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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
OK-3 BafieHne NHOCTPaHHBLIM (MPexXae BCero aHrininckum) siablkom B obnactu

NpPogEeCcCMOoHaNbHON AEATENbHOCTU Y MEXINYHOCTHOrO 0BLWEHMS

MK-1 Hanuune NpencTaBneHNs 0 Hambonee akTyanbHbIX HANPAaBNEHMSX NCCNELOBAHWIA B
COBPEMEHHOW TEOPETUYECKON N IKCMEPUMEHTANbHOM XUMUK (CUHTE3 U NPUMEHEHWe
BELeCTB B HAHOCTPYKTYPHbIX TEXHOMOINSX, UCCNEnoBaHNSA B 9KCTPEManbHbIX
YCNOBUAX, XUMUS XUSHEHHbIX MPOLECCOB, XUMUS 1 3KONOTMS 1 apyrue)

nK-2 3HaHWEe OCHOBHbIX 3TArNOB N 3aKOHOMEPHOCTEN Pa3BUTUSA XUMUYECKOW HayKu,
NOHUMaHNEM 06 bEKTUBHOM HEOHXOAMMOCTY BOSHUKHOBEHMS HOBbIX HANPaBNEHNA,
HanuyveMm nNpeacTtaBneHns 0 cucteMe oyHAaMeHTanbHbIX XMMUYECKUX MOHATUIA 1
METOA0NOrMYECKMX aCnekTOB XMMUK, (OOPM 1 METOL0B HAY4YHOrO NO3HAHWSA, UX POnu
B 06weobpazoBaTenbHON NpodpeccnoHanbHOM NOArOTOBKE XMMUKOB

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

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

- OCHOBHble JaHHble 0 kaTtabonuame n aHabonmMame BaXHbIX 6MONOrNYecKmx Makpomonekyn, nyTax obecneyeHus
LLeNnoCTHOM peakunn Knetkm, 0 MexaHn3amax perynsaumnm MeTaGOHI/IZBMa;

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

JonxeH ymeTb:

- OCYLWLECTBNSATb MOVCK, aHANM3UPOBaTb, OLEHNBATb U NPVMEHSTb MOJyYEHHbIE 3HAHUS MPU U3YYEeHUN APYTUX
OUCUMIM/IVH 1 B NPOCPECCUOHANBbHOW AEATENBHOCTH.

JlonxeH Bnagetb:

- TEOPETUYECKMMU 3HAHMSIMW O CTPOEHUW, MPOCTPAHCTBEHHON OpraHn3auum, U3NKO-XMMUYECKMX CBOMCTBAX M
PYHKLLMSIX OCHOBHbIX KNACCOB COEAMNHEHWI XNBOro opraHnama: 6enkoB, HyKNEeNHOBbIX KCAOT, YrNeBoaoB, NMNNLOB;

- MHGpOpMaLMe 0 COBPEeMEHHbIX Npobnemax 6roXMMnn 1 MonekynsapHoi 6uonorum u rnobanbHbIX NOAXoaax K Ux
paspeLeHuio.

LonxeH 0eMoHCTpUPOoBaTb CNOCOBHOCTb M FOTOBHOCTb:!
- NPUMEHSTb CBOW 3HAHWUS O OCBOEHMWS OPYruX KYpPCOB.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

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

OcBauBaetcs Ha 1 Kypce B 1 cemecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4€THbIX e AUHMLAX C YKa3aHUEeM KONMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHATUI) 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 ANCLUMNUHBIL: 3K3aMeH B 1 cemecTpe.
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Mporpamma gucumnnuHbl "BruoopraHunydeckas xummns"; 04.04.01 "Xumng".

4. CopepxaHuve auMcLUUNAUHBLI (MOOYyNs), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ ykadaHuem oTBef,eHHOro Ha
HMX KOnM4YecTBa akageMnyeckmux 4acoB U BUOOB yYe6HbIX 3aHATUI

4.1 CTpyKTypa 1 TeMaTu4eckmit nNiaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNANHE (MOBYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl aycumnavubl / MX TPYyAOEMKOCTb CamocTosiTenbHasi
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckuelllabopatopHble
Jlekumn 3aHATUSA paborthbl
Tema 1. AMnHOKMCNOTHI. Benku.
1. DepMeHTHI. 1 2 2 0 10
2.|Tema 2. HyknenHoBble KUCNOTbI 1 2 4 0 8
Tema 3. O6MeH 6enkoB 1
3. amuHokuncnot. O6MeH HyKneoTUaOB. 1 2 2 0 10
Tema 4. CnHTE3 HyKNENHOBbLIX KACNOT
4. U 6enkos 1 0 2 0 10
5.[Tema 5. Yrnesogpl. 1 2 2 0 2
6.[Tema 6. Jlunnabl 1 2 2 0 2
7.[Tema 7. ButamnHbl 1 0 2 0 4
toro 10 16 0 46

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

AMUNHOKMCNOThI, X 6uonoruyeckue pyHKUMN. Twnnbl aMUHOKMCNOT. KﬂaCCI/Iq.)I/IKaLI,I/II/I aMUHOKNCNOT. 3aMEHNMbIE U
He3aMeHuMble aMnHokncnoTbl. OCHOBHbIE CBOCTBA aMmuHokmucnot. CBoicTBa mx pannkanos. Mentnabl. MeTonbl
pasneneHvs n ngeHtTudukaumm aMMHOKUCNOT U NenTUO0B.

Benkun. YpoBHU CTPYKTYpHOI opraHn3auum 6enKoBoi MONEKYNbI: NEPBMYHAS, BTOPUYHAS (a-cnimpanb, B-KoHopMaums,
KonnareHoBas cnuparb), TPETUYHAS 1 YETBEPTUYHAS CTPYKTYPbl. JJOMeHbI. Tunbl CBA3EN, CTaBUNN3NPYIOLLMX YPOBHM
CTPYKTYpHOI1 opraHu3auumn benka.

CamoopraHusaums HagMonekynsipHbIx 6enkoBbIX CTPYKTYP. BHYTprKneTouHoe chopMuMpoBaHMeE NPOCTPaCTBEHHOW
CTPYKTYpbl 6enkoB. M'Mnotesa ?pacnnasneHHol rnobynel?. LanepoHsl, wanepoHuHbl. Jerpanauns 6enkos. YOUKBUTAH ?
6enok nerpanaunmn. CekpeLmsi 6enkos.

CsolicTBa 6€MKOB: PACTBOPUMOCTb, N303NEKTPUYECKAs TOYKA, AeHaTypauus n peHatypaums. OCHOBHblE METOAbI
BbIAENEHNS, (PPAKLMOHNPOBAHUS 1 U3YHEHNS Pa3MepPOB 1 POPMbl BENKOBbLIX MONEKYT.

MpuHUMnbl kKnaccudoukauun 6enkos. Knaccudgukaums 6enkoB no TPeTUYHOWM CTPYKType: rnobynspHble u donbpunnspHbole
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). MynbTudoepmeHThl. CTpoeHe (oepMeHTOB.
MoHSATMS: KOPepMeHT, KogakTop, NpocTeTnyeckas rpynna. Pofb BUTAMUHOB, METaNoB U APYrMX KOGAKTOPOB B
PYHKLIMOHMPOBAHUM PepMeHTOB. AKTUBHbIA LLEHTP doepMeHTa. ANnocTepryeckuii LeHTp.

Obwwe npenctasneHust o katanuse. GrU3nHECKnii CMbICT KOHCTaHTbl CKOPOCTU XUMUYECKOW peakummn (3HepreTmyeckas
avarpamma peakumuu, nepexonHoe COCTOsIHME, SHeprus akTueauum). MexaHuam necteus cpepmeHToB. OcobeHHOCTH
doepMeHTaTUBHOro Katannsa. IHeprusa aktnsaumun. KuHetrnka gpepmeHTaTMBHbIX peakunii. YpasHeHne
Muxasnuca-MeHTeH-Bpurrca-XongeiHa. KoHctaHta Muxasnuca. HavyanbHas n MakcumanbHas CKOPOCTb
dhepMeHTaTUBHON peakunun. padmyeckne MeTobl aHanM3a hepMeHTaTUBHBIX peakLnii.

OcHoBHble CBOCTBa (PepMEHTOB, BIIMSIHE HA CKOPOCTb CDepMeHTaTMBHbIX peakuuii Temnepatypbl, pH-cpeb,
aKTBaTOPOB, UHTMOUTOPOB. VIHrMBupoBaHne oepMeHTOoB. Tunbl MHIMBMpPoBaHKs. Perynsaums akTMBHOCTY oepMeHTOB B
XVBbIX OpraHn3Max u NpYHUMMbI perynsaumm metabonmama: u3aMeHeHne Konmn4yecTsa goepMeHTa, NpogoepMeHTa,
XuMmMyeckas Mogudomkaums, npuHUMn obpaTHol CBS3U, 3aKOH AEMCTBUS Macc, nokanuaauus epMeHTOoB B KNeTke.
OnpepneneHre akTUBHOCTY (DEPMEHTOB.

Tema 2. HyknenHoBble KUCNOTbI
HyknenHoBble KnCnoTbl. Buabl HyKNENHOBbBIX KUCNOT Y X OCHOBHbIE GOYHKLIMW.

CTpoeHune HyknemHoBbIxX KMcnoT. [yprHoBblE N MMPUMUAONHOBbLIE a30TUCTbIE OCHOBAHWS. YTNEeBOAHbIE KOMMOHEHTbI:
pnbo3a u fe3okcnpunbosa. Hykneosmabl U HykneoTuapl. Linknnyeckne Hykneotubl. HykneoTnaHble KOEPMEHTDI U
nepeHocYMKN CoeMHEHWN, X OCHOBHblE TUMbl. Makpoaprudeckas cesasb. Makpoaprudeckune coeanHeHus: AT®,
Hykneoauadocdatbl. Onnro- 1 NOANHYKNEOTUAbI.
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Mporpamma gucumnnuHbl "BruoopraHunydeckas xummns"; 04.04.01 "Xumng".

CrpyktypHas oprannsauus OHK: nepsmyHag, BTopuyHasa n TpetnyHas cTpyktypel. [Npasuna Yapradpda.
KomnnemeHTapHble napbl Hykneotunos. @opmel AHK. ManuHapombl. Cynepcnupanuaaums OHK n eé 6uonoruyeckoe
3HaueHne. MMCTOHbI U CTPOEHME XpoMaTrHa. Tunbl CBSA3ER, CTabNNN3MPYIOWUX YPOBHN CTPYKTYPHOR opraHusauun JHK.
®dusuko-xumudeckue ceorictea JHK: neHatypaums, peHatypaums, BbiI3KOCTb, nornouieHne B YO,
PeakLMOHHOCMOCOBHOCTb.

OcHosHble Buabl PHK, ux coyHkumm u nokanusaums B knetke. OcobeHHocTr cTpoeHmns Bupos PHK. duanko-xumnyeckme
ceonctea PHK.

Tema 3. O6meH 6enkoB U aMMHOKMCNOT. O6MeH HYKNeoTUaoB.
MeTabonnam, doyHkuMn meTabonunama. MoHsTus: aHabonmam n katabonmam.

ObmeH benkoB 1 ammHokmcnoT. Katabonnam ammHokucnot [esamvHipoBaHue, TpaHCaMUHNPOBaHME,
TpaHCAE3aMVHNPOBAHME (HEMPSMOE 0E3aAMVHMPOBAHUE) U LeKapOOKCUNMPOBAHNE aMUHOKMCIIOT, MEXaHN3MbI,
6ronoruyeckoe 3HadveHne. etokcukaums GBUoreHHbIx aMMHoB. Myt HeTpanuaaunm ammmaka. BUOCMHTES MOYEBMHDI.

BuocwrHTes amuHokmcnot. Obwme nyTy 6uocuHTe3a aMMHoOKUCNoT. Perynsuusi GuocmHTe3a aMMHOKMCTIOT.
OB6MeH HyknemHoBbIX KACNOT. Katabonuam nyprHOB 1 NMPUMUAVHOB, KOHEYHbIE MPOL4YKThl pacnana.

AHabonn3M HyKNeoTnaoB. BMOCHHTE3 MMPUMUIONHOBLIX U MYPUHOBLIX PUOOHYKNeoTnaoB. OCHOBHble NyTu. BriocuHTes
ne30KkcmpunboHykneoTnaos. Perynsumns 6uocuHTesa HykneoTuaos.

Tema 4. CuHTE3 HYKNIEMHOBBIX KMCNOT U 6enkoB

PennukatueHbii cnHTe3 [JHK y npokapmoT u aykapuoT: nHmumnaums, snoHrauns, tTepmuHaumns. CtpoeHne
pennnkaTUBHOW BUMKK, OCHOBHblEe Benku pennukaumun. Tenomepa, tenomepasa. Penapaums OHK, penapaums
fenypuHnanposanHon JHK, xumuyeckn MoamguumnpoBaHHbIX a30TUCTbIX 0cHoBaHuiA, SOS-penapauus. CuHtes JHK Ha
PHK

Cwuntes PHK (tpaHckpunums). PHK-nonumepasbl. OcHoBHble aTtanbl 6uocnHTesa PHK: nHuumaums, anoHraums,
TepmurHaums. MNpomoTop. MocTTpaHcKpUnLUMoHHbIR npoueccuHr PHK.

CwuHTes 6enka (TpaHcnsums). MHgpopmaumnoHHble PHK, reHeTudeckunii kog. OCHOBHble aTanbl cCUHTE3a Herka.
AKTMBaUMS, PEKOTHWULNS aMUHOKUCTOT 1 CUHTE3 ammHoauun-t-PHK. Kak TpaHcnmpyoTcst KOLOHbI, prbocoMbl,
VHMLMAUNS TPaHCSUMK, SN0Hraumus, TepMrHaumns. Pasnuunsa cnHtesa 6enka y aykapuoT 1 npokapuoT. Monncomsl.
MpoueccuHr u TpaHCcnopT NONMNENTUAHLIX Leneit. MocTTpaHCnsaUMOHHbIE MoaudgUKaunm 6enkos.

Tema 5. YrneBonpbl.

Yrnesopl 1 nx Guonorvyeckas ponb. XMUYeckuii coctas 1 cBolicTea. CTepeoxuMns yrnesonos.
PeakumoHHocnocobHocTb yrnesonos. Knaccudpmkauus yrnesonos. Anboo- n ketocaxapa. MoHocaxapuibl, X M3oMepus
1 KOHpopMaLuun. BaxHeiwme npeactaBnten MOHOCaxapuaos, X CTPYKTypa, CBOMCTBA U pacnpocTpaHeHue B
npupoge. Mukoanabl. Onurocaxapwapl, Ux cBolicTea 1 Guonornyeckas ponb. Caxaposa, NakTo3a, ManbTo3a, CTaxmosa.
MNMonucaxapwuapl: cocTas, TUNbl CBA3EN, BeTBNeHne. Knaccudpurkauns nonncaxapunnos. BaxHelwme npeacrasutenu:
Kpax%nan, FAVMKOreH, Lennonosa, XMTnH, NeKTMHOBbIE BelecTBa. Y4acTus nonucaxapuaos B perynsaumnm Kneto4Horo
meTabonusma.

O6meH yrneBooB. Katabonmam rioko3bl, (YHKLMA OKUCIUTENbHbBIX NMPEBPALLEHWi ToK03bl. AHaspPOO6HbIN 1 a3pOobHbIii
pacnag yrneeonos. [nvkonua. [nukoreHonus. Perynaumsi raukonnsa v rnvkoreHonnsa. bpoxeHue: MONoYHOKKCOE,
cnupToBoe. MNMeHTo30¢poctaTHbIf MyTb OKUCNEHNS TIOKO3bI U ero Bronornyeckoe 3HaveHve.

AapobHoe okncneHune yrnesonoB. OKNCIUTENBHOE AeKapOOKCUNINPOBAHNE NMMPOBUHOMPALHONM KACHOTHI.
MupyBaToernaporeHasHblii koMrnekc. Linkn TprukapboHOBbIX KMCNOT 1 ero 3Ha4eHme B npoleccax karabonmama u
aHabonmama. CybcTpaTHoe 1 okUCnnTeENbHOE chocchopunmposaHue. brosHepretuka. OkncnmtTenoHoe
gocchopunmposaHme. OKMCANTENBHO-BOCCTAHOBUTENbHbBIE NpoLecChl. MUTOXOHAPUK, UX CTPYKTYPa U COYHKLNN.
ObixatenbHas uenb. KOMNoHeHTb! AbixaTenbHon uenu. NpencrasneHne o MexaHm3max ConpsxXeHNs OKUCNEHUS 1
hochopunMpoBaHns B AplxaTenbHON Lenun. TpaHcMeMBpaHHbIi MOTEHLMAN MOHOB BOLOPOAA KaK (hopMa 3anacaHus
aHeprumn. Obpatumas H+-ATPasa. Perynsiunst MUTOXOHAPWANBHOrO OKUCHEHUS.

CBo6oHoe okncneHue. AKTUBHbIE GPOPMbI KUCNOPOAaa.

AHabonnam yrnesogoB. CMHTES II0KO3bl B OpraHmame - rtokoHeoreHes. Perynaums ritokoHeoreHesa. CuHTes
rAMKoreHa ? rmMKOHEOoreHes, ero perynsuns.

O6wme NpUHLMNBI perynsiuum yrnesoaHoro obMeHa.

doTocuHTE3. CTPOEHME XN0PONIacToB, NUIMEHTLI POTOCHHTE3a. CBETOBAS 1 TEMHOBAs cTaun, BuoxmMuyeckmne
acnekTbl potocuHTesa. PoTtodocchopunmposanme. Linkn KanbenHa. dotoabixaHue. Jlokannsauus npoLeccos.
BuocuHTes nonncaxapnoos.

Tema 6. Jlunuaobi

Nunuabl, obwme ceoicTBa 1 Nx Guonornyeckas ponb. CTpoeHVe U CBOMCTBA XUPHbIX KUCNOT. HacklweHHbIe 1
HeHachblIleHHble XUPHbIe KMCnoThl. Knaccudukaums, nsoMepus 1 CTpYKTypa HeHacbIWeHHbIX XXUPHbIX KACMOT.
HesaMeHnMble XMpHbIE KACNOTbI.

Knaccudpmkauus nunngos. CTpykTypa, CBOWCTBA M PacnpoCTpaHeHne B MpUpoe.

Buonornyeckune MeM6paHbI, X CTPYKTYypa n (byHKLI,I/II/l. Ponb nunnoos, 6enkoB 1 yrnesonconep>Xaltimnx COEOVHEHUI B NX
opraHu3auunn. Monenb 6ronornyeckunx MeM6paH CMHFepa-HI/IKOJ'IbCOHa.
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DU3NKO-XMMMYECKUE CBOMCTBA ABOVHOM (pOCONUnuaHoM MembpaHsl (MPOHNLAEMOCTb, JMHAMUYHOCTD,
aCYMMETPUYHOCTb, 3aMKHYTOCTb).

TpaHcnopTHbIE NpoLecchl Yepe3 MeMOpaHbl: MaCCUBHbIA U aKTUBHbIA TpaHCnopT. KaHanbl, nopbl, NEPeHOCHMKN,
peuenTopbl U n3brpaTtenbHas NpoHULAeMocTb Buonormyeckux membpaH. Buabl nepeHoca BELECTB U CUTHANOB Yepes
MeM6paHbl. OK30UMTO3 U SHOOLMUTOS.

O6meH nunugos. Katabonuam nununos. Mmaponva TpraunnrinuepuHoB, perynsaums nunonnsa. OKUCNeHne XUPHbIX
KNCNOT: aKTMBAaLMS XUPHBIX KACNOT, TPAHCNOPT auuibHO rpynnbl B MUTOXOHAPWM (PONb KAPHUTUHA), B-oKncneHue
XUPHBIX KACNOT. DHEPreTKa OKUCNEHNS XNPHBIX KMCTOT. OKUCNEHNE HEHACHIWEHHbIX XMPHbIX KUCNOT. Jlokanusaums
npoLeccoB pacnana n1ninaos.

BMOCWHTES XUPHbIX KUCMOT - NIUMOreHes: TPAHCNOPT BHYTPMMUTOXOHAPWANbHOro auetTun-KoA B umMtonnasmy,
06pasoBaHune ManoHun-KoA, CHTE3 HACbIWEHHbBIX XUPHbIX KUCNOT. CUHTETa3a XUPHbIX KUCNOT. OCHOBHbIE OTNMYKSA
kaTabonnama XunpHbIX KUCNOT, 0T aHabonmnama. BrocnHTe3 HeHaChIWEHHbBIX XUPHbIX KUCNOT. CUHTE3
TpUaLUArIMLEPVHOB 1 (HOCCHONUMULOB Y NMPOKAPWOT M 3yKapuoT. BrocnHTes cTeponnos (XOnecTpuHa).

Perynﬂ uust Metabonuama nUNUOOB.

Tema 7. ButamMuHbl

ButamuHbl. Obliee NOHSATME O BUTAMUHAX, KnaccudpmkaLus, HoMeHknaTtypa, doyHkumm. CTpykTypa, CBOWCTBA,
pacnpocTpaHeHve B npupoae, bronoruyeckas ponb BaXHEWWUX NPeLCTaBUTENE BUTAMUHOB.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS MO
AucuUnInHe (MOayIHo)

CamocTosiTenbHas pabota 0by4arolLyxcs BoINOMHAETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLcTBEHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTeNbHYt0 paboTy. CamocToaTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUMNAUHBI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaEMbIX BO BPeMsi ayanTopHoi paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmecs: YutaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYPY, BbINONHSAT 3a4aHUsl, HANPaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4arolwmxcs pernameHTUpyeTcs HopMaTUBHLIMI AOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTe/bHbIMU Pecypcamu, BKIoYas:

Mopsnok opraHM3aummn 1 oCyLecTBIEHNS 06pa3oBaTeNbHON AeATENbHOCTH N0 06pasoBaTenbHbLIM NPOrpamMMam BbiCLIErO
obpa3zoBaHus - nporpammam bakanaepuara, nporpamMmMam crieumanuteTa, nporpammam MarucTpatypbl (YTBEpXAeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLUMM CaMoCToATENbHOM paboTbl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEaEeHUIA"

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

MpaBuna BHyTpPeHHEro pacnopsaka enepansHoro rocyfapCTBEHHOO aBTOHOMHOMO 06pa30BaTeNbHOMo yYpeXaeHns
BbicLero npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckunii) doeaepanbHbili yHuBepcuTeT"

JlokanbHble HopMaTMBHbIE akThl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. DOHA OLEeHOYHbIX CpeacTB Mo AucCUUNIuHe (MOLYNI0)

DOoHA OLEHOYHbIX cpencTs no gucuunninHe (Mo,u,ymo) BK/IOYAET OLUEHO4YHblE MaTepualibl, Hanpae/iEeHHbIE HA NPOBEPKY
OCBOEHMS KOMMETEHUWA, B TOM YMCIE 3HAHWNA, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OUeHOYHbIe
cpencTea TeKylWero KOHTponda 1 oueHo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS Cneaytolas uHgpopmaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPYEMbIM peadynbTatam 0By4eHus o SUCLUMNMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (DOPMUPOBAHWS OLEHKYM MO AMCUMNIVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHEHUS 1 NpoLeaypbl OLEHMBAHNS LS KAXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisiemMbie K 0eiCTBUSIM 00yHatowmxcs,
IEeMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnnyHbIX TUMOB.

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

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

OcBoeHue gucumnauHbl (Moayns) npeanonaraeT n3y4eHne OCHOBHOW U OOMONHUTENbHOW y4ebHOM nuTepaTypbl.
NuTtepatypa MoxeT BbiTb AOCTyMHa 0by4atowWwmnMcsl B OOHOM 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)

RNA Interface - http://www.nature.com/focus/rnai/animations/animation/ui_main.swf
Basa 3HaHuii no 6uonorun yenoseka - http://humbio.ru

VHTepakTuBHblE MOL4enun no Groxumnm -
http://school-collection.edu.ru/catalog/rubr/947bea92-5a16-b954-69e0-8b9cceeda3e5/114728/

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

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXCsl MO OCBOEHUIO AUCLUMAUHBI (MOAYNS)
MeToamyeckre pekoMeHaauum no camocTosiTensHo paboTe ans CTyneHTOB

CamocTosiTenbHas paboTa NPoBOAMTCS C LieNblo Yray6neHns 3HaHui no OMCLUMNHE U npeaycMaTpuBaer:

- YTeHMe CTydeHTaMy PeKOMEHA0BaHHOM NMTepaTypbl U YCBOEHWE TEOPETUYECKOro Matepuana qucLUMninHbI;
- MOArOTOBKY K MPaKTUYECKUM 3aHATUAM U KOMNOKBUYMaM;

- paboty ¢ VIHTepHET-UCTOYHMKAMY;

- MOAroTOBKY K cAadye 3a4eta.

MnaHmMpoBaHMe BPEMEHN Ha CaMOCTOSITENbHYIO paboTy, HE0BXOMMOro Ha N3yYeHMe HacTosAWeN ANCUNMINHDLI, CTYAeHTaMm
fyyle BCero OCylecTBNsATb Ha BECb CEMECTP, NpeaycMaTpuBas Npu aTOM perynsipHoe NoBTOPeHWE NPONAEHHOro
matepvana. Matepuan, 3aKOHCNEKTUPOBaHHbIN Ha NeKUMSX, He0OX0AMMO PErynsipHO OOMOMHSATL CBEAEHUSAMU 13
nuTepaTypHbIX MCTOYHMKOB, NPeacTaBeHHbIX B paboyei nporpamme oucumnnmHel 'broxumms'. Mo kaxoon ns Tem ans
CaMOCTOSITENIbHOrO U3Yy4eHusl, MpMBEOeHHbIX B paboyeit nporpaMMe OMCLUUNMMHLI, cliedyeT cHadYana npodnTathb
PEKOMEHAOBaHHYIO NMTepaTypy 1 Npv Heo6X0OUMOCTU COCTaBUTb KPaTKUIA KOHCMEKT OCHOBHbIX MOMOXEHW, TEPMWHOB,
cBedeHuiA, Tpebytowwmx 3anoMUHaHNS 1 SIBNSIOWMNXCS OCHOBOMONAraoWnMI B 3TOM TEME U O/ OCBOEHMS NMocneayowmx
pasgenos kypca.

PaboTa ¢ KOHCMeKkToM nekuumin

MpocMoTpMTE KOHCMEKT Cpady nocne 3aHATWIA, OTMETbTe MaTepran KOHCNEeKTa NeKUniA, KOTOpbIV Bbi3blBaeT 3aTpyLHEHMS
Ans noHuMaHms. lNonbiTaiTecb HaMTK OTBETbI HA 3aTPYAHUTENbHbLIE BOMPOCH!, UCMONb3YS PEKOMEHOYEMYIO NuTepatypy.
Ecnn camocTosiTensHO He yaanoch pa3obparbcs B Matepuane, CoopMynmpyiite BOMPOCH! M 06paTUTECh 3a MOMOLLbLIO K
npenoaaBaTento Ha KOHCYNbTaummy unm bnuxaniiein nekuun.

PerynsipHo oTBOAMTE BpeMs ONS MOBTOPEHWS NPOMAEHHOro Matepuana, NpoBepas CBON 3HAHUS, YMEHUS U HaBbIKM NO
KOHTPONbHBLIM BOMPOCaM.

MeToamyeckue ykasaHusi No NoAroToBKe K KONOKBUYMaM:

lMonroTtoBka K KONNOKBMYMY BKIOYaeT 2 aTana:

114 - opraHN3aLMOHHbIN;

204 - 3aKkpenneHune n yrnybneHne Te0peTUYECKNX 3HAHWIA.

Ha nepBom atane CTyoeHT NnaHMpyeT CBOK CaMOCTOSTENbHYIO paboTy, KOTopas BKYaeT:

- YSICHEHME 3a4aHNs Ha CaMOCTOSATENbHYIO0 PaboTy;

- nonbop PeKOMEHO0BaHHON NMTepaTypbl;

- cocTaBneHve nnaHa paboTbl, B KOTOPOM ONPERENSOTCS OCHOBHbIE MyHKThl NPEACTOSAWER NOArOTOBKY.
CocTaBneHve nnaHa SUCLUMNAVHUPYET U MOBbIWAET OPraHN30BaHHOCTb B paboTe.
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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 MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YEeMbIX MPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKJalouYas nepeyeHb NporpaMMHOro obecrneyeHnst U MHGOOPMaLLMOHHDBIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMNOMUIA, UCMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENLHOrO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NPorpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MNpunoxeHun 3 k paboyeit nporpamMMe OUCLMMNNHBI (MOLYNS).

11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, He06XOANMOW ANs OCYLLECTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuuniavHe (Moayno)

MatepuanbHo-TexHN4YeCKoe obecneyeHne 06pas3oBaTenbHOrO NpoLecca no LUCLUMIMHE (MOLYNI0) BKIIOYAET B cebs
cnenylowme KOMMNOHEHThI:

MoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOWMXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesbio (CToMbI 1
CTY/bs) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" 1 obecriedeHnem
[OCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,
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YyebHble ayamTopun i KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKoOMMNIeKTOBaHHbIe CNeLmanm3npoBaHHon mebenbo
(CTONbBI W CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyatky pa3gaToyHbiX MaTepuanos.
MynbTuMeouiiHast ayautopus.

12. Cpe,llCTBa ajantauuvm npenogasaHusa oUCUUM/INHDbI K I'IOTPEGHOCTHM 06yl-|a|ou.|,v|x05| WHBaANINOOB U NAL, C
orpaHn4eHHbIMXU BO3MOXHOCTSAAMU 300POBbSA

npl/l Heobxo0aMMoCT B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyouwme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPopMaLnUmK o6yqa+ou1|/|M|/|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €r0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe AN pa3NnYHbIX NOoNb30BaTene;

- CO30aHNe KOHTEHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/InyHbIX BUOAX 6e3 notepun oaHHbIX WK CTPYKTYpPbI,
npenycmMoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/IH TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTtypbl;

- CO3[aHVe BO3MOXHOCTEW AJis 06y4atoLmMXCsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHIKOB -
Harnpumep, Tak, 4Tobbl LA C HAPYLWEHNUAMI CyXa NOMyYani MHGOPMALIMIO BU3YalibHO, C HAPYIUEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHNEe NPOorpaMMHbIX CPencTs, obecrneynBatoLmx BO3MOXHOCTb OCBOEHUS HAaBbIKOB 1 YMEHUIA, DOPMUNPYEMBIX
OVUCLUMNMNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin U CUMYNSLUOHHBIX
TEXHONMOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA 4N Nepeaayn MHGOpMaLun, OpraHn3auun pasnnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0By4arowWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A1 MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOAENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUs!, MPOBELEHUS CEMUHAPOB, BBICTYMIEHUS C AOKNALAMU U 3aALNTbI BEINOSHEHHBIX paboT,
NPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPYMEHeHre ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs opraHM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMXKXNTENIbHOCTYU caaqm oby4atowmMcst UHBaANUOOM UK NINLUOM C OrPaHNYeHHbIMU BO3MOXHOCTSIMI
3[00p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOOONXUTENNbHOCTU COoa4n 3a4yéTta nnn aK3ameHa, nposoaovnMoOro B NMUCbMEHHOMN cpopMe, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONMXNTENIbHOCTN MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXMNTENbHOCTM BLICTYNNEHNS 0Byyatowwerocs npuw 3awmnTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO u y4ebHbiM nnaHom no HanpasneHuio 04.04.01
"Xummna" n MarmcTepckoin nporpamme "XemomHopmaTmka 1 MonekynspHoe MoLenmposaHue”.
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Mporpamma gucumnnuHbl "BruoopraHunydeckas xummns"; 04.04.01 "Xumng".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.1 buoopraHnyeckas xnmus

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noagrotosku: 04.04.01 - Xumuns

Mpodhunb NOAroTOBKM: XeMOMHAOPMATUKA 1 MONEKYNSPHOE MOAENMPOBaHNE
KBanudpukaums BbIMyCKHMKA: MArucTp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:

1. KonbmaH, SH. HarnsigHas 6uoxumust / 9. Konbman, K.-I'. Pem ; nep. ¢ HeM. npodp. £.6.H. J1. B. Koanosa [u op.] ; non
pen. k.x.H. 1. 1. Pewetosa, T. N. CopkunHoii .- 4-e n3g. - Mockea : BMUHOM. [labopatopus 3HaHuiA, 2012 .- 469 c.

2. YuncoH, K. MprHumnbl n Metonsl 6UuoxmMum u MonekynsipHoli 6uonormuu. [SnekTpoHHbIii pecypc] / K. Yuncon, .
Yonkep. - 9nekTpoH. AaH. - M. : MispatenbcTBo 'Nlabopatopust 3HaHwui', 2015. - 855 c. - Pexum goctyna:
http://e.lanbook.com/book/66244

3. buonoruyeckas XxumMms ¢ ynpaKHeHUSMM 1 3aaaqamm [DnekTpoHHbI pecypc] : yuebHuk / Mog pen. C.E. CesepuHa. -
2-e n3g., ucnp. n gon. - M. : F'OOTAP-Meaua, 2013. - http://www.studmedlib.ru/book/ISBN9785970425336.html

4. broopraHnyeckas xumns: y4ebHuk / .B. PomaHosckuid, B.B. BonTtpometok, J1.I". T'nopaHosuy u op. - M.: HALL
NH®PA-M, Hos. 3HaHune, 2015. - 504 c. - URL: http://znanium.com/catalog.php?bookinfo=502950

JononHutenbHas nuteparypa:

1. Oumntpues, A. [1. Buoxumns [DnekTpoHHbI pecypc] : YuebHoe nocobue / A. . Oumutpmes, E. [1. AM6pocbeBa. - M. :
Mspartenbcko-toprosast kopnopauus 'Hawkos n K-, 2012. - 168 c¢. - URL:
http://znanium.com/bookread.php?book=415230

2. HenbcoH, Oasug J1. OcHoBbl 6uoxumun NleHnHaxepa : B 3 Tomax / . HenbcoH, M. Kokc ; nep. ¢ aHrn. T. I,
Maconosowi [n op.] ; nog pegn. akag. A. A. borpaHosa, n yn.-kopp. PAH C. H. KoueTkosa .- Mocksa : BMUHOM.
NabopaTopust 3HaHwit, 2012 . [T.] 1: OcHoBbl 6uoxummn. CTpoeHmne n katanus .- 2012 .- 694 c.

3. Tutos, B. H. KnuHnueckas 6uoxmmMms XUpPHbIX KUCIOT, MMAWMAO0B U NMMNOMNPOTEMHOB [DNEKTPOHHbIN pecypc] / B. H.
Twutos. - M., Teepb: Tpuagna, 2008. - 272 c. - URL: http://znanium.com/catalog.php?bookinfo=451702

4. OcHoBbl 6roxumumn: YuyebHoe nocobue / T.J1. Ayspman, T.I. F'eHepanosa, I'.M. CycnsiHok. - M.: HULL MHDPA-M, 2014.
- 400 c. - URL: http://znanium.com/catalog.php?bookinfo=460475
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Mporpamma gucumnnuHbl "BruoopraHunydeckas xummns"; 04.04.01 "Xumng".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.1 buoopraHnyeckas xnmus

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: 2016

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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