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Hanpasnenue noarorosku 36.03.01 BerepuHapHo-caHuTapHas dKCIepTU3a

Hanpasnennocts (npoduis) BerepunapHo-canuTapHas 3KCIIepTH3a ChIPbS U IPOIYKTOB
KHMBOTHOTO M PACTUTEIBHOI'O POUCXOXKICHUS

Kpanudukarms Bbakanasp

dopma oOydeHHs 3a04Hast

OO6mast TpyI0eMKOCTh 23ET

YacoB 1o yaeOHOMY IIaHy 72 Bupas! xoHTpOIISL:
B TOM YHCIIE: 3auer
ayAUTOPHBIE 3aHATH 10
caMocCTOsITeIbHAs paboTa 58
4acoB Ha KOHTPOJIb 4

Pacnpeneneﬂne YacCoB JUCHMILUIMHBI 110 KypCcaM

Kype 4
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[Iporpammy cocTaBui(u):
KaHO. gemepunap. Hayxk, ooy., bopounun B.B.;0-p semepunap. nayx, npog., Huxumun /. A.

[pu pazpaboTke pabodeii mporpaMMBbl IUCIHUIDIHHEI (MOIYIs) "DH3UMOJIOTHA" B OCHOBY ITOJIOKEHBI:

1. denepanpHBIIl TOCYIapCTBEHHBIN 00pa30BaTeNbHBIN CTaHAAPT BBICIICTO O0pa3oBaHHMs - OakajgaBpuaT MO HAIPABICHUIO
moxrotoBku 36.03.01 BerepunapHo-canuTapHast sxcneprusa (mpukaz MunoOprayku Poccun ot 19.09.2017 1. Ne 939).

2. Yuebnslii ian: Hanpaenenue noarotosku 36.03.01 BerepunapHo-caHUTapHAs SKCIIEPTH3a
HanpasnenHocts (npoduib) BerepuHapHO-caHMTapHasi SKCHEpPTH3a ChIPbS M INPOAYKTOB JKMBOTHOTO W PACTHTEIHLHOTO
MIPOUCXOXKIeHNs, 0100peHHbIl YueHnbsiM coBetoM GI'BOY BO Uysamickuii AY ot 26.03.2024 r., mpoTtokosn Ne 12.

PabGouast mporpamma IUCHUIUIAHBI (MOIYNSI) TMPOXOJUT COTJIACOBAHME C HCIOJB30BAHHMEM WHCTPYMEHTOB DJIEKTPOHHOM
nHPOPMAIIMOHHO-00pa30BaTENILHOM Cpe/ibl Y HUBEPCUTETA.

COI'JTACOBAHO:

3apenyromuii kadenpoit Cemenos B.T'.

3aBexyromuii BeImyckatomeii kadeapoit E¢umona 11.0.
[pencenarens Mmeroamyeckoit komuccuu gaxynsrera Edumona N.O.

JupexTop HaydHO-TeXHHYECKO# OnbnmoTekn Bukroposa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1 | ¢popmupoBaHme CUCTEMbI 3HAaHUI 0 XUMHYECKOH CTPYKTYpe, CBOHCTBaX (DEpPMEHTOB, 0COOCHHOCTSIX (hepMEHTATHBHOTO
KaTanm3a, perysiiuny (epMeHTaTHBHBIX PEaKLiii B KJIETKE U UCIIONB30BaHUs (PEpPMEHTOB B IPAKTHYECKOH AESTEIBHOCTH.

2. MECTO JUCHUIIJIUMHBI B CTPYKTYPE OOII

[uxn (pasgen) OIOIT: | 51.B.1IB.03

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI IIOATOTOBKE 00yYaI0IEroCs:

2.1.1 | BerepunapHas caHuTapus

2.1.2 | BerepuHapHO-CaHUTaPHBIH KOHTPOJIb B JIAOOPATOPHUSIX

2.1.3 | BerepuHapHO-CaHUTAapHBII KOHTPOJIb Ha TAMOXHE U TPAHCIIOPTE

2.1.4 | KopmiteHue cenbCKOX03HCTBEHHBIX KUBOTHBIX

2.1.5 | Muxpobuonorngeckas 6€301macHOCTb )KHUBOTHOTO U PACTUTENIHLHOTO CBIPhS

2.1.6 | OcHOBBI BOEHHOH MOATOTOBKHU

2.1.7 | OCHOBBI BOEHHOM MOATOTOBKHU

2.1.8 | OcHOBHI (hapMaKOIOTHH

2.1.9 | ITaTonornueckast aHATOMUS KMBOTHBIX

2.1.10 | ToBapoBeneHue, OHoIoTHUECKast 0€30IIaCHOCTD M AKCIIEPTH3a TOBAPOB

2.1.11 | be30omacHOCTh KHU3HEAEATEILHOCTH

2.1.12 | buonorugeckas 6€30MacHOCTH B TaOOPaTOPUI

2.1.13 | Buonorudeckast 6€30MaCHOCTD B UPE3BBIYAWHBIX CHTYAIHIX

2.1.14 | buonornyeckast XuUMus

2.1.15 | IInmeBast GMOTEXHOIOTHS

2.1.16 | Pagno6uonorust ¢ OCHOBaMM paJHalliOHHOM THIHEHBI

2.1.17 | BBenenue B BeTepUHAPHO-CAaHUTAPHYIO SKCIIEPTU3Y

2.2 | AucuMmIMnHbI ¥ IPAKTUKH, JJI51 KOTOPbIX OCBOEHHE JAHHOHN AMCUUIJIMHBI (MOAYJIs1) HEOOXOAUMO KaK
npelIecTBYIOIIee:

2.2.1 | bone3nu nruit

2.2.2 | Bone3nu pbIO ¥ MPOMBICIIOBBIX THAPOOHOHTOB

2.2.3 | BerepuHapHO-CcaHUTapHBIH KOHTPOJIb PH MepepadoTKe aKBaKyIbTYpPHI

2.2.4 | OCHOBBI OMOTEXHUKH U PEPOAYKIHN CEIECKOXO3IHCTBEHHBIX JKHBOTHBIX

2.2.5 [ [Ipon3BoaCTBEHHAs MPAKTHKA, BETCPHHAPHO-CAHUTAPHAS IPAKTHKA

3. KOMIETEHIIMU OBYYAIOIIET OCSl, §OPMUPYEMBIE B PE3VJILTATE OCBOEHUSI IUCLIUTIINHBI
(MOJY.JIS)

YK-8. CnnocobeH co31aBaTh U OAICPKUBATH B TIOBCEAHEBHOM )KU3HH U B TIPO(ECCHOHATBHON AEATENEHOCTH O€30MacHbIC YCIOBHUS
JKU3HEACSTENLHOCTHU JUISl COXPAaHEHHUs IPUPOAHOMN cpe/ibl, 00ecrieyeH sl YCTOWYMBOTO pa3BUTHs OOIIECTBA, B TOM YHCIIE IIPH Yrpo3e
Y BO3HUKHOBEHUH YPE3BbIUaWHBIX CUTYalllii 1 BOCHHBIX KOH(IINKTOB

VK-8.1 3Hatb: 00111y10 XapakTepUCTHKY oOecrieueHus! 0€30MacCHOCTH U YCTOWYHMBOTO Pa3BUTHUS B pa3IMYHbBIX chepax
JKU3HENISSTETFHOCTH; KJIacCH()UKAIINIO YpEe3BEYaiHBIX CHTYAIlHii BOCHHOTO XapaKTepa, IIPHHIIHITEL H CIIOCOOBI OpTraHN3aIni
3aIUTHI HACEIICHUS OT OMACHOCTEH, BOZHUKAIONINX B MUPHOE BpEMsI U TIPU BEJICHUU BOSHHBIX JICHCTBUIMA

YK-8.2 YMeTb: o11eHUBaTh BEPOATHOCTh BOSHUKHOBEHUS MOTEHIIMAIbHOMN OMTaCHOCTH B IOBCEHEBHOM KU3HU U
npo¢eCcCHOHANBHON AeATeIbHOCTH U IPUHUMAThL MEPHI 110 €€ MPeIynpesKASHUI0

VK-8.3 lIMeTh HaBBIKU: MPUMEHEHHNA OCHOBHBIX METOJ0B 3allUTLI IPU YIPO3€ U BOSHUKHOBEHUN qpe3BH‘lafIHLIX chyauMﬁ u
BOCHHBIX KOH(I)J'II/IKTOB B TIOBCETHEBHOM XKU3HU U HpO(beCCHOHaJTBHOﬁ JACATCIIbHOCTHU

ITK-1. CnocoOeH mpoBOAUTH BETEPUHAPHO-CAHUTAPHBIA OCMOTP Msica, TIPOAYKTOB YOOsI, MUIIECBOTO MACHOTO CHIPbS, MACHOM
MPOAYKIINH, MEJIa, MOJIOKA, MOJIOYHBIX TIPOTYKTOB, PACTHTEILHBIX TTUIIEBBIX MMPOYKTOB, U] TOMAITHEH TTHIBI, THIPOOHMOHTOB 1
HKDBI

[IK-1.1 3HaTh: MOPAROK MPEexyOOITHOTO OCMOTpA KHUBOTHBIX, TPEOOBAHHS K COCTOSHHIO TPEAYOOIHBIX )KUBOTHBIX, ()OPMBI OIIFICH
yOOIHBIX )KUBOTHBIX, ITOPSAAOK MIPOBEICHIUS BETePUHAPHO-CAHUTAPHOM IKCIIEPTU3BI MsIca, IPOILYKTOB yOOsI, MUIIIEBOTO MACHOTO
CBIPBSI, MSICHOM TMPOAYKIMH, ME/Ia, MOJIOKA M MOJIOYHBIX IPOAYKTOB, PACTUTENbHBIX MUIIEBBIX IPOAYKTOB, UL JOMAIIHEH NTUIBI,
THAPOOMOHTOB M MKPBI; IPHU3HAKN TATOMOP(OIIOTHYECKIX H3MEHEHUH TP PAa3IIMYHbBIX 00JIe3HSX; Ae(eKTHI, BO3HUKIINE IPH
XPAHEHUH CBIPbS M IPOIYKIIUH KUBOTHOTO U PACTHTEIFHOTO MPOUCXOXKICHHS; METOJUKN 0TOOpa Mpod U CTaHAapTHBIE METOIUKI
HpOBeAEHH TaOOPAaTOPHBIX UCCIEJOBAHUH 110 SKCTIEPTHU3E

ITK-1.2 YMeTh: onpenenars J0MyCTUMOCTD YOOSI >KUBOTHBIX Ha MSICO; IPOBOJUTH HOCIEYOOMHbIN BeTepHHAPHO-CAHUTAPHbII
OCMOTp TYIIIH, MSICHBIX TIOY()aOpHUKaTOB, MOJIOKA, MEJIa, STUI] TOMAaITHEH MTUIIBI, THIPOOUOHTOB H UKPbI; OCYIICCTBIISATH BHIOBYIO
UACHTH(DHUKALINIO; TTOJB30BATHCS OPTAHONIENTHYECKAMHI METOJJAMH OCMOTPA Me/ia, MOJIOKa M MOJIOUHBIX TIPOTYKTOB, PACTHTEILHBIX
MUILEBBIX TPOIYKTOB, SIML AOMAIIHEH NTHLBL, THAPOOHOHTOB U UKPHI, ONMPEAETSATh JOIMYCTUMOCTD UX pealn3alliu




[IK-1.3 VimeTh MpaKkTHYECKUH OIBIT: IPOBEACHHS MPeIy0OHHOTO BEeTEPUHAPHOTO OCMOTPA KUBOTHBIX, MSICA U IIPOILYKTOB yOOs,
otOopa npob A1 NPOBEAEHHUS Ta00PATOPHBIX MCCIIECOBAHMI, OCYIIECTBICHHS aHaIM3a O€3011aCHOCTH U BO3MOKHOCTH JIOIYCKa K
HCITOJIb30BAHHMIO B TIHIITY, 00€33apakUBaHU, YTIIIN3AINN U YHUYTO)KEHNE HeKaYeCTBEHHBIX M OTTACHBIX IIPOTYKTOB

I1K-2. CriocoGeH y4acTBOBaTh B TEXHOJOTHUECKOM MPOIECCE MO MPOU3BO/ICTBY IPOILYKTOB JKUBOTHOTO M PACTHTEIBHOTO
IIPOUCXOXKJECHNUS, a TAKKE BBIIOJIHATh BETEPUHAPHO-CAHUTAPHYIO SKCIIEPTU3Y 3TUX IPOLYKTOB, AaHATU3UPOBATh I10Iy4CHHbBIE
JIaHHBIE U JIeJ1aTh 3aKJII04EHUS

[1K-2.1 3HaTh: BHEIIHHE ITOKA3aTeNN COCTOSHHUSA TYII, aHATOMUYECKHE Pa3INdisl KOCTeH ¥ BHYTPEHHUX OPTaHOB; TpeOOBaHUS
MHIIEBOH 0€30MaCHOCTH MO COAEPKAHUIO XUMUUYECKHX, PaAHOAKTUBHBIX BEIIECTB, OMOIOTHYECKHX OPTaHU3MOB; IPaBUIa pabOTEI
BETEPHHAPHO-CAHUTAPHBIM 000PYNO0BaHUEM M CPEACTBAMH M3MEPEHHMIT; OPAIOK KICHMEHHS Msica M MACOIPOIYKTOB; IOPSIJIOK
o0e33apakMBaHus, YTIIIN3AIUN U YHUYTOKEHNS OMACHOH MPOIYKIIMN KHBOTHOTO M PACTUTEIBHOTO IIPOUCXOKICHAS

TIK-2.2 YMeTh: IpOBOAUTE BETEPUHAPHO-CAHUTAPHBIA OCMOTP OCTBIBILIETO, OXJIAKAECHHOI0, 3aMOPOKEHHOI0 MsACa U IPOAYKTOB
y00s1, pa3eTaHHOTO MsICa, a TAK)KE CBEKEMOPOIKEHOM!, COJIEHOH, KOMTUEHOH, BSUICHHOM U CYIIEHHOW phIOBI Tieper pean3anuen

[IK-2.3 meTh npakTHUECKUI OIBIT: IPOBEACHNUS JIAOOPATOPHBIX UCCIEAOBAHUMI Msica U IPOILYKTOB YOOI, MUILEBOTO MSICHOTO
CBIPbs, MOJIOKA ¥ MOJIOYHOH IPOJYKIINH, MEJIA, SUII JOMAIIHEH ITHIBI, THIPOOHOHTOB U HKPBI

ITK-3. CiocoOeH opraHu30BaTh BHINOTHEHHE BETEPHHAPHO-CAHUTAPHBIX MEPOTIPHUATHHI 110 00ECIICUeHUI0 0E30MaCHOCTH U
OMOJIOTUIECKOW 3aIIUTHI CHIPhsS U MMPOJYKTOB PACTUTEIFHOTO M dKHBOTHOTO MTPOUCXOMKICHHS

ITK-3.1 3Hath: npaBuia oGpopMIICHHS 3aKITIOUCHHH 10 Pe3y/IbTaTaM BETEPUHAPHO-CAHUTAPHOMN SKCIEPTH3bI, GOPMBI U IIpaBuIia
Oq)OpMHeHI/ISI y‘IeTHO-OT‘ICTHOf/‘I JOKYMCHTAIWH,; CIICIIUAJIBHOC IIPOTrPaMMHOC 06GCHC‘-IGHI/IC, 63.31)1 JaHHBIX I PCIICHUA
Mpo¢eCCHOHANBHBIX 3a7a4

IIK-3.2 YMeTh: OCymEecTBIATh KOHTPOIb COOMIONCHNS BETepUHAPHO-CAHUTAPHBIX TPeOOBaHUH B IIponecce 00e3BpeKHUBAHUS,
YTHIN3aIUH U YHHUYTOXKEHHS CHIPBSI U IIPOJYKTOB XUBOTHOTO U PACTUTENBHOTO IIPOUCXOKACHUS; 0OPMIISITE BETEPUHAPHbIC
JOKYMEHTHI yIOCTOBEPSIOIINE OIar0NoITydHe MPOIyKIHN 1 pa3pelIaromie Ipoiaxy €€ Ha peali3aIiio

TIK-3.3 MeTh npaKkTHUECKUI OIBIT: OPraHU3ALUU OXPAHbI TPYJa B 4aCTH, PErTIaMEHTHPYIOLIEH BBIIIOJHEHUE TPYAOBBIX
00s13aHHOCTEH

B pe3yibTare 0CBOCHHMS JUCHUILUIMHBI 00y4AIOIIMIICS N0JIKeH

3.1 (3HaTh:

3.1.1 | xmaccuuKaio 1 HOMCHKIATYPY (PEPMEHTOB, HX CTPOCHHUE, CBOWCTBA;

3.1.2 | ciocoObl BBIpaXXEHUSI U MEXaHU3MBI PETY/ISIIUN (PEePMEHTATUBHON aKTUBHOCTH;

3.1.3 | MeToIBI OIpeieNieHNs] aKTHBHOCTH (DepPMEHTOB B OMOJIOTUYECKUX JKHIKOCTSIX;

3.1.4 | MexaHU3MBI (DYHKITHOHHPOBAHHUS;

3.1.5 | mpuHOMIBL (hepMEHTATHBHOMN KHHETHKH;

3.1.6 POJIb OTACIBbHBIX (bepMeHTOB B YCKOPCHUHU XUMHUYCCKUX peaKHHfI, MPOTCKAIOIINX B OPIraHU3MCE;

3.1.7 | 30 epMEHTHI U MYITETHMOJICKYIISIPHBIC (DEPMEHTHBIC CHCTEMEL,

3.1.8 COBPEMEHHBIC MCTOJbI BBIACICHUA U OYHUCTKH (bepMeHTOB.

3.2 | Ymers:

3.2.1 | mpUMEHATH IPHEMBI HOMEHKIIATYPHI (hepMEHTOB;

3.2.2 | noxa3sIBaTh OEIKOBYIO MPUPOIY (HDEPMEHTOB;

3.2.3 | naBaTh XapakTEpUCTHKY BAXKHEHIIIUM U3 HUX;

3.2.4 | ucnoyIb30BaTh 3HAHUSA 3aKOHOB C])I/I3I/IKI/I, XUMUU 1A OOBICHCHHUS MEXaHU3MOB C])CpM@HTaTI/IBHbIX peaxunﬁ, JICKaluX B
OCHOBC IIPOLECCOB XKU3HCACATCIBHOCTH.

3.3 | UmeTh HABBIKH M (MJIH) ONBIT JESATEJIbHOCTH:

3.3.1 | npuMeHeHHs HaAYYHOW TEPMUHOJIOTHH 10 JUCIMIUINHE;

3.3.2 | BmageHus npueMaMy CPaBHUTENBHOTO aHAIM3a XUMUYECKHUX KaTalu3aTopoB U (pepMEHTOB; BIaJeHUS 3HAHHIMH O
JIOKaIM3auy (PepMEHTOB.

4. CTPYKTYPA U COAEPKAHHUE JUCIUIIJIMHBI (MOAYJISA)

HaumeHoBaHuUe pa3/eioB U TeM /BU]T Cemectp / | HacoB | Kommneren- | Jluteparypa | Unte | [Ipak. | Ilpumeuanne
3aHATHA/ Kype o PaKT. | moar.

Pazgen 1. HayuHble U IpaKkTHYeCcKHe
aCMeKThI YH3UMOJIOTHH.




HayuHble 1 IpaKTUYECKUE aCIIEKThI 0 VK-8.1 VK- J1.1 Jlexuus ¢
SH3UMOJIOTHH. 8.2 VK-8.3 JI1.2J12.1 HCIOJIb30BaHUE
[IpenMeT « DH3UMOIOTHS €ro LeIu U TIK-1.1 TIK- M
3az1a4y, 3HaueHue. Mictopus pa3BuTuUs, BKIAJ 1.2TIK-1.3 BHJIEOMAaTEpHal
OTEUYECTBEHHBIX U 3apyOEKHBIX yIEHBIX B TIK-2.1 IIK- OB H
pasBuTHE 3H3UMOJIOTHH. [lepcreKTHBBI 2.2TIK-2.3 MIPUMEHEHUEM
Pa3BUTHS YH3UMOJIOTHH. POk epMeHTOB B IIK-3.1 IIK- CPENCTB
OGuoreHHBIX ccTeMax. MHOrooOpasue 3.2TIK-3.3 MYJIbTUMEINA.
(epMeHTOB, UX 00IIKe U cenUpUISCKre

cBoiictaa. /JIex/

Ponb hepMeHTOB B OHOTEHHBIX CHCTEMaX. 0 YK-8.1 VK- JI1.1 Onpoc Ha
MHuoroo6pasue pepMeHTOB, UX 00IIHUe U 8.2 YK-8.3 JI1.2712.1 3aHATHSIX.
crenududeckre cBoiicTBa. OCOOEHHOCTH TIK-1.1 TIK- IToaroroBka
JeHCTBUS PepMEHTOB: BBICOKAS 1.2 TIK-1.3 JIOKJIaJI0B U
3¢ PeKTHBHOCTB, CIICIN(IIHOCTE, MATKIE TIK-2.1 IIK- pedepaTos.
YCIIOBUSI IPOTEKAHUS PEAKIMH, CTIOCOOHOCTD 2.2 TIK-2.3 TectupoBanue.
Kk perymsunu. Kinaccuduxanms ITK-3.1 TIK-

dbepmenros. /J1ad/ 3.2 TIK-3.3

OO01mas xapaKkTeprCTHKa OCHOBHBIX KIIACCOB 0 YK-8.1 VK- JI1.1 Ormpoc Ha
(hepMEeHTOB: OKCUTOPEIYKTA3bL, 8.2 VK-8.3 JI1.2J12.1 3aHATUSAX.
TpaHchepasbl, THAPOJIA3LI, IHA3BI, TIK-1.1 TIK- [Toaroroska
n30Mepasbl, TUra3sl (CHHTETa3bl). 1.2 TIK-1.3 JTIOKJIaJIOB 1
H3odepMenTs!, MyITbTHMOIEKYIIIPHBIC IIK-2.1 IIK- pedepaTos.
(hepMeHTHBIE CUCTEMBI, 3MMOTEHBI. 2.2 TIK-2.3 TectupoBanue.
Pubo3uMEI M1 KaTaTUTHYECKUE aHTUTENA ITK-3.1 IIK-

(ab3umer). /Tp/ 3.2 TIK-3.3

IIpenmer «OH3UMOIIOTUA» €T0 LeNU U 10 VK-8.1 VK- JI1.1 PaboTa ¢
3ajauu, 3HayeHue. Vicropus pa3BuTHsl, BKIa 8.2 YK-8.3 JI1.2J12.1 yueOHOI
OTEUYECTBCHHBIX U 3apyOCKHBIX YICHBIX B IK-1.1 TIK- JUTEPATYpOil.
pasButue 3H3UMOoJ0THH. [lepcrekTuBb 1.2 TIK-1.3 IlonroroBka
Pa3BUTHA YH3UMOJOTUH. POl (epMEHTOB B IIK-2.1 IIK- pedeparos.
OMOreHHbIX cucTeMax. MHOroobpasue 2.2 TIK-2.3 ITouck u 0630p
(hepMeHTOB, UX O0IINE U CIIeIUPHIECKAES ITK-3.1 TIK- Hay4YHBIX
cBoiicTtBa. OCOOEHHOCTH AEHCTBUS 3.21IK-3.3 MyOJTMKAIINH,
(hepMeHTOB: BbICOKast 23PPEKTUBHOCTD, 9JIEKTPOHHBIX
CrerGUIHOCTD, MATKUE YCIOBUS HUCTOYHHUKOB
MPOTEKAaHUS PEaKINH, CIOCOOHOCTD K nHpOpManny,
perymsauu. Knaccupukanus gpepmeHTOB. MIOArOTOBKA
MexayHapoIHast Kiaccu(pHKaIus 3aKIIIOYEHHUS IO
depmentoB (K®D). O0rias xapakTepucTrKa 0030py.
OCHOBHBIX KJIaCCOB (hePMEHTOB: Ananms
OKCHJOpENyKTa3bl, TpaHchepassbl, (bakTHUECKUX
TUIpPOJIa3bl, JIMa3bl, U30MEPAas3bl, JIUra3bl MaTepHaoB,
(cunTerassr). 3odepmeHTH!, COCTaBIICHUE
MYJIBTUMOJIEKYISAPHBIE (hepMEHTHBIC BBIBOJIOB Ha
CHCTEMBI, 3MMOTeHbl. PU603UMBI 1 OCHOBE
KaTaJIUTHYECKUE aHTUTENA (a03MMBI). MIPOBEICHHOTO
Jloxanu3anus GepMEHTOB B KIIETKE. aHaJm3a.

3HayeHre YH3UMOJIOTHH 11 OMOJIOTHH,
MEIUIHHBI, TPOMBIIIJICHHOCTH U CEIBCKOTO
xosstiicTBa. /Cp/

Pazgen 2. CTpykTypHasi OpraHu3anms
¢epmenToB.




CrpyKTypHast opraHu3aius (epMeHTOB. VK-8.1 VK- J1.1 Jlexuus ¢
Hepapxus ctpykryp hepmenToB. [IpocTbie n 8.2 YK-8.3 JI1.2J12.1 HCIOJIb30BaHUE
CIIO)KHBIE (DepMEHTHI. Y POBHHU CTPYKTYpPHOH TIK-1.1 IIK- M
opranu3anuy GpepMeHToB. [lepBuyHas, 1.2TIK-1.3 BHJIEOMAaTEpHal
BTOpHUYHAS, TPETUUHAS CTPYKTYpa TIK-2.1 IIK- OB H
(hepMeHTOB, CBS3M YYACTBYIOIIUC B 2.2TIK-2.3 MIPUMEHEHUEM
(hOpMHPOBAHUH ITHX CTPYKTYP ¥ METOJIBI IIK-3.1 IIK- CPENCTB
u3ydeHus. JIoMeHHas CTPYKTypa U €€ poJlb B 3.2TIK-3.3 MyNbTUMEHUA.
(YHKUMOHHPOBAaHHUU. YeTBepTHYHAS
cTpykTypa pepmenToB. OcOOESHHOCTH
CTpoeHus ¥ (HYHKIIMOHUPOBAHUS
omromepHsix pepmentoB. KoonepatusHbie
3¢ dekTs. MeToIpI H3y4eHHS OJTUTOMEPOB.
Bbuonoruueckas ponb 0JIUTOMEPHOI
CTPYKTYpHI. /JIex/
Buonoruueckast poib 0IUroMepHOR YK-8.1 VK- JI1.1 Omnpoc Ha
CTPYKTYpBl. AKTUBHBIN LIEHTP U €ro cyOcTpar 8.2 VYK-8.3 JI1.2J12.1 3aHATHSIX.
-CBSI3BIBAIONINI M KATATUTHYECKUI YUaCTKH. TIK-1.1 TIK- [ToxaroroBka
CraTuueckre 1 JHHAMUYECKIE MOJEeTH 1.2 TIK-1.3 JTOKJIaJI0B 1
AKTUBHBIX IIEHTPOB hepmeHTOB. /J1ab/ TIK-2.1 T1K- pedeparos.
2.2TIK-2.3 TectupoBanue.
TK-3.1 IIK-
3.2TIK-3.3
Crienn(puyHOCTh IeUCTBUS (PEPMEHTOB U e¢ YK-8.1 VK- JI1.1 Onpoc Ha
BUJIBL. MeXaHU3MBI 00eCIIeYeHUs BEICOKOH 8.2 VK-8.3 JI1.2J12.1 3aHATUSX.
cnenupUIHOCTH (PepMEHTOB: TIK-1.1 IIK- ITonrotoBka
KOMILTUMEHTapHOCTh, OalaHC MEXAY 1.2 TIK-1.3 JIOKJIaI0B U
MPOYHOCTHIO U JIAOMILHOCTHIO CTPYKTYpPhI TIK-2.1 T1IK- pedeparos.
aKTHBHOTO LIEHTPa, HHAYLIUPOBAHHOE 2.21IK-2.3 TectupoBanue.
CBSI3bIBAHUE, MHOTOTOYEYHOCTD CBSI3bIBAHUS TIK-3.1 TIK-
cyOcTpaTa B aKTUBHOM LIEHTPE, OBBIILICHHE 3.21IK-3.3

CIIenU(pUIHOCTH O NPUHIHUITY «JBOHHOTO
CHTa» B IBYX-CyOCTpaTHBIX peakuusx. /TIp/




HWepapxust cTpyktyp depmentos. [Ipoctsie u VK-8.1 VK- J1.1 Pa6ota c
CJIO’KHBIE PEPMEHTHI. Y POBHH CTPYKTYPHOI 8.2 YK-8.3 JI1.2J12.1 y4eOHOM
opraHm3anuy GpepmerToB. [lepBruaHasd, TIK-1.1 IIK- JIUTEPATYpOil.
BTOPHUYHAs, TPETHUYHAsS CTPYKTYypa 1.2TIK-1.3 IToaroroBka
(hepMeHTOB, CBS3M YUaCTBYIOIIUE B TIK-2.1 IIK- pedeparos.
(hOpMUPOBAHHHU ITUX CTPYKTYP U METOIBI 2.2TIK-2.3 ITouck u 0630p
n3zydeHus. JloMeHHas CTpyKTypa U e€ poJib B TIK-3.1 IIK- HaY4HBIX
(yHKIIMOHHPOBAaHUU. YeTBepTHUHAS 3.2TIK-3.3 MyOJIMKaluH,
cTpykTypa dhepmMeHTOB. OCOOCHHOCTH 3JIEKTPOHHBIX
CTPOCHUS U (QYHKIIMOHUPOBAHUS HCTOYHHUKOB
OJIMTOMEpPHBIX (hepMeHTOB. KoonepaTuBHbIe nH(pOpMaNHH,
3¢ dexTs. MeToabl H3ydeHUs OJIMTOMEPOB. MOATOTOBKA
Buonoruueckas posib 0JIUTOMEPHOI 3aKJIIOYEHHUS IO
CTPYKTYPHI. AKTHBHBIH IIEHTP | €T0 cyOcTpar 0030py.
-CBS3bIBAIOIUN U KATaIUTUYECKUM y4aCTKH. Amnanus
CraTuyeckue U JUHAMUYECKHE MOJEIH (akTHYeCKUX
AKTHBHBIX IIEHTPOB (DEPMEHTOB. MaTepHraoB,
CrienupuIHOCTD AeHCTBHUS (EPMEHTOB U €€ COCTaBJICHHE
BUbl. MexaHn3Mbl oOecrieueH s BBICOKOM BBIBOJIOB Ha
crerGuIHOCTH (hEPMEHTOB: OCHOBE
KOMIUTMMEHTAPHOCTH, OaJTaHC MEXKITY IIPOBEICHHOTO
MPOYHOCTHIO U Ta0MIBHOCTBIO CTPYKTYPBI aHam3a.
AKTUBHOT'O LIEHTpa, HHAYLUPOBAHHOE

CBSI3BIBAHNE, MHOTOTOYEYHOCTH CBSI3BIBAHUS

cyOcTpaTa B aKTHUBHOM IEHTPE, TIOBBIIICHNE

creunpUUHOCTH 10 IPUHLUITY «JIBOMHOTO

CHTa» B IBYX-CYOCTPATHBIX PEAKIIMSIX.

Crpoenne u QyHKIINH HEOSITKOBBIX

KOMITOHEHTOB (hepPMEHTOB: HOHBI METAIIIOB U

Ko(epMeHThI. Posb Ko(hakTopoB B

(YHKIMOHUPOBAHUU (PEPMEHTOB.

Kraccuguxanms xodepMeHTOB.

CrieriupuyHOCTh KOYEPMEHTOB IS

OIpEIeJIEHHOr0 Tula peakuuil. Ponb noHOB

METaJIOB B (DepMEHTATHBHOM KaTaJH3e.

MertamnodpepMeHTsI U pepMEHTHI,

aKTHBUpYyeMble MeTauiaMu. /Cp/

Paznen 3. MexaHusMm aeficTBHSA

¢epmenToB. Kuneruka gepMeHTATUBHBIX

peaxuuii.

Mexanusm aerctBus pepmenToB. Kuneruka VK-8.1 VK- JI1.1 Jlexius ¢
(hepMEeHTATUBHBIX PEAKIIHH. 8.2 YK-8.3 JI1.2J12.1 HCIOJIb30BaHUE
OO0mmit MeXxaHU3M (EPMEHTATHBHOTO TIK-1.1 TIK- M
KaTanu3za. MHOTOCTaIMHHOCTh 1.2 TIK-1.3 BHJIEOMAaTepUa
(hepmentaTuBHO# peakuuu. [Ipobiema TIK-2.1 IIK- OB H
TIOHMKEHUS CBOOOTHOM SHEPTHH 2.2TIK-2.3 MIPUMEHEHUEM
nepexoHoro cocrosiHus. OOpa3oBaHue TIK-3.1 IIK- CpencTB
(hepMeHT-CyOCTpaTHOTO KOMILIEKCA. 3.2TIK-3.3 MYJIbTUMEINA.
ITocnenoBarenbHbIE 3TAlbl KaTaIM3a:

cONMmKeHne 1 HeoOXoAnMast OPHEHTAITH

pEareHToB, yAaJeHHe MOIEKYI BOJBL,

cTa0MIN3alus IEPEX0THOTO COCTOSHHUS,

TIEPEHOC TPYIIITBI, BEICBOOOKICHUE

npoaykra. Monens @umiepa u

UHIYIUPOBAHHOTO COOTBETCTBHA. /JIeK/

Tunsl B3aMMOJICHCTBYS B MEXaHU3ME YK-8.1 VK- JI1.1 Omnpoc Ha
JICHCTBUS CIIOXKHBIX (DEPMEHTOB. 8.2 VYK-8.3 JI1.2J12.1 3aHATHSIX.
IonokurenbHas U OTpULIATENbHAS TIK-1.1 IIK- ITonroroBka
KooTepamus cyobennHuI. AJIOCTEPUIECKUE 1.2 TIK-1.3 JIOKJIaJI0B 1
(hepMeHTBI. ATIOCTEpHYECKUI LIEHTP, €ro TIK-2.1 T1K- pedeparos.
POJIb B PETYISIIUN OOMEHHBIX 2.2 TIK-2.3 TectupoBanue.
nporieccos. /JIab/ TK-3.1 IIK-

3.2TIK-3.3




OO0muit MexaHu3M (HepMEHTATUBHOTO VK-8.1 VK- J1.1 Pa6ota c
Kataiu3za. MHOroCTauiHOCTD 8.2 YK-8.3 JI1.2J12.1 y4eOHOM
(dhepmenTaTuBHOH peakmuu. [Ipodiema TIK-1.1 TIK- JTUTEPATYpOil.
MOHMKEHUS CBOOOIHOM YHEPTHH 1.2 TIK-1.3 ITonroroBka
nepexogHoro cocrosiuusg. OOpa3oBanue TIK-2.1 IIK- pedeparos.
(hepMeHT-CyOCTPaTHOTO KOMILIEKCA. 2.2 TIK-2.3 ITouck u 0630p
IlocnenoBatenbHbIE 3TAbl KaTAIU3a: IIK-3.1 IIK- Hay4YHBIX
cOMKeHrne 1 HeoOX0AuMasi OpUEHTAIHS 3.2T1IK-3.3 MyOJIMKaluH,
pEareHToB, ylaieHue MOJIEKyY BOAbI, 3JIEKTPOHHBIX
CTa0WIIM3AIHS TIEPEXOTHOTO COCTOSIHUS, HACTOYHHUKOB
TIEPEHOC TPYIITEI, BEICBOOOKICHUE nHpOpMaInH,
npoaykra. Mozaens ®uiepa u HOJArOTOBKA
HMHAYLIUPOBAHHOTO COOTBETCTBUS. THIIbI 3aKJIIOYEHHUS IO
B3aMMO/JICHCTBHS B MEXaHNU3ME ACHCTBUS 0030py.
CIIOXKHBIX (hepMeHTOB. [lonoxurensHas u Amnanus
OTpHIATENIbHAS KOOTIEPALsl CYObeIUHHLL. (akTHYeCKUX
Aunnocrepudeckne hepMEeHTHL. MaTepHraoB,
Annocrepu4ecKlii HEHTp, €r0 POJIb B COCTaBJICHHE
perynsiuu 0OMEHHBIX MTPOLIECCOB. BBIBOJIOB Ha
[Monu¢pyHKIMOHATBHEIE (ePMEHTHBIC OCHOBE
CHCTEMBI: MYIbTH(EPMEHTHBIE KOMIUIEKCHI 1 IIPOBEICHHOTO
KOHbIOraThl. DYHKIIMOHAIBHBIE TTOCIEICTBHS aHam3a.
o0beanHeHus (hepMeHTOB. PerynsaropHeie
adpdexrrl. /Cp/
Pazgen 4. Briusnue temnepartypst u pH
cpelbl HA AKTUBHOCTH (hepMeHTOB.
Biusnue Temnepatypst u pH cpensl Ha VK-8.1 VK- J1.1 Jlexuus ¢
AKTUBHOCTH (DEPMEHTOB. 8.2 VYK-8.3 JI1.2J12.1 HCIOJIb30BaHUE
OCOOCHHOCTH KaTaTUTUIECKOTO JICHCTBUS TIK-1.1 TIK- M
(dhepmenTtoB. Crabunu3anus IpOIYKTUBHOTO 1.2 TIK-1.3 BUJleOMaTepHall
NepexoHoro coctosiuus. IloaTBepkaeHue TIK-2.1 TIK- OB U
3HAYCHUS CTAOMIH3AIMU TIEPEXOTHOTO 2.2TIK-2.3 MPUMEHEHUEM
COCTOSIHUSI METO/IaMH OEKOBOI HH)KCHEPHH. IIK-3.1 IIK- CPEICTB
AO3UMBI - aHTUTEA, 00IaJaT0IIIE 3.21IK-3.3 MYIBTUMEIHA.
KaTaJIMTHYECKON aKTUBHOCTBIO.
IpencranuonapHas u crarioHapHas (azsl
(hepmenTaTuBHOTO Tpouecca. [ToHsaTre
HayvaJgbHOH ckopocTu. Ponb HeoOpaTUMBIX
peakIii B CTpaTeruy MeTaboIn3Ma.
Ypasuenune Muxasnrca-MeHTeH.
OTkiI0OHEeHue OT ypaBHeHHsT Muxasiuca-
Menren. /Jlex/
YpaBHenue Muxasnuca-MeHTeH. YK-8.1 VK- JIT.1 Ormpoc Ha
OTKJI0HEHHE OT ypaBHEeHUs1 Muxasnuca- 8.2 YK-8.3 JI1.2J12.1 3aHATHIX.
Mesnren. 3nauenue kcat, Km, Vm, Ks'. TIK-1.1 IIK- ITonroroska
MeTtob1 pacueTa KaTaIMTHYECKUX KOHCTAHT. 1.2 TIK-1.3 JIOKJIaJI0B U
VYpaBuenue Jlaitnynsepa-bepka u I1K-2.1 IIK- pedepaTos.
npyrue. /TIp/ 2.2T1IK-2.3 TectupoBanue.
TIK-3.1 I1K-

3.2TIK-3.3




Oco0EHHOCTH KaTaIUTHUECKOTO ACHCTBHS 12 VK-8.1 VK- JI1.1 Pabora ¢
(dhepmenToB. CTabuIU3aIys MPOIYKTUBHOTO 8.2 YK-8.3 JI1.2J12.1 y4eOHOM
NEpeX0JHOT0 cocTosiHUA. IloaTBepKIeHNE TIK-1.1 IIK- JIUTEPATYpOil.
3HAYEHUs CTAOMIN3AINN TIEPEXOTHOTO 1.2 TIK-1.3 ITonroroska
COCTOSIHUSI METOJJaMH OEJIKOBON MHKEHEPHUH. TIK-2.1 IIK- pedeparos.
A0O3UMBI - aHTHTENA, 00JIaAI0NHe 2.2 TIK-2.3 ITouck u 0630p
KaTaJIUTHYECKON aKTUBHOCTBIO. IIK-3.1 IIK- Hay4YHBIX
IIpencTanuonapHas U cTaloHapHas (a3l 3.2TIK-3.3 MyOJIMKaluH,
(epmenTaTHBHOTO TIponecca. [lonsTue 3JIEKTPOHHBIX
HavaJIbHOM cKOpocTH. Poirk HeoOpaTHMBIX HCTOYHHUKOB
peaknuii B CTpaTernu MeTaboIn3Ma. uH(popManuy,
YpaBuenue Muxasnnca-MeHTeH. HOJArOTOBKA
OTksI0HEeHuE OT ypaBHeHHsI Muxasmuca- 3aKJIIOYEHHUS IO
Menten. 3nauenue kcat, Km, Vm, Ks'. 0030py.
Mertonbl pacuera KaTaIUTUYECKUX KOHCTAHT. Ananu3
Ypasuenue Jlaiinynsepa-bepka u npyrue. (baKkTHYECKUX
Enuanmesr pepMeHTaTHBHOM aKTHBHOCTH. MaTepHraoB,
Merto/151 OnpeieNieHNs] aKTHBHOCTH COCTaBJICHHE
(hepmeHTOB. BBIpaxkeHue akTUBHOCTH BBIBOJIOB Ha
(epmeHTOB. DAKTOPHI, ONPEACIIAIONIIE OCHOBE
AKTHBHOCTbH (DepMEHTOB: KOHIICHTPAITHS IIPOBEICHHOTO
(hepMeHTa, KOHIIEHTpALUs CyOCTpaTa, aHaJIu3a.
Temrneparypa, pH cpenbl, akTUBaTOPBI U

UHTHOUTOPEI. BinsHMe TemmepaTypsl Ha

KUHETHKY (DepMEHTAaTUBHBIX peakuii. 3aK0oH

Banr-T'odda. 3aBucUMOCTh KUHETUYECKUX U

PaBHOBECHBIX TApaMETPOB (hepMEHTATHBHON

peakIiy OT TeMIlepaTypsl. M3ydenne

TEPMOJIMHAMHUKH KOH()OPMAITMOHHBIX

W3MCHCHUIT aKTHBHBIX LICHTPOB (PEPMEHTOB.

ITpumeps! uccitenoBaHus TEMIEPATYPHBIX

3aBucuMocTeld. pH-3aBUCUMOCTD

(hepmenTaTuBHOH peakiuu. KoHcTaHTHI

JIFICCOIMAIIIH TPYIIT CBOOOIHOTO hepMeHTa

1 (epMeHT-cyOCTPaTHOTO KOMILIEKCA.

3HaueHue 3P HEeKTUBHBIX KATATUTUYECKUX

koHcTaHT. Haxoxnenue 3Hauenuii pK no

KpHUBBIM pH-3aBHCHMOCTEH (hepMEHTAaTHBHBIX

peaxuuii. [Ipumepsl uccnenosanus pH-

3aBUCUMOCTEH. THUIBI HHTHOUPOBAHUSL.

I'padmueckoe npencraBicHUe

MHTHOMpOBaHMs. BiusHIe akTHBAaTOPOB HA

KWHETUKY ()ePMEHTATUBHBIX PEAKIIUH.

I'paduyeckoe nmpeacraBieHre aKTUBALIUH.

3nauenue Ka u nocrosHubIX. [IprMepsl

WHTUOMPOBAHUS U AKTHBUPOBAHUS

(hepmenTaTUBHBIX peakuuid. /Cp/

Pasnen 5. Perynsiuus u cekpenust

¢epmenToB.

Perymsuus u cexpenus GepMEHTOB. 0 VK-8.1 VK- JI1.1 Jlexmms ¢
XapakTeprucTUKU METaOOINIECKIX MyTeH: 8.2 YK-8.3 JI1.2J12.1 HCHOJIb30BaHUE
MIPOCTPAHCTBEHHAS JIOKAIM3alusl GepMeHTOB, TIK-1.1 TIK- M
KOMITapTMEHTAIU3aIHs, TKaHe- 1 1.2 TIK-1.3 BHJIEOMATEpHAII
opranocrnenuguaaocTs. [ToHsTHE O TIK-2.1 TIK- OB 1
KITI04eBbIX pepmenTax. Perymsims 2.2 TIK-2.3 MIPUMEHEHUEM
KOJINYECTBA MOJIEKYIT (hepMEHTa M3MEHEHHUEM TIK-3.1 T1IK- CpeICTB
CKOPOCTH CHHTE3a, AKTUBALIMY U pacraja. 3.2TIK-3.3 MYyJIbTUMEINA.

Perynsamus ckopoctr (hepMEHTaTHBHON
PEaKLru TOCTYIMHOCTBIO CyOCTPaTOB U
KO(paKTOPOB/KOPEPMEHTOB.
Acconnanus/aucconnanys GepMeHTOB B
PEryNAIY UX aKTUBHOCTHU. Perymsanus
KOBQJICHTHOM MOIH(UKaIHEH.
Annocrepudeckast peryasinus. Perymsanus no
HNpUHIOUITY 00paTHOH cBs3u. /JIex/




IlonsiTHe O KOHCTUTYTUBHBIX U 0 VK-8.1 VK- J1.1 Omnpoc Ha

HHAYIHOETBHBIX (epMenTax. Cekpenus 8.2 YK-8.3 JI1.2J12.1 3aHATHSIX.

(dhepmenrtoB.KotpaHcnsmuoHHasi, TIK-1.1 TIK- [ToaroroBka

MOCTpaHCIAOHHas cexperms. /IIp/ 1.2 TIK-1.3 JTOKJIaJI0B 1
TIK-2.1 IIK- pedeparos.
2.2TIK-2.3 TectupoBanue.
TK-3.1 IIK-
3.2TIK-3.3

XapakTepuCTUKU METa0OINYECKIX MyTeH: 10 | YK-8.1 VK- JI1.1 Pabora c

MPOCTPAHCTBEHHAS JIOKATU3aIHsl HepMEHTOB, 8.2 VYK-8.3 JI1.2J12.1 y4eOHO

KOMIapTMEHTAIA3a1Ms, TKaHe- U TIK-1.1 IIK- JTUTEpPaTypOil.

opranocrnenupuaaocTs. [loHsTHE O 1.2 TIK-1.3 ITonroroBka

KJITFOYEBBIX (pepMeHTax. Perymaius TIK-2.1 T1K- pedeparos.

KOJIYECTBA MOJIEKYI (pepMeHTa H3MCHEHNEM 2.21IK-2.3 IMownck n 0630p

CKOPOCTH CHHTE3a, AKTUBALNY U pacIaja. TIK-3.1 IIK- HaY4HBIX

Perymsiuus ckopocTu hepMeHTaTUBHON 3.2TIK-3.3 myOIUKaLu,

PEaKINU TOCTYITHOCTEIO CYOCTPATOB H 3JIEKTPOHHBIX

KO(paKTOPOB/KOPEPMEHTOB. HACTOYHHUKOB

Acconunanus/aucconuanus GepMeHTOB B uH(pOpMaNNy,

PETYISILMU UX aKTUBHOCTH. Perymsust MOJITOTOBKA

KOBQJICHTHOM MOIU(UKAIIHCH. 3aKITFOYCHHS 110

Annocrepudeckast peryasinus. Perymsanus no 0030py.

NpUHIUITY 00paTHOH cBsi3u. [loHsATHE O Ananu3

KOHCTHTYTUBHBIX U HHIYIIHOCITEHBIX (aKTHYECKHX

(dbepmenTax. Perynsmus noj neiictBueM MAaTepHaoB,

YCIOBHUH OKpY’Karolei cpesibl: MHIyKIuUs, COCTaBJICHUE

perpeccusi, KaTaboJIUTHAS PEIIPECcCHs, BBIBOJIOB Ha

HETPaJUIIHOHHBIC TUIIBI PEIPECCUU CHHTE3a OCHOBE

(hepMeHTOB KOHEUHBIMHU TIPOTYKTAMHU. IIPOBEICHHOTO

Cexpeuus pepmentoB.KorpanciasiunonHas, aHaim3a.

MOCTPAHCIIIIUOHHAS CeKPEeLHsL.

OCoOEHHOCTH TeHETHIECKOH PETYISINN ’

CEeKpelnH Y IPOKApHUOT U dyKapuoT. Moaens

’Kako6a 1 MoHo. @akTophbl, BIUSIONIUE HA

ouocunTe3 pepmenToB. /Cp/

Pa3znen 6. MeToabl BblgeJIeHUsI, OUMCTKH H

HCMOJIb30BaHUsI (PEPMEHTOB.

Mertonb! BblIENEHUS, OYUCTKU U 0 YK-8.1 VK- JI1.1 Jlexuus ¢

HCIOJIb30BaHus (pepMEHTOB. 8.2 YK-8.3 JI1.2J12.1 HCIOJIb30BaHUE

OCOOCHHOCTH BBIICIICHUSI U TIOTYICHUS ITK-1.1 TIK- M

(hepMeHTOB U3 PaCTUTEIHHOTO, KUBOTHOTO 1.2 TIK-1.3 BHJIEOMAaTepra

CBIPbSI I MUKPOOPTaHHU3MOB. TIK-2.1 T1IK- OB U

DKcTparupoBaHue GEPMEHTOB U 2.2TIK-2.3 MIPUMEHEHUEM

KOHIIGHTPUPOBaHHE (PEPMEHTHBIX PACTBOPOB. TIK-3.1 TIK- CpENCTB

BricanuBanue u ocaxieHue OpraHu4ecKuMu 3.2T1IK-3.3 MyJIbTUMENA.

pactBopuTensiMu. MeMOpaHHbIE METOAbI

OYUCTKH ()EPMEHTHBIX PACTBOPOB.

Pasnenenue u ounctka GpepMeHTOB

XpoMaTorpauuecKUMHU METOIaMU.

ITpenapaTHBHBIH d5IeKTPOdOpE3.

HmmoOumm3oBaHHbIe pepmenTsl. [Tomydenue

UMMOOMIIN30BaHHBIX (DEPMEHTOB.

[TpeumyiiecTBa U HENOCTATKH

MMMOOMITN30BaHHBIX (hepMeHTOB. /JIek/

OCHOBHOY IPUHLIMIT KOHCTPYHUPOBAHUS 0 VK-8.1 VK- JI1.1 Ormpoc Ha

(hepMEHTHBIX AJIEKTPOIOB U UX paboune 8.2 YK-8.3 JI1.2J12.1 3aHATHSIX.

napaMeTpsl. Mcnonabp3oBanne GpepMeHTHBIX TIK-1.1 TIK- TToaroroBka

AJIEKTPOJIOB B mpaktuke. /TIp/ 1.2 TIK-1.3 JIOKJIaJI0B U
IIK-2.1 K- pedepaTos.
2.2 TIK-2.3 TectupoBanue.
TIK-3.1 IIK-

3.2TIK-3.3




Oco0OeHHOCTH BBIZIECIEHHS U MOTydeHHS 10 | YK-8.1 VK- J1.1 Pa6ota c
(hepMeHTOB U3 PaCTUTEIBHOTO, KUBOTHOTO 8.2 YK-8.3 JI1.2J12.1 y4eOHOM
CBIPBSI © MUKPOOPIaHHU3MOB. TIK-1.1 IIK- JIUTEPATYpOil.
DkcrparupoBaHue GEpMEHTOB H 1.2 TIK-1.3 ITonroroBka
KOHIIEHTPUPOBaHHUE (PePMEHTHBIX PACTBOPOB. TIK-2.1 IIK- pedeparos.
BricanuBanue U 0caxieHue OpraHu4eCKUMHU 2.2TIK-2.3 ITouck u 0630p
pacTBOpuTEISIMH. MeMOpaHHBIE METOIBI IIK-3.1 IIK- Hay4YHBIX
OUHCTKH ()ePMEHTHBIX PaCTBOPOB. 3.2TIK-3.3 MyOJIMKaluH,
Pa3neneHue n ouncTka epMEHTOB INEKTPOHHBIX
XpoMaTorpapuIecKIMH METOIaMH. HCTOYHHUKOB
IIpenapatuBHBIi 31eKTpOdOpE3. nHpOpMaInH,
MNmmoOunnzoBansble pepMeHThl. [lomyuenne MOATOTOBKA
UMMOOMIN30BaHHBIX (PEPMEHTOB. 3aKJII0YEHHUS 110
[IpenmMymecTBa 1 HEXOCTATKA 0030py.
UMMOOMIN30BaHHBIX (hepMeHTOB. OCHOBHOH Amnanus
HPHHIMI KOHCTPYHPOBAaHHS (PEPMEHTHBIX (akTHIeCKnX
ANIEKTPOIOB U UX pabodue apaMeTpsl. MaTepHraoB,
Hcnons30BaHue GEpMEHTHBIX JIEKTPOIOB B COCTaBJICHHE
npakruke. /Cp/ BBIBOJIOB Ha
OCHOBE
IIPOBEICHHOTO
aHaIM3a.
Paszgen 7. 3auer
3auer /3auét/ 4 YK-8.1 VK- JI1.1
8.2 VK-8.3 JI1.2J12.1
[IK-1.1 K-
1.2 TIK-1.3
IK-2.1 IK-
2.21IK-2.3
[IK-3.1 K-
3.2TIK-3.3

5. ®OH/JI OHEHOYHbIX CPEJCTB

5.1. IlpumepHBbIii NepeyeHb BOMPOCOB K 3a4eTy

Bompocs! U1 IPOBEPKH TCOPETUIECKUX 3HAHHH.
1.001mas xapakTeprcTHKa KaTau3aToOPOB.
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10.
11.
12.
13.
14.
15.

. Matp onpenenenue GpepMeHTaM.

. O6mme cBoiicTBa pepMEHTOB U APYrMX KaTall3aTOPOB.

. OTnnums pepMeHTOB OT HEOPTAHWIECKHX KaTaIN3aTOPOB.
. MosnexymsiprOe cTpoeHne HhepMeHTOB, N30()EepMEHTHI.

. CTpoeHHe aKTUBHOTO LIEHTPA.

. KonTakTHsIil yuacTok.

. Karanutnueckuii yuactok.

. CTpoeHne U 3HaYCHUE aJIIOCTEPHUECKOTO LEHTPA.

Teopust HHIYIIUPOBAHHOTO COOTBETCTBUS CyOCTpaTa aKTUBHOMY LIEHTPY (hepMeHTa.
MexaHn3M JIeHCTBHS (PEpPMEHTOB.

IMopsmox 1 MOJIEKYIIPHOCTh (DePMEHTATUBHOM PEaKIINH.

Teopus Muxasnuca-MeHTeH.

3aBHCUMOCTb CKOPOCTH PEAKLIUH OT KOHIIEHTPALUH cyOCcTpaTa.

Koncranta Muxasnuca 1 MakcCUMajbHas CKOPOCTb PEAKLIUY.

16.0npenenenne KNHETUIECKUX KOHCTAHT MeToioM JlaltHynBepa u bepka.

17
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31

. 3aBHCHMOCTD CKOPOCTHU peaKuu OT TEMIICPATYPhI.

3aBHCHMOCTB CKOPOCTH peakiun oT pH.

HeOGemkoBbIe KOMITOHEHTHI ()epMEHTOB: HOHBI METAJUIOB, KOQEPMEHTEHI.
CtpoeHue 1 MexaHu3M AEUCTBUS KopepMeHTa A.

Crtpoenue 1 MexaHu3M JAercTBus kopepmenta HA L.

Crpoenne u MexaHU3M jeiicTBus kodepmenta GA/L.

CrpoeHue 1 MeXaHU3M JeHcTBUS nupunokcanbdocdara.

CtpoeHue U MeXaHU3M JIeHCTBHS THaMUHANpoCchaTa.

AKTHBaTOPHI (PEPMEHTOB M MEXaHHU3M HX JICHCTBHS.

CTpoeHHe TIIyTaTHOHA U €r0 POJIb B PETYIISAIIMN aKTUBHOCTH (DEPMEHTOB.
Wuruburops! GepMeHTOB.

Busl nHrHOupoBaHus.

MexaHI3M KOHKYPEHTHOTO HHTHOMPOBaHMS H €TO 3HAUCHHE.
Kraccuguxanust u HoMeHKIaTypa ()epMEHTOB.

. XapakTepHcTHKa TpaHchepas.




32. XapakTepuCTHKa THIpPOTIa3.

33. XapakTepucTUKa OKCUIOPEyKTa3.

34 XapakTepucTHKa JIhas.

35. XapakTepucTuKa CUHTETA3.

36. XapakTepuCcTUKa H30Mepa3.

37. Metoap! BbiACECHUS (PEPMEHTOB.

38. Metoxp! onpereneHus akTHBHOCTH (pepMEHTOB.
39. EqvHUIBI aKTUBHOCTH ()EPMEHTOB.

40. [TpumeHeHUE (PEPMEHTOB B HIIEBBIX TEXHOJOTHAX

Bomnpocs! Ha OIeHKy TOHUMAaHUSI/YMEHUH CTyIeHTa

. XuMu4eckas mpupoja GepMeHTOB.

. Monexkynsipaast cTpykTypa (hepMEeHTOB.

. AKTUBHBII U aj10CTepUUYECKUl LIEHTPhl. KOHTAKTHBIN U KaTaIUTUYECKHH y4aCTKH aKTUBHOI'O LIEHTpA.
. OyHKIMOHANBHBIE OTINYUSA (PEPMEHTOB OT HU3KOMOJIEKYIAPHBIX KaTaIu3aTOPOB.

. IIpodepmenThl. AIOGEPMEHTHI 1 IPOCTETHYECKHUE IPYIIIIBI CIIOKHBIX (PepMEHTOB.

. KothepmenTs1, K0OhaKTOPEI 11 HX POJIH B KATATUTHIESCKOM IIpOIIECcCe.

. MynbTHMOINEKyIIpHBIE (pepMEHTHBIE KOMIUICKCHL. [130(epMeHTHI 1 X OHOIOTHYECKOE 3HAUCHHE.

. Kak BbI HOHUMaeTe 0 XMMUYECKOH MPUPOAE U MOJIEKYIISIPHOI CTPYKTYpe hepMEeHTOB.

9. Uro BbI 3HaeTe 00 AKTHBHBIX U AJUIOCTEPUUECKHUX IIEHTPaX U KOHTaKTHBIX U KaTAJINTHYECKUX YJaCTKaX aKTUBHOTO LICHTPA.
10. Yto takue IIpodepmenHTEI. ATOGEpMEHTHI M IPOCTETHYECKUE TPYIIIEI CIIOKHBIX ()ePMEHTOB.

11. KoepmeHTbI, KO)aKTOPHI U UX POJIb B KATATUTHIECKOM IIPOIIECcCe.

12. MynbTUMOJIeKyIsipHble (hepMEHTHBIC KOMILIEKCHI. 30epMeHThI 1 uX OHOJIOrHYecKoe 3HauCHHE.

13. Yro Takoe posib OTPaHUYESHHOTO MMPOTEOJIH3a B aKTHBAUH (DEPMEHTOB.

14. Kax nmomy4aror (pepMEHTHI B OYHUIIIEHHOM BHUJIE.

15. Yto o3Hauaer kaTanu3?

16. Kakue oTnuunTensHble 4epThl PepMEHTATUBHOTO KaTann3a Bbl 3HaeTe?.
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17. B gem 3axmouaercst 3¢heKTHBHOCTE aeiicTBHA (hepMEHTOB?

18. Kaxk BbI moHuUMaeTe oOpa3oBaHHe (HEpMEHT-CYOCTPATHBIX KOMILIEKCOB?

19. B uem 3akmrouaercs teopust Muxasnuca — MeHTeH.

20. Kak onpenenstor kOHCTaHThl Muxasnuca 1 MakCUMajbHON CKOpOCTH peakuuu 1o merony Jlaiinynsepa — bepka.
21. Kak onpenenstor 4ucieHHOE 3HaYeHUE KOHCTaHThl Muxasuca U ee MPaKTU4eCKOe 3HAUYCHUE.

22. B uem 3akmiouaercs ypaBHeHue Appenuyca?

23. Kak BBl moHMMaeTe, SHEPreTHUECKUI Oapbep peakly W SHEPrusl akTHBAlUK He()EPMEHTATHBHBIX U (DepMEHTaTUBHBIX
peaxiuii.

24. B dem pasHuIa U TePMOCTAOMIBHBIX U TEPMOTAOUIBHBIX (hepPMEHTOB?

25. Kak Bnusier Kpucrayui3anus Bojbl Ha aKTUBHOCTD (DEPMEHTOB.

26. Bmmstane pH Ha 3aps MOHOTEHHBIX TPYII B MOJIEKYJax Oenka.

27. V3meHeHns CTpyKTypel (pepMEeHTa U PeaKIMOHHOCIIOCOOHOCTH aKTHBHOTO LEHTPA TPH Pa3HBIX 3HadeHUsIX pH.

28. OnTtumManbHoe 3HaueHue pH s pepMeHTOB U ero OHOJIOTHYECKOe 3HauYEHHE.

29. Kak kmaccudpunupyror dpepmentos? ludp dpepmenrta.

30. XapakTepusyiTe Kiacc OKCHAOpeayKTa3?

31. PacckaxuTte, Hauboee BaXHBIX MPEACTaBUTENECH M HEPTEeTUUECKOM 3HAYECHHH KaTalU3UPYeMBIX OKCHIOPEIyKTa3aMu
peaKkuii.

32. Kak mpoucxomut MexaHM3M peakiuii ()epMEHTATHBHOTO OKHCIECHHS M BOCCTaHOBJIEHHS CyOCTPaTOB.

33. Xapaxrepu3syiTe Kiacc TpaHcdepas.

34. [IpuBenuTe BaxHEUIIMX MpeICTaBUTENEH ITOr0 Kilacca U MEXaHU3Mbl UX JEHCTBUS.

35. buonornueckoe 3nHaueHne Tpancdepasnsix peakiuil. KodepmenTsl Tpancdepas.

36. Pacckaxxute 0 OMONOTHYEeCKOM 3HAa4eHUH TpaHc(epasHbIX peaknuit. KodepMeHTsI TpaHChepas.

37. Pacckaxkute 0 poiH peakuuil ruaponnsa B mpoueccax Karabosin3Ma, MPOTEKAIOMUX B XKUBBIX TKAHAX U B MUIIEBOM
CBIpBE.

38. OCOOCHHOCTH KAaTaJTUTUIESCKOTO JCUCTBHS (DEPMEHTOB U3 TPYIIIBI H30Mepas.

39. JIOCTOMHCTBA U HEAOCTATKU TUTPOMETPUUECKUX METOJOB.

40. CpaBHHTENBHAS OLIEHKA CIEKTPO(POTOMETPUYECKUX METOJOB.

41. [MpuHimne! cniekrpodoroMerpun, MpUOOPHI, aBTOMATHIECKUI aHAIINU3.

42. Enuanmes! GepMeHTaTHBHOM aKTHBHOCTH.

5.2. IlpumepHBIii HepedyeHb BONPOCOB K IK3aMEHY

He npenycmoTtpeHo.

5.3. TeMmaTuka KypcoBbIX padoT (KypCOBBIX IPOEKTOB)

He npenycmotpeHo.

5.4. ®OHA OLEHOYHBIX CPEACTB AJIS NPOBeJeHUs TeKYIero KOHTPOJIsI

[TpumepHBIe TeMBI pedepaToB U JOKIAI0B.

1.00mas xapakTepHCTHKA KaTaIu3aTOPOB.
2. Jlatb onpeneneHue hepMeHTaM.
3. O6mue cBoicTBa (hepMEHTOB M IPYrUX KaTaIH3aTOPOB.




4. Otnuyus pepMeHTOB OT HEOPTAaHUYECKHUX KaTaIN3aTOPOB.

5. MounekynsipHOE CTpoeHHE (PEPMEHTOB, H30(EPMEHTEL.

6. CTpoeHHEe aKTUBHOTO LIEHTPA.

7. KOHTaKTHBIH y4acTOK.

8. Karanurnueckuii yqacTok.

9. CTpoeHue 1 3HaYeHHE aJNIOCTEPUIECKOTO LEHTPA.

10. Teopwst MHAYIIMPOBAHHOTO COOTBETCTBHS CyOCTpaTa aKTHBHOMY IIEHTPY (hepMeHTa.
11. Mexanu3m neiicTBust pepMEeHTOB.

12. TTopstnok ¥ MOJIEKYIISIPHOCTD ()ePMEHTATHBHOM PEaKiiu.

13. Teopust Muxasnuca-MeHTEH.

14. 3aBECIMOCTBH CKOPOCTHU PEAKIINH OT KOHIIEHTPALUH CyOCTpaTa.

15. Koncranta Muxasnuca 1 MakCUMajbHasi CKOPOCTh PEaKLIUU.
16.0npenenenne KNHETUYECKUX KOHCTAHT MeToioM JlaliHynBepa u bepka.
17. 3aBUCHUMOCTb CKOPOCTH PEAKLIUU OT TEMIIEPATYPBI.

18. 3aBucHUMOCTh cKOpocTH peakiun oT pH.

19. HeGenkoBble KOMITOHEHTHI ()ePMEHTOB: HOHBI METAJIIOB, KOYEPMEHTBHI.
20. CtpoeHHe 1 MEXaHU3M JIeHCTBHS KoepMeHTa A.

21. Crpoenne u MmexaHm3M aeiicteus kodepmenta HAJL.

22. CtpoeHue U MexaHu3M aeiictBust kopepmenta GAJL.

23. CtpoeHHe U MEXaHU3M JCHCTBHS MUpuaoKcanbhocdara.

24. CtpoeHHe U MEXaHHU3M JeHCTBHS THaMHH(ocdarta.

25. AxTuBaTOpHI (hPePMEHTOB U MEXaHU3M UX JICUCTBUS.

26. CtpoeHHe IITyTaTHOHA U €ro POJIb B PETYISILIUHA aKTHBHOCTH (DePMEHTOB.
27. arnbutops! GepMeHTOB.

28. Buabl ”HTHOMPOBaHHSI.

29. MexaHu3M KOHKYPEHTHOI'O HHTMOMPOBAHHUS U €r0 3HaYCHHUE.

30. Knaccudukanus 1 HOMEHKIaTypa HepMEHTOB.

31. Xapakrepucruka Tpanchepas.

32. XapakTepuCTHKa THIpPOTIa3.

33. XapaKTepHUCTHKa OKCUIOPEIYKTa3.

34 XapakrepucTHKa Jinas.

35. XapakTepucTuKa CUHTETa3.

36. XapakTepucTUKa H30Mepas.

37. Metoap! BbiACCHUS (DEPMEHTOB.

38. Metoxp! onpereneHus akTHBHOCTH (pepMEHTOB.

39. EqvHUIBI aKTUBHOCTH ()EPMEHTOB.

40. IlpumeHenne GpepMEHTOB B MHIIEBBIX TEXHOJIOTHSIX.

Tema 1. HaydyHble u npakTUYECKUE aCIEKThl YH3UMOJIOTUU
Bomnpocs! Ha npoBepKy 3HaHUI

L. MecTo SH3UMOJIOTHH CPEId IPYruX HAYYHBIX HAIPaBICHHH.

2. CBsI3b SH3UMOJIOTHN C XUMHUYECKUMH U OMOIOTHYECKUMU JHUCIUTLIHHAMH.

3. CrtpoeHne U cocTaB OMOJIOTHYECKUX KIIETOK.

4. Crpoenue 1 GYHKIMH OHOJOTHYECKUX MEMOpaH, X POJb B KOMIIAPTMCHTAIH3ALUH Pa3HOHANPABICHHBIX

OMOXUMHIUYECKHX TIPOIIECCOB B TKAHSX.

5. Jloxanu3zanms GpepMEeHTOB B KIETKAX U TKAHAX JKHBBIX OPraHU3MOB.

Victopust OTKPBITUS U U3ydeHUsT (DEPMEHTOB.

Pone (hepMEHTOB B )KMBBIX CHCTEMAax H B ITHILIEBOM CHIPBE.

VenoBust QyHKIIMOHUPOBaHUS (DEPMEHTOB B KIIETOYHBIX M OECKIETOYHBIX OHMOJOTHYECKUX CHCTEMax.

oo

Bomnpocs! Ha IPOBEPKY MOHUMAHUS

Kakoe mMecTo 3aHMMaeT B HacToOAIIee BpeMs « DH3UMOJIOTH.

CKaxuTe, KaKyl0 CBSI3b UMEET « JH3UMOJIOTHSD) ¢ XUMUIECKUMHU M OMOJOTUYECKUMH JTUCIUTUIMHAMH.
Yro BBI MPEACTABISIETE O CTPOCHUU U COCTaBEe OMOJOTMYCCKUX KIETOK.

Kakyro poss urparor ()epMEHTHI B )KUBBIX CHCTEMax H B ITUILEBOM CBHIPHE
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pa3sHOHAIPABIECHHBIX OMOXUMHYIECKHX IPOIIECCOB B TKAHAX.
Tema 2. CtpyktypHas opranuzanus GepMeHTOB

Bonpockl Ha IpoBepKy 3HAHUI

Xumuueckas mpupoja hepMeHTOB.
MonekynsipHast CTpyKTypa (hepMEHTOB.
AKTHBHBII U annocTepudecKuil HEeHTpbl. KOHTAKTHBIN M KaTaIUTUYECKUH YJaCTKM aKTUBHOTO LIEHTpa.
OyHKIMOHATBHBIE OTINYNSA (PEPMEHTOB OT HHU3KOMOJIEKYISIPHBIX KAaTaIN3aTOPOB.

IMpodepmentsl. AohepMEHTHI U MPOCTETUUECKUE TPYIIBI CIOXKHBIX (HePMEHTOB.

KogepmenTsl, k0(hakToOpbl ¥ MX POJb B KaTAIUTHYECKOM IIpOLEcCe.

MyabpTHMOITEKYISIpHBIE (hepMEHTHBIE KOMIUIEKCHL. M30(hepMeHTHl 1 HX OHOJIOTHYecKoe 3HaYCHHE.

Nounkwbe—

Bompocs! Ha npoBepKy IOHMMAaHUS

UYro BBI MIpEACTABISIETE O CTPOCHUH W (PYHKIMH OMOJIOTHYECKUX MeMOpaH, MX POJIH B KOMIApTMEHTAIN3AIHN




1. Kak BbI mOHMMaeTe 0 XMMUYECKOW MPHUPOJIE U MOJEKYISIPHON CTPYKTYpe (HEpMEHTOB.

2. UYro BBI 3HaeTe 00 aKTUBHBIX M AJUIOCTEPUUYECKHX LIEHTPAX U KOHTAKTHBIX M KATAJUTHYECKUX Y4aCTKaX aKTHBHOTO
LEHTpa.
3. Uro Takue ITpodepmenTs. AIOGEpPMEHTHl U MPOCTETUUECKUE TPYIIBI CIOXKHBIX (hep-MEHTOB.

4. KodepmeHThl, KO()aKTOPBI U UX POJIb B KATATUTUYECKOM IpOIIecce.

5. MynbTHMOUNIEKyIsIpHbIE pepMEHTHBIE KOMIUIEKCHI. V30(hepMeHThI U X OMOIOTHYECKOE 3HAaYCHHE.
6. Uto Takoe poJTb OTPAaHNIEHHOTO TIPOTEOJIN3a B aKTHBAIINHU (DepMEHTOB.

7. Kak nomy4aror pepMeHTHI B OUUILCHHOM BHJIE.

Tema 3. Mexanu3sm netictus GepmenToB. KHeTHKa (hepMEHTATHBHOTO KaTam3a.

Bomnpocs! Ha npoBepKy 3HaHUI

Uro mpeacTaBiseT TEOpHsl KaTaau3a.

OTrinuuTenbHble YepThl (PEPMEHTATUBHOTO KaTaln3a.

Kaxk o6pasyrorcst pepMeHT-cyOCTpaTHBIE KOMILTEKCEL.

3aBHCHUMOCTh CKOPOCTH PEaKIMU OT KOHI[EHTpAIMU cyOCTpara.

YucneHHoe 3HadeHHe KOHCTaHThl Muxasiuca U ee MPAaKTHUECKOE 3HAUCHUE.

OnpeneneHue KOHCTaHThl Muxasnuca ¥ MakCUMajbHOI CKOpOCTH peakuuu no merony Jlalinynsepa — bepka

A e

Bompocs! Ha TpoBepKy MOHUMAaHUS

Yro o3Hauaer kaTanuz?

Kakwe oTnmunTenbHBIe YepThl ()epMEHTATHBHOTO KaTanm3a BEI 3HaeTe?.

B uem 3akmouaercst 3¢(heKTUBHOCTD aeiicTBHA (HEepMEHTOB?

Kaxk BbI moHHMMaeTe oOpa3oBaHue (HepMEHT-CYOCTPATHBIX KOMILIEKCOB?

B u1ewm 3akmodaerca Teopust Muxasnuca — MeHTeH.

Kak omnpenenstror koHcTaHThl Muxasnuca U MaKCUMaJIbHOM CKOpPOCTH peakuuu o me-tony Jlainyneepa — bepka.
Kak ompenensior ynucieHHOe 3HaYeHHEe KOHCTaHThl MHUXasuca U ee MPaKTUYeCKOe 3HAUYEeHHe.
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Tema 4. . Bnmusane tTemnepaTyps! 1 pH cpensl Ha akTHBHOCTD (DePMEHTOB.

Bompocs! Ha npoBepKy 3HaHUI

B uem 3akmouaeTcst SHEPrUusl XUMHUYECKOH peakIyu.

YpaBHeHue AppeHuyca.

DOHepreTuueckuil 6apbep peaknuy U SHEPrHs aKTHBAIMM HE(EPMEHTAaTHBHBIX U (DEPMEHTATHUBHBIX PEAKIIHH.
I'pacdux 3aBUCHMMOCTH aKTHUBHOCTH (pepMEHTa OT TEMIEpaTyphl pacTBOpA.

TemmneparypHblii onTUMYM (EepMEHTATUBHOW pEaKINU.

TepmocTaOMIIBHBIE M TEPMOJIAOMIIBHBIE (DePMEHTEL.

3aBHCHUMOCTh CKOPOCTH peakiuu OT 3HaueHus pH pacTsopa.

Bimsiane pH Ha 3apsa MOHOTEHHBIX TPYNI B MOJEKyJIax Oelka.

V3MeHeHns CTpyKTypEl (pepMeHTa W peaKIMOHHOCIIOCOOHOCTH aKTHBHOTO IIEHTPA TPH PasHBIX 3HaYeHUsIX pH.
OHTI/IMaHBHOG 3HaueHne pH aist pepMeHTOB 1 ero GHoIorHYecKoe 3HaYCHHE.

10. DH3UMO3JIeKTpOodhopes.

R

Bompocs! Ha npoBepKy NOHMMAaHUS

1. B uem 3akmouaercs ypaBHeHHe AppeHmnyca?

2. Kak Bbl OHMMaeTe, SHEPreTHUECKUI Oapbep peakly W SHEeprusl akTHBalUK He()EPMEHTATHBHBIX U (pepMEHTaTUBHBIX
peaxuuii.

3. B gem pasHUIa ¥ TEPMOCTAOMIBHEIX U TEPMOTAOUIBHBEIX (hepPMEHTOB?

4. Kaxk BrnusieT KpHUCTaIIH3aLus BOJABI Ha aKTUBHOCTh (DEPMEHTOB.

5. Bimmsiane pH Ha 3apsa MOHOTEHHBIX TPYNI B MOJEKylIax Oerka.

6. V3meHeHns cTpyKTyphl (epMeHTa W peaKIMOHHOCIIOCOOHOCTH aKTHBHOTO IEHTPA TPH Pa3HBIX 3Ha4YeHWsIX pH.

7. OnrtumansHoe 3HaueHHe pH 11 hepMEeHTOB U ero OMOJIOTHUECKOE 3HAUCHHUE.

Tema 5. Perymsinus akTHBHOCTH (DEPMEHTOB.

Bompocs! Ha npoBepKy 3HaHUI

AKTUBHOCTh HaTUBHBIX (DEPMEHTOB.

Pone TpeTHYHON M YETBEPTHYHON CTPYKTYp MOJICKYIBI (DepMeHTa.

Crienuduueckue (HhakTopsbl, MOBBIIIAIOIINE AKTHBHOCTH ()EPMEHTOB.

Knaccuduxarys, MexaHH3MBI JeHCTBUS (PEPMEHTOB.

Ponp aHHOHOB ¥ KATHOHOB METAJUIOB B aKTUBALUU (DEPMEHTOB.

MexaHu3M aKTHBUPYIOIIETO JIEWCTBUS BOCCTAHOBICHHOTO TIIIOTaTHOHA Ha THOJIOBEIE (DepMEHTHI.
AnnocTeprdeckasl peryisiius aKTHBHOCTH (DEepMEHTa, ACHCTBHE MPOMEKYTOYHBIX M KOHEYHBIX HMPOIYKTOB PEAKIUH.
Perynsauusi ckopocTH MHOTO3TAaIIHBIX OMOXMMUYECKUX MPOLIECCOB IMyTeM OOpaTHON OTPHULATENBbHON CBS3H.
WHruburops! GpepMeHTOB: KIaCCU(PHUKAIM, MEXaHU3MBI JICHCTBUSL.

10. OO6patumbie 1 HeOOpaTHMBIE HHTHOHTOPHI.

11. KoHKypeHTHOE U aliocTepuieckoe HHrHOupoBaHue (GEpMEHTOB.

12. benkoBble HHTHOUTOPBI (PEPMEHTOB.

13. KoBanentHast MomuduKays CTPYKTypsl W aKTHUBHOCTH (DEpMEHTOB.
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Bompocs! Ha npoBepKy IOHMMAaHUS
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Kaxk BbI MOHMMaeTe aKTUBHOCTh HATHBHBIX (JEPMEHTOB.

B uem 3akmoyaercsi poib TPETUYHOI M YETBEPTUUHOM CTPYKTYp MOJICKYyNbl (hepmeHTa?

Kak moBpImaroT akTHBHOCTE (pepMEHTOB crienupudeckue GpakTops?

Kak BbI MOHMMaeTe MeXaHU3MbI AEHCTBHS (HEPMEHTOB.

Uro Takoe UHTHOUTOPHI (PEPMEHTOB: KiIacCU(PHUKALNs, MEXaHU3MBI JIEHCTBUSL.

Kak peryaupyror CKOpOCTH MHOTOSTAIHBIX OMOXMMHYECKHX MPOLECCOB IMyTeM 00paT-HOW OTPHLATEILHON CBsI3U?
B dewm 3akmiouaercst poiib OENKOBBIX HHTHOUTOPOB (hepMEHTOB?

Kak ¢opmupyercs xoBaseHTHas MOAUGHUKALUS CTPYKTYPHI U aKTHBHOCTH (hDepPMEHTOB.

Tema 6 Kinaccnguxamust, HOMEHKIIATypa ¥ METOJIBI OIIPE/ICNICHNS] aKTUBHOCTH (DepMEHTOB.
Bompocs! Ha npoBepKy 3HaHUI.
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. Ipunnune! knaccudukanuu pepmentos. Hudp depmenra.

. XapakTepHuCTHKa KJlacca OKCHUIOPEIYKTas3.

. Ilogxmaccel, HanboIee BaKHBIE MPEICTAaBUTENN M SHEPTETHIECKOE 3HAUCHUE KaTaIH-3UPYEMBIX OKCHIOPEIyKTa3aMH PEeaKIIHii.
. MexaHn3MBI peakiuii (hepMEHTaTHBHOTO OKUCICHHS U BOCCTAHOBIIEHHS CYOCTPATOB.

. XapakTepucTuka Kiacca tpaHcgepas.

. Baxneliime npencTaBUTENN 3TOTO Kilacca M MEXaHM3MBI UX JCHCTBUSL.

. buonmornueckoe 3HaueHne TpancdepaszHbx peaknuii. KohepmeHTs TpaHchepas.

. XapakTepucTHKa Kjlacca THApoIias.

. Ponb peakmmii rugposnmsa B mporeccax KaTabom3Ma, MPOTEKAIONINX B XKMBBIX TKAHSIX U B ITUIICBOM CHIPBE.

. OCoOeHHOCTH CTPOCHUS 1 MEXaHNU3MBI JICHCTBHSA THAPOTIA3.

. XapakTepHCcTHKa Klacca JInas.

. OcoOeHHOCTH KaTaIUTHYECKOTO JEHCTBUSI.

. Baxknelimue npencraBuTeny amas.

. XapakTepHuCcTHKa KJ1acca n3oMepa3s. Pois peakiriii H30MepHOTO TIPEBPAIIEHHS B OHO-TOTHIECKHX TIPOIECCaX.
. MexaHusMm neiicTBus n3oMepas, IpUMepbl peakivii.

. Cunreraspl. MexaHU3MBbI JeHCTBUS. 3aBUCUMOCTb OT HCTOYHUKOB SHEPTHUH.

. 3HaueHue B nporieccax anabomu3ma. OTAeNbHBIC IPEICTaBUTEIH.

. [IpuHIUNBI 1 CHOCOOBI KOJIMUECTBEHHOTO ONpeeieH s aKTUBHOCTH (DEPMEHTOB.
. JloCTOMHCTBA U HEAOCTATKU TUTPOMETPUYECKHX METOJIOB.

. CpaBHUTEIIFHAS OIICHKA CIIEKTPO(POTOMETPUIECCKHX METOIOB.

. [IpuHIUIET CIeKTPO()OTOMETPHH, TPUOOPHI, ABTOMATHIESCKUN aHAIN3.

. Enununs! pepMeHTaTHBHOM aKTUBHOCTH.

Bompocs! Ha npoBepKy NOHMMAaHUS

L.

Kaxk xnmaccudumupyror depmentor? ludp depmenra.

2. XapakTepusyite Kiacc OKCUAOPEAyKTas?
3. Pacckaxute, HanboJee BaXXHBIX MPEICTaBUTENCH W SHEPTeTHUECKOM 3HAYCHHUH KaTa-JM3HPYEMbBIX OKCHAOPEIYKTa3aMH
peaxuuii.
4. Kak mpoucxoaut MexaHusM peakuuil pepMEeHTaTUBHOTO OKHCIEHHUS M BOCCTAHOBJIEHUS CyOCTPaTOB.
5. XapakTepusyiiTe Kiacc TpaHchepas.
6. [IpuBenuTe BaXHEUIINX MpeNCTaBUTENEH ITOTO Kilacca M MEXaHU3MBbl MX JEHCTBUSL.
7. Buonoruueckoe 3HaueHne TpaHcdepasHbx peakuuil. KodepmenTs: TpaHcdepas.
8. Pacckaxxute o OmooruueckoM 3HaueHUH TpaHchepasHbix peakuuii. KopepmeHTs TpaHchepas.
9. Pacckaxxute 0 poiH peakiuii THAPOIU3a B Mpoleccax KaTtabosim3Ma, NPOTEKAIOINX B KHUBBIX TKAHIX W B IHIIICBOM
CBIpBE.
10. Oco0eHHOCTH KaTaJUTUYEeCKOTO JeUCTBHUS (PEepMEHTOB U3 IPYNIBI HU30Mepas.
11. JlocTOMHCTBA U HEAOCTATKU TUTPOMETPUUYECKUX METOJIOB.
12. CpaBHHUTENBHAS OIEHKA CHEKTPO(POTOMETPUIECKHX METOJIOB.
13. IMpuHIUIEI cIeKTPOo()OTOMETPHH, IPUOOPHI, ABTOMAaTUIECKHIl aHAIU3.
14. Enuannbr pepMeHTaTUBHON aKTHBHOCTH.
6. YYHAEBHO-METOANYECKOE 1 TH®OPMAIIMOHHOE OBECIHEYEHUE JUCIHUIIJINHBI (MOIYJIST)
6.1. PexoMeHnayemas JiuTepatypa
6.1.1. OcHoBHas 1UTEpPaTypa
ABTOpBI, COCTaBUTENHU 3arnaBue WznatensctBo, roa | Komuu-Bo
JI1.1 | Xasumos H. 3., Broxumust )KWBOTHBIX: y4€OHUK JAJIS1 BY30B Kazans: 50
Ackaposa A. H. U3naTenscTBO
KI'CXA, 2003
JI1.2 | 3atmes C. 1O., Buoxumus xuBoTHBIX. PYHIAMEHTAIBHbIE U KIMHIYECKUE CIIO.: JIanb, 2004 45
Konomaros 0. B. ACTIEKTHI: yIeOHHUK
6.1.2. lonoTHUTe/IBLHAS JIUTEPATypa
ABTOPBI, COCTaBUTEITH 3arnaBue WznarensctBo, rox | Komna-Bo
JI2.1 |Merpesenu T.B., Broxumus KUBOTHBIX: yueOHOE mocodue CII6.: JIanb, 2005 7
[esenes H. C.




6.3.1 IlepeyeHb MPOrpaMMHOro odecreyeHust

6.3.1.1 | OC Windows XP

6.3.1.2 | SuperNovaReaderMagnifier

6.3.1.3 | Office 2007 Suites

6.3.1.4 | MozillaFirefox

6.3.2 IlepeueHb HH(POPMANUOHHBIX CHPABOYHBIX CHCTEM

6.3.2.1 | DOnextpoHHbIH nepuoaudeckuii cipaBoyHuK «Cucrema APAHTY. [TomHOTEKCTOBBIH, 00HOBIISIEMBIH. JlOCTYIT IO
JIOKaJIbHOM CETH aKaJeMUU

6.3.2.2 | OnexrponHo-6ubmnoreunas cucrema ZNANIUM.COM. [TonHoTekcTOBas ieKTpoHHast OnbnnoTeka. IHauBHyaTbHBIH
HEOrpaHUUYEHHBIN JOCTYII Yepe3 pUKCHPOBaHHBII BHeHMH [P afpec akageMuu HEOrpaHHYEHHOMY KOJIMYECTBY
TOJIb30BaTeNeH U3 JIF000H TOUKH, B KOTOPOH MMeeTcst TOCTyI Kk ceTn MHTepHeT. http://znanium.com/

6.3.2.3 | DnexktponHas 6ubnmoteka Texuudeckoro BY3a (OBC «KoHcynbTaHT cTyeHTay). [IoJTHOTeKCTOBas 3JEKTPOHHAS
6nbnmmoTexa. VHANBUIyaTbHBIM HEOTPAaHWIECHHBIH TOCTYI Yepe3 (UKCHPOBAaHHEBIN BHeNIHUH [P anpec akagemun
HEOTpaHHYEHHOMY KOJIUECTBY II0JIb30BaTeNel U3 T000H TOUKHU, B KOTOPOIl HMeeTcs TOCTYI K ceTd VIHTepHeT.
http://www.studentlibrary.ru

6.3.2.4 | DnexTpoHHas OMONIMOTEUHAs cucTeMa U3aaTenbeTBa «Jlanby. [lonmHOTEKCTOBAs 7EKTpOHHAs OHOIMOTEKA.
WHauBUaya bHbBIN HEOTPAaHHYCHHBIN TOCTYI Yyepe3 PUKCHPOBaHHbBIN BHEIHUI [P anpec akameMun HEOTpaHUICHHOMY
KOJIMYECTBY MOJI30BATENEH U3 JTI000W TOYKH, B KOTOPOH UMeeTcs JOCTyI k cetr uTepHeT.http://e.lanbook.com

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MOAY JIA)

Aynuropust Bun pabot Hasnauenue OCHaIIEHHOCTh
VY4eOHas aymuTOpHs Hocka knacchas (1 wrT.), cron 4-X MecTHBIN co ckaMelkoit (20 mir.),
CTOJI OXHOTYMOOBEIH (1 MIT.), IEeMOHCTpaMOHHOE 000pyI0BaHHE
409 Jlex (monotHo pynonHoe Ha mtatuse Classic Libra, mpoektop Acer

X128H DLP XGA 1024*768, noyroyk Aser Asp T2370) u yae6HO-
HaTJBSITHBIC IOCOOHS

VY4eOHast aynuTopus Jlocka KiraccHast, )KaJIio3u BepTHKAIbHBIE TKaHeBbIe JlaitH/cBeTno-
6exebie 1900*2290 (3 wt.), cTon yaeHnueckui (29 mr.), cTyn
yaeHudeckui (58 mr.), kadenpa HacronbHas (1 mrt.),
JEeMOHCTpaMoHHOe o6opynoBanue (poextop Acer X128H DLP
XGA 1024%768, skpan Ha mtatuse Projecta 200*200, HoyTOyk Aser
Asp T2370) u yueOHO-HAIIIAHBIE TOCOOUS

411 Jlex

YuebHast ayauTopust JHocka xnacchas (1 wrT.), nepcoHanbHblii kommnbtorep (10 mrT.),
mukpockon onosorunueckuiit BUOME]] C2Bap4 (18 mit.), MUKpOCKOTT
mukmen-18apl/P11// (7 mwr.), cton st npenoxasarens (1 mr.), cTon
ydeHndeckuit 2-x mecTHbli (8 mr.), ctya ISO (1 mrt.), cTyn oducHsIH
ISO (10 mrT.), ctyn yuenndeckuit (16 mrt.), nmikad MEAUITUHCKAR 2-X
CTB. JKEJIE3HBIH (2 mT.) ¢ 000pyTOBaHUEM

406 Tlp

IMomemntenne s KoMrbrotrepHas TeXHHKA ¢ BO3MOXKHOCTBIO ITOIKITIOUYEHHS K CETH
caMocCToATeNnbHOM paboThl | "MHTepHeT" U 0OecreueHneM T0CTyIa B AICKTPOHHYIO
nH()OPMAIIMOHHO-00pa30BaTeIbHYIO cpeay opranu3anuu(19 mr.),
ctoubl (17 mT.), KOMIBIOTEPHBIN CTOJ 6-1 MECTHBIH (3 IUT.), CTY/Ibs
yaeHmdeckue (34 mr.), cTymbs /M (18 mT.), cTemmaxu ¢
nuTepatypoii, Bugeoysenuautens Optelec Wide Screen (1 mit.)

123 CP

8. METOAMYECKUE YKA3ZAHUSI JJI51 OBYYAIOIIMXCSI 110 OCBOEHMIO U CIIUTIIMHBI (MOIY.JIST)

Mertoauka U3ydeHus Kypca mpelycMaTpHBaeT Hapsily ¢ JIEKIUSIMHU, 1a00paTOPHBIMU U TIPAKTUUECKUMH 3aHATUSIMU, OPTaHU3AIUIO
CaMOCTOSTEIBbHOI pabOThI CTYJIEHTOB, IPOBE/ICHUE KOHCYIbTAllli, PYKOBOJCTBO JOKJIJlaMU CTYACHTOB JUISl BEICTYIIIICHHS Ha
HAYIHO-TIPAKTHYECCKIX KOH(EPEHITHAX, OCYIIECTBICHHE TEKYIIEro, IPOMEKYTOYHOTO (hOPM KOHTPOJIS.

Cucrema 3HaHUH MO AUCIUILIHHE « QH3UMOJIOTHD (GOpMHUpYeTCs B X01€ ayIUTOPHBIX M BHEAYTUTOPHBIX (CAMOCTOSTENBHBIX)
3aHATHH. Mcnons3ys JIEKIMOHHBIH MaTepual, y4eOHHKN U y4eOHbIe IT0COOHs, OTIOIHUTEIBHYIO IUTEPATYPY, NPOSBIISSL
TBOPYECKUI OAXO, CTYJCHT TOTOBHUTCS K IPAKTHUECKUM 3aHATHAM, PACCMaTPHUBas MX KaK MOMOJIHEHHE, YIIyOJIeHHE,
CHCTEMaTH3aIHs CBOMX TEOPETUIECKUX 3HAHHH.

Jln1s OCBOCHUSI TUCIMILUIMHBI CTYAEHTaMHU HEOOXO0IUMO:

1. TlocemmaTp JIeKIMHK, HA KOTOPBIX B CKATOM M CHCTEMHOM BHUJIE U3JIaraloTCsi OCHOBBI AUCLUILUIMHBI: JTAFOTCS ONpeieIICHHs
MOHATHI, 3aKOHOB, KOTOPBIE JOJDKHBI 3HATH CTYACHTHI;, PACKPHIBAIOTCSI 3aKOHOMEPHOCTH ToBeeHuU. CTYICHTY BayKHO ITOHATH, UTO
JIEKIUSI €CTh CBOe-00pa3Has TBopueckas opma camocroaTenbHON paboTsl. Hamo meITaThes CTaTh aKTUBHBIM COYJaCTHHKOM
JIEKLMH: IyMaTh, CPABHUBATH U3BECTHOE C BHOBD I10JIy4aeMbIMHU 3HAHUSMH, BOMTH B JIOTHKY U3JIOKEHHSI MaTepHaa JIEKTOPOM,
CIICZIUTD 3@ XOJJOM €r0 MBICIIEH, 3a €ro apryMeHTalnel, HaX0JUTh B HEH Kaxyluecs BaM cnadocTr. Bo BpeMst IeKIMu MOXKHO
3a7aTh JIEKTOPY BOIIPOC, JKEeNaTeNIFHO B MMICEMEHHOI (hopMe, YTOOBI He MeIIaTh U He HapyIaTh JIOTHKA IIPOBEICHNUS JICKITHH.
Crymas neKnmio, cieayeT 3apuKCupoBaTh OCHOBHBIE UIEH, TTOJIOKEHHS, 0000IIeH s, BBIBOABL. PaboTa HaJl 3aMKChIO JIEKITUH
3aBepuraercs foma. Ha cBexxyto roioBy (I10Ka erie JICKIHs B TaMsATH) HaJ0 YTOYHHUTb TO, YTO 3aIlCaHO, 000TaTHTh 3aIUCh TEM,
YTO HE yAaJI0Ch 3a(MKCHPOBATH B X0 JICKIIHH, 3aIIMCATh B BU/IE BOIIPOCOB TO, YTO HAJIO MPOSICHAUTH, 10 KOHIA ITOHATE. BaxkHO




COOTHECTH MaTepHa JEKIIH C TeMOH ydeOHOM mporpaMMBbl M yCTaHOBHUTH, KAKHE €€ BOMPOCH! HAIIIH OCBEIIEHUE B IPOCIYIIAHHOM
nexuuu. Toraa nosesHo oOpamaThes U K y4eOHUKY. JISKIust 1 yueOHUK He 3aMEHSIOT, a JOTIOJHSIOT JPYT Apyra.

2. ITocemaTs 1abOpaTOpHBIE, MPAKTHIECKHE 3aHATHS, K KOTOPBIM CIIETyeT TOTOBUTHCS M aKTUBHO HA HUX paboTaTh. 3aJaHue K
3aHATHIO BBIJAET MIPENoAaBaTeNb. 3aJaHHe BKIIIOYAET B ce0sl OCHOBHBIC BOIIPOCHI, 3a1a4H, TECTHI U pedepaTsl LI
CaMOCTOSTENBHOI paboThI, IuTepaTypy. IIpakTHiyeckne 3aHATHS HAUMHAIOTCS C BCTYIUTENILHOTO CJIOBA MTPEIoiaBaTelsi, B KOTOPOM
Ha3bIBAIOTCS LeNb, 33Ja41 M BOIIPOCHI 3aHATHS. B mpouecce npoBeaeHns 3aHATHH ITPEroiaBaTeNb 3aJaeT OCHOBHBIC U
JIOTIOJTHATEIBHBIE BOIIPOCH], OPTaHNU3YeT UX o0cyxaeHne. Ha mpakTiuecKix 1 1a00paTOPHBIX 3aHATHSAX PEIIaloTCsl KOHKPETHEIC
3a7a4M 0 TeMe paboThl, pa30UPaIOTCs TECTOBBIE 3aJaHUS U 3a/IaHMs, BEIJAHHBIC IS CAMOCTOSITENIBHOI paboTHI, 3aCITyIITHBAIOTCS
pedepaTuBHbIe BbICTyIIICHH. CTYAESHTHI, IPOIYCTUBILNE 3aHATHE, WM HE TOJrOTOBHUBIINECS K HEMY, IPUIJIAIIAIOTCS Ha
KOHCYJIBTAIIHIO K IperroiaBateiio. [Ipaktndeckne n 1abopaTopHbIe 3aHATHS 3aKaHIMBAIOTCS ITOIBEICHUEM HTOTOB: BEIBOJIAMH 1O
TeMe U BBICTABJICHHEM OLICHOK.

3. CucreMaTH4YeCKU 3aHUMATHCSI CAMOCTOATENLHON pabOTOM, KOTOpask BKIIIOYAET B ce0s1 M3ydeHHE HOPMATHBHBIX JOKYMEHTOB,
MaTepHalIoB YIeOHHKOB M JINTEPATYpBl, CTATEl 110 SH3UMOJIOTHH, PELICHNE 3a/1a4, HalllCaHUEe I0KIa10B, pedepaTos, acce. 3anaHus
JUISL CAMOCTOSTETBHON PabOThI BEIIAIOTCS IPEMOAAaBATEIEM.

4. Ilox pykOBOACTBOM MpeEIoAaBaTells 3aHUMAThCS HAYJHO-HUCCIIEI0BATENIBCKOM PabOTOll, 4TO IMpearonaraeT BEICTYIIICHHS C
JIOKJIa/laM{ Ha Hay4HO-IIPAKTHYECKUX KOH(PEPSHIMAX U ITYOJIMKAIMIO TE3UCOB M CTaTeH 110 NX Pe3yabTaTaM.

5. TIpy BO3HUKAIOIINX 3aTPYIHEHISX IPH OCBOCHIH ANCIUIUINHEI « JH3UMOJIOTHSD), U HEYCIICBAIONIX CTYICHTOB U CTYICHTOB,
HE MOCEMIAONTIX 3aHATHS, IPOBOIATCS eXeHeJeTIbHbBIC KOHCYIIBTAINH, Ha KOTOPbIE IPHUIJIAIIAIOTCS HEYCIICBAIONINE CTYCHTHI, a
TaK)Ke CTYAEHTBI, UCIIBITHIBAIOLIHE TOTPEOHOCTH B TOMOIIM MPENOJaBaTelsl IPU N3YYeHUH JUCLUIIIINHEIL.

[1py M3y4eHny ANCUUIUINHBI « DH3UMOJIOTUS» CIIEIYeT YCBOUTB!

- KIIFOYEBBIC TOHATHS, BUABI, METOMBI, CIIOCOOBI M ATAIIBI TPOBECHMUS N3ydeHHUS CTPYKTYPHI (PEPMEHTOB;

- OPsIOK (POPMUPOBAHUS AHATUTUYECKHUX TaOIIHI ¥ MOSCHUTEIBHBIX 3aMUCOK;

- COZIep>KaHNE OCHOBHBIX 3aKOHOAATENbHBIX 1 HOPMATHBHBIX aKTOB, IIPSMO MJIM KOCBEHHO KaCaIOLINXCS JIEATEIbHOCTH
XO3SIHCTBYIOIINX CYOBEKTOB.

TpeboBaHMsA, IpebABIIACMBIE K BBITOTHEHHIO KOHTPOJIBHBIX 3aaHUH. [IpH BBIIOIHEHNH KOHTPOJIBHBIX 3aJaHHH CICIyeT:

1. TTomy4nTh YeTKH OTBET HA BCE BOIPOCHI, COJIEPIKAIINECS B KOHTPOJILHOM 33/1aHUH.

2. MakcuMabHO YETKO U3JI0XKUTh CIIOCO0 BBHITIOJTHEHNS KOHTPOJIBHOTO 331aHHSI.

3. OcopmuTs 3aaHNE B COOTBETCTBUH C NIPEABIBICHHBIMH TPEOOBAHHUAMI.

4. ITo BO3MOXHOCTH, OCYIIECTBUTH POBEPKY MOIYICHHBIX PE3YIbTATOB.

MIPAJIOXKEHUSA

Ipunoxenne 1 (MY k ®OC).docx




JOMNOJIHEHUS U U3BSMEHEHUS
B20 /20 ___ y4eOHOM roay

AKTyanu3upoBaHHas pabodas mporpamMma pacCMOTpPeHa M 0J00peHa Ha 3acelaHHuu
oT

3aBenyromuii BeITycKatomen kadenpoi

JOINOJTHEHUS U USMEHEHUSA
B20__ /20 yueOHOM roay

AxrtyanusupoBaHHas pabodasi mporpaMma paccMOTpeHa U OJ0OpeHa Ha 3aceIaHhd
oT

3aBenyroluii Beiyckatomen kadeapoi

JONOJIHEHUSA U U3SMEHEHU S
B20__ /20__ y4eGHOM romy

AxTyanu3upoBaHHas pabodvasi mporpamMma pacCMOTPeHa W 0M0OpeHa Ha 3aceIaHHud
oT

3aBemyromuii BRITyCKatomei kadeapoit

JONOJIHEHUSA U UBSMEHEHUSA
B20__ /20 y4eOHOM roay

AxrtyanusupoBaHHas pabodas IporpaMma pacCMOTpeHa W Oo0OpeHa Ha 3aceIaHHd
ot

3aBenyromuii Belyckatomen kadenpoi

JOHNOJIHEHHUA 1 U3BMEHEHUA
B20 __ /20___ y4eOHOM roay

AKTyanu3upoBaHHas pabodasi mporpaMMa paccCMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyrommuii BeITycKatomen kadeapoi

JONOJIHEHHUSA U U3SMEHEHUSA
B20_ /20 yueOHOM romy

AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyrommuii BeITycKatomen kadenpoi

BBIITyCKAIOMeH Kadeapbl, mpoTokon No

BBIITyCKAlOMmeH Kadeapbl, mpoTokom No

BBIITyCKatomed Kageapsl, IMPOTOKoJ Ne

BBIITyCKatomen Kadeapsl, mpoTokom Ne

BBIITyCKatomed Kageapsl, IPOTOKoN Ne

BBIITyCKatomed Kageapsl, MPOTOKoN Ne



