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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpammy oucumnnuHbl paspaboTan(a)(m) npodoeccop, A.H. (npodpeccop) MnemeHkos B.B. (kadenpa MeanUMHCKOA
XumMmm, Xumumyeckuin nHetutyt um. A.M. Bytneposa), VVPlemenkov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTaeMoi KOMNETeHLMK
OK-1 [nonxxeH obnanatb cnocobHOCTbIO K aBCTPAKTHOMY MbILWEHNIO, aHaNN3Y, CUHTE3Y
(OK-1);
OK-3 [nonxeH obnapatb roTOBHOCTBIO K CaMOPa3BUTUIO, Camopeanusauum,

CNoNb30BaHUo TBOpYEeCcKoro noteHumana (OK-3).

OrK-1 nonxeH obnaaatb CNOCOOHOCTLIO CMNOMb30BaTh M Pa3BMBATL TEOPETUYECKME
OCHOBbI TPAANLIMOHHbBIX Y HOBbIX Pa3aenoB XMMUM NPU peLleHnn NPogecCoHabHbIX
3anad (OrK-1);

MnK-2 [nonxeH obnanaTb BNageHWEM TEOPUER N HaBbIKaMn NpPakTMHeckol paboTsl B
n3bpaHHoi obnactu xumum (MK-2);

Obyqarowmitcs, OCBOVBWNIA AUCLANANHY (MOSY/b):
JonxeH 3HaTb:

Buoxmmmnyeckme XapakTepuCcTnUkn OCHOBHbIX Cy6KJ'IeTOl-IHbIX KOMIMNOHEHTOB, MeTabonmyeckunx nyTe|7| N MONEKYNAPHbIX
OCHOB BHYTPUKNETO4YHbIX MpOoLEeCCOB; OCHOBHbIE AaHHbIe O katabonuame n aHabonname BaxXHbIX 6ONOrMYEcKnNx
MakpoMonekyn, nyTax obecneyeHuns LIenoCTHOM peakunn Knetkmn, 0 MexaHnamax perynaumm MeTa60n|/|3ma;
COBpeMeHHble HanpasieHNs MUPOBbIX nccnenoBaHuii B GMOXMMmmn un MOJ'IeKyJ'IﬂpHOIZ 6uonorumn

JonxeH ymeTb:

OCYLLECTBNSATb MOWCK, aHANN3UPOBATb, OLEHNBATb U NMPUMEHSTb NMONTyYEHHbIE 3HAHUS MPY U3YYEHUN OPYIUX
OUCUMIM/IVH 1 B NPOCPECCUOHANBbHOW AEATENBHOCTH

JlonxeH Bnagetb:

TEOPETUYECKMMI 3HAHWSIMW O CTPOEHUW, MPOCTPAHCTBEHHON OpraHM3aunm, U3NKO-XUMUYECKMX CBOMCTBAX U
PYHKLLMSIX OCHOBHbIX KNTIACCOB COEOMHEHWI XNBOro opraHnama: 6enkoB, HyKNEeNHOBbIX KCNOT, YrNeBoaoB, NMNNLOB;
WHGpopMaLeld 0 COBPEMEHHbIX Mpobnemax BUoxnmMmMm 1 rnobanbHbIX NOAX04AX K MX PaspeLeHno

JlonxeH 0eMOHCTPNPOBaTb CMOCOOHOCTb Y FTOTOBHOCTb:

Vicnonb3oBaTb 3HaHUS No BuoxuMmyeckme XapakTepUCTUK OCHOBHbIX CY6KJ'IGTO‘-IHbIX KOMIMOHEHTOB, meTabonnyeckumx
I'IYTeI7I N MONEeKynsapHbIX OCHOB BHYTPUKNETO4YHbIX MpoLecCoB; OCHOBHbIE AAaHHbIe O katabonmame u aHabonuame
BaXXHbIX 6MONOrM4yeckumx Makpomonekyn, nyTax obecrneyeHus LIeNoCTHOA peakunn KneTkn, o MexaHnamax perynaumm
MeTa60ﬂVI3Ma; COBpeMeHHble HanpaB/ieHNsa MUPOBbIX nccnenoBaHuii B GMOXMMUMN 1 MOﬂeKynﬂpHOVI 6VIOﬂOFI/II/I;

OCYLLECTBNATb MOWCK, aHANN3MPOBATb, OLEHNBATb U NPVUMEHSATb NOMYYEHHbIE 3HAHUS MPU U3YYEHUN APYTNX
OUCUMMAVH 1 B NPOPECCUOHANBHOW OEATENBHOCTY;

MoNb30BaTbCA TEOPETUYECKMMMN 3HAHNUAMU O CTPOEHMU, MPOCTPAHCTBEHHOW OPraHn3aLmnm, orUanKo-XMMMYECKmxX
CBOWCTBaX M (PYHKLIMAX OCHOBHbIX KNaCCOB COEAUHEHUI XMBOro OpraHnama: 6enkoB, HyKnenHoBbIX KUCIOT,
yrnesomos, MUMNMUO0B; UHCpOPMaLMEl O COBPEMEHHbIX MpobnemMax Oruoxummm 1 rnobanbHbIX NoAXoaax K ux
paspeLeHnio

2. Mecto aucumnnuHbl (Moayns) B CTpyktype OIMOIM BO

[aHHas oncuunnuHa (Moaynb) BkAtoveHa B pasgen "B1.B.0 .8 OucumnamHel (Mogynm)" OCHOBHOW MPOdeccnoHanbHoM
obpasoBatenbHoii nporpamMmel 04.04.01 "Xumuna (MeomumHekas xumns)" n oTHOCKTCS K 0693aTenbHbIM OUCLMITIMHAM.
OcBaunBaetcs Ha 1 kypce B 1 cemecTpe.

3. 06bem aucumMnInHbI (MOAYNSA) B 3a4eTHbIX eAUHULLIAX C YKa3aHWeM KOIMYeCcTBa YacoB, BblAENEHHbIX Ha
KOHTaKTHYy0 paboTy obyyaroLuxcs ¢ npenopasarenem (No BUAAM y4e6HbIX 3aHATUI) U HAa CAMOCTOSATENbHYHO
paboTy obyuatlomxcs

O6was TpynoeMKOoCTb ANCLMINNHBI COCcTaBnsieT 3 3a4eTHbIX(ble) eanHuML(bl) Ha 108 yaca(os).

KoHTakTHas paboTta - 40 4aca(oB), B TOM 4ucne nekuuu - 18 yaca(oB), NpakTMyeckne 3aHsTus - 22 yaca(os),
nabopaTopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 4aca(os).
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CamocTtositenbHas pabota - 32 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMINHBL: 3K3aMeH B 1 cemecTpe.

4. CopepxaHue AUCLUNANHBI (MOAYNS), CTPYKTYpPUpOBaHHOE No TeMaM (pa3paenam) ¢ ykadaHMeM OTBeAEHHOro Ha
HUX KONMYeCTBa aKkageMU4yeckux 4acoB U BUAOB yYe6HbIX 3aHATUIA

4.1 CTpyKTypa 1 TematM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspensl pucumuninHbl / MX TPYAOEMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekunu 3aHATUSA paboTbl
Tema 1. Buoxumns kak Hayka.
1. |AMnHokmcnoTbl. OnuronenTtuabl. 1 2 2 0 2
Benkn.
2. [Tema 2. DepMeHThbI 1 2 2 0 3
Tema 3. MeTabonmam, oyHKLMM
3 metabonuama. MoHsTNS: aHabonmam 1 > 0 0 3
" |n kaTabonuam. O6meH 6enkoB 1
aMMHOKMCNOT.
4. [Tema 4. HyknenHoBsble KACNOThI. 1 0 4 0 2
5. Tema 5. O6MeH HYKNEeNHOBbIX KMCNOT. 1 > 3
Tema 6. Yrnesoabl U ux
6. bruonornyeckas poneb. 1 0 4 0 8
7. |Tema 7. O6MeH yrneBsoaos.. 1 4 0 0 3
Tema 8. Nlunnabl, oblwme cBoicTBa 1
8. nx Guonormyeckas ponb. 1 0 4 0 2
9. [Tema 9. O6MeH nMNLoB. 1 4 0 0 3
Tema 10. PennukaTuBHbIA CUHTES
10.|OHK. CuHTte3 PHK (TpaHckpununs). 1 0 4 0 3
CuHTes benka (TpaHcnaums).
11.|Tema 11. ButamumHbl. 1 0 2 0 1
Tema 12. Xumnyeckasa curHanmsaums
12. B OpraHun3me. 1 1 0 0 2
Tema 13. UIMMyHHas cuctema
13. opraHm3ma. 1 1 0 0 2
Utoro 18 22 0 32

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. Buoxummnsa Kkak Hayka. AMMHoKucnoTbl. Onuronentuabl. Benku.

Kpatkasi nctopus buoxmmmmn. Pasnensl coBpeMeHHol broxumun. Ponb 1 MECTO BUOXMMUM B CUCTEME ECTECTBEHHbIX
HayK.

OCHOBHbIE OTNINYMS XMBOW MATEPUUN OT HEXUBON. YPOBHW CTPYKTYPHOW OpraHn3aummn 61onorniecknx MakpoMoneKkyn.
JunHaMn4eckoe COCTOSHUE NOCTOSHCTBA BUOXMMUYECKMX MAPAMETPOB XMBbIX OPraHNU3MOB.

)KI/I,D,KOKpI/ICTaJ'IJ'II/I‘-IeCKOG COCTOsAHME 6I/IOI'IOJ'II/IM€pOB. Xunmuns, aHepreTnka n meTabonuam. Yro onpenenatr BOBMOXHOCTb
NPOTEeKaHNA XMMNYeCKnxX peaKLI,I/II7| B OpraHm3me. Ponb HeO6paTI/IMbIX peaKLu/n7| B cTparermn meTtabonusma.

CTpyKTypa KNnetku 1 broxmMmnyeckast XxapakTepucTmka oTAeNbHbIX CYOKNETOYHbIX KOMMOHEHTOB.

Bona. ®usmko-xumMmnyeckme CBOMCTBA 1 CTPYKTypa BoAbl. BonopoaHbie cBsiau. MoHATUS rnapodpobHOCTb 1
rmapogunbHocTb. MoHnsauus soapl. pH 1 ydpepHele cuctembl, pK- KOHCTaHTa Anccoumauum.

AMUHOKMCNOTbI, UX Buonornyeckne cpyHKLMW. Tunbl aMMHOKMCNOT. Knaccudprkaumm aMMHOKMCIOT. 3aMEHUMbIE 1
He3aMeHUMble aMUHoKMCNoTbl. OCHOBHbIE CBOMCTBA aMuHokMcnoT. CBolicTBa 1x paavkanos. Mentuabl. Metonbl
pasgeneHus  uoeHTUMKaLUM aMMHOKUCTOT 1 NeNTULOB.

Benkun. YpoBHU CTPYKTYpHOI opraHn3auuy 6enkKoBoi MoNekynbl: NepBrYHasi, BTOpUYHas (a-cnmpanb, B-koHdopMaums,
KonnareHoBas cnupanb), TPeTUYHas 1 YeTBepTUYHas CTPYKTYpbl. JJoMeHbl. Tunbl CBA3eR, CTabUNn3npyHoLLMX YPOBHY
CTPYKTypHOI1 opraHnaauun 6enka.

CrpaHnua 4 n3 11.
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CamoopraHusaums HagMonekynspHbix 6€MKoBbIX CTPYKTYpP. BHYTpUkneTo4Hoe oopMUpoBaHme NpocTpPacTBeHHOM
CTpykTypbl 6enkoB. M'MnoTtesa ?pacnnaeneHHoi rnobynel?. lanepoHsl, wanepoHuHbl. [erpapnauns 6enkos. YOUKBATHAH ?
6enok nerpagaumn. Cekpeuns 6enkoB.

CsolicTBa 6ENKOB: PACTBOPUMOCTb, N303NEKTPUYECKAs TOYKA, AeHaTypauus n peHatypaums. OCHOBHble METOAbI
BblAENEHNS, (PPAKLMOHNPOBAHUS Y U3YHEHNS Pa3MepOoB 1 POPMbl BENKOBbLIX MONEKY.

MpuHUKMNbl Knaccudpukauum 6enkos. Knaccugoukaums 6enkos no TpeTUYHOM CTPYKType: rnobynsipHble 1 domnbpunnspHblie
6enkun. MpocTble 1 CNoXHble Henku.

OcHoBHblE (PYHKLMN BENKOB B KNETKe
Tema 2. PepMeHThI

®depmeHThl. VX ponb B Xusor npupoge. MexayHapoaHas knaccmgukaums n HoOMeHknatypa oepMeHToB.
CneundmyHoCcTb AencTBus oepMeHToB. M3odhepmMeHTbl (M303uMbl). MynbTudpepmenTbl. CTpoeHne oepMeHTOB.
MoHaTMA: KOhepMeHT, KoakTop, NpocTeTuyeckas rpynna. Ponb BUTaMWHOB, METaNIOB 1 OpYyrMx KOGakTopoB B
PYHKUMOHMPOBAHMN (PePMEHTOB. AKTUBHBIV LIEHTP hepmeHTa. AnnocTepnyecknin LEHTp.

O6uwwme npeacTaBneHust o katanuse. PU3nNYECKMin CMbICT KOHCTaHTbl CKOPOCTU XMMMYECKOW peakummn (aHepreTnyeckas
avnarpamma peakumm, nepexonHoe cocTosiHve, aHeprust aktmeauum). MexaHnsm gelictems doepmeHToB. OcobeHHOCTH
dbepMeHTaTUBHOrO Katanuaa. dHeprust aktusauun. KuHetuka dpepMeHTaTMBHbIX peakuuii. Y paBHeHne
Muxaanuca-MeHTteH-Bpurrca-XongeinHa. KoHctaHTa Muxasnuca. HayanbHas 1 MmakcuMmanbHas CKOpoCTb
doepmMeHTaTUBHOM peakuun. I'padomyeckne MetToabl aHannaa pepMeHTaTMBHbIX peakunin. OCHOBHblE CBOMCTBA
oepMeHTOB, BNSIHNE Ha CKOPOCTb DePMEHTATUBHBIX peakumin TeMnepatypbl, pH-cpeabl, akTMBATOPOB, UHIMBUTOPOB.
NHrnbnposaHme doepMeHToB. Tunbl UHrMBUPOoBaHNS. Perynsums akTMBHOCTU (OEPMEHTOB B XMBbIX OpraHn3Max 1
NPVHUMMBI perynsiumm Metabonmama: uaMeHeHune Konnyectsa doepmeHTa, npodepMeHTa, XuMmieckas Mmoandovkaums,
npuvHUUN 06paTHOM CBSI3W, 3aKOH AECTBMS Macc, nokanusauus goepMeHToB B kneTke. AKTUBHOCTb M 4MCNo 060poToB
doepmeHTOB. OnpeneneHne akTMBHOCTU PEPMEHTOB.

Tema 3. Metabonuam, pyHKuumn metabonuama. NMoHsTus: aHabonnam n katabonuam. O6mMeH 6enKoB U
aMUHOKMUCNOT.

MeTabonnam, doyHkUMn MeTabonunama. MoHsTus: aHabonmam n katabonmam.

O6bmeH 6enkoB 1 aMMHOKMCNOT. Katabonnam aMUHOKUCOT Y XXMBOTHbIX, PacTeHnin 1 6aktepnil. DepMeHTaTNBHbIN
rmoponna 6enkoB B XenynoYHO-KMWEYHOM TpakTe. [poTeonnTnieckme qoepMeHTbl, X CIELMUYHOCTb, aKkTUBaLKS.
TpaHCcnopT aMMHOKMCIOT Yepes KneTouHble MembpaHbl. [e3aMnHupoBaHmne, TpaHCaMMHUPOBaHKE,
TPaHCAE3aMVHNPOBAHMWE (HEMPSMOE 0E3aMVHMPOBAHUE) U LeKAPOOKCUNMPOBAHNE aMUHOKMCIIOT, MEXaHN3MbI,
6ronornyeckoe 3HadeHne. Jetokcukaums GBMoreHHbIx aMMHOB. MyTu HelTpan3aunm ammmaka. AMMOHMOTENUS,
ypeoTenus n ypukotenus. TpaHcnopT aMmmuaka. buocuHtes MoyeBuHbl. CTEXMOMETPUYECKOE YpaBHEHME 06pa30oBaHUs
MOYEBVIHbI.

BuocuHTes ammHokmncnot. IcTouHnkn asorta n yrnepona, ncnonb3dyemblie opraHnM3MaMm pa3HbiX CUCTEMATUYECKUX rpynn
ans 6buocuHTesa ammHokucnot. Obwume nyTn 6uocHTE3a aMUHOKUCNOT. PerHSILI,I/IFI B6NOCUHTE3a aMUHOKNCIIOT.

KniouyeBast ponb rnioTaMMHOBOM KMCNOThl B METABONM3Me aMUHOKMCIIOT.
Tema 4. HyknenHoBble KUCOTbI.

HyknevHoBble KUCNOThI. MICTOpUSt N3y4eHMsI HYKNEMHOBBIX KACTOT. Bulibl HYKNEMHOBBIX KUCTIOT 1 X OCHOBHBIE (PYHKLIMN.
Ponb HyknenHoBbIX KUCNOT B (POPMMPOBAHNM 11 CBOWCTBAX XMBOW MaTepuu.

CTpoeHne HyKNenHoBbIX KCnoT. MypuHoBbIE U MUPUMUONHOBLIE a30TUCTbIE OCHOBaHWS. YrNeBoAHblE KOMMOHEHTbI:
pnbosa n nesokcnpubosa. Hykneosmasl U HykneoTuapl. Linknnyeckne Hykneotuabl. HykneoTnaHble KOepMeHTbI 1
NepeHOCHVKN COeaUHEHUIA, X OCHOBHbIE TUMbl. ONWro- 1 NONMHYKNeoTUabI.

CrpyktypHas oprannsauus OHK: nepsmyHas, BTopuyHasa n TpetnyHas cTpyktypsl. [Npasuna Yapradda.
KomnnemeHTapHble napbl Hykneotunos. @opmel AHK. ManuHapombl. Cynepcnupanusaums OHK n eé 6uonoruyeckoe
3HayeHwe. MMCTOHBI U CTPOEHME XpoMaTMHa. Tunbl CBA3ER, CTabNNN3MPYIOWUX YPOBHW CTPYKTYPHOR opraHuaauun JHK.
®dunamko-xmmmnyeckue ceonctea JHK: neHatypauus, peHatypauus, BbI3KOCTb, NOrnoweHne B YO,
peakLUMOHHOCNOCOOHOCTb.

OcHogHble Buapl PHK, nx doyHKUmMm 1 nokannsaums B knetke. OcobeHHoCTM cTpoeHus Bunos PHK. ®usmko-xummyeckne
ceonctea PHK.

Tema 5. O6MeH HYKNEeNHOBbIX KUCNOT.

OBMeH HYKNEMHOBbIX KNCNOT. PepMEHTATUBHBIV MMAPONN3 HYKNEUHOBBIX KUCNOT B XENyLOYHO-KNLWEYHOM TpakTe.
Katabonuam nypuHoB 1 NMpUMUONHOB, KOHEYHbIE NPOAYKTbI pacrnaaa.

AHabonnam HykneoTunoB. BUocuHTE3 NMPUMUOUHOBBIX U MYPUHOBBLIX PUBOHYKNEoTNLoB. OCHOBHbIE MYTH.
AnbTepHaTVBHbIV MyTb CUHTE3a NyPUHOBbLIX HYKNEeoTURoB. BruocuHTes ne3okcnpuboHykneoTmaos. Perynsuus
O61OCUHTE3a HYKNEOTMIOB.

Tema 6. YrneBoapb! u ux 6Monornyeckas ponb.

Yrnesogpl 1 ux bronorunyeckas ponb. XMMUYeckuin coctas 1 ceolicTea. CTepeoxnmmst yrnesoaos.
PeakuunoHHocnocobHocTb yrnesonos. Knaccudoukaums yrnesonos. Anbao- 1 ketocaxapa. MoHocaxapuibl, UX n3oMepust
1 KOHdbopMauun. BaxHeliwmne npeacTaBUTen MOHOCaxapuaoBs, X CTPYKTypa, CBOWCTBA U pacrnpocTpaHeHne B
npvipode. MMukosnabl. Onurocaxapuibl, UX cBocTBa 1 6monorudeckas ponb. Caxaposa, nakTo3a, ManbTo3a, cTaxmosa.
Monucaxapuabl: COCTaB, TUMbI CBA3€e, BeTBNeHne. Knaccngukaums nonnucaxapuaos. BaxHeiuve npencrasmrenu:
Kpaxman, rMyuKoreH, Lennonosa, XT1H, NeKTUHOBbIE BellecTBa. Y4acTue nonmcaxapuios B perynsiuum KNeTo4Horo
metabonuama.
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Tema 7. O6MeH yrneson0B.

3aKOHbl XMMWNYECKOI TEPMOANHAMUKK. I3MeHeHMe cBOBOOHOM SHEPr M 1 PaBHOBECUE XMMUYECKMX PEaKLINIA.
ObpaszoBaHue 1 xpaHeHWe aHeprum B knetke. Makpoapruyeckas cssb. Makpoapruyeckne coeguHeHns: ATO,
Hykneosmagocgartsl, goocoeHonnupysar, kpeatuHgocdar. Mx ponb B Metabonmame.

O6meH yrnesofoB. [epeBapriBaHne yrneBoaoB B Xenyao4HO-KUIWEeYHOM TpakTe. Katabonunsm rnokosbl, oyHKLUm
OKMCNUTENbHbIX NMPEBPALLEHN rNoKko3bl. AHaspPOoO6HbI 1 aspobHbIi pacnag yrnesonos. [nukonua. MnmMkoreHonma.
Perynsaumsi rnnkonuaa u ravkoreHonnaa. bpoxeHne: Mono4Hokrcnoe, cnupTtoBoe. [NeHTo30gpocepaTHbIl MyTb OKUCIEHNS
rMoKO3bl U ero 61Monornyeckoe aHa4eHue.

AapobHoe okncneHue yrnesonos. OKNCIMTENBHOE AeKaPOOKCUNINPOBAHNE NMPOBUHOMPALHON KACHOTbI.
MupyBaToernaporeHasHblii komrnekc. Linkn TprukapboHOBbIX KACNOT 1 ero 3Ha4eHme B npoleccax katabonmama u
aHabonmama. CybcTpatHoe 1 oKUCNUTENbHOE hocchopunmposaHue. brosHepretuka. OkncnmTenoHoe
gocchopunmposaHme. OKMCANTENBHO-BOCCTAHOBUTENbHbBIE MpoLecChl. MUTOXOHAPUK, UX CTPYKTYPa U CDYHKLNN.
ObixatenbHas uenb. KOMNoHeHTb! AbixaTenbHon uenu. MNpencrasneHne 0 MexaHm3max ConpsXXeHNs OKUCNEHUS 1
goocchopunnpoBaHns B

IblxaTenbHoW Lenu. TpaHcMeMbpaHHbI MOTEHLMan MOHOB BOAOPOAA Kak dpopMa 3anacaHust aHeprun. Obpatmmas
H+-ATPas3a. Perynaunsa MUTOXOHOPWANbHOIO OKUCEHNS.

CBoboHOe okMcneHue. AKTUBHbBIE GOOPMbI KMCNOPOAA.
SHepreTnyeckas xapaktepucTuka aspobHoro n aHaspobHoro pacnana yrnesonos.

AHabonnam yrnesofoB. CUHTE3 rMOKO3bl B OPraHU3Me - riokoHeoreHes. Perynsums rniokoHeoreHesa. Lukn Kopw.
MuokcmnatHbiv Lnkn. CMHTE3 rnKoreHa ? ramMKoOHeoreHes, ero perynsums.

O6wre NpUHLMNEBI perynsiuum yrnesogHoro obMeHa.

doTocuHTE3. CTPOEHME XN0PONIACcTOB, NUIMEHTLI POTOCHHTE3a. CBETOBAS 1 TEMHOBAS CcTanun, BuoxmMuyeckne
acnekTbl potocuHTesa. PoTodpocpopunmposanme. Lnkn KanbernHa. dotoabixaHue. Jlokannsauus npoLeccos.
BuocuHTes nonncaxapnoos.

Tema 8. llunupbi, 06LLMe CBOMCTBA U UX OMonorudeckasi pofb.

Nunuabl, obwme ceoricTBa 1 Nx Buonornyeckas ponb. CTPOEHNE M CBONCTBA XMPHBIX KUCNOT. HacbIlweHHbIe 1
HeHaChbIlLEeHHbIe XUPHbIe KMCNoThl. Knaccudgukaums, nsoMepus n CTPYKTypa HEHACHILEHHbIX XXUPHbIX KACTOT.
HesameHnMble XUPHbIE KACTOTHI.

Knaccudomkauns nunnoos. CTpykTypa, CBONCTBA M pacnpoCTpaHeHme B MPUPOLE OCHOBHbLIX MpeacTaBuTenen
auunrnnueprHoOB, BOCKOB, hoctonnnuaos (rnmuepodoctonmnnaos, CROUHrodoCcqonMnnaos), MUKOCUHIONUNNGO0B
(uepebpo3naos, raHrNMO3nLoB), CTEPOMAOB (CTEPUHOB, XENYHbIX KMCNOT, CTEPOVAHBIX FOPMOHOB). JTMNONPOTENHBI.
WoavposaHue, okucneHve, OMblfieHne X1Upos. MlogHoe Ynucno, KUCNOTHOE YACHO.

Bronornyeckne MembpaHbl, UX CTPYKTypa 1 cpyHKUMU. Ponb nnnunos, 6enKoB 1 yrneBoacoaepXallyx COEANHEHWIA B X
opraHmnsauum. Muuennsl U IMNOCOMbI. XMMUYECKas reTeporeHHOCTb 00CcponmMnmaooB Membpansl. XonectepuH. Monens
bronornyeckmnx membpaH Currepa-HukonbcoHa. MNepudbepryeckne n uHTerpanbHble 6enku membpaH. Mnukonunuapl.

DU3NKO-XMMUYECKME CBOCTBA LBOMHOM DOCONUNMAHON MeMOpaHbl (MPOHMLLAEMOCTb, AVHAMUYHOCTb,
aCMMMETPUYHOCTb, 3aMKHYTOCTb).

TpaHcnopTHbIE NpoLecchl Yepe3 MeMBpaHbl: MacCUBHbIA U aKTUBHbIA TpaHCNopT. KaHanbl, nopbl, NepeHOCHKN,
peuenTopbl 1 n3brpaTtenbHas NPoHULAeMocTb Buonornyeckux membpaH. Buabl nepeHoca BELLECTB U CUTHANOB Yepes
MeMObpaHbl. DK30UMTO3 M SHOOLUTOS.

Tema 9. O6MeH NMNUOOB.

O6meH nUnuaoB. HepreTnyeckas LeHHOCTb XNPOB. TPaHCNOoPT NUMUAOB U3 XeNyL04YHO-KMWEYHOrO TPakTa B KNETKU.
Nunasbl n poccponunasbl. Katabonuam nununos. Mmaponva TpraumnriuLepuHoB, perynsaums nunonnsa. OkncneHme
XUPHBIX KACNOT: aKTUBALMS XMUPHBIX KUCNOT, TPAHCMOPT auWbHON pynnbl B MUTOXOHAPUN (POfb KAPHUTWHA),
3-OKMCNEHNE XUPHBIX KACNOT. DHEPreTKa OKUCIEHUS XUPHBIX KACTOT. OKUCNEHNE HEHACHIWEHHbBIX XUPHbIX KUCNOT.
Nokannsauus NpoLeccoB pacnana nunnLos.

BrocunHTe3 ?KeTOHOBbLIX? TEN (aueToauerar, aueToH, B-okcmbyTmpar) ? ketoreHes. BUOCMHTES XUMPHbIX KNCHOT ?
NMNOreHe3: TPAHCMOPT BHYTPUMUTOXOHAPWUAnbHOro aueTun-KoA B untonnasmy, obpasosaHue manoHnn-KoA, cnHtes
HaCBbILWEHHbIX XMPHbIX KUCNOT. CUHTETa3a XUPHbIX KNCNOT. OCHOBHbIE OTAMYNS KaTabonmama XMPHbIX KUCAOT, OT
aHabonmama. BMocnHTe3 HeHaChIWEHHbIX XUPHbIX KUCNOT. CUHTES TPUALMATAMLEPVHOB 1 OOCCHONMNNLOB Y NPOKAPUOT
1 aykapmoT. briocnHTes cteponaos (xonectpuHa).

Perynauns metabonvama nununmos.
Tema 10. PennukatuBHbin cuHTe3 JHK. CuHte3 PHK (TpaHckpunuums). CuHTe3 6enka (TpaHcnsiums).

PennukatueHbii cnHTe3 [JHK y npokapmoT u aykapuoT: nHmumnaums, snoHrauns, rTepMuHaumns. CtpoeHne
pennukaTMBHOM BUKK, OCHOBHbIE Benkn pennukaumn. Tenomepa, Tenomepasa. Penapauus OHK, penapauns
nenypuHnanposarHHon JHK, xumuyeckn MoamguumnpoBaHHbIX a30TUCTbIX 0CHoBaHWiA, SOS-penapauus. CuHtes JHK Ha
PHK. NonumepasHas uenHas peakuns (MNLP) n eé npaktnyeckas 3Ha4MMOCTb.

CuHTe3s PHK (tpaHckpunuums). PHK-nonvmepasbl. OcHoBHble aTanbl 6BrocuHTesa PHK: nHuumnaums, anoHrauus,
TepMrHaums. MNpomoTop. MocTTpaHcKpUnLUMOoHHbIR npoueccuHr PHK.
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CwuHTes 6enka (TpaHcnsums). MHdgpopmaumnoHHble PHK, reHetudeckunii koa. OCHOBHble aTanbl cUHTE3a Herka.
AKTUBALMS, PEKOrHMUNS aMUHOKMCIOT 1 cuHTe3 ammnHoaumn-t-PHK. Kak TpaHcnnpytoTcst KoaoHbl, prbocomsl,
VHMLMALMS TPaHCNSILUMK, 3N0OHraumsl, TepMnHaums. Pasnmuust cuHTesa 6enka y aykapuoT 1 npokapuoTt. MNonncomsl.
MpoueccuHr 1 TpaHcnopT NoAUNenTUaHbIX Lenei. MNMocTTpaHcnsiuMoHHble Moandmkaumm 6enkos. MonekynsipHble
wanepoHbl u doonamHr 6enka. Oerpanauns 6enkos. Perynauns cuHtesa 6enka.

Tema 11. BuUtamunHbl.

BuTtamuHbl. Obliee NOHSATNE O BUTAMMUHAX, KnaccudoukaLuus, HOMeHkKnatypa, qoyHkUuun. MMnoBUTaMMHO3, aBUTAMUHO3,
runepeuTamMmHo3. CTpyKTypa, CBOMCTBA, PacnpoCcTpaHeHue B Npupoae, buonormieckas posb BaXHEeRIwmx
npencTasuteneit ButamnHoB: A, D, E (Tokochepon), K, Q (ybuxuHoH), F, B1 (TnamuH), B2 (pnboconasuH), B3
(naHTOTEHOBAs kmcnota), B5 (PP, HukotuHamua), B6, B12 (umaHkobanamuH), B15 (naHramoBas kucnota), Be (B9,
oonueas kucnota), C (ackopbuHosas kucnota), P (6rodonasoHonabl), H (6UoTHH).

Tema 12. XuMunyeckas curHanmaauusi B opraHM3Me.

XuMnyeckas curHannsaums B opraHuame. XmMudeckas npvupoaa v onsnonormieckast poib BaXHeIx ropMOHOB, UX
posb B perynauum obMeHa Bellects. MexaHn3Mbl AeACTBUS CTEPOUAHbIX, MPOU3BOIHbIX aMUHOKUCIOT, NENTUAHbIX U
6enkoBbIx ropMoHOB. dakTopbl pocTa. HelpomeanaTopsbl. SMkosaHoWabl, LUTOKMHLL. Pelientopbl ropMoHoB. Perynsuus
CVHTE3a ropMOHOB, HEIPOMEeAMaToPOoB, PAaKTOPOB pocTa. PYHKLUMUN LMKANYECKUX HYKNEOTUI0B, MPOTENHKMHAS,
G-6enkos, chocdpaTnannuHoant-4, 5 - audbocdpata n Ca2+ B perynsatopHbIX cuctemMax kKnetok. Y aneHme curHanbHbix
MOneKy”n.

Tema 13. UMMyHHasa cucteMa opraHn3ma.

NMmyHHasi cuctema opraHuama. OCHOBHAs cTpaTerns UMMyHHOR 3awuTbl. MpUHLMMLI OpraHu3auum u
PYHKLIMOHMPOBAHUS| UIMMYHHOM cucTeMbl. KNeTku MMMyHHOM cucTembl. VIMMyHHOTNo6ynvHbl. VX cTpoeHne 1 doyHKUKSI.
MoHokoHanbHbIX aHTMTena. icnonb3oBaHne aHTUTEN B MONEKYNSIPHOW Bronornm 1 aHauMonorun. A63umel ? aHTuTena,
obnanatowme dpepMeHTaTMBHOW akTUBHOCTbIO. AyTOMMMYHHbIE 3a00neBaHus.

5. MNepeueHb yue6HO-MeTOAMYECKOr0o obecnevyeHns i CaMOCTOsSITeNbHOW paboTbl 06yyaloLLUXCS NO
AucuunnuHe (Moayso)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U NMPU METOOMYECKOM PyKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota nogpasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayaUTOPHBIX 3aHATUSX U HA BHeayaUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcs
BKOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TEM (Pa3aenos) AUCUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0Byyatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHyo, Hay4HYIO 1 CMPaBOYHYIO MTEpatypy, BbINONHAIOT 3aaHusi, HanpaeneHHble Ha 3aKpenneHne
3HaHW 1 O0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUNIUHE.

OpraHunsauusi caMocTosTenbHOM paboTbl 0ByHaOWMXCS PErNAMEHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYPOI U SNEKTPOHHBIMI 06Pa30BaTENbHBIMU PECYPCAMU, BKOYAS:

Mopsaok opraHM3aumn 1 ocylecTBleHNs obpasoBaTenbHON AeaTenbHOCTY No o6pasoBaTefibHbIM NPOrpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuata, nporpamMmam crieuuanuteTa, nporpammam MarucTpatypbl (yTBepXaeH
npvkaszom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauum ot 5 anpensi 2017 rona Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickon depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 1. "O6
aKTMBM3aLMM CaMoCTOATENBbHON paboThl CTYAEHTOB BbICLIMX Y4eOHbIX 3aBeneHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOrO obpasoBatensHoro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbii yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka oeepansHOro rocy1apcTBEHHOrO aBTOHOMHOMO 06pPasoBaTeNbLHOMO YYpEeX AeH S
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (Mpuonxckuii) doeaepanbHbiii yHuBeEpCUTET"

JNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXcKoro) dpegepanbHoro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLMUMNIMHE (MOAYNIO)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNAUHE (MOAYNIO) BKIOYAET OLEHOYHbIE MaTEPUanbl, HANPaBNeHHbIE HA MPOBEPKY
OCBOEHWS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOUHbIE
CpeLcTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELACTBA NMPOMEXYTOUHON aTTecTaumm.

B ¢hoHIe OLeHOYHbIX CPEACTB COAEPXUTCS cneayiolas MHpopMauums:

- COOTBETCTBME KOMNETEHLMIA NNAHUPYEMBIM pe3dynbTatamM 06y4eHUs No LUCLUMNAMHE (MOLYNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AUCUMNAVHE (MOSYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LNS KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPUM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;

- coaepxaHume oueHO4YHbIX CpencTBs, BKKOYas TpeéoBava, npegbsaBndaemMble K OEenCcTBuAM o6y'~|a|ou4|/|xcs|,
OEMOHCTPUPYyEMbIM pe3yibTaTtaM, 3adaHns pa3/IndHbIX TUMOB.

®DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 kK nporpamme AUCLMNAUHBI (MOLYNO).
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7. MepeueHb nuTepartypbl, HEO6XOAMMOW OIS OCBOEHUSA OUCLUMANHBI (MOLYNSA)
OcBoeHre aucumMnanHbl (Moyns) npeanonaraeT Usy4eHne OCHOBHON 1 AOMONHUTENbHON y4ebHoM nuTepaTypbl.
NuTepaTypa MoXeT ObITb NOCTYMNHa 0byYaloWwmnMcs B OAHOM M3 ABYX BapuaHToB (Mnbo B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUAE - YEPES ANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3ak/o4eHHbIX KDY norosopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUM C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO 13 NtoBOI TOYKM NpY BBELEHMM 0OYYaOLWMMCS CBOErO NIOrMHA 1 Napons
OT JIMYHOTrO KabuHeTa B CUCTEME "ONEKTPOHHBIA yHUBEepcUTeT". Mpn MCNONb30BaHMK NEYaTHBIX M30AaHUA BBNNOTEYHDbI
oOHA, OOMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no droC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ONCLMMNHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHOM Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWNS AMCUMNAMHBI (MOOYNS),
HaxoguTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMNT OBHOBAEHMIO NMPU N3MEHEHNM YCNOBUIA
noroeopoB KDY ¢ npaBoobnagatensiMm anekTpoHHbIX U34aHWA U NMPU N3MEHEHUW KOMNIEKTOBaHNS ooHA0B Hay4Hoi
6unbnuotekn Kdy.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)

Basza 3HaHwuii no 6uonorum Yyenoseka - http://humbio.ru
HayuHas anekTpoHHas 6ubnnoteka ELibrary - http://elibrary.ru/
Mownckosas bubnuorpacdpuyeckas cuctema ScienceDirect - http://www.sciencedirect.com/

9. MeToguyeckue ykasaHus gisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUNUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nekumm [TpocMOTpUTE KOHCMEKT cpasy nocne 3aHATUA U OTMETbTE MaTepuras, KOTOPbI Bbl3biBaeT
3aTpyaoHeHus ons noHumaHus. MNonbiTanTecb HaMTVM OTBETHI HA 3aTPYAHUTENbHbIE BONPOCHI,
MCNONb3ys PEKOMEHOYEMYyIO nuTepatypy. Ecnm camoctosTensHo He yaoanock pas3obpartbes B
martepuane, chopMynnpyinTe BOMPOCH! M 06paTUTECH 32 MOMOLLBIO K MPENoAaBaTento Ha
KOHCynbTauum unu bnnxaiwen nekumm.

npakTnyeckmne | Mepen nocelweHNEM NPaKTUYECKOro 3aHATUS U3y4nTe TEOPUIO BOMPOCa, NPeanonaraeMoro K

3aHsATUA N3Yy4YeHNI0, 03HAKOMBTECH C PYKOBOACTBOM MO COOTBETCTBYIOLEN TEME. TakXe pekoMeHoyeTCs
npopewarb TUNOBbLIE 3a4aHWs, MPEANOXEHHbIE NPEnofaBaTenemM paHee Ha nekumu. Beinuwute
BOMPOCHI, BbI3BaBLIME 3aTPYLHEHWS, 1 06paTMTECH 32 NOMOLLbBIO K NPENoaaBatento.

camocTosl- | CamocTosiTenbHas paboTa NpPoBOAMTCS C LENbIo Yriy6neHns 3HaHuin o AUCLMMIIHE Y

TenbHas npeLycMaTpvBaer:

pabota - YTEHWE CTyAEeHTaMn PEKOMEHA0BAHHOW NUTEPATYPbl 1 YCBOEHNE TEOPETUYECKOro Matepuana
OVCLUMNIVHBI;
- MOArOTOBKY K MPaKTUYECKUM 3aHSITUSAM, YCTHBIM OMPOCaM, TECTMPOBAHWSM 1 KOHTPONbHOM paboTe;
- paboty ¢ VIHTepHeT-UCTOYHMKaMK;
- MOArOTOBKY K chade npakTnyeckmx paboT, 3awmute npakTnieckon paboTsl, coade ak3ameHa.
MnaHnpoBaHWe BPEMEHN Ha CaMOCTOATENbHYO paboTy, HEOBXOAMMOro Ha M3y4YeHUe HACTOSIWEN
LUCUWMNIVHBI, CTYAEHTAM Jlydlle BCEro OCyLWEeCTBNSITb HA BECb CEMECTP, NpeLycMaTpmBas npy 3ToMm
perynsipHoe NoBTOPEHVE NPoaEHHOro MaTepuana. MaTtepuan, 3aKkOHCNEKTUPOBaHHbIA Ha NeKLKUsIX,
HEeobX04UMO PETYNSAPHO NOMONHSATL CBEEHUSIMI U3 NUTEPATyPHbIX UCTOYHUKOB, NPEeNCTaBNEHHbIX B
paboyei NnporpaMMe AUCLIMMNNHDI, & TAKXe U3 UHbIX UCTOYHMKOB, PEKOMEHA0BAHHBIX
npenonaeartenem. o kax oo U3 TeM A5l CaMOCTOATENBHOrO U3y4YeHusl, MPUBEAEHHbIX B paboyeii
nporpamme OMCUMMIMHEI, CnedyeT cHavYana npoyntartb PeKOMEHL0BAHHYI0 NuTepaTtypy 1 npu
HEeoHX0LMMOCTY COCTaBUTb KPaTKUIA KOHCMEKT OCHOBHbIX MONIOXEHWI, TEPMUHOB, CBELAEHU,
Tpebytowmnx 3anoMMHAHUS 1 SIBASIIOWWXCS OCHOBOMONAratowmMm B 3TO TEME 1 [Ji1s1 OCBOEHNS
nocnenyowmx pasaenos kKypea.

aK3aMeH OKk3aMeH MOXET NPOBOANTLCS B MUCbMEHHOW U YCTHOM doopmax. [MoaroToBka NpoBOANTCS MO
NEKLMOHHOMY MaTtepuany, TakXXe UCMonb3yeTCs OCHOBHAS U LOMOMHUTENbHASA NMTepaTtypa.
PekoMeHoyeTCs [ONONHUTENBHO MPOCMOTPETL MaTepUanbl CEMUHAPCKUX 3aHATWIA. Ha ak3ameHe
HeobxooMMO NpoayMath NNaH OTBETA M YETKO M3NOXWTb MaTtepuan, Aatb onpeneneHne OCHOBHbIX
MOHATUIA, [aTb KPATKOe OnMcaHmne SBNEHNIA, NPUBECTY NMPUMEPDI.
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10. NMepeyeHb MHCGPOPMALMOHHBIX TEXHONOTMI, UCMOJIb3YEMbIX MPU OCYLLECTBIIEHUN 06Pa30BaTE/IbHOrO
npouecca no gucuuninHe (Moaynio), BKOUYas nepeyeHb NporpaMMHOro obecneyeHus U MHGOOPMAaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALIMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHU 06pa3oBaTebHOro npoLlecca no
OMcUMNAVHe (MoLynio), BKNoYas nepedeHb NporpaMMHOro obecrnedeHns N MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMme OUCUMNNNHBI (MOOYNS).

11. OnncaHue maTepuanbHO-TeXHUYecKkon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunavHe (Moayno)

MaTtepuanbHo-TexHU4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumniavHe (Moaynio) BkntoyaeT B cebs
cnenyowme KOMMOHEHTbI:

MoMelueHns ons caMOCTOATENBbHON PaboThbl 0BYYaOWMXCS, YKOMMNEKTOBAHHbIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEeHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNI0YEHMS K ceTu "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHCDOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamnTopun ons KOHTaKTHOW paboThl C MpenonaBaTeneM, yKoMNnekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 NpuHTEp Ons pacneyaTky pa3ngaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.

12. Cpe.n,cma ajantauumv npenopgasaHus oauCUNNMIUHBbI K I'IOTpeﬁHOCT‘ilM 06y'-|a|ou.|,v|xcﬂ UHBaNUAOoOB U nNuu C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPO0BbSA

Mpw HeobxoomMMocTy B 0Bpa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToapl 1 TeXHonorum, obneryarowme
BOCMpUSTE NHpopMaLIMK 0By4YatoWMMUCs MHBAIMAAMY U INLAMW C OFPaHNYEeHHBbIMU BO3MOXHOCTSIMU 300P0BbS:

- co3aaHne TEKCTOBOW BepCumn nto6oro HETEKCTOBOIO KOHTEHTA [/l ero BO3MOXHOIro HpeOGDaBOBaHVIﬂ B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONS pasnunyHbIX NoNb30BaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbI MOXHO NPeLCTaBUTb B Pa3NnyYHbIX BuLax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpPeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUst KOHTEHTOM C KnaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnaMmu cnyxa nony4anm MHOPMaLNIO BU3yanbHO, C HAPYLIEHUSAMU 3PEHUS -
ayananbHO;

- MPVIMEHEHNEe MPOrpaMMHbIX CPEACTB, 06ecneyMBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUMMNMHON, 3a CHET aNlbTePHATMBHbBIX CMNOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ONCTaHUMOHHbIX 0B6pas3oBaTenbHbIX TEXHONOMI NS nepefadn MHOPMaLUK, opraHn3aumnn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThbl obyyatolerocs ¢ npenoaasartenem, B TOM Yucne Be6UHapoB, KOTOpble MOryT
ObITb UCMONb30BaHbl NS NPOBEAEHUS BUPTYaNbHbIX TEKLMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4aCTHNKOB
IMCTaHUMOHHOIo 0by4yeHus, NpoBeIeHNs CEMUHAPOB, BbICTYMNNEHNS C AOKNaaamy 1 3aWuTbl BbINONHEHHbIX paboT,
NpPoBeIeHNs TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOWM paboThbl;

- NPYMEHEHNe ONCTaHUMOHHbBIX 06pa3oBaTenbHbIX TEXHONOIWIA ONsi OpraHmM3aummn GOOPM TEKYILEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- yBENNYEHMe NPOOONXUTENbHOCTY caaym oby4atollMcst UHBANUAOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[10pOBbs DOPM NMPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTY UX CAAYN:

- NPOOMXNTENbHOCTU cAa4m 3a4éta Uim sK3aMeHa, MPOBOAMMOro B MMCbMEHHON hopMme, - He Bonee 4yeM Ha 90 MUHYT;
- NPOOONXMUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAVUMOM B YCTHOW doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowerocs npu 3awmnte KypcoBoi paboTbl - He 6onee 4eM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IrOC BO n yyebHbiM nnaHoM no HanpasneHunto 04.04.01
"Xvmus" n marmctepckon nporpamme "MenumumHekas xmmus".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
B1.B.0/].8 Buoxummns

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noagrotosku: 04.04.01 - Xumuns

Mpodounb noarotoskn: MeonumnHckas xumMms

KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

1. CeBepuH E.C., Brioxumns [9nekTpoHHbIN pecypc] : y4ebHuk / nog pen. E. C. CeepuHa. - 5-e nag., ucnp. u gon. - M. :
FS0TAP-Megua, 2015. - 768 c. - ISBN 978-5-9704-3312-6 - Pexum goctyna:
http://www.studmedlib.ru/book/ISBN9785970433126.html

2. broopraHnyeckas xumns: y4ebHuk / .B. PomaHosckuid, B.B. BonTtpometok, J1.I". T'napaHosuy u op. - M.: HALL
NH®PA-M, Hos. 3HaHune, 2015. - 504 c. - (Bbiclwee obpaszosaHue) ISBN 978-5-16-010819-3 - Pexum goctyna:
http://znanium.com/catalog/product/502950

3. lN'ybapesa A.E., Bronornueckas xummns. CutyaumnoHHble 3aaa4m 1 TeCTbl [DNeKTPOHHBI pecypc] : y4eb. nocobue / A.
E. lN'ybapesa [u ap.] ; non pea. A. E. lNybapesoii. - M. : TOOTAP-Meaua, 2016. - 528 c. - ISBN 978-5-9704-3561-8 -
Pexwum goctyna: http://www.studmedlib.ru/book/ISBN9785970435618.html

JononHuTtenbHaa nuTeparypa:

1.CesepuH C.E., Buonornyeckas xummsl ¢ ynpaxxHeHusIMm1 1 3agadamv [SnekTpoHHbIv pecypc] / nog pea. C.E. CesepuHa
- M. :TO0OTAP-Megaua, 2014. - 624 c. - ISBN 978-5-9704-3027-9 - Pexum goctyna:
http://www.studentlibrary.ru/book/ISBN9785970430279.html

2.TtokaekmHa H.A., BruoopraHuyeckas xummns [OnekTpoHHbIin pecypc] : yueb. nocobue / non pen. H. A. TiokaBkuHoi - M. :
FS0OTAP-Megua, 2015. - 176 c. - ISBN 978-5-9704-3189-4 - Pexum gocTyna:
http://www.studentlibrary.ru/book/ISBN9785970431894.html
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
B1.B.0/].8 Buoxummns

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue noarotosku: 04.04.01 - Xumns

Mpodounb noarotoskn: MeonunHckas xumMms

KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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