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Hanpasnennocts (nmpodmis) «bronorus» 1 «Xumus»
PaGouas nporpamMma JUCHMIUTMHBL «BHOXUMMS

IIporpammy cocraBuii(u):
HaauBaiiko Upuna BsiuecnaBoBHa

[pu HaMMUUKM 00YYAIONIMXCS U3 YHCIIA JIUI C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3[J0POBbS, KOTOPBIM HEOOXOAUM OCOOBIH OPSIOK
OCBOCHHS IUCIMIUIMHBI (MOLYJIS), TIO MX JKEJIAHHUIO pa3pabaThiBaeTcs aJlalTHPOBAHHAS K OTPAaHHYESHUSIM X 3/10pOBbs paboyast
nporpaMMa JUCIHIUINHEL (MOIYJIS).

Pabouast nporpamMma AUCIUIUIAHEL

buoxumus

paspaborana B cootBercTBur ¢ ®I'OC BO:

DeznepanbHblil rocy1apCTBEHHBIH 00pa30BaTeNIbHbIM CTaHJAPT BHICILIETO 00pa30BaHUs IO HAIpaBICHUIO NOATroTOBKU 44.03.05
ITenarornyeckoe obpasoBaHue (¢ ABYMS NMpo(UISIMU MOATOTOBKH) (ypoBeHb OakanaBpuata) (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 (npoduns) «buonorus» u « Xumus

yTBepxeHHOro YuénsiM coBeroM CI'CITY ot 25.03.2026 mpotoxos Ne§

Pabouas nporpamma o100peHa Ha 3aceJaHuu Kadeapbl

Xumumn, reorpauu 1 MeTOAUKH UX MPenoJaBaHus

TIportokoun ot 23.06.2026r. Ne 11
3aB. kadenpoii [Tandunosa JI.B.

Havanpuuk YOIT

: ~ H.A. lomanuna
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HanpasnenHocts (npoduiis) «buonorusi» u « Xumusi»

a00yas IporpamMma JUCHUITIMHBI «buoxumusy

1. EJHU U 3AJAYU OCBOEHUSA JUCHUAIIJIMHBI (MOZAYJIS)

Heap u3ydyeHuss AUCUHUILUIMHBI: NPHOOpETEHHE 3HAHUNW M yMEHHH, (OpMHUpYIOIME KOMICTCHIUH IUCIUILTUHBI «BHOXUMUSY,
HEeoOXomuMbIe 1Sl (D(PEKTUBHOTO PELICHHs MEJAroruveckux 3aaad NpodecCHOHaTbHON AEATENbHOCTH B MPEIMETHOH o0iactu
«XuMHS.

3apaun u3yyeHus AMCUHIUIMHBI:

B 00JIaCTH TeAAarOorUueCcKoil e TeTbHOCTH:

- (dhopmupoBanue 0O0IIENPOPECCHOHANBHBIX | MPO(ECCHOHANBHBIX KOMIICTCHIIMH B XOJA€ BBINOJHCHUS 3aJaHuil U
obecrieyeHre KauecTBa yueOHO-BOCIUTATEIBHOTO MPOIIECCa CPEICTBAMHU MPETO/IaBaHusl YIeOHOTO MpeIMeTa OHOXIMHUS;

- U3y4CHHE OCOOCHHOCTEU CTPOCHUS, (PU3UKO-XUMHUECKHUX CBOWCTB, (QYHKIMH OCHOBHBIX OHOOPTaHHUYECKUX COCTHHCHHIA,
CJIArarolyX KHUBbIC OPraHM3MbI IPOKAPUOT U DYKAPHOT;

- U3y4eHHE OCOOEHHOCTEH CTPOCHHUS, (U3UKO-XMMHUYECKUX CBONCTB, (PYHKIMH OHOJOTHYECKH AKTHBHBIC COECIWHCHHIA:
BUTaMHHOB, (PePMEHTOB, TOPMOHOB KaK OHOPETYIATOPOB OOMEHA BEIIECTB JKUBBIX OPraHH3MOB;

- BBISIBIIEHHE 0COOEHHOCTEH OOMEHa BEIIeCTB )KUBBIX OPTaHU3MOB, B3aUMOCBsI3€il 0OMeHa BEIEeCTB.

0o6sacTh NpodeccuonabLHO AesiTe1bHOCTU: 01 OOpa3zoBaHue U HayKa

2. MECTO JUCHHUTIIUHBI (MOAY.JI51) B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

Iukn (pazaen) OIT: |B1 .0.08

2.1|Tpe60|32um;| K NMpeIBapUTeJbHOI MOAT0TOBKE 00y4Yalomerocs:

ConeprkaHne JUCLMIUIMHEI 0a3upyeTcst Ha MaTepHraje, OCBOGHHOM paHee B Kypcax: «{utomorus», «AHaTomus 1 MOpdoorus
pacteHui», «300J10THsI OECIIO3BOHOYHBIXY, «300JI0THs TO3BOHOYHBIX, « DU3HOJIOTHS YellOBEKa U JKUBOTHBIXY», «DPU3noI0THs
pacTeHuiD», « MHKpOOHOIIOTHS C OCHOBaMH BHPYCOJIIOTHIY, «OpraHmdecKast XHMUsD

2.2| AucuumianHbl (MOIYJIM) U MPAKTUKH, JUISI KOTOPBIX 0CBOECHHE TAHHOM TUCHUILIMHBI (MOIYJIs1) HEOOXOAUMO KAK
npeauecTByoIiee:

OcBoeHME JAUCIUITUINHBI SBJISETCS OCHOBOM JIUIS U3yYCHHUS TaKMX KypcoB Kak «I eHeTHKa», «MoleKysipHas OHOJIOTHS ¢ OCHOBAMHU
ouonHpopmaTukn», «BBeneHue B OHOTexHONOTHION, «Teopus sBomronmu», «OO0m@as skonorusy, «ColMaibHas 3KOJIOTHA U
MPUPOAOTIONB30BAHUE) .

3. KOMIIETEHIIAY OBYYAIOIIETOCsl, ©OPMUPYEMBIE B PE3YJILTATE OCBOEHMSI JUCIIATLTAHBI
(MOJLYJIST)

OIIK-8 Cnioco0eH 0CyIIeCTBJISITh MEIArOTHYECKYI0 1esiTeIbHOCTh HA OCHOBE CHENHAIbHbIX HAYYHBIX 3HAHMIT

OIIK-8.1 3naeT: HCTOPUIO, TEOPHIO, 3aKOHOMEPHOCTH U MPUHIMIBI MOCTPOEHHUS ¥ (PYHKIIHOHHPOBAHUS 00Pa30BaTEILHOT0
npoiuecca, poJib 4 MeCTO 00pa30BaHMs B ;KM3HH YeJI0BEKA M 00111eCTBa, COBPEMEHHOE COCTOSIHNE HAYYHOH 00/1acTH,
COOTBETCTBYIOLIEH NMpenoiaBaeMoMy MpeaIMeTy; NPUKJIATHOE 3HAYeHHEe HAYKH; clelu(UuIecKre MeToAbI HAYYHOI0

TMO3HAHUSA B 00beMe, 00ecreYnBaloleM NpenoiaBanne y4edHbIX IPeIMeTOB

3HaeT npeaMeT U3yueHUs: OMOXUMUM; OMOXUMHYECKYIO TEPMHHOJIOTUIO; METOIbI OMOXMMHUUECKOT0 aHa/IN3a. MoJIeKyIIpHbIE OCHOBBI
xu3HA. Heopranwdeckue BemecTBa, WX 3HaYeHHE. AMHHOKHCIOTHI, CTpOEHHE, KIacCH(HUKaIysA, 00pa3oBaHUE MENTHIHON CBSA3M.
I'maBHBIE KIacchl OMOOPTaHUYECKUX COCIUHEHMMN: OENKM, HYKJIEHHOBBIE KHCIOTBI, YIJIEBOIbI, JHUIUABL CTpPOEHHE, (pU3NYECKUE U
XHMHYECKHe CBOUCTBA, (QyHKIMH. bHoNOrnaeckn akTHBHBIC COSIMHEHHS: ()epMEHTHI, BUTAMHHBI, TOPMOHEI, — CTpOSHHUE, (QH3HIecKue
U XUMUYECKHEe CBOIiCcTBa, QyHKIMU Kak OuoperynstopoB. AT® u npyrue HU3KOMOJICKYISIPHbIE OPraHUYECKHEe BELIECTBA KIIETKU:
crpoeHne, (yHKOuH. KieTouHsld meTabomm3M: OCHOBHBIE ITyTH OOMEHa BEIIECTB, NPOLECCH pachafa M CHHTE3a OCHOBHBIX
OPTaHUYECKUX BELIECTB: OENKOB, YII€BOIOB, IUIN0B, HYKIEHHOBBIX KUCIOT B OpraHU3Me IPOKAPUOT U 9YKapHOT; CIIOCOOBI pacueTa
SHepreTnieckoro ddexra mporecco karadoIn3Ma, BEIpakaeMoro 9ucioM Moekyn ATO.

ITK-1. Cnioco6en OCYIIECTBJIATH MEAArOrH4€CKYI0 A€ATC/IbHOCTD 110 peaJu3alun 06pa3OBaTeJ'll>HOF0 nmpouecca 1mo npeamery

IIK-1.1. YMeeT peanu30BbIBaTh 00pPa30BaTeIbHYIO IPOrpaMMy Mo MpeAMETY € YUeToM crnenuGuKy cofepKaHus, MeTOI0B 1
HHCTPYMEHTOB COOTBETCTBYIONIEH 00J1aCTH HAYYHOT0 3HAHUS

YMmeer: IpoeKTUPOBATh YPOKU OUOJIOTHH C OMOXUMHYECKUM COJICPIKAaHUEM.

IIK-1.2. Peanu3yeTt 06pa3oBaTeIbHYI0 IPOrpaMMy Mo MpeAMETY ¢ HCHOJIb30BAHNEM TeXHOJIOTHii MpodeccHoHATbHOMT
AesATeJILHOCTH

YMeer: npoeKTHPOBaTh YPOKHA OMOJIOTHH MO W3YyYEHHIO BOIPOCOB OMOXMMHH C MCIOJIb30BAHHUEM COBPEMEHHBIX 00pa3oBaTeIbHBIX
TEXHOJIOTHH.

4. CTPYKTYPA U COAEP)KAHUE JTUCIUIIJIMHBI (MOAYJIST)

Kon HaumenoBaHue pa3iesioB U TeM /BUA 3aHATHUSI/ Cemectp | YacoB | Hurepakr.
3aHATHS

Pazznen 1. Buoxumust Hayka 0 GMOOPraHUYECKUX BelIeCTBaX U UX
NpeBpaIlleHUSIX.

11 buoxumus kak Hayka. benmku: o0mmas xapakTepuCcTHKa, aMHHOKUCIOTHBINA COCTaB 6 2 2
0€eNKOB, CTPYKTYpHI, QyHKIMH, kiaaccudukanus /JIex/

1.2 Buoxumus kak Hayka. Poilb 1 MecTo OMOXMMHH B LIMKJIE €CTECTBEHHBIX HAYK, B 6 8 0
00y4eHHH XUMUH B COOTBETCTBUH ¢ TpedoBanusiMu GI'OC 000. /Cp/

1.3 Benku: o0mas xapakTepuCTHKa, aMUHOKHUCIIOTHBIH COCTaB OEIKOB, CTPYKTYpBI, 6 8 0
GbyHKIMY, KiaccubuKamys. YpOBHH CTPYKTYPHO# opranu3anuu 6eixos. /Cp/

14 Benku: peakiun ocaxaeHus OenkoB, o0mume u crerduyeckre NBETHhIE PeaKIUK 6 2 2
Ha OeJIKM ¥ CBOOOIHBIE aMHMHOKHUCIIOTEI /JIab/

15 HykneunoBble KuCIOTHL. THIBI HYKJIEHMHOBBIX KHCIOT, COCTaB, CTPOCHHE, 6 2 0

GyHKIMA. YTIEBOIBI CTPYKTypa M (PYHKIWH. XapaKTEpHCTHKa MOHO-, ITH- U
noscaxapuaoB. KaHoHnuecKre 1 HEKAaHOHMYECKHE (DYHKIIMK YIIIEBOIOB.
/JIex/
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Hanpasnenue noarorosku 44.03.05 Ilenarornyeckoe odpazopanue (¢ AByMst Mpo(GUIIssMU OATOTOBKH)

HanpasnenHocts (npoduiis) «buonorusi» u « Xumusi»
a00yas IporpamMma JUCHUITIMHBI «buoxumusy

1.6 HykiienHOBBIE KHCIOTBHI. THIBI HYKICHHOBBIX KHCIJIOT, COCTaB, CTpPOCHHE, 6 8 0
¢bynxuuu. /Cp/

1.7 HyxnenHOBBIE KHCIOTEL YTiieBonsl. OmpeleneHne YIIeBOA0B KaueCTBEHHBIMH 6 2 0
peaxuusimu /J1a6/

1.8 VYrnesoapl. CTpykTypa U (yHKIMH. XapaKkTepUCTHKa MOHO-, JAU- U 6 8 0
nosicaxapuioB. KaHoHHUYecKre U HeKaHOHWYecKue GyHKimu yrieronos. /Cp/

1.9 JIumusl. GU3MKO-XUMHUYECKUE CBOMCTBA U PEaKLUK onpeaeseHus aununos /Cp/ 6 8 0

1.10 BuosornuecknakTHBHBIEC BEIECTBA: BUTAMUHEL, (DePMEHTHI, TOPMOHBI HX 00IIast 6 2 0
xapakTepucruka. /Jlex/

111 ButamMuHEI ¥ KO(epMeHTH. XapaKTepHCTHUKA JKHUPO- M BOXOPACTBOPHUMBIX 6 10 0
BUTAMHHOB. ABUTAMHHO3, TUIIO- U THIIEPBUTAMHHO3bI. AHTHBUTaMUHBI /Cp/

112 Buramunel. KauecTBeHHbIe peaknnu Ha BUTaMHHBL. OTpeieliecHHe BUTAMHHOB B 6 2 0
00BEKTAaX PACTUTEIHHOTO U )KHBOTHOTO POUCXOXKeHus /J1ab/

1.13 Buramunsl. KauecTBeHHbIE peakinnu Ha BUTaMHHBL. OTpeieliecHHe BUTAMHHOB B 6 10 0
00BEKTaX PACTUTEIILHOTO U XKHUBOTHOTO IpoucxoxeHus /Cp/

1.14 ®epmenThl. CBoiicTBa (epMEHTOB Kak OuokaranmuzaropoB. OrmpenencHue 6 2 0
(hepMEeHTOB B 00BEKTAX PACTUTEIHHOTO U )KHBOTHOT'O POUCXOKeHus /J1ab/

1.15 @epmentsl. CrpoeHue, kinaccuukanus ¥ MeXaHu3M AeiicTBus. Perymsuus 6 10 0
akTuBHOCTH (epMeHTOB /Cp/

1.16 I'opMoHBI, 00111ast XapaKTepUCTHKA, KIacCU(PHKALM U HOMEHKJIATypa TOPMOHOB, 6 10 0
cTpoeHue, Mexanu3Mm aenctaus. Cp/

117 OOMeH BeIIeCTB W DHEPTUU. bBHONOTHYECKOe OKHUCICHHE. BHOXMMHUUECKHe 6 2 0
IIpeBpallleHus] YIJIEBOAOB U JIMIUAOB B OpraHu3Me uesioeka /JIex/

1.18 OOMeH BeIIECTB W DHEPTUU. DBHONOTHYECKOe OKHUCICHHE. BHOXMMHUUECKue 6 2 0
IIpeBpallleHus] YIJIEBOAOB B OpraHusMe uenoneka /J1a6/

1.19 OOMeH BeIIECTB W DHEPTUU. DBHONOTHYECKOe OKHUCICHHE. BHOXMMHUUECKue 6 12 0
IIpeBpallleHuUs] YIJIEBOAOB B OpraHusMme uenoseka /Cp/

1.20 ITyTu pacnaza nojrcaxapuioB 4 MOHOCAXapuaoB U ux perymsius /Cp/ 6 12 0

121 OOMeH JTUNKI0B, OCKOB, HYKJIEHHOBBIX KHCIOT /Cp/ 6 12 0

1.22 I'mpponus 6enkoB. buocunres 6enkos /Cp/ 6 12 0

1.23 B3aumocBs3b 06MeHa BellecTs B opranusme /Cp/ 6 12 0

124 Permienne 3amaHuii W 3agay  1abOpaTOPHO-TIPAKTHUECKOTO — XapakTepa. 6 2 2
ITpoekTHpoBaHUE YPOKOB OUOJIOTUH ¢ OMOXUMUYECKUM cojiepkanueM /J1ab/

1.25 ITpoekTHpoBaHKe YPOKOB OHOJIOTUH ¢ OMOXUMUYECKHM cozepxanueM /Cp/ 6 12 0

1.26 BeInonHeHne 3a1aHuil B paMKax caMOCTOsTeNIbHO# pab. Ha BeIOOp cTyaenTa /Cp/ 6 30 0

1.27 KonrponbHoe Meponpustue /J1ab/ 6 2 0

1.28 KonrpoabsHoe meponpusitue /Cp/ 6 12 0
/DK3aMeH/ 6 0 0

5. OneHo4YHbIe U MeTOAUYECKHE MATEPHAJIBI 0 TUCHHUILINHE (MOIY.TI0)

5.1. Conep:xanne ayIMTOPHOI padoTHI MO TUCHUILINHE (MOTYJIIO)

6 cemecTp, 4 JeKkuNHU, 7 1a60PATOPHBIX 3aHITHI
Paznes 1. Buoxumust Hayka 0 6M00PraHUYeCKHX BelllecTBaX U UX NpeBpalleHusIX.
Jlexuus Nel (2 yaca)
Broxumus kak Hayka. bemku: o0mas xapakTeprcTHKa, aMIHOKUCIOTHBIA COCTaB OEIIKOB, CTPYKTYPHI, (DYHKIINH, KITaCCH(PUKAIIIA.

Bomnpocs! 1 3ananus
1. Benenne. Ponp 1 MecTo OMOXHMHH B IIUKIIE €CTECTBCHHBIX HAayK, B OOYUYCHHH XMMHHU B COOTBETCTBHH ¢ TpeboBaHmaMu GI'OC
0O0O. Ipeamet u3yueHus: OHOXUMHHU; OHOXUMUYECKAss TEPMUHOJIOTHS; METOABI OMOXUMHYECKOTO aHAJIU3a.
2. YpOBHH OpraHU3aINHN XHUBOI MaTepuu. MoJIeKyIIpHbIe OCHOBBI JKH3HL.
3. O0uras xapakTepucTHKa OCIKOB. DIeMEHTAPHBIH U AMUHOKUCIIOTHBIA COCTAaB OEIIKOB.
4. Knaccudpukanus 6elKOBBIX aMHHOKHCTOT. OH3HKO-XMUMHYECKHE CBOMCTBA aMIHOKHCIIOT.
5. CoenuHeHNE aMIHOKHCIIOT B OETIKOBYIO MOJICKYIY U XapaKTepUCTUKA ENTH/IOB.
6. YpoBHH CTPYKTYpHOH OpraHM3aniy GEIKOB.

Jlexuus No2 (2 vaca)

HykneuHoBble KUCIOTBL. THUIIBI HYKJIEMHOBBIX KUCIIOT, COCTAB, CTPOEHHE, QYHKIMU. YTIIEBOAbL: CTPYKTYpa U (HYHKIHU.
XapakTepucTuKa MOHO-, IU- U oJHucaxapuioB. KaHoHN4Yeckue 1 HeKaHOHUYEeCKHe (PYHKIUH YTIIeBOIOB.

Bomnpocs! u 3ananus
1. HyknenHoBBIe KUCIOTHI. THITBI HYKJIEMHOBBIX KUCIIOT, COCTaB, CTPOCHHUE, (HYHKIINH.
2. XMI4ecKHit COCTaB HYKJICHHOBBIX KHCIIOT: BHIBI Q30THCTBIX OCHOBaHUMH, HYKJICO3UIBI, HYKJICOTH/BL, TIOIHHYKJICOTHUIHAS [ETIb.
3. YrneBozpl: cTpyKTypa U QyHKIMH. XapaKTepUCTHUKa MOHO-, IU- U MoJxcaxapuaoB. KaHoHnYeckre n HeKaHOHUYeCKue (GpyHKIUH
YIJIEBOJOB.

Jlexuust Ne3 (2 gaca)

BbuonornyecknakTUBHBIE BEIECTBA: BUTAMHUHBI, HEPMEHTBI, TOPMOHBI HX 00IIas XapaKTepUCTHKA

Bomnpocs! u 3ananus
1. Buramuns! 1 koepMeHTEl. ABUTaAMHHO3, THUIIO- M THIEPBUTAMUHO3bI. AHTUBUTAMUHBI.
2. ®epmenTsl. CtpoeHne, KIacCH(pHUKANNA U MEXaHHU3M JeicTBH. Perymsanus akTHBHOCTH (JepMEHTOB.
3. Knaccudpukauus u HoOMeHKIaTypa TOpMOHOB. CTpOoeHHE SHIOKPHHHOH CHCTEMBI M 3HIOKPUHHBIX M OpraHoB. Jlokammzamms
TOPMOHOB Pa3JIMYHOI IPUPOIBL.
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Hanpasnenue noarorosku 44.03.05 Ilenarornyeckoe odpazopanue (¢ AByMst Mpo(GUIIssMU OATOTOBKH)
Hampasnennocts (npoduib) «buonorus» u « XuMusi»

>abouast IporpamMma JUCHUITIMHBI «broxumusi»

4. Crepounusie TopMOHbL. CTpoeHUE, MEXaHU3M ACHCTBUS U POJIb B PETYISLHNN OMOXUMUYECKHX IIPOLECCOB.
5. Tlentuanbie ropMoHbl. CTpOCHHE, MEXaHU3M JICUCTBHUS, OCHOBHBIC TPEICTABUTEIIH.
6. ' opMOHBI TPOU3BOAHBIC aMHHOKHCIIOT. CTpOEHHE, MEXaHU3M JEHCTBHUS, OCHOBHBIEC IIPEICTABUTEIIH.
Jlexuus N4 (2 vaca)
OOMeH BemiecTB U 9Heprur. bruonornueckoe oxucienne. buoxummyeckne npeBpalleHns YIIeBOJOB B OPTaHU3Me YelIoBeKa
Bomnpocs! 1 3a1aHust
1. Knaccudukanus npoieccoB OHonornueckoro okucieHus. Okucienue, conpsbkennoe ¢ Gocdopunuposanuem AJ[D. Crpoenue
npoToHHOH AT®a3kbl.
2. OOMeH BellecTB W 3HEpruH. B3amMocBs3p MpolieccoB aHabonmu3ma U katabonu3ma. [IOHATHE O TPOMEKYTOUHOM, BHEIIHEM,
TUIACTHYECKOM U (DYHKIIMOHAIEHOM OOMEHAaX.
3. Ilyru pacmaaa monucaxapuaoB 1 MOHOCAXapHIOB M MX PETYIISIIHS.
4. Tunponus u pochopoius.
5. TIUKONN3 ¥ TTIMKOTEHOIHN3, AalIOTOMUYECKHH MTyTh pachaja.
6. Oomen IBK. Lukn Kpebca.
7. Perynsius yriaeBoqHOro oOMeHa.
JlabopatopHoe 3anstue Nel (2 yaca)
Benku: peakuuu ocaxaeHus OSIKOB, 00IHE U crielM(HYSCKUE IBETHBIC PEAKIMU Ha OSITKU U CBOOOIHBIC AMHHOKHCIIOTHI
Bompocs! u 3ananus
1. AxTyanu3anus 3HaHUH.
2. BrinosnHeHue nabopaTtopHoil paboThl «Peakunu ocaaeHus OEIKOB, OOIIMe W CIEeIUPHUYECKIE IBETHBIE PEAKIIMU Ha OCIKU U
CBOOO/THBIE aMUHOKHUCIIOTBI».
3. Kak oTnenuth SMYHbIi anb0yMUH OT INI0OYJIMHOBOH (pakiuu SsUuHOTro Oeska?
4. Ot Kakux (HU3UKO-XMMHYECKUX CBOICTB 3aBUCST peakluu ocakaeHus OenkoB? IloueMy IpH OTpaBIE€HUU COISAMH TSKENBIX
METaJIOB B KQUeCTBE MMPOTUBOSANS JAIOT IMYHBIN OEJIOK HIIH MOJIOKO?
5. UeM 00ycCIOBIECHBI LIBETHBIE PeaKUUK Ha Oenku?
6. Ecim ¢ pactBopoM omHoro Oemka peakuust Qo B KCaHTONPOTEHHOBAsI PEAKLUsl MOJOXKUTEIbHBIE, a C PAaCTBOPOM JPYroro
OTpHUIATENIbHBIE, YTO MOXKHO CKa3aTh O Pa3IMYUAX aMUHOKUCIOTHOIO COCTaBa 3TUX OeIKOB?
7. Hamumnte (opMmynbl NMENTHIOB M JaldTe WM Ha3BaHHWs. B kakol cpene (KHUCIIOW, HEWTPalIbHOM, IIEIOYHOH) JICKHT HX
W303JIeKTpUYecKast TouKa? a) nuc-aja-Tup; 0) riry-imu3-apr, B) Baj-acH-apr.
8. Hammmmre dopMyity rexcanentiia u3 aMUHOKHCIOT PAa3HBIX KIIACCOB, UCIOJB3YS XOTS OBl [BE HE3aMEHHMBIE aMHHOKHCIIOTHI.
JlaiiTe Ha3BaHMe, ONIPEAEIUTE 3apsiy B pa3HbIX cpefax. Kakue niBeTHble peakiiuu Oy yT HONOXKUTENbHbI UL JAHHOTO nenTuia?
JlabopatopHoe 3ansiTue Ne2 (2 yaca)
HyknenHoBble KUCIIOTHL. YT1eBO bl ONpeeneHue yrieBo10B KaueCTBEHHBIMH PEaKIUIMU
Bompock! u 3apanus
1. AkTyanu3anus 3HaHUH.
2. Hammmmre GopMyiel KeTo-(pOpM a30THCTHIX OCHOBaHUH, ypaBHEHHSI 00pa30BaHUS HYKJICO3UIOB M HYKIEOTHIOB, BXOISIINX B
coctas JIHK.
3. ITokaxxure oOpazoBanue HykJeoTHaa Ha npumepe Hykieoruaa JJHK (PHK).
4. BeinonHeHue 1ab0paTopHOil paboThl «YTieBoabl. OnpeseneHne yriaieBo10B KaueCTBEHHBIMU PEAKIIUIMMD).
5. KakoBbI IPHHIIUITBI METOI0B OOHAPYKEHUS: &) TIFOKO03bI? 0) GPpYKTO3bI? B) MAJIBbTO3bI? T) CaXapo3bl?
6. Kitaccudukarnms yrieBoIoB: MOHO- , JIH- U ITOJHCaXapHIbL.
7. Buonoruyeckast poiib INIIOKO3bI, KpaxMmaJa, [NIHKOTeHa, TeTePOIoarcaxapHIoB.
8. Hanmmmte hopMyIbl MabTO3BI, JTAKTO3BI M caxapo3bl. HanuimmTe ypaBHEHUsI peakIMil THAPOIN3a YKa3aHHBIX AUCAXaPHIOB.
9. Hanummre Gopmyiisl mpoayKToB peakiuu Gocdoposnza yrieBo1oB: rioko30 — 1 — pocdar; riaroxo3o — 6 — pocdar; ppykrozo —
1,6 — nudocdar; hochormuepuHOBBIN abaeTH/I.
JlaGoparopHoe 3aHsTHe Ne3 (2 yaca)
Buramunbl. KauecTBeHHBIE peaknu Ha BATaMHUHBL. OnpeielieHne BUTAMHHOB B 00BEKTaX PACTUTENHFHOTO U JKHBOTHOTO
TPOUCXOXKICHUS
Bomnpocs! u 3ananust
1. AxTyanuzanus 3HaHUH.
2. BemonHenue mabopaTopHoOit paboThl «KadecTBeHHbIE peaKIu Ha BUTAMHHBD).
3. Pemnth curyanronHnyto 3aaady. Bo Bpemst ogHol u3 sxcneaunuii Xpucrodopa Konmymba yacts sxunaxa 3abosena. Y Muparomue
MOPSIKH ITOTIPOCHITH BBICAJUTh UX Ha KAKOM-HHOYIb OCTPOBE, YTOOBI OHM MOTJIM CIIOKOIHO yMepeTh. Uepe3 HECKOJIBKO MeCSIeB Ha
obOparHoM myTH Kopabnu Kosnym6a BHOBB OAONLIH K Oepery 3Toro octpoa. KakoBo ke ObLIO H3yMIICHHE NPUOBIBIINX, KOTJa OHH
BCTPETHIIM 31€Ch CBOMX TOBapuILeH >KUBBIMA M 310poBbiMH! OcTpoB HasBamu «Kropacao» (B mepeBoie ¢ MOPTYralbCKOTO —
«o310poBIsomMi»). [ToyeMy He mOruOIu MOPSIKH, 0 KaKOM 3a00JI€BaHUU UAET peub? B Kakux XyH0>KECTBEHHBIX MPOU3BEACHUIX
omnucaHo 3To 3aboneBaHue?
4. Pemnts 3anauy. Buramun PP (HukotuHamum) cocrout (mmo macce) u3 58,3% yriaepona, 4,86 % Bogopoaa, 12,96 % xkucnopona,
22,84% a3ota. YcTaHOBHTE MOJIEKYJSIPHYIO GOPMYITY H MOJIEKYJIIPHYIO Maccy BuTaMuHa PP.
JlaGopatopHoe 3aHsTHe Ned (2 yaca)
®epmentsl. CBoMCTBa pepMEHTOB Kak OMokaTann3aTopoB. Onpenenenne GepMEHTOB B 00BEKTaX PACTHTEIHLHOTO H KUBOTHOTO
MIPOHUCXOMKICHHUS
Bomnpocs! u 3ananust
1. AxTyanuzanus 3HaHUH.
2. BeinonHeHue 1abopaTopHOil paboThl «Ka4eCTBEHHBIE PEaKIUK Ha BATAMHHBD), «OOHApYKEHNE aMIIIa3bl B CIIIOHE YEIIOBEKaY.
3. IIpuBecty mpuMepsl XMMUYECKUX PEaknuil Mo kiaccaM (GepMEeHTOB: OKCHIOOPEAYKTaX, TpaHdepas, ruaponas, jaua3, THAPOTa3,
CHHTETa3.
4. Pemuts 3amady. Onpeznenure akTHBHOCTb KaTanasbl, cofepxaleics B 1 rpaMMe MOpPKOBH, €CIIM M3BECTHO, YTO KOJUYECTBO
MIEPEKKCH BOJIOPO/Ia pachaBLierocs nox aeiictereM ¢epmenra pasHo 14,7 miu 0,1 H. pacTBopa nepMaHraHaTa Kausl.
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JlabopatopHoe 3aHsiTue Ne5 (2 yaca)
OOMeH BewlecTB U 3Hepruu. buonornueckoe oxucnenue. buoxumudyeckue MpeBpalieHus yIriIeBoJOB U IUIHI0B B OpraHU3Me
yenoBeka Bonpocs! u 3amanns
Bomnpocs! u 3ananus
1. AkTyanu3anus 3HaHUH.
2. Pacnan nonucaxapunos (runponus, Gochoponus), AucaxapuoB, MOHOCAXapUI0B (AUXOTOMUUYECKUN U allOTOMUYECKUIl pacnan).
CpaBHUTENBHBIA aHAIN3 POIIECCOB.
3. Yka3atsb 3Tana norpebiueHus u cuate3a AT® npu aHaspoOHBIX U a3pOOHOM IyTSIX paclaja IIOK03bl. PaccuutaTs 3HEpreTUIeCKHii
3¢ exT.
4. Yxa3ats 3Tana notpednenus u cuareza ATO npu aHa3poOHbIX U a3poOHOM IyTax uHakTuBanuu [1BK, B iukne Kpebcea. Paccuurats
SHEPreTHUECKHI dIPPEKT.
5. CocraBbTe BCE BO3MOXKHBIE (DOPMYIBI TPHITHLEPUIOB, B COCTAaB KOTOPHIX BXOJST CIEAYIOUIME KUCIOTHL: a) JaypHHOBas; 0)
HaJbMUTHUHOBAS U OJIEUHOBAS; B) CTEAPHHOBAS M MUPUCTUHOBAS; I') MUPUCTUHOBASI, JIMHOJIEBAs, IMHOJICHOBas. JlaliTe UM Ha3BaHUs,
KaKUMHU (pU3NIECKIMH CBOHCTBAMH OHH OYIyT XapaKTepu30BaThCs?
JlaboparopHoe 3ansiTue Ne6 (2 gaca)
Pemenue 3aganuii 1 33124 1aOOPaTOPHO-MIPAKTHIECKOTO XapakTepa. [IpoekTupoBaHue ypoKOB OMOIOTHH C OHOXHUMHUUECKIM
COZIEPKAHUEM.
Bompocs! u 3ananus
1. AxTyanu3anus 3HaHUH.
1. Pemienue 3anau.
1. Kaxue u3MeHeHUs IpOU30HAYT B CTpoeHUH Oeka, eciiu B koaupyromeM ero yuactke JJHK — TAAITAAATAAITAAAA mexay 10-
M ¥ 11-M HyKJICOTH/IaMH BKIIFOUHTH IIUTO3MH, MKy 13-M 1 14-M — TUMUH, a Ha KOHIIE TPUOABHUTH CIIIe OJUH aJICHUH?
2. ITepeuncnure aMUHOKUCIIOTHI, PaJUKaJIbl KOTOPBIX YUacTBYIOT B ()OPMUPOBAHUU TPETHUHOM CTPYKTYphI Oenka. [Ipusenure cxemy
00pa30BaHMs BOJOPOAHBIX CBsI3el MEXIY paJuKalaMy CEpHHa, acCllapariHOBOH KUCIOTHI U THCTUIMHA.
3. Bruucnyre 107110 BBIX0J1a INIIOKO3bI, €CIM NP THAPOIN3E IpeBecuHbl Maccoi 260 rpaMM MaccoBas AOJIS LEJUTI0I03bl COCTaBILSIET
50% u nomydeHHas riaoko3a — 40 kr.
4. Beluncinre, Ha Kakylo BEJIMYMHY (B MKM) u3MeHuTCs JuinHa Gparmenta JIHK, monekynspuas macca koroporo pasua 1 000 000
MHa, ecitit u3 a-GopMbl OH mepeiaer B B-hpopmy.
5. Maccosas nosst kpaxmana (C6H1005)n B kapTodene cocrasiser 20%. Paccuuraiite Maccy IIOKO3bI, KOTOPYIO MOXKHO IOJIY4UTb
u3 Kaprodens Maccoit 1620 rpamm.
2. IIpoexTpoBaHUEe YPOKOB OHOJIOTHU ¢ OUOXUMHYIECKUM COAEPKAHUEM.
1. CocraBpTe mepedeHb XUMHYECKHX PEAaKTHBOB, IOCYIbl M 00OpYIOBaHMs, HEOOXOAWUMBIX [UIl TIPOBENCHUS IIKOJBEHOTO
71a00paTOPHOro HKCIEPUMEHTA 10 KaYeCTBEHHOMY OIIPEAEICHHIO YIIIEBOIOB
2. IlonbepuTe CUTYalMOHHYIO 3a1ady IS yUaluxcs o Teme: «bemkmy.
3. Ha 3aHATHAX Kypca BHEYPOUHOH JeATeNbHOCTH «BBITH 370pPOBBIM — 3TO CYACTbE» AEBATHUKIACCHUKAM OblIa IpeAIoKeHa
clieTyIommas 3aaaqa:
"AmMunaza- TkaHecnenupuueckuil GepMEeHT MoKy JOUHOM kKeJle3bl, y4acTBYIOLIMI B IIpoliecce MUIEBAPEHHUS.
A. Kakyio peaknuro KaTanu3upyeT ammiaza’?
b. KakoBa aMuiia3Hasi akTUBHOCTb B CBIBOPOTKE KPOBH M MOY€ 3/[0POBOTO UeloBeKa?
B. Kak M0xHO moATBEpAUTE AUATHO3 OCTPOTO MaHKpeaTruTa (BOCTAIEHUE TTOKETyIOUHON kKene3nl)?"
Pemure 3amauy v NpeUIOKHTE IUIAH 00CYKACHHS €€ PEIISHHUS CO MIKOJILHUKAMH.
JlaGopatopHoe 3ansTre Ne7 (2 yaca)
KonrponbsHoe 3aHsTHE
Bonpocs! 1 3ananus
1. AkTyanu3anus 3HaHHH.
2. KommnbloTepHOE TECTUPOBAHKE 1O pa3aeiy 2.
3. IlucbMeHHasi KOHTPOJIbHAS PabdoTa IO BapHaHTaM C PACUETHBIMH 3aJaHHUSIMH.

5.2. Conep:xanne caMOCTONATEIHLHON PaGoOThHI MO AUCHHUILJIHNHE (MOTYJIIO)

Copep:xaHune 00513aTeJIbHOI CAMOCTOSITEILHO PaGOTHI M0 JHCHUILINHE

Ne i/ TemMbl TUCHUIITIMHBI CoaepsxkaHue caMOCTOSITeIbHOI padoThI MpoxyKThI AesiTeLHOCTH

1 broxumus kak Hayka. CocraBiieHle KOHCIIEKTa TEMBI. Pabota ¢ TepMHHAMHU, COCTAaBICHHbIH
Ponb 1 Mecto Onoxumuu BerInonHeHne TeCTOBOTO 3a1aHHUS. KOHCTIEKT.
B LIUKJIE €CTECTBEHHBIX BrinonHeHHsIi TECT.
HayK, B 00y4eHHH XUMHUH
B COOTBETCTBUH C
tpeboBanusiMu OI'OC
000.

2 Benku: obmas BeimosiHeHWe  3aJaHWi  Ha  BBISABIICHHWE | PerreHHble H 0(hOpMIICHHbIE 3aIaHUS 110
XapaKTEepUCTHKa, (U3UKO-XMMHUYECKUX 0COOCHHOCTH | TeMe
aMHHOKHCIIOTHBII COCTaB | aMUHOKUCIOT W  OEJNKOB; COCTaBJICHHE
0€NKOB, CTPYKTYPHI, dbopMyn TNENTUAOB U3 TPOTEHHOTCHHBIX
(hyHKLIMY, aMHMHOKHCJIOT,  YCTaHOBJIeHHE  (u3nKo-
K1accuuKanus. YPOBHH | XUMHUYECKOH XapaKTEPUCTUKH (CyMMapHBIN
CTPYKTYpHOH 3apsn, H303JIeKTpUYECKast TOYKa,
OpTaHM3alNH OEIIKOB. IepeMelleHne B pasHbIX cpelnax) 1o

(dhopMynam menTHIOB.

3 HyxJienHOBBIC KUCIOTHI. BeimosiHeHne  3amaHuit  Ha  cocTapieHue | PerreHHsle n 0hOpMIICHHbIE 3aIaHUS 10

THIBI HYKJIEHHOBBIX Kkero()OpM a30THCTBIX OCHOBaHMs, (opMmyn | Teme
HYKJICO3UJIOB,  HYKJIEOTHIOB;  00pa3oBaHHE
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PaGouast nporpaMma UCHMIUIMHBL «bHOXHMMS

KHCJIOT, COCTaB,

nomuaykineotuaabix  nened JIHK un PHK,

cTpoeHue, QyHKIUU BO3HMKHOBEHHE  BOJOPOAHBIX  CBsi3e B
KOMIUIEMEHTAPHBIX mapax A30THCTHIX
OCHOBAaHUM.
4 VrieBoasl. CTpyKTypa u BeimonHeHnue 3amaHuii  Ha  oTpaxeHue | PerneHHble u opopMIIEHHBIE 3aJaHUS TIO
(hyHKIUU. CTpOCHHUS, orpeJiesieHue ¢usuko- | Teme
XapakTepucTuka MOHO-, XUMHYECKAX CBOWCTB yrieBoAoB. Pemienne
JI- U TIOJTUCAXapHUJIOB. 3a1au.
Kanonnyeckue u
HEKaHOHHYECKHE
(hyHKIIUHU YTIICBOJIOB.
5 Jlunmnner. duznko- BeimonHenue 3amaHuii  Ha  cocraBieHue | PereHHble M 0opopMIICHHBIE 3aJaHUS TIO
XHUMUYECKHe CBOICTBA U (hopmyn TIPOCTBIX u CMEIIaHHBIX | TeMe
PeaKIy ONpeeNIeHNs TPUTIIALIEPH/IOB; peakiuii TUIPOIIH3a
JIUITUIOB TPUIIIULIEPUIOB B KKT, CHHTE3a
TPUIIIHIICPHIOB.
6 BuTtaMuHbI U Cocrapnenue TaOIMIBl «XapaKkTepUCTHKA | 3aroJHeHHas Tabiuia
KO epMEeHTHI. JKHPO- ¥ BOJOPACTBOPHUMBIX BUTAMHHOBY
XapakTepucTuKa }KHUpo- U
BOJJOPACTBOPHUMBIX
BUTaMHHOB. ABUTaMHHO3,
THIIO- U
THIIEPBUTAMHUHO3BI.
AHTHUBUTaMUHBI.
7 BuramuHsl. Pemienue 3agau no teme. Periennsie 1 oopMIICHHBIC 3aJaHUs TIO
KagecTBeHHBIE peakiun Teme
Ha BUTaMHHBL.
Onpenenenue BUTAaMHHOB
B 00BEKTaxX
pPacTUTEIHHOTO U
JKHBOTHOTO
MIPOUCXOXKICHUS
8 ®epmentsr. CTpoeHue, BeimonHeHne 3amaHuii Ha onpezeicHue | PerneHHbie 1 0(OpPMIICHHBIC 3aJaHUS IO
KJaccupuKanus u KJIacCOB  (pEpMEHTOB, YYaCTBYIOUIMX B | TEME
MEXaHHU3M JIeHCTBUS. rporeccax 0OMeHa BeIeCTB.
Perynsauus aktuBHOCTH
(dhepMeHTOB
9 T'opMmoHsbl, 001ast BrimonHenue 3agaHuii Ha orToOpaxeHue | Perennsle u ohopMIIEHHbIE 3a1aHUS 110
XapaKTepUCTHUKA, MIePBUYHOM CTPYKTYPBI MEeNTHIHBIX | TeMe
K1accupUKanus u TOPMOHOB.
HOMEHKJIaTypa TOPMOHOB,
CTPOCHHUE, MEXaHHU3M
IECUCTBUS
10 OOMeH BenecTs U BrimosiHeHHe 3amaHuWii Ha paccMOTpeHue | PerreHHsle m 0(hOpMIIEHHBIE 3a1aHUS 10
sHepruu. buonoruueckoe | mpoleccoB INIMKOJIM3a, a3pOOHOrO pacmaga | Teme
OKHCIICHHE. rmoKko3bl, uHaktuBanuu [IBK, 1mkia
Buoxumuyeckne Kpebca, nenrozodocdarHoro nukia u T.11.
NPEBPAIECHUS YTIIEBOIOB
B OpraHU3Me YeJI0oBeKa
11 Iyt pacnaga Pemenue 3agad no reme. Pemennsle u 0(OpMIICHHBIE 3a1a9H 11O
MOJIMCAXapHUI0B U Teme
MOHOCaXapHIOB U HX
perynsuus
12 OOMeH TunuIoB, OenkoB, | BelmonHeHWe 3amaHMidl Ha paccMoTpeHue | PemeHHble U 0(OPMIICHHBIE 3aJaHUS IO
HYKJICUMHOBBIX KHUCJIOT IPOLECCCOB pacmnaga TJIMICPHUHA U KXHUPHBIX TEME.
KHCIIOT Ha KJICTOYHOM YpOBHE; pacmajga H
CHUHTE3€ HYKJICMHOBBIX KHCJIOT.
13 T'unponns Genkos. Pemienue 3anau no teme. Periennpie 1 ohopMIICHHBIE 331a4H 110
BrocunTe3 OEIKOB. Teme
14 B3aumMocBs3b 0OMeHa Brinmonxenue 3aianuit Ha paccCMOTpEHKE Pemiennsie 1 opopMIiteHHBIE 3aJaHUS TIO
BEILIECTB B OPTaHU3Me MIPOLIECCOB B3aMOCBSI3M OOMEHA BEIIECTB B | TeMe
OpraHusme. BeInosnHeHHbIH TecT.
BpInoJIHEHHE TECTOBOTO 33/IaHHSI.
15 TIpoektrpoBanue ypokoB | Iloxgbop 3amanuii At 0Oyyaromuxcs A [MonoGpanHkle, paspaboTaHHBIE U
ouonoruu ¢ peanu3anny pa3HbIX 3TAloOB YPOBOB C BBITIOJTHEHBIE 3a/IaHUSL.
6I/IOXI/IMI/I‘IGCKI/IM TMPUMCHCHUEM CATCIBHOCTHOI'O MoAxXoaa B
COZepIKaHUEM 00y4eHHH, BHIIIOJTHEHHE TAHHBIX 3aJIaHUH.
Coaep:kaHue caMOCTOATEIbHOI PadoThI MO AMCUUTIJIMHE HA BLIOOP
Ne n/n TeMbl JUCHUIIHHBI Cozep:kanue caMOCTOSATEIbHOI PaGoThI HpoayKTbI AesTe LHOCTH
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JItobas Tema Ha BBIOOD
CTyIleHTa

Amnanus yueOHHUKOB OuooruH,
HAMpaBJICHHBIH Ha BBISBICHHE BOIPOCOB
OMOXMMUHM B IIKOJIEHOM Kypce OHOJIOTHH.
JleATebHOCTHBI TOAXOA B  H3yYCHUH
BONPOCOB OMOXMMHUHM B HIKOJBHOM Kypce
OHOJIOTHH.

IIpoexTHbIil METOJ B HW3yYEHHH BOIPOCOB
OMOXHMMUH B IIKOJIEHOM Kypce OUOJIOTHH.
MexnpeaMeTHBI TPOEKT MNPH H3YICHUU
BOMPOCOB OHOXHUMHHM B MIKOJBHOM Kypce
OHMOJIOTHH U XUMHH.

3aJa4yHblii MOJIXO0J B HM3YYCHHH BOMPOCOB
OMOXHMMUH B IIKOJEHOM Kypce OHOJIOTHH.
IIpumenenne cpeacts UKT B opranuzanuu
Iporecca U3y4eHUs BOIPOCOB OMOXHMUH.
IMpuMmeHeHHe O00YyYaIOIUX HPOrpaMM TpH
M3yYCHUH BOIPOCOB OMOXUMHU B IIKOJIHHOM
Kypce OHoJIoTHu.

B03MOXXHOCTB MPUMEHEHUS
XYIOXKECTBEHHOM JIUTEPaTypPHI pu
M3yYCHUH BOTIPOCOB GHOJIOTHYECKONH XUMHH
B IIKOJIE.

Oco0eHHOCTH B U3y4eHHU (yKa3blBaeTcs
TeMa) Ha 0a30BOM YypOBHE MO YUeOHHKY
OMOJIOTUH aBTOPCKUX JIMHHH (YKa3bIBAIOTCS
aBTOPBI YUCOHUKOB).

Pa3paboTka IUIAKTHYECKHX KapTOYEK IO
BONPOCaM OHMOXMMHUH B LIKOJEHOM Kypce
OHOJIOTHH.

TMonGop 3amaHuili MpPOOIEMHOTO XapakTepa
IpU  HM3YYEHHH BOIMPOCOB OHOXMMHH B
IIKOJIBHOM Kypce OHOJIOTHH.

Pa3paboTka KOHCIEKTa YpOKa IO U3yYCHHH
BOIPOCOB OHOXMMHHM TpU 0a30BOM HJIH
YIIIyOJICHHOM YpOBHSX 00y4eHHUs1 OUOJIOTHH
Pa3paboTka MyJIbTUMEIUITHBIX MPE3CHTALIUI
B paMKax JIaHHOW TeMbI

CpaBHUTENBHBIA  aHAIU3
Ouosioruu (He MeHee 2).

Y4eOHHUKOB

Hanucannas HayyHas  craThsi Ha
BBIOPAHHYIO TEMY HCCIIEJOBaHUS.

Pa3paboTaHHbIe JIMAKTHYECKHE
KapTOYKH.

Karanor 3aaHuN MPOOJIEMHOTO
Xapaxrepa.

KoHCIEKT ypoka ¢ H3yueHHEeM BOIIPOCOB
OHOXHMHH

Co3znaHHast mpe3eHTAaIHsI 110 TEMe.

5.3.00pa3oBaTesibHbIE TEXHOJIOTHH

[pu opraHu3ayy U3y4eHHs] TUCIUILIHHBI OyIyT UCIIOIB30BaHBI CIEAYIOIINE 00pa3oBaTelbHbIe TEXHOIOTHH:
UHPOPMAIIOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTUH, TEXHOJIOTHS OPTaHU3alUU CAMOCTOATEILHON pabOThI, TEXHOJIOTUS
pediekCHBHOTO 00yUYEHHS, TEXHOJIOTUS MOAYJILHOTO 00yYEHH S, TEXHOJIOTHS HTPOBOTO O0YUEHHS, TEXHOJIOTHH TPYIOBON
JTUCKYCCHH, HHTEPAKTHBHBIC TEXHOJOTUHU, TEXHOJIOTHS ITPOOIEMHOr0 00y4eHNUs, TEXHOJIOTHSI OpraHU3aluu
y4eOHO-NCCIIeI0BATENbCKOM NEesITeIbHOCTH, TEXHOJIOT Ul IPOEKTHOTO O0YUYEHUs], TEXHOJIOT Ul Pa3BUTHsI KDUTHYECKOTO MBIIUICHHS.

5.4. Texyuuii KOHTPOJIb, MPOMEKYTOYHBIH KOHTPOJIb M IPOMEKYTOYHAS ATTeCTalus

bannpHO-peHTHHTOBas KapTa AUCUUILIMHEI 0(hOpMIIeHa KaK NPUIOKEHHE K paboueil mporpaMMe JUCIUIUINHEL.
@oH/T OIIEHOYHBIX CPECTB AN IIPOBEACHUS MPOMEKYTOTHOI aTTECTAIMH 00YJarOMNXCA IT0 AUCIUILTIHE 0(DOPMIICH OTAETbHBIM
JIOKYMEHTOM.

6. YHAEBHO-METOJNMYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHHE

Jlata oOpareHus K 2JICKTPOHHBIM Y4e€OHBIM U3aHUSIM, JIEKTPOHHBIM 00pa30BaTeIbHBIM PEeCypcaM, COBPEMEHHBIM 0a3aM JaHHBIX U
MH()OPMAMOHHBIM CIIPABOYHBIM CUCTEMaM COBIAJIAET C AaTOH yTBep KICHHS pabodel mporpaMmel

6.1. Pexomennyemasi 1urepatypa

6.1.1. OcHoBHasi TUTEpaTypa

ABTOpBI, COCTaBUTEIH

3armnaBue, CChIIKA Ha DIIEKTPOHHYIO OMOIHOTEUHYIO0 CUCTEMY

H3narenbcTBO, IO

JI11.1 |C. ®. Angpycenko, E.|buonoruyeckas xumusi : ydeOHO-meromuueckoe mnocobue /|CraBporoib Cesepo-
B. /lenucenko Cesepo-Kapkasckuit denepanpublit yHuBepcurer. — 131 c. :|KaBkasckwuii denepalbHbIN
Tabn. — Pexum gmocrtyma: mo moxmucke. —  URL:[ynusepcurer (CKDYVY), 2015.
https://biblioclub.ru/index.php?page=book&id=457874. —
Bbubmnorp. B kH. — TEKCT : 37€KTPOHHBIH.
6.1.2. lonoiHUTeIbHAsI TUTEPATypa
ABTOpBI, COCTaBUTENH | 3aryiaBue, CChUIKA HA DJIEKTPOHHYIO OMOIMOTEYHYIO CUCTEMY UznarenbcTBO, TOX
J12.1 |Bapbimesa E. Teoperndeckne OCHOBBI Onoxumuu : ydebHoe mocobue / E.[OpenOypr : OpeHOyprekuit
BapeimeBa, O. bapanoBa, T. T'amOypr ; OpeHOyprckuii|rocynapcTBeHHbIH yHUBEPCUTET,
rocyJIapcTBeHHbIN yHuBepcuteT. — 360 ¢. — Pexxum noctyna: mo|2011.
TIO/ITIUCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=259198. — Tekct
: DJIEKTPOHHBIH.
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J12.2 |9.B. T'opuakos, b. M. |OcHOBBI OMOJIOTHYECKON XUMHH : Y4eOHOE mocodue / CraBpomnosnb : CTaBponoabCKUi
baramaes, H. B. MHuHHCTEPCTBO CceNbCKOro Xo3aicTBa Poccuiickoit denepanun, (rocynapcTBEHHBIM arpapHbIid
®enora, B. A. Opober; |CtaBpononbCKuii rocy1apCTBEHHBIN arpapHblid yHuBepcurteT. — |yHuBepcureT (CTIAY), 2017.
208 c. : mi. — Pexxum nocryna: o noxnucke. — URL:
https://biblioclub.ru/index.php?page=book&id=484922. —
bubmuorp.: c. 203. — TeKcT : 3IEKTPOHHBII.

6.2 IlepeyeHb MporpaMMHOro odecreveHust

Acrobat reader DC;
Dr.Web Desktop security, Dr.Web Server security;
GIMP;
Moii oduc, cepBucs Sunekc 360 mist oOpazoBanus (nouta, Aunekc uck, SAunexc Tenemoct, SHnekc nokymenTsl, Kanennaps);
MHoro¢yHKIIMOHAIBHBIN cepBrc oOMeHa nHopMmarmein Max;
Apxusarop 7-Zip;
Bpayzep Annexc ans oprannzanuil.
6.3 TlepeyeHb HHGOPMAIIHMOHHBIX CPABOYHBIX CHCTEM, MPO(hecCHOHAIbHBIX a3 JTaHHBIX

- OBC «YHuBepcuterckas OMOIMOTeKa OHIIANHY
- Bbasbl mansbix Springer eBooks
- Enunoe comepxanme obmuiero odbpazosanus https://edsoo.ru/
- bubanoreka mudpoBoro odOpazoBaTeapbHOro KOHTEHTA Nitps://Monypoku.pd/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJIST)

7.1|HanmeHOBaHHE CIIENMATILHOTO TIOMEIIEHHS: YaeOHast ayAUTOPHUS ISl TPOBEICHUS JICKIMOHHBIX 3aHATHH, TaDOpaTOPHBIX
3aHATHI, KypCOBOTO IIPOCKTHPOBAHHMS (BBIITOJIHEHHUS KypPCOBBIX paboT), HHANBHAYAIBHBIX KOHCYJIBTALUH, TEKYIIErO
KOHTPOJISI, TIPOMEKYTOUHOH aTTecTalny, Y4eOHO-HCCIe0BaTeIbcKast 1a00paTopysi OHOXHUMHUH M MOJIEKYJISIPHOM
6uonorun. OcHameHHocTs: KoMiutekT yueOHO# Meberny, MenoBas 10cKa, HOyTOYK, IEpEeHOCHOE IIPOEKIIMOHHOE
obopynoBaHue (MyIbTHMEIUHHBIN TPOSKTOP U SKpaH Ha TPEHOTE), TOPTATHBHOE 3BYKOYCHIIMBAOIIee 000pyI0oBaHNe,
CymunbHbli mxad (tepmoctat) - 1 ., DIeKTpudecKue IIUTKY - 4 mt., bans komOuHupoBanHast - 10 mr.,
Pedppakromerp - 1 w., Lentpudyra - 1 mr., bymara ¢punstpoBaibha - 16 ., bymara ¢punstpoBansuas (21*21) - 16mr.,
Bropetku - 8 mit., Becsl yue6nble ¢ rupsmu g0 200 r. - 8 mT., Boponka na6opaTtopHas - 16 mrt., Konba konuueckas 6e3
nen. - 16 wr., [Ipooupka I1X 14x120 - 16 mT., [Ipobupka ITX 16 - 8 wir., [TpoOupka nentpudyxHas rpaayupoBaHHas - 8
wt., Couproska CJI-1 KIII 19/17 - 8 wt., Crakas - 16 mr., Hununap mepustii - 8 mr., Yamku [letpu - 8 wr.,
JleMoHCTpalMoHHbIe TabauIb! - 17 mr., MynbTuMenuitHbie pe3eHTanuu - 6 mwr., Moaens Monekysast JJHK - 1 mir.,
Mojenb MOJIEKYJIbl HHCYIHHA - 1 mT., Mozens 6uocuHTesa 6enka - 1 mr.

7.2|HaumeHOBaHuUE CIIEIMAIBHOTO MOMEIICHHS: MOMEIICHHUE JUIsl XpaHEHHS U MPO(UIAKTHYECKOT0 00CITyKHUBaHUS Y4eOHOTO
obopynoBanusi, JlabopanTckas kadeapbl ONOJOTHH, 3KOJIOTHH M METOANKH 00yueHust. OcHarieHHocTh: HoyTOyk-11mrT.,
ITpoekTop-1mt., Dkpan-2mr., [lnakarel, Tabnuuel, Buneomaranrona, Peaktueel, MUKpPOCKOIIBI

7.3|HanmeHoOBaHHE CIIENUATLHOTO TIOMEIIEHHS: TIOMEIIEHNE ISl CAMOCTOATENIbHON paboThl, UNTaNbHBIIH 3aIl.
OcHameHHOCTh: [TK-41T. ¢ BO3MOXXHOCTBIO MOAKIIOUEHHS K ceTH «IHTepHeT» 1 o0ecreueHreM JI0CTyIa B 3JI€KTPOHHYIO
nHpOpMaIMoHHO-00pasoBarenbhyto cpeny CICITY, ITucbMenHslit cton-4 mr., [Tapra-2 wir.

7.4|HanmMeHOBaHHE CIIENMATBLHOTO TIOMEIIEHHMS: IOMEIEHNE TSl TPOBEICHUS 1ab0paTOPHbIX 3aHATHIH. CTPYKTypHOE
nozapasnenenue CI'CITY — TexHonapk yHHBEpCaJIbHBIX [I€JarOTHYECKUX KOMIIETEHIIUH UMEHU JIOKTOPa (HH3UKO-
MaTeMaTHyeckux Hayk, npodeccopa E. . Korana (y4ueOHbrit kabunet Ne 118)

8. METOAUYECKHUE YKA3AHMSA IO OCBOEHUIO JTUCHUIIJIMHBI (MOY JIS)

Pabota Ha/K TEOPETUUECKAM MaTEPUATIOM ITPOUCXOIHUT KPATKO, CXEMaTHIHO, TIOCIIeJOBATENFHO (PUKCHPOBATH OCHOBHBIE ITOJIOKEHHS,
BBIBOJIBI, (DOPMYJIMPOBKH, 000OIIECHUS; TOMEYATh BaKHBIC MBICITH, BBIJIENISATH KIIIOUYEBHIC CIIOBA, TEPMHUHBL. [[poBepKa TEPMUHOB,
TIOHATHH € TIOMOLIBIO DHIMKIIONENH, CII0OBapel, CIPABOYHHKOB C BBITMCHIBAHUEM TOJIKOBAaHHH B TeTpanb. O003HAYHTH BOTIPOCEHL,
TEPMHUHBI, MATEpHUaJl, KOTOPBIH BBI3BIBACT TPYJHOCTH, IOMETUTH U TIONBITATHCS HAWTH OTBET B PEKOMEHIyeMol iuteparype. Eciu
CaMOCTOSITEILHO HE YAaeTcs pa3o0paThcs B MaTepuale, Heo0XoauMo chopMyIHpOBaTh BOIPOC U 3aJaTh IPEHNOAABATENIO.
IIpopaboTka paboueil mporpaMMbl JUCHUILINHEL, yAeNAsA 0c000€ BHUMAHHE IENSM U 3a1a4aM, CTPYKTYPE U COZIePKaHUIO
JUCcUUIUIMHBL. KOHCTIEKTUpOBaHNE HCTOYHHUKOB, MTOJITOTOBKA OTBETOB K KOHTPOJILHBIM BOTIPOCAM, IPOCMOTP PEKOMEHIYeMO i
JHTEPATyphl, padoTa ¢ MHGOPMAIIMOHHBIMH HCTOYHHKAMH B Pa3HBIX opMmarax.

Taxoke B porecce M3y4eHHUs TUCIUIUIMHBI METOTUYECKUE PEKOMEH IAIIMU MOTYT ObITh W3JJaHbI OT/ICJIbHBIM JIOKYMEHTOM.
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IIpunoxxenue
BannbHO-peiiTiHTOBas KapTa AUCHUIUIUHEI « bnoxumusoy
Kype 3 Cemectp 6
Bun xontpons MunumansHoe MakcumanbHOE
KOJIMYECTBO 0aJlIOB KOJIMYECTBO 0alIOB

Pazgen 1 «bBuoxumusi — Hayka 0 OMOOPraHUYECKHX BELIECTBAX H UX MpeBPaLleHUsIX)»
Texymmidi KOHTPOJIb IO pa3eny: 37 72
1 AynutopHas padora 15 28
2 CamocrosiTenbHas paboTa (crnenuanbHble 00s3aTeIbHbIe HOPMBI) 21 33
3 CamocrositenbHas padoTa (crenuanbHble GOpMbl Ha BEIOOD) 1 11
KoHTpoJIbHOE MEPONPUATHE 110 Pa3aely 5 8
ITpoMeKyTOYHBIH KOHTPOJIb 42 80
ITpomeskyTouHas aTTecTanus 14 20

HTroro 56 100
Bun xouTpons Ilepeuens unu npuMeps! 3alaHUi, KPUTEPUU OLIEHKHU U KOJIMYECTBO 0aIoB TeMsl 11 U3y4eHUs U

o0pazoBaTeIbHbIE PE3YIbTATHI
Paznen 1 «buoxumusi — HayKa 0 OHOOPraHMYeCKHUX BellleCTBAX M HX NMpeBpaleHUAX)>
Texymuit KOHTPOIH TIO Maxcumanvroe konuwecmao 6ainos — 12
paszeny Munumansroe koruvecmso oanios — 31
1 | AyauropHas paboTa Buinonnenue nabopamopuvix pabom. Tembr a1t U3ydeHus:
Kpumepuu oyenxu: nabopatopHasi paboTa BBIIIOJIHEHA CAMOCTOATENIBHO, C COOJIIOICHUEM BCEX HTAIIOB, «benku: peakiuM ocaxJaeHus OenkoB, oO0mme u
co0urosast mpaBHiIa M MPUEMBI pabOTHI ¢ Ta0OpaTOPHBEIM 000PYIOBAaHUEM, TTOTHOCTHIO OOPMIICHa, B crnenuduUecKkre IBETHBHIE peakuu Ha OeNKu W

KOHIIE PaOOTHI C/leJIaH NPaBUIIbHBIN BEIBOJ — 2 Oaa; 1abopaTopHas paboTa BBIIOIHEHA
CaMOCTOSITEIIBHO, C COOJIOZICHIEM BCeX ITAIOB MITH HEKOTOPBIMHU HeIOYeTaMH, COOJIoIast IpaBHia U
IpUeMBbl paboTHI ¢ 1a00PaTOPHBIM 000PYAOBAHUEM, €CTh HEKOTOPBIE HEIOYETH! B 0OPMIICHNH, B KOHIIE
paboThI ceaH MpaBHIIbHBIN BeIBOJ — 1,5 Oasia; pabora caenaHa B o0beMe He MeHee 60%,
CaMOCTOSITEIbHO, €CTh HEJI0UeThl B 0()OPMIIEHHH, BBIBOJ OTCYTCTBYET — 1 Gau1, paboTa clienana, HO He
odopmiieHa — 0 6aIIOB.

Maxcumanvhoe koauuecmao 6ann06 3a BHIOIHEHHE TA00PaTOPHBIX padoT — 8

Munumansroe xonuvecmeo 6an106 3a BHIIOJHEHUE Ja00PaTOPHBIX paboT — 5

Bovinonnenue 3a0anuil u peuleHue 3a0ay no npeomMemuou 0oaacmu OUOXUMUU

1. Hammumure (hopMyiibl IENTUIOB U JaiiTe UM Ha3BaHUA. B kakoil cpene (KHCIION, HeHTpaIbHO,
HIEJIOYHOM) JISKUT UX U303JICKTPUUECKas Touka? a) uc-ana-Tup; 0) riry-au3-apr, B) Baj-aci-apr.

2. Hammummre hopMyity reKcanenTiia i3 aMUHOKHCIIOT Pa3HBIX KIIACCOB, HCTIONB3Ys XOTS ObI 1BE
HE3aMEHUMbIC aMUHOKUCIIOTHI. J[aiiTe Ha3BaHKE, ONPEICIIUTE 3apsijl B Pa3HbIX cpenax. Kakue BeTHbIe
peakiyy OyAyT HOJOKHUTENBHBI AJIsl TAHHOTO HenTHIa?

3. Hanumure GopmMynbl KeTo-popM a30TUCTBIX OCHOBAHHM, ypaBHEHUsI 00pa30BaHUs HYKJICO3UI0B U
HYKJIEOTHIOB, BXoasmuXx B coctaB JIHK.

4. Ilokaxxute oOpazoBaHue HyKJIeoTHIa Ha mpuMepe Hykieoruaa JJHK (PHK)

CBOOOIHBIC AMUHOKHUCIIOTHDY,

«Yraesogsl. OmpezeneHne yrieBoJOB KadyeCTBEHHBIMU
peaKuusIMm

«Burtamunbl. KadecTBeHHBIE peakIMd Ha BHUTAMUHBL
OmnpeneneHue BUTAMUHOB B 00BEKTaX PACTUTEIBHOTO U
JKHBOTHOTO TTPOHCXOKACHHSD)
«DEepMEHTBI. CaoticTBa
6uoxaramuzaropoB. OmperneneHue  (QepMEHTOB B
00BeKTax pacTHTEIBHOTO u JKHBOTHOTO
MIPOMCXOXKICHUSD)

«O6meH  BemiecTB M 3HEpPruM.  buonormueckoe
OKHCIIeHHE. buoxuMuveckue npeBpaiieHus yrieBo0B 1
JIMIMHUTIOB B OPraHU3Me YEI0BEKa

(dhepmeHTOB Kak

OO6pa3oBaTenbHbIC Pe3yIbTaThl:

3HaeT mpeAMeT U3y4eHHs OMOXMMHUM; OHOXUMUYECKYIO
TEPMUHOJIOTHIO; METOJIbl OMOXMMHMYECKOIO aHaJu3a.
MornekynspHsle OCHOBBI kHu3HH. Heopranmueckue
BEIIECTBA, WX 3HAaYCHHE. AMUHOKHUCIOTBHI, CTPOEHUE,
Kinaccupukanms, oO0pa3oBaHHME TENTHIHOW  CBSI3H.
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Kpumepuu oyenxu: Bce 3alaHue BbINOJIHEHO BepHO — 1 6at; 3a1aHue BBINOIHEHO B 00beMe He MeHee 70
% — 0,5 Gana; 3amaHne BEIITOJIHEHO B 00beMe He MeHee 50 % — 0,25 Gamuta, 3aaHne BEITOJIHEHO B
ooseme MeHee 50 % — 0 6amos.

5. Hanummre GpopMyisl MOHOCaxXapuaoB (TIIFOKO3bI, PPYKTO3bI, pUOO3HI , IE30KCUPHO03bI), TUCAXapUIOB
(MaNbTO3BI, TAKTO3BI U CaXapo3bl), MOJUCAXAPUIOB (KpaxMal, MIMKOreH). HanuimTe ypaBHEeHHs peakiuii
THAPOJIN3a TUCAXapUI0B U MOJIHCaXapHIOB.

6. Pemrnth cuTyanoHHyI0 3a1a4dy. Bo Bpemst ogHO# U3 sxcnequimii Xpucrodopa Korymba gacts
JKHUIaXa 3a00ena. YMUparomue MOPSKU MOMPOCHIIN BEICAAUTh UX HA KAKOM-HHOYAb OCTPOBE, YTOOBI
OHH MOTJIM CIIOKOIHO yMepeTb. Uepes HeCKOJIbKO MecsIeB Ha oOpaTHOM nyTH kKopabiu Konmym6a BHOBB
MOZOILTH K Oepery 3Toro octpoBa. KakoBo ke ObLI0 N3yMIIeHHE IPUOBIBIINX, KOTJIa OHU BCTPETUII 3/1ECh
CBOMX TOBapHIIeH )KUBbIMU U 310poBbIMH! OcTpoB HazBanu «Kropacao» (B mepeBojie ¢ MOpTyrajabCKOro —
«O37I0pOBIISAOLIHINY). [ToueMy He MOrHOIM MOPSIKH, O KAKOM 3a00JIeBaHUH UAET peub? B kakux
XYI0KECTBEHHBIX IPOU3BEACHUSIX OIMCAHO 3TO 3a00sieBaHue?

7. Pemnts 3amavy. Butamun PP (HukoTHHaMuI) coctout (1o Macce) u3 58,3% yraepona, 4,86 %
BoJopoaa, 12,96 % kucnopona, 22,84% a3ora. YCTaHOBUTE MOJIEKYIISIPHYIO (OpMYyIly U MOJIEKYIIPHYIO
Maccy ButamuHa PP.

8. CocraBbTe Bce BO3ZMOXKHBIE (YOPMYIIBI TPUITIMLIEPHUIIOB, B COCTaB KOTOPBIX BXOIAT CIIEAYIOLINE
KHCJIOTHI: a) JIaypHHOBAsT; 0) MaJbMUTHHOBAS U OJICMHOBAS; B) CTEAPUHOBAS U MUPHCTHHOBAS; T)
MUPHCTHHOBASL, JINHOJIEBas, TMHOJIEHOBAs. JlaiiTe M Ha3BaHUS, KAKUMU (pU3NIECKIMH CBOHCTBAMH OHH
OyILyT XapaKTepu3oBaThCs?

9. [IpuBecTH MPUMEPHI XUMHYESCKHUX PEaKIIUi 10 KilaccaM (epMEHTOB: OKCHIOPEIYKTax, TpaH(epas,
TUAPOIA3, IUa3, F’UAPOTa3, CHHTETa3.

10. Hanmmute CTpYKTYpHYIO GOpMyITy ClIeNyIOMIEro NenTHIa: Cep-TUP-IH3-MeT-TIIy-apr-TpHu-Tipo. Kakoit
3apsi] HeceT MOJIeKyJIa 3TOro IENTHAA B BOJHOM pacTBope? YKaXUTe, KaKue COSUHEHUS MOTy4aoTcs
TIPY BO3/ICHCTBUU TPHUIICHHA Ha TOT HENTH.

11. YkaxuTe, Kakue MeNTH/bI I0JIyJal0TCs IPYU BO3AEHCTBUN XMMOTPUIICHHA HA MOJIUNENTH I, UIMEIOLIHI
NEPBUYHYIO CTPYKTYPY: TJIH-(PeH-U30-1eH-THP-Tpe-Tpu-aa.

12. YxaxuTe, Kakue MeNTH/bI I0JyJal0TCs IPU BO3JEHCTBUY NENICHHA HA NENTUJ, UMEIOIINI IEPBUUHYIO
CTPYKTYpY: alla-aci-(eH-Bai-cep-1eid-THp-THC.

Kpumepuu oyenxu: Bce 3alaHue BBIIIOJIHEHO BepHO — 1 6anut; 3a1aHue BHINOIHEHO B 00beMe He MeHee 70
% — 0,5 Gana; 3aaHne BEITTOJIHEHO B 00beMe He MeHee 50 % — 0,25 Gamta, 3a1aHue BEITOJIHEHO B
oobeme menee 50 % — 0 Gamos.

13. Kakue n3MeHeHHS NPOM3OHIYT B CTPOCHUH Oeinka, eciad B KoxupymomeMm ero ydactke JHK —
TAALIAAATAAITAAAA mexnay 10-m u 11-M HykIeoTHaMH BKIIIOYUTH IUTO3UH, MeXy 13-M u 14-m —
TUMUH, a Ha KOHIIe MPUOABHUTH €Ille OAUH aJIeHUH?

14. TlepeuncnuTe aMUHOKUCIIOTHI, paJUKajbl KOTOPHIX Y4aCTBYIOT B (DOPMUPOBAHUU TPETUUHON CTPYKTYPHI
Oenka. [IpuBenuTe cxeMy 00pa3oBaHHs BOJOPOIHBIX CBSI3eH MEXAY paJuKaiaMi CepuHa, acliaparHHOBOM
KHUCJIOTBI U TUCTHUAHHA.

15. Beruucnure OO0 BBIXOJA TITFOKO3bI, €CIH IPH THAPONIN3e IpEeBeCHHBI Maccol 260 rpaMM MaccoBast
JIOJIS LeJITI0NI036I cocTaBisaeT 50% u nomydeHHas rioko3a — 40 kr.

16. Brruucnure, Ha Kakylo BEUYHHY (B MKM) U3MeHUTCs [utnHa ¢parmenta THK, monekynspHas macca
kotoporo pasHa 1 000 000 [Ia, eciiut u3 a-Gopmbl OH nepeiinet B B-popmy.

17. Maccoas nonst kpaxmana (C6H1005)n B kaprodene cocraBnsier 20%. PaccunTaiiTe Maccy TITFOKO3BI,
KOTOPYIO MOKHO MOTYYHUTh U3 KapTodeis Mmaccoit 1620 rpamm.

Maxkcumanvroe Konuvecmso 6an06 3a BHIOJHEHUE 3aJaHUI U pellieHue 3a1ad — 17
Munumanvroe Konuuecmeo 6ai106 3a BHIIOJHEHUE 33JJaHNI U PEllICHUE 3a1a4 — 8

I'maBHBIE  KJ1AcChI 6H00pFaHI/I‘I€CKI/IX CO@,HPIHGHI/Iﬁl
6eJIKI/I, HYKJICUHOBBIC KHCJIOTBI, YIJIEBOABI, JIMIIHUIBI:

CTpOCHUE, (I)I/ISI/I‘{CCKI/IC n  XUMHYCCKUEC CBOﬁCTBa,
(I)yHKI_II/II/I. buomornyeckn  akTHBHBIC COCIUHEHUS:
(1)epMeHTI>I, BHUTaMUHBI, TOPMOHBI, CTpOCHHUEC,

(u3MUecKue W XMUMHUYECKHE CBOMCTBA, (DYHKIHMH Kak
6uoperynsatopoB. ATO u apyrue HU3KOMOJIEKYJSIpHbIE
OpraHMYecKHe BEIeCTBa KIETKH: CTpOeHHE, (QyHKIMH.
Knerounslii Mera0oiu3M: OCHOBHBIE IIyTH OOMeEHa
BEILECTB, IPOLIECCHl DPAclazga M CUHTE3a OCHOBHBIX
OpPTraHUYECKHUX BELIECTB: OEJIKOB, YIJIEBOAOB, JHUIIUJIOB,
HYKJIEMHOBBIX KHCIOT B OpraHU3Me IIPOKapHOT M
3YKapHOT; CIIOcO0BI pacueTa 3HepreTuueckoro 3¢ dexra
IOPOLECCOB  KaTabonu3Ma,  BBIPAXKAEMOIO  YHCIIOM
Mouiekyn ATO.
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2. [Ipoexmuposaniue ypokos 6uoaio2uu ¢ OUOXUMUYECKUM COOEPHCAHUEM.

1. CocTaBbTe nepeveHb XUMHUUECKUX PEaKTUBOB, TIOCYbI U 000py0BaHMs, HEOOXOAUMBIX JIJIsl IPOBEICHUS
MIKOJIBHOTO JIAOOPAaTOPHOTO 3KCHEPUMEHTA M0 KaYECTBEHHOMY OIPEJIENICHUIO YTIICBOIOB

2. TlonbepuTe CUTYalMOHHYIO 33/1a4y JUIs YYal[uxcs o Teme: «berkny.

3. Ha 3aHATHAX Kypca BHEYPOUHOH AESATENEHOCTH «BBITH 310POBBIM — 3TO CYACThE» IEBATHKIACCHUKAM
ObuIa MpeIoKeHa cieryonas 3aaaya:

"Amunaza- TKaHecnenu(puueckuii (PEepMEHT TIOKENYIOYHON JKeNie3bl, YYacCTBYIOIIMH B TIpoIlecce
MUILEBapEHUS.

A. Kakyro peaknuro KaTaqau3upyeT ammiiaza’?

b. KakoBa amuna3Hast akTHBHOCTb B CBIBOPOTKE KPOBH U MOY€ 37I0POBOTO YeIOBEKa?

B. Kak MOXHO MOATBEPIUTH AUATHO3 OCTPOTO MaHKpeaTHTa (BOCIAICHUE MOHKETYA0YHOM kemne3b)?"
Pemmre 3amauy u npeaioxkuTe 1i1aH 0OCYKJICHHUS €€ PELICHUS CO IIKOJIbHUKAMHU.

Maxcumanvnoe xonuuecmao 6anno6 3a BHIIIOJTHEHNE 3aJaHUi U pelieHue 3a1ad — 3
Munumanshoe koruuecmeo 6a1106 3a BEIIIONTHEHHE 3aIaHAH U pEIICHUE 32139 — 2

—28
-15

Maxcumanvroe Koauuecmao 6anios 3a ayoumopHyo pabomy
Munumanvroe Koiuuecmeo 6aiios 3a ayoumopHyo pabomy

TeMbl T U3Y4CHHS:

«PemieHune 3aanuii ¥ 3324 1a0OpaTOPHO-
MPAKTHIECKOTO XapakTepa. [[pOeKTHpOBaHHE YPOKOB
OHOJIOTHH ¢ OMOXMMHUYECKUM COZCPIKAHHEM)

O6pa3oBaTenbHbIC Pe3yIbTaThI:

‘YMeeT: NpOeKTHPOBaTh YPOKHU OUOTIOTUH C
OMOXUMUYECKUM COJIEPIKAHHEM.

YMeeT: NpOeKTHPOBAaTh YPOKH OUOIOTUH 10 H3YYEHUIO
BOIPOCOB OMOXUMUH C UCHOJIB30BAHHEM COBPEMEHHBIX
00pa3oBaTEIbHBIX TEXHOIOTUIl.

CamocrosTenpHast
paborta (crienuanbHbIe
o0s13aTeNbHbIE POPMBL)

Buinonnenue 3adanuii:
1. ITokaxwuTe TUCCOIMAIIMIO AaMUHOKHUCIIOT, OIPEAETINTE UX 334/ B Pa3HBIX cpefax: acll, JI13, cep, IHUC,
MET, BaJl.
2. ITokaxwure 0OpazoBaHue MENTUIOB U JaiiTe UM Ha3BaHus. OnpeenuTe ux 3a1si/ B pa3HbIX cpeaax B
KakKoii cpezie (KUCIol, HeHTpaJIbHOM, IEIOYHOI ) JISXKUT MX H303JIEKTpUYecKasi Touka? a) Tiry-acr-aJa-
THp; 0) U30-cep-Iu3-apr, B) Tpe-1uc-GpeH-MeT.
3. Hanmmmre GopMyny nenTuaa u3 HE3aMEHUMBIX aMHHOKHUCIIOT. JlaiiTe Ha3BaHuUe, ONpenesuTe 3apsi B
pa3HbIX cpenax. Kakue 1BeTHbIE peakiuy OyIyT MOJOKHUTENBHBI ISl TAHHOTO nenTuaa?
4. YxaxxuTe Bce B3aMOJICHCTBHS, MTOAJCPKUBAIOIINE TPETUYHYIO CTPYKTYPY MOJIEKYJIbI OeKa,
BO3HHUKAIOLIHE NPH KOHTAKTE IBYX (PparMeHTOB MOJIHIETITHIHOM [enu:
-TJIy-uie-Baj-nei-uuc-Tup-
-apr-ana-Tpu-QpeH-Iuc-Tuc-.
5. Hanmmute ¢hopMyibl KeTo-GopM a30TUCTBIX OCHOBAHUM, ypaBHEHHS 00pa30BaHUs HYKIIEO3UIOB U
HYKJIEOTH]IOB, BXoasamux B coctaB PHK.
6. [Tokaxxute ypaBHEHHS PEAKIUI THIPOJIN3a IPOCTOr0 U CMELUIAHHOTO TPUMIIHLEPUAA. YKaXHUTE, KaKHe
NpeZieNIbHbIE U HeIpeeIbHbIe XKUPHBIC KUCIOTHI BbI IPUMEHMIIN.
7. B ueM CXOACTBO U pa3jinuue 0 XMMUUecKoMy cocTaBy u ctpoenuto JJHK u PHK?
8. Hanmmmte hopMyIbl KeTo-(popM a30TUCTBIX OCHOBAHWIA, ypaBHEHHs 00pa30BaHUs HYKICO3HUIOB H
HYKJIEOTHIOB, BXoasuux B coctas JIHK.
9. Iokaxkute 0Opa3oBaHKHE BOJAOPOIHBIX CBsI3el B KOMIUIEMEHTAPHBIX Mapax a30TUCTBIX OCHOBaHWIl: A +
T, 0+T;V+A.
10. Hanmmure ypaBHEHHE peakuii 00pa30BaHUs aleHUIOBOM KUCIOTHI, TAMHHOBOM KHUCIIOTEL.
11. Hanumute CTpYKTYpHYIO popMyity dhparMeHTa HONIUHYKJICOTHIHOH IIETOYKH
— ATIIY —. Ykaxure Mocie10BaTelbHOCTh HYKJICOTHAOB B KOMIUIEMEHTAPHOM eMy (parmeHTe.
12. Tlokaxute coenuHenne Hykneotua0B IM® u [IM® B nenu JJTHK.
13. Onpexnenute, kakoe cTpoeHue OyneT uMeTh Mosekyina MPHK, eciu mopsiiok HyKJICOTHIOB B IIETIOYKE
reHa, Ha KOTOPOM OHA CHHTE3HPYETCsl, UMEET CIIEIYIOUIYIO MOCJIEA0BATEIbHOCTh:

TeMbl I U3Y4CHHUS:

«benku: peaknuu OcaxIeHUs OCENKOB, oOIHME |
crenduUeckre I[BETHbIE peakiuu Ha OCIKH W
CBOOOIHBIE AaMHHOKHUCIIOTEI,

«Yraesoasl. OmnpesiesieHHe YTIeBOJOB KaueCTBEHHBIMU
PEaKIIIMI»

«Buramunubel. KauecTBeHHEIE pcaKuyu Ha BUTAMUHBI.
OmnpeneneHre BUTAMUHOB B 00BEKTaX PaCTHTENHHOTO U
YKHBOTHOTO MPOUCXOMKICHUSI»
«DEepMEHTBI. CaoticTBa
6uoxaramuzaropoB. OmperneneHue  (QepMEHTOB B
00BeKTax pacTHTEIBHOTO u JKHBOTHOTO
MPOUCXOKICHHUS

«O0OMeH BemecTB W JHEpPrud. buosormyeckoe
okHcieHue. buoxumudeckue npeBpalieHus yrieBoJoB 1
JIMITUIOB B OPTaHU3ME YEIOBEK»

(dhepmMeHTOB Kak

OO0pazoBaTenbHbIE PE3YIIbTATHL:

3HaeT mpeAMeT U3y4eHHs OMOXMMHUM; OHOXUMUYECKYIO
TE€PMHHOJIOTUIO; METOJbl OMOXMMHUYECKOIO AaHaJIU3a.
MonekynspHsle OCHOBBI kH3HH. Heopranmueckue
BEILECTBA, UX 3HAaueHUE. AMUHOKHCIOTBHI, CTPOCHUE,
kinaccupukanms, OoOpa3oBaHME TNENTHUIHOW  CBS3H.
I'maBHBIe KJacchl OMOOPraHMYECKUX  COCAMHEHMM:
6€lKM, HYKIEUHOBBIE KHUCJIOTBI, YIJIEBOJBIL, JIMIIUJBL:
CTpoeHHe, (U3MYEeCKMe U XUMHYECKHE CBOMCTBa,
¢yHKIMH.  BHONOTHYEecKH aKTHBHBIC  COCIMHEHHS:
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TTTTAALOTAIOUTATATTTI TA. KakoBa quHa monexkyisl JJHK, ecian anuna ognoro nykieoruaa 0,34
HM.

14. Paccuuraiite 00b€M YIJIEKUCIIOrO ra3a, KOTOpbL 00pa3yeTcs NpU CIUPTOBOM OPOKEHUH ITFOKO3bI
Mmaccoii 250 r, coneprkareit 4% npumeceit.

15 Kakyro Maccy ITFOKO3bI MOXKHO IOJIy4MTh U3 kKpaxmana Maccoit 200 r, conepakaiero 5% npumecei,
€CJIM MaccoBas J10JIs BbIXo/1a cocTaBisieT 95%?

16. Kakue npoayKTsl 00pa3yroTcsi IPH OKUCIUTENBHOM JIe3aMHHUPOBAHHUH acIIapariHOBOW KHCJIOTHI?
Hamummre cxeMbl peakuuy, Ha30BUTE NPOIYKTHI PEaKIMU B (ePMEHTHI, KaTATU3HPYIOIINE 3TH PEaKIHH.
17. Kakue OMOreHHbIE aMUHBI 00pa3yloTCcs B pe3yabTaTe AeKapOOKCUINPOBAHUS THPO3UHA U TUCTUAUHA?
Hamummre cxembl peakuuii 1ekapOOKCHINPOBAHUS Ha3BaHHBIX aMHHOKHCIIOT M YKaXKUTE (hePMEHTEI,
YCKOPSIIOIIHE 3TH PEaKIHU.

18. 3anumuTe XMMU3M MIPEBPAILEHNS MACISTHON KHCIOTHI B KAIIPOHOBYIO KHCIIOTY.

19. 3anumuTe XNMHU3M NPEBPAIICHUS KaIPOHOBOH KUCIIOTH B aneTmi-KoA.

20. Kak ocymectpnsiercs nepexos oT [I1BK k macnsnoit kucinote? OTBET WILTIOCTPUPYITE YpaBHEHHSIMA
COOTBETCTBYIOLIMUX PEAKIHH.

21. 3anuimTe XMMUA3M peakIiii OMOCHHTE3a MACJITHONW KUCIIOTHI B IIUTOIIA3ME KJIETOK.

22. CocTaBbTe ypaBHEHUs peaKIUi OTy4eHHs AUNAaIbMUTOOJICHHA.

23. CocTaBbTe ypaBHEHUS PeAKIHi MTOMYIEeHHS TaTbMHTOONICOCTEapHHA.

24. Kax ocymiecTBIsIeTCs IEpeX0 OT JIMMUIOB K yriaeBoxam? OTBET WUTIOCTPUPYHTE ypaBHEHUSIMH
COOTBETCTBYIOLIUX PEAKIUH.

25. Kak ocymniecTBisieTcs epexo OT YIIIeBo0B K Jumuaam? OTBET WUTIOCTPUPYHTE ypaBHEHUSIMH
COOTBETCTBYIOLIUX PEAKIUH.

26. B uem pasHHIa IPOTEKaHUS XUMIYECKUX PEaKuii, IPEICTaBICHHBIX B BUIE CXEM:

HAJ HAZl+ H:
1) A ——» B; 2) cC —F> hil
HAL. H; HAZL

IIpuBenure npuMepsl XUMUYECKHX PEaKIMH, COTIacCHO cxeMaM (Bcero Ha o0e cxembl He MeHee 5). Kakos
SHEPreTHUECKUH A3PPEKT peaklnu, COTJIACHO MPEJICTABICHHBIM CXeMaM, 1 moyemy?
27. Harmummre CTPYKTYpHYIO GOpMYITy OKCUTOIMHA (TOPMOHA 3aHeH 10JM rHo(u3a), COCTOSIIETO 13
CJICIYIOIINX AMUHOKHUCIIOT:
TJIN-JIEH-TIPO-IIUC-aCH-TJTH-U30-TUP-1IHC
| |

S S
28. PaccuuTaiiTe, Kakoe KOJIMYECTBO KYKYPY3HOTO Macjia HE0OX0JUMO YHOTPEOUTh B MUIILY, YTOOBI
YIOBJIETBOPUTH CYTOYHYIO IIOTPEOHOCTH YeIoBeKa B BUTaMUHE D, eciin H3BECTHO, YTO OHO COJEPIKHT B
cpenHeM 1,4 Mr 1aHHOTO BUTaMUHA.
29. Ipouwnraiite § 11 [Tpoueccs paciieIieHus! BelecTB B KieTke (yueOHuk ouonorun TepemoB A.B.,
ITerpocosa P.A. , npukperusiercs k cooOuieHno0). CpaBHUTE 00IIUE U OTIIMYUTENILHBIE TTOAXOABI K
OTpaKEHHIO MPOIIECCOB OOMEHa BEIECTB B yueOHUKe Orostoruu [yt ydanmxcs u yueonuke 10.b.
Oununmnopuya).
30. B anexrponHOM mpuitoxeHnH K yaeOuuky JI.H. CyxopykoBoii bronorus, 10 knacc mpeacTaBieHa
cienyromas cxema. Ha Bamn B3IJIsizt, MOJHOCTBIO JIM MOJKHO COTJIACUTBCS C IPEICTABICHHOM
uHdopmarpei? Eciu Her, To moyemy?

(epMeHTbl, BUTAMUHBI, TOPMOHBL, CTPOEHHUE,
(dusnUeckne W XHUMHYECKHE CBOMCTBA, (DYHKIMH Kak
6uoperynsatopoB. ATO u apyrue HU3KOMOJIEKYISIPHbIE
OpraHHYecKHe BEIeCTBA KIETKH: CTpOeHHE, (QyHKIMH.
Knerounslii Meraboiu3M: OCHOBHBIE IIyTH OOMeEHa
BEILECTB, IPOLIECCHl DPAclazga M CUHTE3a OCHOBHBIX
OpPTraHUYECKHUX BELIECTB: OEJIKOB, YIJIEBOAOB, JHUIIUJIOB,
HYKJIEUHOBBIX KHCIOT B OpraHU3Me IIPOKapuoT H
9YKapHOT; CIIOcO0BI pacueTa SHepreTuueckoro 3¢ dexra
mporeccoB  karabonm3ma,  BBIPAXKaeMOTO  UHCIOM
Mmonekya1 ATO.
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31. Tlonbepure nokasarenbHble HaKThI, MO3BOJIAIONINE O0BICHUTH OJHOKIAcCHUKAM "IloueMy 310poBOMY
YeJIOBeKY He PEKOMEHIyeTCs YIOTPeOITh ¢ MPOGIIAKTHUECKOH HesbIo (hapMaKOJIOTHIECKHE TperapaThl
BuTaMuHOB?" OTBET Ipe/ICTaBbTE B BU/IE MUCBMEHHOTO 110CTa IS coluansHoi cetn VK.

32. Ha 3aHATHSX Kypca BHEYPOUHOH JESTENbHOCTH "BBITh 3I0pOBBIM — 3TO cUacThe" JEeBATHKIACCHUKAM
ObLTa IpeIoKeHa CileayronIas 3a1ada: PaccunTaiite, kakoe KOJMIECTBO YEPHON CMOPOANHEI HEOOXO MO
YIOTPeOUTh B MUY, YTOOBI YAOBIETBOPUTH CYTOUHYIO MOTPEOHOCTH YenoBeka B BuTamMuHe C. M3BecTHO,
4yTO B HeW conepxwurcs B cpenHeMm 450 mMr% paHHOro BUTaMMHA. Pemmrte 3amady U HpPEmIOKHUTE ee
odopmiieHue B TeTpaIy MIKOJIbHUKA.

33. Ucnonb3ys pa3nuuHble HCTOUHHUKH, TOA0epUTe (PakThl ToKa3biBaromue, uto KOxHbIH Ypan oTHOCHTCS
K HOMOMUPHUINTHBEIM pernoHaM. Kakue Hay4HO-OOOCHOBaHHBIE PEKOMEHIAIMHA MOXHO MPEJIOKHUTD IS
KOpppeKIuy feduimra iona y oxHoypanblueB? [loaroToBsTe MaTepran B BUae MCBMEHHOTO COOOLIEHHS
B IIKOJIbHYIO Ta3ery.

Kpumepuu oyenxu: 1 6ain 3a Kaxoe MpaBUIIbHO BHIITOJHEHHOE 33/IaHHE

Maxcumanvnoe Konuuecmao 6ann08 3a camMoCmoamenbHylo pabomy (cheyuanvHuvle oba3amenvhvle
¢opmor) — 33

MunumansHoe Koruuecmso OAI08 3a CAMOCMOAMENbHYI0 pabomy (cneyuanvhvle 00a3amenbHble hopmbl)
=21

CamocrosTenbHas
paborta (crieransHbIe
(hopMeI Ha BBIOOD)

1. TIpennaraeTcs BBIIOJHUTH OJHO-IBA 33aHUS Ha BHIOOD.

1. TIpoBecTr aHanm3 yaeOHIKOB OMOJIOTHH, HATIPABJICHHBIH Ha BBHISBICHAE BOIPOCOB OMOXHMHUH B
HIKOJIBHOM Kypce OMOJIOTHH.

2. OCyIecTBUTh HAITMCAHUE HAYYHOH CTAaThU HA OJIHY U3 MPEIIOKEHHBIX TEM:

* JleATeNbHOCTHBIN OJX0/] B U3Y4E€HUU BOIPOCOB OMOXUMMUU B MIKOJIBHOM Kypce OHOJIOTHU.

* [IpoexTHBIi METO B U3y4EHNH BONPOCOB OMOXMMHUH B IKOJIBHOM Kypce OHOJIOTHH.

* MeXnpeaMEeTHBIN IPOEKT P U3Yy4EHUH BONPOCOB OMOXHUMHUH B IIKOJIBHOM Kypce OHOIOTHU M XUMUH.
* 3a1auHbIi MOAXO] B U3YYEHUH BOIIPOCOB OMOXUMHUH B IIKOJILHOM Kypce OMOJIOTHH.

* [Tpumenenue cpencts UKT B opranuzaimu npouecca U3y4eHHs: BONPOCOB OHOXUMHUHU.

* [IpumeHeHne 00yyaromuX MporpaMM NpU U3y4E€HHH BOTIPOCOB OMOXUMHH B IIKOJILHOM Kypce OMOJIOTHH.
* BO3MOXHOCTb IPUMEHEHHUS XYA0KECTBEHHON JINTEPATyphl IPH U3Yy4E€HUN BOIIPOCOB OMOXUMMUU B
IIKOJIE.

* OcoOeHHOCTH B H3y4eHUH (YKa3bIBaeTCs TeMa) Ha 0a30BOM YpPOBHE 110 YUeOHHKY OHOJIOTHH aBTOPCKUX
JTUHUH (YKa3bIBAIOTCS aBTOPbl Y4EOHUKOB).

3. Pa3paboTarh MHIaKTHUECKHE KAPTOUKH [0 BOMPOCAaM OMOXHMMHH B NIKOJILHOM Kypce OHOJIOTHH.

Tembl 11 U3ydeHus:

«Pemenne 3amanuii ¥ 3a1a4 1ab0paTopHO-
MPaKTHUUECKOTO Xapakrepa. [IpoekTrpoBaHue ypokoB
OHONOTHY ¢ OMOXUMHUYECKIM COACPKAHHEM»

O0pazoBaTenbHbIC PE3YIIbTATHI:

YMmeer: npoeKTUpOBaTh YPOKUA OUOJIOTHH C
OMOXMMHUYECKHM COJIEPIKaHHEM.

YMmeer: npoeKTUpOBaTh YPOKUA OMOJIOTHH IO U3yYCHHUIO
BOIIPOCOB OMOXMMUH C UCIIOIH30BAHUEM COBPEMEHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTHIA.
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4. ITogoOpatTh 3a1aHus IPOOIEMHOr0 XapaKTepa Ipy U3y4eHUU BOIPOCOB OMOXUMMHU B HIKOJILHOM Kypce
6uonoruu.

5. Pa3paboTaTh KOHCIEKT YpOKa 10 U3y4EHUH BOIIPOCOB OMOXUMUH (YTIyOIeHHbIH YpOBEHb 00yUeHHS
OuoJIOTHH)

Kpumepuu oyenxu gvtnonnenus 1-5 3a0anuii: 3ajaHus BBIIIONHEHBI B TOJTHOM 00beMe BEPHO — 5 0aJlIoB;
3aJaHNe BBITIOJIHEHO C HE3HAYUTEIbHBIMHU OmMOKaMH — 4 0aluta; 3alaHUe He BBIIOIHEHO MIIH BHITIOIHEHO
HeBepHO — 0 6aiIoB).

2. Pa3paboTKa MyIbTHMEIUITHBIX IPE3CHTAIHI B paMKaX JAHHOH TEMBI:

Kpumepuu oyenxu: 3 6anna — caMOCTOSTENIHOE BBIIIOJIHEHUE, TPaMOTHOE 0(hOpMIIEHHE, COACPKaHne
COOTBETCTBYET TeMe, KOJIMYECTBO CclaiinoB 14-16; 2 6amna — rpaMoTHOE 0(hOpPMIICHHE, COAEPIKAHUE
COOTBETCTBYET T€ME, HO HEIOCTATOYHO YE€TKO CTPYKTYPHPOBAaH MaTepHal, H30BITOYHOCTE cIaiiioB (Ooiee
15). 1 6ayu — npe3eHTanus pazpaborana ¢ HapymeHreM oGopMIeHHs (HET COOITI0ICHNE SANHO00pa3ust
mpH(TOB, MPUCYTCTBYET THUIIEPCHUIKA KaK KONMMPOBAaHHE M3 HHETA, MAKCUMYM TEKCTa U T.JI.), KOJIMYECTBO
cnaigoB 10-12;

Maxcumanvroe Koauwecmao 6anios 3a camocmosmenvhyio pabomy (na evloop cmyoenma) — 11
MunumansHoe Koruyecmso OAI08 3a Camocmosmenvrylo pabomy (Ha evibop cmydenma) — 1

KoHTposbHOE MeponpUsiTHE
0 paszery

Buinonnenue sapuamugnuix 3a0anuii.

1. OxapakTepu3yiiTe 0OMEHHBIC ITPOIECCHI B OPraHU3Me YeIoBeKa (TITHKOJIH3, TIHKOTCHOJIN3, pactaj
TJIMIEPHHA, J-OKUCIICHHS, paciia]] OEJIKOB B KeJyJOYHO-KHIIEYHOM TPaKTe, MyTH pachaia aMUHOKHUCIIOT U
T.IL).

Kpumepuu oyenxu: 2 6ajna — MaTepuall U3J10>K€H JOCTATOUHO IIOJHO, IPUMEHSIOTCSI OMOXUMHUUECKUE
TEPMHHBI, BO3MOKHO, €CTh HEOUeTHI; 1,5 Oama — MaTepHa u3J0KeH KPaTko, B OOIIUX YepTax,
MPUMEHSIOTCS OMOXMMUYECKUEe TEPMUHBL; 1 0aT — MaTepuan u3j0KeH OYeHb KPaTKo, B OOILIUX YepTax,
HET JIOITyCKa MPUMEHEHUS] OMOXUMUYECKIE TEPMUHBI U3 IPYTHX TEM, HE OTHOCSIIUXCS K PACKPBIBAEMOMY
Bormpocy; 0 a1 — marepuai U3JI0KeH 04eHb KPaTKO, IPUMEHEHbI OMOXMMHUUECKHUE TEPMHUHBI U3 APYTUX
TEM, HE OTHOCSIIMXCS K PACKPBIBAEMOMY BOIIPOCY.

2. Paccuwnratb 3HepreTudeckuii 3(eKT pacmnaza mpocToro U CMELICHHOTO TPUIIIMIEpHIa (Ha npumepe
KOHKPETHBIX TPUTITULEPUIOB).

Kpumepuu oyenxu: 2 6anna — MaTepual U3J10>K€H JOCTATOYHO IOJHO, IPUMEHSIOTCSI OMOXUMHUUECKUE
TEPMHHBI, BO3MOXKHO, €CTh HEOUETHI; 1,5 Oauia — MaTepHal u3JI0KeH KPaTko, B OOIIUX YepTax,
MPUMEHSIOTCS] OMOXMMHUUECKHE TEPMUHBL; 1 0aJl — MaTepuai U3JI0KEeH 04eHb KPaTKo, B OOIIUX YepTax,
HET JI0IyCKa MPUMEHEHU OMOXUMHYECKHE TEPMHUHBI U3 APYTHX TE€M, HE OTHOCSIIUXCS K paCKphIBAEMOMY
Bompocy; 0 6an1 — Marepuai U3JI0KeH 0OYeHb KPaTKO, IPUMEHEHbI OMOXMMHUUECKHUE TEPMHUHBI U3 APYTUX
TEM, HE OTHOCSIIMXCS K PACKPBIBAEMOMY BOIIPOCY.

3. Pemntsh nBe 3aqauu (M3 IPEATIOKECHHBIX)

* BeruucnuTe 10110 BBIXO/a IIIOKO3BI, €CIIM IIPY THAPOJIM3E ApeBecHHbI Maccoi 260 rpaMM MaccoBas
JIOJIS LeJITI0NI036I cocTaBisaeT 50% u nomydeHHas rioko3a — 40 kr.

* BeruncnuTe, Ha Kakyro BeJTMUUHY (B MKM) H3MeHHTCs anuHa Gparmenta JTHK, MonekynspHas Macca
kotoporo pasaa 1 000 000 [la, eciiu u3 a-Gopmbl oH niepeitnet B B-popmy.

» MaccoBas goins kpaxmaina (C6H1005)n B kapToderne cocrasnsier 20%. Paccunraiite Maccy rimoKo3bl,
KOTOPYIO MOXHO MOJY4YHUTh U3 KapTodens Maccoit 1620 rpamm.

* Beruucnute 1iuHy (B HM) HOJIMIIENTHIHON EMH MHOTJIOOMHA, COAEpIKaIero 159 aMHHOKUCIIOTHBIX
OCTAaTKOB ¥ UMEIOMIETO J0JII0 CITUPATbHON KOHpHUTYparmu 75%.

* CryneHr 3a cytku pacxoayeT 12570 k/Ix sneprun (3000 Kkai), MoJOBUHA KOTOPOH MCHOJB3YETCS KaK
TEIJIOBast, a APYTasi MOJOBHHA — JUIsl BBINIOJHEHHSI XHMHYECKON, MEXaHUIECKOH U IPYTHX BUAOB PadoOT.

O0pazoBaTenbHbIE PE3YIIbTATHL:

3HaeT mpeAMET M3Y4YCHUS OMOXUMHH; OHOXMMHUUCCKYIO
TEePMHHOJIOTHIO; METOJbl OMOXMMHUYECKOTO aHaJIu3a.
MornekynspHasie OCHOBHI KH3HH. Heopranmdeckue
BEIllECTBA, UX 3HaueHHe. AMUHOKHCIOTHI, CTPOCHUE,
knaccupukanys, oOpa3oBaHHWE TMENTHIHOW  CBSI3H.
I'maBHble KJIacChl OMOOPraHMYECKUX  COEIUHEHMM:
0eJNKH, HYKIEWHOBBIE KHCIOTBHI, YIJICBOABI, JIHITHIBL:
CTpoeHHe, (U3MUEeCKUe U XUMUYECKHE CBOMCTBa,
¢yakuu.  Buonormyeckn — aKTHBHBIE — COSIMHEHHS:
(epMEeHTbI, BHUTaMUHBI, TOPMOHBI, — CTpPOEHHE,
(dusnyeckne ¥ XUMHYECKHe CBOWCTBA, (DYHKIMH Kak
6uoperynsatopoB. ATO u apyrue HU3KOMOJIEKYISIPHbIE
OpTaHWYECKHE BEUIeCTBa KIETKH: CTPOCHHUE, (YHKIUH.
Knerounslii MeTaboJM3M: OCHOBHBIE IIyTH OOMEHa
BEILECTB, MPOLECCHl pacrmaga W CHHTe3a OCHOBHBIX
OpraHUYECKUX BEUIECTB: OCNIKOB, YIJIEBOJOB, JHIUIOB,
HYKIEMHOBBIX KHCIOT B OpraHMU3Me MpPOKApHOT H
9YKapHOT; CIIOCOOBI pacyera SHepreTHuecKoro 3 dexra
MpPOLECCOB  KaTaboNn3Ma, BBIPAKAEMOTO  YHCIOM
Mouiekyn ATO.
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Hanpasnenue noarorosku 44.03.05 Ilenarorndeckoe odpasoBanue (¢ AByMs NpOoQUIsIMHU IOATOTOBKH)

HanpasnennocTs (npoduie) «buonorus» u « Xumusi»
PaGouas nporpamma JUCHMIUIMHBL «BHOXUMUS»

PaccunTaiite, CKOJIBKO TPaMMOB YIJIEBOAOB M KHPOB JOJDKHO IMOIBEPTHYTHCS OJTHOMY pacrajy B
OpraHu3Me JUisl IOKPBITHS CYTOYHOM MOTpeOHOCTH B 3Hepruu. Paccunraiite ckosipko Moseid ATO mpu
3TOM 00pa3yeTcs, eCIH CUUTaTh, 4TO 2/3 SHepruu 00ecreyniIoch 3a CUeT pacaja yriieBoJoB, a 1/3 —3a
CYeT pacraja XHUpPOB.

* Onpenenure yAeIbHYIO aKTUBHOCTh uToXxpoMa C-peaykrassl (Mr=75 k[la), ucxos 13 3HAYCHUS
MOJIEKYJIIPHOU akTUBHOCTH paBHOH 1,3x104.

Kpumepuu oyenxu: 2 6anna — 3aa4a perieHa MojHOCThIO U BepHO odopmiteHa; 1,5 Oanmna — 3agaua
pemiena; 1 6amn — MaTepuan U3J10KeH OYeHb KPaTKO, B OOIIMX YepTaX, HET JIOMYyCKa IPUMECHEHHS
OMOXMMHIYECKHE TEPMHUHBI U3 APYTHX TE€M, HE OTHOCSIIMXCS K packpbsiBaeMoMy Boripocy; 0 6amt —
MaTepHal U3JI0KEH OYCHb KPAaTKO, IPUMEHEHBI ONOXUMHYECKHE TEPMHUHBI U3 IPYTHX TE€M, HE
OTHOCAIIMXCS K PACKPHIBAEMOMY BOIIPOCY.

4, Beimostnenne tecrta u3 20 3amanuii — 2 6amia

Kpumepuu oyenku: 2 6anmna — BBITOTHEHO BepHO 17 — 20 3amanuif; 1,5 6amra — BeImosiHeHO BepHO 13 — 16
3amanHuii; 1 6ayt — BBITONHEHO BepHO 9 — 12 3amanwmii; 0,5 Gayn — BBINONHEHBI BEpHO § 3a/1aHUid U MEHEe.
Makcumanvroe Koauuecmeo 6ani08 3a KOHMPOIbHOe MEPONPUAMUE NO 8MOPOMY pazdeny — 8
Munumanvroe Koiuuecmso 6aii08 3a KOHMPOJIbHOE MepOnpusimue no 6mopomy pazoeny — 5

[IpomexyTouHBIif  KOHTPOJIH
(xoimyecTBO 0aJLIOB)

MakcumansHoe KondecTBo 6amios — 80
MunuManbHOE KOJINYECTBO 0aioB — 42

[IpomexyTounast aTTecTarust

IpeacraBiens! B (hOHIE OIIEHOYHBIX CPEACTB IS MPOMEKYTOUHOM aTTECTAINY IO TUCIIUITINHE
MaxcumanbHOoe KondecTBo 0amios — 20
MuHnManbsHOe KOIn4ecTBo Oamios — 14

Hroro

Maxkcumanvroe konuuecmeo 6annos — 100
Munumanvnoe xoauuecmeo 6anios — 56
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