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MporpamMmMa cocTaBfieHa Ha OcHoBe Pefiepa/lbHOr0 rocyfapCTBEHHOro 06pa3oBaTelbHOro
cTaHfapTa Bbiclero obpasoaHus (®PrOC BO) cneumanbHocTn 04.05.01 ®dyHAameHTanbHas u
npUKnagHas XUMus, yTBepXXAeHHOro npukasoM MuHMUCTepcTBa 06pa3oBaHmMs U HayKn PoccuiAckon
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nporpammbl cneumanbHocTh 04.05.01 dyHaaMeHTanbHas U NPUKNaaHas XMmus, paspaboTaHHbIX B
FOY BMNO «[lOHELKNIA HaLMOHA/IbHbIA YHUBEPCUTET».

Pa3paboTuuK:
[OLEHT Kadhepbl OMOXMMUM 1N OPraHNYecKor XUMUK, K.X.H. e¥sVT ¥ W. 4. Opaptok

Mporpamma y4ebHOM AUCUMNAMHBLI YTBEPXAEHA Ha 3acefaHun Kadeapbl Guoxumumn u
OpraHNYeckKom XuMmn
MpoTtokon Ne 10 oT «13» anpens 2020 r.
.0. 3aBepytoLero Katheapon

MporpaMma Yy4ebGHOW  AUCUMNAUHBI  0f00peHa  y4YebHO-MEeTOAMYECKOW  KOMUCCUEN
XUMUYECKOTro (paky/ibTeTa
MpoTtokon Ne 3 oT «15» anpens 2020 r.

Mpencepatens y4e6HO-METOANYECKOM
KOMUCCUU (haKybTeTa H. B. Abnoukosa



1. OBJIACTh IPUMEHEHUA U MECTO JUCHUIIVIMHBI B YYEBHOM ITPOLIECCE

Kypc «MonekynsipHble MEXaHU3MbI OOMEHA BEIIECTBY» SIBJISIETCS AUCLUILTMHONW BapPUATUBHON YacTU
no cnenuansHocTu 04.05.01 dyHpoaMeHTanbHas W IpUKIaaHAass XuMmus. JucummiunHa peanusyercs Ha
xummuueckoM ¢akynbrere JJoHHY kadenpoit OMOXMMUN 1 OpraHUYECKOH XUMHHL.

Kypc «MonekysipHble MeXaHU3Mbl OOMEHa BEINECTB» - 3TO JAMCLHUIUIMHA, KOTOpasl pacCMaTpHBAET
3aKOHOMEPHOCTH TMPOTEKaHWsT MeTa0OMMYeCKUX TMyTed M CTaguiHBIH MEXaHM3M HUX peajH3aluy,;
B3aMMOCBSI3b MEXKAY Pa3IMYHBIMH METa0OJMYECKUMH TyTSIMH M COIJIACOBAHHOCTb HMX IPOTEKAHHS,
MEXAHU3Mbl PEryJSIIUA METa0OJNMUECKUX MPOLECCOB, OCYLIECTBISIEMBIX MOCPEICTBOM 3KCIPECCHU U
pernpeccud TeHOMa, KOHLEHTPALMOHHBIX  (aKTOPOB, W3MEHEHHUs (PEPMEHTATUBHONW AaKTHBHOCTH,
MOCPECTBOM HEMPOHAIBHON, FTOPMOHAIBHON U I'YMOPAJIbHON CUCTEM.

@DyHKUNOHAIBHOCTb OPTaHM3Ma OMPEAEISeTCs] OCOOSHHOCTSIMU OOMEHA BEINECTB, 3BE€Hbs] KOTOPOTO
MOTYT OBITh MPAKTUYECKH HEM3MEHHBIMHU IS PA3HBIX KJIETOK M TKaHEH, HO MOTYT OBITh U Pa3IMYHBIMHE, HO
TOJIBKO ISl ONPEAENICHHBIX KIJIETOK W TKaHed. MerabonmsMm Jr000ro MHOTOKJIETOYHOIO OpraHH3Ma
IOCTAaTOYHO CJIOKEH M TIOCTOSHHO YCJIOXKHSETCS TPU Mepexofe OT HU3KHUX K BBICOKUM (opMam
6nooObekToB. st moHUMaHMS (YHKIUOHUPOBAHMSA OpPraHM3Ma B IIEJIOM M Ha OPraHHOM YypPOBHE
HEOOXOIMMO 3HaTh, KaK PEATM3YIOTCSl OTHEJbHbIE METaOOMMUYECKHe MyTH U 0oJiee MPOCThIe PEeaKUUH, UX
COCTABJIFOIIUE, W TIOAYMHSIOIINECS ONpPEeNeIeHHbIM (PU3MUECKUM U XUMHYECKHM 3aKOHaM. JIaHHBINA Kypc
OCHOBBIBaeTCsI Ha 0a3e AUCUMIUINH. OWOXUMUS, XUMHUYECKHE OCHOBBI OHOJOTMYECKHX IPOLECCOB;
OroopraHuyvecKkas XMMHsT;, OpraHmdecKasi XUMusi, pu3ndeckast XUMust;, pU3NuecKrue METOAbI UCCIEIOBAHNS B
XUMHH, KHHETHKA U TEPMOJUHAMUKA XUMUYECKIX (PEPMEHTATUBHBIX MPOLIECCOB.

[TonyueHHBIE 3HAHUS UCTIONB3YIOTCS CTYEHTAMH MPHU BBITOJHEHHH BBIYCKHOW KBAJTU(UKAITMOHHON
paboThI M MPOBEIEHUH HAYYHO-UCCIIEIOBATEIbCKON AEATENbHOCTH.

2. CTPYKTYPA JMCIUIIJIMHBI

Xapaxkmepucmuka y4ednoil Oucyun/iunsl

04.05.01 dyHnnaMeHTanbHas U MPUKJIAAHAS

CreLnaabHOCTD

XUMUS
IIporpamma cnenpanurera DyHAaMEHTAIbHASI U IPUKJIAIHAS] XUMUS
IIporpamMmma noaAroTOBKU CHELUAIUTET
Kpanudukarms Xumuk. lIpenonasaresnb Xumuu
KonuuecTBo copepKaTeabHbIX MOAYJICH 2

JucuurmHa 6a30Boii / BApHATHBHOM YacTh

o AUCHHUILIINHA BapPIaTPIBHOfI qacTu
00pa3oBaTeIbHOM MPOTrPaMMBbl

DopMBI KOHTPOJIS | MOAyIBHBINM KOHTPOJIb, | 5K3aMeH
[Tokazarenu ouHas popma 3a04Has popma
o0yueHwHs o0yueHwus
KonmnuecTBo 3a4eTHBIX eaHHL (KPEIUTOB) 5
I'og noaroToBKM 3
CemecTp 6
Konnuectso yacos 180
- JEKIMOHHBIX 54
- IPAKTUYECKUX -
- Ta0OPaTOPHBIX 36
- CAMOCTOSITEJILHON pabOThI 90
B T.4. UHIUBHYAJbHOE 3a/laHHe
HepenbHOE KOIMYECTBO YaCOB, 10
B T.4. &y AUTOPHBIX 5




3. ONNCAHME JUCHUTIJINHBI
Menau u 3agaun.
Lenu:

o [Ilemarormueckass — MOATOTOBKA CIELMAINCTOB, CIIOCOOHBIX MMOHUMATh IYyTH META0OIMYECKUX
NpPEBpAIeHNid B OpraHu3Me, BJIMSHHE HAa 3TH MPOLECChl PEryJSITOPHBIX (PAKTOPOB, B3aUMOCBS3b
MEXIYy MeTa0OIMYeCUKMH W (DyHKIHMOHAJIbHBIMA HAPYLUICHUSMH B OpPTraHU3ME, a TakXKe YMETb
NPEACKAa3bIBATh MPOLECCH MepepaclpeneNeHus MeTabOIUTOB MPU UX H30BITOYHOM MOCTYILICHUU
W3BHE WJIH 00pa30BaHMH in ViVo,

o Meroponorudeckast — CHOCOOCTBOBATh PAa3BUTHIO YMEHHUs CO37aBaTh HOBblE WH(OPMaLMOHHBIC
MOJyJIM, OCHOBBIBasICb Ha T€X METOAAaX W MOAXOHaX B HM3YYEHHH MeTaOOJIMYEeCKHUX IPOLIECCOB,
KOTOPBIE U3JIOKEHBI B KYpCE;

o BocnurarenpHas — cocOOCTBOBaTh MOHUMAKO BEIEHHS 3I0POBOTO 00pasa KU3HU OOYYaOIIMICH,
OCHOBBIBASICh HA HECTIOCOOHOCTH OTAEIBHBIX MOJIEKYJIIPHBIX CUCTEM BBITIOJIHATH CBOU (YHKIIMU MO
IEeHCTBHEM BPEAHBIX 3K30T€HHBIX (PaKTOPOB;

o JlupakTuueckas ~—  yCBOGHHE  3HAHMUH, MNPENyCMOTPEHHBIX  mporpammor,  Omaromaps
LIeJICHANIPABJICHHOMY COTPYAHUYECTBY NMPENOAABATENS U CTYJEHTA.

Ilenu: packppiTHe MEXaHH3MOB BHYTPUKJIETOUHOM M MEXKKJIETOUHONH KOMMYyHHUKALUU B OpPraHU3Me
BBICIINX JKMBOTHBIX W YEJIOBEKa, HEHPOIHAOKPUHHOW perysinid  MeTaboNW4eCKHX IMPOLECCOB,
paccMOTpeHHe TKaHeBOH cnenupUIHOCTH OMOSHEPreTHUeCKMX mpoueccoB. M3ydeHHe OCHOBHBIX
METa0OIMUECKUX OCOOEHHOCTEH OpraHOB M TKaHEH, TKaHEBOH CHenn(UIHOCTH SHEPreTHYecKoro oOMeHa,
MEXaHU3MOB FOPMOHAJIBHON PeryJsIIuA OOMEHAa BEIIECTB.

3aoauu:

-  pacIIUpUTh TEPMHUHOJOTMYECKHI ammapaT CTYACHTOB IOHSATHAMH, OINPENENICHUSIMH |
(bopMyITHpPOBKaMH, UCTIONB3Y EMbIMU TIPH OMTUCAHUN META0OIMYECKUX MPOLIECCOB B OPIraHU3ME;

- TOKa3aTb B3aWMOCBSI3b META0OJIMYECKUX IMyTeH, peajn3yeMyl0 dYepe3 COIIaCOBAHHOCTb UX
NPOTEKAHUS, HaJU4YUe OOIIMX WHTEPMEIUATOB, IMPOLECCOB PETYJISLIUH CKOPOCTH MeTabOINYeCKHX
IIPOLIECCOB;

- pPaccMOTpPETh Ha MPHUMEPE MU3YUEHUs] MEXaHU3MOB IPOIECCHl AKTHBALUU KJIETOYHOH aKTUBHOCTH,
pearu3yeMbIX C MOMOINBI MEPBHYHBIX M BTOPUYHBIX MECCEHIKEPOB, HEHPOMEIUATOPOB, TOPMOHOB U
I'YMOpPaJIbHBIX (PAaKTOPOB,

- paccMOTpeTh CYINECTBEHHbIE M HECYIIECTBEHHbIC (PAKTOPBI, KOTOpPbIE BIMSIOT Ha CKOPOCTH
METa0OIUUECKOTO MYTH B IIEJIOM U OMOXMMHUYECKHE PEAKIIMH B YACTHOCTH;

- JaThb TPEICTABJIEHHE O MEXaHM3Max SKCIPECCHH M PENpPecCHH T'€HOMa JSYKAPUOTHYECKUX H
MPOKAPHOTHYECKUX KJIETOK, MPOCIEANTD PA3JIMUUS 3TUX NMPOLIECCOB B 3aBUCHMOCTH OT THIIA KIIETOK.

TpeGoBaHusi K pe3yIbTaTaAM O0CBOEHHS AUCHHILUINHBI: IPOLECC U3YYECHUS TUCIUIUIMHBI HapaBJeH
Ha (popMUpOBaHHE 3JIEMEHTOB Clienyrouux kommeTeHnuit B coorserctBun ¢ ®I'OC BO P® no nanHoM
CHEeLHUATbHOCTH!
a) YHuBepcaJbHbIe KOMIIETEHIIHH:
— CIOCOOEH OCYIIECTBJISATh KPUTHYECKHH aHaNInu3 MPOOJEMHBIX CUTYaliii HA OCHOBE CHCTEMHOTO
noaxona, BelpadareiBaTh crpareruto aecteuii (YK-1);
— CnocoOeH TPUMEHSITb COBPEMEHHbIE KOMMYHHUKATHBHBIE TEXHOJOIHMHM, B TOM YHCIE Ha
MHOCTPaHHOM(BIX) SI3bIKE(aX), JIST aKaIeMHUUECKOro U npodeccnonaipbHOro B3anmonenctaus (YK-4);
0) OdmenpodeccuoHATBHBIE KOMIIETEHIIHH:
— Crmoco0eH aHaIM3UPOBATh, MHTEPIPETUPOBATh M 0000IATh PEe3yJIbTaThl SKCIEPHUMEHTANbHBIX H
pPacUETHO-TEOPETHUECKUX paboT xumMuueckoi HanpasiaerHocty (OITK-1);
— cnoco0eH MPOBOIUTE XUMHUYECKHI KCIIEPUMEHT C HCIOJIB30BAaHINEM COBPEMEHHOTO 000pyaOBaHMUS,
coOmopnast HopMbl TexHukn 6ezonacuoctu (OIIK-2);



— croco0eH TUIaHUPOBATh PabOTHl XMMUYECKOH HAaNpaBIeHHOCTH, 00pabaThiBaTh U HHTEPIIPETUPOBATH
NOJIyYeHHBIE PEe3yJIbTaThl C UCIOJIB30BAHUEM TEOPETUYECKUX 3HAHUHI U MPAKTUYECKUX HABBIKOB PEIIEHHS
MareMaTudeckux u pusudeckux 3anad (OIIK-4);

— Ccrmoco0eH HCMob30BaTh WH(POPMALMOHHBIE 0a3bl NAaHHBIX M aJaNTHPOBATh CYyINECTBYIOLIHE
NPOTrPaMMHBIE MPOAYKTHI IS PeIleHus 3a7ad Npo(ecCHOHANBbHON NEeSTeNbHOCTH C yYE€TOM OCHOBHBIX
TpeboBanuii nHpopmarmonnoi 6ezonacuoctu (OIIK-5);

— CnocobeH mpencTaBlsATh Pe3ybTaThl MPOPECCHOHATBHON AESITeTbHOCTA B YCTHOW U MUCHMEHHOMN
¢dbopMe B COOTBETCTBUY C HOPMaMH U NPaBUIIAMH, IPUHATBIMU B ipodeccnonaibHoM coodmecTse (OITK-6);

B) npodeccuoHAIbHbIX KomneTeHuni (I1K):

— cnocobeH mpoBonuth cbop, oOpadoTky, aHamm3 u 000OIIEHWE pEe3yJIbTATOB 3KCIEPUMEHTOB H
UCCIIEIOBAaHHUI B PA3JIUYHBIX O0JNACTSIX XUMUH, XUMUIECKOH TEXHOJIOTUU U cMekHbIX Hayk (TTK-1);

— crmocoOeH BHEAPSATDH Pe3yJIbTaThl UCCIEAOBAHUA U Pa3padOTOK B COOTBETCTBUH C yCTAHOBJICHHBIMU
nosHoMouusimu (I1K-3);

— crocoOeH TMPOBOAWTh HAyUYHbIC HCCIENOBAHUS, COBEPIICHCTBOBATh M pa3pabaThiBaTh TEOPUU U
METOABl M3YYEHUS XUMHUYECKHX NPOIECCOB, OCYINECTBISATh IMPAKTHUYECKOE NPUMEHEHHUE II0JTy4YEeHHBIX
3HAHUH U PE3yJIBTATOB B PA3JIMYHBIX OTPACIISAX SKOHOMUKH (MPOMBILIICHHOCTH, CEIbCKOM XO3SIICTBE U AIP.),
CBSI3aHHBIX C TepepaldOTKON ChIpbs, mMONy(padpUKaTOB, NPOMBIIIJICHHbIX OTXOJOB, IOJyYEHUEM U
COBEPIIEHCTBOBAHUEM PA3JIMUHBIX BEIIECTB, MAaTEPUAJIOB, pa3pabOTKOH U yIyUILIEHHEM TEXHOJIOTHYECKUX
npoueccos (ITK-4);

— crocoOeH K MPOBENEHHIO OIBITOB, MCIBITAHNN M aHAJIHM30B C LETbI0 M3YUYEHHs COCTaBa, CTPOCHUS,
CBOWCTB M TPOLIECCOB NMPEBPAIIEHNI BEINECTB, YHEPTETUUECKUX U XUMHUYECKHX H3MEHEHUH B Pa3IMYHBIX
HATypPaJbHBIX WJIM UCKYCCTBEHHBIX BEIECTBAX, cbipbe U n3aenusx (I1K-5);

— criocobeH Ha pa3padOTKy METOAMK MPOBENCHHMS KOHTPOJA KadecTBa MUl HM3TOTOBUTENEH U
norpedureneit xumudeckoi npoxaykumu (I1K-6);

— crocoOeH OCYIIECTBISATh HAYyYHOE PYKOBOACTBO padOTaMU B COOTBETCTBHUH C IUIAHOM paboThI
CTPYKTY PHOTO MoApa3aeiaeHus1, OPpMHUPOBATh MX KOHEUHBIE LIETH U npeanonaraemele pesynbraTel (ITK-7);

— crocoOEeH OCYLIECTBISITH KOHTPOJb BBIMOJIHEHHS MPEAYyCMOTPEHHBIX IIJIAHOM 3aJaHHH, KOHTPOJb
Ka4yecTBa NpoBeneHHs padoT, BHIOJHEHHBIX PA0OOTHUKAMHU ronpasaeiaeHus u concnonautensmu (ITK-8);

— crocoOeH NMPUMEHSTh AKTYalbHYI) HOPMATHUBHYIO IOKYMEHTALMIO B COOTBETCTBYHOLIEH obiactu
3Hanui (I1K-9).

B pesybpTaTte 0CBOCHUS AUCIUILTUHBI O0YYaAOIUNACS TOKEH

3HATB. pEryJISATOPHbIE MEXAaHU3Mbl MeTAa0OJM3Ma, BO3HUKIINE B PE3YJIbTATE HBOJIOLHOHHBIX
MPOLIECCOB.

YMeTb. MNOSACHATH MNPEACTABICHUS O MOJIEKYJSIPHOM €IMHCTBE HEPBHOW, TOPMOHAJIBHON U
KJIETOYHOW pPeryJsiiuuu OHOXUMHUYECKHX MPOLECCOB, MOSCHATh (PYHIAMEHTAIBHOCTh SHEPTeTUYECKOTO
oOMeHa Kak peryJyisitopa MeTadOJUYeCKUX TMPOLECCOB, OOBSICHITh HAJMUYME TKAHEBOW Crelu(puuIHOCTH
OMOXUMHYECKHX TPOIIECCOB.

Biiadems kpyroM OCHOBHBIX MPOOJIEM, BO3HHUKAIOIIUX MPU HU3YUYEHUH MEXAaHU3Ma OKUCITHTETbHON
TpaHcopMauu OHMOMOJIEKYJ, XapaKTePU3YIOIIMX BIUSHUE OK30T€HHBIX BEIIECTB U  (HU3UYECKHUX
BO3JICHICTBUI Ha COCTOSIHUE OMPEAENIEHHBIX OTIEJIOB UMMYHHON CHUCTEMbl U KOHIIEHTPAIIMOHHBIN OajlaHC B
OpraHu3Me MEKIY paauKaiaMu U OMOaHTHOKCHIAHTAMH.

4. COAEP/KAHUE JUCIIUIIJIMHBI 1 ®OPMbI OPTAHU3AIINU YYEBHOI'O MTPOLECCA

Cooeporcamenvnviit.  modyab 1 Mexanuzmvt  K1emouHou

aKmueauuu

Tema 1. Bunet  merabomm3ma.  Merabonmudeckuii  myTh,  KjiaccupuKaius.
CornacoBaHHOCTh AEHCTBUSL META0OIMUYECKUX My TEH.

Tena 2. @DakTOpbl, BIAMSIOMHAE HA CKOPOCTh OMOXMMHUYECKHX peakiuil. M3smeHenne

CKOPOCTH (hePMEHTATUBHOHN PEAKINH 3a CYET KOBAJCHTHON MOIU(UKALIVH,




0en0K-0eTKOBBIX B3aMMOACHCTBUIA U OTPAHMUEHHOTO IPOTEOJIH3A.
Tena 3. I'eHeTH4eCKHIT KOHTPOJIb CKOPOCTH OMOXUMHUYECKHX peakuuil. OnepoHHOe
CTPOCHHE TE€HOMa, €ro JKcIpeccus U penpeccus. MexaHuU3Mm AeHCTBUSA
ONEpPOHA Ha MpuMepe HanboJsee H3yUeHHbIX.
Tena 4. IToBeIlIEHNE KJIETOYHON AKTUBHOCTH 3a CYET MEPBUYHBIX MECCEHAXKEPOB.
HerlipoHanbHas nepeaayda CUTHAJIOB B KIIETKY.
Tenas. I'maBHBIE MOCPEAHMKHU KJIETOYHBIX CUTHAJOB — BTOPHUYHbBIE MECCEHIIKEPHI.
Knaccudukarms BTOPUYHBIX MECCEHIKEPOB, MEXaHU3M UX ACHCTBUS.
Cooeporcamenvnovtit mooyiv 2 Hediponanvnana u 2opmonanvran
peyiiayua memadouzma
Tema 6. MemOpaHHBII TpaHCIIOPT W KiIeTO4HbIH Metabommsm. Krnaccudukarus
MeMOpaHHbIX mpoueccoB. KOHTpomb CKOpOCTH MeTabOoNUYecKHx MyTen
yepes3 NMOCTYIIJIEHNE BEeLECTB B KJIETKY U BbIBEICHHUE U3 Hee.
Tena 7. OCHOBHBIC TIPUHLOMIIBI HEHPOHANBHOH peryjsiquu OOMeHa BEINECTB.
PacnpocTpaHeHne HEPBHOrO MMIIyJIbCA, NEPEAAda CUTHAJIOB MOCPENCTBOM
HEHPOMENUATOPOB.
Tena 8. OCHOBHBICE TIPUHLOMITBI TOPMOHAJBHOH perymsinun. Knaccuduxanms
TOPMOHOB M MEXaHU3M UX JEHCTBUS.
TemaTnuecKkui NJIAH
CoaepxaTesbHbIi MOAYJIb 1
KosnyecTBo yacoB
Ounas ¢popma o0yueHust 3aounas ¢popma obyuenus
B T.U. B T.U.
HasBanus @ 2 <E § 9| 2 <E §
coepKRaTeJbHbIX o = 2 = % s | B o o = | E| £ % =
MoayJieii u Tem 3 S| 2l eles|lssl 8| 58| 2lg5558
3 S| E| 2|85 2| E|E] 2|2§ES
S E1 8187 ET 131 8|8 FE A
Bl 8|z |E Bl g1z |E
51 ~ 151 =
Tema 1. Memabonuueckue
nymu, NPUHYUNLI
Qynrxyuonuposanus, 22 4 - | 10 8 —
OCHOBHbIE U NOOOYHBIE
Memadonumet
Tema 2. Peeynsayus
ckopocmu memadonuveckux | 19 5 - 4 10 -
nymeii
Tema 3. Oneponnvtii
KOHMPOs pe2yisayuu 14 6 — — 8 —
CKOpOCHIU Memaboausma
Tema 4. [lepsuunvie
HOCPeOHUKU CUCHANO8 8 13 5 — 4 4 -
K€MKy
Tema 5. Bmopuunvie
HOCPEeOHUKU CUCHANO8 8 36 12 | - 4 20 -
K€MKy
Hmozo no
cooeprcamebHomy 104 | 32 | — |22 | SO -
Mooyiio 1




Cooeporcamenvuutit Mooy 2

Tema 6. Memopannvtii
mpancnopm u KiemouHbulil 20 8 — 2 10 —
Memabonu3m
Tema 7. Hepe@au? cuenana 12 4 B 5 6 B
HocpeocmeoM HEUPOHOB
Tema 8. I'opmonanvnasn aa 10! - |10 24 B
pe2ynsyus Memadonu3ma
Hmozo no
cooepicamebHomy 76 |22 | - | 14| 40 —
MOO0yJii0 2
Bcezo uacoe no modyiro 180 | S4 | — [ 36 | 90 -

5. METOAUYECKHUE PEKOMEHIAIUN VTSI TPOBEAEHUA JIEKIIMOHHBIX,
HNPAKTUYECKHUX U JJABOPATOPHBIX 3AHATUN

TEMBbBI JABOPATOPHBIX PABOT

No Koauuecmeo
Hazeanue memoi
nn yacoe

1 Jlabopamopnas paboma 1. Hncmpykmage no oxpane mpyoa u
noocaproil 6esonacnocmu. Konuvecmeennoe onpeoenenue 2n10K0O3bl

6
2eKCAYUAHODEPPUYUAHUOHBIM MeMOOOM. Xumuveckue u uuyeckue
Memodvl Onpeoeenlisi MOHOCAXAPUOOS U, 8 YACIHOCU, 2TIOKO3bL.
2 | Jlabopamopuas paboma 2. Onpedenenue cooepicanlisi 2n0KO3bl 6 4

ouono2uvecxkom mamepuaie. QOMeH MOHOCAXAPUOOB 8 OP2AHUIME.

3 Jlabopamopnas padoma 3. Onpeodenenue cooepoicanus 2nUKOEeHd 6
MKAHAX € BbICOKOU  UHMEHCUBHOCMbI) €20  UCHONIb306AHIUA. 6
AHaspooustii 4 aspodusiii sHepeemuyeckuii OOMeH.

4 | Jlabopamopuas paboma 4. Memabonuzm nupounocpaonoii Kucionot
6 mKausax nymu ee ooOpazoeanus u ymuausayuu. Ilocmpoenue

KAnuOpOBOUHOI — NPSAMOI onst onpeoenenus cooepotcanst 4
HUPOBUHOCPAOHOU KUCIONbI 6 MKAHSIX.

5 | Jlabopamopuas paboma 5. Onpeodenenue cooepaicanis
HUPOBUHOCPAOHOI  KUCIOmMbl 6 mKausx. AaspodHsie  MexXaHusmMul 6
oHep200decneyens. Opeant3ma.

6 | Jabopamopuas paboma 6. Anaspobnvie MeXAHU3MbI
onepaoodecneyenuss opeanusmd. Xumuuyeckuil ananu3 coOepICanlis 4
MONOYHOI KUCIOMbI (IAKmMama) 6 npooe.

7 | Jlabopamopuas paboma 7. Onpeodenenue cooepiicanust MOIOYHOU
kuciaomsr ¢ mransax. Coomuoutene cooepiICans. RUPOSUHOPAOHOT U 6
MONOYHOU  KUCAIOmM 6 MKAHAX. AHAIPOOHO-A2POOHDBIIl  MEXAHUIM
9HEPeONOmped.IeHUA.

BCEI'O 36

TEMBI IEKIIMOHHBIX 3AHSITHAI
Ne Konuuecmeo
Haszeanue memoi
n'n uacos
1 Metabonusm, ero Buabl. Knaccndukanus MeraboanuecKkux nmyTei. 2




2 OCHOBHBIE XapaKTEPUCTUKU META0OJHMUECKUX My TeH, 5
COIJIACOBAHHOCTb UX JNEHCTBHSL.

3 DakTOpBI, BAMSIOMNE HA CKOPOCTh XUMHUYECKUX U OMOXUMHUYECKUX )
pPEeaKLH.

4 UsmeneHmne ckopocTy GepMEHTAaTUBHOM PEAKIINH 32 CUET
KOBaJICHTHOH Moaudukanuu, 0eok-0eTKOBbIX B3aUMOACUCTBUN U 2
OrPaHUYEHHOIO NPOTEONIH3A.

5 I'eneTn4ecKknii KOHTPOJIb CKOPOCTH MPOTEKAHUS METAOOIHMYECKOTO
nyTtu. [ToHsTHE TeH, peanu3alus reHeTHIeCKOH HHPOPMALTHIHL. 2
CTpyKTypa resa u onepoHa

6 @Dy HKIMOHUPOBAHUE JIAKTO3HOI'O ONEPOHA. 2

7 @Dy HKUNOHUPOBaHHE apadMHO3HOTO U TPUNTO(HAHOBOTO ONIEPOHOB. 2

8 Bocnpusarue kineTkol BHEITHUX CUTHANOB. I3MeHeHne Ki1eTOuHON
AKTHBHOCTH 32 CYET «BKJIFOUEHUS» CHELIUAIBHBIX PETYJIATOPHBIX 2
MEXaHU3MOB.

9 JlelicTBHE Ha KJIETKY BHELIHUX CUTHAJOB. MOHOTpONHBIE 1 5
METaOOTPOITHBIE PELIETITOPHL.

10 | OCHOBHBIE HOHBI, CIOCOOHBIE BJIMSITh HA KJIETOYHYIO AKTHBHOCTb. 2

11 | BropuuHble MecceHIKepbl. AEHUIATLIUKIA3HbIM MEXaHU3M. 2

12 | MexaHu3M peanu3alyy KI€TOYHOTO CUTHANIA Yepe3 5
I'y aHWJIATUUKJIA3HbIM MEXaHHU3M.

13 | ®yHKIMOHUPOBAHUE TUPO3UHA3HBIX PELIENTOPOB. 2

14 | YHuBepcanbHble aKTUBATOPBI KIETOYHON aKTUBHOCTH — HOHBI 5
KaJIblUs. MeXaHU3M JIeICTBHSI TAHHBIX HOHOB.

15 | MonosutondochaTHbi MEXaHU3M KJIETOYHOH aKTHBALIMHL 2

16 | AlnepHble U UUTO30JBHBIE peLIENTOPBL. MexaHNu3M SKCIPECCUU I'€HOB C 5
MOMOLIIBIO CTEPOUAHBIX U THPEOUAHBIX TOPMOHOB.

17 | AxTuBaLus KJIETOYHBIX NPOLIECCOB IOCPEICTBOM MOHOOKCH/IA a30Ta. 5
ITytn ero obpa3oBaHUs U YTHIIN3ALIUHL

18 | Xapakrepuctuka G-0eskoB, crieupUUEcKuX MPOTEMHKUHA3 U 5
dbocchoamscrepas.

19 | BaustHre MeMOpPaHHOTO TPAHCIIOPTA HA CKOPOCTh METAOOINIECKIX 5
npoIeccoB B KieTke. XKuako-kpucrananyeckas Moesb OnoMeMOpaH.

20 | Knaccuukauus TpaHCTIOPTHBIX MEMOPAHHBIX MTPOLIECCOB.
TpaHCTIOPTHBIEC MPOLIECCH HE TPeOYIOIME 3aTpaT YHeprun. MexaHu3m 2
Hecnienuduaeckoil nuddysun. IoHsATHE OCHMIUTHPY IOLIHX» TOP.

21 | TpaHCHOpTHBIE IPOLIECCHI C YHACTUEM CHIELIUATU3UPOBAHHBIX 5
nepeHocuukoB, MexaHnsm obsierdeHHom nuddys3uu.

22 | MexaHu3Mbl IEPBUYHOIO U BTOPUYHOIO aKTUBHOI'O TPAHCMOPTA. 2

23 | Tpancnopt yepe3 OuoMeMOpaHbl C HAPYIICHUEM HX LEJIOCTHOCTH. 2

24 | Uepapxust peryIaTopHeIX cucteM. HelipoHanbHas 1 rOpMOHaJIbHAs 5
nepenayda CUrHaJIOB.

25 | HeilpoHanbHas perynisuus KJI€TOYHOW akTUBHOCTH. CHUHaNTHYEeCKas 5
nepenada. MexaHusM pacpOCTPaHEHUsI HEPBHOIO UMITYJIbCA.

26 | IlepBuuHbIE TPAHCIATOPBI TOPMOHAIBHBIX CUTHAJIOB,
BbIpadaThIBa€MbIE THIIOTATAMYCOM U THIIO(GU30M: JTHOEPUHB, 2
CTaTUHBI, TPOIUHBL

27 | IIpoucxokaeHue, CTpoeHne U ONOIOrHUecKasi poJib TOPMOHOB 5
SHIOKPUHHBIX K€JI€3 OpraHu3Ma.

BCEI'O 54




6. METOANYECKHE PEKOMEHJAIIMH IO OPTAHU3AIIUA CAMOCTOATEJIBHON

PABOTHI CTYAEHTOB
OPTAHM3AIIMS CAMOCTOSITEJIBHOM PABOTHI CTYJIEHTOB
Ne Konuuecmeo
Haszeanue memoi
nn uacos
1. | Hanite onpeneneHue  TEePMOAMHAMHYECKON — cucteMe.  Bunbl 10
TepMoaMHaMuueckux cucteM. K kakoMy THUIy OTHOCHUTCSI KJIETKA.
2. | BHyTpu- u BHeKieTOUHBIH MeTabonu3Mm. IlpuBenuTe npumepsl. 11
3. | Yro Takoe merabommueckuii myTh. Kiaccudukanms MeTaboInuecKnx 3
nyTen.

4. | Henenue kyeTkn Ha otaensl. lIpuBeauTe Ha3BaHUSA HEKOTOPBIX
KOMITAPTMEHTOB U MX ()YHKLHU.

5. | Kakue (akTopel BIMSIOT Ha CKOPOCTb (pepMEHTATHBHOW peakiuu’?
Kakne wu3 mnepeuncineHHbIX (AKTOPOB CYLIECTBEHHO HW3MEHSIOT 8
CKOPOCTH (pepMEHTATUBHBIX MTPOLIECCOB B OpraHu3Me?

6. | AxtuBHOoCTh (pepmenra coctasisieT 150 mkkartan. Ilepecumraiite 31O

3HadeHue B FOHUTHI (U). :
7. | OboporHOCTL hepmenTa. Kak MOKHO OLIEHUTB. 8
8. | Beibepure cybOcTparel, mpomykTel, Merabonmurel nwukia Kpebca.
Oyukimun  [[TK. Kakue wuHTEpMeanatsl SIBJSIFOTCS CyOcTpaTtaMu 6
APYTHUX METaOOINYECKUX My TeH?
9. |IllonATHsA aKTHBHBIA W ANIOCTEPUYECKHH LEHTPbL. DYyHKIHUOHAIBHOE 7
MIpEeHAa3HAYCHHE.
10. | YkaxuTe Kakue XUMHYeCKHe M (PU3MIECKHEe METOIbl aHAIN3a MOXKHO
MPUMEHUTD JIs1 KOJIMYECTBEHHOIO OMNPEAENCHUs IIIFOKO3bl UCXOAS U3 5

ee cTpoeHus U CBONCTB. [IpenmyniecTsa 1 HEAOCTATKH STUX METOMOB.

11. | Ykaxure Kakue XUMHYeCKHe M (PU3MIECKHE METOIbl aHAIN3a MOXKHO
MPUMEHUTH JIJI1 KOJTMYECTBEHHOIO ONpPEAEIeHUs [IIMKOI€Ha UCXOAs U3 5
€€ CTpOeHHUs U cBOUCTB. IIpenMyniecTsa U HETOCTATKU 3THX METOMOB.

12. | YkaxuTe Kakue XUMHYeCKHe M (PU3MIECKHEe METOIbl aHAIN3a MOXKHO
MPUMEHUTL AJIs1 KOJUYECTBEHHOI'O ONpPEAEeNeHUs] MUPOBUHOIPAIHON

KHCJIOTBI HCXOHOd M3 €€ CTpoeHuss u cBoucTB. Ilpenmymectsa u >
HEJOCTATKU 3TUX METOAOB.

13. | YkaxuTe Kakue XUMHYeCKHe M (PU3MIECKHEe METOIbl aHAIN3a MOXKHO
MPUMEHUTD IJIs KOJIMYECTBEHHOIO OIpPENENICHUs MOJOYHON KUCJIOTBI 5
UCXOJsl U3 €€ CTPOEHHUs U CBOUCTB. [IpenmyinecTsa U HEIOCTATKH 3TUX
METOJIOB.

BCEI'O 90

CamocTositenbHast  paboTa CTY[EHTOB IpeNyCMaTpuBaeT OTPabOTKYy TEOPETHYECKUX MOJOKEHHH
NPOCIYIIAaHHOTO JIEKIIHOHHOTO MaTepuaia, MOATOTOBKY K KOHTPOJBHBIM padoTtaM M ApyruM ¢opmMam
TEKyLIero KOHTPOJs, CHUCTeMaTH3alMs H3y4YeHHOTo MaTepualia, HW3ydYeHHe TeM WIM BOIPOCOB,
NPEAYCMOTPEHHBIX JIJIsl CAMOCTOATENBHON PabOThI CTYIEHTOB.

Obpaszey 3a0anusn 01 camocmosmeivHoil padomet no meme Y2ne6oonutii 0dmen
B xuBBIX OpraHM3Max IIOKO03a IPETepreBaeT CAeAyOe MeTaboINUeCKie NPEeBPaIleHHUs:
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B IPOJCKaX o B

Bemectso X nmeer monekysipayro ¢popmyny C3H4O3 u B ciektpe IIMP oOHapykuBaeT nBa
CUHIJIETA, OAWH U3 KOTOPBIX UMEET XUMUYECKUI cABUT 12 m.j.
[Ipusenute ¢dopmyiner u Hazosure A,b,B,X.
CxkoJibkO MOJTb BelecTBa X oOpasyercs u3 1 MOJIb MIIFOKO3bI?
HanumunTe xumuueckyro 1 pepMEHTATUBHBIE CXEMbI IPEBPAILEHHS IIFOKO3BI B X.
VYkaxure CTaauy, B mpouecce 3), B KOTOPBIX MPOHCXOIUT HAKOIUICHHE SHEPTUH.
Paccuwnraiite, ckonpko sHeprun (B equHnnax AT®) HakaruiuBaeTcs B pe3yJIbTaTe MPEeBPALIEHUS TIFOKO3bI B
X.
Ycranosute mexanu3m obOpasoBanust AT® B npouecce 3).
Hammumure Gopmyny kodaktopa rmuepanbaeruapocdaT neruiporeHaspl.
OO0mbscHUTE, TOYEMy B pe3yJibTaTe NeHCTBHSI yKa3aHHOrO pepMeHTa 00pa3yeTcsi MAKpOI Prudeckoe
COeIMHEHUE.
IIpoananu3upyiiTe BO3MOKHOCTD MPEBPALICHUS BEIIECTBA X B aMHHOKUCIIOTY (Kakyro?).

. VKaxxuTe, Kakue elle BeIecTBa, KpOMe IIF0KO3bl, MOTYT IIpeBpalaThcs B X.

7. AHAUBUJAYAJIBHAA PABOTA
NuauBuayanbHbie 3aJaHUsI HE IPE1YCMOTPEHBI MPOrPaMMON.

8. KOHTPOJIbHBIE BOITPOCHI K TIPOMEXYTOUYHOM ATTECTAIIUA
3anaua 1.

OOmpsicHUTE, TIOYEMY IPU WHTEHCUBHON (pU3NUecKol padoTe aKTUBHUPYETCS CKOPOCTb PEAKLHid
LUTPATHOrO nukia? Hamumure peakuuu, CKOPOCTh KOTOPBIX MPH 3TOM Bo3pacTtaeT. OObsiCHUTE mouemMy ?

3apaua 2.

Henocpencreenno B peakimsx mukia Kpebca xucnmopon He ydactByeT. TeM He MeHEE LIUTPATHBIN
LUK - a3poOHbIi mporece. OObscHAUTE, MOUYEMy OH UHTHOHPYETCSl B OTCYTCTBHH KHCIOPOAA.
3apaua 3.

B skcnepuMeHTe K TOMOTreHaTy, conepkaiieMy Bce (pepMEHThI LUTPATHOTO LIUKJIA M bIXaTEeJIbHON
nenn nodasisumy aunetTis KoA. Uto mokaxyT U3MepeHUs] KOJUUECTBEHHOTO COAEPIKaHUs OKcajoalerarta u
anieru KoA no u nmocne nnkyOarun?
a) Ilpoucxonuno mu ysenudenue okcanoanerara? OObacHUTE poJb OKCajoaleTara B 3TOM IpoLecce.
6) M3menunock u copepxxanue auetwst KoA? Urto mpoucxonut ¢ HUM B ukie Kpebea?
3apaua 4.

Ilocne mnepeHeceHHOro TSKENOro 3a0ojeBaHust y OONBPHOIO BO3ZHHUKJIO THIIO3HEPreTUUECKOe
coctosiHne. Bpau mopexoMeHnoBai G0JIpHOMY BUTAMHHBI IpyTIibI B.
ObocHy#iTe Ha3HAUYEHHUE Bpaya.
3apaua S,

IIpn nedurure BUTAMHUHOB Tpynmbl B BO3MOXHO CHIDKEHHE TIpOLECCAa OKHCIUTEIbHOIO
neKapOOKCUIIMPOBAHUS IUPYBATA.

OObsicHUTE TPUYMHY 3TOrO CHIDKEHUs. Hamummure CyMMapHYH peakui OKHCIHTEIbHOTrO
neKapOOKHUCIMPOBAHHUS IMPYBATA, 3AIIOJIHUTE TaOJIHITY :

coctas (pepMEeHTOB Ko(epMEHTBI BUTAMUHBI BBIMIOJIHSIEMAs
MUPYyBaTAECTUAPOre- KO(aKTOPHI peakuus
HA3HOIO KOMILIEKCA




1. Hzobpasute B CTPYKTypHOM Buae uHozutonTpudocdar. Omnummre npouecchl €ro CTPYKTypPHOH
MOIU(pHUKALIMH HEOOXOIUMBIE JIJIs1 OCYLIIECTBICHUS KJIETOUHO ()YyHKIIHH.

2. H3obpasute B CTPYKTypPHOM BHUAE LHUKIMYECKHH aleHO3MHMOHOGochar. OmuimmTe MpoLecchl ero
CTPYKTYpPHOH MOIU(PUKALIII HEOOXOAUMBIE IJIs1 OCYIECTBJICHHS KJIETOYHOH Dy HKITHH.

3. HM3obpa3utre B CTPYKTYpHOM BHUAE LHMKJINYECKHH TryaHO3WHMOHO(pocdar. Omuiumre mpoueccel ero
CTPYKTYpPHOH MOIU(PUKALII HEOOXOAUMBIE IJIsl OCYIECTBJICHHSI KJIETOYHOH )y HKITHH.

4. H3oOpasute B CTPYKTYpHOM Buae amaluimuiepos. Onummre NPOUEcChl €ro  CTPyKTYpHOU
MOIU(pHUKALIMH HEOOXOIUMBIE JIJIs1 OCYLIECTBICHUS KJIETOUHOH (yHKIIHH.

5. Hzobpasute B cTpykTypHOM BHAe ¢ocharuaummHosuronaudpocdar. ONUIIUTe NPOUECChl €ro

CTPYKTYPHOH MOIU(PHUKALIII HEOOXOAUMBIE IJIs1 OCYIECTBJICHHS KJIETOYHOH Dy HKITHH.

[puaLMn paboThI SIAEPHBIX PELENTOPOB.

[TpuaLIMT pabOTHI TUTO30JBHBIX PELENTOPOB.

3arycK KJIETOYHBIX MMPOLECCOB C MOMOIIBIO PELIETITOPOB C THposlxIHaSHoﬁ AKTUBHOCTBIO.

TIPUHIHIIBL PEry IALUN KIETOYHOM AKTHBHOCTH C OMOIIBI0 HOHOB Ca’

O Mexanusm geiicteus Na', K -AT®-a3b1.

So®o

9. OGPA3EIl MOJIYJBbHOI'O KOHTPO.JIA (OBPA3EIl BAPHAHTA Y KPUTEPUI
OIIEHUBAHMWA)

TrOY BIIO TOHEIIKAN HAIIMOHAJIGHBIII YHUBEPCUTET>»
Xumuueckuil paxyabrer

CrneunanbHOCTB: 04.05.01 ®ynoamenmaiivbHas U RPUKIAOHAA XUMUSA
[Iporpamma crienanureTa: DynoamenmaibHaAA U NPUKTAOHAA XUMUSL
IIporpaMma MOArOTOBKH: crheyuaiumem

Cemectp IX

YyeOHast TUCUUITIIMHA Paouxkanwvnsie peakyuu ¢ Kiemke

MOAYJBbHASA KOHTPOJIBHAA PABOTA

BAPUAHT 1
Mooyavnstit Konmpois no Kypcy «MonekyiapHble MEXanu3msl 00MeHa euLecme)
Bapuanm 1
(6pems evinoinenusn: 45-60 munym)
OuenuBanue 3aganuii: 1-6 3amanust — 1 Oamr;, 7-8 3amanus — 2 Oajna, 9-10 3amanmst — 3 Oaina;

11 3amanue — 4 Ganna.
1. Bribepure Bua MeMOpaHHOTO TPAHCIIOPTA JIJIsI BEIIIECTBA TIEPEHOCHMOTrO uepes GnomemOpaHy ¢
yLIaCTI/IeM nepeHoch/IKa 10 l"paI[I/IeHTy KOHL[eHTpaL[I/II/I:

A. BTOpUYHO-aKTHUBHbIN TPAHCIIOPT; | b. nuHOLNTO3; | B. nepBUYHO-aKTUBHBINA TPAHCIIOPT,
I'. obneruénnas mud pysus; | . mpocrast auddysus; | E. parouuros;
2. Uto 13 nepeyvnciIeHHOro OTHOCUTCS K BTOPUUYHBIM MecCeHakepam?
+
A. nrcymus;, | B. tAM®; | B.Na"; | I. muammnrmunepus; | I AM®; | E.TM®;
3. Yo U3 nepeynciIeHHOro MOXXHO OTHECTH K IEPBUUYHBIM MeCCEeHpKepam?
¥ 2T
A. NO; | b. uaCyuH; | B.K; | I'.Ca"; | A utl MD; | E. nuanunrivuepus;
4. Kakue ¢hepMeHTBhI peryupyoT ypoBeHb TAM®D?
A. reKCOKMHA3a, | B. bochonmdcrepasa; | B. HyKkJI€OTHALINKIA3A, | I'. aneHunarumkiIasa,
J. MOHOOKCHUT€HA34, | E. ammnaza; | %K. npaiimasa;
5. Kaxue Geku sBISIOTCS crielnduuecKinM KoMmiekconamu nonos Ca’'™?
A. TPONIOMUO3HH, | b. nacynus, | B. anp0Oymun; | . TpononuH C;




6. Kakue mumuabl BXOIST B COCTaB OMOMEMOpaH, BBIOIHSS CTPYKTYPHYIO (Y HKIIHIO?

A. XOJecTepuH,;

| b. na"onus,

| B. bocdarnmmixonus;

I'. xapauonunux,

)1. IMaJJbMUTHHOBAA KHUCJIOTA,

| E. pocdarumunuaosuror;

| K. quanuirnuuepun,

7. YCTaHOBUTE COOTBETCTBIE MECXKAY COCAMHECHUEM U BUIOM TPAHCIIOPTA.

2. o0eruéuHas
maddysus,

1. npocras
nuddysus;

3. NepBUYHO-aKTUBHBIN
TPaHCIOPT,

4. sx301UTO3 /
SHIOLUTO3;

S. BTOpUYHO-aKTUBHBII
TPaHCIIOPT

| 2) CO,;, | 6)HCO;5;

| B) MOYEBHHA;

') OKCUTOILIMH; | A) TJII0KO3a;

| &) Na';

| 7K) XOJIECTEepHH,

8. Kakue noHbsl 00yCIaBIMBaIOT M3MEHEHHE KJIeTOYHOH akTuBHOCTH? Kak onu paborarot?

[A.Na", |B.Ca’; |[B.Mg*; |I.K; |[A.Cl; |E.PO,;, |[XK. H, [3.HCO;; |H Mn™,

9. Kakue u3 371eMEHTOB OTHOCSITCSI K a/IeHUJIaTUHKJIa3HOH cucteMe opranusma? Jlalte noscHeHus.

A. nHCyMHOBBIE penentopsr, | B. anenmnarimknasa; | B. kanemonyins; | I, nporemnkunasa A,

JI. bocdonmcrepasa, | E. anpeneprudeckue perentops, | K. HUTO30/bHBIE PELIITOPEL

K. 1AMOD; | 3. uflM®; | N. JIAT; | K. unosuronrpudocdar; | JI. nporennknHasza G;

M. dochomnmnaza Ay, | H. docharnmunmsasuron; O. nporenHkHHa3a A; | I1. nporennkunasa C;

2+
P. ryanmnarininasa; | C. kananst nosos Ca® ;| T. pocharumumsranonamus; | Y. doconumaza C;

10. IIpuHIMTIEL GYHKIMOHUPOBAHUS MeTabOIIMUecKuX peruentopos. [Ipusenure npumep.
11. U3o0pa3ute B CTPYKTypHOM BHAe wuHO3UTONTpH(pOCchaT. Onuimure mnpoumecchl €ro CTPyKTypPHOH
MOIU(pHUKALMH HEOOXOIUMBIE IJIs1 OCYLIIECTBICHUS KJIETOYHOHN (DY HKLIHH.

Kpurtepun ouieHnBaHHS MOAYJbHOT0 KOHTPOJISI

Howmep 3ananus KoanuecTBo 6ajy10B
3ananus 1-6 6x2=12
3ananue 7-8 2x4=8
3amanue 9-10 2x5=10
3ananue 11 10
Bcero 40

10. TEOPETHYECKHE BOIIPOCBI K 3K3AMEHY (TEOPETHYECKHE BOIIPOCHI K
IK3AMEHY, OBPA3EIl BUWJIETA U KPUTEPUU OLNEHUBAHMUA)

Teopemuueckue 60npocsl K IK3AMEHY
1. OOmue mnpexncrasieHus o0 MerabojmusMe. BHyTpu- m BHekyeTOuHbId MertabonusMm. Karabommsm wu
aHa0oJIHM3M.
2. OpraHuzanusi XUMHUYECKHX peakuuid B Merabommyeckue myTtH. Knaccmdukanms merabonmndeckux
My Tei.
@DakTOpBI, ONPENeISIIOINE CKOPOCTh METAOOINYECKHUX MPOLIECCOB.
depMeHTaTHBHBIE U HepepMEHTATUBHBIE ONOXUMHUUYECKUE PEAKLIHH.
OOmast xapakTepucTiKa (PaxTOpOB, BIUSIOLUINX Ha CKOPOCTH (PEPMEHTATUBHBIX M HE()EPMEHTATHBHBIX
PEeaKLui.
XapakTepucTHKa BUIOB KaTanu3a. MHruOUTOPBI M aKTUBATOPHI KATAIH3aTOPOB.
@DakTOpPBI Cpelbl, ONPENEIIONINE CKOPOCTh (PEPMEHTATHUBHOTO MPOLIECCa.
Konuenrpaunonnbie (akTophbl, ONMPeaeonue CKOpOCTh (PePMEHTATUBHOTO MPOoLecca.
[Tonsatne aktuBHOCTH (hepMenTa. [lapameTpsl, XapakTepusyoiue GepMeHTaTUBHY IO aKTHBHOCTb.
[IpUHLIHUTIBEL PEryJSIUA META0OIIMYECKUX My TEH.
AnnocTepudeckii KOHTPOJIb CKOPOCTH (PEPMEHTATHBHOM PEaKIUH.
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12. T'eHeTn4eckuil KOHTPOJIb CKOPOCTH (PEPMEHTATUBHON PEAKLIUH.

13. BuusiHue nocTynmHOCTH cyOcTpara U KohepMeHTa Ha CKOPOCTh (PepMEHTATUBHON PEaKLIuH.

14. KoBanentHast Mmopupukanus O€JIKOB, KaK BAXKHbII MEXaHU3M PEryJISIUY aKTHBHOCTH (DEPMEHTOB.

15. Perymsiiyn pepMEHTaTUBHOM aKTUBHOCTH C MOMOIIBIO OEJIOK-0EJIKOBBIX B3aMMOACHCTBHIA.

16. TlonmoxkuTenbHOE U OTpULIATETBHOE 3P PEKTOPHOE BO3ACHCTBHUE HA CKOPOCTU METAOOTMUECKHX Ty TEH.

17. PerynsTopHBIi KOMILIEKC, 00y CITaBIMBAOIIUIN aJeHIJIATIHKIA3HY 0 aKTHBHOCTb.

18. Crpykrypa onepoHa. Peryasuus ckopocTn OHOXUMHUYECKUX PEAKLNUHY, OCYLIECTBIsIEMast Yepe3 ONEPOH.

19. ®yHKIMOHUPOBAHUE JTAKTO3HOIO ONEPOHA.

20. OYHKIMOHUPOBAHUE ApaOMHO3HOTO OTIEPOHA.

21. ®yHKIMOHUPOBAHUE TPUNTOPAHOBOTO OIEPOHA.

22. TloHsiTHe NePBUYHBIX M BTOPUYHBIX MeCCEHIKepoB. MX kiaccupukanus.

23. MoHbl KanblMsi Kak CUTHAJIBbHBIE YAaCTHULBI, MOBBIIIAIONINE KJIETOYHYK) AaKTUBHOCTb. MexXaHU3M
JNEHCTBHSIL.

24. MexaHuU3M pacnpOCTPaHEHUs MMIYJbCa MO HEPBHBIM BOJIOKHaM. Jlemomnspuzauus, penospusalys,
TUTIEPTIONIIPU3ALINS MEMOPaHBL.

25. ApeHunaTiuKIIa3Has U r'yaHUJIATLUKIIa3Has cCUCTeMbl. MexaHu3M IeNHCTBuUS.

26. Unosutondocdarnas cucrema. MexaHnu3M AeHCTBUSL.

27. ®yHKIMOHMPOBAHUE KATAIUTUYECKUX PELIENITOPOB.

28. Buabl CUTHAJIBHBIX MOJIEKYJI U PELENTOPOB.

29. lluronnasmMaTU4YECKUE U siIepHbIE peLenTopbl. Peanu3anus CUTHAJIOB Yepes3 HUX.

30. Xapakrepuctuka cuHancoB. CHHaNTHYECKas repenaya.

31. buonorndeckne memMOpanbl. JKUIKOKPUCTAITUUECKAsI MOZEIb CTPOSHHSI OMOJIOTHYECKUX MeMOpaH.

32. Knaccudukaiusi TpaHCTIOPTHBIX MPOIIECCOB Yepe3 OUOJOrHieckue MeMOpaHbl.

33. Hecneunduueckas quddysus.

34. Obneruennas nupdysus.

35. IlepBHUYHBIN U BTOPUYHBIN aKTUBHBIN TPAHCIIOPT.

36. MonekyisspHble MEXaHU3MbI SHAOLUTO3a U SK30LUTO3a.

37. IlpuHUUIBI TOPMOHANBHOM peryisiuuu. Mepapxust peryIsiTOpHbIX CUCTEM YIIPABJICHHUS.

38. Knaccupukauus ropMOHOB.

39. I'opMOHBI runoranamyca.

OGpasen YK3aMeHANHOHHOr0 Ou1eTa
roy Bl1O «1OHEINKUU HAITUOHAJIBHBIU YHUBEPCUTET»
Xumuueckuil paxyabprer

CrneuunanabHOCTH! 04.05.01 OynoamenmaivHas U RPUKIAOHAA XUMUSA

[Iporpamma crienanurera: DynoamenmaibHaAA U NPUKTAOHAA XUMUSL

IIporpaMma MOArOTOBKH: crheyuaiumem

Cemectp IX

YyeOHast TUCUUITIIMHA Monexynapusie Mexanuzmpl 00MeHa geulecms
BWIET Ne 1

1. O0mue npencraBiaenns o Metabonmsme. BHyTpu- u BHekyeTouHbli MeTabommsm. Karabomusm u
aHabomu3M. (40 6asos)

2. WoHbl Kanblusi KaK CUTHAJIbHBIC YaCTHLIBI, TTOBBIIAIOIINE KJIETOUHYIO0 aKTUBHOCTh. MeXaHU3M NeNCTBUS.
(40 6amnoB)

3. M3o0pasure B CTPYKTYPHOM BHUJE LIUKINYeCKUH ameHo3uHMOHo(pocdaTr. Ero mpeBpaiieHus B KIETKe.

(20 6annoB)
YTBepKIEHO Ha 3acenaHnu Kadeapbl OMOXMMUN H OPTraHUIECKOH XUMHUH

2

ITporokon Ne oT roua
2

3aB. kadeapoii
JK3aMeHaTop




Kpurtepumn oneHnBaHus 3K3aMeHa

Homep 3ananus KoaunuectBo 6ani108
3ananue 1 40
3ananue 2 40
3ananue 3 20
Bcero 100

11. OBPA3EIl TECTOBOI'O 3AJAHUA

1. Bribepure Bug MeMOpaHHOTO TPAHCIIOPTA ISl BELIECTBA IIEPEHOCUMOTO uepe3 OnomemOpaHy ¢
y4aCTHUEM MEPEHOCUUKA MO MPAIUCHTY KOHIEHTPALUH:

A. BTOpUYHO-aKTHUBHBII TPAHCIIOPT; | b. nuHOLNTO3; | B. nepBUYHO-aKTUBHBIN TPAHCIIOPT,

I'. obneruénnas mud pysus; | 1. npocrast nuddysus, | E. barormros;

2. Bribepure Bug MeMOpPaHHOTO TPAHCIIOPTA JJIsl OeJTka MEPEeHOCUMOTo uepe3 OnoMeMOpaHy ¢ HapyIIeHueM
LIEJIOCTHOCTH MEMOPaHBbI:

A. BTOPUYHO-aKTHUBHBII TPAHCIIOPT; | b. nuHOLNTO3; | B. nepBUYHO-aKTUBHBIN TPAHCIIOPT,

I'. obneruénnas mudpysus; | . npocrast auddysus; | E. parouuros;

3. UTO M3 NepeyuncI€HHOrO OTHOCUTCS K BTOPUIHBIM MECCEHIKepam?

| A. UHCYJIUH, | b. tTAM®; | B.Na"; | I'. nuanuarauuepus, | A AM®; | E.ITM®;

4. YTto U3 NepeuncI€HHOTO OTHOCUTCS K BTOPUYHBIM MECCEHIKepam?

| A. rmokozamuz; | 5.I'T®; |B.K'; |T.unosuror, | 1. unosurontpudochar, | E. ifM®;

5. Kakue gepMeHTHI peryupyroT ypoBeHb HTAM®D?

A. reKCOKHHA3a, | B. bochonmdcrepasa, | B. HyKJI€OTHALINKIA3A, | I'. aneHunaruukiIasa,

J. MOHOOKCUT€HA34, | E. amnnasa, | K. npaiimasa,

6. Kakue ¢pepMeHTBI peryupyroT ypoBeHb ul M®?

A. ul M®-1muknasa; | B. bochonmdcrepasa, | B. HyKkJI€OTHALINKIA3A, | I'. aneHunarumkiIasa,

J. MOHOOKCHUT€HA34, | E. amnnasa; | K. ryanunaTumkiasa,;

2+
7. Kakue Oenxu siBISIOTCS crielu(pUuecKUM KOMILIeKCoHaMHu noHOB Ca™'?

| A. TPONIOMHO3HH, | b. nacynuH, | B. ans0Oymun; | I'. kapMOnyIuH; | . TpononuH C;

2+
8. Kakue Oenku sABIsIFOTCS crieyuecKuM KOMIIeKcoHaMu noHoB Ca”?

| A. kanbMozyTHE; | B. tno6ymun; | B. ans6ymun; | I, remornobus; | I tporionns C;

9. DYHKUMOHAJIBHBIC IPYIIIbI KAKMX AMUHOKHUCIIOT B (hepMeHTax GochopuinpyoTesi NPOTEMHKUHA3AMH?

| A. cepuHa, | b. ananuHa, | B. TuposuHa, | I'. tpuntodana, | J. acnaparusa, | E. nucrenHa,
10.  Kakue qunuabl BXOAST B cOCTaB OnoMeMOpaH, BBIOJHSIS CTPYKTYPHYIO (Y HKIUIO?
A. XOJecTepuH,; | B. nasonus, | B. pocdarummmxonus, | . xapmuomimus;,
JI. TaJIbMUTHHOBASI KUCJIOTA, | E. docharumpmmuosuror; | %K. nuawmnirnuuepun;
11.  Kakue qunujabl BXOAST B cOCTaB OnoMeMOpaH, BBIOJHSIS CTPYKTYPHYIO (Y HKIUIO?
A. XOJIECTEepPHUH, | b. rnunepus; | B. docharunmncepun; | I'. chunrronMmum;
JI. cTeapat Kanus; | E. bocharummmuosuror; | %K. Tprawmnrnnuepus,




12. Y cTaHOBUTE COOTBETCTBUE MEXKAY COCTUHEHUEM U BUAOM TPAHCIOPTA!

1. npocras 2, obneruénHasi | 3. MEPBUYHO-AaKTUBHBIN | 4. SK30IUTO3 / S. BTOpUYHO-aKTUBHBII
aubdysus; auddysus; TPAHCIIOPT; SHIOLHUTO3,; TPAHCIIOPT
— +
| a) COy; | 6) HCO; ; | B) MOUEBHHA, | I') OKCUTOLIUH, | A) TIIFOKO03a, | e) Na ; | K) XOJIECTEPHH,

13. Y CcTaHOBUTE COOTBETCTBUE MEXKAY COEAMHEHUEM U BUOM TPAHCIOPTA:
1. npocras 2, obneruénHasi | 3. MEPBUYHO-AaKTUBHBIN | 4. SK30IUTO3 / S. BTOpUYHO-aKTUBHBII
nubdysus; auddysus; TPAHCIIOPT; SHIOLHUTO3; TPAHCIIOPT

|a)0,; |6)Ca’; |B)dpyxrosa; | r)sramon, | x) Gaxrepumanchas knetka, | e) K | ) amunokucnoTsr, |
14.  Kakue nosnl 00yclaBiIMBaOT U3MEHEHHE KiIeTouHol akTiuBHOCTH? Kak orM paborarot?

[A.Na", |B.Ca’; |B.Mg™; |I.K,; |[A.Cl; |EPOS;, [XK. H, [3.HCO;; |H Mn™, |
15.  Kakue noHbl 00ycCnaBmuBaroT aenossipuzauio memopan? Kak onn padoraroT?

[A.Na"; |B.Ca’; |B.Mg™; |I.K; |A.Cl; |E. PO, |XK.H, [3.HCOs; |H Mn"; |

16. Kakue 13 3716eMEHTOB OTHOCSTCSI K a/IeHUJIaTUHKJIa3HOH cucteMe oprannsma? Jlalte nosCHeHus.
A. uHCyInHOBbIE perentopsr, | B. anennnarumkmnasa; | B. kanemonyaus; | I. mporenHkuHasa A,
JI. bochommscrepasa, | E. anpeHeprideckue perentopbl, | JK. LHTO30JIbHBIE PELEITOPSL,
K. uUAM®; [ 3. uTM®; | M. JIAT; | K. unosuronrpudocoar, | JI. nporeunkunasa G,
M. pocdonunaza A, | H. docharuaummnasuror, 0. nporenHKHHA3a A; | . nporennxunasa C;
P. ryanmnatinkinasa; | C. kanaust nonos Ca® ;| T. pocharnmmmranonamur; | V. dochomumasa C;

17. punumne! GyHKIHOHUPOBaHUS MeTabonmueckux peuentopos. [Ipusenure mpumep.
18. IIpuHIMIEL (YHKIMOHMPOBAHUS HOHOTPOIHBIX peuenTopos. [Ipusenure npumep.
19. YUTo 13 nepevnuciIeHHOr0 OTHOCUTCS K BTOPUYHBIM MeCcCeHkepam. JlaiiTe onpeneneHue 3Tomy

TIOHATHIO.
A. XOJIUH; b. anpenanun; | B. xaibMonyauH; | I'. unosuronrpudocdar, | J. TIH0KO3a,
E. tAM®; K. nTMo; | 3.Na"; | n. CT; | K. (I’ M®; JI. MOHOALIUJITIULIEPOJT,

20. U3o0pasute B CTPYKTypHOM BHAe wuHO3uTONTpH(pOChaT Onuimmre mnpoumecchl €ro CTPyKTypPHOH
MOIU(PHUKALIMHA HEOOXOIUMBIE IJIs1 OCYLIIECTBICHUS KJIETOUHOHN Oy HKIIHH.

21. U300pa3ute B CTPYKTyPHOM BHUAE LHUKIMYECKHH aneHO3MHMOHO(ochaT. OmuimnTe MpoLecchl ero
CTPYKTY PHOH MOIU(UKALIUI HEOOXOAUMBIE IJIsl OCY IECTBJICHHUSI KJIETOYHOH ()yHKIIUH.

12. KPUTEPUU OHIEHNBAHUSA
Ilo xypcy mnpeamonaraeTcsi NpOBENEHUE aTTeCTalUud B BHAE MOIYJBHOTO KOHTPOJS, BBIIIOJIHEHUE
UH/IMBUY ATbHOW PaOOThI U 5K3aMeHa. DK3aMEeH CIAOT CTYIEHTHI C LIEJIbIO MTOBBIICHUS PEHTHHTA.

Pacnipenenenue 6anoB, KOTOPbIE MOTYT MOy YUTh CTYA€HTHI
B [TPOLIECCE M3YUEHUs AUCLIUIIINHbI

OpraHuzaliioHHO CPC Bcero
yuebHas pabora CamocrosTenbHas | Moaynesslii | HMuauBunyanbHast
CTyZeHTa pabota KOHTpPOJb | TBOp4Yeckas pabora
Max 35 OasioB max 25 6annos max 40 max Oanos 100 basnoB
OayoB
TIogroroBka B BINOJTHEHHE MonynbHast




BOMPOCOB U AOKJIAJ [MHAMBUAYAIbHBIX  [KOHTpOJBHAS
Ha CeMHHape 3anaHuit pabota

(o 5 6amnoB 3a
BBIMIOJHEHHE,
oopmierue u
3aLUTy
TabopaTopHOit
padoThI)

Il kana coomeemcmeus 6417106 uauuouaftbuoﬁ wKaie

Ouenxano | Ouenka no Ouenka no rocyaapCcTBeHHO# MIKaJe Ouenka no
mKaJje 100-06ansbHOM | (3Kk3amMeH, Au(depeHUHPOBAHHBII 3a4eT) | rocyAapcTBEHHOI
ECTS mKaJjie mKaJje (3a4er)

A 90-100 5 (oTaM4HO) 3aUTEHO
B 80-89 4 (xoporo) 3aUTEHO
C 75-79 4 (xoporo) 3aUTEHO
D 70-74 3 (YOOBIETBOPHUTEIBHO) 3a4TEHO
E 60-69 3 (YOOBIETBOPHUTEIBHO) 3aUTEHO
FX 35-59 2 (HeyAOBJIETBOPUTEINILHO) HE 3a4YTE€HO
C BO3MOKHOCTBK) NIOBTOPHOMU CAa4u
F 0-34 2 (HeyAOBJIETBOPUTEINILHO) HE 3a4YTE€HO
C BO3MOXHOCTBIO TOBTOPHOM CAa4y NpU
yCJIOBUU 00s13aTENIbHOTO Habopa
JOTIOJIHUTEIIBbHBIX 0AJIIOB

100-90 6anr106 — cTyneHT B NOJHON Mepe BiAAeeT JICKIMOHHBIM MaTEPUAIOM, CBOEBPEMEHHO TOATOTOBHII
BBICTYIUICHHE, C1ajl MOAYJIbHBIA KOHTPOJIb U 3AIIUTHII JabopaTopHble paboThl HA OTJIMYHO, 0€30muO0YHO
OTBE€YaJl Ha BONPOCHI HA 3K3aMEHE.

90-80 6an106 — CTyIEHT AEMOHCTPHPYET BBICOKOE BIIAJICHHE JICKIIMOHHBIM MATEPUAJIOM, HMEET BBICOKYIO
MOCEINaeMOCTh, CBOEBPEMEHHO Cl1ajl MOMYJIbHBIA KOHTPOJIb U 3AIIUTHII JJA0OPaTOPHBIE PabOThI C BBICOKUM
OamuioM, BBICTYNHJI C JOKJIAaJOM, OTBE€YaJ HAa BOIPOCHI HAa SK3aMeHe ¢ HeOONbIIMM KOJIUYECTBOM
HETOYHOCTEH;

79-75 6a1106 — CTYyISHT UMEJ BBICOKYIO MOCEIAeMOCTb, OPHEHTUPYETCSI B MaTepraie, CBOEBPEMEHHO ¢l
MOJYJIbHBIH KOHTPOJIb W 3aIMUTHI JIAOOpaTOpHBIE PabOTBI HAa MOJIOKUTENIbHBIE OLIEHKH, BBICTYIHJ C
IOKJIAZIOM, OTBEYaJI Ha BOMPOCHI HA 3K3aMeHe ¢ HEOOBIINM KOJIMIECTBOM OIIHOOK;

74-70 6an106 — CTYIEHT UMEN CPEIHIOK TOCEIaeMOCTh U Ka4eCTBO MPH Clade MOAYJIBLHOTO KOHTPOJIS,
OTHOCHUTEJIBHO HEIJIOXO OPUEHTUPYETCs B MaTepuase, IUIOXO IMOATOTOBWI BBICTYIIEHHE, OTBedas Ha
BOIPOCHI HA K3aMEHE JOIMyCKaJl OINOKH, TUIOXO pa3dupaercss B MEXaHU3MaX OKHUCJIECHUs OMOMOJIEKYJI TIOA
BO3ACHUCTBUEM AaKTHBHBIX (OpM Kucioporma M (EPMEHTATHBHBIX CHUCTEMax OOECTICYMBAIOIIUX PEAKLUU
Hecrenu(puIecKOro UMMYHUTETA B OPTaHU3ME,

69-60 6anrt06 — CTyAEHT UMeEN CPEAHIOK IOCEeIAeMOCTh JIeKUMH u  JabopaTOpPHBIX 3aHATHH,
NOCPEACTBEHHOE KAa4yeCTBO 3HAHMUH MPHU CAade MOAYJBHOTO KOHTPOJSI M 3amuTe JadopaTopHbIX pador,
IUIOXO OPHEHTUPYETCS B MaTepHalie, IIOX0 MOArOTOBUI pedepaT Ui He CAall ero, OTBevast Ha BOIMPOCH! Ha
3a4eTe JOMyCKal OIUOKH, TUIOXO pasdupaercst B 0COOEHHOCTAX MexaHu3Ma AQ neicTBuUs,

Mmenee 60 6an106 — CTyACHT He BBITIOTHUI TPeOOBaHMS IS IOy YeHUsI MUHUMAJIBHOTO KOJIM4eCTBa 0aJlioB,
MIPENYCMOTPEHHBIX TPOTrPAMMON.

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O IPOIECCA

Jlex1IMOHHBIE 3aHATHUS NPOBOAATCS B ay JUTOPUHU, C UCMOJIB30BAHUEM MYJBTUMEAUMHON TEXHUKH U JOCKU.
[IpakTHueckue 3aHATUS TNPOBOAATCS B KOMITBIOTEPHOM Kjlacce, OOOPYAOBAHHOM KOMITBIOTEpAMHU C
JULEH3UOHHBIM TPOrPaMMHBIM OOecrieueHreM, JOCTyNnoM K ceTu MHrepHer, cromamu, mockoi. s



npoBeneHus taboparopubix padot ucnombpsyrorcs CD-2000, razopomoMoMerpudeckast yctaHoBka, KOK-2,
nonomep U-160M, uentpudyra, TepMOCTATHI, CYLIMIIbHBIN KA, SIEKTPUIECKUE TIEUH.

14. PEKOMEH/IOBAHHASA JIMTEPATYPA

Ne Hauvenosanue K-Bo Hanuuue
n'n IK3EMILISIPOB | IJIEKTPOHHOI

B OubnoTeKke BepCHH B
JdouHY IBC

OcHoBHAA

1. | bapanosa, O. B. MojekysipHble MEXaHU3MbI OOMEHa
BemnecTB. COOpHUK TadOpaTOPHBIX padOT, TECTOB U 3aJaHUI
[DnexTpoHHBIH pecypc] | yueOHO-MeTOqUYeCKOe mocodue /
O. B. bapanosa, U. /1. Onaprok, B. C. Jlopomkesuy,

M.A. Psbuesa, B H. ITannakosa; 'OV BIIO " Ionenukwuii
Haul. yH-T". - Joneux : 'OV BIIO "louHVY", 2020. — 83 c.

2. | OcHoBBI MONEeKyIsipHOU Onoorun kinetku [Tekct] : [yued.
nocobue] / b. Ansbepre, 1. bpeii, K. Xonkun u nip. ; mep. ¢
anri. nox pen. C. M. I'maronesa, /1. B. PeOpukosa. -
Mocksa : BUHOM. Jlaboparopus 3nanmii, 2015. - 768 c. :
wi. + 1 anextpon. ont. guck (DVD-ROM). - (JIyummii
3apyOekHbIi YueOHHUK).

3. | buonormueckass XuUMHS. C YNPAKHEHHSAMH M 3aJadaMy
[QnexTponHBI pecypc, TekcT] / YueOHoe nocobue mox pen.
C.E. Ceepuna. — Mocksa: [DOTAP-Menua, 2011. — 622 c.
(pexxum noctyna — library. donnu.ru)

4. | Hemscon 1. OcHoBbl Onoxumuu JlennHmxepa. B 3 T. / 1.
Henbcon. — T. 1 -2011.-693 ¢, T.2-2014. -636¢., T. 3 3 -
—2015.—448 c.

5. | Tpym, B. B. ®usuonoruss >HAOKPHUHHOW CHUCTEMBI C
OCHOBAaMHU TMATOJIOTUU [DNEeKTpOHHBIA pecypc] : (yueOHOe
nocobue) / B. B. Tpym, B. 1. Cobones ; JloHeukwuit Hall. yH- 0 +
T. - DJIEKTPOHHbIE TEKCTOBbIE naHHbIe. - loneux : JonHY,
2016. - snexTpoHHbIie naHHbIe (1 daiin).

6. | buoxumus crnenManM3UpPOBAaHHBIX TKaHEW [DJIEKTPOHHBIN
pecypc] / A A. Topbaues, 1U.JI. Onaprok. YueOHOe ocobue
1o kypey «PyHKImoHanpHas Ouoxumus» — JloHew. Hau. yH-
1. — Honeuk: JlouHY, 2016. — 123 c.

7. | buoxumus [Texcr] / Yuebnoe pykosoactso. A.A. Hupkus,
E.O. Januenko. — Mocksa: Men. mut., 2010 — 605 c.

8. | Uupkun, A. A. buoxumus [Tekct] : yued. pyk. : yued.
nocoOue st CTYJ€HTOB M MaruCTPaHTOB BY30B IO OWOJ. U
mena. cnermanbHocTsM / A. A. YUupkun, E. O. JlaH4eHKo. -
Mocksa : Men. nut., 2010. - 605 ¢,

9. | bapanosa, O. B. buoxumus. ITocobue k 1abopaTopHbIM U
cemuHapckuM 3aHsTusiM [Tekct] : ydeb. mocobue / O. B.
Bbapanosa, B. C. opomxkesuu, Y. JI. Onaprok ; 'OV BIIO 1 +
"Noneukuii Hau. yH-T". - Joneuk : I'OY BIIO "ouHVY",
2016. - 160 c.

JlonmoHUTENALHAS
10. | buoxumus [dnextponnsiii pecypc] / A . Aumurpues, E.J1. |

\®]
|



library.donnu.ru

AmbpocbeBa. - YyebHoe nocobue - Mocksa, 2012. - 168 c.
(pexxum goctyna - elibrary.ru)

11.  Buoxumusa [Tekct] / B.M. Komos, B.H. LLIBeaoBa - yye6HUK
ANA  akagemuyeckoro Gakanaepuatra AN CTY[EHTOB,
obyuatoLmxca no HanpaeneHnto 655500 "BroTexHonorus”. 0 +
- CaHkT-leTepbyprckas roc. XvMm.-hapmal,. akag. - 4-e u3g,

- Mockaa : KOpait, 2015. - 640 c.

12, MeTta6onnam aHTPOMOreHHbIX TOKCMKAHTOB B  BbICLIMX
pacteHusx / .. Keecutagse, INA. Xatucawsunm, T.A.

CapyHuwsunu, 3.T. EBcTurHeesa ; OTB. pes. B. O. Monos ; 1 -
Poc. akaa. HayK ; VH-T 6uoxumumm um. A. H. baxa. - MockBa
: Hayka, 2005. - 198,[1] c. : un. ; 22.

13.  KonbmaH, A. HarnsagHas 6uoxumus / . KonbMaH, K.-I'. Pem
; Mep. ¢ Hem. J1. B. Kosnosa v ap. nog pes. . [. PeweTtosa
nT. . COPKMHOW. - 2-e n3g. - M. : Mup, 2004. - 469 c. : un.
; 22.

15. NTHPOPMALUWMOHHBLIE PECYPCbI

http://mondnr.ru/ — MuHucTepcTBo 06pa3oBaHns 1 Hayku [JoHeuKoin HapogHoin Pecny6nmnku

http://resobrnadzor.ru/ — PecnybnukaHckasd cnyx6a no KOHTPOAK W Hag3opy B cdepe
06pa3oBaHUNsA N HayKu

16. MPOIM'PAMMHOE OBECIIEHEHUWE

1. Windows 7 PRO (kopnopaTusHas nnueH3na AJOHHY Ne 46484614)

2. Microsoft Office (kopnopaTwsHas nnueH3na JOHHY Ne 46472919)

3. Microsoft Visual Studio (n1ueH3uns nporpammbl DreamSpark [ns BbiCLUMX y4eOHbIX 3aBeleHuin)

4. Nuuensum GPL, Apache, BSD [ns cBo604HOro nporpaMmMHoOro obecnevenus: - AHTueMpyc Kacnepckoro;-
Adobe Acrobat Reader;- xPDF.

Pabouyas nporpamMma paccMOTpeHa W TMepeyTBepXKAeHa Ha 3acefjaHuy  Kadeapbl OMOXMMUKM 1
OpraHMyecKom XMmnn 6e3 N3MeHeHNI Ha y4ebHbIN rog,.

lMpoTokon Ne ot r.

3aB. Kadheapoi O.B. bapaHoBa
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