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

XUMUN N CMEXHbIX HayK npu peweHnn I'IpO(beCCVIOHaJ'IbeIX 3anad, B TOM Hucne c
MCNOoNb30BaHNE KOMMbIOTEPHbIX TEXHONOr NI

MnK-2 CnocobeH NPUMEHSATb OCHOBHbIE CUHTETUYECKME U aHANUTUYECKNE METOLbI
Nony4eHns N NCCnenoBaHns XMMUYECKMX BEWECTB U peakunii Npu peleHnm
npodpeccroHanbHbIX 3ana4

MNK-3 crnocobeH aHann3MpoBaTb HOBYIO Hay4Hy0 MpobnemMaTuky, NPUMEHSATb METOLbI U
CpeLcTBa NNAHUPOBaHWS, OpraHn3aummn N NPOBELEHUS HAYYHbIX NCCNeL0BaHNN B
BbI6paHHO 061aCTW XUMUM 1 CMEXHbBIX HayK

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

- BUOXUMMYECKME XapPaKTEPUCTUKN OCHOBHBIX CYBKNETOYHBIX KOMMOHEHTOB, METABONNYECKIX NYTEN U MONEKYNSIPHBIX
OCHOB BHYTPUKNETOYHbIX NMPOLIECCOB;

- OCHOBHble JaHHble 0 katabonuame n aHabonmame BaXXHbIX 6MONOrNYecKmx Makpomonekyn, nyTax obecneyeHus
LLeNnoCTHOM peakunn Knetkn, 0 MexaHmnamax perynaumm MeTaGOHI/IZBMa;

- COBpeMEeHHble HanpaBneHnsa MNPOBbIX nccnenoBaHuii B 6MoxuMmumn un MOJ'IeKyJ'IﬂpHOVI 6uonoruu.

JonxeH ymeTb:

- OCYLWIECTBNATb MOWNCK, aHANN3NPOBaTb, OLEHNBATb M NPUMEHSITb NOMYYEHHbIE 3HAHUSI NPU N3YYEeHUN OPYrnxX
OVUCLUMNIIH 1 B NPOGIECCMOHANbHON AeATeNbHOCTH.

JlonxeH Bnanetb:

- TEOPETUYECKMMU 3HAHMSIMW O CTPOEHUW, MPOCTPAHCTBEHHON OpraHn3aLum, OU3NKO-XMMUYECKMX CBOMCTBAX M
PYHKLLMSIX OCHOBHbIX KNACCOB COEAMHEHWI XNBOro opraHnama: 6enkoB, HyKNeNHOBbIX KCAOT, YrNeBoaoB, NNNLOB;

- MHGpOpMaLMei 0 COBPEMEHHbIX Npobnemax 6roXMMunn 1 MonekynsapHoi 6uonorum u rnobanbHbIX NOAXoaax K Ux
paspeLeHuio.

LonxeH 0eMoHCTpUpPoBaTb CNOCOBHOCTb M FOTOBHOCTb:!
- NPUMEHSTb CBOW 3HAHUS O OCBOEHMWS OPYrUX KYPCOB.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkntodeHa B pasgen "B1.B.1B.01.01 OucumnnunHbl (Mogynmn)" OCHOBHOM
npogoeccroHanbHol obpasosaTtenbHoi nporpamMmel 04.04.01 "Xumns (XeMouHgopmMaTrka 1 MonekynsipHoe
MOLENVPOBAHMWE)" 1 OTHOCUTCS K OUCLMIAMHAM MO BbiGopy.

OcBauBaetcs Ha 1 Kypce B 1 cemecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4€THbIX e AUHMLAX C YKa3aHUeM KONMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb 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 CAMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTosiTenbHas paboTta - 28 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 54 yaca(os).
dopma NPOMEXYTOYHOIO KOHTPONS ANCLUMWHBL: 3K3aMeH B 1 cemecTpe.

4. CopepXxaHue oUCLUUNNUHbI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYeCcTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN
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Mporpamma gucumnnuHbl "BruoopraHunydeckas xummns"; 04.04.01 "Xumng".

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboTbl N0 AUcUUNAnHe (MOOYNI0)

Buabl u yachbl
KOHTaKTHOW paboTbl,
Pa3penbl AMCUMNNHBI / X TPYAOEMKOCTb CamocTtosiTenbHas
N Monyns Cemectp (B yacax) pabota
MpakTuyeckmellaboparopHble
flekunu 3aHATUA paboTbl
Tema 1. AMUHokucnotbl. benku.
1. DepMEHTHI. 1 2 2 0 6
2.[Tema 2. HyknenHoBbIe KNCNOTbI 1 2 4 0 4
Tema 3. ObMeH 6enkoB U
8. amuHokmcnot. OBMeH HykneoTuaoB.. 1 2 2 0 6
Tema 4. CnHTE3 HyKNEenHOBbIX KUCNOT
4. 1 6enkos 1 0 2 0 4
5.[Tema 5. Yrnesonpbl. 1 2 2 0 2
6./Tema 6. lunnabl 1 2 2 0 2
7.[Tema 7. ButramuHbl 1 0 2 0 4
Toro 10 16 0 28

4.2 ComepxaHue auCUUMIUHLI (MOBYNS)
Tema 1. AMUHOKMCNOTbI. Benkn. MepMeHTbI.

AMUHOKMCNOTBI, UX Buonornyeckne cpyHKLMW. Tunbl aMMHOKMCNOT. Knaccrdprkaumm aMMHOKMCIIOT. 3aMEHUMbIE 1
He3aMeHUMble aMUHOKMCNOoTbl. OCHOBHbIE CBOMCTBA aMUHoKMcnoT. CBolicTBa 1x paavkanos. Mentuabl. Metonbl
pasgeneHus  UOeHTUVKALUM aMUHOKUCTOT 1 NenTULOB.

Benku. YpoBHM CTPYKTYpHOI opraHu3aummn 6enkoBoi Monekybl: NepBrYHasl, BTOpUYHast (a-cnmparb, B-KoHGopMaL s,
KonnareHoBasi crmparb), TPETUYHAS U YeTBEPTUYHAS CTPYKTYpbl. JloMeHbl. Tunbl CBS3e, CTabunmnsnpyowmx ypoBHM
CTPYKTYPHOI opraHu3auum benka.

CamoopraHusauus HagMonekynspHbIx 6enKoBbIX CTPYKTYP. BHYTprKneTouHOEe hopMUpPOBAHME NPOCTPACTBEHHOW
CTPYKTypbl 6enkoB. M'MnoTesa "pacnnaeneHHol rnobynol”. LanepoHsbl, wanepoHuHbl. Jerpanauns 6enkoB. YOUKBUTUH -
6enok perpanaunun. CekpeLmns 6enkos.

CsolicTBa BENKOB: PACTBOPUMOCTb, N303NEKTPUYECKas TOYKa, AeHaTypauus n peHatypaums. OCHOBHble METOAbI
BblAENEHNS, (PPAKLMOHNPOBAHUS 1 U3YHEHNS pasMepoB 1 popMbl BENKOBbLIX MONEKY.

MpuHUKMNbl Knaccudpukaumum benkos. Knaccugoukaums 6enkos no TpeTUYHOW CTPYKType: rnobynsipHble 1 onbpunnspHble
6enkun. MpocTble 1 CNoXHble Henku.

OcHoBHbIE (PYHKLIMM BENKOB B KNETKE.

®epmeHThl. VX ponb B XunBoM npupoe. MexayHapoaHas knaccugurkaumsa n HoMeHknaTtypa oepMeHTOoB.
CneundonyHoCTb OencTBus oepMeHToB. M3odhepmMeHTbl (M303nMbl). MynbTudoepmeHnTbl. CTpoeHue oepMeHTOB.
[MoHsATNA: KOdbepMeHT, KodpakTop, NpocTeTudeckas rpynna. Ponb BUTaMMHOB, METanNnoB 1 opyrux KOakTopos B
OYHKLNOHNPOBaHUN (PePMEHTOB. AKTUBHBIN LIEHTP cbepMeHTa. ANNOCTEPUYECKUA LLEHTP.

Obwme npenctasneHns o katanuse. PrU3NYeCcKnii CMbICT KOHCTAHTbl CKOPOCTU XUMUYECKOW peakummn (aHepreTuyeckas
ovarpamma peakumu, NepexofHoe COCTOSHNE, SHeprus akTueauum). MexaHuam neicteus coepmeHToB. OcobeHHOCTH
pepMeHTaTUBHOIo Katannsa. SHeprusa aktnsaumun. KuHetrnka gpepmeHTaTMBHbIX peakunin. YpasHeHne
Muxaanuca-MeHTeH-Bpurrca-XongenHa. KoHctaHta Muxasnuca. HavyanbHas n MakcumanbHas CKOpoCTb
oepMeHTaTUBHON peakumun. 'padmyeckne MeToabl aHanmsa epMeHTaTUBHbIX peakLnii.

OcHoBHbIE CBOWCTBA (PEPMEHTOB, BAMSIHAE HA CKOPOCTb (DEPMEHTaTMBHbBIX peakLuuii Temnepatypbl, pH-cpenb,
aKTVBaTOPOB, UHTMOBUTOPOB. IHrMbupoBaHe oepMeHTOB. Tunbl MHIMBMPOBaHKS. Perynsauns akTMBHOCTV (PepPMEHTOB B
XMBbIX OpraHMaMax 1 NpUHLMMbI perynsaumnm metabonuama: U3MeHeHue KonmyecTBa hepMeHTa, NpoepMeHTa,
XUMmMYeckas Moaudoukaums, npuHumMn obpaTHoOl CBS3U, 3aKOH AENCTBUS Macc, nokanu3auus epMeHTOB B KNETKe.
OnpeneneHre akTUBHOCTY (DEPMEHTOB.

Tema 2. HyknenHoBble KUCNOTbI
HyknenHoBsble KNCNOTbl. Buabl HYKNENHOBbBIX KUCNOT Y X OCHOBHbIE QOYHKLIMW.

CTpoeHune HyknemHoBbIX KNCNOT. [yprHOBbIE N MMPUMUANHOBbLIE a30TUCTbIE OCHOBAHWS. YTNEBOOHbLIE KOMMOHEHTbI:
punbo3a n nesokcmpnbosa. Hykneosmapl n Hykneotuabl. Linknuyeckme Hykneotuabl. HykneoTnaHole KOEpPMEHThI 1
NepeHoOCYMKM COeMHEHNIA, X OCHOBHbIE TUMbl. Makpospruyeckas csasb. Makpospruyeckme coeguHeHms: ATO,
Hykneoauadocdatsl. Onnro- 1 NOANHYKNEOTUAHI.

CtpyktypHas opraHnsauus OHK: nepsmyHas, BTopuyHas n TpetnyHas ctpyktypel. [pasuna Yapradda.
KomnnemeHTapHble napbl Hykneotunos. ®opmbl JHK. ManuHapomel. Cynepcnupanmsauns OHK v eé 6ronornyeckoe
3HayeHwue. MMCTOHbI U CTPOEHME XpoMaTUHA. TuMbl CBA3ER, CTABUNN3MPYIOLLMX YPOBHW CTRYKTYPHOI opraHunsaumn JHK.
dusnko-xmmnyeckme ceorictsa JHK: geHatypaums, peHaTypaums, Bbi3KOCTb, nornoweHve B YP,
PeakUMOHHOCMOCOBHOCTb.
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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.
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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 npupoae, bronornyeckas ponb BaXHEWWUX NpencTaBuTenen BUTaMmHoB. XXMpopacTBOpuMble
BUTaMuHbl. ButaMuHbl rpynnsl A, nx CTpoeHue, y4actune B 3putenbHoM akte. ButamuHel rpynnel D, E, K, nx ctpoeHve n
doyHKummn. BogopactesopuMble ButammuHbl. Butamunbl rpynn B, C, P. VIx cTpoeHue n ocHOBHble GOyHKLUMM B NpoLeccax
obMeHa BeLecTB.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota 0by4arolyxcs BbINOMHAETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACTBEHHOro y4acTns. CamocTosiTenbHas pabota nogpasfnensieTcsl Ha CaMoCTOATENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOSTENbHYI0 paboTy. CamocToaTenbHas paboTta obydyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAMOCTOSITENIbHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenoB) AUCLMMAUHBI, TakK 1 NpopaboTky Tem
(pa3nenos), ocBaMBaEMbIX BO BPEMS ayanTopHOl paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByyatoWwmnecs YnuTarT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYPY, BbINONHAT 3aaHUs, HANPaBNEHHbIE HAa 3aKpenneHne
3HaHW 1 0TPaBOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHusauusi caMocTosTeNbHOM paboTbl 0Oy4alOWNXCA PernaMeHTMpyeTCsl HOPMaTUBHBIMU JOKYMEHTaMu,
yuyebHO-MeToANYEeCcKOon NUTepaTypoii N aNeKTPOHHbLIMM 00pa30BaTeNbHbIMU Pecypcamm, BKoYas:

MopsiLoK opraHn3aumm 1 ocylecTBAEHMS 06pa30BaTeNbHON AeSATeNbHOCTM Mo 06pas3oBaTeNbHbBIM NPOrPamMMam BhICLIETO
06pasoBaHus - Nnporpammam bakanaepuara, nporpaMmmam crieumaniTera, nporpaMmmam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepcTa obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

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

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

MpaBuna BHyTpPeHHEro pacnopsaka enepansHoro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMro yupexXaeHns
BbiCLEro npodpeccmoHansHoro obpasosarus "KazaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcuTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXckoro) doeaepansHoOro yHmBepcuteTa

6. DOHA OLEHOYHbIX CpeacTB Mo AUCUUNIUHe (MOLYNI0)

DOoHLO OLEHOYHbIX cpencTs no gucumnnnHe (Mo,u,ymo) BKNOYaeT oLueHOYHble MaTepualibl, HanpaBneHHble Ha NPOBEepPKY
OCBOEHMS KOMMETEHUW, B TOM YMCIEe 3HaHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTB BKNO4YaeT OLUeHO4YHble
cpencTBa Tekyllero KOHTpons 1 oueHo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I atTectauunn.

B ¢hoHLe OLEeHOYHbIX CPEACTB COAEPXUTCS Cnenytolas nHgpopmaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pe3dynbTatam 0By4eHus Mo AUCLUMNIMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (DOPMUPOBAHWS OLIEHKYM MO AMCUUMNIVHE (MOZYNIO);

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

- cogepXaHue OLEHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsBisemMbie K 0eCTBUSAM 00yHatowmxcs,
LEMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnmnyHbIX TUMOB.

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

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

OcBoeHuWe oucumMnnnHbl (MOoyNs) npeanonaraeT U3y4eHne OCHOBHON 1 OOMONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaOWUMCS B OAHOM M3 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 3NIEKTPOHHOM BU e - Yepes 3NeKTPOHHbIe BUBNIMOTEYHbIE CUCTEMbI HA OCHOBAHWUMW 3aKNtoyeHHbIXx KDY norosopos ¢
npaBoobnagarensamu;
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- B NeyaTHoM Buge - B HayuHon 6ubnunoteke uM. H.W. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTeNnbckum buneTam B COOTBETCTBMU C NpaBuiamu nonb3oBaHus HaydHol 6ubnmoTekoii.

OnNeKTPOHHbIE N30aHUS OOCTYMHbI AUCTAHLUMOHHO 13 NtoB0i TOUKM Npu BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcUTeT". Mpu MCNONb30BaHMM NeYaTHbIX U3LaHWA BUHNNOTEUHbIN
ooHA AomxeH ObITb YKOMMIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxooro u3 n3gaHnini OCHOBHOWM nuTepaTypbl n He meHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepedyeHb OCHOBHOW U [OMONHUTENBHOM y4eBHON NTepaTtypbl, HEOOXOAMMON OJ1 OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxonmutcs B MNpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNNIEKTOBaHMUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB NMHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI AUCLMMNMNHBI (MOaYIIs)

RNA Interface - http://www.nature.com/focus/rnai/animations/animation/ui_main.swf
Baga 3HaHwuii no 6uonorum yenoseka - http://humbio.ru
BUNOXUMWA: npoceeTtutenbcknin uHtepHeT-npoekt (BIOCHEMISTRY .pro) - https://www.biochemistry.pro/

NHTepakTuBHblE MOLenun no Groxumnn -
http://school-collection.edu.ru/catalog/rubr/947bea92-5a16-b954-69e0-8b9cceeda3e5/114728/

canT o xumnm - http://www.xumuk.ru/encyklopedia/

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHMUIO AUCLUM/IMHBI (MOAYNS)
Bupg pa6ot MeTtoauyeckme peKoOMeHpaLmm

nekumnu PaboTa c KOHCMEKTOM NeKLWii

[MpocMOoTprTE KOHCMEKT Cpady Nocne 3aHATUiA, OTMETbTE Matepuan KOHCNeKTa NeKuuin, KOTopbIii
BbI3bIBAET 3aTPyAHEHUS ON5 NOHUMaHMS. [onbiTaiTech HANTU OTBETHI HA 3aTPYLHUTENbHbIE
BOMPOChHI, UCMOMb3Ys PEKOMEHLyEMYytO nuTepatypy. Ecnn camocTosiTensHo He yaanocb pasobparbcs
B MaTepvarne, CoopMynpyiTe BONPOCH 1 06paTMTECh 32 MOMOLLBIO K MPENOAABATENIO HA
KOHCYnbTaumm nnm bnuxanwen nekumm.

PerynapHo otBoaute Bpems Ans NOBTOPEHWS NPOALEHHOro Marepuana, NnpoBepsis CBOW 3HaHMS,
YMEHMWS N HaBbIKW MO KOHTPOJIbHBIM BOMPOCAaM.

npakTuyeckume | NpakTnyeckne 3aHATUS NPOBOASATCS B (pOpMe KONNOKBUYMOB. [1oAroToBka K KONOKBUYMY BKAOYaeT 2
3aHATUS aTana:

1 - opraHM3aunoHHbIi;

201 - 3aKkpenneHne n yrnybneHme TeopetTuyeckmnx 3HaHui.

Ha nepBoM 3Tane CTyaeHT NnaHMpyeT CBOK CaMOCTOATENbHYIO paboTy, KoTopas BK/oYaeT:

- YSICHEHWE 3a4aHns Ha CaMOCTOSITENbHYO paboTy;

- noabop pekoMeHI0BaHHOM NUTepaTypbl;

- cocTaBneHne nnaHa paboTbl, B KOTOPOM ONpeLensitoTCs OCHOBHbIE MyHKTbI NPEeACTOsW e

noaroTOBKW.

camocTos- | CamocTosiTenbHas paboTa NPoBOOMTCS C LUENblo YrnybneHns sHaHuin no aucumnivHe u

TenbHas npemoycMaTtpueaer:

pabota - YTeHWe CTydeHTaMn PeKOMEHO0BAHHOW NUTepaTypbl U YCBOEHNE TeOPETUYEeCKOro Matepuana
ONCUNNAVHBI;
- NOArOTOBKY K MPaKTUYECKUM 3aHSTUSIM 1 KONIOKBUYMaM;
- paboty ¢ VIHTEpPHET-NCTOYHMKaMM;
- NOAroTOBKY K caye 3avyeTa.
MnaHnpoBaHne BPeMeH Ha CaMoCcToATeNbHYO paboTy, HEOOXOOMMOro Ha M3yYyeHne HaCcTosIWen
OMCLUWNAVHBI, CTYAEHTaM flydile BCero oCyWecTBNsSTb Ha BECb CEMECTp, NpedycMaTpmeas Npw 9ToM
perynspHoe NoBTopeHve NpoiaeHHOro Matepuana. MaTtepuan, 3aKOHCNEeKTUPOBaHHbIA Ha nekuusiX,
HE0BX0IMMO PErynsipHo OOMOMHSTL CBeAEHUSMU U3 NIMTEPAaTYPHbIX UCTOYHMKOB, NPeACTaBNeHHbIX B
paboyei nporpamMme aucUMnAnHbl 'Bruoxnmms’. Mo kax oo U3 TeM Ans CaMoCTOATENbHOrO U3y4eHus,
npueedeHHbIX B paboyeit nporpamMme OUCLMMNNHBI, CledyeT cHadYana npo4YnTaTb PEKOMeH10BaHHYI0
nuTepatypy 1 npu Heo6XoANMOCTM COCTaBUTL KPATKMA KOHCTMEKT OCHOBHbIX MOMOXEHWIA, TEPMUHOB,
CBeOeHW, TpebyloWrx 3anoMUHaHNS 1 SBASIIOWMXCS OCHOBOMONaraowymMm B 3Toin Teme 1 ons
OCBOEHMS MOCNenyowWwmnx pasnenos Kypca.
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Bup pabor

MeToaouyeckme pekomeHoauum

3K3aMeH

Mpun NOAroToBKe K 9K3aMeHy HeoBX0AVMMO ONMpPaTbCs Ha NeKUUM 1 PEKOMEHA0BAHHYIO MTepaTypy.
BHauane cnenyet npocMoTpeTb BECb MaTepuan no cAaBaemoli AUCUUNIHE, OTMETUTb 4Nist cebs
TpyaHble Bonpockl. O6s3aTenbHO B HUX pa3obpatbes. B 3aknioueHue eue pas uenecoobpasHo
MOBTOPUTb OCHOBHbIE MONOXeHMs. Kaxablii 9k3aMeHaUnoHHbIN GuneT coaepXxuT ABa Bonpoca.

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJNb3YEeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Moayno), BKJaouYas nepeyeHb NporpaMMHOro obecneyeHns U MHGOOPMaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
LUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYECcKon 6a3bl, HE0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)
MatepuanbHo-TexHN4YeCKoe obecnedyeHne 06pas3oBaTenbHOrO NpoLecca no LUCLUMIMHE (MOLYNio) BKIOYAET B cebs
crneyowme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOLWMNXCS, YKOMMIEKTOBaAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbS) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun 0Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayoutopusi.

12. CpencrtBa apanTtauum npenogaBaHUsl AUCLUMN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNUA0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOMMoCTK B 06pa3oBaTeNibHOM NMPOLEcCe NPUMEHSIOTCS creaytolme MeToabl 1 TexXHonorum, obneryaroume
BOCMpUSTE NHpopMaLMK 0By4YaoWMMUCS MHBAIMAAMY U NNLAMW C OFPaHN4YEeHHBbIMU BO3MOXHOCTSIMIA 300PO0BbS:

- cO3[4aHve TeKCTOBOW BepcUn NiobOro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIE AN pa3fINYHbIX NOMb30BaTenei;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3nnyHbIX Buaax 6e3 notepn AaHHbIX Unu CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWTabrpoBaHus TeKcTa U n3obpaxeHuii 63 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO34aHne BO3MOXHOCTEW ais 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty XXe MHPOPMaLMIo U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NonyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -

ayaonanbHO;

- NPpUMEeHeHne NporpamMmMHbLIX CpencTs, obecneyvnBarolLnX BO3MOXHOCTb OCBOEHMS HABLIKOB 1 yMeHVII7I, popmMmpyeMbIx
OUCUMMNIINHON, 3a CYET aNlbTepHaTUBHbIX CI'IOCO6OB, B TOM 4ucne BUpTyanbHbIX na6opaTopv||7| N CUMYNALUNOHHbBIX

TEXHONOIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMA AN Nepeaayn MHGopMaLIMm, OpraHn3aLmm pasnuyHblx
POPM NHTEPAKTMBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npernofasaTteneM, B TOM Yucne BebHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALaAMU U 3aLMTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro U NPOMEXYTOYHOro

KOHTPONA;

- yBenndeHne npononxXmnTenbHOCTh coayn O6y‘-la}OLIJ,VIMC9| MnHBANMOOM N NNLIOM C OrpaHU4eHHbIMN BO3SMOXHOCTAMA

300POBbS OOPM MPOMEXYTOYHOW aTTeCTaLMM MO OTHOLWEHMIO K YCTAHOBNEHHOW NPOLOMXUTENBHOCTUA UX CAAYM:

- NPOAOIXXUTENIbHOCTU CcOoa4n 3a4€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- NPOOOIXUTENTIbHOCTU BbICTYNNEHUA 06yqa+ou4erocs1 npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtaBneHa B cootTBeTcTBUM ¢ TpebosaHuamMu GrOC BO 1 yyebHbIM nnaHom no HanpasneHuio 04.04.01

"Xumunsa" n MarmcTepckoi nporpamme "XemomHdopmaTmka 1 MonekynspHoe MogenmposaHue”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[]1B.01.01 buoopraHnyeckas Xumms

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noagrotosku: 04.04.01 - Xumuns

Mpodpunb NOAroToBKM: XEMOMHADOPMATUKA 1 MONEKYNAPHOE MOLENNPOBAHME

Keanudumkaums BbiNyCKHUKA: MArncTp

dopma oby4eHus: o4Hoe
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1. BypabsH C.9., Fundamentals of bioorganic chemistry OcHoBbl 61i00praHmyeckol xuMmnm [ONeKTPOoHHbIR pecypc] :
y4ebHuk / Zurabyan S.E. - M. : TSOTAP-Meguna, 2015. - 304 c. - ISBN 978-5-9704-3443-7 - Pexum pocTyna:
http://www.studentlibrary.ru/book/ISBN9785970434437.html

2. Yuncon, K. MpuHumnnbl u MeToabl GBUOXUMUM U MONEKYNSIPHOM Bronornm [OnekTpoHHbIR pecypc] : yiebHoe nocobue /
K. Yunncon, [. Yonkep ; non pen. A.B. Jlesawosa, B./. Tuwkosa ; nep. ¢ aHrn. T.M. Moconosoi, E.1O.
Bosenek-PeweTHsik. - 9nekTpoH. faH. - Mocksa : Mispatenbctso 'Nlabopatopust 3HaHuiA', 2015. - 855 c. - Pexum
poctyna: https://e.lanbook.com/book/66244

3. TiokaBkmHa H.A., BrioopraHmyeckas XuMns: pyKOBOACTBO K MPaKTUYECKUM 3aHATUAM [DNeKTPOHHBIA pecypc] : yueb.
nocobue / nog pen. H.A. TiokaekuHoit - M. : TOOTAP-Menna, 2016. - 168 c. - ISBN 978-5-9704-3801-5 - Pexum
noctyna: http://www.studentlibrary.ru/book/ISBN9785970438015.html

4. TiokaekmHa H.A., BrioopraHnyeckas xmMuns [OnekTpoHHbIi pecypc] : yuebHuk / H. A. TiokaekuHa, tO. N. Baykos, C. 3.
3ypabsH. - M. : FT'9OTAP-Meauna, 2015. - 416 c. - ISBN 978-5-9704-3188-7 - Pexum poctyna:
http://www.studentlibrary.ru/book/ISBN9785970431887.html

5. BuoopraHunyeckas xumus: yuebHuk / N.B. Pomanosckuid, B.B. BonTtpometok, J1.I'. FuapaHosuy un ap. - M.: HAL,
NH®PA-M, Hos. 3HaHwne, 2015. - 504 ¢.: 70x100 1/16. - (Boicwee obpasosaHue) (Mepennét 76L) ISBN
978-5-16-010819-3 - Pexxum poctyna: http://znanium.com/catalog/product/502950
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1. Oumutpres, A. 1. Broxmmus [OnekTpoHHbIi pecypc] : YuebHoe nocobue / A. O. Oumntpues, E. . AM6pockera. - M. :
Wspartenbcko-toprosas kopnopaums 'Jawkos n K-, 2012. - 168 c. - ISBN 978-5-394-01790-2. - Pexum pocrtyna:
http://znanium.com/catalog/product/415230

2. HenbcoH, [. OcHoBbl 6roxmmun NenuHaxepa: B 3 1. T. 1: OCHOBbI B1OXMMMWU, CTPOEHME U KaTanuna [DNeKTPOHHBI
pecypc] : yuebHoe nocobue / . HenbcoH, M. Koke ; nog pea. A. A. BoragaHoea n C. H. KoyeTkoBa ; nep. ¢ aHrn. kaHg.
xuM. Hayk T. . MoconoBoii, kaHa. xuM. Hayk E. M. MonoukunHoii, kaHa. 6uon. Hayk B. B. benosa. - 9nekTpoH. aaH. -
Mockga : apatenbcTBo 'Nlabopatopusi 3HaHwuii', 2017. - 749 c. - Pexxum goctyna: https://e.lanbook.com/book/103034
3. TuTos, B. H. KnuHnueckas 6MoXuMmst XMPHbBIX KUCNOT, MUNULOB W NMNONPOTEVNHOB [SNeKTpoHHBbIl pecypc] / B. H.
Tutos. - M., Teepb: Tpuaga, 2008. - 272 c. - ISBN 978-5-94789-279-6. - Pexxum gocTyna:
http://znanium.com/catalog/product/451702

4. OcHoBbl 6uoxmummu : yueb. nocobue / T.J1. Ayspman, T.I. FeHepanosa, I'.M. CycnsiHok. - M. : UHDPA-M, 2017. - 400 c.
- (Bbicwee obpasosaHue: bakanaspuar). - Pexum poctyna: http://znanium.com/catalog/product/760160

5. CesepuH C.E., Buonornyeckas xvmMus ¢ ynpaxxHeH1siMM 1 3aaadamu [SnekTpoHHbI pecypc] : y4ebHuk / Mon pes.
C.E. CesepuHa. - 2-e usg., ucnp. n gon. - M. : FTOOTAP-Megauna, 2013. - 624 c. - ISBN 978-5-9704-2533-6 - Pexxum
noctyna: http://www.studmedlib.ru/book/ISBN9785970425336.html
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[]1B.01.01 buoopraHnyeckas Xumms

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

Mpodhunb NOAroTOBKM: XEMOMHAOPMATUKA 1 MONEKYNSPHOE MOAENMPOBaHNE
KBanudpukaums BbIMyCKHMKA: MArUcTp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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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