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PABOYASA NPOrPAMMA YYEEHON OAUCLUUMNIUHDI
561.B.0B.04.02 Metabonuam n yHKLMM XeMOMEANaTopoB
1. Wndcp n HammeHoBaHMe HanpaBneHUs NOoAroToBKU/cneynanbLHOCTH:
06.03.01 Bronorus
2. NMpocdhunb nogroToBku/cneymanmsayum.

«buomeguumHay; «kbnoduankay; «bnoxummsay; «botaHukay; «eHeTnka»; «3oonornay;
«dusnonornsa»

3. KBanudwmkauma (cteneHb) BbINyCKHUKA: Hakanasp

4. ®opma obpaszoBaHua: OyHas

5. Kacheppa, oTBevaroLwas 3a peanmsaumo gUCLUNIUHBI:
Kadegpa MeamumHCcKon Brnoxmmmm n Mmkpobmnonornm

6. CoctaBuTENM NPOrpaMmmbl:

MaTtacosa J1.B., k.0.H., JoueHT
WynbrmH K.K., K.6.H., AOUEHT

7. PekomeHaoBaHa:
HMC meaunko-6uonornyeckoro gakynbteta, npotokosn Ne2 ot 18.03.2020

8. YuebGHbIn roa: 2023/2024 CemecTtp: 7



9. Uenu n 3agaum y4eb6HOM QUCLUNIIUHDBI:

Llenb nporpammel - cdhopMupoBaTh Yy CTYLEHTOB NpeAcTaBreHnsa 0 posiv BeLeCTB
BTOPMYHOro meTabonmama B hopMMpoBaHUA N NOAOEP)KAHUN YCTOMYUBBLIX Brocuctem.
3agaun:

- NpnobpeTeHne 3HaHNIN O PONN XEMOMEANATOPOB B KUBOW NPUPOAE;

- OCBOEHME TeOpPeTUYECKNX 3HaHUM O NYTAX CUHTEe3a U gerpagaumm xeMomMmeanaTopos.

- hopmmpoBaHme y obyyaroLmMxcs NOHATUIA O POSIN XEMOMEONATOPOB B hOPMUPOBAHUN
afanTauunm X1BbIX OPraHN3MoB K BMOTMYECKMM U aBMoTUYECKMM (hakTopam cpeabl

10. MecTo y4yebHOM gucumnnuHbl B cTpykType OOIM:

AuncumnnuHa «MeTabonmam 1 (PyHKUMM XeMOoMeamnaTopoB» OTHOCUTCA K LMKy
ANCUMNANH NO BblGOpYy BapuaTMBHOM 4YacTU OCHOBHOM OobpasoBaTenbHOW MporpamMmbl
Gakanaspwuarta no HanpaeneHuto «06.03.01 bruonorusa».

[na ocBoeHus ANCLMNIMHBLI 0By4aloLMNCa OOMKEH 3HaTb: OCHOBbI OOLLEn aKororuu,
BaXHENLUNE XUMUYECKME MOHSATMA U OCHOBHbIE YYEHMS; OCHOBbLI 0Owen Guoxummm -
Knaccbl OpraHN4ecknx CoeiMHEeHNN, NX CTPOEHMe U CBOMCTBA; OCHOBbI HOpMasibHOM U
naTtosiormyeckon uanonornm; osrnageTb MeTogaMmy MNOCTaHOBKM  BUOMornyeckoro
9KCNEepUMEHTa, ONUCaHUa W aHanuM3a pesynbTaToB; MMETb HaBbIKWM MPUrOTOBNEHUSA
pacTtBopoB, obpauleHusi ¢ fiabopaTopHOM MNOCYAOW M OCHOBHbIM OBOPYAOBaHMEM,
NPUMEHSIEMbIM B BMOXMMNYECKNX NnabopaTopusix.

AucumnnuHa aBnaeTca NpegwecTByoWen AN OCBOEHUS OUCLMUMNUHBLI «QKONOrmsa u
paunoHanbHoOe NPUPoaoNoNb30BaHNEY.

11. MnaHunpyemble pe3ynbTaTbl O00y4YeHMA NO AUcuUNMHe/MoAaynio (3HaHuUA,
YMEeHUsl, HaBblKU), COOTHECEHHble C NNaHUpyeMbiMU pe3ynbTaTaMu OCBOEHMA
obpa3oBaTesibHOM NporpamMmmbl (KOMNEeTeHUUAMMU BbINYCKHUKOB):

Komnerennus [Tnanupyemble pe3yabTaTbl 00ydeHUs

Kon Hazpanue

OIIK- | CiocoOHOCTh ~ TPUMEHATH
10 0a30Bble MpeACTaBICHUs 00
OCHOBax 00I11el, CHCTEMHO
U TPHUKIAJHON 3SKOJIOTHUH,
NPUHIUIBL  ONTUMAIBHOTO
HIPUPOIONOIb30BAHUS u
OXpaHBI MIPUPO/IHI,
MOHUTOPHHTA, OLIEHKHU
COCTOSTHUS IIPUPOIHOMN
cpelbl W OXpaHbl >KHUBOM
IPUAPOIBI

3HaTh. POJIb XEMOMECINATOpPOB B
PaBHOBECHS B DKOCHUCTECMAX,

NoJJIepKAaHUU

YMETh: MMPOrHO3UPOBATH BJIMAHUC aHTpOHOFeHHOﬁ
JACATCIIBHOCTH Ha JKOJI0T0-OMOXMUYECKHE
B3aMMOOTHOIIICHHA, OIIOCPEAYEMBIC XEMOMEANATOPAMH,

BJIaACTh HaBbIKaMHM BBIACIICHUA N UCCICOA0BAHNA BCIICCTB
BTOPHUYHOT'O MeTa60J'II/13Ma, BBITTOJITHATOIINX
OKOJIOTHYCCKHE (I)YHKI_[I/II/I; OIpCACIICHUA TOKCHYHOCTH
KCEHOOMOTUKOB C HUCIIOJIB30BaHHEM Pa3INYIHBIX
OMOJIOTHYECKUX 0OBEKTOB.

I[IK-2 | CnocoOHOCTH
Ha MIPaKTUKE
COCTaBJICHUS

TCXHUYCCKUX

MPUMCHSTH
MIPUEMBI
Hay4YHO-

OTYETOB,

AHAJTMTHYECCKUX

3HATh. OCHOBHBIC IMPUEMBL
0030pOB;

COCTaBJICHHUA  HAY4YHBIX

YMCTh: n3jaraTtb )51 KPpUTHYCCKU AHAJIU3UPOBATH

0030poB,
KapT U  THOSCHUTEIbHBIX
3aITUCOK, n3JaraTh "
KPUTUYECKH aHAU3UPOBAThH
MOJIy4aeMyl0 HH(OpMAaIIIIO

MOJIYYEHHYIO HH(POPMAIHIO;

BJIaaCTh HaBbIKaMU MMpEaACTaBICHUA PE3YIbTAaTOB
J'Ia60paTOpHBIX OMOJIOTUYECKUX I/ICCHGJIOBaHI/Iﬁ




U TIPEJICTABIATh PE3yIbTaThI
MOJIEBBIX M JIA0OPATOPHBIX
OMOJIOTUYECKHX
HCCIIeIOBaHUM

12. O6beM gncumnnuHbl B 3a4eTHbIX eauHuuax/yac — 3/108.

dopma NpomMeXyTOYHOM aTTecTauum - 3a4em.

13. Buabl yue6HoM paboThbl

TpynoemMKocTb (Hachl)

Bup yuebHoii paGoTbl Mo cemectpam
Bcero
7 cem. Necem. | ...
AyOuTOpHbIE 3aHATUSA 48 48
B TOM Yyucne: nekunmn 16 16
npakTu4eckme
nabopartopHble 32 32
CamocTtodTtenbHas pabota 60 60
dopma NpomMexXyTo4HON aTTecTaumm 0 0
(3a4em)
Utoro: 108 108
13.1. CopepxaHue AUCLMNNUHBI
n/n HanmeHoBaHue pasgena
CopepxaHue pasgena gUCUUNIIMHGI
ONCUNNSTNHBI
1. Jlekunn

1.1 Xnmuyeckue B3aumoaencTemsa | XumMmyeckme B3aMmoOencTBUS B NPUPOAE Kak OauH 13 BUO0B
B MPUpPOAE Kak O4MH U3 BUAOB | MHCPOPMAaLIMOHHBIX OTHOLLEHUI B 3kocucTemax. CeoncTBa
WMH(POPMALIMOHHBIX OTHOLLEHUN | xemomeamaTopoB. OCcoBeHHOCTM BELLECTBA BTOPUYHOIO
B 3KOCUCTEMAX meTabonuama.

1.2 BsanmooTHoLLeHnsa mexay B3sanmooTHoLweHns Mexay MUKpOOpraHu3mMamu,
XUBbIMU OpraHnu3Mamu, onocpefoBaHHble  XUMWYECKMMU  BellecTBamu.  OKOmMoro-
onocpefoBaHHble ouoxmmmyeckne B3aMMOOEWCTBMM C  ydactvem rpuboB w
XxemomezgmaTtopamu. Bogopocrnen. BewecTtBa, onocpefylowmne B3aUMOOTHOLLEHUS

BbICLUMX pacTeHUn ©n MUKpoopraHmM3mMoB. Bsaumopenicteue
BbICLUMX pacTeHun apyr ¢ Apyrom. Annenonatus. BeuecTsa
pacTeHun, perynupylwmMe nuweBoe MNOBEAEHMNE XUBOTHbIX.
XemomegmaTopbl pacTeHWn, perynupylowme pocT U passutne
XMBOTHBIX. [MOHATNE KOSBOMOLIMN.

1.2. B3anMMOOTHOLLEHNS Mexay DepoMOHbl  MO3BOHOYHBLIX W OECMO3BOHOYHBIX XKMBOTHbIX.
>KMBbIMW OpraHn3mamu, lMpakTnyeckoe  ucnonb3oBaHMe  (hepoMOHOB.  AgoButble
ornocpefoBaHHble XKMBOTHble. TOKCMHBI KMBOTHbIX OenkoBoW U Hebernkosown
xemomegmatopamu. npupodbl. PenenneHTbl XMBOTHbIX. KaNPOMOHBI KMBOTHBIX.

1.3 Bosgenctane xMmmn4eckoro Bo3genctene XuMMMYECKOrO KOMMOHEHTa cpedbl Ha 0OMeH

KOMIMOHEeHTa cpefbl Ha
MeTabonnam B XUBbIX
opraHunsmax.

xemomeamatopoB. [locTynneHMe W HakonneHve BeLEeCTB B
XuBbIX opraHuamax. [loHsiTMe o 6Guoakkymynsuuni. Buabl
TOKCUMYHOCTM Ha YpOBHE OpraHusamMa WM Ha KNETOYHOM YPOBHE.
[JeiicTBMEe MeTannoB-KCEHOOMOTMKOB M WX MpeBpalleHus B
XUBbIX opraHusmax. Haunbonee pacnpocTpaHeHHble
opraHuyeckne KCeHOBWOTMKM — MecTUUMAbl, NOMULMKIMYECKUe
apoMaTunyeckue  yrneBogoponbl,  OMOKCUHbI:  XMMWUYECKOe
CTpPOeHVe, [eNCTBME Ha XMBble OpraHu3Mbl, HapyllueHue
Xemomeamauum.




1.4. TpaHcdhopmauua AbunoTtnyeckas TpaHcdopmaLms KCEHOBUOTUKOB
KCEeHOOUOTMKOB. (aBTOOKMCNEHME; LEMNHblE peakuMn nog BIIMSHMEM aKTUBHbIX
pagvkanoB; 3HA4YeHUEe CUHITIETHONO KWCNOpOAa W  030Ha;
peakuum 030HONN3a; BOCCTAHOBUTEMbHbIE U (DOTOXMMUYECKME
NpOLECChl; CTeNEHb NEPCUCTEHTHOCTU KCEHOONOTMKOB B MOYBE).
TpaHcdopmaumsa n obe3BpexvBaHMe KCEHODUOTMKOB B XKMBbIX
opraHmamax. Peakuun nepBori ¢asbl  06e3BpexunBaHus
BellecTB. CTpoeHMe MUKpOCOMarnbHbIX Lenerh OKUCMEHUS
BellecTB. Pabota untoxpoma Paso.
1.4. TpaHcdhopmauua Peakuumn KOHBOrauuu. MHayumnbenbHOCTb cuctem
KCEHOOMOTMKOB. obesBpexunBaHusa. WHrmbutopbl cuctem 6GuotpaHchopmaumm
KceHobunoTmkoB. CBA3blBaHWE, TpacnoptT U  BbiBeAeHMe
KCeHOOMOTMKOB. 3MeHeHMe CTeneHm TOKCUYECKOro AenCTBUS
npu 6uotpaHchopmMaLmm KCeHOBUOTUKOB.
1.5. Ponb BewecTts BTOpuyHoro | MoHaTtue o] Broxnmuyeckomn agantauuu. CkopocTb
meTabonuama B agantauum | Guoxmmuyeckon apgantaumn. PesynbTratbl  BMoxmmudeckown
K MIBMEHEHUIO YCITOBUN agantauuun. Broxmmuyeckme MEXaHWU3Mbl agantauuun.
CyLLeCTBOBaHMS. HakonneHvne n perynauus cogepXkaHusi OCMOMUTOB Y MOPCKUX
XMBOTHbIX. AdanTaums K UaMeHeHuo Temnepatypbl. LianepoHsl.
Broxmmunyeckme OCHOBBI aganTtauuu pacTeHun K
KNMMaTU4eCcKUM ycroBusaM (K Xorogy, 3aTonfieHuio, 3acyxe).
Bvoxummdeckas agantaumss K MOYBEHHbIM  aHOManuaAm
(Tshkenble MeTannbl, 3acorneHue).
1.5. Ponb BewecTts BTOpuyHOro | Agantaumss Kk npucytcteuio  kucropoga.  OcobeHHocTu
MeTabonuama B agantaumm | metabonuama B yCrOBUSAX MMOKCUM.
K M3BMEHEHUIO YCITOBUN
CYyLLIeCTBOBAHMUSI.
2. MpakTnyeckue 3aHATUA
2.1 |
3. JTabopamopHbie pabomsbi
3.1 B3anmooTHoLLEeHNsa mexay BnusaHne neTtyynx BbIOENEHUN W3MESbYEHHbIX PACTEHUA Ha
XVBbIMY OpraHmM3mamu, cofepXaHve MUKPOOpPraHM3mMoB B BO3JyXe.
onocpefoBaHHble
XeMoMeamaTopamu.
3.2 B3avMooTHOLIEHUSA Mexay MonudpeHonsbl 1 ux npousBogHble. OnNpeaeneHne KaTeXMHOB U3
XVBbIMW OpraHmM3mamu, 3eneHoro yas
onocpefoBaHHble
XemMoMeamaTopamu.
3.3 B3avMooTHOLIEHUA Mexay OnpegeneHne kyMapuHOB
XVBbIMW OpraHm3mamu,
onocpefoBaHHble
XemomegmaTopamu.
3.4 B3avMooTHOLEHUA Mexay BawwuTa pecdpepartos
XWUBbIMW OpraHnamamu,
onocpefoBaHHble
XemomegmaTopamu.
35 B3anMMOOTHOLLEHNS MexXay OnpepeneHne aHTOLMaHOB
XUBLIMW OpraHn3mamu,
onocpefoBaHHbIe
XeMoMeamaTopamu.
3.6 Xnmunyeckue Bzammopenctems | Konnoksuym-1

B Npupoae Kak O4uH U3 BUA0B
MHPOPMAaLMOHHBIX OTHOLUEHWUN
B 3KOCUCTEMAX
B3anmooTHoLLeHNsa mexay
XUBbIMU OpraHn3Mamu,
onocpefoBaHHbIe
XxemomegmaTopamu.
BosgencTBue XMMn4eckoro
KOMMOHEHTa cpefbl Ha XNBble
OpraHu3mbiI.




3.7

B3anMooTHOLIEHNSA mMexay
X1BbIMU opraHn3mMmamu,
onocpenoBaHHbIe
XemMmomegnatopamu.

OnpegeneHne canoHNHOB

3.8

Ponb Beuwlects BTOPUYHOIO
MeTabonuama B agantauum K
N3MEHEHNIO ycnosvu7|
CylecTBOBaHu4A.

3awwuTa pedepatoB

3.9

MeToapbl OLEHKM TOKCUYHOCTU
BELLECTB )15 9KOCUCTEM.
BbuotectnpoBaHue.

MocTpoeHue 3aBucnmocTn «[o3a-apdexr».

3.10

MeToabl OLEHKN TOKCUYHOCTHU
BELLECTB 115 9KOCUCTEM.
BuoTtecTtnpoBaHue.

OueHka TokcMyHOCTM BelecTBa no CnupmeHy-Kpebepy.

3.11

MeToabl OLEHKN TOKCUYHOCTHU
BELLECTB 115 9KOCUCTEM.
BbuotectnpoBaHue.

Mpobut-aHann3. OueHka cpegHen netanbHOM KOHLEHTpauun
meTtogom B.B.[Mpo3oposckoro

3.12

MeToabl OLEHKM TOKCUYHOCTU
BELLECTB 4119 9KOCUCTEM.
BrnoTtectuposanue.

N3yueHne kKOMOMHNPOBAHHOIO AENCTBUS SO0B.

3.13

TpaHcdopmaums
kceHobuoTukos. Ponb
BeLLeCTB BTOPUYHOTO
meTabonmama B aganTtaumm K
N3MEHEHNIO YCIOBUN
cylwectsoBaHus. MeToabl
OLEHKM TOKCUYHOCTU BELLECTB
ONs 9KOCUCTEM.
BrnoTtectuposaxme.

Konnoksnym-2

13.2. Tembl (pasaenbl) AUCUUNIIUHBbI U BUAbI 3aHATUN

No Bugpl 3aHaTUN (4acos)
Ay HaumeHoBaHwue pasgena Jlekumn MNpakTn- ITabopatopHble | CamocTos- Bcero
q ONCUMNNUHBI yeckne TenbHas
paboTta
01 | Xvmun4yeckne B3aumogencTeunsl B 1 0 4 5
npupoae kak oavH 13 BuaoB
MHOPMALIMOHHbIX OTHOLLEHWI B
aKocucTemax.
02 | B3anmMOOTHOLLEHUS Mexay 5 8 20 33
XWBbIMU OpraHn3Mamu,
onocpenoBaHHbIe
XKMOMegmaTopamu.
03 | Bo3gencrBme XMM4eCcKoro 2 0 14 16
KOMMOHEHTa cpefbl Ha
MeTabonmam B XKMBbIX
opraHusmax.
04 | TpaHcdopmaLmst KCEHOBNOTUKOB. 4 0 14 18
05 | Ponb BeLecTB BTOPUYHOIO 4 2 14 20
mMeTabonuama B agantauum K
N3MEHEHN0 YCrNoBUN
CYLLIeCTBOBaAHWS.
06 | MeToabl OLLlEHKM TOKCUYHOCTH 0 6 10 16
BELLECTB A5l 9KOCUCTEM.
BuoTtecTtnposaHue.
NToro: 16 16 76 108




14. MeToan4yeckune ykasaHma Ana ody4arowmxca no 0CBOEHUIO AUCLUNIIUHDI

B cooTtBeTcTBUM C TpeboBaHuammn ®IrOC BO peanusaumsi KOMNETEHTHOCTHOIO nNoaxoaa
npegycMaTpuBaeT LUMPOKOE MCMONb30BaHNe B y4eOHOM npouecce akTUBHbBIX U MHTEPAKTUBHbIX
opM NpoBEAEHNST 3aHATUIN B COYETaHUM C BHEAYyAUTOPHON paboTon ¢ uenbio opMupoBaHus
N pasBuTMSa NpodeccrnoHanbHbIX HaBblkoB Oby4darowmxcs. Kaxgpim obydvarowwmimncs obecneveH
AO0CTYynoMm K 6mnbnuoteydHbiM doHaam YHuBepcuteTa 1 kadeapbl. [NMpy naydeHnn GUCUUnImHLbI
npegycMoTpeHa paboTta cTygeHTa B rpynne, copmupytowaa 4YyBCTBO KOMMEKTMBU3MA U
KOMMYHMKabenbHOCTb; a Takke camocTosiTenbHasa paboTta, cnocobeTBytowas oOpMNpOBaHUIO
aKTMBHOW XXN3HEHHOM NO3MUMW NOBEOEHMUS, aKKypaTHOCTU, AUCUMNNMHMPOBAHHOCTU. TekyLnit
KOHTPOMNb YCBOEHUA onpedensieTcs YCTHbIM  ONPOCOM B xode 3aHaATun. [Momumo
MHOMBUOYaANbHbIX OLEHOK, OOMKHbI MCNOSb30BaTbCH OMMOHMPOBaHUE CTyaeHTaMun pedepaTos
Apyr Apyra v peueHsMpoBaHWe OTBETOB Ha Konnokeuyme. CTygeHTbl 3HAKOMSTCS C
TeopeTMyeckMM  MaTtepuanoM B MNpouecce  NEeKUMOHHOro  Kypca, CaMOCTOSATENbHO
npopabaTtbiBalOT U yCBaMBalOT TEOPETUYECKME 3HAHWUSI C UCMONb30OBAHWEM PEKOMEHOYEMOWN
y4yebHom nutepaTtyphbl, y4eOHO-METOANYECKMX NOCOOMI, COrNacHO yKasaHHOMY CMUCKY.

Ha naGopaTopHbIX 3aHATUAX CTYAEHTbl WHAWBMAYANbHO BbINOMHAKT  y4ebHo-
nccnegoBaTenbekyto paboTty. PesynbTathbl yvyebOHO-uccnegoBaTenbCkon paboTbl, BKAYas
Heobxoanmble pacyeTbl, 3aKNYeHNs U BbIBOAbI, OTBETbI HA BOMPOCHI (3a4aHus) ohopmMnaroTCs
B pabouyen TeTpagum cTygeHTa. B KoHUe 3aHATMA pesynbTaTbl U Matepuanbl y4yebHo-
nccnegoBaTenbckorM  paboTbl  AOKMaAbliBalOTCA  nNpenogaBaTento, npu  HeobxoguMmocTu
obecyxpatoTca B rpynne. B cnyyaax nponycka 3aHATUS NO KakUM-NMOO NpuyMHaMm CTygoeHT
006a3aH ero CcaMOCTOATENbHO BbINONHUTE MNOA4 KOHTpPoNem npenogasaTens BO Bpems
NHAMBUAYANbHbIX KOHCYNbTaLMNA.

Tekywan artrectauna obecnevMBaeT nNPOBEPKY OCBOEHWS YydyebHoOro maTepuana,
npnobpeTeHnss 3HaHWMA, YMEHUA M HaBLIKOB B MPOLECCE ayguUTOPHOM N CaMOCTOSITENIbHOM
paboTbl CTyAeHTOB, (OPMNPOBAHNS KOMMETEHLINN.

Tekywaa aTtrectauMs npoBoauTcs ABaxAdbl B cemecTp. lMpyn MOAroToBKE K TEKYLUEWN
aTTecTaunm CTyaeHTbl U3y4aloT U KOHCNEKTUPYIOT peKoMeHAyeMylo npernogasatenemMm y4yebHyro
nutepaTypy No Temam JNEeKUMOHHbIX U NlabopaTopHbIX 3aHATUIA, CaMOCTOSATESNIbHO OCBauBaloT
NMOHATUMHBIA annapaT, 3akpennsalT TeopeTuyeckue 3HaHus. [naHMpoBaHWe M opraHM3auums
TEKylWMX aTTecTauunm 3HaHWA, YMEHUM W HaBbIKOB OCYLLECTBMNAETCA B COOTBETCTBUM C
copgepxaHmem paboyen nporpaMMmbl U KaneHOapHO-TEMAaTUYECKMM MNAaHOM C MPUMEHEHUEM
¢oHOa OLIEHOYHbBIX CPEACTB.

Tekywasn atrectaunsa obasarensHa, ee pesynbTaTbl OLEHMBAOTCA B HannbHON cucteme
N ABNAIOTCS peLlalWmMn Npu NPOMEXYTOYHOW aTtTecTauuun, KoTopasi NpoxoauT B dhopme
3aveTa.

O6y4yeHne nuu C OrpaHMYeHHbIMM BO3MOXHOCTAMM 300POBbS OCYLLECTBASAETCA C
Y4€TOM UMX MWHAMBUAYAMNbHbLIX MNCUMXOMM3NYECKUX OCOBEHHOCTEM W B COOTBETCTBUM C
WHAMBMAYaANbHOM nporpamMmmon peabunutauun. [Ons nuy € HapyweHuem cryxa npu
HeobX0ANMOCTM OOMYCKaeTCa NPUCYTCTBUE HA NEKUMAX U MPaKTUYECKNX 3aHATUSX aCCUCTEHTA,
a TakKe cypaonepeBOAYvMKOB U TuUdhriocypaonepeBogymnkoB. NMpomexyTodHasa aTTectaums ans
Ny C HapyweHWsiMW Ccriyxa npoBOAUTCA B MUCbMEHHOM hopme, Npu 3TOM WCMOSb3YHTCA
obwue Kputepun oueHnBaHus. Npn HeOBGXoaMMOCTN BpeMS MOATOTOBKM HA 3a4yeTe MOXET ObiTb
yBENNYEHO.

Ona nuy Cc  HapyweHuem 3peHus [onyckaeTca ayauvanbHoe npefocTaBeHne
nHcopmMaumm (Hanpumep, C WUCNONb30BaHWEM MPOrpamMM-CMHTE3ATOPOB peyn), a Takke
MCMNONb30BaHWE Ha IeKuMsax 3BYKO3anuCbIBalOLWUX YCTPOUCTB (OUKTOPOHOB M T.4.). Ha
NeKkumnsax W MNpakTUYEeCKUX 3aHAaATMSX Npu HeobxoaMmocTM  [OornyckaeTcs MpUCyTCTBME
accucteHTa. Mpy npoBegeHUN NPOMEXYTOYHOW aTTecTauun Ans nuy C HapyleHWeMm 3peHust
TecTMpoBaHve MoxeT OblTb 3aMeHeHO Ha YycTHoe cobecegoBaHue no Bonpocam. [pu
Heo6Xx0ANMOCTM BPEMS MOATOTOBKN HA 9K3aMEHE MOXET ObITb YBENTUYEHO.

Ana nuy Cc HapyweHusMyn OMopHO-ABUraTenbHOro annapata npu HeobxoaMMocTu
[OMyCKaeTcsl NPUCYTCTBUE aCcCUCTEHTA Ha NEKUUAX N NPaKTUYECKUX 3aHATUSX. MNpoMexyToyHas
atTecTtaums ons nuuy, ¢ HapyLeHnaMM ONOpHO-ABUraTeNbLHOro anmnapara NpoBOANTCSA Ha OBLLMX



OCHOBaHusIX, MNpu HeobxoguMMOCTM npouedypa 9k3aMeHa MOXeT OblTb peanusoBaHa
AVCTaHLUMUOHHO.

15. NepeyeHb OCHOBHOM U AOMONIHUTENBLHOMN NUTepaTypbl, PECYPCOB UHTEPHET,
Heob6XoAUMbIX ANsi OCBOEHUSI AUCLUMNIIUHDI

a) OCHOBHas NuTepaTypa:

Ne n/n NcTouHuK
Jkonoruyeckas 6uoxumus : YuebHoe nocobue / [cocT.: K.K. lynbruH, J1.B. MaTtacosa, T.M. PaxmaHoBa,
1. O.A. CadboHoBa, T.H. lNMonosa]. — BopoHex : N3paTtensckun gom BIY, 2016 .— 64 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m16-172.pdf>

0) JononHuTensHas nuTeparypa:

Ne n/n UcTouHMK

4 Menexosa O.[1. Buonornyecknin KOHTPOMb OKpyXatLwen cpedbl: BuonHankauns n Guotectuposanue /
) O.IM. Menexosa, E.WN. Eroposa, T.N.EBceeBa. — M.: Akagemus, 2007. — 288 c.

KOpuH B.M. OcHoBbl kceHobuonorum / B.M. KOpuH. — M.: HoBoe 3HaHune, 2002. — 267 c.

YKepebuos H.A. Buoxumusa / H.A. XKepebuos, T.H.lNonosa, B.I.ApTioxoB — BopoHex: /13a-Bo BopoHex. yH-
Ta, 2002. — 696 c.

TenuTtyeHko M.M. BeegeHune B npobnemel Gruoxvmmyeckon akonornm: buotexHonorus, cenbckoe
X03581CTBO, oxpaHa cpedbl / M.M. TenutyeHko, C.A. OctpoymoB.— M. : Hayka, 1990 .— 284 c.

Xap6opH [x. b. BeegeHue B akonornyeckyto buoxummio / . XapbopH.— M. : Mup, 1985 .— 311 c.

B) MHpOPMaLMOHHbIEe 3M1eKTPOHHO-0Gpa3oBaTerbHble pecypchl (ogmumanbHble pecypchl MHTEPHET):

Ne n/n NcToYHMK

1. www.lib.vsu.ru - 3HB BI'Y

https://biblioclub.ru/ - «YHuBepcutetckasa 6ubnuoteka online»

https://rucont.ru/- 36C «PyKkoHT»

http://www.studmedlib.ru/ - KoHcynbtaHT ctygeHta. 36C «MeguunHa. 3gpaBooxpaHeHue (BIMO)»

http://lib.myilibrary.com/ - 3b «Myilibrary»

www.molbiol.ru — Knaccuyeckas n monekynspHas 6uonorus.

www.pubmed.com - National Center for Biotechnology Information /US National Library of Medicine.

©IN|o g~ W

TomarnbHble pecypcbl

16. lMepeyeHb y4yebOHO-meTOAMYECKOro obecne4vyeHUs AONA CaMOCTOATENIbHOM
paboTbl (y4ebHo-memoduyeckue pekomeHdayuu, rocobus, 3a0ayHUuKuU,
MemooOuYecKue yKasaHUus Mo B8bINOIHEHUK MPaKmMUYeCcKux (KOHMpOsbHbIX) pabom u

op.)

Ne

NcToYuHKK
n/n

Okonoruyeckas 6uoxumus : YuebHoe nocobue / [cocT.: K K. WyneruH, J1.B. Matacosa, T./. PaxmaHoBa,
O.A. CadhoHoBa, T.H. Nonoea]. — BopoHex : Nspgatenbckuii gom BIY, 2016 .— 64 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m16-172.pdf>

17. UHcpopmaLMOHHBbIE TEXHOSOMUK, UCNoNb3yeMble ANA peanusauum yyebHomn
OUCLUMNIUNHBI, BKITHOYaA nporpamMmmHoe obecnevyeHne u MHpopMaLMOHHO-
CrpaBoOYHble cUCTEeMbI (MPU HEO6XO0AMMOCTH)

DreamSpark (HeorpaHn4yeHHOEe KOM-BO HACTOSbHbLIX U CEPBEPHbLIX ONEPALIMOHHBIX CUCTEM
Microsoft ana ncnone3oBaHusa B y4ebHOM 1 Hay4YHOM npouecce) - NUUEH3Ns AeUCTBYyeT 40
31.12.2019, por. 3010-15/1102-16 oT 26.12.2016.

Microsoft Office Professional 2003 Win32 Russian, 6eccpoyHas nuueHansa Academic Open,
por. 0005003907-24374 o1 23.10.2006. OcpmcHas cuctema LibreOffice 4.4.4 (CBoboaHO
pacnpocTpaHseMoe nporpamMmmHoe obecnevyeHmne)

Mporpamma ynpasneHus cnektpogoTomeTpom CP-56 (nporpamma noctaBnseTcs ¢ npubopom
cnektpodoTomeTp CP-56)

Microsoft Windows Professional 8.1 Russian Upgrade Academic Open License No Level.
BeccpoyHas nuueHsnsa Academic OLP, gor. 3010-07/73-14 ot 29.05.2014.




Microsoft Office 2013 Russian Academic Open License No Level. beccpoyHasa nuueHauns
Academic OLP, gor. 3010-07/73-14 ot 29.05.2014

18. MaTepmanbHO-TeEXHUYECKOe obecneyeHne QUCLUNIINHDI:

Kadheopa wmeguuuHckon 6Guoxumum u  Mukpobuonorun, obecneuymsarolias peanusaumio
obpasoBaTtenbHOM NporpaMmbl, pacnonaraet MatepranbHO-TEXHMYECKON 6a30on n ayauTopHbIM
doHaomMm, obecneunBaoUM NpoBegeHne Nekunin, CEMMHAPOB U UHbIX BUOOB y4ebHon paboTsl
CTYOEHTOB, NPEAYCMOTPEHHbIX Y4eOHbIM MNMaHOM W COOTBETCTBYHOLUMX OENCTBYHOLLUM
CaHNTAPHO-TEXHNYECKUM HOpMaM:

1. Tunosoe obopynoBaHve ayourtopumn ans NEKUMNOHHbIX 3aHATUN:
CneumanuaunpoBaHHaa mebenb, npoektop Acer X115H DLP, akpaH ana npoektopa, HoyToyk
Lenovo G580 ¢ BO3MOXXHOCTbIO NOAKNIOYEHUSA K ceTn «MHTepHeT»

2.  TwnoBoe  obopygoBaHve  ayautopum  gnst  nabopaTopHbIX  3aHATUN:
cneunanuampoBaHHasa Mebenb, go3atopbl, abopatopHasa nocyaa, wnpuubl, npoektop SANYO
PLS-SL20, HoyTbyk ASUS V6800V, ueHTpudyra ana npobupok tnna «3Annengopd» MiniSpin,
UeHTpudpyra  BbICOKOCKOPOCTHas  HacTomnbHas  Sigma, cnektpodotomerp  CO-56A,
cnektpogotomeTp Hitachi U-1900, pH-meTp AHuoH 4102, BeCbl aHanNTU4YECKUE, TOPCUOHHLIE
Becbl Techniprot T1, T3, T4, marHuTHaa mewanka MM5, potamukc Elmi RM1, BoasiHas 6aHs,
TepmocTtaT B 28, Binder, TepmocTaT xmngkoctHon AC150-A5B, moposnnbHuk MDF-U700VX
Sanyo, wkad xmmmyeckun BbiTskHon LLUB-"ITamuHap-C"-1,8, nammuHap OOKC 2 Knacca 3aluTbl
BMB-II-«JTamuHap-C»-1,2, aBToknae CITA-25-1-HH, tpaHcunnmiomuHaTtop TFP-C/WL, Vilber
Lourmat, Y®-namna, wenkep nabopaTtopHbii, romoreHnsatop PT 1200E py4Homn

nabopaTopHbIn, LeHTpudyra—sopTekc Mukpocnun FV-2400, guctunnstop JINCTOH.

19. ®oHA O1IEHOYHBIX CPEICTB:

19.1. [epeyens KoMneTeHIMIT ¢ yKa3aHneM 3TanoB GopMHPOBAHHS U
IUIAHHPYEMBIX Pe3yJIbTATOB 00y4eHus
Kon u coneprxanue [Inarupyemsbie pe3ynbTaTel 00ydeHus | JTtarbl HGOpMHUPOBAHUS
KOMITETCHIINH (WJTH €€ (TIoxazarenu TOCTIKEHUS 3a1aHHOTO KOMIIETEHIIUN dOC*
YacTH) YPOBHS OCBOEHHSI KOMITETEHITUN (paznensl (TeMbl) (cpenctBa
ocpeACcTBOM (OPMHUPOBAHHS 3HAHHI, JUCITUTUTAHBI WA OIICHUBaHU )
YMEHHI, HABBIKOB) MOJTYJISI ¥ X
HAaWMEHOBAHHE)
OIIK-10: CnocoOHOCTH | 3HAaTh: pOJb  XEMOMEAHATOPOB B 1. Xumudaeckue
MIPUMEHATH 0a30BbIe MO I/IEPKAHUH paBHOBecHS B B3aMMO/ICHCTBUS B
npeacTaBiIeHus 00 IKOCHUCTEMAX; NpUPOJIE KaK OJMH U3
OCHOBaX OV6IJ_ICPI, BUJIOB Bonpochi K
CUCTEMHOU U WH(POPMAITMOHHBIX
N . KOJUTOKBUYMY-1
MIPUKIIATHON 3KOJIOTHH, OTHOIIICHUH B
MIPUHIIATIBI IKOCUCTEMAX. TeMbr
ONITUMAJILHOTO 2. B3aumMooTHOLIEeHUS
pedeparon
MPUPOAOIIOTH30BAHUS MEX]Ty KUBBIMH
W OXpaHbl PUPO/IHI, OpraHu3MamH,
MOHHUTOPHHTA, OLECHKH OTIOCPE/IOBAHHBIC
COCTOSIHUSI TPUPOAHOM XEMOMEINAaTOPaMH.
Cpebl U OXPaHbl YMETb:  NPOrHO3MPOBATh  BIIMSHUE 3. BozneiicTBue
KHUBOH MIPHPOIBI AQHTPOTIOTEHHOW  JICSITENIGHOCTH ~ Ha XHMHUYECKOTO
9KOJIOT0-ONOXUMHUYECKHE KOMITOHEHTA Cpe/ibl Ha Teer
B3aMMOOTHOILICHHS, orocpenyeMble | METa0OIM3M B )KHUBBIX
XEeMOMETUaTOPaMH; OopraHuzMax.
4. Tpancdopmanus
KCEHOOMOTHKOB.




BIAJCTh HABBIKAMH BBIACICHHS H | 2. B3auMOOTHOIICHMS
HCCIICIOBAHMS XEMOMEIHATOPOB; MEXy KUBBIMHU
ompeIeICHUS TOKCUYHOCTH OpraHU3MaMH,
KCEHOOMOTHKOB C  HCIOJIb30BaHHEM ONOCpEOBAHHbBIC
Pa3IMIHBIX OMOJOTHICCKUX OOBEKTOB. XEMOMEIHATOPAMH. Hpaxrurieckoe
6. MeTompl OLIEHKH 3aamme.
TOKCHYHOCTH BEIIECTB
JIJISE DKOCHCTEM.
buorectupoBanue.
IIK-2: CiocoGHOCTE 3HATh: OCHOBHBIE ITPHEMBI cocTaBiicHus | Pasmensr 1-6 Temsl
MIPUMEHSTH Ha Hay4YHBIX 0030pOB; pedeparon
MPaKTUKE MPUEMBI YMETh: U3JIaraTh U KPUTHYECKU Paznensr 1-6 Tembl
COCTaBJICHHUS HAy4YHO- AHAIM3UPOBATH MOTYYEHHYIO pedepaToB
TEXHUYECKUX OTYETOB, | HH(OPMAIHIO; [IpakTuueckoe
0030pOB, 3a7aHue
AHATTUTUYCCKUX KapT U | BIaJeTh HABBIKAMU MTPEICTABICHHUS 2. BzanMooTHOIICHIS [IpaxTHueckoe
MOSICHUTENBHBIX pe3yIbTaToB J1a00paTOPHBIX MEXY >KHUBBIMHU 3a/1aHHe
3aIIMCOK, U371araTh U OHOJIOTHYECKHX UCCIIeIOBAHUI OpraHU3MaMH,
KPUTHYECKH OTIOCpEIOBAHHbBIC
aHAIIM3UPOBATH XEeMOMEINAaTOPaMHU.
MOJy4aeMyo 6. MeToabI OIIEHKH
nHGOPMAITHIO 1 TOKCHYHOCTH BEIIIECTB
MIPEICTaBISTh JUIST KOCHCTEM.
pE3yabTaThl MOJIEBBIX U Bbuorectuposanue.
n1ab0paTOpHBIX
OMOJIOTHYESCKUX
HUCCIIEOBaHUMN
IIpoMe:kyTOUHas aTTecTauus (3a4er) KM

19.2 OnncaHue KpUTepmeB U LIKanbl OLLeHUBaHUA KOMNETEHUMN (pe3ynbTaToB 00y4eHus)
Npyu NPOMEXYTOYHOM aTTecTaumm

[lna oueHMBaHNS pe3ynbTaToB 00yYEeHMS Ha 3a4eTe UCMONb3YTCA CreayoLme nokasaTenu:

1) 3HaHWS OCHOBHbLIX CBEAEHWA O PonM M MecTa xemomeauauuu B npupoae, NnoBedeHus
XMMUYECKMX BelLecTB B OObeKTax OKpyKatolleh cpefbl M B Tpouyeckux Uensix; nyten u
MEXaHW3MOB MOCTYNMEHUs, pacnpeaeneHnsl, TpaHchopMauuKn, BbIBEAEHUS KCEHOOWOTUKOB
BELLECTB W3 OpPraHnM3MoB, MEXaHU3MOB TOKCUYECKOrO [OEWCTBMS OCHOBHbLIX 3arpsisHsHOLLNX
BELLEeCTB; BUOXMMMUYECKNX MEXaHM3MOB afanTaumm K \BMEHEHUIO YCINOBUI CyLLECTBOBAHMS.

2) yMeHWe cBA3blBaTb TEOPUIO C MPAKTUKOW, OLIEHMBATb W MPOrHO3MpPOBaTb 3KOMOrMYECKyo
POIb XMMUYECKUIA BELLLECTB U BINUSIHME HA XEMOMeAMaLMnIo,

3) yMeH1e nnncTpmMpoBaTh OTBET NpumMepamu, haktamu, AaHHbIMU HayYHbIX UCCreqoBaHuM.
4) BnageHve NoHATUIAHBIM annapaTtom AUCLUMIMHBI, TOYHOE YroTpebrieHne TEPMUHOB.

[na oueHMBaHUSA pe3ynbTaToB OOy4YEeHUS Ha 3a4eTe WCMONb3YKTCS OLEHKU: «3a4TEHO» U
«HE3a4yTEHOY.

CooTHOLIEeHMe nokasaTenen, KpUTEPMEB U LLKarbl OLLeHUBaHUS pe3ynbTaTtoB 00yyYeHus

YpoBeHb
Kputepum oueHnBaHusa kKomneTeHumm cchopmu- LWkana
pPOBaHHOCTH OLeHOK
KOMNeTeHLU M
CooTtBeTcTBME OTBeTa oObOyvawlwerocs He MeHee, 4YeM [ABYM | ba3osebil 3aymeHo
nepeYvncrieHHbIM KpUTepusm. Obyuvatowwmiics BnageeT | yposeHb
TEOPETUYECKMMM OCHOBaMM UM MOHATUVHBLIM annapaTtom [aHHON




obnactM Hayku, cnocobeH CBSA3bIBaTb TEOPUKD C  MPaKTUKON.
Honyctnmbl  Hebonbwne  npobensbl, HETOYHOCTH,  OLUNOKM,
ncnpaensieMble Npu AONONMHUTENbHbLIX BONpocax npenoaaBaTers.

OTBET Ha KOHTPOJIbHO-U3MEPUTENbHBIA MaTepuarn He COOTBETCTBYET - HeszaumeHo
TPeEM-YeTblpeM M3 MNepeyncnieHHblx nokasaTtenen. O6yvatomiics
AEMOHCTPUPYET OTPbIBOYHbIE, hparMeHTapHble 3HaHWS, AOMNyckaeT
rpyoble OWMWOKM, He ucrnpaBnsieMble Mocrne  AOMOSHUTENbHbIX
BOMPOCOB NpenogaBaTtensi.

19.3 TunoBble KOHTPOJIbHbIEe 3adaHUA WM UHble MaTepuanbl, Heobxoaumbie AnNs
OLleHKU 3HaHWN, YMEHWMW, HaBbIKOB U (UNn) onbiTa AeATENbHOCTU, XapaKTepusylowme
atanbl (OpMMPOBAHUA KOMMETEHUMA B nMpouecce OCBOEHUA obpasoBaTeribHOMN
nporpaMmmbi

19.3.1 NepeyeHb BONPOCOB K 3a4eTy:

1. Xvmwunyeckne B3aMMOLENCTBUA B NPUPOAE KaK OAMH U3 BUAOB MH(POPMALIMOHHBIX
OTHOLLEHWUI B 3KOCUCTEMAX.

2. OcobeHHOCTH BeLecTB BTOPUYHOTO MeTabonmama.

3. ®yHKUMM xemomegmaTopoB

4. 3xonoro-buoxmMmmnyeckme B3aMMmodencTeus ¢ y4actmem rpubos. BHyTpmBnaoBbie
B3aMMOOENCTBUA.

5. BeuwecTtBa, onocpeaytoLime B3aMmoaencTeme mexay rpmbamu pasHblx BUOOB.

6. Bsaummogenctaus mexagy rpudbammu n BoOopoCrisMu.

7. BewecTtBa, onocpeayoLime B3aumoaencTame Mexay rpmbamm m KMBOTHLIMMU.

8. Cumburo3s rpuboB 1 BbiCLLMX pacTeHnn. Mukopumaa.

9. CpenctBa BUOXMMMYECKOM arpeccum NaToreHHbIX MUKPOOPraHNM3MOB NPOTMB BbICLLNX
pacTeHun.

10. CpefcTea 3aluUTbl BbICLUMX PaCTEHUA OT NATOrEHHbIX MUKPOOPraHN3MOB.

11. B3aanmogencTemna ¢ ydacTMeM BOAOPOCHEN: BHYTPU- U MEXBUAOBLIE

12. B3aMMOOTHOLLEHUSA MeXAY BbICLUMMU pacTeHnamn. Annenonartums.

13. BewecTtBa BTOpUYHOro metabosimama pactTeHun, BO3AENCTBYIOLLME HA XKUBOTHbIX -
Knaccudukaums.

14. CeoricTBa BeLWECTB BTOPUYHOrO MeTabonmama pacTeHUNn.

15. PactutenbHble 6enku, nentTuabl U ankanouabl, TOKCUYHbIE OIS XKUBOTHbIX.

16. MMnko3nabl U canoHWHbI, TOKCUYHbIE ANS XKUBOTHbIX.

17. HeGenkoBble aMMHOKNCNOTbI PacTEHWUIA U ApYrMe TOKCUHbI PasfnnyHbIX CTPYKTYPHbIX
TUNOB.

18. MNMuwieBkble geTeppeHThbl pacTeHuin

19. ATTpakTaHTbl pacTeHUM.

20. BelecTtBa ropmoHanbHOro Tuna, perynupytoLime pocT u passmutne 6eCno3BOHOYHBbIX.

21. ®UTOICTPOreHbI.

22. XeMOoCTepPUnsHTbI, MyTareHbl U KaHLEPOreHbl pacTeHUN.

23. CTMMynaTopbl NA0A0BUTOCTU, @HTUOBUMO3UTAHTbI U CUHOMOHbBI PACTEHWUN.

24. BewecTtBa, onocpeayroLlme BHyTPMBUAOBbIE B3aMMOOTHOLLEHWS MEXAY XNBOTHLIMU.

25. epomMoHbl 6€CNO3BOHOYHbIX.

26. DepOMOHbI NO3BOHOYHBbIX.

27. MNpakTnyeckoe ncnonb3oBaHne epoMOHOB.

28. TOKCUHBbI XXMBOTHbIX 6enkoBon Npupoabl

29. TOKCUHBbI XXMBOTHbIX HEGENKOBOM NPUPOAbI

30. PenenneHTbl XXMBOTHbIX.

31. KanpOMOHbI XMBOTHbIX.

32. dakTopsbl, onpegensatoLLme dKONOrM4YeCcKyo ONacHOCTb 3arpA3HAIOLLNX BELLECTB.

33. MocTynneHne 1 HakonneHne BeLEeCTB B XKUBbIX OpraHn3max.

34. Buabl TOKCUYHOCTU Ha YPOBHE OpraHM3ma 1 Ha KneTo4YHOM YPOBHE.

35. [lericTBrEe MeTannoB-KCEHOOMOTMKOB N NX NPEBPALLEHMNS B XKMBbIX OpraHn3max.

36. MecTnumabl: knaccmdukaums, XMMMYeCKoe CTPOEeHUe, AENCTBME HA XUBbIE OPraHN3MbI.



37. lNMonuumknuyeckne apomaTnyeckne yrneBoaopoabl: XMMUYECKOe CTPOeHne, AencTBme
Ha XVBble OpraHn3mbl.

38. [INOKCUHBI: XMMUYecKoe CTpoeHne, AENCTBUE Ha XUBbIe OpraHU3Mbl.

39. Knaccudmkaumnsa sarpsasHmTtenen no cnocobHocTn k buoaerpagaumm.

40. 1Be chasbl buoTpaHchopmaumnm KCEHOOMOTMKOB

41. Cnctembl BUOTpaHCHhOpMaLmM SHAOMEHHbIX N YYXXepPOAHbIX BELLECTB B OpraHnu3me
XMBOTHbIX. CTpOEHME MUKPOCOMAarbHbIX Liernen OKUCINEHNS BELLECTB.

42. DyHKUMOHUpoBaHme uutoxpoma P450.

43. Peakumn nepeor ¢asbl MeTabonmnama KCeHOOMOTUKOB C y4acTuem uutoxpoma P450..

44. Peakumun nepson dasbl MeTabonnama KCeHOOMOTUKOB, NpoTeKatoLmMe BHE MUKPOCOM.

45. MHOXecTBeHHble hopMbl LuToxpoma P450.

46. OCHOBHbIE peaKuMn KOHborauum.

47. IHayKums dhepmeHTOB 06e3BpexmBaHns KCEHOOMOTUKOB.

48. HrnbuposaHme pepmeHTOB 06e3BpeXnBaHMA KCEHOOMOTUKOB.

49. CA3bIBaHME, TPACMOPT M BblBEAEHNE KCEHOOMOTUKOB.

50. 'ameHeHne cTeneHn TOKCMYECKOro A4encTens npu buotpaHchopmalmm KCeEHOOMOTUKOB.

51. lMoHATNe 0 BMOXMMMYECKOW adanTauun.

52. HekoTopble npuMmepbl B1oxnmMmyeckon agantaumm pacTeHNUN.

53. Agantaums XXUBOTHbIX K pasfiMyHbIM TeMNepaTypHbIM pexmMmam.

54. Agantaumm XXMBOTHbIX K UBMEHEHUIO BOAHO-CONeBoro 6anaca.

55. Agantauma K npucyTCTBUIO KMcropoaa.

56. Agantaumm K runokcmm

19.3.2 NNepeyeHb NpakTUYECKUX 3aQaHNUN

1. NccnepgoBaHue BAVSHUA NeTYy4YuMX BblAEMNEHUN U3MENbYEHHbIX pPacTeHWA Ha codepKaHue
MWKPOOPraHn3moB B BO34yXe.

. MonundeHonbl 1 nx nponssogHble. OnpegeneHne KaTEXMHOB M3 3ENEHOro Yasi.

. OnpeneneHne KymapuHoOB.

OnpeneneHne aHTOLNaHOB

OnpeneneHne canoHMHOB

MocTpoeHne 3aBucnumMocTu «do3a-adhdeKkT».

OueHka TokcmyHOCTHM BellecTBa no Cnupmeny-Kpebepy.

MpobuTt-aHanus. OueHka cpefHen netansHOM KOHUeHTpaumm metogom B.B.IMpo3oposckoro

. N3yyeHne koMGMHMPOBAHHOIrO AENCTBUSA SA0B.

©CENOUAWN

KpuTepumn oLieHMBaHUS NPaKTUYECKOro 3agaHus:

1.ymeHune BbIOpaTb NpaBUsbHbIN MOAXOA K BbINOSTHEHWUIO 3aaHus;

2. aKKypaTHOCTb M MNOCNEeAOoBaTENbHOCTL B BbIMNOMHEHWM PabOTbl, COOMIOAEHVNE TEXHUKM
©e3onacHocTy;

3. NpaBUNbHOCTbL K NOMNHOTa opopmMneHnst paboThbl B TeTpaau;

4. BepHasi UHTEpNpeTaums pe3ynbTaToB BbINOMHEHHbLIX 3TANoB paboTbl, YMEHNE caenaTb
BbIBO/ W 3aKIKOYEHME NO utToram paboTsbl.

5.yMeHne nonb3oBaTbCs TEPMUHOMOIrMEN, POPMYNMPOBKaMMK, MOSIOKEHUSMU U NPUMEPaMMU,
PaCCMOTPEHHBLIMU Ha NTEKLMOHHBIX 1 CEMUHAPCKUX 3aHATUSX.

LLikana oueHnBaHUSA: 3a4eT — COOTBETCTBME BbINOSIHEHNS 3aaHNS YETbIPEM-NATU KPUTEPUAM,
Heao4YeTbl MCnpaBneHbl NO 3aMeYaHnio NpenogaBaTens; He3ayeT — HECOOTBETCTBME ABYM U
Gornee KpuTepusaMm.

19.3.3 lNMepeyeHb BONPOCOB K KONSTOKBUYMY-1

1. XumMmunyeckue B3anmMoaencTesnsi B NpUPOAE Kak O4MH U3 BUAOB MHEOPMAaLMOHHbIX
OTHOLLEHWUI B 9KOCUCTEMAX.

2. OcobGeHHOCTM BeLLeCcTB BTOPMYHOro Metabonmama.

3. DyHKUMM XeMOMeanaTopoB



4. Jkonoro-omoxnmmyeckne B3anMogencTens ¢ ydactmem rpnbos. BHyTpuBmngosble
B3aMMOAENCTBUS.

5. Bsaumopgencteusa mexagy rpubamm pasHbix BUOOB.

6. Bsaumopgencteua mexay rpubamm n BOLOPOCHSIMU.

7. B3auMooTHoOLWLEeHNa mexay rpubamm n XMBOTHBIMMU.

8. Cunmb1o3 rpmboB u BbICLWINX pacTeHnid. Mukopuaa.

9. CpegacTtBa BMOXMMMNYECKOWN arpeccum NaTtoreHHbIX MUKPOOPraHM3MOB MPOTUB BbICLLMX
pacTeHun.

10. CpeacTBa 3alWmThl BbICLLUMX PACTEHUA OT NATOreHHbIX MUKPOOPraHN3MOB.

11. BzanmogencTeums ¢ ydacTuemM BOAOPOCIEN: BHYTPU- N MEXBUAOBLIE

12. B3aMOOTHOLUEHNSA MeXaY BbICLLUMMW pacTeHusaMu. AnnenonaTus.

13. BeliecTtBa BTOpMYHOIro MeTabonunama pacTeHuin, BO3LENCTBYIOLNE HA XXUBOTHbIX -
Knaccudukauus.

14. ConcTBa BeLECTB BTOPUYHOTO MeTabonmama pacTeHUi.

15. PactutenbHble 6enku, nentuabl U ankanovabl, TOKCUYHbIE ANSA XUBOTHbIX.

16. Mu1Ko3Mabl U CanoOHWHbI, TOKCUYHbIE OIS )KUBOTHbIX.

17. He6enkoBble aMMHOKUCIOTbI paCTEHUIN N APYrne TOKCUHbI PasfnyHbIX CTPYKTYPHbIX TUMOB.

18. lNuweBble geTeppeHTbl pacTeHumn

19. ATTpakTaHTbl pacTeHUN.

20. BewecTtBa ropMOHanbHOro Tuna, perynupyroLwme pocT 1 pa3sntme 6€cno3BOHOYHbIX.

21. dUTOSCTPOreHbl.

22. XeMOCTepunsHTbl, MyTareHbl 1 KaHLeporeHbl pacTeHun.

23. CTumynaTopbl NIOAOBUTOCTU, aHTUOBMNO3UTAHTBI U CUHOMOHLI PACTEHUN.

24. BelecTBa, onocpeaytolime BHyTPUBNOO0BbLIE B3aUMOOTHOLLEHUS MEXAY XXUBOTHBLIMM.

25. ®epoMOHbI 6ECMO3BOHOYHbIX.

26. PepoOMOHbI MO3BOHOYHbIX.

27. lNpakTnyeckoe ncnonb3oBaHne hepoOMOHOB.

28. TOKCUHBI XXMBOTHbIX 6GENKOBON NPUPOAbI

29. TOKCMHbI XXMBOTHbIX HEGENKOBOW NpUpPOoabI

30. PenenneHTbl XXMBOTHbIX.

31. KanpOMOHbI XMBOTHbIX.

19.3.4 MNMepeyeHb BONPOCOB K KONSTOKBUYMY-2

dakTopbl, onpeaenstoLwmne 3KONOrnMYecKyto ONacHOCTb 3arpsi3HAOLLMX BELLECTB.
lMocTynneHne n HakonneHne BeLEeCTB B XUBbIX OpraHn3Max.
Buabl TOKCMYHOCTM HA YPOBHE OpraHn3mMa 1 Ha KIeToO4YHOM YPOBHE.
[enctene meTannoB-kCEHOONOTUKOB U UX NPEBPALLEHNS B XXMBbIX OpraHu3max.
MecTvumabl: KNnaccMukaums, XMMMYeCcKoe CTPOeHne, AENCTBME Ha XNBbIE OPraHn3MmbI.
Monuumknnyeckue apomMaTmyeckue yrneBoaopoabl: XMMMYeckoe CTpoeHne, AeNCTBNe Ha
XWUBbl€ OpraHM3Mbl.
[MOKCUHBI: XMMU4eckoe CTpoeHNe, AEUCTBUE Ha XMBble OPraHn3Mbl.
Knaccudukauus 3arpasHiTenen no cnocobHocTu kK buogerpagaumn.
[Be dasbl bnoTpaHchopmaLnm KCEHOBUOTNKOB
0. Cuctembl GuoTpaHchopMaLnmn 3HOOMEHHBIX U YyXKEPOAHbIX BELLECTB B OpraHm3me
XMBOTHbIX. CTPOEHME MMKPOCOMAIbHbIX Lienen OKUCIEHNS BELLECTB.
11. ®dyHKuMoHupoBaHue uuToxpoma P450.
12. Peakuumun nepson asbl MeTabonuama KCEHOBMOTUKOB C yHacTuem uutoxpoma P450..
13. Peakuumn nepson dasbl meTabonuama KCEHOOMOTUKOB, NpoTEKaoLLMe BHE MUKPOCOM.
14. MHoxecTBeHHble popMbl LmToxpoma P450.
15. OCHOBHbIE peaKkLmn KOHblorauuu.
16. WHaykuma pepmeHTOB 06€3BpeXMBaHNA KCEHOONOTUKOB.
17. WHrmbuposaHue hepmeHTOB 06€3BpEXMBAHNSA KCEHOONOTUKOB.
18. Cs4sbiBaHMe, TPACMNOPT M BbiIBEAEHNE KCEHOOUOTUKOB.
19. WNameHeHue cTeneHn TOKCUYECKOro AencTand npm GuotpaHcgopmaumm KCeHOONOTUKOB.
20. TloHATME 0 BuoxumMmnyeckor agantauumun.
21. HekoTopble npuMepbl BUOXMMUYECKOM ajanTaunm pacTeHun.
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22. AganTaums XUBOTHbIX K PasfiIMyHbIM TeMnepaTypHbIM pexnmam.
23. ApanTtauum XUBOTHbIX K USMEHEHWI0 BOAHO-CONIeBOro banaHca.
24. ApanTauus K NpuUCcyTCTBUIO KUCnopoaa.

25. ApanTtaumm K rmnokcum

19.3.5 Tembl pecdepatoB-1 Kk pasgeny «B3auMOOTHOLLIEHMS MeXOY XUBbIMU OpraHn3Mamu,
ornocpenoBaHHble xemomMmeanaTopamm»

. Ponb annenonatnmn B dhopmmnpoBaHnmn n cMeHe pactuTerbHbIX COOBLLECTB.

. duToaneKkcuHbl.

. MexkneTouHast KOMMyHMKaUUS Y MUKPOOPraHU3MoB

. Ponb okpacku LBeTOB B OMbINEHNN pacTeHUN. XMMUYECKME OCHOBbI OKPacKmM LBETKOB
Pornb HekTapa v nbifbLbl B OMbIEHU pacTeHnid. MonmMHo3bI

. JKOrornyeckoe 3HayeHne TpaHCreHHbIX OpraHM3MoB

. OcHoBbl BocnpuaTua 3anaxoB. OCHOBbI apomaTepannm

. Ponb 3anaxa B onblfieHnn pacTteHun.

. ApoBuTtbie rpnbsbl

10. AHTUBNOTHKM, NX SKOJTOrMYECKas Posb

11. Ponb oepOMOHOB B >M3HM 0OLLIECTBEHHbLIX HACEKOMbIX

12 MpumeHeHne bepOMOHOB B CEMNbCKOM XO3ANCTBE

13. MuweBble aTTpakTaHTbl 6€CNO3BOHOYHbLIX U MO3BOHOYHbIX. OCHOBbLI BOCNPUSTUS BKyCa
14. TOKCUHbI NNECHEBbLIX rPUGOB

16. AHTMOKCUOAHTLI pacTeHni

17. NpuMeHeHne SO0B pacTeHUN B MeauLmHe

18. NpuMeHeHne S40B XUBOTHLIX B MeanumHe

©CONOORWN =

Kputepum oueHuBaHusa pedpepatoB: 1) yuuTbiBaeTCs KayecTBO coaepaHus paboTbl
(BocTmkeHne chopMynmMpoBaHHOM LIeNn 1 pelleHne 3agay uccrnegoBaHusi, NonHoTa packpbiTUs
TEeMbl, CUCTEMHOCTb MOAX0AA, OTPaXKEeHWe 3HaHWA NuTepaTypbl U PasnNUYHbIX TOYEK 3PEeHUs no
Teme, HOPMaTUBHO-NPaBOBbIX aKTOB, apryMeHTMpoBaHHOe OOOCHOBaHWE BbIBOAOB W
npeanoxexHun); 2) cobniogeHne cpoka BbiNONHeHWs; 3) COOTBETCTBME CoAepXaHus BblIbpaHHOM
Teme; 3) forvka, rpamoTHOCTb M CTUIb M3NOXeHus; 4) kavyecTBO odopmrieHns paboThbl;
Hanuume 1 NpaBUIIbHOCTb OPOPMIIEHUA WNMACTpaummn; 5) cobnogeHne 3agaHHoro obbema
paboTbl; 6) AOCTAaTOYHOCTb U HOBM3HA U3YYEHHOWN NUTEpaTypbl; 7) NPaBUNbHOCTb LUTUPOBAHUS;
NPaBUNbHOCTb OPOPMIIEHNST CMMCKA MCMONb30BaHHOW nuTepaTypbl; 8) Ka4ecTBO OTBETOB Ha
BOMpPOCHI Npy Ny6nMyHoON 3awmte paboTsbl.

Lkana oueHMBaHUA: OTIMYHO — COOTBETCTBME BbINOMIHEHUSA 3a4aHUs BCEM KPUTEPUSIM,
He4o4YeTbl MCnpaBreHbl N0 3aMeYaHuio NpenofaBaTens; XOpPOLOo - HECOOTBETCTBUE OOHOMY-
ABYM KpUTEPUSAM; yOOBNETBOPUTENBHO- HECOOTBETCTBME TPEM-YETBIPEM KPUTEPUSAM.

19.3.6 Tembl pedepaToB-2 Kk pasgeny «Ponb BeLlecTB BTOPUYHOrO MeTabonuama B
afjanTtauum K U3MeHeHUIo YCnoBui CyLLEeCTBOBaHUSA»

1. MexaHu3ambl agantaumMmM K COSNIEHOW Cpede Yy MOPCKUX KMBOTHBIX U COMeyCTOMYMBBIX
pacTeHui n bakTepui.

AfanTauum K )KU3HU B KUCITOPOAHOW cpefe. AHTUOKCUAAHTHI.

Cnocobbl agantauumn K runokcum.

MexaHn3Mbl agantaumm K NoBbILLEHUIO TeMnepaTypbl. PyHKLMM LLANEpPOHOB.
Cnocobbl aganTaumm K HA3KUM TemnepaTtypam.

MexaHunambl agantaumm K n3bbiTKy COSTHEYHOro cBeTa

Cnocobbl aganTaumm K COAepXaHUIo B cpeae 00UTaHns TSHKemMbIX METarsoB.
MexaHn3ambl aganTaumnm K TOKCUHaM.

Craguuv agantaumm K XpOHUYECKOW ankororbHOW MHTOKCHMKaLUMK.
MexaHu3Mbl aganTaumm K HapkOTUYECKUM BELLLIECTBAM.

CnocoObl aganTaumm 6akTepun K aHTUBUOTUKaM.
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19.3.6 TlpumepHble TecToBble 3agaHuA K pasgenam 3 «Bosgencrene XMMUYECKOro
KOMMOHEHTa cpefbl Ha XMBble opraHn3mbl» U 4 «TpaHchopmaums KCEHOOMOTMKOBY.

1. [leTokcmkaumnsa aTUNOBOMO CNMpTa B NEYEHM OCYLLIECTBAETCA CriegylowmmMmm nyTamu: a)
KOHbloraumemn; 6) MMKpocomMarbHbIM OKUCIIEHNEM; B) TMAPOIN3OM; ) HEMUKPOCOMAasbHbBIM
OKWUCIIEHNEM; ) MUTOXOHAPUANBbHBLIM OKUCIIEHVEM.

2. [Ina mukpocomanbHOro 06e3BpexXxnBaHnsa TOKCUYECKMX BELLECTB XapakTepHbl crneayoLimne
peakunn: a) cuHTes AT®; 6) rMOPOKCUNMPOBAHUE; B) OKUCIINTENBHOE AE3aMUHUPOBAHUE T)
TpaHCaMUHUPOBaHMe.

3. B npouecce HEMNKPOCOManbHOrO OKUCIIEHNSA KCEHOOMOTUKOB NPUHMMAIOT ydacTune
cnegywowme depMeHTbl: a) UMToXpoMm Bs; 6) ankoronbaernaporeHasa; B) UMTOXPOM Paso; T)
KCaAHTMHOKCKAA3a; €) MOHO- U AMaMUHOOKCHAA3bI.

4. NyTem MMKPOCOMasbHOIO OKUCINEHWS B MEYEHN NPOUCXOAMUT: a) TMAPOKCUIIMPOBaHME
KCEHOOMOTUKOB; 6) CUHTE3 XONEeCTEPUHA N CTEPOUAHBIX TOPMOHOB; B) OKUCIEHNE
aueTanbaernaa; r) CUHTe3 HeHachILEeHHbLIX XMPHbIX KUCNOT; 4) rMapOKCUNnMpoBaHne GUoreHHbIx
aMVHOB.

5. OnpepenuTe TOYKU NPUNOXEHUA TOKCMYECKOro AeNCTBUA LIMAaHNAOBA)
cynepokcugancmyTasa, aueTtun KoA, dpocdonunasa Az; 6) cynepokcmggmcmyTasa, katanasa,
LMTOXPOMOKCKAA3a B) LMTOXPOMOKCMAA3a, HUKOTUHaMugaaeHnHandykneotung (HAL) r)
LMTOXPOMOKCKAA3a, rekCoknHasa, nunoesas kucnoTa ) cypdakraHT, dhocdonmnasa A

6. Tokcuyeckoe genctene umaHmaoB obycrnoBneHo: a) 611okMpoBaHNEM NPOLLECCOB a3pOOHOro
OblxaHus B TkaHax 6) B3aMMOAenCcTBMEM LiMaH-MoHa C anbierngamm n KeToHamu B)
AHTUXONIMHACTEPA3HbIM AENCTBMEM I') B3aUMOLENCTBUEM C TUONOBbLIMU hePMEHTaMM

7. HenocpeaCTBEHHOM ,,MULLIEHBID” LiIMAH-MOHOB B OpraHn3me sBMSIIOTCA a) aToM Xernesa
remornobuHa 6) atom xenesa okcuremorriobuHa B) atom xenesa LMTOXPOMOKCHMaashbl )
@HWOHHbIN LEHTP XONMHAaCcTepasbl.

8. AHTMOOTHBIN 3hdekT TMocynbdara HaTpUsi MPU OTPaBEHUN LaHMaaMmn obyCIoBIIEH: a)
pasrpy3Kow Lienu TKaHEBOro AbiXxaHus OT U30bITKa NPOTOHOB 6) LWYHTMPOBAHWEM AblXaTenbHOM
LEenn Ha YpoOBHE LMTOXPOMOB B) CTOMKOW HEMTpanu3aumen umaHngos ¢ obpasoBaHue
LUNaHIMAPVHOB ) BPEMEHHbIM CBA3bIBAHMEM LiMaHNO0B 3a cHeT obpasoBaHus
unaHMeTremMornobuHa; 4) CToMKon HenTpanusaumen LmaHnaoBs ¢ o6pasoBaHNEM TUOLIMAHATOB
9. WcToyHnkamu oTpaBneHus nectmumaammn moryT 6biTb: a) camu sgoxmmukaTel; 6) Boaa; B)
nuLeBble NPOAYKTbI; I') CENMbCKOXO3ANCTBEHHbIE PACTEHNUS; A) LOMALUHNE XUBOTHbIE.

10. B opraHuam 4yenoBeka nectuumnabl MOryT noctynaTb Yepes: a) AbixaTernbHble nyTu; 6)
XenygouHO-KULWEYHbIW TPaKT; B) KOXY; I') CrIM3UCTble 000M0YKM; A) NnaueHTy.

11. TOKCUYHOCTb NECTMLMOO0B 3aBUCUT OT: @) XMMUYECKOW CTPYKTYPbI; 6) KOHLEHTpauuu; B)
PUNKO-XMMUYECKMX CBOWCTB (NeTy4ecTb, CTOMKOCTb); ') ANUTENBbHOCTU BO3AENCTBUSA; ) NyTen
NOCTYNSIEHNSI B OPraHU3Mm; €) Bce NEPEYNCIIEHHOE BEPHO.

12. Akapuungpl — 3T0 S40XMMUKaTbl, Mcnonb3yowmeca anga 6opbbbl C: a) Bogopocnamu; 6)
COPHbIMUN pacTeHMsIMU; B) Knewiamu; 1) rpbidyHamu; 4) 6akrepuamu.

19.4. MeToanyeckue martepuanbl, onpegensiowme npoueanypbl OLUEHUBAHUA 3HAHWUMN,
YMEHMHW, HaBblKOB U (Unu) oOnbiTa [EeATEeNIbHOCTU, XapakTepusywLwmx ITanbl
¢hopMmupoBaHUA KOMNEeTEeHLUN

OueHka 3HaHUW, YMEHUM W HaBbLIKOB, XapakTepusyllwass aTanbl  (opMUPOBaHNS
KOMMETEeHUUA B pamKax W3yvyeHUs OUCUUMIMHBbI OCYLECTBNSAETCHS B Xode TeKkywen u
NPOMEXYTOYHOM aTTecTaunii.

Tekywaa atrectaunsa NpoOBOAUTCS B COOTBETCTBUM C [1onoxeHnemM o TekyLlen atrectaumm
obyyvarowwmxca no nporpaMmmam Bbicllero obpasoBaHus BoOpOHEXCKOro rocygapcTBEHHOro
yHuBepcuteta. Tekywas aTrectaums nposBoautca B dopmax: YCTHOro  ornpoca
(vHaMBUAyanbHbIA ONPOC MO UTOram BbIMNOMHEHUA NabopaTopHbIX 3a4aHUN, UHOUBMAYANbHbIN
ONpocC B XOA4e KOMMoKsvMyma), 3awmtbl pedepaToB, NUCbMEHHbIX paboT (nabopaTopHbie
paboTbl). Tembl pedepaToB pacnpenensitotcd Ha MepBOM 3aHATMM, rOToBble pecdhepathbl
cOalTCHa B COOTBETCTBYHOLLUME CPOKM, B MOPSAKe, YCTaHOBNEHHOM TeMown pedepata. Pedepat
nocne npoBepKM npernogasatenem odopmrnseTca B BuAe npeseHTaumMm n obcyxpgaeTca Ha
3aHATMM B TeyeHne 10-15 mMuHyT. KpuTepum oueHmBaHUA npuBedeHbl Bbiwe. [lomMumo



MHOMBUAYanbHBIX OLEHOK, MCNOMb3YTCS ONMOHUPOBaHWE CTyAeHTaMu pedepaToB Apyr Apyra
N peLieH3MpoBaHNEe OTBETOB Ha KOJMOKBUYME. OLEHUBAHWS NPUBELEHbI BbILLE.

MpomexyToyHass aTTecTauusi npoBoaAUTCA B cOOTBeTCTBUM C  [lonoxeHuem o
NPOMEXYTOYHOIN aTTecTaumm oby4atoLmMxcs No NporpamMmam BbicLLEro obpasoBaHus.

KoHTponbHo-u3MepuTenbHble Matepuarbsl NPOMEXYTOYHOM aTTecTauun BKovaloT B cebs
TeopeTnyeckne BOMPOCHI, MO3BOSMSIOLME OLEHUTb YPOBEHb MONyYeHHbIX 3HaHWWA. Kaxabli
ouneT cogepxuT gBa Bonpoca. Mpu npoBegeHMM NPOMEXYTOYHOW aTTecTauun y4uTbiBaloTCS
pesynbTaTtbl Tekylen attectauuu. [pu oueHMBaHUW WCNONb3yeTCcs KayeCTBEHHas Lukana
oueHok. Kputepun oueHnBaHWs NpyBeaeHb! Bbille.

OueHka chOpMMPOBAHHOCTN KOMMETEHLMIA ANst Tex oby4alolmMxcsi, KOTopble MponycKanm
3aHATMS U He y4yacTBoOBanu B MPOBEPKE KOMMETEHLUWUA BO BPEMSI U3YYEHUSI OUCLUNIUHDI,
NpoBOAUTCS MNocre MHAMBUAYyanbHOro cobecefoBaHUs C MpenogaBaTterieM no MponyLeHHbIM
WM HEe YCBOEHHbIM OOyvyaloWwMMcs TemMam C nocreaylowenn OLEHKOW CaMOCTOSITENbHO
YCBOEHHbIX 3HaHMI Ha 3a4eTe B Nopsiake, yCTaHOBIIEHHOM AeKaHaToOM.



