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IIporpammy cocraBuii(u):
HaauBaiiko Upuna BsiuecnaBoBHa

[Tpu HaMMUUKM 00YYAIONIMXCS U3 YHCIIA JIUI C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS, KOTOPBIM HEOOXOIUM OCOOBIH MOPSIIOK
OCBOCHHS IUCIMIUIMHBI (MOLYJIS), TIO MX JKEJIAHHUIO pa3pabaThiBaeTcs aJlalTHPOBAHHAS K OTPAaHHYESHUSIM X 3/10pOBbs paboyast
nporpaMMa JUCIHIUINHEL (MOIYJIS).

Pabouast nporpamMma AUCIUIUIAHEL

buosornyeckasi xumus

paspaborana B cootBeTcTBUH ¢ DI'OC BO:

DeznepanbHblil rocy1apCTBEHHBIH 00pa30BaTeNIbHbIM CTaHJAPT BHICILIETO 00pa30BaHUs IO HAIpaBICHUIO NOATroTOBKU 44.03.05
ITenarornyeckoe obpasoBanue (¢ ABYMS NMpo(UISIMHU MOATOTOBKK) (ypOBeHb OakaaBpuata) (nprka3 MunoopHayku Poccun ot
22.02.2018 r. Ne 125)

COCTaBJICHA HAa OCHOBaHUUA y‘IC6HOFO IJ1aHa:

Hanpasnenue noxrorosku 44.03.05 Ilenarorudeckoe oopasoBanue (¢ AByMs NPOGUISIMU OJATOTOBKH)
Hanpasnennocts (poduns) «buonorus» u «I'eorpadus»

yrBepkaeHHoro Yuéueim coperom CI'CITY ot 24.09.2021 mpotokomn Ne 2.

Pabouas nporpamma o100peHa Ha 3aceJaHuu Kadeapbl

BHOJIOI‘I/[I/[, 9KO0JOTMH U METOAUKH Oﬁyqeﬂl/lfl

TIpotokou ot 26.08.2021 1. Ne 1

IlepeyrBepikeHa Ha OCHOBaHUHM peleHus Yuenoro cosera CI'CITY
TIporokoin 3acenanus Yuenoro coera CI'CITY ot 25.02.2022 r. Ne7.
3aB. kadempoit CemeHOB A.A.

Havaneuux YOIT
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H.A. lomanuna
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1. IIEJTA ¥ 3AJIAYHA OCBOEHUSI JUCIAIIMHBI (MOLY.JIS)

Heab u3yyeHus AMCHUILUIMHBI: (QOPMHPOBaHHE Yy OOydYarouMXcsi 0O0menpodecCHOHaIbHBIX KOMIICTCHIMI Ha 0a3e OCHOBHBIX
pa3nenoB KIACCUYECKO U COBPEMEHHON OHOIOTMYECKON XHUMHUH.

3amaun u3ydeHus: TUCHUTNINHDI:

* B 00J1aCTH TEJarOTUYECKO# IeATETBHOCTH:

- (dopmupoBaHre 00pa30BaTENBHON Cpebl Al JOCTHIKEHUS JTIMYHOCTHBIX, METAPEIMETHBIX M MPEAMETHBIX PE3yJIbTaTOB
o0ydyeHnss M oOeCIeYeHHsl KadecTBa Yy4eOHO-BOCIIHUTATENBHOTO TMpoOIlecca CPEACTBAMHU TMPENoJaBaHus y4eOHOro TMpeaMeTa
OuoOTHYESCKAsT XUMUS,

- U3y4eHHe OCOOCHHOCTEH CTpOCHUS, (PU3UKO-XUMHYECKHX CBOMCTB, QYHKIMI OCHOBHBIX OHOOPTaHHUYECKHX COEJAMHCHHUH,
CJIArarolyX KHUBbIC OPraHM3MbI IPOKAPUOT U DYKAPHOT;

- U3y4eHHe OCOOCHHOCTEH CTPOCHHUS, (PHU3MKO-XUMHUECKHMX CBOWCTB, ()YHKIHH OHOJOTMYECKA AKTHBHBIC COCIMHCHHIA:
BUTaMHHOB, (PePMEHTOB, TOPMOHOB KaK OHOPETYIATOPOB OOMEHA BEIIECTB JKUBBIX OPraHH3MOB;

- BBISIBIIEHHE 0COOEHHOCTEH OOMEHa BELIeCTB )KUBBIX OPTaHN3MOB, B3aUMOCBsI3ell 0OMEHa BEIECTB.

0o6sacTh NpodeccuonabLHO AesiTe1bHOCTU: 01 OOpa3zoBaHue U HayKa

2. MECTO JUCIHUATIIMHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJILHOM IMPOT PAMMBI

Iukn (pazaen) OIT: |Bl .0.08

2.1|Tpe60|32um;| K NMpeBapUTeJbHOI MOAT0TOBKe 00y4alouerocs:

CopiepkaHue TUCIUIUIMHBI 0a3UpyeTCs Ha MaTepHale:
ConeprxaHue TUCUMIUIMHBI 0a3upyeTcs Ha MaTepHalie, OCBOCHHOM paHee B Kypcax: «Lluronorus», «boranukay, «30010rus»,
«Du3nonorus 4yernoBeka 1 JKUBOTHBIX», « DU3NOIIOTHUS paCTESHHI».

2.2| JucuumianHbl (MOIYJIM) U MPAKTUKH, JJIs1 KOTOPbIX 0CBOECHHE TAHHOI TUCHUILIMHBI (MOIYJIs1) HEOOXOAMMO KaK
npeaiecTByoIlee:

OcBoeHME IUCHMIUIMHBI SIBIISIETCS OCHOBOW JUIS M3Y4YECHUS TakuX KypcoB Kak «['eHeTmka», «MonekymnspHas OHOJIOTH»,
«MHuKpOOHOJIOTHSL C OCHOBaMH BHpYcoJlorun», «BBemeHme B OuoTexHonoruio», «Teopus sBomomum», «OOmas HSKOIOTHI»,
«ConmanbHast 9KOJIO0THs ¥ TPUPOAOIOIB30BAHHUE).

3. KOMIIETEHL{IM OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIAIITAHBI
(MOZYJIST)

OIIK-8 Cnoco6eH ocymiecTBJISITH MeJaroru4ecKyro AesiTeJIbHOCTh HA OCHOBE CHEHAIbHBIX HAYYHBIX 3HAHMIA

OIIK-8.1 3HaeT: HCTOPHIO, TEOPHIO, 3AKOHOMEPHOCTH U NPHHIUIBI IOCTPOEHUS M GYHKIUOHHPOBAHHS 00PA30BaTEILHOIO
npoiecca, poJjib 4 MecTo 00pa30BaHMs B KU3HH YeJI0BEeKa 1 001ecTBa, COBPEeMEHHOE COCTOsIHNE HAYYHOM 00.J1acTH,
COOTBETCTBYIOLIEH NpenoAaBaeMoMy NpeAMeTy; NPUKJIAJIHOE 3HAYeHHe HAYKH; cienuduiyecKkre MeToAbl HAYYHOT0 IIO3HAHUS
B 00beMe, o0ecneunBalOIIEeM NpenojaBanue y4eOHbIX NPeAMETOB

3HaeT npeaMeT u3ydeHus OMOXUMHUM; OUOXUMHYECKYIO TEPMUHOJIOTHIO; METOABI OMOXMMHUUYECKOr0 aHaIu3a. MOIEeKyJIIpHbIE OCHOBBI
xwu3HHA. HeopraHmdeckne BelecTBa, X 3HaUCHHE. AMHHOKHUCIIOTHI, CTPOCHHE, KIacCH(uKanis, 00pa3oBaHUe MENTHAHOMN CBS3H.
I'naBHBIE KJTaCCHI OMOOPTaHUUECKUX COCIUHEHUI: OEIIKH, HYKJIEMHOBBIE KHCIOTHI, YIIE€BObL, TUIHBL: CTPOCHHE, HU3HUECKUE U
XHMHYECKUE CBOMCTBA, (YHKIMH. bHomornaeckn akTHBHEIE COSIMHEHUS: (P)ePMEHTHI, BUTAMHHEI, TOPMOHEL, — CTPOCHHUE, (PHU3HIECKue
U XMMHUYECKHE CBOUCTBA, QYHKIMHU Kak 6uoperynatopoB. AT® u apyrue HU3KOMOJIEKYIISPHbIE OPraHUYECKUE BEIECTBA KISTKHU:
cTpoeHne, GyHKIMH. KiteTogHbIif MeTaboI3M: OCHOBHBIC ITyTH OOMEHA BEIIECTB, POIIECCHI pacHana U CHHTE3a OCHOBHBIX
OPTaHUYECKHX BEIECTB: OCIIKOB, YIIIEBOOB, JIUIN/0B, HYKJIEHHOBBIX KHCIOT B OpPraHU3Me IPOKapHOT U 9YKapHOT; CIIOCOOBI pacueTa
SHepreTudeckoro ddexra mporecco karadoan3Ma, BEIpakaeMoro 9ucioM Moekyn ATD

4. CTPYKTYPA U COAEP)KAHUE JTUCIUIIJIMHBI (MOAYJIST)

Kon HanmeHoBaHuUe pa3/e/10B U TeM /BUJ 3aHATHS/ Cemectp | YacoB | HuTepakr.
| 3AHATHS

Paznen 1. Buoxumus kak Hayka. Oprannyeckue BemecTBa KJIETOK
NMPOKAPHOT M 3YKAPHOT

1.1 Broxumus kak Hayka /JIek/ 7 1 0

1.2 Buoxumus kak Hayka /Cp/ 7 2 0

13 Benku: obmias xapakTepuCTHUKA, aMUHOKHCIOTHBIN COCTaB OENKOB, CTPYKTYPHI, 7 1 0
¢bynkuny, knaccuduxays /JIex/

14 Benku: o01ias xapakTepucTHKa, aMUHOKHCIIOTHBIN cOCTaB OEJKOB, CTPYKTYHI, 7 2 0
byHkmy, Kiaccudukams /J1ad/

15 Benku: o0mias xapakTepucTHKa, aMHHOKHCIIOTHBIN cOCTaB OEJKOB, CTPYKTYHI, 7 6 0
bynkimy, Kiaccupukamys /Cp/

1.6 Benku: peaknyn ocaxxaeHus 0€IKoB, o0MIHe U crienupuIecKue IBETHBIE 7 4 4
peaximu Ha OEJIKH U CBOOOHbIE AaMHUHOKHCIIOTHI /J1a6/

1.7 Benku: peaknyn ocaxxaeHus 0€IKOB, o0IIHe U crienupuIecKue IBETHBIE 7 6 0
peaximu Ha OEJIKH U CBOOOHbIE aMHHOKHCIIOTHI /Cp/

1.8 HykJienHOBBIE KUCIOTBHI: 001Iasi XapaKTepUCTHKA, cTpoeHue, QyHkiwm /JIex/ 7 2 0

1.9 HykJenHOBBIe KUCIOTHI: 001Iasi XapaKTepUCTHKA, cTpoeHue, QyHkiwwn /J1ad/ 7 2 0

1.10 HykJieMHOBBIE KMCIIOTBI: 0011asi XapaKTepUCTHKa, cTpoeHue, pyHkimu /Cp/ 7 4 0

111 I'unponus HykineonporenHoB. OOHapyKeHHE NPOYKTOB THAPOIN3A 7 2 2
HYKJICONTPOTEUHOB Apoxokel /J1ab/

1.12 I'mpponus HykneonpotenHoB. OOHapy)KeHHE IPOAYKTOB THAPOIN3a 7 4 0
HYKJIEONIPOTEUHOB Apoxckeit /Cp/
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1.13 VYraesoabl. O0mias xapakreprctuka. OnpeeseHue yrieBoI0B KaueCTBEHHBIMHU 7 2 2
peaxuusimu /Jlex/

1.14 VYrnesoasl. O0wmas xapakrepucruka. OnpesesneHue yrieBoJ0B KaueCTBEHHBIMU 7 2 0
peaxuusimu /J1a6/

1.15 VYrnesoasl. O0wmas xapakrepuctuka. OnpesiesieHue yrieBoJ0B KaueCTBEHHBIMU 7 4 0
peaxuusmu /Cp/

1.16 JIumunst. O6mas xapakTpucTuka. GU3NKO-XUMHYECKUE CBOMCTBA U PEAKIIUM 7 2 0
onpeeneHust TUnuaoB /JIex/

117 Jlunuapr. O6mas xapakTpucTuka. U3NKO-XMMUYECKUE CBOMCTBA M PEaKIIUU 7 2 0
onpeneneHust aunuaoB /J1a6/

1.18 Jlunuapr. O6mas xapakTpucTuka. OU3NKO-XMMUYECKUE CBOMCTBA M PEaKIIUU 7 4 0
onpeeneHus aunuaos /Cp/

1.19 BuTaMuHBI ¥ UX pOJb B 0OMEHE BEIIECTB. XapaKTePUCTUKA XKHUPO- U 7 2 0
BOJIOPACTBOPUMBIX BUTAMUHOB /JIek/

1.20 BuTamMuHBI ¥ UX pOJb B 0OMEHE BEIIECTB. XapaKTepPUCTHKA KUPO- U 7 4 0
BOJIOPACTBOPUMBIX BUTAaMUHOB /Cp/

121 Buramunel. KaduecTBeHHBIC peakniy Ha BUTaMHUHEL. Ompe/ieneHne BUTaMUHOB B 7 2 0
MIPOAYKTAaX PACTUTEIHHOTO M )KHBOTHOTO NMpOHCX0kIeHus /J1ab/

122 Buramunsl. KauecTBeHHBIE peakiiny Ha BUTaMUHBI. OTipeiesiecHrne BATAMUHOB B 7 4 0
HPOAYKTaX PACTUTEILHOTO U XHUBOTHOTO MpoUcXoxeHus /Cp/

1.23 depMeHTHI: CTpoeHHe, KiIacCHu(UKaIUs, CBOUCTBA, MEXaHU3M JICHCTBHAL. 7 2 0
I'opmonsl, o0mas xapakrepuctuka /JIex/

1.24 DepMeHTHI: CTpOeHHE, Kiaccu(uKanus, CBOiicTBa, MEXaHU3M AEHCTBUSL. 7 4 0
I'opmonsl, o6mmas xapakrepuctuka /Cp/

1.25 @epmenTsl. CBONCTBA (epMEHTOB Kak OHoKaTanu3aTopos. OnpenencHue 7 2 0
(hepMEeHTOB B 00BEKTAX PACTUTEIBHOTO U JKHBOTHOTO MPOUCXOKAeHNUs /J1ab/

1.26 @epmenTsl. CBONCTBA (PepMEHTOB Kak OHoKaTanu3aTopos. OnpeneneHue 7 4 0
(hepMEeHTOB B 00BEKTAX PACTUTEIBHOTO U JKUBOTHOTO MpoucxoxaeHus /Cp/

1.27 KontponbHoe Meponpusitue 1o paszaeny 1 /J1a6/ 7 2 0

1.28 KontposbHoe Meponpustue 1o pasgeny 1 /Cp/ 7 6 0

Paznen 2. O0MeH BemecTsB U JHEPTruH: OCHOBBLI OMOXMMHUYECKUX nmpoueccosn,
B3aHMOCBA3L 00MeHa BelleCcTB

2.1 OOMeH BellecTB U SHepruy. buoxuMuueckue npespaiieHys yrieBoaoB B 7 2 0
opranusme yenoseka /JIex/

2.2 OOMeH BellecTB U SHepruy. buoxuMuueckue npeppaiieHus yrieBoaoB B 7 2 0
opranu3me yenoBeka /J1a6/

2.3 OO6MeH BelecTB U S3Hepruu. bruoxumuyeckue mpeBpaIieHus yrieBoaoB B 7 6 0
opranusme yenosexa /Cp/

2.4 OOMeH JTUMNK/I0B, OCJIKOB, HYKJIEHHOBBIX KHCIIOT /JIek/ 7 2 0

2.5 OOMeH JTUNKI0B, OENKOB, HYKJIEHHOBBIX KHCIIOT /J1ab/ 7 2 0

2.6 OOMeH JTIMNK0B, OENKOB, HYKJIEHHOBBIX KucJIoT /Cp/ 7 6 0

2.7 I'unponus OenkoB. buocunTes 6enkoB /Jlex/ 7 2 0

2.8 T'unponus 6enkoB. buocunTes 6enkos /J1ab/ 7 4 4

2.9 I'unponus GenkoB. buocunres 6enkos /Cp/ 7 6 0

2.10 BonHblif 1 MuHEpabHbIH 00MeH. bronornyeckoe okucnenne. OKHCIUTENEHOE 7 2 0
¢dochopuuposanue /Jlex/

211 Bonublii 1 MuHepanbHbIi 00MeH. brosnorndyeckoe okuciaenue. OKUCIUTENEHOE 7 2 0
dochopunuposanue /J1ab/

2.12 Bonublii 1 MuHepanbHbIi 00MeH. brosnorndyeckoe okuciaenue. OKUCIUTENEHOE 7 6 0
(dochopunuposanue /Cp/

2.13 B3anMocBs3p 00MeHa BelecTB B opranusme /JIex/ 7 2 0

2.14 B3anMocBs3p 00MeHa BelecTB B opranusme /J1a6/ 7 2 0

2.15 B3anmocBs3bp 00MeHa BeniecTs B opranusme /Cp/ 7 6 0

2.16 KoHTposbHOE MeponpHsiTHe 1o pazaeiy 2 /J1ad/ 7 2 0

2.17 KonTponbpHOE MeponpusiTre 1o pazgeny 2 /Cp/ 7 6 0

5. OueHo4yHble 1 MeTOANYECKHE MaTepUAJIbI 0 AUCHHUIIJINHE (MOYJII0)

5.1. Conep:xanue ayTMTOPHOI padoThHI MO TUCHUILINHE (MOIYJIIO0)

Jlekus Nel
Buoxumus kak Hayka. benku: oOmas xapakTepucTuKa, aMUHOKUCIIOTHBIN COCTaB OEJIKOB, CTPYKTYpPBI, QYHKIMHU, KIacCUpHUKaLINs
Bomnpocs! 1 3ananus
1. buoxumus KaKk HayKa. IpeMeT U3y4eHUs] OMOXMMUH; OMOXUMHUYECKYIO TEPMUHOJIOTHIO; METO Il OMOXMMHUYECKOTO aHAIIU3a.
2. MonekynspHble OCHOBBI XU3HU. Heopranuueckue BellecTBa, UX 3HaY€HHE.
3. O0uias xapakTepucTHKa OEIKOB. DJIeMEHTAaPHbIM U AMUHOKHUCIOTHBIM COCTaB OEJIKOB.
4. Knaccudukanys 0enKOBbIX aMUHOKUCIIOT. OU3NKO-XUMHYECKHE CBOHCTBA AMHUHOKHCIIOT.
5. CoenyHeHNEe aMMHOKHCIIOT B OEJIKOBYIO MOJIEKYJY U XapaKTE€PUCTHKA MENTHIOB.
6. CtpyKTyphl 6e51K0BOI MoKy bl. DyHKIINU OEIIKOB.
JlabopaTopHoe 3aHsTue Ne 1.
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Benku: o011as xapakTepucTHKa, aMUHOKHCIIOTHBII cOCTaB OEJIKOB, CTPYKTYPBI, DYHKIIUH, KJIaCCUPHKALINS
Bomnpocs! u 3ananust
1. AkTyanu3anus 3HaHUH.
2. MonekynsipHble OCHOBBI )KM3HH. HeopraHnueckre BeIIecTBa, X 3HaYCHHE.
3. OO01ias XxapakTepUCTHKA OCITKOB. DJIEeMEHTAPHBIA U AMUHOKHCIIOTHBIH COCTaB OEJIKOB.
4. Knaccudukanus 0elKOBbIX aMUHOKHCIIOT. DH3UKO-XUMHUYECKUE CBOHCTBA AMHUHOKHCIIOT.
5. CoenHEHHE aMIHOKHCIIOT B OETIKOBYIO MOJIEKYITY U XapaKTepUCTHKA MENTHOB.
6. Hanumwmre ¢opmynsl nmentunoB M jgaiite UM HasBaHus. B kakoil cpexe (KHCIOH, HEHTpanbHOW, ILNENOYHON) JEKUT HX
W303JIeKTpHYecKas Touka? a) uc-aja-Tup; 0) ry-1mu3-apr, B) Baj-acH-apr.
7. Kakoit MeTo]1 HCCIIeIOBAHUS MOXKHO MPUMEHHTH IS Pa3e/ICHUS] TAHHBIX MENTUI0B?
JlabopatopHoe 3aHsThe Ne 2,3
Benku: peakunu ocaxaeHus 0eJIKOB, 00IIKe U crieln(UUECKUE IIBETHBIC PEAKIIUK Ha OCIKH U CBOOOHBIC aMHUHOKHCIIOTHI
Bomnpocs! u 3a1anHust
1. AkTyanu3anus 3HaHUH.
2. BoinonHeHune 1ab0paTOpHBIX paboT «Peaknuu ocaxaeHust OEIKOB: 00paTUMbIC W HEOOpPATUMBIC PEAKI[MH OCAXKICHUSI OCIKOBY,
«O061ue U crienuduuecKre BETHBIC PEAKIUK Ha OCJIKU H CBOOOIHBIC AMUHOKHUCIIOTBI.
3. Kak oTnenuTs sUuHbli anbOyMUH OT INI00YINHOBOM (pakiuu suuyHoro 6enka?
4. Ot xakux (PU3HKO-XUMHYECKHX CBOWCTB 3aBUCAT peakiMH ocaxieHus OenkoB? [loueMy Mpu OTPaBICHWUH COJSIMH TSIKEIBIX
METaJUIOB B KQUECTBE MPOTUBOSIUS JAIOT SUUHBI OEJIOK MM MOJIOKO?
5. Uem 00ycCIIOBIICHBI IIBETHBIC PEAKI[UH Ha OSIKU?
6. Ecnu ¢ pacTBopoM ofHOro Oeika peakiuss Pois W KCAHTOIMPOTEHHOBAS PEAKIUsS TOJIOKHUTEIbHBIC, @ C PACTBOPOM IPYroro
OTpHUIATENBHBIE, YTO MOYKHO CKa3aTh O PA3IHIMIX AMUHOKHCIOTHOTO COCTaBa 3TUX OEKOB?
7. Harmmure (opMyity rekcanenTuaa U3 aMHHOKHCIOT Pa3HBIX KJIACCOB, HCIOJB3Ys XOTS ObI JjBe He3aMEHHMbIE aMHHOKHCIIOTEL
[aiiTe Ha3BaHMe, ONIPEAEIUTE 3aps B pa3sHBIX cpefax. Kakne nBeTHbIe peakiuy OyayT MONOKUTENBHBI IS JAHHOTO MenTHaa?
Jlexuns No2
HykenHoBBIe KHCIOTHL: 001I1Iast XapaKTepPUCTHKA, CTPOCHHUE, (PYHKIUH
1. O6uras xapakTepUCTHKA HYKJICUHOBBIX KUCIOT. ICTOPHS N3yYCHUs HYKIEHHOBBIX KHCIIOT.
2. X¥MHYECKHH COCTAaB HyKJIEHHOBBIX KUCIIOT: BU/IBI Q30THCTHIX OCHOBAHHM, HYKJICO3HIbI, HYKJICOTH/IBI, TOJMHYKICOTHUIHAS IeTTh
3. CpasHutenbHas xapakrepuctuka JJHK u PHK.
4. Crpykrypsl JJHK u PHK.
5. @yHk1my HYKIenHOBbIX KucioT. [IpaBuia Yapradda.
JlaGoparopHoe 3ansitue Ne 4
HykienHoBBIe KHCIIOTHL: 0011ast XapaKTepUCTHKA, CTPOCHHE, (QYHKIIUH.

Bomnpocs! u 3aganus
1. AkTyanu3anusi 3HAaHHUH.
2. O0mas xapaKTepuCTHKA HyKJIEHHOBBIX KUCIOT. McTopus U3yueHUsl HyKJICHHOBBIX KUCIIOT.
3. XuMHYeCKHii COCTaB HyKJIEHHOBBIX KUCIIOT: BUIBI aQ30THCTBHIX OCHOBAHHM, HYKJICO3H b, HYKJICOTHIBI, TIOJIMHYKIICOTHIHAS LETIb.
4. Hanumute GopMynsl KeTo-GOpM a30TUCTHIX OCHOBAaHUIl, ypaBHEHHS 0Opa30BaHUs HYKJIECO3UAOB U HYKIEOTHAOB, BXOISLIUX B
coctas JIHK.
5. INokaxure 0Opa3oBaHue BOJOPOIHBIX CBA3€H B KOMIIJIEMEHTApPHBIX Mapax a30TUCThIX ocHoBaHui: A + T; L[+ T; YV + A.
6. Hannmure ypaBHeHHe peakiuii 00pa3oBaHUs aIeHUIOBOH KHUCIOTbI, TAMUHOBOM KHCIIOTHI.

JlaGoparopHoe 3ansitue Ne 5

I'mapomu3 HykneonpoternHoB. OOHapyXeHHE MPOTYKTOB THAPOIN32 HYKICOPOTEHHOB JPONOKEH
Bomnpocs! u 3ananus
1. AkTyanu3anus 3HaHHH.
2. Brmmonnenue nabopaTopHOil paboThl «OOHapyXeHHe NPOAYKTOB TI'MIPOJIN3a HYKJICONPOTEHHOB IPOXOKEH KaueCTBEHHBIMU
peaxkuusaMu».
3. B ueM CXOACTBO U pa3nuyue Mo XUMuueckomy coctaBy u crpoenuto JJHK u PHK?
4. Hamumute cTpyKTYpHYIO GopMmyiny ¢parMeHTa MOMUHYKICOTHAHOH mermouku — ALY — . VkaxuTe mocienoBaTebHOCTh
HYKJICOTHJIOB B KOMIUIEMEHTaPHOM €My (hparMeHTe.
5. [lokaxwure coemunerne HykineoTHnoB I M® n [IM® B e JTHK.
Jlexuus Ne3
VYraeBoapl. O0mmas xapakrepuctuka. OnpeeneHue yrieBo10B KaueCTBEHHBIMU PEAKIIUAMH.

Bomnpocs! 1 3ananus
1. O6u1ast xapakTepUCTHKA YTIIEBOJOB U UX Kiaccudukanus. [IpocTbie yriieBoabl (MOHOCAXapH bl ): MpeAcTaBuTeN  (prdo3a, TIIoKo3a,
(bpykTO32).
2. CnoxHble yrieBoJsl. Jlucaxapuabl: CTpOeHUE, CBOWCTBA, TIPEAICTABUTENH (caxapo3a, MajbTo3a, JIaKT03a).
3. ITonucaxapuasl: KIacCU(pUKAIMS, CBOHCTBA, B)KHEHIIINE MPEACTABUTENHN (KPaxMal, INIMKOTeH, KIeTUaTKa, JeKCTPUHEI).
4. OYHKIMH YTIIEBOJIOB.

JlaGoparopHoe 3aHsiTue Ne 6

Vrnesoapl. OnpeneneHne yrieBo10B KaueCTBEHHBIMU PEAKIIUIMHU

Bomnpocs! 1 3ananus
. AKTyanuzanus 3HaHUH.
. Bemmonnenue nabopatopHoii paboTsl «YraeBoabl. OnpesieneHue yrieBo10B KaueCTBEHHBIMH PEaKLIUAMI.
. KakoBbl npuHIKIIBI METOIOB OOHAPYXKEHHUS: a) TIIF0K03bI? 0) GPpyKTO3bI? B) MalbTO3bI? T') Caxapo3bi?
. Kitaccugukanust yrneBogoB: MOHO- , TU- M TIOJIUCAXaPUJIbL.
. buonornueckas ponp TIIOKO3bI, KpaxMala, IITHMKOTeHa, FeTepOIIOINCaXapUI0B.
. Harmmmmmre hopmyiisl ManbTO3bI, TAKTO3BI U caxapo3bl. Hanmummre ypaBHEHUS peakiid TUIPOJIN3a YKa3aHHBIX JHCaXapHIIOB.
. Hanmmmmre dopMysisl mpoaykToB peakimu ¢pocdoponsa yrieBogoB: Imoko3o — 1 — docdar; rimroko3o — 6 — dpocdat; Gpykrozo —
1,6 — nudocdar; hochormuepuHOBLIN abaerH/I.

~NO N AW~
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Jlexuus Ned
JIunuapl. @U3MKO-XUMHYECKHE CBOWCTBA U PeaKIMK ONpeesICHUS JIUIHIOB.
Bomnpocs! u 3ananus
1. JIurmnzpt. OO1mast XapakTepUCTHKA JIUITHI0B.
2. Tpuriauuepusl, UX CTpOeHHEe, CBOWCTBA, BEICIINE KUPHBIE KHCIOTHI, BXOAAIINE B MX COCTAB.
3. Buonoruyeckas poJib TPUTIIALEPUIOB.
JlaGoparopHoe 3aHsiTue Ne 7
JIunuapl. @U3MKO-XUMUYECKUE CBOMCTBA U PEAKIMH OTIPEIeIICHHS JIUITUI0B
Bomnpocs! u 3apanust
1. Axryanu3anus 3HaHUH.
2. BeinonHenne nabopaTopHoii padoThl «JIumuasl. DU3MKO-XUMHYECKHE CBONCTBA U PEaKIIMU ONPEICICHUS JIUTTHI0B)»
3. JIumuzer: oOume cBOWCTBA, OCHOBHBIE OMOJIOTHYECKHE (QYHKINH JIUIHI0B B OPraHU3Me YeJI0BeKa, KIacCU(PHUKAIHS JIUIHAOB.
4. IlpocTele u cnoxHbIe JTUMUAbL. HachllieHHbIe U HEHACHIIEHHBIE )KUPHBIE KUCIOTHIL. TpUTriIHLepuIbl.
5. Kak MOXHO BBISIBUTH HAIMYHE B )KUPE HEHACHIIIEHHBIX KUPHBIX KUCIOT?
6. Ctpykrypa u 6ronoruueckasi poib (pocqonnunuIoB, JIUIONPOTEUA0B U IIIUKOIUIUA0B. XO0JIECTEPHH.
7. CoctaBbTe BCe BO3MOXHBEIE (HOPMYJBI TPHUITIHLEPUIOB, B COCTaB KOTOPBIX BXOIAT CIEAYIOUIME KUCIOTHI: a) JaypuHOBas; 0)
NaJIbLMUTHHOBAs! U OJIEMHOBAs; B) CTEApUHOBAs U MUPUCTHHOBAS; T) MUPUCTHHOBAA, JIMHOJIEBAs, JIMHOJIEHOBasA. [laliTe UM Ha3BaHUS,
KaKUMH{ (U3NIECKIMH CBOHCTBAMH OHH OYIyT XapaKTepU30BaThCs?
Jlexius Ne5
BuTaMuHEI 1 UX pOJIb B 0OMEHE BEIIeCTB. XapaKTePUCTHKA KHUPO- M BOZOPACTBOPUMBIX BUTAMUHOB
dopma JIeKIUH: JIEKLIUS C 3apaHee 3aIIaHuPOBAaHHBIMHU OIINOKaMH
Bompock! u 3aganus
1. Butamunsl: 00mmas xapakTepuctuka. [I[pu3Haku BUTAMUHOB.
2. XapaKkTepuCcTHKa BOJOPACTBOPUMBIX M YKUPOPACTBOPUMBIX BUTAMUHOB.
3. o xoxy nexuuu (pUKCUPOBATH MOMEHTBHI, SIBIISIFOIMECS, IO MHEHUIO CTYACHTOB, OUIMOKOW Wi mpoTtuBopeuneM. 3a 10 MuH 10
OKOHYAHHUSI JIKINH 3aII0JHHUTH TaOIuIy:
Ne ctp HesepHoe npencrasnenue HcnpasnenHoe conepxanue
Marepunana MaTtepuaa

4. OOcyxaeHHe U UCIIpaBIeHUE OMUOOK ¢ 00yJAIOIUMHUCS IIPOBOAUTCS 110CTIE 3aII0JHEHHS TaOIHIIbL.

JlaGoparopHoe 3aHsTHe Ne 8

Butamunsl. KadecTBeHHbIC peakini Ha BATaMHUHBI. OTpeie/ieHHe BATAMHHOB B MMPOIYKTaX PACTUTENHLHOTO U YXHBOTHOTO
MIPOUCXOXKICHUSL.
Bomnpocs! u 3ananus
1. AkTyanu3anusi 3HaHHUH.
2. Beinonnenue 1abopaTopHOil paboThI «Ka4eCTBEHHbBIE PEaKLUU HA BUTAMHHBI.
3. BrinonHenue 1abopatopHoii padoTsl «OmnpeseneHrne BATAaMUHOB B IPOAYKTaX PACTHTENHHOTO M KUBOTHOTO MPOUCXOXKICHUSD
4. Pemute cuTyallMOHHYIO 3a7a4y. Bo BpeMs onHo# u3 skcnieauumnii Xpucrogpopa Konymba yacts sxunaxa 3adosnena. YMuparomue
MOPSIKH TIOTIPOCHIIN BBICJNTh MX Ha KaKOM-HHOYIb OCTPOBE, YTOOBI OHM MOTJIM CIIOKOIHO yMepeTb. Uepe3 HECKOJIBKO MeCsIeB Ha
oOparHOM myTu Kopabmu Komymba BHOBB mojonutu k O0epery 3toro octpoBa. KakoBo e ObLIO M3yMIIEHHE MPHOBIBIIMX, KOTAa OHU
BCTPETHIIM 3[I€Ch CBOHMX TOBAapHINeH >KUBBIMH M 310poBbiMH! OctpoB HazBamu «Kropacao» (B mepeBoie C MOPTYrajlbCKOTO —
«03710pOoBIIsIONMif»). [ToueMy He mMOruOIM MOpPSIKH, O KakoM 3a00JeBaHMU HIET peub? B KakuxX XyHOXKECTBEHHBIX IPOU3BEICHHUIX
omnucaHo 31o 3aboneBaHue?
Jlexuus Ne6
DepMeHTHI: cTpoeHHe, Kiacch(UKaIys, CBONCTBA, MEXaHU3M AEHCTBU. [ OpMOHEI, 00I1Iast XapaKTepUCTHKA.

1. O6uias xapakrepuctrka pepmentoB. CBoiicTBa (epMEHTOB Kak OMOKATaIN3aTOPOB.
2. Ctpoenue pepmento. KopepmeHTs. XUMUUECcKast MPUPOIa U MEXaHU3M JEUCTBUS HEKOTOPBIX KOGEPMEHTOB.
3. Homenkunatypa, mudpsl, knaccudukanus GpepmenToB. Jlokanuszanus GepMEHTOB B KIIETKE.
4. OGpazoBanne (epMEeHTOB U3 MpOo(QepMEeHTOB (Ha TpHMepe MEeNCHHA, TPHIICHHA, XUMOTpHIICHHA). CHenupHIHOCTh AEHCTBUS
MPOTEOJIMTHYECKUX (DEPMEHTOB.
5. Topmonsl. OOmmas XxapakTepHCTHKA TOPMOHOB. XHUMHUYECKOE CTPOCHUE M (PH3HOJIOTUUECKOE JEHCTBUE CTEPOUIHBIX M HENTHIHBIX
TOPMOHOB.

JlaboparopHuoe 3ansarue Ne 9

®epmentsl. CBoHcTBa HepMEHTOB Kak OMOKATaIN3aTOPOB

Bomnpocs! u 3ananust
1. AkTyanu3anvs 3HaHUH.
2. BrinonHenue 1abopaTtopHoi padboTel «OOHApYKEHNE aMUIIa3bl B CIIIOHE YETIOBEKay.
3. BrinonHeHue J1adopatopHoii padotsl «BimsHue dusnueckux (hakTopoB Ha aKTUBHOCTH (PepMeHTa aMIIIa3bl CIIFOHBI YET0BEKa)
4. TIpuBecTH NMpHUMEpPbl XMMUYECKUX peakluid MO Kiaccam (PepMEHTOB: OKCHIOpENyKTax, TpaHdepas, THApOIa3, Jiua3, TUAPOTa3,
CHHTETa3.

JlaGoparopHoe 3anstue Ne 10

KonTponbHOe 3aHsATHE 110 pa3neny 1

Bomnpocs! 1 3ananus
1. AkTyanu3anus 3HaHHH.
2. [TuceMeHHasi KOHTPOJIbHAS paboTa 10 BapHaHTaM:
- BeimosiHeHHe 3aaHusl Ha cOCTaBlIeHHe (GopMyIT IENTHAOB (TPUTITULEPUIOB) H UX (PU3NKO-XUMHYECKAs XapaKTePUCTHKA.
- Beimonnenue 3aganus Ha cocTaBneHue GopMyI HYKJICO3UAOB U HyKJIEOTHAOB.
- [TnchMeHHBIH OTBET Ha BOIPOC O CTPOSHHU M (YHKIIUK OCHOBHBIX NPEICTaBHTENCH BHTAMUHOB (TOPMOHOB, (DEPMEHTOB).
4. BpInoNHEHHE 3JIEMEHTOB JIA0OPATOPHBIX pabOoT: KAYeCTBEHHBIMU PEaKkIMsIMHU J0Ka3aTh Oeiku (YrieBObl, JTUINAbI, BUTAMUHBI) B
MPEATI0KEHHBIX 00BEKTAX.
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Jlexuus Ne 7
OO6MeH BenlecTB ¥ SHepruu. buoxumuyeckue npeBpalieHus yrieBo10B B OpraHu3Me YeJloBeKa
Bomnpocs! u 3ananus
1. OOmen BemiecTB M 3Hepruu. B3ammocBs3p mporeccoB aHabonu3ma U karabosnmsma. IloHSATHE O NPOMEXYTOYHOM, BHEIIHEM,
IUIACTHYECKOM U (YHKIIHOHAILHOM OOMEHAaX.
2. Pacnan nmonucaxapunos (ruapoinus, Gpocdoponus), aucaxapuoB, MOHOCAXapuA0B (IMXOTOMUYECKUI U allOTOMHYECKHH pacnan).
3. Tlento3odocdaTHblil MyTh MPEBpaIllcHUs MOHOCAXapUIOB. 3HaueHHe W (pepMeHTaTHBHOE OOECIeYeHHEe MPOIIECCOB pacraja
YTJIEBOJOB.
4. Iyru unaktuaunu [1BK (a3poOHbIil 1 aHAApOOHBIH MyTh).
5. Huxin Kpebcea.
6. CuHTE3 YIIIeBOJIOB B OpraHU3Me YelloBeKa. XapaKTepUCTHKA 3TanoB GporocuHTe3a: GoTopusnueckre U GOTOXUMUUECKUE PEaKIInH,
pabota snekrponTpancnoptHoii nenu. Cunre3 HAJI® n AT®. buoxumudeckue peakiuu: ik KanbBruHa, CHHTE3 META00JIUTOB.
JlaGoparopHoe 3anstue Ne 11
OOMeH BelIecTB U SHEPruH. bruoxuMudeckre mpeBpamieHns yriaeBo 0B B OpraHu3Me YeJloBeKa

Bomnpocs! 1 3a1anus
1. AkTyanu3anus 3HaHUH.
2. Pacnag monmucaxapunos (ruapoius, ¢pochopoius), rucaxapuaoB, MOHOCAXapUIOB (IMXOTOMHYECKHHA M alOTOMUYECKUIl pacrian).
CpaBHUTENBHBIA aHAIN3 POIIECCOB.
3. Vka3arb stana norpebnenus u cunte3a AT® npu aHa’poOHBIX U a3pOOHOM MYTAX paclajia MOKo3bl. PaccuntaTh SHEpreTHUECKHiA
3¢ exT.
4. Yka3zatb 3Tana norpebiaenus u cuareza AT® npu aHa3poOHbIX U a3pobHoM myTsax nHaktuBanuu [IBK, B nukne Kpebea. Paccuurats
SHEPreTHUCCKHI AP PEKT.

Jlexuus Ne 8

OOMeH TUNUI0B, OEJTKOB, HYKIICHHOBBIX KHCIIOT
Bomnpocs! u 3ananus
1. Pacnajg TMmuIoB B KeTyA0YHO-KHIIEYHOM TpakTe. Pacnas riimieprHa ¥ )KUPHBIX KUCIOT Ha YPOBHE KIIETKH.
2. CpaBHUTeNIbHAS XapaKTePUCTHKA paclaja TPUMIULEpUIoB U (ochomumuaoB. DHepreTuka mnpolecca pacnana aunuaos. CUHTE3
JIUITUIOB.
3. Pacnaz 6enKoB B XKeTyJOYHO-KUILIEUHOM TPaKTe.
4. Peaknuu mipeBpamieHnss aMUHOKHCIIOT.
5. Pacniag HyKJII€MHOBBIX KUCIIOT.
JlaGoparopHoe 3ansTue Ne 12
OOMeH TUnUI0B, OEJIKOB, HYKJICHHOBBIX KUCIIOT

Bompock! u 3apanus
1. AkTyanu3anus 3HaHUH.
2. Pacmiag munuioB B 5Ky I0YHO-KUIIEYHOM TpakTe (Ha MpUMepe MPOCTOTO M CMEITAaHHOTO TPUTIUIIEPHAA)
3. Paccunurath 3HepreTudeckuii 3 ekt pacnana TpunaIbMUTHHA, TaTbMHUTO-0JI€0-CTEapUHA.

Jlexmusa Ne 9

I'mpponus 6enkoB. buocunres GenkoB
Bomnpocs! u 3ananust
1. OOMeH 0eNkOB M HyKJIEMHOBBIX KHCIIOT KaK PO KIETOYHOro MeTaboin3Ma. 3HaueHne OenxoBoro ooMena. [Tyt pacnana 6eikos.
I'uaponu3 G6enkoB. benku B muTaHuy yenoBeka. XapaKTepUCTHKA (HepMEHTOB, 00eCIIeUNBAIOIIUX OCYIIECTBICHUE THAPOIN3a OEIKOB
JI0 TIENTHI0B U aMHHOKHCIIOT.
2. Merabomusm aMuHOKHCIOT. OOMEH aMHMHOKUCIOT KaK HCTOYHHMK BO3HUKHOBEHHMS OHOJIOTMYECKH AKTUBHBIX COEIWHEHUMH
(OMOTeHHBIX aMUHOB, KOYEPMEHTOB H T.I1.).
3. ITytu cBA3bIBaHMA aMMHaka B opraHusMe. IlyTu HOBOOOpa30BaHUSI aMUHOKHUCIOT. 3aMEHUMBIE, NTOy3aMEHHMBbIE U HE3aMEHUMBIE
AMHHOKHUCIIOTEI.
4. Ilytu 1 MeXaHU3MBI IPUPOHOTO CUHTE3a OenkoB. I'eH, reneTHueckuil kox. Marpuunas Teopust buocunresa 6enkoB. OOmmas cxema
MaTPUYHOTO OMOCHHTE3a OENIKOB.
JlaboparopHoe 3ansTue Ne 13-14
T'uaponus Genkor. buocuHTe3 GeNkoB

Bomnpocs! u 3ananus
1. AkTyanu3anus 3HaHHH.
2. BrinonHenue 1adopatopHoi padoTsl «I'maponu3 6enKoB NENCHHOMY
3. Pacnaj 6€JKOB B )KEITyJOYHO-KUILICYHOM TPaKTe (BapHATUBHbIC 3a/IaHMS ):
- Hanmmmure cTpykTypHYIO (OpMyy CIEAYIOLMETo NeNTHAA: Cep-TUP-TTH3-MeT-TIy-apr-TpHu-po. Kakoil 3apsa HeceT MoJieKya 3Toro
MENITHIA B BOIHOM pacTBope? YKaKUTe, KaKue COCANHEHHS OTyJaroTCsl IPU BO3ISHCTBHY TPHUIICHHA Ha ATOT MENTHI.
- yKa)KI/ITC, KaKH1e MEUTUAbI OJIYJarOTCA IpHU BOBﬂeﬁCTBHH XUMOTPUIICHHA Ha TTOJHUIICITUI, PIMGIOHIPII’I MEPBUYHYIO CTPYKTYPY: TJIU-
(eH-u30-1ei-TUp-Tpe-TpH-aja.
- YKaxkuTe, Kakue NenTUIbI TOJYYaroTCs IPU BO3/ICHCTBUY MENICHHA Ha MENTH]I, UMEIOIIUH NEPBUYHYIO CTPYKTYPY: ajla-aci-(eH-Bal-
cep-Jiel-TUp-ruc.
4. PabGoTa ¢ TeHETUYECKIM KOZOM.
Jluteparypa: 1, 2, 3.

Jlexiusa Ne 10

Boanslii 1 MuHepaibHbIi 00MeH. bronoruueckoe OKuciIeHe.

Bomnpocs! 1 3ananus
1. ConepkaHue M pacrlpeeieHre BOIbl B OPraHU3Me M KJIeTKe. YJacTHe MUHEPaIbHBIX BEIIECTB B (HOPMHUPOBAHMH TPETHIHOU U
YETBEPTUYHOM CTPYKTYpPhI OMOTIOJIMMEPOB U B 0OMEHE OEIIKOB, YriIeBOA0OB U JIUMUI0B. OOMEH MUHEpAJIbHBIX BEIICCTB.
2. buonormyeckoe okucienne. OepMEeHTHBIE CUCTEMBI, 00ECTICUHBAIONINE EPEHOC BOAOPOAA HA KHUCIOPOA HPH OHOJOTHIECKOM
OKHCJICHHU.
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3. [Tyt 6uocunte3za AT® B opranuzmax. 3Hauenue AT ans )KU3HEIEATETBHOCTH OPraHU3MOB.

Jla6opaTopHoe 3ansTue Ne 15

Boasblii 1 MUHepabHbIH 00MeH. brosornueckoe OKUCIeHHE.
Bomnpocs! u 3ananust
1. AkTyanu3anus 3HaHUH.
2. YyacTie MUHEPaJbHBIX BEHIECTB B (POPMUPOBAHUU TPETHYHOW M YETBEPTUYHOMN CTPYKTYPhI OMOMOJIMMEPOB M B 0OMEHE OEIKOB,
YIJIEBOAOB 1 MUNUA0B. OOMEH MUHEPANIbHBIX BELIECTB.
3. buonoruyeckoe okucienue. OxuciurenbHoe ¢(ochopmimpoBanne. Hanucanune XUMHUYECKHX IPEBPALIEHUH COTJIACHO CXeM
MPOTEKAHUS XUMHYECKUX PEaKui.
Jlekmms Ne 11
B3anMocBs3b 00MeHa BEIIECTB B OpraHu3Me U OHOpEryJIsiiys 0OMEHa BELIECTB
Bompocs! u 3ananus
1. B3aumocBs3bp 0OMeHa OeJKOB, JKUPOB U YIIIEBOOB.
2. O01IKe NPOMEXYTOUYHBIC TIPOTYKTHI 0OMEHA BEILIECTB.
JIab6opatopHoe 3anstue Ne 16
B3anmMocBs3b 00MeHa BEIIECTB B OpraHu3Me U OHOpEryJIsiiys 0OMEHa BELIECTB

Bomnpocs! 1 3ananHust
1. AkTyanu3anus 3HaHUH.
2. B3aumocBs3bp 0OMeHa OelTKoB, AKHUPOB U yriieBooB. O0IIue MpoMeKyTOYHbIe TPOAYKTH 0OMeHa BelecTB. Harmucanue XuMU4ecknx
MPEBPAIIEHUH COTTACHO CXEM MMPOTEKAHHsI XUMUYECKHUX PEaKIHH.
3. TToxOop BOMPOCOB M 33JaHKUK 10 OMOXUMHUU B PaMKax MPEIMETHON 00JacTH OUONOTHU TSl yIaluXxcsi 6a30BOTr0 M YIiIyOJIEHHOTO
YPOBHS 00yYeHHS IS U TPEAMETHBIX PE3yIbTaTOB 00yIeHHS;
4. AHaiu3 METOJIUK TIPOBEJICHUS JEMOHCTPAIIIOHHBIX OIBITOB U JJa00OPaTOPHBIX paboT Ha ypoKax OMOJIOTUH IPU MU3YHYEHHH BOIPOCOB
OMOXUMHH.

JlaGoparopHoe 3anstue Ne 17

KonTponsHOe 3aus1THE 110 pazaery 2

Bomnpocs! u 3a1anus
1. AkTyanu3anusi 3HAaHHUH.
2. KoMnbloTepHOE TECTUPOBAHUE 110 pas3leny 2.
3. [luceMeHHast KOHTPOJIBbHAS paboTa 10 BapHaHTaM C PACUE€THBIMHU 3aJaHHUSIMH.

5.2. Conep:xanne caMOCTOATEIbLHON PaGoOThI MO AUCHHUIJIMHE (MOAYJIIO)

Conep:xaHue 00s13aTeJIbHOI CAMOCTOATEILHONH PadoThI MO TUCHUILINHE

Ne n/m TeMbl AMCHMILIMHBI Conep:xaHne caMOCTOSITEJIbHON PaGOThI TlponykThi AesiTeLHOCTH

1 Buoxumus Kak HayKa. CocraBieHle KOHCIIEKTa TEMBI. Pabora ¢ TepMuHamu,

BrinonHeHne TeCTOBOTO 3a/1aHHUA. COCTaBJICHHBIN KOHCIIEKT.
BrInosHeHHBIH TeCT.

2 Bbenku: obmas BrimosiHeHre 3amaHuil Ha BBUIBICHWE (QH3MKO- | PemeHHble M oopMIICHHBIE
XapaKTepHCTHKA, XUMHYECKUX 0COOCHHOCTH aMUHOKHUCIIOT U OEJIKOB; | 3afaHHs 110 TeMe
CTPOCHHUE, CTPYKTYPHI, COCTaBJICHHE bopmyn MeNTUAO0B u3
CBOICTBa, INPOTCHHOT€HHBIX AMHHOKHCIIOT, YCTAHOBJICHUE
K1accuUKanus, (bM3HKO-XUMHYECKON XapaKTepUCTUKU
GbyHKIMN (cymMMapHbIi  3apsa, H303JEKTpUYECKas TOYKa,

nepeMelIeHue B pasHbIX cpefax) mno Qopmynam
MIENTHIOB.

3 HyxenHoBble KUCTOTBI: BrinonHenue 3afaHuil Ha cocraBieHue ketodopM | PemienHble u oopMiIeHHBIE
o0111ast XapaKTepUCTHKa, A30THCTBIX ~ OCHOBaHHWS, (OPMYIT  HYKJICO3WIOB, | 3aJaHHUS IO TEME
CTPOEHUE, CTPYKTYPBHI, HyKJICOTH/IOB,  00pa3oBaHME  IMOJIMHYKJICOTUIHBIX
CBOWCTBA, GYHKIUH nerieir [IHK n PHK, BO3HWKHOBEHME BOIOPOIHBIX

CBf3e¢il B KOMIUIEMEHTapHBIX Iapax a30TUCTBIX
OCHOBaHMI.

4 YrneBoasl: obmas BrinonHeHue 3ajaHUil Ha OTpakeHHE CTpoeHUsd, | PemieHHble U 0OpMIICHHBIE
XapaKTepUCTHUKA, ompexneneHne  (QU3MKO-XMMHUYECKHX  CBOMCTB | 3aJaHHMS IO TEMe
CTpOCHHUE, YIJIEBO/IOB.

KiaccuHuKanms,
CBOMCTBA, HYHKIUH.

5 Jlunmapr. Pusnko- BrimosiHeHHe 3aqaHWii Ha coctaBieHne (opmyn | PemenHble n opopMIICHHBIE
XHUMUYECKUe CBOICTBa U MPOCTBIX W CMEIIAHHBIX TPUIJIMLEPUIIOB;, PEaKWi | 3alaHus IO TeMe
PEaKLUU ONpEACIICHUS rugpomza  Tpurmuepunos B JKKT, cunTtesa
JIMIHTIOB. TPUTIIMIEPHIOB.

6 Buramuns! u ux pois B Cocrasienue TabauIbl « XapaKTepUCTHKA KUPO- U | 3arojHeHHas Tabua
oOMeHe BeILeCTB. BOJ/IOPACTBOPHUMBIX BUTAMUHOBY
XapaKkTepucTHKa KHUPO- U
BOJOPAaCTBOPUMBIX
BUTaMHHOB.

7 DepMeHTHI: CTPOEHHE, BeimosiHeHHEe 3aJaHWii Ha ONpeNelieHne KIaccoB | PemeHHble U 0(OpMIICHHBIE
MEXaHU3M ACHCTBUSL. (GepMeHTOB, yJacTBYIOIIMX B IIpoleccax oOMeHa | 3aJaHus IO TeMe
T'opmoHsl, o01as BEIIIECTB.

XapaKTEePUCTHUKA. BrimonHenne  3amaHuii Ha  OTOOpakeHHe
[EPBUYHOM CTPYKTYphI IENTHIHBIX TOPMOHOB.
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8 OOMeH BeliecTs 1 BeimonHenne  3agaHuit Ha  paccMmoTpeHue | PerneHHbie u opopMIICHHBIE
JHepruu. BUOXMMUYECKHe | MPOLECCOB  IIHMKOJM3a, a’poOHOr0  pacmaja | 3aJaHus 110 TeMe
MpEeBpalleHUs YIIeBoZoB | rioko3bl, uHaktuBaumu [IBK, nukina KpeOca,

B OpraHH3Me YelIOBeKa neHTo30¢ocdhaTHOro UK | T.II.

9 OOMeH TUIUI0B, BroimonHenne  3amaHmid Ha  paccMoTpeHHe | PemeHHble M oOpMIICHHBIE

HYKJIEUHOBBIX KHCJIOT MPOLIECCOB paciiajia TIHIEPUHA U )KUPHBIX KUCIOT | 3aJIaHus 10 TeMe.
Ha KJIETOYHOM YpOBHE; pacmaga W CHHTe3e
HYKJICHHOBBIX KHCJIOT.

10 T'unponns 6enxos. CocraBieHue JMHAMHYECKOTO TIOCOOHS Co3aHHOe TMHAMUYECKOe

BuocunTe3 GeNKoB. «buocuHTe3 Oenka Ha mpUMepe TPUIICHITHIAY. nocobue «buocuHTe3 Oenka Ha
MpUMepe TPHUISIITHIA»

11 Bonusiii 1 MunepanbHbeiii | Bemmonnenue 3aganuii Ha paccMOTpeHue Perrennbie u ohopMIICHHBIC
obmeH. buonornyeckoe MIPOLIECCOB B3aMOCBSI3U 0OMEHA BEIIECTB B 3a/1aHus 110 TeMe
okucieHnue. BzaumocBsi3p | opranuzme. Karanor 3aganuit u BOmpocos mo
oOMeHa BeIeCTB B IToabop BOMPOCOB M 3aJaHUM O OHOXMMHH B | OHMOXMMHH JJISI IKOJIBHOTO Kypca
OpraHusme pamMKax TpeIMETHOW 00macTH OHONOTHH Ui | OMOJIOTHH.

y4ammxcss 0a30BOr0 ¥ yrIIyOJICHHOTO YPOBHS
oOydeHHsT [UI1 W TPEeIMETHBIX pPe3yJIbTaToB | BEIMONHEHHBIH TecT.
o0y4eHus;
BrInosHEeHHE TECTOBOTO 33/1aHHUSI.
Copep:kaHue caMOCTOATEIbHOI PadoThl MO AMCHUIIJIMHE HA BLIOOP
Ne n/n TeMbl JHCHUILTHHBI Cozep:kaHue caMOCTOSITEILHOI PaGOThI MpoxyKTBI e TeLHOCTH

Jlrobas Tema Ha BBIOOD
CTyJCHTa

AHanu3 y4eOHMKOB OMOJIOTHH, HATIPABICHHBIA HA
BBISIBJICHHE BOIPOCOB OMOXMMHUH B IIKOJIBHOM
Kypce OHOJIOTHH.

Pa3paboTka AMIAKTUYECKUX KapTOYEK 1O
BOIIPOCOB OMOXMMHH B IIKOJIEHOM Kypce
OHOJIOTHH.

TTonGop 3amanuii mpoOIEMHOTO XapakTepa npu
H3YYEHHH BOIIPOCOB OMOXUMHHU B IIKOJIBHOM
Kypce OMOJIOTHH.

Pa3paboTka KOHCIIEKTa ypOKa MO U3y4CHUHU
BOIIPOCOB OHOXUMHH TPU 02A30BOM HITH
yIIIyOJICHHOM YpPOBHSIX 00y4eHuUs: OMOJI0run
Pa3paboTka MyIbTUMEIUIHBIX TIPE3CHTAIMN B
paMKax JaHHOH TeMbl

CpaBHUTENBHBII aHamn3
y4eOHUKOB OHONIOTHH (HE MEHee 2).
Pa3zpaboraHHble  IUIAKTHYECKHE
KapTOYKH.

Karayor 3amanmii mpoGieMHOro
xXapakrepa.

Koncnexkt ypoka ¢ wu3ydeHunem
BOIIPOCOB OHOXUMHHU

Co3znaHHas mpe3eHTAaIHsI 110 TEMe.

5.3.00pa3oBaTesibHbIE TEXHOJIOTHH

Ipu opraHu3ayy U3y4eHHs] TUCIUILIHHBI OyAyT UCIIOIB30BaHBI CIEAYIOINE 00pa30BaTelbHbIe TEXHOIOTHH:
UHPOPMAIIOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTUH, TEXHOJIOTHS OPTaHU3alUU CAMOCTOATEIILHON pab0ThI, TEXHOJIOTUs
pediekCHBHOTO 00yUYEHUS, TEXHOJIOTUS MOAYJIFHOTO 00yYEHH S, TEXHOJIOTHS HTPOBOTO O0YUESHHUS, TEXHOJIOTHH TPYIOBON
JTUCKYCCHH, HHTEPAKTHBHBIC TEXHOJOTUHU, TEXHOJIOTHS ITPOOIEMHOr0 00y4eHNUs, TEXHOJIOTHSI OpraHU3aluu
y4eOHO-HCCIIeI0BATENbCKOM NEesITeIbHOCTH, TEXHOJIOT S IPOEKTHOTO 00Y4YEHUs], TEXHOJIOT Ul Pa3BUTHsI KDUTHYECKOTO MBIIUICHHS.

5.4. Texyuuii KOHTPOJIb, MPOMEKYTOYHBIH KOHTPOJIb M IPOMEKYTOYHAS ATTeCTalus

bannbHO-peHTHHTOBas KapTa AUCUUILIMHEI 0(hOpMIIeHa KaK NPUIOKEHHE K paboueil mporpaMMe JUCIUIUINHEL.
@DoH/T OIIEHOYHBIX CPECTB AN IIPOBEACHMS MPOMEKYTOTHOI aTTECTAIIMN 00YJarOMIUXCA IT0 AUCIUILTIHE 0(DOPMIICH OTAETbHBIM

JIOKYMEHTOM.

6. YYEBHO-METONYECKOE 1 UTH®OPMAIIMOHHOE OBECIIEYEHUE
OOHoBJIsIETCS NPU HEO0XOAUMOCTH B TeYeHHe BCero Cpoka o0yueHus 0e3 nepeyTBepskIeHus padoyeil MporpaMmbl

M CIUTLTHHBI

6.1. PekomeHnayemas iuTepaTypa

6.1.1. OcHoBHasi TUTEPaTypa

ABTOpBI, COCTaBUTENH | 3aryiaBue, CChUIKA HA DJIEKTPOHHYIO OMOIMOTEYHYIO CUCTEMY UznarenbcTBO, TOX
JI11.1 |C. ®. Angpycenko, E.|buonoruyeckas xumus : ydyeOHO-meromuueckoe mnocobue /|CraBporoib CeBepo-
B. /lenucenko Cesepo-Kaska3sckuii ¢enepanpubiii yausepcurer. — 131 c. :[KaBkasckuit ®denepalbHbII
Tabn. — Pexum gmocrtyma: mo moxmucke. —  URL:[yrusepcurer (CKDYVY), 2015.
https://biblioclub.ru/index.php?page=book&id=457874. —
Bbubmnorp. B kH. — TEKCT : 37€KTPOHHBIH.
6.1.2. lonosiHATEIbHAS JTUTEPATYpPa
ABTOpBI, COCTaBUTENH | 3aryiaBue, CChUIKA HA AJIEKTPOHHYIO OHMOIMOTEYHYIO CUCTEMY UznarenbcTBO, TOX
J12.1 |Topuakos 3.B., OCHOBBI ~ OMOJIOTMYECKOH  XMMHHU yuebHOe mocobue: |CraBponoins : CTaBponoabCKuit
baramaes b.M. , [OnexTponHbIit pecypcl]. -|rocynapcTBeHHBI arpapHbIil
®enora H.B. , Opoberr (URL: http://biblioclub.ru/index.php?page=book&id=484922 yHuBepcurer, 2017. - 208 c.
D _A
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J12.2 |’KykoBa, A. T. XuMmus OMOJIOTHUECKU aKTUBHBIX BEIICCTB : MPUPOIAHBIC U Mockga : Jupexr-Menua, 2022.
CHUHTETHYECKHE aHTHOKCHJAHTHI : y4eOHUK : [16+] /

A.T. XKykoga, JI. T'. Topoxoga, T. I'. CazontoBa. — 120 c. :
WL, CXeM., TabJ. — PexuM goctyna: o noanucke. —

URL: https://biblioclub.ru/index.php?page=book&id=684297 —
ISBN 978-5-4499-2802-3. — DOI 10.23681/684297. — Texer :

SJIEKTPOHHBIH.
6.2 Ilepeuens mporpaMMHOro oéecrneveHust
- Acrobat reader DC
- Dr.Web Desktop security, Dr.Web Server security
- GIMP

- Moti oduc, cepsucs Aunexc 360 miast oOpazoBanus (mouta, Auaexc Juck, Aunexc Tenemoct, SAHnexc nokymeHTsl, Kagenaaps)

- MHoroyHKIIMOHAJIBHBIN cepBrCc oOMeHa nHdopmanmeii Max

- Apxusatop 7-Zip

- bpaysep fIHnexc 1 opranusanuit

6.3 IlepeueHb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM, IPO(eCCHOHATBHBIX 023 JaHHBIX

- OBC «YHuBepcuterckas OnbIMoTeKa OHIAH

- baser mannsix Springer eBooks

- Emunoe comepxanue obuiero odopazosanus https://edsoo.ru/

- bubnmorexka mudpoBoro 0dpazoBaTeapHOr0 KOHTEHTA https:/Monypoxu.pd/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbBI (MOYJIST)

7.1|HanMeHOBaHKE CIICIHATHLHOTO TIOMEIIEHHS: YueOHast ayAUTOPHS IS TPOBEACHUS 3aHATHH JIEKIMOHHOTO THIIA,
11a00paTOPHBIX 3aHATHI, UHIUBUIYAIbHBIX KOHCYJIBTAIHHA, TEKYIEr0 KOHTPOJIS, IPOMEKYTOYHOM aTTecTalnuu, Y4eOHo-
uccieqoBarelbcKas Jaboparopus OOTaHUKU U 9KOJIOrUH pacTeHuil. OcHaieHHocTh: JlabopaTopHoe 000pyjoBaHUE
(WITaTHBBI, CIMPTOBKH, MMHIIETHI, IEAapOBAILHBIE UIJIBI, TPEAMETHBIE U TIOKPOBHBIE CTEKJIA, BECHI, BAHHOYKH, acOECTOBEIE
ceTkH, manetku), JlabopatopHas nocyaa (MpoOHPKH, KOIObI, XUMHUIESCKHE CTaKaHbI, MEPHBIC IIIHHPBI, BOPOHKH,
nUneTky, yamku [lerpu), ObopynoBanue i yaeOHBIX PAKTUK (repOapHbIe MANKH, KOMAI-KH, JIYIbl, TepOapHbIe CETKN),
Muxkpockon-20mrT., MUKpOCKOIl OMHOKYIIApHBIH-11mT., bans komMOuHUpoBaHHas-1mT., CTeHab! yueOHbIe-411T.
HarypanbHble 00BEKTH (KOMHATHBIE PaCTeHUS, TepOapui, BIIaKHbIE perapaThl, KOJUIEKIUH IUI0JIOB M CEMSH)-8IIT.,
W3o0pasurenbHblie 1ocoOus (TabIuIbl, MO, MYJISDKH)-81T., MenoBas nocka-1mr., KommiekT yuebHoi medenn

7.2|HaumeHOBaHuUE CIIEIMATIBHOTO TOMEIICHHS: TOMEIICHHUE /ISl XpaHEHHS U MPO(UIAKTHIECKOTO 00CITyKHUBaHUS Y41eOHOTO
obopynoBanusi, JlabopanTckas kadeapbl OHOJOTHH, SKOJIOTHH U METOIUKH 00yueHus. OcHaieHHocTh: HoyrOyk-11mr.,
ITpoekTop-1mt., Dxpan-2ur., [lnakarel, Tabnuuel, Buneomaranrona, Peaktueel, MUKpPOCKOIIBI

7.3|HanmeHoBaHHE CIIENMATLHOTO TIOMEIIEHHS: TIOMEIISCHNE TSl CAMOCTOATENbHON paboThl, UnTanbHbI 3a1. OCHAIEHHOCTS!
[K-4mt. ¢ BO3BMOKHOCTBIO MOIKIIOUEHHS K ceTh «HTepHeT» U 00ecrieyeHrneM JIOCTyIa B SJIEKTPOHHYIO
nHpOpMaIMoHHO-00pasoBarenbhyto cpeny CI'CITY, IMucemenHslit cton-4 mr., [Tapra-2 wir.

8. METOAUYECKHUE YKA3AHUS IO OCBOEHUIO JUCHHUIIJIMHBI (MOY JIST)

Pabora Haj TEOpETHUECKUM MaTEpPHAaIOM MPOUCXOJUT KPATKO, CXEMAaTUYHO, MOCIIE0BATEIbHO (PMKCHPOBATH OCHOBHBIE MOJIOKEHUS,
BBIBOJIBI, (DOPMYITHPOBKH, 000OIIEHHST; [TOMEYaTh BaYKHBIE MBICIIH, BBIIEISTH KIIIOYEBBIE CII0Ba, TEPMUHEL [IpoBepKa TEpMHHOB,
MOHSATHH C TOMOILBIO SHIUKIIONEIUA, CIIOBAPEi, CIIPABOYHHUKOB C BHITUCHIBAHUEM TOJIKOBaHUH B TeTpaab. O003HAYHUTH BOIPOCHI,
TEPMUHBI, MaTepHaJl, KOTOPbIA BbI3bIBAECT TPYJHOCTH, IIOMETUTH U TIONBITATHCSA HAWTH OTBET B pEKOMEHIyeMoH iuteparype. Eciu
CaMOCTOSITEIILHO HE YAaeTCs pa3o0paThes B MaTepualie, HE00X0IMMO C(OPMYIIUPOBATH BOIIPOC U 331aTh MPETOIABATEIIIO.
IIpopaboTka paboueil mporpaMMbl AUCHUILINHEL, yAeNAsS 0c000€e BHUMAaHHE IENM U 3aa4aM, CTPYKTYPE U COZIePKaHUIO
JUCIUIUIMHBL. KOHCTIEKTUpOBaHNE HCTOYHHUKOB, ITOJITOTOBKA OTBETOB K KOHTPOJIBHBIM BOTIPOCAM, MIPOCMOTP PEKOMEHIYeMO i
JHTEPATyphl, padoTa ¢ MHYOPMAIIMOHHBIMH HCTOYHHKAMH B Pa3HBIX (opMmarax.

Taxoke B rporecce M3y4eHHUs TUCIUIUIMHBI METOTUYECKUE PEKOMEH IAIIMU MOTYT ObITh W3/JaHbl OT/IEJIbHBIM IOKYMEHTOM.
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IIpunoxxenue
bannbHO-pedTHHIOBas KapTa AUCUUILIHHEL «buonoruueckas Xumus»
Kypc 4 Cemectp 7
Bupn xonTpons MuHuMansHOe MakcumanbHoe
KOJIMYECTBO 0aIOB KOJIMYECTBO OalIOB
Paznen 1 «buoxumus kak Hayka. OpraHnyeckue BellecTBa KJIeTOK IPOKAPUOT U DYKApUOT»
TekyImui KOHTPOJIb TI0 pa3zely: 23 45
1 AynmutopHas pabora 12 22
2 CamocrosrtenbsHas padoTa (crenuanbHble 00s3aTenbHble GOpMBbI) 14 22
3 CamocrostenbHas padoTa (crienuanbHble GOpMBbI Ha BEIOOP CTYIIEHTA) 0 4
KoHTpoabpHOE MEPOTIPUATHE IO Pa3Ieiy 5 8
ITpoMe)xyTOUHBIN KOHTPOJIb 110 Pa3aely 28 53
Pa3znes 2 «O0MeH BelllecTB U SJHEPrUU: OCHOBLI 6MOXUMHYECKHX IPOLECCOB, B3aMMOCBSI3b 00MEHA BellecTB»
Texymuii KOHTPOJIb IO pa3Aemy: 12 24
1 AynutopHas paborta 5 8
2 CamocrostenbHas paboTta (crenuanbHblie 00s3aTeIbHbIe (OPMBI) 7 12
3 CamocrostenbHas paboTa (crenuanbHbie GOPMBI Ha BBIOOD CTYIEHTA) 0 4
KoHTpoabpHOE MEPOTIPUATHE IO Pa3aeiy 5 8
IIpomeskyTOoUHBII KOHTPOJIb IO Pa3leily 17 32
[IpomerxyTounast aTTecTarust 11 15
Hroro 56 100
Bun xonTposns Iepeuens unu npuMeps! 3alaHUi, KPUTEPUU OLIEHKH U KOJIMUECTBO 0aslioB TeMsl U1 U3ydeHus U
00pa3oBaTebHBIE PEe3yIbTATHI
Texkymuid KOHTPOJIb N0 pa3aenay «buoxumust kak Hayka. OpraHuyecKue BellecTBAa KJIETOK MPOKAPHOT H 3YKAPHOT»
1 | AyauropHas paboTa Buinoanenue rabopamopmnvix pabom. Temvl Ot uzyueHus:
Kpumepuu oyenxu: maboparopHasi paboTa BBIIIOJIHEHA CAMOCTOSTEIBHO, C COOTIOJCHUEM «benku: peakuuu ocaxxaeHHs OENKOB, OOLIHE U
BCEX ITAIOB, COOJIOAs IPaBHIIa U IPUEMBI PaOOTHI ¢ 1a00PAaTOPHBIM 00OPYIOBAaHUEM, crenuduueckye NBETHBIE PEaKLUK Ha OeJIKU U
HOJIHOCTBIO 0()OpPMIIEHA, B KOHLE PAbOTHI CAeNaH NPaBUIIbHBIN BEIBOA — 2 Oania; CBOOOIHBIE AaMUHOKUCIIOTBDY.
nabopaTopHas paboTa BBIIOJHEHA CAMOCTOSTENBHO, C COONIOEHUEM BCEX 3TAIOB UL «'uaponus HykieonporenHoB. OOHapyXeHHE
HEKOTOPBIMHU HEA0YETaMHU, COOJFOIasl TPaBHiIa U IPUEMbI PabOTHI ¢ 1a0OpaTOPHBIM MPOIYKTOB THAPOJIN3a HYKJICOIIPOTEUHOB IPOACKEN.
000pyIOBaHNEM, €CTh HEKOTOPBIC HEJJOUEeTH! B 0()OPMIICHNH, B KOHIE PAOOTHI CIeNIaH «Yrnesogpl. OnpesieNieHue yrieBoI0B KaueCTBEHHBIMH
MpaBUIIbHBIN BRIBOI — 1,5 Gauia; paboTa cienana B oobeMe He MeHee 60%, peaKkuusIMm.
CaMOCTOSITEIILHO, €CTh HEJI0UETHI B 0)OPMIICHHH, BBIBOJI OTCYTCTBYET — 1 Oai, paborta «JInnuapl. U3UKO-XMMHUYECKHE CBOWCTBA U pEaKLIUU
crenana, Ho He oopmieHa — 0 6aIoB. OTIpEICICHHS JIUITUI0BY.
Maxkcumanvhoe Koruwecmso 6ai106 3a BBHIIOTHEHHE JIAOOPaTOPHBIX padoT — 10
Munumanvroe Koauuecmeo 06a106 32 BHIOIHEHHUE Ta00OPaTOPHBIX PaboT — 5
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PaGouvas nporpamma AuCHUIUTHHBL «brHoOrHyuecKas XUMHUsD)

Buinoanenue 3adanuii:

1. Hanmmmte GopMyJibl IENTHIOB U IaiiTe UM Ha3BaHUs. B kakoii cpene (KHCIIOH,
HEUTPaJIbHOM, IIETOYHON) JISKUT UX N303JIEKTPHUECKas Touka? a) Huc-aja-TUp; 0) riy-ju3-
apr, B) BaJ-ac-apr.

2. Hanmmute ¢popMyiTy rekcanenTHaa i3 aMHHOKUCIIOT Pa3HBIX KJIACCOB, UCTIONB3YS XOTS
OBl 1B€ HE3aMEHUMbIE aMMHOKHCIIOTHI. [laliTe Ha3BaHUe, ONpeeNuTe 3apsi/] B Pa3HbIX
cpenax. Kakue rietHble peakiyy OyAyT HOJIOKHUTENBHBI AT JAHHOTO HenTHaa?

Kpumepuu oyenxu: BBIIONHEHBI BCe 3a1aHus, (HOPMYJIBI TPUIICTITHIOB COCTABIICHBI BEPHO,
TPUIENTHABI Ha3BaH U JaHa MoJHast HU3UKO-XMMHYECKas XapaKTepUCTHKa — 2 Oana;
BEPHO BbINoyIHEHB! He MeHee 70 % 3ananust — 1,5 6anna; BeimonHeno mexee 50 % ,
(hopMyIIBI TPUIIETITHIOB COCTABICHBI BEPHO, TPUIIENITUIBI HA3BaHbI, (PH3UKO-XHUMHUUESCKAs
XapaKTepUCTHKA COAEPKUT HETOUHOCTH HJIM He BepHA — | Oasur.

Maxkcumanvroe kKonuuecmeo 6anios 3a BHITOTHEHUE 3aJIaHUS — 2

Munumanvroe Konuvecmso 0a106 3a BBITIOIHEHHE 3a1aHus — 1

3. Hanutmre opMybl KeTo-GpopM a30TUCTHIX OCHOBAHHH, YpaBHEHHUsT 00pa30BaHuUs
HYKJICO3UIOB M HYKJICOTHIOB, BXoaauux B cocra JJHK.

Kpumepuu oyenku: Bce 3ajaHNe BHIIIOJIHEHO BEpHO — 2 Oajlia; 3alaHue BHIMOJIHEHO B
oowveme He Menee 70 % — 1,5 Gaut; 3amaHue BBIIONIHEHO B 00beMe He menee 50 % — 1
Gamn.

Maxkcumanvroe konuuecmeo 6ani08 3a BHIOTHEHUE 3aJIaHUS — 2

Munumanvroe xonuvecmego 6anios 3a BHITIONHEHUE 3a1aHus — 1

4. Hanmnmure GopMyIIbl MOHOCAXapUI0B (TJIIOKO3bI, GPYKTO3bI, pUOO3bI , 1€30KCHPHO03EI),
JcaxapuioB (MaJIbTO3BI, JTAKTO3BI M Caxapo3bl), HOJINCAXaPHAOB (KpaxMmall, TITHKOTEeH).
Hanumire ypaBHeHUS peakyii THAPOJIN3a TUCaXapua0B U MOJHCaXapHIOB.

Kpumepuu oyenxu: GopMyIbl yrieBoI0B U ypaBHEHHS PEaKIUi TUIPOIIN3a HAITMCAHbI
BepHO — 2 0asia; 3aJanue BEIMOTHEHO B o0beme He MeHee 50 % — 1 Garm.
Maxcumanvhoe koruuecmso 6ann06 3a BBIOTHEHHE 3aJaHUS — 2

MunumanvHoe Konuvecmso 0a106 3a BBITIONHEHHUE 3a1aHus — 1

5. CocraBbTe Bce BOZMOXKHBIE HYOPMYIIBI TPHIITHLEPUIOB, B COCTaB KOTOPBIX BXOIST
CJIeTYIOIINE KUCIIOTHL: @) JIaypUHOBAs; 0) MaJbMUTHHOBAS M OJICHHOBAS; B) CTEapUHOBAS U
MHUPHUCTHHOBAS, T') MUPUCTHHOBASI, THHOJICBAs, TMHOJIEHOBasL. J{aliTe UM Ha3BaHHsI, KAKHUMH
(U3MYECKUMH CBOMCTBAMU OHU OYAYT XapaKTepH30BaThCs?

Kpumepuu oyenxu: GopMyIbl TPUTIULEPUAOB COCTABICHBI BEPHO, BELIECTBA Ha3BaHEI,
BEPHO YKa3aHbl HU3MIECKHE XapaKTEPUCTHKHU KUPOB — 2 Oaina; GopMyIIbl TPUITIHLEPUIOB
COCTaBJICHBI BEPHO, B Ha3BaHUAX KHUPOB €CTh HEAOUETHI, HE YKa3aHbl (PH3MIECKHE
XapaKTePUCTHKH KUPOB — 1 Oar.

MaxkcumanvHoe Konuuecmeo 6ai106 3a BHINOIHCHUE 3aJIaHUS — 2

Munumanvhoe koruuecmeo 6an106 32 BBIIOJIHEHHE 3a1anust — 1

«Buramunsl. KauecTBeHHBIE peakiy Ha BUTAMHUHBL.
®epmenTsl. CBolicTBa PEepMEHTOB Kak
OHOKATAT3aTOPOB

Obpazosamenvhvle pe3ynbmamol.

3HaeT MpeaMeT U3yYeHUs] OHOXUMHUHU; OHOXUMHUYECKYIO
TEPMHUHOJIOTHIO; METO/[bl OHOXUMUYECKOTO aHaJH3a.
MonekynspHble OCHOBHI kU3HU. Heopranmueckne
BEILECTBA, NX 3HAUCHHE. AMUHOKHUCIIOTEI, CTPOCHUE,
Ki1accuuKanus, 0o0pa3oBaHue MENTHIHOMN CBSI3H.
I'naBHBIC KJIacChl OMOOPTaHMYECKUX COCTUHEHUI: OeNKH,
HYKJIEHHOBBIC KUCIIOTBI, YIIICBOIBI, IUIUIBI: CTPOCHHE,
(usnyecKkue U XUMUYECKHE CBOWCTBA, QYHKITHH.
Buonormyeckn akTUBHBIE COSTMHEHUS: (PEPMEHTHI,
BUTaMHHBI, TOPMOHBI, — CTPOEHHE, HU3HICCKUE U
XAMHYECKHE CBOMCTBA, (GYHKIIMU KaK OHOPETYIIATOPOB.
AT® u npyrue HU3KOMOJIEKYISIPHBIE OPTaHUYECKHE
BEIIECTBA KJIETKH: CTPOCHUE, (YHKIIUH.
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6. [TpuBecTH MPUMEPHI XUMUYESCKHUX PEAKIIUH 10 KilaccaM (epPMEHTOB: OKCHIIOPEIYKTaX,
TpaHdepas, Tuapoas, inas, THAPOTa3, CHHTETa3.
Kpumepuu oyenxu: npuBeieHO HE MEHEE OJJHOTO MPUMEpPa XUMUUECKUX PeaKIi 1o
Ki1accaM QepMeHToB — 2 Oana; 3aJaHue BEIONHEHO B oObeMe He MeHee 50 % — 1 Gam.
Maxcumanvhoe konuuecmso 6an106 3a BBIIOTHEHHUE 3aJaHUS — 2
Munumansroe xonuuecmeo 6anio6 3a BHIIONHEHUE 3a1aHus — 1

-22
-12

Maxcumanvhoe Koruuecmeo 6ainos 3a AyOUmMopHyto pabomy
Munumanvroe Koruuecmso 6aui08 3a ayOumopHyo pabomy

CamocrosrenpHas pabora
(crienanbHbIe 00s13aTeNbHBIE POPMBI)

3anonnenue mabauyol:
OCHOBHBIE JTAIIBl Pa3BUTHsI OMOXMMHH M CTAHOBJIEHHE €€ METOI0JIOTHI

Jatsl CoObITus @.1.0. yueHbIx

Kpumepuu oyenxu: Tabnuna 3anonsena Ha 80 — 100%, ee copepkaHue 0XBaThIBAET BCE
OCHOBHBIE NIEPUO/IbI M BXKHEHIIINE COOBITUS B Pa3BUTUH OMOXHMUU U CTAHOBJIICHHUH €€
METOIO0JIOTHUH, OUIMOKH M HETOUHOCTH OTCYTCTBYIOT IOJIHOCTBIO — 2 Oasuia; Tabuia
3anonHeHa Ha 50-80%, ee colepikaHue OXBAaThIBAET HE BCE OCHOBHBIE NIEPUOBI U
Ba)KHEHIINE COOBITUS B Pa3BUTUU OMOXMMHUH U CTAaHOBJICHUH €€ METOJIOJIOTHHU, €CTh
HETOYHOCTH — 1 Gayut; Tabnuia He 3aI0IHEHA WM 3alloIHeHa MeHee yeM Ha 50%, UMeroTCs
omu6xu ¥ HeTouHocTd — 0 6asoB.
Maxcumanvnoe xonuuecmao 6ann06 3a 3aN0JHEHUE TaOIULBI — 2
Munumanvroe xonuvecmego 6anios 3a 3aronHeHNe TadIuIb! — 1
Bvinonnenue 3adanuii:
1. ITokaxwuTe TUCCOIMALINIO AaMUHOKHUCIIOT, OIPEAETINTE UX 33154/ B Pa3HBIX cpelax: acil,
13, cep, IKC, MET, Bal.
2. [Tokaxwure 0Opa3oBaHue NENTUIOB U JaliTe UM Ha3BaHus. OnpeaenuTe ux 3a1s/] B
pasHBIX cpegax B kaxoii cpene (KUCIIOH, HEHTpanbHOH, MENOTHOMN) JEKUT UX
M303JIeKTpHUecKast Touka? a) riy-aci-ana-Tup; 0) H30-cep-Jin3-apr, B) Tpe-Iuc-PeH-MerT.
3. Hanumute dopMyity nentujia u3 He3aMeHHMBIX aMUHOKUCIIOT. JlaliTe Ha3BaHue,
OIIpeeNuTe 3apsl B pa3HbIX cpeaax. Kakue nBeTHBIE peakiuu OyIyT HOIOKUTEIBHBI IS
JTaHHOTO nenTuaa?
4. Hammnmmre ¢hopMyssl KeTo-(GpOopM a30TUCTHIX OCHOBaHUH, ypaBHEHHs 00pa30BaHUs
HYKJICO3UIOB M HYKJICOTHIOB, BXoaauux B coctaB PHK.
5. IlokaxxuTe ypaBHEHHUS peaki THAPOIIM3a MPOCTOTO U CMEIIAHHOTO TPUTIHLIEPUAIA.
VYkaxure, Kakue NpeiesIbHbIC U HEMPeIeIbHbIC )KUPHBIC KUCIIOTHI BbI TPUMEHIIIH.

6. B uem cxozcTBO U paziuyne No XuMHUYecKkoMy cocraBy u ctpoenuto JJHK u PHK?
7. Hanmmmte GopMyIibl KeTo-(GopM a30TUCTHIX OCHOBAHUIA, YpaBHEHHsI 00pa30BaHUs
HYKJICO3UJIOB ¥ HYyKJIEOTU/I0B, BXoAsuux B coctas JJHK.
8. Ilokaxkute 0Opa3oBaHKHE BOJAOPOIHBIX CBsI3eH B KOMIUIEMEHTAPHBIX MApax a30TUCTHIX
ocHoBanuii: A+ T; [+ 1V +A.

Temul O uzyyenus:
«benku: peakiuu ocaxeHus OEIKOB, 00IIe U
crenuduueckye [BETHbIE PEaKLUK Ha OeJIKU U
CBOOOIHBIE AMUHOKUCIIOTBIY.

«'unponu3s HykaeonporenHoB. OOHApYKEHHE
IPOIYKTOB THJPOJIN3a HYKJICOIPOTEHHOB APOXIKEID.

«¥Yrnesogsl. OnpejeneHue yrieBo10B KaueCTBEHHBIMU
peaKLAMUI».
«JIunupl. GU3NKO-XUMHYIECKUE CBOMCTBA U PEAKIIUU
OIIPEEIIEHHUs JIUNUI0BY.
«Butamunsl. KauecTBeHHbIE peaKlliy HA BUTAMUHBL
Oepmentsl. CBoiicTBa HepMEHTOB Kak
OMOKaTaII3aTOPOBY
Obpasosamenvhble pe3ynbmamot:
3HaeT npeaMeT u3ydeHuss OMOXUMHUU; OUMOXUMHYECKYIO
TEPMUHOJIOTHIO; METOIbI OMOXMMHUYECKOTO aHAIH3a.
MonekynspHsle OCHOBBI xku3HH. Heopranuueckue
BEILIECTBA, UX 3HAaU€HHE. AMUHOKHUCIIOTHI, CTPOCHHUE,
KiaccuduKars, o0pa3oBaHUe MENTUAHOMN CBA3M.
I'maBHBIE KITacChl OMOOPTaHNYECKUX COSIMHCHUN: OCIKH,
HYKJIEUHOBBIE KUCIIOTBI, YITIEBOBL, JIUIIUIBI: CTPOCHUE,
(m3nUeckne U XUMHUECKUE CBOMCTBA, (DYHKITHH.
Buonoruuecky akTUBHbBIE COETUHEHUS: (PEPMEHTHI,
BUTAaMHHBI, TOPMOHBI, — CTPOEHHE, HU3UIECKUE U
XUMHUYECKUE CBOUCTBA, (PYHKIMH KaK OMOPETYIATOPOB.
AT® u npyrue HU3KOMOJIEKYJIIPHbIE OPraHUYECKHE
BEIIECTBA KJICTKH: CTPOCHUE, (YHKIIUH.
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9. Hanumure ypaBHeHHE peakiuii 00pa30BaHUs aICHUIOBOW KUCIOThI, TAMUHOBOM
KHCJIOTBHI.

10. Hanumute CTpYKTYpHYIO opMyIy (parMeHTa NONMUHYKICOTHIHON [ETOYKH

— ATTLY — . VkaxknuTte nociae10BaTeIbHOCTh HYKJIIEOTHIOB B KOMIZIEMEHTAPHOM MY
(parmenTe.

11. Mokaxwure coenuHenne HykneotunoB IM® u [IM® B nenu THK.
Maxcumanvnoe Koauuecmso 6ani08 3a camocmoamenvyio pabomy (cneyuanvhvle
obs3amenvHble Popmol) — 22

Munumansroe konuuecmeo 6anI08 3a CAMOCMOAMENbHYIO padomy (cneyuanbhvie
obsi3amenvHble opmut) — 14

3 | CamocrosrenbHas paboTa
(cnenuanbHble GOpMBI Ha BEIOOD
CTyZIeHTa)

TIpennaraercst BBINOJHUTD HE OJTHOTO 33aHUsL.

1. TIpoBecTH aHann3 y4eOHUKOB OHUOJIOTHHU, HATIPABJICHHBIA Ha BBISBICHHAE BOIPOCOB
OMOXMMUH B IIKOJIEHOM Kypce OHOJIOTHH.

2. Pa3paboTaTh TUIAKTHYECKHE KApTOUKH MO BOIIPOCAM OMOXMMHH B IIKOJILHOM Kypce
Ouosoruu.

3. [TogoOpath 3agaHus MPOOISMHOTO XapaKkTepa MPH U3yYeHUH BOIIPOCOB OMOXHUMUH B
HIKOJIBHOM Kypce OHOJIOTHH.

4. Pa3paboTaTh KOHCIIEKT YpOKa 10 U3YUYEHHH BOIIPOCOB OMOXUMHH (0a30BbIi YPOBEHB
00y4eHus: OUOJIOTHH).

Kpumepuu oyenxu évinonnenus 1-4 3a0anuii: 3a1aHus BBIIIOJIHEHBI B TIOJHOM 00beMe
BepHO — 4 6aJIOB; 3aJaHNE BHIIIOTHEHO ¢ HE3HAYUTEIHHBIMHU OIMMOKaMu — 3 Oaiia;
3a/laHMe He BBIITOJHEHO WM BHIIOIHEHO HeBepHO — () 6aiuioB).

Maxcumanvnoe koauuecmao 6annos 3a BEIIOTHEHUE 3a1aHus — 4

Munumanvroe xonuvecmego 6anios 3a BeIIONHEHUE 3a1aHus — 0

Maxcumanvroe koauuecmeo 6ann08 3a camocmosamenvHylo pabomy (na glb6op cmyoenma)
-4

Munumanvroe KoIuuecmseo 6AI08 3a CAMOCMOoImMenbHylo pabomy (ha vloop cmyoenma,) —

0

Obpazosamenvhvle pe3ynbmamol.

3HaeT npeMeT H3y4YeHHs OHOXHMHHU; OMOXUMHYECKYIO
TEPMHHOJIOTHIO; METOIbI OHOXUMUYIECKOTO aHaJIH3a.
MornekyIspHbIe OCHOBBI )KH3HH. Heopranuueckue
BEIIECTBA, UX 3HAYCHHE. AMHHOKHCIIOTHI, CTPOCHHE,
Knaccudukanms, 00pa3oBaHUE MENTHIHON CBI3H.
I'maBHBIE KIaCChl OMOOPTaHNYECKUX COSIMHCHUN: OCIIKH,
HYKJIEUHOBBIE KUCIIOTBI, YITIEBOBL, JIUITUIBL: CTPOCHHE,
(U3HUeCKHEe U XUMHUUECKUE CBOWMCTBA, ()YHKIIUH.
BHosIornuecky akTHBHBIC COSTUHCHUS: (DePMEHTBI,
BUTaMHHBI, TOPMOHBI, — CTPOEHHE, (PH3HIECKUE U
XHUMHUYECKHE CBOWCTBA, DYHKIIMH KaK OHOPETYIATOPOB.
AT® u 1pyrue HU3KOMOJIEKYJIIPHBIE OPTraHUYECKUE
BEILECTBA KJIETKH: CTPOSHHUE, (DYHKIIHH.

KoHTponbHOE MEeponpUsiTHE 110 pa3lieny

Buinonnenue sapuamugnvix 3a0aHuil:

1. BemmonHeHre 3a1aHUs Ha COCTaBIeHNE (hOPMYIT ENTHAOB (TPUTIIHLICPHIOB) H UX
(U3UKO-XMMHYECKas XapaKTepUCTHKa — 2 Oana.

2. BeimmonHeHue 3a1aHus Ha cocTaBlIeHNe (HOPMYIT HyKI€O3UI0B M HyKI€OTHIOB — 2 Oallia.
3. IInceMeHHBIH OTBET Ha BOIPOC O CTPOCHUH U (DYHKIIMH OCHOBHBIX IIPEICTaBUTENCH
BUTaMHHOB (TOPMOHOB, hepMEeHTOB) — 2 Gai.

Kpumepuu oyenxu: 2 6anma — MaTepHal M3I0XKEH TOCTATOYHO MOJTHO, MPHMEHSIOTCS
OHMOXUMIYECKHE TEPMHHBI, BO3MOXKHO, €CTh HEIOYETHI; 1 6aT — MaTepHal H3JI0KeH O9eHb
KpAaTKo, B OOIIUX YepTax AOMYLIeHbl HE3HAUUTEIbHbIE XUMUIecKHe omuoku; 0 6amr —
MaTepHal U3JI0KEH 09eHb KPaTKO, IPyOble XUMHUUECKUE OIIHOKH.

Buinonnenue anemenmos nabopamopvix padom. KaueCTBEHHBIMH PEaKINSAMH JOKa3aHEI
0enku (YIJIeBOAbL, JIUINABL, BATAMUHBI, TOPMOHBI) B IIPEATI0KEHHBIX 00BEKTax.

Obpazosamenvhvle pe3ynbmamol.

3HaeT npeaMeT U3y4eHus: OMOXUMUH; OMOXUMUYECKYIO
TEPMHUHOJIOTHIO; METO/IbI OMOXUMHUYECKOTO aHAIN3A.
MonekynspHble OCHOBHI xkHu3HU. Heopranmueckue
BEIIECTBA, UX 3HAUCHHE. AMUHOKHUCIIOTBI, CTPOCHHE,
Knaccuukanus, 0Opa3oBaHUe MENTUAHON CBS3H.
I'naBHbIE Ki1acchl OMOOPraHUMYECKUX COCTUHEHUI: OeITKH,
HYKJICMHOBBIE KHCIIOTHI, YTIIC€BOAbIL, JIUIU/IBL: CTPOCHUE,
(usnUecKkne U XUMUYECKUE CBOMCTBA, (PYHKIINH.
buosorinueckn akTUBHBIE COSTMHEHHUS: (PEPMEHTHI,
BUTaMHHBI, TOPMOHBI, — CTPOCHHE, PH3HICCKUE U
XMMHYECKHE CBOICTBA, PYHKIIMU KaK OMOPETYIISITOPOB.
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Kpumepuu oyenku: 2 6anna — KaueCTBEHHAs PEaKIUs Ha JI0Ka3bIBAEMOE OPraHUIeCcKoe AT® u npyrue HU3KOMOJIEKYISIPHBIE OpTaHUYECKHE
BEIIIECTBO MPOBEJICHA CAMOCTOSTENBHO, C COOI0ICHHEM TpeOOBaHHit K paboTe ¢ BEIIIECTBA KJICTKH: CTPOCHHUE, (DYHKIIUH.
XHUMHYECKUM 000pyIOBaHHEM, IPaBUIbHO oopmieHa; 1,5 6amia — kaueCTBEHHAsI peaKIys
Ha JO0Ka3bIBa€MOE OPraHNYeCKOe BELIECTBO MIPOBEIEHa CaMOCTOSATEIBHO, C COOTIOCHUEM
TpeOOBaHHiA K paboTe ¢ XUMHUYECKHM 000pYAOBaHHEM, 0OPMIICHA B HEKOTOPBIMH
ommbOkamu; 1 6an — kaueCTBEHHas peaKilys Ha JOKa3bIBAEMOE OPraHMIeCKOE BEIIECTBO
NPOBeAEHA HE CAMOCTOSTENBHO, OTPeOOBaIach KOHCYIbTALKS Y IPEIo1aBaTes.
Maxcumanvnoe Koauuecmao 6ann08 3a KOHMPOIbHOE MePONpuUame nNo Nepeomy Mooyio —

8.
Munumanvroe xonuvecmeo 6an108 30 KOHMPOILHOE MEPONPUAIUE NO NEPEOMY MOOYIIO —
5.
ITpoMe)xyTOUHBIN KOHTPOJIb 110 Pa3ely MakcumanbHOe KoIu4ecTBo 6aios — 61
(koMyecTBO OaioaB) MuHrManbHOE KOJIHUECTBO OaioB — 36
Tekyumii KOHTPOJIb MO pa3aeny 2. «O0MeH BelleCTB U JHEPTrUU: OCHOBbI OMOXHMMHYECKUX MPOIECCOB, B3AUMOCBSI3b 00MeHAa BellecTB)
1 | AyauropHas paboTa VYyactue B ceMuHape: Temvt Onst usyuenus:
Kpumepuu oyenku: 2 06amia — MaTepHal OZHOTO-IBYX BOIIPOCOB H3JI0KEH JJOCTAaTOYHO «OOMeH BelIecTB M SHEPrud. bruoxumuyeckue

IIOJIHO, TPaMOTHO IIPUMEHSAIOTCA OHMOXUMHUYECKHE TCPMUHBI; 1,5 Oaa — Mmarepuail OAHOIro MpeBpalieHus yri€eBoaoB B OpraHu3Me 4CJI0BCKa»
BOITPOCa U3JIOKEH JOCTATOYHO ITOJTHO IPUMCHSAIOTCA OHMOXHMMHYECKHE TE€PMHHBI, BOSBMOXXHO «ObMeH JIMITAI0B, 6eJ'IKOB, HYKIJIICUHOBBIX KHUCJIOT)

€CTh HeZIOUeThl; | Oan — MaTepHan oHOTO BONPOCa H3JI0XKEH KPaTKo, B OOIIHX YepTax, «'uaponu3 6enkoB. bruocuHTes OenKoB»

MPUMEHSIOTCS] OMOXMMHUUECKHE TEPMUHBL; €CTh PEIUIUKH IPU PACCMOTPEHUU APYTHX

BOMIPOCoB; () a1 — MaTepHal H3I0kKeH OYeHb KPaTKO, TPUMEHEHbI OMOXUMUYECKIEe Obpasosamenvhble pe3ynbmamot:

TEPMUHBI U3 JPYTUX TEM, HE OTHOCAIIUXCS K PACKPBIBAEMOMY BOIPOCY. 3naet: Knetounslil MeTabomM3M: OCHOBHBIE TyTH 0OMEHa
MaxcumansHoe konuuecmeo 6ann06 3a yuacTie B CEMUHape — 2 BEIIECTB, IPOLIECCHI paclaja U CHHTE3a OCHOBHBIX
Munumanvroe xonuyecmeo 6anios 3a ydacTue B ceMuHape — 1 OPraHMYECKHX BEIIECTB: OEKOB, YTJICBOJIOB, JIUIIHIOB,
Buinonnenue 3adanui: HYKJIEMHOBBIX KUCJIOT B OPraHU3Me IIPOKapUOT U

1. HanummuTe cTpyKTypHYIO opMyITy ClieyIoIero nenTuaa: cep-Tup-au3-MeT-Tiry-apr- 9YKapHOT; CTIOCOOBI pacyeTa SHepreTHIeckoro 3¢ dexra
Tpu-npo. Kakoil 3aps HeceT MoJIeKysa 3TOro MeNTuia B BOJHOM pacTBope? YKakuTe, TIpOIeccoB KaTaboI3Ma, BEIPaXKaeMOT0 YHCIIOM MOJICKYIT
KaKHe COCIMHEHNUS T0JIy4aloTCs IPY BO3/I€HCTBUY TPUIICHHA HA STOT MENTH],. ATOD

2. VkaxuTe, KaKue NeNTUbI 0JIy4aroTcs IpU BO3AEHCTBUY XUMOTPUIICHHA Ha
TOJIUIICTITH]], UMCIOLIUI IEPBUYHYIO CTPYKTYPY: DIH-(PEeH-U30-JIeH-TUP-Tpe-TpH-aa.

3. YkaxuTe, Kakue MenTH/IbI OTy4aloTCs MPH BO3ICHCTBUY IIETICHHA HA IENTH]I,
MUMEIOIIUH MEPBUYHYIO CTPYKTYPY: aja-act-(eH-Bai-cep-JieiH-TUp-THUC.

Kpumepuu oyenxu: 6 6ayoB — TPAaBHIHHO BIMIOJHEHEI BCE 3a/IaHUS U MPUHSITO yJacTHe
B UX 00CYXJIeHUH; 3 Oaisia — BBITOJHEHBI BCE 3aaHUs], HO €CTh HEJIOYETHI, IPUHSITO
ydacTue B OOCYX/ICHUN 3aJaHWil WU MPaBWIIBHO BBHIITOJIIHEHO HE MEHEE ABYX 3aTaHHUIA; 2
Oaia — BBITIOJTHEHBI HE MEHEE JIBYX 3a/IaHU, HO €CTh HEJOYEThl, IPUHATO YIacTHE B
0o0CYXJIeHUHM 3aJiaHuil WM TPABUIILHO BBIIIOJHEHO OJIHO 3aaaHue; 0 Gayut — Bce 3a1aHus
HAMEIOT HEJOYETHI B BHIIIOJIHEHUH WIIA HE BHIITOJIHEHEI COBCEM.

Maxcumanvroe Konuyecmeo 6annoé 3a BHIIOTHEHUE 3aJaHNil — 6

Munumanvroe konruuecmeo 6annoé 3a BHITOJIHEHHUE 3a0aHuil — 4
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Makcumansroe Konuuecmeo 6anios 3a ayoumopnyio pabomy — 8
Munumanvrnoe Koauvecmso 6aun06 3a ayoumopHyro pabomy —5

CamocrosrensHas pabora
(cnenuanbHble 00s3aTeNbHBIE POPMBI)

Bvinoanenue 3adanuii:

1 Kakue npoyKTbl 00pa3yloTcs IpH OKUCIUTENbHOM J€3aMUHUPOBAHUU acllapariHOBOM
KUCIOThI? Hanmumuyre cxeMbl peakiiuy, Ha30BUTE IPOAYKThl peakuuy U GepMeHTHI,
KaTaJM3UPYIOIINE STH PEaKIHH.

2 Kakue 6uoreHHble aMUHBI 00Pa3ylOTCsl B pe3ynbTaTe JeKapOOKCUIMPOBAHUS TUPO3UHA U
ructuauHa? Hanmumure cxeMbl peakiuil 1ekapOOKCIINPOBaHNs Ha3BaHHBIX aMHHOKHCIIOT
U yKa)KUTe (PePMEHTHI, YCKOPSIONINE ITH PEaKIUH.

3. CocraBbTe ypaBHEHHS peakUuil HOTydeHUs JUNAIbMUTOOIEHHA.

4. Kak ocymiecTBisieTcs Hepexo OT YIiIeBoJoB k munugam? OTBeT WUTIOCTPUpPYHTe
YPaBHEHHSAMH COOTBETCTBYIOIIUX PEaKI[HIA.

5. CocraBbTe ypaBHEHHUs peakluii Mo cXxeMaM:

a) TPHUIIHIEPU] —  JIUIIHUIEPUT,

0) docoaruaHas Kuciora  —  JIUTIHLCPUT,
B) ®IOA —  rmiuuepodocdar;

r) rmunepopocpar —  1,3-mudI'K;

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

docdarumHas kucnora;
TPUIAIEMHUTHH;
—  TpHUCTEapuH;

3) ammi-KoA —  OJEHHONMHOIIEHOCTEAPHH;

n) kanpoHun-KoA —  nerugpoxanpoHun-KoA;

k) ametmwi-KoA + CO;
6. CocraBuTh TUHAMHYECKOe mocodne «brnocuHTe3 Oenka Ha mpuMepe TPHUIISTITHIAY.

—  manoHmI-KoA.

Kpumepuu oyenxu: 2 d6anna 3a Kaxa0e INpaBHILHO BEIIOJIHEHHOE 3a1aHHe
MaxcumansHoe Koruuecmeo 6anios 3a camocmossmenshyio pabomy (cneyuaibhvie
obs3amenvHble opmot) — 12

Munumansroe Konuuecmso 6408 3a cCamoCmMOIMeNbHy0 pabomy (cneyuanbHoie
obs3amenvHble opmul) — T

Temvl O uzyuenus:

«OOMeH BelecTB U dHeprun. bruoxuMuueckue
MPEBPAICHUS] YTIICBOJOB B OPraHU3ME YEIOBEKa
«OOMeH TMNHIoB, 6€IKOB, HYKIEHHOBBIX KHCIIOT
«'uaponu3 6enkoB. BrocuHTe3 OSIKOBY»

«Bonublif 1 MuHEepanbHbI 00MeH. buonoruueckoe
OKHCJICHHE

«B3anMocBs3b 1 OHOperyJsIys 0OMEHa BEIIECTB B
OpraHu3Me»

Obpaszosamenvhivle pe3yibmamol.

3naet: Kiierounslii MeTabonn3M: OCHOBHBIE TyTH OOMEHa
BEIIECTB, MPOIIECCHI pacraja U CHHTE3a OCHOBHBIX
OPTAaHWYECKHX BEIIECTB: OSTKOB, YTIIEBOOB, JUIHIOB,
HYKJIEHHOBBIX KHCJIOT B OpPraHH3Me MPOKapHOT U
9YKapHOT; CIOCOOBI pacueTa sHepreTruyeckoro 3¢ dhexra
MPOLIECCOB KaTaboI3Ma, BEIPaXKaeMOT0 YHCIIOM MOJIEKYIT
ATD

CamocrosrenbHas paboTa
(cenmanbHble GOPMBI Ha BEIOOD
CTyIIeHTa)

IIpeanaraeTcs BBIMOJHUTH OXHO 3aJaHUE Ha BBIOOD.

1. IIpoBecTy aHanM3 y4eOHUKOB OMOJIOTHH, HANPaBICHHBIM Ha BBISBICHUE BOIIPOCOB
OMOXMMUH B IIKOJILHOM Kypce OMOJIOTHH.

2. Pa3paboTaTh JUIaKTHUECKHUE KAPTOUKH [0 BOIPOCaM OMOXHMMHH B IIKOJHLHOM Kypce
OuooTHH.

3. ITono6patp 3aganus MpoOIEMHOTO XapakTepa IIpU U3y4eHNH BOPOCOB OMOXUMUH B
HIKOJIBHOM Kypce OHOJIOTHH.

4. Pa3zpaboTaTh KOHCIIEKT ypOKa MO U3YYEHUHU BOIIPOCOB OMOXUMUU (YTITyOJICHHBIH YPOBEHB
0o0ydeHust OMOIOTHN)

ObpasosamenvHble pe3ynbmamot:

3naet: KieTounslii MeTabonIn3M: OCHOBHBIE TyTH OOMeHa
BEILECTB, IPOLECCHI pacliajla U CUHTE3a OCHOBHBIX
OPraHMYECKHX BEIIECTB: OEIKOB, YTIIE€BOJIOB, IUMUJIOB,
HYKJICMHOBBIX KHCJIOT B OPraHnu3MeE IPOKapruoT U
9YKApHOT; CIIOCOOBI pacdeTa SHepreTHIecKoro 3¢ dexra
TpoIieccoB KaTabon3Ma, BRIPaXKaeMOTro YHCIOM MOJIEKYIT
ATD
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Hampasnennocts (npoduis) «buonorus» u «I"eorpadus»
PaGouvas nporpamma AuCHUIUTHHBL «brHoOrHyuecKas XUMHUsD)

Kpumepuu oyenku evinonnenuss 1-4 3a0anuii: 3a1aHus BBITIOJHEHBI B TIOJIHOM 00beMe
BEPHO — 5 0aIJIOB; 3a/1aHKE BBIOJHEHO ¢ HE3HAYUTEILHBIMU OIIMOKamMu — 4 Gaia;
3aJ[aHie He BBITIOIHCHO WITH BBIMOJIHEHO HEeBepHO — 0 6asioB).

5.Pa3paboTka MyJIbTUMETUIHBIX IPE3CHTAIMI B paMKaX JaHHOW TEMBI:

Kpumepuu oyenxu: 4 6ana — caMOCTOSITENIBHOE BBIIIOJIHEHUE, TPaMOTHOE 0(hOpMIIEHHE,
coJiepKaHue COOTBETCTBYET TEME, KOJIMUECTBO caioB 14-16; 3 G6amna — rpaMoTHOE
odopmienue, coepkaHue COOTBETCTBYET TEMeE, HO HEAOCTATOYHO YETKO CTPYKTYPHPOBAH
MaTepHa, U30bITOYHOCTh caioB (Oomnee 15). 2 Gasa — npe3eHTanus paspadboTaHa ¢
HapyueHneM opopmileHus (HeT coOoieHne eTMHo00pasus WpHQTOB, IPUCYTCTBYET
THIIEPCHUTKA KaK KOMMUPOBAHNE U3 MHETa, MAKCUMYM TEKCTa H T.1.), KOJIMIECTBO CIAI0B
10-12; 1 6ann — npe3eHTanus pa3paboTaHa ¢ HapyluieHneM opOopMIICHHUS (HET COOI0IeHNE
eIMHO00pa3us MPUPTOB, MPUCYTCTBYET THIEPCHLIKA KaK KOMTMPOBAHUE U3 HHETA,
MaKCHMYM TEKCTa H T.J.), KOJIMYECTBO CIAiI0B 5-6.

Maxcumanvnoe konuuecmao 6annos 3a BEIIOJIHEHUE 3a1aHus — 4

Munumansroe xonuuecmeo 6anios 3a BblIoNHEeHUe 3ananus — 0

Maxkcumanvroe Koauuecmso 6ain08 3a camocmoamensHylo pabomy (na gelbop cmyoenma)
-4

Munumanvroe Konuvecmso 6AI06 3a CAMOCMOAMeNbHY0 pabomy (Ha evlO0p cmydenma) —

0

KOHTpOJIBHOE MEPOIIPHUSTHE 110 Pa3ziely

Buinonnenue sapuamugnvix 3a0anuii.

1. Oxapakrepu3yiite 0OMEHHBIE IPOLIECCH B OpraHU3Me YeIoBeKa (TIIMKOIH3,
TJIUKOT€HOJIN3, PAacIal IIIULEPUHA, 3-OKHCICHHS, pacia]] OelIKOB B KETyI0YHO-KHIIETHOM
TpaKTe, IMyTH pacraja aMHHOKHUCIIOT U T.11.).

2. Paccuurath sHepreruyeckuii apdexT pacnaga mpocToro ¥ CMEMIEHHOTO
TPUTIHLEPHIA.

Kpumepuu oyenxu: 2 6anna — MaTepua U3J0KeH JOCTaTOUHO IOJIHO, IPUMEHSIOTCS
OMOXMMUYECKHE TEPMHUHBI, BO3MOXKHO, €CTh HEAOUETHI; 1,5 Oaia — MaTepran H3I0KeH
KpAaTKo, B OOIINX YepTax, MPUMEHSIOTCS OMOXUMHUYECKHE TEPMHUHEL, | O6amt — MaTepual
H3JI0KCH OYC€Hb KPAaTKO, B 06HII/IX gepTax, HET A0NyCKa NPUMCHCHUA 61/IOXI/IMI/I‘ICCKI/IC
TEPMHHBI H3 APYTUX T€M, HE OTHOCSIINXCS K PaCKpbIBaeMOMY Borpocy; 0 6am — MaTepuat
H3JI0KCH OYC€Hb KPAaTKO, MPUMCHCHBI 6I/IOXI/IMI/I‘{CCKI/IC TCPMUHBI U3 JPYTUX TEM, HE
OTHOCSAIIMXCS K PACKPBIBAEMOMY BOIIPOCY.

3. Bemmosnenue Tecta u3 20 3aganuii — 4 6aia

Kpumepuu oyenxu: 4 6anna — BpinonHeHo BepHO 17 — 20 3aganuii; 3 Gayuia — BBINOIHEHO
BepHO 13 — 16 3amanuii; 2 6asna — BEIIOIHEHO BepHO 9 — 12 3amanuii; 1 6amt — BBINOIHEHB
BEpHO 8 3aJaHuil 1 MEHEe.

Maxcumanvroe xonuvecmeo 6ani06 3a KOHMPOALHOE MEPONPUAMUE NO 6MOPOMY PA30eTy —
8

Munumanvnoe Konuuecmeo 6anI06 3a KOHMPOALHOE MEPONPUSMUE NO GIMOPOMY PA30eTy —

5

Obpazosamenvhvle pe3ynbmamo.

3naer: KiteTouHblii MeTaboIM3M: OCHOBHBIE ITyTH 0OMEHa
BEIIECTB, IPOLIECCHI paclaja U CHHTE3a OCHOBHBIX
OpPraHUYECKUX BELIECTB: OEJIKOB, YIIIEBOJOB, JIUIH/IOB,
HYKJICMHOBBIX KHCJIOT B OPraHU3Me IPOKapHOT U
9YKapHOT; CIIOCOOBI pacyera dHepreTuueckoro adgdexra
MPOIIECCOB KaTaboM3Ma, BBIPAKaeMOT0 YHCIOM MOJIEKYJT
ATD
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[IpomexyTOUHBIH  KOHTPOJb  (KOJIMYECTBO
6aJuIoB)

MaxkcuMansHOE KOIMYeCTBO 0amios — 32
MuHnMansHOe KOIu4ecTBo 0amios — 17

HpOMe)KyTO‘IHa?I aTrecTauus

Bomnpoch! [u1s MpOMEXKYTOYHOTO KOHTPOJIS IO KYPCY MPE/ICTaBICHBI B (DOHIE OLCHOYHBIX
Cpe/CTB

MakcuManbHOE KOJIHYECTBO O0amioB — 11

MuHHMaIbHOE KOJUYeCTBO 0amioB — 15

Htoro

Maxcumanvroe konuuecmeo 6anioe — 100

Munumanvroe xoauvecmeo 6annos — 56
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