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IHosicHuTEIHLHAA 3aNINCKA

Pabouas nmporpamma 1o bruoxumum KiIeTKH COCTaBlIeH B cOOTBeTCTBUU ¢ TpeboBanusiMu OI'OC
BO no nampasnenuto noaroroBku 06.03.01 buonorus (crenens «bakamaBpy).
PII mpencraBnsier coO0Oil COBOKYIMHOCTh JTUAAKTUYECKHX MAarepuajoB, HAMpaBICHHBIX Ha
pean3alyI0 CONEPIKATCIBHBIX, METOANYECKAX U OPTaHU3ALMOHHBIX YCIOBUM IOATOTOBKH IIO
HanpasieHuto 06.03.01 buonorus.

HucuurumHa «bHOXHMMHS KJIETKM» OTHOCHUTCS K BapuUaTMBHOW wactu Omoka 1 B
CTPYKType 00pa3oBaTeIbHOM MPOrpaMMBbl.

TpynoeMkocTh qucuUIUIMHEL 33.¢./1084.

KOHTaKTHas pabora:

3aHATUS JICKIIUOHHOTO THHa — 124,

MPAaKTUYECKUE 3aHATUS — 264.

WHas KOHTaKTHas padora — 0,34.

CP—-43 4.

KOHTpPOJIb — 26,7 4.

Knrwouesvle cnosa: «OMEH yIJIEBOIOB», «OOMEH O€IKOB», «OOMEH JIUIHIOBY,
«0CO0EHHOCTH OOMEHa BEIECTB B KJIIETKaxX IIEUCHU)», «OCOOCHHOCTH OOMEHa BEILECTB B
KJIETKAaX JKHUPOBOW TKaHW», «OCOOCHHOCTH OOMEHa BEIIECTB M DHEPTUU B KIIETKAX MBIIICUHON
TKaHUY.

CocraBurens: A-p.Ouojor. Hayk, mpodeccop, 3aB. kadenpoit xummuu, nupekrop HUU
KOMIUTeKCHBIX Tipoosiem AI'Y [ukynu6 A.JI.



1. Henu 1 3a1auu AMCUMILUIAHBI (MOTYJIA).

Bommycknuk ~— mporpammbl  0akamaBpuara  JOJDKEH — 00fajath  CENyIOIIMMHU

obwenpogheccuonanvrvimu komnemenyuimu (OIIK):

4 CIIOCOOHOCTHIO MPUMEHATH MPUHIUIIBI CTPYKTYPHOH U (PYHKIIMOHAILHOM OpraHU3aliu
OMOJIOTMYEeCKNX OOBEKTOB M BIAJICHUEM 3HAHUEM MEXaHH3MOB TOMEOCTAaTHYECKON PErymsiuu;
BJIaJICHUEM OCHOBHBIMH (DU3MOJOTMUYECKUMH METOJaMHU aHAJM3a U OLEHKU COCTOSHHS >KUBBIX
cuctem (OITK-4);

4CrIOCOOHOCTBIO  MPHUMEHSTh  3HAaHHE  MPHUHIMIIOB  KJIETOYHOM  OpraHu3aluu
OMOJIOTUYECKIX OOBEKTOB, OMOPU3NIECCKUX U OMOXUMUYECKUX OCHOB, MEMOpPaHHBIX MPOIIECCOB
Y MOJICKYJISIPHBIX MeXaHU3MOB xu3HeaesTenpHocTr (OITK-5);

¢ CnoCOOHOCTBIO TMPUMEHSTH COBPEMEHHBIE SKCIIEPUMEHTAILHBIE METOABl PadOTHI C
OMOJIOTUYECKUMU OOBEKTaMH B TIOJIEBBIX M J1aOOPAaTOPHBIX YCIOBHSIX, HAaBBIKM pabOTHI ¢
coBpeMeHHoi1 annaparypoii (OIIK-6);

-npodeccronanbapiMu komneTeHIusaMu (I1K):

HAYYHO-UCCNe006aMENbCKAA 0eAMENbHOCHb:

4 CHOCOOHOCTBIO AKCIUTYaTHpPOBAaTh COBPEMEHHYIO ammaparypy M 0O0OpyloBaHHUE IS
BBITIOJTHCHHUSI HAYYHO-HMCCIIEIOBATENILCKUX IOJIEBBIX U JIA0OPATOPHBIX OHMOJOTHYECKHX padoT
(TIK-1).

Ilokazamenamu KomnemeHyuil AaAAIOMCA:

3HaHUs OCOOEHHOCTEH MEXaHW3MOB OHMOXMMHYECKHX IMPOLIECCOB, MPOUCXOIAIMIUX B
OpraHU3Me YeI0BeKa Ha KJICTOYHOM YPOBHE;

VMeHUsi XapaKTepH30BaTh XUMHYECKHE IPOLECCH, JIeKallie B OCHOBE IPOIECCOB
KU3HECSITSILHOCTH,

HaeblKU BIAJCHUS COBPEMEHHBIMH METOJaMU KAa4eCTBEHHOTO U KOJIMYECTBEHHOTO
orpeeneHus: MeTabOJIMTOB B PA3IUYHBIX OMOMaTepraIax OpraHu3Ma.

Henp mnpenomaBanus Kypca «buoXumus KJI€TKH» — JaThb CTyI€HTaM 3HaHUS,
HEOOXOMMBIC AJII PACCMOTPEHUs CYHNIHOCTH W MEXaHU3MOB TIPOIIECCOB, MPOUCXOIANINX B
OpraHM3Me 4YeJOBeKa Ha KIETOYHOM YpOBHE; (OpPMHpOBaHHE CHUCTEMHBIX 3HaHUH O
MOJIEKYJISIPHBIX OCHOBAX (PU3UOJIOTHUECKUX (PYHKIIHIA YEIOBEKA.

OCHOBHBIMH 32/1a4aMH U3YUYCHHSI TAHHOW JUCIUILIMHBI SABIISETCS:

-M3y4YeHHE OCHOBHBIX MPOIIECCOB, MPOTEKAIONINX B KIIETKE,

-Hay4YUTh CTYIEHTOB IOJb30BaThCs KapToil MeTabosM3Ma B PAa3IMYHBIX BUJAX KJIETOK U
TKaHel opraHu3Ma U JAPYTUMU OMOXMMUYECKUMU CIIPABOYHBIMH MaTepUaIaMH,

-popMHpOBaHNE  MPAKTHUUECKUX HABBIKOB BBIOJIHEHUS METOAOB Kaue€CTBEHHOTO U
KOJTMYECTBEHHOTO ONpECIICHUs] BAKHEUITNX METabONMTOB OpraHu3Ma B OuoMarepuanax,
dbopmMupoBaHuEe YMEHUI 1 HaBBIKOB JUIsl pEIICHUS TPOOJIEMHBIX U CUTYallUOHHBIX 3a7ad.

2. O0beM IMCHUILUIMHBI (MOXYJISA) 110 BUAAM Y4eOHOH padoThl.
Tabauna 1. O6bem AuCcHMIVIMHBI (0011asi TPYI0EMKOCTD B 3a4€THBIX eJHHULaxX: 3)

Buabl yueOHoil padoThl Bcero Pacnpenesienue no cemecrpam
4acoB B Yyacax
7 cemecTp
OO6mast TPyI0EeMKOCTh JUCITUTITHHBI 108 108
KonTakTHas pabora: 38,3 38,3
Jlexuuu(JI) 12 12

[Tpaxtuueckue 3anstus (113)

Cemunapsi (C)

JlaGoparopnas pabdota (JIP) 26 26
UKT 0,3 0,3
CamocrositenpHast pabora (CP) 43 43
KoHnTposib 26,7 26,7
By uToroBoro KOHTpoJIs HK3aMEH 9K3aMEH




3. Coneprxkanue IMCHUIIHHBI (MOLYJIs1).

Tabnuma 2.- Pacripenenenue yacoB 1o TeMaM M BUJaM y4eOHOM paboThI

Homep
paznena
TCMBI

Haunmenopanue pa3acioB, TCM OUCHUIIJIMHBL

O0BeM B yacax 1o BUIaM

Bcero

J

I13

C

JIP

CPC

Beenenne B Onoxumuto kietku. OOMEH yIiieBoJ0B, OCITKOB, JIUITHIOB.

Tema Nel. DHeprernyeckuii o0meHn. O6meH
yIJIeBO/10B.

DHJIeproHuYEeKne u HK3EPrOHNYECKUE
peakuuu. Makposprudeckie COeIUHEHUS.
CTpykTypHasi OpraHu3anusi W Perylsius
MHUTOXOHJIPUAJIBHOM  JBIXaTE€IbHOW  ICTH.
[TonaTue o crenupUUECKUX M OOIUX MYTAX
Karabonusma. OxucianTensHoe
NeKapOOKCUIIMPOBAHNWE  MHPOBUHOTPATHOM
KUCIOTHI. [{MKIT TMMOHHON KMCIOTBHI.
OCHOBHBIE YTJIEBOBI KHUBOTHBIX, X
cofiepaHKe B TKaHAX, OMOJIOTUYECKasi POJib.
[lepeBapuBaHue 1 BCachIBaHUE YITICBOJIOB.
OO6meH MoHO-U aucaxapunoB. Hapymenus
oOMeHa.

22

10

Tema Ne 2. OOMeH O€NKOB.

OOmast cxemMa MCTOYHHKOB M IyTeH
pacxomoBaHuss aMUHOKHUCIOT. OOmme myTH
KaTaboIm3Ma AMUHOKMCJIOT:
TpaHCaMHUHHUPOBAaHUE, OKHCIIUTENBHOE
JI€3aMUHUPOBAHUE AMHUHOKHUCIIOT, HEMPSAMOE
NI€3aMUHUPOBAaHKUE, JIEKapOOKCUIUPOBAHHE.
buonornyeckoe  3HadeHue. OcobeHHOCTH
06M6Ha OTOCJIBbHBIX aMHUHOKHUCIIOT.

Koneunsle MpOXYKTHI  a30THCTOTO  OOMEHa.
OCHOBHBIC HUCTOYHHUKU aMMHaKa B OpraHusMe,
0663Bpe)KI/IBaHI/IC aMMHakKa B MECTEC O6pa30BaHI/I}I.
buocunte3 MoueBuHbl. HapyiieHue mpoiieccos
06pa3OBaHI/I}I " BBIBCIACHUS MOYCBUHBI.

24

12

Tema Ne 3

OOMeH munuIoB. Baxkuennme mumuas
TKaHeW yenoBeka. PesepBHbIie u
MPOTOIIA3MATHYECKUE JTUTTHIBI.
Knaccudukanust munuao. OcoGeHHOCTH
CTpOEHUS U OOMEHA TPUAIMIITTIUIICPUIOB,
BXXKK, xonecrepuna, CIOKHBIX JIUTUIOB.
Hapymienust oOMeHa Tumuos.

18

Tema Ne 4

OcobeHHOCTH OMOXUMHUYECKUX MPOIIECCOB B
KJIETKax MEYEHOUYHOMU, )KUPOBOM, MBIIIICYHOMN
TKaHEM.

14

13

NKT

0,3

HToro

108

12

26

43+26,




4. CamocrosiTe1bHasA padoTa 00y4arIIuXCcst
Tabnuna 3. ConepikaHue caMOCTOSTEILHON paOOThI CTYICHTOB

n/

Bun
CaMOCTOSITCIILHOU
paboThI

Paznmensr (Momxynu) Ui TeMbl
paboueii mporpamMMbl

dopma OTYETHOCTH

Hnousuoyanvroe
oomauiHee
3a0anue

«OcobeHHOCTH OMOXUMHUYECKUX
IIPOLIECCOB B OT/EIBHBIX COMAaTHYECKUX
KJIETKaxX»

«IIporonnas Teopust Muruemnna»
«bunoxumus arepockieposa. MaxkTopel
pHUCKa»

«buocuMHTE3  JKHUpPHBIX  KHCIOT C
JUIMHHOM 1I€NbI0 YITIEBOJIHBIX ATOMOB
(Cig u 60mpmie C-aroMOB).

YCTHBIE 1 MMCHbMEHHBIE
OTBCTHI HA 3aHATHUAX.

Pegepamut

«OHepreTHuecKuii oOMEH B HEpPBHOM
TKaHU; 3HaueHHE a’pOoOHOro pacnaja
IJIFOKO3BL.»

«JlemoHupoBaHue U MOOMIM3aLUA
KHUPOB B JKUPOBOM TKaHU: PETYISLIMS
CHHTE3a M MOOWIM3alUU  KHUPOB.
OxupeHue.

«DHepreTnyeckuit 0OOMEH B MBIIIIAX»
«BbiBeneHne u3 opraHusMa
XOJIECTEpUHA M JKCIYHBIX  KHCIIOT.
I'unepxonecrepuumus u ee
IIPUYUHBL»
«Crieuunguyeckue yTH
OTZIEIIBHBIX aMHHOKHCIIOT
BBIOOPY)»

oOMeHa
(o

BricTyruienus ¢ JoKIagamMu u
pedeparamu.

[Toka3 npe3eHTanuii Ha
3aHSTUSIX C HUCIIOJIb30BAHUEM
MYJIBTUMEIUNHOTO
o0opymoBaHUs

Jloknao

Pons meueHu B oOMeHe YINIEBONOB,
JTUTHUI0B, O€TKOB (TI0 BEIOODY).
dopMHUpOBaHUE KOCTHOM TKaHU. Poiib
KaJIpIIUs U BUTamMuHa /.

[Toka3 npe3eHTanuii Ha
3aHATUIX C UCIIOJIb30BAHUEM
MYJIBTUMEAUHHOTO
obopynoBaHus

Camonoozomoska

MEXaHU3MBI
COKpaIieHus 51

buoxumnueckue
MBIIIICYHOTO
paccrnabneHusl.
®OU3NO0IOTUUECKH AaKTHBHBIC ITCITHIbI
MoO3ra.

buoxumus BO3HUKHOBEHUS
MPOBEICHHS] HEPBHOTO UMITYJIbCA.

n

«bruoxumus JKEeITIHO-KaMEHHOM
0oJe3HnY

«YenmHOYHBIE MEXaHHW3MBI TEpeHoca
BOZIOpOJA nus3 LIMTO30JIs B
MUTOXOHJIPUN».

«PecuHTe3  TPHALMITIUIEPUHOB B
cTeHke  kumedyHuka. (OOpa3oBaHue

XHUJIOMHUKPOHOB U TPAaHCHOPT MHUIICBLIX

YCTHBIE U TUCHbMEHHBIE
OTBETHI HA 3aHATHUSAX.
BricTymuienus ¢ nokiagaMu u
pedeparamu.

IToka3 npe3enTanuii ¢
UCIOJIb30BaHUEM
MYJIBTUMEIUHHOTO
o0opymoBaHUs




XKUPOB. JIumonporenHInmasza

5 |Pa3pabotka «OHepreTnueckuii oOMeH B KieTke. | [loka3 mpeseHTaruii Ha
IIEKTPOHHBIX KaraGonu3M NMIIEBBIX BELIECTB M | 3aHATHUAX C UCIOJIb30BAaHUEM
pecypcoB OnoMoIeKyI», «OCcOoOEHHOCTH | MYJIBTUMEIUIHHOTO

OMOXMMHUYECKHX  MPOIECCOB  B|0OOpyIOBaHUS
OTACIIBbHBIX COMATUYCCKUX KIIECTKax»

Bcero yacos 43

4.1. Tembl KypcoBbIX padoT (IPOEKTOB) MJIM CEeMECTPOBBIX 3aJaHUIl.

1. «OHepreTuyeckuii oOMeH B KjeTke» - OCOOCHHOCTH CTPOEHHUsT MUTOXOHApHUMl. Ponb
MHUTOXOHJPUI B 3HEPreTUUECKOM OOMEHA KJIeTOK. MUTOXOHApHaibHasl LeNb epeHoca
IEKTPOHOB.

2. «O06mue mytu Karabosin3Ma B KJIETKE» - KaTaOoJaM3M OCHOBHBIX IUILEBBIX BEIIECTB-

YIJIEBOJIOB, JKUPOB, OCNKOB (aMHUHOKHUCIOT); MOHATHE O CHEHU(PHUECKUX MyTAX
KaTaboJIM3Ma, OKHUCIMTENbHOE JEeKapOOKCHIIMPOBAaHME MHMPOBHHOTPATHONW KHCIIOTHI:
IIOCJIEZIOBATENILHOCTD PEAKLIUN, CTPOCHNE NMUPYBATAECTUAPOT€HA3HOTO KOMIUIEKCA, [IUKII
JMMOHHOM KHCIJIOTBI: MOCIIEIOBATEIHOCTh PEAKLUNA M XapaKTepUCTHKa (EPMEHTOB,
CBSI3b MEXKIY OOIMM ITyTeM KaTaOoIu3Ma U IEeNIbI0 IepeH0Cca IEKTPOHOB U MPOTOHOB.

3. «brOXMMHS KIIETOK MEYEHN» - POJIb MEYECHU B IIPOLIECCAX KUZHEAECATECIBHOCTH, POJIb B
oOMEHEe YIJIEBOIOB, JIMIUIOB, OeNKOB. MeXaHu3M OO0E3BPEKHBAHUS  TOKCHYECKHX
BELICCTB B [ICUYEHU, CTAUU.

4. «broXUMUS KJIETOK KPOBHY - 0COOEHHOCTU CTPOCHHUS, Pa3BUTHUS K 0OMEHa SIPUTPOLIUTA,
tpancnopt O, u CO; kpoBbio0. Teopust OKCUTEHAIIMN TeMOTTIOONHA, OMOCHHTE3 TeMMa U
€ro peryisuusl.

5. «bHOXUMHUS  MBIIEYHOW TKAHW» - OMOXMMHYECKME MEXaHM3Mbl MBIIIEYHOIO
COKpaIlleHUs] M pacclabieHus, poJib TPaHeHTa OIHOBAJICHTHBIX HMOHOB U HOHOB
KaJbliUsg B PETYISIIMU MBIIIEYHOro cokpameHus. OcoOEHHOCTH 3SHEepreTH4ecKoro
oOMeHa B MBIIIIAX; OMOXMMHYECKHE HM3MEHEHHUS IPH MBIIICUHBIX TUCTpoUix u
JCHEPBAllU MBIIIL, KPEATUHYPHSL.

6. «broxumus HEpBHOM TKAHW» - SHEPreTUYECKUil OOMEH B HEPBHOH TKaHM; 3HAYCHUE
a’po0HOro pacnajza INIOKO3bl, OMOXMMHS BO3HUKHOBEHMSI U IIPOBEIEHUS HEPBHOTO
UMIYIbCa, MOJEKYISIPHBIE MEXaHHW3Mbl CHHONTHYECKOM Iepenaud, MeQUarophl.
DU3NOIOTNYECKN aKTUBHBIEC ENTUABI MO3TA.

7. «bHoXuUMUS KIJIETOK KHPOBOM TKaHU» - JlemoHMpoBaHHWE M MOOMIM3ALUS >KUPOB B
KUPOBOM TKaHW: perysilus 53THX IpoueccoB. Poib HWHCynuHa, DNIOKaroHa u
anpeHanuHa. Hapymienue pesepBHpOBaHUsS M MOOWIM3ALMU J)KUPOB B KUPOBOW TKaHH.
Oxupenue.

8. «bHOXUMUS KIETOK KOCTHOM TKaHW» - OMOXMMHMYECKHE MEXaHH3MbI (hOPMHPOBAHUS
KOCTHOUM TKaHHU, pojb Kaiablusd U GocdaroB B GOPMHUPOBAHUM KOCTHON TKaHHU, POJIb
TOPMOHOB B PEryisiuu oOMeHa Kanblus U (ocharoB (mMaparropMoH, KaJbLUTOHHH,
KaJIBIIUTPUO).

4.2 IlepeyeHb Y4eOHO-METOAUYECKOI0 OOecredYeHUsi sl CAMOCTOSTEJbHOH PadoOThI
o0y4arommxcs

1. Mennep, . buoxumus. XumMudeckue peakiiuu B )KUBOM kieTke: B 3-x T. /
Hd.Meriep - M.: Mup, 1980 r.

2. Ansbeprc, b. Monekymsipaast 6uonorus kinetku / b..Ansoeprc, [.bpeit, JIx.JIstouc,
M.P>dbd, K. Pobepre, k. Yorcon. - M.: Mup, 1986 T

3. dmmutpues A. JI., AmOpockesa E. JI. buoxumus. Yaebroe nocodue. M.: JlamkoB
u Ko, 2012.- 166 c.

4.11IBenosa B.H., KomoB B.H. buonornueckas xumus.- YueOnuk mist Byzos.-M.-2008




r.-190 c.

CoBpemennbie npopeccuonaabubie 0a3pl (CIIB/)
1 uH(popMannoHHsble cnpaBounblie cucrembl (MCC)

1.  DrnexTpoHHBIE peCypChl HA OCHOBE JUIIEH3MOHHBIX 10roBopoB GI'BOY BO «AI'Y»

OBC «YHuBepcuteTckas 6nbnuoreka onnaiin» www.biblioclub.ru

OBbC ATI'Y http://adygnet.bibliotech.ru

3BC «OpaiiT» www.biblio-online.ru

OBC «Jlanp» www.e.lanbook.com

@I'BY «Poccwuiickas rocynapcTBeHHas onbnuorekay http://dvs.rsl.ru

00O «Hayunas snekrponHas ouonuoreka» (HOb) www.elibrary.ru

HekxoMmepueckoe MapTHEPCTBO «ACCOIMUPOBAHHBIC PETHOHAJIbHBIC OHOIMOTCYHBIC

koHcoprmymbl» (APBMKOH) http://arbicon.ru/services/

Hexommepueckoe mapTHepcTBOo — «HannoHambHBIA — 31€KTPOHHO-UH(POPMAITMOHHBIN

koHcoprmym» (HOMKOH) www.neicon.ru

MexnayHapoaabie 0a3bl JaHHBIX HAyYHBIX W3IaHUN

Web of Science https://apps.webofknowledge.com

Scopus https://www.scopus.com/search/

Elsevier («2mnb3eBup») https://www.elsevier.com/

Science Direct https://www.sciencedirect.com/

NznarenscTBO Springer https://link.springer.com/

Nature Journals https://www.nature.com/siteindex/

Springer Nature Experiments https://experiments.springernature.com/

2. Hurepnet-pecypcsl oTkphiToro Aocryna (Open Access)

OdunmanbHbINA CalT HayKH U BICIIEro oOpazoBanus PO https://minobrnauki.gov.ru/
WNudopmanmonnas cucrema "EgmHoe okHO ngocTyma K oOpa3oBarelbHBIM pecypcam”

http://window.edu.ru/
baser nanasix MTHMOH PAH http://inion.ru/resources/bazy-dannykh-inion-ran/

5. YueOHo-MeTONM4YECKOE O0ecneyeHue JUCIHIIMHBI (MOXYJIs1).
Tabnuna 4. OcHOBHas JIUTEparypa

Ne Bubnuorpapuyeckoe onrcanue
/T
1 |T'mppanoBuy, B.M. buoxumus : yaeOHoe nocodue / B.M. I'mnpanosuy, A.B. ['mapanosuy.
— 3-e u3n. — MuHnck : TerpaCucremc, 2014. — 528 c. : wi. — Pexxum gocTyna: mo noJucke.
— URL: https://biblioclub.ru/index.php?page=book &id=572282
2 |®omunbix, B.JI. buoxumus : ydueOHO-meTommyeckoe mocodue / B.JI. ®ommubix, E.B.

Tapacenko, O.H. JlenucoBa ; pen. ILI. IlaBnoBckas ; IloBoskckuii rocyapcTBEHHBIN
TEeXHONOTHYECKNH yHUBepcuTeT. — Momkap-Oma : ITOBOMKCKHII TOCYIapCTBEHHBIH
TexHonoruueckuii yausepcurert, 2014. — 144 c. : un. — Pexxum ocTyna: 1o MOANUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=439171

buonornueckas xumust : ydeOHO-MeTonudeckoe nocodue / aBr.-cocT. C.dD. AHIPYCEHKO,
E.B. Jlenucenko ; CeBepo-KaBkaszckuii (denepanbHblii yHUBEpCUTET. — CTaBpOIOib :
Cesepo-Kaskazckuit @enepanpubiii yauBepeuteT (CKOY), 2015. — 131 c. : Tadbn. — Pexxum
noctyna: o noanucke. — URL: https://biblioclub.ru/index.php?page=book&i1d=457874




[Tnaxynos, B.K. OcHOBBI AuHaAMU4ecKoi Onoxumuu : yaeoHoe mocoodue : [16+] / B.K.
[Tnakynos, FO.A. HukonaeB. — Mockga : Jloroc, 2010. — 216 c. — (HoBast ynuBepcuteTckas

oubnmuoreka). — Pexxum nocryna: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=84985

Tabnuna 5. lonomHuTenpHast JUTEpaTypa

Ne i/m bubéanorpadguyeckoe onucanme

Meryiep, . buoxumus. Xumudeckue peakinuu B kuBor kietke: B 3-x T. / J[.Meryep -
M.: Mup, 1980 .

Oumnunosuy, F0.b. OcuoBbl Onoxumuun. / HO.b.®@ununmosuy - M.: Beicmias mkona,
1993r.

Anbbeprc, b. Monekynspuas Ouonorus kierku / b..Anb6eprc, .bpeii, Jx.JIptouc,
M.Padd, K.Pobeptc, JIx.Yorcon. - M.: Mup, 1986 T

Vaiit, A. OcHoBbl Ouoxumun: B 3-x Tomax. T.2. /mep. ¢ anmmiickoro B.II. Ckynauesa,
2.U.bynosckoro, JI.M.I'nnoamana // A. Yaiit, ®. Xenmiep, 3.Cmurt. - M.: Mup, 1981.- C.
587-599.

3enrOym, I1. MonekynsipHas u kierounas ouonorusi: B 3-x 1. / I1. 3enrbym - M.: Mup,
1982 1.

®depMeHTHI W BUTAMHHBL y4e0.-MeTOjl. Mmocobue mo auciuiiuHe "depmeHbl U
ButamMuHbl" / coct.: H.I. 3s6kuna, A.W. brisaros; Maiikor. Toc. TeXHONI. yYH-T. - Maiikom :
KagectBo, 2008. - 48 c.

buoxumus : yueb. mis By3oB / JI. B. Aneesa [u np.] ; mox pen. E.C. Cesepuna. - 5-¢
u3a. - M. : I'DOTAP-Menua, 2009. - 768 c.

bepésos, T.T. buonornueckas xumus: yuebnuk / T.T.bepésos, b.®. KopoBkun— M.:
Menumuna, 2004. — 704 c.

Hukyau6, A. [I. OCHOBBI CTPOCHHS W PEAKIIMOHHAs CIIOCOOHOCTh OPraHMYECKHUX
coenuHeHUi/ YdueOHoe mocobue. PexomenmoBaHo IleHTpaabHBIM METOAMYECKUM
Coserom KI'MA (ITpotokon Ne49) - Maiikor, 2005 -Tunorpagus AI'Y

[ukynu6, A.J[. buoxumuss UIMTOBUAHOW >Kenme3bl. MeETOAMYECKHe  yKa3aHWUs.
OnexkTpoHHbld  nabopatopublii  mpaktukym /Al Hwukyaun6. — OI'YII HTI
«uadopmpeructp».-Maiikon, 2012 1.

Hukynu6, A.JI. buoxumus mnomxenynodHoil kenmes3bl. MeToguueckue —yKazaHUs.
OneKTpoHHBIM Jabopatopubii  mpaktukym /  AJl. Huxkyam6. — OI'YIT HTII
«Uupopmpeructp».- Maiikomn, 2012 r.

Hukynu6 A.J[. IUATOBUJIHASA XXEJIE3A: Ouoxumwus, (GHU3HOIOTHS, KIMHUKO-
naboparopHas auarnoctuka / A.Jl. Hukynu6 - Maiikon: U3a-so AT'Y, 2014.-201 c.-100
9K3.

Tabnuna 6. Pecypcel nHGpOpMaIMOHHO-TEIEKOMMYHUKAITMOHHOM ceTn «IHTepHeT»

HasBanue (aapec) pecypca

CroOonHast sHnmKIonenus Bukunenus - Pexxum noctyna: http://ru.wikipedia.org).

2. | DnexkTpoHHast OMOIMOTEUHas cucTeMa « YHUBEpcUTeTcKas onbnuoreka onlainy - Pexxum
noctyma: agulib.adygnet.ru.

3. | OnekrponHas 6ubnuoreka: http://elibrary.ru, http://old.biblioclub.ru




4. | DnekTpoHHast OMOIMOTEKA NOJHOTEKCTHBIX YU€OHBIX U HAYYHBIX U3IAHUHN 110 XUMHUH
venec.ulstu.ru/lib/result.php

5. | OnexkrponHas 6ubmuoreunas cucreMa MI'Y - Pexum pocryna: www.msu.ru/libraries/

6. MeTtoauueckne peKOMEHIALMM MPeNnoJaBaTesl0 M MeTOAUYECKHe YKAa3aHUsl

o0y4ammMcs N0 JUCHUNINHE (MO1YJIIO).

MeTtoanueckne peKOMeHAAIUM MPeNoJaBaTe 0 N0 JMCIUIIHHE.

Jlis  ycremrHoro OCBOCHHSI CTYACHTaMHM JAaHHOW JUCIHIUIMHBI PEKOMEHIYETCS
UCIIONIB30BaTh: MPOrPaMMBbl, Y4eOHUKH, Yy4eOHble M METOAMYECKHE I[0COOus, HarIsIHbIe
nocoOus, KOMIBIOTEPHBIM KJacc, MYJAbTUMEIUNHHBIA KOMIUIEKC, CETEBbIE€ HCTOYHHMKH
uHpopmaruu, 6ubaroTeuHbIe HOHTBI.

MeToauueckue ykazanusi 00y4almmmMcs Mo AUCHHIIHHE.

-[Ipu moaroroBke Kk JraboparopHOol paboTe HEOOXOAMMO BHUMATEIBHO H3YyYUTh
TEOPETUYECKUN Marepual 1o JaHHOW paboTe, TEXHHWKY BBHITIOJHEHHS JKCIIEPUMEHTA,
03HAKOMUTHCS C UHCTPYKIMSAMH K TPpUOOpaM, KOTOPbhIE UCTIONb3YIOTCS MTPH BBHITOJTHEHUH PaOOTHI.
3areM HE0OXOIUMO H3yYUTh MPUMEPHI PACUYECTOB, YSACHUTH XOA PabOThI, PACCUUTATh MAacChl
HABECOK BEIIECTB, HEOOXOIMMBIX Il TPUTOTOBIIEHUS PACTBOPOB.

-Pesynprarel nccrnenoBanus opopmistorcs B Bujue Otuéra o maboparopHoil pabote.
OTtder nOMMKEH cofepXaTh BCE MOJyYEHHBIE SKCIIEPUMEHTAIbHbBIE PE3yNbTaThl, HE0OXOIUMBbIE
pacu€Thl U BHIBOABL [Ipu (QUKCHpOBAHUM PE3YIBTATOB H3MEPEHUS 0c000€ BHUMAHHE HYXKHO
00paTUTh HA COOTBETCTBHE 3aMMCH (KOJMYECTBO 3HAYAIMUX ITU(DP B YKCIIE) TOUYHOCTH U3MEPEHHS.
Pacuétel DOMKHBI colepkarh Bce (POPMYIBI M BBIYHUCICHUS C YKa3aHUEM CIUHUI] H3MEpPEHUSI.
Bce pesynbrarhl M3MEpEeHHI HEMOCPEACTBEHHO (PUKCHUPYIOTCS B paboueid TeTpaiau MIapUKOBOM
WIM TEJIEBOW pPydYKOM. 3aluch pe3yabTaTOB M3MEPEHMM Ha YEPHOBHMKE WJIM KapaHJAIIOM HE
nomyckaercs. [Ipy BBIMOIHEHHM BBIYMCICHUNH HEOOXOAMMO COOMIONATh MpaBHIia OKPYITICHUS.
I'pamynpoBounble TpadUKH BBIOTHSIIOTCS TOJIBKO HA MIUITUMETPOBOM Oymare pa3MepoM He
menee popmara AS. I'paduku 00s3aTeTLHO JOMKHBI COACPIKATH 3ar0JIOBKH, 0003HAYECHHS OCEH ¢
yKa3aHHEM eIMHUI] U3MEPEHUH U BBIMOIHATHCS ¢ COOMIOIEHUEM ONPEIETIEHHOTO MacITada.

-Otuér o mnabopatopHOi paboTe MOMKEH MPEeAOCTaBIATHCS MPENoAaBaTeNio JJis
NPOBEPKM B TEUEHUE HEIENM TMOCJe BBHIMONHEHHs JabopatopHoil paboTel. HeakkypaTHO
odopMiIeHHBIE OTYETHI K MPOBEPKE HE MPUHUMAIOTCS. [IpoBepka mabopaTopHOil paboTHI COMpo-
BOX/aeTCcsi  coOeceloOBaHWEM C TpenojaBaTeNieM.  BBIMOMHEHHBIMH — CYUTAIOTCA TOJBKO
MPUHSATHIC MpeTIoaBareieM Jadboparopasie padoTh!!

8. Ilepeuenr MHGMOPMALMOHHBIX TEXHOJOTHH, MPH OCYIIECTBICHUU 00pa30BaTEIbHOIO
mporecca (B TOM 4YHCIE MPOTPAaMMHOTO obOecrieueHuss W WHOOPMAIMOHHBIX CIPABOYHBIX
CHCTEM).

NudopmarmonHbie TEXHOJIOTHU  OOpaOOTKM W TMepeadyd TEKCTOBOM M YHCIIOBOM
uH(OPMAIINH, CETEBBbIE TEXHOJOTHH, MYIBTHUMEIUNHBIC TEXHOJOTMH, TEXHOJOTMH «KIUCHT-
cepBep», BeO-TexHomoruu, reomH(OpPMalMOHHBIE TEXHOJOIMH, KOMIBIOTEPHBIE TEXHOJIOTHH,
AIIEMEHTHI AUCTAHIIMOHHOW TEXHOJIOTUH, MHTEPAKTUBHBIE METObI O0yUEHUSI.

7. O0ecnevyeHne 00pPa30BaTEJIbLHOI0 MPOLECCA IJISA JIMI C OTPAHMYEHHbI
MM BO3MOKHOCTSAIMH 310POBbSl U HHBAJIHN/I0B

B xone peanuzanuu AUCIUIUIMHBI UCHIOJIB3YIOTCS CIAEAYIOIINE AOTMOTHUTEIbHBIE METOIbI
00y4eHUs1, TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M TIPOMEKYTOUHOM aTTECTaIluy 00yJaromuxcs
B 3aBHCHMOCTH OT UX WHANUBUIYAIBHBIX OCOOSHHOCTEH:

® IS CJEIBIX U CIA00BUISIINX:

- Jexuuu OQOPMIISIIOTCS B BHUJE SJECKTPOHHOTO JTOKYMEHTA, JIOCTYITHOTO C TTOMOIIBIO
KOMIIBIOTEPA CO CIEIUATN3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUeHUEM;

- TMCHMCHHBIC 3aJaHUS BBITIONHIIOTCA Ha KOMITBIOTEPE CO CHEIHATHM3UPOBAHHBIM
MPOrPaMMHBIM 00€CTIEYEHUEM, UITH MOT'YT OBITh 3aMEHEHBI YCTHBIM OTBETOM,;



- obecrieuynBaeTCs HHIMBUyaTbHOE paBHOMEpPHOE ocBelmieHrne He menee 300 IItoKc;
- JUId BBINOJIHEHUS 3a/laHUsl NPU HEOOXOJMMOCTH IPEJOCTAaBIIAETCS YBEIMUYHBAIOILEE
YCTPOMCTBO; BO3MOXHO TAK)K€ MCIIOJIb30BaHUE COOCTBEHHBIX YBEIMYUBAIOIIUX YCTPOUCTB;
- IUCbMEHHBIE 33JaHHsI OPOPMIISIOTCS YBEJIIMYEHHBIM HIPUDTOM;
- 9K3aMEH U 3a4€T MPOBOJATCS B YCTHOH (popMe WM BBIIOJIHSIOTCSA B MUCBMEHHOM (popme
Ha KOMIIBIOTEpE.
® U TIIYXUX U CIAOOCIBIIIAIIUX
- JeKuuu Oo(OPMISIIOTCA B BHJE SJEKTPOHHOIO JIOKYMEHTa, JHOO0 IpeaoCTaBiIsIeTCs
3BYKOYCHJIMBAIOLIAs annapaTypa WHANBHIYaTbHOTO ITOJIb30BaHUS;
- INCbMEHHBIE 33JJaHMsI BBINOIHAIOTCSA HA KOMIIBIOTEPE B MUCBMEHHOM (popme;
- DK3aMeH M 3a4€T MPOBOAATCA B IMUCHBMEHHOH (hopMe Ha KOMITBIOTEPE; BO3MOXKHO
poBesieHUE B (hOpMe TECTUPOBAHMUS.
e  JUIs JIUII C HAPYUICHUSMHU OMOPHO-ABUTaTeILHOTO anIapara:
- JeKIUH O(QOPMISIOTCS B BUJE AJIEKTPOHHOTO JOKYMEHTA, JOCTYIHOTO C TOMOUIbIO
KOMIIbIOTEPA CO CHEMATN3UPOBAHHBIM IIPOIPAMMHBIM 00€CIIEUEHUEM;
- THUCbMEHHBIC 3aJlaHMsl BBINNOJIHAIOTCS HA KOMIIBIOTEpE CO CIEHUAIN3UPOBAHHBIM
IIPOrPaMMHBIM 00€CTIEUCHHEM;
- 9K3aMEH U 3a4€T MPOBOJATCS B YCTHOH (pOpMe MM BBIOJIHSIOTCSA B MUCBMEHHOM (popme
Ha KOMIIBIOTEpE.

[Ipy HEOOXOIMMMOCTH TPENyCMaTPUBACTCS YBEIWYCHHUE BPEMEHH Ui HOATOTOBKH
OTBeETA.

[Iponienypa  mpoBeaeHHs MPOMEXKYTOUYHOM  arTecTandu Juid  0Oy4aromuxcs
YCTAHABIMBACTCSI € YYETOM MX HWHAMBUIYAIbHBIX HCUXO(U3NYECKHMX OCOOEHHOCTEH.
[IpomexxyTouHas arTecTanust MOKET MPOBOTUTHCS B HECKOJIBKO ITAIlOB.

ITpu IIPOBEIEHUHN IpOoLEeTypbl OLIEHUBaHMSI pE3yIbTaTOB o0y4eHus
IPEAYCMaTPUBACTCSl MCIOIB30BAHUE TEXHUYECKUX CPEACTB, HEOOXOJMMBIX B CBS3H C
UHIUBUIYAIIBHBIMA ~ OCOOEHHOCTSIMM ~ OOydaromuxcsi. OTH  CpelIcTBa  MOTYT  OBITh
IPEAOCTaBICHbl YHHUBEPCUTETOM, WJIM MOTYT HCIOJb30BAaThCSI COOCTBEHHBIE TEXHUYECKHE
CpeAcTBa.

[IpoBenenne mpoueAypbl OLEHUBAHHMS PE3YIbTaTOB OOyueHHUS JOMYCKaeTCs C
UCIIOJIb30BaHUEM JAMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOIHH.

Ob6ecneunBaercs OCTYN K MHPOPMAITMOHHBIM U OMOIHOrpauuecKuM pecypcaM B CETH
WuTepHer ans kaxjaoro oOyuwaromerocs B (opMax, aJalTHPOBAaHHBIX K OTPaHUYEHUAM HX
3JI0POBbsSI U BOCTIPUATHS HHPOPMALIUH:

JUIS CJIENIBIX U CIIa0OBUIAIINX:
- B IeYaTHON (opMe yBETMUEHHBIM HIPHUPTOM;
- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;
- B popme ayauodaiina.
JUI TIYXHUX M C1a00CIBIIIAIINX
- B meyaTtHou opme;
- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.
JUI 00y4aroIuXcs ¢ HAPYIIEHUIMHU OIOPHO-/IBUraTeIbHOIO anmapara:
- B Ie4aTHoH ¢opme;
- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;
- B (hopme aynnodaiina.
VY4eOHble ayAUTOPUH Ul BCEX BUAOB KOHTAKTHOW M CaMOCTOSITEIbHON paboThI, HayyHast
O6uOnMMoTEeKa ¥ MHBIC IOMEIIEHUS 111 0OyUeHHs] OCHAIEHBI CIICUAIEHBIM 000pyIOBaHUEM U
Y4EOHBIMH MECTAMHU C TEXHUUYECKUMHM CPEJCTBAMU OOyUEHHUS.

8. MarepuajibHO-TeXHHYECKOe oOecreyeHne TUCHUIIMHBI (MO1YJIs).
VY4eOHbIii mpoliecc OOeCreurnBaeTCss HalIW4YueM JabopaTopuu OpPraHUYeCcKOH W
OmoJIOTMYeCKON XMMUH Ha Kadenpe Xxumuu, jadboparopun HyTpuimonoruu u 3xoiaorun HUM KIT



AT'Y, a Takxe CIeNUalM3UPOBAaHHBIMU y4eOHBIMH KaOMHETaMH CIIEAYIOIIEr0 MarepuaibHO-
TEXHUYECKOTO 000pYAOBaHUS: TAOIHIIBI, HATTISAHBIC TOCOOMS, HAOOP CTEKIITHHOW JTaO0OpaTOpHOM
NOCY/bl, XUMHUYECKHE PEaKTHBBI, LEHTpUPYra «JIEeKOH», KUAKOCTHBIM Xpomarorpad Agilent
Technologies, aTOMHO-abcopOnMonHblld  criektpomerp  «KBaHT-Z»,  aHammzarop
JTIOMHHECHEHTHO-poToMeTprueckuil «Pmroopar-02-ABJID-Ty», dhorosrnexrpokonopumerp OIK-
3M, cnekrpodoromerp UNICO, tepmoctar snmekrpudeckuii cyxoBo3aymHbiii TC-1/20 CITY,
pedpakromerp (1), monomerp (2), mydenpHas mneub (1), Bechl TexHHueckue (2), HabOp
apeoMeTpOB, XUMUYECKHE PEAKTUBBI, XUMUYECKasi MOCY/Ia, BHITSKHBIC IIKA(HI (4).

B npouecce ooyuenus ucnonvzyromes:
-MynbTUMEIUIHBIEC PE3CHTAIIUH JJIS JIEKIMI U TPAKTHYECKUX 3aJaHU
-JleMOHCTpalMOHHbIE BUACOPOIUKU
-TecToBble 3a71aHKs C UCIIOJIB30BAHUEM CEPBEPHBIX TEXHOJIOTUI
-Kommnbrotepnsiii kiacce Ha 30 pabounx mect
-MynbsTrMea NpoeKTOp U SIKpaH

KoMmnieKT JIMIIeH3MOHHOT0 M CBOOOJAHO PAaCHPOCTPAHAEMOro MPOrPaAMMHOIO
obecrnevyeHusl, B TOM YHCJIe 0T€YeCTBEHHOT0 PON3BOICTBA.

Microsoft Windows Professional 7 Russian Upgrade Academic OPEN...
Microsoft Windows Professional 8 Russian Upgrade Academic OPEN...
Microsoft Office 2013 Russian Academic OPEN...

Microsoft Office 2007 Russian Academic OPEN...

Microsoft Office Professional Plus 2010 Russian Academic OPEN...
Apache OpenOffice

LibreOffice

Google Apps

Paint.NET
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