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Mporpamma gucumnnuHbl "BruoopraHunydeckas xummns"; 04.04.01 "Xumng".

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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Mporpamma gucumnnuHbl "BruoopraHunydeckas xummns"; 04.04.01 "Xumng".

Mporpammy oucumnnuHel paspaboTan(a)(u) ooueHT, K.H. (noueHT) KasoimoBa M.A. (Kadbenpa opraHnyeckoi xmmmu,
Xummyeckuin nHcTnTyT MM. A.M. Bytneposa), mkazymova@yandex.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
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
OK-3 FOTOBHOCTbIO K CamMopassuTuio, camopeannaaumm, NCnoib30BaHNI0 TBOPYECKOro

noteHumana (OK-3).

OrK-1 CNOCOBHOCTBLIO MCMONBb30BATL N PA3BMBATb TEOPETUHECKME OCHOBbI TPAAULNOHHBIX U
HOBbIX pa3fenoB XMMUN NpU peleHnn npodeccuoHanbHbix 3agad (OrNkK-1);

NnK-2 BnafLeHueM TEOPUEN 1 HaBblKaMy NMPaKTUYeCKoin paboTbl B M3bpaHHoh obnactu
xumum (MK-2);

O6yyatolpmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

- BUOXUMMYECKME XapPaKTEPUCTUKN OCHOBHBIX CYBKNETOYHBIX KOMMOHEHTOB, METAaBONNYECKIX NYTEN N MONEKYNSIPHBIX
OCHOB BHYTPUKNETOYHbIX NMPOLIECCOB;

- OCHOBHbIe JaHHble 0 kaTtabonuame n aHabonmame BaXHbIX 6MONOrNYecKmx Makpomonekyn, nyTax obecneyeHus
LLeNnoCcTHOM peakunn Knetkm, 0 MexaHn3max perynsaumnm MeTaGOHI/IZBMa;

- COBpeMEHHble HanpaBneHnsa MNPOBbIX nccnenoBaHuii B 6MoxuMmmn un MOJ'IeKyJ'IﬂpHOVI 6uonoruu.

JonxeH ymeTb:

- OCYLWLECTBNSATb MOVCK, aHANM3UPOBaTb, OLEHNBATb U NPVMEHSTb MOMyYEHHbIE 3HAHUS MPU U3YYEHUN APYTUX
OUCUMIMIIVH 1 B NPOCPECCUOHANbHOW AEATENBHOCTH.

JlonxeH Bnanetb:

- TEOPETUYECKMMU 3HAHMSIMW O CTPOEHUW, MPOCTPAHCTBEHHON OpraHn3aLum, OU3NKO-XMMUYECKMX CBOMCTBAX M
PYHKLLMSIX OCHOBHbIX KNTACCOB COEAMNHEHWI XNBOro opraHnama: 6enkoB, HyKNEeNHOBbIX KUCAOT, YrNeBoaoB, NNNLOB;

- MHGpOpMaLMei 0 COBPEeMEHHbIX Npobnemax BroXMMmnn 1 MonekynsapHoi 6uonorum u rnobanbHbIX NOAXoaax K Ux
paspeLeHuio.

LonxeH 0eMoHCTpUPOoBaTb CNOCOBHOCTb M FOTOBHOCTb:!
- NPUMEHSTb CBOW 3HAHUS O OCBOEHMS OPYrUX KYpPCOB.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkNtodeHa B pasgen "B1.B.AB.1 OucumnnuHbl (Mogynn)" OCHOBHON NPOtheCCUOHANbHOW
obpasosatenbHol nporpammbl 04.04.01 "Xumus (XeMomHgopMaTka U MONEKYNSPHOE MOLENMPOBAHUE)" M OTHOCKTCS K
LUCUMNAMHaM no BbIGopy.

OcBauBaetcs Ha 1 Kypce B 1 cemecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUEeM KONMYEeCTBa YacoB, BblOe/leHHbIX 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).

KoHTakTHas paboTa - 26 yaca(os), B TOM 4yucne nekuun - 10 yaca(oB), npakTnyeckme 3aHsTUs - 16 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTosiTenbHas paboTta - 46 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOYHOIO KOHTPONS ANCLUMNVHBL: 3K3aMeH B 1 cemecTpe.

4. CopepXxaHue oUCLUUNNUHbI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYeCcTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nNnaH KOHTaKTHOW M CaMOCTOsITENbHOMN paboThl MO AUCLMNNIMHE (MOAYNIO)

am PAEKTPOHHBH
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Mporpamma gucumnnuHbl "BruoopraHunydeckas xummns"; 04.04.01 "Xumng".

Buabl 1 yachbl
KOHTaKTHOM paboThbl,
Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl
Tema 1. AMUHokucnoTbl. benku.
1. depMeHThI. 1 2 2 0 10
2.[Tema 2. HyknenHoBble KNCNOTbI 1 2 4 0 8
Tema 3. ObMeH 6enkoB u
‘lamMmHokucnot. O6MeH HyKNeoTnooB. 1 2 2 0 10
Tema 4. CyHTE3 HyKNEeNHOBbIX KNCNOT
4. U Genkos 1 0 2 0 10
5.|Tema 5. Yrnesogbl. 1 2 2 0 2
6.[Tema 6. Jlunuopb 1 2 2 0 2
7.|Tema 7. ButaMuHbl 1 0 2 0 4
NToro 10 16 0 46

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. AMUHokucnoTbl. Benku. ®epMeHTbl.

AMUNHOKMCNOTbI, X 6uonoruyeckue pyHKUMN. Twnnbl aMUHOKMCNOT. KﬂaCCI/Iq.)I/IKaLI,I/II/I aMUHOKMNCNOT. 3aMEHNMbIE U
He3aMeHMMble aMnHOKMCNoTbl. OCHOBHbIE CBOMCTBA aMuHokucnoT. CBoicTea mx pannkanos. Mentnabl. MeToqbl
pasneneHvs n ngeHTudukaummm aMMHOKUCNOT U NenTUO0B.

Benkun. YpoBHU CTPYKTYpHOI opraHn3aLuum 6enKoBoi MONEKYNbI: NePBMUYHAS, BTOPUYHAS (a-cnimpanb, B-KoHdopMaums,
KonnareHoBas cnuparb), TPETUYHAS 1 YETBEPTUYHAS CTPYKTYPbl. JJoMeHbl. Tunbl CBA3ENR, CTaBUNN3NPYIOLLMX YPOBHM
CTPYKTYpHOI1 opraHu3auumn benka.

CamoopraHusauus HagMonekynsipHbIX 6eNKoBbIX CTPYKTYP. BHYTprKneTouHoe hopMUMpoBaHME NPOCTPACTBEHHO
CTPYKTYpbl 6enkoB. M'Mnotesa ?pacnnasneHHol rnobynel?. LanepoHsl, wanepoHuHbl. Jerpanauns 6enkos. YOUKBUTAH ?
6enok nerpanaunmn. CekpeLms 6enkos.

CsolicTBa BEMKOB: PACTBOPUMOCTb, N303NEKTPUYECKAs TOYKA, AeHaTypauus n peHatypauns. OCHOBHble METOAbI
BblAENEHNS, (PPAKLMOHNPOBAHUS 1 U3YHEHNS Pa3MEPOB 1 POPMbl BENKOBbLIX MOMNEKYIT.

MpuHUMnbl kKnaccudoukauun 6enkos. Knaccudgukaums 6enkos Nno TpeTUYHOWM CTPYKType: rnobynspHble u donbpunnspHole
6enku. MNpocTble 1 cNoXHble 6enku.

OcHoBHbIE (PYHKLIMN BENKOB B KNETKE.

depMeHTbI. VX ponb B XuBol Npupoae. MexayHapoaHas knaccudukaums 1 HoMeHKnaTypa qoepMeHTOB.
Cneungu4HoCTb OelicTBUS oepMeHTOB. V3ogepMeHThl (13031Mbl). MynbTudoepmeHTbl. CTpoeHne oepMeHTOB.
MoHSTMS: KOhepMeHT, KogakTop, NpocTeTnyeckas rpynna. Pofb BUTAMUHOB, METaNOB U APYrMX KOGAKTOPOB B
PYHKLIMOHMPOBAHUM PepMEHTOB. AKTUBHbIA LIEHTP goepMeHTa. ANnocTepryeckuii LEHTp.

Obwme npenctasneHust o katanuse. PrU3NHECKNA CMbICT KOHCTaHTbl CKOPOCTU XUMUYECKOW peakLmmn (aHepreTuyeckas
avarpamma peakumu, NepexofHoe COCTOsHME, SHeprus akTueaumum). MexaHuam neicteus cpepmeHToB. OcobeHHOoCTH
doepMeHTaTUBHOIO Katannsa. SHeprusa aktnsaumun. KuHetrnka gpepmeHTaTMBHbIX peakunii. YpasHeHne
Muxaanuca-MeHTeH-Bpurrca-XongeiHa. KonctaHta Muxasnuca. HavyanbHas u MakcumanbHas CKOPOCTb
doepMeHTaTUBHON peakunun. padmyeckne MeTobl aHanM3a epMeHTaTMBHbIX peakLuii.

OcHoBHble CBOWCTBa (PepMEHTOB, BIIMSIHE HA CKOPOCTb CDePMEHTaTMBHbBIX peakuuii Temnepatypbl, pH-cpeb,
aKT1BaTOPOB, UHTMOUTOPOB. VIHrMBupoBaHe oepMeHTOoB. Tunbl MHIMBMpPOoBaHKS. Perynsaums akTMBHOCTV (OepMEeHTOB B
XUBbIX OpraHnMaMax 1 NpUHUMMbI perynsaumnm metabonuama: U3MeHeHne KonmyecTBa oepMeHTa, NnpodepMeHTa,
XuMmyeckas Mogudonkaums, npuHUmMn obpaTHol CBS3U, 3aKOH AEMNCTBUS Macc, nokanuaauus epMeHTOoB B KNeTke.
OnpepneneHre akTUBHOCTY (DEPMEHTOB.

Tema 2. HyknenHoBbIe KUCNOThI
HyknenHosble KUCNOTbl. Buabl HyKNEMHOBBIX KNCAOT U UX OCHOBHbIE COYHKLIW.

CtpoeHmne HyknenHoBbIx KUCnoT. MNypuHoBbIE U MUPUMUAONHOBBIE a30TUCTbIE OCHOBAHWS. YTNEBOAHbLIE KOMMNOHEHTbI:
pnbo3a u ne3okcnpunbosa. Hykneosmabl U HykneoTuapl. Linknnyeckme Hykneotuabl. HykneoTnaHble KOEPMEHTDI U
nepeHoCcYMKM CoeMHEHN, UX OCHOBHblE TUMbl. Makpoapruyeckas cesasb. Makpoaprudeckune coeanHeHus: AT®,
Hykneosuggocgartbl. Onnro- nu NOANHYKNEOTMabI.

CrpyktypHas oprannsauus OHK: nepsmyHag, BTopuyHasa n TpeTnyHas cTpyktypel. [Npasuna Yapradpda.
KomnnemeHTapHble napbl Hykneotunos. @opmel AHK. ManuHapombl. Cynepcnupanuaaums OHK n eé 6uonoruyeckoe
3HayeHune. MMCTOHBI U CTPOEHME XpoMaTMHa. Tunbl CBA3ER, CTabNNN3MPYIOWUX YPOBHN CTPYKTYPHOR opraHuaauun JHK.
®dunsuko-xumudeckue ceorctea JHK: neHatypaums, peHatypaums, BbiI3KOCTb, nornoueHve B YO,
peakLUMOHHOCNOCOHHOCTb.
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Mporpamma gucumnnuHbl "BruoopraHunydeckas xummns"; 04.04.01 "Xumng".

OcHogHble Buabl PHK, nx dpyHkuum n nokannsaumst B knetke. OcobeHHocTn cTpoeHmns Bunos PHK. duauko-xummnyeckme
csonctea PHK.

Tema 3. O6meH 6en1K0B U aMUHOKUCNOT. OOMeH HYKNeoTUAOB.
MeTtabonuam, goyHkuun metabonunama. MNoHsATUs: aHabonmam u katabonuam.

O6meH 6enkoB 1 ammHokucnoT. Katabonnam ammHokucnot [lesaMuHupoBaHue, TpaHCaMUHUPOBaHMe,
TpaHcAe3aMUHUPOBaHMe (HenpsIMoe 4e3aMUHUPOBaHUE) U feKkapOoKCUNMpoBaHNe aMUHOKMCIIOT, MEXaHN3MbI,
6ronoruyeckoe 3HadveHve. [etokcukaums GuoreHHbIx aMMHoB. MNyTu HeMTpanuaaunm aMmmaka. BUocMHTE3 MOYEBMHbI.

BuocrHTes ammnHokmncnor. 06u.w|e nyTn 6UoCHTE3a aMUHOKUCTOT. Perynﬂuvm BuocrHTEe3a aMUHOKUCNOT.
O6meH HYKNEeNHOBbIX KNUCNOT. Kartabonuam nypunHOB N NMPUMMNONHOB, KOHE4YHblE NPOAYKTbl pacnana.

AHabonnam HykneoTunoB. BUocHHTE3 NMPUMMONHOBBIX U MYPUHOBBLIX PUBOHYKNeoTnnoB. OCHOBHbIE NyTW. BuocuHTes
Le30KCUPNBOHYKNeoTnaoB. Perynsauns 6uocnHTe3a HyKneoTuaoB.

Tema 4. CuHte3 HYK/TIeMHOBbIX KUC/IOT U 6enkos

PennvkaTueHblli cHTe3 JHK y npokapuoT v aykaproT: MHULMaUmMs, aNoHrauums, TepMmuHaums. CtpoeHue
pennuKaTnBHOW BUNKWU, OCHOBHbIe Benku pennukauun. Tenomepa, Tenomepasa. Penapauus OHK, penapaums
nenypviHManposaHHoi JHK, xuMmyeckn MoANMLMPOBaHHbIX a30TUCTbIX OCHOoBaHMiA, SOS-penapauns. CuHtes JHK Ha
PHK.

CwuHtes PHK (TpaHckpunumst). PHK-nonumepasbl. OcHoBHble aTanbl buocnHTesa PHK: nHMumnaums, snoHraums,
TepmrHaums. Npomotop. MocTTpaHcKpMnUMoHHbIN npoueccuHr PHK.

CwuHTes benka (TpaHcnsaums). MngpopmaunoHHsle PHK, reHetuyeckunin kog. OCHOBHbIE 3Tanbl cuHTe3a benka.
AKTUBaUWS, PEKOTHNLINA aMUHOKMCNOT U cnHTE3 ammnHoauun-t-PHK. Kak TpaHcnupylotcs KogoHbl, prbocombi,
VHULMALNA TPAHCAALMK, SNOHraumns, TepMnuHaums. Pasnuuns cuHtesa 6enka y aykapvoT 1 npokapuoT. Moamcomsi.
MpoLueccuHr 1 TpaHcnopT NOAMNENTUAHbIX Lenei. MocTTpaHCSALMOHHbIE MoAMdmKauuy 6enkoB.

Tema 5. Yrnesogpbl.

Yrnesogpl 1 ux bronorunyeckas ponb. XMMUYeckuin coctas 1 ceolicTea. CTepeoxnmmst yrnesoaos.
PeakuunoHHocnocobHocTb yrnesoaos. Knaccudoukaums yrnesonos. Anbao- 1 ketocaxapa. MoHocaxapuibl, X n3oMepust
1 KOHdbopMauun. BaxHelilwmne 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 npencrasmTenu:
Kpaxman, ryMKoreH, Lennonosa, XMTUH, NeKTUHOBbIE BellecTBa. Y4acTus nonvcaxapuios B perynsiuum KneTo4Horo
meTtabonuama.

O6meH yrnesooB. Katabonmam rioko3bl, (YHKLMY OKUCIUTENbHbBIX NMPEBPALLEHMNIA MMIOKO3bl. AHASPOBHbIA 1 a3pOobHbIi
pacnag yrnesonos. 'nvkonua. nukoreHonus. Perynsums rankonnsa v rnkoreHonnsa. bpoxeHne: MONOYHOKNCTIOE,
cnupToBoe. MNMeHTo30¢hoctaTHbIN MyTb OKUCNEHNS TIOKO3bI U €ro BUONOrnMYecKoe 3HAYEHNE.

AapobHoe okucneHue yrnesonos. OKMCnUTenbHoe AekapboKCUNMPoBaHNe NMPOBMHOTPALHOM KMCNOThI.
MupyBaTtoernaporeHasHolii 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 Lenu. MNpeactasneHne 0 MexaHn3Max ConpsiXeHNs OKUCNEHNS 1
pocchoprnMpoBaHns B AbixaTenbHO Lenu. TpaHcMeMbpaHHbIi NoTeHUMan MOHOB BOAOPOAA Kak hopmMa 3anacaHus
sHepruun. Obpatumas H+-ATPasa. Perynaums MUTOXOHAPWUANBHOrO OKUCNEHUS.

CBoboHOe okMcneHue. AKTUBHbBIE GOOPMbI KMCNOPOAA.

AHabonnam yrneeofoB. CUHTE3 IoKO3bl B OpraHuame - rokoHeoreHes. Perynaums rniokoHeoreHeaa. CuHTes
rNUKoreHa ? rMMKOHeoreHes, ero perynsaums.

Ob6wme NpUHLMNBI PErynsiuum yrieBogHoro obMeHa.

doTocuHTe3. CTpoeHMe XNoponnacToB, NUrMeHTbl oTocHTe3a. CBeToBas 1 TeMHOBas cTanun, GuoxmMmuyeckme
acnekTbl poTocuHTe3a. doTodpoccpopunuposare. Linkn KaneeuHa. doToabixaHue. Jlokanmaaums npoLeccos.
BuocwrHTes nonvcaxapwaos.

Tema 6. Jlunnabi

Nunuabl, obwme ceoricTBa 1 Nx Buonorvyeckas ponb. CTPOEHNE U CBONCTBA XMPHbIX KUCNOT. HacbIlweHHbIe 1
HeHaChbIlLEeHHbIe XUPHbIe KMCNoThl. Knaccudgukaums, n3oMepus n CTPYKTypa HEHACHILEHHbIX XXUPHbIX KACTOT.
HesameHVMble XMPHbIE KACTOTHI.

Knaccugpmkaums nunungos. CTpyKTypa, CBOWCTBA M pacnpocTpaHeHue B Npupose.

Bronornyeckne MembpaHbl, UX CTPYKTypa 1 cpyHKUMU. Ponb nunupnos, 6enKoB 1 yrneBoacoaepXallyx COEANHEHWIA B UX
opraHmnsauum. Mogens 6uonornyecknx membpaH CuHrepa-HukonbcoHa.

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

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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 5ms 11. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma gucumnnuHbl "BruoopraHunydeckas xummns"; 04.04.01 "Xumng".

O6meH nunupos. Katabonuam nununos. Mmaponva TpraumnrinuepuHoB, perynsaums nunonnsa. OKUCNeHne XUPHbIX
KUCMNOT: aKTMBaLMS XUPHBIX KACNOT, TPAHCNOPT auuibHO rpynnbl B MUTOXOHAPWM (PONb KAPHUTUHA), B-oKncneHue
XUPHBIX KACNOT. HEPreTKa OKUCNEHNS XUPHBIX KMCTOT. OKUCNEHNE HEHACHIWEHHBIX XWPHbIX KUCNOT. Jlokanusaums
npoLeccoB pacnana n1nuaos.

BMOCMHTES XUPHbIX KUCMOT - NIMMNOreHEes: TPAHCNOPT BHYTPMMUTOXOHAPWANbHOro auetun-KoA B umtonnasmy,
06pasoBaHune ManoHun-KoA, CHTE3 HACbIWEHHbBIX XUPHBIX KUCNOT. CUHTETa3a XUPHbIX KUCNOT. OCHOBHbIE OTNMYKSA
katabonunama XunpHbIX KUCNOT, 0T aHabonmnama. BuocnHTe3 HeHacbIWEHHbBIX XUPHbIX KUCNOT. CUHTE3
TPUaLUArIMLEPVHOB 1 (HOCCHONUMULOB Y NMPOKAPMOT M 3yKapuoT. BrocnHTes cTeponnos (XonecTpuHa).

Perynﬂ uust Metabonuama nUNUOOB.

Tema 7. ButamMuHbl

ButamuHbl. Obliee NOHATME O BUTAMUHAX, Knaccudpmkauus, HoMeHknatypa, doyHkumm. CTpykTypa, CBOWCTBA,
pacnpocTpaHeHve B npupone, bronornyeckas ponb BaXHEWLWUX NPeLCTaBUTENE BUTAMUHOB.

5. MepeyeHb yueOGHO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota 0by4arolyxcs BbINOMHAETCS N0 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTns. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOATENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOSTENbHYI0 paboTy. CamocToaTenbHas paboTta obyyarowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHNE OTLEMbHBIX TEM (Pa3fenos) AUCLMNAUHBI, TakK 1 NPopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPEMS ayanTopHOl paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByyaoWwmnecs YnutarT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYPY, BbINONHAT 3a4aHUs, HANPaBNEHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHusaumsi caMocToaTeNbHON paboTbl 0Oy4alOWNXCA PernaMeHTMpyeTCsl HOPMaTUBHBIMU JOKYMEHTaMu,
yuyebHO-MeToANYeCcKOon NUTepaTypoii N aNeKTPOHHbLIMM 00pa30BaTeNbHbIMU Pecypcamm, BKoYas:

MopsiLoK opraHn3aumm 1 ocyleCcTBAEHMS 06pa30BaTeNbHON AeSTeNbHOCTM Mo 06pa3oBaTebHbBIM MPOrPaMMam BhICLIETO
06pasoBaHus - nporpammam bakanaepuarta, nporpaMmmam crieumaniTera, nporpaMmmam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepcTea obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKT1BM3aLUMM CaMoCToATENBbHOM paboThl CTYAEHTOB BbICLIMX y4eOHbIX 3aBeAEeHUIA"

YcTaB theaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpPeHHEro pacnopsnka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOro yupexXaeHns
BbiCLeEro npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcnTeT"

JlokanbHble HopMaTMBHbIE akTbl KaszaHckoro (MprBonkCcKoro) doeaepansHoro yHmBepcuteTa

6. DOHA, OLEHOYHbIX CpeacTB Mo AucCUUNIuHe (MOLYNI0)

DOoHAO OLEHOYHbIX cpencTs no gucumnnnHe (Mo,u,ymo) BKNOYaeT oLueHOYHble MaTepualbl, HanpaBneHHble Ha NPOBEepPKY
OCBOEHMS KOMMETEHUW, B TOM YMCIe 3HaHWN, yMeHVII7I M HaBblkoB. POHAO OLEHOYHbIX cpencTB BKNO4YaeT OLUeHO4YHble
cpencTBa Tekyllero KOHTpons 1 oueHo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I aTtTectaunn.

B ¢hoHLe OLEeHOYHbIX CPEACTB COAEPXUTCS Cneayiolas nHgpopmaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM peadynbTatam 0By4eHus Mo AUCLUMNIMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKYM MO ANCUMMNIVHE (MOZYIO);

- onucaHve nopsiaka NpUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNSA LS KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMbie K 0eCTBUSAM 00yHatowmxcs,
LEMOHCTPVPYeMbIM pe3dynibTaTaM, 3aaHns PasnnyHbIX TUMOB.

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

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHMe aucumMnnnHbl (MOoyNs) npeanonaraeT U3y4eHrne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTh BOCTYMHA 0ByYaWUMCS B OAHOM M3 OBYX BAPMaHTOB (b0 B 060MX N3 HUX):

- B 3NIEKTPOHHOM BU e - Yepes 3eKTPOHHbIe BUBIMOTEYHbIE CUCTEMBI HA OCHOBaHWMW 3aKNtoyeHHbIx KDY norosopos ¢
npasoobnagarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Jlobavesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo yuTaTenbckum 6uneTam B COOTBETCTBMU C NMPaBuiamu nonb3oBaHust HayyHor 6ubnmoTekoi.
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ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOUYKM NpY BBEAEHMM 0OYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpr MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTEpaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALIMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

RNA Interface - http://www.nature.com/focus/rnai/animations/animation/ui_main.swf
Basza 3HaHuii no Guonorum Yenoseka - http://humbio.ru

VHTepakTuBHblE MOLEN No Broxumnm -
http://school-collection.edu.ru/catalog/rubr/947bea92-5a16-b954-69e0-8b9cceeda3e5/114728/

HarnsaoHas 6uoxumns - http://www.alleng.ru/d/bio/bio043.htm
cant o xumun - http://www.xumuk.ru/encyklopedia/

9. MeTogunyeckme ykasaHus gisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIMHBI (MOAYNS)
MeToauyeckne pekoMeHaaumm No caMocTosTeNnbHOM pabote Ans CTyLeHTOB

CamocTosiTenbHas paboTa NPoBOAMTCS C LieNblo YriybneHns 3HaHui no OMCLUMINHE U npeaycMaTpuBaer:

- YTeHMWe CTydeHTaMy PeKOMeHA0BaHHOM NMTepaTtypbl Y YCBOEHE TEOPETUYECKOro Matepuana qucLUMninHbI;
- MOArOTOBKY K MPaKTUYECKUM 3aHATUAM U KOMNOKBUYMaM;

- paboty ¢ IHTepHET-UCTOYHMKAMY;

- MOAroTOBKY K cAadye 3a4eta.

MnaHmMpoBaHMe BPEMEHN Ha CaMOCTOSITENbHYIO paboTy, HE0BXOOMMOro Ha N3yYeHMe HacTosAWeN ANCUNMINHLI, CTYAeHTaMm
fyyle BCero OcylecTBNATb Ha BECb CEMECTP, NpeaycMaTpuBas Npu aTOM perynsipHoe NoBTOPEHWE NPONAEHHOMo
matepvana. Matepuan, 3aKOHCNEKTUPOBaHHbIN Ha NeKUMAX, He0OX0AMMO PErynsipHO AOMOMHSATL CBEAEHNSAMN 13
nuTepaTypHbIX MCTOYHMKOB, NPeacTaBeHHbIX B paboyei nporpamme oucumnnmHel 'bruioxumms’. Mo kaxpon ns Tem ans
CaMOCTOSITENIbHOrO U3Yy4eHMsl, MpMBEOEeHHbIX B paboyeit nporpaMMe OMCUUNMMHLI, cledyeT cHadYana npodnTathb
PEKOMEHAOBaHHYIO NMTepaTypy 1 Npv HeO6X0OUMOCTU COCTaBUTb KPaTKUA KOHCMEKT OCHOBHbIX MOMOXEHW, TEPMVHOB,
cBedeHuiA, Tpebytowwmx 3anoMUHaHNS 1 SIBNSIOWMNXCS OCHOBOMONAraowWmnMi B 3TOM TEME U O/ OCBOEHMS NMocneayowmx
pasgenos kypca.

PaboTta c KoHCnekToM nekuumin

MpocMoTpMTE KOHCMEKT Cpady nocne 3aHATWIA, OTMETbTe MaTepran KOHCNEeKTa NeKUniA, KOTOpbI Bbi3biBaeT 3aTpyLHEHMS
Ans noHuMaHms. lNonbiTakTecb HaMTK OTBETbI HA 3aTPYAHUTENbHbLIE BOMPOCHI, UCMONb3Ys PEKOMEHOYEMYIO NuTepatypy.
Ecnu camocTosTenbHO He yaanoch pazobpatbcs B Matepuane, CopMynmpyinTe BONPOCk! M 06patnutech 3a NoMOLLbH K
npenoaBaTento Ha KOHCYNbTauumn nnu 6nmnxaniuen nekumm.

PerynﬂpHo oTBOONTE BpEMSA ON1A NMOBTOPEHUA I'IpOI7I,EI,9HHOFO martepuana, npoesepsasa CBOU 3HAHUA, YMEHUA N HABbIKX NO
KOHTPOJIbHbIM BOMNPOCaM.

MeTonmquKme yKa3aHusa no noarotoBke K KONNOKBUYyMaM:

MogroToBka K KONNOKBUYMY BKAtOYaeT 2 atana:

114 - OpraHN3aLmMOHHbIN;

204 - 3aKkpenneHne n yrnybneHme Teo0peTUYECKNX 3HAHWIA.

Ha nepBom atane CTyoeHT NnaHMpPyeT CBOKO CaMOCTOSTENbHYIO paboTy, KOTopas BKIYaeT:

- YSICHEHME 3a4aHNS Ha CaMOCTOSATENbHYIO0 pPaboTy;

- nonbop PekOMEHO0BaHHON NNTepaTypbl;

- cocTaBneHve nnaHa paboTbl, B KOTOPOM OMNPERENSOTCS OCHOBHbIE MyHKTHl NPEACTOAWER NOArOTOBKY.
CocTaBneHve nnaHa SUCLUUNAVHUPYET U MOBbIWAET OPraHN30BaHHOCTL B paboTe.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 7 ns 11. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma gucumnnuHbl "BruoopraHunydeckas xummns"; 04.04.01 "Xumng".

Bropoii aTan Bkto4aeT HEMNoCpPeaCTBEHHY0 MOArOTOBKY CTyAeHTa K KONMIOKBMYMY. HauynmHaTb Haoo ¢ U3y4eHus
pPeKoMeHO0BaHHO NMTepaTypbl. Heobx0aMMo NOMHMTb, 4TO Ha Nekuun oBbIYHO paccMaTpuBaeTCsl He BECb Matepuarn, a
TONbKO ero YacTb. OcTanbHas ero 4acTb BOCMOJNHSETCS B NPOLECCe CaMOCTosTeNbHOM paboThl. B cBsiau ¢ aTuM paboTa ¢
peKkoMeHO0BaHHOW NuTepaTypoli obsisatenpHa. Ocoboe BHUMaHWE Npu 3TOM HeobxoAMMOo 0BpaTTb Ha coaepXaHue
OCHOBHBIX MONOXEHW 1 BbIBOLIOB, 0O bACHEHWE SABEHUIA U (PaKTOB, YSICHEHME NPaKTUYECKOro NpunoXeHns
paccMaTtprBaeMbIX TEOPETUYECKMX BONPOCoB. B npouecce aToit paboTbl CTYyNEHT OONXEH CTPEMUTLCS MOHATbL U
3aMOMHUTbL OCHOBHbIE MOMNOXEHNS paccMaTpuBaeMoro Matepuana, npuMepbl, MOSICHSIOWME ero, a Takxe pasodpatbcs B
WNNIOCTPATUBHOM Matepuane.

3akaHunBaTb NOAFOTOBKY CnefyeT COCTABMEHMEM MnaHa (KOHCMEKTA) Mo n3y4aeMoMy Matepuany (sonpocy). 91o
MO3BONSET COCTABUTb KOHLIEHTPUPOBAHHOE, CXaToe NpencTaBneHne no N3y4aemMbiM BOMpPOCaM.

B npouecce NnoaroToBkn K KONjokBMyMmy pekomMeHnoyeTcs B3anMHoe 060y)K,D,eHI/Ie martepunana, BO BpeMs KOTOporo
3aKpennsaTCsa 3HaHUA, a Takxe npmoépeTaeTCH NpakTuka B N3N0XeHNn n pa3bACHEHUN NMONYyHYEeHHbIX 3HaHWM,
Pa3BnBaEeTCA pelb.

Mpu HeobxooumocTu cnefyeT obpawartbes 3a KOHCyNbTaumen kK npenonasatento. MNepen TeMm, kak MATU Ha
KOHCYNbTaLUuto, He0BX0AMMO XOPOLIO NPOAyMaTb BOMPOCHI, TPEOYOLWME pa3bsiCHEHUS.

MeToauyeckne ykasaHusi Mo BbINMONHEHUIO KOHTPONbHON paboThbl:

Mpwv NoAroToBKe K KOHTPOMbHOW paboTe cneaoyeT NOBTOPHO pa3obpath 3aAaHus, KoTopblie Obinv pa3obpaHbl Ha
CEeMUHAPCKNX 3aHSATUSAX W BbINOSIHEHbI CAMOCTOSITENbHO.

- KOHTPOSbHYIO paboTy cneayeT BbiNOMHSATb NOMHOCTLIO, T.6. PEWnTb BCe 3a4a4v U OTBETUTb Ha BCe BOMPOCHI 3aAaHns;
HEMOHSATHLIN BOMPOC UK 3adady He cnedyeT NponyckaTtb; B 9TOM Cllydae HeoOxoauMo 06paTUTbCs 3a MOMOLLBIO K
npenoaasaTtento;

- OTBETbI B KOHTPOSbHbIX paboTax nanaraTb SICHO, TOYHO U MONHO, Takmm 06pa3oM, 4Tobbl Npenoaaeatento 6bin siceH Becb
X04, paccyXOeHuia;

- NPV BbIMONHEHUN PACYETOB HEOBXOAMMO BHUMATENIbHO OTHOCUTLCS K €AMHNLAM N3MEePEHNS BCEX BENNYMH, BXOAAIWMX B
TY UK VHYIO CPOPMYNY, U NPOBEPSATb, B KAKMX €ANHULIAX N3MEePEHNS OONXeEH BbiTb pe3ynbTar;

- KOHTPONbHas paboTa BbIMONHSAETCS Ha NMcTax doopmata A4;

- He [0MycKalTCs NepeyépknBaHmnst, BCTaBKM, NPON3BONIbHOE COKPALLEHNE CMOB 1 KakUX - 60 0603HaYeHN, He
NMPUMEHSIEMbIX B IMTEPATYPE MO N3YHaEMON OUCLMMIIVHE;

- HeylOBNETBOPUTENbHOE 0GDOPMIIEHNE KOHTPONbHOWM paboTbl MOXEeT ObiTb NPUYNHON eé HeaauéTta; HeBPeXHOCTL NUcbMa
1 rpammaTtuyeckune ownbky HeaomnyCcTMbI;

- KOHTpONbHas paboTa AonXHa ObiTb BINOHEHA CTYAEHTOM CaMOCTOSITENbHO; NPV BbINONHEHUW KOHTPONbHOM paboTbl He
JonycKaeTcsl UCNoNb30BaTh MOOBUNbHLIE YCTPOMNCTBA;

- Ha Kaxgon CTpaHuue pa60Tb| Heo6x0OUMO OCTaBNSATb nons;

- B Warke KOHTPo/bHON paboTbl HE06X0AUMO HANUcaTb PaMUINIO, MHLMANBI, FPYMMY, HanpaBneHue, Kypc,
HanMeHOBaHVe OUCLMMNVHBI, HOMEP KOHTPOMBHOMO 3afaHuns;

- BPeMsi, 0TBeieHHOE Ha BbIMOMHEHWE KOHTPONbHOM paboThl, onpeaensieTcs npenonasatenem. Mo oKoH4aHmum
OTBEAEHHOr0 Ha BbIMONHEHME KOHTPONbHOW paboTbl BPEMEHU KOHTPOMbHAas paboTta caaeTcs npenogasatento ans
NpPoBepKMu.

MeTtoanyeckne yKa3aHus no noarotoBke K 3k3aMeHy:

Mpwn noaroToBke K aKk3aMeHy HeobxoAMMO onMpaTbCsl Ha NEKLMU 1 PpEeKOMEHAOBaHHYO nuTepaTtypy. BHavane cnenyet
NPOCMOTPETbL BECb Matepman no caaBaeMol aucumnninHe, oTMeTuTb ans cebst TpynHble Bonpockl. O653aTeNbHO B HUX
pa3obpatbes. B 3akntoueHme ele pas LenecoobpasHo NOBTOPUTb OCHOBHbIE NONOXeHMS. Kaxablii 3k3aMeHaLNOHHbI
6uneT cogepXuT aBa Bonpoca.

10. NMepeyeHb MHPOPMALMOHHBIX TEXHONOIMIA, UCMOJIb3YEeMbIX MPU OCYLLLEeCTBIEHUM 06pa3oBaTeNibHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst 1 UHCOOpMaLMOHHbIX
CNpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYLLECTBNEHM 06pa3oBaTeNbHOro npoLecca no
AUCUMNVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrnedeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme OUCLMMNVHBI (MOOYNS).

11. OnucaHue maTepuanbHO-TeXHUYecKkon 6a3bl, HEO6XOAUMOW ANs OCYLLECTB/IeHUs 06pa3oBaTeNnbHOro
npotecca no gucuunanHe (Moayo)

MatepunanbHo-TeXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAynto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:
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MomelleHnst ofisi CaMOCTOSITENbHOM PaboTbl 0BY4aKWUXCS, YKOMMNIEKTOBAHHbIE CMELUanu3npoBaHHoi Mebenbto (CTonbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOIKIIOHEHUS K ceTu "MIHTepHeT" 1 obecrneyeHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KDY.

YyebHble ayamTopun 0Nis KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ON1s pacneyaTky pasnaaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopus.

12. Cpe.n,cma ajantauum npenogasaHusl auCcUNNIUHbI K nmpeﬁuocmm 06yl-|a|ou.|,uxca UHBaNUAOoOB U nNuu c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTesibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToabl 1 TexXHonorum, obneryarowme
BOCMpUSTUE NHpopMaLMKN 0By4YatoWMMNCs MHBAIMAAMY U INLAMW C OFPaHN4YEeHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- cOo3aaHne TEKCTOBOW BepCumn Ntoboro HeTEKCTOBOrO KOHTEHTA /1Sl ero BO3MOXHOIo npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pasnn4yHbIX Nob30BaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbIV MOXHO NPeACTaBUTb B Pa3NnYHbIX BuLax 663 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabupoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTea, NpPeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KnaBuaTyphbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMPUHUMATb OLHY U TY Xe MHhopMaumio U3 pasHbiX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4anym MHOPMaLNIO BU3yanbHO, C HAPYLLEHUAMU 3PEHUS -
ayananbHO;

- MPVYIMEHEHNe NPOrpaMMHbIX CPEACTB, 06ecnevrBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OVCUUMNMHON, 3a CHET aNlbTepHaTUBHbIX CNOCOOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOIA;

- MPUMEHEeHNe ANCTaHUMOHHBIX 0B6pa3oBaTenbHbIX TEXHONOMUIA ANs nepenady MHopMaLum, opraHn3aumm pasnmyHbIX
POPM NHTEPaKTMBHOW KOHTAKTHOM paboTbl obyYatolerocs ¢ npenonasaTeneM, B ToM Ynucne BebrnHapos, KOTopble MOryT
6blTb MCMONb30BaHbl AJ1S MPOBEOEHNS BUPTYaNbHbIX NEKUMIA C BO3MOXHOCTbIO B3aMOOENCTBUS BCEX Y4aCTHUKOB
ONCTaHLUMOHHOro 06y4yeHns, MpoBEeOEeHUs CEMMHAPOB, BbICTYMNEHNS C AOKNaAaMn 1 3aWuUTbl BbIMONHEHHbIX paboT,
NpoBeaeHNs TPEHNHIOB, OpraHM3auUnn KONIeKTMBHOM paboThbl;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMIA [Jis OpraHnu3aLunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBenndeHne npononxXmnTenbHOCTK coayn 06yqa+ou4v|Mc9| MHBANMOOM Unn NULOM C orpaHU4eHHbIMN BO3SMOXHOCTAMA
300p0BbA (*)OpM HpOMe)I(yTOHHOIZ arrectauumm no OTHOWEHUIO K YCTaHOBHeHHOIZ npoaOIXUTENTbHOCTUN NX COa4qNn:

- NMPOLONXNTENbHOCTM CAa4M 3a4éta Unm aK3ameHa, NPOBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOLONXMNTENIbHOCTN MNOAFOTOBKM 06yyatolwerocst K 0TBETY Ha 3a4éTe UM 3K3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee yeM Ha 20 MUHYT;

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

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHunto 04.04.01
"XvMus" n Marmctepckon nporpamme "XemovHgopMaTka u MonekynsipHoe MogenuposaHue”.
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.1 buoopraHnyeckas xnmus

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noagrotosku: 04.04.01 - Xumuns

Mpodomnb NOAroToBKW: XeMonHAopMaTUKa 1 MONEKYNSIPHOEe MOAENNPOoBaHNe
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

1. Fundamentals of bioorganic chemistry = OcHoBbl 6100praHN4ECKO XUMUK [SNEKTPOHHDIA pecypc] : y4ebHuK /
Zurabyan S.E. - M. : TOOTAP-Megaua, 2015. - 304 c. - URL: http://www.studentlibrary.ru/book/ISBN9785970434437.html

2. YuncoH, K. MprHumnnbl n MeTonsl 6UuoxmMum u MonekynsipHol buonormu. [SnekTpoHHbIi pecypc] / K. Yuncon, O.
Yonkep. - 9nekTpoH. AaH. - M. : MapatenbctBo 'Nlabopatopust 3HaHuiA', 2015. - 855 c. - Pexum goctyna:
http://e.lanbook.com/book/66244

3. BuoopraHnyeckas XxumMusi: pykoBOACTBO K MPAKTUYECKUM 3aHATUAM [ONEKTPOHHbIN pecypc] : yueb. nocobue / nog pea.
H.A. TiokaskuHom - M. : FTOOTAP-Megua, 2016. - http://www.studentlibrary.ru/book/ISBN9785970438015.html

4. BuoopraHuyeckas xmmusi [SnekTpoHHbIn pecypc] : yuebHuk / H. A. TiokaskuHa, HO. U. Baykos, C. 9. 3ypabsH. - M. :
MS0OTAP-Megnna, 2015. - http://www.studentlibrary.ru/book/ISBN9785970431887.html

5. BuoopraHunyeckas xumus: yuebHuk / .B. Pomanosckuid, B.B. BonTtpometok, J1.I'. FuapaHosuy 1 gp. - M.: HAL,
NHDPA-M, Hos. 3HaHwne, 2015. - 504 c. - URL: http://znanium.com/catalog.php?bookinfo=502950

JdononHutenbHaa nuteparypa:

1. Oumutpres, A. 1. Broxmmus [OnekTpoHHbIi pecypc] : YuebHoe nocobue / A. O. Oumntpues, E. . AM6pockera. - M. :
W3paTenbcko-tToprosas koprnopaums 'Hawkos n K-', 2012. - 168 c. - URL:
http://znanium.com/bookread.php?book=415230

2. HenbcoH, Oasng 1. OcHoBbl 6uoxummm JleHnHaxepa : B 3 Tomax / [1. HenbcoH, M. Koke ; nep. ¢ anrn. T. 1.
Maconogoi [ ap.] ; non ped. akaa. A. A. borpaHoBa, u yn.-kopp. PAH C. H. KoueTkoea .- Mocksa : BMUHOM.
Nabopatopus 3HaHuiA, 2012 . [T.] 1: OcHoBbl Groxmumun. CTpoeHune u katanus .- 2012 .- 694 c.

3. Tutos, B. H. KnuHnueckas 6MoXuMmst XMPHbBIX KUCNOT, MNULOB W NMNONPOTEVMHOB [SNeKTpoHHbIl pecypc] / B. H.
Twutos. - M., Teepb: Tpunaga, 2008. - 272 c. - URL: http://znanium.com/catalog.php?bookinfo=451702

4. OcHoBbl 6uoxummm: YyebHoe nocobue / T.J1. Ayapman, T.I. FeHepanosa, .M. CycnsiHok. - M.: HALL MIH®PA-M, 2014.
- 400 c. - URL: http://znanium.com/catalog.php?bookinfo=460475

5. KonbmaH, 9H. HarnsgHas 6uoxvumus / 4. KonemaH, K.-I". Pem ; nep. ¢ Hem. npodp. 8.6.H. J1. B. Ko3nosa [n op.] ; nog,
pen. k.x.H. 1. 1. Pewetosa, T. N. CopkunHoii .- 4-e n3g. - Mocksa : BMUHOM. [labopatopusi 3HaHuiA, 2012 .- 469 c.

6. Buonornyeckas xumusi ¢ yrpaxxHeHUsIM1 1 3aaaqamm [DneKTPoHHbI pecypc] : y4ebHuk / Mop pea. C.E. CesepuHa. -
2-e nag., ucnp. u gon. - M. : FTSOTAP-Megana, 2013. - http://www.studmedlib.ru/book/ISBN9785970425336.html
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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

Mpodomnb NOAroToBKN: XeMonHAopMaTuKa 1 MoNeKynsipHoe MoaennpoBaHne
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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