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Mporpamma gucumnnuHel "Broxumng"; 04.04.01 "Xumma".

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

CrtpaHnua 2 n3 11.




Mporpamma gucumnnuHel "Broxumng"; 04.04.01 "Xumma".

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
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
MK-1 CnocobeH 1cnonb3oBaTh NOMyYeHHbIE 3HAHNS TEOPETUHECKNX OCHOB COBPEMEHHOW

XMW 1 CMEXHBIX HayK MPpU peLleHUn NpodoecCroHanbHbIX 3a4ad

MK-3 CnocobeH aHanM3npoBaTb HOBYIO Hay4Hyl0 NPObnemMaTrky, NPUMEHSTL METOAbI U
CpeacTBa NNaHMpPOBaHKS, OpraHn3auun 1 NPoBeAeHNS Hay4YHbIX UCCNeLOBaHWA B
BbIOpaHHO 06nacTn xmMum

Obyuvarowumitcsi, OCBOMBWNIA AUCLUUNAUHY (MOSYb):
JonxeH 3HaTb:

Buoxmmmnyeckme XapakKTepucTnukmn OCHOBHbIX Cy6KJ'IeTOLIHbIX KOMIMNOHEHTOB, MeTabonmyeckunx nyTe|7| N MONEKYNAPHbIX
OCHOB BHYTPUMKNETOYHbIX NpoLeccoB; OCHOBHbIE OaHHblE O katabonuame n aHabonname BaxXHbIX 6ONOrMYECcKnx
MakKpoMoJiekyn, NyTax obecneyeHuns LIenoCTHOW peakunnm Knetkn, 0 MexaHmnamax perynaumm MeTa60n|/|3ma;
COBpPEeMEHHblIe HanpasneHnsa MNpPoBbIX nccnenoBaHuii B GUOXMMmn un MOJ'IeKyJ'IﬂpHOIZ 6uonorun

JonxeH ymeTb:

OCYLLECTBNSATh MOWCK, aHANM3UPOBATb, OLEHNBATbL U NMPUMEHSTb MONTyYEHHbIE 3HAHUS MPY U3YYEHUW OPYIX
OUCUMIM/IVH 1 B NPOCPECCUOHANBHOW AEATENBHOCTH

JlonxeH Bnagetb:

TEOPETMHECKMMMN 3HAHWSMW O CTPOEHWU, NPOCTPAHCTBEHHON OpraHm3aLumm, hnsnko-XMMM4ecknx CBOMCTBax u
PYHKLLMSIX OCHOBHbIX KNTACCOB COEAMHEHWI XNBOro opraHnama: 6enkoB, HyKNEeNHOBbIX KUCNOT, YrNeBoaoB, NNNLOB;
WHGpopMaLeld 0 COBPEMEHHbIX Mpobnemax GuoxnmMmm 1 rnodanbHbIX NOAX04AX K MX Pa3peLeHo

JlonxeH 0eMOHCTPUPOBaTbL CMOCOOHOCTb Y FTOTOBHOCTb:

Wcnonb3oBaTtb 3HaHMS N0 BUOXMMUYECKME XapakTepPUCTKU OCHOBHbIX CYOKNIETOYHBIX KOMMOHEHTOB, METAB0NMYECKUX
nyTew U MONEKyNsSPHbIX OCHOB BHYTPUKNETOYHbIX MPOLLECCOB; OCHOBHbIE faHHble 0 katabonname u aHabonuame
BaXXHbIX B1ONOrMYECKMNX MaKpOMOEKyr, MyTsx obecrneyveHnsl LeNoCTHOM peakLmm KNeTky, 0 MexaHuaMax perynaumm
mMeTabonuama; CoBpeMEHHbIE HanpaBneHnsi MUPOBbIX UCCNEeA0BaHUIA B BUOXMMUM U MONEKYNSIpHON Buonornu;

OCYLLECTBNATb MOWCK, aHANN3MPOBATb, OLEHNBATb U NPUMEHSATb NONYYEHHbIE 3HAHUS MPU U3YYEHUN APYTUNX
OUCUMMNAVH 1 B NPOCPECCUOHANBbHOW AEATENBHOCTY;

MoNb30BaTbCA TEOPETUYECKMMMN 3HAHNUAMU O CTPOEHMUW, MPOCTPAHCTBEHHON OpraHn3aLmnm, (onuanko-XMMMUYECKmX
CBOWCTBaX M (PYHKLIMAX OCHOBHbIX KNaCCOB COeAUHEHUI XMBOro OpraHnama: 6enkoB, HyKnenHoBbIX KUCIOT,
yrnesomaos, MUMNWUAOB; UHCpOPMaLIMEl O COBPEMEHHbIX MpobnemMax Oruoxummm 1 rnobanbHbIX Noaxoaax K ux
paspeLeHmio

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO

[aHHag oucumnnuHa (Moaynb) BkoveHa B pasaen "b1.B.08 OucuunnmHbl (Moaynm)" 0CHOBHOM NPOGIECCMOHANBbHOW
obpasoBatenbHoii nporpamMmel 04.04.01 "Xumunsa (OpraHunyeckas, 3N1eMeHToopraHnyeckas n MeamumnHekas xumms)" n
OTHOCMUTCS K BapuaTMBHOW YacTu.

OcBauBaetcs Ha 1 Kypce B 1 cemecTpe.

3. 06beM gucuMnInHbl (MOAYNS) B 3a4€THbIX e AUHMLAX C YKa3aHUEeM KONMYEeCTBa YacoB, BblOeNIeHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBnseT 3 3a4eTHbIX(ble) eanHuL(bl) Ha 108 yaca(os).

KoHTakTHasi paboTa - 28 yaca(oB), B TOM 4ucne nekuum - 20 yaca(oB), npakTuyeckme 3aHsTus - 8 yaca(os),
nabopaTtopHble paboTbl - 0 yaca(oB), KOHTPOMb CAMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas pabota - 80 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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CDopMa NPOMEXYTOYHOro KOHTPOJIA ANCUUNIINHDI: 3a4€eT B 1 ceMecTpe.

4. CopepxaHue aucLUUNAuHbI (MOOYyNs), CTPYKTYPUMpPOBaHHOE NO TeMaMm (pa3penam) ¢ yKkazaHueMm OTBeAEeHHOro Ha
HUX KOonyecTBa akageMunyeckmnx yacos v BuaooB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TemaTM4yeckuii niaH KOHTaKTHOM M CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl n yacobl
KOHTaKTHOW paboThbl,
Pa3penbl gucunniuHbl / NX TPyAOEeMKOCTb CamocTositenbHas
N Monayns Cemectp (B yacax) paborta
MpakTuyeckmellabopatopHble
Jlekumu 3aHATUA paboTbl
Tema 1. Buoxumns Kkak Hayka.
1. [AMuMHOKMCnOTLI. OnuronenTnapl. 1 2 0 0 4
Bbenkun.
2. [Tema 2. depMeHTbI 1 2 2 0 8
Tema 3. MeTabonmam, oyHKLMM
3 meTabonuama. MNMoHATUSA: aHAbONN3M 1 > 0 0 8
" |v kaTabonuam. ObmeH 6enkoB u
aMUHOKNCNOT.
4. [Tema 4. HyknenHoBsble KACNOThI. 1 2 2 0 8
5. Tema 5. O6MeH HYKNEeNHOBbIX KUCNOT. 1 > 4
Tema 6. Yrnesoobl u nx
6. l6uonornieckas pornb. 1 0 2 0 8
7. |Tema 7. O6MeH yrneBsoaoB. 1 4 0 0 4
Tema 8. Nlunuabl, oblwue cBoncTBa 1
8. nx Gruonormyeckas ponb. 1 0 0 0 8
9. |Tema 9. O6MeH nMNnUoOoB. 1 4 0 0 4
Tema 10. PennukaTusHbIiA CUHTES
10.|OHK. CuHTte3 PHK (TpaHckpununs). 1 0 0 0 4
CuHTes benka (TpaHcnsaums).
11.[Tema 11. ButramuHbi. 1 0 2 0 8
Tema 12. XuMnyeckas curHanmaaums
12. B OpraHun3me. 1 1 0 0 6
Tema 13. UIMMyHHas cuctema
13. opraHuama. 1 1 0 0 6
NToro 20 8 0 80

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. Buoxummns Kkak Hayka. AMUMHoKucnoTbl. Onuronentuabl. Benku.

Kpatkasi nctopus buoxmmmmn. Pasnensl coBpeMeHHol 6roxumun. Ponb 1 MECTO BUOXMMUM B CUCTEME ECTECTBEHHbIX
HayK.

OCHOBHbIE OTINYUS XNBOW MaTePUM OT HEXUBOM. YPOBHM CTPYKTYPHO oOpraHunsaumnm 6Monormieckmx MakpoMoneKysl.
JLMHamMmyeckoe COCTOsIHME MOCTOSIHCTBA BUOXMMMYECKMX NapaMeTpPOB XUBbIX OPraHn3MoB.

Xunpkokpuctannumyeckoe coctosiHme buononumepoB. XnMusi, sHepreTka n metabonuam. Y1o onpenensit BO3MOXHOCTb
NpoTeKaHNs XMMNYECKMX peakuuii B opraHuame. Ponb HeobpaTuMblx peakuuii B ctpaternm metabonuama.

CTpykTypa KNnetkn n broxmmmyeckasl xapakTepmcTka OTaesbHbIX CyOKNeTOYHbIX KOMMOHEHTOB.

Bogna. dunsmko-xnuMmnyeckne cBoncTea 1 cTpykTypa Boabl. BogopoaHbie cBsian. MoHATUS rnapoddobHOCTb U
rnapodonnbHocTb. MloHn3auus Boabl. pH 1 6ydepHble cuctembl, pK- KoHCTaHTa auccoumnaumu.

AMUHOKMCNOTbI, UX Buonornyeckne dpyHKLMW. Tunbl aMMHOKUCHOT. Knaccudprkaumm aMMHOKMCIIOT. 3aMEHUMbIE U
He3aMeHUMble aMUHoKMcNnoTbl. 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 CTPYKTYpPbl. JJoMeHbl. Tunbl CBA3eR, CTabUNn3npyoLLmX YPOBHN
CTPYKTYypHOI1 opraHnaauun 6enka.

CamoopraHusauusi HagMonekynsipHbIX 6eNKoBbIX CTPYKTYP. BHYTprKneTo4HOE chopMUpOBaHME NPOCTPACTBEHHO
CTPYyKTYypbl 6enko.. M'Mnotesa ?pacnnasneHHol rnobyneli?. LanepoHsl, wanepoHuHbl. derpagauns 6enkos. YOUKBATAH ?
6enok perpagaumn. Cekpeuns 6enkos.

CrpaHnua 4 n3 11.
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CeolictBa 6enkoB: PaCTBOPUMOCTb, N303NEKTPpUHecKad To4ka, oeHarypaund n peHartypauus. OcHoBHble MeTOObl
BblOeneHuns, pakLunoHMPOBaHUA N N3y4eHNsa pa3mMepoB U OOpPMbl 6enKoBbIX MOJIEKYN.

MpvHUMnbl Knaccndgoukauun benkos. Knaccugoukaums 6€nkoB no TPETUHHOW CTPYKType: rnobynsipHble u donbpunnsipHole
6enku. MNpocTble 1 CnoxHble 6enku.

OcHOBHble GoyHKLUM BENKOoB B KneTke
Tema 2. PepMeHTbI

depMeHTbI. VX ponb B XuBol npupoae. MexayHapoaHas knaccudukaums 1 HoMeHKnaTypa oepMeHTOB.
CneunguyHoOCTb OelicTBUS oepMeHTOB. V3ogepMeHThl (13031Mbl). MynbTudoepmeHTbl. CTpoeHne oepMeHTOB.
MoHSTMS: KOhepMeHT, KogpakTop, NpocTeTnyeckas rpynna. Pofb BUTAMUHOB, METANIOB U APYTMX KOGAKTOPOB B
PYHKLIMOHMPOBAHUM (PepPMEHTOB. AKTUBHbIA LIEHTP doepMeHTa. AnnocTepryeckuii LEHTp.

Obwme npenctasneHus 0 katanuse. PrU3nYECKnii CMbICT KOHCTaHTbl CKOPOCTU XUMUYECKOW peakLmmn (aHepreTuyeckas
anarpamma peakumu, nepexonHoe COCTOSHNE, SHeprus akTueauum). MexaHuam neicteus cpepmeHToB. OcobeHHOCTH
doepMeHTaTNBHOIo Katanunsa. IHeprusa aktnsaumun. KuHetrka gpepmeHTaTMBHbIX peakunin. YpasHeHne
Muxasnuca-MeHTeH-Bpurrca-XongeinHa. KoHctaHta Muxasnuca. HavyanbHas n MakcumanbHas CKOpPOCTb
doepMeHTaTnBHON peakumun. padmyeckne MeToabl aHanmaa epmMeHTaTMBHbIX peakunii.OCHOBHbIe CBONCTBA
(PEPMEHTOB, BNMSIHNE HA CKOPOCTb (PEPMEHTATUBHBIX peakLmii TeMnepatypsbl, pH-cpenbl, akTMBaTOPOB, MHIMOUTOPOB.
NHrnbumposaHve goepMeHTOB. Tunbl MHrMBMPOBaHMS. Perynsuns akTMBHOCTV (PEPMEHTOB B XMBbIX OpraHm3max u
MPUHLMNGI perynsuum Metabonnama: MU3MeHeHe KonmyecTsa oepMeHTa, NpopepMeHTa, XMMMIeckas Moaudukaums,
npuHUMN obpaTtHOl CBSA3M, 3aKOH AENCTBUS MACC, NoKanM3auus epMeHToB B KNETKE. AKTUBHOCTb 1 4Mcno 06opoToB
depmeHTOoB. OnpeneneHne akTMBHOCTN (PEPMEHTOB.

Tema 3. Metabonuam, yHKUMM MeTabonuama. MoHsATnA: aHabonuam u katabonnam. O6meH 6enkoB u
aMUHOKMCIOT.

MeTtabonuam, goyHkumnn Metabonnama. MNoHsATUS: aHabonmam u katabonunam.

O6meH 6enkoB 1 aMMHokmcnoT. Katabonnam aMUHOKNCIOT Y XUBOTHBIX, PaCcTeHWi 1 6akTepuit. DepMeHTaTNBHBbIN
rmoponna 6enkoB B Xenyno4HO-KUWeYHOM TpakTe. [poTeonnTnyeckmne doepMeHTbl, X CeLMgUYHOCTb, akTUBaLUus.
TpaHcnopT aMMHOKMCIIOT Yepes KNeTo4Hble MembpaHbl. [esaMuHupoBaHme, TpaHcaMMHUPOBaHNe,
TpaHcae3aMVHUPOBaHMe (HeNpsIMoe Ae3aMUHUPOBaHUE) U feKkapOoKCUNMpPoBaHNE aMUHOKMCIIOT, MEXaHN3MbI,
6ronoruyeckoe 3HadeHue. Jetokcukaumst GroreHHbIx aMMHOB. MyTu HelTpanmaaumnm ammmaka. AMMOHMOTENUS,
ypeoTenusi u ypukotenus. TpaHcnopT aMMuaka. buocuHTea MoyeBuHbl. CTexnoMeTpuyeckoe ypaBHeHe o6pa3oBaHus
MOYEBVHbI.

BriocuHTes aMmHokuenoT. ICTOYHMKM a3oTa 1 yrnepoaa, UCnofb3yeMble OpraHn3MamMm pasHbiX CUCTEMaTUHECKMX TPy
ans buocrHTesa ammnHokmcnot. Obwme nyTm BUOCKMHTE3a aMUHOKMCNOT. Perynsiumns GuMocrHTEe3a aMMHOKMCIIOT.

KntoueBasi ponb rnoTaMMHOBOW KUCNOThI B METaboNMamMe aMUHOKUCAOT.
Tema 4. HyknenHoBbIe KUCNOTbI.

HyKJ'IeI/IHOBbIe KNCNOThI. |/|CTOpI/I9I N3y4eHns HyKNnemHoBbIX KNCNOT. Buapl HYKNIENHOBbIX KUCNOT U NX OCHOBHblE (OYHKLINK.
Ponb HYKNIENHOBbIX KUCNOT B (0OPMUPOBaHUN U CBOWCTBAx XmnBoOM martepun.

CTpoeHne HYKNENHOBBIX KUCNOT. MypUHOBbIE U MMPUMULNHOBBLIE a30TUCTbIE OCHOBaHWS. YTNEBOAHbIE KOMIMOHEHTBI:
pnbo3a u fesokcrpubosa. Hykneosmabl U HykneoTuapl. Linknnyeckne Hykneotuabl. HykneoTnaHble KOGEPMEHTHI 1
NepeHOCHVKN COEAUHEHUI, X OCHOBHbIE TUMbl. ONWIo- U NONMHYKNEOTULbI.

CrpyktypHas opraHnsauus OHK: nepsmyHas, BTopuyHasa n TpeTnyHas cTpyktypsl. MNpasuna Yapradgpda.
KomnnemeHTapHble napbl Hykneotunos. ®@opmbl JHK. ManuHopomsl. Cynepcnupanusauns OHK n eé 6uonornyeckoe
3Ha4eHne. MMCTOHbI U CTPOeHWE XpoMaThHa. Tunbl CBsI3eit, CTabunnanpyowmx ypoBHY CTPYKTYpHOI opraHuaauun JHK.
®dunaunko-xmmmnyeckue ceoctea JHK: neHatypauus, peHatypauusl, BbI3KOCTb, nornoweHne B YO,
peakuMOHHOCMOCOBHOCTb.

OcHogHble Buabl PHK, nx dpyHkuum n nokannsaumst B knetke. OcobeHHocTn cTpoeHmns suaos PHK. duaunko-xummnyeckme
ceowicTBa PHK.

Tema 5. O6MeH HYKNIEUHOBbIX KUCHOT.

OB6MeH HYKNeMHOBBIX KACNOT. PepMEHTATUBHBI TMAPONN3 HYKNEUHOBBIX KUCTOT B XeNyA0YHO-KMLEYHOM TpakTe.
Katabonuam nypuHoB 1 NUPUMUOMHOB, KOHEYHbIE NPOOYKTbI pacrnaaa.

AHabonnam HykneoTuaos. BUOCHHTE3 NMPUMUANHOBBIX U MYPUHOBBLIX PUBOHYKNEoTNLOB. OCHOBHbIE MYTH.
AnbTepHaTVBHbI NyTb CUHTE3a MYPUHOBbLIX HYKNEOTUAOB. B1ocuHTe3 ne30KkcnpnboHykneoTmaos. Perynsuus
6roCKHTE3A HYKNEOTUIOB.

Tema 6. Yrnesoabl 1 ux 6uonoruyeckas ponb.

YrneBopl 1 nx Guonorvyeckas ponb. XMUYeckuii coctas 1 ceolicTea. CTepeoxumns yrnesonos.
PeakumoHHocnocobHocTb yrnesonos. Knaccudpmkauus yrnesonos. Anboo- n ketocaxapa. MoHocaxapuibl, UX M3oMepus
1 KOHpopMaLuun. BaxHeiwme npeactaBnteny MoOHOCaxapuaos, X CTPYKTypa, CBOMCTBA U pacnpocTpaHeHue B
npupoge. Mukoanabl. Onurocaxapuapl, Ux ceolicTea 1 Guonornyeckas ponb. Caxaposa, nakTo3a, ManbTo3a, CTaxmosa.
Monucaxapuapl: cocTas, TUNbl CBA3EN, BeTBNeHne. Knaccudprkaumns nonncaxapvnnos. BaxHenwme npeacrasmtenn:
Kpaxrgan, FAMKOreH, Lennonosa, XMTnH, NeKTMHOBbIE BelecTBa. Y4yacTue nonnucaxapuaos B perynsumm Kneto4Horo
meTabonusma.

Tema 7. O6MeH yrneson0B.
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3aKOoHbl XMMUYECKOon TepMoanHaMUKN. iameHeHne cBobO4HON SHEPrK U PaBHOBECUE XUMUYECKUX PeakLUiA.
O6pa3zoBaHne 1 xpaHeHne aHeprum B knetke. Makpoaprudeckas cBsiab. Makpoapruyeckme coeamHeHus: ATO,
HykneoauadocdaThl, octoeHoNNMpyBarT, kpeaTnHadocdat. Nx ponb B MeTabonuame.

O6bmeH yrnesofoB. [epeBaprBaHune yrneBoaoB B Xenyno4HO-KUIWLEYHOM TpakTe. Katabonunam rnoko3sbl, oyHKLmUM
OKMCNUTENBHbIX NMPEBPALLEHN IMIOKO3bl. AHA3PO6HBIN 1 aspobHbIi pacnag yrnesonos. [nukonua. MMmMkoreHonma.
Perynsuus rnnkonuaa u ravkoreHonnaa. bpoxeHne: Mono4Hokmcnoe, cnupTtosoe. MNeHTo30docaTHbIf MyTb OKUCNEHNS
rNOKO3bl U €ro BUONOrNyeckoe 3Ha4eHMe.

AapobHoe okucneHue yrnesonos. OKMCNUTeNbHoe AekapboKCUNMPoBaHNE NMPOBMHOTPALHOM KMCNOThI.
MupyBatoernaporeHasHolii komnnekc. Liukn TpnkapboHOBbLIX KUCNOT 1 ero 3HaYeHue B npoLieccax karabonuama u
aHabonuama. CybcTpaTHOe U OKMCNUTENBHOE GhocchopunmpoBanmne. brosHepretuka. OkucnuTensHoe
gocchopunmpoBaHme. OKMCANTENBHO-BOCCTAHOBUTENbHbBIE MPOLECChl. MUTOXOHAPUK, NX CTPYKTYPa U (OYHKLUMN.
HbixatenbHas uernb. KOMNOHEHTbI AbixaTenbHow uenu. MNpeactasneHne 0 MexaHn3Max ConpsiXeHNs OKUCNEHNS 1
bocpopunnposaHns B

IblxaTenbHoOw Lenun. TpaHcMeMbpaHHbI NOTEHLUMAN MOHOB BOLOPOAA Kak doopMa 3anacaHus aHeprumn. Obpatumas
H+-ATPa3sa. Perynsauusi MUTOXOHOPWANbHOMO OKUCEHNS.

CBo6oaHoe okucneHne. AKTMBHbIE (POPMbI KUCIIOPOaa.
dHepreTnyeckas xapakrepucTrika aspobHoro n aHaspobHOro pacnaaa yrnesomnos.

AHabonumam yrnesonos. CwvHTE3 rnokosbl B opraHm3me - rnoKoHeoreHes. PerHSILI,I/Iﬂ rnioKkoHeoreHesa. Linkn KOpI/I.
'mnokcunatHbI umnkn. CUHTE3 rMnKoreHa ? rmMkoHeoreHes, ero perynauns.

ObLwme NpUHLMNBI PEryNsiLUn YyrneBoaHOro obMeHa.

doTocuHTes. CTpoeHMe XNoponnacToB, NUrMeHTbl qpoTocHTe3a. CBeToBas 1 TeMHOBas cTaaun, GuoxmMmyeckme
acnekTbl poTocuHTe3a. doTodpoccpopunuposare. Linkn KaneeuHa. dotoabixaHue. Jlokanmaaums npoLeccos.
BurocwrHTes nonvncaxapwaos.

Tema 8. Jlunugbl, o6Wwne cBOMCTBA U UX 6Monoruueckas pofb.

Nnnunabl, obuwue ceoicTBa 1 nx buonoruyeckas ponb. CTpoeHI/Ie N CBOWMCTBA KUPHbIX KNCNOT. HachblweHHble 1
HeHacblWeHHble XUPHble KACNOThI. KHaCCI/I(pI/IKaLI,I/IFI, n3omMepuna n CTpyktypa HeHacblWeHHbIX XUPHbIX KACNOT.
HezameHumble XWUPHbIE KNCNOTbI.

Knaccundomkauns nunngos. CTpykTypa, CBONCTBA M pacnpOCTPaHeHMe B MPUPOAE OCHOBHbIX MpeacTaBuTenen
aunnraMuepyHoOB, BOCKOB, hocchonmnunaos (ravuuepodoctonmnnaos, COMHrogoocqoNnMnMaos), rMuKOCUHrONMNUE0B
(uepebpo3nao., raHrNMO3NO0B), CTEPOMAOB (CTEPUHOB, XENYHbIX KMCNOT, CTEPOVOHBIX FOPMOHOB). JTMNONPOTENHBI.
WNoauposaHue, okucneHue, oMbineHne Xmpos. logHoe Yncno, KNCNOTHOE YNCHO.

Bronornyeckne MeMopaHbl, UX CTPYKTYpa 1 pyHKUMKU. Ponb nunuoos, 6€nkoB 1 yrnesoacoaepXallyx CoequHEHNn B Ux
opraHnsauum. Muuennbl 1 NIMNOCOMbI. XMMUYecKasi reTeporeHHOCTb oocdponmnmuaoos MemopaHsl. XonectepuH. Moaens
ouonorunyeckunx membpaH Currepa-HukonbcoHa. Mepudpepryeckne n nHTerpanbHble 6enku membpaH. Mukonunmapi.

DU3MKO-XMMMYECKME CBOMCTBA ABOMHOMN (hochonmnuiHol MembpaHsl (MPOHMLAEMOCTb, AUHAMUYHOCTD,
aCMMMETPUYHOCTb, 3aMKHYTOCTb).

TpaHCI'IOpTHbIe npouecchbl Hepea MeM6paHbII NacCUBHbIA U aKTUBHbIA TpaHCMNopT. Kananbl, nopbl, NepeHOoCHUKN,
peuenTopbl n |/|36|/|paTeana9| NPOHNLAEeMOCTb 6uonornyeckmx MeM6paH. Buabl nepeHoca BewecTs U CUrHanoB 4Yepes
MeM6paHbI. SK30UNTO3 U 3HOOUMNTOS.

Tema 9. O6MeH NMNNAO0B.

O6MmeH nunuaoB. SHepreTnyeckas LeHHOCTb XMPoB. TpaHCNoPT NUMUAOB U3 XENYL0YHO-KMWEYHOrO TpakTa B KNETKU.
Nunasbl n dpocponmnnassl. Katabonuam nununos. Mmaponma TpradmnrnuuepuHoOB, perynaums nunonnsa. OkncneHme
XUPHBIX KACNOT: aKTUBALMS XMPHbBIX KUCNOT, TPAHCMOPT auMnbHOR rpynnbl B MUTOXOHLPWUMW (PONib KAPHUTUHA),
3-0KMCNeHne XMpHbIX KNCNOT. DHEPreTmka OKMCNEeHNs XUpHbIX KUEnoT. OKMCNEeHNe HEHACHIWEHHbIX XUPHbIX KMCNOT.
Nokanuaauus npoueccos pacnana nMnuaos.

BrocuHTEe3 ?KeTOHOBLIX? Ten (auetoaueTar, aueToH, B-okcnbytnpar) ? keToreHes. BUOCUHTE3 XMPHbIX KMCNOT ?
NINNOreHes: TPaHCMNopT BHYTPUMUTOXOHApManbHoro auetnn-KoA B untonnasmy, obpasoaHue mManoHun-KoA, cuHtes
HaCbILWEHHBIX XUPHbIX KUCNOT. CUHTETa3a XMpPHbIX KUCNOT. OCHOBHLIE OTINYMS KaTabonmnama X1pHbIX KUCAOT, OT
aHabonuama. brocuHTE3 HEHACHIWEHHBIX XUPHbIX KUCIOT. CUHTE3 TPUALUATANLEPUHOB 1 POCONMNNLOB Y NPOKAPUOT
1 aykapuoT. BUOCUHTE3 CTeponaoB (XONecTpuHa).

Perynsiuns Metabonnama nunmaoe.
Tema 10. PennukatuBHbin cuHte3 O HK. CuHte3 PHK (TpaHckpunuus). CuHTe3 6enka (TpaHcnsuus).

PennukatuneHbii cnHTe3 JHK y npokapnoT u aykapuoT: nHmumnaums, snoHrauns, tepmuHaumns. CtpoeHne
pennnkaTnBHOM BUNKK, OCHOBHbIE Benku pennvkauun. Tenomepa, Tenomepasa. Penapaums OHK, penapauus
fenypuHnanposaHHon JHK, xuMuyeckn MoamuumpoBaHHbIX a3oTUCTbIX 0cHoBaHWiA, SOS-penapauus. CuHtes JHK Ha
PHK. Monumepasras uenHas peakuus (MNLP) n eé npaktnyeckas 3Ha4MMoCTb.

CwuHtes PHK (TpaHckpunumst). PHK-nonumepasbl. OcHoBHble aTanbl BuocuHTesa PHK: nHMumnaums, anoHrauus,
TepMuHaums. Mpomotop. MNocTTpaHcKkpunumMoHHbI npoueccnHr PHK.

CuHTes 6ernka (TpaHcnsums). MHdgopmaumoHHble PHK, reHeTudeckunin kog. OCHOBHbIE aTanbl CMHTE3a benka.
AKTUBaUWS, PEKOTHNLINS aMUHOKMCNOT U CrHTE3 ammnHoauun-t-PHK. Kak TpaHcnupytoTcst KogoHbl, prbocoMbi,
VHULMALNS TPAHCASLMW, SNOHraumns, TepMuHaums. Pasnuuns cuHtesa 6enka y aykapvoT 1 npokapuoT. Noamcomsi.
MpoLueccuHr 1 TpaHcnopT NOAUNENTUAHbIX Lenei. MocTTpaHCNsAUMOHHbIE MogudvKauuy 6enkos. MonekynsipHble
wanepoHbl U coonauHr 6enka. Oerpagauns 6enkos. Perynsuus cuHtesa benka.

am PAEKTPOHHBH
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Tema 11. BUTaMMHbI.

ButamuHbl. Obliee NOHATME O BUTAMUHAX, Knaccudmkauus, HomeHknatypa, oyHKLuum. MMnoBUTaM1HO3, aBUTAMUHO3,
runepsutammHo3. CTpyKTypa, CBOMCTBA, pacnpocTpaHeHne B NpMpoae, buonormyeckas ponb BaxXHenwmx
npeacTasuteneit ButamnHoB: A, D, E (Tokodpepon), K, Q (ybuxuHoH), F, B1 (tTnammH), B2 (pnbogpnasuH), B3
(naHTOTEHOBas kucnota), B5 (PP, HukotuHamug), B6, B12 (umaHkobanamuH), B15 (naHramoBas kucnota), Be (B9,
goonueas kucnota), C (ackopbuHosas kucnota), P (BrodonasoHonabl), H (6uoTuH).

Tema 12. XuMmnyeckas curHanuaaums B opraHm3me.

Xumuyeckas curHannsaums B opraHuame. Xmmumdeckas npupoaa v ousnonormdeckast poib BaXHenWnx ropMOHOB, NX
ponb B perynsummn obMeHa Belects. MexaHn3Mbl 0eACTBUS CTEPOUAHbIX, MPOVN3BOLHbIX aMUHOKMCIOT, NENTULHbIX U
6enkoBbix ropMoHOB. dakTopbl pocTa. Hellpomenmatopbl. Siiko3aHonbl, LUTOKMHBI. PeLentopbl FOpMOHOB. Perynsuns
C/HTEe3a rOpMOHOB, HEpPOMeanaTopoBs, PakTopos pocTa. PYHKUMW LIUKANYECKUX HYKNEeOTUAOB, NPOTENHKNHAS,
G-6enkos, hoccpaTnannnHoant-4, 5 - audbocdpata n Ca2+ B perynsiTopHbIX CMCTEMaX KNeToK. Y oaneHne CurHaibHbIX
Monekyn.

Tema 13. UMMyHHasa cuctema opraHuM3ma.

NmmyHHas cuctema opraHnama. OCHOBHAS CTpaTerns UMMyHHOR 3awnTbl. MPUHLMMLI OpraHn3auum u
PYHKLIMOHMPOBAHUS UIMMYHHOI crcTeMbl. KNeTku MMMyHHOW cucTeMbl. IMMyHHOrNoBynvHbl. VX cTpoeHre 1 doyHKLMS.
MoHoknoHanbHbIX aHTUTENa. Icnonb3oBaHne aHTUTEN B MONEKYNSPHOW B1onornm 1 aHamMonornm. AG3uMbl - aHTUTENa,
obrnagatwolme pepMeHTaTMBHOW akTUBHOCTbIO. AyTOMMMYHHbIE 3a60NeBaHus.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust jisi cCaMoCTosiTeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moaynio)

CamocTositenbHas pabota 0by4arolLyxcs BbIMOMHSETCS MO 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYIO0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENbHOE OCBOEHME OTAEMbHBIX TEM (Pa3fenos) AUCLUMNAUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyaroWwmnecs YnuTaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3aaHUsl, HANpPaBNeHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY U MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMNVHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arolwmxcst pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTebHbIMU Pecypcamu, BKoYas:

MopsiLoK opraHn3aumm 1 ocyleCTBAEHMS 06pa30BaTENbHON AESTENbHOCTM MO 06pas3oBaTENbHBIM MPOrPaMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuara, nporpaMmmam crieumaniTeTa, nporpaMmmam MarucTpatypbl (YyTBEpPXaeH
npukasom MuHucTepcTa obpasoBaHus n Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa obpasoBaHus Poccuiickoin ®enepaumm No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CaMOCTOATENbHON paboThbl CTYAEHTOB BbICIUMX Y4EOHbIX 3aBeaeHMNA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpPeHHEro pacnopsaka enepansHOro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMro yupexXaeHns
BbiCLeEro npodpeccmoHansHoro obpasosarus "KazaHckuii (MpuBonxckunii) doeaepancHblli yHuBeEpcuTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXckoro) doeaepansHoOro yHmBepcuteTa

6. DOoHA OLEeHOYHbIX CPeacTB MO AUCUUNIUHe (MOLYNI0)

DOHL OLIEHOYHbIX CPEACTB M0 AUCUUNIUHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/THOHYAET OLEHOYHbIE
CPeLCTBa TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPEACTBA NMPOMEXYTO4HOM aTTecTaunm.

B ¢hoHLe OLEeHOYHbIX CPEACTB COAEPXUTCS Cneayiolas nHpopmaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pe3ynbTatam 06y4eHus o JUCLUMNMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUMMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KAXA0ro OLEHOYHOro CPeancTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMble K 0eCTBUSM 0byHatowmxcs,
LEeMOHCTPVPYeMbIM peadynibTataMm, 3aaHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoanTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,D,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAMMON OIS OCBOEHUS OUCLUMNMUHBI (MOAynst)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT U3y4eHne OCHOBHOW 1 OOMONHUTENbHOW y4ebHOM nuTepaTypb.
Nutepatypa MoxeT BbiTb AOCTyMHa 0b6y4atowmnMcsl B OAHOM U3 OBYX BapuaHToB (60 B 060MX N3 HIX):
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- B 3NIEKTPOHHOM BUE - YePEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0BYYaOLLMMCS CBOEMO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucteMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHMKN NeYaTHbIX M3naHUA BbNNOTEYHbI
oOHA, OoMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHNM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6vbnnotekn KPY.

8. NepeueHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS OUCLUMNMNHBI (MOOYNs)

Bagsa 3HaHwuii no 6uonorum yenoseka - http://humbio.ru
HayuyHas anekTpoHHas 6ubnuoteka ELibrary - http://elibrary.ru/
Mownckosas 6bubnuorpacdpuyeckas cuctema ScienceDirect - http://www.sciencedirect.com/

9. MeToguyeckme ykasaHus oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUN/IMHBI (MOAYNS)

Bup, pa6ot MeTtoauuyeckue peKoMeHpaLmm

nexkuum MpocMoTprTE KOHCMNEKT cpasy nocne 3aHsATUi U 0TMeTbTe MaTepuan, KOTOPLI Bbi3biBaeT
3aTpyaHeHus ons noHMMaHms. MNonbiTainTech HANTU OTBETbI Ha 3aTPYIHUTENbHbLIE BOMPOCHI,
NCNonb3ys pekoMeHayemyto nutepatypy. Ecnvm camoctosTenbHo He yaanock pasobpartbes B
MaTtepuane, chopMynupyiiTe BONpockl U o6paTnTech 3a NOMOLbIO K MPenoaaBartento Ha
KOHCYnbTaUuUW Unu Gnmnxariein Nnekumm.

npakTnyeckue | Mepen nocelweHeM NPaKTUYECKOro 3aHATHS U3y4nTe TEOPUIO BOMPOCa, NPEeAnonaraeMoro K

3aHsATUA N3Y4EeHNI0, 03HAKOMBTECH C PYKOBOACTBOM MO COOTBETCTBYIOLLEN TEME. TakXe pEKOMEHLyeTCS
MpopewWwaTb TUMOBbLIE 3a4aHWs, MPELNOXEHHbIE NPENofaBaTeNemM paHee Ha nekumu. Beinuwute
BOMPOCHI, BbI3BaBLIME 3ATPYLHEHWS, 1 06paTMTECH 32 MOMOLLbBIO K MPENOAABATENHO.

camocTosl- | CamocTosiTenbHas paboTa NPOBOAMTCS C LENbIo Yriy6neHns 3HaHuin no AUCUMMHE U

TenbHasl npeLycMaTpvBaer:

pabota - YTEHWEe CTyAEeHTaMn PeKOMEHA0BAHHOW NMTEpPaTypbl M YCBOEHME TEOPETUYECKOro Matepuana
OVNCUMNMVHBI;
- MOArOTOBKY K MPaKTUYECKUM 3aHSITUSAM, YCTHBIM OMPOCcaM, TECTMPOBAHWSAM 1 KOHTPONbHO paboTe;
- paboty ¢ VIHTepHEeT-UCTOYHMKaMU;
- MOArOTOBKY K cade npakTuyeckmx paboT, 3awmute npakTnieckon paboTbl, coade ak3ameHa.
MnaHnpoBaHWe BPEMEHN Ha CaMoCToATENbHYO paboTy, HEOBXOAMMOro Ha M3y4YeHUe HACTOoSIWEeN
LMCUWNIVHBI, CTYAEHTAM Jlydile BCero OCylWecTBNsSiTb Ha BECb CEMECTp, NpeLycMaTpmeas npy aToM
perynspHoe NoBTOpeHVe NpoiaeHHOro Matepuana. MaTtepuan, 3aKOHCNEKTUPOBaHHbIA Ha NeKUusX,
HEeobXoAMMO PErynsipHo LOMOHSATL CBEAEHUSMY U3 IMTEPATYPHBIX UCTOYHVKOB, NPEACTaBNEHHbIX B
paboyei NnporpaMMe OUCLMMNINHDI, & TaKXe U3 UHBIX UCTOYHMKOB, PEKOMEHA0BAHHbIX
npenonaearteneM. o kaxnov U3 TeM A1 CaMOCTOATENbHOrO U3y4eHusl, MPUBEAEHHbIX B paboyei
nporpamme OMCUMNMHEI, CneayeT cHavYana npoyntartb PeKOMeHA0BaHHY0 nuTepatypy v npu
HEeoHX0MMOCTY COCTaBUTb KPaTKUIA KOHCMEKT OCHOBHbIX MONIOXEHNI, TEPMUHOB, CBEAEHN,
Tpebytowmnx 3anoMMHaHUS 1 SIBASIIOWWXCS OCHOBOMONAratowmMMi B 3TOM TEME 1 4Ji1s1 OCBOEHNS
nocnenyowmx pasaenos kKypca.

3ayet Mpwn noaroToBke K 3a4eTy Heob6xoAMMOo paboTaTb C KOHCMEKTAMM NEKLWIA, Npe3eHTaunsamu,
nMTepaTypoi U NONy4nTb KOHCYNbTaumMio npenonasatens. MNpw oTeeTe Ha 3aveTe HEOHX0AMMO
npoLyMaTh 1 YETKO M3NOXWUTb MaTtepuan: Aatb ONPeneneHns OCHOBHbIX MOHSATUN, N3NOXNTb LAHHbIE
0 CTPOEHWM, MEXaHN3Me AeicTeus n metabonuame 6uomonekyn, npueecTn npumepsl. OTBeT
HEeoHX0LMMO UNNOCTPMPOBATL (POPMyNaMU, CXEMAMN.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30oBaTeNbHOro
npouecca no gucuuniuHe (MOAyno), BKNoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MUHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

am PAEKTPOHHBH
Crtpannua 8 na 11. BBl YHHBEPCHTET

S OFMALMOHHO AHATVTAHECHAR CATTEMA Ky



Mporpamma gucumnnuHel "Broxumng"; 04.04.01 "Xumma".

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYLLECTBAEHU 06pa30BaTeNbHOro NpoLecca no
OUCUMNVHE (MOLYNI0), BKNOYAs NepedeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnu 3 k paboyen nporpaMMme OUCLMMNVHBI (MOLYNS).

11. OnucaHue matepuanbHO-TEXHUYecKon 6a3bl, HEOGXOAUMOW ANs OCYLLECTB/IeHUs 06pa3oBaTenbHOro
npouecca no aucuunnuHe (Moayno)

MatepuanbHo-TeXHUYECKOe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yno) BKAKYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MoMelueHnst ons caMoCcToATENbHOM paboTbl 0ByHaOLWMXCS, YKOMMIEKTOBAHHbIE CNEeLMann3npoBaHHoi Mebenbto (CToNbl 1
CTYNbs1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
LOCTyna B 3NIEKTPOHHYI0 MHAPOPMaLMOHHO-06pa3oBatenbHyto cpeay KDY.

YyebHble ayamMTopun ons KOHTakTHOW paboThl C MpenonaBatenem, yKOMNIeKkTOBaHHbIE Cneumani3npoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3gaToyHbiX MaTepuanos.
MynbTuMeouiiHas ayauTopus.

12. Cpe,IJ,CTBa apgantauuv npenogasaHus oUCUNMJIUHDI K I'IOTpEﬁHOCTSlM 06y'-|arou.|.|nxc5| WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

npl/l Heobx0OMMOCTH B O6p33083TeﬂbHOM npouecce NpuMeHsaTCa cnegyowme MetTodbl U TEXHONOrnn, obneryatouwue
BOCMpUATME UHpopMaLInUmK 06y‘-Ia}OLIJ,I/1MI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NIOBOro HETEKCTOBOIO KOHTEHTA LIS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YOOOHbIe ANl pa3NnYHbIX NONb30BaTenei;

- CO30aHNe KOHTEeHTa, KOTOprIZ MOXHO NpencTaBuUTb B pa3/inyHbIX BUOAX 6e3 noTtepun OaHHbIX WK CTPYKTYpPbI,
npegycMmoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/I9I TeKCTa un m306pa>|<eH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHve BO3MOXHOCTEW AJis 06y4atoLmMxcsl BOCMIPUHUMATb OLHY M Ty XXe MHPOPMaUMIO U3 PasHbIX NCTOYHIKOB -
Hanpumep, Tak, 4Tobbl NMMLA C HAPYLWEHWUAMY Clyxa NoNyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
aymanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeACTB, obecneyrBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLMMAMHON, 3a CHET aNlbTepPHATUBHbBIX CNOCOOO0B, B TOM YMC/e BUPTYaNbHbIX nabopaTtopuii U CUMYASILIMOHHBIX
TEXHONOIMIA;

- MPUMEHEHVE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTMIA 4f1s Nepeaayyn MHGOpMaLum, opraHn3aunn pasnmnyHbIX
(POPM MHTEPAKTMBHOM KOHTAKTHOW paboThl 0By4arolwerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb NCNONb30BaHbI A1t MPOBEAEHNS BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aMOAENCTBUS BCEX YHACTHUKOB
OUCTaHUMOHHOIO 06y4YeHUst, NPOBELEHUS CEMUHAPOB, BbICTYMIEHUS C AOKNALaMU U 3aLMTbI BbINOSHEHHBIX pabor,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHOM paboThl;

- NPYMEHeHNe ANCTAaHUMOHHbIX 0B6pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aLmMmn OOPM TEKYLLEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- yBENNYeHne NPOoOONXNTENIbHOCTU caaqm oby4atolmMMcst UHBaANUOOM UK NINLOM C OrPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0pOBbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBNIEHHOW NPOAONXUTENBHOCTY UX CHAYN:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOI PopMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXNTENbHOCTX MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByHatowWwerocs npu 3awmte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTaBneHa B cooTseTcTBuUmM ¢ TpebosaHnamMm GrOC BO u y4ebHbIM nnaHoM no HanpasneHuio 04.04.01
"Xvmus" n marmctepckon nporpamme "OpraHunyeckasl, SneMEHTOOPraHnyeckas n MeanumHekas xmmMms".
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Mporpamma gucumnnuHel "Broxumng"; 04.04.01 "Xumma".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.08 buoxumus

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noagrotosku: 04.04.01 - Xumuns
Mpodpomnb noarotosku: OpraHnyeckas, aneMeHToopraHnyeckas n MeanuUmMHcKas XumMmns
KBanucukaums BbinyCKHUKA: MarmcTp
dopma oby4eHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2019
OcHoBHas nuteparypa:

1.CeBepuH, E.C., Brioxumns : yuebHuk / nog pen. E. C. CesepuHa. - 5-e 3., ucnp. u gon. - Mockea: FrOOTAP-Megnua,
2016. - 768 c. - ISBN 978-5-9704-3762-9 - TekcT : anekTpoHHbI // OBC 'KoHcynbTaHT cTyneHTa' : [caiT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970437629.html (nata obpaweHus: 02.03.2020). - Pexxum poctyna : no
noanucke.

2. broopraHnueckas xumns: y4ebHuk / .B. PomaHosckuid, B.B. BonTtpometok, J1.I'. T'mapaHosuy u ap. - Mocksa : HAL|
NH®PA-M, Hos. 3HaHune, 2015. - 504 c. - (Bbicwee obpazoBaHue). - ISBN 978-5-16-010819-3. - TeKCT : 3NEKTPOHHbIA. -
URL: https://new.znanium.com/catalog/product/502950 (nata obpauweHusi: 02.03.2020). - Pexunm goctyna : no
noanucke.

3. l'ybapesa, A.E., buonoruyeckas xumnsa. CutyaumnoHHble 3a4a4um 1 TecTol : ydebHoe nocobue / A. E. MN'ybapesa [u op.] ;
non pen. A. E. Nybapesoii. - Mocksa: F'9OTAP-Meaua, 2016. - 528 c. - ISBN 978-5-9704-3561-8 - TeKCT : 3NEKTPOHHbIA
// OBC 'KoHcynbTaHT cTyneHTa' : [canT]. - URL : http://www.studentlibrary.ru/book/ISBN9785970435618.html

(nata obpaweHus: 02.03.2020). - Pexxum goctyna : no noanmcke.

JononHutenbHasa nuTteparypa:
1.CeBepuH C.E., Bronorudeckas xumns ¢ ynpaxHeHusamu 1 3agadamm : y4ebHuk / nog pea. C.E. CesepuHa. - 3-e usg.,

ctepeotunHoe. - Mocksa: MN'OOTAP-Meaua, 2016. - 624 c. - ISBN 978-5-9704-3971-5 - TekcT : anekTpoHHbiin // O5C
'KoHcynbTaHT cTyaeHTa' : [canT]. - URL : hitp://www.studentlibrary.ru/book/ISBN9785970439715.html

(nata obpatweHus: 02.03.2020). - Pexxum gocTtyna : no noanmcke.

2. TrokaeknHa H.A., BrioopraHunyeckas xumns : y4ebHoe nocobue / nog pen. H. A. TiokaekuHon - Mockaa:
F'S0OTAP-Megnua, 2015. - 176 c. - ISBN 978-5-9704-3189-4 - TekcT : anekTpoHHbIii // OBC 'KoHcynbTaHT cTyaeHTa' :
[caiiT]. - URL : http://www.studentlibrary.ru/book/ISBN9785970431894.html (nata obpaweHus: 02.03.2020). - Pexum
JocTyna : no nNoanncke.

3. KonbMaH, 9. HarnsigHas 6uoxumums : cnpaBoyHuk / 8. KonbmaH, K. -. PéM ; nepesog ¢ aHrnuiickoro T. IN. Moconogsoi.
- 6-e u3g. - Mockea : JlTabopaTopusi 3HaHuit, 2019. - 514 c. - ISBN 978-5-00101-645-8. - TekCT : 9NeKTPOHHbIiA // JlaHb :
aneKTPoHHO-6nbnmoTteyHas cuctema. - URL: https://e.lanbook.com/book/121226

(nata obpaweHuns: 02.03.2020). - PexxuM gocTtyna: ans asTopus. nonb3oBartenei.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.08 buoxumus

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 noarotoskun: OpraHnyeckas, aNeMEHTOOPraHnyeckas U MeINUMHCKAa XUMns
KBanudpukaums BbIMyCKHMKA: MArUcTp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019

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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