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PABOYASA NPOrPAMMA YYEEHOW OUCLUUNMITNHDI

B1.B.07 TeopeTu4yeckme OCHOBbI U 3KCNEePUMEeHTaNnbHaa XUMUs GMONTOrM4eCKN akKTUBHbIX

coeAUuHeHun
Kod u HaumeHogaHuUe ducyumnuHbl 8 COOM8EMCMaeuUU ¢ y4ebHbIM rraHoM

1. Kog v HaumeHOBaHMe HanpaBreHUs NoAroToBKK/cneynanbHOCTU:
04.03.01 Xumusa

2. Mpodmnb noaroToBku/cneunanmnsayms: TeopeTmyeckasa u aKCnepmMeHTanbHas XMuMmus
3. KBanudumkauusa (cteneHb) BbiNnyCKHUKA: 6akanaep

4. dopma ob6y4eHus: oyHas

5. Kachepgpa, oTBevaroLwas 3a peanmsaymio QUCLUMNIUHbI: OPraHNYeCcKon XMmMmm

6. CoctaButenu nporpammbl: Ctonnosckass Hagexaa BnagumupoBHa, K.X.H., gou,.

7. PekomeHAoOBaHa: Hay4YHO-MEeTOONYECKMM COBETOM XMMUYECKOro dakynbTeTa, npoTokon Ne
301 19.03.2020

ommemku o npoOsIeHUU 8HOCSIMCS 8PYYHY0)

8. YueOHbIn roa: 2023-2024 CemecTtp(bl): 7



9.Ulenn u 3apgaum y4eOHOW AUCLUUNINMHBLI: Ha OCHOBE COBPEMEHHbIX TEOPEeTUYECKUX
npeacTaBnNeHNn 0 XMMUYECKMX NpoLeccax, NPoTeKaoLWmX B XNBbIX opraHnamax cbopMmnpoBaTb
y CTYAEHTOB Hay4Hyto 6a3y Ansi OCBOEHWUS NMocneayrLmMx U cneumanbHbiX NpodeccnoHanbHbIX
AVNCLUMIINH.

CTyOeHT JoMmKeH UMeTb NpeacTaBrneHnst 06 OCHOBHbIX XXM3HEHHO-HEOOXOANMbIX COEeAMHEHUSIX
— aMWHOKMCROTax, yrneeBodax, nMnuaax M HYKNEeMHOBBLIX KUCMOTaX, OCHOBHbIX XMMMW4YeECcKue
npouecchl, MNPOoTeKalWMUX B XUBbIX OpraHM3Max M COBPEMEHHbLIX MNPUKNaAHbIX acnekTax
onoxnmMmmm.

10. Mecto y4yeb6HOM AucumnnuHbl B cTpyktype OOIl: (obs3atenbHas 4yacTb WNKM 4YacTb,
dopmmpyemas yyacTHMKamu obpasoBaTefbHbIX OTHOLWEHUn (BapuatuBHasa) 6noka b1, «k
KOTOPOW OTHOCUTCS OUCUMMNNNHA;, TPebOBaHUA K BXOOHbIM 3HAHUAM, YMEHWAM W HaBblKaM;
ANCUMNIINHBI, 4518 KOTOPbIX AaHHAs ANCUMNIIMHA ABNSETCA NpeaLlecTBYOLLEN)

AvcumnnuHa oTHOCUTCA K BapuMaTuUBHOWM 4YacTu 6noka Bb1. [Ina uadyyeHuns kypca Heobxogaumbl
3HaHWs, NOSyYEHHbIE MPU MNPOXOXOEHMM KYpPCOB OOLLEN U HEOPraHMYECKON XUMUW, (PU3KKK,
domamyeckon xmummumn, Gnonormm ¢ OCHoBamMu 3KONOMMK, opraHmyeckon xmmun. Matepman Kypca
CNY>XUT OCHOBOW ANsi pOpMMPOBaHMS 3HAHUW HABLIKOB APYIMX XMMWUYECKUX OUCUUNIIMH (XUMWUK
BbICOKOMOEKYIISIPHbIX COEOUHEHUA, XMMUYECKON TEXHOSOMMU, KONMMOUOHOM XMMUKM), a Takke
ANA ganbHenLWwen cneuanuaaumm B 06n1actm opraHM4Yeckon XMmMmm.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUSA MO AUCLMNIMHE/MOAYNIO (3HAHUSA, YMeHUA,
HaBbIKK), COOTHECEHHbIE C MSIaHUPYEMbIMU pe3yrnbTaTaMu OCBOEHUsi ob6pa3oBaTenbHOU
nporpaMmmbl (KOMNEeTEeHUMSAMU BbiNMYyCKHUKOB):

Kog HasBaHue Koga(bl) WHamnkaTtop(bl) lMnaHnpyemble pesynbTaTtbl 06y4eHns
KOMMeTeHUMU
MKB-1 | CnocobeH MKB-1.1 | O6ecneumBaet cbop | 3HaTb:
nposogutb  cbop, Hay4yHO-TEXHWYECKOW | -  CTaHAapTHble  MeToAbl BblOeneHus,
aHanus " (HayuyHOR) nonyyeHus, naeHTMdUKaUnuM n nccnegoBaHus
06paboTKy Hay4HO- WHopmauuu, CBOWCTB OMOMOrNYeckn akTUBHbIX BELLECTB;
TEeXHUYECKON HeoOxoguMMon  Ons | - MeToAbl NNIaHUPOBaHUSA SKCMepUMeHTa.
(HayuHoR) peLueHus 3ajad | - NCTOYHUKU Hay4YHO-TEXHNYECKON
UHopmauuu, nuccnenoBaHus, nHdopMaumKn, KypHanbl OTEYECTBEHHON U
Heobxoammon ansd nocTaBfeHHbIX MeXAyHapOoAHOW Hay4yHOW NepuoauKK, OCHOBBI
peLueHns 3agay cneunanmcTom noucka naTeHTHOW MHopMaLuy;
XMUMUYECKON bonee BbICOKOW | YMeTb:
HanpaBneHHOCTMH, KBanudmvkalmm - OCYLLEeCTBMATb MOUCK Hay4YHO-TEXHUYECKON
nocTaBneHHbIX [MKB-1.2 | CocTtaBnser WMHpopMaLnm ¢ NCNonbL30BaHNEM PeCypcoB
crneumanucTom aHanuMTU4eckumn cetn NHTepHeT, 6a3 gaHHbIX; 0PopMNAThL
bonee BbICOKOW 0630p NMTepaTypHbIX | OTYET O pesynbTaTax noucka nHpopmauuy;
KBanudmkaumum WNCTOYHUKOB no | Bnagetb:
3aJaHHON TEMaTUKe, | - MpuemMaMym Mnoucka Hay4YHO-TEXHUYECKON
odhopMnseT OTYETDI nHdopmMauMm ©“  MeTogaMu  COCTaBfeHus
o} BbINOMHEHWN | OTYETOB O pe3yribTaTax MNoucKa;
Hay4HoO- - HaBblkaMy MNNaHUPOBaHWS, aHanu3a u
uccnenoBaTenbckMx | 0606LeHnsa pe3ynbTaTos.
3aJa4 nNo 3aJaHHOn
dopme
MKB-2 | CnocobeH MKB-2.1 | CnocobeH 3HaTb:
npoekTMposaTb MU NnpoeKkTMpoBaTb - MeToAbl BblAeneHns BUonornyeckn akTMBHbIX
OCYLLEeCTBNATb HarnpaBneHHbIN BELLECTB;
HanpaBneHHbI CUHTE3 XWUMWYECKMX | -  OCHOBHble  Buornornyeckne  yHKUMU
CUHTE3 XMMMWYECKMX CoefMHEHWI C | BMonorMyeckn akTUBHbIX BELLECTB;
coeavHeHuNn c 3agaHHbIM Habopom | - XUMUYeECKME CXeMbl OCHOBHbIX
3a4aHHbIM CBOWCTB B pamkax | BMOXMMMUYECKUX NpOoLeCcCoB;
HabopoMm CBOWCTB B nocTaBneHHOMN YMeTb:
pamkax 3agauu - NPOBOAUTb MPOCTblE XMMUYECKNE OMbIThbl MO
nocTaBneHHoON IMKB-2.2 | CnocobeH npegnaraemMbiM  MeTogukam C  y4acTuem




3agaum OCYLLEeCTBNATb B1onorMyeckn akTUBHbIX BELLECTB;
HanpasrieHHbIN - NpoBOAMTb  MHOrOCTaAUMHbBIA ~ CUHTE3
CUHTE3 XUMWYECKMX | BMoMNornyeckn akTUBHbIX BELLECTB;
coefMHEHUN no | - obpabatbiBaTe pe3ynbTaTbl 3KCNEPUMEHTA;
3agaHuvio - NnaHupoBaTb 9KCMEPUMEHT Ha OCHOBe
cneumanucta bonee | aHanusa nuTepaTypHbIX OaHHbIX;
BbICOKOM - aHanusupoBaTb K obobwartb pesynbTaThl
KBanudukaumm aKkcnepumMmeHTa, hopMynmMpoBaTh BbIBOAbI.
- NnaHupoBaTb KOMMMNEKC MeTOoO4OB Ans
BblOENIEHNST VMHTEpPECYLWEero KOMMOHEHTa w3
cmecu OpraHN4yeckux coeavHeHUN,
onpegenstb YNCTOTY OpraHM4yecknx
coeINHEHN;
BnapeTb:
- TexHukon nabopaTtopHbIX paboT, npuemamu
CMHTE3a M BblgeneHuss  Guonorndecku
aKTMBHbIX BELLECTB;
- 6GasoBbiMM  npuemamm  paboTbl  co
CTaHOapTHbIM " crneunannampoBaHHbIM
nabopaTtopHbiM obopydoBaHMEM ANsl CUMHTE3a
BMonorMyeckn akTUBHbIX BELLECTB;
- TEXHWKOM BOCMPOU3BEAEHUSA CTaHAAPTHbIX
METOAMK CMHTE3a W BblaeneHns drnonornyecku
aKTMBHbIX BELLECTB.
MKB-3 | CnocobeH MKB-3.1 | 3HaeT 1 MoxeT | 3HaTb:
ucnonb3oBaTtb NPUMEHSATb Ha | - CTaHAapTHble MeTOoAbl aHan13a
COBpPEMEHHbIE npakTuke OpraHN4yeckux coeaANHEHMN, 0COBEHHOCTH
3KCnepuMeHTanbH COBpPEMEHHbIE aHanusa 6MonornYeckn akTUBHbIX BELLECTB;
ble W pacyeTHo- aKcnepuMeHTarnbHble | - 0COBEHHOCTM cnocoboB naeHTndrKaumnm
TeopeTnyeckune mMeToabl ans | Guonormyeckn akTMBHbIX BELLECTB;
MeToabl ans yCTaHOBIEHUS - MeTofbl 06paboTkn N aHanNn3a NepBUYHOIro
yCTaHOBIEHUS CTPYKTYpbI 3KCNepuMeHTanbHOro MaTtepuana no aHanusy
CTPYKTYpbI n XUMUYECKMX B1onorMyeckn akTUBHbIX BELLECTB;
nccnegoBaHus coefMHEHWI - XpomaTorpaduyeckne MeToabl aHanumsa u
peakuMOHHON MKB-3.2 | CnocobeH wu3yyaTb | pasgeneHns coeMHeHU: TOHKOCoNHas v
cnocobHocTn pPeaKUMOHHYHO KOMNOHOYHasa xpomaTtorpadus,
XUMUNYECKUX CNOCOBHOCTb BbICOKO3(O(PEKTMBHAA XKMAKOCTHAsA
coeguHeHMn  nogd XUMUYECKMX Xpomartorpadgusi, rasoBas xpomaTorpadus;
PYKOBOACTBOM CoeMHEHWI c | - cnocobbl nonyvYeHns MHopmauum o
cneynanucta NPYMEHEHNEM CTPOEHUN N CBOWCTBAX BELLECTB MeTo4amu
bonee BbICOKOW TUNOBbIX YO-, UK-, AMP-cnekTpockonum, macc-
KBanudmkaymm 3KCMepMMEHTarbHbIX | CMEKTPOMETPUN;
" pacyeTHo- | - MPUHLMNUanbHOe YCTPONCTBO COBPEMEHHbIX
TEOPETUYECKMX aHanUTM4eckux NpMbopoB, NPUMEHSIEMbIX B
MeToa0B pasnuyHbIX METOAAX aHanusa,

METPONOMMYECKNE XapaKTEPUCTUKN
obopyaoBaHus - BOCNPOU3BOAUMOCTb,
TOYHOCTb, Npeaen obHapyXeHus,
MOrpeLLHOCTU U3MEPEHMUST aHANUTUYECKMX
CUrHarnoB 1 cnocobbl yCTpaHeHUst NPUYnH
norpeLuHoCcTen.

YMeThb:

- BblbMpaTbh MeToAbl AUArHOCTUKM
BGMONOrMYeckn akTUBHbIX BELLECTB, MPOBOAUTL
CTaHAapTHbIE U3MEPEHUS;

- obpabaTtbiBaTh pe3yrnbTaThl 3KCNEPUMEHTA;

- MAaHUPOBaTb 3KCMEPUMEHT Ha OCHOBE
aHanmsa nUTepaTypHbIX AAHHbIX;

- aHanuanposaTb M 06006 aTh pe3ynbTaThl
aKcnepuMeHTa, (hopmMynmpoBaTh BbIBOAbI.

- FOTOBUTb 0OBbEKTHLI aHanm3a 1 NPoBOANTb
aHanua - onpeaenaTb rpaH1Lbl NPUMEHMMOCTU
OTAENbHbIX MHCTPYMEHTarbHbLIX METOAOB
aHanusa ans nccnenoBaHus CTPYKTYPbI U




CTPOEHMS BELLECTBa;

- OCYLLEeCTBNATb METPONorn4yeckyo obpaboTky
pe3ynbTaToB aHaNUTUYECKUX U3MEPEHNNA,
OueHMBaTb ee JOCTOBEPHOCTb;

- MMAaHNPOBaTb KOMMNIEKC (PUINKO-XUMUYECKMX
METOAOB NccneaoBaHnsi, HEOOXOAMMbIV AN
[OCTOBEPHOIO YCTaHOBMEHUSA CTPYKTYPbI
B1onorMyeckn akTUBHbIX BELLECTB;

- Ha OCHOBaHWUK KOMMMEKCca CNeKTpanbHbIX
OaHHbIX yCTaHaBNMBaTb CTPOEHME
BMONorMyeckn akTUBHbIX BELLIECTB.

BnapeTb:

- TeXHNKomn nabopaTopHbIX paboT, npyuemamu
aHanusa 6MonNornYeckn akTUBHbIX BELLLECTB;

- 6a3oBbIMU Npremamu paboTbl Co
CTaHAapTHbIM M cneunanmampoBaHHbIM
nabopaTtopHbiM ob6opyaoBaHMeM Ansd aHanmsa
BMONorMyeckn akTUBHbIX BELLECTB;

- TEXHUKOWN BOCMPOU3BEAEHUS CTaHAAPTHbIX
METOAMK aHanm3a OMonornYeckn akTMBHbIX
BELLECTB;

- IpUemMamMm aKCnepuMeHTanbHOro
nccrnegoBaHusi, perucTpauum aHanmuTUIecKnx
CWrHarnoB Ha COBpeMeHHOM 0b6opyaoBaHuK;

- OCHOBHbIMM NpPUEMaMu W anropuTMammu
aHanusa cnekTpanbHON HGopmaumm.

12. O6beM AUCUMNIIMHDbI B 3a4€THbIX eanHuUax/yac.(s coomsemcmesuu ¢ y4e6HbIM rnaHoMm) —

3/108.

dopma NpoMeXXyToOHHOM aTTecTauumn andpdepeHUMpoBaHHbIA 3a4€eT, 3K3aMEH.

13. Bugbl y4yebHoM paboTbl

TpyooeMKkocTb
Bug yuebHom paboThbl Bcero Mo cemectpam
Cemectp Ne7

AyauUTOpHbIE 3aHATUS 90 90

nekumm 36 36
B TOM 4uChe: npakTuyeckme 0 0
nabopaTopHble 54 54
CamocTosiTenbHas paboTta 18 18
B TOM 4ymche: KypcoBas paboTta (MpoekT) 0 0
dopma NpomMeEXyTOUYHOW aTTecTaumm 0 0

(3a4em c oyeHkol, KP.)
UToro: 108 108




13.1. CopepxaHue QUCLMUNIIUHBI

n/n

HaumeHoBaHue pasaena
OUCLMMNIUHBI

CopepxaHue pasgena guCunniivHbl

Peanusauus
pasgena
OUCUMMMNUHBI C
NOMOLLLbIO
OHNamnH-Kypca,
JYMK *

1. NNekuun

1.1

Mpeamet Groxumum.
BeeneHune B xumuio
B1onorm4eckmx NpoLEeccos.

VcTopus passutusa buoxmmun. MNpeamer,
CTPYKTYpa, OCHOBHbIE NMOHATUS Buoxmmmn. 3agaym
Broxmmnmn. NponcxoxaeHne xn3Hu Ha 3emre.
Brvonorunyeckasa asontouund. YpoBHu
nccneaoBaHmst XXNMBOWM Npupoabl.

1.2

XMMMNYECKNI COCTAaB KMBbIX
OpraHn3moB

XVIMWYECKUI COCTaB XMBbIX OPraHn3MoB,
3MneMeHTHbIN cocTaB. CTPYKTYPHO-XMMMUYecKkas
opraHM3aums Xneown kneTku. Pasmepsbl, bopma u
MorekynsapHas macca Guomonekyn.

1.3

XusHeHHo-HeobxoaMble
coeauHeHus.

AMUHOKMCNOTHI. [POTENHOrEHHbIE U
HENPTEMHOreHHbIE aMUHOKNCNOTLI. [lenTnabl.
MpocTtble n cnoxHble 6enkn. Knaccmdukaums,

BuropyHKkumMn. PepmeHTbl. XMMudeckasa npupoga
depmeHToB. MexaHu3ambl 4eNCTBUS (PEPMEHTOB.
Crtaguu bepmeHTaTUBHOrO Katanuaa. Perynauns
aKTUBHOCTM hepMeHTOB. ButamuHbl yenoseka,
XNpopacTBOpUMbIE, BOLOPACTBOPUMBIE.
Butamepsbl. NMpoBruTamuHbl. Buometannsi,
MeTannbl Xu3Hu, onodyHkuun. NMopdunpuHbl 1
poaCTBEHHble coeiHeHUs. 'eMonpoTenHsl.
Yrnesoabl. PyHKLUN U CBOWCTBA YrNeBogoB.
MoHocaxapwgbl, onurocaxapugpl, nonmcaxapugbi.
Knaccudmkauus, 6uonormnyeckas ponb. Jlunmnasbi.
OMbInsieMble U HEOMbINAEMbIE NUMNUAbI.
Xummnyeckas npupoga, pyHKumn. FopMOHbI.
Wepapxus perynaTopHbIX CUCTEM.
Knaccudumkaums, cxema ENCTBUS FOPMOHOB.
"OpMOHbI NeNTUAHOM NPUPOAbI, CTEPOUAHBLIE
rOpPMOHbI. PUTOrOPMOHbI. HyKINEeMHOBbIE KUCIOThI.
OHK n PHK. CTpykTypa HYKNEeuHOBbIX KWMOT.
CTpyKTYypHO-bYHKLMOHaNbHas opraHm3aums
monekyn OHK. CtpykTypHO-byHKLMOHaNbHas
opraHusauna monekyn PHK. 'eHeTuyeckuin koa.
PnbocomHbI cnHTe3 Bernka.

1.4

OcHoBbI G1O3HEPreTHKN.

OcHoBbl 61MoaHepreTukn. Metabonuam.
AHabonuam. Katabonuam. Bsanmocsssb
kaTabonuTuyecknx U aHabonuTuyeckmx
npoueccoB. brnonornyeckoe okucneHme.
ObixateneHas uenb. O6wmi NyTe KaTabonunama.
Unkn Kpebca.

OOBMEH HyKMenHOBbIX KUCHOT. BrocuHTes
NYPUHOBLIX U MUPUMUOVNHOBBLIX OCHOBAHWUI U
Hykneotngos. O6mMeH 6enkoB 1 aMUHOKMUCIIOT.
'maponus 6enkos. Katabonmam ammHOKMCNOT.
BroreHHble amuHbl. OpHUTMHOBBLIN LK. OBMeH
yrnesogos. [nukoreHes. [MNMukoreHonms.
KaTtabonuam rrwoko3sbl. BMocMHTE3 rMoKo3bl.
doTtocuHTes yrnesoaos. Ctaguun boTocuMHTE3A.
O6MeH NMNnaoB..

1.5

MpuknagHble acnekTbl
onoxummn.

"eHHas UHXeHepust U BoTexHonormsa. XuMmums
nekapcTBeHHbIX BelecTB. OCHOBbI KITMHUYECKOM
onoxummun.

https://edu.vsu.ru/
course/view.php?i
d=15692
TeopeTtuyeckue
OCHOBBI 1
aKcnepumeHTarnb
Has XMus
Buonormyecku
AKTMBHbIX
COeaVHEHUIA

2. JlabopamopHbie pabombl

21

MpeameT Guoxummm.
BBepneHue B xumuio

NcTopus passutus Guoxumun. Mpeamer,

CTPYKTYypa, OCHOBHbIE€ MOHATUA oroxumun. 3agaum

https://edu.vsu.ru/

course/view.php?i




OronorMyecKknx NpoLIeccoB.

oroxmmunn. NponcxoxaeHue Xx13Hu Ha 3emne.
Buonornyeckas aBonoLms. YPOBHU
nccnenoBaHms XXUBOW NpUpoabI.

2.2

XMMMNYECKNI COCTAaB KMBbIX
OpraHn3moB

XMUMUYECKMI COCTaB XUBbIX OPraHU3mMoB,
anemMeHTHbIN cocTaB. CTPYKTYPHO-XMMUYeckas
opraHusaumsi xxmBon knetku. Pasmepsl, opma u
MOIeKynsipHas macca Guomonexyrn.

2.3

XusHeHHo-HeobxoauMble
coeauHeHus.

AMUHOKMCNOTLI. [1pOoTEenHOreHHbIe n
HenpTeMHOreHHble aMUHOKNCNOTLI. [lenTnabl.
MpocTble u cnoxHble 6enkn. Knaccudukaums,

BrodyHKUMN. DepmeHTbl. XumMmudeckasi npupoaa
dhepmeHTOB. MexaHu3mbl eNcTBUS (DEPMEHTOB.
Ctaguu bepmeHTaTUBHOrO Katanuaa. Perynauus
aKTMBHOCTM (hbepMeHTOB. ButamuHbl Yenoseka,
XNpopacTBOpMMbIE, BOOOPaCTBOPUMbIE.
Butamepbl. MNposutamunHel. Bruometannsl,
MeTannbl Xu3Hu, onodyHkuun. NMopdunpuHbl 1
POACTBEHHbIE COeANHEHNs. [eMOonpOTEUNHBI.
Yrnesogbl. PyHKLUUN 1 CBOWCTBA YrNeBOOOB.

MoHocaxapwabl, onurocaxapuapl, nonmcaxapuabi.

Knaccudmkauus, 6uonornyeckas pons. Jlunmuaebi.
OMbINngemMble ¥ HEOMbINSEMbIE NMNUABI.
Xvmundeckas npupoga, PyHKUMN. TOPMOHbI.
Nepapxusi perynatopHbIX CUCTEM.
Knaccudwmkauns, cxema 0encTems ropMOHOB.
"OpMOHbI NENTUAHOM NPUPOAbLI, CTEPOUAHBIE

FOPMOHbI. q)I/ITOFOpMOHbI. HyKJ'IeVIHOBbIe KNCNOTbI.

OHK n PHK. CtpykTypa HyKNemHOBbIX KMIOT.
CTpyKTYypHO-(pyHKUMOHaNbHas opraHusaums
monekyn [OHK. CTtpykTypHO-dyHKUMOHanLHas
opraHmsauma monekyn PHK. N'eHeTnyeckuii koa.

PubocomHbI cnHTes bernka.

2.4

OcHoBbI B1O3HEPreTUKN.

OcHoBbl 6noaHepreTukn. Metabonmam.
AHabonunam. Katabonuam. Bsanmocesasb
KaTabonUTUYeCcKMx 1 aHabonnTUYeCcKnx
npotieccos. bronornyeckoe okmcnexue.
ObixateneHas uenb. O6wmi NyTe KaTabonunama.
Unkn Kpebca.

OOMEH HyYKNeNHOBbIX KUCHOT. BrocnHTe3
NYPUHOBLIX U NMPUMUONHOBBLIX OCHOBAHWUIA U
Hykneotngos. O6mMeH 6enkoB 1 aMUHOKUCIOT.
Mmaponus 6enkoB. Katabonuam aMmMHOKAUCIIOT.
BuoreHHble aMmuHbl. OpHUTMHOBBLIN LK. OBMeH
yrnesogos. [nukoreHes. [MNMukoreHonums.
Katabonuam rnwoko3bl. BUOCKMHTE3 rMoKo3bl.
doTocuHTe3 yrnesogoB. CTagmmn oToCHMHTESa.
O6MeH nnnNnaos.

25

MpuknagHble acnekTobl
onoxmmmn.

"eHHas uHXeHepusi U BoTexHonorms. XuMmms
nekapcTBeHHbIX BellecTB. OCHOBbI KITUMHUYECKOM
onoxummun.

d=15692
TeopeTnyeckne
OCHOBBbI U
3KCMnepuMeHTarb
Hasi XuMus
Ouvonornyeckn
aKTUBHbIX
COoeVHEHUN

* Mpu peanusayuu c npumeHeHuem JOT




13.2. Tembl (paspenbl) AUCLUUNIIUHBI U BUALI 3aHATUN

Buabl 3aHsATUIN (4acoB)
Ne HanmeHoBaHne Temsbl
CamocTosiTenbHas
n/n (pasgena) oucumnmmHbl Jlekumm JlabopatopHble paGora Bcero
Mpegomet Gnoxmmunn. BeegeHne
1 B XUMUIO BMONOrnN4YecKux 2 3 2 7
npoLeccoB.
XUMNYECKNI COCTaB XNBbIX
2 OopraHM3amoB 6 9 2 17
Kn3HeHHO-Heobxoanmble 10 15 5 30
COENHEHNS.
OcHoBbI 6GUO3HEPreTUKN. 12 18 5 35
5 I'IpMKn6ap,Hb|e acnekThl 6 9 4 19
NOXUMUN.
WTtoro: 36 54 18 108

14. MeTogunyeckue ykasaHusa Ans odby4yarLmxcs no 0CBOEHUIO ANCUUNITUHbI
(pekomeHOayuu 0byqarouwuMcs o 0C80EHUK0 duCyUNIUHbL: paboma ¢ KOHcrekmamu nekyud, npe3eHmayuoHHbIM
MamepuaroMm, 8bIrosIHEHUE Mpakmu4Yeckux 3adaHut, mecmos, 3adaHuli mekyuweli ammecmauyuu u m.o.)

B yyebHOM npouecce ncnonbayotca crnegyowme dopMbl paboTbl:

- NpoBefeHne Nnekunn,

- NpoBegeHne nabopaTtopHbIX paborT,

- BHeayanTopHasi camocTtosTenbHas paboTta CTyaeHTOB.

OpraHusaunoHHasa CTPyKTypa NEKLNOHHOMO 3aHATUS:

1. dopmynunpoBka TeMbI, Lienen 3aHATUsS, NOCTaHOBKa NpobrnemMHoro Bonpoca.

2. PasbsAcHeHne BOMPOCOB TEOPETUYECKOro W MNPaKTUYEeCKoro nnaHa pAans  pelueHus
NnocTaBfeHHON Npobriemsbl.

3. PaccmoTpeHune nyten pelueHns npobnemMHoro Bonpoca Ha KOHKPETHbIX MpuMepax.

4. 3aknoyeHne, hopmynnpoBKa BbIBOOOB.

5. ®dopmynunpoBKa 3agaHna ana caMoCToATeNbHON JoMallHen paboTel. O3ByYMBaHUE TEMBbI
cnenyoLwero 3aHATus.

OpraHnsaunoHHas CTpyKkTypa nabopaToOpHOro 3aHATUSA:

1. dopmynunpoBKa Lienemn 3aHATUSA 1 OTBETbI Ha BONPOCHI CTY4EHTOB.

2. O3HakoMneHue ¢ TeopEeTUYECKON OCHOBOW paboThbl, OCHOBHBIMU NPUEMaMM Y TEXHUKON
6esonacHocTu npu paboTe ¢ ucnonb3yeMbiMy Npubdopamn N peakTMBamm.

3. BbInonHeHne akcnepuMeHTanbHOM Yactu paboThbi.

4. ObpaboTka akcnepnuMeHTanbHbIX pe3ynbTaToB U NpeaocTaBneHne ux ans npegsaputensHon
NpOBEpPKN NpenoaaBaTento.

3awmta nabopaTtopHon paboTbl NPOBOAUTCA C LENbl BbISBEHUS YPOBHA OCBOEHUS
MaTepuana no TemaTuke paboTbl, CMOCOBHOCTU AaTb MpPaBUIIbHYK TPAKTOBKY pesynbratam,
NOSTly4YEHHbLIM MpPU BbIMNONHEHUN paboTbl. 3awmuTa paboThl 3aknovaeTcs B odpopMineHumn pabor,
yCTHOW OGecepe npenogaBaTtenst CoO CTyQeHTOM MO MofydYeHHbIM B paboTe pesynbTataMm wu
OCHOBHbIM TEOPETUYECKMM MOHATUAM NO TEME paboThl.

Takke 3annaHMpoBaHa NOAroToBKa CTyAeHTaMn pedepaToB No 3a4aHHbIM TEMaM.

TeKylmin KOHTPOSb NPOBOAUTCA MyTEM MNPOBEPKM NOArOTOBKM pedepaToB, BXOLHOMO
KOHTpoOns (B BUAE TECTOBbIX 3a4aHUN).

KOHTpOMnb OCBOEHUA TEOPETUYECKOro mMaTepuana npoBOAUTCSA MOCHe MNPOCyLUMBaHUS
CTygeHTaMu IeKUMOHHOro maTtepuana no Kaxaon teme B Buae pedepara Unn KOHTPOSIbHOW
paboTbl. ExxeHegenbHO CTyAeHTbl UMEKT BO3MOXHOCTb BbISICHATb BCE BOMPOCHI, OCBOEHWE
KOTOPbIX BbI3bIBAET TPYAHOCTU, HA KOHCYMbTaLMAX C IEKTOPOM B CneumnanbHO OTBEAEHHbIE NS
9TOr0 KOHTaKTHble 4acbl. B npouecce peanusaumm Kypca 3annaHupoBaHO MNpoBeaeHue
KOHTPOMbHbIX paboT U KONNOKBMYMOB.

Mpn peanusaumm OUCLMNIMHBLI C UCMNOMb30BaHNEM OUCTAHUMOHHBLIX 0Opa3oBaTefbHbIX
TEXHOMOMMM NCMNONb3YITCA NHCTPYMEHTbI 3N1EKTPOHHON MHPOPMaLMOHHO-06pa3oBaTeribHOM




cpeabl BI'Y «OnektpoHHbin  yHuBepcuteT BIY» (Kypc «TeopeTtudeckme OCHOBbI U
SKCnepuMeHTanbHas XUMUS dnonornyecku aKTUBHbIX COEOVNHEHUINY,
https://edu.vsu.ru/course/view.php?id=15692), cepsucbl BuaeokoHdpepeHuun (BigBlueButton,
Zoom, Discord 1 ap.), anekTpoHHasi noyTa, MecceHaKepbl U COLICETMU.

15. TMMepevyeHb OCHOBHOW W [OONOSIHUTENILHOM nUTepaTypbl, PECYpPCOB MWHTEPHET,

HeobXxoauMbIX ONA OCBOEHUS AUCLUMUNIIUHBI (Crucok numepamypbl 0pOPMASIEMCS 8 COOMeemcmeuu

¢ mpebosaHusimu FOCT u ucrionb3yemcs obujas ckeo3Hasi Hymepauusi Onsi cex audoe UCMOYHUKO8)

a) OCHOBHas nuTepartypa:

Ne n/n UcTouHunk

1 Bruonornyeckasa xumus / A.l. TaraHoBud [1 Ap.]. - MuHck : Belwenwas wkona, 2013. - 672 c.

http://biblioclub.ru/index.php?page=book&id=235731&sr=1

TpaBeHb B.®. OpraHnyeckas xumus / B.®. TpaBeHb. — M. : BuHom, 2013. - 1.1 .-368 c.; 7.2 —

520 c., 1.3-393 c.

Hocosa 3. ®. XumMus reTepoLnKnMyeckmx BMonormyeckm akTMBHbIX BELLECTB : y4ebHoe nocobue

3 / 3.®. HocoBa. — EkaTepuHOypr : 3gaTenbcTBO Ypanbckoro yHuBepcuteTta, 2014. - 204 c.

http://biblioclub.ru/index.php?page=book&id=275817&sr=1

0) gononHuTensHasa nuTepaTypa:

Ne n/n UcTouHuk

PymsiHues E.B. Xumundeckne ocHoBbl xu3um / E.B. PymsaHues, E.B. AHTuHa, KO.B. Ynctsakos. -

2

4 M. : xumug, konocc, 2007. - 558 c.

5 Cnecapes B.W.. Xumus: ocHoBbl xumnn xuneoro / B.. Cnecapes. - CI16. : Xumuagat, 2001. -
782 c.

6 Mappwu P. Buoxumust yenoseka (T.1) / P. Mappw, . 'peHHep, . Menec. - M. : Mup, 1993. - 381
C.

7 Mappwu P. Buoxumusi yenoseka (T.2) / P. Mappwu, 0. 'penHep, 1. Meliec. - M. : Mup, 1993. - 414
c

AdomHoreHos FO.I1. BruoreHHble anemeHTbl M ux manonormyeckas pons / KO.1. AdurHoreHos,
WN.A. BycbirvHa, E.I". T'oHvapos. — BopoHex : UMML BI'Y, 2008. — 143 c.
9 Poys C. Xumus xusum / C. Poys. — M. : Mup, 1969. — 301 c.
10 dunumnnos KO.B. OcHoBbl Groxumum / KO.B. dunmnnos. — M. : Arap, 1999. — 506 c.
11 Kl—:f)?%pe 0.I'. buonornyeckas xuvusa / .. KHoppe, C.A. MbianHa. — M. : Beicwas wkona, 1998.
- C.
12 XeopTtmaH 3. brnoxumusa ctepongos / 3. XeoptmaH. — M. : Mup, 1972. — 175 c.
B)MHpOPMAaLMOHHBIE SMNEKTPOHHO-00pa3oBaTenbHble pecypchbl (odhuLmnanbHble pecypebl UHTEPHET)™:
Ne n/n Pecypc
13 ba3sbi daHHbix S3HB BI'Y, www.lib.vsu.ru
Bubnuomeku, 8 mom qucse yugpossie (31eKmpoHHbIe) bubiuomeku, obecnequsaruue
docmyn K npogheccuoHarnbHbiM ba3am 0aHHbIX, UHGhOPMaUUOHHBIM CriPpag8oYHbIM U MOUCKO8bIM
cucmemMam, a makxe UHbIM UHGbOPMaUUOHHbIM pecypcam:
OBEC «M3damenbcmea «JlaHb»
OBEC “KoHcynbmaHm cmydeHmay
OEC «3nekmpoHHasi bubnuomeka mexHu4ecKkoz20 8y3a», KoMmrrnekm «MeduyuHa.
3dpasooxpaHeHue (BI10O)»
OEC «YHusepcumemckas 6ubnuomeka online»
HauyuonransHbIl yugpposol pecypc «PYKOHT»
AnekmpoHHas bubnuomeka 3HGE BI'y
basa daHHbIx P)XXK BUHUTU
Hayy4Hasi anekmpoHHasi bubniuomeka elibrary.ru.ru
lNonHomekcmosbie B[] 3apybexHbix U pOCCUlCKUX Hay4YHbIX XYpHa08
(https.://lib.vsu.ru/OnekmpoHHbie kamasoau/llouck nonHomekcmosbix B/])
Kypc « Teopemuyeckue 0CHO8bI U 3KCriepuMeHmalsibHasi XumMusi 6uonoauqyecku akmugHbIX
coeduHeHul», https://edu.vsu.ru/course/view.php?id=15692

14

15

* BHavane ykasbiBawotca OBC, ¢ koTtopbiMm wumeroTcs gorosopa y BIY, 3aTtem OTKpbITble 3MEKTPOHHO-
obpasoBaTtenbHble pecypchbl

16. lMNepe4yeHb y4yeOHO-mMeTOAMYECKOro obecneyeHMA AN CaMOCTOATENIbHOM pPaboTbl
(y4ebHo-memoduyeckue pekomeHdayuu, rocobus, 3aldavyHuku, MemoOu4YyecKue yKal3aHusi [0 BbIO/IHEHUI
npakmu4eckux (KOHMpPoJsibHbIX) pabom u dp.)

| Nen/n | McTouHmk



http://biblioclub.ru/index.php?page=book&amp;id=235731&amp;sr=1
http://biblioclub.ru/index.php?page=book&amp;id=275817&amp;sr=1
http://www.lib.vsu.ru/

JlabopaTopHbIV NPaKTUKYM MO OpraHNYeckon XxmmMum : ydebHo-meToanveckue nocobue ans

1 By3oB / cocT. : C.M. MegBegeBa, H.B. Ctonnosckas, J1.®. NoHomapesa, H./. KonTesa, X.C.
Wnxannes .— BopoHex : Nagatensckuin gom BI'Y, 2015 .— Y. 1. - 50 c. — Tupax 50. 3,1 n.n.
— ISBN 978-5-9273-2141-4

JlabopaTopHbIV NPaKTUKYM NO OpraHN4Yeckon XxmmMmmm : yuebHo-meToauveckoe nocobue. Y. 2 /
2 [cocT.: C. M. MeaBegeBa, H. WN. Kontesa, J1. ®. NMNoHomapesa, X. C. lLuxanues] .— BopoHex :
Uspatenbckuit gom BI'Y, 2016 .— 66 ¢. — Tupax 50. 3,9 n.n.

JlabopaTopHbIi NPaKTUKYM MO OPraHNYeckon XMmMum [ONeKTPOHHbIN pecypc] : ydebHo-

3 meToaundeckoe nocobue. Y. 2/ [cocT.: C. M. MegBsenesa, H. . Kontesa, J1. ®. NoHomapesa, X.
C. Wunxanues] .— BopoHex : N3paTenbckmii gom BIY, 2016 .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m16-250.pdf>

17. WHcpopMaLMOHHbIEe TEXHONOIMU, UCNoNb3yeMble ANA peanusauum y4yeoHon
AUCLUUNIIUHBI, BKITHOYasa nporpamMmHoe obecnevyeHne u HopmaLMOHHO-CNpPaBOYHbIe
cucTeMbl (NpyM HEOGXOAUMOCTH)

Mpn peanuaauun ANCUUNINHBI NPUMEHSAIOTCA pasnuyHble TUMbl Nekunn (BBoAHas, 0630pHbIE,
Tematmyeckme, npobnemHble) u nabopaTtopHble 3aHATMA. [Ona camocTosiTenbHon paboThbl
pekoMeHayeTcs CnMCOoK nutepatypbl. [pu peanusaumm y4ebHOM OMCUMNIANHBI UCNOMb3YTCA
3NeMEeHTbI 3NeKTPOHHOro obydeHuns (30) M AUCTaHUMOHHbIE ObBpasoBaTernbHble TEXHONOru
(O4OT) B 4acTn OCBOEHMS NEKUMOHHOIO MaTepuana, NpoBEAEHUS TEKYLLEN N MPOMEXYTOYHON
atTectauuu, npoBedeHust 4actum nabopaTtopHbix paboT M camocTosiTenbHOW pPaboTbl
obyyalolmuxca  nNo  AUCuMnivHe,  no3Bonsowme  obecrneynBatb  OnocpefoBaHHOE
B3anMOAeNCTBME (Ha pacCTosiHUKM) npenogaBaTtenen N oby4varoLlmxcs, BKNOYaa UHCTPYMEHTDI
9NEKTPOHHOM WHOPMaLMOHHO-06pasoBaTenbHOM cpedbl BIY «OnekTpoHHbIN yHUBEpPCUTET
BlI'Y» (Kypc «TeopeTnyeckne OCHOBbI U 3KCNEpPUMEHTaNbHaAA XMMUA BMONOrMYEecKn akTUBHbBIX
coeauHeHun»,  https://edu.vsu.ru/course/view.php?id=15692), npoBegeHne  BebUHaPOB,
BUOEOKOHEpPEHUMA, B3aUMOAENCTBME B COLCETSX, MNOCPEACTBOM OfIEKTPOHHOW MNOYTHI,
MeccenpkepoB. [Ons OCBOEHVMS AOUCLMNIMHBI  Takke pPeKOMEHAYTCA pecypcbl  And
SNEeKTPOHHOro obyyeHus (n. 15).

18. MaTepmanbHO-TeXHUYECKOe obecnevyeHne AUCLUMNIIUHDbI:

(npu ucrnionb3oeaHuUU nabopamopHozo 0b6opydosaHus yKa3bleamsb OHbIU MepeveHs, npu 60IbLWOM Konudecmeae
0bopydogaHUsi MOXHO 8blHecmu OaHHbIU pa3der 8 rnpunoxeHue K paboyel npozpamMmme)

J'Ia6opaTopvw|, OCHaLLl,éHHbIe XUMNYeCKMMun na6opaTopr|M|/| CTONMaMiN U BbITAXXHbIMU LUKa(baMI/I;
HabOpPblI XMMMYECKOW NOCYAbl; PEAaKTUBLI; HarpeBaTenbHble Npnbopbl. MynbTUMeniiHbIN
NPOEKTOP, H0yT6yK, 9KpaH

19. OueHo4HbIE cpeacTBa ANA NPOBeAEHNA TEKYLWEN N NPOMEXYTOYHON aTTecTaumumn

MopAOoK OLEHKN 0CBOEHMS 0By4atoLmMmcs y4eGHoro matepuana onpeaenseTcs
coepXaHUeM crieayLmx pas3genos AUCLUUMITUHBIL:

No HavmeHoBaHue KomneTen UHankaTop(bl)
n /|_'| pasgena gucuunnuHel Lms(n) DOCTUXKEHUSA OueHouYHbIE cpeacTBa
(mogyns) KOMneTeHunn
Mpeamet Groxnmuu. MKB-1 [MKB-1.1
1 BeeaeHne B xumunio MNKB-2 MKB-1.2 JlaBopaTopHas paboTta
Buonornyecknx MKB-2.1 Pedepar
npoLeccoB. MKB-2.2
MNKB-1 MKB-1.1
XUMUYecKkuin cocTas rMKB-2 MKB-1.2
2 JKUBbIX OPraHN3MOB MKB-3 MKB-2.1 JlabopaTopHas paboTa
MKB-2.2 Pedepar
MKB-3.1
MKB-3.2
YKnsHeHHo- MNKB-1 MKB-1.1 JlaBopaTopHas paboTta
3 Heobxogoumble MKB-2 MKB-1.2 Pedepar
CcoeguHEeHMs. MKB-3 MKB-2.1 KoHTponbHasa paboTa



http://www.lib.vsu.ru/elib/texts/method/vsu/m16-250.pdf

HanmeHoBaHve NupukaTop(bl
'\;g pasgena AMcumninHbI Komneten p,glcmme%/lﬂ) OueHouYHbIE cpeacTBa
nn (Moayns) una(n) KOMMeTeHLMM
MKB-2.2
MKB-3.1
[MKB-3.2
MNKB-1 MKB-1.1
MNKB-2 MKB-1.2
A OCHOBb! MKB-3 MKB-2.1 gggpoeppa;fp“a” patora
BUO3HEPrETUKMN. MKB-2.2
MKB-3.1
MKB-3.2
MNKB-1 MKB-1.1
MNKB-2 MKB-1.2
MpuknagHble acnekTbl MKB-3 MKB-2.1 Naoparophas pabora
5 6 Pedepar
voxuMnn. MKB-2.2 KoHTponbHas pabota
MKB-3.1 P P
[MKB-3.2
lMpomexyTouHas aTTecTauus [pumeps: 3adamuil
dopmMa KOHTPOsi — KOHTPOMbHasa paboTa
MpomexyTouHasa aTTecTaums Iepevets 6onpocos
dopMa KOHTpons - AN depeHUNpPOBaHHbIN 3a4eT

20 TunoBble OLUEHO4YHbIE CpeaAcTBa U MeToAMYeCKMe MaTepuansl, onpeaensiowue
npoueaypbl oLueHUBaHUA

OueHKa 3HaHU1, YMEHUIN N HABLIKOB, XapaKTepuayloLasi aTansl OPMMPOBAHNA KOMMNETEHLINIA B
pamkax W3y4YeHus OUCUMMAMHBI OCYLLECTBMASIETCA B XO4e TeKywen W MPOMEXYyTOYHOM
aTTecTauun.

Tekywas aTrectaumsi NPOBOAUTCA B COOTBETCTBMM C [lonoxeHMeM O Tekyuwen aTrectauuun
obyyalowmuxca no nporpaMmmam Bbiclero obpasoBaHUs BoOpOHEXCKOro rocyaapCTBEHHOro
yHMBepcuTeTa. Tekyllas atTectaums NnpoBoauTca B oOpMe: YCTHbIN ONpocC (MHAMBUAYANbHbIN
onpoc) unu pedepar, BbINOMIHEHME TECTOBbLIX 3afaHun, 3awmTta nabopaTopHbIX pabor,
BbINOJSIHEHNE KOHTPOSbHbIX paboT.

lMpomexyTodHast aTTecTauusa nNpoBOOUTCA B COOTBETCTBUM C [1onoxXeHnemMm O npoMexyTO4HON
aTTecTtauum oby4varoLmnxca no nporpaMmmam Bbicliero obpasoBaHus.
KOHTpONbHO-U3MepuTenbHble MaTepuanbl MPOMEXYTOYHOW aTTecTaumm BKNoYaoT B cebs
TeopeTuyeckne BOMPOCHI, MO3BOMSKOWMNE OLEHUTb YPOBEHb MOSIYYEHHbIX 3HAHUA U
npakTMyecKkoe 3agaHne, No3BosoLLEE OLEHUTb CTENEHb CPOPMUPOBAHHOCTU YMEHWUI 1
HaBbIKOB.

Mpwn oueHMBaHUKN NCNOSMb3YIOTCA KAYeCTBEHHbIE LUKalbl OUEHOK. Kputepum oueHmBaHns
npusegeHsl B n. 20.2.

20.1 TeKyLUA KOHTPOSIb yCNeBaeMocTu

KoHTponb ycneBaemocTu No AUCLMMNIMHE OCYLLECTBIISAETCA C MOMOLLbIO CeayHLLnX
OLIEHOYHbIX cpeacTB: pedepart, nabopaTtopHble paboThl, TECTOBbIE 3a4aHNSA, KOHTPOSbHbIE
paboThbl.

JTabopaTopHble paboTbl npeacTaBneHbl B y4eOHO-MeToANYECKNX MOCoOMsX (nepedeHb
npueegeH B n.15, 16).

JNNaBopaTtopHble paboTbl BbINOMHATCA Ha 3aHATUKM, BpeMsi npoBeaeHus nabopaTtopHom
paboTbl onpegensieTca MHAMBUAYanNbHO W 3aBUCUMT OT nonydyaemoro BewectBa. CTyaeHT
AOIMKEH, 03HAKOMMBLUNCL C NOPSAKOM BbINOSTHEHUSA 3a4aHnA, NPy NOMOLLM NpenogaBaTens 1



nabopaHTa BbINOMHUTL MPAKTUYECKYIO YacTb paboThbl, NPeacTaBUTb MOMyYeHHble pe3ynbTaThbl
npenogaBaTento W, €Cnu no3BONsieT Bpems, NPUCTYNUTb K oOdopmneHnio paboTbl w
dopmynupoBke BbiBogoB. Creaywowee nabopatopHoe 3aHATUE CTyOeHT HayuHaeT C
npeacTaBneHnsa oopmMneHHon paboTbl, OTYUTbIBAETCA NO paboTe u nonyyaeT criegytoulee
npakTuyeckoe 3agaHue.

Tembl ana pedepaTtoB hopMynmpyeT npenoaasaTenb Ha 3aHATUX. Ha crnegyouem
3aHATUM CTYAEHTbI AenatoT AoKnaabl N0 TemaM 1 06CyXaatTcsa BONPOCHI.

KoHTponbHble paboTbl MPOBOAATCA Ha flabopaTOpPHOM 3aHATUK, O YeM npenogaBaTenb
3apaHee coobuiaeTt obyvatommces.

MepeyeHb 3aaaHUI O4NA KOHTPOSbLHbLIX PaboT (npumep)

1. K MakpobunoreHHbIM anemMeHTam, BXOASALWMM B COCTaB OpraHm3ma YenoBeka, OTHOCATCS:
a)l, F 6) O,C,H

B) K, Na r) Pb, Be

2. K MOHOAQMWHOMOHOKapOOHOBbLIM KMCIIOTaM OTHOCUTCS:

a) rmyTaMmmMHOBas KMCrnoTta 6) NnanH

B) LMCTEUH r) acnapruHoBasi Kucrnorta

3. YCNoBHO 3aMeHNMblE aMUHOKUCIIOTbI - 3TO:

a) aMVHOKNCIOTbI, KOTOPbIE CUHTE3MPYIOTCS B OpraHn3Me B JOCTaTOYHOM KOJNTMYECTBE;

6) aMMHOKMCNOTbI, KOTOPbIE HE CUHTE3UNPYIOTCS B OpraHU3Me;

B) aMUHOKUCIOTbI, KOTOPbIE HE CUHTE3UPYIOTCS B OpraHn3mMe B JOCTaTOYHOM KOJIMYECTBE;
) aMMHOKUCIOTbI, KOTOPbIE CUHTE3NPYIOTCS B OpraHn3Me 13 He3ameHUMbIX.

4, Bbibepute 3 HmKenepeuncrieHHbIX NpocTble Genku:
a) anbbyMuHbI ©) MeTannonpoTenHbI

B) MMCTOHBI ) IMNONPOTEWNHBI

5. [Ing Kakon U3 CTPYKTyp 6ernka xapakrepHo obpa3oBaHue rnobyn:
a) nepBunYHas 6) BTOpPUYHaA

B) TpEeTUYHas r) yeTBEpPTUYHAS

6. Uto Takoe kodhakTop:

a) npocTton 6enok ©) npocTteTnyeckada rpynna ¢oepmeHToB
B) CNOXHbI 6enok r) 9H3MM

7. K XvpopacTBOpMMbIM BUTAMUHAM OTHOCHATCS:

a) BuTamuHbl Au E 6) BUTaMuHbI rpynnsl B

B) BuTamuH C r) ButamuH H

8. K meTannam «XusHu» oTHOCATCS:

a) HaTpwui ©) sonoto

B) Medb r) uesum

9. Kakow 13 reTepoumKioB, BXOAUT B CTPYKTYPY NOPUPUHOB:
a) nuppon 6) Tpnason

B) NUPUMUANH r) dypaH

10. K rekcosam oTHocATCS:

a) pnbosa 6) ppykTO3a

B) rnioKo3a r) apuTpo3a

11. K npoCTbIM OMbINIIEMbIM NIMNNAAM OTHOCATCS:

a) pochonunuabl 6) cTepovabl

B) BOCKM r) TepneHsbl

12. B coctaB PHK Bxoant moHocaxapua:

a) caxaposa 6) rmoko3a

B) pnbo3a r) dpykTo3sa

13. K npMM1anMHOBBIM a30TUCTbIM OCHOBAHUAM, BXOOALLMM B COCTaB HYKNEWHOBBIX KUCMOT OTHOCATCS:
a) afeHuH 0) ryaHuH
B) ypauun r) TUMUH
14. Hykneotug - 370:
a) a3oTUCToe OCHOBaHue
6) MmoHocaxapu
B) a30TUCTOE OCHOBaHWe, CBA3aHHOE MUKO3MOHOW CBA3bIO C NEHTO30M
r) acomp oCchOpHOM KNCNOThI C HYKIEO3NO0M



15. B coctaB [JHK He BxoauT:

a) afeHuH 6) TUMUH

B) ypauun r) LMTO3WH

16. BbibpaTb BEpHOE YTBEPXKAEHUE:

a) ropMOHbI rMnogusa — TPOMUHbI

0) ropMOHbI NOKENYLOUYHON XKernesbl - NMOEPUHbI

B) FOPMOH runotanamyca — MHCYfuH

) rOPMOHbI HAANOYEYHNKOB — PUIU3UHT-GDaKTOPbI
17. K ctepongHbIM ropMOHaM OTHOCATCA:

a) SHOAOPdUHBI 6) NHCYNuH

B) agpeHanuH ) 3CTPOreHbl

18. MNpeBpaweHne onpegeneHHbIX XMMNUYECKUX BELLLECTB BHYTPM OMOMNOrM4eckmx KrneTok C MOMeHTa mx
NoCTynneHns 0o o6pa3oBaHNSA KOHEYHbIX MPOAYKTOB:

a) TKaHeBoOE gblxaHue 0) katabonuam

B) aHabonnam r) metabonuam

19. O6wmn nyTb kKaTabonmama HauMHaeTcs ¢ obpasoBaHuUS:
a) auetun - Koa 6) acnapTtaTa

B) uMTpata r) rnuuepuHa

20. Umkn Kpebca HasbiBaloT Takke:
a) UWKN Ou- n TpukapOoHOBbLIX KMCNOT  6) uukn aHabonmama B)
LMK FIMMOHHON KUCTOTbI ) FAVNOKCUNATHLIN LMK

Tembl pedepaToB (npumephl)
Boga kak KOMMOHEHT XXUBOW MaTepuu.
XvMmunyeckas CyLHOCTb MyTaL Wi, Hacne4CTBEHHble HapyLeHns obMeHa BeLwecTB.
Buonornyeckas ponb noHos Ca?*, Na*, K*, Mg?*.
Brvonormnyeckas posib MMKPOS1EMEHTOB.
KnHeTunka peakumn pepMeHTaTUBHOIO Katanmsa.
WHxxeHepHasa aH3MMOMorns.
"eHHas MHXeHepus.
Bruoxnmuna nuwesapeHus.
Buoxnmmsa 3peHus.
. Buoxnmuga gpixaHus.
. Buoxumunsa nmmyHuTeTa.
. Xmusi HEpBHOW Nepeaaym.
. Buoxmmunyeckmne npobnembl UMMYHOAEMULNTHBIX 3aboneBaHUn.
. Buoxmmunyeckne acnektbl 1 perynauusa 4enMcTemMs ropMOHOB.
. Perynauua pencreusa pepmeHTOB.
. Buonoruyeckas pornb BUTaMUHOB rpynmnbl B.
. PoTOCHHTES N €ro cTagun.
. Buoxmmmna npomsBoaHbIX apaxngoHOBON KMCAOThI (MpocTarnaHamHbl, TPOMOOKCaHbI,
NEenKoTPUEHDI).
19. Pak, oHKoreHsbl, hakTopbl pocTa.
20. CtpykTypa n hpyHKLMM BuomembpaH. XumMusa akTMBHOro TpaHCMeMOpaHHOro nepeHoca.
21. Buoxnmuyeckme acnekTbl hapMakoniorMyeckoro AencTBms aHTnbakTepmanbHbIX CPEACTB.
22. MutoxoHapum n obecnevyeHne KneTok aHepruen.
23. CTpyKTypa 1 OYHKLMKN CNOXHBbIX 6ENKOB.
24. [opMOHbI 1 cTpecc.
25. BMOXMUS MbILLEYHOrO COKpaLLeHus.
26. Broxmmunyeckmn cMHTe3 yrneBoAOoB (pa3nuyHbIe NyTU roKoreHesa).
27. KpoBb, ee cocTaB, buoxmmumyeckne yHKUUN.
28. buoxnmu4yeckune acnekTbl agantauum XXMBbIX OPraHN3MoB.
29. Bupychl n BupycHble 3abonesaHus.
30. Buonornyeckas pornb okcuaa asota (11).
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31. MeTtabonmam, kak COBOKYNHOCTb NpoLeccoB aHabonmama u katobonmama.

32. bnonornyeckasi porib aCKOpOMHOBOW KUCAOTHI.

33. XuMn4eckui n bepMeHTaTUBHbIN CUHTE3 NOSTIMHYKIIE0TNA0B, aBTOMaTUYECKUN TBEPLOMa3HbIN
CUHTES.

34. MeTabonnam a3oTa B OpraHn3me 4YenoBeka.

35. bUocnHTE3 MOHOKIEOTNAO0B U €ro perynauus.

36. bUocnHTE3 aMUHOKUCIOT M €ro perynsayusi.

37. Xumunyeckast moandmkaumsi, MMobmnnnnsaums n ctabunusaumst epmeHToB.

38. XuMn4yeckuin n bepMeHTaTUBHbIN CUHTE3 NenTUAOB. TBepaodasHbIi NENTUOHLIN CUHTES.

39. buoxumundeckme B3anmonpeBpaLLeHns aMMHOKUCIIOT, KapOOHOBbLIX KNCOT U MOHOCaxapuaos.

40. NpeBpalleHna aMMHOKUCIIOT B creumann3npoBaHHble NPOaYKThI.

41. MexaHn3m gencTeBnsa (pepMeHTOB.

42. Perynauma akcnpeccun reHos.

43. Xumusa Gruonormnyeckon ukcaumm asota atmocdepbi.

44. Perynauua metabonusma yrnesonos.

45. Buoxumms pasnuyHbix TMNOB BpoXxeHus.

46. [eHeTMYeckne U3MEHEHHbIE NPOAYKTbl MUTaHUA — «+ U/uUnm —»?

47. ABnoTuyeckoe NPOUCXOXAEHNE XXMBOW NPUPOAbl — «MUE NN peanbHOCTbY.

48. NMpobnembl KNOHNPOBAHWMS XXNBbLIX OPraHM3MOB.

49. Xumunyeckue npesBpaLleHns nekapCcTBEHHbIX CPeaCcTB B OpraHn3me vernoBeka.

50. MeTab0ornm3M HeHacCbILLEHHbIX XXUPHbIX KUCITOT U 3NKO3aHOWAOB.

51. bruoaHepreTrka 1 TKaHEBbIE NCTOYHUKN SHEPTUN.

52. NopdUpUHBLI 1 XKeNYHbIE MUIMEHTbI.

53. buoxnmuyeckasa xapakrepmctmka SHAOKPUHHOM CUCTEMbI OpraHM3mMa YernoBeka.

54, OYHKLMM FOPMOHOB MOMOBbIX Xenea.

55. CTpoeHne n byHKUUN COKpaTUTENbHbIX U CTPYKTYPHbIX 6EeMKoB.

56. CTpoeHne 1 yHKLUUN FINKONPOTEMHOB Y NPOTEOrTNIMKAHOB.

57. buonornyeckas ponb pepmMeHTOB.

58. Agbl 1 X BO3AENCTBUE HA XKUBbIE OPraHN3MbI.

59. «KpemneBckasa gmeTta» - GBUOXMMMUYECKNE acneKThbl.

60. BakumHbl. Buabl. ictopus oTKpbITUS.

OnucaHue KputTepueB U WKanbl oueHnBaHuA KOMMNeTeHun (pesyanaTOB o6yqe|-w|;|) npu
npOMG)KyTO‘-IHOﬁ aTTecraummn

NS oueHVBaHWs pe3ynbTaToB 00y4eHUs Ha UCMOMb3YTCS CreayoLmne nokasaTenu:

1) 3HaHWe y4ebHOro matepuana v BriageHue NOHATUHLIM annapaToM OpraHUYeckon XMMuu, B
TOM 4uCrie 3HaHMe OCHOBHbIX KMacCOB XW3HEHHO-HEOOXOAUMbIX COEAMHEHWUN, UX CTPOEHUS,
cnocoboB Nnony4YyeHns n BolaeneHns, PmMsmyecknx 1 XMMM4eCcKnx CBOMCTB, BUONormieckomn ponu,
XUMUYECKMUX CXEM OCHOBHbIX DMOXMMUNYECKNX NPOLIECCOB;

2) 3HaHWe CTaHOapTHbIX METOLOB BblAENEHUs, NOMyYeHUs, MAEHTUDUKaAUUN N nccnenoBaHus
CBOMCTB OMOMOrMYECKM akTUBHbIX BELLECTB, METOAOB MMaHMPOBAHUSA 3KCNEPUMEHTA,
MCTOYHMKOB Hay4YHO-TEXHUYECKOWN MH(pOpMaLMK, XKypHarnbl OTEYECTBEHHON U MeXOyHapOOHOM
Hay4YHOW NepuoanKm1, OCHOBbI NOUCKa NaTEeHTHOW MHopMaLnu.

3) ymMeHue OcCywecTBNATb MOMUCK Hay4YHO-TEXHUYECKOM WHGOPMauun C UCNOfb30BaHNEM
pecypcoB cetn WHTepHeT, 6a3 pAaHHbIX; OQOpPMASATb OTYEeT O pesynbTaTax noucka
NHGopMaLunu;



4) BnageHue npuemMamm noncka Hay4yHO-TEXHUYECKON MHGOPMaLUM U MeETOAAaMU COCTaBIEHUS
OTYETOB O pe3ynbTatax [MoOUCKa; HaBblkaMu MNNaHMPOBaHMSA, aHanmnsa u 0600weHun
pea3ynbTaToB.

5) 3HaHMe cTaHAapTHbIX METOAOB aHanm3a opraHM4YeckMx CoeauHeHun, ocobeHHoCTen aHanunsa
BMONOrMYEecKn akTUBHbBIX BELLECTB; 0COBEHHOCTEN cnocoboB maeHTMdUKaumm Guonormyeckm
aKTUBHbIX BeELLEeCTB; MeTogoB 00paboTkm M aHanu3a MNepBUMYHOIO 3KCMEPMMEHTAINbHOIo
mMaTtepmana no aHanudy OMOMorm4yecknm akTUBHbLIX BELLECTB; XpomaTorpaduyeckmx MeTonoB
aHanu3a W pasgeneHns CoeduMHEHU: TOHKOCIOMHAA WM KONMOHOYHasi Xxpomatorpadwus,
BbICOKO3(P(PEKTUBHAA XKNOKOCTHAS XpomaTorpadgus, rasopas xpomartorpadus; crnekrpasbHble
MeToabl aHannaa.

6) ymeHune BbIOMpaTb MeToAbl OMArHOCTMKM OMOMOrMYeckn akTUBHbBIX BELLECTB, MPOBOAMTb
CTaHOapTHble UM3MepeHusi; obpabaTbiBaTb pes3ynbTaTbl  3KCNEPUMEHTA; NfiaHMpPOBaTb
9KCMEPMMEHT Ha OCHOBE aHanmsa nuTepaTypHbiX AaHHbIX; aHanuanpoBaTb M o0606wwaTb
peaynbTaTtbl 3KCNepMMeHTa, opMynMpoBaTh BbIBOAbI.

20.2 MNMpomexyTo4yHasa atrecrauums

lMpomexxyTouyHas aTTecTaums No QUCLUMNIIMHE OCYLLECTBAETCS C MOMOLLbIO CreayoLmX
OLIEHOYHbIX cpeacTs: komnnekT KNM

[lns oueHnBaHNs pe3yrbTaToB 00y4YEHUs Ha 3K3aMeHe (3a4eTe C OLIEHKOMN) MCNorb3yeTes
4-6annbHas Wwana: «OTNMYHOY, «XOPOLLO», «yA0BMNEeTBOPUTENBHOY, «HEYAOBIETBOPUTENBHOY.

YpoBeHb
KpuTepumn oueHnBaHnsa KoMmneTeHuunin cchopmmpoBaH LLikana oueHok
HOCTU
KOMMNeTEeHL M
lMonHoe cooTBeTCTBME OTBETa 0By4YaloLerocsa BCeM nepeyvncrieHHbIM | [108biWeHHbIl Omnu4Ho
kputepuam. [poOaEeMOHCTPUPOBAHO 3HAHME OCHOBHBIX  KMaccoB YpO8€EHb
XN3HEHHO-HEOOXOANMbBIX  COEAMHEHUMN, WX CTPOeHus, crnocobos
nonyyYyeHnss u BblOeneHusl, U3NYECKMX U XUMUYECKMX CBOWCTB,
Ouvonorvyeckon ponu, BNageHWe TexXHUKOM nabopaTopHbIX paboT.
OGyyaowuiics B MOMHOW Mepe BriageeT MOHATUMHBIM annapaTtoM
OpraHN4eckon XuMmm, cnocobeH UNNICTpMpoBaTb OTBET NpMMEpamMu,
YpaBHEHUSIMU  OMOXMMUYECKMX  peakuui,  IKCMEepUMEHTaNbHbIMU

OaHHBIMU.

OTBET Ha KOHTPOSIbHO-U3MEPUTENbHBIN MaTepuan He COOTBETCTBYeT basoenlt Xopouwo
ogHoMy (OBYM) U3 NepeyducrneHHblX nokasartenen, Ho obyvarowmncs YpOo8eHb
JaeT  npaBunbHble  OTBETbl Ha  JOMOSMHUTENbHbIE  BOMPOCHI.
HepoctatoyHO MpPOOEMOHCTPMPOBAHO 3HaHMEe OCHOBHbIX KNaccoB
OpraHn4yeckux COeANHEHUN, UX CTPOEHUSA, CNOCOBOB NONyYeHUs,
PU3NYECKUX U XUMUYECKNX CBONCTB.

OTBeT Ha KOHTPONbHO-U3MEPUTENLHLIN MaTepuan He COOTBETCTBYeT lMopoeossiti Ydoenemeopu-
nobbiM ABYM (TPEM) M3 NepeYvnCrIEHHbIX NokasaTenen, obyyatoLwmncs yposeHsb mersibHO
JaeT  HenomHble  OTBETbl HAa  OOMOSIHWUTENbHbIE  BOMPOCHI.
[eMOHCTpPUPYET YacTM4YHblEe 3HAHWSA OCHOBHBIX KIMAcCOB OpPraHn4ecKnx
COEOVHEHUN, WX CTPOEeHWsi, cnocoboB nomnyyYeHus, uUandecknx u
XUMUYECKMX CBOWCTB, HE YMEET ONnpeaenuTb PeakuUoHHbIE LIEHTPbI B
Mornekyne, 06bACHNTE MEXaHW3M OCHOBHbIX peakuun, Uinn MMeeT He
NMofiHoe npeacTaBrieHne O flabopaTopHbIX paboTax B OpraHM4eckomn
XUMWUK, OOMYCKAET CYLLECTBEHHbIE OLLIMOKM NPU HAaNMCaHUM ypaBHEHUN
OpraHn4Yeckux peakumm.

OTBET Ha KOHTPOSIbHO-U3MEPUTENBHLIN MaTepuan He COOTBETCTBYET - Heydoenemeopu-
nobbiM  Tpem(4eTbipeM) M3 MEPEYNCTIEHHBIX nokasarenemn. meJsibHO
OOGyyaowuncss  4eMOHCTpPUPYEeT  OTPbIBOYHbIE,  (dparMeHTapHble
3HAHWS OCHOBHbIX KIACCOB OPraHU4eCKMX COEOMHEHWUN, UX CTPOEHWUs,
cnocoboB Nony4YeHns, PU3NHECKNX N XMMNYECKMX CBONCTB, OOMycKaeT
rpyoble oWmnbKM Npu HanNMcaHM POPMYIT OPraHNYECKUX COeQUHEHUA U
YPaBHEHUIN OpraHNYECKNX peakumu.




Komnnekt KUM k aucphbepeHunpoBaHHOMY 3a4eTy

O.X.H., npod.

Hanpasnexue noarotoskm / cneuunansHocts 040301 Xumuns

YTBEP>XOAIO
3asepyoLmmn kadegpom
OpraHNYeCcKom XMMmn

X.C. Wuxanves

20

OvcumnnuHa TeopeTquCKme OCHOBBbI N 3KCnepnMmeHTalribHad XMmMnA OMOoNOrMyYeckn akTUBHbIX

coeVHEHNN
dopma 0byyeHua OYHada
Bup koHTpons 3a4eT C OLIeHKOM
Bug atTectauuu npomMeXxyTo4Had
KoHTponbHO-n3ameputenbHbin matepuan Ne 1

1. VicTopusi pa3BuTnst GUoxmmmm.

2. FeHHas nHXxeHepust 1 BoTexHonorus.

I'Ipenop,aBaTenb K.X.H.

O.X.H., npod.

Hanpasnenue noarotoskm / cneumansHocts 040301 Xumus

, gou. H.B. Ctonnosckas

YTBEPXOAKO
3aBeayowmn kadegpon
OopraHMyeckom XMMmmuu

X.C. luxanves

20

OvcumnnuHa TeopequeCKme OCHOBBbI N SKCnepnMeHTaribHad XMMua OMONOrMyYecKkn akTUBHbIX

coeVHEHNN

®opma obyyeHust OMHasA

Bup koHTpons 3a4eT C OLEHKOM
Bug atTectaumu MPOMEXKYTOYHasA

KoHTponbHO-u3mMeputenbHbii matepuan Ne 2

1. I'Ipep,meT, CTPYKTYypa, OCHOBHbIE NMOHATUA onoxmmum.

2. OcHoBbl 61Mo3HepreTukn. Metabonuam. AHabonmnam. Katabonmsm.



MpenogasaTtensb K.X.H., gou. H.B. Ctonnosckas

YTBEPXOAHKO
3aeepyowmi kacdegpom
OpraHn4yeckon XnMmmnm

O.X.H., npod. X.C. Wnxanvnes

20

Hanpasnenue nogrotosku / cneuunansHocts 040301 Xumus

Oucumnnuua TeopequeCKme OCHOBbI N 3KCnepnMeHTaribHad XMMua ONONMOrMYEecKN akTUBHbIX
coeHEHUM

dopma 0by4eHus OYHadA

Bua koHTpons 3a4eT C OLLEHKOW

Bug atTectaumu MPOMEXKyTOYHasA

KoHTponbHoO-u3mepuTenbHbI Matepuan Ne 3

1. XuMunyeckum cocTaB XMBbIX OPraHN3MoB, 3SIEMEHTHbIN COCTaB.

2. bnonorunyeckoe okucneHue. [IbixatenbHasa Lenb.

Mpenopaearene K.X.H., gou. H.B. Ctonnosckas

YTBEPXOAHIO
3aBeayowun kadegpon
OopraHMyeckom XMMmmuu

O.X.H., npod. X.C. Wnxanves

20

Hanpasnenue noarotosku / cneuunansHocts 040301 Xumus

Oucumnnuua TeopequeCKme OCHOBBbI N 3KCnepunMeHTaribHad XMMua ONONOrMYECKN aKTUBHbIX
coeVHEHNN

®opma obyyeHust OMHasA

Bup koHTpons 3a4eT C OLIEHKOM

Bug atTectaumu MPOMEXKYTOYHasA

KoHTponbHoO-u3meputenbHbin matepuan Ne 4
1. bnonornyeckas aBONIOUNA. ypOBHI/I nccnengoBaHMA XNBOM npunpoabl.

2. Katabonmam ammHokncnoT. bruoreHHble amunHbl. OPHUTUHOBBIN LK.



Mpenogasartensb K.X.H., gou. H.B. Ctonnosckas
YTBEPX[OAHO

3asepyoLmn kadegpom

OpraHn4yeckon XnMmmnm

O.X.H., npod. X.C. lUnxanves

20

Hanpasnexue noarotoskm / cneuunansHocts 040301 Xumus

Ovcumnnuua TeOpeTVI‘-leCKI/Ie OCHOBBbI N 3KCnepnMmeHTalribHad XMmMnA O1oNorMYeckn akTUBHbIX
coeVHEHNN

dopma 0byyeHua OYHada

Bup koHTpons 3a4eT C OLIEHKOM

Bup atTectayum npomMeXxyTo4Had

KoHTponbHo-usmeputenbHbi matepuan Ne 5

1. CTpyKTYpHO-XMMMYECKasi OpraHM3aLmst KUBOW KIETKW.

2. ButamuHbl YernoBseka, XXnpopacTBopuMble, BOAOpacTBOpUMbIe. Butamepsl.
lMpoBUTaMUHbI.

Mpenogasartensb K.X.H., gou. H.B. Ctonnosckas

YTBEPXXOAHKO
3asenyoLmnmn kadegpom
OpraHn4yeckon XnMmmm

O.X.H., npod. X.C. Wnxanves

20

Hanpasnexue noarotosku / cneuunansHocts 040301 Xumus

OucumnnnuHa TeOpeTVI‘-IeCKI/Ie OCHOBBbI N 3KCnepunMmeHTaribHada XmMmna Ouonornyeckn akTUBHbIX
coeVHEHNN

dopma 0byyeHusa OYHada

Bup koHTpons 3a4eT C OL|eHKOM

Bupg atTectayum npomMeXxyTo4Had

KoHTponbHO-uamepurtenbHbin matepuan Ne 6

1. Pasmepsbl, hopma 1 MonekynspHas macca buomosnekyn.

2. ®epmeHTbl. XuMundeckasn npupoga pepmeHToB. MexaHn3mbl 4eNCTBUS (PEPMEHTOB.

Mpenogasartensb K.X.H., gou. H.B. CtonnoBckasi



YTBEP>XOAIO
3asepyoLmmn kadpeapom
OpraHNYeCcKom XMMmn

O.X.H., npod. X.C. Wnxanues

20

Hanpasnexue noarotoskm / cneuunansHocts 040301 Xumus

Oucumnnuua TeOpeTVI‘-leCKVle OCHOBbI N 3KCnepnMeHTaribHad XMMua Ouonornvyeckn akTUBHbIX
coeHEHUI

dopma 0by4yeHusa OYHadA

Bua koHTpons 3a4eT C OL|eHKOM

Bup atTectauum npomMeXxyTo4Had

KoHTponbHO-usmeputenbHbi matepuan Ne 7

1. AMWHOKUCROTbI. npOTeI/IHOFeHHbIe N HenpTenmHoreHHble aMnHOKNCI1OThlI. MenTtuabl.

2. Xnmus JIEKapCTBEHHbIX BELLECTB.

Mpenogasartensb K.X.H., gou. H.B. Ctonnosckas

YTBEP>XOAKO
3asefyoLmnmn kadegpom
OpraHn4yeckon XuMmmm

O.X.H., npod. X.C. Wnxanves

20

Hanpasnenue noarotoskm / cneumansHocts 040301 Xumus

Oucumnnuua TeOpeTVI‘-IeCKVIe OCHOBBbI N SKCnepmnMeHTaribHad XMMua BuonorMyeckn akTUBHbIX
COeNHEHUN

dopma 0byyeHua OYHada

Bua koHTpons 3a4eT C OLLEHKOW

Bug atTectaumu MPOMEXKyTOYHasA

KoHTponbHO-u3meputenbHbin matepuan Ne 8

1. Yrnesoabl. CDyHKLI,I/II/I N CBOMCTBA yrnesoaos. MOHocaxapl/l,El,bl, onurocaxapumabl,
nonmcaxapugbl.

2. Katabonunam rnoko3bl. BUOCUHTES IMIOKO3bI.

Mpenogasartensb K.X.H., gou. H.B. CtonnoBckasi



YTBEP>XOAIO
3aBepyowmi kacdegpom
OpraHM4Yeckom XMMmmnm

O.X.H., npod. X.C. Wunxanves

20

Hanpasnexue noarotoskm / cneunansHocts 040301 Xumus

Oucumnnuua TeOpeTVI‘-leCKI/Ie OCHOBBbI N 3KCnepnMmeHTaribHad XMmMnA O1oNorMYecKkn akTUBHbIX
coeVHEHNN

dopma 0byyeHusa OYHada

Bup koHTpons 3a4eT C OLIeHKOM

Bug atTectaummn MNPOMeEXyTo4Has

KoHTponbHO-usmeputenbHbi matepuan Ne 9

1. T'opMoHbI. Mepapxus perynatopHbelx cuctem. Knaccndpukaumsa, cxema gencrens
rOPMOHOB.

2. DoTOCUHTES YrNeBoaoB.

Mpenopaearene K.X.H., gou. H.B. CTonnosckas

YTBEP>XOAIO
3aBeayowmn kadegpon
opraHn4eckon Xummm

O.X.H., npod. X.C. Wnxanves

20

Hanpasnexue noarotosku / cneuunansHocts 040301 Xumus

OucumnnnuHa TeOpeTVI‘-IeCKI/Ie OCHOBBbI N 3KCnepunMmeHTaribHada XmMmna OMonornyeckn akTUBHbIX
coeVHEHNN

dopma 0byyeHua OYHada

Bup koHTpons 3a4eT C OLIeHKOM

Bug atTectaumu MPOMEXKyTOYHasA

KoHTponbHo-u3meputenbHbii matepuan Ne 10

1. MpocTbie u crnoxHble 6enkun. Knaccudukaums, OMoyHKUnn.

2. BzanmocBsa3sb katabonnTuyecknx n aHabonmTn4eckmx npoueccos.

Mpenogasartensb K.X.H., gou. H.B. CtonnoBckasi



YTBEP>XOAIO
3asepyoLmmn kadpeapom
OpraHNYeCcKom XMMmn

O.X.H., npod. X.C. Wunxanves

20

Hanpasnexue noarotoskm / cneuunansHocts 040301 Xumus

Oucumnnuua TeOpeTVI‘-leCKVle OCHOBBbI U SKCnepnMeHTaribHad XmMmuna Buonornyeckn akTUBHbIX
coeHEHUI

dopma 0by4yeHusa OYHadA

Bua koHTpons 3a4eT C OL|eHKOM

Bup atTectauum npomMeXxyTo4Had

KoHTponbHO-nsmeputensHbin matepuan Ne 11

1. MopdVpWHbI U POACTBEHHbIE COEANHEHUS. [eMOMNPOTENHBI.

2. ObmeH 6enkoB 1 amnHokucnoT. M'mgponus 6enkos.

Mpenopasarene K.X.H., gou. H.B. CTtonnosckas

YTBEP>XOAKO
3aBenyowmin kacdegpom
OpraHn4yeckon XnMmmm

O.X.H., npod. X.C. Wnxanves

20

Hanpasnenue noarotosku / cneuunansHocts 040301 Xumus

OucumnnnuHa TeopeTVl‘-leCKl/le OCHOBBbI N 3KCnepnMmeHTaribHada XmMmna Ouornornyeckn akTUBHbIX
coeVHEHNN

dopma 0byyeHua OYHada

Bua koHTpons 3a4eT C OLLEHKOW

Bua atTectauumn npomMeXxyTo4Had

KoHTponbHO-nameputensHbin matepuan Ne 12

1. ®epmeHThl. XuMnyeckasa npupoga epmeHToB. MexaHn3ambl 4eNCTBUS (PEPMEHTOB.

2. O6wwmn nyTb kKaTabonunama. Linkn Kpebca.

MpenogasaTtensb K.X.H., gou. H.B. Ctonnosckas



YTBEP>XOAIO
3asepyoLmmn kadpeapom
OpraHNYeCcKom XMMmn

O.X.H., npod. X.C. Wunxanves

20

Hanpasnexue noarotoskm / cneuunansHocts 040301 Xumus

Oucumnnuua TeOpeTVI‘-leCKVle OCHOBbI N 3KCnepnMeHTaribHad XMMua Ouonornvyeckn akTUBHbIX
coeHEHUI

dopma 0by4yeHusa OYHadA

Bua koHTpons 3a4eT C OL|eHKOM

Bup atTectauum npomMeXxyTo4Had

KoHTponbHO-n3ameputenbHbin matepuan Ne 13

1. bruonorn4yeckasi 3BosoLmS. ypOBHI/I nccrnenoBaHNS XXMBOW npupoasbl.

2. buomeTannsl, MeTannbl XXU3Hu, BUOYHKLMN.

Mpenopasarene K.X.H., gou. H.B. CTtonnosckas

YTBEP>XOAIO
3aBeayowun kadegpon
opraHn4eckon Xummm

O.X.H., npod. X.C. Wnxanvnes

20

Hanpasnexue noarotosku / cneuunansHocts 040301 Xumus

OucumnnnuHa TeOpeTVI‘-IeCKI/Ie OCHOBBbI N 3KCnepunuMmeHTaribHada XmMmna Ouornornyeckn akTUBHbIX
coeVHEHNN

dopma 0byyeHusa OYHada

Bup koHTpons 3a4eT C OLIeHKOM

Bua atTectauumn npomMeXxyTo4Had

KoHTponbHo-uameputenbHbin matepuan Ne 14

1. llunnapl. OMbiNsieMble 1 HeOMbINSiEMble NUNUAbl. XumMudeckas npupoaa, OyHKLUN.

2. ObmeH HYKIMEMHOBbLIX KUCIIOT. buocuHTes NYPUHOBbLIX N MMPUMNONHOBbIX OCHOBaHUN U
HYKNeoTnagoB.

MpenogasaTtens K.X.H., gou. H.B. Ctonnosckas



YTBEP>XOAIO
3aBepyowmi kacdegpom
OpraHM4Yeckom XMMmmnm

O.X.H., npod. X.C. Wnxanves

20

Hanpasnexue noarotoskm / cneunansHocts 040301 Xumus

Oucumnnuua TeOpeTVI‘-leCKI/Ie OCHOBBbI N 3KCnepnMmeHTaribHad XMmMnA O1oNorMYecKkn akTUBHbIX
coeVHEHNN

dopma 0byyeHusa OYHada

Bup koHTpons 3a4€eT C OLEHKOM

Bug atTectaummn MNPOMeEXyTo4Has

KoHTponbHO-nsameputenbHbin matepuan Ne 15

1. Yrnesogbl. PyHKUMM 1 cBOMCTBA yrrneBogos. MoHocaxapuabl, oniMrocaxapuibl,
nonmcaxapuapl.

2. ObmeH yrneBoaoB. [NukoreHes. [MukoreHonms.

Mpenogasartensb K.X.H., gou. H.B. Ctonnosckas

YTBEPXOALIO
3aBeayowmn kadegpon
OopraHMyeckom XMMmmuu

O.X.H., npod. X.C. Wnxanves

20

HanpasneHue noarotoskm / cneumansHocts 040301 Xumus

Oucumnnuna TeopequeCKvle OCHOBBbI N 3KCnepunuMmeHTaribHada XmMmna OMonorMyeckn akTUBHbIX
COeNHEHUN

dopma o0byyeHns OYHad

Bua koHTpons 3a4eT C OLLEHKOW

Bug atrectauun NpOMeEXyTOYHas

KoHTponbHoO-u3meputenbHbi matepuan Ne 16

1. Perynauusa akTMBHOCTN (pepMEHTOB.

2. OCHOBbI KIMMHNYECKOU DUOXUMUN.

Mpenogasartensb K.X.H., gou. H.B. CtonnoBckasi



YTBEPXXOAIO
3aeepyowmi kacdegpom
OpraHn4yeckon XnMmmm

O.X.H., npod. X.C. luxanves

20

Hanpasnexue noarotoskm / cneuunansHocts 040301 Xumuns

Oucumnnuua TeOpeTVILIeCKVIe OCHOBbI N SKCnepnMeHTaribHad XMMua Buonornyeckn akTUBHbIX
coeHEHUI

dopma 0by4yeHusa OYHada

Bup koHTpons 3a4eT C OLIEHKOM

Bup atTectayum npomMeXxyToyHad

KoHTponbHO-n3ameputenbHbin matepuan Ne 17

1. F'opMOHbI NenTUAHOW Npupoabl, CTEPOMAHbLIE FOPMOHbLI. PUTOrOPMOHbI.

2. BzanmocBs3sb katabonmntnyecknx n aHabonmTn4eckmx npoueccos.

Mpenopaeartene K.X.H., gou. H.B. CTtonnosckas

YTBEPXIOAHO
3aBeayowmn kadegpon
opraHn4eckon Xummm

O.X.H., npod. X.C. Wnxanves

20

Hanpasnenue noarotoskm / cneumansHocts 040301 Xumus

Oucumnnuua TeopequeCKme OCHOBBbI N SKCnepmnMeHTaribHad XMMua ONONOrMYECcKN akTUBHbIX
COeNHEHUN

dopma o0byyeHns OYHad

Bua koHTpons 3a4eT C OLLEHKOW

Bug atTectaumu MPOMEXKyTOYHasA

KoHTponbHoO-u3meputenbHbi matepuan Ne 18

1. HykneunHosble kucnotbl. AHK n PHK. CTpykTypa HyKNemHOBbLIX KAIOT.

2. [eHHad NHXXEeHEePUAa n OnoTexHonorus.

MpenogasaTtensb K.X.H., gou. H.B. Ctonnosckas

YTBEPXOAIO
3aBepyowmi kadegpon



OpraHn4ecKkon XumMmm
O.X.H., npod. X.C. WWuxanves

20

Hanpasnexue noarotoskm / cneuunansHocts 040301 Xumus

Oucumnnuua TeOpeTVI‘-leCKI/Ie OCHOBBbI N 3KCnepnMmeHTalribHad XMmMnA O1ONOrMYecKn akTUBHbIX
coeVHEHNN

dopma 0byyeHua OYHada

Bua koHTpons 3a4eT C OL|eHKOM

Bug atTectaumu NPOMEXyTo4Has

KoHTponbHO-n3meputenbHbI maTtepuan Ne 19

1. CTpyKTYypHO-(pYyHKUMOHanNbHasa opraHnsaunsa monekyn AHK.
2. bnonorunyeckoe okucneHue. [IbixatenbHas Uenb.

Mpenogasartensb K.X.H., gou. H.B. Ctonnosckas

YTBEPXOAHO
3aBeayowmn kadegpon
opraHn4eckon Xummm

O.X.H., Npod. X.C. Wnxanvnes

20

HanpasneHue noarotoskm / cneumansHocts 040301 Xumus

Oucumnnuua TeopequeCKvle OCHOBBbI N 3KCnepunuMmeHTaribHada XmMmna ONONOrM4YecKkn akTUBHbIX
coeVHEHUN

dopma 0byyeHns OYHad

Bua koHTpons 3a4eT C OLLEHKOW

Bug atTectaumu MPOMEXKyTOYHasA

KoHTponbHO-n3smeputenbHbIn matepuan Ne 20

1. CTpyKTYypHO-YHKUMOHaNbHasa opraHm3aunsa monekyn PHK.

2. ObmeH 6enkoB 1 amunHokucnoT. MN'aponus 6enkos.

lMpomexyToyHaa aTTecTtauma npoBoAMTCA B  cooTBeTcTBMM C  [lonoxeHnem o
NPOMEXYTOYHON aTTecTaumm oby4valrwmuxcsa no nporpammMmam Bbiclero obpasoBaHusa. [o
peleHnto Kadeapbl OUEHKN 3a AMddepPEHUMPOBaHHbLIN 3a4eT MOryT ObiTb BbICTaBnEHbl MO
pesynbTatam TeKkylen aTtrectaumm obyyalolerocs B CeMecTpe, HO He paHee, 4YeM Ha
3aKrnoymMTensHOM 3aHATUKW. pu Hecornacum CTygeHTa ¢ OUEeHKOW nocrnegHun Bnpase caaBaTb
AnddepeHUMpoBaHHbIN 3a4eT Ha 0BLMX OCHOBaHMSIX.

KOHTpPONbHO-M3MepUTENbHbIE MaTepmansl NPOMEXYTOYHOW aTTecTaumm BKIoYakoT B cebs
TeopeTn4eckne BOMPOCHI, MO3BOMSAKLME OLUEHUTb YPOBEHb MNOSTYyYEHHbIX 3HAHUW U CTEMNEHb
CCOOPMUPOBAHHOCTN YMEHUN U HaBbLIKOB. KpuTepumn oueHnBaHusa npuBegeHbl BbILLe.



20.3 3agaHus, pekoMeHAOoBaHHbIE K UCMONb30BaHUIO NPW NPOBeOEeHMM ONArHOCTUYECKUX paboT ¢ uenbto
OLEHKM OCTaTOYHbIX 3HaHWI MO pe3ynbTaTaM OCBOEHUS AaHHOW AUCUUMIUHDI

MNKB-1
TecTbl C BbI60pOM npaBUIibHOro oreeTta U3 npeanoXeHHbIX BO3MOXHbIX.

1. K MaKpO6I/IOFeHHbIM anemMeHTam, BXxogduwunm B COCTaB OpraHn3ma 4enoBeKka, OTHOCATCA:

a)l, F 6) O,C,H

B) K, Na r) Pb, Be

2. K MOHOaMMHOMOHOKapOGOHOBBLIM KMCNOTaM OTHOCUTCS:

a) rnytammHoBas KucnoTa 6) NM3nH

B) LUCTEUH r) acnaprmHoBas KucnoTa

3. YcnoBHO 3aMeHNMble aMUHOKUCIOThbI - 3TO:

a) aMVHOKNCNOTbI, KOTOPbIE CUHTE3NPYIOTCS B OpraHn3me B 4OCTaTOYHOM KONMYECTBE;

6) aMMHOKNCIOTbI, KOTOPbIE HE CUHTE3NPYIOTCA B OPraHU3Me;

B) aMMHOKUCIOTbI, KOTOpbleé He CHUHTE3UPYKTCA B OpraHuame B [A0CTaTOYHOM
KonuyecTBe;

) @MUHOKMCOTLI, KOTOPbIE CUHTE3NPYKOTCA B OPraHn3Me U3 He3aMeHUMbIX.

4. BblbepuTte 13 HmKenepeuncrieHHbIX NpocTble 6enku:

a) anbOyMUHbI 0) meTannonpoTenHbl

B) FTMCTOHDI r) MTMNONPOTENHBI

5. [Insa kakon n3 cTpykTyp 6enka xapakrepHo obpasoBaHue rrnobyr:
a) nepBu4Has 6) BTOpU4Has

B) TPeTUYHas r) YyeTBEepTUYHas

TecTbl 6€3 NpeAnoXeHHbIX BO3MOXHbIX BapMaHTOB OTBeTa
1. Kak Ha3bIBalOTCA BeLeCcTBa, KaTanmsmpytoLme BCe NpoLecChl B XXMBbIX OpraHn3max?
OtBeT: hepMeHTbI (3H3MMBbI)
2. Kak Ha3bIBalOTCS BELLECTBA, perynmpyoLimne Bce NpoLecchbl B XXUBbIX OpraHmamMmax?
OTBET: ropMOHbI
3. Kak HasblBaloTCa MOMEKynbl, OTBEYalLme 3a nepefady HacnegcTBEeHHON MHAOPMaLMK B XKMUBbIX
opraHuamax?
OtseT: OHK (ae3okcnpnboHyknenHoBas Kucrora)
4. Kak HasblBaeTCcs Npouecc CUHTE3a OpPraHNYeCKMX BELLECTB U3 HEOPraHUYECKMX, NpoTeKaoLwWwmi B
Xfioponsiactax pacTeHnn?
OtBerT: choTocuHTE3
5. [Insa kakon n3 cTpykTyp 6enka xapaktepHo obpasoBaHue rnodyn?
OTBeT: TpeTnyHas

MpakTuKo-opueHTUpOBaHHbIE 3afaHus
1. Jante onpegenexHne TepMmnHy bepMeHTbI:
OtBeT: epMeHTbl (9H3MMbI) — BbICOKOCMELMAanM3MpoOBaHHbIA Knacc 6GenkoB, obecneunBatoLmx
BbICOKME CKOPOCTM XMMUYECKNX PeaKkLnii, MpoTeKatoLWmX B KNETKaX XXMBbIX OPraHn3mMoB
2. Kakue BelyecTBa Ha3biBalOTCS BUTaMmmHamm? Oxapaktepusymnte 0CO6EHHOCTU UX AEUCTBUIS.
ButamuHbl - HeobxoguMmble ONns HOPMarnbHOM  XXWU3HEAEATENbHOCTM  HWU3KOMOMEKYNSPHbIE
COeAVNHEHUs, CUHTE3 KOTOPbIX B OpPraHuM3Me [AaHHOro BuAa OrpaHWYeH WM OTCYTCTBYET.
Ocob6eHHOCTN AENCTBUS: NPAKTUYECKN HE CUHTE3NPYIOTCA B OpraHn3me; He ob6nagatoT CTPYKTYPHOM
yHKUMEN; HE UCNOSb3YIOTCA OPraHN3MOM B KavyeCTBE MCTOYHMKA JHEPruu; NPOSBASOT BbICOKOE
Buonornyeckoe AenNCTBUE B MarnbiX JO3axX

MNKB-2
TecTbl ¢ BLIGOPOM NpaBUNILHOIO OTBETA U3 NPEeAsIOKEeHHbIX BO3MOXHbIX.
1. YTo Takoe KodrakTop:
a) npocrtoun 6enok 0) npocTeTnyeckas rpynna oepmMeHTOB



B) CNOXHbI 6enok r) 3H3UM
2. K>xmpopacTBopuMbIM BUTAMUHAM OTHOCSATCS:

a) ButamuHbl An E 6) BuTamuHbl rpynnel B
B) BuTamuH C r) ButamuH H

3. K MeTannam «ku3Hu» OTHOCATCS:

a) HaTpun 6) 30no0T0

B) Meab r) uesnmn

4. Kakon 13 reTepoLmKoB, BXOOUT B CTPYKTYPY NOPCOMPUHOB:
a) nuppon 0) Tpnason

B) NMPUMUONH r) dypaH

5. Krekco3am oTHoOCATCS:

a) pnbosa 6) copykTO3a

B) rnoKo3a r) aputposa

TecTbl 63 NpeAnoXeHHbIX BO3MOXHbIX BapMaHTOB OTBeTa
1. dubpuNNApHLIN Benok SABNsSeTca pacTBOPMMbLIM B BoAe. BepHo nu yTBepxaeHne?
OrtBerT: HeT, He BepHO.
2. nobynsipHbIn 6enok sBnseTcs pacTBopuMbIM B BoAe. BepHo nu yTBepxaeHue?
OtBerT: [a, BepHo.
3. Bce Genku - bepmeHThl. BepHo nu yTeepxaeHue?
OrtBerT: HeT, He BepHO.
4. Bce dpepMeHThI - 6enkun. BepHo nu yteepxaeHue?
OtBerT: [a, BepHo.
5. Bce ropMoHsbl - 6enkun. BepHo nu yteepxaeHue?
OrtBerT: HeT, He BepHO.

lMpakTuKo-opueHTUpPOBaHHbIe 3a4aHuUA
1. Kak HasblBalOTCS FOPMOHbI rmnoTonamyca? KpaTtko oxapakTepusymnTte nx porsib.
OtBeT: OpMOHbI rMnoTanamyca — pPUNU3NHr-coakTopbl. JIMGepuHbl OKasbiBaKOT aKkTUBMpYyoLLee
AENCTBME Ha cekpeuuto ropMOHOB rmnogmsa. CTaTuHbl OKasbliBalOT NogasBnsollee OencTBME Ha
Cekpeuuto ropMoHoB rmnodguaa. OcyLLeCcTBAKT rOPMOHanbHY perynauuio opraHnama. JencreyoT
Ha OOWH U HECKOJTbKO rOPMOHOB rMnodmaa.
2. Kak HasbIBaloTCa ropMOHbI rmnocusa? Kpatko oxapakrepusymTte nx posb.
OTtBeT: [OpMOHbI rMNodu3a — TPOMNWUHbLI, OKa3bIBAOT CTUMYNMpPYIOLLEee AENCTBUE HA SHOOKPUHHbIE
xenesbl.

NKB-3
TecTbl ¢ BLIGOPOM NpaBUNLHOro oTBeTa U3 NPeAnoXKeHHbIX BO3MOXHbIX.
1. K npoCTbIM OMbINIAEMbIM NUNUAAM OTHOCATCA:

a) pocconnnnapl 6) ctepongpl
B) BOCKM r) TepneHsbl
2. B coctaB PHK Bxogunt MmoHocaxapwua;:

a) caxapoasa 0) rnoko3a

B) pubo3a r) dpyKTO3a

3. K nupummanHoBbIM a30TUCTbIM OCHOBAHUSAM, BXOASILLMM B COCTaB HYKIIEMHOBbLIX KUCHOT
OTHOCATCS:

a) ageHuH 6) ryaHunH

B) ypauun r) TUMUH

4. HykneoTtug - aT10:

a) a30TUCTOE OCHOBaHMe

0) MOHOCaxapug,

B) a30TUCTOE OCHOBAHWE, CBA3aHHOE MMNKO3UOHON CBA3bI0 C MEHTO30M
r) acdomp hoccopHOM KUCNOTbI C HYKNEeo3naom

5. B coctaB [1HK He BxoauT:

a) ageHuH 6) TUMUH



B) ypauwun r) LMTO3MH

TecTbl 6€3 NpeanoXeHHbIX BO3MOXHbIX BapMaHTOB OTBeTa
1. Kakon yrneBop BXxoauT B CTPYKTYpy Monekyn OHK?
OTBeT: gesokcmpnbosa
2. Kakon yrneBsop BXoAuT B CTPYKTYpYy moriekyn PHK?
OTBeT: pnbosa
3. Kakom yrnesof BXoguT B CTPYKTYPY Kpaxmana?
OTBerT: rnokosa
4. Kakon yrrnesop BXOAUT B CTPYKTYpY rnuKoreHa?
OTBerT: rnokosa
5. Kakon yrnesopg BXOAMUT B CTPYKTYPY LIENSH0N03bI?
OTBerT: rrnokosa

MpakTuKko-opueHTUpOBaHHbIE 3afaHuUs
1. anTte onpegeneHne noHatuo MNEH.
OtBeT: 'eH — yactb makpomonekynbl [OHK, oTBeTcTBEHHas 3a CMHTE3 oaHOW GenkoBOW Lenwu.
MHpopmaums o nepBuYHON CTpyKType Benka cogepxutcsa B nepsuyHon ctpyktype OHK, To ecTb B
nocrefoBaTeNlbHOCTU HYKNeoTNao0B.
2. [lanTe KpaTKyt XapaKTepucTuky nopgpurpunHam.
OteeT: [MopupuHbI — BaXHEWULIMA KNacC MaKPOUMKINYECKMX TEeTPanmpposibHbIX NUraHaos,
CO3[aHHbIX MNPUPOAOMA B AO0SITOM 3BOSIOLUMOHHOM npouecce Afs OCYLWECTBAEHNA BaXXHEMLIUX
ounonornyecknx  (OYHKUUMM  XMBOW  MaTepun: -POTOCUHTETMYECKasi, - [AblxaTenbHad, -
depMeHTaTUBHaAA 1 T.4. [NpuMepsbl: xnopoguns, rem.



