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Hanpasnenue noaroroBku 44.03.05 Ilemarormueckoe oOpaszoBanue (¢ AByMs npoduisaMu
TIOATOTOBKH)

Hanpasnennocts (npo¢uis) «buonorus» u «'eorpadusi»

Kpanuduxarus 0akajaBp
dopma o0ydeHuUs 3a04Hast
OO0w1as Tpy10eMKOCTb 43ET
YacoB 10 y4eOHOMY IIIaHy 144 Buabl KOHTPOJISI B ceMecTpax:
B TOM YHCJIE: 9K3aMEHbI 7
ayJIUTOPHBIE 3aHATHUSL 16
caMoCTOsITeNbHAs paboTa 119
4acoB Ha KOHTPOJIb 9

Pacnpenesienne 4acoB THCHHUILJIMHBI TI0 ceMeCTPaM

Cemectp(Kypc.Homep cemectpa Ha Kypce) 7(4.1) Htoro
Bun 3ansaruit VIT | PIT | VIT | PIIJ
Jlexiin 6 6 6 6
JlabopatopHbie 10 10 | 10 | 10
B toM uncne uHT. 4 4 4 4
HWroro ayn. 16 16 | 16 | 16
Konrakrhas pabora 16 16 16 | 16
Cawm. pabora 119 119 |[119( 119
Yachel Ha KOHTPOJTb 9 9 9 9
Hroro 144 | 144 | 144 | 144




Hanpasnenue noarotosku 44.03.05 Ienarorunyeckoe oOpazoanue (€ 1BYMst NPOGUIAMHI HOATOTOBKH)
Hanpasnennocts (nmpo¢uis) «buonorus» u «I'eorpadus»
PaGouas nporpamma JuciuIuIMHbl «bruonornueckas XMMus»

IIporpammy cocraBuii(u):

Haumsaiixo Upuna BsiuecnaBoBna

[pu HamMUUKM 00YYAIOIIMXCSI U3 YHCIIA JIUI C OTPAaHWMIEHHBIMU BO3MOXKHOCTAMHE 3JJ0POBbS, KOTOPEIM HEOOX0ANM 0COOBII MOPSIOK
OCBOCHHS IUCIMIUIMHBI (MOJLYJIS), TIO MX JKEJIaHHIO pa3pabaThiBaeTcs alalTUPOBAHHAS K OTPAaHUYESHUSM X 3/10pPOBbs paboyast
nporpaMMa JUCIMIUIMHEL (MOIYJIS).

Pabouast nporpamMma AUCIHUIUINHEL

Buoaornueckasi Xummusi

paspaborana B cootBercTBur ¢ ®I'OC BO:

DeznepanbHblil rocy1apCTBEHHBINM 00pa30BaTeNIbHbINM CTaHJAPT BHICIIETO 00pa30BaHUs IO HAIpaBICHUIO NOATr0TOBKU 44.03.05
TTemarornyeckoe obpasoBanue (¢ AByMs NpoUIsIMH MTOATOTOBKY) (YpoBeHb OakanaBpuara) (nmpuka3 MuHoOpHayku Poccuu ot
22.02.2018 r. Ne 125)

COCTaBJICHA HAa OCHOBaAHUUA yqe6H0r0 IJ1aHa:

Hanpasnenue noarorosku 44.03.05 ITenaroruueckoe oOpazoBanue (¢ AByMst MPOGHISIMH MOJATOTOBKH)
Hanpasnennocts (poduns) «buonorus» u «I'eorpadus»

yTBepxaeHHoro YuénsiM coBeToM CI'CITY ot 28.10.2022 npotoxon Ne 1.

Pabouas nporpamma o100peHa Ha 3aceJaHuu Kadeapbl

B]{[OJIOFI/[I/[, 9KO0JO0TrMd U METOAUKH Oﬁy'-le]-ll/lﬂ

TIportokou ot 30.08.2022 1. Ne 1
3aB. kadenpoit CemeHOB A.A.

Havanpuuk YOIT

\'\
; LW

H.A. lomanuna
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Hamnpasnenne noarorosku 44.03.05 Iegaroruueckoe odpasoBanue (¢ ABYyMst IPOQUIISIMU OATOTOBKH)
HanpasnenHocts (npoduis) «buosnorusi» u «I'eorpadusi»

a00yas IIporpaMma JUCUUITIMHBI «buosornueckas XuMus»

1. LIEJIM 11 3AJIAYM OCBOEHUSI JUCLUIIIMHBI (MOYJI5)

Heab u3yyeHusi AMCHUILUIMHBI: (QOPMHPOBaHHE y OOydYaromuxcs o0menpodecCHoHaIbHBIX KOMIICTCHIUI Ha 0a3e OCHOBHBIX
pa3nenoB KIACCUYECKOM U COBPEMEHHON OMOIOTMYECKON XUMHUH.

3apaun u3yyeHusl AMCUHMILUIMHBI:

B 00JIaCTH TIEIaTOTUYECKO# e TeIbHOCTH:

- (dhopmupoBaHre 00pa30BATENBHON Cpebl A JOCTHIKEHUS JIMYHOCTHBIX, METANPEIMETHBIX M MPEAMETHBIX Pe3yJIbTaToB
oOyueHHss M OOECIEeUYeHHsI KadecTBa Yyd4eOHO-BOCIIUTATENBHOTO TMpoIlecca CPEACTBAMHU TMPENoJaBaHus Y4eOHOro TMpeaMeTa
OuoNoTHYEeCKAsT XUMUS,

- u3yueHHe O0COOCHHOCTEH CTpOCHUS, (PU3UKO-XUMHYECKHX CBOMCTB, QYHKIMI OCHOBHBIX OHOOPTaHUYECKHX COEIMHCHHUH,
CJIArarolyX XKUBbIE OPraHM3MbI MPOKAPHUOT U DYKAPHOT;

- U3yueHne OCOOCHHOCTEH CTPOCHHUsS, (PHU3MKO-XUMHUYECKHX CBOWCTB, (YHKUIHH OHOJOTMYECKH AKTHBHBIC COCIMHCHHIA:
BUTaMHHOB, (PEPMEHTOB, TOPMOHOB KaK OHOPETYJIATOPOB OOMEHA BEIIECTB JKUBBIX OPraHH3MOB;

- BBISIBIICHHE 0COOEHHOCTEH OOMEHa BEIIEeCTB )KUBBIX OPTaHU3MOB, B3aUMOCBsI3eil 0OMeHa BEIEeCTB.

O6sacTh npodeccuoHaabHOl JesiTeibHOCTH: 01 O0pazoBaHue U Hayka

2. MECTO JUCHMILTUHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJBHOM ITPOTPAMMBbI

Iukn (pazaen) OIT: |Bl .0.08

2.1|Tpe60|32um;| K MpeBapUTeIbHOIl MOAT0OTOBKe 00y4alouerocs:

ConeprkaHre JUCLMIUIMHEI 0a3upyeTcsl Ha MaTepuaje, OCBOGHHOM paHee B Kypcax: «Llutomorus», «boranukay, «300510THsm»,
«Du3N0II0THs YeIoBeKa U )KUBOTHBIX», « DU3HOJIOTHSI PACTEHUN.

2.2| JucuumianHbl (MOIYJIM) U MPAKTUKH, JJIs1 KOTOPBHIX OCBOEHHE AAHHOM THCHHUIINHBI (MOYJIs1) HEOOXOAUMO KaK
npeamecTByomee:

OcBoeHME JUCHMIUIMHBI SIBJISIETCS OCHOBOW JUIS M3Y4YEHUS TakuX KypcoB Kak «['eHetmka», «MojekynspHas OHOJIOTHMY,
«MuKpOOHOIOTHSL C OCHOBaMH BHpYycCOJIoTHH», «BBexeHme B OuoTexHonoruio», «Teopus sBomomum», «OOmas SKOJIOTH»,
«CouuanbHast 9KOJIOTHUS ¥ IPUPOAOIOIb30BAHHEY.

3. KOMIIETEHL{Y OBYYAIOILIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIATITAHBI
(MOZYJIST)

OIIK-8 Cnoco6eH ocyliecTBISITH MeIaroru4ecKyro AesiTeJIbHOCTh HA OCHOBE CHIENHAJTbHBIX HAYYHBIX 3HAHMI

OIIK-8.1 3naeT: HCTOPHIO, TEOPHIO, 3aKOHOMEPHOCTH ¥ MPUHIMIBI MOCTPOEHUS U PYHKIHOHUPOBAHUS 00PA30BATEIbHOTO
npoiecca, poJjib 4 MecTo 00pa30BaHMs B KH3HH YeJI0BeKa 1 001 ecTBAa, COBPeMEHHOE COCTOsIHIE HAYYHOI 00.J1acTH,
COOTBETCTBYIOLLIEH MpenoaaBaeMoMy NpeaMeTy; NPUKJIAJHOe 3HAYeHHEe HAYKH; clenupuIecKrue MeTOAbl HAYYHOT0 NO3HAHUS
B 00beMe, 00ecrieynBaloNIeM NpenoJaBanue yieOHbIX IpeAMeTOB

3HaeT npeaMeT U3ydeHHs OHOXMMHN, OMOXUMHUYECKYH0 TEPMHHOIOTHIO; METO/IbI OHOXMMHIECKOT0 aHaan3a. MOJIeKyISIpHBIE OCHOBBI
u3HU. Heopranudeckue BemiecTBa, UX 3HaUeHHEe. AMUHOKHCIIOTHI, CTpOCHHE, kKiaccudukanms, 06pa3oBaHue MENTUIHOMN CBSI3H.
I'maBHBIE KIIACCHI OMOOPTaHUYECKUX COCANHEHNUIT: OCITKH, HyKJICHHOBBIC KHUCIIOTHI, YTIICBOIBL, JIUITHIBL: CTPOCHHE, (DU3HUCCKUE H
XUMHYCCKHUE CBOf/’ICTBa, q)yHKU,I/II/I. Buosornueckn akTUBHBIE COCOANHCHUSA . q)epMCHTbI, BUTaMHHbI, TOPMOHBI, — CTPOCHUE, q)HSI/I‘lCCKI/IC
U XHMUYECKUE CBOWCTBA, PyHKIMH Kak OroperyasitopoB. AT® u apyrie HU3KOMOJIEKYJISIPHBIC OPTaHHMYIECKUE BEIIECTBA KICTKH:
crpoenue, pyHkiuu. KiteTouHbIit MeTaboaM3M: OCHOBHBIC ITyTH OOMEHA BEHIECTB, MPOIIECCH paciaga U CHHTE3a OCHOBHBIX
OPraHMYECKHX BEIIECTB: OEIKOB, YIIICBOIOB, JIUIUIOB, HYKICHHOBBIX KUCIOT B OPraHM3Me POKAPHOT M 3yKapHOT; CIIOCOOBI pacyera
sHepreTrueckoro 3¢ dekra nporecco karadboyiM3Ma, BEIPAKaEMOro YucioM Mostekya ATD

4. CTPYKTYPA U COJAEPKAHUE JTUCITUIIJIMHBI (MOOYJIS)

Kon HaumenoBanue pa3iesioB U TeM /BH]I 3aHSTHSI/ Cemectp | YacoB | UHTepaxT.
| JAHATHSA

Pasnen 1. buoxumus kak Hayka. Oprannyeckue BeliecTBa KJIETOK

11 Buoxumus kak Hayka. benku: o01ias XxapakTepucTuKa, aMUHOKUCIIOTHBIN COCTaB 7 2 1
0€JKOB, CTPYKTYpHI, PyHKIMH, Kinaccudukarus /JIex/

1.2 Buoxumus kak Hayka /Cp/ 6 0

1.3 Benku: o0mias xapakTepucTHKa, aMMHOKHCIIOTHBIM COCTaB OEIIKOB, CTPYKTYPBI, 7 8 0
dyukumy, xiaccubukanus  /Cp/

1.4 Benku: peaknyn ocaxxaeHus 0€IKOB, o0IIHe U crienupuIecKue IBeTHBIE 7 2 0

peaxiuu Ha OEJKH U CBOOOHbIC aMHUHOKHUCIIOTHI /J1a6/

15 Benku: peakiuu ocaxkaeHus 0eIKOB, 00Imue U cnenupuIecKue [BeTHbIE 7 8 0
DeaKInu Ha OCNKH U CBOOOJIHBIC aMHHOKHCIOTHI /Cp/
1.6 HyxknenHoBbIe KHCIOTHI: 001Iast XapaKTEPUCTHKA, CTPOCHHE, (DYHKIIHH. 7 2 1

VYraesoabl. OnpesienieHue yrieBoa0B KaueCTBEHHBIMH peakuusimMu /Jlex/

17 HykJenHoBBIe KHCIOTHI: 001Iast XapaKTepUCTHKA, CTpoeHue, pyHkuuu /Cp/ 7 8 0

1.8 VYraesoabl. OnipesieieHue yrieBoA0B KaueCTBEHHBIMH peakuusamu /J1a6/ 7 2 0

19 VYraesoabl. OnpesienieHue yrieBoa0B KaueCTBEeHHbIMH peakuusimu /Cp/ 7 8 0

1.10 JIunuapr. @U3MKO-XUMHUYECKHE CBOWCTBA U peaKIiu onpeesieHus aununos /Cp/ 7 8 0

111 ButaMuHb 1 MX pOJH B OOMEHE BENIeCTB. XapaKTePUCTHKA KUPO- U 7 8 0
BOJIOPACTBOPUMBIX BUTaMHHOB /Cp/

1.12 @DepMeHTHI: CTPOEHHE, MEXaHNU3M JIeHCTBUS. ['OpMOHEI, 001I1as XapaKTepUCTHKA 7 8 0

/Cp/
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Hanpasnenue noarotosku 44.03.05 Ienarorunyeckoe oOpazoanue (€ 1BYMst NPOGUIAMHI HOATOTOBKH)
Hampasnennocts (npoduis) «buonorus» u «I'eorpadus»

>abouast IIporpaMma JUCUUITIMHBI «buosornueckas XuMus»

1.13 Buramunsl. KauecTBeHHbIe peakiiuy Ha BuTaMuHbl. @epmenTtsl. CBoiicTBa 7 2 0
(epMeHTOB Kak OMokaTanu3aropos /J1ab/

1.14 Buramunsl. KauecTBeHHbIe peakiiuy Ha BuTaMuHbl. @epmenTtsl. CBoiicTBa 7 8 0
(bepMeHTOB Kak OuokaTanu3zaTopos /Cp/

Paznen 2. OOMeH BeliecTB M JHEPrHU: OCHOBbI 0HOXMMHYECKUX MPOLECCOB,
B3aHMOCBA3b 00MeHa BellecTB

2.1 OO0OMeH BelecTB U SHepruu. bruoxumudeckue mpeBpalieHus yrieBoIoB B 7 2 0
opranmsme ueaoBeka  /JIek/
2.2 OOMeH BelecTB U SHepruu. bruoxumuueckue mpeBpalieHus yrieBoIoB B 7 2 0

opranusMme yenoBeka /J1a6/

2.3 OOMeH BeIIecTB M SHEPrHi. bBHOXUMHYecKre IPEBPAICHUS YTIICBOIOB B 7 8 0
opranusme yenoseka /Cp/
24 OOMeH JTUNK0B, OENKOB, HYKJIEHHOBBIX KHCIOT /Cp/ 7 8 0
25 I'mnpomms 6enkos. buocunTes 6emxos /Cp/ 7 8 0
2.6 Boanslii 1 MuHepabHbIi 00MeH. bronoruueckoe okucnenue /Cp/ 7 8 0
2.7 B3anMocBs3p 0OMeHa BelecTB B opranuzme /Cp/ 7 8 0
2.8 KonrponbsHoe Meponpustue /J1a6/ 7 2 0
29 KounrponsHoe meponpusitue /Cp/ 7 9 0
/Ox3amen/ 7 9 0

5. OueHoYHBIE U METOAUYECKHE MATEPHAJIBI 0 JUCHUILINHE (MOIYJII0)

5.1. Conep:xanue ayTuTOPHOI padoThI MO TUCHUILINHE (MOIY.JII0)

7 cemecTp, 3 JeKUUHU, S 1a00PaTOPHBIX 3aAHATHH
Paznen 1. buoxumus kak Hayka. Oprannyeckne BelecTBa KJIeTOK
Jlexuus Nel (2 gaca)
Broxumus kak Hayka. benkn: o0mias XxapakTepucTUKa, aMUHOKUCIOTHBIN COCTaB OENKOB, CTPYKTYPHI, QyHKIINH, KIacCH(pUKAIIHS.
Bonpock! 1 3a1aHus
1. brnoxumus kak Hayka. [IpeqmeT nu3ydeHus: OHOXUMUM;, OHOXHMIYECKasi TEPMHIHOJIOTHS;, METOIbI OHOXUMHUIECKOTO aHAJIH3a.
. MonekyJisipHble OCHOBBI >KU3HU. Heopranuueckue BelecTBa, UX 3Ha4eHHE
3. OO011ast XapakTepUCTHKA OETIKOB. DJIEMEHTAPHBIH 1 AMHUHOKUCIIOTHBIN COCTaB OEJIKOB.
4. Knaccudukarys 0eIKOBBIX aMHHOKUCIIOT. PU3UKO-XUMHYECKUE CBOMHCTBA aMUHOKHUCIIOT.
5. CoenHEHNE aMHHOKHCIIOT B OEIKOBYIO MOJIEKYITy ¥ XapaKTepUCTHKA EeNTHIOB.
6. CTpYKTYpBbI OITKOBOW MOJICKYJIBI U (DYHKITUH OEJIKOB.
Jlextust No2 (2 gaca)
HykienHoBble KUCTIOTHI: 0011as XapaKTEepUCTUKA, CTpOoeHUe, QyHKIUU. YTiaeBoasl. OnpeneneHue yrieBo10B KaueCTBCHHBIMU
peakuuiIMu
Borpocs! 1 3aganus
1. Obmias xapakTepuCTHKa HYKJICMHOBBIX KUCIIOT. McTOpus n3y4eHust HyKJICHHOBBIX KHUCIIOT.
. XuMHYEeCKUH COCTaB HYKJICHMHOBBIX KUCIIOT: BUJIbI a30THCTBIX OCHOBAHUI1, HYKJICO3UIbl, HYKJICOTHIbI, IIOJIMHYKJICOTHTHAS LETIb.
3. YrieBoasl: 001mas xapakTepuCcTUKa, KlacCu(pUKaIys, CBOUCTBA, QyHKIHH.
Jlexuus Ne3 (2 waca)
OOMeH BellecTB U SHepruu. buoxuMuueckue nmpeBpaiieHus yrieBoJoB B OpraHu3Me 4elI0oBeKa
Bonpock! u 3a1aHus
1. O6MeH BemecTB M SHEpruu. BiamMocBs3p HpoleccoB aHabonu3Ma U Kartabonusma. IloHATHE O MPOMEXYTOYHOM, BHEIIHEM,
IUTACTUYECKOM U (PyHKIMOHATIBHOM OOMEHaX.
P . Pacniag nonucaxapunos (ruaponus, Gpochoponus), nucaxapuaos, MOHOCAXapUAOB (AUXOTOMHUYECKUI U alOTOMUYECKUH pacnan).
3. INenTo3odochaTHEIl MyTh NpeBpalleHHss MOHOCaxapHIOB. 3HaueHHWEe W (epMeHTaTHBHOE OOecIedYeHHe IPOLECCOB pacmana
YTJIEBOAOB.
1. [Tyt nraktuBauu [IBK (a3poOHBIif 1 aHa pOOHBIH Ty Th).
5. Huxn Kpebca.
6. CHHTE3 yIIIEBOIOB B OPraHU3Me YeJIOBeKa. XapaKTepUCTHKA ITAroB poTocHHTe3a: GoTodu3ndeckne U GOTOXMMUUECKHE PEAKIIIH,
pabota anexTpontpancnoptHoi uenu. Cunares HAJI® u AT®. buoxumuyeckue peakiuu: nuki KanbBruHa, CHHTE3 METaO00JIUTOB.
JlaGopatophoe 3ansTue Nel (2 yaca)
Benku: peakunu ocaxaeHus OeJIKOB, 00IIKe U crieln()UUECKUE IIBETHBIC PEaKLUK Ha OEJKU U CBOOOIHBIC AMUHOKHUCIIOTHI
Bonpock! 1 3a1aHus
1. Axtyanu3anus 3HaHUH.
2. BeimoHeHue nabopatopHoil paboThl «Peaknnu ocaxaeHus OenkoB, oOmIve W crelupUIecKre [BETHhIE peaKiuu Ha OenKu u
CBOOOIHBIE aMUHOKHUCIIOTBD.
3. Kak oTnenuts ssMuHbIi anbOyMuH OT rio0yIMHOBOH (pakimu ssuuHoro Oenka?
4. OT KkaknX HU3UKO-XMMHUECKHX CBOHCTB 3aBUCAT peakuuy ocaxieHus 0enkos? [louemMy Ipy OTpaBICHUH COMTSIMH TSDKENBIX METAJIOB
B KQ4eCTBE MIPOTHBOSIUS NAIOT SIMYHbII OEJIOK MM MOJIOKO?
5. UeMm 00ycIOBICHBI IBETHBIE peakUuy Ha Oenku?
6. Eciiu ¢ pactBopom omnoro Oenka peakius Pons M KCaHTONPOTEWHOBAS PEAaKLUs IMOJIOXKHUTEIbHBIE, a C PacTBOPOM JpPYroro
OTpHUIATENIbHBIE, YTO MOXKHO CKa3aTh O PA3IMUIMAX aMUHOKHCIOTHOTO COCTaBa 3TUX OEIKOB?
7. Hanummre dopmynsl nenTuoB W gaidTe MM Ha3BaHMA. B kakoil cpene (KuCiOH, HEHTpaJbHOM, IIENIOYHOM) JIEKUT HX
W303JIEKTpHYecKas TouKa? a) Huc-aja-Tup; 0) ry-inu3-apr, B) Baj-acl-apr.
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Hanpasnenue noarotosku 44.03.05 Ienarorunyeckoe oOpazoanue (€ 1BYMst NPOGUIAMHI HOATOTOBKH)
Hampasnennocts (npoduis) «buonorus» u «I'eorpadus»

>abouast IIporpaMma JUCUUITIMHBI «buosornueckas XuMus»

8. Hanmmmre Gopmyity rekcanenTiaa i3 aMiHOKHUCIIOT Pa3HbIX KJIACCOB, UCIIONB3YS XOTS ObI IBE HE3aMEHUMbIE aMUHOKHCIIOTHL. JlaiTe
Ha3BaHHUE, ONPEeITUTE 3apsi B Pa3HbIX cpenax. Kakue 1BeTHbIC peakiyy OyayT MOJOKHUTEIbHBI AJIsI JAHHOTO TenTHaa?
JlabopatopHoe 3ansiTue Ne2 (2 yaca)
Yraesozpsl. OnpeneneHue yriaeBoa0B KaueCTBEHHBIMHI PEaKLIUIMHU
Borpocsr 1 3aganus
. AKTyanuzanus 3HaHUN.
. Beimoninenue nabopatopHoit paboTsl «YraeBoabl. OnpeienieHue yriieBoI0B KaYeCTBEHHBIMH PEAKIIUSMID».
. KakoBbI npuUHIIMIIBI METO/IOB OOHAPYKEHHUS: a) TIFOK03bI? 0) (hpyKTO3bI? B) MaIbTO3BI? I') cCaxapo3bl?
. Kimaccudukanus yrneBomoB: MOHO- , TU- U TIOJHCAXAPHUJIBL.
. Bruonoruyeckas poJb rIIFOKO3bI, KpaxMalia, TIIMKOTeHA, TeTEPOOIUCAXapUIOB.
. Harmmmmre ¢opMyIisl MabTO3bI, TAKTO3BI U caxapo3bl. Hamummre ypaBHEHHS peakLuil THAPOJIN3a YKa3aHHBIX JHCAXapUIOB.
. Hammumure gpopmyiiel mpoaykToB peakuuu Gochopoiusa yriieBoJoB: rioko30 — 1 — ¢ocdart; rimroko3o — 6 — pocdar; dppykrozo —
1,6 — mudocdar; pochormuepuHOBLI albIer /.
JlabopatopHoe 3ansTue Ne3 (2 yaca)
Buramunbl. KauecTBeHHbBIC peakiuu Ha BUTaMUHBL DepmeHThl. CBOHCTBA HEePMEHTOB Kak OMOKATAIM3aTOPOB
Borpocsr 1 3aganus
1. AKTyanu3anus 3HaHUH.
D . BrinonHenue 1a60paTopHOil pabOThl «KaueCTBEHHBIE PEaKLH Ha BUTAMUHBD, « OOHApy>KeHNE aMUIIa3bl B CIIOHE YETIOBEKaY.
3. Bo Bpems oxnoit u3 sxcnenunuii Xpucrodopa Koaymba gacTs sxumnaxa 3adonena. YMuparomye MOPSKU HOMPOCHIIH BBICATUTD UX
Ha KaKOM-HHOYIb OCTPOBE, YTOOBI OHH MOTJIM CIIOKOWHO yMepeTb. Uepe3 HECKOJIbKO MEeCsIeB Ha 00paTHOM IyTH kopadmau Komaymba
BHOBbB ITOJIONIUIN K Oepery 3Toro octpoBa. KakoBo e ObLI0 n3ymileHHe MPUOBIBIINX, KOTAa OHH BCTPETHIIN 3/IeCh CBOMX TOBapHUIIeH
JKUBBIMH U 3710poBbIMU! OcTpoB HazBanu «Kropacao» (B mepeBojie ¢ MOPTYraabCKOro — «O3IO0POBISIONIHIN»). [ToyeMy He moruoiu
MOPSIKH, 0 KAKOM 3a00JIeBaHUH UET peub? B KaKuX Xy10’KECTBEHHBIX MTPOU3BEIEHHSX OMICAHO 3TO 3a00eBanue?
4. IlpuBecTH NMpUMEpHl XHUMHYECKUX PEaKIHi 1Mo KiaccaM (epMEHTOB: OKCHIOPEAyKTaX, TpaH(epas, THAPONa3, JKa3, TUAPOTa3,
CUHTETa3.

~N O Wi~

JlabopatopHoe 3ansTue Ned (2 yaca)

(OOMeH BellecTB ¥ SHEpruu. buoxumuyeckue npeBpalieHus yrieBoIoB B OpraHu3Me YeJoBeKa

[Borpocsr 1 3amanus

1. AKkTyanu3anus 3HaHUH.

2. Pacniag monmucaxapumoB (ruaposu3, Gpocdoponns), qucaxapuioB, MOHOCAXapHIOB (IMXOTOMUYECKAN M allOTOMUYECKUIl pacman).
CpaBHHUTENLHBIN aHAJIN3 TIPOLIECCOB.

3. Vka3arp sTana notpedienus u cuareza AT® npu aHa3poOHBIX U a9pOOHOM MyTAX paciajia MIOKO3bl. PaccunTaTh SHEpreTHUECKUit
a3 dexr.

. Vkazate 3tana notpebdiaenus u cuate3a AT® npu aHaspoOHBIX U a3poOHOM myTsix uHaktuBaimu [I1BK, B nukne Kpedca. Paccunrarh
SHEPreTHUECKUi 3P PEKT.

Ulutepatypa: 1, 2, 3.

JlaGopatopHroe 3anstue Ne5 (2 vaca)

[KoHTpONBHOE 3aHATHE

Borpock! 1 3aganus

1. Aktyanu3anus 3HaHUH.

2. KoMmiproTepHOE TECTUPOBAHKE TI0 pa3iety 2.

3. [TucemenHas KOHTpPOJIbHasA paGOTa IO BapuaHTaM C paC4YCTHbBIMU 3alaHUAMU.

Ulutepatypa: 1, 2, 3.

5.2. Copep:xaHue caMOCTOSITEIbHOM PadoTHI MO AUCHUIIIINHE (MOIYJIIO)

Conep:xaHue 00s13aTeIbHOI CAMOCTOSITEJILHOM PadOTHI MO TUCIHUTLINHE

Ne n/n TeMbl JHCHUILTHHBI Cojep:kaHue caMOCTOSATEIbHOI PaGoThI TIpoayKThI fesATeIbHOCTH
1 broxumus kak Hayka. CocraBieHle KOHCIIEKTa TEMBI. Pabora ¢ TepMHHAMHU, COCTAaBICHHbIH
BeinonaHeHue TeCTOBOIO 3a1aHuUs. KOHCIIEKT.
BbInosHeHHBIH TeCT.
2 benku: obmas BemonHenne 3amaHmWit  Ha  BEIABICHHE | PemreHHBIC M 0OpMIICHHBIE 3aJaHHS 110
XapaKTepPUCTHKA, (U3UKO-XMMHUYECKUX 0COOCHHOCTH | TeMe
CTPOEHHUE, CTPYKTYPHL, aMUHOKHCIOT U  O€NKOB; COCTaBJICHHE
CBOWCTBa, ¢dbopMyn TNEenTHUIOB U3 IIPOTEHHOTCHHBIX
KIaccu(UKaIms, aMUHOKHUCIOT,  YCTaHOBJIEHHE  (PU3UKO-
¢byHKIMN XMMHYECKOH XapaKTepHCTHKU (CyMMapHbIH
3apsg, H303JIEKTPHYECKas] TOYKa,
IepeMeIleHne B pasHbIX cpelax) o
(dopMyIaM ENTUAOB.
3 HyxnenHoBsle KUCTOTBI: BoimonHenune 3amaHumii  Ha  cocTaBieHue | Pernennsle u ohopMIIEHHbIE 3a1aHUS 11O
o011as XapaKTepUCTHKa, KeTo(opM  a30TUCTBIX OCHOBaHMSA, (OpMYyI | TeMe
CTPOEHUE, CTPYKTYPHI, HYKJICO3UJIOB, HYKJICOTHOB;  0Opa3oBaHHE
CBOWCTBa, GYHKIUN nommaykneotnanbix  uerned JIHK u PHK,
BO3HHKHOBEHHE  BOJOPOIHBIX  CBs3eH B
KOMILIEMEHTapHBIX napax A30THUCTBIX
OCHOBAHMH.
4 YrneBoasl: obmas BrimonHenne 3amaHMii  Ha  oTpakeHHe | Pernenssle u ohopMIIEHHbIE 3a1aHUS 11O
XapaKTEepUCTHUKA, CTpOEHUS, oIpezeneHue ¢busuko- | Teme
CTpPOCHHE, XMMHUYECKUX CBOMCTB yIIEBOIOB.
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KiaccupuKams,
CBOWCTBA, (YHKLIUH.
5 Jlunmner. dusnko- Beimonnenue 3amaHuid  Ha  cocraBieHue | PereHHble M opopMIICHHBIE 3aJaHUS IO
XUMHUYECKHE CBOICTBA U (hopmyn MIPOCTBIX u CMEIIAHHBIX | TEME
peaKuuy onpeieIeHus TPUITIALIEPHUIIOB; peaxwuit THUZIPOITI3a
JIAIUAJOB. TPULIIULIEPUIOB B KKT, CUHTE3a
TPUITIMLIEPUIOB.
6 Buramunsr u ux pons B CocraBienue TaONMIBl «XapaKTEpUCTHKA | 3arojHeHHas TaOuia
00OMEHE BEIlECTB. YKHPO- ¥ BOJIOPACTBOPUMBIX BUTAMUHOB)
XapakTepucTuka Xupo- u
BOJIOPACTBOPUMBIX
BUTAMUHOB.
7 DepMeHTBI: CTpOeHHE, Bremonnenne 3anaHuii Ha onpezaeneHue | PernenHble u opopMiieHHBIE 3a1aHUS TIO
MEXaHU3M JeHCTBUS. KIaccoB  (PEpMEHTOB, yYAacTBYIOIIMX B | TeMe
T'opmoHsl, o0mmast npoleccax 0OMeHa BELIEeCTB.
XapaKTepUCTHKA. BeimonHeHne 3amaHuit Ha O0TOOpakeHUE
MIEPBUYHOM CTPYKTYPBI MIENTUAHBIX
TOPMOHOB.
8 OOMeH BellecTs 1 Bremonnenue 3amaHuii Ha paccMorpenue | PernenHsble u opopMiieHHBIE 3a1aHUS IO

sHeprun. BuoXuMuYeckue | MpOLECCOB IIMKOJIM3a, a3poOHOro pacmaga | Teme
NPEBPAICHNS YIJIEBOIOB | IJIIOKO3bI, wuHaktuBammu [IBK, mukia

B OpraHM3Me YeoBeKa Kpebca, nearo3zodocdarHoro mukia u T.11.
9 OOMeH JTUIHIOB, Bemonsenne 3amaHuii Ha paccMmorpenue | PemreHHsie M 0OpMIICHHBIC 3aJaHUS 110
HYKJIEHHOBBIX KHCJIOT MPOIIECCOB pacmaja TIIKIEPUHa U KUPHBIX | TEMe.

KHCJIOT Ha KJIETOYHOM YPOBHE; pacnaga u
CHUHTEC3C HYKJICMHOBBIX KHUCJIOT.

10 T'unponn3s GenkoB. CocraBiieHHe JUHAMUYECKOrO ITOCOOUS Co3aHHoe TMHAMHAYECKOE ITocooue

BbuocunTes 6e1KoB. «buocunres 6emnxa Ha IpuMepe «buocunres Genka Ha npuMepe
TPUIICOTHIAY. TPHUIICOTHIA»

11 Bopublii 1 MuHepanpHblil | BelnosHeHue 3ajaHuii HA pacCMOTPEHUE Pemennble u 0OpMIICHHBIE 3aJaHUS IO
oOmeH. buonornueckoe IIPOLIECCOB B3aHMOCBSI3M OOMEHA BEIIECTB B | TeMe
okuciieHue. B3aumocBs3p | opranusme. BrinonHeHHsIH TECT.
oOMeHa BeIecTB B BrinonHeHne TeCTOBOTO 3a1aHUA.
OpraHusMe

Coaep:xaHue caMOCTOAITEIbHOI padoThI MO AMCUUIJINHE HA BHIOOP

IIpoayKThl AeATeIbHOCTH

Ne n/m TeMbl TUCHUTLINHBI Coaep:xkaHue caMOCTOSITEIbHOI padoThI
1 JIro6as Tema Ha BBIOOD Amnanu3 y4eOHUKOB Ouonorus, CpaBHHUTENBHBIH  aHAIM3  y4eOHUKOB
CTy/IeHTa HalpaBJICHHbIH Ha BBIIBICHUE BOIIPOCOB ouonoruu (He MeHee 2).

OMOXMMHH B IIKOJBHOM Kypce OHONIOTHH.
Pa3paboTka TUIAKTHIECKHX KapTOUYEK MO Pazpaborannbie JUIAKTHYECKHe
BOIIPOCOB OMOXMMUM B LIKOJILHOM Kypce KapTOYKH.
OMOJIOTH M.
[Mon6op 3aganuii mpoOIEeMHOTO XapaKkTepa Karainor 3alaHuN pOOIEMHOTO
IIPY M3yYEHUH BOIIPOCOB OMOXHMUH B xapakrepa.

IIKOJILHOM Kypce OHOJIOTHU.
Pa3paboTka KOHCIIEKTa ypoKa 1o m3ydeHnd | KoHcmekT ypoka ¢ M3y4eHHEeM BOIPOCOB
BOIPOCOB OMOXHUMHH TIPU 0A30BOM HITH OHOXUMHH

YIIIyOJICHHOM YPOBHSIX 00yueHus: OM0I0run
Pa3paboTka MynpTHMeIMHHBIX pe3eHTannil | Co3maHHas Ipe3eHTalIHs 10 TeMe.
B paMKax JAHHOM TEeMBI

5.3.00pa3oBaTe/ibHBbIE TEXHOJIOTHH

IIpu opranu3ay U3y4eHus: TUCIUIIIUHBL Oy IyT UCTIOIb30BaHEI Cllefyiomue 00pa3oBaTeIbHbIe TEXHOIOTHHU:
“H(GOPMALNOHHO-KOMMYHHKAIHOHHBIE TEXHOJIOTHHU, TEXHOJIOTHS OPTaHU3aLUH CAMOCTOSATEIbHON PaboThl, TEXHOJIOI U
pediekcuBHOro 00y4eHHs, TEXHOJIOTHS MOLYIBHOTO 00yUYEeHUsI, TEXHOJIOTHSI UTPOBOTO 00YUIEHHS, TEXHOIOTHH TPYIIIOBOH
JUCKYCCHU, UHTEPAKTUBHBIE TEXHOJIOTHHU, TEXHOJIOIHS IPOOIEMHOT0 00Y4€eHH s, TEXHOJIOTHS OpPraHU3aluu
yueOHO-HCCIIeJ0BATENbCKON AeSITEIbHOCTH, TEXHOJIOT U IPOEKTHOTO 00YYEHHs, TEXHOJIOTHS PAa3BUTHS KPUTHUECKOTO MBIIUICHHUSI.

5.4. Texyuuii KOHTPOJIb, MPOMEKYTOUHBII KOHTPOJIb M MPOMEKYTOYHAS ATTeCTAIUs

bannbHO-pedTHHTOBas KapTa AUCHUILIMHEI 0(OpMIIeHa KaK MPUIOKEHNE K paboueil mporpaMMe JUCIUIUINHEL.
@DoHJ OLIEHOUHBIX CPEICTB UL IPOBEACHUS IPOMEXKYTOUHOM aTTecTalluyl 00y4aroIUXCsl IO JUCHUIIINHE 0()OPMIIEH OTAESIbHBIM
JIOKYMEHTOM.

6. YYAEBHO-METOAUYECKOE 1 HH®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemasi iuTepatypa

6.1.1. OcHoBHas TUTEpPaTypa

ABTOpEI, cOCTaBUTENM | 3aryiaBue, CCHUIKA HA SIEKTPOHHYIO OMOIHOTEUHYIO CHCTEMY W3patenscTBO, TOx
JI1.1 |C. ®. Angpycenko, E.|buonoruyeckas xumus : ydeOHO-meromuueckoe mnocobue /|CraBporoib : CeBepo-
B. Jlenucenko Cesepo-Kaka3sckuii denepanpubiii yausepcurer. — 131 c. :[KaBkasckuit ®denepabHbII
Tabn. — Pexum goctyma: no moamucke. — URL:|ynusepcurer (CKDVY), 2015.
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https://biblioclub.ru/index.php?page=book&id=457874. -
Bubsmorp. B KH. — TeKCT : 31€KTPOHHBII.
6.1.2. lonoJiHHTE/ILHAS JINTEpaTypa
ABTOpBI, cOCTaBUTENH | 3ariaBue, CCHUIKA HA YJIEKTPOHHYIO OMOIHOTEUHYIO CHCTEMY W3zpatenscTBO, TOX
J12.1 |Bapsiesa E., Teoperudeckue OCHOBBI Ouoxumuu : yueOHoe mocobue|OpenOypr : OT'Y, 2011. - 360 c.
Bapanosa O., l'amOypr |[DnexTpoHHBIH pecypc]. - URL:
T. http://biblioclub.ru/index.php?page=book&id=259198
J12.2 |9.B. T'opuakos, OCHOBBI OMOJIOTHUECKON XUMHH : y4eOHOE mocooue: CraBpomnosnb : CTaBpOIoIbCKHUNA
b.M. baramaes, [DnexrponHsIii pecypc]. - roCyJJapCTBEHHBIN arpapHbIi
H.B. ®egora, URL.: http://biblioclub.ru/index.php?page=book&id=484922 yauBepcurer, 2017. - 208 c.
B.A. Opob6erng

6.2 Ilepeuens mporpaMMHOro oéecreveHust

- Acrobat Reader DC

- Dr.Web Desktop Security Suite, Dr.\WWeb Server Security Suite

- Microsoft Office 365 Pro Plus - subscription license (12 month) (ITaket mporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher, Teams, OneDrive, Yammer, Stream, SharePoint Online).

- Microsoft Windows 10 Education

- XnView

- Apxusarop 7-Zip

6.3 Hepe'{em) l/IHq)OpMa[ll/IOHHle CIIPABOYHLIX CUCTEM, HpOd)eCCl/IOHaJILHLIX 0a3 JAHHBbIX

- OBC «YHuBepcuTeTCKass OMOINOTEKA OHIIANHY

- Basbl mannbix Springer eBooks

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOYJIST)

7.1|HanmeHoBaHHE CIIENHATIBHOTO TIOMEIIEHHS: YaeOHast ayAUTOPHUS JUIs TPOBEICHUS 3aHATHH JIEKIIMOHHOTO THIIA,
11a00paTOPHBIX 3aHATHIA, UHIUBULYaJIbHBIX KOHCYJIBTAIMH, TEKYIIEro KOHTPOJIS, TPOMEKYTOYHOH aTTecTanuu, Y4eOHo-
rccie0BaTeNbcKast JadopaToprst O0TAaHUKH U SKOJIOTHH pacTeHuid. OcHameHHOCTh: JlabopaTopHoe 000pyI0BaHKE
(IITaTHBBI, CIUPTOBKH, MUHIIETHI, TIEMAPOBAILHBIC UIJIbI, TPEAMETHBIC U TIOKPOBHBIC CTEKIIA, BEChI, BAHHOYKHU, aCOSCTOBbIC
ceTKH, nanetku), JlJaboparopHas nocyaa (mpoOHPKH, KOJIOBI, XUMHIECKHE CTaKaHbl, MEPHBIE IWIIMHIPHI, BOPOHKH,
nuneTky, yamku [lerpu), ObopynoBanue i yueOHBIX PAKTUK (repOapHbIe MaNKH, KOMaI-KH, JIyIbl, repOapHbIe CETKN),
Mukpockon-20mr., Mukpockorn OMHOKYJIsIpHbIN-111T., Bans komOuHupoBanHas-1mr., Crenapl yueOHbie-41T.,
HarypanbHble 00BEKTH (KOMHATHBIE PACTEHUS, TepOapui, BIIaKHbIE peTapaThl, KOJUIEKIUH IUIOJIOB M CEMSH)-8IIT.
N306paszuresnbHble TOco0us (TaOIUIbI, MOACTH, MYJISKH )-81IT., MenoBas gocka-1mr., KoMriekT yueOHoi Mebenn

7.2|HaumeHOBaHME CIICIMATIBHOTO MOMEIICHHS: MOMEIICHHE ISl XPaHEHHS U MPO(UIAKTHIECKOTO 00CITYKUBaHUS Y4eOHOTO
obopynoBanus, JJabopanTckas kadenpbl OMOIOTHH, IKOJIOTUH ¥ MeTOIUKU o0y4deHusi. OcHamieHHOCTh: HoyTOyk-11mT.,
IIpoexrop-1mr., Dxpan-2mr., [Tnakarer, Tabmuiel, Buneomaraurona, Peaktueel, MUKPOCKOTIBI

7.3|HaumeHoBaHuUE CIIEIMaIbHOTO MOMEIICHHS: MOMEIICHHE ISl CAMOCTOSTENbHON paboThl, YnTanbHbli 3a1. OCHAIIEHHOCTS!
ITK-41T. ¢ BO3MOKHOCTBIO MOJKITIOUEHHS K ceTH « lHTepHeT» 1 o0ecriedeHreM JIOCTYTa B AIEKTPOHHYIO
nHpopMaloHHo-00pa3oBarensHylo cpeny CI'CITY, ITucbMenHsli cTon-4 mr., [Tapra-2 mr.

8. METOANYECKHUE YKA3AHUS IO OCBOEHUIO JUCHHUIIJIMHBI (MOY JIST)

Pabota Ha/1 TEOPETUUECKAM MaTEPUATIOM ITPOUCXOIUT KPATKO, CXEMAaTHYHO, TIOCIEJOBATENFHO (PUKCHPOBATH OCHOBHBIE ITOJIOKEHHS,
BBIBOJIBI, (POPMYJIMPOBKH, 000OIICHNS; TOMEYATh BaKHBIC MBICIIH, BBIJIENISATH KIIFOYEBHIC CIIOBA, TEPMHUHBL. [[poBepKa TEPMUHOB,
TIOHATHH € TOMOLIBIO DHIMKIIONENH, CII0OBapei, CIPABOYHHKOB C BBITMCHIBAHUEM TOJIKOBAaHHH B TeTpanb. O003HAYHTH BOTIPOCEHL,
TEPMHHBI, MaTE€pPHaJl, KOTOPHIM BBI3bIBAECT TPYIHOCTH, IOMETUTh U NMONBITATHCSI HAUTU OTBET B peKoMeHayeMol nureparype. Eciu
CaMOCTOSITEIbHO HE YHaeTcsl pa3o0paThcs B MaTepuale, Heo0X0JuMo c(hOpPMYIHPOBATE BOIIPOC U 38aTh IPENOAaBaTENIoO.
TIpopaboTka paboueii mporpaMMbl AUCHHUILIMHEL, eI 0c000e BHUMaHHE 1EIISIM U 3a/1a4aM, CTPYKTYPE U COACPIKAHHIO
qucuuIuinHbl. KoHCTIeKTHpOBaHNEe HCTOYHHUKOB, TOJrOTOBKA OTBETOB K KOHTPOJIBLHBIM BOIIPOCAM, IPOCMOTP PEKOMEHLyEeMOH
JHUTEPATypHl, paboTa ¢ UHHOPMAIIMOHHBIMH HCTOYHUKAMU B Pa3HBIX (hOpMaTax.

Taxoke B porecce M3y4eHHUs TUCIUIUIMHBI METOIUYECKUE PEKOMEH IAIIMU MOTYT OBITh U3JIaHbI OT/ICJIbHBIM JIOKYMEHTOM.

Crpanuua 7 u3 14



https://biblioclub.ru/index.php?page=book&id=457874
http://biblioclub.ru/index.php?page=book&id=259198
http://biblioclub.ru/index.php?page=book&id=484922

Hanpasnenue noarotosku 44.03.05 Ienaroruyeckoe oOpazoBanue (€ 1BYMst MPOGUIAMHI HOATOTOBKH)

Hanpasnennocts (nmpouis) «buonorus» u «I'eorpadus»
PaGouvas mporpamMma AucUIUTHHBL «brHonornueckas XuMus

IIpunoxxenue
BannpHO-peiiTuHrOBast KapTa AUCHUILIMHEL «bHonornyeckas Xumus»
Kypc 4 Cemectp 7
Bun xontpons MunumansHoe MakcumanbHOE
KOJIMYECTBO OAIIOB KOJIYECTBO OAJLIOB
Pa3znen 1 «buoxumus kak Hayka. Oprannyeckue BellecTBa KJIeTOK MPOKAPUOT M IYKAPUOT»
Texyumid KOHTPOJIb O pa3eny: 29 53
1 AynuropHas paboTa 10 20
2 CamocrositenpHas pabora (cnenuaibHble 00si3aTebHbIe (HOPMBI) 14 21
3 CamocrositenbHas pabota (crenuanbHble (OpMbI Ha BBIOOD) 5 12
[TpoMeKyTOYHBINA KOHTPOJIb 29 53
Pa3znen 2 «OGMeH BelleCTB W JHEPTHHU: OCHOBBI GHOXUMHUYECKHX MPOIECCOB, B3aNMOCBSI3b 0GMeHA BellecTB»

Tekyuuit KOHTPOJIb MO pa3ieny: 13 24
1 AynuTopHas pabota 5 8
2 CamocTrosTenbHas padboTa (cneruaibHbie 00s3aTeabHbIe (OPMBI) 7 12
3 CamocrositenbHas pabota (crermanbabie GOpMbI Ha BBIOOD) 1 4
KonTponbpHOE MeponpusTHe 110 pa3aery 5 8
ITpoMeKyTOUHBIH KOHTPOJIb 10 Pa3eity 18 32
ITpoMexxyTo4Has aTTecTanus 9 15

Hroro 56 100

Bug xontpons

HepequL WU IPUMEPBI SH,HaHHﬁ, KPUTECPUHN OLICHKH U KOJIMYECTBO OaToB

TeMmsl 17151 U3y4eHus 1
00pa3oBaTeIbHBIC PE3YIBTATHI

Pazgen 1 «bunoxumus kak Hayka. OpraHu4ecKue Bel[ecTBa KJIETOK MPOKAPUOT H DYKapHOT»

Texymuii KOHTPOJIb IO
paszeiy

Maxkcumanvroe konuuecmeo 6annog — 53
Munumanvroe koauvecmeo 6annos — 29

1 | Ayauropnas pabota

Buinoanenue rabopamopmnvix pabom.

Kpumepuu oyenxu: nabopatopsasi paboTa BBIIIOJIHEHA CAMOCTOSTENIBHO, C COOIIOICHUEM BCEX ITAIOB,
co0urosast mpaBHiIa M MPUEMBI pabOoTHI ¢ Ta00paTOPHBIM 000PYIOBAaHUEM, TTOTHOCTHIO O(OPMIICHa, B
KOHIIe pabOTHI C/IeNIaH PaBHIIBHBIN BEIBOJ — 2 Oainta; mabopaTopHas paboTa BBIIOJTHEHA
CaMOCTOSITELHO, ¢ COOTIOZICHIEM BCEX 3TalloB WM HEKOTOPBIMHU HeJJ0YeTaMu, COOMI0ast IpaBuia 1
MpUEMBI pabOTHI C JTA00PATOPHBIM 00OPYJOBAaHUEM, €CTh HEKOTOPBIE HEOYETHl B 0OPMIICHHH, B KOHIIE
paboThI clieNaH NpaBUJIbHBIN BBIBOA — 1,5 6aiia; pabota caenana B o0bemMe He MeHee 60%,
CaMOCTOSITEbHO, €CTh HEZJ0UEeThl B 0()OPMIIEHHH, BBIBOJ OTCYTCTBYET — 1 6au1, paboTa cienana, HO He
odopmitena — 0 Gamos.

Maxcumanvroe xonuvecmeo 6an106 3a BBIIONTHEHUE J1a00paTOpHbIX padoT — 8

Munumanvroe koauvecmeo 6a1106 3a BHINOTHEHHE JIAOOPaTOPHEIX paboT — 6

Buvinonnenue 3adanuii:

TeMbl U1 U3y4eHHS:

«benku: peakiuu ocaxeHus 0enKoB, 00Le U
crnenuduIecKre HBETHRIE PEaKIUH Ha OENKU 1
CBOOOIHBIE AaMHHOKHUCIIOTBI.

«Yrnesoasl. OnpezeneHue yriaeBo10B Ka4ueCTBEHHBIMU
peaKIIMmU».

«JTumupl. GU3UKO-XUMHIECKUE CBOMCTBA U PEaKIUH
OTIpEAEIEHHS JIUUAOBY.

«Buramunbl. KauecTBeHHbBIE peakIiy HAa BUTAMUHBL.
®epmentsl. CBoiicTBa (hepMEHTOB Kak
OGMOKaTaT3aTOPOB

O0pazoBaTenbHbIC PE3YIbTATHI:
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1. Hanumure ¢hopMyiibl IENTUIOB U JaiiTe UM Ha3BaHUA. B kakoil cpene (kucioit, HeHTpabHOll,
IIEJIOYHOM) JISKUT UX U303JICKTPUUECKas Touka? a) Uc-ana-TUp; 0) riry-au3-apr, B) BaJ-aci-apr.

2. Hanmmmmmute dopMyiTy rekcanenTuia U3 aMHHOKHCIIOT Pa3HBIX KIIACCOB, HCIIONB3YS XOTs OBI 1Be
He3aMEHUMbIE aMUHOKUCIOTHL. JlaiiTe Ha3BaHUe, OIpeieNuTe 3aps)l B pa3HbIX cpelax. Kakue 1BeTHbIE
peakuuy OyIyT MOIOKUTENBHBI IS JAHHOTO TenTHIa?

Kpumepuu oyenku: BbIOTHEHBI BCE 3aJaHUs, POPMYJIIBI TPUIIETITHIOB COCTABIICHBI BEPHO, TPUIICITHIBI
Ha3BaH M JIaHa MOJHAsl PU3NKO-XMMHYECKas XapaKTepUCTHKA — 3 Oaiia; BEpHO BBIIIOJIHEHEI He MeHee 70
% 3amanust — 3 6aiia; BeIIoNHEHO MeHee 50 % , GOpMyJIbI TPUIIENTHAOB COCTABIEHBI BEPHO, TPHIIETITHIBI
Ha3BaHbI, PU3NKO-XMMUYECKasl XapaKTEPUCTHKA COJEPKUT HETOYHOCTH WM He BepHa — 1 Oa.
Maxcumanvnoe konruuecmso 6an106 3a BEIIOTHEHHE 3aJaHUS — 3

Munumanvroe Koruyecmso 0a06 3a BBITIOJHEHUE 331aHus — 2

3. Hanmmute opMyiibl KeTo-QOpM a30TUCTHIX OCHOBAHHUH, YpaBHEHHUsI 00pa30BaHUS HyKJICO3UIOB U
HYKJICOTHIOB, BXoasmmx B coctaB JIHK.

Kpumepuu oyenku: Bce 3ajaHNe BBITIOIHEHO BEpHO — 3 OaJuia; 3a/laHie BHIIIOJHEHO B 00beMe HE MEHee
70 % — 2 Oamn; 3aHaHKe BRIMOJHEHO B 00beMe He MeHee 50 % — 1 Gam.

Maxkcumanvroe Koauuecmso 6aan06 32 BHITOTHEHHUE 3aJaHUS — 3

MunumanvHoe Koruyecmeo 0a06 3a BBITIOJHEHHUE 331aHus — 2

4. Hanmmure GopMyJibl MOHOCAXapUIOB (TJIFOKO3bI, GPYKTO3bI, pUOO3bI , IE30KCUPUO03bI), AUCAXAPUTIOB
(MaITbTO3BI, JIAKTO3EI H CaXapo3bl), MOJIMCAXapUA0B (KpaxMai, TIuKoreH). Hamumure ypaBHeHUS peakiuit
THIPOJIU3a TUCAXaPHUIIOB U TIOJIHCaXapUIOB.

Kpumepuu oyenxu: HopMyIbl yrieBoI0B U YpaBHEHHsI PEaKLMi THIPOJIN3a HAITMCAHbI BEpHO — 2 Oajuia;
3a/laHKe€e BBITOHEHO B 00BeMe He Menee 50 % — 1 6am.

Maxkcumanvroe Konuuecmeo 6ani08 3a BHIOTHEHUE 3aJIaHUS — 2

MunumanvHoe Koruvecmeo 0ai06 3a BBITIONHEHHE 3a1aHus — 1

5. CocraBbTe Bce BOZMOKHBIE (YOPMYIIBI TPHIIIHLIEPUIIOB, B COCTaB KOTOPBIX BXOAT CIIEAYIONIHNE
KHCJIOTHI: a) JIaypHHOBAst; 0) MaJbMUTHHOBAS U OJICMHOBAS; B) CTEAPUHOBAS U MUPHCTHHOBAS; T)
MUPHUCTHHOBASL, JINHOJIEBAs, IMHOJICHOBAs. JlaiiTe MM Ha3BaHUS, KAKUMH (PU3NIECKIMU CBOHCTBAMH OHU
OyIyT XapaKTepu30BaThCs?

Kpumepuu oyenxu: GopMyIbl TPUTIHLIEPHUIOB COCTABICHBI BEPHO, BEIIECTBA HA3BaHbI, BEPHO YKa3aHbI
(busnyecKkue XapaKTePUCTHKU KUPOB — 2 Oaita; GopMyIIsl TPUIIIULEPHUIOB COCTABICHBI BEPHO, B
Ha3BaHUSX KHPOB €CTh HEJOUETHI, He YKa3aHbl (PM3HMICCKUE XapaKTEPUCTHKY KHPOB — | Oat.
MaxkcumanvHoe konuuecmeo 6ai106 3a BHIOJHCHUE 3aJIaHUS — 2

Munumanvroe xonuvecmeo 6anios 3a BHITIONHEHUE 3a1aHus — 1

6. IIpuBecTH MpUMephl XUMUYECKUX peaknuii mo kiaccaM GepMEHTOB: OKCHIOPEAyKTaxX, TpaHdepas,
THIpOJIa3, a3, THAPOTAa3, CHHTETa3.

Kpumepuu oyenxu: npuBeIeHO He MEHEE OJHOTO MPUMepa XUMHIECKUX Peakluii o KilaccaM (epMEHTOB
— 2 Gaia; 3aJjaHue BEIIIOJIHEHO B 00BbeMe He meHee 50 % — 1 Gamr.
MaxkcumanvHoe Konuvecmeo 6ai106 3a BHIMOJHCHUE 3aJIaHUS — 2
Munumanvhoe konuuecmeo 6an106 32 BBIIOJIHEHHE 3a1anust — 1

3HaeT npeaMeT U3y4eHus: OMOXUMUU; OHOXHUMHUYECKYIO
TEPMHHOJIOTHIO; METOIbI OHOXUMUYECKOTO aHAJIH3a.
MonekynsapHbie OCHOBHI kU3HU. Heopranmueckne
BEIIECTBA, UX 3HAUYCHHE. AMUHOKHUCIIOTBI, CTPOCHUE,
Kiaccuukanms, 00pa3oBaHUe MENTUIHON CBSI3H.
I'maBHbIE KJIacChl OMOOPTaHUYECKUX COCTUHCHUIL:
0eJKH, HyKJICHHOBBIC KUCIIOTHI, YTIICBOIbI, JIUITHIbL:
cTpoeHue, GU3NIecKUe U XUMHUECKUe CBOHCTBA,
¢ynkmu. bruonornueckn akTUBHbIE COSTUHEHNS:
(hepMEeHTbI, BATAMHUHBI, TOPMOHBI, — CTPOCHUE,
(u3MUecKre U XMMHUYECKUE CBOMCTBA, (DYHKIIUU KaK
ouoperynsatopoB. AT® u npyrue HU3KOMOJIEKYIIIPHBIE
OpraHUYECKHE BEIIECTBA KIETKH: CTPOCHUE, (QYHKIUH.
Knerounslii MeTab0JIM3M: OCHOBHBIEC ITyTH OOMEHa
BEILIECTB, POLECCH pacliajia U CUHTe3a OCHOBHBIX
OpPraHUYECKUX BELIECTB: OEJIKOB, YIIIEBOJIOB, JIUIH/OB,
HYKJIEHHOBBIX KHCJIOT B OpraHH3Me IIPOKAPHOT U
9YKapHUOT; CIIOCOOBI pacueTa 3HepreTudeckoro apdexra
IPOLIECCOB KaTaboIM3Ma, BEIPAXKaeMOro YUCIIOM
mouekyn ATO
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Hampasnennocts (npoduis) «buonorus» u «I'eorpadus»
PaGouvas mporpamMma AucUIUTHHBL «brHonornueckas XuMus

Maxcumanvroe konuuecmgo 6annos 3a ayoumopnyio pabomy — 20

Munumanvroe koruvecmso 6anios sa ayoumophyto pabomy — 10

CamocrosTenpHast
paboTa (crenuanbHble
o0s3aTenbHbIE HOPMBI)

3anoanenue mabauyo:
OCHOBHBIE 3Tarbl pa3BUTUS ONOXHUMHUU U CTAHOBJICHHUE €€ METO/I0JIOTHH

Hatst CoObITust ®.J.0. yueHsx

Kpumepuu oyenxu: Tabnuna 3anonsena Ha 80 — 100%, ee copepkaHne 0XBAaThIBAET BCE OCHOBHBIE
TIEPHO/IBI ¥ BAKHEHIIINE COOBITHS B pa3BUTHH OMOXMMHH M CTAHOBJICHHU €€ METOI0JIOTUH, OLIHOKU
HETOYHOCTH OTCYTCTBYIOT IIOJHOCTBIO — 2 Oaiia; Tabiauua 3anonHeHa Ha 50-80%, ee coaepkaHue
OXBAaTBIBACT HE BCE OCHOBHBIC NTEPUOIBI M Ba)KHEHIIIHE COOBITHS B Pa3BUTHH OMOXUMUH U CTAHOBJICHUH €€
METO/I0JIOTHH, €CTh HETOYHOCTH — 1 Gaint; Tabnmia He 3aoIHeHa WM 3alloJIHeHa MeHee 4eM Ha 50%,
UMeEIOTCS OMUOKU U HeTOYHOCTH — 0 6anios.
Maxkcumanvroe Koauuecmso 6aan06 3a 3aIOTHESHUE TAOIAIBI — 2
Munumanvhoe xoruuecmeo 6ani06 3a 3anoNHeHNe TabIub! — 1
Buinonnenue 3adanuii:

1. ITokaxuTe TUCCOLMAIIMIO AaMUHOKHUCIIOT, ONPEAETINTE UX 334/ B Pa3HBIX cpeJax: acll, JI13, cep, IHUC,
MET, BaJl.
2. ITokaxkure oOpazoBaHMe NENTUAOB U JaliTe UM Ha3BaHUsA. ONpenenuTe UX 3341 B pa3HbIX cpeqax B
Kakoi cpezie (KUCIol, HEUTPAJIbHOM, IIETOYHOI) JISKUT UX M303JIEKTpUYecKas Touka? a) riry-acr-aja-
THp; 0) U30-Ccep-Nu3-apr, B) Tpe-uuc-peH-MeT.
3. Hanmmmre opMyny nentuaa u3 HE3aMEHUMBIX aMHHOKHUCIIOT. JlaiiTe Ha3BaHuUe, OonpenesuTe 3apsi B
pa3HbIx cpenax. Kakue nBeTHble peakunu Oy IyT MON0KUTEIbHBI U JAHHOTO TenTHa?
4. Hanumure GpopmMyiibl KeTo-(pOpM a30THCTBIX OCHOBAaHUM, YpaBHEHHS 00pa30BaHUs HYKJICO3UA0B U
HYKJIEOTH]I0B, BXoaamux B coctaB PHK.
5. INokaxwure ypaBHEHHS PEAKIUI THIPOJIN3a IPOCTOr0 U CMELIAHHOTO TPUIIIHLEPUAA. YKaXHUTE, KaKue
npe/ieNbHbIC U HEPECIbHBIC XKHUPHBIC KHUCIOTHI BbI IPUMEHUIIH.

6. B ueM cxoAcTBO U paziauyne Mo XUMUUecKkoMy cocraBy U ctpoenuto JJHK u PHK?
7. Hanummte GopMyJibl KeTo-(popM a30TUCTHIX OCHOBAHWI, ypaBHEHHs 00pa30BaHuUs HYKICO3UIOB U
HYKJIEOTHI0B, BXoasuwux B coctas JIHK.
8. Iokaxkute 0Opa3oBaHHE BOJOPOIHBIX CBsI3el B KOMIUIEMEHTAPHBIX Mapax a30TUCTBIX OCHOBaHWIL: A +
T, 0+T;VY+A.
9. Hanumute ypaBHeHUE peakiuii 00pa3oBaHUs alCeHUIOBOH KUCIOTHI, THMHHOBOH KHCIIOTHI.
10. Hanmute CTpYKTYpHYIO GopMyIty hparMeHTa MOJTUHYKICOTHIHON EeTOYKH
— AT'TLY — . YkaxuTe Mociea0BaTeIbHOCTh HYKJICOTHUIOB B KOMILIEMEHTapHOM eMy (parMenTe.
11. Tokaxure coenuHenne HykneotuaoB M® u [IM® B nenu JTHK.

Tewmbr a1 n3ydeHus:
«Bernku: peaknuu oCaxACHHs OENKOB, 00IIHe U
cnenM(pUUECKUe BETHBIC PEaKIIMU Ha OCKH U
CBOOOIHBIE AaMHHOKHUCIIOTBI.
«I'uaponus HykieonporenHoB. OOHapyxeHHe
MPOIYKTOB TUIPOJIH3a HYKICOMPOTEHHOB APOXIKEN».
«Yraesoasl. OnpesiesieHie YIIeBOI0B KaueCTBEHHBIMH
PEaKIHIMUY.
«JIumuapl. PU3NKO-XUMHUUECKHE CBOWCTBA U PEaKIHH
OIIpeIeTICHUS JTUIHIOBY.
«Buramunbl. KauecTBeHHbBIC peaKIIii HA BUTAMHHBIL.
®epmenTsl. CBoMCTBa (HPEPMEHTOB Kak
6HOKaTaI3aTOPOBY

O6pa3oBatelibHbIC Pe3yJIbTaThI:

3HaeT npeaMeT u3ydeHust OMOXUMHUM; OMOXUMHUYECKYIO
TEPMHUHOJIOTHIO; METO/IbI OMOXUMHUYECKOTO aHAIN3A.
MorsekynsipHbIe OCHOBBI JKU3HH. Heopranuyeckue
BEIIECTBA, UX 3HAUYCHHE. AMUHOKHUCIIOTBI, CTPOCHUE,
KiaccuuKanms, 00pa3oBaHUE MENTHIHON CBA3M.
I'naBHBIC KJ1aCChl OMOOPTaHUYECKUX COCTUHCHUIL:
OenKu, HyKJICHHOBBIE KUCIIOTBI, YTJICBOIbI, JTUITUIBL:
CTpoeHHue, (PU3UUCCKUE U XUMHUCCKHE CBOWCTBA,
(yHKIMH. BHOOTHYECKH aKTUBHBIC COCTUHCHUS:
(hepMeHTBI, BUTAMUHBI, TOPMOHBI, — CTPOCHHE,
(hu3nUecKre ¥ XUMHUUECKUE CBOMCTBA, (DYHKIIUU KaK
ouoperyisatopoB. ATO u npyrre HU3KOMOIIEKYIISIpHBIE
OpraHUYECKHUE BEIISCTBA KIETKH: CTPOCHUE, (QYHKIIUH.
Kitetounsiit MeTabomu3M: OCHOBHBIE ITyTH 0OMeHa
BEIIIECTB, MPOIIECCHI pacrajga U CHHTE3a OCHOBHBIX
OpPraHUYECKUX BELIECTB: OEIIKOB, YIIIEBOJIOB, JIUIH/OB,
HYKJICHHOBBIX KHCJIOT B OPraHU3Me POKAPHOT U
9YKApHOT; CIIOCOOBI pacueTa sHepreTryeckoro sdpdhexra
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Maxcumanvroe Koruuecmeo 6ani08 3a camoCmoamenbhylo pabomy (cneyuanibHvle 00a3amenvHble
gopmor) — 21

MunumansHoe Koruuecmso 6AI08 3a CAMOCMOIMenbHYI0 pabomy (cneyuaivhvle 00s3amenbHble hopmbl)
-14

Ipo1eccoB KaTaboM3Ma, BRIPakaeMoro Y1CiIoM
moutekyn ATO

CamocrosrenbHas
pabota (crenuanbHbIe
(hopMbl Ha BBIOOD)

IIpeanaraercs BBIOJHUTE HE MEHEE IBYX 3a/1aHUM.

1. TIpoBecT aHaIKM3 y4eOHUKOB OUOJIOTUH, HATIPABJICHHBII Ha BBISBICHHE BOIPOCOB OMOXUMHUU B
HIKOJIBHOM Kypce OHOJIOTHY.

2. Pa3paboTaTh qUIakTHUECKHE KapTOUKH [0 BONPOCaM OMOXMMHH B IIKOJIBHOM Kypce OMOJIOTHH.

3. TTomoOpartk 3amanust MPOOJIEMHOTO XapaKkTepa MpH U3y4YeHHH BOIPOCOB OHOXUMHUU B IIKOJIBHOM Kypce
Ouosoruu.

4. Pa3paboTaTh KOHCIIEKT ypOKa 10 U3yYEHHH BOIIPOCOB OMOXUMHH (0a30BbIi YPOBEHb 00yUCHHS
Ouosiorun).

Kpumepuu oyenku evinonnenus 1-4 3a0anuii: 3a1aHus BBITIOJIHEHBI B TIOJIHOM 00beMe BEpHO — 5 0aJlIoB;
3a/1aHMe BBIIIOJHEHO C HE3HAUNTEIbHBIMH OMMOKaMK — 4 Oaiia; 3alaHre He BHINOJIHEHO HIH BBITOJHEHO
HeBepHO — 0 6aIoB).

Maxcumanvnoe konuuecmao 6ann06 3a BEIIOTHEHNE 3aJaHus — 5

Munumanvnoe xoruuecmeo 6an106 3a BEINOJIHEHNE 3a1anust — 0

5. Pa3paboTka MyIbTHMEIUHHBIX IPE3CHTALINI B paMKaX JaHHOW TEMbI:

Kpumepuu oyenxu: 4 6ajna — caMOCTOSITENILHOE BBIIIOJIHEHUE, TPaMOTHOE 0(hOpMIIEHHE, COJepKaHue
COOTBETCTBYET TEME, KOJIMUECTBO cinaiiioB 14-16; 3 6aa — rpamotHOE 0opMIIeHHE, COIEpIKAHNE
COOTBETCTBYET TeMe, HO HETOCTATOYHO YE€TKO CTPYKTYPHPOBAH MaTepHal, H30bITOYHOCTD CIaiiioB (bosee
15). 2 6anna — npe3eHTanus pa3padboraHa ¢ HapyuieHueM odopmiieHust (HET COOII0ICHUE eAMHO00pa3 st
mpH(ATOB, MPUCYTCTBYET TUIIEPCHUIKA KaK KOMMPOBAaHHUE M3 HHETA, MAKCUMYM TEKCTa U T.JI.), KOJIMYECTBO
cnaiinoB 10-12; 1 6amn — npe3eHTanus papaboraHa ¢ HapylieHHeM oQopmiieHus (HET COOIII0ICHHE
eIMHO00pa3us MPUPTOB, MPUCYTCTBYET IHIIEPCHUTKA KaK KOMMMPOBAHNE U3 HHETA, MAKCUMYM TEKCTa U
T.J1.), KOJIMYECTBO CIAi10B 5-6.

Maxcumanvnoe xonuuecmao 6ann06 3a BEIIOTHEHUE 3a1aHus — 4

Munumanvroe xonuvecmeo 6anios 3a BeIIONHEHUE 3a1aHus — 0

Maxcumanvhoe koauuecmso 6ann0s 3a camocmoamenvhyio pabomy (na evlbop cmyoenma) — 12
MunumanvHoe Koruuecmso OAII08 3a CaMOCmosmenvHylo pabomy (Ha evlO0p cmydenma) — 5

O0pazoBaTenbHbIE PE3YIBTATHL:

3HaeT npeaMeT U3y4eHus: OHOXUMUU; OHOXHUMHUYECKYIO
TEPMHUHOJIOTHIO; METO/IbI OMOXUMHUYECKOTO aHAJIN3A.
MonekynsapHble OCHOBHI kU3HU. Heopranmueckne
BEIIECTBA, UX 3HAUYCHHE. AMUHOKHUCIIOTHI, CTPOCHUE,
KJaccugukanus, ooOpa3oBaHue MENTUIHON CBSI3U.
I'maBHbIC KJIacChl OMOOPTaHUYECKUX COCTUHCHUIL:
0enKu, HyKJICHHOBBIE KUCIIOTBI, YTJICBObI, JTUITUIbL:
CTpocHHue, (PU3NUECKUE U XUMHUYECKHE CBOWCTBA,
¢yskmu. bruonornueckr akTUBHBIE COSTMHEHUS:
(hepMeHTBI, BUTAMUHBI, TOPMOHBI, — CTPOEHHE,
(uznveckne U XMMHUYECKUE CBOMCTBA, (DYHKIINU KaK
ouoperyssatopoB. AT® u pyrue HU3KOMOJICKYJISIPHBIC
OpraHUYECKHE BEIIECTBA KIETKH: CTPOCHUE, (QYHKIUH.
Knerounsiii MeTaboM3M: OCHOBHBIE ITyTH OOMEHa
BEILIECTB, MPOLIECCHI pacliajia 1 CHHTe3a OCHOBHBIX
OpPraHUYECKUX BELIECTB: OEJIKOB, YIIIEBOJIOB, JIUIH/OB,
HYKJIEMHOBBIX KHCJIOT B OpraHH3Me NMPOKAPHOT U
9YKapHOT; CIOCOOBI pacueTa SHepreTuaeckoro adgdexra
IPOLIECCOB KaTaboIM3Ma, BEIPAXKaeMOro YHCIIOM
moutekyn ATO

KontponsHoe mepornpusrue

0 paszeny

He npenycmotpero.

[TpomeskyTOuHbII KOHTPOJIb

(xommnyecTBO OayIIOB)

MakcuMansHOE KOIHYecTBO 0amioB — 53
MuHNMaNbHOE KOJHYECTBO Oamios — 29

Pazgen 2. «O0OMeH BellecTB U

JHEPIrumM: OCHOBbLI OMOXMMHUYECKHUX npoueccoB, B3aMMOCBA3b o0MeHa BCIIECTB»

Tekyumuii KOHTPOJIb IO
paszzgeny

Maxcumanvroe konuwecmeo bannog — 24
Munumanvroe konuuecmeo 6annos — 13

1

AynurtopHas paboTa

VYyactue B ceMHHape:
Kpumepuu oyenxu: 2 6amna — MaTepHal OZHOTO-IBYX BOIPOCOB U3JIOKEH TOCTATOYHO HOJIHO, FPAaMOTHO

MPUMEHSIOTCS] OMOXMMHUUYECKHE TePMHUHBL; 1,5 Oaia — MaTepyua OZHOTO BOIPOCA U3JIOKEH JOCTATOYHO

Temsbl U1 U3ydeHuUs:
«O6MeH BelecTB U dHepruu. buoxumuueckue
NpeBPalLECHUs yTIIEBONOB B OPraHU3ME YEJIOBEKa
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MIOJIHO NPUMEHSIOTCS OMOXUMHYECKHE TEPMHUHBI, BOSMOXKHO €CTh HeloueThl; 1 6ajut — Marepuai OQHOTo
BOIIPOCA M3JIOKEH KPAaTKO, B OOIIUX YepPTax, MPUMEHSIOTCS OMOXMMHUYECKUE TEPMUHBI; €CTh PETUTHKH MTPH
pPaccMOTPEHUH JPYTUX BOMPocoB; 0 6au1 — MaTepuan U3jI0XkKeH 0YeHb KPATKO, IPUMEHEHBI
OMOXHUMHYECKHE TEPMHUHBI U3 APYTHX T€M, HE OTHOCSIIUXCS K paCKphIBAEMOMY BOIIPOCY.
Maxkcumanvroe koauuecmeo 6anio08 3a yuacTue B CEMHHApE — 2

Munumanvroe Konuyecmso 6ani06 3a yuactie B ceMuHape — 1

Buinoanenue 3adanuii:

1. HanmmumTe cTpyKTYpHYIO GOpMYyITy CIEIyIOLIEro NeNTHAA: Cep-THP-TH3-MeT-TIIy-apr-Tpu-Tpo. Kakoii
3apsi/i HECET MOJIEKYJIa ATOTO MENTH/Ia B BOJAHOM pacTBope? YKaKUTe, KaKue COCIMHEHHS MOTYyYaroTCs
MIPY BO3JICHCTBUY TPUIICHA HA STOT MENTH]L.

2. YkaxuTe, KaKue MeNTH/IbI MTOIyYaroTCsl IPH BO3ICHCTBUH XUMOTPHUIICHHA HA TTOHITCNITH/I, UMEIOIIHA
MEPBUYHYIO CTPYKTYPY: MIH-(PEeH-U30-JICH-TUDP-Tpe-TpH-aJa.

3. VkaxxuTe, KaKue NenTUABI 0JIy4aroTcs IPU BO3JCHCTBUY NETICHHA Ha MENTH/I, UMEIOIIUI IEPBUYHYIO
CTPYKTYpY: aja-aci-QeH-Bay-cep-Jei-THP-THUC.

Kpumepuu oyenxu: 6 6ayioB — TNpaBUIBHO BHIIOJIHEHBI BCE 3aJaHUS U IPUHSATO Y4acTHE B UX
o0cyxeHny; 3 0asia — BHIIOJIHEHBI BCE 33JJaHUs1, HO €CTh HEI0UEThI, IPUHATO Y4acTHE B 00CYKICHUN
3aJ[aHUi WM IPAaBUJILHO BBIMOJHEHO HE MEHEe JIBYX 3aJlaHuii; 2 0ajia — BHIIIOJHEHBI HE MEHEE JBYX
3aJJaHUl, HO €CTh HEI0UETHI, IPUHATO Y4acTHE B OOCYKJICHUN  3a/IaHHH WK IPABUIIBHO BBITIOJIHEHO
oHO 3aaanue; 0 6ayu1 — Bce 3a1aHUs UMEIOT HEJIOUYETHI B BHIMIOJTHEHUH HJIM HE BBITIOJHEHBI COBCEM.
Maxcumanvroe konruuecmeo 641106 3a BRIIOJHEHHE 3aJaHUH — 6

Munumanvnoe xKoruvecmeo 6a106 3a BHITIOTHEHNE 3a1aHuil — 4

Maxcumanvhoe koruuecmeo b6annos 3a ayoumopmyio pabomy — 8
Munumansroe Koauvecmso 6ani08 3a ayoumopHyro pabomy —5

«OOMeH unuoB, 6€JIKOB, HYKJIEHHOBBIX KHCIOT
«unponus 6e1koB. BruocuHTe3 OENKOBY

O0pazoBaTenbHbIE PE3YNIbTATHL:

3HaeT KJICTOYHBIA METa00JIM3M: OCHOBHBIC ITyTH 0OMEHa
BEILIECTB, MPOLIECCH paciiajia i CHHTe3a OCHOBHBIX
OPraHMYeCcKHX BEIICCTB: OCIKOB, YTIICBOJIOB, JIUIUJIOB,
HYKJIEHHOBBIX KHCJIOT B OpraHU3Me IPOKapHOT U
9YKapHOT; COocoOBI pacueTa SHepreTruyeckoro 3¢ dexra
HPOIECCOB KaTaboIM3Ma, BEIPaKaeMOTO YHCIIOM
moutekyn ATO

CamocrositenpHast
pabora (crieuanbHbIe
00s13aTeNbHbIE POPMBI)

Buvinonnenue 3adanuii:

1. Kakue nmpoayKTsl 00pa3yroTcs IpH OKUCIUTEIBHOM J€3aMUHUPOBAHUY aclIapariHOBOM KHCJIOTHI?
Hanumure cxeMbl peakliuy, HA30BUTE IPOIYKTHI PEAKIUU U (EPMEHTHI, KaTAIU3UPYIOIIUE 3TH PEAKIHH.
2. Kakue GHOTeHHBIE aMHHBI 00pa3yIoTCs B pe3yibTaTe AeKapOOKCHINPOBAaHHS THPO3MHA W TUCTUIUHA?
Hamumire cxeMbl peaknuii 1ekapOOKCHINPOBAHUS Ha3BaHHBIX aMUHOKHCIIOT M YKaKHUTE (DEPMEHTEI,
YCKOPSIOIHE 3TH PEAKIHU.

3. 3anmuimuTe XMMHU3M NPEeBpAIlEHHs MacISHON KHCIOTHI B KAIIPOHOBYIO KHCIIOTY.

4.  3anummre XMMH3M IIPEBPALICHUS KallPOHOBOM KUCIOTH B aleTHiI-KoA.

5. Kak ocymectBisercsa nepexon ot [IBK k MacnsHo# kuciaore? OTBET MILTIOCTPUPYITE ypaBHEHUSIMU
COOTBETCTBYIOLIMX PEAKIIUH.

6. 3anummre XUMH3M pPeakluii OMOCHHTE3a MACJISIHOW KUCJIOTHI B TUTOIIA3ME KIIETOK.

7. CocTaBbTe ypaBHEHUs PEAKLMH OTyUEHHS TUMNATBMHUTOOICHHA.

8. CocraBbTe ypaBHEHHUS peaklMii TOIy4YeHHs AIbMUTOOJIE0CTEapUHa.

9.  Kak ocymecTBisieTcs nepexo/i OT JUNUAOB K yriaesoaaMm? OTBET WILTIOCTPUPYHTE YpaBHEHUAMU
COOTBETCTBYIOLIMX PEAKLIUH.

Temvl Onst uzyuenus:

«O0MeH BemecTB 1 dHeprud. bruoxumuaeckne
[PEBPAIECHUs YIJICBOAOB B OPraHU3ME UEIOBEKa
«O0MeH TMIHIOB, 0EIKOB, HYKJIEHHOBBIX KHCIIOT
«T'uaponms OenkoB. bruocnHTe3 OeKoB)

«BoaHblil 1 MUHEpaNbHBIH 00MeH. bronoruueckoe
OKHCIICHHE)

«B3anMocBsI3b U OHOpETryIIsIHsS 0OMEHa BEIIECTB B
OpTaHu3Me»

ObpazosamenvHule pe3yibmamoi.

3HaeT KJICTOYHBIH MeTaboIM3M: OCHOBHBIE ITyTH OOMeHa
BEILIECTB, MPOLECCH paciiajia i CHHTE3a OCHOBHBIX
OPTaHWYECKHX BEIIECTB: OSITKOB, YIIIEBOIOB, JIUIHUIOB,
HYKJICMHOBBIX KHUCJIOT B OPraHU3ME IIPOKApHUOT U
9YKapHOT; crocoObl pacuera sHepreTruyeckoro 3¢ dexra
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10. Kak ocymiecTBiseTcs nepexo ot yrieBoAoB K tunugam? OTBeT WUTIOCTPUPYITE YpaBHEHUSMHU
COOTBETCTBYIOIINX PEAKITHH.
11. CocraBbTe ypaBHEHUS peakLnii IO CXeMaM:

a) TPHUIIHLIEPU] —  JIUINHUIEPUT;
0) docoaruaHas Kkuciora  —  JIUTIHLCPUT,
B) ®JOA —  rmimuepodocdar;

r) rnmnepodpocpar —  1,3-1udI'K;

n) rtaunepodocdar + creapuin-KoA  —
e) mnmnepodpochar —
k) creapui-KoA

docharumHas kucnora;
TPUNAJIbMHUTHUH;
—  TPUCTEapHH;
3) ammi-KoA —  OJeHHONMHOJIEHOCTEAPHH;
n) kKanpoHun-KoA —  nerunpoxanponuin-KoA;
k) ametwi-KoA + CO; —  mamonmn-KoA.
12. CocraBuTh quHaMHUUecKoe nocodue «bruocuHTe3 Gelika Ha MpUMEpe TPUIICTITHIAY.
Kpumepuu oyenxu: 1 6an 3a KaxJ10e NPaBUIbLHO BBIIIOJIHEHHOE 3a/laHUE
Maxcumanvnoe Konuuecmeso 6ann08 3a camoCmoamenbHylo pabomy (cheyuanvruvle oba3amenvhvle
Gopmor) — 12
MunumansHoe Koruuecmso OAI08 3a CAMOCMOAMENbHYI0 pabomy (cneyuanvhvle 00a3amenbHble hopmbl)
-7

Ipo1eccoB KaTaboM3Ma, BRIPakaeMoro Y1CiIoM
moutekyn ATO

CamocrosTenpHast
pabora (crienuanbHbIC
(hopMbI Ha BBIOOD)

IIpeanaraeTcs BBIMOJHUTE OHO 3aJaHUE Ha BBIOOP.

1. IIpoBecTH aHanu3 y4eOHUKOB OUOJIOTHH, HANIPABICHHbIH Ha BBISIBICHUE BOIIPOCOB OMOXHMUU B
IIKOJIBHOM Kypce OHOJIOTHY.

2. Pa3paboTarh qUIaKTHUECKHE KaPTOUKH MO BONPOCAM OMOXHMHH B IIKOJIBHOM Kypce OHOJIOTHH.

3. ITonoOpatsk 3agaHust MpOOJIEMHOTO XapaKTepa NpHU U3y4E€HUU BOIIPOCOB OMOXUMHUH B IIKOJILHOM Kypce
Ouosiorum.

4. Pa3paboTaTh KOHCIIEKT YpOKa MO M3Y4IE€HHH BOIIPOCOB OMOXUMUH (YTIyOJIeHHBI YpOBEHb 00yUYECHUS
Ouosiorun)

Kpumepuu oyenxu evinonnenus 1-4 3a0anuii: 3a1aHAS BBITIOJHEHBI B IOJHOM 00beMe BEPHO — 5 0aIlIoB;
3a/1aHMe BBIIOJHEHO C HE3HAUMTEIbHBIMH OIIMOKaMK — 4 Oaiia; 3alaHre He BBIOJIHEHO HIH BBITOTHEHO
HeBepHO — 0 6anioB).

5. Pa3paboTka MyJIbTHMEIMHHBIX TPE3CHTALUI B paMKax TaHHOM TEMBI:

Kpumepuu oyenxu: 4 6aina — caMOCTOSITENILHOE BBITIOTHEHUE, TPAMOTHOE 0(hOpMIICHHE, COJCPIKaHNEe
COOTBETCTBYET T€Me, KOJINYECTBO claifoB 14-16; 3 6amna — rpamoTHOE 0opMIIeHHE, COAepPIKaHNe
COOTBETCTBYET TE€ME, HO HEJJOCTATOYHO YETKO CTPYKTYpHUPOBAaH MaTepual, u30bITOYHOCTH CiaiiioB (Ooiee
15). 2 6anna — npe3eHTanus pazpaboraHa ¢ HapyiieHueM odopmiieHus (HET COOII0ICHUE €AMHO00pas3Hst
mpHU(TOB, IPUCYTCTBYET TUIEPCHUIKA KaK KOMUPOBAHUE U3 HHETa, MAKCUMYM TEKCTa U T.J.), KOJIMUYECTBO
ciaiimoB 10-12; 1 6amn — mpe3eHTanus pa3padoTaHa ¢ HapylIeHreM odopmiieHus (HET CoOoIeHne
eAnHo00pa3us MpHUPTOB, MPUCYTCTBYET IMIIEPCHUIKA KaK KOIMPOBAHUE U3 HHETA, MAaKCUMYM TEKCTa U
T.J1.), KOJIMYECTBO CIAiI0B 5-6.

Maxcumanvnoe Konruvecmeo 6aiI08 3a camMocmosmenvhyio pabomy (ha évibop cmyoenma) — 4

3HaeT KJIETOYHBIH MeTa0OIN3M: OCHOBHBIE ITyTH 0OMeHa
BEIIIECTB, MPOIIECCHI pachana U CHHTE3a OCHOBHEIX
OPTaHWYECKHX BEIECTB: OSITKOB, YIIIEBOOB, JIUIHIOB,
HYKJIEHHOBBIX KHCJIOT B OpPraHU3Me MPOKApUOT U
9YKapHOT; cocoOBI pacdera SHepreTuyeckoro 3¢ dexra
MPOLIECCOB KaTaboIM3Ma, BEIPAXKaeMOT0 YHCIOM
mouekyn ATO
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Munumansnoe Konuuecmeo 6anN0s8 3a camocmosmensrylo pabomy (na ev100p cmyoenma) — 1

KOHTpOJ’ILHOG MEPOIIPUATHUEC

Buinonnenue eapuamueHsvlx 3a0aHUl:

O0pazoBaTenbHbIE PE3YNIbTATHL:

0 pa3ferny 1. OxapaxTepu3yiTe 0OMEHHBIE POIECCHI B OPTaHM3ME YeNOBeKa (TIIMKOIN3, TTIMKOT€HOIH3, paciaj 3HaeT npeaMeT H3ydeHHs OHOXIMHN; OHOXHMHIECKYTO
TIIHIEPHHA, B-OKUCICHHS, paciia]] OENKOB B XKeIyI0YHO-KUIIEYHOM TPaKTe, ITyTH pacliaja aMHHOKUCIIOT H | TEPMHHOJIOTHIO; METOIBI OHOXMMHYECKOTO aHaJIH3a.
T.IL). MonekyIspHBIC OCHOBEI JKH3HHU. Heopranmueckue
2. Paccunrats sHepreTHdeckuii 3eKT pacmaza IpOCTOrO U CMEIMICHHOTO TPUTIUIIEPUIA. BEIIIECTBA, X 3HAUCHNE. AMHHOKHCIIOTHI, CTPOCHHE,
Kpumepuu oyenku: 2 damna — MaTepua U3JI0KeH JOCTATOYHO IIOJIHO, IPUMEHSIOTCS OMOXUMUYECKUE KinaccuduKarys, 00pa3oBaHUe NENTUIHOMN CBSI3H.
TEpPMUHEI, BO3MOXKHO, €CTh HEJIOUeTHI; 1,5 0ayuia — MaTepral H3JI0XKeH KpaTko, B OOIINX YepTax, I'maBHBIE KIaCCHI OMOOPTaHNYECKUX COCAUHCHUI:
HPUMEHSIOTCS OMOXIMHIYECKIe TepMUHEL; 1 6amn — MaTepHal H3/I0XKeH 09eHb KPaTKo, B OOMNX YepTax, 0eIKH, HyKJIEHHOBBIC KUCIIOTHI, YTIICBOIBI, JIUITHIBI:
HET JI0ITyCKa NPUMEHEHHUs OMOXUMHYECKIE TEPMUHBI U3 IPYTUX TEM, HE OTHOCSIINXCS K PaCKPBIBAEMOMY | CTpOCHHE, (GHU3MYECKHE U XUMUYECKUE CBOWCTRA,
Bompocy; 0 6aju1 — MaTepHal U3JI0KEH OYeHb KPAaTKO, IPUMEHEHbI OMOXUMHYECKIE TSPMUHBI U3 APYTUX (yHKIUH. BHOJIOTHYECKN aKTHBHBIC COCAUHCHUSL:

TEeM, He OTHOCSIIUXCS K PACKPBIBAEMOMY BOIIPOCY. (hepMeHTBI, BUTAMHHBI, TOPMOHEI, — CTPOCHHE,

3. BrinonHenue Tecta u3 20 3aganuii — 4 6aa (usnyeckue 1 XMMUYECKHe CBOMCTBA, PyHKIUM Kak

Kpumepuu oyenxu: 4 6aina — BbIIoNHEeHO BepHO 17 — 20 3ananuif; 3 Oaia — BBIIOIHEHO BepHO 13 — 16 6uoperynsatopos. ATD u apyrue HU3KOMOJIEKYJSIpHbIE

3a7aHuii; 2 Gaysia — BBIMOJIHEHO BepHO 9 — 12 3amanuii; 1 Oani — BRIOJHEHBI BEPHO 8 3aJaHUil U MEHEe. OpPraHUYECKHUE BEIIECTBA KICTKH: CTPOCHUE, QYHKITUH.

MaxcumansHoe konuuecmeo 6anN06 3a KOHMPOILHOE MEPONPUAMUE O BMOPOMY pazoeny — 8 KiteTouHEIi MeTab0JI3M: OCHOBHBIC ITyTH 0OMeHa

Munumanshoe Koruuecmeo 6anI08 3a KOHMPOILHOE MEPONPUAMUE NO MOPOMY pazoery — 5 BEIIIECTB, MPOIECCHI pachana U CHHTE3a OCHOBHBIX
OPraHMYECKHX BEIIECTB: OEIKOB, YTICBOJIOB, IUIIHIOB,
HYKJICMHOBBIX KHUCJIOT B OPraHU3ME IIPOKapHOT U
9YKapHOT; CIIOCOOBI pacdeTa SHepreTHIecKoro 3 dexra
TporeccoB kKaTtaboi3Ma, BEIPaXkaeMOTro JHCIOM
Mouieky1 ATO

ITpomexyTo4HBI  KOHTpPONG | MakcHManbHOE KOJIMYECTBO 6ainoB — 32

(xosmuecTBO 6aNIoB)

MunumManbHOE KOJIU4ecTBO 0aioB — 18

[IpomexyTouHas aTTecTanus

TIpencrapieHsl B (OHAE OLIEHOYHBIX CPEICTB Il IPOMEKYTOYHOM aTTECTALUH 10 JUCIUILTHHE
MaxcumanabHO€E KOJIMYeCTBO 0aioB — 15
MuHuMaNnbHOE KOJUYECTBO 0amioB — 9

Hroro

Maxcumanvroe konuuecmeo 6anioe — 100
Munumanvroe koauvecmeo 6annoé — 56
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