u 6nonHpopMaTrKa .
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.01.01 Cmpyxmypras ouonozus

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

Hanpasnenue noarorosku: 06.04.01 - buonorus
IMpocunb nogroroBky: broxumus, MorekynspHas Guosorus U GuonHGOpMaThKa

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2026

OcHoBHas JuTepartypa:

1. [TpuHIATIE ¥ METOBI OMOXVIMUY U MOJIEKYJISIPHOH Orosiornu : yuyeOHoe rmocodwue / mox pepakmueit K. Yucon, [Ix. Yonkep ;
niepeBoj ¢ auriuiickoro T. IT. Mocosnosoit,E. 0. Bosenek-Pemiernsik. - 3-e uzf. - Mocksa : Jlaboparopus 3Hanwmid, 2020. - 855
c. - ISBN 978-5-00101-786-8. - Tekcr : aneKkTpoHHbIi // JIaHb : 371eKTpOHHO-OnOMoTeuHas cuctema. - URL:
https://e.lanbook.com/book/151579 (nata obpamenus: 05.02.2026). - Pexxum jrocTymna: Uist aBTOpU3. TOJIb30BATEIIEH.

2. CrenanoB, B. M. MonekyJspHast 6uosorus, CTpykrypa 1 pyHKuus 6ekos : yqeOHuk / B. M. CrenaHos. - 3-e u3. -

Mockga : MI'Y umenu M.B.Jlomonocoga, 2005. - 336 c. - ISBN 5-211-04971-3. - TekcrT : 31eKTpoHHbIH // JIaHb :
3JIeKTpOHHO-OnbMoTeynas cucrema. - URL: https://e.Janbook.com/book/10123 (nara o6pamenus: 05.02.2026). - Pexum
JOCTYyIa: U151 aBTOPU3. TIOJIb30BaTeNeH.

3. Brimenenue u ouricTKa Oelka i uccienopanus metogoMm AMP Bricokoro pasperienusi / P.X. Awomnos., K.C. Ycaues. -

Kazansb: Kazan. yu-1, 2016. - 39 c. - URL:
http://kpfu.ru/staff_files/F579418024/Vydelenie_i_ochistka_belka_dlya_issledovaniya_metodom_YaMR_A jupov__Usachev.pdf
(mata oopamenus: 05.02.2026). - Pexum IocTyma: OTKpITHINA

lonoJsHATE ILHAS JUTEpPATYpa:

1. Py6un, A. B. BUO®U3UKA : B2 1. T. 1 : Teoperudeckas onodusuka : yueonuk / Pyoun A. B. - 3-e uzz. - Mockasa :
W3znatenbctBo MOCKOBCKOTO rocyqapcTBeHHOro yuuBepeuteta, 2004. - 448 c. (Kiaccuueckuil yHUBEPCUTETCKHIN YUeOHHK) -
ISBN 5-211-06110-1. - Tekcr : anexktponnsiii // DBC 'Koncynbrant cryzmenra’ : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN5211061101.html (nata o6pamenus: 05.02.2026). - Pexxum 1ocTyna : 1Mo MOJIIIHCKE.

2. Boienenue u ounictka 6enka / P.X. Awonos, M.M. FOcynos // YuebHo-meTomuueckoe mocodue - 2015 - C. 19. - URL:
http://dspace.kpfu.ru/xmlui/bitstream/handle/net/21918/01_12_000844.pdf (nata obpamenus: 05.02.2026).
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.01.01 Cmpyxmypras ouonozus

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

IMpocunb nogroroBky: broxumus, MonekynspHas Guoorus U GuonHGOpMaThKa

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2026

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.
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