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Mporpamma ancumnnuubl "Broxnmng"; 04.04.01 Xumus; npodpeccop, A.H. (npodeccop) MNnemeHkos B.B.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS
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Mporpamma ancumnnuubl "Broxnmng"; 04.04.01 Xumus; npodpeccop, A.H. (npodeccop) MNnemeHkos B.B.

Mporpammy oucumnnuHbl paspaboTan(a)(m) npodoeccop, A.H. (npodpeccop) MnemeHkos B.B. (kadenpa MeanUMHCKOA
XumMmm, Xumumyeckuin nHetutyt um. A.M. Bytneposa), VVPlemenkov@kpfu.ru

1. MepeyeHb NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pesynbTataMm oCBoeHusi o6pa3oBaTtenbHON NPorpaMmbi

BbII'IyCKHI/IK, OCBOUBLINIA AOuncunninyy, OonxXeH obnapatb cnenyrowmMm KOMNeTeHUNAMIn:

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

XMW 1 CMEXHBIX HayK MPpU peLleHUn NpodoecCroHanbHbIX 3a4ad

MK-3 CnocobeH aHanM3npoBaTb HOBYIO Hay4Hyl0 NPObnemMaTrky, NPUMEHSTL METOAbI U
CpeacTBa NNaHMpPOBaHKS, OpraHn3auun 1 NPoBeAeHNS Hay4YHbIX UCCNeLOBaHWA B
BbIOpaHHOM 06NACTU XMMUM N CMEXHBIX HayK

BbINyCKHWK, OCBOMBLUWIA AUCUUMANHY:
JlonxeH 3HaThb:

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

JonxeH ymeTb:

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

JlonxeH Bnagetb:

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

JlonxeH 0eMOHCTPUPOBaTbL CMOCOOHOCTb Y FTOTOBHOCTb:

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

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

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

2. MecTo aucCUMNAUHBI B CTPYKTYpPe OCHOBHOW NpodbeccnoHanbHOU o6pa3oBaTe/ibHOMN MporpaMmbl BbICLLErO
obpa3oBaHus

LaHHas y4ebHas oncumnnmHa BkitodeHa B pasgen "b1.B.08 ducumnnmHel (Mogynu)" 0CHOBHOWM NpodoeccroHanbHoi
obpaszoBatenbHoi nporpammel 04.04.01 "Xumus (MeomuuHckas Xumms)" 1 OTHOCUTCS K BapUaTUBHON YacTu.
OcBaunBaetcs Ha 1 kypce B 1 cemecTpe.

3. O6bem AUNCUMNNMJTINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUaxX C yKkasaHUeM KonimyecTea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatoLmxcs ¢ npenopasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeMKOCTb AUCLIMINNHBI COCTaBnsieT 3 3a4eTHbIX(ble) eauHuL(bl) Ha 108 yaca(os).

KoHTakTHas paboTta - 40 4aca(oB), B TOM 4ucne nekuuu - 18 yaca(oB), NpakTMyeckne 3aHsTus - 22 4aca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 4aca(os).

CamocTtositenbHas pabota - 32 4yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMMNHLL: 3K3aMeH B 1 cemecTpe.
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Mporpamma ancumnnuubl "Broxnmng"; 04.04.01 Xumus; npodpeccop, A.H. (npodeccop) MNnemeHkos B.B.

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 gucumnniuHbl / MX TPYOD0EMKOCTb CamocrositenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyecknellabopatopHble
flexumm 3aHATUA paboTbl
Tema 1. Buoxmmus Kak Hayka.
1. JAMuHokucnotbl. OnuronenTuobl. 1 2 2 0 2
Benku.
2. [Tema 2. ®epMeHTbI 1 2 2 0 3
Tema 3. MeTabonnam, pyHKLMM
3 meTabonuama. MNMoHATUSA: aHaboNM3M ] 5 0 0 3
" |v kaTabonunam. ObmeH 6enkoB u
aMWHOKNCNOT.
4. [Tema 4. HyknenHoBble KUCNOTbI. 1 0 4 0 2
5. Tema 5. O6MeH HyKNEeNHOBbIX KUCNOT. 1 > 3
Tema 6. Yrnesonbl 1 nx
6. 6uonornyeckas ponb. 1 0 4 0 3
7. [Tema 7. O6MeH yrneBoaos. 1 4 0 0 3
Tema 8. Jlunuabl, oblwue cBoncTBa 1
8. nx bronormyeckas posnb. 1 0 4 0 2
9. [Tema 9. ObmeH nMNnOOB. 1 4 0 0 3
Tema 10. PennukaTmBHbIN CUHTES
10.|OHK. CuHTte3 PHK (TpaHckpununs). 1 0 4 0 3
CuHTes benka (TpaHcnsaums).
11.[Tema 11. BuramuHbi. 1 0 2 0 1
Tema 12. XuMnyeckas curHanmaaums
12. B OpraHun3ame. 1 1 0 0 2
Tema 13. UIMMyHHas cuctema
13. opraHm3ma. 1 1 0 0 2
Ntoro 18 22 0 32

4.2 CopepxaHue AUCLUMIUHDI

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

Kpatkasi nctopus éuoxmmmmn. Pasnensi coBpeMeHHol broxumun. Ponb 1 MeCTo BUOXMMUM B CUCTEME ECTECTBEHHbIX
Hayk.

OCHOBHbIE OTNINYUS XMBOW MaTepPUM OT HEXUBOM. YPOBHW CTPYKTYPHOR OpraHnsaumny 6Monormieckx MakpoMonekyrl.
LHammyeckoe CoCTosIHME NMOCTOSIHCTBA BUOXMMMNYECKIX NapaMeTpPoB XUBbLIX OPraHn3MoB.

)KI/IJJ,KOKpI/ICTaJ'IJ'II/I‘-IeCKoe COCTOsHME 6I/IOI'IOJ'II/IMepOB. Xunumuns, aHepreTnka n meTabonuam. Yro onpenensat BO3BMOXHOCTb
NpoTeKaHnAa XMMnN4eCckKmnx peaKLu/u7| B OpraHun3me. Ponb HeOGDaTI/IMbIX peaKuvu7| B CTparernn meTabonuama.

CprKTypa KNeTkun n buoxmnmmnyeckas XapakTepucTmka oTaoeNbHbIX CY6KJ'IeTO‘-IHbIX KOMIMOHEHTOB.

Bona. ®usmko-xumMmnyeckme CBOMCTBA 1 CTPYKTypa BoLbl. BonopogHble cBs3u. MoHATUS rnapodobHOCTb 1
rmapodunbHocTb. MoHnsauus soapl. pH 1 BydpepHble cuctemsl, pK- KOHCTaHTa Anccoumauuu.

AMUHOKMCNOTBI, UX Buonornyeckne cpyHKLmMW. Tunbl aMMHOKMCENOT. Knaccrdprkaumm aMMHOKMCTIOT. 3aMEeHUMbIE 1
He3aMeHUMble aMUHOKMCNOTbl. OCHOBHbIE CBOMCTBA aMUHOKMCNoT. CBolicTBa 1x paavkanos. Mentuabl. Metonbl
pasneneHus  uOeHTUVKaLUM aMMHOKUCTOT 1 NenTULOB.

Benku. YpoBHM CTPYKTYpHOW opraHu3aumm 6enkoBo MONeKkysbl: NepBrUYHas, BTOpUYHas (a-cnvparb, B-KoHopMaums,
KonnareHoBas crnvparsb), TPeTUYHas 1 YeTBEePTUYHAS CTPYKTypbl. JoMeHbl. Tunbl cBsi3el, cTabunmanpyowwmx ypoBHM
CTPYKTYpPHOIN opraHusauuu benka.

CamoopraHusauus HagMonekynspHblx 6enKoBbIX CTPYKTYP. BHYTprKneTouHOe hopMUpOBaHME NPOCTPACTBEHHOW
CTPYKTYpbl 6enkoB. M'mMnotesa ?pacnnasneHHol rnobynel?. LanepoHsl, wanepoHuHbl. Jerpanauns 6enkos. YOUKBNTAH ?
6enok perpanaunmn. CekpeLmns 6enkos.

CsolicTBa BENKOB: PACTBOPUMOCTb, N303NEKTPUYECKAs TOYKA, AeHaTypauus n peHatypaums. OCHOBHble METOAbI
BblAENEHNS, (PPAKLMOHNPOBAHUS 1 U3YHEHNS pa3MepoB 1 POopMbl BENKOBbLIX MONEKY.
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Crpanuua 4 u3 15.
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MpuHUKMNbl Knaccudpukauum 6enkos. Knaccugoukaums 6enkos nNo TpeTUYHOM CTPYKType: rnobynsipHble 1 donbpunnspHblie
6enkun. MpocTble 1 CNoXHble Benku.

OcHoBHblE (PYHKLMN BENKOB B KNETKe
Tema 2. PepMeHTbI

®depMeHThl. VX ponb B Xusor npupoae. MexayHapoaHas knaccugukaums n HoOMeHknatypa oepMeHToB.
CneundmyHoCcTb AencTBUS oepMeHTOB. VI3odhepMeHTbl (M303KMbl). MynbTudoepMeHnTbl. CTpoeHne oepMeHTOB.
MoHaTMA: KohepMeHT, koakTop, NpocTeTuyeckas rpynna. Ponb BUTaMWHOB, METaNNOB 1 OpYyrMX KOGakTopoB B
PYHKUMOHMPOBAHWN (PepMeHTOB. AKTUBHBIV LIEHTP bepmeHTa. AnnocTepnyecknin LEHTp.

O6uwwme npeacTaBneHust o katanuse. PU3nNYECKMin CMbICT KOHCTaHTbl CKOPOCTU XMMMYECKOW peakummn (3HepreTnyeckas
avnarpamma peakumm, nepexoaHoe cocTosiHe, aHeprust aktmeauum). MexaHnsm gelictems doepmeHToB. OcobeHHOCTH
doepMeHTaTUBHOrO Katanuaa. dHeprust aktusauun. KuHetuka qpepMeHTaTMBHbIX peakunia. Y paBHeHne
Muxaanuca-MeHTteH-Bpurrca-XongeinHa. KoHctaHTa Muxasnuca. HayanbHas n MmakcuMmanbHas CKOpoCTb
doepMeHTaTUBHOM peakuun. I'padmyeckne MetToabl aHannaa pepMeHTaTMBHbIX peakumin. OCHOBHblE CBOMCTBA
oepMEHTOB, BNNSIHNE Ha CKOPOCTb (DePMEHTATUBHBIX peakumii TeMnepatypbl, pH-cpeabl, akTMBATOPOB, UHIMBUTOPOB.
NHrnbnposaHme doepMeHToB. Tunbl UHrMBUPOoBaHNS. Perynsums akTMBHOCTU OEPMEHTOB B XMBbIX OpraHn3Max u1
NPVHUMMbI perynsiumm metabonmama: uaMeHeHne Konnyectsa doepmeHTa, npodepMeHTa, XuMmieckas Mmoandovkaums,
npuvHUUN 06paTHOM CBSI3W, 3aKOH AECTBMS MAcc, noKanusauus goepMeHToB B kneTke. AKTUBHOCTb M 4MCno 060poToB
doepmeHTOB. OnpeneneHne akTMBHOCTU (PEPMEHTOB.

Tema 3. Metabonuam, pyHKuun Metabonuama. NMoHsATus: aHabonnam u katabonuam. O6mMeH 6enKkoB K
aMUHOKMUCNOT.

MeTabonnam, doyHkuUMn MeTabonunama. MoHsTus: aHabonmam n katabonmam.

O6bmeH 6enkoB 1 aMMHOKMCNOT. Katabonnam aMrHOKUCIOT Y XMBOTHBIX, PaCTeHN 1 6akTepnil. DepMeHTaTUBHbIN
rmoponna 6enkoB B Xenyno4HO-KMWEYHOM TpakTe. [poTeonnTnieckne oepMeHTbl, X CIELMUYHOCTb, aKTUBaLWS.
TpaHcnopT aMMHOKMCIOT Yepes KNeTouHble MembpaHbl. [e3aMnHnpoBaHmne, TpaHCaMMHUPOBaHKE,
TPaHCAE3aMVHNPOBAHMWE (HEMPSMOE 0E3aAMVHMPOBAHUE) U LeKAPOOKCUNMPOBAHNE aMUHOKMCIIOT, MEXaHN3MbI,
6ronornyeckoe 3HadeHve. Jetokcukaums GBMoreHHbIx aMMHOB. MyTu HelTpanm3aunm ammmaka. AMMOHUOTENUS,
ypeoTenus n ypukoTtenus. TpaHcnopT aMmmuaka. buocuHtes MoyeBuHbl. CTEXMOMETPUYECKOE YpaBHEHME 06pa30oBaHNs
MOYEBVHbI.

BuocuHTes ammHokmncnot. VIcTouyHnkn asorta n yrnepona, ncnonb3dyemblie opraHM3MaMm pa3HbiX CUCTEMATUYECKNX rpynn
ans buocnHTesa ammHokucnot. Obwume nyTn 6uocnHTE3a aMUHOKUCNOT. PerJ'IFILI,I/IFI B6UOCUHTE3a aMUHOKNCIIOT.

KntoyeBasi ponb roTaMMHOBOW KUCNOTbl B MeTabonmamMe aMMHOKUCHOT.
Tema 4. HyknenHoBble KUCNOTbI.

HyknevHoBble K1CNOThI. MICTOPUSt N3yHeHMSI HYKNEMHOBBIX KACTOT. Bulibl HYKNEMHOBBIX KUCIIOT 1 X OCHOBHBIE (PYHKLIMN.
Ponb HyknenHoBbIX KUCNOT B (POPMMPOBAHNM 11 CBOWCTBAX XMBOW MaTepuu.

CTpoeHne HyKNenHOoBbIX KCNoT. MypuHOBbIE U MUPUMUONHOBbLIE a30TUCTbIE OCHOBaHWS. YrNeBoAHble KOMMOHEHTbI:
pnbo3a u nesokcnpubosa. Hykneosmabl U HykneoTuabl. Linknnyeckne Hykneotuabl. HykneoTnaHble KOepMeHTbI 1
NepeHOCHMKN COeaUHEHUIA, X OCHOBHbIE TUMbl. ONWro- 1 NONMHYKNeoTUabI.

CtpyktypHas opraHnsauus OHK: nepsmyHas, BTopuyHasa n TpetnyHas cTpyktypel. [Npasuna Yapradda.
KomnnemeHTapHble napbl Hykneotunos. @opmel AHK. ManuHapombl. Cynepcnupanmaaums OHK n eé 6uonoruyeckoe
3HaueHune. MMCTOHbI U CTPOEHME XpoMaTrHa. Tunbl CBA3ER, CTabNNN3MPYIOWUX YPOBHN CTPYKTYPHOR opraHuaauun JHK.
®dunaunko-xmmmnyeckue ceonctea JHK: neHatypauus, peHatypauus, BbI3KOCTb, NOrioweHne B YO,
peakLUMOHHOCNOCOOHOCTb.

OcHogHble Buapl PHK, nx doyHKUMK 1 nokannsaums B knetke. OcobeHHoCTM cTpoeHus Buaos PHK. ®usmko-xummyeckme
ceonctBa PHK.

Tema 5. O6MeH HYK/IEUHOBBIX KUCNOT.

OBMeH HYKNeMHOBbIX KNCNOT. PepMEHTATUBHBIV MMAPONAN3 HYKNEUHOBLIX KUCNOT B XeNyA0YHO-KALWEYHOM TpakTe.
Karabonuam nypuHoB 1 NMpUMUIONHOB, KOHEYHbIE NPOAYKTbI pacrnaaa.

AHabonnam HykneoTunoB. BUocuHTE3 NMPUMUOUHOBBIX U MYPUHOBBLIX PUBOHYKNEoTNLoB. OCHOBHbIE MYTH.
AnbTepHaTVBHbIV MyTb CUHTE3a NyPUHOBbLIX HYKNEeoTULoB. BrocuHTes ne3okcnpuboHykneoTmaos. Perynsuus
61OCUHTE3a HYKNEOTMIOB.

Tema 6. YrneBoapb! u ux 6uonornyeckas ponb.

Yrnesogpl 1 ux bronornyeckas ponb. XMMUYeckuin coctas 1 ceoricTea. CTepeoxnmmst yrnesoaos.
PeakuunoHHocnocobHocTb yrnesoaos. Knaccudoukaums yrnesonos. Anbao- 1 ketocaxapa. MoHocaxapuibl, X n3oMepust
1 KOHdhopMauun. BaxHeliwmne npeacTaBUTeNn MOHOCaxapuaoB, X CTPYKTypa, CBOWCTBA U pacrnpocTpaHeHve B
npvipoge. MMukosnabl. Onurocaxapuibl, UX cBocTBa 1 6uonorudeckas ponb. Caxaposa, nakTo3a, ManbTo3a, cTaxmosa.
Monucaxapuabl: COCTaB, TUMbI CBA3€e, BeTBNeHne. Knaccngukaums nonnucaxapuaos. BaxHeiwuve npencrasmrenu:
Kpaxman, rMyMKoreH, Lennonosa, XTnH, NeKTUHOBbIE BellecTBa. YyacTue nonmcaxapuios B perynsiuum KNneTo4Horo
meTtabonuama.

Tema 7. O6MeH yrneBo0B.

3aKOoHbl XMMMUYECKOon TepMoanHaMUKN. iameHeHne cBobO4HON SHEPrn U PaBHOBECUE XUMUYECKUX PeakLUUiA.
Ob6pa3zoBaHne U xpaHeHne aHeprum B knetke. Makpoaprudeckas cBsiab. Makpoapruyeckme coeamHeHus: ATO,
HykneoauadocdaThl, octoeHoNNMpyBaT, kpeaTnHgocdat. Nx ponb B MeTabonuame.
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O6meH yrnesofoB. [epeBapriBaHne yrnesoaoB B Xenyao4HO-KUILeYHOM TpakTe. Katabonuam rnokosbl, oyHKLUm
OKMCNUTENbHbIX NMPEBPALLEHN rNoKo3bl. AHaspPOO6HbI 1 aspobHbIi pacnaf yrnesonos. [nukonua. MnMkoreHonma.
Perynauus rnnkonuaa u ravkoreHonnaa. bpoxeHne: Mono4Hokrcnoe, cnupTtosoe. MeHTo30gpocepaTHbIl MyTb OKUCNEHNS
rMOKO3bl U ero 61Monornyeckoe aHa4eHue.

AspobHoe okncneHue yrnesonos. OKNCIUTENBHOE AeKapOOKCUNINPOBAHNE NMPOBUHOMPALHONM KACHOTbI.
MupyBaToernaporeHasHblii koMmnnekc. Linkn TpukapboHOBbIX KACNOT 1 ero 3Ha4eHme B npoueccax karabonmama u
aHabonmama. CybcTpaTHoe 1 OKUCNUTENbHOE chocchopunmposaHue. broasHepretuka. OKncnmTenoHoe
goccpopunmposaHme. OKMCANTENbHO-BOCCTAHOBUTENbHbIE MpoLecChl. MUTOXOHAPUK, UX CTPYKTYPa U CDYHKLUNN.
ObixatenbHas uenb. KOMNoHeHTb! AbixaTenbHon uenu. MNpencrasneHne 0 MexaHmamax ConpsxXeHNs OKUCNEHUS 1
goocchopunnpoBaHns B

IblxaTenbHow Lenu. TpaHcMeMbpaHHbI MOTEHLMan MOHOB BOAOPOAA Kak dpopMa 3anacaHust aHeprun. Obpatmmas
H+-ATPa3a. Perynaunsa MUTOXOHOPUANbHOIO OKUCTEHNSI.

CBoboHOe okncneHue. AKTUBHbBIE GOOPMbI KMCNOPOAA.
OHepreTnyeckas xapaktepucTuka aspobHoro n aHaspobHoro pacnana yrneBonos.

AHabonnam yrnesofoB. CUHTE3 rMOKO3bl B OPraHU3Me - riokoHeoreHes. Perynaums rniokoHeoreHesa. Lukn Kopw.
MMunokcmnatHblv Lnkn. CMHTE3 rankoreHa ? rmmMKOHeoreHes, ero perynsums.

O6wme NpUHLMNBI perynsiuum yrnesoaHoro obMeHa.

doTocuHTe3. CTPOEHME XN0PONIacToB, NUIMEHTLI POTOCHHTE3a. CBETOBAS 1 TEMHOBAs CTanun, BuoxmMuyeckne
acnekTbl potocuHTesa. PoTodoccpopunmposanme. Linkn KanbenHa. dotoabixaHme. Jlokannsauus npoLeccos.
BuocuHTes nonncaxapnoos.

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

Nunuabl, obwme ceoicTBa 1 nx Buonornyeckas ponb. CTPOEHNE M CBONCTBA XMPHBIX KUCNOT. HacbIWweHHbIe 1
HeHaChbILEHHbIE XUPHbIe KMCNOoThbl. Knaccugukaums, nsoMepus U CTPYKTypa HEHACHILEHHBIX XXUPHbIX KACHOT.
HesameHWMble XUPHbIE KACOTHI.

Knaccundomkauns nunnoos. CTpykTypa, CBONCTBA M pacnpoCTpaHeHme B MPUPOAE OCHOBHbLIX MpeacTaBuTene
auunrnuueprHoB, BOCKOB, hoctonnnuaos (rnmuepodoceonmninaos, CROUHrodoCcqonMnnaos), MUKOCUHIONNNNGO0B
(uepebpo3naos, raHrNMo3nLoB), CTEPOMAOB (CTEPUHOB, XENYHbIX KMCNOT, CTEPOVAHBIX FOPMOHOB). JTMNONPOTENHBI.
WoavposaHue, okucneHve, OMblfieHne X1upos. MlogHoe Ynucno, KUCNOTHOE YACHO.

Buonornueckme membpaHbl, Ux CTPYKTYpa v oyHKUUW. Ponb nunnpos, 6ENKOB 1 yrNeBoACOLepXKaWUX COEANHEHN B UX
opraHuzauuu. Myuuennbl v IMNOCcOoMbl. XMUYecKas reTeporeHHOCTb hocdonmnaoos MembpaHbl. XonectepuvH. Mogenb
6ronoruyecknx MmembpaH CuHrepa-HrkonbcoHa. Mepudpepryeckue n uHTerpanbHble 6enku MembpaH. Mukonunuapl.

DU3NKO-XMMMYECKNE CBOMCTBA OBOVHOM dpoCdonunuaHoi MembpaHsl (MPOHNLAEeMOCTb, OMHAMUYHOCTD,
acMMETPUYHOCTb, 3aMKHYTOCTb).

TpaHcnopTHbIE NpoLecchl Yepe3 MeMBpaHbl: MacCUBHbIA U aKTUBHBIA TpaHCNopT. KaHanbl, nopbl, NePeHOCHKN,
peuenTopbl 1 n3brpaTtenbHas NPoHULAeMocTb Buonorndeckux membpaH. Buabl nepeHoca BELLECTB U CUTHANOB Yepes
MeMO6paHbl. DK30UMTO3 M SHOOLUTOS.

Tema 9. O6MeH NMNUOOB.

O6meH nUNuAoB. HepreTnyeckas LeHHOCTb XNPOB. TPaHCNOPT NUMUAOB U3 XEeNyL04YHO-KMWEYHOrO TPakTa B KNETKU.
Nunasbl n poccponunasbl. Katabonuam nununos. Mmaponva TpraumnriuLepuHoB, perynsauns nunonnsa. OkncneHme
XUPHBIX KACNOT: aKTUBALMS XMUPHBIX KUCNOT, TPAHCMOPT auWbHON Fpynnbl B MUTOXOHAPUN (POfb KAPHUTMHA),
3-OKMCNEHNE XUPHBIX KACNOT. DHEPreT!KA OKUCIEHUS XUPHBIX KACTOT. OKUCNEHNE HEHACHIWEHHbBIX XUPHbIX KUCNOT.
Nokannsauus NpoLeccoB pacnana nMnmnLos.

BrocuHTes ?keToHOBLIX? Ten (auetoaueTart, aueToH, B-okcnbytupar) ? keToreHes. BUoCUHTE3 XMPHbIX KUCNOT ?
fINMOreHes: TPaHCMHoPT BHYTPMMUTOXOHAPWaNbHOro aueTun-KoA B uMtonnasmy, obpasosaHue manoHun-KoA, cuHtes
HaCbILWEHHbIX XUPHbIX KUCNOoT. CuHTeTasa XupHbIX KMCcnoT. OCHOBHbIE OTINYMSI KaTabonmnama X1pPHbIX KUCIOT, OT
aHabonuama. brocuHTe3 HeHachIWEeHHbIX XUPHbIX KUCNOT. CUHTE3 TPUaLUNrINLEPUHOB 1 oOCONMMNNLOB Y NPOKAPUOT
1 aykapuoT. BUoOCUHTE3 cTeponaoB (XONecTpuHa).

Perynauns metabonvama nununmos.
Tema 10. PennukatuBHbin cuHTe3 JHK. CuHTte3 PHK (TpaHckpunuus). CuHTe3 6enka (TpaHcnsiums).

PennukatueHbii cnHTe3 [JHK y npokapmoT u aykapuoT: nHmumnaums, snoHrauns, rTepmuHaumns. CtpoeHne
pennukaTMBHOM BUIKK, OCHOBHbIE Benkn pennukaunn. Tenomepa, Tenomepasa. Penapauus OHK, penapauuns
fenypuHnanposaHHoin JHK, xumuyeckn MoamguumpoBaHHbIX a30TUCTbIX 0CHoBaHWiA, SOS-penapauus. CuHtes JHK Ha
PHK. NonumepasHas uenHas peakuns (MNLP) n eé npaktnyeckas 3Ha4MMOCTb.

CuHTe3s PHK (tpaHckpunuums). PHK-nonvmepasbl. OcHoBHble aTanbl 6BrocuHTesa PHK: nHuumaums, anoHrauus,
TepmrHaums. MNpomotop. MocTTpaHcKpUnLUMoHHbIR npoueccuHr PHK.

CwuHTe3 6enka (TpaHcnsums). MHdgpopmaumnoHHble PHK, reHetudeckunii kon. OCHOBHble aTanbl cUHTE3a Herka.
AKTUBALMS, PEKOrHMUNS aMUHOKUCIOT 1 cuHTe3 amuHoaumn-t-PHK. Kak TpaHcnnpytoTcst KoaoHbl, prbocoMsl,
VHMLMALMA TPaHCNSILUMK, 3N0OHraumsl, TepMnHaums. Pasnmuus cuHTesa 6enka y aykapuoT 1 npokapuoTt. MNonncomsl.
MpoueccuHr 1 TpaHCcnopT NoNUNeNnTUaHbIX Lenei. MNMocTTpaHcnsiuMoHHble Moandmkaumm 6enkos. MonekynsipHble
wanepoHbl 1 doonamHr 6enka. Oerpanauns 6enkos. Perynauns cuHtesa 6enka.

Tema 11. BuUtamunHbl.
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ButamuHbl. Obliee NOHATNE O BUTAMMHAX, KnaccugukaLuus, HOMeHknatypa, qoyHkUuun. MnoBUTaMMHO3, aBUTAMUHO3,
runepeuTamMmHo3. CTpyKTypa, CBOWCTBA, PacnpoCTpaHeHne B Npupoae, buonormieckas posb BaXHERIWmx
npeancTasuteneit ButamnHoB: A, D, E (Tokochepon), K, Q (ybuxuHoH), F, B1 (tTnamuH), B2 (pnboconasuH), B3
(naHTOTEHOBAs kmcnota), BS (PP, HukotuHamua), B6, B12 (umaHkobanamuH), B15 (naHramoBas kucnota), Be (B9,
oonueas kucnota), C (ackopbuHosas kucnota), P (6rodonasoHonabl), H (6U0THH).

Tema 12. XuMunyeckas curHanmsauusi B opraHM3mMe.

XuMunyeckas curHanusauusi B opraHuaMe. Xvmmyeckas npupona u gonanonornyeckas poib BaXXHEMWNX ropMOHOB, 1X
porb B perynauum obMeHa Bellects. MexaHn3Mbl AeACTBUS CTEPOUOHbIX, MPON3BOIHbIX aMUHOKUCIOT, NENTUAHbIX U
6enkoBbIx ropMoHOB. dakTopbl pocTa. HepomeanaTopbl. SMkosaHoWabl, LUTOKMHLL. PeLienTopbl ropMoHoB. Perynsuus
CVHTE3a ropMOHOB, HEiPOMEeIMaToPOoB, PAaKTOPOB pocTa. PYHKUUN LUUKINYECKUX HYKNEOTUI0B, MPOTENHKMHAS,
G-6enkoB, hoccpaTnannuHoant-4, 5 - audbocdpata n Ca2+ B perynsatopHbIX cucTemMax kKnetok. Y naneHme curHanbHbix
MOneKy”n.

Tema 13. UMMyHHasa cucteMa opraHn3ma.

NmmyHHast cuctema opraHuama. OCHOBHAs cTpaTerns UMMyHHOR 3awuTbl. MpUHLMMLI OpraHu3auum u
PYHKLIMOHMPOBAHUS UIMMYHHOM cucTeMbl. KNeTku MMMyHHoOM cucTembl. VIMMyHHOTNo6ynvHbl. VX cTpoeHne u doyHKUKS.
MoHoknoHanbHbIX aHTMTena. icnonb3oBaHne aHTUTEN B MONEKYNSIPHOW Bronornm 1 aHauMonorun. A63umel ? aHTuTena,
obnanatowme pepMeHTaTMBHOWM akTUBHOCTbIO. AyTOMMMYHHbIE 3a00NeBaHus.

5. MNepeuyeHb yue6HO-MeTOAMYECKOr0o 0becnevyeHns O CaMOCTOsITeNbHOW paboTbl 06yyaloLLLUXCS NO
AucuunnuHe (Moaysto)

CamocTosiTenbHas paboTa o0y4atolmMXcs BbIMONHASTCS Mo 3aaHNI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U HA BHEayAUTOPHYIO CaMOCTOSTeNbHYO paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONIHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTOENbHbIX TeM (pasnenos) AUCLUUMNINHLL, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHo paboThl 0bydatowmecs YATaroT 1
KOHCMEKTUPYIOT Y4ebHY10, Hay4HyIo 1 CMPAaBOYHYIO NNTepaTypy, BbIMONHAIOT 3a0aHusl, HanpasieHHble Ha 3aKpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSTCS K TEKYLIEMY 1 MPOMEXYTOYHOMY KOHTPO/O MO AMCUUMIMHE.

OpraHunsauus caMocTosTenbHOl paboTbl 0ByHaroIWMXCs PErNaMeHTUPYEeTCs HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEPaTypOii U SNEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsiook opraHn3aumnmn 1 ocywecTBneHns obpasoBaTeNbHOM 0esTenbHOCTM No ob6pa3oBaTenbHbIM NPOrpamMMam BbICLEro
obpasoBaHus - Nporpammam bakanaepuaTta, nporpaMmMam crneumanmTeTa, nporpaMMam MarucTpaTypbl (yTBepXoeH
npukasoM MuHucTepctea obpasoBaHus 1 Haykm Poccuiickoin denepaunm ot 5 anpens 2017 roga Ne301).

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoit depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 1. "O6
aKTVBM3AaLMM CaMOCTOSTENBHOW PaboThl CTYAEHTOB BbICWMX yHeOHbIX 3aBeAeHNA".

MonoxeHwue ot 29 nekabpst 2018 r. Ne 0.1.1.67-08/328 "O nopsiake NpoBeLeHNs TEKYLWEro KOHTPOMS yCneBaeMocTu 1
NPOMEXYTOYHOI aTTecTaumm obyyaowwmxcs dpefepanbHoro rocyjapcTBeHHOro aBTOHOMHOro 06pa3oBaTenbHOro
yupexaeHus Bolcero obpasosaHus "KasaHckuii (MprBonxXckuiA) coeepanbHblil yHuBepcutet".

MonoxeHue Ne 0.1.1.67-06/241/15 o1 14 nekabpst 2015 r. "O dpopmMrpoBaHUM POHLA OLEHOYHbBIX CPEACTB AJist
NMPOBeAeHNs TEKYLLEW, MPOMEXYTOYHOM U NTOTOBOV aTTecTauun obyyarowmnxcs henepanbsHOro rocyapCTBEHHOMO
ABTOHOMHOro 06pPa30BaTENBHOIO yUpeXaeHus Boiclwero obpasosaHus "KasaHckuii (MpuBonxXckuin) doenepansHbii

yHuBepcuteT"".

MonoxeHne Ne 0.1.1.56-06/54/11 ot 26 okT6ps 2011 r. "O6 anekTPOoHHbIX 06pa3oBaTeNbHbIX pecypcax heaepanbHoro
rocynapCTBEHHOro aBTOHOMHOro 06pa3oBaTENbHOMO y4YpeXAEHNS BbICWEro NPodeccnoHanbHoro obpasosaHns

"KasaHckui (MprBonxckuin) oeaepanbHbIn yHuBepeutet™.

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "Pa3paboTkn, permcrpaumnm, noaroToBKM K UCNOMAb30BAHMIO B
y4ebHOM npoLecce 1 yoaneHns anekTpoHHbIX 0bpa3oBaTeNbHbIX PECYPCOB B CUCTEME 3/IEKTPOHHOMO 06y4eHns
oeliepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbLHOMO y4pexAeHns Boiciero obpasoBaHus "KasaHckui

(MpwBoOMXCKMA) hepepanbHbll yHuBepcutet™.

PernameHT N 0.1.1.67-06/11/16 o1 25 siHBaps 2016 r. "O 6annbHO-PEATUHIOBON CUCTEME OLIEHKM 3HaHW obyyatowmxcst
B cpenepanbHOM rocynapcTBeHHOM aBTOHOMHOM 06pa3oBaTe/lbHOM y4peXAeHnn Beicwero obpasoBaHus "KasaHckuii

(MpwvBoMXCKMIA) denepanbHblin yHuBepcutet™.

PernameHT Ne 0.1.1.67-06/91/13 o1 21 nioHs 2013 r. "O nopsake pa3paboTtku 1 Beinycka y4ebHbIx n3aaHuii B
oefiepanbHOM rocynapCTBEHHOM aBTOHOMHOM 00pasoBaTelbHOM YUPEXAEHUN BLICIErO NPOGECCUOHANBHOIO

obpaszoBaHus "KazaHckuii (Mpusonxckuii) doeaepanbHblli yHuBepcuTeT™.

6. DOHA, OLEHOYHbIX CPeacTB Mo AUCUUNIUHe (MOLYNI0)

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHWeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi o6pa3oBaTe/ibHON
nporpaMmMbl U POPM KOHTPONS NX OCBOEHUS

dopmMa KOHTpons OueHuBaeMblie
dran KOMNETEHLIMM Tembl (pa3penbl) AUCLUUMIIUHBI
Cemectp 1
| TekyLLymit KoHTpOND)|
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dopma KoHTponst  (OueHuBaeMble
Aran KOMMETEHLIUM Tembl (pa3nenbl) AUCLUMUHDI

1. Buoxumus kak Hayka.AmmHokmcnotel. Onuronentugpl. Benku.
2. depmeHTh

1 |Mpe3eHTauus NnKk-3, rK-1 4. HyknenHoBsble KACNOThI.
6. Yrneeogbl 1 nx 6ronoruyeckas porb.
8. Nnnnapl, 0bwue cBoincTBa 1 nx Brionoruyeckas porb.

2 |Yerheii onpoc MK-3 | MK-1 3. MeTtabonnam, pyHkUMN MeTabonmama. MoHaTMs: aHabonunam u
katabonnam.ObmeH 6enKOB U aMUHOKMUCNOT.

3 HayuHbin noknan MK-3 . MK-1 12. Xumunyeckasi curHanusauus B opraHmsme.

’ 13. IMMyHHas cuctema opraHmama.
Ok3ameH MnK-1, rk-3

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUS KOMMNETEHLU M Ha pa3nnyHbIX aTanax nx oopMupoBaHus,
onucaHue wkKan oueHnsaHuns

Tembl. OTBET XOPOLWO
CTPYKTYpUpOBaH.
MNpekpacHo ocsoeH
NOHATUIHBIA annapar.
lMpooemoHcTpupoBaH
BbICOKWU YPOBEHb

CtpykTypa oTBETa B
Lienom ageksartHa Teme.
Xopowwo 0cBoOeH
NOHATUIHLIV annapar.
MpoaeMoHcTpuposaH
XOPOLNIA YpOBEHb

CTPYKTYpUpOBaH.
MoHATUAHBIA annapat
OCBOEH YaCTUNYHO.
lMoHnMaHwne oTAeNbHbIX
NONIOXEHUN 13
maTtepuana rno Teme.

OCBOEH
HeyOBNEeTBOPUTENBHO.
lMoHumaHvne matepuana
pparmeHTapHoe nnu
oTcyTCTBYEeT. HeymeHune
bopMynnpoBaTtb CBOU

Kputepum
Popma OL,eHUBaHUA 3ran
KOHTpoOns

OTnn4HO XopoLuo Y nosn. Heyn.

Cemectp 1

TeKyL i KOHTPONb

MNpe3eHTauus |[MpeBoCXOaHbIN Xopowui ypoBeHb Y noBnetBopuTENbHBIA  (HeynoBneTBOpUTENbHBINA
YPOBEHb BNafeHNs BNafeHns MateprasnoM. ypoBEHb BNaaeHNs YpPOBEHb BNnageHns 1
maTepuanoMm. Beicokuin |CpenHui ypoBeHb matepuanom. Huskuin  |matepuanom.
YPOBEHb JokasartenbHocTH, YpPOBEHb HeynoeneTtBopuTenbHbIA
JoKasatenbHOCTH, Harns4HOCTW, KayecTBa |IoKa3aTenbHOCTH, YPOBEHb
HarnsgHoOCTW, KavyecTea |MpenoLHeceHns Harns4HOCTW, Ka4ecTBa |10Ka3aTenbHOCTH,
npenogHeceHus nHgopmaumm. CteneHb |NpenogHeceHns Harns4HoOCTM, KayecTsa
nHdopmaumn. CteneHb |MONHOTHI PaCKPbITUS nHgopmaumm. CteneHb |npenogHeceHns
MOMHOTbI PACKPLITUSA marepuana u MOMHOTbI PacKPbITUA nHgopmaumm. CteneHb
matepwana u NCNOMNb30BaHHbIE matepuana u MONHOTbI PaCcKpbITMA
NCMNONb30BaHHbIE peLeHNs B OCHOBHOM  [MCMONb30BaHHbLIE marepuana u
PELEHNS NOMHOCTbIO  |COOTBETCTBYIOT peweHus cnabo MCMNONb30BaHHbIE
COOTBETCTBYIOT 3afa4am npeseHTaummn. [COoTBETCTBYIOT pelweHns He
3adayam npeseHtaumu. |icnonb3oBaHHbIe 3afayam npeseHTaumu. |CooTBETCTBYIOT
Wcnonb3oBaHbl NCTOYHUKM 1 MeToAbl B |/Icnonb3oBaHHble 3afa4am npeseHTaumu.
Haanexauwme OCHOBHOM WCTOYHUKN 1 MeToabl  |/Icnonb3oBaHHble
WUCTOYHUKN N METOAbl.  |COOTBETCTBYIOT 4acTUYHO NCTOYHUKN N METOAbI HE

NoCTaBNEHHbIM COOTBETCTBYIOT COOTBETCTBYIOT
3apayam. NOCTaBMEHHbIM NoCTaBNEHHbIM
3apayam. 3apayam.

YcTHbIN onpoc |B oTBeTe kavecTBeHHO |(OCHOBHblE BONPOCHI Tema yacTnyHo Tema He packpbiTa.

packpbITO codepXaHue [TemMbl packpbiTbl. packpbita. OtBeT cnabo [oHsATHAHLIA annapaTt 2

MOHMMaHWs MaTepuana. [MoHMMaHns matepuana. Y noBneTBoputensHoe  [Mbicnu, obcyxaathb

[MpeBocxonoHoOe yMeHne |Xopowee yMeHune yMeHne ONCKYCCUNOHHbIE

cbopmynnposaTtb CBOV  (POPMYNIMPOBATbL CBON  [(DOPMYNMPOBATb CBON  |NOSIOXEHUS.

Mblcnu, obcyxaatb Mbicnu, obcyxaaTb Mblcnu, obcyxaatb

ONCKYCCUOHHblE ONCKYCCUOHHbIE JAVNCKYCCUOHHblE

NONoOXeHus. MONOXEHUSI. NONOXeHMs.
PerncrtpaumnoHHblii Homep SAEKTPOHHBIH
CrpaHuua 8 13 15. JIR YHHBEPCHTET
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CUCTEMATMYECKOE U
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro
martepwana, ymeHue
cB060OAHO BbINOMHATb
3ajaHus,
npenycMOTPEHHbIE
nporpammon, yceoun
OCHOBHYIO nuTepaTypy 1
3HaKOM C
OOMNOSTHNTENbHOW
nnteparypon,
peKkoMeHO0BaHHOM
nporpammon
OVNCLMNNHBI, YCBOMWN
B3aMMOCBS3b OCHOBHbIX
MOHSATUIA ONCUMNNVHDI B
WX 3HAYeHUN ons
nprnobpeTtaemoi
npogoeccum, NposBun
TBOpYECKME
cnocobHoCTM B
NMOHUMaHWK, N3NOXEHNM
M UCNONb30BaHMM
y4ebHO-NPOrpamMMHOro
maTtepuana.

y4ebHO-NPOrpaMMHOro
marepuana, ycrnewHo
BbINOAHWN
npenycMOTPEHHbIE
nporpamMmor 3agaHus,
YCBOW/ OCHOBHY!O
nntepatypy,
PEKOMEH0BaHHY0
nporpammorn
OMCUMNNWHBI, MoKa3sarn
CUCTEMATMYECKNIA
Xapaktep 3HaHuii no
OUCUMNNINHE 1
CrnocobeH K nx
caMmocTosiTeNbHOMY
MOMNOMHEHNIO 1
0OHOBNEHNIO B X00€
nanbHeinwer y4ebHol
paboTbl 1
npogoeccnoHasnbHom
NesTeNnbHOCTW.

y4ebHO-NPOorpamMMHoOro
matepwana B o6beme,
HeobxoauMoM ans
JLanbHenwemn yyebsl n
npencrosiwein pabortol
no npodoeccuu,
crnpaBuncs ¢
BbINONMHEHWEM 3aaHWA,
NpPeLnyCcMOTPEHHbIX
nporpammon, 3Hakom c
OCHOBHOW nuTEpaTtypom,
peKkoMeH00BaHHOM
nporpammot
OMCLUMNAWHBI, 0ONYCTWA
MOrpewWwHocTN B OTBETE
Ha aK3aMeHe 1 Npw
BbINOMHEHNM
9K3aMeHaLMOHHbIX
3a4aHuid, Ho obnanaet
HeobXx0ANUMbIMM
3HaHMSAMU ONst NX
ycTpaHeHns noa
PYKOBOACTBOM
npenonasaTens.

B 3HAHUSIX OCHOBHOIO
y4ebHO-NPOorpaMMHOro
martepwana, nonycTun
NpPVHUMNManbHble
owWwKnbKM B BbINONHEHUN
npenycMOTPEHHbIX
nporpamMmor 3agaHunin n
He cnocobeH
NPOLONXNUTb 00yyeHne
WU NPUCTYNUTb MO
OKOHYaHWn
yHUBEpcuTeTa K
npogoeccroHasnbHom
nestensHocTn 6e3
OMNOMHUTENBHBIX
3aHATUIA NO
COOTBETCTBYIOWWEN
ONCLUMNIINHE.

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS

OTnN4YHO Xopoluo Y nosn. Heyn.

HayyHblin Tema nonHoCTbIO Tema B OCHOBHOM Tema yacTnyHO Tema He packpbiTa.

noknap packpsbiTa. packpbita. packpbiTa. MpoaeMoHCcTpUpoBaH 3
MpoaemoHcTpypoBaH  [[poneMoHcTpupoBaH  |[TpoAEMOHCTPUPOBAH  [HEYOOBNETBOPUTENbHbI
BbICOKMI YPOBEHb CpPEeLHWiA ypOBEHb YIOBNETBOPUTENbHLIA  [yPOBEHb BNafeHms
BNafeHNs Matepnanom |BnageHus matepuanoMm |ypoBeHb BNageHus marepuanom no Teme
no Teme paboThbl. no Teme paboTbl. mMatepwanom rno teme  [paboTbl.
Vcnonb3oBaHbl Vcnonb3oBaHbl paboThbl. Vcnonb3oBaHHbIE
Haonexauwue Hannexawue Vcnonb3oBaHHble NCTOYHUKW, CTPYKTYypa
WCTOYHMKW B HY>XXHOM  [MCTOYHMKM. CTPYKTypa |[MCTOYHUKM, CTPYKTypa |paboTbl 1
konnyectee. CTpykTypa |paboTbl v paboTbl 1 NPUMEHEHHbIE METOLbI
paboTbl 1 NPVUMEHEHHbIE METObI |MPUMEHEHHbIE METOAbI |[HE COOTBETCTBYIOT
NPVMEHEHHbIE METObI |B OCHOBHOM 4acTUYHO nocTaBneHHbIM
COOTBETCTBYIOT COOTBETCTBYIOT COOTBETCTBYIOT 3agadam.
NOCTaBMIEHHbIM NoCTaBNEHHbIM NoCTaB/EHHBIM
3apadam. 3agadam. 3apayam.

Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOTO 3HaumTenbHble Npobenel

6.3 Tunosble KOHTPOJIbHbIE 3a4aHNsA U UHbIEe MaTepuanbl, HeobxoAuMble ONS OLLeHKU 3HaHWUN, yMeHMVI,

HaBbIKOB U (UNK) OnbiTa AEATENIbHOCTH, XapaKkTepu3yroLux atanbl ooOpMUpoBaHUaA KOMMeTeHUuun B npowuecce

0CBOEHUsi 06pa3oBaTeNlbHOW NPOrpamMMbi

Cemectp 1

TekyLLU KOHTPONb
1. NpeseHTaums
Tembl 1,2, 4,6, 8

O©ooNOOOGTh~wN =

. Mpumepbl 6enkoB Ha OCHOBE Knaccudukauuii

. CekBeHMpOBaHve NenTnaoBs 1 6ENKOB: MPUHLMMbI.
. HexaHoHu4eckne amnHokucnotbl: [-aMMHOKNCAOTbI, HENPOTENHOMEHHbIE.
. 3aMeHVMbIE U HE3aMEHMMbIE aMUHOKMNCOTbI

. MeTonbl uccnenoBaHusi aMMHOKMCIOT U BENKOB.
. PepMeHTbl B MPOMbILWNEHHOCTUN, MEANLVHE, MUTAHUN, HAHOTEXHONOTUN
. lWanepoHbl n chepmeHThl oonanHra 6enka
. YOUKBUTVH 1 NpoTeacoMbl: CTPYyKTypa u buonornyeckas qoyHKLmMs
. AHtutena: IgG

KETPOHHBH
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10. dnyopecueHTHble Henku

1. MNyprHOBbIE N NMMPUMWNONHOBbIE a30TUCTbIE OCHOBAHMS: afie, rya, UuT, ypa, TUM. YrneBoAHble KOMMOHEHThI: pnbo3a u
nesokcnpunbosa. Hykneoanabl U HykneoTnabl. DU3NKO-XMMUYECKE CBOMCTBA a30TUCTLIX OCHOBAHWIA, HYKNEO3MAO0B,
HYKNeoTN 0B

2. Uuknuyeckune HykneoTnabl. MMHOPHbIE HYKNeoTUabl. HykneoTnaHble KOPEepPMEHTbI U MEPEHOCHMKN COEANHEHWNIA, NX
OocHOBHble Tunbl: HAD+, HAO®+, ®A+, PMH n gp.

3. NepenyHas ctpyktypa OHK. OcobeHHocTn HykneoTmaHoro coctaea JOHK.

4. Metonbl cekBeHunpoBaHus OHK: xumnueckoin aerpapauun (Makcama-'mnbepra) n genonumepasHoro KonMpoBaHms
(CeHrepa).

5. BropuyHas ctpyktypa OHK. Tunbl ctabunnsmpytowmx cesseii. KomnnemeHTapHble napbl Hykneotnnos. MNpasuna
Yapraddga. ®opmbl georiHon cnupann OHK. MannHapomel.

6. TpetuyHas ctpyktypa OHK. Cynepcnupanusauus OHK n eé 6uonornyeckoe aHa4eHmne y npokapmor.

7. TMCTOHBI 1 CTPOEHWE XpoMaTrHa.

8. dusumko-xummnyeckne ceorictea JHK: neHatypauus, peHaTypaums/rubpuansaums, ruaponns, BS3KoCTb, NOrfoweHne B
Y®, peakLMOHHOCNOCOBHOCTb.

9. OcHosHble Buabl PHK, nx doyHkuum 1 nokannsaums B knetke. OcobeHHocTn cTpoerus Bunos PHK.
®dusnko-xmmnyeckme ceorictea PHK.

10. AHanoru Hykneo3nnoB 1 HyKNeoTUAOB Kak aHTUBUOTUKM 1 areHTbl 4Nis XMrMoTepanim

1. MoHocaxapuabl, X U30Mepus 1 KOHGOPMaLIMM (ONTUYECKNE U3OMEPDI, ANUMEPDI, aHOMepbI). BaxHelwmne
NpPeLCcTaBUTENN MOHOCAXapuaoB, X CTPYKTypa, CBOMNCTBA M pacnpoCTpaHeHne B NpUpoae.

2. XvMuyeckue CBOMCTBA YrneBoLOB: OKUCNEHNE, BOCCTAHOBNEHWE, MOOUGUKALMWN TMAPOKCH-Tpynn, obpasoBaHue
rMMKo3naos).

. Onurocaxapuapl, X CBOWCTBA U Buonornyeckas ponb.

. MoncnacTtutenn/caxaposameHnTenu

. Monncaxapwabl: coctas, TUMbI CBSA3€ER, BeTBNeHWe. Knaccudukaumsa nonmcaxapmaos. BaxHenwne npencrasurenm.
. [nnkosamuHrnukaHsl. BaxHenwune npencrasmren

. MpoTeornukaxbl. CTPyKTypHas Mogenb NpoTeornnukaHa xpswei

. MenTnoornukaHbl KNETOYHOW CTEHKN NPOKapUoT

. pynnbl KPOBW - @HTUrEHbl 3PUTPOLIUTOB.

10. NepeBapvBaHue yrnesoaoB B Xeny404HO-KMWEYHOM TpakTe: (DePMEHTbI, XapakTepucTunka

1. CTpOoeHme 1 CBOMCTBA XMPHbIX KUCNOT. (HacbIWeHHbIE N HEHACHIWEHHbIE XUPHbIE KUCNOTbI. Knaccudpmnkauus,
N30MepUs 1 CTPYKTYpa HEHACHIWEHHbIX XNPHbIX KNCNOT.) He3aMeHVMbIe XNPHbIE KACNOTHI.

2. diiko3aHoUabl: NpocTarnaHavHbl, TPOMBOKCaHbI, MPOCTAUMKNHGI, NEAKOTPUEHDI

3. CTpykTypa, CBOWCTBA U pacnpoCTpaHeHne B NPUPOLE OCHOBHbIX NPeacTaBMTenein aunnrnmuepmHoB, BOCKOB

4. CTpyKkTypa, CBOWCTBA M pacnpocTpaHeHMe B NpUpoae OCHOBHbIX NpeacTaBnTeneit ooconmnnoos:
rnvuepodpocdonmnuaos, cpmHrogpoconmnnoos

5. CTpykTypa, CBOWCTBA U pacnpocTpaHeHne B NpUpoae OCHOBHbIX NPeacTaBMTeNnein CTeponaos (CTEPUHOB, XENYHbIX
KNCNOT, CTEPOUAHBIX TOPMOHOB).

6. JlunonpoTtenHbl, kKnaccugukaums (3Ha4eHne B pasBnTUN aTepockneposa).

7. Buonorunyeckue MembpaHbl, X CTPyKTypa 1 goyHKUMK. (Ponb nunnnos, 6ENKOB 1 YrNEBOACOAEPXKALLMX COEANHEHUIA B
nx opraHmsaumun. Muuennsl n TMNOCOMbl. XUMUYECKAs FETEPOreHHOCTb 0OCONUNMAOB MeMbpaHbl. XONeCTepUH.
Monenb 6uonornyeckux membpaH CuHrepa-HukonbcoHa. MNepudpepryeckne n HTerpansHole 6enku memopaH.
["nukonunuabl.)

8. Muennbl 1 nMNocoMbl. XuMmnyeckas reTeporeHHoOCTb ooCcoNUnMAaoB MeMbpaHbl.

9. TpaHCcnopTHbIE NMPOLECCHI YEPE3 MEMOPAHbI (MACCUBHbIA U aKTUBHbIA TpaHCNopT. KaHanbl, nopbl, NepeHoCHrKY,
peuenTopbl U n3brpaTenbHas NPoHULAeMoCcTb Buonormyeckux MembpaH. Buabl nepeHoca BELECTB U CUIHANOB Yepes3
MeMbpaHbl. OK30UMTO3 N SHOOLUTOS).

10. MNepeBapuBaHue yrnesoaoB B Xenya04HO-KMIWEYHOM TpakTe (DHepreTnyeckast LeHHOCTb XMPOoB. TpaHcnopT nMnnaos
13 Xenyoo4HO-KMIWEYHOro TpakTa B Knetku. Jinnassl n gooccponnnassl.)

2. YcTHbIN onpoc

Tema 3

CyTb npoueccos aHabonuama n katabonmama. ObpasoBaHue 1 XpaHeHe aHeprum B kneTke. Makpoapruyeckne
COELIMHEHNS 1 UX PONb B MeTabonuame. MoHaTue Makpoaprudeckoi ceasn. Metabonuam 6enkoB U aMUHOKUCAOT.

3. HayuHbin poknapn,

Tembl 12, 13

OcHoBHag cTpaTterms UMMyHHO 3awWwmTbl. [1pyHUUNBLI OpraHM3aunm 1 PYHKLUNOHUPOBAHUS UMMYHHON cucTeMbl. Knetku
WUMMYHHOI cucTeMbl. IMMyHOrnoBynuHbl: CTpoeHre 1 pyHKUMU. MoHOoKNoHanbHble aHTuTena. icnonb3oBaHue aHTUTEN B
MONeKyNnsipHo 61uonorum n aH3MMonorun. A63nmel. AyTOMMMyHHble 3ab0neBaHus.

Ok3ameH

Bonpochbl k ak3ameny:

AMUHOKUCNOTBI, MX Buonornyeckue goyHkumm. Knaccudomkauum aMmHoKMCnoT. OCHOBHblE CBOMCTBA aMUHOKMUCNOT.
Mentugbl. MeToapl pasneneHns n naeHTMnkaumm aMMHOKACNOT U NenTUAOB.

O© o0oNOO O~ W
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AapobHoe okucrneHue yrnesonos OKUCIMTENbHOE AekapboKCUNIMPOBaHE NMPOBUHOMPALHON KACTOThI.
MNMupysaTtaernoporeHasHbl KOMMekc.

Benku. MepBrYHbIA ypOBEHb CTPYKTYPHO opraHu3auun 6enkoBoi Monekynbl. Tunbl cTabunnsmpyowmx cBasein.
CeoiicTBa 6€NKOB: paCTBOPUMOCTb, N303NEKTPUYECKAS TOYKA, AeHaTypauums 1 peHatypaums. OCHOBHble MeToAbl
BblAENEHNS, (OPAKLNOHNPOBAHNS 1 U3YYEeHNS Pa3MepPOoB 1 hopMbl BENKOBBLIX MOMEKY.

["nukonua. Perynauuns rnmkonuaa.

BropuuHas cTpyktypa 6enka, ctabunuavpytowme cesaun. TUnbl BTOPUYHBIX CTPYKTYP (Q-cnuparb, B-KoHgopMaLuums,
KonnareHosas cnupanb). JJoMeHb!.

OkmncneHne XMpHbIX KMCAOT: aKTUBALNSA XMPHbBIX KUCNOT, TPAHCMOPT aunibHO rpynmnbl B MUTOXOHAPWM (POnb
KapHUTKHA), [3-OKMCNEeHNEe XMPHbIX KUCNOT. DHEpreTmka OKMCNEHNS XNPHbIX KNCNoT. Jlokanmsauns npoueccos pacnaga
AVNUAOOB.

TpeTuyHas n YeTBepTMYHAs CTPYKTYpbl benka, ctabunmaupyowme ceasu. MNMpuHumnel knaccudgoukaumm 6enkos. OCHOBHblE
PyHKUMM BENKOB B KNEeTKe.

Katabonuam nyprHoB 1 NMpUMUONHOB, KOHEYHbIE NPOOYKTbI pacrnaaa.

®depMeHThI. VIX ponb B Xusoi npupoge. MexayHapogHas knaccmgukaums n HOMeHknatypa oepMeHToB.
Creundun4HoCTb AencTBUS hepMeHToB. Vi3odhepMeHTbl (M3031Mbl). MynbTUdEpMEHTbI.

BrocunHTes xonectepuHa.

CtpoeHune chepMeHTOB. AKTMBHBIN LIEHTP doepMeHTa. MNoHATMSA: KodhepMeHT, kodhakTop, NnpocTeTudeckas rpynna. Ponb
BUTaMMHOB, METANOB 1 APYrUX KOHaKTOPOB B (PYHKLIMOHMPOBAHUUN (DEPMEHTOB. ANNOCTEPUYECKINI LIEHTP.
Bsaumogeiicteue chepMeHTa ¢ cybcTpaToM.

AHabonnam HykneoTunos. BUOCHHTE3 NMPUMUAONHOBBIX U MYPUHOBBLIX PUBOHYKNEoTNaoB. OCHOBHLIE NYTH.

MexaHuam geincTensg pepmMeHToB. DHeprus akTmeauun. KnHetuka oepMeHTaTtuBHbIX peakumiin. Y paBHeHve
Muxaanuca-MeHTeH-Bpurrca-XongenHa. KoHctaHta Muxasnuca. HavyanbHas n MakcumanbHas CKOPOCTb
dpepMeHTaTnBHON peakumm. ['padomyeckne MeToabl aHanm3a pepMeHTaTMBHbIX peakuni.

MoHsATNS aHabonnuam n katabonuaM. ObpasoBaHue 1 XpaHeHUe aHeprum B knetke. Makpoapruyeckas CBs3b.
Makpospruyeckue coegnHeHusi: AT®, Hykneosmadocdatsl, dpocgoeHonnmpysart, kpeaTnHaocdar. Vx ponb B
meTabonunsme.

OcHoBHble CcBOCTBA (PEPMEHTOB, BINSHUE HA CKOPOCTb (PEPMEHTATMBHBIX peakuuii Temnepatypsbl, pH-cpenbl,
aKTUBATOPOB, UHIMBUTOPOB. TUMbl UHIMBMpPOBaHKS. ['padonyeckme MeToabl aHanM3a Tna MHrMbMpPoBaHMS.
SHepreTnyeckas xapakTepucTka asapobHoro U aHaspobHoro pacnana yrnesomnos.

Perynsauns akTMBHOCTU (DEPMEHTOB B XMBbIX OPraHM3Max v NpUHUMMLI perynsummn metabonuama. AKTUBHOCTb M YACNO
060poT0B (hepMeHTOB. OnpeneneHne akTMBHOCTU (PEPMEHTOB.

BrocnHTes 0e30KkcnpuboHyKNeoTULO0B.

Brabl HyKNENHOBbBIX KUCNOT N UX OCHOBHblE COYHKUMMW. Hykneosnabl n HyKneoTuabl: CTPYKTypa, cBoicTBa. Linknnyeckme
HYKNeoTubl.

MyTn HenTpanu3auuyn ammmaka. TpaHcnopT ammmnaka. BuocuHtes moyesmHbl. CTEXMOMETPUYECKOe ypaBHeHNE
06pa3oBaHnsi MOYEBMHBI.

[MepBuyHas CTpykTypa HyknemHoBbIX KMcnoT. MNpasuna Yapradpdpa. ManuHopomel. dusnko-xmmuydeckne cesoncrea JHK:
leHaTypaumsi, peHaTypaums, BA3KOCTb, nornoweHne B YO, peakuMoHHOCNOCOOHOCTb.

CuHTes benka (TpaHcnsiumsl). OcHoBHbIe aTanbl cUHTe3a benka.

BropuuHas ctpyktypa OHK, ctabunnsmpytowme ceasun. Tunbl BTopuyHol cTpykTypbl JHK. duranko-xmMuyeckne ceoictaa
OHK: peHaTypauus, peHaTypauus, BA3KOCTb, nornoueHve B YP, peakuMoHHOCNOCOBHOCTb.

BrocnHTE3 XMpPHbBIX KUCNOT ? NnoreHes: TpaHCnopT BHYTPUMUTOXOHAPUaNbHOro auetni-KoA B umtonnasmy,
06pazoBaHue ManoHun-KoA, CHTE3 HaCbIWEHHbBIX XUPHbIX KUCNOT. CUHTETa3a XUPHbIX KUCNOT. OCHOBHbIE OTNIMYKSA
kaTabonuama XunpHbIX KUCNOT, 0T aHabonunsma.

OcHogHble Buapl PHK, nx doyHkuum u nokannsaums B knetke. OcobeHHoCTM cTpoeHns sunos PHK.

CurHTE3 rnoKo3bl - MMIOKOHEOreHes. Perynsaums rntokoHeoreHesa.

Knaccndmkaums nunnoos. CTpoeHre 1 CBOMCTBA XMPHbIX KucnoT. CTPyKTypa, CBOWCTBA U pacnpocTpaHeHue B Npupoae
OCHOBHbIX NpeacTaBnTenel aunnramuepmMHoB, BOCKOB.

MeHTO30¢0ChaTHbIA NYTb OKMCNIEHWS THOKO3bl U €ro B1MONOrnYeckoe 3HaYeHme.

Knaccndomkauma nunnnos. CTpoeHne 1 CBOMCTBA XMPHbIX KUcnoT. CTPyKTypa, CBOMCTBA U pacnpoCcTpaHeHne B Npupoae
OCHOBHbIX NpeacTasutenet qocdonmnmaos, MUKOCHOUHIoNUNMLO0B.

TpaHCcnopT aMUHOKMCIOT Yepes KneTouHble MembpaHbl. [e3aMnHupoBaHve u nekapbokcunnpoBaHme aMMHOKUCHIOT,
6ronornyeckoe 3HayeHve. etokcukaums GUOreHHbIX aMUHOB.

Knaccndomkaumsa nunmnnos. CTpykTypa, CBONCTBA M pacnpoCTpaHeHne B Npupoae CTeponaos.

Llnkn TpukapOOHOBBIX KUCNOT 1 €ro 3Ha4YeHWe B npoLieccax katabonuama n aHabonmama.

TpaHcnopTHbIe NpoLecchl Yepe3 MeMbpaHbl: MacCUBHbIA U aKTUBHBIMA TpaHcnopT. KaHarbl, nopbl, NEPeHOCHNKM,
peLenTopbl 1 n3bupatenbHas NPoHULAeMocTb Bruonormyeckmx MembpaH. Buobl nepeHoca BelWeCTB 1 CUrHaNoB Yepes
MeMbpaHbl. DK30UUTO3 U SHOOLMUTOS.

MukoreHonns. CuHTe3 ravkoreHa ? rankoreHoreHes. Perynauns rnvkoreHonnsa/ ravkoreHoreHesa.

"OpMOHbI. XuMmyeckas npupona v pranonormieckas posb BaXXHENWMX ropMOHOB, UX POfb B perynsiuumn obmeHa
BewecTB. MexaHn3Mbl OeNCTBUS TOPMOHOB (MPUMEPbI, MULWEHN 1 pe3ynbTaT OeACTBUS FTOPMOHOB).

CurHTE3 TpraunnrnmueprHoOB 1 ooCcoNMnUaoB y NPOKapuoT 1 3yKapuor.
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ButamuHbl. Obwee noHsATVE 0 BUTAMMHAX, knaccudprkauus. CTpykTypa, CBOWCTBA, pacnpoCTpaHeHUe B NPUPOAE,
6rionornyeckasl ponb BaXHEWLWUX NPELCTABUTENEH XNPOPACTBOPVMbIX BUTAMUHOB.

AHaspobHoe oK1CneHne yrneBoaoB; HpoXeHNe: MONOYHOKMCIIOE, CNIMPTOBOE.

BuTtamuHbl. Obluiee NoHsiITUE 0 BUTAMUHAX, knaccudomkauusi. CTpykTypa, CBOMCTBA, pacnpocTpaHeHune B NpUpoae,
Bronornyeckas ponb BaXHeNWNxX NnpeacTaBuTenein BogopacTBOPUMbIX BUTAMUHOB.

Cuntes PHK (tpaHckpunums). PHK-nonnmepasbl. OcHoBHble aTanbl 6uocuHtesa PHK.

Yrnesogpl 1 ux bronormnyeckas ponb. Knaccudomkauus yrnesonos. MoHocaxapuibl, n3oMepus, KoHghopMaumun. Anbno- u
keTocaxapa. CTepeoxumus, peakLuMOHHOCMOCOBHOCTb YrneBonoB. BaxHelwmne npeactaButeny MOHOCaxapuooB, Nx
CTPYyKTypa, CBOMNCTBA 1 pacnpocTpaHeHve B npmpoae.

OkucnutenbHoe gooccpopunmpoBanue. ObixatenbHas uens. KoMnoHeHTbl AbixatensHoi Lenu. ObpaTtnmas H+-ATPa3za.
MexaHu3m ConpsXeHUs OKUCNEHNS 1 (OOCOPMIMPOBAHUS B AbIXaTENbHOW Lenu. Perynauns MMTOXoHApMansHoro
oKMcneHns. SHepreTndeckuii banaHc aspobHoro pacnana yrnesonos.

Yrnesogpl 1 nx buonornyeckas ponb. Knaccudpukaums yrnesogos. Onurocaxapuibl, nonncaxapuapl, XMMU4eckuia
cocTas, cBoMCTBa 1 Buonornyeckas ponb. Mnukoanabl. BaxHewune npenctasutenu gucaxapuaos. Knaccudpmkaums
nonncaxapvaos. BaxHelwme npenctaButeny nonncaxapuaos.

CunTtes OHK, atanbl. CTpoeHne pennnkaTuBHOM BUKW, OCHOBHbIE Benku pennmkaumm.

6.4 Metoouuyeckue matepmarnbl, onpegensouLme npouenypbl OLeHUBaHNsi 3HaHUI, YMEeHU, HaBbIKOB U (M)
onbiTa AesaTeNIbHOCTU, XapaKTepu3yloLLLMX aTanbl hopMUpoBaHUSA KOMMETEeHLUN

B K®Y pelicteyeT HannbHO-periTUHroBas cucteMa oLeHKW 3HaHuii obydatowmxcs. CyMMapHo no agucumninHe (Moaynio)
MOXHO Nony4nTb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekyluas paboTta oueHusaetcs B 50 6annos, ntoroeas
goopma KoHTpons - B 50 6annos.

Insa 3ayéra:

56 6annos 1 6onee - "3a4TeHO".

55 6annoB n MeHee - "He 3a4TeHO".

Ilng ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopoLwo".

56-70 6annos - "ynooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLLOBNETBOPUTENBHO".

dopma Mpouenypa oueHNBAHNA 3HAHUIA, YMEHUI, HaBbIKOB U (UN) onbiTa Ortan | KonnyectBo
KOHTpONs [esATeNbHOCTU, XapaKTepn3yLUuX atanbl OOPMUPOBAHNSA KOMMETEHLIUMIA 6annos
Cemectp 1

TekyLLUA KOHTPONb

MpeseHTauus [Obyyarowmecs BbINOMHSAOT NPE3EHTALMIO C MPUMEHEHNEM HEOOXOANMbIX
nporpamMmMHbIX CPeACTB, pelwas B Nnpe3eHTaunn noctasneHHble npenonasarenem 1 20
3apaqn. Obyvatowmiics BEICTYNaeT C NPe3eHTaumMen Ha 3aHATMN U cLaéT eé B
9NEeKTPOHHOM BuAe npenogasatento. OueHMBaOTCA BlageHMe Matepmasnom no
TEMe npe3eHTaunm, Norm4YHOCTb, UHPOPMATUBHOCTb, CNOCOOLI NPenCcTaBNEeHUS
NHbopMaLmm, pelweHe NocTaBneHHbIX 3a8ay.

YCTHbIN onpoc |YCTHbIV ONpoC NPOBOAMTCS Ha NpakTuieckmx 3aHsaTusx. Obyyatowmecs
BbICTYNaloT ¢ Aoknagamu, COOBWEHNAMN, AOTONTHEHNSIMUI, Y4acTBYIOT B 2 10
IMCKYCCWK, OTBEYaloT Ha Bonpockl npenogaeatensi. OLeHNBaeTCs ypoBeHb
JoMalHel NoAroTOBKM Mo Teme, CroCoBHOCTb CUCTEMHO M IOTMYHO U3naratb
MmaTtepwvan, aHanM3upoeaTtb, POpPMyIMPoBaTb COOCTBEHHYIO MO3MLIMIO, OTBEYaTb
Ha [OMOMHUTENbHbIE BOMPOCHI.

HayuHbin Oby4atowmecst caMocTosiTENbHO NULWYT PaboTy Ha 3a4aHHyo TEMY U coatoT
joknan npenonasartento B NMCbMeHHOM Buae. B pabote nponssoantcs 063op matepuana| 3 20
B ONPenENEHHOR TeMaTMyeckoin obnactn nmbo npeanaraetcs co6CTBEHHOE
peleHne onpeaenéHHoin TeopeTNYeckon N NpakTU4ecKo Npobnemo.
OueHunBatoTcst NpopaboTka UCTOYHUKOB, M3NOXEHNE MaTepuana, hopMynnpoBka
BbIBOAOB, cobnoaeHne TpeboBaHWil K CTPYKType 1 ocpopMaeHunto paboThbl,
CBOEBPEMEHHOCTb BbINONIHEHMS. B cnyyae nybnnyHoOM 3awmThl OLEHMBAKOTCS
TakXe opaTtopckue CrnocobHOCTH.

OKk3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMCLMMIUHBIL. DK3aMeH 50
MPOBOAWTCS B YCTHON NN NUCbMEHHON coopme no Bunetam, B KOTOPbIX
copepxatcsl Bonpochl (3afaHusl) no Bcem Temam kypca. Obydyatowemycs fnaértcs
BpeMs Ha noarotoBky. OLeHnBaeTCs BNafeHne MateprasnoMm, ero CUCTEMHOE
OCBOeHue, CNocoBHOCTb NMPUMEHATb HYXHbl€ 3HAHUA, HABbIKN N YMEHUA NMPKU
aHanuase NPobneMHbIX CUTyaunin 1 peleHn NPaKTUYECKNX 3aAaHniA.
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7. MNepeyeHb OCHOBHOW U [ONONHUTENBHON Y4eOHOW nuTepaTypbl, HEO6XOAUMOW Al OCBOEHUS OUCLUMIUHDI
(mopyns)
7.1 OcHoBHas nuTeparypa:

1. Brioxumusi [3nekTpoHHbIN pecypc] : y4ebHuk / non pea. E. C. CesepuHa. - 5-e nag., ucnp. u gon. - M. :
MS0OTAP-Megua, 2015. - Pexum poctyna: http://www.studmedlib.ru/book/ISBN9785970433126.htm|

2. buoopraHnyeckas xumus: yuebHuk / .B. Pomanosckuid, B.B. BonTtpometok, J1.I'. FuapaHosuy n gp. - M.: HAL,
NH®PA-M, Hos. 3HaHune, 2015. - 504 c.: 70x100 1/16. - (Bbiclee obpasosarue) (Mepennét 76Ll) ISBN
978-5-16-010819-3 - Pexxum poctyna: http://znanium.com/catalog/product/502950

3. brionoruyeckas xumms. CUTyauMOHHbIE 3a0a4K 1 TECTbI [ONEeKTPOHHbIA pecypc] : yueb. nocobue / A. E. MN'ybapesa [n
ap.] ; non pea. A. E. l'ybapesoii. - M. : TOOTAP-Meaua, 2016. - Pexum poctyna:
http://www.studmedlib.ru/book/ISBN9785970435618.html

7.2. OononHutenbHaa nuteparypa:

CesepuH C.E., Buonornyeckas xmmums ¢ ynpaxHeHusaMun 1 3agadamu [OnekTpoHHblid pecypc] / nog pea. C.E. CesepuHa -
M. : TOOTAP-Megana, 2014. - 624 c. - ISBN 978-5-9704-3027-9 - Pexxum goctyna:
http://www.studentlibrary.ru/book/ISBN9785970430279.html

TiokaBkuHa H.A., BuoopraHunyeckas xumms [OnekTpoHHbI pecypc] : yueb. nocobue / nog pen. H. A. TiokaBkuHoi - M. :
MNSOTAP-Megnuna, 2015. - 176 c. - ISBN 978-5-9704-3189-4 - Pexxum goctyna: http://www.studentlibrary.ru

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", Heo6X0AUMbIX NS
OCBOEHUSI AUCLMMNMIUHBI (MOAYIIS)

Basa 3HaHwuii no 6ronorum Yyenoseka - http://humbio.ru
HayuHas anekTpoHHas 6ubnunoteka ELibrary - http://elibrary.ru/
Mouckosas 6ubnuorpadpuyeckas cuctema ScienceDirect - http://www.sciencedirect.com/

9. MeTognueckue ykasaHusl oisi 06y4aloLLLMXCS MO OCBOEHMUIO AUCLUM/IMHBI (MOAYNS)
Bupg pa6ot MeTtoauyeckme peKoMeHoaumm

nekumnm lMpocMoTpuTE KOHCMEKT Cpasy nocne 3aHATUIA U OTMETbTE Matepuarn, KOTOpbI Bbi3biBaeT
3aTpyaHeHus ons noHuMmaHus. MNonbiTaTecb HAWTN OTBETHLI HA 3aTPyOHUTENbHbIE BOMPOCHI,
MCnonb3ys pekoMeHayemyto nutepatypy. Ecnv camoctosTensHo He yaanocb pa3obparbcs B
MaTtepuane, coopMynupyiTe BONPOCkl U 06paTnTech 3a MOMOLLbIO K MPENOAaBaTENto Ha
KOHCYNbTaumm nnm 6nuxanwen nekumu.

npakTn4yeckmne ﬂepen noceuweHneMm NpakTn4eckoro 3aHATUA n3yHnTe Teoputo Bonpoca, npeanonaraemMoro K

3aHATNA M3y4eHunto, 03HaKOMbTECb C PyKOBOLCTBOM NO COOTBGTCTByPOI.LI,GVI Teme. Takxe pekomMeHayeTcs
npopewartb TUNoBble 3a40aHNA, NpensiokeHHble npenogasartesieM paHee Ha nekuun. Boinuwwnte
BOMPOCHI, Bbi3BaBLWE 3aTpPyOHEHUA, N 06paTI/ITer 3a NMOMOLLbIO K npenonasaTtesnio.

camocTos- | CamocTosiTenbHas paboTa NPOBOAMTCS C LEeNblo YriybneHns sHaHuin no aucumnivHe u

TenbHas npemycMaTtpueaer:

paboTa - YTeHWe CTydeHTaMn PEKOMEHO0BAHHOW NUTEpaTypbl U YCBOEHNE TEOPETUYECKOro Matepuana
ONCUNNAVHBI;
- MOArOTOBKY K MPaKTUYECKUM 3aHSTUSM, YCTHLIM OMPOCcaM, TECTMPOBAHUSAM 1 KOHTPONbHOM paboTe;
- paboty ¢ VIHTEpHET-NCTOYHMKaMK;
- MOAroTOBKY K cAade npakTuyeckmx padoT, 3awmte NpakTnyeckoin padoThl, coade aKk3ameHa.
MnaHnpoBaHne BPEeMeHU Ha CaMoCToATENbHYO paboTy, HEOOXOOMMOro Ha M3yYyeHne HacTosIen
OMCUMMNAVHBI, CTYAEHTaM fydile BCero OCylWecTBNsSTb Ha BECb CEMECTp, NpedycMaTpmeas npw 9ToM
perynspHoe NoBTopeHve NporiaeHHOro Matepuana. MaTtepuan, 3aKOHCNEeKTUPOBaHHbIA Ha NnexkLUusX,
HE0BX0IMMO PErynsipHo OOMOMHSATL CBEASHUSMU U3 TMTEPAaTYPHbIX UCTOYHMKOB, NPEeACTaBNeHHbIX B
paboyein NporpaMMe AUCLMMANHDI, & TAKXe U3 UHbIX UCTOYHIKOB, PEKOMEHA0BAHHbIX
npenogasatenem. Mo kax oo U3 TeM Ons CaMOCTOATENbHOrO U3y4YeHusl, MPUBEOeHHbIX B paboyeii
nporpamme OUCUMNAWHBI, CNeAyeT cHavyana npoynTarb PeKOMeHO40BaHHY0 NuTepaTtypy 1 npu
HE0OX0IMMOCTI COCTaBUTb KPaTKUIA KOHCMEKT OCHOBHbIX MOMOXEHUA, TEPMUHOB, CBEAEHUN,
TpebylowWwmnx 3anoMMHaAHUS 1 SBASIOWWXCS OCHOBOMONAratowWwmMi B 3TOM TEMe U A1 OCBOEHUS
nocnenytowWwmnx pasnenos Kypca.
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Bup pabot MeTtoaunyeckue pekomeHaauum

npeseHtaums | [lns noaroToBkM NpeseHTaunn pekomeHayeTtcsa ncnonb3osatb: PowerPoint, MS Word, Acrobat
Reader. Camas npoctas nporpamMma onas cosnaHus npeseHtauuii - Microsoft PowerPoint. Lns
MOArOTOBKM Npe3eHTaummn Heobxoamnmo cobpatb 1 06paboTtatb HavanbHy MHOPMALMIO.
[MocnepoBatenbHOCTb MOArOTOBKM NPEe3eHTaunm:

1. YeTtko cchopmynunposarthb Lenb npeseHTaumnm.

2. Onpenenutb kakos ByaeT doopMaT NpeseHTaLun: X1BOe BbICTYNNeHUe (TOraa, CKonbko byaeT ero
NPOOOMXUTENBHOCTD) UM SNEKTPOHHASA pacchinka (KakoB ByaeT KOHTEKCT Mpe3eHTaLmnm).

3. OT06paTh BCIO CoAepXaTeNbHyO YacTb 4151 MPE3EHTALMN W BbICTPOUTL NOTMYECKYIO LIEMOYKY
npencTaBneHuns.

4. OnpepnenuTb KOYEBbIE MOMEHTLI B COAEPXaHUN TEKCTa W BbIOENNTb WX,

5. Onpenenntb BUAbI BU3yanu3aumm (KapTuHKK) Ons 0TobpaxeHus nx Ha cnalifax B COOTBETCTBUN C
NOrNKOW, Lenbio 1 cneumdukon matepumana.

6. Mopobpatb AnsaiiH 1 oopmaTMpoBaTh cnaiapl (KONMYECTBO KAPTUHOK U TEKCTA, X
pacnonoxeHue, LBET 1 pasmep).

7. MNMpoBeputb BU3yasnbHOE BOCNPUATME Npe3eHTaumnm.

YCTHbIA onpoc | [lnsi noAroToBKM K yCTHOMY Onpocy HeobXxoouMo TwatenbHo npopaboTtaTtb Matepuan nekuni, a Takxe
LOMOMHUTENBHbBIX UCTOYHWKOB (Y4eBHMKOB, METOAMNYECKUX NOCOBUI, MHTEPHET-pecypcoB). Ha
OCHOBaHWW 3TVX MaTepranoB PEKOMEHOYETCS NOAIrOTOBUTL KOHCMEKT. [Ins yooBNETBOPUTENBHOIO
pe3ynbTaTta npennonaraeTcs FpaMoTHbIA U YETKMIA OTBET HA NOCTaBNEHHDBIN NpenofaBaTenem
BOMpPOC.

Hay4HbIiA HayuyHbili noknan nogpasymeBaeTt coboii yrnybneHHoe nsydeHune BblbpaHHoi TeMbl. Heobxonmnmo
noknan, Cepbe3HOo OTHECTUCH K MocTaHoBKe 3agadn. Obs3atenbHO NPUBECTM KNaccuagouKaLmio N3BECTHbIX
NaHHbIX (Matepuana), BblAeNnTb OTAENbHO aKTyanbHYytO 4acTb, KPUTUYECKN PACCMOTPETb
nepcnekTMBHOCTb HanpasneHns. CxeMbl peakunii HE06X0ANUMO NPeacTaBnsTb C NOMOLLbIO
ChemDraw.

aK3aMeH OKk3aMeH MOXET NPOBOANTLCS B MUCbMEHHOW U YCTHOM goopmax. [oaroToBka NpoBOANTCS MO
NEKLMOHHOMY MaTtepuany, TakXXe UCnob3yeTCs OCHOBHAS U LOMOMHUTENbHASA NMTepaTtypa.
PekoMeHoyeTCs [ONONHUTENBHO MPOCMOTPETL MaTepUanbl CEMUHAPCKUX 3aHATWIA. Ha ak3ameHe
HeobxoaMMO NpoayMaTh MNaH OTBETA W YETKO M3NOXWTb MaTtepuan, Aatb OnpeaeneHne OCHOBHbIX
MOHATUI, [aTb KPATKOE OnMcaHmne sIBNEHWA, NPUBECTY NMPUMEPDI.

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30oBaTeNbHOro
npouecca no gucuunInHe (MOAyno), BKNOYasi nepeyeHb NPOrpaMMHOro o6ecneyeHus 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

OcBoeHune gucumnnmnHbl "BrioxmMmns” npeanonaraeT UCrosib30BaHWe Ceyiowero nporpaMmMHoro obecneyeHuns un
VNHCPOPMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauwnoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT odoucHoro nporpammHoro obecnedveHusi Microsoft Office 2010 Professional Plus Russian
Bpaysep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader Xl

YyebHo-MeToAMYECKan nutepatypa ons JaHHOW AUCUMMNANHBI UIMEETCS B HANMYUK B SNEKTPOHHO-6MBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoi npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" cogepXuT npon3sBeneHns
KPYMHEWLWNX POCCUACKNX Y4EHBIX, PYKOBOAUTENEN roCy1apCTBEHHbIX OPraHoB, NpenoaasaTeneil Beaylmx By30B CTPaHbl,
BbICOKOKBaNMULMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cgoepax busHeca. PoHn 6nbnmotekn cpopMmnpoBaH ¢ y4eToMm
BCEX N3MEHEeHWn 0bpa3oBaTefbHbIX CTAHOAPTOB W BKOYAET y4ebHMKK, y4ebHble nocobus, y4ebHo-MeToanyeckme
KOMMNeKChbl, MOHOrpadouun, astTopedpeparbl, AMccepTaLmnm, SHLMKNONELNMN, COBaPW U CNPaBOYHNKN,
3aKOHOAATENbHO-HOPMATMBHbIE AOKYMEHTbI, CeunanbHbie Nepuoanyeckme N3faHns u N3aaHus, Bbinyckaemblie
uspartenbctesamu By30B. B HacToswee Bpems O5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeHOBAHMSAM (oeaepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-MeToamYeckas nutepatypa ons LaHHOW ANCLMNAUHBI UMEETCS B HANNYMU B ANEKTPOHHO-BMBNNOTEYHON crncTeme
NapatenbcTBa "MlaHb" , BOCTYN K KOTOPOW npenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkntoyaeT B cebs
9NEeKTPOHHbIE BEPCUM KHUM n3patenbcTtea "flaHb" 1 opyrux Beoylwmx n3natenbcTs y4ebHon nutepatypbl, a Takxe
9NEKTPOHHbIE BEPCUMN MEPUOANYECKNX N3[aHNI MO €CTECTBEHHBIM, TEXHUYECKMM 1 FTYyMaHUTapHbIM Haykam. 95C
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaType 1 HayYHbIM NEPUOANYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHBIX HANpPaBneHuiA ¢ cCoBNoAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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YyebHo-mMeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvaowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCs 3NeKTPoHHON BmubnunoTtedHoin cuctemoit (36C), npepoctasnsatoweld 4ocTyn
yepes ceTb VIHTepHEeT K y4ebHoi nutepaType 1 OONoAHWUTENbHBIM MaTepunanam, NprobpPeTeHHbIM Ha OCHOBaHWUW NPSMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTu oopMmnpoBaHns PoHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.

11. OnucaHue maTepuanbHO-TEXHUYecKon 6a3bl, HEOOGXOAUMOW ANs OCYLLECTB/IEHUs 06pa3oBaTeNnbHOro
npouecca no aucuunnuHe (Moayno)

OcBoeHue gucumnnuHbl "BruoxuMmns” npeanonaraet UCMoNb30BaHWe Cneaylolero MaTepranbHO-TEXHUYECKOro
obecneyeHuns:

MynbTumeaunitHas ayautopus, BMecTMocTblo Honee 60 Yenosek. MynbTumMeauinHas ayantopust COCTOUT M3
WHTErpUPOBAHHBIX MHXEHEPHbIX CUCTEM C €AUHOIA CUCTEMON yNpaBieHNs, OCHaWEHHass COBPEMEHHbBIMW CPeaCTBAMM
BOCMNPOM3BEeaAeHWS 1 BU3yanuaaumm nioboi Buoeo 1 ayamo MHopMauum, nony4eHns 1 nepenadn anekTpoHHbIX
IOKYMeHTOB. Tunoeasi KoMnnekTauns MynbTUMeANAHOM ayaMTOpuA COCTOMT N3: MyNIbTUMEONAHOIO NPOEKTOPA,
aBTOMaTN3MPOBAHHOMO NPOEKLUMOHHOI0 3KpaHa, akyCTUYeCKO CUCTEMBI, a TakXe MHTePaKTUBHON TPUBYHbI
npenonasaTens, BKNOYaoLWen Ta4y-CKpMH MOHUTOP C AnaroHasnbio He MeHee 22 OWMOB, MePCOHAaNbHbIN KOMMNboTep (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHdbepeHL-MNKPOdOoH,
6ecnpoBoaHoit MUKPOOOH, 610K ynpaeneHust obopyaoBaHueM, nHTepdpelickl noaknodeHusi: USB,audio, HDMI.
NHTepakTuBHas TpubyHa npenoaasatenst aBnseTcs KNoYeBbIM 3IEMEHTOM yrpaBneHns, 06 beanHSIOWMM BCE YCTPOMCTBA
B eOMHYI0 CUCTEMY, U CNY>XXUT NONHOLLEHHBbIM paboynm MecToM npenoaasatens. MNpenogaeaTtenb UMeeT BO3MOXHOCTb
NIerko yrnpaensiTb BCeli CUCTEMON, HE OTXOAS OT TPUOYHbI, 4TO NMO3BOMSIET NPOBOAUTL NEKLIMKN, MPAKTUYECKUE 3aHSATUS,
npeseHTaunn, sebuHapbl, KOHGEPEHUMN 1 Apyrue BUabl ayAMTOPHON Harpy3km obydatolwmxcs B yA06HOM U OOCTYMNHOW
NS HUX goOPME C NPUMEHEHEM COBPEMEHHbBIX MHTEPAKTUBHbIX CPeACTB 00y4eHNs, B TOM YUCNE C UCMOMb30BaHUEM B
npouecce oby4eHusi Bcex KoprnopaTunBHbIX pecypcoB. MynbTuMenniiHas ayaMTopust Takxke ocHaleHa WUPOoKOMoNoCHbIM
[IOCTYNOM B ceTb MHTepHeT. KoMnbioTepHoe 06opyaoBaHMEM NMEET COOTBETCTBYIOWEE NNLIEH3NOHHOE NPOrpPaMMHOe
obecneyeHue.

12. Cpe,IJ,CTBa apgantauumuv npenogasaHus oUCUNMJIUHDI K I'IOTpEGHOCTSlM oﬁyuarou.mxcn WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300PO0BbSA

npl/l Heobx0aMMoCT B O6pa3OBaTeﬂbHOM npouecce NpuMeHsaTCa cnegyouwme MetTonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPpOopMaLInUK 06y‘-IaFOLIJ,I/IMI/ICﬂ nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIN 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe ANl pa3nnYHbIX NONb30BaTenei;

- CO30aHNe KOHTEeHTa, KOTOprIZ MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 notepun OaHHbIX WK CTPYKTYpPbI,
npenycMoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/I9! TeKCTta un m306pa>|<eH|/||7| 6e3 noTtepun Ka4ectea, NpenyCcMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHve BO3MOXHOCTEW AJis 06y4atowmMxcsl BOCIPUHUMATb OLHY M Ty XXe MHPOPMaLMIO U3 PasHbIX MCTOYHVKOB -
Harmpumep, TaK, 4Tobbl LA C HAPYWEHWAMY Clyxa NoNyyYani MHGOPMALIMIO BU3YalibHO, C HAPYIUEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHVEe NPorpaMMHbIX CpencTs, obecrneynBatomx BO3MOXHOCTb OCBOEHUS HAaBbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YNCNe BUPTYanbHbIX nabopaTopuin U CUMYNSLNOHHBIX
TEXHONOIMIA;

- MPUMEHEHVE OMCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTMIA 4f1s Nepeaayyn MHGOpPMaLum, OpraHn3auun pasnnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A1t MPOBEAEHNS BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOAENCTBUS| BCEX YHACTHUKOB
JOUCTaHUMOHHOIO 06y4YeHUst, NPOBELEHUS CEMUHAPOB, BBICTYMIEHUS C AOKNALaMU U 3aLMTbI BEINOSHEHHBIX paboT,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPUMEeHeHne OUCTaHUNOHHbIX o6pasoBaTeanb|x TEXHONOrnn ang opraHusaumm (pOpM TekyLlwero n npomMexyTo4Horo
KOHTPONA;

- yBENNYEHME NPOOOMXNTENIbHOCTY caa4m oby4atolwmMMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0pOBbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOWEHWIO K YCTAHOBNEHHOW NPOAONXUTENBHOCTY UX CHAYN:

- NPOLONXNTENbHOCTM cAaun 3a4éta Unm ak3ameHa, NPoBOAMMOrO B MUCbMEHHOI ¢popMe, - He Bonee YeM Ha 90 MUHYT;

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

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByyatowWwerocs npu 3awmnTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 y4ebHbiM nnaHom no HanpasneHuio 04.04.01
"Xummna" n marmctepckoin nporpamme MegnumHckas xumus .
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