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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

[MosicuuTenbHas 3anucka

®onp oneHouHBIX cpeacts (nanee — POC) s NPOMEXYTOYHOM aTTECTAIMHU 110 JUcLUIINHE «bruoxnmus» paszpadboran
B COOTBETCTBHUHU C (he/IepalIbHBIM I'OCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM BhICIIEro 00pa3oBaHus — OakajaBpHUar 1o
HanpasieHuto noarorosku 44.03.05 Ileparormueckoe oOpasoBanue (C AByMs NPOQUISMH MOJATOTOBKH), YTBEPXKICHHOTO
npukazoM MununctepctBa oOpazoBanust U Hayku Poccuiickoit ®enepanuu ot 22 despans 2018 r. Ne 125, ocHoBHOU
npodeccuoHaNbHON 00pa3oBaTeNbHOM mporpamMmoii «bruonorus» 1 «XuMHsI» C y4eToM TpeOoBaHUH HpodeccHoHaTBLHOTO
cragapra «[legaror (memarormueckas AEATENBHOCTh B cepe JOIIKOIFHOTO, HAYaJbHOTO OOIIEro, OCHOBHOTO O0IIero,
cpemHero oomero 00pazoBaHus) (BOCIIUTATENb, YIUTEIH)», YTBEPKACHHOTO MPUKa30oM MUHHCTEPCTBA TPYIa U COIMATBHON
3ammuthl Poccuniickoit @eneparin ot 18 okTsaops 2013 1. Ne 544H. (3apeructpupoBaH MUHHCTEPCTBOM IOCTHINN Poccuiickoit
Oeneparym 6 nexabpst 2013 1., peructpanmorsstii Ne 30550), ¢ n3aMeHeHUSIME, BHECEHHBIMH TIPHUKa3aMi MUHHCTEPCTBA TpyOa
n counanbHOW 3ammThl Poccmiickoit @enepammm ot 25 nekadbps 2014 r. Ne 11151 (3apeructpupoBaH MHHHCTEPCTBOM
toctuin Poccuiickoit @enepannu 19 despans 2015 r., perucrpaumonnsiii Ne 36091) u ot 5 aBrycra 2016 r. Ne 4221
(3apeructpupoBaH MunucrepctBoM roctrnuu Poccuiickoit deneparun 23 aBrycra 2016 r., perucrpanuonnsiii Ne 43326).

Hens @OC ni1st mpoMex}yTOUHOH aTTeCTallUK — YCTAHOBIICHUE YPOBHS C(POPMHUPOBAHHOCTH YaCTH KOMIIETCHIIUH:

OIIK-8 CnocobeH oCyIecTBIATh eIarOrHUeCcKy0 IESITebHOCTh Ha OCHOBE CIIEMAIbHBIX HAYYHBIX 3HAHHH

IIK-1. CriocobGeH OCyIIeCTBIATh NENarornyeckyio AEsATeIbHOCTh 0 peanu3alid 00pa3oBaTeNbHOrO Mpolecca Io
MIPEAMETY.

3amaun @OC nmnsd TMPOMEXKYTOUHOH aTTecTaliil — KOHTPONF KadecTBa M YPOBHS JOCTIKCHHS 00pa30BaTEIBHBIX
PE3YNBTATOB MO POPMUPYEMBIM B COOTBETCTBHH C yIEOHBIM IUNIAHOM KOMIICTEHIIHSM:

OIIK-8 Crioco6eH oCyIEeCTBIATh IEAArOTHUECKYIO ICSTENbHOCTh HA OCHOBE CIICIIMANIBHBIX HAyYHbBIX 3HAHUH

OIIK-8.1 3HaeT: WCTOPHIO, TEOPHIO, 3aKOHOMEPHOCTH ¥ TPHHIOUOBI TOCTPOCHUSA ¥ (PYHKIMOHHUPOBAHHS
00pa30BaTeNBHOTO MPOLECCa, POJIb U MECTO 00pa30BaHuA B JKH3HH YelI0BEKa U 00IIECTBa, COBPEMEHHOE COCTOSIHIE HayYHON
00acTu, COOTBETCTBYIOLIEH MPEINOAaBacMOMY MPEAMETY; NPUKIIAJHOE 3HAUCHNE HAayKH; CIIEHU(PHUIECKUE METOAbI HAYYHOTO
MMO3HAHUS B 00beMe, 00ECIICYMBAOIIEM MTPEMOIaBaHIE YUCOHBIX MPEIMETOB

3HaeT mnpeAMET HW3y4YeHUS] OUOXMMHH; OHOXMMHYECKYI0 TEPMHHOJIOTHIO; METOJIbl OMOXMMHYECKOTO aHalu3a.
MornekyisipHble OCHOBBHI XHM3HH. Heopranuueckue BeliecTBa, UX 3HaYeHUE. AMHUHOKHUCIOTHI, CTPOCHHE, KilacCU(pHUKAIUs,
o0OpazoBaHue MENTUAHON CBsA3HU. [ TaBHbIE KIacChl OMOOPTaHNYECKUX COSTUHEHHN: OEIIKH, HYKJIICHHOBBIE KUCIIOTHI, YTIIICBO/IBL,
JUMUABL CTpOCHHE, (HU3MYECKNE W XMMHUYECKHE CBOMCTBA, (QDYHKIMH. BHOIOrMYecKH aKTHBHBIE COCTUHEHHA: (EPMEHTEHI,
BUTaMHUHBI, TOPMOHBI, — CTPOEHHE, (pU3NUecKHe N XUMHUYECKHE CBOIicTBa, QyHKIMHM Kak Onoperynstopo. AT® u npyrue
HU3KOMOJIEKYJISIPDHBIE OpPTaHWYECKHE BEIIECTBA KJIETKH: CTpOcHHE, (QYyHKIMH. KieTouHbIii MeTabOIM3M: OCHOBHBIC IYTH
oOMEHa BEUIECTB, NPOLECCHl pachaja W CHHTE3a OCHOBHBIX OPTaHWYECKHX BEIIECTB: OENKOB, YIJICBOIOB, JHITHIOB,
HYKJICHHOBBIX KHCJIOT B OpraHM3ME INPOKapHOT M 3YKapHOT; CIOCOOBI pacyeTa 3HEpreTHYecKoro 3¢QeKra MpoIeccoB
KaTaboJIM3Ma, BEIPAXKaeMOro 4yucioM Mojekyn AT

IIK-1. CnocoGeH OCyIIECTBIATH IEAArOrMYECKyl0 NeATENbHOCTh 0 pealu3alud 00pa30BaTelIbHOroO Mpolecca Io
IIpeaMeTy

IIK-1.1. Ymeer peanu3oBbIBaTE 00pa30BaTENBHYIO MPOrpaMMy IO IPEAMETy C yYeTOM CHEUHU(UKH COAEp KaHUs,
METOJIOB 1 HHCTPYMEHTOB COOTBETCTBYIOIIEH 001aCTH HAYYHOTO 3HAHUS

YMeeT: NpOeKTUPOBATh YPOKU OUOJIOTHUH ¢ OHOXUMHUYECKUM COJIEPKAaHHEM.

[IK-1.2. Peammsyer 0Opa3oBaTeNbHYIO MPOrpaMMy IO MPEIMETY C HCIIONB30BAHUEM TEXHOJOTHH MpOQecCHOHATBHOMN
JIeSITEIIEHOCTH

YMeeT: NpPOeKTHPOBaTh YPOKH OHOJOTHH IO H3YYEHHIO BOIPOCOB OHMOXMMHMH C HCIIOJIB30BAHHEM COBPEMEHHBIX
00pa3zoBaTeNIbHBIX TEXHOIOTHH.

TpeboBaHue K MPOIEyPE OIICHKH:

IMomemienne: yueOHbIit kopmyc NelO, aymutopust 118 (yueOHoO-ucciiemoBaTenbckas jaboparopusi OUOXHUMHUA U
MOJIEKYJISIpHOU OM0JIOTHH), OCHAIIIEHHAs 1a00paTOPHBIM 00OPYAOBAaHUEM U CTOJIAMU JIJIsl IPOBECHHUS TaOOPATOPHBIX PaboT.

OOopynoBanue: jaboparopHoe 000pyaOBaHHE (IITATHUBBI, NPOOUPKH, BOMAsHAs OaHs); KOMIIBIOTEp, MPHUHTED,
KaJIbKYJISITOPBL.

WHCTpyMEHTHI: HE IPEyCMOTPEHBI.

Pacxonueie marepunansl: peaktuBbl (10% ruapokcun Hatpus, 1% cymedar mean, 1% peaktus Jlioromns), oObeKTHI
PACTUTENFHOTO WM XUBOTHOTO TPOUCXOXKICHHS (PacTBOp OeKa KypHHOTO SIHIIA, pACTBOP JKEJITKA KYPUHOTO SHIIa, MOJIOKO,
pacTBOPEI INIIOKO3bI, GPYKTO3BI, Kpaxmaia, pactBop Buramuna C); nucuas Oymara popmara A4, KapTpHIUK.

JocTynm K JIONOJHUTEIBHBIM CIIPAaBOYHBIM MarepuagaMm: TaOJMIBI TEeHEeTHYEeCKOro Koja | (enepaibHble
roCcy/lapCcTBeHHBIE 00pa3oBaTeNIbHbIE CTAHIAPTHI CPEJHEro 001Iero oopa3oBaHusl.

Hopwmsl BpemeHnu: 3 akaieMHYECKUX Yaca.

Kommekr OLICHOYHBIX CPECIACTB JJId IPOBCACHUA HpOMe)KyTOqHOI\/’I aTTeCTaluu

IIpoBepsieMble KOMITETCHIINH:
OIIK-8 CniocobeH oCcymecTBIATh EAArOTHIECKYIO IEATENHHOCTh HA OCHOBE CIIEIIUATBHBIX HAyUYHBIX 3HAHUH
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

[TpoBepsieMblil HHANKATOP TOCTHXKEHUS] KOMITETCHIIHH:

OIIK-8.1 3Haer: WHCTOpWIO, TEOPUIO, 3aKOHOMEPHOCTH M NPUHLIUIBI IOCTPOEHHS U  (YHKIHMOHHPOBAHMUS
00pazoBaTebHOro MpoLecca, pojlb U MECTO 00pPa30BaHUs B KU3HH YeJIOBEKa M 00IECTBa, COBPEMEHHOE COCTOSIHUE HaY4YHOU
o0acTy, COOTBETCTBYIOLIEH MPENOAaBaeMOMY MPEAMETY; IPUKIIAJHOE 3HAYCHNE HAYKH; CIIEHU(PUIECKUE METOAbI HAYYHOTO
MO3HaHMS B 00bEMe, 00ecIIeunBaloLIeM MperojaBaHie y4eOHbIX IPeIMETOB

[IpoBepsieMbiii 00pa30BaTEIbHBIN PE3yIbTAT:

3HaeT mpeAMET U3yYCHHS OHOXMMHUHW; OMOXMMHYECKYI0 TEPMHHOJIOTHIO; METONBl OHOXMMHUYECKOTO aHajm3a.
MornekymsipHblE OCHOBBHI XH3HH. HeopraHuueckue BeHIECTBa, MX 3HAaUCHHE. AMHHOKHCIOTHI, CTPOSHHE, KiIacCU(pHKaIus,
00pa3oBaHue MENTUIHON CBA3HU. | TaBHBIC KIaCCHl OMOOPTaHNYECKUX COSIMHEHHUN: OCIIKH, HYKICHHOBBIE KUCIIOTHI, YTIIEBOABI,
JUMUABL CTPOCHHE, (HU3MUYECKUE W XUMUYECKHE CBOMCTBA, (QYHKIMH. BHOIOTMYeCKH aKTHBHBIE COCTUHEHHA: (EPMEHTEHI,
BUTaMHUHBI, TOPMOHBI, — CTPOEHHE, (pr3ndecKkne n XuMHIeCKHne cBoiicTBa, GyHKIMHM Kak Omoperynstopos. AT® u npyrue
HU3KOMOJIEKYJISIPDHBIE OpraHMYECKUE BEIlecTBA KJIETKU: CTpoeHHe, (QyHKIMU. KieTouHblii MeTaboNu3M: OCHOBHBIE IyTH
oOMeHa BelIeCTB, NPOLECCHl pachaja W CHHTE€3a OCHOBHBIX OPraHWYECKUX BEIIECTB: OEJIKOB, YIIIEBOAOB, JHITHIOB,
HYKJICMHOBBIX KHCJIOT B OpraHM3Me IMPOKapHOT M JIYKapHOT; CIOCOOBI pacyeTra 3HEpreTHYecKoro 3¢Qekra MporeccoB
KaTaboJIM3Ma, BEIPAXKaeMoro 4ucioMm Mojekyn AT

Tun (¢opma) 3ananus: mucbMeHHas paboTa, B TOM YMCIIE C BHIIIOJIHEHUEM 331aHus 1abopaTopHOH paboThI
HCCIICIOBATEIBECKOTO XapaKTepa.
[Ipumep THUIOBBIX 3a1aHUH (OLIEHOYHBIE MaTEPHAIIBI):

Bapuanm 1

3ananue 1. BoimonanTe TectoBbie 3ananus (4 6amna). Beibepurte ouH BapHaHT OTBETA.

1. KauecTBeHHBIH 1 KOJTMYECTBEHHBIN COCTAB TKaHEH, OPraHOB, KUIKOCTEH OpraHN3MOB H3YyJaeT ...... OmoxuMus:
a) craTuveckas; 0) TUHAMHYECKas;

B) yHKUIMOHANBHAS. r) puzndeckas.

2. Benky — OuonosMMepbl, MOHOMEPaMHU KOTOPBIX SIBJISIOTCSL:

a) KapOOHOBBIE KUCJIOTHI; 0) aMuHBI,

B) OeTa-aMHUHOKHCIIOTBI; r) anbha-aMUHOKHCIIOTHI.

3. buonoruueckast IEHHOCTH OEIIKOB ONpeAeseTCs:

a) HaJIMYUEM B HUX IICHITUIHBIX CBH3eﬁ;

0) cOaIaHCHPOBAHHOCTHEIO aMUHOKHCIIOTHOTO COCTABa;

B) aTaKyeMOCTbIO OCJIKOB (pepMEHTaMH MHIIEBAPUTEIBHOTO TPAKTA;

r) cOaaHCUPOBAaHHOCTHIO AaMUHOKHCIIOTHOTO COCTaBa M aTAKyeMOCTBIO OeJIKOB hepMEHTaMH UILEBAPUTEIHEHOTO

TpaKTa.
3. Hucro cBs3elt, BOSHUKAIOMINX B KOMIUIEMEHTAPHOM MTape OCHOBAaHUH afeHWH-THMHH Mosekynsl [IHK, paBHo:
a) l; 6) 2;
B) 3; r) 4.

5. Bropuunas ctpykrypa JIHK nonnep:xuBaercs 3a c4eT cBsI3eil MexIy:

a) COCEIHUMHU HYKJICOTHIaMHU OJHOM W3 1IeTIei;

0) ocrtatkamu (ochHOPHBIX KHCIOT HYKJICOTHIOB B IBYX IICTISIX;

B) KOMIUIEMEHTAPHBIMH a30THCTBIMU OCHOBAaHUSIMH HYKJICOTH/IOB B JIBYX IIETIAX;

') HEKOMIUIEMEHTAPHBIMH a30THCTHIMH OCHOBAaHUSIMH HYKJICOTH/IOB B JIBYX IICTISX.

6. CroxHBIEC Y(UPHI TPEXaTOMHOTO CITUPTA TIIMIEPHUHA U BBICIIAX XHPHBIX KUCIOT OTHOCATCS K KIIAcCy:

a) TPUTITUICPHUJIOB; 0) BOCKOB;

B) dochomunuaos; T) TJIMKOJIMITH]IOB.

7. ITo cIoCOOHOCTH K THAPOIIN3Y KpaXMal SBISACTCS:

a) MOHOCaXapu; 0) mmcaxapwun;

B) OJIMTOCaxapuJ; I) MOJHCaxapum.

8. depMeHTHI — 3TO:

B) KaTaJU3aTOPhI YTIEBOAHOMN MPUPOIHL; 0) KaTaJIM3aTopbl OEIKOBOI MPUPOJIBI;

B) KaTaJH3aTOPbl HEOPTAHNUECKOH MPUPOABI; T') KaTaIU3aTOPBI JIUITUAHOW MIPUPOIBL.
9. K nenTuiHeIM TOPMOHAM OTHOCHUTCS:

a) albIOCTEPOH; 0) COMaTOTPONHH;

B) aJIpCHANIHH; T) TECTOCTEPOH.

10. Butramun B1» conepxut B cBoeM COCTaBe KaTHOH:

a) Kanus; 0) HaTpus;

B) KOOaJIbTa; T') Marausl.

11. HapyureHnus B opranu3Me, BI3BaHHBIC H30BITOYHBIM HAKOIDICHUEM BHTAMIHA, HA3BIBAIOTCS:
a) TUTIEPBUTaMHUHO30M; 0) aBUTAMHHO30M;

B) TUITIOBUTAMHUHO30M; r) TunepPyHKIHEH.

12. K MakpoapruueckuM COeMHEHHUSIM OTHOCSTCS BCE, KPOME:

a) 1,6-mudocdormunepuHoBas KUCIOTA; 6) doctoen-TIBK;

B) AT®; T) TIII0K030-6-¢ocdara.
13. Csi3yromuM 3BeHOM B OOMEHE OEJIKOB, )KHPOB U YIJICBOIOB SBJISICTCS:
a) MUPOBHHOTPAIHAS KHCIIOTA; 0) MOJIOYHAS KHCIIOTA;

Crpannna 3 u3 14



DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

B) aneTuii-KoA; r) TJIOKO3a.

14. Dueprernueckuii adpexT nuxia Kpedea:

a) 2 monb AT®; 6) 36 mose ATD;

B) 12 monbp AT®; r) 147 mons ATO.

15. IlpuHnun riukonu3a — npouecca cuateza AT®, uayiero B uToruia3me KJIeTKH, Ha3bIBACTCS:
a) cyocTpatHbeIM (ochopunpoBaHuem; 0) poTocuHTETHYECKIM (HOCHOPUITUPOBAHUEM;

B) OKHCIIHUTENBHBIM (pOoCcHOpUIHPOBAHIEM;  T') XeMOCHHTETHICCKHM (ochoprmrpoBaHUEM.

3amanne Ne 2 (3 6amna). [Tokaxkute oOpa3oBaHue MENTHIA ala-aci-Baj. Hanmmmmure nucconuanuio, Ha30BUTE MENTHI,
OTIpENIeITUTE €T0 CyMMapHBIN 3aps. Kak m3MeHseTcs 3aps NenTHaa B pa3HEIX cpenax? YKaKuTe cpeny N303JICKTPUIECKOH
TouKH. YTO Takoe M303IeKTpHdecKas Touka? BXoaaT 1u B cocTaB JaHHOTO TPUIIENTHAA HE3aMEHUMbIE aMHHOKHCIIOTHI? UTo
TaKOEe «HE3aMEHNMbIE aMHHOKHCIIOTEI»? Kakue [[BETHBIC pEaKIIMi BO3MOKHBI C JaHHBIM IENTHIOM 1 modemy? Hammmmre
CcXeMy IIPOBEACHUS PeaKiy U 0XKHUJAEMOE pa3BUTHE IIBETA.

3ananue Ne 3 (2 6ayna). Matpuunas nens gparmenta monekyinsl JJHK nmeer cnenyromee crpoenne: I —1[- A —-T —
A-T-I-T-T.

a. [TokaxxuTe coeMHEeHNE NEPBBIX TPEX HYKJICOTHIOB B MOJHHYyKIeoTHAHYIO Lenb JJHK, kak Ha3pIBaeTCs AaHHbIHA
yuactok JJHK?

0. YkaxuTte cTpoeHue kKoMmruiemenTapHoi renu JJHK.

B. YKa)XXuTe MOCJIE0BATEIbHOCTh HYKIE0TUA0B B MoJiekyie u-PHK, nocrpoennoit Ha MatpuuHom yuactke nenu JHK.

r. Ilone3ysch reHeTHYECKUM KOIOM OIIPEICTINTE MEPBUYHYIO CTPYKTYPY O€lKa, 3aKOANPOBAHHOTO B JAHHOI MOJIEKYyJIe
n-PHK.

1. Kakosa ¢ynkmus monexkyn JHK n uPHK?

3amanne Ne 4 (3 6amna). Uto Takoe «oxupbi»? KakoBa ¢pyHKIus xxupoB? HamumunTe ypaBHEHHS peaKInil CTyIIEHIaTOrO
(hepMEHTaTUBHOTO THAPOIN3a TPUIIHLIEPHAA AuoIeocTeaprHa. OnpenesuTe 3HepreTHIECKyIo 3 PEKTUBHOCTD TIOJIHOTO
pacnaaa auoneocreapuna 10 CO2 u H2O, uayniero B COOTBETCTBUU CO CXEMOM:

BXXK B-oxucneHue

/ \ [Muxa Kpedca
anetun-KoA » CO2 + H20O
\ TIULEPUH /

3aganue Ne 5 (3 6amna). O6opynosanue, peaktussl 1 Matepuansl: 10% NaOH, 1% CuSOg, p- Jlroromns, 8 mpo6upok,
BOIsAHAs OaHs.

B ueTrIpex npoHyMepOBaHHbBIX MPOOHPKAX HAXOIUTCS aTbOYMHH, KpaxMmal, TIII0K03a, aCKOPOWHOBAs KHUCIIOTA.
JlokaXXHTe ¢ MOMOIIBIO BEIIAHHOTO 000PYIOBaHNS YKa3aHHbBIC OOBEKTHI.

1. CocraBbTe IJIaH MPOBEICHUS aHAIU3A.

2. 3anoJHUTE TaOJIUILY:

Tpurnuuepus

Ne OOBexT HUcnonb3yemblie YcenoBus LBer Haspanue peakuumy,
n/m PEaKTUBBI MPOBEICHUS pactBopa MPOJIYKTHI PEaKIny,
peaknuu XMMHU3M PEAKIUH

AnpOyMuH

Kpaxman

I'moko3a

AckopbuHOBas
KHCJIOTa

Bapuanm 2

3amanue Ne 1 (2 6amna).

3ananue 1. Beimmonuute TectoBble 3ananus (2 6amna). Berbepure ouH BapuaHT OTBETA.

1. 3ydeHue npoliecca rupoIIn3a, OKUCICHNUS, CHHTE3a BEIIECTB — 3TO ITPUOPHTET .....O0MOXMMHUH:

a) CTaTUYECKOM; 0) TMHAMHYECKOM;

B) GYHKIIMOHAIBEHOM. I') dusnaeckoii.

2. Ha cTpouTenbcTBO OEITKOBBIX MOJIEKYIT HCIIONB3YETCS ... AMHHOKHUCIIOT.
A) necsTh;

0) nATHaIUATH U elle ABe 00pa3yeTcs B X0€ MOCTTPAHCISIIMOHHBIX MOIU(UKALIIIH;

B) JBaJIaTh U emie JBe 00pa3yercs B X0/ MOCTTPAHCIAINOHHBIX MOAN(UKAIIIIH;

I) TPHUAIATE.

3. DU3UKO-XUMUYECKUE U OHOJIOTHYECKHE CBOMCTBA OEJIKOB IOIHOCTBIO OMPEIENseT CTPYKTYpa:

a) TepBUYHAS; 0) BTOpHYHAS;

B) TpeTHYHAs; T') YeTBEPTHUYHAS.

4. CoctaB moromepos monekyn JJHK n PHK otnmuaercs npyr ot apyra copepskaHHeM:
a) YIIEeBOJOB; 6) a30THCTHIX OCHOBAHUIL;

B) YIJIEBOJOB M a30TUCTHIX OCHOBAHUH
I') YIJIEBOAOB, A30TUCTBIX OCHOBAHHUH M OCTaTKOB (hOC(HOPHBIX KHUCIIOT.

Crpannna 4 u3 14



DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

5. MoHOMepamMu MOJIEKYJ HyKJIEHHOBBIX KHUCJIOT SIBIISTIOTCS:

a) HYKJICOTH]BI; 0) HYyKJICO3M[pbI;

B) TOJIMHYKJICOTHIBI; I') a30THCTHIC OCHOBAHMUSL.

6. [TepBuunas ctpykrypa monekyn JJHK n PHK oGpa3syertcs 3a cuer cBsizeit Mmexay:
a) OCTaTKaMU YIJIEBOJOB HYKJICOTU/OB;

6) ocratkamu GOCHOPHBIX KUCIOT U YIIIEBOIOB HYKICOTHIOB;

B) a30THCTBIMU OCHOBaHMSIMHU U OCTaTKaMU YIJIEBOJOB HYKJICOTHIOB;

I) a30TUCTHIMH OCHOBAaHHMSIMH U OCTaTKaMu (pocopHBIX KUCTIOT HYKIEOTHIOB.

7. IIpoyKTOM THIPOJIN3a Caxapo3bl SBISETCS:

a) J1BE MOJEKYJbI TITIOKO3HI; 0) TJIOKO3a W TaJaKTo3a,;

B) TJIIOKO3a U (PYKTO3a; T) [IIBE MOJIEKYIBI (PPYKTO3HI.

8. CmoxHple >(QHUPHI MHOTOATOMHBIX CIIHPTOB, BBICIIMX JKAPHBIX KHCIOT, (POCHOPHOH KHCIOTHI M Pa3IHIHBIX

OpPraHU4CCKUuX COCIUHEHUI (XOJ'II/IH, OTaHOJIaMUH, CCPUH U T.,H.) OTHOCATCS K KJIACCY:

a) TPUIIHLEPUIOB; 06) BOCKOB;

B) (dochonummuos; T) TJIMKOJUIHIOB.

9. ButamuH, perylImpyonyi Iporecc CBEPTHIBAaHNS KPOBH:

a) A; 0) I

B) C; r) K

10. K creponiHbIM FOPMOHAM OTHOCHTCSI:

a) aJbJ0CTEpPOH; 0) TUPEOTPOIHBIN TOPMOH ;
B) aApCHAJNH; T') OKCHUTOIMH.

11. B pe3ynbrare peakuuii 1ekapOOKCHIMPOBAHKS IPOUCXOUT OTILEIIICHUE:
a) oxcuaa yriepoaa ( 1V); 0) BOIBI;

B) aMMUaKa; T') aTOMOB BOJIOPO/IA.

12. Dueprernueckuit 3p ekt aapoOHOTO pacmasa TITFOKO3E:

a) 2 moib ATD; 0) 36 mostb AT®;

B) 12 monp AT®; r) 147 Mmoms AT®.

13. Ipu pacnaze 1 r xupa 1o CO2 u HoO BeIgENsACTCS ... JHSPTUH:

a) 16,1 xJIx; 0) 32,5 xJIx;

B) 34,7 xJIx; r) 38,9 xlIx.

14. TIpoayxTom (hochoponn3za rIMKoreHa sBIsIeTCs:

a) o — IJII0K03a; 0) rroK030-6-docdart;
B) IIOK030-1-ocdar; r) rarko30-1,6-audocdar.

15. IIponecc cunreza AT®, uaynuii CONpsHKEHO ¢ PeakIsIMU OKHCICHUS IPU YIaCTHH aHCaMOJISI IBIXaTeNbHBIX
(hepMEeHTOB, Ha3bIBACTCS:

a) cyOocTpaTHEIM (hOCHOPHIHPOBAHUEM; 0) dporocuHTeTHIECKAM (HOCHOPHUITNPOBAHIEM;

B) OKHCJIHTEIEHBIM (hochHOpHITHpOBAHIEM; ) hocdoTpaHchepasHOil peaKIueH.

3amanne Ne 2 (3 Gamna). [Tokaxure oOpazoBaHue MMENTHAA TNIK-JK3-JIeH. Hamummre nucconuanuio, Ha30BUTE TETITHI,
OTIpENICIINTE er0 CyMMAapHBIN 3apsa. Kak uaMeHsercs 3apsa menTuaa B pa3HbIX cpefax? YKaKHUTe Cpeay U303JIeKTPUIEeCKOM
Toukd. YTO Takoe M303JCKTpUUEcKas Touka? BXOIAT M B COCTaB JAHHOTO TPUIENTHAA 3aMEHUMBIE aMUHOKHCIOTHI? UTO
TaKoe «3aMeHNMbIe aMHMHOKHUCIOTEI»? Kakue 1{BeTHbIE peakIlii BO3MOXHBI C JAHHBIM IIENTHIOM U nouemy? Hammmute cxemy
MIPOBEICHUS PEaKINK U 0KUJaeMOe pa3BUTHE IIBETA.

3ananue No 3 (2 Oayuta). [Tokakute CXOACTBO M pa3iiMuue MEXAy TJIMKOJIM30M U CIUPTOBBIM OposkeHuneM. Hanwummre
YpaBHEHMs PEaKIMi, MOKAa3bIBAIOIINX pa3INuMe HA3BaHHBIX IpolleccoB. Ha Kkakux sTamax pacXoIyIOTCS M CO3/AIOTCs
MmoJsiekyssl AT®? Kakue depMeHThl Kakux KIaccOoB NPHHUMAIOT ydacTue B mpoueccax? Yrto takoe ¢epmeHTbi? KakoBbl
YCJIOBUS MTPOTEKAHUS PeaKIil 1 MexaHu3M cuHTe3a ATD?

3amanue Ne 4 (3 6amna). Yro Takoe «runuasi»? Kakosa ¢pyHKIus sxupoB? Hanumure ypaBHESHHS peakIii CTYIICHIaTOTO
(hepMEHTaTUBHOTO THIPOJIN3a TPUTITHUIICPU/IA TATEMUTOIMITHHONMNHA. OTIpenennuTe SHePreTHYECKY0 () (EeKTHBHOCTH TOJTHOTO
pacnazaa nansmuroawsmHoauHa 10 CO2 u H20O, uayiero B COOTBETCTBUU CO CXEMOI:

BXXK \@e‘m/le
Huxn Kpebea
Tpurnuuepun / ametmi-KoA 5 CO2+H0
\A [JIMLEPUH /

3ananue Ne 5 (3 6ayuia). OGopyoBaHue, peakTUBBI M MaTepualibl: 4 IPOHYMEpOBaHHbIE IPOOUPKH, 3 MUNETKU Ha 1-2
i1, 6% NaOH, 2,5% CuSOa, p-B JIrorossi, HNO3(k0HII), MOJIOKO, BOJSIHAST OaHs.

MOJIOKO OTJIMYAETCs] HAIMYMEM B CBOEM COCTaBe OOJIBIIOTO KOJIMYECTBA Pa3HOOOPa3HbIX BelIeCTB. B nanHoit pabote
Bawm npezncrout onpenenuTs HaIMYMe HEKOTOPBIX U3 HUX B UCCieayeMoi mpobe Mosoka. Jlist aToro 1obaBbTe B KOXIyI0 U3
4 npoOupok 1 M1 MOJIOKA, IPOBETUTE CIIEAYIOINE PEAKIUH 1 3aroaHNTE Tabuuily. Yem oOycioBieH Oesnblii BT MostoKa?
OOBsicHUTE Ball OTBET.
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

No Peakuus Hckomoe Mexanuszm IIpucyrcts
/11 B-BO peakuuu B-Ba (+/-)

1 Jo6aspte 2 M NaOH u 1-2 xammmn CuSOs.

2 Jo06aBpte 2 M NaOH u
1-2 xkaruiu CuSOa. P-p Harpeiite

3 Job6asbte 1-2 xamnu p-pa Jlrorons

Job6asete 1-2 xammn HNOs(koHI), Harpelite

IIpoBepseMble KOMIIETEHLIUY:

[TK-1. CriocoOeH OCyIIeCTBIATh MEJarorniyeckyio AEATeIbHOCTh 0 pealn3alid oOpa30BaTeNbHOro Ipolecca Mo
peaMeTy

IIpoBepseMblif HHIUKATOP JOCTHKEHHUS KOMIIETCHIIUU:

IIK-1.1. ¥YMmeer peanu3oBbIBaTh 00pa3oBaTEIbHYIO MPOTpaMMy IO MPEAMETY C yYETOM CIEUU(BUKH COJCpIKaHMS,
METOJIOB M HHCTPYMEHTOB COOTBETCTBYIOIEH 00JIACTH HAYIHOTO 3HAHHA

[IK-1.2. Peammsyet 06pa3oBaTeNbHYIO MPOrpaMMy IO MPEIMETY C HCIIOIB30BAHWEM TEXHOJOTHH MpoQecCHOHATBHOMN
JIESITEIEHOCTH

[IpoBepseMsiii 00pazoBaTEIbHEIN PE3yIbTaT:

YMeeT: MpOoeKTUPOBATh YPOKH OMOTIOTHUH ¢ OHOXUMHYECKAM COJICPKaHIEM.

YMeer: MPOEKTUPOBATh yPOKH OWOJIOTHH IO HM3YYCHUIO BOMPOCOB OMOXUMHH C HCIOJNB30BAHHEM COBPEMEHHBIX
00pa30BaTEbHBIX TEXHOJIOTHIA.

Bapmuasnr 1.
3anmanue 6 (5 6amto). [TogOOp BOMPOCOB U 3aJaHUi I MPOCKTUPOBAHUS YPOKOB OHOJIOTHH 110 U3YYCHHIO BOIIPOCOB
OMOXUMHH C HCITOJb30BAHUEM COBPEMEHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHA.
[MonxGepute Bonpockl M 3aAaHUs 10 OMOXMMHUU [UIS IPOBEICHUs ypoka ouonorun B 10 kimacce mo teme «HykienHoBEIE
kucioTel. AT®» (He MeHee 2X).
3amanue 6 I KaXKI0TO CTYACHTA TOJDKHO OBITh HHAMBHIYaJIbHBIM U Pa3INUaThCs TEMOH YpOKa OUOIIOTHH.
[IpumepHas TeMaTHKa YPOKOB OHOJOTHH C OHOXMMHUYECKUM coaepxkanueM B 10 xiracce (60a30BbIi yPOBEHB):
OCo0OCHHOCTH XUMHYECKOTO COCTaBa KICTKH.
VYTIeBoabl ¥ UX POJb B KU3HEEATCIHHOCTH KICTKH
JIunuael ¥ UX poJib B KU3HEACSITETLHOCTH KIETKH.
Crpoenue U GyHKIHH OCITKOB.
HyxnenHoBbIe KUCIOTHI ¥ KX POJIb B KU3HEACSITEIbHOCTH KIIETKH.
AT® u npyrue opraHHYECKUe COCTUHEHUS KIETKU.
OOMeH BeLEeCTB U SHEPTUH B KIIETKE.
OHepreTnyeckuil 0OMEH B KIIETKE.
IIuranue KiaeTKy.
0. AsrorpodHOe mutanue. PoTOCHHTE3.
1. Tenermueckuii koa. Tparckummus. CHHTE3 OEIKOB B KJIETKE.
12. Perynsmus TpaHCKHUIIINH U TPAHCIISIIHN B KIIETKE M OpPTaHU3ME.
[IpuMepHas TeMaTHKa YPOKOB OHOJIOTHU C OMOXHUMHYECKAM cojepkanueM B 10 xinacce (IpoQIbHBIN YPOBEHB):
benku. Coctas u cTpoeHue 6eIKoB.
CaolicTBa U GYHKIIH OEIKOB.
YrieBoapl.
JIunuapl.
Hyxnennossie kuciotsl. ATO.
AcCUMUJISTIIS ¥ TUCCUMUIALINS — JIB€ CTOPOHBI OOMEHA BEIIECTB.
®epMmeHTaTHBHBIC peakini. DepMeHTHI.
[Tnacrtuaeckuit oomen. dorocuuTes.
XeMOCHUHTE3.
0. Dmueprernyeckuii oOMeH.
1. Peakuuu MaTpUYHOTO CHHTE3A.
12. buocunTe3 Oernka.
Perynsinust 0OMEHHBIX TIPOIIECCOB B KIIETKE

RBPOoo~NoOR~LNDE

RBPoOoo~NoOR~WDNE

[EY
w

Bapmuanr 2

3ananue 6 (5 6amwios). [Togbop BOIIPOCOB U 3aJaHKUi I MPOEKTUPOBAHUS YPOKOB OHOJIOTHH IO W3YyYEHHIO BOITPOCOB
6I/IOXI/IMI/II/I C UCIIOJIb30BAHNEM COBPEMEHHBIX O6pa3OBaTCJ'[BHBIX TEXHOJIOTHH.

[MonGepute BOIPOCH M 33aHUs 10 OMOXMMUU UIS MPOBEICHUs ypoka ouonorun B 10 kiacce mo Teme «HykienHoBbIe
kuciaoTel. ATO®» (He MeHee 2X).

3anmanue 6 I KaXKI0TO CTYACHTA TOJDKHO OBITh HHIAVBHUYadbHBIM U Pa3IHYaThC TEMON YpOKa OMOJIOTHH.
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

[TpumepHas TemaTnka ypoKoB OHOIOTHH C OMOXUMHUYECKUM cojiepikanneM B 10 kiacce (0a30BbIN YPOBEHB):
OC0o0EHHOCTH XMMHUYECKOTO COCTaBa KIETKH.

VYTneBoabl ¥ UX POJIb B )KU3HEIESTEILHOCTH KIICTKH

JIumuzel 1 UX PoJIb B XKU3HEESATEINEHOCTH KIETKH.

Crpoenue u GyHKIMH OENKOB.

HyknerHOBBIE KHCIOTHI U UX POJIb B KM3HEAEATEILHOCTH KIIETKH.
AT® u 1pyrue opraHM4eCKHE COEINHEHUS KIETKH.

OOMEH BeIIEeCTB U PHEPTUH B KIIETKE.

DHepreTuveckuil OOMEH B KJIETKE.

[Iuranue KneTku.

0. Asrtorpoduoe mutanne. PoTocuHTE3.

1. Tenermueckuii koa. Tpanckumius. CHHTE3 OSIKOB B KIIETKE.

12. Perynsuus TPaHCKUIILIUK U TPAHCISIIMY B KJIETKE M OPraHu3Me.
[TpumepHas TemaTuka ypoKoB OHOJIOTHH C OMOXUMHUYECKUM cojepkanueM B 10 kinacce (IpoMIbHBIA YPOBEHB):
Benku. CoctaB u ctpoeHne OEIIKOB.

CoticTBa 1 (hyHKIUH OEJIKOB.

VYrieBoasl.

JIunuaer.

Hyxneunossle kucnotsl. AT®.
AccnMusIinus ¥ ANCCUMIISINS — IBE€ CTOPOHBI OOMEHA BEIIIECTB.
depMeHTaTUBHBIE peak . DEepMEHTHI.
[Tmactuaeckuit oomen. PorocuHTE3.
XeMOCHHTE3.

0. DHepreTnueckuii OOMeH.

11. Peakuuu MaTpU4YHOTO CHHTE3A.

12. Buocuntes Oenxa.

13. Perynsuust 0OOMEHHBIX IPOLIECCOB B KIIETKE

RBBowo~NoR~WNE

Boo~Nog~wNE

O1eHOYHBIN JUCT K TUTIOBBIM 3aJIaHUSIM (MOJIENIbHBIE OTBETHI):
Bapuanm 1
3amanne Ne 1 (2 6amna).
K104 K TecTOBBIM 3a1aHUAM:
l1-a,2-1r,3-6,4-6,5-B,6—a,7-1,8-0,9-06,10—-8,11-4a,12-r1,13—-a,14—8,15—a.
Kpurepun: 10 6 BepHBIX 0TBeTOB — 0, 6amuioB; 7 — 9 BepHbIX 0TBeTOB — 1 6aimt, 10 — 11 BepHBIX oTBEeTOB — 2 Oamna; 12
— 13 BepHbIX 0TBETOB — 3 Oaia, 14 — 15 BepHbIX 0TBETOB — 4 Oainia.
3anmanue Ne 2 (3 Gamna).
NH, — CH — COOH + NH; — CH— COOH + NH,— CH — COOH
| | |

CHs CH: CH —CHs >
I | —2H20
COOH CHs

AnaHuH AcnaparnHoBas KHACJIOTa Banuun

BepHoe Hamucanue GpopMysibl aMHHOKHCIOTHI U ee Ha3Banus no 0,2 Oamia, Bcero 0,6 Oaia 3a HamMcaHHE MEPBOI
9acTH ypaBHEHHs 00pa30BaHUs NMENTH/IA ajla-aci-Ball.

NH, — CH — CO — NH — CH — CO — NH — CH, — COOH
| | | +H,0
CHjs CH, CH — CHs P a—
I |
COOH CHs

Bepnoe Hanucanue GopMyJibl eNTrHAa 1 nenTHIHbIX cazeld (0,1 6amna)
Jucconuarus TpUnenTHa:

+
NHz — CH — CO — NH — CH — CO —NH — CH, — COO—
| |
CHs CH;
|
COO—
BepHaoe ykazanue Bcex 3apspkeHHbIX Tpym (0,2 6ama)
Haspanwe: anannn-acnaparuami-panut (IlpaBuibHoe HasBanue nentiaa 0,1 Gamma)
pH = 7 Xq = —1 B anexTpuueckoMm mnose nepemernaercs k anoay (0,1 6ama)

H3menenne 3apdaaa nenuTuza B pasHbIX Cpeaax
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

5 < pH < 7 Xq = 0 Y M3onnexTpuyeckas To4ka, Ha cTapTe

1 < pH < 5 2q = +1 B snextpuueckoM none nepememaercs K KaTomay
7 < pH < 9 Xq = 2 B anexktpuueckoM mnone nepememaeTcsa K aHoay
9 < pH < 14 Xq = 2 B snextpuueckoM mone nepememaeTcsa K aHoay

(0,4 6anna 3a BepHOE OMpPECICHUE 3apPsI0B B Pa3HBIX CPEAax M MOBEACHHS B 1. MOJIE)
Uzoanexrpuueckas touka (MOT): takoe 3Hayenue pH cpenpl, mpu KOTOpOH CyMMAapHBIH 3apsia MENTHIA MM Oenka
paBeH Hymr0. Y manHoro tpunentiaa MOT B cmabokucnoii cpene (0,2 6amm)
HesameHHMble aMUHOKHCIOTBI HE CHHTE3HPYIOTCS B OpraHM3Me 4YellOBeKa M [OJDKHBI MOCTYHaTh C MUl B
JIOCTATOYHOM KOJIMYEeCTBe. B JAHHOM TpHIIENTHIE 3TO AMHHOKUCIIOTA BAIWH. AJlAaHUH M aclapariHOBasi KHCIOTa —
3aMeHUMBbIEe aMHUHOKHCITOTHI (0,4 Oaia)
B03MO0XHO OCyIIECTBICHNE OOIIUX [BETHBIX PEAKIHiA: OUypeToBasi peKuus (JI0Ka3bIBaCT HATUYUE TETITHIHBIX CBA3CH,
BO3MOJKHO ITPOTEKAHHUE PEAKLIUH IIPH HAJIMYHMHK 2X 1 00Jiee IIENTHAHBIX CBsI3€il), HUHIAPHMHOBAs PeaKiys (J0Ka3bIBacT
Hau4ue cBoOoaHbIX amuHOTpyH) (0,4 Oanna)
BuyperoBas peakuunsi — Ha IENTHUAHBIE CBSA3H:

1 M 6enka + 1 mu 10% NaOH + 2-3 k 1% CuSOa4 (hroneToBpIii BT
HunrunpunoBast peakius — Ha aMHHOTPYIIILY:
tO
1 M 6enka + 5-10 x HUHTHOPUHA CUHE=QPOIICTOBBIN I[BET

(0,4 6anna)
3amanne Ne 3 (2 6amna)

a. Yuactaok JJHK — tpuruter wim xomon (0,1 6aim).

Bepnoe Hammcanne GpopMyI a30TUCTHIX OCHOBaHHH B KeTodopme (0,6 Gamio)

Bepnoe nammucanne gpopmyn HykieosuamoHodocdaros (0,3 Gana)

Bepusiii Be100p opmyinsl ge3okcupr603bl U ee Hanucanue (0,1 6asm)

Hanwucanue moguHYyKICOTHIHON IIENU U CI0xKHO03GupHOH cBs3u (0,3 Gamr)

6. xommemenrtapnas uenb JHK: [-T-T-A-T-A-T -1 - A. (0,1 6amn)

B.u-PHK: T-I[-A-Y-A-Y-1-T-YV.(0,1 6amn)

r. OeoK: ayia-THp-apr, alaHuH-TUPO3uH-aprunuH (0,2 6amr)

. JHK obecneunBaeT XpaHEHWe, peallM3allMI0 M Iepefadyy TeHEeTHYeCKOW (HacyielCTBeHHOH) uHpopManuu ot
POAUTEIBLCKOrO MOKOJICHUs K moToMcTBy. H-PHK HeceT mH(bOpManuio 00 0COOCHHOCTSAX MEPBHYHON CTPYKTYPBI MOJIEKYJIbI
Oemka, ydacTByeT B OmocuHTe3e Oenmka Ha pubocome. (Moryr OBITH aHaJIOTHYHBIC BapHaHTHl OOBSCHCHHS (QYHKIIUH
HYKJICHHOBBIX KHUCIIOT, (0,2 Oamna)

r 4

- ! ) :
H! /U\ i H!/ﬂ\ '
L I~ —E OlH ‘kN‘H c)lH
HaN~T N c:-o- P =0 L T = VPR R - e
— ‘“‘HJI I |~ I
o /i OH H;:jl_,_/H OH
~H _OH i ! N
NH: = NH
L il Q
N OH W7
Of?lml CHa—D [!' o 3H;0 'im,] CH:—0- P o
- ,—0— = :— 00— =
o - I T
=" | |
HY /H OH H /'H OH
H | OH H_i )
4
MHz + MHz ]
P OH R
—————— N y N y
i I Ll
SN oL CH2=0- P =10 SgANT L cH,-0 P (=10
!.»-""' "““-JI [ [ N l
OH OH
HN— ¥H HN——“H
~H _.OH IR OH
T ‘ i i I N P |

3amanue Ne 4 (3 6amna)
JKupsr — 310 citokHBIE 3(DUPHI TIUIIEPHHA U BBICIINX KUPHBIX KUCIIOT, UX Ha3bIBarOT Tpuriunepuaamu (0,1).
OyHKIMM KHpa B oprann3Me (ykazaHo He MeHee 3 GpyHKIuii n3 nepeuncienssix) (0,3 6amna)
Onepeemuuecxas. 1 rxupa naét npu okucienuu 38,9 k/[x snepruu.

Cmpyxmypnas. Jlnnugpl ¢ 6ei1xamu 00pa3yroT Bce 6noMeMOpaHbl.

Tennopezynamopras. JKupoBoi ClIoH 3alMIaeT OPraHU3M OT NEPEOXTAKACHUS.

JKupoBas moikoskHast KJI€TYaTKa UCIIOIHSET POib AMOPMU3AMOPA, TO €CTh CMATYAET yap NPpH HaeHUH.
Tpancnopmuas — BEIIOIHSIOT CHIBOPOTOYHBIE JIMTTOTIPOTEHHBI.
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)KI/IpLI SABJIIFOTCA nocmasujukamu 9HOO02EHHOU 800bL.

O

\

CH, — 0 — C — CyHas CH, — OH CyHss —  COOH
|
CH —0 —C
|

o] | OJIEMHOBAs K-Ta

A\

CiHsz + 2H, O ——» CH — O- CO Cy7Hss +
0 |

A\

CH, — 0 —C Ci7H3s CH, — OH Ci7H3s — COOH
JIOJIEOCTEAPUH - MoHOTIIMTIEPH CTeapuHOBas K-Ta
CH; — OH CH, — OH
| nunaza |
CH — O — COCyHs3 + HO —» CH — OH + Ci7Hs3s3 — COOH
| |
CH; — OH CH, — OH
- MoHOTTTHIICPHU T TIIULEPUH OJIEMHOBas K-Ta

Bepusiii Be100p opmyin sxupHbIx kuciot (0,4 6anna)

BepHoe Hamucanue Gpopmyiisl Tpuriuiepuaa auoiacocreapuna (0,4 6amia)

Bepnoe namucanue Gpopmyisl - monornunepuna (0,2 6amia)

Bephnoe Hanrcanue Gpopmyit oJieMHOBOM U cTeapuHoBoi kucioT (0,2 dama)

Hanwucanue qByx 3TamnoB ¢epMEHTaTUBHOTO Tupoau3a Tpuriuiepua (0,2 6amia)

VYxazanue pepmenta (0,1 6amra)

VYkazanue MOJIEKyJT BOIBI I MpoTekanus peaknuii (0,1 6ana)

Pacuer sHepretnueckoro sdpdekra pacnmana TpuUrIMIEpHIa AHOJICOCTeapuHA (IPHMEPHOE ONMHCAaHHE, HEOOXO0IUMO
nepeiaTb OCHOBHOE HallpaBJICHUE PacdeTa):

1. DHepreTrdeckuii 3 PEeKT pacmana CTCapHHOBON KHUCIOTHL. B cocTaBe cTeapimHOBON KHCIOTH 18 aTOMOB yriepona.
CreapuHOBasi KHCIOTa, OKHCILIICh, coBepmiaeT 8 o0opoToB f-okuciieHHus M oOpasyercst 9 moiekyn anermn-KoA. 3a Bce
000poThI B-okuciaeHus obpaszyercs 4 AT (nepBsiit 060poT) + 5 ATD (3a mocnenyromniue 000poThr) X 7(060poThl) = 39 ATD.

Kaxmas monekyna anetui-KoA, okucnssces B mukine Kpedca, Oyaetr cocodcTBoBath cunTe3dy 12 AT®. 9 Monekyn
aneTuin-KoA x 12 AT® = 108 AT®. Uroro cTeaprHoBas KUCIOTA, pacnanasick, nact 147 ATO.

2. DHepreruyeckuii 3G dexT pacnana o1enHOBOW KUCIOTHL. B cocTaBe 0JieMHOBO# KHCIIOTHI Takke 18 aToMOB yriepoza.
OJenHOBast KUCIIOTA, OKHCIIISICh, COBEPIIacT 8 000poTOB B-okucieHus u oopasyercs 9 moseky aneTi-KoA. 3a Bce 000pOoThI
B-oxucnenus obpaszyercs 4 ATD (mepssrit 060poT) + 5 ATO (3a mocnenyromre 060poTsl) X 7(000poThl) = 39 ATO.

Kaxmast monexyna anetmin-KoA, okucnssich B mukine Kpebca, Oyner criocodctBoBath cuHTe3y 12 AT®. 9 Monmekyn
anetwi-KoA x 12 AT® = 108 AT®. Utoro osienHOBasi KUCIOTA, pacnagasich, fact 147 AT®. JIBe MoJieKyibl OJEMHOBON
KUCIOTHI — 294 AT®.

3. Bce Mouiekynbl )KUpHBIX KUCIOT = 441 AT

4. Monekyna TTUIeprHa IpX a3po0OHOM pacmaje (okucieHnn) oopasyet 19 ATO.

5. CymmapHsIiii sHepreTudeckuit apdekr = 460 ATO (1 6amr)

3amanue Ne 5 (2 6amna).

IInan npoBeneHus aHaJINA3a.

1. Y3 xaxxoit ucciemyemMoid mpoOupku oToupaem mo 1 Mi ucclieayeMoro 00beKTa B YUCThIE IPOOUPKH.

2. Ompenenum Kpaxmai. st 3Toro B KaX Iyt NpoOHpKy HaYMHaeM H00aBATh Mo | kamie peaktuBa Jlrorons. B Toit
npoOupKe, Tie Kpaxmal, pa30BbeTCsl CHHUH I[BET.

3. Ecim ecTh HE0OX0IMMOCTB, OTOEpEM B YHCTBIE MPOOUPKH emie 1o 1 MII ncciegyeMoro o0beKTa.

4. 1o6asum 1M 10% NaOH u 2-3 xamm 1% CnSO4 utst onpenenenns 6enka, rae cpasy o0paszyercs (PHOIETOBBIH I[BET — TaM
0eTIoK.

5. B npoOupke ¢ ackopOMHOBOM KHUCIIOTOH NMPOU30MAET MEPEX0/] KENTOr0 [IBETA HA OPAHIKEBO-KPACHBIH.

6. IIpobupKy, B KOTOpOIl He N3MEHMIICS LIBET, HarpeeM s IPOBECHUs peakiy TpoMMepa Ha TIIFOKO3Y.

(ITman mpoBeneHNst MOXKET OBITH IIEpeaH APYTUMH CIIOBaMH, HO CMBICI cOXpaHeH. [IpoBeieHne nocie0BaTeIbHOCTH
MOXeET OBITh HECKOJIbKO Apyrum) (0,4 Gaa)

Ne OOBeKT HUcnons3yemsle VYcnosust et Ha3zBanue peaxkuuu, Ipo yKThI
n/n PEaKTHBBI MIPOBECHUS pactBopa peakuum,
peaxiyn XUMH3M PEaKI1u
3 AnpOymuH 1 M 10% NaOH u 1- | m.y. (roneToBBIN BuypetoBas peakius,
2 k 1% CuSO4 MeTHBIH KOMILJIEKC
MOJIMIICIITHJIOB,
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dbopmyna HUXKE*
2 Kpaxman p-B JIrorons H.y. CUHMHI KauecTtBeHnHast peaxkuus Ha
Kpaxma
OO0pa3oBaHue KOMIUIEKCA C
MOJIMCAaXapyIHOM LEbIo
1 I'moko3a 1 M 10% NaOH u 1- | remneparypa JKENTHII Peaxiuss  Tpommepa  (mnum
2 k 1% CuSO4 nepexofsuuil B | KpacHOro 3epkaia)
KpacHbIH ruapokenn menu (1) , oxcun
menu (1)
dopmyna Hike **
4 AckopOuHOBast 1 M1 10% NaOH u 1- | RH.y. HKENTHIN Peakiyss Ha ackopOWHOBYIO
KHCJI0Ta 2 k 1% CuSO4 Mepexo/SIUi Ha | KUCIOTY ¢ Cynb(haToM MeIu B
OpaHXeBO- LICJIOYHOH cpefe
KpacHBIH
Bepnoe BepHbriit BBIOOD | BepHble Bepnoe ykaszanue | Bepnoe 3amomnenue (0,4
oIpeeneHue peaktuBoB (0,2 6amna | ycmous (0,1 | usera (0,2 6anna) | Oamna)
00BEKTOB 0,2 Oa)
Oaia)

* IlponykTel peakuuu. @opmyna npoaykros (0,1 6)

Ri O R, O R
| | | II |

..m—HN—CH—C=N—CH—C —N—CH—C—..

Il
N o

Cu
AN
2Na* N

...—HN—CH—ﬁ—N—CIIH _IC =N—(|3H—ﬁ—

R, o Rg (0] Re o

MeHbIi KoMINeKe NonMNenTuaoB

** [Iponyktel peakiuu. @opmyia npoaykros (0,1 6)

P e
—H
C‘: C —OH
H—C—OH |
‘ H—C —OH
HO—cCc—H
‘ + Cu©OH), ——> HO—C—H | cuoH + H,0
H—c —OH [ »XenToro
\ H *C‘: —OH useTa
—Cc—OH
H (‘3 H—C —OH
CH,OH \
CH,OH
CuOH — CuwO0 +H0

Ocanok
KpacHOro 1BeTa
CryzneHT mpaBWIbHO paboTaeT ¢ JiabopaTOpHBIM O0OpYyIOBaHUEM, COOJIOAET TEXHUKY O€30MacCHOCTH, MPOBOJUT
aHaIM3 U OIIEHKY Pe3yNbTaToB JlabopaTopHoro uccienoBanus (0,5 6amios).

Bapuanm 2

3amanne Ne 1 (2 6amna).

Kitto4 K TECTOBBIM 3a/IaHUSM:

1-6,2-8B,3-a,4-8,5-32,6-06,7-8,8-8,9-1,10—4a,11-a,12-6,13-r,14-8, 15—B.

Kpurepun: 10 6 BepHbIX 0TBeTOB — 0, 6amuioB; 7 — 9 BepHbIX oTBeTOB — 1 6aint, 10 — 11 BepHBIX oTBEeTOB — 2 Oana; 12
— 13 BepHbIX 0TBeTOB — 3 Oaynta, 14 — 15 BepHBIX OTBETOB — 4 Oaira.

3ananue Ne 2 (3 Oaa)

NH, — CH, — COOH + NH; — CH— COOH + NH, — CH — COOH
| |
(CH2)4 CH> .
| | — 2H0
NH- CH —CHs
|
CHs
I'munun JInzun Jlennn
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BepHoe Hamucanue (popMysibl aMHHOKHCIOTHI U ee Ha3BaHus 1o (0,2 Oamia, Bcero 0,6 Oaiia 3a HamWcaHWE MEPBOI
YacTH ypaBHCHUS 00pa30BaHUs MENTHIA TIH-TH3-JICH.

NH, — CH,. — CO NH — CH — CO — NH — CH, — COOH
| | +H;0
CH>)4 CH; 4:>
| |
NH: CH — CHs;
|
CHs
Bepnoe Hammcanne GpopMyIsl TeNTHaA W NeNTUAHBIX cBs3eit (0,1 Gamra)
Jucconmanys TpunenTraa:
+
NH; — CH, — CO NH — CH — CO — NH — CH, — COO—
| |
CH2)a CH>
| - |
NHs CH — CHs;
|
CHs
Bepnoe ykazanue Bcex 3apspkeHHBIX rpymin (0,2 6ara)
Haseanue: runun-nusuin-neiinus (IIpaBunsHoe HazBanue nentuaa 0,1 6amna)
pH = 7 zq +1 B anektpuueckoM mnodie nepemeniaercs k katoay (0,1 6amnna)
W3meHeHue 3apsina nentuia B pa3HbIX cpenax
5 < pH < 7 2q = +2 B anexTpuyeckoMm nose nepeMeraeTcs K KaTony
1 < pH < 5 2q = +2 B anexTpuueckoMm nose nepemeniaeTcs K KaToay
7 < pH < 9 2q = 0 « VzoanekTputeckas TouKa, Ha CTapTe
9 < pH < 14 2q = —1 B snekTpryeckoM mose mepeMemmaeTcs K aHOLy

(0,4 6ayta 3a BepHOE ONpEIEICHHE 3apsI0B B Pa3HBIX CPeax U MOBEICHUS B 1. MOJIE)
Wzoanektpuaeckas Touka (UDT): Takoe 3HaueHwne pH cpemsl, mpu KOTOPOH CyMMAapHBIH 3apsj MENTHa WA Oenka
paBeH Hymr0. Y manHoro tpunentuna UOT B cnabomenounoii cpene (0,2 Gamr)
3aMEHNMBIE aMUHOKHCIIOTHI CHHTE3UPYIOTCSI B OpraHM3ME 4elOBeKa. B MaHHOM TpHIENTHAE 3TO aMHHOKHCIIOTA
e, JIM3KH U JIeHIIUH — He3aMeHUMbIe aMUHOKUCITOTHI (0,4 Oana)
B03MO0XHO OCyIIeCTBIEHHE OOLIMX [[BETHBIX PEaKIMii: OMypeToBast peKIHs (JOKa3bIBaeT HAJTMYHE ENTHUIHBIX CBSI3EH,
BO3MOJKHO ITPOTEKAHHE PEaKIUK PU HATMYUH 2X ¥ OoJiee IENTHIHbIX CBsi3eil), HHHIMPUHOBAs peaKiys (10Ka3bIBaeT

HaM4ue cBoOOaHBIX amuHOTpyIn) (0,4 Oasa)
BuyperoBas peakius — Ha MENTUIAHBIE CBS3HU:

1 mut Genka + 1 Mt 10% NaOH + 2-3 x 1% CuSO4— ¢uoneroBblii 1iBeT

HunrunpunoBast peakiys — Ha aMHHOTPYIIILY:

1 mx Genka + 5-10 kK HUHTHIPHHA — CHHE-(QHOJICTOBEIH IBET

3amanue Ne 3 (2 6amia)

XHUMH3M TIIMKOJIN3a

(0,4 6anna)
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H OH H OH
N N CH2—O—®
c c CH,— OH CHz—O@ \
\

| | | c=0
H-C-OH H-C-OH -C -C |

| | \ \ CH, - OH

-C-H o +ATO -C-H o n3omepasa - (‘: —H K-;ﬁ::)a - (‘: -H anbaonasa bocbormorAaLeToH (PHOR)

| e | R o EE, O -mehonasa Y
H—-C-OH “_”:53, H-C-OH H-C-OH AR® H-C-OH o

| | \ \ Clh
H-C H-C H-C H-C-OH |

\ \ _~OH \ \ CH-OH

CH,—OH CH,~0-P=0 cH-0(p) cH-0{p)

—

|
OH cH-0-) >

ocornuuepuHoBbIN
rroKo3a rnoKo30-6-chocdat pykTO30-6-chocchat pykT030-1.6-Andpoccat anbaerup (3-©rA)

COOH COOH

| |
—> 1,3-qMOTK —— 3-OFK ——» 2-0IK ——> choccpo-er-NBK —— en-MBK ——» C=0 ey CH-OH

| |
CH;, CH;s

Mono4Hasa
Kucnota

nBK
BepHoe nHammcanue xummsMma mporecca rinuxonusa (0,8 6amra). Hamuume 1-2 HeTOYHOCTM B yKa3aHUU CBSI3eH,
¢yHkimronansHbIX rpyni (0,7 6ana)
Paznuuue rimkonm3a U CIMPTOBOTO OpPOKEHMs 3aKIIOYAETCS B UTOTOBBIX CTaAMsX, IMocie dTana odpazoanus [IBK

00pa3yeTcst STHIOBBIH CITUPT.

COOH mUpyBaTacKapoo o
| KCHIIa3a /) HAJl» H2
cC =0 —_—> C - H CH;—CH, OH
| - CO; | HAJ
CH3 CHS
[IBK VYKcycHbIN Crmpt/3Ta”on
AbACTH]

BepHoe HanucaHue UTOTOBOM CTAJUH CITUPTOBOTO OpOXKEHHS U cpaBHEeHUs mporieccos (0,2 Gaa).

Oransl notpedbnerns AT®: riokos3a rgKo3a-6-gocdar; dppykrosa-6-hocdar dpyxro3ay),6-mudocdar, 2
MoJiekyssl AT® norpedistores (0,2 6anna).

Oransl cunte3a ATD: 1,3 — mudI'K 3 —®PK; dpocpo-en[IBK  enlIBK, cunrepupyercst 4 AT®, T.k. 3TH dTa1bl
npoxoasr 2 Mojekynsl 3-OI'A, o6pa3oBaBiuecs npu quxoromudeckom pacmaze (0,2 dama).

CyMmmapHsblii sHepreTuueckuil 3 (HexT rIIMKoNn3a U cnupToBoro 6poxenus 2 mMonekyiasl AT® (0,1 damra).

depMmeHThI: KHMHa3a (TpaHcdepasa), u3omepasa (KjJacc H30Mepas), aibaoiiaza (JIuasza), MUpyBaTIACKapOOKCHIIa3a
(imaza), HAJI (okcumopenykrasa) (0,2 6amia, He MeHee 2- IPUMEPOB)

®DepMeHTH — OHOKaTaIN3aTOPHI, YCKOPSIOT peakuu B kiretke (0,1 Oamna).

['MuKoM3 U CIUPTOBOE OpOKEHNUE — aHAIPOOHBIE MPOLIECCH, MPOTEKAIOT B OECKUCIOPOAHBIX yeioBusx (0,1 Gamra).

Mexanmusm cuate3a AT® — cydctpatHoe pocdopmmuporanne (0,1 Oanna).

3amanue Ne 4 (3 6amia)

Jlummas! — >xupsl 1 xupornogo6Hsie Beniectsa (0,1).

OyHKIMH KUpa B opranu3me (yka3aHo He MeHee 3 pyHKuumii u3 nepeurciennsix) (0,3 6anna)
Onepeemuuecxas. 1 rxupa naét npu okucienuu 38,9 k/[x sneprumu.

Cmpyxmypuas. Jlunuael ¢ 6enkamMu 00pa3yroT Bce OnomeMOpaHsbl.

Tennopeeyrsmopuas. JKupoBo# CIIOH 3aIUIIAeT OpTraHU3M OT MEPEOXITAKICHNUS.

JKupoBast Mo KokKHas KJIeTYaTKa UCIIONHSAET POJib AMOPMU3AMOopd, TO €CTh CMATYAET yap IPpH HaJeHUH.
Tpancnopmuast — BBITOTHSIOT CHIBOPOTOYHBIE JIUTIOTIPOTEUHBI.

JKupbl SIBISIFOTCS. HOCMABUWUKAMU IHOOLEHHOT 800bL.

0
CH, — 0 — C
|

CH — O —C

|
CH, — 0 — C

CisHas CH, — OH CisHss —  COOH
| MaJbMUTHHOBAS K-Ta
CyHas + 2H O ———» CH — O- CO CyHa +

0 |

Ci7H31 CH, — OH Ci7Han — COOH

JKUP NAJIbMUTOAUINHOJINH B' MOHOTJIMIEPUI JIMHOJICBas K-Ta
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CH, — OH CH. — OH
| nunaza |
CH — (e} — COCyHx + HO —» CH — OH + Ci7H33 — COOH
| |
CH, — OH CH, — OH
- MoHOTIIHIIEPH]T [JIUIEPUH JIMHOJIEBAs K-Ta

Bepwsriii Be100p opmy xupHBIX kucioT (0,4 Gara)

Bepnoe namcanne GopMyIsl Tpurauiepuaa naasmutoaurHoanHa (0,4 6ana)

Bepnoe nammucanne Gopmyist - morormunepuna (0,2 6amma)

BepHroe Hanrcanue GpopMys1 NaIbMUTHHOBOI U THOJNEBO kuciot (0,2 6arma)

Hanncanue nByx sranoB gepMmeHTaTHBHOTO THAposn3a Tpuriaunepuaa (0,2 6anna)

VYxazanue pepmenta (0,1 6amra)

VYka3aHue MOJIEKyYJI BOABI [UIsl MpoTekanus peakuui (0,1 6amia)

Pacuer »sHeprernueckoro sdexTa pacmaga TpUIIHMLEpUAA TaJbMUTOAWIMHONMHA (IPUMEPHOE OIHMCaHHME,
HEoOX0/IMMO TIepeaaTh OCHOBHOE HANPaBJICHHUE pacyeTa):

1. DHepretryecknii >pGEKT pacmaga MaTbMHTHHOBOW KHCIOTHL. B cocTaBe ManbMHTHHOBOW KHCIOTHI 16 aToMoB
yraepona. CTeapuHOBas KHUCIIOTa, OKUCISACH, COBepIIaeT 7 000poTOB B-oKucIeHHus U o0pa3yeTcs 8 Monekyn anetui-KoA. 3a
Bce 000poTHI J-okucieHus oopasyercs 4 AT® (mepssrit 06opot) + 5 ATD (3a mocnenyrontie 060poThl) X 6 (060poTH) = 34
ATO.

Kaxmass monexyna anermn-KoA, okucnssics B mukine Kpebca, Oynmer cocodctBoBath cunTe3y 12 AT®. 8 Momekyn
anetTw-KoA x 12 AT® = 96 AT®. ltoro nalbMUTHHOBAs KUCIIOTA, pacnanasck, aact 130 ATO.

2. DHepreruueckuii 3QGeKT pacnaja JMHOJIEBOHW KHCIOTHL. B coctaBe nmuHONEBO# kucioTsl 18 aroMoB yriepona.
JluHoNEBas KMCI0TA, OKUCIISIACH, COBEPIIAcT 8 000pOTOB 3-OKHCIICHHUS U 0Opa3yeTcs 9 Moseky:n anetwi-KoA. 3a Bce 000poThI
B-oxucnenus obpasyercs 4 ATD (mepsbiit 060poT) + 5 AT® (3a mocnenyromire 060poTsi) X 7(060poThl) = 39 ATO.

Kaxmas monekyna anetui-KoA, okucnsscek B mukine Kpedca, Oyaer cocodcTBoBath cunTe3dy 12 AT®. 9 Monekyn
anetui-KoA x 12 AT® = 108 AT®. Uroro nuHONEBass KUCIOTa, pacnanasick, nact 147 AT®. J[Be MoieKymbl IMHOIEBOM
KHUCIIOTHI — 294 AT®.

3. Bce Monekynbl skUpHBIX KUCHOT 130+294 = 424 AT®

4. Monekyna TTUIeprHa Py a3po0HOM pacmaje (okucieHnn) oopasyet 19 ATO.

5. CymMapHsIif sHEepreTHIecKuil 3¢ ekt = 443 AT (1 6amn)

3amanne Ne 5 (2 6amna)

Ne Peaxnust Hckomoe Mexanuzm IIpucyrcts
/T B-BO peaxun B-Ba (+/-)
1 Jo6aesre 2 Mt NaOH u 1-2 | benok (xazemH), wim mentun | OOpa3oBaHHe KOMIUICKCA C MEIbIO B

karmm CuSOs. (0,1 6) TIeTTOYHOH cpene, PHCYHOK +

komimiekca (0,1 6)
(dhopmymna HIDKE *

2 Jo6aspte 2 M1 NaOH u 1-2 | VYrueson, imakto3a (0,1 6) OKHCJICHHE ANBJCTUIHOW TPYIIIIEI +
Karum CuS0g. CuO; ypaBuenue peakunu (0,1 6)
P-p Harpeiite ¢dbopmymna HIDKE **
3 Hob6aepre 1-2 xamm p-pa | Kpaxman (0 6), Oo6pazoBanue KOMILIEKCca c
Jlroromns I'makoren (0,1 0) ronucaxapuaHoi nensko (0,1 6) -
4 JobaBbTe 1-2 karmmi | Luknudeckue aMuHOKHUCIOTH | HUTpoBaHHe apoMaTHUECKUX KOJIel; +
HNOs(koH), Harpeiite (0,1 6) YpaBHEHHE C OCTaTKOM (pEeH HIIH THP
(0,16)
(dopmyna Hike ***
Uroro | 0,4 0,4 0,2

* [Ipoxyktsl peakunu. @opmyna npoxykros (0,1 6)
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Ry o Ry 0] Ry
II

..—HN—CH—C=N—CH—C —N—CH—ﬁ—...
N (o]
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2Na ~N
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Ry o Rg ] Rg [¢]

MegaHbI KOMNNeKc NonMnNenTuaoB

** @opmyns peaknuii (0,1 6)

o
// o)
_ /)
(‘3 H (\:/7 OH
H=C— oH H-G— OH
HO—Cc—H
| + Cu©OH), — HO— (‘: —H + CuOH + H30
H—o—on H-c-on IR
H— (f —oH H—C —OH
CH,OH |
CH,OH
CuOH —» Cu,O + HyO
Ocanok
KpacHOTO IBeTa
*** dopmynsl peakmii (0,2 0)
HN-CH-COOH HN-CH-COOH
| HN-CH-COOH
CH, CH, )
CH,
HONO, (xom.) MaOH
-0 N 20  EHO 5
-+
. “0 /ONa.
OH OH .
THpOTHR 0 O

Benblii IBeT MOJIOKa OOBACHICTCS PACCCHBAHUEM CBETA KUPOBBIMH KarlIsl, MPUCYTCTRYOMMME B MoJjioke (0,1 Gamna).
CtyzneHT mpaBWIBHO paboTaeT ¢ J1abopaTopHBIM 00OpYyIOBaHHEM, COONIOAAET TEXHUKY O€30MacHOCTH, MPOBOAUT
aHaJIu3 ¥ OIICHKY PEe3yJIbTaTOB JlabopaTtopHoro uccieaoanus (0,5 6amios).

Meroauyeckue MaTepralibl, OIPEIeIISIoIINe MPOLEeaAYypYy U KPUTEPUH OLIEHUBAaHHS CHOPMUPOBAHHOCTH
KOMIIETEHIIMI IIpU MPOBEJEHUN IPOMEXKYTOYHOH aTTeCTalH

OK3aMeH MpPOBOANTCS ITHMCEMEHHO C BHINIOJHEHHEM 3ajaHus jabopatopHoro uccienoBanus. CorsacHo BPK na
BBITIOJTHEHHE 3a/IJaHUH TPOMEXYTOUHOTO KOHTPOJIS IO Kypcy oTBenieHo oT 14 o 20 6aos.

CryzneHTaMm IpezsiaracTcsi BRIOJIHUT OJUH M3 JBYX BapHAHTOB 3a4eTHON pabOTHI, B KOTOPHIX 3ananue Ne 6 Moxer
HUMETh WHANBUIYalbHYIO TEMAaTUKY.

OK3aMeHaIMoHHasg paboTa pacreyaTbBaeTCs 0 KOJHMYECTBY CTY/ICHTOB.

Bo Bpemsi nK3aMeHa CTyJICHThI pacca)KMBAaIOTCS 3a MapTy 1o ABoe. OJHOBPEMEHHO BBINOJIHATH 3a/laHus MOryT 16-18
yesoBeKk. CTyJeHTHI MOJIYyYaloT pacleyarky C 3a[JaHusIMH U YHUCThIe JIMCTHI JJIsi YePHOBHKOB M OTBeTOB. Ha Kaxplid cTOJN
MOJICOTABIIMBAETCS HAOOP PEAKTHBOB U HCCIIEAyEeMble OOBEKTHI.

CryzneHtam 3ampemaercss OO0IIaThCs MEXITy COOOH, IMONb30BAThCA TaKETAMH, KOHCIEKTAMU M Y4eOHUKaMHU.
HckitoueHre COCTaBISIIOT — KaJbKYJSTOPbI, TAaOJMHUIBI T'€HETHYECKOro KoJa W  (eaepaibHble TrOCyIapCTBEHHBIC
00pazoBaTeNbHbIE CTaHIAPTHl OCHOBHOT'O O0IET0 00pa30oBaHMs.

Ha BeImonHEHME 3K3aMEHAalMOHHONW pabOTHI OTBOJAMTCS 3 acTPOHOMHYECKMX 4aca. [IpermonaBartenb (HUKcHpyeT
MIPaBUIBHOCTE Pa0OTHI ¢ TabOpaTOPHBEIM 000OpPYIOBaHHEM U COOJNIOJCHHE TEXHUKU OE30IacHOCTH NpH paboTe B y4eOHO-
HCCIe0BaTEIbCKOM Ta00paTOpry OMOXUMUH U MOJICKYIISIPHOM OHOJIOTHH.

[To mcreueHnn BpeMeHHM CTYIEHTHl OoOMeHHMBaioTcs paboramu. IlpemosmaBarens paszgaeT MM KIIOYH C OTBETAaMH U
KpuTepusiMu olleHKH. CTYIEHTHI IPOBEPAT paboThl JIPYr APYra W BBICTABILSIIOT COOTBETCTBYIOMIME Oaiibl. BricraBneHHbIE
O0aIbl  COOOIMIAIOTCS TPEIMOoAaBaTeNio. ODK3aMEHAIIMOHHBIE pPa0OTHl BO3BPANIAIOTCS CTYACHTaM I caMOaHaiu3a |
CaMOCTOSITEIbHON pabOThI HAJl OTUOKAMHU.

Bansbl, moyydeHHbIE CTY/ACHTOM Ha 3K3aMeHe, CyMMHPYIOTCS C HaOpaHHbIMH paHee OalilaMi U NEepeBOASTCS B
HUTOTOBYIO OIIEHKY MO JTUCLHUILTHHE.
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