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IHosicuuTennLHAA 3aIHCKA

O0BeM IUCIUAIUINHEL 4 3.€.
1. Pe3yabTaThbl 00y4eHHUs1 O JUCHHUILIHHE (MOIYJII0), COOTHECCHHBIE C MHUKA-TOPaMH
JOCTH>KEHUS] KOMIIETEHIIUH, YCTAHOBJICHHBIMH  00pa30BaTeIbHON MPOrpaMMon

CTPYKTYpHO-(DYHKITHO-
HaJIbHOM OpraHu3alvy,
UCIOJIB30BaTh  (hU3HO-
JIOTHYECKUE,  IUTOJO-
THYECKUe,  OMOXUMHU-
yeckue, Ouodusndec-
KM€ METOJbl aHalln3a
JUISL OLICHKH W KOPPEK-
UM COCTOSIHUSI KHBBIX
OOBEKTOB W MOHHUTO-
pHUHra Cpelbl MX 0OHTa-
HUS

YeCKUX OOBEKTOB, OIH-
pasicb Ha 3HaHHE CTPO-
eHus1, QyHKIU OMOMO-
JeKy1 W CyOKIIeTod-
HBIX KOMIIOHEHTOB, HX
OMOXMMUYECKHUX xa-
PaKTEPUCTUK, nyTen
MeTabonusmMa U HpPUH-
[IUIIOB €T0 PETYJIALUU.

OIIK-8 CmnocoGeH wuc-
MOJIb30BaTh METO/IbI
coopa, 06paboOTKH, CHC-
TEMaTU3alMd W Tpel-
CTaBJICHHS TIOJICBOW U
nabopaTopHoit uH(Op-
MalliH, MPUMEHSATh Ha-
BBIKH pabOThl C COB-
peMEeHHBIM  00opyI0-
BaHUEM,  aHAJIHM3UPO-
BaTh TIOJYYCHHBIC pe-
3YJITATHI.

U-20nk-s Hcnonb3yer
METOJIbI cOopa, o0Opa-
OOTKH,  CHCTEMAaTH3a-
MU W TIPEJCTABIICHUS
nabopaTopHoii uHOP-
MaIiy, ¢ TPUMECHECHUEM
COBPEMEHHOT0  000py-
JIOBAHWSI, aHAIA3HPYET
pe3ynbTaThl  JKCIIEPH-
MEHTAJILHOTO W3yYeHUS
OMOJIOTHYECKUX OOBEK-
TOB

KoMmnerennun Nuaukaropsl Pe3yabTaThl 00yueHUs 0 JUCHUILIMHE
JMOCTHKeHHUS (MoayJi10)
KOMIIeTeHIIM it
OIIK-2 Cnoco6en npu- | U1-3onk2 OuenuBaer | 3HaTh:
MCHSTH MIPUHIIAIIBI | COCTOSIHME ~ OWOJIOTH- | - XUMHUYECKHI COCTAaB >KHUBBIX OpraHU3-

MOB;

- cTpoeHHe, Kiaccu(ukauuioo U OHuono-
THYECKYI0 pOJib OenKoB, (epMEeHTOB,
JMIUJOB, YTIEBOJOB, BOAOPACTBOPUMBIX
U JKUPOPACTBOPUMBIX BHUTAMUHOB, HYK-
JIEMHOBBIX KHUCJIOT;

- XUMHUYECKYID TPUPOLY M MEXaHU3M
JENCTBHSI TOPMOHOB;

- 0o0myI0 XapaKTepUCTHUKY OOMEHHBIX
IPOIIECCOB B OPTaHU3ME;

- OMOXUMUIO pa3NUYHBIX TKaHEH opra-
HU3Ma.

Ymern:

-M3JIaraTh ¥ KPUTUYECKH aHAJIM3UPOBAThH
obuienpodeccruoHanbHy0 HHPOPMALIHIO;
-IJIAHUPOBATH U CAMOCTOSITEIIEHO BBITIOJ-
HSTH JIa0OpATOPHBIE UCCIICIOBAHMUS.
-TPaMOTHO TPHUMEHSATH OCHOBHBIE COB-
pEeMEHHbIE J1a0OpaTOPHBIE METOMABI Ka-
YECTBEHHOTO M KOJIMYECTBEHHOTO aHa-
au3a OMOOPraHNYECKUX COEIMHEHHH.
Biaanern:

-HaBbIKAMH HKCIIEPUMEHTAIbHON paboThI
n coOJrofeHusl MpaBUi TEXHUKU Oe30-
HacHOCTH;

-MeToJlaMH HaOJIOJCHUST W HWHTEpIIpe-
TaI[UU DKCTIEPUMEHTAIIBHBIX JaHHBIX.

2. Coaep:xkaHue TUCHUILIUHBI (MOXYJIs1)

Tema 1. BBeaenue.

buoxuMusa kak Hayka O BEUIECTBAX, BXOJAIIMX B COCTaB JKUBBIX OPraHW3MOB, UX IIpe-
BpamieHusix. Ponp 1 MecTo OMOXUMHUU B CHUCTEME OMOJIOTMYECKHX HayK. 3HaueHHWe OMOXUMHUU
JUTSL METUITUHBI, CENTbCKOTO X035iCTBa U MPOMBINIIEHHOCTH. KpaTkast uctopusi OMOXHUMHH.

Tema 2. XuMHYeCKMH COCTAaB IKHBOIO OpPraHu3Ma (3JIEMEHTAPHBIH W
MOJICKYJISIPHBIH).

®opmbl 1 OHOJIOTHYECKasT POJIb MUHEPATBHBIX BEIIECTB B OpraHu3Me. MUKPOIJIEMEHTHI.
Maxkpoanementsl. Kimaccudukarys OMOreHHbIX 2IeMEHTOB.

Tema 3. AMMHOKHCJIOTBI.

Knaccudukanus, ¢usnko-xumudeckre cBoiicTBa. [IpoTenHOreHHBIE aMUHOKHCIOTHI, UX
kinaccuukanus. 3aMEHHMbIE W HE3aMEHHMbIC aMHUHOKHCIOTHL. Penkue aMHUHOKHCIOTHI.
[Tentuanas cBs3b. KauecTBeHHBIE YHHBEpCATbHBIC M CHENU(UYSCKUE PEaKIUd HAa aMUHOKHC-
JIOTHI U O€JIKH.



Tema 4. Besakn, cocraB, cTpoeHue.

buonornueckne GpyHkimu 6enkoB. PUOPUIUTSIPHBIE U TIIOOYISPHBIC OCNKU. Y POBHH CTPYK-
TYpHOH OpraHu3anuu OENIKOBON MOJIEKYNbl. YHHUKaJdbHAas NEpBUYHAs CTPYKTypa Kak OCHOBA
MHOTO00pa3usi OenkoB. Btopuunas (a-crupanb, B-CTpyKTypa), TpeTHUYHAs, YeTBEpTHUYHAs
CTPYKTYpbI. Jlucynbduanbie 1 BOJOPOJIHBIE CBSA3H, HOHHBIE U THIPOGOOHBIE B3aUMOCHCTBHUS.
Jowmensbl. Kitaccudukamnust GEIKOB: MPOCTHIE U CIOXKHBIC.

Tema S. ®u3nKO-XMMHYECKHE CBOICTBA 0€JIKOB.

MonexynsipHasi macca 6enkoB. BricanuBanue. [lenarypanms. Penatypanus, HM3o03nextpu-
yeckoe coctosiHue. M3oamekTpuueckast M n30MoHast Touka 6enkoB. CozpepikaHue O€IKOB B opra-
HaX ¥ TKaHAX. MeTo/bl KOJIMYECTBEHHOTO OIIPEICIICHUS COIepKaHMs OelKa.

Mertoabl onpeaeneHnss aMUHOKUCIOTHOM MOCIe10BaTeIbHOCTH B MoJieKyJie Oenka. Ilpen-
CTaBHUTENH KUBOTHBIX 0enKOB. [IpencTaBuTeny pacTUTEIbHBIX OCITKOB.

Tema 6. Hyk/ienHOBbIE€ KHCJIOTBI.

MeTo1bl BbIIEIEHUS HYKJIEMHOBBIX KHUCIOT. XUMUYECKUN COCTaB HYKJIEHMHOBBIX KHUCIOT.
[TypuHOBBIE U NUPUMHIMHOBBIE OCHOBAHMS. YTIJIEBOAHBIE KOMIIOHEHTHI HyKiIeoTunoB. Hymeo-
sunbl. Hykmeotwnbl (MoHO-, au-, Tpudocharusie). Hykneosuanomudocdarer. [uxmmueckue
HYKJICOTU1bl. MOHOHYKJICOTUCOAEPIKAIME COeIMHEHMs], Onooruueckas ponb. HykneornHsie
KopepMeHTHI. THIBl HYKJICHMHOBBIX KHCIOT, X (DYHKIHMH, JIOKaIU3anus B Kietke. CTpyKTypa
HYKJIEMHOBBIX KHCJI0T. KoMmuuMeHTapHble napbl HykineoTuoB. IlpaBuno Yapradda. Yposuu
CTPYKTYpHOM OpraHu3alMM HYKJIEMHOBBIX KHUCIOT. B-ctpykrtypa JHK (aBoiinas cnupaib
Yorcona-Kpura). Jlenatypanus u penatypanus JIHK. Cynepcnupamuzamus JJHK. ['uctons! u
CTPOCHHE XPOMATHHA.

Tema 7. @epMeHTHI.

Xumuueckass mpupoja (GepMeHToB, MX Ouonorudeckas poib. CrTpoeHue (epMeHTOB.
AKTUBHBIH U ajutoctepuyeckuil eHTp. KodepmenTsl, mpocrernyeckue rpymnisl. M30(hepMeHTHI.
MynbTrdepMeHTHBIE KOMIUIEKCh. DepMeHT-CyOCTpaTHbI KOMIUIEKC. (DU3NKO-XUMHUYECKHE
cBOMcTBa (pepMEHTOB. AKTHUBALUS, UHTHOMpOBaHUE GepMEHTOB, onTUMYyM t, pH.

depMeHTAaTUBHBIN KaTanu3. MexaHusMm JeiictBusi ¢pepmeHToB. Kunernka depmeHTaTHB-
HBIX IpoueccoB. PU3NYECKUN CMBICI KOHCTAHThl CKOPOCTH XMMHYECKOH peakiuu (3HepreTu-
yecKas AMarpaMMa peaxkiuu, epexoqHOe COCTOSIHUE, YHEPT U aKTUBALUH).

VYpaBuenue Muxasnuca-bpurrca-Xonneitna. Koncranra Muxasnuca. I'papuueckue mero-
Ibl aHau3a (epMEHTATUBHBIX peakiuil. Jlokanuszanus ¢pepMeHToB B KieTke. HomeHnkmnarypa u
KJaccupukanus GepMeHTOB.

Tema 8. JInnuael.

Jlunupasl, omnpeneneHue, 6uonornyeckue ¢ynkunu. Knaccudukanums. JunuaHele MOHO-
MEpBI.

Kupnsle xucnorsl. He3ameHHMble XUpHbIE KUCIOTHI. HachllieHHBIE M HEHACBHIIICHHBIE
JKUPHbIE KUCIOTHI. [l0TMeHOBbIE JKUPHBIE KUCTOTHI.

ITpocteie munuasl. XKupel. Ctpoenue, pyHkuuu. Bocku, coctaB, cTpoeHue, 6uonoruyec-
Kasg posb. CTEpUHBI, CTEPUABI, CTEPOUbI, XOJECTEPUH, CTPOCHHE, CBOWCTBA, OMOJOrMYecKas
posb. Croxxnble Tunuasl. @ochomunusl (kedanus, seuntuH). [mukomunuasl. JIMmonpoTeuab.
buonoruueckas posnb. Jlunuasl KUBOTHBIX 00BEKTOB. IlperncraBuTeny JIUNNAOB PacTEHUM.
[TurmenTsl. Kapotunounsst (a-, -, y-KapoTHHBI), PUKOOHIUIPOTEHUHBI.

Tema 9. YrieBoanl.

buonoruueckas poib yrieonos. Knaccudukanus u HOMEHKIIaTypa yriieBoJoB. MoHoca-
Xapuabl, UX u3oMepus U KoHpopmaruu. OCHOBHBIE MPEICTABUTEIN MOHOCAXapHI0B, UX CTPYK-
Typa, CBOMCTBA M PACIPOCTpaHEHHE B mpupoze. I muko3uasl. Onurocaxapuasl, X CBOWCTBA U
pOJIb B )KMBBIX OpraHU3Max.

[Tonmucaxapuapl: cocTaB, THIBI CBsi3ed, BeTBieHue. Kiaccudukanus mnonvcaxapuion, UX
(GyHKLIMU B )KUBBIX opranu3max. ['omo- u rerepononucaxapusl. [lonucaxapuisl Bogopociei.

[Tporeornukanel. 'nuxonunuasl. [lepBuunasi, BTOpuuHass U Oojiee BBICOKHE YpPOBHH
OpraHu3alUy MOJIMCaXapUI0B, TIUKOIPOTEHIOB, CYIb(OMOTUCAXAPOB.

Tema 10. BuTamuHBI.

Buramunsl, knaccudukanus, Ouojoruueckas poiib. ['MIOBUTaAMHHO3, THIIEPBUTAMUHO3,



ABUTAMHHO3.

Booopacmeopumvie sumamunvr. Butamunsl rpynmnsl B (B1, By, Bs, Bs, Bg, B12). Butamun
C. Buramun P. ®onueBass kuciora. bUOTHH, cOCTaB, CTpOEHUE, CUMIITOMBI MPU HEOCTATKE,
HOpMBI TOTpebsieHusi, Ouonornyeckas poiib. Coaep’kaHue BOJOPACTBOPUMBIX BHUTAMHHOB B
pPacTUTENBHBIX U )KUBOTHBIX 00BEKTaX. Kupopacmeopumvle 6umamumbl.

JKupopacteopumbie Butamusbl (A, D, E, F, K, Q), coctaB, cTpoeHune, HOpMbI TOTpeO-
JIeHUs, CHMIITOMBI NPH HEJO0CTaTKe, Ouonorndeckas poib. CopepikaHue >KUPOPACTBOPUMBIX
BUTAaMUHOB B PACTUTENIbHBIX U )KUBOTHBIX OOBEKTAX.

Bumamunonooobnsie sewyecmea. CTpoeHUe, CUMIITOMBI TIPU HEJIOCTATKE, OMOJIOTHYECKast
pOJIb, HOPMBI TOTpedneHus. Aumusumamunsl. llpeacraBurenu, OMOIOrUYECKas POIb.

Tema 11. I'opmoHbI.

Ob6mee noustue o ropmoHax. Homenknarypa u kinaccudukanusa. CTpyKTypa TOPMOHOB,
PEryJsius CeKpelMy, MEeXaHW3M JeHCTBHs, Ouonoruyeckas poib. ['OpMOHBI TrHIOTazamyca,
runoduza. ['OpMOHBI MapallUTOBUAHBIX >Kejie3 (MapaTropMoOH, KajbIUTOHUH). [ OpMOHBI
[IUTOBUTHOW Kele3bl (THPOKCUH, TPUHOATHPOHHWH). ['Wro- w runpe@yHKIUsS HIUTOBHIHOU
xKene3bl. ['OpMOHBI  MOKETYJOYHOM  Kene3bl  (MHCYJIMH, TJIIOKaroH, COMAaTOCTaTHH,
NAaHKpEaTUYECKUH MOaUnenTua). I'opMoHbl Haano4eyHUKoB. ['OpMOHBI 10NIOBBIX jkene3. XKeH-
CKHE TMOJIOBBIE TOPMOHBI. My»XCKHeE MOJIOBbIe TOPMOHBI. XUMHUS, AeiicTBue, pyHKUKUU. ['OpMOHBI
TUMYCA.

Tema 12. Meradoan3m. O01IHe MOJI0KEHUA

Metabonu3m, kaTabonu3m, anaboau3M. [I[poMexyTouHbIii 1 KOHEUHBIH 00MEH. AIPOOHBIH
U aHa’poOHBIA pacnan BemecTB. KoHeuHble MPOAYKTHI MeTabonu3Ma. DJHepreThdeckas |
rutacTueckas pyHKIus oOMeHa BemecTB. EAMHCTBO 0OMEH BEIIECTB M SHEPTHH.

OcHoBBI OMO’HEPTeTHKU. MaKpOoIpruuecKue CoOeTMHEHUSI.

AT® — rnaBHBIA MaKpodpr oprann3ma. Makposprudeckue cBsizu. OCHOBHBIE ITyTH 00pa3o-
BAaHMSI MAKPOIPIUUECKUX CBS3EH.

Tema 13. Huxa Kpeoca.

Cxema, OCHOBHBIE PEaKIfH, OKUCIUTEILHO-BOCCTAHOBUTENIbHBIC peakuuu Iukina KpeOca.
®epmenTs nukia Kpebcea.

Tema 14. TepmunaabHoe okucjieHue. JpixareqbHas nenb.

OxucnurensHoe QochopminpoBanue Ha ypoBHe cyocrpara. KodepMeHTh — MPOIYKTHI
okmciurensHbIX  peakmmii  (NAD'/NAD'H; NADP'/NADP'H, y0uXHHOH — yOWUXHHOIN).
KoMnoHeHThl JpIxarenbHOM Lenu W ux Jokanusauus. HAJ[-3aBUCHUMBIE JE€THIpOTreHas3bl.
@®naBuHOBbIE (EPMEHTHI, YOUXUHOH, LHUTOXPOMBI, IUTOXPOMOKCHAA3a. OHEPreTUYecKoe
3HAYEHUE CTYIIEHYATOr0 NMEPEHOCA IIEKTPOHOB.

Tema 15. MeTta60/113M yri1€BO/10B

IlepeBapuBaHue U BcachlBaHUE YIJIEBOAOB B JKEIYJOUHO-KHUILIEYHON TpakTe. Poib riamko-
ruzaposia3. BcacblBaHue NpOAYKTOB Truaposu3a. Ponb mnumieBapuTenbHBIX (PEPMEHTOB.
TpaHCHOPT IJIFOKO3bI B TKAHH.

AHa’poOHBIN pacnaj IIHOKO3bI (CXeMa, SHepreTudeckuil 6ananc). Inukonus. I'ukorenes.
I'mokoneorenes. ['nmukorenonus. [ mukoreHorenes.

AdpoOHBIN MpsAMON U HENpsIMOM pacnaj (cxema, SHepreTudeckuil 6amanc). OKUCIUTENb-
HOe JneKkapOokcuianpoBaHue mnupysata. [lupyBar-mexapOokucia3Hblii KoMIUleKc. brocuHTes
YIJIEBOJIOB.

Tema 16. MeTra0d01m3M JTUNIHA0B.

[lepeBapuBaHue JMMUIOB B KENyIOYHO-KUIIEUHOM TpakTe. BcacbiBaHuEe MNpOIYyKTOB
TUAPOIN3a JTUMKUI0B (BOAOPACTBOPUMBIE U KUPOPACTBOPUMBIE KOMIIOHEHTHI). Pob IUNOIUTH-
yeckux (pepMEHTOB B MepeBapUBaHUM JUNNA0B. JKeTyHble KUCIOThI, CTPOCHUE, OMOJIOTHYecKas
poJIb.

[-okuciieHne KUPHBIX KUCIOT. OKHUCIICHHE HEHACHIIICHHBIX JKHPHBIX KHUCIOT M YKUPHBIX
KHCJIOT C HEYETHBIM YHMCIIOM aToMOoB. JIokanu3anus mpoueccoB pacnaia JUIHI0B.

bruocuHTe3 HACHIIIEHHBIX W HEHACHIIEHHBIX JKUPHBIX KHCIOT. CHHTE3 TpHalMiI-
IIIMIEPUAO0B U (POCHOIUNUIO0B, CTEPOUIOB, POJIb HYKICOTHIHBIX TIEPEHOCUNKOB.

[TpunHuMnBl perynasuuu oOMeHa BelecTB B KieTke. CBsA3b MEXIy OOMEHOM YIJIEBOJOB U



TUnUA0B. Perynsius MeTabondeckux myTel o NPUHIUITY OTPULIATeIbHONW 0OpaTHOMN CBSI3H.

Tema 17. O0MeH 0eJiKoB.

[TepeBapuBanue BcachlBaHWE MPOAYKTOB THaposn3a OenkoB. [lumieBapurenbHbIe TPOTEO-
autnyeckue pepmenTel. Metabonausm amuHoKkucioT. Ilporeccel ne3amMuHMpoBaHus, AeKapOo-
KCHUJIMPOBAHUS, TPAHCAMUHUPOBAHHUS aMHUHOKHUCIIOT, MX OHMOJIOTHYECKas poib, pepmeHTsl. Kitro-
yeBas poJib TJIYyTaMMHOBOW KHCIIOTBI B METabOJIM3Me aMMHOKUCIOT. MexaHu3Mbl o0e3Bpe-
KUBaHHUA aMMHUaKa B opranuzMe. OpHUTHHOBBIN UK U €ro OMOJIornyeckoe 3HaueHue. buocun-
Te3 Oenka.

Tema 18. Buoxumus TkaHei.

buoxumus kpoBu. OU3HKO-XUMHUYECKHI cOCTaB KpoBH. bydepHsbie cuctemsr kpoBu. [1nasz-
Ma KpOBH U €€ XUMHUYECKHI cocTaB. Jlumda. PopMeHHBIE 2JIEMEHTHI KPOBH.

broxumus MbIIIEYHOM TKaHU. benku, yriieBoabl, JMIMIBI, a30TUCTBIE JKCTPAKTUBHBIC
BEILECTBA MBI, MuHepaiabHble BellecTBa. buoxumus MpledHoro coxpamenus. [locmepraoe
U3MeHeHHe B Mblnax. OCOOEHHOCTH MBIIIEYHOI'O COCTABA IMIAJAKMX MBIIIILL.

Buoxumus HepBHOU TKaHW. BroXxuMusi KOCTHOH TKaHH. XUMHUYecKHi cocTaB. OcobeH-
HOCTH OOMEHAa BEILECTB.

3. IlepedyeHb y4eOHO-MeTOAUYECKOT0 o0ecnieYeHHsl TUCHHUIIMHBI (MOIYJIs1)

-  MyJbTUMEAUIHBIE TMPE3CHTAIMOHHBIE MAaTepuaabl 1O JUCHUIUIMHE (MOIYJIIO)
MIPEACTABIIECHBI B 31eKTpOHHOM Kypce B OM1IOC MAY;

- METOIMYECKHE YyKa3aHWs K BBIMOJHEHUIO JIA0OPATOPHBIX W KOHTPOJIBHBIX pPaboT
MIPEACTABIIECHBI B 31eKTpOHHOM Kypce B OM1IOC MAY;

- METOJIMYCCKUE MaTepHallbl JUIsl OOYYAIOIIUXCS 1O OCBOCHHUIO IWCIMILTUHBI (MOIYJIs)
npelcTaBieHbl Ha oduimanbHoM caiite MAY B pasnene «Hbopmanus mo o6pa3oBareabHbIM
mporpamMmam, B TOM YHCIIE aAanTUPOBAHHBIM.

4. ®oH/1 OLIEHOYHBIX CPECTB MO TUCHUILINHE (MOAYJIIO)

SBasieTcst OTIENBHBIM KOMIIOHEHTOM 00pa30BaTeIbHON MPOTrpaMMBI, pa3padboTaH B opMe
OTJIEIbHOTO JIOKYMEHTA, Mpe/CTaBlIeH Ha odunuanbHoM caiite MAY B pazgene «upopmanus
1o 00pa3oBaTEIBHBIM MPOTpaMMaM, B TOM YucIie ananTupoBaHHbIM». DOC BKIIOYAET B ceOs:

- TMepevYeHb KOMIIETEHIUI C YKa3aHHEeM 3TaroB UX (OPMHUPOBAHUS B MPOILIECCE OCBOCHHUS
JTUCLUIUINHBI (MOZYJIf);

- 33J1aHUS TEKYIIETrO KOHTPOJIS;

- 3aJIaHUSI TPOMEKYTOUHOM aTTECTAIUH;

- 3aJ1aHUs] BHYTPEHHEH OIEHKU KauyecTBa 00Opa30BaHMUS.

5. IlepeyeHb OCHOBHOW W /JONOJHHMTEIbHOH Y4yeOHOH JuTepaTypbl  (TeyaTHbIE
U3JIaHUS, DJIEKTPOHHbIE Yy4yeOHble HU3JaHUS U (WIM) PEecypchl SIEKTPOHHO-OMOIMOTEUHBIX
CUCTEM)

Ocnoenas numepamypa

1. Muwanuna, JI. A. Illpakmuxym no Ouoxumuu HcUBOMHuIX: YyueOHoe nocobue OJis
CMYOeHmo8 GblCUUX YUEOHbIX 3a6edeHuUll, 00yuaowuxcs no nanpagienHuro « buonozusay /
JI. A. Muwanuna. — Mypmanck : U30-60 MI'TY, 2014. — 168 c. (sceco 100, u3 nux: ao6-97,
u3-3). Umeemcsa snexmponnvii ananoe 2014 2. — bubauoep.: c.165. — ISBN 978-5-86185-
839-7: 440-24.

2. Cesepun, E.C., Buoxumus [Inexmponnviii pecypc] : yueonux / noo ped. E. C. Cesepuna.
—5-e u30., ucnp. u oon. — M. : F'DOTAP-Meoua, 2016. — 768 c. — ISBN 978-5-9704-3762-
9 — Peswcum oocmyna: _http://lwww.studentlibrary.ru/book/ISBN9785970437629.html

3. Humumpues, A.JI. buoxumus [Dnexkmponnviii pecypc]: yuebnoe nocobue / Jumumpues
AJI. - Dnexmpon. mexcmossvie dannvie. - Capamos: Byzosckoe oopazosanue, 2018. - 111
C. - Peowcum oocmyna: http://www.iprbookshop.ru/74956.html

4. Emenvanos, B.B. Buoxumus [Onexmpounsiii pecypc]: yuebnoe nocooue/ Emenvsanos B.B.,
Maxcumosa H.E., Mouynvckaa H.H. - Dnexmpon. mexkcmoswie oannvle. - Examepunoype:
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http://www.mstu.edu.ru/sveden/education/oop/
http://www.mstu.edu.ru/sveden/education/oop/
http://www.mstu.edu.ru/sveden/education/oop/
http://www.studentlibrary.ru/book/ISBN9785970437629.html
http://www.iprbookshop.ru/74956.html

Vpanvcxuii gpedepanvroviil ynusepcumem, I95C ACB, 2016. - 132 c. - Pescum oocmyna:
http://www.iprbookshop.ru/68228.html

Jlonoanumenshas numepamypa

5. Tuxonos, I'Il. Ocnogvl buoxumuu [Inekmponnvlil pecypc]: yueonoe nocooue/ Tuxonos
I'Il., Founa T.A. — DOnexmpon. mexcmosvie Oaunvie. — M.: Mockoeéckas
2ocyoapcmeennas akademus 600Ho2o mpancnopma, 2014. — 179 c¢. — Peacum docmyna:
http://www.iprbookshop.ru/46495.html

6. IHunuyx, JI.I'. Buoxumus [Dnexkmponnwviii pecypc]: yuebnoe nocobue / IMunyyx JLI,
Sunxesuu E.II., Ipuouna C.b. — Onexmpon. mexkcmosvle Oanuvle. — Kemeposo:
Kemeposckuii mexnonozuueckuti uncmumym nuwesoi npomviuiiennocmu, 2011. — 364 c.
— Peoicum oocmyna: http://www.iprbookshop.ru/14362.html

6. IIpodeccuonanbuble 0a3bl JAHHBIX 1 HH(OPMALNMOHHbIE CIIPABOYHbIE CHCTEMbI

1. https://lib.masu.edu.ru - Drnexkmponnsiii kamanoz 6ubnuomexu MAY ¢ so3modzicrnocmoio
O3HAKOMUMBCA C NEYAMHBIM 8APUAHMOM U30AHUSL 8 YUMATbHBIX 344X OUOIUOMEKU.

2. OFC « Yuusepcumemckas 6ubnuomexa onaauny https://biblioclub.ru

3. O5C IPRbooks http://iprbookshop.ru

4. O5C «Koncynomanm cmyoenmay — http://www.studentlibrary.ru

5.2nexmponnas b6aza oannwvix I5/] « EBSCO» — http://search.ebscohost.com/

6.  Hugopmayuonno-cnpasounas  cucmema HCC  «Koucynomamm  nawocy  —
http://www.consultant.ru/

71.«SLOVARILRU. TIOHUCK 11O  CJIOBAPAM»  (omkpvimwiti  oocmyn) — —
http://www.slovari.ru/

8.«CJIIOBAPU U OHLUKJIOIIEJUNU HA AKAHEMHUKE» (omxpvimuui Ooocmyn) —
http://dic.academic.ru/

7. IlepevyeHb JIMIEH3MOHHOTO H CBOOOJAHO PACIHPOCTPAHSIEMOI0 MPOrPAMMHOIO
obecrnevyeHusl, B TOM YHCJIe 0T€4eCTBEHHOI0 IPOU3BOICTBA

1. Onepayuonnasn cucmema Microsoft Windows Vista Business Russian Academic OPEN.
2. Ogpucnwiii nakem Microsoft Office 2007 Russian Academic OPEN.

3. Ogpucnorii nakem Microsoft Office 2010 Russian Academic OPEN.

4. Cucmema onmuueckoeo pacnosuasanus mexcma ABBYY FineReader Corporate 9.0
(cemesas eepcus), 2009 200.

5. Anmusupycnas npoepamma (Anmusupyc Dr.Web Desktop Security Suite).

8. Obecneyenune 0CBOEHHUS AMCHUILIMHBI JIMI ¢ HHBAJIMIHOCTHIO 1 OB3

OOyuaromuecs U3 ynuciaa nHBaNKUIOB U ui ¢ OB3 obecneunBaroTcs MeYaTHBIMU U (UIIH)
AIIEKTPOHHBIMU 00pa30BaTENbHBIMU pecypcamu B (opMax, aJalTHPOBAHHBIX K OTPaHUYEHUSIM
UX 310POBBS.

9. MaTepuaibHO-TeXHHYECKOe OfecneyeHre TUCHUILUIUHBI (MOAYJIsI) TIPEICTABICHO B
npuinoxenun k OIIOIl «MaTtepualbHO-TEXHUYECKHE YCIOBUS peann3aliii 00pa3oBaTelbHON
[IPOTPAMMBI» U BKIIFOUAET:

- ydeOHBIC ayOUTOPUM JJIS TIPOBEACHHS YYEOHBIX 3aHATHH, MPEAYCMOTPEHHBIX
nporpaMMoil OakanaBpuaTa, OCHAIEHHBIE OOOPYIOBAaHUEM U TEXHUYECKHUMH CpPEICTBAMU
00yJeHus;

- IOMEIIEHUs I CaMOCTOSATEIbHON PabOThl 00YUYaIOIUXCsI, OCHAIIEHHbBIE KOMITBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO TOAKIIOYEHHS K ceTh «MHTepHeT» M oOecmedeHrueM T0CTymna K
AIIEKTPOHHON MH(POPMAIIMOHHO-00pa3oBaTeabHOU cpene MAY;

JlomyckaeTcsi 3aMeHa 000py/IOBaHUS €T0 BUPTYaJbHBIMU aHAJIOTaMHU.


http://www.iprbookshop.ru/68228.html
http://www.iprbookshop.ru/46495.html
http://www.iprbookshop.ru/14362.html
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http://iprbookshop.ru/
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http://dic.academic.ru/

10. Pacnpenesienue TpyA0eMKOCTH 10 BHAAM Y4eOHOIi 1eTeJbHOCTH

Tabmuma 1 - PacnipeneneHue TpyaoeMKOCTH

Bun yuebnoit Harpy3ku Pacnipenenenue Tpya0eMKOCTH AUCHUIUIHHBI IO (hopMam
o0y4eHHS
Ounas
Cemectp Bcero vacos
4
AyIHUTOpHBIE Yachl
Jlexiun 30 30
JlaGopaTopHbie pabOThI 36 36

Yachl Ha CAaMOCTOSITEJIBHYIO U KOHTaKTHYIO paboTy

Hpoqaﬂ CaMOCTOATCIIbHAA u

KOHTaKTHas pabora 42 42
[ToaroroBka K HOPOMEKYTOUYHOH 36 36
aTTecTaluu

Bcero gacoB no qucuumnivige 144 144
DopMBbI TPOMEKYTOUHOM aTTECTAI[MHN U TEKYIIEr0 KOHTPOJIS

DK3aMeH + +
KonndyecTBo KOHTPOIBHBIX PabOT 1 1

Ilepeyensb J1abopaTopHbIX padoT mo popmMam 00yUeHUs

Ne
\ TeMmbl 1a00paTOpHBIX padoT
1 2
Ounas ¢popma
1 YHuBepcanpHble U cielupUYeCKre KaUYeCTBEHHBIC PEAKIINU HA AaMUHOKHUCIIOTHI U OCIIKH.
9 KonnyecTBeHHOE ONpeieieHre BOI0PaCTBOPUMOTo 0eKa (hOTOKOJIOMETPUIECCKUM
OMYPETOBBIM MAaKpO- U MUKPOMETOIOM.
3 KonunuecTBeHHOE omnpe/enenrne BOA0pacTBOPUMOro 6enka (hOTOKOIOPUMETPUUECKUM
MeTosioM Jloypu.
4 Ou3MKO-XUMHUYECKUE CBOWCTBA OeNKOB. BricanuBanue, 1eHaTypalus, U309J1eKTPUUECKOe
coctosiHue. ['maponns.
5 ®epmenThl. KauecTBeHHBIE peakliMK HA OTJENbHbBIE (PEPMEHTHI.
6 Ou3uKo-xuMuyeckue cporictsa pepmMeHToB. CrienupuaHocTh AelicTBus. Bnusuue pH,
TEeMIIepaTyphl Ha aKTUBHOCTH (DEPMEHTOB.
7 KonunuecTBeHHOE onpe/ienieHre akTUBHOCTH NeTNcruHa 1o Metony [IsTHunkoro.
KonuuecTBeHnHbIe onpesiesieHre akTHBHOCTH TPUIICHHA.
8 KonuuecTBeHHOE onpe/ieneHre akTUBHOCTH aMuiia3bl MeTo1IoM Bonbremyra.
KonnuecTBenHoe onpeneneHne akTMBHOCTH JIUMA3kI.
9 Jlununel. KucnoTHoe uncino, 4nucio oMbuieHus, d¢upHoe uncio. Moaxoe guco.
[Tepokcuanoe uncno. AJbIETHAHOE YUCIIO.
10 | AHanu3 XKEeIMYHBIX KUCIOT. DMYJIBTUPOBAHHE KUPOB.
11 | YruneBonpl. KauecTBeHHBIE peaKIuy HA yIIIEBOJIBI.
12 | KosmgyecTBeHHOE OMpeiesieHHe YIIIeBOI0B.
13 | BomopacTBoprMbIe BUTAMHUHBI (KQU€CTBEHHBIC PEAKITUN).
KonnuecTBennoe onpenenenue coaepxkanns ButaMuaa C B OMOJIOTHYECKOM MaTepHraie
14 | togomerpuueckum MeToioM. KonmdecTBeHHoe onpeenenre ButamuHa C B
OMOJIOTMYECKOM MaTepHuase Mpy B3auMOEHCTBUH C 2,0- TUXITIOPUHIO(DEHOTIOM.
15 | )KupopacTBoprMbIe BUTAMUHBI (KAUECTBEHHBIE PEAKIIHH).




