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Pii()()‘lll}[ nporpaMma JUCHHUITTTHHBI «buonornyeckast XMMusi»
IIporpammy cocraBuii(u):

Haumusaiixo Upuna BsiuecnaBoBna

[pu HamMuuKM 00YYAIOIIMXCS U3 YHCIIA JIUI C OTPAaHWNYEHHBIMU BO3MOXKHOCTAMHE 37J0POBbSI, KOTOPEIM HEOOXOAUM OCOOBII HOPSIOK
OCBOEHHMSI TUCLIUILTHHBI (MOAYILS), TI0 UX JKENAHUIO pa3pabaThiBaeTCsl afaNTHPOBAHHAS K OTPaHUYCHHUSIM HX 30POBbS padoyast
porpaMma JUCHUIUTUHBI (MOYJIS).

Pabouast nporpamMma AUCIUIUIAHEL

Buoaornyeckass xXumusi

pa3paborana B cootBercTBur ¢ ®I'OC BO:

denepabHBIN TOCYIAPCTBEHHBIH 00pa30BaTEIbHBIA CTAHAAPT BHICIIETO O0OpAa30BaHUS 110 HaNpaBJiIeHUIo moaAroToBku 44.03.05
ITenxarornyeckoe obpasoBaHue (¢ ABYMS NMpo(UISIMHU MOATOTOBKK) (ypOBeHb OakanaBpuata) (nprka3 MunoopHayku Poccun ot
22.02.2018 . Ne 125)

COCTaBJICHA HAa OCHOBAHUU yqe6H0r0 IJ1aHa:

Hanpasnenue noxrorosku: 44.03.05 ITenaroruyeckoe o6pasoBanue (¢ AByMs NPOGUISIMU OJATOTOBKN)
Hanpasnennocts (poduis) «brosnorusy u « XuMus»

yrBepkaeHHoro yuéubiM coBetoM CI'CITY ot 24.09.2021 npotokon Ne 2.

PaGouas nporpamma onoOpeHa Ha 3aceqaHuu Kadeapsl

BI/IO.]'IOFI/II/I, J3KOJIO'HM U METOAUKH Oﬁyllel-[l/lﬂ

TIportokoun ot 26.08.2021 r. Ne 1

IlepeyrBepkaeHa Ha ocHOBaHUH penreHust YueHoro cosera CI'CITY
TIporokon 3acenanus Yuenoro coera CI'CITY ot 25.02.2022 r. Ne7.
3aB. kadempoit CemeHOB A.A.

Havanpuuk YOIT

\'\
; by

H.A. Jlomannna

Crpannua 2 u3 18



Hanpasnenue noarorosku 44.03.05 Ienarornyeckoe o0paszopanue (¢ aBeMs NpoQUISIMU TOJTOTOBKH),
HAIPABICHHOCTD (MPoGhuib) «bHOIorHs 1 «XUMU»
>aboyast mporpaMma JAUCIUIUIMHBL «Bbronornyeckas XuMus»

1. LIEJIA M 3AJIAYM OCBOEHMS JUCLUATIIAHBI (MOLY.JIST)

Heab u3yyeHusi AMCHUNIIMHBI: GOPMHUPOBAHKE Yy 00y4YaIOIIMXCsl 001IenpodecCHOHATBHBIX KOMIIETCHIMI Ha 0a3¢ OCHOBHBIX Pa3J/elioB
KJIACCHYECKON M COBPEMEHHOM OMOJIOTUYECKOI XUMHUU.

3amaun u3ydeHus: TUCHUTNINHDI:

* B 00J1aCTH TEJarOTUYECKO# IeATeTBHOCTH:

- (dopmupoBaHne 00pa30BaTEILHON Cpenbl ISl JOCTIDKEHUS JIMYHOCTHBIX, METAlpeIMETHBIX H MPEeIMETHBIX Pe3yIbTaToB
00y4eHHs 1 00eCTIeUeHHs Ka4eCTBa yueOHO-BOCIIUTATEILHOTO MPOIIECCca CPEICTBAMH MPEIOIaBaHusl y1eOHOTO IpeMeTa OHOIOrHIecKast
XUMUSL;

- U3y4YeHHEe OCOOCHHOCTEH CTPOCHUs, (PU3UKO-XUMHUYECKHX CBONCTB, (DYHKIHA OCHOBHBIX OHMOOPTaHUYECKHX COCTHHCHHUH,
CJIAararoNX KHUBbIE OPraHM3MbI IPOKAPHUOT U DYKAPHOT;

- U3y4yeHHEe OCOOCHHOCTEH CTpPOCHHUS, (PHU3UKO-XUMHYESCKUX CBOWCTB, (YHKIHMHA OHONOTMYECKH AaKTUBHBIC COCAMHCHUIL:
BUTaMHHOB, ()epMEHTOB, TOPMOHOB KaK OHOPETYIATOPOB 0OMEHA BEIIECTB JKUBBIX OPIaHI3MOB;

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

0o6sacTh NpodeccuonaJbLHO AesiTe1bHOCTU: 01 OOpa3zoBaHue U HayKa

2. MECTO JUCHMILIUHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJBbHOM ITPOTPAMMObI

Iuk (pazzen) OIT: [51.0.08

2.1|Tpe601;amm K IIpeBapHTe/IbHOIl 0ATr0TOBKe 00y4aloIIerocs:

ConeprkaHue JUCHMIUIMHBI 0a3UpyeTcsl Ha MaTepuaie:
Coneprkanre JUCIMIUIMHEI 0a3upyeTcst Ha MaTepHaje, OCBOGHHOM paHee B Kypcax: «L{utomorus», «borannkay, «300m0rus»,
«DuU3N0II0THS YeIOBEeKa U )KUBOTHBIX», « DU3HONIOTHS pACTEHUI.

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

OcBoeHMe TUCHUIUINHEI ABISETCS] OCHOBOH JUTS M3yUIeHHs TAaKUX KypcoB Kak «[ eHeTnkay, «MosekynspHast Ononorus», « MEKpOOHOIOT s
C OCHOBaMH BHpPYCOJIOTHW», «BBeneHue B OHOTexHONOTHION, «Teopus apoiouuny, «O0mas skonorus», «CouuanbHas 3KOJIOTHI U
MPUPOAOIIOIB30BaHHE.

3. KOMIIETEHL[IA OBYYAIOILETOCSl, ©°OPMUPYEMBIE B PE3Y.JILTATE OCBOEHUS AUCLUILINHBI
(MOZYJIS)

OIIK-8 Cnioco6eH ocyliecTBIAATH MeIaroru4ecKyro AesiTeIbHOCTh HA OCHOBE CIeI[HAJILHBIX HAYYHBIX 3HAHUI

OIIK-8.1 3naeT: HCTOpPUIO, TEOPHIO, 3aKOHOMEPHOCTH M MPUHIMMBI MOCTPOEeHHUS U (PYHKIIHOHUPOBAHUS 00Pa30BaTEILHOIO
npoiecca, poJib 1 MeCTO 00pa30BaHHs B )KM3HU YeJ0BEKA H 0011eCTBAa, COBPEMEHHOE COCTOsIHME HAY4YHOIi 001acTH,
COOTBETCTBYIOLIEI MpenogaBaeMoMy NpeaMeTy; MPHKJIAIHOE 3HAYeHHe HAYKH; crnienu(puyeckne MeTOAbI HAYYHOTO MIO3HAHMS B
o0beme, o0ecrnednBaloONIeM NpenoJaBaHue y4eOHbIX MPeIMeToB

3HaeT NpeaAMET U3YyUCHUSA 6I/IOXI/IMI/II/I; 6I/IOXI/IMI/1‘ICCKy}O TCPMUHOJIOTHIO; METOIbI 6I/IOXI/IMI/I‘ICCKOFO aHaJau3a. MOﬂeKyﬂﬂprle OCHOBBI
»Ku3HH. Heoprannyeckue BelecTBa, UX 3Ha4eHHE. AMUHOKHCIIOTBI, CTPOCHHUE, Kilaccu(UKalys, 00pa3oBaHUe MENTHUIHOM CBA3H.
I'maBHBIE KIIACCHI OMOOPTaHUYECKUX COCANHEHNUIT: OCITKH, HyKJICHHOBBIC KUCIIOTHI, YIIICBOIBL, JIUITH/BL: CTPOCHHE, (PU3HUCCKUE H
XUMHYCCKHE CBOﬁCTBa, (byHKL],I/II/I. Buosiornuecku aKkTHBHBIE COCOAUHCHUS . q)CpMeHT])I, BUTaMHHBI, TOPMOHBI, — CTPOCHUE, q)HSI/I‘lCCKI/IC u
XUMHYECKUE CBOMCTBA, QYHKIMHU Kak OGroperyasitopoB. AT® u apyrie HU3KOMOJIEKYJSIPHBIC OPTaHMYECKHE BEIIECTBA KICTKH:
ctpoenue, GyHkiuu. KireTouHbIit MeTaboIM3M: OCHOBHBIC IIyTH 0OMEHA BEHIECTB, MPOIECCH paclana U CHHTE3a OCHOBHBIX
OPraHMYECKHX BEIIECTB: OEIKOB, YIIICBOOB, JIUIUIOB, HYKJIICHHOBBIX KUCIOT B OPraHM3ME POKAPHOT M 3yKapHOT; CHOCOOBI pacdera
SHepreTuueckoro 3Qpdekra nporeccoB KaradoNU3Ma, BEIpAKaeMOro YucIoM MoJiekyn ATD

4. CTPYKTYPA U COAEP)KAHUE JTUCHUIIJIMHBI (MOAYJIS)

Kon HaunmeHoBaHue pa3/e0B M TeM /BH] 3aHATHS/ Cemectp | Yacos | HMHTepaxT.
| 3AHATHS

Pa3gen 1. Buoxumus kak Hayka. Opranudeckue BellecTBA KJIETOK MPOKApHOT
U DYKapuoT

1.1 buoxumus kak Hayka /JIex/ 7 1 0

1.2 Bbuoxumus kak Hayka /Cp/ 7 2 0

13 Benku: obmas xapakTepuCcTHKa, aMUHOKHCIOTHBIN cOCTaB OENKOB, CTPYKTYPHI, 7 1 0
¢byukuuy, kiaccudukanus /Jex/

14 Benku: o01ias xapakTepucTHKa, aMUHOKHCIIOTHBIN cOCTaB OEJNKOB, CTPYKTYHI, 7 2 0
GbyHkumy, Kiaccudukamys /J1ad/

15 Benku: oOmas xapakTepuCTHKa, aAMIHOKUCIOTHBIN COCTaB OEIKOB, CTPYKTYPHI, 7 6 0
¢bynkmy, knaccupuxanus /Cp/

1.6 Benku: peakmym ocaxxaeHust 0€IKOB, 00IIHe U crienurIecKre IIBETHBIE PeaKIInN 7 4 4
Ha 06eJIKu ¥ CBOOOAHBIE aMUHOKUCIOTHI /J1ab/

1.7 Benku: peakunu ocaxxaeHus 0eJKoB, o01IKe U crienn()UUECKUE IIBETHBIC PEaKLIU 7 6 0
Ha OeJIKU ¥ CBOOOIHBIE aMUHOKHCIIOTHI /Cp/

1.8 HykienHoBbIe KUCIOTHI: 00111asi XapaKTepUCTHKA, cTpoeHue, QyHkiwu /JIex/ 7 2 0

1.9 HykJenHOBBIe KUCIOTHI: 0011Iasi XapaKTepUCTHKA, cTpoeHue, QyHkiwmn /J1ad/ 7 2 0

1.10 HyknenHoBbIE KUCIOTBI: 00111asi XapaKTepUCTUKa, cTpoenue, pynkuuu /Cp/ 7 4 0

111 T'uaponus HykineonporenHoB. OOHAPY)KEHHE MPOTYKTOB THAPOJIN3a 7 2 2

HYKJIEONIPOTEUHOB Apoxokel /JIab/
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112 I'mpponus HykineonporenHoB. OOHapyXeHHe IPOAYKTOB TUAPOIU3a 7 4 0
HYKJICOITPOTEHHOB Apoxoker /Cp/

1.13 VYrnesoasl. O0wmas xapakrepuctuka. OnpesesneHue yrieBoJ0B KaueCTBEHHBIMU 7 2 2
peaxuusmu /Jlex/

1.14 VYraesoabl. O6mias xapakreprctuka. OnpesieseHue YrieBoI0B KaueCTBEHHBIMHU 7 2 0
peakiysmu /J1ab/

1.15 VYraesoasl. O0mias xapakreprctuka. OnpeeseHue YrieBoI0B KaueCTBEHHBIMHU 7 4 0
peaxiusimu /Cp/

1.16 Jlunuaper. O6mas xapakTpuctuka. OU3NKO-XMMHUYECKUE CBOMCTBA M PEaKIIUU 7 2 0
onpeneneHust TunuaoB /Jlex/

1.17 JIumunst. O6mas xapakTpucTuka. GU3UKO-XUMHYECKUE CBOMCTBA U PEAKIIUM 7 2 0
onpeeneHust TunuaoB /J1a6/

1.18 JIumunst. O6mas xapakTpucTuka. GU3UKO-XUMHYECKUE CBOMCTBA U PEAKIIUH 7 4 0
onpeeneHust aunuaon /Cp/

1.19 BurtamMuHBI ¥ HX POJIb B OOMEHE BEIIECTB. XapaKTEPUCTHKA KHPO- U 7 2 0
BOJIOPACTBOPHMBIX BUTAMHUHOB /JIex/

1.20 BurtamuHBI ¥ UX POJIb B 0OMEHE BElIECTB. XapaKTepUCTHKA KUPO- U 7 4 0
BOJIOPACTBOPUMBIX BUTaMHUHOB /Cp/

121 Buramunsl. KauecTBeHHBIC peakiiny Ha BATAMUHBI. Ompe/iesicHre BATAMHUHOB B 7 2 0
IPOJIYKTaX PACTUTEIBHOIO M )KUBOTHOI'O Ipoucxoxaenus /J1ab/

1.22 Butamunel. KadecTBeHHble peakuuy Ha BUTaMUHBL. OnpesiesieHle BUTAMUHOB B 7 4 0
MPOJYKTaX PACTHTEIHHOTO M YKHBOTHOTO NPOUCXOKaeHNs /Cp/

1.23 DepMeHTBI: cTpOeHHE, KiaccuduKkanys, CBOHCTBa, MEXaHU3M AeHCTBUSL. I OpMOHBI, 7 2 0
o011as xapakrepuctrka /Jlex/

124 depMeHTHI: CTpoeHHe, KiIacCH(UKaIus, CBOUCTBA, MEXaHU3M JCHCTBHS. | OpMOHBI, 7 4 0
oburas xapakrepuctrka /Cp/

1.25 ®depmenTsl. CBOMCTBA (epMEHTOB Kak OHOKaTamu3aTopoB. OnpeeneHue 7 2 0
(hepMEHTOB B 0OBEKTAX PACTUTENBHOIO U KMBOTHOTO IPOUCXO0XKAeHHUs /J1ab/

1.26 ®depmenTsl. CBOMCTBA (epMEHTOB Kak OHOKaTamu3aTopoB. OnpeeneHne 7 4 0
(hepMEHTOB B 00BEKTaX PACTUTENIBLHOIO U KUBOTHOTO NpoHcxoskaeHus /Cp/

1.27 KonTposbHOE MeponpusThe 1o pazgeny 1 /J1ad/ 7 2 0

1.28 KontponbHoe Meponpusitue 1o paszaeny 1 /Cp/ 7 6 0
Pazgen 2. O0MeH BelecTB M JHEPTHU: OCHOBbI 0HOXMMHYECKHX IPOLECCOB,
B3aHMOCBSI3b 00MeHa BellecTB

21 OOMeH BemecTB 1 SHeprun. bruoxuMudeckue nmpeBpameHus yrieBoI0B B 7 2 0
opranusMme yenoneka /JIex/

2.2 OO6MeH BelecTB U SHepruu. bruoxumuyeckue mpeBparieHus yrieBoaoB B 7 2 0
opranusMme yenoseka /J1ab/

2.3 OOMeH BellecTB U SHepruu. buoxuMuueckue npeBpaieHus yrieBoaoB B 7 6 0
opranusme yenoseka /Cp/

2.4 OOMeH JIUNKJIOB, OEJIKOB, HYKJIIEHHOBBIX KHCIIOT /JIex/ 7 2 0

2.5 OOMeH JTUNKIOB, OEJIKOB, HYKJIEHHOBBIX KHCIIOT /J1ab/ 7 2 0

2.6 OOMeH JTUMKJI0B, OCJIKOB, HYKJIIEHHOBBIX KHCJIOT /Cp/ 7 6 0

2.7 I'uaponus OenkoB. buocunres Oenkos /Jlek/ 7 2 0

2.8 I'unponus GenkoB. buocunTes 6enkos /J1ab/ 7 4 4

2.9 I'unaponus 6enkoB. buocunTes 6enkon /Cp/ 7 6 0

2.10 Bonublii 1 MuHepanbHbIi 00MeH. brosnorndeckoe okucinenue. OKUCIUTENEHOE 7 2 0
bochopunmpoanue /JIex/

2.11 Bopuprit 1 MuHepansHbI 00MeH. bruonorudeckoe okucnenve. OKUCIUTETFHOE 7 2 0
(dochopunuposanue /J1ab/

212 BonHblif 1 MUHEpaIBHbIH 00MeH. bronorndeckoe okuciaenue. OKUCIUTENEHOE 7 6 0
¢dochopunuposanue /Cp/

2.13 B3anmocBs3b 0OMeHa BenecTs B opranusme /JIex/ 7 2 0

2.14 B3anMocBs3b 00MeHa BellecTB B opranusme /J1ab/ 7 2 0

2.15 B3anmocBs3b oOMeHa BenecTs B opranusme /Cp/ 7 6 0

2.16 KoHTponbpHOE MeponpusiTHe 1o pazaeny 2 /J1ad/ 7 2 0

2.17 KoHTposbHOE MeponpusiThe 110 pazaeny 2 /Cp/ 7 6 0

5. OneHoYHbIC M METOAHYECKHE MaTePHaJIbl 10 JMCHUILIMHE (MOLYJII0)

5.1. Copnep:xanue ayIuTOpHOI padoThI MO JUCHUILIUHE (MOAYJIIO)

Jlexius Nel

Buoxumus kak Hayka. benku: o0mas xapakTepucTuKa, aMUHOKUCIOTHBIN cOCTaB O€IKOB, CTPYKTYPHI, QyHKIUH, KIaccuUKanus
Bomnpocs! u 3ananust
1. Buoxumust Kak HayKa. IpeIMET U3YYCHHsI OHOXUMUH; OHOXMMHYECKYIO TEPMHHOJIOTHIO; METOABI OHOXHMHYECKOTO aHAITH3a.
2. MonekynsipHble OCHOBBI )KM3HH. HeopraHnueckre BeIIecTBa, X 3HaYCHHE.

3. OOuias XxapakTepuCTHKa OCITKOB. DJIEMEHTAPHBIA U AMUHOKHCIIOTHBII COCTaB OEJIKOB.
4. Knaccudukaiys 0elKOBbIX aMUHOKHCIIOT. DH3HKO-XHUMHUYECKHE CBOHCTBA AMHUHOKHCIIOT.
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5. CoeiMHeHHE aMHUHOKHCIIOT B OSIIKOBYIO MOJICKYITY U XapaKTEePUCTUKA MENTH/IOB.
6. CtpyKTyphl 6€51K0BOI MoKy bl. DyHKIINU OEJIKOB.

Jla6opaTtopHoe 3ansTue Ne 1.

Benku: o01ias xapakTepucTHKa, AMHHOKHCIOTHBIN COCTaB OEKOB, CTPYKTYPBI, QYHKIIUH, KIacCUPUKAIIHS

Bomnpocs! 1 3a1aHust
1. AkTyanu3anus 3HaHUH.
2. MonekynsipHble OCHOBBI )KM3HH. HeopraHnueckre BeIIecTBa, UX 3HaYCHHE.
3. OO01ias XxapakTepUCTHKA OCITKOB. DJIEMEHTAPHBIA U AMUHOKHCIIOTHBIH COCTaB OEJIKOB.
4. Knaccudukanus 0elKOBbIX aMUHOKHCIIOT. DH3UKO-XUMHUYECKUE CBOHCTBA AMHUHOKHCIIOT.
5. CoenHEHHE aMIHOKHCIIOT B OETIKOBYIO MOJIEKYITY U XapaKTePUCTHUKA MENTH/OB.
6. Hanmmmre opmysisl nenTUAOB U AaliTe UM Ha3BaHUs. B Kakoii cpese (KUCIoi, HeUTpabHOM, IIEIOYHON ) JIEXKHUT UX U30DJIEKTPUIeCcKas
Touka? a) uc-ana-Tup; 0) NIy-Iu3-apr, B) Ball-ac-apr.
7. Kakoit MeTo]1 HCCIIeIOBAHUS MOXKHO MPUMEHHTH IS Pa3e/ICHHUS] TAHHbBIX MENTHI0B?

JlabopatopHoe 3aHsThe Ne 2,3

Benku: peakiuu ocaxxaeHus OSIIKOB, O0IINE U CIICHU(UISCKUE [IBETHBIC PEAKI[K Ha OCITKU U CBOOOJHbIE aMUHOKHCIIOTHI
Bompocs! u 3ananus
1. Axryanu3anus 3HaHUH.
2. BrinonHeHue nabopaTtopHbIX paboT «Peakiuu ocaxaeHus OElIKOB: 00paTUMbIE B HEOOpaTUMBIE PEaKIIUH OCAXKICHUS OeIIKOBY, «O0IIIHe
U crenu(uIecKue [IBETHbIC PEaKIMU Ha OEJIKH U CBOOOIHBIC aMHHOKUCIIOTHD.
3. Kak oTnenuth SHYHbIi anb0yMUH OT INI0OYIMHOBOH (pakiuu SsUuHOTro Oeka?
4. OT Kakux (U3UKO-XUMHYECKUX CBOMCTB 3aBUCST PEAKIUU OCAXKICHUs 6enKkoB? [ToueMy mpu OTPABICHHH CONSIMH TSDKEIBIX METAILIOB
B KaYeCTBE MPOTUBOSIHS AAIOT SUYHBIN OCJIOK MU MOJIOKO?
5. UeM 00ycCJIOBIICHBI IIBETHBIC PEAKIIUH Ha OeNKU?
6. Eciu ¢ pactBopom oxHoro Oenka peakuuss Pois U KCAaHTOIPOTEHHOBAs PEAKIMs IOJOXKUTENbHBIE, & C PacTBOPOM JPYroro
OTpHUIATENBHBIE, YTO MOYKHO CKa3aTh O PA3IHIMIX aMUHOKHCIOTHOTO COCTaBa 3TUX OeKOB?
7. Hanmmmmre hopMyly TeKcalenTiaa U3 aMHHOKHCIIOT PasHBIX KIIACCOB, HCIIONIb3Ys XOTs OB IBE He3aMEHUMbIC aMHHOKHUCIIOTHL. [laiiTe
Ha3BaHHUe, ONPeIeNTUTe 3aps/ B pa3HBIX cpenax. Kakue BeTHbIe peakuy OYAYT TOJIOKHUTENBHBI s JAHHOTO TenTHaa?
Jlexuns No2
HykenHoBBIE KHCTOTHI: 001Iasi XapaKTePUCTUKA, CTPOSHHUE, PYHKIIUH

1. O6uras xapakTepUCTHKA HYKJICUHOBBIX KUCIOT. VICTOPHS N3yYEeHUs HYKIEHHOBBIX KHCIIOT.
2. X¥MHYECKHH COCTAaB HyKJIEMHOBBIX KUCIIOT: BU/IBI Q30THCTHIX OCHOBAHHM, HYKJICO3HUIbI, HYKJICOTH/IBI, TOJMHYKICOTHUIHAS IeTTh
3. CpasHutenbHas xapakrepuctuka JJHK u PHK.
4. Crpykrypsl JJHK u PHK.
5. @yHk1my HYKIenHOBbIX KucioT. [IpaBuia Yapradda.

JlabopatopHoe 3ausitue Ne 4
HykienHoBbIe KUCTIOTHI: 00I1asi XapaKTEePUCTHKA, CTPOCHHE, (DYHKIUH.

Bomnpocs! 1 3ananus
1. AxTyanuzanus 3HaHUH.
2. O06mast xapaKTepHCTHKA HYKJIEHHOBBIX KACIOT. VicTopHs H3yueHns1 HyKJIEHHOBBIX KUCIIOT.
3. X¥MHYECKHUH COCTaB HyKJIEMHOBBIX KUCIIOT: BU/BI @30THCTBIX OCHOBAHHM, HYKJIEO3HUIbl, HYKJICOTHUIbI, TIOJIMHYKJICOTUHAS L€TIb.
4. Harmmmmmre GpopMyinsl kKeTo-GopM a30TUCTBIX OCHOBAHMI, ypaBHEHHUS] 00pa30BaHMsI HYKICO3HIOB M HYKJICOTHIOB, BXOISIINX B COCTAB
JHK.
5. INokaxure 0Opa3oBaHuE BOJOPOIHBIX CBA3€H B KOMIIJIEMEHTApHBIX Mapax a30TUCThIX ocHoBaHui: A + T; L[+ T; ¥V + A.
6. Hannmute ypaBHeHne peakiuii 00pa3oBaHUs aleHUIOBOW KHUCIOTbI, TAMUHOBOM KHCIIOTHI.

JlabopatopHoe 3aHsTHEe Ne 5

I'mapomu3 HykneonpotenHoB. OOHapy)KeHHE MPOTYKTOB THAPOIN32a HYKICOPOTEHHOB JPONOKEH
Bomnpocs! u 3ananus
1. AkTyanu3anus 3HaHHH.
2. BeimonHeHnue nabopatopHoit paboThl «OOHAapY)KEHHE NPOIYKTOB THUAPOJH3a HYKICONPOTEHHOB JPOXIKEH KauyeCTBEHHBIMH
peaKLIUAMM».
3. B ueM cX0ACTBO U paznuuue o XuMuueckoMy cocraBy u crpoeruto JJHK u PHK?
4. Hanmuure cTpyKTYpHYIO hopmyity hparMeHTa MOMMHYKIeOTHAHON nernouku — ALY — . YkaxuTe nocie10BaTeIbHOCTh HyKICOTHIOB
B KOMIIJIEMEHTapHOM €My (hparMenre.
5. [Mokaxwure coemunenne HykieoTHnoB [ M® n [IM® B nienu JTHK.
Jlexrust Ne3
VYraesoasl. O6uias xapakreprctuka. OnpeaeseHue yriaeBoa0B KaueCTBEHHBIMHU PEaKIUIMU.

Bomnpocs! 1 3ananus
1. O0mas xapakTepUCTHKa YIIEBOIOB M HX Kiaccudukanus. [IpocTeie yrieBoasl (MOHOCaXapHIbl): IpeAcTaBUTe N (prudo3a, rIIoKo3a,
(bpykTO32).
2. CnoxHble yrieBoJsl. Jlucaxapuabl: CTpOeHUE, CBOWCTBA, IIPEAICTABUTENHN (caxapo3a, MajbTo3a, JIaKT03a).
3. ITonucaxapuasl: KIacCU(UKAIMS, CBOHCTBA, B)KHEHIIINE MPEACTABUTENHN (KPaxMal, INIMKOTeH, KIeTUaTKa, JeKCTPUHEI).
4. OyHKIMH YTIIEBOJIOB.

JlabopatopHoe 3ansTre Ne 6

VYraesoasl. OnpeneseHue yriaeBoaoB KaueCTBEHHBIMH PEaKLIUIMHI

Bomnpocs! 1 3ananus
1. Axryanu3anus 3HaHUH.
2. BeinosiHeHne 1abopaTopHOii paboThl «YTieBo bl OnpeesieHie yrileBOI0B KaYeCTBEHHBIMU PEAKIIUSIMID).
3. KaxkoBbl IPUHIUIIBI METOJIOB OOHAPYXKEHUSL: @) TII0K03bI? 0) GpyKTO3bl? B) MaJbTO3bI? I) caxapo3bl?
4. Knaccudukanus yriieBoJIoB: MOHO- , JTU- U MTOJUCAXAPHIBIL.
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5. Buonoruyeckas poJib TIIOKO3bI, Kpaxmala, IIIMKOreHa, FeTeponoIucaxapuioB.
6. Hanmmute ¢hopMysbl ManbTO3bI, JTAKTO3BI M caxapo3bl. HanuimmTe ypaBHEHUS peakyii THAPOIN3a YKAa3aHHBIX AUCAXAPHUIOB.
7. Hanmmmre hopMyItsl IPOIYKTOB peaknun (pochopoirsa yrireBoAoB: MIoko30 — 1 — docdar; rmroko3o — 6 — docdar; ppyxrozo — 1,6
— nudocdat; pochormrIepHHOBBIN aIbIETHI.
Jlexnus Ned
Jlunuapr. PU3NKO-XUMHUYECKHE CBOWCTBA U peaKLUU ONPEeICHUs JIUITHIOB.
Bomnpocs! 1 3a1anus
1. JTlununer. OG1as XapakTepUCTHKA JTUITU/IOB.
2. Tpurauuepupl, UX CTPOCHUE, CBOWCTBA, BHICIINE XKUPHBIE KUCIOTHI, BXOSIINE B UX COCTAB.
3. buonoruueckast pojib TPUTIHIIEPHIOB.
JlabopaTopHoe 3ansTHE Ne 7
Jlunnapr. PU3NKO-XUMHUUYECKHE CBOWCTBA U peaKIUU OIIpeesICHHs JIMITHJIOB
Bomnpocs! 1 3aganust
1. AkTyanu3anus 3HaHUH.
2. Bemmonnenue nadopatopHoii padoTsl «Jlunuapl. @U3UKO-XUMHUECKHE CBOWCTBA U PEaKIK ONPEIeNICHUS JIUITHI0B
3. JIumuzer: oOume cBOWCTBA, OCHOBHBIE OMOJIOTHYECKHE (QYHKINH JIUIHI0B B OPraHU3Me YeJI0BeKa, KIacCU(PHUKAIHS JIUIHAOB.
4. IlpocTele U coxHbIe JTUMUAbL. HachllieHHbIe U HEHACHIIEHHBIE )KUPHBIE KUCIOTHIL. TpUTriInLIepuIbl.
5. Kak MOXHO BBISIBUTH HAIMYHE B )KUPE HEHACHIIIEHHBIX KUPHBIX KUCIOT?
6. Ctpykrypa u 6rosnoruueckasi poib (pocqonunuIoB, JIUIONPOTEUA0B U IIIUKOIUIUA0B. XO0JIECTEPHH.
7. CocraBbTe BCE BO3MOXKHBIE (OPMYIBI TPUTIHIEPHIOB, B COCTaB KOTOPHIX BXOAAT CIEAYIOIINE KHCIOTHI: a) JIaypHHOBas; 0)
NaJILMUTHHOBAs U OJIGMHOBAs; B) CTEApPUHOBAs U MUPHUCTHHOBAs; T') MUPHUCTHHOBAs, JIMHOJIEBas, JHHOJEHOBas. Jlaiite UM Ha3BaHUS,
KakuMH (pU3MYECKUMU CBOIICTBaMH OHU OYIyT XapaKTepH30BaThCs?
Jlexmusg Ne5
BuramuHb 1 X poJib B 0OMEHE BEIIECTB. XapaKTepHCTHKA KUPO- U BOJOPACTBOPHUMBIX BUTAMHHOB
dopma JIeKIHN: JeKIUs ¢ 3apaHee 3alITaHIPOBaHHBIMH OIIHOKaMU
Bomnpocs! u 3a1anus
1. ButamuHbl: 001as xapakTepuctuka. [[pu3Haku BUTAMHUHOB.
2. XapakTepuCTHKa BOJIOPACTBOPUMBIX M KHPOPACTBOPUMBIX BUTAMHUHOB.
3. [To xoay JeKnuH (UKCHPOBATH MOMEHTHI, SIBISIOIINECS, IO MHEHHIO CTYICHTOB, OMIMOKOH Wi mpotuBopeureM. 3a 10 MuH 110
OKOHYaHWUsI JICKIIMHU 3a0JIHUTh Ta0JIHILY:
Ne ctp Hesepnoe npencrasnenmne UcnpasnenHoe comepxanue
Marepuaina Marepuana

4. OOcyxaeHHe U UCIIpaBIeHHE OMUOOK ¢ 00yJAIOIUMUCS IIPOBOAUTCS 110CTIE 3aII0JHEHHS TaOIHIIbL.
JlabopatopHoe 3ausiTre Ne 8
Buramunsl. KauecTBeHHble peakiny Ha BUTaMUHbL. ONpesesieHHe BUTAMUHOB B IPOAYKTAX PACTUTEIBHOTO U JKUBOTHOTO
MPOUCXOXKICHUSL.
Bomnpocs! 1 3ananus
1. AxTyanuzanus 3HaHUH.
2. BeimonHeHue 1abopaTopHOit padoThl «KaueCTBEHHbIE PEaKIINM Ha BUTAMHHBD).
3. BrinonHenue y1abopaTtopHoii padoTel «OnpeeneHie BATAMUHOB B IPOJYKTaX PACTUTEIBHOTO U )KUBOTHOTO MPOUCXOXKICHUSDY
4. Pemmte cuTyalMOHHYIO 3amady. Bo Bpems onHoO# u3 skcnemunuit Xpucrodopa Komymba gacte skumnaxka 3aboena. YMuparonye
MOPSKHU MOMPOCWIN BBICAAUTh UX HAa KaKOM-HHOYAb OCTPOBE, YTOOBI OHU MOIJIM CHOKOHHO yMmepeTb. Uepe3 HECKOJIBKO MECSLEB Ha
obpaTHOM TyTH Kopabim Koixymba BHOBB MoJoIUIH K Oepery 3Toro octpoBa. KakoBo jxe ObUIO M3yMIICHHE NMPUOBIBIIMX, KOTAa OHU
BCTPETWIIM 37IECh CBOMX TOBapuiled >kuBbIMU M 370poBbiMH! OctpoB Haszanu «Kriopacao» (B mepeBoje C MOPTYrajgbCKOIo —
«03I0pOBIIOIIMIT»). [loueMy He MOrHONM MOpPSKH, O KakoM 3a0o0jeBaHHM HIET peub? B KaknxX XyIO)KEeCTBEHHBIX NPOU3BEIECHHIX
OIKCaHo 3TO 3a00s1eBaHue?
Jlextusa Ne6
@DepMeHTHI: CTpOEHHE, KiIaccuuKanus, CBOIiCTBa, MEXaHU3M AeHcTBUA. [ opMOHBI, 001Iast XapaKTepUCTHKA.
1. O6mas xapaxkrepuctika pepmenToB. CBONCTBa (hepMEHTOB Kak OMOKaTaIM3aTOPOB.
2. Ctpoenue ¢pepmentoB. KodepmenTsl. XuMuueckas IpUpoaa U MEXaHU3M ACHCTBUSI HEKOTOPHIX KOGEPMEHTOB.
3. Homenknarypa, mudpsl, knaccupukanus pepmMeHToB. Jlokanuzaius GepMeHTOB B KIIETKE.
4. OOpazoBanue (epMeHTOB U3 NpodepMEeHTOB (Ha MpUMEpe INENCHHA, TPUIICHHA, XUMOTpHIICHHA). CrenupudHOCTh NEHCTBUS
MIPOTEOJUTHYECKUX (EePMEHTOB.
5. Topmonbl. OO0Ias XxapakTepUCTHKAa TOPMOHOB. XHUMHUYECKOE CTPOEHHE M (DPU3UOJIOTMYECKOE NEHCTBUE CTEPOMIHBIX M MENTHUAHBIX
TOPMOHOB.
JlaGopatopHoe 3ansTHe Ne 9
®epmentsl. CBOWCTBa (epMEHTOB KaKk OMOKATaIN3aTOPOB
Bomnpocs! 1 3ananus
1. AkTyanu3anus 3HaHUH.
2. BrinonHenue 1abopaTtopHoi paboTel «OOHApYKEHNE aMUIIa3hl B CIIIOHE YETIOBEKay.
3. BrinonHeHue J1adopatopHoii padotsl «BimsHue dusnueckux (hakTopoB Ha aKTUBHOCTH (PepMeHTa aMIIIa3bl CIIFOHBI YET0BEKa)
4. ITpuBecTy NprMephl XUMHUUECKHX PEAKLHi 110 KilaccaM (epMEeHTOB: OKCHIOPEAYKTaxX, TpaHdepas, ruaposas, inas, FTHApoTa3, CHHTETas.
JlaGopatophoe 3ansTre Ne 10
KontponbHOe 3aHATHE 110 pazaeny |
Bompocs! u 3ananus
1. Axryanu3anus 3HaHUH.
2. [TuceMeHHast KOHTPOJIbHAsE paboTa 10 BapHaHTaM:
- BhlnonHeHue 3aJanus Ha cocTaBieHue (GopMyI1 NeNTUAOB (TPUIIULEPUAOB) U UX (PU3UKO-XUMHYECKAs] XapaKTEPUCTHKA.

Crpanuua 6 u3 18




Hanpasnenue noarorosku 44.03.05 Ienarornyeckoe o0paszopanue (¢ aBeMs NpoQUISIMU TOJTOTOBKH),
HAIpaBJIeHHOCTH (o) «buonorus» u «Xumus»
>aboyast mporpaMma JAUCIUIUIMHBL «Bbronornyeckas XuMus»

- BoinonHeHue 3a7anus Ha cocTaBieHre GopMys1 HyKJI€03UI0B U HYKJIEOTHIOB.

- [InceMeHHBIHM OTBET Ha BOIPOC O CTPOSHUU M (DYHKINHM OCHOBHBIX NPEICTaBUTENCH BUTAMUHOB (TOPMOHOB, (DEPMEHTOB).

4. BrlnonHeHHe 3JIEMEHTOB J1a00paTOPHBIX PadOT: KauyeCTBEHHBIMHM PEAKLUUSMH JOKa3aTh Oenku (YrieBOJbl, JUIUABI, BUTAMHUHBI) B
IPEUI0KEHHBIX OOBEKTaX.

Jlexius Ne 7
OOMeH BelecTB U SHepruy. buoxuMmmdeckre MpeBpaeHns YIIeBOJA0B B OPraHu3Me YeIoBeKa
Bomnpocs! u 3aganus
1. OOMeH BelIeCTB W DHEPTUU. B3auMOCBS3b MPOIECCOB aHa0onM3Ma W Karabosnu3Mma. [IoHSATHE O TPOMEXKYTOYHOM, BHEIIHEM,
IUIACTUYECKOM U (DYHKIIMOHAILHOM OOMEHaX.
2. Pacniag monucaxapuioB (Tuapoius, hochoponus), rncaxapuaoB, MOHOCAXapHIOB (IMXOTOMUUECKHIA U alTOTOMHYECKUN paca).
3. Ilenro3odocdaTHblii IyTh NpeBpaLEHUs] MOHOCAXapyUa0B. 3HaUeHUE U (pepMEHTAaTUBHOE 00ECIIeYeHHE IIPOLIECCOB Pacajia yIiIeBOJ0B.
4. ITyru unaxruBanuy [1BK (a3poOHblil 1 aHa3poOHbIH MyTh).
5. Iuxkn Kpebcea.
6. CuHTe3 yrieBOJOB B OpraHU3Me 4eJoBeKa. XapaKTepUCTUKa 3TanoB (orocuHTe3a: Gorodusnuueckre U GOTOXUMHUUECKUE PEAKIHH,
pabota snekrponTpancnoptHoi nenu. Cunre3 HAJI® n AT®. buoxumudeckue peakiuu: ik KanbBruHa, CHHTE3 METa00JIUTOB.
Jlabopatophoe 3ansTre Ne 11
OOMeH BelecTB ¥ SHepPriy. bruoxuMudeckre MpeBpalleHns YIIeBOJO0B B OpPraHu3Me 4eJIOBeKa

Bomnpocs! u 3aganus
1. AkTyanu3anusi 3HAaHHUH.
2. Pacnan momucaxapunos (runponus, ¢pochoponus), IUcaxapuaoB, MOHOCAXApUAOB (AUXOTOMUYECKUN M alOTOMUYECKMH pacran).
CpaBHUTENBHBIN aHAJIN3 TIPOLIECCOB.
3. Yka3zarb 3Tana norpednenus u cuntesa AT® mpu aHaspoOHBIX U a3pOOHOM IYTSIX pacHaja INMIOKO3bl. PaccunuTaTh SHEpreTHUecKuil
3¢ dexT.
4. Yxa3ats 3Tana norpednenus u cunreza AT® mpu aHa’poOHBIX U a3poOHOM IyTax uHaktuBanuu [IBK, B nuxine Kpebca. Paccuutarh
SHEPreTHUCCKUI AP PEKT.

Jlexuus Ne 8

OOMeH TUNUI0B, OEJIKOB, HYKIICHHOBBIX KHCIIOT
Bomnpocs! u 3aganust
1. Paciag munuaoB B JKeNlyI0YHO-KUIIEYHOM TpakTe. Pacmaj rimneprHa u JKUPHBIX KUCIIOT Ha YPOBHE KJIETKH.
2. CpaBHuUTeNbHas XapaKTEpUCTUKA paclaja TPUIIULEpunoB U (ocdomumunoB. DHepreTuka Ipouecca pacnajna JunuaoB. CHHTE3
JIMIATIOB.
3. Pacnaz 6enKoB B XKeTyJOYHO-KUILIEUHOM TPaKTe.
4. Peaknuu mipeBpamieHuss aMHHOKHCIIOT.
5. Pacniag HyKJII€MHOBBIX KUCIIOT.
JlabopatopHoe 3aHsTre Ne 12
OOMeH TUNua0B, 0€JIKOB, HYKJICMHOBBIX KUCIIOT

Bomnpocs! 1 3ananus
1. AxTyanuzanus 3HaHUH.
2. Pacniajg mUnuoB B jKeNTyIOYHO-KUIIEYHOM TPaKTe (Ha MpUMepe IPOCTOr0 M CMEIIAHHOTO TPUTIIHLIEPUIA)
3. PaccunrtaTh SHepreTHUecKuii 3QeKT pacnana TPUNAIbMUTHHA, TAJILMUTO-0JI€0-CTEapHHA.

Jlexmusa Ne 9

T'uaponus Genkor. buocuHTe3 GeNkoB
Bonpocs! 1 3ananus
1. OOMeH 6enKoB M HYKIEHHOBBIX KHCIOT Kak SIApO KIETOYHOro Meraboim3Ma. 3HaueHue OeikoBoro odomeHa. ITytu pacmama Genmkos.
I'uoponu3 6enkos. benku B muTaHuy 4eaoBeka. XapakTepucTHKa (GepMEHTOB, 00eCIIeUnBAIOLIUX OCYLIECTBICHUE THAPOIN3a OEIIKOB 10
TIENTHIO0B U AaMUHOKHCIIOT.
2. Merabonu3m aMuHOKUCIIOT. OOMEH aMUHOKHUCIIOT KaK MCTOYHHK BOBHUKHOBEHUS OMOJOrMYECKH aKTUBHBIX COCMHEHHH (OMOTeHHBIX
aAMHHOB, KOEPMEHTOB | T.I1.).
3. Ilytu cBs3biBaHus aMMuaka B opranusme. IIyTu HOBoOOpa3oBaHHMS aMHUHOKHCIOT. 3aMEHUMBIE, MOJy3aMEHHMBIE U HE3aMEHHMbIE
AMHHOKHCIIOTHI.
4. Ilytn 1 MexaHU3MBI IPUPOAHOTO cHHTe3a OenkoB. I'eH, reHeTHUYecKui kon. MaTpuuHas Teopus OnocuHTe3a OenkoB. OOmas cxema
MaTpUYHOTO OMOCHHTE3a OEITKOB.
JlaGoparopHoe 3anstue Ne 13-14
Tunponms 6enxoB. bruocuHTe3 OenxoB

Bomnpocs! 1 3ananus
1. AkTyanu3anus 3HaHHH.
2. BrinonHenue 1adopatopHoi padoTsl «I'naponu3 6enKoB IENCHHOMY
3. Pacniag 6enkoB B KeTyOUYHO-KUIIEYHOM TPAKTe (BapHaTHUBHbIE 3aJaHUs):
- Hanummute cTpykTypHYyI0 GOpMyly ClEAyIOLIero MEeNTHAA: Cep-TUP-IU3-MeT-TiIy-apr-Tpu-po. Kakoi 3apsa HeceT MoJieKysla 3TOro
MeNTHa B BOJHOM pacTBope? YKaxuTe, Kakue COeANHEHHS MOTY4atoTCs IIPHU BO3IEHCTBUN TPUIICHHA HA 3TOT MENTHI.
- VKaxuTe, Kakye MeNTH B! I0IY4aloTCs IIPU BO3ACHCTBIN XMMOTPHUIICHHA Ha TTOJMIICTITH I, UMEIOIIUH IEPBUYHYIO CTPYKTYpPY: INIH-(heH-
H30-JIeH-THP-Tpe-TpHU-aa.
- VKkaxuTe, Kakue NMEenTUAbI OJYYaloTCsl IPU BO3/ICHCTBUU TETICHHA HA TENTH]I, UMEIOIIUI NMEPBUYHYI0 CTPYKTYpY: ayia-aci-(QeH-Ba-
cep-Jiel-TUp-Tuc.
4. PabGoTa ¢ TeHETUYECKHM KOZOM.
Jlureparypa: 1, 2, 3.

Jlexuus Ne 10

Boanslii 1 MuHepanbHbIi 00MeH. bruonoruyeckoe okucieHue.

Bomnpock! 1 3ananns
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1. Coxepxanue M pacnpezeseHue BOJbl B OPraHM3MEe M KJIETKE. Y4YacTHe MHHEPaIbHBIX BEIIECTB B (JOPMUPOBAHMU TPETHYHOH M
YETBEPTHIHON CTPYKTYPHI OHOIIOIMMEPOB U B OOMEHE O€JIKOB, YIIeBOAOB U IUITUI0B. OOMEH MIUHEPAJILHBIX BEIIECTB.
2. buonoruueckoe oxucieHue. DepMEHTHbIE CUCTEMBI, OOECIEUUBAIOLIME IIEPEHOC BOAOPOJA HA KHUCIOPOJ NPH OHOIOrMYECKOM
OKHCIJICHHH.
3. ITyru 6uocunreza AT® B opranusmax. 3naueHue ATO 11s KU3HEAEATENbHOCTU OPraHU3MOB.

JlaGopatopHoe 3aHsiTue Ne 15

Boanslii 1 MuHepanbHbIi 00MeH. bronoruyeckoe okucieHue.
Bompocs! u 3ananus
1. Axryanu3anus 3HaHUH.
2. YyacTre MUHEpaIbHBIX BEUIECTB B ()OPMUPOBAHUN TPETHYHOH M YETBEPTUYHON CTPYKTYPHI OHOIIOINMEPOB U B 0OOMeHe OEJIKOB, yriie-
BOJIOB U JIMNK0B. OOMEH MUHEpAJIbHBIX BEILIECTB.
3. buonoruueckoe okucnenue. OkucIuTeapHoe Pochopunrpopanue. Hanmcanue XuMHUYECKUX MPEBPAICHUH COTTIACHO CXeM MPOTEKaHUS
XUMUYECKUX PeaKIu.
Jlexuns Ne 11
B3aumocBs3b 060MeHa BELIECTB B OpraHU3Me U OUOPEryIsiys 0OMeHa BELIECTB
Bompocs! u 3ananus
1. B3aumocBs3bp 0OMeHa OeJKOB, JKUPOB U YIIIEBOOB.
2. OO0uIre MpOMEXYTOUHBIC IIPOTYKThI 0OMEHA BEILIECTB.
Jla6opaTopHoe 3ansTue Ne 16
B3anMocBs3b 00MeEHa BEIIECTB B OpraHU3Me U OHOPETyJIsIiis 0OMEHa BELIeCTB

Bomnpocs! u 3aganus
1. AxTyanu3anus 3HaHUH.
2. B3aumocBsa3p oOMeHa OeNIKOB, KHUPOB M yriieBooB. OOIIKe MPOMEKYTOYHBIC MPOAYKTH 0OMeHa BelecTB. Hamncanne XMMHUYECKUX
IpEeBPALEHUH COITacHO CXEeM NIPOTEKAaHUs XMMUYECKUX PEeaKIUil.
3. [To6op BONPOCOB ¥ 3a/JTaHUH 10 OHOXUMHH B paMKaX MPeAMETHON 00JIaCTH OHOJIOTHH JUIS yUaIuXcst 6a30BOTO U YTIYOJICHHOTO YPOBHS
00yueHHMs I ¥ IPeIMETHBIX Pe3yIbTaToOB 00YUeHHUS;
4. AHanu3 METOAUK NPOBENCHUS JEMOHCTPALMOHHBIX OIBITOB U Ja0OPAaTOPHBIX pabOT Ha ypoKax OMOJOTWH IPU M3YYEHUH BOIPOCOB
OMOXUMUH.

JlabopatopHoe 3aHsiTue Ne 17

KoHTposbHOE 3aHATHE 110 pa3femy 2

Bompock! u 3aganus
1. AkTyanu3anus 3HaHUH.

2. KommproTepHO€ TECTHPOBAHKE TIO pa3iemy 2.
3. [TcbMeHHast KOHTPOJIbHAsE paboTa 110 BapHaHTaM C PACUETHBIMU 3a/IaHHSIMU.

5.2. Conep:xanune caMoCTOATEILHONH PadOTHI 1O JUCHHUILIUHE (MOAYJTIO)

Conep:xaHue 00513aTe/IbHON CAMOCTOATE/ILHOI Pa0OTHI 1O JUCHUIIJIMHE

Ne n/n TeMbl JUCHUIIHHBI Cojaep:kanne caMoOCTOSATEIbHOI paGoThI TITpoAyKTbI NeATeNLHOCTH

1 Buoxumus kak Hayka. CocraBieHue KOHCIIEKTa TEMBI. Pabora ¢ TepMuHamu,

Brinmonnenue TectoBoro 3agaHusl. COCTAaBJICHHBIN KOHCIIEKT.
BrInosHeHHBIN TECT.

2 benku: obmas Boimonnenune 3amaHuii Ha BbUIBICHUE (u3uKo- | PemeHHble U opopMIICHHBIE
XapaKTepUCTHUKA, XUMHYECKUX OCOOCHHOCTH aMHHOKHCIIOT M OEJIKOB; | 3aJaHHMs 110 TeMe
CTPOEHUE, CTPYKTYPBHI, cocTaBieHue GOpMyIT NENTHIOB U3 MPOTEUHOTCHHBIX
CBOWCTBa, AMHHOKHCIIOT, YCTaHOBJICHHE (DU3UKO-XUMUIECKOMH
Kk1accupukanus, GyHKIUU | XapaKTePUCTUKH (cymMmapHbIii 3apsg,

N303JIEKTPUYECKast TOYKa, MEPEMEIICHHE B Pa3HBIX
cpenax) no ¢popmysam MenTHOB.

3 HyxenHoBble KUCTOTBI: Boimonnenune 3amaHuii Ha cocraBieHue KerodopM | Pemennsble u opopmileHHBIE
o0111ast XapaKTepUCTHKa, A30THCTBIX ~ OCHOBaHWs,  (OPMyJd  HYKJICO3WIOB, | 3aJaHUs IO TEMe
CTPOEHUE, CTPYKTYPHI, HYKJICOTHIOB; 00pa3oBaHHe MOJIMHYKICOTUIHBIX Ienen
CBOWCTBa, GYHKIUH JIHK un PHK, BO3HHMKHOBEHHE BOJOPOAHBIX CBS3CH B

KOMILIEMEHTapHBIX 11apax a30TUCTBIX OCHOBAHMIL

4 YrneBozpl: obuias BoimonHenue 3amaHuii Ha OTpaXKeHHWE cTpoeHus, | PemieHHble u oopmieHHbIE
XapaKTepUCTHUKA, olnpeJiesieHne (bU3UKO-XUMHYECKUX CBOWCTB | 3aJaHMs IO TEME
CTpOCHHUE, YIJIEBOJIOB.

KJaccupuKams,
CBOWCTBA, (QYHKIIUH.

5 Jlununer. dusnko- BoinonHeHnne 3amaHuii Ha cocraBieHde (¢opmyn | PemieHHbIe 1 0OpMIICHHBIC
XHUMUYECKHe CBOICTBa U NPOCTBIX ¥ CMEUIAHHBIX TPUIJIMLEPUIOB;, peakuuid | 3aJaHus 10 TeMe
PEaKLUU ONPEACIICHUS rugpommza  TpurmunepunoB B JKKT,  cunresa
JIMIHTIOB. TPUIJIMLIEPHIOB.

6 BuramuHsl 1 X poJb B Cocrapnenne TaOIHIBl «XapaKTepUCTHKA XUPO- U | 3aroJHeHHas TabIHuna
oOMeHe BeIeCTB. BOJIOPACTBOPUMBIX BUTAMHUHOB)Y
XapaKTepucTHKa KHUPO- U
BOJIOPACTBOPUMBIX
BUTAMUHOB.

7 DepMeHTHI: CTpOEHHE, BeimonHeHue 3amaHuii Ha onpezeieHHe KiaccoB | PerieHHbie u oopMIieHHBIE
MEXaHHU3M JeHCTBUS. (epMEHTOB, y4acTBYIOIMX B Ipolieccax OOMEHa | 3aJaHus [0 TeMe
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T'opmoHsl, 001mas
XapaKTePUCTHUKA.

BEILECTB.
BeinonHeHne 3aaHuii Ha 0TOOpaXKEHUE TEPBUYHOMN
CTPYKTYpBI NENTUAHBIX TOPMOHOB.

8 OOMeH BelecTs U BrimonHeHne 3aiaHnii Ha paccMOTpeHue mpoueccoB | PemreHnsie n opopmieHHbBIE
sHepruu. buoxuMuyeckue | riMKonIu3a, a’poOHOrO  pacraza  IIIIOKO3bL, | 3aJaHUs [0 TEMe
MIpeBpaIIeHHs YTIEBOIOB WHAKTUBALlUU [1BK, UKJIa Kpeoca,
B OpraHHU3Me YeJIoBeKa neHro30¢ocdarHoro nKKIa U T.11.
9 OOMeH TUIUI0B, BrimonHeHne 3aiaHnii Ha paccMOTpeHue mpoueccoB | PemreHnsie n opopmieHHbIE
HYKJIEMHOBBIX KUCJIOT pacraja riMLepruHa 1 )KUPHBIX KUCIIOT Ha KJIETOYHOM | 3a/laHus IO TeMe.
YPOBHE; pacnajia U CUHTE3€ HYKJIEHHOBBIX KHCIIOT.
10 T'unponns 6enxos. CocraBieHnue JUHaMU4ecKoro nocoous «bruocunres Co3gaHHOe TMHAMUYECKOE
Buocuntes 6enkos. Oenka Ha MPUMEpPE TPUTIETITUAAY. nocobue «buocunres Oenka Ha
npuMepe TPUIEeNTHIA»
11 Boanslii 1 MUHEpaJIbHBII BrinosnHeHue 3a1aHui Ha pacCMOTpeHuUe IpoueccoB | PemieHnble 1 opopMieHHbIE
obmeH. buonornueckoe B3aMMOCBSI3U 0OMEHA BEIECTB B OpraHU3Me. 3aJaHuA IO TeMe
okucienue. BzanmocBsazp | [TonOop Bompocos u 3agaHny 1o OMOXUMHHM B paMkax | Karaior 3agaHuii u BOIIpocoB 1o
oOMeHa BEIECTB B MpeMETHOH 007acT OWOJIOTHHM JUISl  yJal[uxcs | OMOXMMHH IJIS IIKOJBHOTO Kypca
OpraHu3Me 6a30BOro u yriryOJI€HHOTO YPOBHS OOY4eHHUS Ul U | OMOJIOTHH.
MPeIMETHBIX Pe3yIbTaTOB O0YUEHHS;
BbrInonHeHre TECTOBOTO 3a1aHuUsI. BrInonHEHHBIH TeCT.
Copep:xaHue caMOCTOATEIbHOM PadoTHI 10 AMCHHUIIJIMHE HA BHIOOP
Ne i/ TeMbI TUCIUIINHBI Copaep:xaHue caMOCTOSITEIbHOI PadoThI MpoxyKThI AesATeLHOCTH

JIro6as Tema Ha BBIOOD
CTyIeHTa

AHanu3 y4eOHIKOB OMOJIOTHH, HAIIPABICHHBIH Ha
BBISIBJICHHE BOIIPOCOB OMOXMMHUH B IIKOJILHOM Kypce
Ouosoruu.

Pa3paboTka IuIaKTHIECKUX KapTOUEK IO BOIPOCOB
OMOXHUMHH B IIKOJILHOM Kypce OHOJIOTHH.

IMonbop 3ananuii mpoOIEMHOTO XapaKTepa npu
U3y4YCHHHU BOIIPOCOB OMOXUMHH B IIKOJILHOM Kypce
ononoruu.

Pa3paboTka KOHCIIEKTa ypOKa M0 U3yYCHUHU
BOIPOCOB OMOXUMHHU TIPU 0A30BOM HIIH
YrI1yOJICHHOM YPOBHSX 00y4YeHHs: OUOJIOTHU
Pa3paboTka MyJIbTUMETUIHBIX TPE3CHTAIHI B

paMKax JaHHOU TeMbI

CpaBHUTENBHBIN aHaIN3
yueOHUKOB OHMOJIOTHH (HE MeHee 2).
Pa3paboTaHHble  AUIAKTHYECCKUC
KapTOYKH.

Karamor 3amanmit mpoGiemHOTO
Xapakrepa.

KoHcnekt ypoka ¢ u3yueHHeM
BOIIPOCOB OMOXUMUH

Co3znanHas TMpEe3CHTalMs 110 TEME.

5.3.00pa3oBaTe/ibHbIE TEXHOJIOTHH

Ipu opraHu3ay U3y4eHHs] TUCIUILIHHBI OyAyT UCIIOIB30BaHBI CIEAYIOIINE 00pa30BaTelbHbIE TEXHOIOTHU:
UHPOPMAIIOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTUH, TEXHOJIOTHS OPTaHU3alNU CAMOCTOATEILHON pabOThI, TEXHOJIOTUs
pediekcHBHOTO 00YUYEHUS, TEXHOJIOTUS MOAYJIFHOTO 00yYEHH S, TEXHOJIOTHS UTPOBOTO O0YUESHHUS, TEXHOJIOTHH TPYIOBON
JTUCKYCCHH, HHTEPAKTHUBHBIC TEXHOJOTUHU, TEXHOJIOTHS ITPOOIEMHOr0 00y4eHNUs, TEXHOJIOTHSI OpraHU3aluu
y4eOHO-HCCIIeI0BATENbCKOM NEesITeNbHOCTH, TEXHOJIOT sl IPOEKTHOTO O0YUYEHUs], TEXHOJIOT Ul Pa3BUTHsI KDUTHYECKOTO MBIIUICHHS.

5.4. Texymmii KOHTPOJIb, IPOMEKYTOYHBII KOHTPOJIb M IPOMEKYTOYHAS ATTECTALUS

bannbHO-pedTHHTOBas KapTa AUCUUILIMHEI 0(hOpMIIeHa KaK NPUIOKEHHE K paboueil mporpaMMe JUCIUIUINHEL.
@oH/T OIIEHOYHBIX CPECTB AN IIPOBEACHNS MPOMEKYTOTHOI aTTECTAIMH 00YJarOMUXCA 110 AUCIUILTIHE 0(DOPMIICH OTAETbHBIM

JIOKYMEHTOM.

6. YHEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHUE

AUCHUTIIIUHBI

OO0HoBJIsIETCH NPU HEO0XOAUMOCTH B TeYeHHe BCero Cpoka o0yueHus1 6e3 nmepeyTBep kieHus padoyeii MporpaMmbl

6.1. Pekomenayemas JinTepatypa

6.1.1. OcHoBHast TUTEpPaTypa

ABTOpBI, COCTaBUTEIH

3arnaBue, CChITKA Ha DIIEKTPOHHYIO OHOIHOTEUHYIO CHCTEMY

W3narenbcTBO, TO

JI11.1 |C. ©. Augpycenko, E.|Bbuomormdeckas xumust : yueOHO-MeToamdeckoe nocodue / CeBepo-|CtaBponons Cesepo-
B. Jlenucenko Kagkasckuii Gpenepanbubiii yausepceureT. — 131 c. : Tabi. — Pexxum|KaBkazckuii denepanbHbIil
JocTyma: o TIOATIACKE. - URL:|ynuBepcuter (CKOY), 2015.
https://biblioclub.ru/index.php?page=book&id=457874. -
BubGsmorp. B KH. — TeKCT : 31€KTPOHHBII.
6.1.2. JlonosiHNTEIbHAS JTUTEPATYpPa
ABTOpBI, COCTaBUTEIH 3arnaBue, CChIIKA Ha 3JIEKTPOHHYIO ONOIMOTEUHYIO CUCTEMY WznarenscTBo, ron
J12.1 |Topuakos 3.B., OCHOBBI ~ OMOJIOTHYECKOH — XMMHH yuebHOe  mocobue: |CraBpomnons : CTaBpONOIBCKHH
baramaes b.M. , [OnexTponHbIit pecypcl]. -|rocynapcTBeHHBIN arpapHBbIi

®enora H.B. , Opobery
B.A.

URL: http://biblioclub.ru/index.php?page=book&id=484922

yHusepcurert, 2017. - 208 c.
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J12.2 |XKykoBa, A.T. Xumust OUOJIOTHYECKU aKTUBHBIX BEILECTB : IPUPOJHbIE U Mocksa : Jlupexr-Menua, 2022.
CHUHTETHUYECKHE aHTUOKCHIAHTHI : yueOHuK : [16+] / A. T'. )KykoBa,
JI.T. T'opoxona, T. I'. CazonroBa. — 120 c. : ui., cxem., Tabm. —
Pexxum moctyma: Mo moJmucKe. —

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

SJICKTPOHHEIN

6.2 Ilepeyens MporpaMMHOro odecrneyeHust

- Acrobat reader DC

- Dr.Web Desktop security, Dr.Web Server security

- GIMP

- Moii oduc, cepBucsl Sunexc 360 nist oOpazoBanus (mouta, Aunekc Juck, Aunexc Tenemoct, Sunexc nokymentsl, Kanennapp)

- MHoro¢yHKIMOHaIbHbIH cepBuc 0OMeHa nHbopManueil Max

- Apxusarop 7-Zip

- bpaysep fnnekc mis opraauzanmii

6.3 Ilepeyenb nHGPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, TPO(ecCHOHATBHBIX 023 JAHHBIX

- OBC «YHuBepcuterckas OMOIMOTEKa OHIIANH)

- Bassl mannbix Springer eBooks

- Enunoe comeprxanwe obmiero odbpazosanus https://edsoo.ru/

- bubimoreka nnugpoBoro o6pazoBaTebHOr0 KOHTEHTa hitps:/mMonypoku.pd/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JTUCHUIIJIMHBI (MOAY JI)

7.1|HanmeHoBaHHE CIIENHATBHOTO TIOMEIIEHHS: YaeOHast ayAUTOPHUS IS TPOBEACHUS 3aHATHH JIEKIIMOHHOTO THIIA,
J1a00PaTOPHBIX 3aHATHH, MHIUBUYaIbHBIX KOHCYIbTAIUM, TEKYILIIET0 KOHTPOJIS, IPOMEXYTOUHON aTTecTaluy, ¥ 4eOHo-
rccie0BaTeNbcKast JadopaToprst O0TAaHUKH U SKOJIOTHH pacTeHuid. OcHameHHoCTh: JlaboparopHoe 000pyJOBaHNE
(IITaTUBBI, CIUPTOBKY, MUHLIETHI, IIEAapOBAJIbHbIE UIJIBI, IPEAMETHBIE U IIOKPOBHBIC CTEKJIA, BEChI, BAHHOUKHU, aCOECTOBbIE
CeTKH, nanetku), JlJaboparopHas nocyzaa (IpoOHPKH, KOJIOBI, XHMHIECKUE CTaKaHbl, MEPHBIE IWIIMHIPHI, BOPOHKH, IIUIIETKH,
yamku ITetpu), O6opynoBanue 1y yueOHbBIX IPAKTHK (repOapHble MaNKy, KONan-Ku, JTyIbl, TepOapHble ceTkH), MUKpOCKOII-
20mt., MUKpOCcKOon OUHOKYJISpHBIN- 1 11T., Bans komOuHupoBanHas- 1mt., CteHabl yueOHbIe-411T., HaTypanbHbie 00bEKTHI
(KOMHATHBIC paCTEeHUS, repOapHH, BIKHBIE MPENapaThl, KOJUICKI[HH TUIOIOB U ceMsiH )-81T., i300pa3utensHbie mocoous
(Tabsuibl, MOJeNH, MYJISDKH)-811T., MenoBas nocka-1mr., KommiekT yuebHoi mebenn

7.2|HaumeHOBaHME CIICIMATIBHOTO MOMEIICHHS: MOMEIICHHE /Il XPaHEHHS U MPO(UIAKTHIECKOTO 00CITYKHBaHUS Y1eOHOTO
obopynoanusi, JlabopanTckas kadeapsl OUOJIOTHHU, SKOJIOTHH U MeTOIUKH 00yueHus. OcHameHHocTh: HoyrOyk- 1.,
[Ipoexrop-1mr., Dxpan-2mr., [Inakarer, Tabmuier, Buneomaraurona, Peaktuser, MUKpOCKOTIBI

7.3|HaumeHoBaHuUE CIIEIMaIbHOTO MOMEIICHHS: TOMEIICHHE ISl CAMOCTOSTENbHON paboThl, YnTanbHbli 3a1. OCHAIEHHOCTS!
MK-41T. ¢ BO3MOKHOCTBIO MOJKITIOUEHHS K ceTH «HTepHeT» H 00ecriedeHreM JOCTYIIa B JJIEKTPOHHYIO HHPOPMAMOHHO-
oOpazosatenbhyto cpeny CI'CITY, ITuceMennsiii cron-4 wr., [Tapra-2 mr.

8. METOAUYECKHUE YKA3AHMSA IO OCBOEHUIO JTUCHUIIJIMHBI (MOIY JI5)

Pabota Ha/1 TEOPETUUECKAM MaTEPUATIOM ITPOUCXOJHUT KPATKO, CXEMaTHIHO, TIOCIIEJOBATENFHO (PUKCHPOBATH OCHOBHBIE ITOJIOKEHHS,
BBIBOJBI, (DOPMYIUPOBKH, 0000IIEHHS; TOMEUaTh BasKHbIE MBICIIH, BBIICIIATH KIIOYEBBIE CI0Ba, TEPMUHBL. [IpoBepKa TEpMUHOB,
TIOHATHH € IOMOLIBIO SHIUKIIONE NN, CIIOBapel, CIPABOYHHKOB C BBITMCHIBAHUEM TOJKOBAaHHH B TeTpanb. O003HAYHUTH BOTIPOCEHL,
TEPMUHBI, MaTEPHUAJI, KOTOPBIH BBI3bIBAET TPYJHOCTH, IOMETUTH U MIONBITATHCS HAWTH OTBET B PEKOMEHIyeMoH uTeparype. Eciu
CaMOCTOSITEIEHO HE YAaeTcs pa3o0paThcs B MaTepuale, Heo0X0QuMo c(hOPMYIHPOBATE BOIIPOC U 3aaTh MPENOAaBaTENIO.

ITpopaboTka paboueil mporpaMMBbl JUCHUIIIMHEI, yAEsIs 0c000€ BHUMAHUE LIEJSM U 3aadaM, CTPYKType U COAEPKAHUIO TUCIUIUIUHEL.
KoncnexkrupoBanne HCTOYHHUKOB, ITOJITOTOBKA OTBETOB K KOHTPOJILHBIM BOIPOCAM, IPOCMOTP PEKOMEHLyeMO# JTUTeparypsl, pabora ¢
MH()OPMAIIMOHHBIMHU HCTOYHUKAMU B Pa3HBIX opMarax.

Taxoke B mporecce M3y4eHus! JUCIUIUIMHBI METOIMUECKHE PEKOMEH IAIIMU MOTYT OBITh W3JJaHbl OT/ICJIbHBIM JIOKYMEHTOM.
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IIpunoxenue
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, ¢ COOMIOEHUEM BCEX 3TAllOB UIIU «'uaponus HykieonporenHoB. OOHapyXeHHEe
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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Bvinoanenue 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 GpopMyiTy rekcanenTHaa i3 aMHHOKUCIIOT Pa3HBIX KIACCOB, 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 MONHas GU3UKO-XHUMHYECKas XapaKTepUCTHKa — 2 Oana;
BEPHO BbINoyIHEHB! He MeHee 70 % 3ananust — 1,5 6anna; BeimonHeno mexee 50 % ,
(hopMyIIBI TPUIIETITHIOB COCTABICHBI BEPHO, TPUIIENITUIBI HA3BaHbI, (PH3UKO-XHUMHUUESCKAs
XapaKTePUCTHKA COJICPIKUT HETOUHOCTH WK He BepHa — 1 Gas.

Maxcumanvnoe Konuuecmeo 6an106 3a BBIIIOIHEHUE 3aJaHUs — 2

Munumansroe xonuuecmeo 6anios 3a BHIIONHEHUE 3a1aHus — 1

3. Hanutmre opMybl KeTo-GpopM a30TUCTHIX OCHOBAHHH, YpaBHEHHUsT 00pa30BaHuUs
HYKJICO3H/IOB U HYKJICOTH/IOB, BXOIAIIHMX B cocTaB JJHK.

Kpumepuu oyenku: Bce 3ajaHne BBITIOJIHEHO BEpHO — 2 Oalia; 3a1aHUE BHINOJIHEHO B
oowveme He Menee 70 % — 1,5 Gaut; 3amaHue BBIIONIHEHO B 00beMe He menee 50 % — 1
Gamn.

Maxcumanvroe Konuuecmeo 6an106 3a BBIIOIHEHUE 3aJaHUs — 2

Munumanvroe xonuvecmego 6anios 3a BHITIONHEHUE 3a1aHus — 1

4. Hanmmmure (GopMysIbl MOHOCAXapUI0B (TIIIOKO3bI, GPYKTO3bI, pUOO3bI , 1€30KCHPHO03bI),
JcaxapuioB (MaJIbTO3BI, JTAKTO3BI M Caxapo3bl), HOJINCAXaPHAOB (KpaxMmall, TITHKOTEeH).
Hanumire ypaBHeHUS peakyii THAPOJIN3a TUCaXapua0B U MOJHCaXapHIOB.

Kpumepuu oyenxu: GopMyIbl yriieBoJI0B U ypaBHEHHs PEaKLUi TUIPOIINM3a HAITMCAHbI
BepHO — 2 0asia; 3aJanue BEIMOTHEHO B o0beme He MeHee 50 % — 1 Garm.
Maxcumanvhoe koruuecmso 6ann06 3a BBIOTHEHHE 3aJaHUS — 2

Munumansroe xonuuecmeo 6anios 3a BHIIONHEHUE 3a1aHus — 1

5. CocraBbTe Bce BOZMOXKHBIE (POPMYITBI TPHTIIMLIEPUIOB, B COCTaB KOTOPBIX BXOJST
CJIeYIOIINE KUCIIOTHL: @) JIAypUHOBAs; 0) MaJbMUTHHOBASI U OJICHHOBAS; B) CTEApUHOBAS U
MHUPHUCTHHOBAS; T) MUPUCTHHOBASL, JIMHOJICBA, JIMHOJICHOBAs. J{aiiTe UM Ha3BaHMS, KAKUMHU
(U3MYECKUMH CBOMCTBAMY OHU OYAYT XapaKTepH30BaThCS?

Kpumepuu oyenxu: GOpMyIbl TPUTIULEPUAOB COCTABICHBI BEPHO, BELIECTBA Ha3BaHEbI,
BEPHO YKa3aHbl HU3UIECKHE XapaKTEPUCTHKHU KUPOB — 2 Oaina; GopMyIbl TPUITIHLEPUIOB
COCTaBJICHBI BEPHO, B Ha3BaHUAX KHUPOB €CTh HEAOUETHI, HE YKa3aHbl (PH3MIECKHE
XapaKTePUCTHKH KUPOB — 1 Oar.

Maxcumanvroe xonuyecmeo 6ani06 3a BBIIONHEHNE 3a0aHUS — 2

Munumanvhoe koruuecmeo 6an106 32 BBIIOJIHEHHE 3a1anust — 1

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

Obpazosamenvhvle pe3ynbmamol.

3HaeT MpeaMeT U3yYeHUs] OHOXUMHUHU; OHOXUMHUYECKYIO
TEPMHUHOJIOTHIO; METO/[bl OHOXUMUYECKOTO aHaJH3a.
MonekynspHble OCHOBHI kU3HU. Heopranmueckne
BEILECTBA, NX 3HAUCHHE. AMUHOKHUCIIOTEI, CTPOCHUE,
Ki1accuuKanus, 00pa3oBaHue MENTHIHOHN CBSI3H.
I'naBHBIC KJIacChl OMOOPTaHMYECKUX COCTUHEHUI: OeNKH,
HYKJIEHHOBBIC KUCIIOTBI, YIIICBOIBI, IUIUIBI: CTPOCHHE,
(usnyecKkue U XUMUYECKHE CBOWCTBA, QYHKITHH.
Buonormyeckn akTUBHBIE COSTMHEHUS: (PEPMEHTHI,
BUTaMHHBI, TOPMOHBI, — CTPOEHHE, HU3UIESCKUE U
XAMHYECKHE CBOMCTBA, (GYHKIIMU KaK OHOPETYIIATOPOB.
AT® u npyrue HU3KOMOJIEKYISIPHBIE OPTaHUYECKHE
BEIIECTBA KJIETKH: CTPOCHUE, (YHKIIUH.
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HAIpaBJIeHHOCTH (Ipodis) «buonorus» u «Xumus»
PaGouvas nporpamma AuCHUIUTHHBL «brHoOrHyuecKas XUMHUsD)

6. [TpuBecTH MPUMEPHI XUMUYESCKHUX PEAKIIUH 10 KilaccaM (epPMEHTOB: OKCHIIOPEIYKTaX,
TpaHdepas, Tuapoas, inas, THAPOTa3, CHHTETa3.
Kpumepuu oyenxu: npuBeieHO HE MEHEE OJTHOTO MPUMEpa XUMUUECKUX PeaKIii 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

MaxcumanvHhoe koruuecmeo 6aiios 3a ayOUmopHyto pabomy
Munumanvroe Koruuecmso 6aui08 3a ayOumopHyo pabomy

CamocrosrenpHas pabora
(crienanbHbIe 00s13aTeNbHBIE POPMBI)

3anonnenue mabauyol:
OCHOBHBIE JTAITBl Pa3BUTHsI OMOXMMHH U CTAHOBJIEHHE €€ METOI0JIOTHA

Jatsl CoObITus @®.1.0. yuensIx

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) U30-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 TPUTIHLIEPUIA.
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.
Buonornueckn akTUBHbBIE COETUHEHUS: (GEPMEHTHI,
BUTAaMHHBI, TOPMOHBI, — CTPOEHHE, HU3UIECKUE U
XUMHUYECKUE CBOUCTBA, (PYHKIMH KaK OMOPETYIATOPOB.
AT® u npyrue HU3KOMOJIEKYJIIPHbIE OPraHUYECKHE
BEIIECTBA KJICTKH: CTPOCHUE, (YHKIIUH.
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HAIpaBJIeHHOCTH (Ipodis) «buonorus» u «Xumus»
PaGouvas nporpamma AuCHUIUTHHBL «brHoOrHyuecKas XUMHUsD)

9. Hanumure ypaBHeHHE peakiuii 00pa30BaHUs aICHUIOBOW KUCIOThI, TAMUHOBOM
KHCJIOTBHI.

10. Hanumute CTpYKTYpHYIO opMyIy (parMeHTa NONMUHYKICOTHIHON [ETOYKH

— ATTLY — . VkaxknuTe nociae10BaTeIbHOCTh HYKJICOTHIOB B KOMIZIEMEHTAPHOM MY
(parmenTe.

11. Mokaxwure coenuHenne HykneotunoB IM® u [IM® B nenu THK.
Maxcumanvnoe Koauuecmao 6ani08 3a camocmoamenvyio pabomy (cneyuanvhvie
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 (YrJIeBOABL, JIUINABL, BATAMUHBI, TOPMOHBI) B IPEATI0KEHHBIX 00BEKTax.

Obpazosamenvhvle pe3ynbmamol.

3HaeT mpeaMeT u3ydeHHsT OMOXUMUH;, OMOXUMHUYECKYIO
TEPMHUHOJIOTHIO; METO/IbI OMOXUMHUYECKOTO aHAIN3A.
MonekynspHble OCHOBHI xkHu3HU. Heopranmueckue
BEIIECTBA, UX 3HAUCHHE. AMUHOKHUCIIOTBI, CTPOCHHE,
Knaccuukanus, 0Opa3oBaHUe MENTUAHON CBS3H.
I'naBHbIC KI1acchl OMOOPraHUYECKUX COCTMHEHUI: OeITKH,
HYKJICMHOBBIE KHCIIOTBI, YTJI€BOAbIL, JIUIUIBL: CTPOCHUE,
(usnUecKkne U XUMUYECKUE CBOMCTBA, (PYHKIINH.
buosorinueckn akTUBHBIE COSTMHEHHUS: (PEPMEHTHI,
BUTaMHHBI, TOPMOHBI, — CTPOCHHE, PH3HICCKUE U
XMMHYECKHE CBOICTBA, PYHKIIMU KaK OMOPETYIISITOPOB.
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HAaIpaBJIeHHOCTH (TPOGuIb) «BromOrus» 1 «XUMUsS»
P’d(’)()‘[‘d}l nporpaMma JUCHUITIIIMHBI «buonoruueckass XuMus»
Kpumepuu oyenku: 2 6anna — KaueCTBEHHAs PEaKIUs Ha JI0Ka3bIBAEMOE OPraHUIeCcKoe AT® u npyrue HU3KOMOJIEKYISIPHBIE OpTaHHYECKHe
BEIIIECTBO MPOBEJICHA CAMOCTOSTENBHO, C COOI0ICHHEM TpeOOBaHHit K paboTe ¢ BEIIIECTBA KJICTKH: CTPOCHHUE, (DYHKIIUH.

XHUMHYECKUM 000pyIOBaHHEM, IPaBUIbHO oopmieHa; 1,5 6amia — kaueCTBEHHAsI peaKIys
Ha JI0Ka3bIBAEMOE OPraHUYECKOE BEIIECTBO MIPOBEICHA CAMOCTOSTENBHO, C COOII0ICHHEM
TpeOOBaHHiA K paboTe ¢ XUMHUYECKHM 000pYAOBaHHEM, 0OPMIICHA B HEKOTOPBIMH
ommbOkamu; 1 6an — kaueCTBEHHas peaKilys Ha JOKa3bIBAEMOE OPraHMIeCKOE BEIIECTBO
HPOBECHA HE CAMOCTOSITEIBHO, TOTPEOOBATACH KOHCYIBTAIMS Y IPEIIOJaBaTEIs.
MaxcumanvHoe Koruuecmeo O6aiios 3a KOHMPOIbHOE MEPONPUSMUE NO NEPEOMY MOOYIIO —

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 BeleCTB U IJHEPTUM: OCHOBBI OMOXMMHYECKHX NMPOLECCOB, B3aUMOCBSI3b 00MeHa 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 — MaTepuall OAHOIO MpeBpalieHus yri€eBoaoB B OpraHu3Me 4CJI0BCKa»
BOIIPOCa U3JIOKEH JOCTATOYHO ITOJIHO IIPUMCHAKOTCS OHOXHUMHUYECKHE TCPMHUHBI, BOSMOXXHO «ObMeH JIAIIA 0B, 6€JIKOB, HYKIJIICUHOBBIX KHUCIIOT)

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

MPUMEHSIOTCS] OMOXMMHUUECKHE TEPMUHBL; €CTh PEIUIUKH IPU PACCMOTPEHUU APYTHX

BOIPOCOoB; () a1 — MaTepHal H3I0kKeH OYeHb KPaTKO, IPUMEHEHBI OHOXUMIUIECKIe 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 xonuvecmeo 6anios 3a ydacTue B ceMuHape — 1 OPraHMYECKHX BEIIECTB: OEKOB, YTJICBOJIOB, JIUIIHIOB,
Buinonnenue 3adanui: HYKJIEMHOBBIX KHUCJIOT B OPraHU3Me POKApUOT U

1. HanmmuTe cTpykTypHYIo GopMyily CIEIYIOIETo NeNTHIA: Cep-TUP-TIU3-MeT-TIIy-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 NeNTUIbI 0JIy4aroTcs IPU BO3EHCTBUY XMMOTPUIICHHA Ha
TIOJIMIICTITH]], UMCIOLIUI EPBUYHYIO CTPYKTYPY: DIH-(PeH-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 6aJyIOB — TPABHIBHO BBIMIOJTHEHEI BCE 3a/IaHUS U PUHSITO yIacTHE
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/IaHUi, HO €CTh HEJJOYETHI, IPUHITO yJacTHE 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 OKUCIUTEIbHOM JIE3aMUHUPOBAHUM 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 1eKapOOKCUINpOBaHUs Ha3BaHHBIX aMUHOKHUCIIOT
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 ypaBHEHUS PEaKkLUi II0 cXeMaM:

a) TPHUIIHIEPU] —  JIUIIHUIEPUT,

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

r) rmunepopocpar —  1,3-mudI'K;

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

docharunnast kucoTa;
TPUIIAIEMHUTHH;
—  TpHUCTEapuH;

3) ammi-KoA —  OJEHHONMHOIIEHOCTEAPHH;

n) kanpoHun-KoA —  neruapoxanpoHun-KoA;

k) ametmwi-KoA + CO;
6. CocraBuTth TuHaMHYecKoe mocodue «brnocuHTes Oerka Ha IpUMepe TPHIETITHIAY.

—  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 camoCmosImensHyo pabomy (cneyuaisHoie
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»

«Bonnblif 1 MUHEpanbHBIA 00MeH. bronoruueckoe
OKHCJICHHE)

«B3anMocBs3b 1 OHOperyJsIys 0OMEHa BEIIECTB B
OpraHu3Me»

Obpaszosamenvhivle pe3yibmamol.

3naet: Kiierounslii MeTabonn3M: OCHOBHBIE TyTH OOMEHa
BEIIECTB, MPOIIECCHI pacraja U CHHTE3a OCHOBHBIX
OPTaHWYECKHX BEIIECTB: OSIKOB, YTIEBOIOB, JIUITHIOB,
HYKJIEHHOBBIX KHCJIOT B OpraHU3Me MPOKAPHOT U
9YKapHOT; CIOCOOBI pacueTa sHepreTruyeckoro 3¢ dhexra
MPOLIECCOB KaTaboI3Ma, BEIPaXKaeMOT0 YHCIIOM MOJIEKYIT
ATD

CamocrosrenbHas paboTa
(cenmanbHble GOPMBI Ha BEIOOD
CTyIIeHTa)

IIpeanaraeTcs BBITOJHUTH OJHO 3alaHUE Ha BHIOOD.

1. IIpoBecTy aHann3 y4eOHNKOB OMOIOTHH, HANPAaBICHHbIH Ha BBISIBJIICHUE BOIIPOCOB
OMOXMMUH B IIKOJILHOM Kypce OMOJIOTHH.

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

3. ITono6parp 3aganus MpOOIEMHOTO XapakTepa MpH U3y4YeHUH BOIIPOCOB OMOXHUMUU 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
OPraHUYECKHX BEIIECTB: OENKOB, YIIIEBOOB, IUMHUJIOB,
HYKJICMHOBBIX KHCJIOT B OPraHU3ME IIPOKApHUOT U
9YKApHOT; CIIOCOOBI pacdeTa SHepreTHIecKoro 3¢ dexra
TpoIieccoB KaTabon3Ma, BRIPaXKaeMOTro YHCIOM MOJIEKYIT
ATD
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Kpumepuu oyenku evinonnenuss 1-4 3a0anuii: 3a1aHus BBITIOJHEHBI B TIOJIHOM 00beMe
BEPHO — 5 OaIJIOB; 3a/IaHKE BBIMOJHEHO ¢ HE3HAYUTEIBHBIMU OMIMOKaMu — 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, KOJIMUYECTBO ciIaiioB 14-16; 3 Ganna — rpaMoTHOE
odopmienue, coepkaHue COOTBETCTBYET TEMeE, HO HEAOCTATOYHO YETKO CTPYKTYPHPOBAH
MaTepHal, U30bITOYHOCTh caiioB (Oomnee 15). 2 Gasna — npe3eHTanus paspadboTaHa ¢
HapyueHneM opopmileHus (HeT coOmroieHre etnHoo0pasus WpudToB, NPUCYTCTBYET
THIIEPCHUTKA KaK KOMMUPOBAHNE U3 MHETa, MAKCUMYM TEKCTa H T.1.), KOJIMIECTBO CIAI0B
10-12; 1 6ann — npe3eHTanus pa3paboTaHa ¢ HapyluieHneM opOopMIICHHUS (HET COOI0IeHNE
eIMHO00pa3ust MPUPTOB, MPUCYTCTBYET THIIEPChLTKA KaK KOMMUPOBaHKE U3 UHETA,
MaKCHMYM TEKCTa U T.J.), KOJIMYECTBO CIAiI0B 5-6.

Maxcumanvnoe konuuecmao 6annos 3a BEIIOJIHEHUE 3a1aHus — 4

Munumansroe xonuuecmeo 6anios 3a BblIoNHEeHUe 3ananus — 0

Maxcumanvroe Konuwecmao 6ai08 3a camocmosmenvhyio pabomy (Ha evloop cmyoenma)
-4

Munumansroe Koruuecmeo OAI08 3a CaMOCmoamenvHylo pabomy (Ha evlO0p cmyoenma) —

0

KOHTpOJIBHOE MEPOIIPHUSTHE 110 Pa3ziely

Buinonnenue sapuamugnvix 3a0anuii.

1. Oxapakrepu3yiiTe 0OMEHHBIE IPOLIECCHI B OpraHU3Me YeJloBeKa (TIMKOJIN3,
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 U3JI0KeH 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 061HI/IX gepTax, HET AOIyCKa NPUMCHCHUA 6PIOXI/IMI/I‘{CCKI/IC
TEPMHHBI H3 APYTUX T€M, HE OTHOCSIINXCS K PaCKpbIBaeMOMY Borpocy; 0 6am — MaTepuat
H3JI0KCH OYC€Hb KPAaTKO, IPUMCHCHBI 6I/IOXI/IMI/I‘{6CKI/IG TCPMUHBI U3 JPYTUX TEM, HE
OTHOCSAIIMXCS K PACKPBIBAEMOMY BOIIPOCY.

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

Kpumepuu oyenxu: 4 6anna — BpinonHeHo BepHO 17 — 20 3ananuii; 3 Gayia — BBINOIHEHO
BepHO 13 — 16 3amanuii; 2 Gasnsia — BEIIIOIHEHO BepHO 9 — 12 3amanuii; 1 6amt — BBINOIHEHB
BEpHO 8 3aJaHuil 1 MEHEe.

Maxcumanvroe xonuvecmeo 6ani06 3a KOHMPOALHOE MEPONPUAMUEe NO GMOPOMY Pazoeny —
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: OEIIKOB, YIIIEBOJIOB, JIUIIH/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 Oamios — 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 koauvecmeo 6anioe — 56

Crpanuna 18 u3 18



