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1. IlepeyeHb MIAHUPYEMBIX Pe3yJILTATOB 00yUYeHHs MO JMCLHHUIJIMHE, COOTHECEHHBIX C

IUVIAHMPYEeMBIMH Pe3yJIbTATAMM OCBOEHHS 00pa30BaTe/IbHONH MPOrpaMMbl

(c opuenmayuet Ha KapmMvl KOMNEMeEHYUlL)

B pesynbrare ocBoeHHs 00pa3oBaTeIbHON MPOTPAMMBI OOYJAFOIIHICS JOJIKEH OBJIAJICTh

CJICAYIOIIMMHU pe3yibTaTaMu 00y4eHHUs 110 JUCIUILINHE!

PesynbraTel o0yueHus

dopmupyemast KOMIETEHITH (C
yKa3zaHHEM KoJia)

[Tpumeua
HUe

3HATh: MOJICKYJIIPHBIC MEXaHU3MBbI TIPOLIECCOB,
MPOUCXOMSAIINX B )KHBOM OpPraHU3Me B HOpME U
BO3MOYKHbBIE TPUYUHBI UX HAPYIICHHIA,

CTpOCHHE U OMOXUMHUYECKUE CBOWCTBA OCHOBHBIX
KJIACCOB OMONIOTMYECKH BaXKHBIX COCTUHCHUIA,
OCHOBHBIC META0OTHUECKHE MYTH UX MPEBPAILCHUS;

MEXaHU3MBI TIePEavy U pean3alii TeHeTHYeCKON
nHopmaruu pu cuateze JJHK, PHK, Genkos;

MEXaHHU3MBI, JIOKAIINE B OCHOBE OMO3HEPTETHKH:
MyTH 00pa30BaHUsI U UCTIONB30BAHUS SHEPTHH
KJIETKAaMH U OPTaHU3MOM B IIEIIOM;

ouornornyeckue QyHKIUU BUTAMHHOB M UX
MPOU3BOJIHBIX;

Ouornornyeckue QyHKIMH TOPMOHOB, PETYITUPYIOIIHX
BCE BHJIbI 0OMEHA BEIIECTB

OIIK-5 - cnocoOHOCTE
MPUMEHSTh 3HaHHE IPUHIIMIIOB
KJICTOYHON OpraHU3aliK
OMOJIOrNYECKHUX 00BEKTOB,
OMODHU3NICCKUX H
OMOXMMHMYECKUX OCHOB,
MeMOpaHHBIX MPOLIECCOB U
MOJICKY/ISIPHBIX MEXaHH3MOB
KU3HENEATENLHOCTH

3HaTh: BAXKHEHIIINE (l)I/ISI/IKO-XI/IMI/I‘IeCKPIe METOObI
HCCIICAOBAHHA CTPYKTYPHI, CBOMCTB U COACPIKAHUA
XUMHUYCCKUX BCIICCTB B OPraHmU3Me

[IK-1- cnocobHOCTB
IKCILTYaTHPOBATH COBPEMEHHYIO
anmaparypy u o00pynoBaHHE IS
BBITMOTHEHUS HAyYHO-
HCCIIE/IOBATENILCKUX TIOJICBBIX H
J1a00OpaTOPHBIX OMOIOTHUECKHUX
pabor.

VMeTn:

-TIPOTHO3HPOBATH BO3MOXKHOCTH pa3BUTHUSA
MTaTOJIOTHH, HWCIIONB3Ys 3HAHUA O OMOXHMHUYCCKHX
MEXaHH3MaX UX Pa3BUTHS;

-ONPENENATh MPUINHBI HApyIIeHUs oOMeHa
OTJIEIbHBIX BEIIECTB

OIIK-5 - cnocoOHOCTE
MPUMEHSTh 3HaHHE IPUHIIUIIOB
KJICTOYHON OpraHU3aliu
OMOJIOTNYECKHUX 00BEKTOB,
OMODHU3NICCKUX H
OMOXMMHMYECKUX OCHOB,
MeMOpaHHBIX MPOLIECCOB U
MOJICKY/ISIPHBIX MEXaHH3MOB
KHA3HENEATENLHOCTH

YMeTb: TMOATOTOBUTH W TIPOBECTH XUMHYECKHUN
JKCIIEPUMEHT o W3yYEeHHIO CBOWCTB u
HUIeHTU(UKAAN BaKHEHUIITHX KJIACCOB
OpPTaHWYECKHX COENNHEHUI;

OCYIIECTBIATh MON00p OMOXMMHYECKUX METONOB U
MTPOBOUTH WCCIIeIOBaHUS a30TOCOePIKAIIUX
BEIIECTB, JIIIUJOB, YIJIEBOJAOB M WX METa0OINTOB,
MHUHEpaJbHBIX BEIIECTB, (PEePMEHTOB;

MIPOBOIUTH 00PaOOTKY pe3ylIbTaTOB IKCIIEPUMEHTA,
OLIEHNBaTh, MHTEPIIPETUPOBATH, & TAKIKE CPABHUBATH
C INTEpaTypHBIMH JTAHHBIMHU; UCITOIh30BATh
MOTy4YeHHBIE 3HAHUA TIPH U3YYEHUHN APYTHX
OMONOTHYECKUX ¥ XUMHUYECKHUX JVCIUTUIHH.

[IK-1- cnocobHOCTB
9KCILTYyaTHPOBATH COBPEMEHHYIO
anmaparypy u o00pyIoBaHHE JJs
BBITMOTHEHUST HAyYHO-
HCCIEZIOBATENILCKUX TIOJICBBIX H
J1a00OpaTOPHBIX OMOIOTHUECKHUX
pabor.

Bnaz[erL: TepMHHOJ'IOFPIeﬁ 1 OCHOBHBIMHU ITOHATHAMHA
B 00JIacTH ,Z[HHaMPI‘IeCKOﬁ 6PIOXPIMPIPI;

OIIK-5 - crtocoOHOCTB
MPUMEHSTh 3HaHHE IPHUHIIMIIOB




TCOPECTUICCKHUMHA HaBbIKaMH, 06’L$ICH$IIOH_II/IMI/I
MOJICKYJIIAPHBIC MCEXAaHU3MbI PA3BUTHA HCEKOTOPBLIX
MMaTOJIOTUYCCKUX ITPOLECCOB

MCTOAAMH U3YYCHHA oOMeHa OTACIIBHBIX BCIICCTB

KJICTOYHON OpraHU3aliu
OMOJIOrNYECKHUX 00BEKTOB,
OMODHU3NICCKUX H
OMOXMMHMYECKUX OCHOB,
MeMOpaHHBIX MPOLIECCOB U
MOJICKY/ISIPHBIX MEXaHH3MOB
KU3HENEATENLHOCTH

Brnaners: HaBBIKaMH paboTHI ¢ 1a00PaTOPHBIM
o0opynoBaHNEeM, XHMHUECKUMH pPeaKTHBAMH,
METOIMKaMH TPOBEJCHUS KaueCTBEHHOTO U
KOJTMYECTBEHHOTO aHaJIN3a

- METOIlaMU MaTeMaTHYeCKOH M KOMIThIOTEPHOM
00pabOTKH pe3ybTaTOB HKCIIEPIMEHTOB

[IK-1- cnocobHOCTB
IKCILTYyaTHPOBATH COBPEMEHHYIO
anmaparypy u o00pynoBaHHE IS
BBITMOTHEHUST HAyYHO-
HCCIE/IOBATENILCKUX TIOJICBBIX H
J1a00paTOPHBIX OMOIOTHUECKHUX
pabor




2. leab u MeCTO IMCHUILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHON MPOrpaMMbl

BapuaruBHas yactb
JuciunnuHa nzydaercs Ha 3 kypee, B 5 cemectpe OJ1O GakanaBpuara.

Llenbto ocBoeHua gucumnanHol « OCHOBbI AMHAaMUYECKOn Broxummnny sBnaeTcs
nosiydeHue ctygeHTaMmm OCHOB pyHAAMEHTasbHbIX 3HAHMM O XMMNYECKUX NpoLieccax,
NPOTEKAILLUMNX B XMUBbIX KITETKaX, @ Takxe 0 CTPOEHMM U NpeBpaLLeHnax Bnonornyeckmx
MOfeKyn - cybCcTpaToB 3TUX PUINKO-XUMUYECKNX

NPoLECCOB; COBOKYMHOCTM 3HAHNN 06 OCHOBHbIX 3aKOHOMEPHOCTAX, CBA3bIBAIOLLNX
NpoTeKaHne XMMUYeCKMNX NPOLLECCOB C HabngaemMbiMn GUONOrMYECKUMU ABNEHNAMU

Baxneiimeit 3amauell TUHAMHYECKOW OWOXMMHH SIBJISETCS HW3ydeHHE OOMEHa BEIIECTB WM
MeTaboan3ma kiaeTkd. OOMEeH BellecTB — 3TO COBOKYITHOCTH ABYX AMAMETPATbHO MPOTUBOIOIOKHBIX, HO
TapMOHHMYHO COYETAIOIIMXCS MPOIIECCOB — CHHTe3a (aHabonu3Ma) U pacnaaa (karabosiM3ma) BEIIECTB.
Meta0on3M JeKUT B OCHOBE JIOTUYECKUX MPEJCTABICHUNA O PAa3BUTHU KUBOW MaTEpHUH, MMOAYEPKUBACT
OTPOMHEHUINYIO Pa3HUILy MEXKIy >KUBOW M HEXHUBOW MPUPOJON, OOYCIIaBIMBAE€T HEPA3PHIBHYIO CBS3b
OpraHu3ma C BHEIIHEH Cpesoi.

Jlis OCBOEHHS IUCIHUIUIMHBI HEOOXOAMMBI KOMIIETEHLHH, C(HOPMHpPOBAHHBIE B paMKax H3yYECHUS
CJICAYIOIIMNX AUCUHUTUINH:

I'uctonorusa, Ilutonorus, OpraHuueckas XHMHS 3HAKOMST CTYJICHTAacO CTPYKTYpPHOW oOpraHu3anuei
TKaHEel M KIIETOK, CBOMCTBAMM HMXMMHYECKHMM COCTaBOM OPraHMYECKHX BEIIECTB, YTO CIIOCOOCTBYET
YCBOCHHMIOCTYIEHTAMHU MEXaHU3MOB OHMOXMMHYECKHX pPEaKIUi, MpPOTEKAoIIMX B >KHUBBIXOPTaHHU3MaX.
OOyuaromuiicsi JOKEH UMETh MPEACTaBIeHHe 0 (hyHIaMEHTaJIbHBIXpa3aenaax oOmeld OMOoIoTHH, TaKuX
KaK LUTOJOTUS M THUCTOJIOTHSA, IMO3BOJSIOUIUXIIOHATh MPUHIMI OpraHu3aiuud U (YHKIHOHUPOBAHUS
KJIETOK U CyOKJIETOUHBIXCTPYKTYP: siApa, MUTOXOHJIPH, MJIACTHI, TU30COM, pubocoM, anmnapara ['onbmpku
uap., Gusuku (aTOMHO-MOJIEKYISIPHOE yYEHHE, TEPMOJMHAMUKA, MEXaHHKa, ONTHKA, JIEKTPUUYECKUE U
ANIEKTPOMArHUTHBIE CBOICTBAa BelecTBa); XUMHUM (HEOpPraHWYecKas, OpraHuueckas, aHaJluTHYecKas,
(bu3KoUTOUTHAS ).

OcBoeHue KOMIIETEHIMH JUCHMIUIMHBI HEOOXOAMMBI NIl U3YYEHHUS CIEAYIOIIMX JTUCIUIUIMH:
PapmoGuonorus, Mukpobuonorus, supyconorus, ®usnonorna pacteHmin, Pmsnonorna Yernoseka
N XUBOTHbIX.



Conepxxkanune padoueii nmporpaMMmbl (00beM JMCHUIUIMHBI, THNIBI U BUAbI Y4eOHbIX 3aHATHH,
yueOHO-MeToan4YecKoe o0ecredeHrne CaMoCTOSITeIbHOM PadoThl 00y4YAKOIMXCH)

Coneprxanue pabouelt mporpaMmbl npeacTanieHo B [Ipmnoxenun Ne 1.



4.®0H/1 OLIEHOYHBIX CPEACTB M0 IUCIHUIINHE

4.1. IlepeyeHb KOMIIETEHIMH ¢ YKa3aHUEM 3TANOB UX (JOPMUPOBAHMS B MpoIeCcCe OCBOEHMSI
oOpa3oBaresibHOI MporpaMmmbl. OnucaHne NokKa3zaresieil 1 KpUTepHeB OLlEHMBAHUS
KOMIIeTEeHIMIA Ha Pa3JIN4YHbIX 3TANaX UX (POPMHUPOBAHMS, ONIMCAHHE IIKAJI OLleHUBAHUSA

Kox u popmynuposka komrneTeHITUUOIIK-5 - ciocoOHOCTh NPHUMEHATh 3HAHUE IPUHIMIIOB KJIETOYHOM
opraHu3anuy OMOJOrMYeCKHX 00bEKTOB, OMO(MHU3NUECKHX M OMOXMMHYECKMX OCHOB, MEMOPAHHBIX

OponeCCOB M MOJICKYIIAPHBIX MEXaHU3MOB X XKHU3HCACATCIIbHOCTH

Ortan [Tnanupyembie Kputepuu olieHUBaHUS PE3yIBTaTOB O0YUICHHUS
(YpoBeHB) pe3yIBTaThI
OCBOEHHUS 00y4eHust
KOMITIETEHIIUU MoKa3aTesu
’ l(IOCTI/I)KeHI/IH 2 («He 3
3A7AHHOTO ynoenetBoputen | («YIOBIETBOPUTE 4 («Xoporroy) 5 («OTu4HOY)
ypoBHS BHOY) JILHOY)
OCBOEHHUS
KOMIICTECHIINH)
[lepBriii aTan 3HaTh: He 3naer: HemoHctpupyetr B | JleMoHCTpUpyeT JemoHCcTpUpYyeT
(YpoBeHB) MOJIEKYJISIDHBIE | MOJIEKYIISIpHBIE LIEJIOM BEPHOE, C YBEpEHHOE 3HAHHE | YBEPEHHOE 3HaHUE
MEXaHU3MBI MEXaHU3MBbI HEKOTOPbIM TEOPETHUUECKUX TEOPETHUUECKUX
MIPOLIECCOB, MIPOLIECCOB, KOJIMY€CTBOM OCHOB, OCHOB,
MIPOUCXOAALIUX | MPOUCXONALINX | HETOUHOCTEH U COBPEMEHHBIX COBPEMEHHBIX
B JKUBOM B JKUBOM omuOOK, 3HAHUEC mpo0ieM u mpo0ieM u
opraHusme B opraHusme B MOJIEKYIISIPHBIX JIOCTHXEHUN JIOCTHXEHUN
HOpME U HOpME U MEXaHHU3MOB OMOXMMUU U OMOXMMUU U
BO3MOKHBIE BO3MOKHBIE MIPOLIECCOB, MOJIEKYIIIPHON MOJIEKYIISIPHON
MIPUYHHBI HX MIPUYHHBI HX MPOUCXOMSANINX B | OHOIOTHH; OMOJIOTMH 3HAHHE
HapyIIeHUH; HapyIIeHUH; JKUBOM 3HaHue MOJIEKYIISIPHBIX
CTpPOEHUE U CTpPOEHUE U opraHusme B MOJIEKYIISIPHBIX MEXaHH3MOB
OMOXVMHYCCKH | OMOXMMHYECCKHE | HOPME U MEXaHHU3MOB MIPOLIECCOB,
€ CBOMCTBa cBoiicTBa BO3MOKHBIE MIPOLIECCOB, MIPOUCXOMAIIUX B
OCHOBHBIX OCHOBHBIX MIPUYUHBI UX MIPOUCXOMAIIUX B JKUBOM OpraHU3Me
KJIacCOB KJIaCcCOB HapyILEeHuil; JKUBOM OpraHU3Me B HOpME U
OMOJOTMYCCKH | OMONOTHYECKH CTpPOEHUE U B HOpME U BO3MOKHBIE
Ba)KHBIX Ba)KHBIX OMOXMMHUYCCKHE BO3MOXKHBIC MIPUYUHBI UX
COEAMHEHNU], COEAMHEHNU], CBOUCTBa IIPUYUHBI UX HapyIIeHUH;
OCHOBHBIE OCHOBHBIE OCHOBHBIX HapyILeHuil; CTpPOEHUE U
METa0OTHYCCKU | META0OMUYCCKH | KIIACCOB CTpPOEHUE U OMOXMMHUYCCKHE
€ MyTH UX € MyTH UX OHOIOTUYeCKU OMOXMMHUYCCKHE cBoiicTBa
MPEBpAILCHHS; | MPEBPAIICHUS, BaXKHBIX CBOICTBa OCHOBHBIX | OCHOBHBIX KJIACCOB
MEXaHU3MBbI MEXaHU3MBbI COETMHEHUH, KJIacCOB OMOTIOTUYeCKU
nepegayu u nepegayu u OCHOBHBIE OHOIOTHYeCKU Ba)KHBIX
peanuzanuu peanuzanuu METa0OTHYCCKUE | BasKHBIX COETMHEHUH,
TeHEeTHYECKON TeHETHYECKON IIyTH UX COETMHEHUH, OCHOBHBIE
HHpOpMAIUH HHpOpMAIUH MIpeBpalleHHUs; OCHOBHBIE MEeTabOTHYCCKUEC
IIpU CUHTE3E IIpU CUHTE3E MEXaHU3MBbI MEeTabOTHYCCKUEC IIyTH UX
JIHK, PHK, JIHK, PHK, rnepenayu u IIyTH UX MIpEeBpaILEHUs;
OCIKOB; OCIKOB; peanuzanuu MIpeBpalleHHUS; MEXaHU3MBI
MEXaHU3MBI, MEXaHU3MBI, TeHEeTHYECKON MEXaHU3MBbI nepegayu u
Jiexalye B Jiexalye B HHPOPMAIUY [IPH | TIepeAavd U peanuzanuu
OCHOBE OCHOBE cunrese JIHK, peanuzannu TCHETHYECKOMN
ouosHepretuku | omosnepreruku: | PHK, Genkos; TeHETHYECKON HHPOPMAIIUH [IPH
: IIyTH IIyTU MEXaHU3MBI, nHpopManuu npu cunrese JTHK,
oOpa3oBanus U | 0Opa3oBaHUS U JIeKaIue B cunrese JTHK, PHK, Genkos;
HCIONb30BAHUS | UCHONB30BAHUSA | OCHOBE PHK, Genkos; MEXaHU3MBI,
SHEPTUHU SHEPTUU OMO3HEPTETUKY: MEXaHU3MBI, JieXKallyue B OCHOBE
KJICTKaMU U KJICTKaMU U yTH JIeKAIINE B OCHOBE | OMOIHEPTeTUKU:
OpraHu3MOM B | OpraHU3MOM B o0pa3oBaHUs U OMO3HEPTETUKY: myTH 00pa30BaHUS
LIEJIOM; LIEJIOM; HCIOJNb30BAHUS myTH 00pa30BaHus | W MCIONB30BaHUS




OMOTOrNIeCcK OHMOJIOTUYECKHA | SHEPTHU 1 UCTIONTb30BaHUS SHEPTUU KICTKAMHU
ue QyHKIUH ¢ QyHKIUH KJIETKaMHU U SHEPTUU KJICTKAMH | U OPTaHU3MOM B
BHUTAaMHHOB U BUTAMUHOB U HX | OPTaHU3MOM B U OpPTaHW3MOM B LIEJIOM;
nx MIPOU3BOIHBIX; LIEJIOM; LIEJIOM; OMOOrnIeCKIe
MPOM3BOIHEIX; | OHMOIOrHYECKUE OMOOrnIeCKIe OMOIOrNYeCKIe GbyHKIMN
ouonornvyeckue | (GyHKIHA GbyHKIMN GbyHKIMN BUTAaMHHOB U UX
GbyHKIMN TOPMOHOB, BHUTAaMMHOB U UX BHUTAaMMHOB U UX MIPOU3BOIHBIX;
TOPMOHOB, PETYTUPYIOMHX | MPOU3BOTHBIX; MIPOU3BOIHBIX; OMOOrnIeCKIe
PETYTUPYIOMIUX | BCE BHIBI OMOOrHIeCKIe OMOIOrNYeCKHe GbyHKIMN
BCE BUABI | oOMeHa byHKIIMH byHKIMH TOPMOHOB,
oOMeHa BEIIECTB. TOPMOHOB, TOPMOHOB, PETYTUPYIOIHUX BCE
BEIIECTB PETYTUPYIOIINX PETYTUPYIOMKX BCE | BHIBI OOMEHA

BCe BHIBI OOMeHa | BUIBI oOMeHa | BEIIEeCTB.
BEIIECTB BEIIECTB
Bropoii sTan YMmers: He ymeer | Ha VYBepeHHO INonumaer u ymeer
(YpoBeHB) - MIPOTHO3UPOBATH | YIOBJICTBOPUTENb | IPOBOIHT, HO | IPUMEHSTH Ha
MIPOTHO3UPOBAT | BO3MOXXHOCTHU HOM YPOBHE | JIOITyCKAET OIIMOKHU | MPaKTUKE TUTSt
b BO3MOXKHOCTH | pa3BHTHUS MIPOTHO3HUPYET npu CaMOCTOSITEILHOTO
pa3BUTHUSL TIaTOJIOTHH, BO3MOXKHOCTH MIPOTHO3UPOBAHUU pelieHus
TIaTOJIOTHH, HCTIONB3Ys pa3BuTHUSL BO3MOXKHOCTH HCCIIEA0BATEIbCKUX
HCTIONB3Ys 3HAHU 0 | maronoruwu, pa3BuTHUSL 3a1a4  OCHOBHEBIE
3HAHUS 0 | OMOXUMHYECCKHX | UCIONB3YsS 3HAHUS | IMATOJOTHHU, METOIBI u
OMOXMMHWYECCKH | MEXaHM3MaxX HUX | O OMOXMMHYCCKHX | MCHONB3Ys 3HAHUS O | IMOJIOKCHUS
X MEXaHU3Max | pa3BHTHS, MEXaHH3MaX HUX | OMOXHMHUYECKHX MPOTHO32
WX Pa3BUTHS, -ONpeneniTh pa3BUTHS; MEXaHH3Max HX | BO3MOXXHOCTH
-OnpeneniTh MPUYHHBI -ONpeneniTh pa3BuTHS; pa3BuTHUSL
MPUYIHHBI HapPYIICHUSI MPUYIHHBI -ONpeneniTh TIaTOJIOTHH,
HapPYIICHUSI oOMeHa HapPYIICHUSI MIPUYIHHBI UCTIONB3Yys 3HAHUS
oOMeHa OTJENBHBIX oOMeHa HapyIIeHUs: oOMeHa | 0 OMOXUMHYECKUX
OTAETLHBIX BEIIECTB. OTAETLHBIX OTAETLHBIX MeXaHU3Max Hux
BEIIECTB BEIIECTB BEIIECTB pa3BUTHS;
-ONpeneniTh
MIPUYHHBI
HapyIIeHUs oOMeHa
OTAETBHBIX
BEIIECTB
Tpetuii aran Bnaners: He Bnazeer | Ha VYBepenno Bnaneer | Brnaneer u
(YpoBeHB) TEPMUHOJIOTHEH | TEPMUHOIOTUECH | YAOBICTBOPUTEIh | TCPMHHOJOTHCH H | JEMOHCTPUPYET
M OCHOBHBIMH | ©  OCHOBHBIMHU | HOM YPOBHE, | OCHOBHBIMU CaMOCTOSITETILHOE
MOHSATHSAMU B | MOHATHSIMH B | JIOIyCKas MTOHATHUSMH B | MpUMCHEHUE
obmactu obmacTu OTAETIbHBIC obmacTu HAaBBLIKOB
JMUHAMUYECKOH | TUHAMUYECKOM HErpyoObIe JUHAMAYECKOM MIPAKTUIECKOTO
OHOXUMUU; OHOXUMUN; OIIMOKH, BIAJACET | OMOXMMUU; MIPUMEHEHUS
TEOPETUYCCKUM | TEOPETUYECKUM | TEPMUHOIOTHEH W | TEOPECTHYCCKUMU TEPMHUHOB u
M HaBBIKAMH, | U HaBBIKAMH, | OCHOBHBIMU HaBBIKAMU, OCHOBHBIX B
OOBACHSAIONIUM | OOBSCHSIOIIMMH | IOHSITHIMU B | OOBSCHSIOIINMU obnactu
u MOJICKYIISIPHEIC obmacTu MOJICKYIISIPHEIC JUHAMUYECKOM
MOJICKYJIIPDHBIC | MEXaHU3MBI JUHAMAYECKOM MEXaHHU3MBI OMOXHUMUU;
MEXaHU3MBbI pa3BuTHUSL OMOXHUMUU; pa3BuTHUSL TEOPETUICCKUMU
pa3BuUTHUSL HEKOTOPBIX TEOPETUYCCKUMHU | HEKOTOPBIX HaBBLIKAMU,
HEKOTOPBIX MaTOIOTHYECKUX | HABBIKAMH, MaTOJIOTHYECKHX OOBACHSIOIIUMH
MATOJOTUYECKU | MPOIECCOB OOBACHSIOIIIMMH MIPOIIECCOB MOJICKYIISIPHEIC
X TIPOIECCOB MeToAaMHt MOJICKYIISIPHEIC MeToIaMHt MEXaHU3MBbI
MEeToIaMH U3yYCHUS MEXaHHU3MBI U3y4YeHUs oOMeHa pa3BuUTHUSL
U3yYCHUS oOMeHa pa3BuTHUSL OTAETLHBIX HEKOTOPBIX
oOMeHa OTAETLHBIX HEKOTOPBIX BEIIECTB MaTOIOTHYECKHX
OTAETLHBIX BEIIECTB MaTOJIOTHYECKHX MPOIIECCOB
BEIIECTB MIPOIIECCOB MEeToIaMH
MEeToIaMH U3ydeHUs oOMeHa
U3y4YeHUs oOMeHa OTAETLHBIX
OTAETLHBIX BEIIECTB
BEIIECTB




Kox u popmynuposka komnereriuu [1K-1- cnocoOHOCTE AKCITyaTHpOBaTh COBPEMEHHYIO
anmaparypy 1 o0opyrnoBaHHUE J1JIsl BBIMOJIHEHHS HAYYHO-UCCIIEA0BATENbCKUX MOJIEBBIX U
J1a00paTOPHBIX OMOIOTUUYECKUX PaboT

Dtan [Inanupyemsie Kpurepuu OleHUBaHUS PE3YILTATOB O0YUEHHUS
(YpoBeHB) pE3yIBTaThI
OCBOEHHUS 00y4eHust
KOMIIETEHIIU MOKa3aTesnu
u ’ ;ocmmeﬁm 2 («He 3
3A7AHHOTO yroBieTBopuren | («YIOBIETBOPHT 4 («Xoporo») 5 («OTu4aHOY)
ypoBHS BHOY) SITBHOY)
OCBOCHHS
KOMIICTECHIINH)
ITepBprit 3HaTh: He 3naer JemoHcTpupyer | JleMoHCTpupyeT Hemoncrpupyer
oran Ba)KHEHILINEC 0a30BbIC B 1IEJIOM BEPHOE, | YBEPEHHOE YBCPCHHOC  3HaHHC
(ypoBens) buznKo- buznKo- C HEKOTOPBIM 3HaHHE OCHOBHpIX | OCHOBHBIX
XUMHUYIECKUE XUMHUYIECKUE KOJITUYIECTBOM TONOKEHU TIONIOAKCHIH — SHAHHC
METOBI METOBI HETOYHOCTEH U | 3HaHUE PUBHKO- (pr3HKO-XIMIIECKIX
UCCIIEI0BAHUS UCCIIEI0BAHUS OIIMOOK, 3HAHUE | XUMUIECKUX METOI0B
UCCIIE0BAHUS
CTPYKTYPSI, CTPYKTYPSI, (usuko- METOJI0B CTpYKTYBI, CBOCTB
CBOICTB U CBOICTB U XUMHYIECKUX UCCIIEI0BAHUS " conepKaHus
cozlepKanus cozepKanus METOJIOB CTPYKTYPHI, XUMUYECKHX
XUMHYIECKUX XUMHUYIECKUX UCCIIEI0BAHUS CBOICTB U BEIEeCTB B
BEIECTB B BEIECTB B CTPYKTYPHI, coziepKanus OpraHm3Me
Opranusme OpranusMe CBOICTB U XUMHYIECKUX
cozepIKanus BEIECTB B
XUMHYIECKUX OpranusMe
BEIECTB B
OpranusMe
Bropoii YMmers: He ymeer Ha VYBepeHHO INonumaer u ymeer
sran MOArOTOBUTH U | MOATOTOBUTH U | YHAOBJIETBOPUTEN | MPOBOIUT, HO | TIPUMEHSTH HA
(ypoBeHs) MpOBECTU MpOBECTU HHOM YPOBHE JIOITYCKAEeT MPAKTHKE JUTsI
XUMHYECKHI XUMHYECKHII onepupyer HETOYHOCTU TIPU | CAMOCTOSITENLHOTO
SKCTIEPUMEHT MO | KCIIEPHUMEHT MO | OCHOBHBIMU MOJIrOTOBKE U | peuieHus
U3YYECHUIO U3YYECHUIO MONOKEHUAMH; | TIPOBEIACHUH UCCIIEN0BATENBCKUX
CBOMCTB U | CBOMCTB U | J0MmycKaer SKCIIEPUMEHTOB 3a/1a4 MPUMEHSATE
uneHTuGUKAIMA | UIEHTUPUKAMA | HETPYObIe o U3yueHUIO | GA30BbIE
Ba)KHEHIINX Ba)KHEHIINX OLIMOKH. CBOICTB U | TEOPETUYECCKUE
KJIACCOB KJIACCOB [Mouumaer u UIEHTUPUKAMA | TIONOKEHHS U
OPraHHYIECKUX OPraHHYIECKUX yMeeT BaXKHEHIIMX METOBI
COEIMHEHMUI; COEIMHEHMUIL; MPUMEHSTH HA KJIACCOB 71a60paTOPHBIX U
OCYIIECTBIIATE OCYIIECTBIIATE MPAKTHKE OPraHHYIECKUX MPOU3BOICTBEHHBIX
nonGop nonGop [PUMEHSTh COEIMHEHMUIL; UCCIEN0BaHUIM
OHOXMMHUYECKHX | OHOXUMHUECKHX | Ga30BBIE OCYIIECTBIIATE COBPEMEHHOU
METOJI0B U | METONOB U | TeopeTuueckue | mombop OHOXUMHUH JUTSI
[POBOIUTE [POBOIUTE TONOKEHHS U OMOXMMHUYECKHX | pelleHHUs
UCCIIEI0BAHUS UCCIIEI0BAHUS METOBI METOJI0B U | npo)eCCHOHANBHBIX
A30TOCOIEPIKAI | A30TOCOIEp KAl | NAabOPATOPHBIX | TPOBOAUTH 3a1a4
UX  BEIIECTB, | UX  BEIIECTB, | U UCCIIEI0BAHUS OCYIIECTBIIATE
JIUTIHIOB, JIUTIUIIOB, [POM3BOJACTBEHH | a30TOCONCPKAIIM | MOCTAHOBKY
YIJIEBOIOB M UX | YIVIEBOJIOB M UX | BIX X BEILECTB, | MPOBEICHUE
MEeTaGOIHUTOB, MEeTaGOIHUTOB, UCCIEN0BaHMIM JIUTIUIIOB, OKCIIEPHMEHTA;
MUHEPATBHBIX MUHEPATBHBIX COBPEMEHHOU YIJIEBOIOB U UX
BEIECTB, BEIECTB, OMOXMMUM I | METaOOIUTOB, AHAJIM3UPOBATE U
(epmenToB; (epmenToB; pelienus MUHEPATBHBIX 06pa6aTI’IBVaTI’
[POBOIUTE [POBOIUTE npoheCCHOHANL | BEIIECTB, HEPBUIHbIN
00paboTKy 00paboTKy HBIX 3784 (epmenToB; OKCICPUMCHTATILHBI
PE3YIILTATOB PE3YIILTATOB OCYILECTBIIATD HPOBOIUTH u - Marcpuar - u
SKCTIEpDUMEHTA, | SKCNIEPMMEHTA, | IOCTAHOBKY U 00paboTKy Aenarh
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OLICHHMBAT, OLICHHMBAT, TIPOBEZICHHE PE3YIBTaToB COOTBETCTBYIOIIHE
MHTEPIPETUPOB | MHTEPIPETHPOB | SKCTIEPUMEHTA; | SKCTIEPHMEHTA, BBIBOJIBL.
aTh, a TAKKE | aTh, a TaKKe OLICHHMBAT,
CpaBHMBaTh ¢ | cpaBHMBarh ¢ | AHAIMSHUPOBATL | yyrepnpetnpopar
JIUTEpPaTypHBIMU | TUTepaTypHbiMu | 1 b, @  TaKKe
TAHHBIMU; TAHHBIMU; 06pa6aTI’IBvaTI’ CpaBHUBATD c
UCIIONB30BaTh | MCIIONb30BATh ICpBHTHBIN JIUTEPATYPHBIMU
TONTYYEHHBIE | TIONYdEHHBIE OKCHCPUMCHTA | japnpiMu;
3HaHUSA [IPU 3HAHUSA npu | JBHBIH UCTIONB30BATh
U3ydEHUH U3ydEHUH Marepual - M | popyuennble
JPYTHX JPYTHX Acnarb 3HAHUSA pu
Ouornoruyeckux | Ouonormueckux | COOTBCTCTBYIO U3YdEHUH JPYTHX
¥ XUMHMYECKHX | M XuMuueckux | [WC BBIBOIBL. OMOJIOTUYIECKUX H
JUCHUIUIAH. | JMCLMILIMH. XHUMUYECKUX
JUCIUTUTHH
Tperuii otan | Bnagerts: 1. He Bnaneer Ha YBepeHHo VYBepeHHO BiazieeT U
(YpOBEHb) HaBBIKAMHU HaBBIKAMHU YIOBIETBOPUTE | BIajeeT MOKET 3P PEKTHBHO
paboTsI ¢ OMOXMMHUYECKO | JILHOM YPOBHE, | HAaBBIKAMH T0/Ib30BAThCS
71a6OpaTOpHBIM | TO aHau3a JUIs | JOIycKas OMOXMMHUHYECKOTO | HaBBIKAMH
060pyIOBaHKUEM, | ONpEETeHHUs OT/IETTbHbIE aHanmm3a I OMOXMMHUYECKOTO
XMUMUYECKUMH | COMEP)KAHUS U | HErpyoble onpeseseHus aHamu3a  YBEPEHHO
peaKTUBaMH, KauecTsa OLIMOKH, conepKaHus U TIPOBOJUT
METO/IMKAMHU OCHOBHBIX BIIaJIeeT KauecTsa SKCTICPMMEHTBl  TIO
TIPOBEIEHNS KOMIIOHEHTOB HaBBIKAMH OCHOBHBIX M3Yy4EeHUIO CBOWCTB U
KA4ECTBEHHOTO | KIIETKH: OMOXMMHUYECKO | KOMIIOHEHTOB UIeHTU(DUKALIMH
u 0eInKoB, IO aHanM3a KIETKHU: OeNKOB, | BaKHEHIIMX KJIaccoB
KOJMYECTBEHHOT | YITIEBOJIOB, JUTSIOTIPENIENIeH | yIVIEBOJIOB, OpraHHYeCcKUX
0 aHanu3a HYKJIEHHOBBIX ust HYKJIEHHOBBIX COETMHEHMUIA;
- MeTonaMu KHCIIOT, CONEpKAHUS M | KHCIIOT, OCYILIECTBIIAT
MaTeMaTU4ecKo | JIMIHIOB, KauecTsa JIUIHIIOB, nonGop
it u BUTaMUHOB, OCHOBHBIX BUTaMUHOB, OMOXMMUYECKUX
KOMIIBIOTEPHON | (hepMEHTOB. KOMIIOHEHTOB (epmeHTOB. METO/I0B u
00paboTkH KJIETKH: TIPOBOIUTH
PE3YIBTaToB OEITKOB, yTJIEBO HCCIIEI0BAHHUS
SKCTIEPMMEHTOB JI0B, a30TOCOEPKAIINX
HYKJIEHHOBBIX BELIECTB, JIMITHJIOB,
KHCIIOT, YIIEBONOB M MX
JIUIHIIOB, MeTabOIUTOB,
BUTaMMHOB, (e MHUHEpaTbHBIX
PMEHTOB. BEIIECTB,
(epMeHTOB;
POBOJUTE
00paboTKy
PE3yIBTaToB
SKCTIEPHMEHTA,
OLICHHMBAT,
MHTEPIPETHPOBATh, a
TaKKe CPaBHUBATHL C
JIUTEPaTyPHBIMU
JIAHHBIMU;
HCIIONb30BaTh
TOTyYEHHBIE 3HAHUS
npu M3y4eHUH
npyrux
OMOJIOTMYECKUX "
XHUMUYECKUX
JUCIUTUTHH

Kputepusmu oneHuBaHUS SIBISIOTCS OaJlibl, KOTOPbIE BBICTABISIOTCS MPENOAaBaTelIeM 3a
BUJIBI JESITETBHOCTH (OLEHOYHBIE CpPEICTBA) IO MTOTaM H3yueHHUsi Mojynell (pasaesioB
JTUCHMIUIMHBI ), IEPEYUCIICHHBIX B PEUTHHI-TUTaHE JUCIUIUIUHBI (0715 9K3aMeHa. TeKyIUi KOHTPOJIb
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— makcuMyM 40 6aymioB; pyOeKHBI KOHTPOJb — MakCUMyM 30 6ajioB, MOOIIPUTEIbHBIE OBl —
Makcumym 10;

[Ixanbel OIlEHUBAHUA:

(01 sK3aMeEHa:

oT 45 10 59 6amIoB — «YIOBICTBOPUTEIHHOY;

ot 60 10 79 GaIOB — «XOPOIIOY;
oT 80 0aJUIOB — KOTJIIMYHO.

4.2. TunoBble KOHTPOJIbHBIE 32IAHUS UJIM UHbIE MATEPHUAJIbI, HE00OX0AMMbIe /IJIsl OLlEHKH
3HAHM I, YMeHHi, HABBIKOB H ONbITA AeSATeJIbHOCTH, XapPaAKTePU3YIOIIHNX ITANbI

¢GopMupoBaHus KOMIIETEHIIUI B Mpoliecce OCBOEHUsI 00pa30BaTeIbHOM MPOrpPaMMbl.

MeToauveckue MaTepuaJibl, ONpeaeJsolue NPoueaypbl OleHNBAHUS 3HAHUIN, YMEHU,
HABBIKOB U ONBITA 1eATEJbLHOCTH, XapaKTePHU3YIOIIMX 3Tanbl popMUpoBaHUs
KOMIIeTeH N i

JTarsl
0OCBOECH
us

Pe3ynbrarsl o0yueHuns

Kommerenmus

OneHOYHbIE CPEACTBA

3HaTh: MOJIEKYISIPHBIE MEXAHU3MBI IIPOLIECCOB,
MIPOUCXOAAIINX B )KUBOM OPTaHU3ME B HOPME U
BO3MOXKHBIE IPUYMHBI UX HapyIIEHUH;

CTpOEHHE ¥ OMOXUMHYECKNE CBOHCTBA OCHOBHBIX
KJIaCCOB OMOJIOTMYECKH BaXKHBIX COCIUHEHHH,
OCHOBHBIE META0OIMYECKHE ITyTH UX IPEBPAICHUS;

MeXaHU3MBI Iepeadt U peaau3auu
reHernyeckoil nadopmarnuu npu cunarese JHK,
PHK, Genkos;

MEXaHU3MBI, JIeXKallie B OCHOBE ONOYHEPTeTHKH:
IyTH 00pa30BaHUs M UCHOIb30BAHUS DHEPTHU

OIIK-5 - ctocoOHOCTH
MPUMEHSTH 3HAHHUE
MPUHIIUIIOB KJIETOUHOM
OpraHu3aIiu
OMOIOTHYECKHX
00BEKTOB,
OnopHU3MIECKUX U
OUOXUMHUYECKHUX OCHOB,
MeMOpaHHBIX IIPOIIECCOB
U MOJIEKYIISIPHBIX

NHauBuayanbHBIH,
IpYMIIOBOI Ompoc;
TECTUPOBAHME;
MIICbMEHHBIE OTBETHI HA
BOITPOCHI; YCTHBIN ONPOC
(BOmpoCHI IS
CaMOKOHTPOJIS);
nabopaTopHbIe PadOTHI;
KOHTPOJIbHBIE PaOOTHI;
cobecemoBanue; 3a1a4a;
poBepKa padboueit

U caM0o00pa30BaHUs, UX 0COOCHHOCTEH U
TEXHOJIOTUH peau3alluy UIsT OCBOCHUS
“HpOpMAIUH B 00JIACTH JUHAMUYECKOH OHOXUMUH

9KCIUTyaTHPOBaTh
COBPEMEHHYIO
anmnaparypy u
obopymoBaHue st
BBINOIHEHUS HAYYHO-
HCCIIEIOBATEIECKUX
TIOJICBBIX U
712a00paTOPHBIX
Ononormyecknx pador

KJIETKaMU U OPTaHU3MOM B LIEJIOM; MEXaHU3MOB TeTpagu
Ononornyeckue (GPYHKIUM BUTAMUHOB M UX KU3HEIEATEIEHOCTH

MIPOU3BOIHBIX;

Ouonornyeckue byHKIMH TOPMOHOB,

PETYIMPYIOIINX BCE BUABI OOMEHa BEIIECTB

3HaTh: colep>KaHue NPOLECCOB CaMOOpPTaHU3aALUU [IK-1- cnocobHOCTH NHauBuayanbHBIH,

IpYMIIOBOI Ompoc;
nabopaTopHbIe PadOTHI;
cobecemoBanue; 3a1a4a;
MIPaKTHYECKOe 3aJaHue;
CTaTbhsl; CUTYal[HOHHBIC
3aJ1a4¥l U TECThI; IPOBEPKa
paboucii TeTpaau

VMmerts:

-IIPOTHO3UPOBATH BO3MOKHOCTH pa3BuTHUSL
MATOJOTUH, WCIONB3ysd 3HAHHUS O OMOXUMHYECKHX
MEXaHM3MaxX UX Pa3BUTHS;

-ONpeNeNATh MPUYUHBI HAPYILICHUS 00OMEHA
OTJCNIBHBIX BEIIECTB

OIIK-5 - ctocoOHOCTh
MPUMEHSTH 3HAHHUE
MPUHIIUIIOB KJIETOUHOM
OpraHu3aIiu
OHMOIOTHYECKHX
00BEKTOB,
OnopHU3MIECKUX U
OUOXUMHYECKHUX OCHOB,
MeMOpaHHBIX IIPOIIECCOB
U MOJIEKYIISIPHBIX
MEXaHU3MOB
KU3HENESITEILHOCTH

NHauBuayanbHBbIH,
IpYHIIOBOI
TECTUPOBAHHUE;
MHChbMEHHBIE OTBETHI Ha
BONPOCHL; YCTHBIA OIpOC

oIIpoc;

(BOmpOCHI TUTSE
CaMOKOHTPOJIS);
nabopatopHble  PaboOTHI;
KOHTPOJIbHBIE padoTsl;
cobecemoBanne;  3ajaaya;
IIpOBEpKa paboueii
TeTpaan
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VYMmerTs: NOArOTOBUTL U MPOBECTU XAMUYCCKUI
OKCIICPUMCHT 1o H3YyUYCHUIO CBOMCTB u
I/I,HGHTI/Iq)I/IKaIII/II/I Ba)KHEUIIINX KJIaCCOB

OpPraHUYECKUX COEAUHEHUN;

OCYILECTBIISAT MOA00P OMOXMMUYECKHX METONIOB U
INPOBOAUTH  MCCIENOBAaHUS  a30TOCOAEPIKAIINX
BEILECTB, JIMIHUIOB, YIJICBOIOB U UX METabOINTOB,
MUHEpPaJIbHBIX BEIIECTB, ()epPMEHTOB;

MIPOBOJUTH 00PaOOTKY pe3Y/IBTaTOB SKCIIEPUMEHTA,
OLICHUBATh, HHTEPIPETUPOBATD, & TAKKE
CpaBHHBATh C JIUTEPATYpPHBIMHU JaHHBIMHU;
UCIIONb30BaTh MOMYYEHHbIE 3HAHUS NIPU U3y4EHUU
JIPYTUX OMOJIOTMYECKUX Y XMMUYECKUX JTUCIHILINH.

IK-1- cnocoGHOCTH
9KCILTYaTHPOBATD
COBPEMEHHYIO
anmnaparypy u
o0opymoBaHUe st
BBITIOJTHCHUSI HAYYHO-
HCCIIEI0BATEIBCKUX
TONICBBIX U
712a00paTOPHBIX
Ononornyecknx padbor

NuauBuayanbHBId  OMpPOC;
nabopatopHble  pabOTHL,
IIpOBEpKa paboueii
TeTpaay, codbecenoBaHme

BJ'Ia,HeTLI TCpMPIHOJ'IOI‘PIeﬁ u OCHOBHBIMH
MIOHATHSIMHU B 00JIaCTH ,HPIHaMPI‘IeCKOﬁ 6I/IOXI/IMI/II/I;
TCOPCTHUICCKUMU HaBBbIKaMH, O6’LHCHHIOIIII/IMI/I

OIIK-5 - cnocoOHOCTH
MPUMEHSTH 3HAHHUE
MPUHIIUIIOB KJIETOUHOM

NHauBuayanbHBIH,

IpYMIIOBOI
TECTUPOBAHUE;

oIIpoc;

MOJIEKYJIIPHbIE MEXaHW3MBI PA3BHTHS HEKOTOPHIX | OpraHH3aluH IIICBMEHHBIE OTBETHI HA
MIaTOJIOTMYECKHUX ITPOIIECCOB OMOJIOTMYECKUX BOIIPOCHI; YCTHBII ompoc
METOIaMH N3y4eHHs] OOMEHa OT/EIBbHBIX BEIIECTB 00BEKTOB, (Bompocsl JUIst
Onogpusnyeckux u CaMOKOHTPOJIS);
OMOXMMHYECKUX OCHOB, nmabopatopHble  PabOTHI;
MeMOpaHHBIX IPOIECCOB | KOHTPOJIBHBIC paboTsl;
1 MOJIEKYIISIPHBIX cobecenoBanue;  3ajaua;
MEXaHU3MOB IIpOBEpKa paboueii
KHU3HENESTEILHOCTH TETpajay.
Braners: HaBbIKaMu pabOTHI ¢ J1aOOPaTOPHBIM IK-1- cnocoGHOCTH JlaGopatopHble  paboOTHI;
000pyIOBaHHEM, XUMUYECKIMHU PEaKTUBAMH, 9KCIUTyaTHPOBaTh KOHTPOJIbHBIE paboTsl;
METOANKaMH IPOBEJICHUS KaU€CTBEHHOTO 1 COBPEMEHHYIO cobeceoBaHMe; IPOBEpPKaA
KOJIMYECTBEHHOTO aHaJIN3a anmaparypy paboueii Terpaau

- METOJaMU MAaTEMATUYECKOW U KOMITBIOTEPHOMN
00pabOTKH Pe3yIbTaTOB IKCICPUMEHTOB

o0opymoBaHue st
BBINOHEHUS HAYYHO-
HCCIIEI0BATEIBCKUX
TIOJICBBIX U
712a00paTOpHBIX
Ononornyecknx pador

CrpykTypa »SK3aMEHAllMOHHOTO Owusera.
TEOPETUYECKUX BOMPOCOB, BKIHOUEHHBIX

IK3aMeHALMOHHBIEC OHJIEeThI

DK3aMEHAIMOHHBIA OWJIeT COCTOUT W3
B MpOTrpaMMy JUCUUIUIMHBI M PACUETHOM 3a/auu.
Kaxnapiii Bonpoc onenuBaercs 10-to 6amnamu. Takum oOpa3oM, MaKCUMAaJIbHBIA Oail, KOTOPBII
MOXKHO TMOJIy4UTh Ha dk3aMeHe cocTanisier 30 OGamioB. baibl, momydyeHHbIe IPU cade SK3aMeHa,
CYMMUPYIOTCS ¢ Oayutamu, TOJIyYeHHBIMH B Xoj¢e cemecTtpa. [lepeBoa omenku u3 100-6amipHOM B
YETHIPEXOAITLHYIO TIPOU3BOUTCS CIACAYIOIINM 00pa3oM:

- orimvHO — OoT 80 10 110 GanmnoB (Bkirouas 10 moompuTenbHBIX OAIIIIOB);
- xopomuio — oT 60 10 79 6aioB;

- YIOBJIETBOPHUTEIIBHO — OT 45 10 59 6aios;
- HEYJIOBJICTBOPHUTEIILHO — MEHee 45 0asuioB.

JBYX

IMporpamma qucuumanHbl «OCHOBBI JUHAMUYECKOWH OMOXUMUM»

buosnepreruka

Ponpb BeIcOKOAHEpreTHYECKNX (pocdaToB B OmosHepretuke. Hykmeosuadocdarsl, kpearnndocdar,
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dbochoenonmupysar, kapobomomidocdar. buonornyeckas pons ATP. CpoOomnas sHeprus
ruaponu3a AT® u ngpyrux opranudeckux gocdaror. buomorndeckoe okucnenue. Knaccuduxarus
MPOIIECCOB OMOJIOTMUYECKOTO0 OKHUCIICHHUS, JOKaIU3alus UX B KieTke. OepMeHThI, y4acTBYIOIINE B
OMOJIOTMYECKOM  OKHCJICHWUHW:  OKCHJa3bl, a’dpoOHbIe H  aHa’pOOHBIE  JIETHUAPOTCHA3HI,
TUIPOKCUIIEPOKCHAA3BI (MIEPOKCHIA3bl, KaTanas3a), JMOKCUTeHAa3bl, MOHOOKCUTEHAa3bl (OKCUIA3bl CO
cMelaHHON (QyHKIMEH, Tuapokcuiiazbl). CBOOOJHOE OKHUCIEHHWE M €ro OHOJOTHYECKas pOJib.
VYyactue 1muroxpoma P-450 B MHKpPOCOMAJbHOM OKHUCJIEHHUHM HSHAOTCHHBIX OPraHUYECKUX
COCMMHCHUN © KceHoOMoTukoB. OxucieHue, comnps-kéHHoe ¢ dochopunupoBanuem AJIP.
CybcrparHoedochopunupoBaHie Ha MpUMEpPE PeaklMid, KaTalu3upyeMbIX INIHIIepaibIerui-3-
dbocharnernaporenasoi u enonazoi. [lonarue sHepreTrdeckoro 3apsaa kietku. Llenb nmepenoca
ANIEKTPOHOB M MPOTOHOB BHYTPEHHEH MeMOpaHbl MHUTOXOHJPHM (HAbIXaTenbHas LEMb, PeloKc-
uens). KoMnoHeHTsl AbIxaTenbHON 1enu: (GpraBONpPOTEHHBI, JKEIe30CepHbIle OenKu, KOAH3UM Q,
uutoxpomsel B, cl, c¢, aa3. Tomorpadgus AbIXaTeNbHBIX IEPEHOCUUKOB B PEAOKC-IEIH.
OKHCHAUTENBEHO-BOCCTAHOBUTENIbHBIE MOTEHIIHANIBI JAbIXaTeNIbHBIX MEPEHOCYHKOB. DHEPreTUYECKOe
3HAYEHHE CTYMEHYATOTO TPAHCHOPTa AJIEKTPOHOB OT OKHUCIISIEMBIX CYOCTPAaTOB K MOJIEKYISPHOMY
kuciopoay. OxucnutenbHoedoc-popunupoBanue B abixarenbHor  1ienu.  Koaddumument
okucnuTenbHOTO (hocho-punupoBanusP/O, P/2e. Jlokanu3amus MyHKTOB CONPSDKEHUS OKHCICHHS
u Qoc- GopunMpoBaHus B JIbIXaTEIbHOM LIENIM HAa OCHOBAHHM PEIOKC-TIOTEHIMANIOB, JeH- CTBUS
cnenuuueckux WHTHOUTOPOB (POTEHOH, amuTan, aHTuMuimH A, uwmanua, CO, NaN3);
BbIJIEJICHUE OEJIKOBO-JIUMHUAHBIX KOMIUIEKCOB. Opranusais KOMIIO-HEHTOB JbIXaTeJIbHON LIEMU B
Bujie 4-x komiiekcoB: NADH-neruaporenassr (komrieke 1), CykKnMHATAETHAPOTEHA3bI (KOMILIIEKC
IT), nuroxpomoB Bcl (kom-tiekc I11), urToxpomokcumasel (komruieke V). Ponb kosH3uma Q u
IIUTOXpOMACB HHTerpanuu kKomruiekcoB. KomtekropHass ¢ynkmus NAD+ u kosnzuma Q B jbI-
xatenpHOM 1enu. IlonaHble W peaylupoBaHHbBIE JbIXaTenbHble Lenu. llpeacraBne-HUS O
MEXaHU3Max COMNpsDKEHUs OKUCIeHHs U ¢GochOpUIUPOBaHUS B  JAbIXaTeNbHOM  IEHU.
XeMuocMOTHYECKas: Teopuss Murtuesmia. DIeKTPOXUMHYECCKUN TTPOTOHHBIN TpagueHT Kak (gopma
3amacanusi 3Hepruu. Crpoenue ATP-cuHTazHoro komruiekca. Mexanusm oOpazoBaHusi ATP.
O6parumocTth peakuuu, katanuzupyemoir ATP-cunTazoii. Pa3zobmenue Tpancnopra 3JIeKTPOHOB U
cunte3a ATP, neiictBue 2,4-munutpodenona. Okucienwe 1urToruiazmatudeckoro NADH B
JpIXaTelbHOU 1enu. [muteposndocdaTHblii 1 MalaT-acliapTaTHbIA YETHOYHBIE MEXaHU3MBI.

O0meH yri1eBO10B

Karabonmusm  ymieBonmoB.  Pacuieruienune  yrieBoJoB B IUINEBAPUTEIBHOM  TPakTe.
Amunonutuueckue (EpMEHTHI: XapakTepucTHKa. BcackiBaHHe MOHOCAaxa-puJoB B TOHKOM
KHUIIEYHUKE M WX JaJIbHEHIIUN TpaHCIOPT. AHa’poOHOE pacHICTUICHHE TIIOKO3bI. [IJIHMKOIH3.
Buyrpuknerounas — snokanuzanus — nponiecca.  OTnenbHbIE  peakUMH — [IMKOJIM3a,  UX
TepMOJMHAMHUecKue xapakTepuctuku. Okucnenue [[-rmuuepansaerun-3-gocdara, conpsxéaHoe
¢ (dochopunupoBanueM KapOO-KCHJIBHOW TPYIIBI: MeXaHu3M comnpspbkeHus. OOpazoBaHue
dbochoenonmupysara. Pecunte3 ATP B peakinusax, karamuzupyeMbix (ochommuiepaTkuHazon 1
MUPYBAaTKMHA30M. DHEPreTHYeCKuii OajaHC aHa’dpoOHOro TIHMKOIM3a. Perynsius riMkoyim3a Ha
YpOBHE TeKCOKHHa3bl, ¢ochodpykroknHazpmupyBaTkuHasel. Perenepamus NAJ[+, poib
JAKTaTACTUIpOTeHa3bl B 3ToM mporecce. OOpaszoBanue 2,3- audocdormuuepara B IIyHTE
Panonopra-JIrobepunra. Pacmieruienne miukoreHa (mukoreHonm3). CTpoeHue, MeEXaHHU3M
NEUCTBUS U peryasius mukoreHpochopu- a3bl. DHEpreTuYecKuil OanaHc npeBpalieHus ocTaTka
IJIFOKO3bI B IJIMKOTEHE JI0 JlakTrara. buocuHres mmkoreHa, poib UJld-niroko3bl. XapakTepucTuka
[JIMKO-TeHCUHTa3bl. PeunpokHasi perynsuus pacuieruieHnus U CHHTe3a INIMKOTeHa, POJib TOPMOHOB
B 3TUX Tporeccax. CnuproBoe OpoxeHUE. DHAOTEHHBIH M SK30TCHHBIA 3TaHOJ. Poyib meyeHu B
Metabonmu3me 3TaHoja. [nrokoHeoreHe3. BHyTpukiieTouHas jgokanu3anus mnpoiiecca. Peakiuwm,
YYacTBYIOIIME B MPEOAOJECHUHM HEOOpaTUMBIX CcTaaui: oOpa3oBaHue G(ocdoeHOIHUpyBara,
bpykT030-6-pocdara, TIOKO3bl. [JTIOKOHEOTEHE3 B TEYCHH, CKEJETHBIX MBIIIIAX U MO3TOBOM
TKaHu: ocobOeHHOcTH. Perymsmus maokoHeorene3a. [luknm Kopw (ITHOKO30J1aKTaTHBIN ITUKII).
KaraGo-im3m makTo3bl M TaakTo3bl. J[Ba myTH okucieHus (GpPyKTo3bl B IedeHu. HapymeHus
YIJIEBOJHOTO OOMeHa. AlpoOHBIM MeTabonm3M mnupyBara. MUTOXOHIPHUH: CTPYKTypa H
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sHeprernueckue  ¢yHkuuu. OkuciauTenbHOE  JekapOokcuinupoBaHuenupyBara. CrpoeHue

MYIbTU(EPMEHTHOTONUPYBATACTUApOreHa3oro  koMmriekca.  CymMMapHoe — ypaBHEHHE U
SHEPreTHYECKU OanaHc OKHUCJIUTEIHLHOT0/1eKapOOKCHIIMPOBAHUSTUPYBATA. Perynsuus
aKTUBHOCTH MUPYBAaTACTUAPOTEHA3HOTO KOMILJIEKCa! KOBaJICHTHAast Moaudukanus,

auIOCTEpUYECKUU MexaHu3M. [{ukn JuMOHHOW KHUCIOTHL. OTAENbHBIE PEAKUMM IHUKIA, HX
TePMOJMHAMHYECKHE XapakTepucTuku. CymmapHOe ypaBHeHHE OkuciieHus: anetTuiCoA B IUKIE
Kpebca. HeoOxoauMOCTh aHAMIEPOTUUYECKUX IIYTEH, MOMOJHSIONIMX 3amac KOMIIOHEHTOB,
ydacTByOImHMX B Iukie. 3aBucumoe oT ATP u OwoTrnHa KapOOKCHMIMpOBAaHHENUpyBara —
aHarJIepOTUYECKHUIl MyTh CUHTE3a OKcanoalerara. Posib [uKia TMMOHHOM KUCIIOTHI B Karabosn3Me
yriieBosioB. AMdubonmveckoe 3HadeHue mukiaa KpeOca. Perymsmms mukina KpebGca Ha ypoBHE
IUTPATCUHTA3bl, W30LUTPATACTUIPOTEHAa3bl U 0O- KETOIIyTapaTIeruJporeHa3HoOro KOMILJIEKCa.
ITenro3zodocdarHbrii myTh (rekco30-MOHO(POCHATHBIN IIYHT) — aIETEPHATUBHBIN ITyTh OKUCICHUS
ITI0K030-6- ocdara. Buyrpukiierounas sokanmuzamusi mnporecca. OTOenbHBIE PEAKIUU: HX
TepMOJMHAMHUecKre xapakTepuctuku. CyMmapHoe YypaBHeHHE MeHTo30(¢ochaTHOrO myTH.
[{uknuueckuid xapakTep HSTOro Mpolecca, YYacTKU TMEePEeKpecTa C NIUKOJIUW30M. Perymsuus
neHTo3odocdaTHoro MyTH Ha YpPOBHE IIIIOK030-6-pocdaraerumporenassl. buoxumudeckas poib
MeHT030(0Cc(haTHOTO IMyTH OKUCICHUS TTIOKO3HI.

OO0MeH JunuaoB

Karabonmusm nunuaoB. CTynmeHuyatoe pacuielyieHHE JHUMHAO0B MHILUA B KENIy- JIOYHO-KUIIEYHOM
Tpakte. Jlunomutuueckue  ¢depMeHTH:  Junasza,  (ocdonmmnazbl,  CHUHOTMHUEITUHA3HI.
DOMyIbrUpOBaHKE KUPOB, POJIb KETUHBIX KUCIOT. BecackiBaHe MPOAYyKTOB pacileryeHHs JUIHI0B
B TOHKOM KHIIEYHHKe. TkKaHeBOW JMMoiau3. YyacTHe B JTOM MpOIECCe TPUIITUIEPUI-,
JUTIAIMPHUA- U MOHOIJIMIIEpU/UINIIA3. JInmonpoTenHiInnasa mia3mMbl KpoBU. Posib CBIBOPOTOYHOTO
anbOyMHHA B TPAHCIOPTE KPOBBIO KUPHBIX KUCIOT. AKTUBUPOBAHUE )KUPHBIX KUCIIOT, POJIb B 3TOM
npouecce anuiCoA-cunteraspl. TpaHcnopT anuiaCoA-TPOU3BOAHBIX KHUP-HBIX KHUCIOT U3
LMTO30JI1 B MUTOXOHJPUH, y4acTUE KapHUTHHA. MexaHu3M (- OKHUCIICHHS HACHIIICHHBIX KUPHBIX
KHUCJIOT C YETHBIM YHUCIIOM YIJIEPOJHBIX aTOMOB. OCOOEHHOCTH OKHCIEHHUS >KMPHBIX KHUCIOT C
HEYETHBIM YHCJIOM aToMOB yriepojaa. MeTaboau3M NPOMUOHOBOM KUCIOTHL. OKHCIEeHUE
MOHOEHOBBIX U TOJHU-CHOBBIX XHUPHBIX KUCIOT. CyMMapHOE ypaBHEHHE [-OKHUCICHHS >KUPHBIX
KUCTIOT. bruocuHTe3 XUPHBIX KUCIOT. CTpOEHHME KOMIUIEKCAa CHUHTa3bl >KUPHBIX KHUCIOT. Poib
arunepenocsmero (ACP) 6enka u ero 4-docdomaHToTeHOBONW «pydkn» B (PYHKIIMOHHUPOBAHHH
MyibTH(GEpMEeHTHOTO KOoMmIUlekca. Mcrounmkm NAJIPH nns OuocuHTE3a JKMPHBIX KHCIIOT.
Oo6pazoBanne ManoHWICOA. MexaHW3M HapaluBa-HUS YIJIEPOAHON IEMU >KUPHOM KHCIIOTHI.
[Huknuyeckuii xapakTep OMOCHMHTE3a >KUPHBIX KHCIOT. YeThlpe 3Tama IUKJIa: BOCCTAHOBJIIEHHE,
KOHJIEHCAIus, Aeruapa-Taius, Hacelmenue. CymMMapHOe ypaBHEHHE OMOCHHTE3a MajJbMUTHHOBOM
KHUCJIOTBl. DHEPreTUYECKUEe 3aTpaThl HA CHUHTE3 >KUPHBIX KUCIOT. Pons mutoxonapuit u OIIP B
VAJUHEHUW YIJIEPOJHOTO CKeJeTa MajJbMUTHHOBOM KHUCIOTHI M 0Opa30BaHHME MOHOEHOBBIX
JKUPHBIX KHUCJIOT — TMajJbMHUTOOJICMHOBOM W oJienHOBOW. Jlecarypasbl. Perymsiuusi mpoiieccoB
OKHUCJICHUS U OMOCHHTe3a XHUPHbIX KHUCIOT. OOpa3oBaHMEe M TNpEeBpalleHHE KETOHOBBIX TEII:
areroarerara, B-ruapokcuOyTupara, aie- Tona. buocunres runepodochonunuaor. Poas CTP B
sToM mpouecce. buocunres chunrodocoaunuaoB U MIMKOIUNKUIOB. buocuHTes XonecrepuHa.
BryTrpukie- Tounas nokanuzamus npoiecca. O6pazoBanue nzoneHTeHmwIndocdara — akTuB- HOU
M30MPEHOUIHON EIMHUIIbI, yJYacTBYIOIIEH B CHHTE3€ XOJECTepUHA U JIPYrux OHUOJOTHYEeCKH
aKTUBHBIX coequHeHUN (kapoTtuHOoun0B, BuTamMuHOB E, K m A). Tpu cramum B OMOCHHTE3E
XoJlecTepUHA: 00pa30BaHUE MEBAJIOHOBOM KUCIOTHI, 00pa30BaHHE CKBAJI€HA, MHOTOCTYIIEHYATOE

NpeBpaileHue  jaHocrepuHa B xosectepuH.  OkcumerwnmnyrapuiCoA-peaykraza — —
ajutocTepudeckuii  epPMEHT, PETYIUPYIOIIUH CKOPOCTh CHHTE3a XxojecTepuHa. JlBa myTHm
OrocuHTE3a TPUALMIITIIUIIEPOJIOB: dbocharuaHbIit (a-rmuniepodocdaTHblif) u B-

MOHOAIWITIUIEPOJbHBINA. TpaHCHIOPT CHHTE3MPOBAHHBIXTPUALMITIUIICPOJIOB U3 KUIICYHUKA B
KpoBb. OOpazoBaHUE XUIIOMUKPOHOB. BHOCHHTE3 KEITUHBIX KUCIIOT.

O0mMeH 0eJ1KOB

OO6mast cyrouHasi MOTPeOHOCTh B OeJIKax B3POCIIOro uenoBeka. [[oJHOIEHHBIE U HETIOJTHOIIEHHBIE
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Oenku. Pacuieruienne OeNKoB B KENMyIOYHO-KUIIEYHOM Tpakre. [Iporeonurnueckue ¢GepMeHTHI.
AXTUBaIMsl  TMENCUHOT€Ha, TPHUIICMHOTeHa, XUMHUTPUIICHHOTEHa, MPOKapOOKCHUIENTHAa3,
nposniactaspl. TpUIICHUH — KJIIOUEBOM (PEpMEHT aKTHUBAIMU BCEX MPOPEPMEHTOB, CHHTE3UPYEMbBIX
MOPKETYIOYHOM JKee30i. BcackiBaHue MpOAyKTOB THAPOJM3a OeIKOB. TpaHCIOPT aMUHOKHUCIIOT
yepe3 MeMOpaHy KHIIEYHOTO JMHUTENHs (CUMIIOPT ¢ KaTHOHAMHW HATPUs) U JIPYTHX KIETOK (Y-
DIyTaMWIbHBIA  1UKI). Pacmiernyienue TKaHeBBIX O€nKoB. BHyTpHKIeTOUHBIE POTEa3bI.
buonoruyeckoe 3HA4YeHHE TKaHEBOTONPOTEOIH3A. Karabonuzm AMUHOKHCIIOT.
[TepeamunupoBanue. Pons Butamuna B6 B sTom mponecce. JlezamMmuHUpOBaHWE aMUHOKHUCIOT U
ero Tumbl. OKHUCIUTENBHOEIC3aMUHUPOBAHUEIITYTAMUHOBOM KHUCJIOThI. Xapakrepuctuka L-
iyTamarjaeruaporetassl. OKUCIUTENbHOEAC3aMUHUPOBAHNWE TMpU ydyacTuu okcupa3 D- u L-
aMUHOKHUCIOT. JlekapOOKCH-TUPOBaHWE aMUHOKUCIOT, OOpa30oBaHHE HEKOTOPBIX OHOTEeHHBIX
aMuHOB. Mertabonmu3m ammuaka. [lytm oOe3BpexwBaHUS aMMHaka. BHOCHHTE3 MOYECBUHBI
(opuutrHOBBIM 1K Kpebca). CymmapHOe ypaBHEHHE CHHTE3a MOYEBHUHBI. Kartaboiausm
YIJIEPOAHOTO CKeJeTa aMUHOKUCIOT. [TMKO- M KETOTeHHble aMMHOKHCIOTHI. AMMHOKHCIIOTHI,
npeBpamatoniecs B aueTmwiCoA uepe3 nupysaT: alaHUH, HUCTEHH, TpUNTO(haH, CEpUH, TPEOHHH,
DJIMLIUH.  AMUHOKHUCIOTBI, TpeBpamatonecs B ane-TuiaCoA  dyepe3  aneroaneTuiaCoA:
(dbeHunanaHuH, TUPO3UH, JHU3UH, TpUNTO(haH, JEHIIMH. AMUHOKUCIIOTHI, MpeBpallaoluecs B o-
KeTOITyTapar: aprMHUH, TUCTH- TUH, NIyTAMUHOBAas KUCIIOTA, INTyTaMUH, IPOJIMH. AMUHOKHUCIIOTHI,
MpeBpalaroniiecss B OKcaloaleTaT: aclapariHoBas KHCIIOTa, aclaparuH. AMUHOKHUCIOTHI,
npesparnatongecs B pymapar: ¢peHunananud, Tupo3uH. OOpa3oBaHHE aKTHMBHOTO Cyib(dara npu
Kara0oJiM3Me NHUCTHHA W IMCTeMHAa. METHOHMH KaK MeTHIMpyromui areHt. OOpa3oBaHue S-
a/ICHO3UIIMETHOHHMHA U PEaKIUH, UAYyIIHE ¢ ero yyactueM. Ponb TerparuapodoaneBoil KUCIOTH B
Metabonu3Me  aMUHOKHUCIOT. HacnemctBeHHbie  aedekThl  MeTaO0OIM3Ma  aMHUHOKHCIIOT.
[IpeBpaiieHue aMHHOKHCIOT B CIEUUAIM3UPOBaHHbIE NPOAYKTHl. CHHTE3 CEpOTOHMHA U
MenaroHMHa. bHocHMH- Te3 MenaHWHOB. bBHOCHMHTE3 THUpEoHJHBIX TOpMOHOB. buocuHTes
KaTexoJlaMMHOB. buocunTte3 mnonumamuHoB. CuHTE3 KpeaTMHa W KpearnHuHa. CHHTE3 rema.
O6pa3zoBaHue KOHBIOTAaTOB IIMIMHA U TaypUHA C KETYHBIMU KHCIOTAMH.

O0MeH HYKJIEHHOBBIX KHCJIOT

Karabonu3m HyKJIEMHOBBIX KHUCJIOT. XapakTepUCTHKa HyKJea3 (PHIOHYKJea3bl, SK30HYKIIE€a3bl,
Ne30KCUpUOOHYyKIIea3bl,  pPUOOHYKJIeas3bl,  pecTpukraszbl). OOMeH  Hykieo3uadocdarTos.
Pacmiennenue mypuHOBBIX OCHOBaHMK. MoueBas KHCJIOTa — OCHOBHOW MPOAYKT Karabonm3ma
MyPUHOBBIX HYKJICOTHUJOB Yy yesoBeka. PaciiernieHne NMUpUMUIMHOBBIX OCHOBaHHM. buocuuTes
MypUHOBBIXHYKJICOTU-A0B.  VcTOyHMKM a30Ta W ymiepoAa B MYPUHOBOM  IUKIIE.
[TocnenoBarenbHOCTh pe- aKIMA B CHHTE3€ IYPUHOBBIX HYyKJIeoTH0B. (OOpa3oBaHue
dhochopudoszunmupo-pochara. Muaozuamonodocdar (IMP) — nmpemmecrBennuk AMP u GMP.
[IpeBpa-meane AMP u GMP mox nelictBueM crenu@UYecKuXx KWHA3 B HYKICO3HIIU- U
tpudocdarel. Perymsmus OnocuHTE3a MyPpUHOBBIX HYKJICOTHIOB IO MPHUHIUITY 00- paTHOW CBSI3H.
buocuHTe3 NMUPUMUIMHOBBIX HYKJIEOTHAOB. MCTOUHMKHM a30Ta W yriepoja B MHUPUMUIAHOBOM
nukie. YpuaguaMmonodocdar (UMP) — npeninecTBeHHUK IPyruX MAPUMUIAHOBBIX HYKJICOTHIOB.
buocunte3 1€30KCHPUOOHYKICOTHAOB. YdyacThe B OTOM Ipollecce THOPEIOKCHMHA |
tuopenokcuapenykrasel. [IpeBpamenne dUMP B dTMP, ponb TUMUIUIATCHHTETa’bl W
IUruapodonaTpeykrassl.

BOINPOCHI K IK3aMEHY

1. ®epMeHTH HX POJIb B SIBICHUSX >KU3HENEATEIbHOCTH. CXOJACTBO U OTIMYME B JICHCTBUU
KaTaau3aTtopoB ((epMEHTOB) M KaTaJIM3aTOPOB HHOW MPUPOJIBI.

2.  Crpoenue dhepmeHTOB. OTHOKOMIIOHEHTHBIC M JIByXKOMITIOHEHTHBIC epMeHThI. KodepmeHThI.
Tunsl cBszet Mexay kodepmeHntamu u anodepmeHTamu. KodepMeHTHl mNepeHOCUHKH
BOoJI0posioB ¥ AekrpoHoB (DMH, ®AJ], HAJI, HAA®), nepenocunku rpymnm (ATD, HAD -
caxapa u Jp.).
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3. DHepreTrika 0OMeHa BEIIEeCTB. YPOBEHb CBOOOTHOMN SHEPTHH B OPraHUYECKOMCOEIUHCHHH.
Makposprudyeckue COCIMHEHUs W Makpospruyeckue cBs3u. Poib AT® B sHepreTnyeckoM
oOMeHe.

4. HykiieMHOBbBIE€ KUCIOThI, X XUMUYECKHUI cocTaB. ICTOpUSI OTKPBITUS U U3YUCHHUSI.

5. XapakrepucTHKa IIYPUHOBBIX U MUPUAMHOBBIX OCHOBaHMI, BXOAAIIUX B COCTaB HYKJIEHMHOBBIX
KHCJIOT.

6. Ilyru pacnana HyKJIEMHOBBIX KUCJIOT A0 CBOOOHBIX HYKJIEOMHUIOB.

7. Mexanusm ouocunre3a JJHK. depmenThl u GenkoBbIe (PaKTOPhI, YIaCTBYIOIINE B PEITUKAIIUN
JIHK.

8. buocuntes PHK (Tpanckpumnmms). Jlokanusamus mporecca B KJIETKE; CTPOCHHE, CBOMCTBA U
MexaHusMm aercteus PHK-nonmrmepassl.

9. OOmeH 0enKOB M HYKJICMHOBBIX KHCIIOT B KJIETKE. 3HaYeHHE OEITKOBOTO 0OMEHa.

10. Tlytm m MexaHW3MBI NMPUPOJHOTO CHHTE3a OETKOB. MarpuuHas TeopeMa M CXemMa CHHTE3a
O€JIKOB.

11. Poaws pubocom B OuocunTtese O6enka. CTpoeHue u cBoiicTBa pudocom, xapakrepuctuka PHK u
0€eJIKOB, BXOJSIINUX B COCTaB CyOUacTHIl. DTarbl TPAHCISALUH.

12. MexaHu3M MMEpBUYHOTO OMOCHHTE3A YIIIEBOJIOB M €0 YHEPTEeTHYECKOE 00eCIIeUCHHE.

13. O6men yrneBogoB. [lytu pacnaga mojgucaxapu0B U OJIMTOCaXapHJIOB.

14. OOMeH MUPOBOHUTPATHOM KUCIOTHI. [ TIMKOJIN3 U TJIMKOTEHOJIH3.

15. OO6miast XapakTepUCTHKA YITIEBOJIOB M MX Kilaccu(uKaIiusi.

16. OO6muras xapakTeprCTHKa KJlacca JIMMKUIOB, UX Kiaccudukaius. Jlokanu3anus TUIUI0B BKICTKE
1 uX OMOJIOTUYECKOE 3HAYCHHE.

17. KaHoHHnueckure 1 HEKAHOHWYECKHE (PYHKIIMH JIUTTH]IOB.

18. OOMeH TpurIuIepua0B. [ MAPOIN3 UX MPU YIaCTUH JIUTIA3bl H AJIUACTEPA3HI.

19. Crepuapl, UX COCTaB U CTPOCHHE, CTPYKTypa U oOpazoBanue. OOMeH npHu ydacTu (epMEHTOB.

20. ®ocdonumnusl, UX CTPYKTypa, OMOJIOTHYECKas: posib. MexaHu3M OMOCHHTE3a M IyTH paciiaja B
opraHusme

21. I'MuKonumubl, X COCTaB U CTPOEHUE, OUOJIOruYecKast poJib, 0OMEH ITTMKOJIMITHIOB.

22. buonoru4eckoe OKUCIICHHE, KiIacCH(UKaIIHs TPOIIECCOB.

23. ComnpspkeHue OMOJIIOrMYECcKOTO OKUCIEHUS ¢ (hochopriinpoBaHieM B Mpolieccax MUKOIN3a U B
MUTOXOHJpUAIHHOM ammnapare.

24, Jlokanmuzamus OKHCIHTENIbHOTrohoCcPOopuIupoBaHus B KIETKe. MeXaHU3M COMPSIKCHHS
okucieHus ¢ pochoprIMpoBaHUEM.

25. TlenTumHble TOPMOHBI, CTPYKTYpa U (DYHKITUH, MEXaHHU3M JCHCTBUS.

26. Ilpoune ropMOHBI, UX CTPYKTYpa U MEXaHU3M JICUCTBUSI.

27. B3auMOCBS3b U pEryisiius 0OMeHa BEIeCTB.

YTBep:kaeHo

Ha 3acenannu xkadenpst

OMOXMMHH U OHOTEXHOJIOTHH

3aB. kadenpoii

BAIIKUPCKHUM TOCYIAPCTBEHHBIA YHUBEPCUTET
BUOJIOTMYECKUM ®PAKYJIBTET
JK3aMeHALIMOHHASI CeCCHs
Jucuunmianaa OCHOBBI JTUHAMMYECKO O0MOXMMHUHU

JK3aMeHaAlMOHHBII OmjteT Ne 1
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1. 1.buonoruyeckoe OKUCICHHE, KIacCU(PUKAIUS TPOIIECCOB.
2. Obwmen yreBogos. [lyTu pacnanga monucaxapuaoB ¥ OJTUTOCAXapUIIOB
3. IlpuBeaute peakiuu oOpa3oBaHUS 3aMEHIUMBIX AMHUHOKHUCIIOT

KpUTEPUU OLICHUBAHUS OTBETA HA SK3aMeHe (TOJBKO IS TeX, KTO YYUTCS C UCIOIb30BaHUEM
MOAYIbHO-PEUTUHIOBOM CHCTEMbI 00YYEeHHS U OLEHKU YCIIEBAEMOCTH CTYIEHTOB):

Kpurepun ouenku (B 6aax):

- 25-30 6a,110B BBICTABJISETCS CTYICHTY, €CJIU CTYJSHT JaJl OJTHBIC, Pa3BEPHYTHIC OTBETHI Ha
BCE TEOPETUYECKUE BOMIPOCHI OUIIeTa, MPOJAEMOHCTPUPOBAI 3HAHUE (PYHKIIMOHAIBHBIX
BO3MOXHOCTEH, TEPMUHOJIOTUH, OCHOBHBIX 2JIEMEHTOB, YMEHUE IPUMEHSTh TEOPETUYECKHE 3HAHUS
IIPY BBINOJHEHUH MPaKTHUecKuX 3agaHuil. CtyneHT 6e3 3aTpyIHEeHU OTBETHII Ha BCE
JOTIOTHUTENbHBIE BONPOCHL. [IpakTHueckas yacTh pabOThI BBIIIOJIHEHA TOJHOCTHIO 0€3
HETOYHOCTEHN U OLIHOOK;

- 17-24 6a1710B BBICTABJISETCS CTYICHTY, €CJIU CTYJIEHT PACKPHLJI B OCHOBHOM TEOPETUUYECKHUE
BOIIPOCHI, OJIHAKO JTOMYIIEHbI HETOYHOCTHU B OIPEIEICHUH OCHOBHBIX MOHATHI. [Ipu oTBeTe Ha
JOTIOTHUTEIbHBIE BOMIPOCHI TOMYIIEHbI HEOOIbIINE HETOYHOCTU. [IpH BRINMOTHEHUH TPAKTUYECKOI
4acTH pabOThI IOMYIIEHBI HECYIIECTBEHHBIC OITNOKH;

- 10-16 Gay10B BBICTABIISETCS CTYICHTY, €CJIU IIPH OTBETE HA TEOPETUUECKUE BOIIPOCHI
CTYACHTOM JIOIYIIEHO HECKOJIBKO CYIIECTBEHHBIX OIIMOOK B TOJIKOBAaHUU OCHOBHBIX MOHSTH.
Jloruka u momHOTa OTBETA CTPAJAIOT 3aMETHBIMU U3bSIHAMU. 3aMETHBI TPOOEIbl B 3HAHUU
OCHOBHBIX METO/IOB. TeopeTHuuecKre BOMPOCHI B LIEIOM H3JI0KEHBI JOCTATOYHO, HO C MPOITyCKaMHU
Matepuaia. IMerTcs NnpuHIUIHaNIbHbIE OIIUOKY B JIOTUKE MOCTPOCHHS OTBETA Ha BOIPOC.
CryneHT He peluni 3a7a4y WK IpU pelIeHUH JOMYIIEeHbI TpyOble OITHOKH;

- 1-10 6aJ1510B BBICTABIISIETCS CTYJIEHTY, €CJIM OTBET HAa TEOPETUUYECKHE BOTIPOCHI
CBUJIETEIHCTBYET O HEMOHUMAHUU U KpaifHe HEMOJTHOM 3HAHUM OCHOBHBIX MOHATUN U METOJIOB.
OO6HapyxuBaeTcs OTCYTCTBHE HABBIKOB IPUMEHEHHS TEOPETUUECKUX 3HAHUH MPU BBITTOJIHEHUU
MpaKTHYeCKUX 3aaHuii. CTyeHT He CMOT OTBETUTh HU Ha OJIMH JOTOJHUTEIbHBIN BOMPOC.

Hanee nepeuncnsitorcs: Bce OLieHOUHbIE CPEICTBA, IPEACTaBlIEHHbIE B TA0NHIIE, C TPUMEpaMu
3aJlaHu#, BOIPOCOB, BAPMAHTOB KOHTPOJIbHBIX U T.J. Hirke mpuBeieHo HeCKOJIbKO Hanbolee
pacnpoCTpaHEHHbBIX IPUMEPOB.

IIpumMepbl KOHTPOJIBbHBIX 3a1aHUH N0 TeMe: «O0MeH 0eJIKOB»

1. AMMHOKHCIIOTOM, KOTOpasi B BOJHOM PacTBOPE B OOJIbIIICH CTEIICHH MPOSBIISECT OCHOBHBIC
CBOMCTBA, SIBIISCTCA ...

1. Aprunun
2. Tupo3uH.
3. Acniaparux
4. Banun

2. J1nst oOHapyKeHHUs] aMUHOKHCIIOT B OTAEIbHBIX MOPIHUAX PACTBOPOB MOCIE MPOBEACHUS
ruponu3a 6enka U uX XxpoMarorpadhuiyeckoro pasaeiaeHus UCIOIb3YeTCs ...
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1.
2.
3.
4.

Peakuust ¢ HUHTUAPUHOM
buyperosas peakuus
KCaHTOMNPOTEHHOBAs pEaKIIUs
peakuus ¢ peaktuBoM CennBaHOBa

3. Benxu, cocTosmue 0ojiee YeEM M3 OJHON IMOJHMIENTHIHOM 1€, HAa3bIBAIOTCS:

1. TTonudyHKIIMOHATBLHBIMH.
2.0auromMepHbIMU.
3.1TonumepHbIMH.
4.CHHTETHUYECKUMU.

4. IMocrenoBareIbHOCTh AaMHHOKHUCIIOTHBIX OCTATKOB B TTOJIMITCHITHIHBIX IETISX OTPEIeisieT
CTPYKTYpy OeJka:

1. Tpernunyto.
2. Bropuunyto.
3. IlepBuuHnyto.
4.YeTBEepTUYHYIO.

5.

oo AW N = 3 DN B~ WK~ (o) DN B~ WK~

DN B~ WK~

KpOMe IMIMOHa BCE aMHMHOKHCIIOThI BXOOAIIHME B COCTaB OEJIKOB SIBJISIOTCS:

. JleBoBpamaromumMu n3oMepamMmu

. Umeror D-konburyparuto

. OnTUYecKy HeaKTUBHBI

. Umeror L-xoHdpurypanmio

. SAABnsitorest L- wnn D-aMuHOKKMCIOTaMU

. K amunokucnoram ¢ ruipooOHbIMU paluKaiaMu OTHOCSTCS:

. JIEUIINH

. BaJIMH

. acTmaparuHOBas KUCJIOTa
. IU3UH

. ApTUHUH

. Kakue nBeTHbIC peakiiuu MOXHO UCIOJIB30BaTh JUIsl OOHAPY)KEHHS OCITKOB:

. OuypeTroByto
. KCAHTOIIPOTEHHOBYIO

. Mumnona
. Jlambepra-bepa

. UeM ompenensieTcs nmuiieBasi IEHHOCTh OSIKOB?

. AMMUHOKHCIIOTHBIM COCTaBOM
. HaTM4MeM 3apsjia OeJKOBBIX MOJIEKYI

. BO3MOXHOCTBIO paciierieHus B XKKT

. TIOPS,AKOM Yepe/IoBaHMsl aMHUHOKHUCIIOT B MOJIEKyIle Oerka
. MOJICKYJISIPHOM Maccoit Oernka
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9. O0OBsICHUTE IPUYUHBI TIOSIBJICHUS OKPACKHU MPH MOJOKUTEITbHON HUHTUIPUHOBOW PEAKIINH.

10. Ilepeuncnure Hezamenumbie AK.

11. Hanmumre oOpa3oBaHue TPUIENTHIOB U3 ajlaHWHA, (PeHMIIaIaHWHA U TJIMIIUHA.

IIpumepbl KOHTPOJIBHBIX 3aaHUi 110 TeMe: «O0MeH HYKJIEMHOBBIX KHCJI0T»

1. Kakue xumudeckue coeJMHeHHs] 00pa3yroTCs MPHU MOJIHOM THIPOJIN3€ HYKJIEHHOBBIX KUCIIOT:

1. ITyprHOBBIE OCHOBaHUS

2. AnenozunTtpudocdopHas Kuciaora
3. IlenTo3HI

4. ®ochopHast KHCIIOTa

2. Kakumu CBSI3SIMU COCIMHSIOTCSI MEXTy COOOH MOHOHYKJICOTH/IBI, CO3/1aBasi INHCHHBIC
MTOJTUMEPBI:

. MoaHBIMH

. 3'S"-bochomnrpupHbiMu;
. [TupodocharabiMu

. BogopoaubiMu

. KoopauHanimoHHbIMU

DN B~ WK~

[98)

. Kakue ¢pusnyeckue nsmeHneHus BO3HUKAIOT nipu aeHaryparuu JJHK:

. UsMeHeHue cnekTpa MoriomeHus

. T'umoxpomusblii 3hdexT

. l'unepxpomusbIit 3 ekt

. YBeJIMYEHUE JIaBy4YeH TIIOTHOCTH

. YBenMueHue OTPUIATEeILHOTO YIIa BPAIeHHs! TIOCKOCTH MOJISIPU3alU

DN B~ WK~

N

. Kakoi1 u3 ykazaHHbIX yriieBo10B BXoauT B coctaB PHK:

. amp(a-D-pubodypanosa

. Pamno3a

. amb(a-D-ppykrodypanosa

. anmb(a-D-2-ne30kcupudodypanosa
. anmb(a-D-ranakronupanosa

DN B~ WK~

9]

. Kakue u3 MNEPCUNCICHHBIX COCI[I/IHCHI/Iﬁ SABJIAIOTCS HYKJIICO3UAaMU:

1. AgeHo3ud

2. 2-N€30KCUTUMUINH

3. AnenuHpuOOHYKII€03uAMOHO(OoChAT
4. IAM®D

5. Hutuaua
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6. Kakue coequHeHus ABISIOTCS Ae30KCHpUOOHYKIIeo3mudocharamu:

. I
. JIAT®
. AJD

. JIUT®

AW N =

3

. Kakrie aMMHOKHMCTIOTHI MPUHUMAIOT y4acTHe B OMOCUHTE3€ MyPUHOBBIX OCHOBAHUMA:

. AnaauH

. I'munnu

. Acriaparud

. JIn3un

. I'myramun

. Kakne koMnoHeHThI HEOOXOIUMBI IS OCYILIECTBIICHHS Ha4yalbHOM CTaauu OCITKOBOTO CUHTE3a -
aKTUBAIlM¥ aMUHOKHUCIIOT:

o L AW —

. 20 amunokucnoT, hepmeHTsl amuHoauATPHK-cuaTeTassr, TPHK, AT®, Mg 2 +
. 20 amunoxkuciot, TPHK, I'T®, Ca 2+

. 20 amuHOKMCIOT, hepmeHThl amuHoaruITPHK-cuaTerassl, Mg 2+

. 20 aMmuHOKMCIOT, 20 aMrUHOAIIUIIaICHWIIaTOB, Mg2+

. 20 amunaOKkucnotT, amuHoamI-TPHK-cunTeressr, ATD

DN B~ WK~

Ne)

. Ha3zoBuTe ncTtouyHuku 2 ¥ 8 aTOMOB a30Ta B COCTaBE UHO3ZUHOBOMN KUCJIOTEI

. N10-popmun-TI'®K

. N5-N10-merennn-TI'®K
. acraparuHoBasi KMCJIOTa
. IyTaMUHOBAsI KMCJIOTA

AW N =

10. Kakoit u3 THCTOHOBBIX OCJIKOB HE y4acTBYeT B 00pa30BaHUHU HYKJIEOCOMBI
1. H1

2. H2a

3. H26

4. H3
5. H4

11. Yto mporCXOAUT Ha CTAJAWH TOCTTPAHCISIITUOHHON MOAM(HUKAIIUN ITPU OMOCHUHTE3e Oelka
1. nucconuupyeTpruOOCOMANIbHBINA KOMIUICKC Ha OOJIBIIYIO0 U MATYIO CYOhETMHUIIBI

2. aktuBupyetrcs PHK-nonuMepasa jyisi CHHTE3a HOBOW MOJUMNENTHUIHOW MOJICKYIIbI

3. MPOUCXOAAT Tpoliecchl GOPMUPOBAHUSI HATUBHON CTPYKTYPBI OSJIKOBOI MOJIEKYIIbI

12. Kak onpenenuts B ruaponusare HK npucyrcreue dhocdaron?

13. 3anummTe CTPYKTYpHYIO (GOPMYITY ITYPUHOBOTO OCHOBAaHHMS

IIpumepbl KOHTPOIBHBIX 3a1aHUi 110 TeMe: «O0MeH yIiIeBO0B»

1. VI3 mepedncieHHbIX YTBEPKICHUH BBIOEPUTE MPAaBUIIHHOE:!
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AW N =

NS B S [\

N —

3.

4,

1
2
3

4.

AW N =

[*))

AW N =

3

AW N =

1

. CocTaBHOM KOMITOHEHT ILIEJUTIONO3HI - alib(a-riTroKo3a

. [Ipu KucnoTHOM ruaponn3e Kpaxmaia oopazyeTcss MaibTo3a

. [Ipu neiicTBUM Ha MaJIBTO3y MaJIbTa3bl 00pa3yeTcs anb(ha-TIroKo3a

. [Ipoaykramu ruponusa Kpaxmaia U INIMKOTeHa SIBJISETCS rajnakro3a

. Kakue u3 HUXKCTICPECUYUCIICHHBIX COCI[I/IHCHI/Iﬁ OTHOCATCH K TOMOITIOJIMCaxapuaam:

. Kpaxman, mukoren

. XOHJIPOUTUHCYIb(DAT, THaTypOHOBasi KUCIOTA
. Lenmrono3a, aMHIIOTIEKTHH

. Keparancynbdar, renapuna

. bnarogaps kakomy pepMeHTy ITI0KO3a 3aJepKUBACTCS B KIIETKE:

. 'excoxkunaze

. Anpnonase ¢pykroso-1,6-6ucdocdara

docdaraze rroko30-6-pocdara

Myraporanus — 310...

.M3MeHeHue yneiapbHOro BpalleHus pu pacTBOPEHUHU MOHO3 B BOJIE
.O0pa3oBaHue pa3IMYHBIX IUKIMIECKUX (GOPM MOHO3

. Pacuieruienue onurocaxapuioB Ha MOHO3bI
O6pazoBaHue pa3IMYHBIXTAyTOMEPOB

. Kakoil KoOMIIOHEHT MOJIOKa HapylllaeT MUIIEeBAPEHHE Y JIUL, HE EPEHOCAIINX MOJIOKO:

. Caxaposa
. JJakTo3a

. Manibro3a
. Tperanosza

. Kakue yHKIMM BBINONHSET LEJUII0J03a B OpraHu3Me Yell0BeKa!

. DHEPreTUYECKYIO

. CTUMYIISIIMS IEPUCTATBTUKY KUIIEYHUKA
. [Inactuyeckyro

. KonTpoas MmoueBnHOOOpa3zoBaHus

. UTo siBNISIETCA KOHEUHBIM MPOYKTOM MepeBapuBanus kpaxmaia B KKT:

. bera-D-rimroko3a
. anb(a-rIroKo3a
. MaJIbTO3a

. Tperajgosa

. K xakomy a3¢dexry npuBoaut dhochopunupoBaHue TIFOKO3bI TEKCO- WU TIIIOKOKUHA30M:

. YBEJIMYEHHIO CIIOCOOHOCTH MPOXOAUTH Yepe3 MEMOpaHbl U, TAKUM 00pa3oM, K JydIIeMy

MOCTYIUICHUIO ITTFOKO3bI B PA3JIMYHBIC KIICTKU

2

. CHIDKEHUIO MeTa00JINYEeCKOM aKTUBHOCTH ITIIOKO3BI M OOJIEMIEHHUIO €€ ACTTIOHUPOBAaHUA
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3. CHMDKEHHMIO CIIOCOOHOCTH IIFOKO3BI IMPOHHUKATh Y€PE3 HUTOIIaA3MaTUUCCKHEC MCM6paHI)I ", TaAKUM

00pa3oMm, 3aJepiKKe IIIFOKO3bI BHYTPH KIETKH

9. I'me B KJIeTKe JIOKaIU3YyIOTCs (DEPMEHTHI IIUKIa TPUKAPOOHOBBIX KUCIIOT:

. B IIUTO30J1€

. B MEXKMEMOpPaHHOM IPOCTPAHCTBE MUTOXOHAPHI
. B MAaTPUKCE MUTOXOHAPUI

. B OHJIOTIJIa3MaTHYECKOM PETUKYIIyMe

AW N =

10. Yto obGecnieunBaeT 3HaUUTEIIbHAS Pa3BETBIECHHOCTh MOJIEKYJIbI IJTHKOTEHA:

1. BO3MOHOCTB OBICTPON MOOHMIIM3AIMH [IIIOKO3bI U PEIIEHHE 0CMOTHYECKOM MpoOIeMbl
2. yMEHbIIIEHUE PHEPTeTUYECKUX 3aTpaT MPHU €€ CUHTE3e
3. yBeJIMYEHHE SHEPTreTHUECKOTO BhIXOa MPU MOOUIU3ALIUHN TTFOKO3bI

11. Kakyro uHbopMaIuio JaeT noJIokKuTenbHas peakius CenTnBaHOBa.
12. 3anummuTe pparMeHT MOJIEKYIbI [IEJUTFOJIO3BI.

IIpumepbl KOHTPOJIBLHBIX 3aIaHU M0 TeMe: «OOMeH JTUINI0B)

1. HeliTpanbHbie KUPBI — 3TO. ..
1. cnoxHble 23QUPHI STUICHIIIUKOISA U )KUPHBIX KUCIOT
2. CcIOXHBIE A3PUPHI NIULEPUHA U KUPHBIX KUCIOT
3. cnoxHbIe 3(pUpbl MOHOATOMHBIX CHUPTOB U )KMUPHBIX KUCIOT
4. croxxHble Y3QUPHI JTIOOBIX CITUPTOB U KUPHBIX KUCIOT

2. ®ochonmunuapl MoApa3AesoTCs Ha. ..
1. mmunepodochonunuasl u chuHTOPOCHOTUITUIBI
2. ATUICHDIHMKOIB(HOCHOTUTIUIBI M AlleTHIXOTUH)O CHOITUTTH BT
3. »stanonamuHpOCcHOTUTUIEI 1 TUAHI()OCHOITUTTHIBI
4. wuno3zuthochomunuasl 1 cHUHroho CcHOTUTIHIBI

3. 151 onTUMANbHOTO PACHICTICHUS JIMITUI0OB HEOOXOJUMBI. . .
1. KoaryasiHThI — COJIM KMPHBIX KUCIOT
2. SMYyJbraTtopbl — KETYHBIE KUCIOTHI
3. SMyIbraTopsl - MPOU3BOAHBIE TIIMLIEPHHA
4. crabunamn3aTopsl - IPOU3BOIHBIE HYKJIEOTHIa

4. Ilpu b-oxuCIEHUN KUPHBIX KHCIIOT MOJIY4aeTCs. ..
1. ammn-KoA u anetmin-KoA
aria-KoA
HU3KOMOJIEKYIIIPHBIE KHUCIOThI
CMeCh MOHOKapOOHOBBIX M TUKAPOOHOBBIX KHUCIIOT

Sl el

5. B ogHoM 1ukie 6uocruHTEe3a JKUPHBIX KUCIOT MOTY4atoTCs. . .
aretTi1-KoA n manmoHmi-KoA

oyrupui-KoA

MasioHmI-KoA

oyrupui-KoA u anernin-KoA

b\ S

6. CKOJIBKO KKaJI DHEPTrUM BBIJEISETCS MpU pacuieryieHuu 1 . xupa?
1. 3,4 xkan
2. 4,1 xkan
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3. 9,3 kkan
4.17,6 xxan

7. Beibepute npaBuiIbHYO GOPMYITY NaTbMUTUHOBOM KUCIOTHI
2. C15H35COOH
3. C16H35COOH
4. C15H34COOH
5. C17H33COOH
6. C15H31COOH
8. Kakum 00pazom npoucxoauT mnepeHoc anetwsi —KoA w3 MUTOXOHAPHUA B ITUTOTUIA3MY B XOJI€
CUHTE3a KUPHBIX KHCIOT
[Ipu yyactuum uutpara
[Ipu ydyactuu KapHUTHHA
[Tpu yuactuu runepodocdaTHoro MexaHu3Ma
[Tyrem akTuBHOTO TpaHcnopTa ¢ 3arparoit ATD
B Bune mamouunin-KoA

SR BN

. TparcroptHasi popma XoJeCTeprHa U3 NIEUEHH B MepHUPEPHUUECKUE KICTKU
. JITTHIT

. XUJIOMUKPOHBI

. JITTOHIT

. JIIIBIT

. ATLOYMUHBI

DN B~ W= \O

10. Kakoe a3otucroe coequHeHe MPUHUMAET ydacTue B KapOOKCUIMpoBaHuu arnetuia-KoA B
X0J1e CUHTE3a KUPHBIX KHCIOT

1.6uoTun

2. KapHUTHUH
3.cepuH

4. xpeatu
5. KapHO3UH
6. METUOHUH
7. XOJIUH

11. TlepBas peakius Ha MyTH META0OJIMUECKUX MTPEBPAIICHUH TITUIIEPUHA

1. pochopunupopanme
. BOCCTaHOBJICHHE

. OKUCIICHHE

. AI[MIIMPOBaHKE

. METHJIUPOBaHHE

W B W N

,HI/ICI_[I/IHJ'II/IHEI «,HI/IHEIMI/ILICCKEUI OHMOXUMUS npeacraBjicHa TPEMA MOOYIISIMHU.

Mopynb 1. buosnepreruka

[Ipu n3ydeHnn 3T0T0 MO CTYICHT JIOJDKEH MOATOTOBUTHCS K CEMUHAPCKUM 3aHATHIM. B
KOHIIE U3YYCHHUS MOJIYJISI JIOJDKEH MOJTOTOBUTHCS K KOJUIOKBUYMY B BHJI€ TECTHPOBAHUS 1
cobeceIoBaHu.

Moyns 2. OOMeH OeKOB M YITICBOJIOB

[Ipu u3ydeHnn 3T0r0 MOJYIIS CTYICHT JIOJDKEH MOATOTOBUTHCS K CEMUHAPCKUM U
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MPAKTUYECKUM 3aHATHAM. B KOHIIE U3y4eHUST MOAY/IS JOJIKEH TTOJATOTOBUTHCS K HUTOTOBOMY
TECTHUPOBAHHUIO.

Moayns 3. OOMEH HYKJIEHHOBBIX KUCIIOT U JIUTIHAJIOB

[Ipu n3ydeHnn 3T0r0 MOJYIIS CTYICHT JIOJDKEH MOATOTOBUTHCS K CEMUHAPCKUM U

MPAKTUYCCKUM 3aHATUAM. B KOHII€ U3YYCHUA MOAYIIA JOJKEH IMOATOTOBUTHCA K HTOTOBOMY
TECTUPOBAHUIO.

JlaGopaTopHbie padoThl N0 JUCHMILINHE «/IMHaMuyeckast OMOXUMMDY
Pabota Nel (8 wacoB)

DHepreTUYecKuii 0OMeH

1. OTtkpeiTHEe HEKOTOPBIX cyocTpaToB LITK (MuMOHHOM M SHTApHOM KUCIIOT).
2. Oo6napyxenue HAJl+

2. CrnmproBoe OpoKeHHe.

3. MacnsHokucioe OpokeHue.

Pabota Ne2 (4 gaca)
OOMeH OeJIKOB 1 aMUHOKHUCJIOT
1. OnpeneneHue aMUHHOTO a30Ta B OHMOJOTHYCCKUX JKHJKOCTSIX HHUHTHIPUHOBBIM
METOJIOM.

Pabota Ne3 (4 gaca)
OOMeH HYKJIIGMHOBBIX KHCIIOT
OnpeneneHne MOYEBOM KUCIOThI

Pabota Ne4 (8 gacoB)

OOMeH yreBo0B

1.O0HapyxeHHe MPOyKTOB APOKIKEBOTO COpaKMBAHUS TITFOKO3bI
2.00HapyXeHUEe MOJIOYHON KUCITOTHI

3.KoJin4eCcTBEHHOE ONpEAeIeHUE MUPOBUHOTPATHOM KUCTOTHI

Pabota Ne 5 (8 wacoB)

OOMEH JTUITUIOB

1. OOHapyxeHHEe XOJeCcTepruHa

2. OOHapyXeHHE KETIYHBIX KHUCIOT
3. BausHue xenuu Ha KUPbI

[lepen mpoBencHHEM HTOIOBOI0 KOHTPOJISI IPEINOJaBaTeIb BHIYHCISICT CpedHee 3HAYEHHe
MIPOLIEHTA MPaBUJIbHBIX OTBETOB Ha BOIIPOCHI TPEX PYOESIKHBIX TECTOB, COOTBETCTBYIOLIUX MMPOBEPKE
c(hOpMUPOBAHHOCTH KaXKJ0¥ KOMIIETEHIIUU B X0/i€ Y4eOHOTO ceMecTpa.

HTOoTOBBINM KOHTPOJIH TIO MPOBOJUTCS B BUJIE DK3aMeHa (MakcuMalbHas cymMma 0amioB -30).

B »sx3amenanmonHom Owmisiere — 3 Bompoca. OTBET Ha KaXIblii BONPOC MAaKCHUMAaIbHO
onenuBaerca B 10 0awoB.

Bonpoc mepBeIii  olleHHMBaeT CTENEeHb CHOPMUPOBAHHOCTH  OOmIETPO(eCcCHOHATBHBIX
KOMIIETEHIIHA, BOMPOC BTOPOM — TPOGECCHOHATBHBIX KOMIICTCHIIMM, BOMPOC TPETHH —
0OIIEeKyIbTYpHBIX KoMmeTeHITuH. OreHka oTBeTa Ha BONPOC OT 4 70 5 0auioB COOTBETCTBYET
Ha4aJIbHOMY YPOBHIO C(OPMHPOBAHHOCTH KOMIIETCHIIMH, OT 6 ;10 8 — 6a3zoBomy, oT 9 g0 10 —

25



IOBBIICHHOMY.

Kpurepun ouenku:

3ammTa Kaxa0u 1abopaTopHO paboThl OIEHUBAETCS MaKCUMaJIbHO B 10 6ayioB

e 9-10 GaxyioB BBICTABISETCS CTYIACHTY, €CJIH BBIMOIHII Ja00OPaTOPHYIO paboTy, KOHTPOJILHOE
3aJlaHue, MPOJAEMOHCTPUPOBAT YBEPEHHOE BIIaJICHHE METOJIUKOW U YCTPOHCTBOM mpudopa.
OTBeTH Ha BCE BONPOCHI

e 6-8 0a/IOB BBHICTABIIAETCS CTYICHTY, €CJIH BBIIOJIHUI JIA0OPATOPHYIO pabOTy, KOHTPOJIbHOE
3aJlaHue, MPOJAEMOHCTPUPOBAT YBEPEHHOE BIIaJICHHE METOJIUKOW U YCTPOHCTBOM mpudopa.
OtBetun Ha Bce Bompochl. Ilpu oTBeTe Ha BOMPOCH JOMYyCKAaeT HErpyoOble OMIMOKH M
HETOYHOCTH.

e 3-5 0ayIoB BBICTABISIETCS CTYIEHTY, €CJIH BBINOIHUI J1a0OpaTOPHYIO padoTy, KOHTPOJIbHOE
3aJlaHue, MPOJAEMOHCTPUPOBAN YBEPEHHOE BlIaJIECHUE METOAUKON U YCTPOHCTBOM Ipudopa.

e (-2 - OamwiOB BBICTABISAETCSA CTYICHTY, €CIM HE BBINOJHWI JA0OPAaTOPHYIO padoTy,
KOHTPOJIBHOE 3aJ[aHuE.

4.3. PediTHHI-IIaH AUCHUILIMHBI IPUBEJICH B MPUIIOKCHUH 2

5.Y4eOHO-MeTOonn4YecKoe 1 MH(pOpMAINIMOHHOE o0ecieueHHe U CIIUITUHbI

5.1. IlepeyeHb OCHOBHOM U JOMOJHHUTEIHLHOH Y4eOHOH JUTEPaTypPbl, HEOOX0AUMOM ISl
OCBOEHHS THCIUNIUHBI

OcHoBHas JiMTEeparypa:

1. AspgeeBa, JI.B. buoxumusa: VYueObnuk / JI.B. Asneea, T.JI. Aneiinuxona, JI.E.
AngnpuanoBa; [log pen. E.C. CeBepuna. - M.: [DOTAP-ME/], 2015. - 768 c.

MecToHaxowaeHWe U QOCTYNHOCTE

MecTo xpaHeHua | Bcero k3. | CBo6oaHbix 3k3. | Ludp
Bawly
ab3 24 15 77 b63
y3d 1 1 77 b63
2. IlnakynoB, B.K. OcHoBbpl jguHamuueckoil Ouoxumuu [DIEeKTpOHHBIA pecypc]|
yueb.mocoobue/  Ilmakywoe B. K. — M. : Joroc, 2010 .— 216c. —

<URL:http://www.biblioclub.ru/book/84985/>.

3. TaranoBuu A. JI. buosornyeckas xumusi [DneKTpoHHBI pecypc| : ydeOHuk / A. /.
TaranoBuy [u  ap.]—  Mwuuck:  Bpmitmas  mkoma, 2013 . — 672 c¢. —
<URL:http://biblioclub.ru/index.php?page=book&id=235731&sr=1#>.

JlonoTHUTe IbHAS JINTEpaTypa:
1. MWo6parumo PU., Ilmnupnas W.A., LserkoB B.O., Spymmuna JI.I. O6men  OGenkoB u
aMHHOKHUCIIOT. Y4eOHoe mocodue. Yda, PULL bamIl'y, 2016. 112 c.

MecToHaxoKaeHWe W OOCTYNHOCTE

MecTo xpaHenua | Bcero sks. | CeoBopHbix 3ks. | Lludp
bawl'y
ab3 29 28 577 O-19
434 1 1 577 0-19

2. ®omura M. B. ®dapmaneBruueckas Ouoxumusi [DIEKTpOHHBIN pecypc| : y4eb.-MeTos.
nocobue / M. B. ®omuna, E. B. bubapuera, O. f. Coxonoa .— OpenOypr : OI'Y, 2015 .— 109 c.

<URL:<http://biblioclub.ru/index.php?page=book red&id=438993&sr=1>>.

3. Xenar I.-B. buoxumus pacrennii [Onexkrponubiii pecypc]/ I.-B. Xenar ; mox pen. A.M.
Hocoga, B.B. Uyba— M. : BUHOM. JlaGopatopus 3nanuii, 2011 .— 471c.

26



4. IllampaeB A. B. buoxumust [DnekrpoHHbiid pecypc| : yued.mocodue / A. B. [llampae .—
Openoypr : OI'Y, 2014 .— 186 c.
URL:<http://biblioclub.ru/index.php?page=book red&id=270262&sr=1>>.

5.2. Ilepeuennb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH « UHTEepHET» N
NPOrpaMMHOI0 ofecrnevyeHusi, He0OXOAUMBbIX /IJIS OCBOEHUS TUCHUILINHBI

1.  DnexrponnHas 6ubamoreka nuccepranuii PI'b -http://diss.rsl.ru/

2. TocymapcTtBeHHass myOauM4HAs HaydyHO-TeXHUYecKas OuoOnuoreka Poccuu. baza maHHBIX
MEXTyHapOIHBIX HHJIEKCOB HayuyHoTo nutupoBanus SCOPUS - http://www.gpntb.ru.

3. TocymapcTBeHHass myOnW4YHas HaydyHO-TeXHUYeckas OuoOmmoTexka Poccuu. baza nmaHHBIX
MEXKTyHapOIHBIX MHJICKCOB HayuyHOTO uTHpoBanus WebofScience - http:// www.gpntb.ru

4. Jlexkuuu mo Owonoruu (akyabTeTa MOJICKYIIPHOW M Ouonornueckor ¢usuku Dusuko-
TEXHUYECKOro yHuBepcutera: http://bio.fizteh.ru/student/files/biology/biolections/

5.  «bHOMOJIEKYJIa» — 3TO HAYYHO-MOMYJISIPHBIN CaiT, MOCBAIMIEHHBIA MOJIEKYJISIPHBIM OCHOBaM
COBPEMEHHOW OWOJIOTMHM M TMPAKTUYECKUM MPUMEHCHHSIM HAyYHBIX JOCTHKCHUN B MEIHWIIMHE U
OMoTexHOJIOTHH.: http://www.biomolecula.ru/about/

6. Teopus 3BosoNIMK, KaKk OHA €CcTh: bubnmmoreka caiira: http://evolution.powernet.ru/library/

7. Kypnan o6mieit omonorun: Pestome crareii: http://elementy.ru/genbio/resume?artid=314

8. bubnuoreka JeKIMA W HAaydHBIX U3JAHUKW Ha caiTe «OJEeMEHTBl OOJIBIIONW HAYKH»:
http://elementy.ru/lib

9.  DOnexrponHas oubnuoreunas cucrema «3b bamlVy - https://elib.bashedu.ru/

10. DnexkrpoHHas OuOIMOTEYHass cHUCTeMa «YHHMBEPCUTETCKas OuOnIMoTeKa OHJIANH» -
https://biblioclub.ru/

11. DnexrponHas 6mbIMOTEUHAs cucTeMa u3aarenbcTBa «Jlanpy - https://e.lanbook.com/

12.  DnexrponHsbIi kKaraior bubaumorexku baml'V - http://www.bashlib.ru/catalogi/

13. DnexkrponHas  uHGOpPMAIMOHHO-OOpa3oBaTenbHass  cpena bamly  (OUOC) -

http://www.bashedu.ru/elektronnaya-informatsionno-obrazovatelnaya-sreda-bashgu

6.MarepuajbHO-TeXHUYECKas1 0a3a, He00OX0AMMAas ISl OCYIEeCTBJIECHUS

00pa30BaTeJILHOIO MpoLecca o JUCIHHIINHEe

HaumenoBanue OCHAaIIEHHOCTD CHENUAIBHBIX TOMEIICHUN U Ilepeuenn
CIELHMaTN3UPOBAHHBIX ayIUTOPHH, TIOMEIIEHHH JUTsSl CAaMOCTOSITEIEHOM paboThI JIMLIEH3HOHHOTO
KabuHeToB, JabopaTopuii IPOrpPaMMHOTO
obecrieyeHusl.
PexBU3UTHI
TIO/ITBEP K IAIOIIETO
JIOKYMEHTa
1. yuebnan ayoumopus Onn Aynutopus Ne 324 1. Windows 8 Russian.
npoeeoenusn 3anamuii | YueOnas wmeOenb, mgocka, dkpaH Ha mratuBe | Windows Professional 8
nekyuonnozo muna: aymuropuss Ne | DIQUIS, npoekrop Sony VPL-EX 100, nHoyrOyk | Russian Upgrade.
324 (yueOnwlii kopmyc Owmodaka), | Aser Extensa 7630G-732G25Mi. HoroBop Ne 104 or
aynuropust Ne 327 (yueOHBIH KopITyC Aynurtopus Ne 327 17.06.2013 T.
Ouodaxa). VYuebnast mebenb, nocka, mpoekrop BenQMXS525 | JInnensun 6eccpouHble
DLP3200LmXGA13000, 9KpaH
2.  yueonas  ayoumopusn oaan | ClassicSolutionNorma HacTeHHBIH 2.
npoeedenusn 3anamuil Aynutopus Ne 329 MicrosoftOfficeStandar
cemunapckozo muna: aynuropust Ne | YueOnast meOenb, 10cka, 1abopaTtopHbIii HHBEHTaph, | d 2013 Russian.
331 (yueOHwli Kopmyc Owmodaka), | Bece Ohaus SPU-202, tepmocrar TCO 1/80 CITY | Horoop Ne 114 or

aynuropust Ne 329 (yueOHBIH KopITyC
Oouodaxa), aymuropust Ne 324
(yueOHbIH KOpIIyC 6uodaxa),

oxnaxpatomuii, uenrpupyra OIIH 3M, wmxkad
BBITSDKHOM OONBIIONH — 2 INT., MATHUTHAsI MEIIanKa
MM-4, Becbl TOpCHOHHBIE, KpaH Ha IITaTHBEe Dexp

12.11.2014 r. JInuensuu
OecCpOYHEIC
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aynuropust Ne 327 (yueOHBIH KOpITyC
Ouodaxa).

3. yueonas  ayoumopus  0Onn
npogedenus 2pynnoeuix u
UHOUGUOYAILHBIX KOHCYTbMAUUIL:
aymuropust Ne 331 (yueOHBIH KoOpITyC
Ouogaxa), aymuropust Ne 329
(yueOHbIH KOpIIyC 6uodaxa),
aynuropust Ne 324 (yueOHBIH KopITyC
O6uodaxa), aymuropust Ne 327
(yueOHbIH KOpIIyC 6uodaxa),
aymuropust Ne 319, maboparopust UT
(yueOHbIi KopIryc Onodaxa).

4. yuebonas  ayoumopus  0aa
meKyuiezo Konmpons u
RPOMEINCYMOUHOUl  ammecmayuu:

aynuropust Ne 331 (yueOHBIH KopITyC

O6uogaxa), aymuropust Ne 329
(yueOHbIH KOpIIyC 6uodaxa),
aynuropust Ne 324 (yueOHBIH KopITyC
O6uodaxa), aymuropust Ne 327
(yueOHbIH KOpIIyC 6uodaxa),

aynuropust Ne 319, maboparopust UT
(yueOHbIi KopIyc Onodaxa).

5. nomeuienus onsa
CamocmoamenvHoil pabomor:
aynuropust Ne 428 (yueOHBIH KOpITyC
Onodaka), umranpHbl 3am  Nel

(TIaBHBIN KOpITyC).

TM-80, mxa¢ BHITSHKHON — 2 IIT.
Aynutopus Ne 331
VYuebnas wmebenmb, romoreHmzatop—324, 1ocka,
nabopaTopHbIi MHBEHTaph, Komopumerp KOK-2M —
3 mrt., KonopuMeTp (HOTOITEKTPUUCKHH, MUKPOCKOIT
"JIOMO" Muxwmen-1, mopo3unbHas kamepa Csusra
106, IIOTEHLIUOMETP PH-metp 340,
cnekrpoporomerp CD-16, crnekrpodoromerp COD-
121, tepmocrar TC 1/80 CITY, uenrpudyra OITH
3,02, mkad BBITSXKHOM MBI,
Aynurtopus Ne 319
JlaGopaTtopusa UT
VYuebHast MeOelb, 0CKa, IEPCOHANIBHBIA KOMIIBIOTED
B komrutekTe Nel iRU Corp — 15 mT.
Aynutopus Ne 428
VYuebnast mebenb, T0cKa, TpUOyHa, MYIBTHMeEIHa-
npoektop InFocusIN119HDx, HoyrOyk Lenovo 550,
skpan  HacreHHeri  ClassicNorma — 200%200.
MOHOOJIOKH CTallMOHAPHBIE —2 MIT.
YuranbHslii 3a7a Nel
VYuyeOnast MeOenb, y4eOHBIA M CHpPaBOYHBIH
(oHI, HEOrpaHMYECHHBIH KPYIIOCYTOYHBIH NOCTYI K
ANIEKTPOHHBIM OnoOHMoTeunsiM cucremMam (OBC) u
BJ1, cTena mo nmokapHoOi 6e30MacHOCTH, MOHOOIOKU
cranmoHapuele — 5 mt, M®Y (npunTrep, ckaHep,
xomap) - 1 mr  Wi-Fi  goctyn pans
MOGUNbHBIX YCTPOWNCTB

3. IIporpammuOE
obecrneuerre Moodle.
Od¢urmaabHbIH
OpPUTMHAJILHBII
AHITTUHACKUI TEKCT
JIUIEH3UU I CUCTEMBI
Moodle,
http://www.gnu.org/lice
nses/gpl.html

[epeBon nuieH3UH IS
CHCTEMEI Moodle,

http://rusgpl.ru/rusgpl.p
df
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[Tpunoxenune Ne 1

MMHOBPHAYKH POCCUN
®I'bOY BO «bAIIKUPCKUHN I'OCYIJAPCTBEHHBIM YHUBEPCUTET»
BUOJIOIT'MYECKNUN OAKVJIBTET

»

COJIEP)KAHUE PABOYEM ITPOI' PAMMBI

mucrariieael - OCHOBBI AMHAMHWYECKON OMOXMMHHA — Ha 5 ceMecTp
(HaMMEHOBaHME JTUCIIUTUIMHBI )
Ounas

dhopma o6yueHns

PaGouyro mporpamMmy OCyIeCTBISIOT:

Jlexnuu: noteHT, k.0.H. [HInupnas U.A.
(TOKHOCTB, y4. CTENEeHb, (.1.0.)

[IpakTyeckue 3aHATHS: mgouenT, K.0.H. [IInupnasg M. A.
(TOKHOCTB, y4. CTENEeHb, (.1.0.)
Bua paboter O0BbeM IUCIUAIUINHEL
O6mas TpynoemkocTh auctuiuinael (3ET / yacoB) 4/144
Y4eOHBIX 4acOB Ha KOHTAKTHYIO pabOTy ¢ MIPEro/iaBaTesieMm:
JIEKIUH 18
MIPAKTHYECKUX/ CEMUHAPCKHUX
J1a00paTOPHBIX 36
Opyrux (TpynmnoBasi, MHIMBUTyallbHAs KOHCY/IBTALUS U UHbIE BUbI
y4eOHOU ACSITEIBHOCTH, IPEIyCMaTPUBAOIIKE pabOTy 00YJarOIINXCs C 1,2
npenoaasareiaem) OKP
Y4eOHBIX 4acoOB Ha CaMOCTOSTENbHYIO padboTy oOyuarontuxcs (CP) 36
BKJIIOYAsl MMOJTrOTOBKY K 9K3aMeHY/3a4eTy
Y4eOHBIX YacoB Ha MOJTOTOBKY K dk3aMmeHy (KoHTpob) 52,8
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dopma(bl) KOHTPOJIS:
SK3aMEH__ 5 ceMecTp
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dopma U3ydeHHs] MaTepralioB:

dopma

JIEKIUHU, TIPAKTUYECKUE 3aHATHUSA, OcHoBHas u TEKYIIEro
CEMUHApPCKHe 3aHATHS, JOTMOJHUTEIbHAS KOHTPOJIS
No nabopaTopHbIe PabOTHI, auTeparypa, 3ajaHus 1o YCIIEBaEMOCTH
i Tema u conepxanue camocTosATeNbHas padoTa u pEKOMeHyeMas | CaMOCTOSITENbHOM | (KOJJIOKBUYMBI,
TPYAOEMKOCTbH (B Yacax) CTyACHTaM paboTe CTyIEHTOB | KOHTPOJIbHBIE
5 (HOMEpa u3 paboTHI,
Bcero | JIK | ITP/CEM CP CIIHCKA) KOMITBIOTEPHBIC
P TECTHI U T.II.)
1 2 3 4 5 6 7 8 9 10
1. | OOMeH BelecTB ¥ YHEPTHUH. 12 2 4 |6 OcHoBHas Pazo0menue Onenka
buonornueckoe okucieHue. jmreparypa: OKHUCJIEHHUS C YCTHBIX
OG6uee npezacrasieHre 06 oOMeHe 1-3 CHUHTE30M OTBCTOB,
BEIIECTB U SHEPTUHU. HononnutensHa | ATO fectrpoBatie
Cramuu oOMeHa BEIeCTB B s quteparypa: 1- | Poib
3aBUCHUMOCTH OT KOJIMYECTBA 4 MHUKpPOCOMAJIbHOT
BBIJICNISIEMOM SHEPTHH. O OKHCIICHUS
[TonsaTre 0 GMOIOTrHYECKOM CybcTparHoedoc
okucnennu. Ctaauu OMOIOTUUYECKOTO dhopwrpoBaHue.
OKHUCJICHHUS. Makpospruuecku
JlpIxaTenbHas 1eMb, CONPSKEHHAs C € COeIMHEHUS
TpaHchopMaIMei YHEPTUH. Cpobognoe
OxucauTensHoe OKHCJIEHUE
dhochopunupoBanue.
2. | Huxi TpukapOOHOBBIX KHCIIOT 12 2 4 16 OcHoBHas Perynstopubie KJI
OG11iee npejcTaBIeHue. nuTeparypa: depments LITK KIIT
XapakTepuCTUKA 3TAMOB ITK. 1-3 Ponbs BuTamMuHOB
KoHeuHble MpOYKTHI LITK. JononHutensHa | rpymnmnsl B
buonoruyeckas posp UTK. s quTeparypa: 1-
Perynsiums urk. 4

Hapymenust paboTsI ITK.




OOMeEH yIIeBOIOB 14 OcHOBHas Perynsus KJI
nuTeparypa: oOMeHa 1P
ITousTue 00 yrieBogax, 1-3 YIJIEBOJIOB.
pacnpocTpaHeHHe B HOpUpPOAE U HononuurensHa | Hapymenus

3HAYEeHHE IS OPTaHKU3Ma KUBOTHBIX. g muTeparypa: 1- oOMeHa
[TepeBapuBanue u BCacbhIBaHHE 4 YIJIEBOJIOB.

YIJICBONIOB. ['mrokoHeorenes
AHa’poOHOE OKUCIICHHE YITIEBOIOB. Me THIMAIOHATH
AdPOOHBIN TITMKOJIU3. .

N I MyTb.
[TenTo3odocdarublit yTh BUHOCHHTES
MPEeBPALIEHUS YITIEBOJIOB. CIKOICHA
(TMKOTEeHE3).
OOMEH JIUITUI0B 12 OcHOBHas Merabonusm KJI
nuTeparypa: KETOHOBBIX TeJl. KIIT
IlousiTie o TUUAAx U UX 1-3 O6MeH

Ouonoruyeckast pob. JlononHUTENbHA | XOJECTEpUHA.
[TepeBapuBaHue U BcachbIBaHHE s quteparypa: 1- | buocunres

JIAITUIOB. 4 JIAITUIOB.

MeTaboau3M mIMIepruHa. Perynsuus
Karabonmusm sxupHbIx Kuciot. CunTes oOMeHa JIMMHJIOB.

KUPHBIX KHUCIOT. MeTtabonu3m Hapymenusioome

CTEpOUIOB. HAJIUIHJIOB.

OOmeH OenkoB 14 OcHoBHast [Tytn KJI
[TousTHE O OENKaX U UX nuTeparypa: HCTIOIb30BaHUS KIIT

OunoJoTHYecKasl pojib. A30TUCTHIN 1-3 AMHHOKHCJIOT B

Oananc. buomornueckas JlononHuTENbHA | OpraHu3Me

MOJIHOLEHHOCTH OEJIKOB. g muTeparypa: 1- | )KMBOTHBIX.
[lepeBapuBaHue 0elIKOB U BCaChIBAHUE 4 Karabomusy

aMUHOKHUCIOT. buoxumuueckue AMHHOKHCIOT.

ToxcnuHOCTH

IMPOUECCChI, IPOTEKAOIIUE B TOJICTOM
OTACJIC KUIIICYHHMKA.

aMMHaKka 1 IIyTru




€ro

HEeUTpanu3aiuu.
OcobenHoctu
oOMeHa
OTENIbHBIXaMUHO
kuciotbuocunTe
3 Oelika.
OOMEHCII0KHBIXO
€JIKOB.
B3auMocBsi3p  oOMeHa  yIVIEBOJIOB, 10 2 4 4 OcHoBHag Bsaumocss3e KIJI
JIUTIAIOB U OCIIKOB JIuTeparypa: oOmeHa
1-3 YIJIEBOJOBU
JlononHuTenpHA JUNUIOB
s quTeparypa: 1-
4
OOMeH HYKJIICMHOBBIX KHCIIOT 11 2 4 |5 OcHoBHast Perynsiuus [Tposepxka
Kara6oym3m HyKJIIEMHOBBIX KUCIIOT. jmreparypa: OrocuHTE3a AOKIIaT0BC
Xapakrepuctuka. OOMeH 1-3 MTyPUHOBBIX npe3eHTaneH
Hykieo3uadocdaros. Pacuierienue JlomoMHUTENbHA | HYKJIEOTHJIOB IO
ITyPUHOBBIX OCHOBAHUH. g muTeparypa: 1- | mpUHIHITY
Pacmiennenvne nupuMuIMHOBBIX 4 00paTHO¥ CBsI3H.
OCHOBaHUW. BUOCUHTE3 MypHUHOBBIX buocuntes
HYKJICOTHJIOB. MUPUMHINHOBBIX
HYKJICOTHJIOB.
Bcero yacos: 144 | 18 36 | 36







PedTHHT IJIAH U CIUIIJINHEI

OCHOBBI JMHAMWYECKON OMOXUMUH

ITpunoxenue 2

Hanpasnenue buonorus
Kypc 3 , CEMECTp, 5
bamn 3a Urcno Bamner
Buabl yueOHOIl 1eTeJBLHOCTH CTYIeHTOB  |[KOHKPETHOE 3aJaHui 3a . .
MuHUManbEHBIH MakcuMaibHBIH
3aIaHue ceMecTp

Monyais 1 bruosneprerrka

Texymmii KOHTPOIb

1. AynuropHast pabora:

2 4 0 8
a) 3amura 1abopaTopHBIX padoT, 5 1 0 5
0) BeimonHeHwe TECTOBBIX 3aaHUN
PyGe:kHbII KOHTPOIB
1. ITuceMeHHast KOHTpPONIBHAS padboTra 10 1 0 10
(Komnoksuym)

Monyan 2 O6MeH OSNTKOB U YTIICBOIOB
Texymmii KOHTPOIb
1.AynutopHas pabora: > 4 0 3
a) 3amura 1abopaTopHBIX padoT, 5 1 0 5
0) BrimonHeHwe TECTOBBIX 3aaHUN
PyGe:xHbII KOHTPOIB
BrIonHene TeCTOBBIX 3aIaHnui 10 1 0 10
Monyis 3 OOMeH HYKJIEHHOBBIX KUCIIOT U JIUIUIOB
Texymmii KOHTPOIb
1.AynutopHas pabora: > 4 0 3
a) 3amura 1abopaTopHBIX padoT, p ) 0 10
0) BrinonHenne HHAMBUIYaIbHBIX 3a1aHAN
1. [TuceMeHHast KOHTpPONIBHAS paboTa
(Komnoksuym) ’ ’ 10 ! 0 10
[oompurenbHble HAMIBI
1.CPC 0 2
2.CBoeBpeMeHHas 3amuTa paboT 0 2
3. BreinonHenue u 3anura pedeparoB 0
IlocemaemocThb (021161 BBIYATAIOTCA M3 001el cyMMbl Ha0paHHBIX 0aJ1JIOB)
1. ITocemienne NEKIMOHHBIX 3aHATHI 0 -6
1. ITocenieHne NpaKTHYECKUX (CEMHHAPCKHX, 0 _10
Ma0opaTOpHBIX 3aHSITHI)
HTOroBslii KOHTPOJIb

Ox3ameH (>80 GayutoB - omnyHO, > 60 6amioB 0 30
— Xoporo, > 45 6aIoB - YIOBIETBOPUTEIHHO)
Bcero 110




