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Jluer perucrpauuu H3MeHEeHHUH H 0NOoJIHEeHU

Jlara, Ne
ot Pasnen Kpatkoe conepixanue MIPOTOKOJIA [Moanucs 3as.
PIIJ U3MEHEHHUS/IOTTOTHEHUS 3aceiaHus Kadenpoit
Kadeapsr
BHeceHbl n3MEHEHHUS B COIEPIKAHUE
Hep 23.10.2018,
i 4,8 JIUCIUATIIMHBI, OOHOBJIEH CITHCOK
npoTokost Ne2
JIUTEPATypBbI
BHeceHbl H3MEHEHHUS B COAEpIKAHHE
JICIMIUTHHBI, OOHOBJICH CITHUCOK
01.09.2019,
2 4,8,9 JIUTEpaTyphl, 0OHOBICHO
npotokos Nel
MaTepHaIbHO-TEXHHYECKOEe
obecrieyeHne AUCIUILIHHBI
AxTyanu3zauus yyeGHo-
3 8 METOMYECKOTO U 01.09.2020 r.
HH(HOPMALHOHHOTO 0becreyeH s npotoxos Nel

JIACIHHUITJIMHBI




1 Leau ocBOCHNS AUCHUNIMHBI

[enbio ocBOeHUS AUCHUTIITNHBI «BHOXUMUS» SABISIOTCS:

- (hOpMHUPOBAHHE TECOPETHUECKUX 3HAHHUIA O TPOIECCaX, MPOUCXOAIIINX B KICTKAX KUBBIX
OpraHHU3MOB;

- U3y4YE€HHE XMMHUYECKOTO COCTaBa >KMBBIX OPraHU3MOB, CTPOEHHUS U CBOWCTB €ro TKAaHEM,
COBOKYITHOCTH IIPOLIECCOB, JICKALINX B OCHOBE KHU3HEACITEILHOCTU

- u3ydeHHe (EPMEHTHBIX CHUCTEM U OMOXMMHUYECKUX MPOIECCOB, MPOTEKAIONUX KaK B
[EJIOM OpPTraHU3Me, TaK U B OTJEJIbHBIX TKAHIX M OpraHax, 4To JaeT CHEeHAIUCTy M0 TEXHOJIOTHU
MPOJYKTOB OOIIECTBEHHOTO MHTAaHUS 3HAHUS CBONCTB W BO3MOXKHOCTEH pallMOHAIBLHOTO
UCIIOJIb30BAaHUSL ChIPbsl, TOHMMAHUSA OCOOEHHOCTEH TEXHOJOIMYECKHX IPOLIECCOB TaK, YTOOBI
00ecreunTh MaKCUMaJIbHOE COXpPAaHEHHE B ChIpb€ M TOTOBBIX HW3JCIUAX HCXOIHBIX
COCTaBJISIOIIUX.

2 MecTo TUCHUILIMHBI B CTPYKTYpe 00pa30BaTeibHOM MPOrpaMMbl

NMOAr0TOBKH OaKajaBpa

Huctunnuna b1.5.09 «buoxumus» Bxoaut B 0a30Byr0 yacTh O650ka 1 oOpazoBaTenbHON
MPOTPAMMBI.

JucnunnuHa wu3ydyaercas Ha 2 Kypce, JId €€ U3Yy4eHUs HEeoOXOAMMBI 3HaHMS,
chopMUpOBaHHBIE B pE3yNbTaTe M3Yy4YCHHS AUCHUIUIMH «Dusukay, «buonorus», «Xumus»,
«MeTtobl HCcClIeJOBaHUS CBOWCTB ChIPbSl U MUIIEBBIX IPOJLYKTOBY.

3HaHUS U YMEHUSI O0YYAIOIINXCS, TTOJIYYeHHbIC TIPH M3YyYEHUU NUCHUILUIUHBI «bruoxumus
OyayT HeOOXOIMMBI UM MPU W3YYEHUU TAKUX AUCUUILINH, Kak «[lumeBas xumusy, «[lumesas
MUKpoOuoiorus», «OCHOBbI OMOTEXHOJIOTUNY, «be30macHOCTh MPOOBOJILCTBEHHOTO CHIPhS U
MIPOJIYKTOB MUTAHUS», 1JI HanmucaHus v 3amuTel BKP.

3 Komnerenuuu odyyarmuierocsi, popmupyemsbie B pe3y/jibTaTe 0CBOEHHS

AUCHMILUINHBI ¥ NJIAHUPYeMble Pe3yJIbTaThl 00y4YeHus

B pesynprate ocBoeHus aucHUIUIMHBI «broxumusy oOydarommiics TOJDKEeH 00anaTh
CJICAYIOIIMMHU KOMITETEHIIMSMU:

CtpyKTypHBIH
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00ydeHNs
KOMITETEHIINN

OIIK-2 cnoco0HOCTBIO pa3padaTbIBATHL MEPONPUSITHS IO COBEPLICHCTBOBAHMIO TEXHOJOIHYeCKUX
TPONEeCCOB MPON3BOACTBA NPOAYKTOB MIMTAHMS U3 PACTUTEIbHOIO CHIPbSI

3HaTh - OCHOBHBIE META00JIMUECKHE YT IPEBPAICHHUS] YTIEBOJIOB, JIUINA0B, aMHHOKHCIIOT,
IIypPUHOBBIX, TUPUMHINHOBBIX OCHOBAHUM,
- (epMEHTATHBHBIA KaTaau3, MOHATHE O (epMEeHTax, aHTHTENaX, CTPYKTYPHBIX

Oenkax,

YmeTn - [POrHO3UPOBATH HAIPABICHHE M PE3yJIbTAaT (UIUKO-XUMHUYCCKHX MPOIECCOB U
XUMHYCCKHX MPEBPANICHNN OHOJOTMYSCKH BaKHBIX BEIIECTB

Bnagets - METoJaM HCCeIOBaHUs (DU3UKO- XUMHUECKHUX CBOMCTB OHOJOIMYCCKH aKTHBHBIX
BEIIECTB

- HaBBIKaMH TPOBCIACHUA XUMHYCCKOTO H OHMOXHUMHYECKOTO OKCIICpUMEHTA U
0o OpMIICHHS €T0 Pe3yIbTaTOB

IIK-5 cnocoGHOCTHI0 HCMOJIb30BATHL B NPAKTHYECKOH 1eSTeJIbHOCTH CHelUAJTM3UPOBAHHbIC 3HAHMA
(yHnaMeHTaNbHBIX pa3fenoB (GU3MKH, XMMHHM, OMOXHMHH, MATEMATHKH A OCBOCHHMS (U3IHYCCKHUX,
XUMHYECKHX, OHOXMMHYECKHX, OHMOTEXHOJIOIMYECKHX, MHKPOOHOJIOTHYECKHX, TeNJI0(pu3ndecKux
MPOLECCOB

3HaTh - OCHOBHBIE TMOHATHA OMOXWMHHM, CTPOCHHE M (YHKIHMH YIJIEBOJOB, aMHHOKHCIIOT,
0€JIKOB, )KMPOB, BUTAMHUHOB U X META00JIN3M,

- KHHETUKY ()epMEHTaTHBHBIX PEAKIHH,

- OCHOBBl TCHHOM WHXXCHEpUHM B 00bEMEe, HEOOXOAMMOM I HOHMMAaHMs
OMOXMMHUYECKHX IPOLECCOB B NMPOU3BOACTBE NMPOAYKTOB MHUTAHUS U3 PACTUTEIHHOTO
CBIPBA.




YMeth - MPOrHo3upoBaTb XUMHYCCKUEC U OHOXHMHYECKUE MpeBpalicHusd OCHOBHBIX
KOMIIOHCHTOB ITPpX IIPOU3BOJICTBE ITHUILICBBIX IPOAYKTOB U3 PACTUTCIBHOTO ChIPbA,
- OCYIIECTBIIATH Ka4eCTBCHHBIN U KOJIMYCCTBCHHBIN aHAIIN3 AMHUHOKHCIIOT, 6CJ'IKOB,
YIJI€BOJOB, )KHPOB M BUTAMHUHOB B PAaCTBOPAX, PACTUTCIBHBIX U )XKUBOTHBIX TPOAYKTAX
BHaZ[CTL - HaBBIKaMHU W TIpUEMaMH TPOBEACHUSA TEOPETUYCCKUX W DKCICPUMEHTAIBbHBIX

OMOXMMHUYECKUX MUCCIICOBAHMN B OOJIACTH MEPEepPadOTKH PACTUTEIHHOTO CHIPBS
- HaBBIKAMH KOHTPOJS KAueCTBEHHBIX M KOJHYECTBEHHBIX XapaKTEPUCTHK CBIPBS,
1oy haOpUKaTOB M TOTOBBIX U3IEIHI




4 CTpyKTYypa M coJiepKaHue TUCUUIIMHBI

OO6m1ast TpyI0eMKOCTh TUCIMIUIMHBI COCTaBIIsAECT 6 equHuIl 216 Jac:
—KOHTaKTHas padora — 17,3 akaz. 4acos:

- aynutopHas — 14,0 akas. 4acos;

— BHeayuTopHas — 3,3 akaJl. 4acos,;

—camocTosTenbHas pabora — 186,1 akan. gacos;
—TOATOTOBKA K dK3aMeHy, 3aueTy — 12,6 akan. yaca.
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1. Beenenne CaMOCTOSITEILHOE Brmonaenne nomamnero 3ananus |OIIK-2-3yB
1.1 Ilpenmer u 3amaun Kypca. Beenenue B n3ydeHue  yueOHOH W
ouoxummuro. [Ipenqmer u 3amaun OMOIOTHYECKOM 2 14 Hay9IHO JTUTEPaTypHL.
XUMHUH. MecTo OHOXUMUU Cpeay APYTUX PaGora ¢ 31E€KTPOHHBIMH
OMOJIOrMYECKUX JUCIHUILIUH. O6ubnnoTekaMu.
CamocrosiTenbHOe Brimonnenne qomamnero 3ananus |I1K-5-3yB
2. benku n3yuyeHne  y4eOHOH  u
2.1 Xumuueckuii cocras 0eskoB. CBoiicTBa 2 2 10 Hay4HO JITEPATYPHIL.
6enkoB. Knaccudukaius 6ei1Kos. PaGota ¢ 3J€KTPOHHBIMU
O6ubnnoTekaMu.
CamocrosiTenbHOe Brimonnenne qomamnero 3ananus |I1K-5-3yB
H3y4YeHUE yeOHOU u
2.2 AmuHokucnotsl. CtpoeHue, GU3HKo- Y Y
. 2 10 Hay4YHO JIUTEpaTyphl.
XMMHUYECKHE CBOMCTBA, KIacCH(DUKAINN
PaGora ¢ 31eKTPOHHBIMH
OuOIMOTEKaMHL.
2.3 CTpyKTypHas OpraHu3anus OeJKoB, IoxroroBka K |3amuTa 1abopaTopHOii paboTHI. [1K-5-3yB
CBO¥iCTBa, OMONIOrHYeCKHe (YHKIIUU U 2 2 10 nabopaTopHOii padore.

IIPUMECHCHUC
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2.4 Ctpoenue, GU3NKO-XMMAYCCKHE CBOWCTBA U 2 10 [ToaroroBka K | 3amura 1abopaTopHON paboTHI. IIK-5-3yB
(YHKIMY HYKJICHHOBBIX KUCIOT nabopatopHoii pabore.
CamocrosTenbHoe Brimonnenne nomamsero 3ananus |I1K-5-3yB
2.5 Ilpouecchl AUCCUMUIISILIMM M CHHTE3a n3ydeHue  yueOHOH
6enkoB. OOMeH a3zorta 2 2 10 Hay4HO JIUTEPATYPHL.
PaGota ¢ 31IEKTpPOHHBIMU
OmbnmoTekaMu.
3. ®epMeHTHI CaMOCTOSITEILHOE Brmonaenne qomamnero 3ananus |[1K-5-3yB
3.1 CoBpeMeHHBIE IPEICTABICHIS O u3ydeHne  y4eOHOH  u
MexaHu3Me neiictBus pepmeHToB. CBOMCTBA Hay4IHO JTUTEPATYPHL.
(epMeHTOB. 3aBUCHMOCTh aKTUBHOCTH PaGota c¢ 3meKTpOHHBIMU
(dbepMeHTOB OT TeMIiepaTypsl, pH. OoubnmoTekaMu.
Crietn(UuHOCTD ACHCTBUS; N3MEHEHHE
aKTUBHOCTH (pepMEHTOB. MexaHH3M JeHCTBUS
¢depmenToB. KnHetnka hepMeHTaTHBHBIX
peaxuii. DHepTrys aKTHBALHH. 2 14
CtpykTypHO-(QDYHKIIMOHATbHAS OpTaHU3aIUs
(hepMEHTHBIX OCIKOB: aKTUBHBIHN IIEHTP; €ro
CBOWCTBA; AJUIOCTEPHUYCCKHUIA ICHTP.
KagecTBeHHBIH 1 KOJIMIECTBECHHBIH OCITKOBBIN
COCTaB TP BO3JCHCTBUN Ha OPTaHU3M (PaKTOPOB
BHemrHe# ceprl. HomeHknarypa u
knaccupukanust GpepMeHToB. EnuHHIEL
AKTHBHOCTH ()EpPMEHTOB.
Hmozo 3a ceccuro 4 2 65,4 CamocrosTensHoe Ik3amen, Konmponvuaa paboma OIIK-2-3yB
H3ydeHne yueOHOH n [IK-5-3yB

Hay4HOH JIUTepaTyphl.
Pabora ¢ a51eKTpOHHBIMH
OnbnroTekaMu
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4. O0ee nmoHsiTHe 00 OOMEHE BEIIECTB U CamocTosTensHoe Brmmonnenue nomamnero 3ananus |I[1K-5-3yB
SHEPTHH B OpraHu3Me n3ydeHue  yuyeOHOH
4.1 BBenenue B 0OMeH BeliecTB. buoxumus Hay4HO JINTEPaATYypPBI.
MUTaHWs TUTaHNE; METa0OJIN3M; BBIICIICHHE PaGota ¢ 3J€KTPOHHBIMU
poIyKToB MeTabosi3mMa. OCHOBHBIE MTUIIEBHIC OubIMoTEKaAMHU.
BEIIIECTBA: YTIIEBOIBI; JKHUPHI; OCIKH. 2 2 24
He3ameHnMBbIE KOMITOHEHTHI OCHOBHBIX MTHIIEBBIX
BEIIECTB: HE3AMCHUMbBIC AaMHUHOKHCIIOTEI;
HE3aMEHHUMBIC JKUPHBIE KUCIIOTHI, BATAMUHBI U
MHUHEPAIbHBIC 3IEMEHTHI. DHEPreTHIECKUI
0o0OMeH
5. YrieBoasl 16 CamocrosTenbHoe Brimonnenne nomamsero 3ananus |I1K-5-3yB
5.1 ®uznonoruyeckast pojib yIriaeBOI0B. n3yuyeHne  y4eOHOH  u
OCHOBHBIE YIJIEBOIBI MHUIIH U TOTPEOHOCTH B Hay4HO JIUTEPATYPHL.
yrineBoaax. CBoOMCTBa U pacpOCTpaHEHHE Pabora ¢ BIEKTPOHHBIMHU
TJIMKOTEHA KaK Pe3epBHOTO MOJHCaXapuaa. 6ubnuorekamu.
buocunTes rnukorena. I'nukoreHossl. Bzaumusie 2
IIpeBpaIleHHs yIieBoA0B. BiusiHue n30bITKa
YTJIEBOJIOB B Pa3BUTHH OKHpeHus [ amaxrosa:
Onoorn4ecKoe 3HaYCHUE; XUMHU3M
MIPEBPAIIEHHUH TaJIaKTO3bI B TIIIOKO3Y.
Broxumuueckue acteKkThl rajlakTo3eMUH.
XuMH3M TporeccoB 0OMeHa (PpPyKTO3BL.
6. JIunuer CaMmocTosITenbHOE Brmmonnenue nomamnero 3ananus |I[1K-5-3yB
6.1 dusnosornueckas poiib JIUMUI0B. H3y4YeHHE yaeOHoit u
XapakTepuCTHKa JIMIMAHOTO COCTABA MUIIHU U 2 23 Hay4HO JIUTEPATYPHIL.
MOTPEOHOCTH B JIMNKAAX. POJb MUIHIHOTO Pabota ¢ 3JE€KTPOHHBIMH
nuTaHnsA. OcoOEHHOCTH MPOAYKTOB O6ubnmnoTekamu.

TNIEpE€BaprBaHrsd 1 BCACBIBAHUA JIUITHUIOB.
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7. ButamuHBI 20 CamocTosTeabHoe Brmmonuenue nqomamnero 3ananus |[1K-5-3yB
7.1 ButaMuHBI KaK He3aMEeHUMBbIE (DaKTOPEI n3ydeHue  yuyeOHOH
nutanus. Knaccudukanus. Mcropust OTKpBITHSL. Hay4qHO JUTEPaTypBI.
XupopactBopumsle Butamussl (A, 1, E, K). PaGota ¢ 31IEKTpPOHHBIMU
Mexanusm neiictBus. 11uieBsle ICTOYHUKHY. OubIMoTEKaAMHU.
CytouHas HoTpeOHOCTh. [ MI0- ¥ aBUTAaMHUHO3BI,
THIIEpPBUTAMHUHO3bI. BosopacTBopnmble 2 2
BUTaMHUHBI, ONOJIOTHYECKast POJIb.
KodepmenTHble pyHKINN BUTAMHUHOB.
OCoOeHHOCTH CTPOEHHS U yJacThue B OOMeHe
BEIIIECTB BOIOPACTBOPUMBIX BuTaMuHOB (B1, B2,
B3, B6, B12, Bc, PP, C). AHTUBUTaMUHEI.
8. T'opmoHsI CamocrosTenbHOe Brimonuenne qomamnero 3ananus |I1K-5-3yB
8.1 HeiiporopMoHaibHas peryJsiys. H3y4YeHUE yeOHOU u
Yy y
Kiaccudukaiiys ropMOHOB 110 XUMHUYECKOMY Hay4IHO JUTEPaTypBI.
CTPOEHHIO, OMOJIOTHUECKUM (DYHKIHSIM U PaGota ¢ 31IEKTpPOHHBIMU
MEXaHW3My TIepe/ia il TOPMOHAILHOTO CHIHAIA B | ) M 10 6ubmmoTeKaMu.
KIETKY. MeMOpaHHEI U BHYTPHUKICTOYHBIH
MEXaHH3MBI IeHicTBUS TOPMOHOB. CHCTEMBI
TpaHCMEeMOPaHHOTO MPeoOpa3oBaHU
TOPMOHAJIBHOTO cUrHamia. Lluknmaeckne
HYKJICOTHBI U IpyTHe BTOPUYHBIE TIOCPETHHUKH. .
Ponb mpoTrenHknHa3 B o0ecrieueHnH crielinpuKu CamocrosTenbHoe Koncynberanus [1K-5-3yB
KJIETOYHOTO OTBETAa. XapaKTePHCTHKA OCHOBHBIX H3ydeHue yueOHOH n
TOPMOHOB YeJIOBEKa, yJacTHe B 0OMEHE BEIIECTB, HAy4YHOH JTUTEPaTyPHI.
y4
THITO- ¥ TUIEPGYHKINN SHIOKPHUHHBIX JKEJIe3. 2 2n 21,7 PaGota ¢ 3neKTpPOHHBIMU
Poub mHCYNTMHA M KOHTPUHCYJISIPHBIX TOPMOHOB B 6ubnrorekaMu
obecrnieueHnH ToMeocTasa. Perymsmms BoxHO-
coJieBoro oOMeHa. Poiib rOpMOHOB B perymsnnu
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3auem, Konmponvhasa padoma OIIK-2-3yB
[1K-5-3yB

Hmozo 3a ceccuio

Hmozo 3a kypc 6 8/4H 186.1




5 Obpa3oBaTesbHbIe H HHPOPMAIIMOHHBIE TEXHOJIOTHH

B npouecce npenogaBanus TUCHMIIMHBL «BHOXUMUS) NPUMEHSAIOTCS TPAJULMOHHAS U
UH(POPMALMOHHO-KOMMYHUKAIIMOHHAs! 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlekuuu mpoxoAaT Kak B MH(OPMAIMOHHOM (opMe, I'ie UMEET MECTO IOCIE0BATEIBHOE
U3JIO)KEHUE Marepuaja B JAUCUUILNIMHAPHOM JIOTMKE, OCYIIECTBISEMOE IPEUMYLIECTBEHHO
BepOaJIbHBIMU CPEICTBAMHU, TaKk M B (opMe JieKuuii-Oecebl WIM AMAIOTa C ayJUTOpPUEH,
JEKIUMA C NOPUMEHEHHEM 3JIEMEHTOB «MO3IOBOM aTakW», JEKUMU-KOHCYIbTAlHM, TIe
TEOPETUYECKUI MaTepual 3apaHee BbIJACTCSA CTYAEHTaM AJISi CaMOCTOSITENIbHOTO U3YyUYEeHHUs, JUIs
MOJATOTOBKH BOIIPOCOB JICKTOPY, TAKUM 00pazoM, JIEKIHUS MPOXOIUT IO TUITY BOIPOCHI-OTBETHI-
JUCKYCCHSL.

[ToMrMO 3TOr0 B JEKIMHM MOTYT HCIIOJIB30BAThCS 3JEMEHTHI MPOOJIIEMHOTO H3JI0KEHUS.
[TpoOnemHas JieKLMs HAuMHAETCA C BOIPOCOB, C MOCTAHOBKU IPOOJEMBI, KOTOPYIO B XOJ€
U3JI0KEHHUS MaTepuana HeoOXOJMMO pPelHTh. Takas JIeKUUs MpPEeACTaBiIsIieT COOON 3aHsTHE,
nperonaraioiee HHUIUUPOBAHHOE IpernojaBaTeseM IMPHUBICUCHUE ayJUTOPHUHM K PEIICHUI0
KPYIHOM Hay4YHOM MNpoOJIeMBbl, pacKpbIBAET BO3MOXHBIE IYTH €€ PEILICHHUs, I1OKa3bIBaeT
TEOPETUYECKYI0 M MPAKTUYECKYI0 3HAUYMMOCTh JocTHxeHM. Ha mpobieMHON JieKiuu HOBOE
3HaHME BBOJUTCS KaK HEM3BECTHOE /s oOyyvaromuxcs. [lonyyenHas nHpopmalus ycBauBaeTcs
KaK JINYHOCTHOE OTKPBITHE €Le HEe U3BECTHOTO JIsl ce0sl 3HAHMSL.

Jis peanmuzanmuu MHOOPMAMOHHO-KOMMYHHKAITMOHHON 00pa30BaTeIbHON TEXHOJIOTHH
HOPOBOJATCS JICKIUH-BU3YyaJIM3allMU, B XO0JIe KOTOPBIX H3JI0KEHUE TEOPETHYECKOro MaTepualia
COIPOBOKAAETCA MTPE3CHTAIUEH.

JlekIIMOHHBIN MaTepuan 3akperuvisieTcss B Xojae jadopaTopHbIX pabor, ydyeOHas pabora
IIPOBOAMTCS B BUJIE IPOBEACHUSI KOHTPOJIS KaYeCTBA FOTOBBIX OJIFOJ M KyJIMHApHbBIX n3aenuil. Ha
7a00paTOpHBIX paboTax BBIMOJHSAKOTCS TIPYINIOBbIE WM WHAMBUIYyalbHbIE 3aJaHHUS IO
npoiaeHHoi teme. [IpoBenenue 1abopaTopHbIX pabOT HEOOXOAUMO MPENBAPATH UHCTPYKTAKEM
1o MpaBuiiaM 0e30macHoi paboTsl B 1aboparopuu. OCHOBHBIM YCIOBHEM JONMYCKa CTYIEHTOB K
nabopaTopHOM paboTe sBIsIETCS WX oOOsi3aTenbHash TMOJATOTOBKA K HEH C COCTaBJICHUEM
TEOpeTHYecKoro BBeJeHMs. [Ipu mpoBeneHUM J1aOOPAaTOPHBIX 3aHATUH HCHOJIB3YETCS METOJ
KOHTEKCTHOTO0 OOy4YeHHs, KOTOPbIN IO3BOJSET YCBOUTh MaTepual IyTeM BBISIBICHUS CBS3EH
MEXy KOHKPETHBIM 3HaHUEM U ero npuMeHeHueM. Kpome toro, 1ienecoo0pa3Ho UCIOIb30BaTh
TEXHOJIOTHIO KOJUIEKTMBHOTO B3aMMOOOydeHHus (mapHyro paldoTy) TpeX BHJAOB: CTaTHYeCKas
napa, AMHAMHYECKas Iapa, BapHallMOHHAs I1apa; COBMELIas €€ C TEXHOJIOTMEH MOJYJIBHOTO
oOydeHus. BbINOTHUB 3KCHEPUMEHT, oOydarouiuecs: GopMyaupyroT 0000IEHHbIE BBIBOJABI IO
CEpUH OTBITOB, HCIIOJIb3Ysl IPUEMBI aHAJIOTUH U CPABHEHUS.

CamocrosTenbHass pabota oOyyaromuxcs SIBISETCS OAHUM U3 Hauboiee 3((PEeKTUBHBIX
CPeACTB Pa3BUTHUA MOTpeOHOCTH K Oyaymiemy camooOpazoBaHuio. CamocrosiTenbHas paboTta
oOydaromuxcsi BKJIIOUaeT B celsi camble pa3HOOoOpazHble (opMbl yd4eOHOHU JeATeabHOCTH:
BBITIOJIHEHHE JOMAIIHUX 33JaHuH, 3aBepiieHre opopMiIeHHs J1a0opaTOpHBIX paboT, U3ydeHHe
OCHOBHOTO M JIOMOJHUTEIBLHOIO MaTepHalia o yueOHMKaM U MOCcOoOUsIM, YTeHHe U MpopaboTka
Hay4YHOH nuTeparypbl B OMOIHOTEKe, HamMcaHue pedepaToB U KypCOBBIX paboOT, MOATOTOBKA K
KOJJIOKBUYMaM, 3aueTaM, UTOTOBOI aTTecTaliH.

CamocrosTenbHas paboTa oOydyaromMXCsl JODKHA OBITh HAlpaBleHA Ha 3aKperuICHHs
TEOPETUUECKOr0 MaTepuasa, U3JI0)KEHHOI0 IPeroaaBaTeieM, Ha MpopaboTKy TeM, OTBEIECHHBIX
Ha CaMOCTOATENbHOE H3yYeHHe, Ha MOJIrOTOBKY K JIaOOpaTOPHBIM 3aHATHUSAM, BBIIOJHEHUE
JOMAITHUX 3aJaHU U MOJATOTOBKY K PYOEKHOMY M 3aKJIIOUHUTENbHOMY KOHTpouso. Ilomumo
3TOro, oOydyaroIuecsl MPeJCTaBISAIOT pe3yabTaThl CBOEH CaMOCTOSTEIbHONH paboOThl B BUJE
MIPE3EHTALAMN.

IIpu mpoBeneHMH PYOEKHOTO M 3aKIIOUUTEIBHOTO KOHTPOJS OCHOBHBIMH 3ajlayaMH,
CTOSAIIUMMU Tepes IMpernojaBaTesieM, SBISIOTCS: BBISBICHHE CTENEHU MPaBUIBHOCTH, 00beMa,
rJIyOuHBI 3HAHUH, YMEHUH, HABBIKOB, MOJYYECHHBIX MPH U3YYCHUU Kypca HapsAy C BBISIBICHHUEM
CTENEHU CaMOCTOSITEIbHOCTH B IPUMEHEHUHN NOTY4YE€HHBIX 3HAHUN, YMEHUN U HaBBIKOB.

CoBpeMEHHbBIE MHTEPAKTHBHBIE CPEACTBA IO3BOJISAIOT 3KCIEPUMEHTHUPOBATH C HOBBIMHU
dopmamu KOHTpoJs. OOydaroMMCsl MpeJUIaraloTcs TECThl U 3aJjaud B 3JEKTPOHHOM BHJE, C



ABTOMATH3UPOBAHHOM CHCTEMON MpPOBEpPKH. B oTnuunMe OT OOBIYHOTO TECTUPOBAHUS TaKOU
croco0 KOHTPOJIS MO3BOJISIET CTYAEHTaM B JH000€ BpeMsi HPONTH TECT, MPOAHAIN3UPOBATh
OLIMOKH U TIPOUTHU TECT BTOPUYHO.

6 YueOHO-MeTOqMYeCKOE 0O0ecTieYeHHe CAMOCTOATEIbHOM PadoThI CTY/ICHTOB

[lo gucnunnuae «buoxumus» TpenycMOTpeHa ayaWTOpHAas M BHEAYAWTOPHAs
caMmocCTosTeNbHas paboTa 00ydJaroIIMXCs.

AynuropHas caMoOCTOsTEeNbHas paboTa OOyYaloUmMXcs Ha Ja0OpaTOPHBIX 3aHATHIX
OCYILECTBIISICTCS IOl KOHTPOJIEM MPENoaBaTeis B BUJe HAIMCAHUS BBIBOJOB M TEOPETHUECKUX
000CHOBAHMH 110 MPOBE/ICHHBIM OIIBITAM.

BaeaynuTopHas caMocrosATenbHas paboTa OOy4arolIMXCsl OCYIIECTBISETCS B BHUJE
U3y4EeHUSI JIUTEPATypbl 10 COOTBETCTBYIOIIEMY pas3fely ¢ [popaboTKoil MaTepuana;
BBIINTOJIHCHUA JOMAIIITHUX 3aI[aHI/II71 1 NOATOTOBKU K KOHTPOJIIO.

Ilepeuennb J1abopaTopHbIX padoT:

JlaboparopHnas pabota Nel «LIBeTHbIE peakIy Ha OEIKH U aMUHOKHUCIIOTBIY;
Jlaboparopras pabota Ne2 «PacTBOPUMOCTH OCIIKOBY;

Jlaboparopnas pabota Ne3 «Jlenatyparusi 6e1KOB»

JlabopaTtopnas pabota Ned «Omnpenenenne UIT Oenka kazenHa

Ilepeyennb 1a00paTOpPHBIX Pa00T, BBIHOCHMBIX HA CAMOCTOATEIbHOE H3YYEeHHUE:

JloManHssi KOHTPOJIbHAs padoTa:
Heo0xoaumMo OTMETUTD ITPaBUIIbHBIN OTBET (OTBETHI), 0OBO/ISl €T0 MOJTHOCTHIO.

1o TeMe: «AMHUHOKUCJI0THI. CTpoeHue, PU3NKO-XUMHYECKHE CBOICTBA, KJIaccHpuKannm
1. OrmeThTe MPOTEUHOTEHHBIE AMUHOKHUCIIOTHI:
a) Tpunrtodan
0) amaHuH
B) COJIOHUH
)
2. Kakue »31eMeHThI BXOJIAT B COCTaB aMHUHOKHCIIOT:
a) yriepona
6) docdop
B) cepa
T') KHCIIOPOJI
3. Kakue rpynmbl BXOJSAT B COCTaB 001Iel YaCTH aMUHOKUCITIOT

a) —CHs
6) - CH,OH
B) — COOH
r)— NH
4. Ykaxure, Kakoil xapaktep umeet rpynmna —NH;
a) KUCJIBINA

0) OCHOBHO#
B) HEUTpanbHBIN
r) aMpOTepHBIN

no Teme: «CTpyKTypHasi opraHu3anus 6eJIKoB, CBOiicTBa, OMOJIOTHYecKUEe (PYHKIMHU U
NpUMEHEeHHEe»
1. Kaxk nassiBaercs cBsi3p —CO-NH-:
a) BOJIOPOTHAS
0) crnoxxHO3upHas
B) TIETITU THAS



r) mpocTas d3pupHas
2. Pa3Hble ypOBHU OpraHu3aliy 0eIKOB CTAOMIM3UPOBAHbI ONPECIICHHBIMU TUIIAMU
cBsizei. [TonOepuTe K KaKIOMy TPOHYMEPOBAaHHOMY THITY CBSI3U OYKBEHHBII OTBET:

1.KoBasieHTHBIE CBS3U MEKIY
KapOOKCHILHBIMUA U aMUHOTPYIIIIAMH
pagrKaJIOB aMUHOKHUCIIOT.

2.CBs3b MEXAY 0- aMUHO- U 0i-KapOOKCH-
rpyNIUpOBKaMU aMUHOKHUCIIOT.

3.CBsI3p MEXy paJiiKajgaMu IUCTEHHA.

4.BoiopoiHbIE CBSI3U MEX/1Y MENTHIHBIMU
TPYHIIAPOBKAMM.

5.Bogopoausie cBA3M MEXKIY paauKaaaMu
aMHUHOKMCIIOT.

6.I'mapodoOHBIC B3aUMOACHCTBUS
paJvKaJioB aMUHOKHCIIOT.

BykBeHHbIE BapraHThl OTBETA:!
A —IlepBu4Has cTpykTypa
b — Bropuunas ctpykrypa
B — Tpernunas cTpykrypa

3.KakoBa 0cOOE€HHOCTh KUCIBIX OEIKOB?
a) npeoOiasaHue JUKApOOHOBBIX KUCIOT
0) paBHOE COOTHOIIEHIE MOHOAMUHOIUKAPOOHOBBIX U
MOHOAaMHHOMOHOKAapOOHOBBIX KHUCIIOT
B) peodajanne JMaMUHOMOHOKApOOHOBBIX KHUCIOT
r) 670K COCTOUT U3 MOHOAMUHO U MOHOKapOOHOBBIX KHCIIOT

4. Obparumas neHaTypanus OeiaKa NPOUCXoauT MpH:
a) JUINTEJIbHOM HarpeBaHuU;
0) NeHCTBUM CHIIBHBIX KUCIIOT;
B) KPaTKOBPEMEHHOM BO3JICHCTBHH CIIUPTA;
') 100aBICHUU COJIEH TSHKETBIX METaIOB.

o Teme: «Crpoenune, PU3NKO-XMMHYECKHE CBOHCTBAa M (PYHKIMH HYKJIEHHOBBIX KHCJIO0T»
1. ®dynkouum JJHK:
a) XpaHeHHe TeHeTHYeCcKoi NH(OpMAIINK;
0) nepenavya reHeTUYECKON HHPOPMAIIMH 110 HACIEACTBY
JIOYEPHUM KJIETKaM,
B) Matpuna s cuare3a PHK;
') y4acTHE B OKUCIUTEIbHBIX PEAKIIUAX.
2. B monekyne IHK He conepxurcs:
a) aJICHUH;
0) TUMUH;,
B) ypaLu,
T') TyaHWH;
1) IIMTO3MH,
€) 1e30Kcuprbdo3a.



3. IIpocTpaHCTBEHHOE COOTBETCTBHUE a30TUCTHIX OCHOBAaHUHUIPYT APYTY B MOJIEKYIIax
HYKJICMHOBBIX KUCIIOT OCYIIECTBIISICTCS MO MPHHIIUTTY:
a) KOOIIEpaTUBHOCTH;
0) KOMIUIEeMEHTapHOCTH,
B) KOIUIAHAPHOCTH.
4. HacnencrBenHast nH(MopMaIys, 3alTUCaHHas B BHJIE TEHETUYECKOTO KOJIa, XPAHUTCSI B:
a) mosiekyne p-PHK;
0) monekyne u-PHK;
B) monekyne JIHK;
r) mosekyne T-PHK;
1) pubocome.

o Teme: «Ilpoueccbl TMCCUMMIISIIUM U CUHTe3a OejikoB. O0OMeH a30Ta)»

no teme: «@epmenTsl. CTpoenne, ciequGpUIHOCTD, (PU3NKO-XMMHYECKHE CBOHCTBA, PYHKIINI)
1. depmeHTHI 3TO:
a) BEIIECTBA, KOTOPBIE UCTIOIB3YIOTCS B XOJIE PEAKIUH;
0) BellecTBa, KOTOPBIE B X0JI€ PEAKIIMH MIPETEPIEBAIOT U3MEHEHUS,
HO I10 €€ 3aBEPIICHUH BO3BPAILAIOTCS B UCXOIHOE COCTOSHUE;
B) OCJIKOBBIC KaTaIM3aTOPHI;
T') BEUIECTBA, KOTOPBIE 00pa3yloT KOMIUIEKC ¢ CyOCcTpaToM U
pa3pylIalTCs B X0JI€ PEaKLUU;
1) BEIIECTBA, YCKOPSIOIINE XUMUUYECKYIO PEAKIIHIO.

2. XUMHUYECKOEe IMpeBpalleHne cyocTpara o0ecieunBaeTCs:
a) aJUIOCTePUIECKUM IICHTPOM;
0) peryasTOpHBIM IIEHTPOM;
B) a/ICOPOIIMOHHBIM IIEHTPOM;
T') KATATUTHYECKUM [IEHTPOM.

3. IIpocTeTnueckas rpynmna GepMeHTOB — 3TO:
a) MECTO NMPHUCOEANHEHUs cyOCcTpaTa;
0) LIEHTP peryJsIIuu
B) Y4acToK (pepMeHTa, 00ecneunBaroIni IPUCOETMHEHNE
b dexTopos;
I') MECTO MPUCOEINHEHHSI KO(aKTOpa.

4.Kakoit ¢pepMeHT OCyIIecTBIsET THAPOTUTUYSCKUH pacnia qucaxapuaa?
a) JIrasa;
0) ammiIasa;
B) JIaKTa3a;
r) MenTuaasa.

o Teme: «O0mee noHsATHE 00 00MEHe BeleCTB M JHEPIrud B OPraHU3Me)

o Teme: «Crpoenue, PU3NKO-XMMHYECKHE CBOHCTBA M (PYHKIUH YIJI€BOAOB)
1. K oCHOBHBIM CBOWMCTBaM yTJI€BOJOB OTHOCSITCS:
a) YIJIEBOJIbl MHOTOATOMHBIE CITUPTHI;
0) HalM4YMe Hepa3BETBIEHHOM LIETTM aTOMOB YIJIEpO/a;
B) IIOJIUMEDBI;
r) cootBeTcTBYIOT (hopmyie (CH,0) n.



2. Tlonucaxapuipl, COCCTOSIINE U3 MOHOCAXAPHUIHBIX €JMHULl OJJHOTO THIIA, HA3bIBAIOTCS
romMoroycaxapuaamu. [lpuMepom roMmoronrcaxapuia sBisieTcs:
a) MIMKOIIPOTEHH;
0) Kpaxmai;
B) TJIIOKO3aMMH,;
T') TJIFOKaroH.

3. MoHocaxapa 1o CTpYKType MOTYT ObITh JTMHEWHBIMU M IUKIHYECKUMH. K IUKIMYeCKIM
OTHOCSITCS:
a) bpykrosa;
0) ne3okcupubo3a;
B) JIAKTO3a;
') MQJIbTO3A.

I10 TEMeE: «(I)epMeHTaTI/IBHbIe NnpeBpalieHud yrjieBoa0B»
1. B uukie Kpebca obpazyertcs:
a) 3 HAJl, 1 DAL, 1 ATD;
0) 3 AT®, 3HA/IHy;
B) 3 HAIH,, I®AJIH,, 1 I'TD;
r) 12 AT®, 3 HAJL, 2 A/,

2. LITK umeet sHEpreTHYecKOe 3HAUCHHUE, TIOTOMY, YTO IIPUBOJTUT:
a) K 00pa30BaHUIO BOJIBL;
0) BeiaeneHuo COo;
B) 00pa30BaHMIO CYOCTPATOB JIJIS IBIXaTEIHHOU IISTIH;
) 00pa3oBaHUIO0 METAOOIUTOB AJIsSi CHHTE3a HOBBIX BEIIECTB.

3. Iporecc rukonu3a MpoTeKaeT B:
a) IUTOIJIA3ME KIIETKH;
0) MUTOXOHJIPHUSIX KIIETKH;
B) 2HJIOTUIACMATUYECKOM PETUKYITyME;
T') MEXKJIETOYHOM IIPOCTPAHCTBE.

4. PerynsTopoM yriieBOJJHOT0 0OMeHa B OpraHu3Me SIBJISIETCS] TOPMOH, BhIpaOaThIBaeMBbli
KJIETKaMH TIO/KEITY0YHO JKeJle3bl, KOTOPBIN Ha3bIBACTCS:
a) TIo0yIIuH;
0) ko(enH;
B) MHCYJIUH;
T') IPOTEUH.

no teMe: «Knaccudukanusi, ctpoeHue M GyHKIMHA JTUITHI0B)
1. K He3aMEHUMBIM KUPHBIM KUCIOTaM OTHOCSTCS:
a) MacJIsTHas ¥ TTAJIbMUTHHOBAS;
0) MaTbMUTHHOBAS U OJIEMHOBAS,
B) JIMHOJIEBAsI M IMHOJICHOBAS;
T') IMHOJICHOBAsI U CTEAPUHOBA.

2. Monekyna Kupa COCTOUT U3 )KUPHBIX KUCJIOT U 3TOr0O MHOTOATOMHOTO CITUpTA!
a) STWJICHTJIMKOJIb,
0) copbur;
B) C(OMHTO3UH;
I') IJINLEPHH.



mo reme: «O0MeH JMINIOB)
1. OCHOBHBIM HCXOJIHBIM BEILIECTBOM, U3 KOTOPOTO OCYIIECTBIISIETCA CUHTE3 HKHUPHBIX
KHUCJIOT B OpPTaHU3ME, SIBIISCTCS:
a) TJII0K03a;
0) MOYEBHHA;
B) TJIMIIMH;
I') TyaHUH.

2. CuHTE3 KHUPHBIX KHCIOT OCYIIECTBISIETCS B!
a) IUTOIIIa3Me KIICTKH;
0) MUTOXOHIPHSIX KJIETKH;
B) JIM30COMaXx KIJICTKH;
') MEKKJIETOYHOM MPOCTPAHCTBE.

10 TeMe: «BuraMmuHbD)
1. K xupopacTBOpHMBIM BUTAMHUHAM OTHOCSTCS:
a)A, B, C, JI;
0) A, I, E, K;
B) PP, H, B, Bc;
r)C,P, K E.

2.K BOJOPaACTBOPUMBIM BUTAMHUHAM OTHOCATCA:
a) PP, H, Bg;
0) A, B, C, I;
8) C, P, K, E;
F) Bl, Bz, B12.

3. bruosiornueckoe 3HaYCHUE BUTAMUHOB 3aKJIFOYAETCS B TOM, YTO OHU;
a) SBISIOTCSA UCTOYHUKOM DHEPTUH;
0) BXOJST B COCTaB TOPMOHOB;
B) SIBJISIIOTCSI CTPYKTYPHBIMH KOMIIOHEHTAMHU KIIETOK;
T') BXOJSIT B COCTaB OEJIKOB COSTMHUTEIBHON TKaHU;
1) BXOJIAT B cocTaB (hepMEHTOB B BUJIE KOPEPMEHTOB.

no teme: «I'opmMoHBD»
1. BeiOepurte cBOIiCTBAa TOPMOHOB, OTJIMYAIOIINE UX OT IPYIHX OMOJOTHYECKUX
PEryJsTOPOB:
a) JCUCTBYIOT MTPH OYEHb HU3KUX KOHIIEHTPAIHSX;
0) 1efCTBYIOT uepe3 crieu(prUUecKue peryasiTophbl;
B) TMIOCTYNAIOT B KJIETKU-MHUIIICHN U3 KPOBH;
T') CeKPETUPYIOTCS CHEIMATU3UPOBBIHHBIMU 3HJOKPUHHBIMH
KIICTKaMH;
1) 00J1aJaI0T OTHOCUTEIBHOM CTaOUIBHOCTHIO.

2. K ropmonam 6enkoBON IPUPOABI OTHOCSTCS:
a) MPOTECTEPOH,
0) aapeHaNuH;
B) TJIIOKAroH,
I') UHCYJIUH.

3. Ompenenure, B 4eM 3aKIFOYAETCS BO3/ICHCTBAE TOPMOHA HA OPTaHU3M:
a) I3MEHECHHNE aKTUBHOCTH (epPMEHTA,
0) U3MEHEHNE IPOHUIIAEMOCTH MEMOpPaH KIIETOK;



B) aKTHMBAaLlUsl CHHTE3a ()ePMEHTOB,;
r) pacnag GepMEHTOB,;
1) aKTUBAIHsI B3aUMOICHCTBHS (hepMeHTa U cyocTpara.

IIpuMepbI BONPOCOB /ISl CAMOCTOSITEILHOI0 M3YYeHHUs 10 TeMe KAMUHOKHMCJIOTHI U

0eJIKu»
1. [aiite onpenenenue TepMuny «benkn»

Kakue snemMeHThl BXOIAT B cocTaB Oenka?

Kakoii a5ieMeHT urpaet riaBHy pojib B Oeskax?

Kakne aMMHOKHUCIIOTHI BXOJAT B COCTaB OEIKOB?

Kakne aMMHOKHCIIOTHI HA3bIBAIOTCSA IPOTEUHOTEHHBIMH?

Kak Biusier kucnas cpeaa Ha MOHU3ALUI0 aMUHOKUCIIOT?

Kak Bnusier meno4nas cpefa Ha HOHH3AIMI0 aMUHOKHUCIIOT?

Hanummre o0miyro popMysly aMUHOKHUCIIOT, YKQXKUTE Ha3BaHUsI FPYIIIL.

Uem onpenensitoTcsi XapakTEepHbIE CBOMCTBA aMUHOKHUCIIOT?

0. Ot yero 3aBUCUT paCTBOPUMOCTb AMHUHOKHUCIIOT B Bojie?

11. Kak xnaccuuIUpyrOTCsl aMHHOKHUCIIOTHI IT0 CTPYKTYpE paaukana?

12. Kak knaccuuuupyroTcss aMUHOKUCIIOTHI 0 OMOJIOTMUECKOMY 3HAUEHHIO JUIs
opranusma?

13. Ha3oBuTe HE3aMEHUMbIE AMUHOKHUCIIOTHI.

14. Hanmmmre peakuuu, MoATBEpKAaone aM(pOoTepHbIE CBOICTBA aMHHOKHUCIIOT.

15. IToyuemy HEKOTOpBIE MPOTEUHOIOEHHBIE AMUHOKHCIIOThI HAa3bIBAIOTCS HE3aMEHUMbBIMU?

16. HazoBure MeTon1 onipenesienus M.M. OEJIKOB.

17. Ha3oBure cepocojiepKaline aMuHOKHUCIOTHI.

18. Ha3oBuTe apoMaTH4eCKE aMUHOKHUCIIOTHI.

19. Ha3oBuTe 1MaMUHOMOHOKapOOHOBBIE AMUHOKHCIIOTHI.

20. Ha3zoBuTe MOHOAMHUHOIMKapOOHOBBIE aMHUHOKHUCIIOTEHI.

21. Kakre aMMHOKHUCIIOTHI Ha3bIBAIOT aTu(paTudecKuMu?

22. [loueMy HEKOTOpBIE IPOTENHOTOCHHBIE AMUHOKHUCIIOTHI HA3bIBAIOTCS 3aMEHUMBIMU?

23. benku sBIAOTCA: MOJUMEpPaMHM, TOJIUIMENTHIAMH, TOJUHEKICOTUIAMHU, TUNenTuaaMu?

24. Hanmmute peakmuto 00pa30BaHUs MENTHIHONW CBA3N?

25. Hanumute peakuuto 00pa3oBaHUs MENTHIHONW CBA3U, €CIH OJHA U3 aMUHOKHCIIOT
npoiauH?

26. Kakoe KoJIMuecTBO aMMHOKHUCIIOT BXOJUT B COCTaB OenKa: JECSITKH, COTHH, ThICSUH,
JIECSITKU THICAY?

27. Kakue cBsi3H, M MEXJly KAKUMHU TpynnamMu (POpMUPYIOT IEPBUYHYIO CTPYKTYpY Oenka?

28. Kakwue cBsi31, 1 MEXly KAKHMHU TpynmamMu (GOPMUPYIOT BTOPUIHYIO CTPYKTYpY Oenka?

29. KakoBa cTpykTypa GUOpHIUIAPHBIX OETKOB?

30. KakoBa cTpykTypa rio0yJIsspHBIX OeTKOB?

31. Kakwue cBsi3M, U MKy KaKUMH IpynnamMu (GOpMUPYIOT TPETUYHYIO CTPYKTYpY Oenka?

32. Kakwue cBsI3M PUIAOT MOJIEKYJIe Oellka CBOMCTBA KOH(DOPMAITMOHHON JTAOMIBHOCTH?

33. Kakue cBs3u mpuaroT MoJieKyse Oeska cBOicTBa CTaOMIbHOCTH?

34. Kakue cBs3H, M M@Ky KaKUMH TPYyIIaMi (POPMUPYIOT YETBEPTHUHYIO CTPYKTYPY
6enka?

35. B kakux eMHHALIAX H3MEPSETCS MOJISKYIISIpHas Macca OeTKOB?

36. OT uero 3aBUCUT CyMMAapHBIH 3apsi1 OETKOBON MOJIEKYIbI?

37. HanmmmTe peakiud, B pe3y/ibTaTe KOTOPBIX MOJIEKyJIa Oelika mpuoOperaet 3aps?

38. Kak cBsi3aHO HamMuue 3apsaa y MOJIEKYJIbl Oellka ¢ ero paCTBOPUMOCTHIO?

39. HazoBuTe rpynimsl OSIKOB pa3IHYaONIUecs 0 PACTBOPHMOCTH?

40. [laiiTe onpenesieHue TEPMUHY «HM303JIEKTpUUYECKasi TOUKa OeIIKay.

41. Ot yero 3aBucuT HaxoxacHue MOT Oenka B kucmoit wim menounoi obmactu pH?

42. UDT kakux OEIKOB HAXOIUTCS B KUCIIOU cpene?

43. UDT xakux OCIKOB HAXOIUTCS B MIEIOYHON cpene?

BOo~NOoO R WN



44, Kakue mporecchl 00eCieunBalOT YCTOHYUBOCTD OEITKOBBIX PACTBOPOB?

45. Naitte onpenenenne tepmuny «IEHATYPALIS».

46. KakoBa kinaccudukaIiys JeHaTypupyomux GpakTopos OeinKoB?

47. Kak BiusieT AeHaTypalys Ha OMOJIOTMYECKYI0 aKTUBHOCTh O€IKOB?

48. Uem oTiimuaeTcs IeHATypaIus OT pa3pylieHus oenka?

49. Naiite onpenenenne tepmuny «PEHATHUBALI S ».

50. Kakue mporiecchbl IPOUCXOIST B KJIIETKAX PACTEHUH M )KUBOTHBIX MPH JICHCTBUU HA HUX
JCHATYpUPYIOIUX (pakTopoB?

51. Tlepeuncnute OCHOBHBIE (YHKITUH OCITKOB?

52. Kakue Oenku nepeHocAT BemecTBa uepe3 MeMOpanbl? [IpuBeaute npumMepsl.

53. CokparurenbHas QyHKIHUS O€NKOB (Ha IPUMEpPE COKPAILICHHS MBIIICUYHBIX KIETOK).

54. TInactudeckast GyHKIHS OCITKOB.

55. Kakue O6enku BBITIOMHSIOT 3alIUTHYIO (DYHKIIUIO B OpraHU3Me YeoBeKa’?

56. [leiicTBue OeNKOB penenTopoB (Ha mpuMepe Mepeiadr HEPBHBIX UMITYJICOB B KIICTKU
MBIIIIIT).

57. Kakue (hyHKIIUU BBIMOTHAIOT OCIKU THUCTOHBI?

58. UeMm oTJIMYAIOTCS TIPOCTHIC OCTTKH OT CIIOKHBIX OCITKOB?

59. Katanutnyeckas pyHKIHs OCIKOB.

60. [atite onpenenenne rpynmnam 6enkoB «XPOMOITPOTENUIbI» u
«"JIMKOITPOTEUbI».

61. [laiite onpenenenne rpynmnam 6enkos «METAJIJIOTIPOTENU/bI» u
«JIUTTOIMPOTENUbI».

62. [latite onpenenenne rpynmnam 6enkoB «©@OCDOOITPOTEU/bI» u
«HYKJIEOITPOTEUbI».

63. [laiiTe XapaKTepUCTUKY OCIKY aKTHUHY.

64. laiiTe XapaKTepUCTUKY OEIIKY MUO3HUHY.

65. JlaiiTe XapaKTepHCTUKY OENKy KOJUIareHy.

66. [IpouTuTe MENTUIBI:

NH-Ala-Trp-Tyr-Asp-Val-COOH
HOOC- Ala-Met-Gly-Pro-Cys-NH,

67 PasneJmTe Ha IBC prrIHI)I 3aMCHHUMBIC U HC3aMECHHUMBIC aMUHOKHCIIOTHI: I'TIMIINH, BAJIUH,
OUCTCHH, MCTUOHHH, q)eHI/IJ'IaJ'IaHI/IH, IMMpOJIMH, CEpHUH, JIN3HUH.
68. [IpouTnTe MENTHUIBI:
HOOC-Arg-His-Phe-lle-Leu-NH,
NH,-Arg-Ser-Leu-Val-Met- COOH

69. Paznenute Ha BE TPYNIIBI ai(aTHUIECKUE W apOMATHYECKUE AMUHOKHUCIIOTHI: ajJaHHH,
JAenuH, TpuntodaH, MUCTEHH, (eHUTATIAHUH, THPO3HUH.

70. PaznenuTe Ha IBE TPYIIIBI OCTKU: TIOOYIISIpHBIE M PUOPHUIUIIPHBIE: aKTHH, MUOTIIOOHH,
MHO3HMH, IMMYHOTJIOOYJIMH, Ka3eHH, KOJUIareH, OBaIbOyMUH, TUCTOH.

IIpumepsI BONPOCOB JIs1 CAMOCTOATEIbHOI0 H3y4YeHHUsI MO TeMe «YTJIeBOAbD)
1. Kimaccudukamus yriieBo10B. YTIE€BOIbI PACTEHUN U KUBOTHBIX OPTaHU3MOB.
2. Kakue MOHOCaxapuabpl-r€KCO3bl U UX MPOU3BOIHBIE BCTPEUYAIOTCA B OPraHU3Max, U KaKOBbI
nx cBoricTBa? UTO Takoe MEHTO36I?
3. Kakue nucaxapu/ibl BCTpEUatOTCsl B pACTEHUSIX, U KAKOBBI UX CBOWCTBA?
4. CtpoeHne, CBOWCTBA, OMOJIOTHYECKOE | MUIIEBOE 3HAUCHUE Kpaxmalia, TIIMKOTeHa.
5. CTpoeHue u UCIoJIb30BaHUE B MUIIEBON MPOMBIILIEHHOCTH EKTUHOBBIX BELIECTB.
6. CBeToBast U TEMHOBAs CTaauu (POTOCHHTE3A.
7. ®epMeHTATUBHBIE MPEBPAIICHUS MOHOCAXapHUA0B B PacTeHUsIX. UTO Takoe HYKJICOTHIHbIE
MIPOU3BOAHBIE CaXxapoB?



8. Kakue ¢epMeHTH! KaTaau3UPYyIOT TUAPOJIU3 Caxapo3bl, MaIbTO3bl, JIAKTO3bI? MCTOUHHKH
3TUX (GEPMEHTOB.
9.I1ytu nmpeBpalleHus caxapoB B KJIETKaX KUBOTHBIX OPraHU3MOB?

10.

OcHoBHble NyTH (EPMEHTATUBHOIO pacnaja Kpaxmaina. Ponb amuias B NHINEBOM

MPOMBINIJICHHOCTH.
11. buocunHTe3 caxapo3sl U KpaxMmaja.

IIpumepbl BONIPOCOB /1Jisl CAMOCTOAITEILHOT0 U3yueHusi no teme «Hyk/jenHoBbIe
KHCJI0ThD)

CoNoOA~WNE

NNNNNRPRPRREPERRERRERRERE
A WNPOOO~NOUIAARWNEO

[aiiTe onpenenenne HyKJICMHOBBIM KHCIIOTaM.

Uto co060ii NpeACTaBIASIOT HYKJICHHOBBIE KUCIOTHI IO XUMUYECKOU MIPUPOJIE.
Ha3oBuTe MOHOMEPBI HYKJIEMHOBBIX KUCIIOT.

N3 kakux COCTaBHBIX YaCTEW COCTOAT MOHOMEPBI HYKJIIEHHOBBIX KHCIIOT.
YeM OTan4aroTcss HyKJI€03U/ bl U HYKJICOTHBI.

A3zotucTble OCHOBaHUs, BXosmue B coctaB JTHK.

A3sotucTble OCHOBaHUs, Bxosmue B coctaB PHK.

ITlypuHOBBIE a30THUCTHIE OCHOBAHHUS.

[IupuMUIMHOBBIE A30TUCTHIE OCHOBAHUSI.

. ¥YrneBoaHas yactb, B coctae JJHK n PHK.

. @ynkuuu u Buasl JJHK.

. Bugp u pynxkuuu PHK.

. llepuunas ctpykrypa JAHK u PHK. Paznuuus, qivna, nHQOpMAIIMOHHbBIE YYaCTKH.
. Bropuunas crpykrypa JHK.

. Tpernunas u nociexnyromue crpykrypsl JHK.

. Bropuunas crpykrypa PHK.

. Tpernunas crpykrypa PHK.

. IIpyHIIMIT KOMIUIEMEHTAPHOCTH MpH Niepejaue TeHeTuYecko nH(OpMaLnu.

. ®ochoamaupHas cBA3b B HyKJICHMHOBBIX KHCIOTaX.

. IIpaBuna Yapragpda. @akrop cneuPpuIHOCTH.

. Hykisieotnpl He BXOIAIIKME B COCTaB HYKJIIEMHOBBIX KUCIIOT: HAI[+ , HAI[CI>+,
. Hykneotnapl He BXOSIIME B COCTaB HYKJIEMHOBBIX kuciotT: ®AJl, DMH.

. HyksieoTibl He BXOAIIME B COCTaB HYKJIEUHOBBIX KUCIOT: COA.

. Hykneotunpl He BXOIAIIME B COCTaB HYKIEUHOBBIX KHCIOT: ATO.

KOHTpO.]II)HbIe BOITPOCHI

1.Bausaue 3JIEMEHTOB-OPTaHOTEHOB Ha CBOIICTBa OHMOTre€HHBIX COCTUHEHUN.
buoxumuueckre GyHKIMU MaKpO- U MUKPO3JIEMEHTOB.

1.YrneBonpr: knaccudukanus, GyHKIINN U CTPOSHHE.

2. JIunuapl: knaccuukanys, GyHKuuu 1 crpoeare. CTepouIbl.

3. AMIUHOKHCIIOTHI: KITacCUpHUKaIs, QyHKIIUN, CTPOSHHE U CBOHCTBA.

4.benku: crpoeHue, (YHKIIMU U CBOMCTBA.

5.YpoBHU opraHu3anuu OEIKOBBIX MAaKPOMOJIEKYII.

6./lenatypanus 6enka 1 (pakTopsl €€ BHI3bIBAIOILIHE.

7.CTpoeHHe HyKJIEOTHA0B, UX OMOJOTHYecKre (PYHKIIUH.

8. KupopacTBoprMble BUTAMHMHBI, UX OHONIOTHYecKre (QYHKIIHU.

10. BonopacTBoprMble BUTAMHHBI, X OHOOrHYecKre QyHKIUH.

11. Knaccuduxanus 1 HOMEHKIATypa (epMEHTOB.

12 Crpoenune pepmentoB. DepMeHTHI MPOCThIC U clOKHBIE. HasHaueHne amodepmeHTa u
KodepeMeHTa.

13 AxtuBatopel ¥ UHruOuUTOphl (epmeHToB. KOHKYpEeHTHOE W HEKOHKYPEHTHOE
MHTUOMPOBaHUE. AJITOCTEPU3M.

14 KodepMeHTHI AeTHapOoreHas, uxX CTPyKTypa U (QyHKITUH.



15 XonectepuH u ero OMOAKTUBHBIC IPOU3BOIHBIC, UX OMOXUMUYECKHUE (YHKIINU.

16 OOpa3zoBaHne CBOOOIHBIX paauKaioB. [lepekucHOe OKHCIEHHWE HEHACHIIEHHBIX
JUTNHIOB KJIECTOYHBIX MEMOPAH U MyTH €0 MPeJOTBPAICHHS. AHTHOKUCHIAHTBL.

17 T'opMOHBI IOJIKEITYTOYHOM KeJe3bl, UX CTPOCHUE U OUOIOrHYecKas poJib.

18 I'opMOHBI IUTOBUIHOH KEJIE3bl, UX CTPOCHHUE M OMOJIOTHYecKast poJib,

19 'opMOHBI KOPHI HAITOYEYHUKOB, UX CTPOCHHUE U OUOJIOrHYECKask POJIb.

20 JXXeHCKHE ¥ MY>KCKHUE ITOJIOBBIE TOPMOHBI, UX CTPOSHUE U OMOJIOTHYECKAs POJIb.

21 OcobeHHOCTH OMOJIOTHYECKOTO KaTanu3a. MexaHu3M 1elcTBUs (hepMEHTOB.

22 JlprxarenbHasl [eTlb.

23 I'mukoun3, ero 0MoI0rHuecKoe 3HaueHue.

24 T'moxoHeoreHes, ero OMOJIOrHUECKOE 3HAUECHHE.

25 OxwucnoutenpHoe jaekapookuciupoBanue [IBK. KodepmeHTsl W BUTaMHUHBI,
YUYacTBYIOIIHE B 3TOM IPOILECCE.

26 Luka TpuKkapOOHOBBIX KHCIIOT, €r0 OMOJIOTHYecKOe 3HAUCHHUE.

27 KeToHOBBIE T€JIa, UX CHHTE3 U OMOJIOTHYECKOE Ha3HAUCHHE.

28 KeTo03 ¥ IPUYHMHBI €70 BOSHUKHOBEHHS.

29 CuHTe3 TPUALMIITIIUICPUIOB.

30 OxucieHue KUPHBIX KHCIOT.

31 CuHTe3 KHUPHBIX KHCIOT.

32 MexaHu3Mbl peakiuil TPaHCAMUHUPOBAHUS U J€3aMUHUPOBAHUS AMHUHOKHUCIOT.
buonornueckas poib TaHHBIX TIPOIECCOB.

33 buocuHTe3 MOYEBHHBI3 €ro OMOIOTUYECKOE 3HAYCHHE.

34 bruocuHTEe3 IMyPUHOBBIX U TUPUMUTTHOBBIX HYKJICOTHIOB.

35 Crpoenne u cunte3 JIHK. IlpencraBienne o renermueckoMm koxae. Yuactue JJHK B
CHHTE3€ OemKa.

36 Ctpoenue u cunre3 MatpuuHoit PHK Ee yuacTtue B cunrese 6enka.

37 Crpoenue tpancnoptHeix PHK w wmx ydactme B cuHTe3e Oenka. AKTHBAIUSA
AMUHOKUCIIOT B XOJ/Ie CHHTe3¢e Oemka.

38 Crpoenue puboCcOM U UX ydacTue B cuHTe3e Oenka. TpaHcsims.

39 MexaHu3M JeHCTBUS TOPMOHOB aMUHOKHCIOTHOM M OENKOBOM MPHPOABI (aJpeHaluH,
WHCYJINH, TJIFOKaroH).

40 MexaHu3M JEWCTBUS TOPMOHOB CTEPOUTHOM MPUPOABI  (TITIOKOKOPTHKOTHUIBL,
MUHEPATIOKOPTUKOHJIBI, JKEHCKHE U MYKCKHE TI0JIOBBIE TOPMOHBI).



7 OueHoYHbIE CPeCTBA JIJIA IPOBeIeHHs POMEKYTOYHOM aTTecTAlNU
[TpoMexyTodHast aTTeCTaIMs UMEET 1IN0 ONPEIEIUTh CTEIICHb TOCTIKEHUS 3aIJIAHMPOBAHHBIX PE3yJIbTATOB O0YUYCHHS 1O TUCIUIUTHHE «Bbruoxumusy» 3a
2 Kypce B (hopme 3K3amMeHa U 3a4eTa.

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl POBEACHUS NMIPOMEKYTOUHON aTTeCTAlNM:

CTpyKTypHBIii
3JIEMEHT [Tnmanupyemsie pe3ynbTaTbl 00yUeHHS OneHo4HbIE CpeCcTBa
KOMIIETCHIUU

OIIK-2 cnoco0HOCTHIO pa3padaTbiBaTh MEPONPHUSITHS 110 COBEPLIIEHCTBOBAHMIO TEXHOJIOIMYECKHX IIPOLECCOB MPOU3BOACTBA NPOAYKTOB NIUTAHUS U3 PACTUTEIbHOIO
ChIPbS

3HaTh Bonpocs! /15 HOATOTOBKH K IK3aMeHY

CrpykTypa, CBOMCTBa U Kiaccu(pUKALUs TPOTEHHOTEHHBIX aMHHOKHCIIOT.

OO61mas xapakTepucTUKa aMUHOKUCIIOT.

AmdoTepHbIe CBOIiCTBA aMHHOKHCIIOT.

[Tyt npeBpaleHns aMUHOKUCIIOT B TKaHSX.

Biusinue pH cpenibl Ha HOHM3ALUI0 AMUHOKUCIIOT.

N3o03mexTprueckas TOUKa aMUHOKHCIIOT.

N3oamexTpuueckas Touka Oeska-KaTHOHA.

N3oamexTpuueckas Touka Oeka-aHuOHa.

. HesameHunMeble 1 3aMeHUMbIE aMHHOKHUCIIOTHI.

10. O6mas xapaKkTepUCTHKA OCIIKOB.

11. MeTomas! uccieqoBaHns OEIKOB.

12. Knaccudukaiusi 0€JIKOB TI0 CII0KHOCTH, 0 CTPYKTYPE MOJICKYJL.

13. YpoBHU CTPYKTYPHOIi Opranu3anuy OEIKOBBIX MOJIEKYJI.

14. DnexTpoxumMHuUyecKue cBoicTBa 6ekoB. Biusuue pH Ha 37eKTpoXUMHIUYECKHE CBOMCTRA.
15. AmdoTepHbIe CBOMCTBa OENKOB.

16. MonekynspHas Macca 6enkoB. MeTo/ibl ee OnpeiesieH sl

17. Bausiaue cBOUCTB Oeika Ha pacTBOPUMOCTD OEIIKOB.

18. lenarypanust u peHaTuBamus 6ei1koB. benku manepoHsl.

19. 3anacatomast n 3ammrTHas GYHKIUN OSJIKOB (MMMYHOTJIOOYIJINHBI).

20. OcHOBBI (PyHKIIMOHMPOBAHMS OENKOB. AKTHBHBIN LEHTp Oelka (Ha IpuMepe MUOTIIO0NHA).
21. buocunres Oenka.

22. buonornueckue MmeMOpansL. JKuakoctHo-Mo3amyHast Monienb JI. Cunrepa u I'. Hukoncona.
23. OcHOBHbIE KOMIIOHEHTHI OEJIOKCHHTE3UPYIOLIEeH CHCTEMBI.

24. TInactuyeckas U TpaHCIIOPTHAS (PYHKIMHU OENIKOB (CTpOCHHE MeMOpaH).

25. lurubutops! 0enkoBbIX QYHKIMH (Ha MpUMepe MPOBEICHUS BO30YKACHHS OT HEPBHOW KJIETKH K MBIIIIIIE).
26. CokparurenbHas GyHKIUS OSIKOB (Ha mpuMepe paboThl aKTOMHO3WHOBOTO KOMIUIEKCA MBIIIIIT).

©CoOoNoA~LNE

- OCHOBHBIE META0O0INYECKUE IYTH MPEBPAICHHS
YTJIEBOJIOB, JIMITN/I0B, aMUHOKHUCIIOT, ITyPHHOBBIX,
MUPUMHUITHOBBIX OCHOBaHUIl;

- (hpepMEeHTATHBHBIN KaTann3, IOHITHE O (PEPMEHTAX,
aHTHTENaX, CTPYKTYPHBIX O€JIKax;




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHIINU

[Tmanupyemsie pe3ynbTaThl 00yYeHHUS

O1ieHOYHBIC cpe€acTaa

27. Tpymnriel 6ekoB, pa3nuYaroNnecs N0 PACTBOPHMOCTH.

28. O0mas xapaKTepUCTHKA HYKIEWHOBBIX KUCIIOT.

29. Ctpyxrypsl Mmonekyisl JJHK.

30. Buner HK. [TpuHOHII KOMITIEMEHTApHOCTH TIPH TIepeaade U pealn3alii TeHeTHIeCKOH nHpOopManny.
31. Buast u ctpykrypsl Mmonekysn PHK.

32. Mogens Yorcona-Kpuxka. IIpasuna YUapradda. @akrop creruduaHOCTH.

33. Buapst PHK. CBsi3b Mex1y CTPYKTYpOil U pyHKIUSIMH.

34. Ilepenaua nHPOPMAIMHU C OJJHOTO T'eHa B KIIETKE.

35. HykieoTuapl, HyKJI€O3WIbl, UX CTpoeHHe, cBOMcTBa, (yHKumH. DochonudpupHas CBI3b B HYKICHHOBBIX
KHCIIOTaX.

36. Buner u pynkmun JHK, PHK.

37. AHabonm3M U katobomm3M. DHepreTika ooMeHa BemiecTB. Ctpoerue u ponb ATO.

38. HykneoTnasl, He BXOISIINE B COCTAB HyKJICMHOBBIX KHCIOT. X poib B MeTabonmn3Me KISTKH.
39. Kitaccel pepMEHTOB 1 MEXaHHU3M HX JCHCTBUS.

40. CnetnpraaOCTD (hepMEHTOB. MeXaHN3M (pepMEHTaTUBHOTO aHAIH3A.

41. AKTHBaTOPBI M HHTHOUTOPEI (pepMEeHTOB. THITHI aKTHBAIIHH.

42. Crpoenune hepMEHTOB, XUMUYECKas IPUPOJIA U UX (QYHKLINH B OpraHu3Me.

43. AKTUBHBIN ¥ QJJIOCTEPUYUECKHA LIGHTP pepMeHTOB. MexaHu3M B3auMo/ieiicTBUsI (DEPMEHTOB C JIMTAHAAMH.
44. Cpoiicta (hepMeHTOB. Perymsius akTHBHOCTH (PepMEHTOB.

45. Tlenro3oMoHO(OChaTHBIH ITyTh KaTadannu3Ma rekcos.

46. TIpouecc npixanus. Lukn Kpebcea.

47. Tlpouecc portocunaTesa. CBeToBas cragus (HOTOCHHTE3A.

48. TIpouecc portocunresa. TemHOBast cTagust GOTOCHHTE3A.

49. VrineBonbl. Kimaccugukanus yriaieBomos.

50. Xnopodmmn. OyHKIIHOHANEHAS pollb Mg2+ , CIIEKTPHI MOTIIOMIEHHS XJIOPO(PHUILIOB, () yHKITHH.
51. [onncaxapu sl )KUBOTHOTO MPOMCXOKAEHHS (TJIMKOTE€H, XMUTHH), UX CTPOCHUE U (PYHKIINH.
52. CtpykrypHas opranu3anus (OTOCHHTETHYECKOro anmapara. @oTocuHTeTHYeCKas eIHHUIIA.
53. BHOCHHTE3 yIJIEBOIOB.

54. Cy6cerpatsl aeixanus. [ mukonus.

55. Monocaxapuasl. Vi3omepust, akTHBUPOBaHNE MOHOCAXapoB B KIIETKE.

56. INonucaxapuasl pacTeHui (Kpaxmal, 1eJUIII03a), UX CTPOeHHE U PYHKIUUH.

57.IIpouecc poTtocunresa. TemHOBas cTagust HOTOCHHTE3A.

58. ITurmeHTH! (POTOCHHTE3A, X CBOWCTBA (XJIOPOMUILIBI, KAPOTUHBI, KCAHTO(UILIEI).

59. O6e3BpexuBaHNE aMMHaKa, OMOCHHTE3 MOYEBHHBI (OPHUTHHOBBIH IIUKIT).

60. [TpocThie U CIIOKHBIC JTHITUIBI

61. CriupThl, BXO/sIIIME B COCTaB JIMNUAOB. VX cTpoeHune, CBOHCTBA.




CTpyKTypHBIii
3JIEMEHT [Tmanupyemsie pe3ynbTaThl 00yYeHHUS OneHouHbIE CPENCTBA
KOMIIETCHIINU

62. Bricmine xupHBIe KACIOTHI, BXOJAIINE B COCTaB JIMIHIOB. X cTpoeHNne, CBOMCTBA.

63. CTpoeHue TPUTIINIIEPUIOB, CBOICTBA, PYHKITUH B OpTaHU3ME.

64. CuHTe3 KUPHBIX KACIOT B OpraHU3Me.

65. OMynErupoBaHre TPHALITIHIIEPUIOB B OPTaHU3MeE.

66. depMeHTaTHBHBIN THIPOIIU3 TPHALIMITIIUIEPHIOB B OpPraHU3Me.

67. B-okucieHe BBICIIUX KUPHBIX KUCIIOT.

68. [TepeBapuBaHue )XUPOB B OpraHu3Me. PoJib KETYHBIX KUCIIOT.

69. Tpurnuuepuasl. CTpoeHHe, CBOUCTBA U PYHKIIUH.

70. O0mias xapakTepucTHKa ¥ ()yHKIUH JIAIHIOB.

71. Knaccudukanus JUIUIOB, XapaKTepUCTUKA (HOCHOTUITHIOB.

72. CurHaJIpHBIC BEIlleCTBa B opraHusMe. JIMnoguiIbHbIe TOPMOHBI, UX MPEAIICCTBCHHUKN, MEXaHU3M JCHCTBUSL.
73. CUrHaJIbHBIC BElleCTBa B OpranusMe. [ mapodrisHble TOpMOHBI. MeXaHNU3M UX IeHCTBUSL.
74.TopMOHBI PaCTCHUHN U KUBOTHBIX.

75. MexaHu3M JeHCTBHS TOPMOHOB.

76. ButaMuHBI )xUpopacTBOpuMble. HenoctaTok M H30BITOK BUTAMHHOB.

77. ButaMuHBI BogopacTBoprMble. CTpoeHHE 1 (YHKIHH BUTAMHUHOB B OPraHU3Me

YMeTh CutyaiuoHHbIe 3aa4K:
1 V HEKOTOPBIX IO IPHEM MOJIOKA BBI3BIBAET PACCTPOICTBO KUIIEUHHUKA, 4 IIPUEM IIPOCTOKBAIIIHN - HET.
ITouemy 3T0 npourcxoaut?
Jlis 060CHOBaHUS OTBETa BCIIOMHHUTE:!
1 YeM oTiM9aroTCs IO COCTaBY MOJIOKO M IIPOCTOKBAIa?
2 Kakoii yrieBo coaepsKuTcst B MoJioke?
3 Yto MOKET OBITH MPUYUHOMN KUIICUHBIX PACCTPONHCTB B JAHHOM Citydae?

- [POrHO3MPOBATH HAIPABJIEHUE U PE3YJILTAT 2. 3anoHATS TabIHLy
(bU3UKO-XUMUYECKHX TIPOLECCOB U XUMUYECKHUX OCHOBHBIE YIJIEBOIbI AN
npeBpalieHuii OHOJOrHYECKH BaKHBIX BENIECTB; Haspanue Ctpoenue (popmyrna) XHUMHYECKUE CBOMCTBA

Momnocaxapunsl: JI-riaroko3a
J-dpyxrosa [[-ramakro3a

3 [Ipu xpaHeHUU cBeXeyOpaHHBIX 070K copTa Pener CHMUPEHKO MPOUCXOIMIA

CIICAYIOIINE OMOXUMHUYECKHE ITPOIICCCHI

® a3pO0HOE JIBIXAHUE;

® HAKOIIEHHE OPTaHUYECKUX KHCIIOT

(L-s6mounoii k-tot HOOC — CH2 — CH(OH) — COOH).

ITpu 5TOM yCTaHOBJIEHO, YTO TIPU PACXOIOBAaHUH CaxapoB Ha JbIXaHue 3aTpadeHo 6 mojekyn O, n o6pazoBagoch 2




CTpyKTypHBIii

3JIEMEHT [Tnanupyemsbie pe3yabTaThl 00YYCHHUS OLieHOYHBIE CPENICTBA
KOMIIETEHIINU
MOJIEKYJITBI I0JI09HOM KHcTOTHL. Ckonbko Monekynn CO, BRIACTIUIOCH B OKpYXKarouryro cpeny? Kakos
IBIXaTENbHBINA K03((PHUITMEHT TIIOI0B MTPH MOCIEYOOPOIHOM J03PEBAHUN?
4 3panue 1 B terpamm s mabopaTopHBIX pabOT 3alOTHATE TaOIHUIy 1.
Tabmuua 1 — OOmras xapakTepuCTHKa BUTAMUHOB
Hazpanue Hctounuk JeiicTBue B l'unogpynkuus | [unepdyHkuus
BUTaMHUHOB HOpMC
1 2 3 4 5
BonopacTBoprMble BUTAMUHBI
C
B; (TumuH, aHEeBpHUH
B,
(pubodaaBun)
B (anepmun)
By (ponmenas
KHCJIOTa)
B
(ITmaHoKOOaTAMUH)
buotun (H)
JKupopacTBoprmMble BUTAMHHBI
A
D
K
BurtamMunonono6GHble coeAMHEHUS
XonuH
BrodnaBoHOH BT
Karexunsl
Bnanets - METOJIaM MCCIIEOBaHHs (PU3HKO- XUMHUYECKHUX IpakTuyeckue 3axaun:

CBOICTB OMOJIOrHYECKH aKTUBHBIX BEIIECTB;

- HaBBIKAMH MIPOBEJICHUS] XUMUYECKOTO U
OMOXMMHUYECKOTO FKCIIEPUMEHTA U 0(POPMIICHHUS €ro
pe3yJbTaToB.

1 Xpanenne kapTodens B OypTax CONPOBOXKAATIOCH H3MEHEHHEM COCTaBa BO3AyXa.

Conepxanne CO2 B Macce XpaHauxcs oBouei cocrasuiio 15%. Ilpu aTtom oTMedanocs npopacranue
KapTodenbHbIX KiyOHeH. FI3BeCTHO, 4TO B TAaKMX YCJIOBUSIX HAPSILy € a9POOHBIM JBIXaHUEM MOXKET IPOUCXOANUTD
TaKKe CIIUPTOBOE OpOKeHHE, MPEKPAIIAIOIIEeecs JIMIIb [TPY TOSBICHUH OTPOCTKa. VIconb3ys ypaBHEHHS
JIBIXaHMS ¥ CIIMPTOBOTO OPOXEHUsI, HAWANTE KOJMYECTBO MOJIEKYJ 00pa30BaBIIETOCs YIIIEKUCIIOTO ra3a u
paccunTaiiTe AbIXaTeNbHBINH KOAQQUIHEHT.

C6H1206 + 602 = 6H20 +6CO2




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHIINU

[Tmanupyemsie pe3ynbTaThl 00yYeHHUS

O1ieHOYHBIC cpe€acTaa

C6H1206 =2C02 + 2C2H50H

1) Paz6epute ctpoenne komrutekcHoi cou [Ni(H20)5CN] Cl. Onpexnemnute 3apsa HoHa
KOMIUIEKCO00pa30BaTes, ero KOOPIMHAIIMOHHOE YUCIIO, YKa)KUTE THUIIBI XUMUYECKOH CBA3ZH U
JVICCOIMAINIO B BOTHOM PacTBOPE.

2 IIpu XxpaHeHHUHU CeMSH MOACOJHEUYHUKA ObIJIO OTMEUEHO MPOpacTaHue.

OnIHOBpEMEHHO HAOIIOAAIOCH OKHUCIICHHE OSTHBIX KUCIOPOI0M ) KUPHBIX KUCIOT U
MIpeBpalleHHe JKUpa B caxap, MPOUCXOISIIEe C MOTPeOIeHNEM 3HAUUTEIBHOTO KOJIMYeCTBa
kucnopoza. B pesynprare 3THX npeBpaineHuii ObL10 nornomieHo 6 Mojekyn O, u 00pa3oBanock
2 MoJieKyJibl caxapa. KakoB npIxaTenbHbI KOO(Q(QUIMEHT TPU OKUCICHUH KUPOB?

IIK-5 cnoco0HOCTHLIO MCNIOJIB30BATH B MPAKTHYECKOMH 1eSITeILHOCTH

MaTCMAaTUKHU J1JId

ClIeMAJIN3NPOBAHHBIC 3SHAHUSA (l)y]-[}laMeHTa.]'lele pa3aejaoB (l)I/ISI/IKI/I, XUMHH, GI/IOXI/IMHI/I,

OCBOCHUSA (l)H?.H'lCCKI/IX, XUMHUYECCKHUX, 6I/IOXI/IMI/I'{eCKHX, 6“0TeX]—[OJ’[0FI/I‘leCKI/IX, MHKpOﬁHOJ’[OFI/IquKI/IX, TeHJ'IO(l)I/IL’.I/I'{eCKHX IMpoueccoB

3HaTh

CBIPBSI.

- OCHOBHBIE TOHSATHS OMOXUMUH, CTPOCHUE U PYHKIIUN
YIJIEBOIOB, aMUHOKHCJIOT, OCJIKOB, dKHPOB, BUTAMUHOB
1 UX META00JIN3M,

- KHHETUKY (DepMEHTATUBHBIX peaKiunii,

- OCHOBBI T€HHO HHKEHEPUHU B 00beMe, HEOOXOIUMOM
JUTS TOHUMaHHsI OMOXUMHYECKUX MPOIIECCOB B
MPOMU3BOJICTBE MPOAYKTOB MUTAHUS U3 PACTUTEIHLHOTO

IIpuMepbl BOIPOCOB 1Sl cOOECeTOBaHMUS

1 Yro Takoe 6enku?

2 KaxoBbl pusnonorngeckre QyHKIIUN OSITKOB B )KUBOU KIIETKe?

3 Kakue (pyHKIHMOHANBHBIC TPYIITBI BXOAST B AMHHOKHCIIOTHI?

4 Ha xakue KJIACCHI U IT0 KaKUM MPU3HAKAM JIEJIATCS aMIHOKHCIIOTHI?

5 Kakue Bl 3HaeTe «He3aMeHUMbIE» aMUHOKUCIOTHI? [loueMy OHU Tak Ha3bIBarOTCs?
6 Kakre aMUHOKHUCIIOTHI BXOJST B cOCTaB OEJIKOB?

7 Kakumu cBoicTBaMu 001a1al0T aMUHOKHCIOTEI?

8 Ha xakoM CcBOICTBE aMHMHOKHCJIOT OCHOBAaH CUHTE3 OEJIKOB?

9 Kakue BuzbI cBA3el 0OHAPYKEHBI B OSIIKOBBIX MOJIEKyTax?

10 Kaxk yctpoena 6enkoBas Mojnexyia?

11 Kakue BUBI IPOCTPAaHCTBEHHOM OpraHU3allii OEJIKOBOW MOJIEKYJIBI BBl 3HaeTe?
12 Kakumu (pu3n9ecKUMU CBOHCTBaMU 00JIaTaroT OeIKu?

13 KakoBbI XUMHUYECKHE CBOMCTBA OEIKOB?

14 Kak MOXHO 00HapYXKUTh HaJIM4YKe OelKa B HEM3BECTHOM 0OBEKTe?

15 Ot 4ero 3aBucHT NHILIEBAs IIEHHOCTH OeIKa?

IIpumeps TecToB

Heo0xonnmMo OTMETHTE IPaBUIIBHBIA OTBET (OTBETHI), 00BO/S €T0 MOJIHOCTHIO.

o Teme: « AMHHOKHCIOTHL. CTpoeHne, GU3NKO-XUMHUECKHE CBOICTBA, KIIaCCHU(PHUKAIINI
1.0T™MeThTe IPOTEHHOTECHHBIE AMUHOKHCIIOTHI:

a) TpunTodaH

0) anaHuH

B) COJIOHHH

)




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHIINU

[Tmanupyemsie pe3ynbTaThl 00yYeHHUS

O1ieHOYHBIC cpe€acTaa

2. Kakne >1eMeHTHI BXOASAT B COCTAaB aMUHOKHCIIOT!

a) yriepon

6) docdop

B) cepa

T) KHCIIOPOJI

3. Kakue rpymisl BXOJAT B COCTaB O0IIEH YacTH aMHUHOKHCIIOT

a) — CH3

6) - CH,OH

B) — COOH

r)— NH

4. Yxaxure, Kakoi xapakrep umeet rpymma —NH;
a) KUCITBII

0) OCHOBHO#
B) HEUTpabHBIN
) aM(pOTEPHBIN

no Teme: «CTpyKTypHasi opranuzaiiysi 0eIKoB, CBOHCTBA, Ononorndeckue GyHKIUU U TPUMEHEHHE)

2. Kak HaswiBaetcst cBsizb —CO-NH-:

a) BOJOpOTHAS

0) cnoxxHOdUpHAs

B) METTUHAS

r) pocTas 3pupHas

2. Pa3zHbIe ypoBHU OpraHU3anuy OEIKOB CTAOMIIN3UPOBAHBI ONpeeICHHBIMY THIIaMU cBsi3ell. [Tombepure k
KaXXIOMY IIPOHYMEPOBAaHHOMY THITY CBSI3U OYKBCHHEIH OTBET:

1.KoBasieHTHBIE CBS3H MEXly KapOOKCHIBHBIMU 1
AMHMHOTPYIIIAMH PaMKaJI0B AMUHOKHUCIIOT.

2.CBsI3b MEXILy (.- aMUHO- U 0-KapOOKCH-TPYIITUPOBKAMHU
AMHHOKHCIIOT.

3.CBsI3b MEXKY palvKallaMu IIUCTEHUHA.
4. BoIOPOIHBIE CBA3M MEKIY HETTHAHBIMU TPYIIITUPOBKAMH.

5.BoaopoaHbie CBSI3U MEXAY pajuKaiaMyd aMUHOKHUCIIOT.

6.I'uapodoOHbBIE B3aNMOICHCTBHS PAJUKAIIOB AMUHOKHCIIOT.

ByKBCHHLIe BApUAHTBI OTBCTA:




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHIINU

[Tmanupyemsie pe3ynbTaThl 00yYeHHUS

O1ieHOYHBIC cpe€acTaa

A — IlepBuuHas cTpyKTYypa
b — Bropuunas ctpykrypa
B — TperuuHas cTpykTypa

3.KakoBa 0COOEHHOCTB KHCIIBIX OEIKOB?

a) mpeobiagaHue AMKapOOHOBBIX KUCIIOT

0) paBHOE COOTHOIICHHE MOHOAMHUHOIMKAPOOHOBBIX 1 MOHOAMHUHOMOHOKapOOHOBBIX KHCIIOT
B) npeoOnaiaHie JMaMUHOMOHOKapOOHOBBIX KHUCIIOT

T') 6EJI0K COCTOUT U3 MOHOAMHHO 1 MOHOKapOOHOBBIX KHUCIOT

4. OOpaTumas JeHaTypanus Oelka MPOUCXOAUT MPH:

a) JUTMTEIbHOM HarpeBaHUM;

0) NEHCTBUM CUIIBHBIX KUCIIOT;

B) KPaTKOBPEMEHHOM BO3JICHCTBUH CITUPTA;

T) 10OaBICHUH COJICH TSXKENBIX METaJJIOB.

o Teme: «CtpoeHne, GPU3NKO-XUMHIECKHE CBOHCTBA M (DYHKIMH HYKIEHHOBBIX KUCIIOT
4. ®ynkuuu JJHK:

a) XpaHeHUe FeHeTHYeCKOH HH(OpMaLUH;

0) mepenavya reHeTHUECKON HH(POPMAITUH 110 HACIEACTBY JOUYEPHUM KIIETKAM;

B) Matpuna ans cuare3a PHK;

I') y4acTHe B OKHCIIUTEIbHBIX PEaKIUIX.

2. B monexyne JJHK ne conepxures:

a) aJICHUH,

0) TUMUH;

B) ypamuu;

T) TYaHHH;

) TUTO3MH;

€) ne3okcuprbo3sa.

3. IIpocTpaHCTBEHHOE COOTBETCTBUE a30THCTHIX OCHOBAHHH JIPYT APYTY B MOJIEKYJIaX HYKJIEHMHOBBIX KHCIIOT
OCYIIECTBIISICTCS 110 NPUHIIUITY:

a) KOOTIEPaTUBHOCTH;

0) KOMITJIEMEHTapHOCTH;

B) KOIIJITAHAPHOCTH.

4. HacnencrBeHHast MH(OpManus, 3alMcaHHas B BUJI€ TeHETHYECKOTO KO/ia, XPAaHUTCS B:
a) monexyne p-PHK;

6) moniexyse n-PHK;




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHIINU

[Tmanupyemsie pe3ynbTaThl 00yYeHHUS

O1ieHOYHBIC cpe€acTaa

B) monekyne JHK;
r) monekyne T-PHK;
1) pubocome.

o teme: «lIporeccsl TUCCUMUISIIMY U cUHTe3a 6enkoB. OOMeH a30Tay

o Teme: «Depmentsl. CTpoeHue, crieluGUIHOCTD, PU3UKO-XMMUYECKHE CBOMCTBA, (YHKIHI)

3. depMeHTEHI 3T0:

a) BEILIECTBA, KOTOPBIE UCIIOJIB3YIOTCS B XOJIE PEaKIInH;

0) BelIecTBa, KOTOPbIE B XOJI€ PEAKIMHU MPETEPIECBAIOT U3MEHEHHSI, HO I10 €€ 3aBepIICHHH BO3BPALIAlOTCS B
HCXOJIHOE COCTOSIHUE;

B) OCJKOBEIE KaTaIn3aTOPHL;

T') BEIIECTBA, KOTOPBIE 00Pa3yI0T KOMIUIEKC € CyOCTPaTOM M paspyIlaroTCs B XOJE PEaKIHy;

1) BEIIECTBA, YCKOPSIONINE XUMHYECCKYIO PEaKIIHIO.

4. XuMHYecKoe TIpeBpalieHne cyocTpaTa o0ecrednBaeTCs:
a) AJUTOCTEPUUECKUM IIEHTPOM;

0) peryIaTOpHBIM IIEHTPOM;

B) aJICOPOIOHHBIM LIEHTPOM;

T') KaTATUTHYECKUM LIEHTPOM.

3. IIpocternyeckas rpymnmna GepMeHTOB — 3TO:

a) MECTO IPUCOSTUHEeHNUS cyOcTpara;

0) IICHTp perysIu

B) y4acTok pepmeHTa, 00ecTieunBaromuil nprcoennHeHne 3P PEeKTopoB;
T') MECTO MPHUCOETHMHEHUs KO(haKTopa.

4.Kakoii pepMEHT OCyLIECTBIISET THAPOINTHYECKUH pacnas qucaxapuaa’?
a) Iumasa;

0) amuIasa;

B) JIAKTa3a;

T) MenTHaa3a.

o teme: «O01iee moHsATHE 00 0OMEHE BEIIECTB U SHEPTUH B OPraHU3ME)

1o Teme: «CtpoeHne, GPU3NKO-XUMHIECKHUE CBOHCTBA M (DYHKIIMH YTIIEBOIOBY
5. K 0CHOBHBIM CBOHCTBaM yTIJI€BOJIOB OTHOCSTCSI:

a) YrJIeBOIbl MHOTOATOMHBIE CIIUPTHI;
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3JIEMEHT
KOMIIETCHIINU

[Tmanupyemsie pe3ynbTaThl 00yYeHHUS

O1ieHOYHBIC cpe€acTaa

0) HaTMYMe HepPa3BETBICHHOM LIEIN aTOMOB YTIIEpPO/Ia;
B) TIOJIUMEPHI;
T) cooTBeTCTBYIOT popmyne (CH20) n.

6. [Monucaxapubl, COCCTOSIINE U3 MOHOCAXapUAHBIX €AWHHIL OJJHOTO THIIA, HA3BIBAIOTCS
romononucaxapuaamu. [Ipumepom romononucaxapua sBiIsieTcs:

a) TNIMKOTIPOTEHH;

0) Kpaxmai,

B) TJIIOKO3aMUH;

T') TJIIOKaroH.

7. MoHocaxapa 1o CTpyKTYpe MOTYT ObITh THHEHHBIMU U UKINYeCKUMU. K IIUKIMIECKUM OTHOCATCS:
a) hpykTo3a;

0) me3okcupnd03a;

B) JIAKTO3a;

T') MaJbTO3a.

1o Teme: «DepMeHTATUBHBIC MPEBPAIIICHHUS YTIICBOI0BY
2. B nukne Kpebca obpasyercs:

a) 3 HALL, 1 ®Al, 1 ATD;

0) 3 AT®, 3HA/IH,;

B) 3 HAIH,, 1®ATH,, 1 IT'TD;

r) 12 AT®, 3 HALL, 2 A/

2. IITK umeer sHEepreTuyecKoe 3Ha4€HUE, IOTOMY YTO MPUBOAMT:
a) K 00pa30BaHUIO BOIEI;

6) Boiesiernto COy;

B) 00pa30BaHMIO CyOCTPATOB JISI BIXATEILHOM CTIH;

T') 00pa3oBaHUIO0 METAOOIUTOB AJIsi CHHTE3a HOBBIX BEIIECTB.

3. Ilpomecc riamKonm3a IpOTEKaeT B:
a) MATOTIIIa3ME KIIETKH;

0) MUTOXOHIPHUAX KIICTKH,

B) DHJIOIUIa3MaTHYECKOM PETUKYITyME;
T') MEXKJICTOYHOM IPOCTPAHCTBE.

8. PGFyJ’IﬂTOpOM YIJIEBOJAHOI'O oOmeHa B OpraHnu3Me sBJISICTCSI TOPMOH, BBIpa6aTI:IBaeMLII71 KJICTKaMH
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3JIEMEHT
KOMIIETCHIINU
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O1ieHOYHBIC cpe€acTaa

MO/IKENYJOYHOM AKeJe3bl, KOTOPbIN HA3bIBAETCS:
a) TIoOyIHH;

0) xodeus;

B) MHCYIINH;

T') IPOTEHH.

o Teme: «Kiaccuduxkanus, ctpoeHne 1 QyHKIHUHN JTUITHI0BY
3. K He3aMeHHUMBIM KHUPHBIM KHCIOTaM OTHOCSTCSL:

a) MacisgHasl U MaJbMHTHHOBAS,

0) MaTbMUTHHOBASI U OJICHHOBAS;

B) JIMHOJICBAs U JIMHOJICHOBAS;

T') IMHOJICHOBAsl M CTCAPHHOBASL.

4. Morekyna )upa COCTOUT U3 KHUPHBIX KHCIOT U 3TOT0 MHOTOaTOMHOTO CITHPTA!
a) STWICHIJINKOJIb;

0) copOwur;

B) chuHTO3MH;

T') TIUIEPHH.

1o teme: «OOMEH JIUITHIOB)

3. OCHOBHBIM HUCXOJHBIM BEUIECTBOM, U3 KOTOPOI'O OCYHICCTBIACTCA CUHTE3 KUPHBIX KHUCJIOT B OPraHnU3MeE,

SIBIISICTCSL:
a) IIII0K03a;
0) MOYEBHHA;
B) TJIMIINH;

T') TYaHHH.

4. CHHTE3 JXUPHBIX KUCIOT OCYIIECTBISETCA B!
a) MUTOTIIIA3Me KIIETKH;

0) MUTOXOHIPHUAX KIICTKH,

B) TM30COMaxX KIIETKH;

T') MEXKIETOYHOM MTPOCTPAHCTBE.

1o Teme: «BuraMuHbI)
2. K JKUPOPACTBOPHUMBIM BUTAMUHAM OTHOCATCA:
a)A, B, C I,
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0) A, I, E, K;
B) PP, H, B, Bc;
r)C, P, K, E.

2. K BomopacTBOpUMBIM BUTAMHUHAM OTHOCSTCS:
a) PP, H, B6;

0)A,B,C, [;

B)C, P, K, E;

r) B1, B2, B12.

3. bronornyeckoe 3HaUYCHNE BUTAMHUHOB 3aKJIFOYAETCS B TOM, YTO OHH;
a) SIBISIFOTCS HCTOYHUKOM SHEPIUH;

0) BXOJAT B COCTaB TOPMOHOB;

B) SIBISIFOTCS CTPYKTYPHBIMUA KOMIIOHEHTaMH KJICTOK;

T') BXOJT B COCTaB OCIIKOB COCANHHUTEILHOMN TKaHH;

II) BXOJAT B COCTaB (hePMEHTOB B BU/IC KOPEPMECHTOB.

1o teme: «I'opMOHBI»

1. Beibepure cBoiicTBa TOPMOHOB, OTIIMYAIOIINE MX OT IPYTHX OHOIOTHIECKUX
a) ACHCTBYIOT IPH OYCHb HU3KHUX KOHIEHTPALHSX;

0) IeHCTBYIOT Yepe3 crennuprueckue peryssTophl;

B) MOCTYNAIOT B KJICTKU-MUILIEHH U3 KPOBH;

T') CEKPETUPYIOTCS CHENNATM3MPOBAHHBIMHU SHIOKPHHHBIMH KIETKaMH;
1) 00JIaZIAI0T OTHOCHTEBHON CTAOMIBLHOCTBIO.

5. K ropmoHam 0eskoBOit IPUpPOJIBI OTHOCSTCS:
a) MIPOTeCTEPOH;

0) agpeHavH;

B) TJFOKAroH;

T') HHCYJIHH.

6. Omnpenenure, B 4eM 3aKIFOUAETCS BO3AEHCTBUE TOPMOHA HA OPTaHU3M:

a) I3MEHEeHNE aKTUBHOCTH ()ePMEHTA;

0) M3MEHEHUE TPOHUIIAEMOCTH MeMOpaH KJIETOK;

B) aKTHBAIUs CHHTE3a (PePMEHTOB;

T) pacnax GepMEHTOB;

) aKTUBAIIMS B3aUMOJICHCTBUS (pepMeHTa U CyOCcTpaTa.

PETyIATOPOB:
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YMeTh

- OCYIECTBIISATh KAYECTBEHHBII W KOJIMYECTBEHHBIH
aHaJIU3 aMUHOKHUCIIOT, OEJIKOB, YIIIEBOIOB, )KUPOB U
BUTAMMHOB B PaCTBOPAaX, PACTUTEIBHBIX M KHUBOTHBIX
MPOAYKTaxX; MPOTHO3UPOBATh XUMHYECKHE U
OroXUMHUUYECKHE NPEBPAIICHUS] OCHOBHBIX KOMIIOHEHTOB
MIPY IPOU3BOJICTBE MHUILEBBIX MPOAYKTOB U3
PacTUTENBFHOTO CHIPHS.

IIpakTHuyeckue 3a1aHUA:

1 IIpoBecTn KayeCTBEHHBIN aHAIIN3

Brigenenne u onpenenenne GochonpoTenHOB (Ka3enHa) U3 MOJIOKA.

Pesynbrar:

1 Brinasenue XJIonbeBUIHOTO ocajka. [Ipu npoBeaeHn OMypeToBOi peakiiyu oTMedaeTcst (PUOoIeToBasi OKpacka.
2 [Ipu npoBeeHUH MOJIKOACHOBOW MPOOBI C THIPOJIM3aTOM Ka3eHHa BhINal 0Ca/I0K JIUMOHHO-)KEJITOTO 1IBETa.
OOBsACHHUTE KAUECTBCHHYIO PEAKIIHIO U CHOPMYITUPYITE BBIBOJL.

2 OU3UKO-XMMHUUYECKHE CBOICTBA OEIIKOB

Tema Ocasrcoenue benxos npu Hazpesanuu.

[MpuHIMT MeTOMA: TPK HATPEBAHUH B HEUTPAIBHON MITH CITA00KHUCIION Cpeie MOUTH BCe OEIKH AEHATypUPYIOT U
MIEPEXOAT B HEPACTBOPUMOE cOCTOSTHME. JI71st OONBIIMHCTBA OSITKOB N303JIEKTPHUUECKAst TOUKA COOTBETCTBYET
crmabokucnoii cpene (pH oxono 5,0). Haubouee monHas 1 OBICTpas KOAryJISANUs IMEET MECTO B M303JIEKTPHUECKON
TOYKE. B CHIIBHO KHCTIBIX M CHIIBHOIIEIOYHBIX PACTBOPAX OEIOK MproOpeTaeT BHICOKUH 3apsi U HE BHINANACT B
ocasiok. Jli1s pa3HBIX OEIKOB pa3nyHa TeMIlepaTypa cBepThIBaHMA. HeKOTOpbIe U3 HUX BBLACPKUBAIOT JTasKe
TIPOJIOIDKHTENBHOE KHIISUCHHE, TOT/Ia KaK APYrHe Koarymupyiot mpu 50-55°C.

OO6opyaoBaHue: MTATHB ¢ TPOOUPKAMHU, MATIETKU KarneabHble (TTasueie) u Ha 1,0 win 2,0 M1, CHUpTOBKA,
JieprKaTeNn AJis IPOOUPOK.

PeaxTuBbl:

1 Suunerit 6enok, 1 % pacTBop.

2 YkcycHas Kucnora, 1 % pactBop.

3 VkcycHas kucnora, 10 % pactBop.

4 Xnopua HaTpusl, HACHIILIEHHBIN pacTBOp.

5 NaOH, 10 % pactBop.

Xox paboTHI:

1 B 5 npo6upoxk Hanuts 1o 0,5 Mit pactBopa Oenka.

2 Harpetsb conepsxumoe nepBoii mpodupku. Habmronate BeinageHne ocaaka oenka.

3 Bo BTOpY!0 IpobHpKy 100aBUTH Karumo 1 % pacTBopa YKCYCHOM KUCIOTH U HarpeTh. OcaxaeHne MPOUCXOINUT
ObICTpee U MoJIHee, T.K. MOJIEKyJIa OellKa HaXOAUTCS B U303JIEKTPUIECKOM COCTOSIHHH.

4 B tpetnto npobupky npudasuts 1-2 xarmm (0,5 mi) 10 % pacTBopa yKCyCHO# KHCTIOTH M HarpeTh. benok He
ocaxxIaeTcs JaXke TIPH KUIITICHNH, TOCKOIBKY OEIKHU B KHCIIOH cpelie MPUOOPEeTaroT MOJI0KHUTEIbHBIA 3apsi, 9TO
MIPUIAET UM YCTOINYNBOCTE.

5 B getBepTyto mpobupky nobasuth 1-2 karum (0,5 mi) 10 % pacTBopa YKCYCHOM KHCIIOTHI M HECKOJIBKO Karelb
HaCBIIIEHHOTO PacTBOPA XJIOpHU/Ia HATPHsL, HarpeTh. beok BhIagaeT B 0Caa0K, T.K. JINIIACTCS THIPATHOH
000JI04UKH.

6 B nsatyio npoOupKy npuianTh Heckosnbko kareis (0,5 mur) 10 % pacTBopa rHIpOKCHAa HATPUS U HarpeTh.




CTpyKTypHBIii

3JIEMEHT [Tnanupyemsbie pe3yabTaThl 00YYCHHUS OLieHOYHBIE CPENICTBA
KOMIIETEHIINU
Ocamok Oenka He 0Opa3yeTcst Jake MPHU KUITYSHHUH, TIOCKOIBKY OEITIKH IPHOOPETAI0T OTPHIATEIBHBIN 3apsi.
3ananme:
3amucaTh B TAOJHUITY PE3yNIbTaThl OCAKACHHUS O€IKa MPH KUIITYCHUN: TTOSIBICHNUE OCaKa «+», a OTCYTCTBHE «-». B
KaXJIOM CJIyda€ yKa3aTb MPUYUHBI HOABJIICHUA WM OTCYTCTBUA OCaJKa Oenka.
HeitrpansHas Cnaboxucnas CunbHokucnass | CunpHO Kucnas [lenounas
C IEKTPOIUTOM cpena
BriBog
Bnagets IIpumeps! cHTYaMOHHBIX 32124

- HABBIKAMH M TIPHEMaMH IIPOBEICHHS TCOPETUICCKUX U
IKCIIEPHUMEHTAIBHBIX OMOXMMHUUYECKUX HCCIICIOBAHHUMI B
o0nacTy nepepabOTKH PAaCTUTEIBHOTO CHIPhS;

- HaBbIKaM¥1 KOHTPOJISI KAYECTBECHHBIX U
KOJIMYECTBECHHBIX XapaKTEPUCTUK CBIPbA,

101y (haOpUKATOB U TOTOBBIX HU3JICIIHI.

Curyarus 1: B cocraBe nIpupoAHBIX )KUPOB MPUCYTCTBYET BUTAMUH A U Apyrue

KHPOPACTBOPUMBIEC BUTAMUHBI.

1 B xaxoM Buze — OUHILIEHHOM WJIHM B COCTaBe MPUPOTHBIX KUPOB BUTAMUH A COXpaHsAETCs JOJbIIE, TO €CTh €ro
JIBOMHBIE CBSI3U MEJJIEHHEE OKHUCISIOTCS KUCIOPOAOM?

2 Ilouemy?

Curyarust 2: Y 4enoBeka, JUIMTENbHO He YHOTPEOIISBIIETO B MUY *KHUPHI, HO MOJIy4aBIIEro JOCTaTOYHOE
KOJIMYECTBO YIJICBOZOB M OEIKOB, 00HAPYKEHBI IEPMATHUT, TJIOX0€ 3a)KUBJICHUE PaH, YXyALICHHE 3pEHHS,
CHI)KEHHE TOHAIOTponHOH ¢yHKImH. [Tocne Ha3HAaUeHHA

PBIOBETo XHpa B TEPANIEBTUUECKHX JJ03aX BCE CUMITOMBI HCUE3IIH.

1 C HeZOCTaTOYHOCTHIO KAKUX BUTAMHHOB 3TO MOXET OBITH CBSI3aHO?

2 KakoBa Ouosorudeckasi poiib 3THX BUTAMHHOB?

3 B Kakux MpojyKTax BBICOKO COJEP)KaHHE STHX BUTAMUHOB?

Curyarust 3: Y 4eThIpeXMecsiuHOr0 peOeHKa BEIpaKEHBI SIBJICHUS paxuTa. PaccTpoiicTBa nuieBapeHus He
otMeuaetcs. [IposiBienust 3a001eBaHNA YMEHBIIMINCH TOCIIE TIPOBEICHNS aIeKBATHOW Tepaniy U NpeObIBaHUS HA
COJIHIIE.

1 C HeZOCTaTOYHOCTHIO KAKOTO BUTAMHHA 3TO MOXKET OBITH CBS3aHO?

2 KakoBa O6uonornyeckas pojib 3TOro BUTaMuHa?

3 B Kakux MpoAyKTax BEICOKOE COJIEPKAHUE 3TOT0 BUTAMHUHA?

4 Bo3MO€H JI1 CUHTE3 3TOr0 BUTAMKHA B OpPraHU3Me 4eroBeKa’?

5 KakoBbI CHMIITOMBI TUTIIEPBUTAMUHO3a AJIS1 3TOTO BUTAMHMHA?

Curyanus 4: [1pn ynorpeGieHnn 00JbIIOT0 KOJINYECTBA CHIPOTO SIMYHOTO OEJIKa MOXKET Pa3BUTHCS
TMIIOBUTaMUHO3 OMOTHHA (BUTaMKH H), CONPpOBOXIaIONIMICS JepPMAaTHTOM.

YeM 00ycII0BIIEH THITIOBUTAMUHO3?

[Touemy BapeHsIe stiflia Takoro 3G QeKTa He BBHI3BIBAIOT?

Cutyarust 5: B HEKOTOPBIX CTpaHax, I7ie HacelIeHUE YIOTPeOISeT B MUITY OOIBIIOe KOJTMIECTBO XIEOHBIX 3/1aKOB,
y JIFOIeH 9acTO BCTPEUAIOTCS CIyYand HETOCTaTOYHOCTH ITMHKA.




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHIINU

[Tmanupyemsie pe3ynbTaThl 00yYeHHUS

O1ieHOYHBIC cpe€acTaa

Oco0eHHO 3TO SBJICHHUE MIPOSBISIETCS TaM, TA€ JIFOIU IEKYT JICTIEIIKH U3 MPECHOT0 0e3IpOXIKEBOTO TECTa, SCIIH KE
xJ11ed TeKyT U3 IPOXOKEBOTO TECTa, TO HEXBaTKa ITMHKA HabmomgaeTcs pexe. M3BecTHO, 9To 3¢pHA 371aKOB
coJepKaT MHOTO (PUTHHOBOM KHCIIOTHI.

1 TTouemy HEOCTATOYHOCTE IIMHKA MPOSIBIISIETCS] MEHBIIE, €CITH YIIOTPEOISATh APOXKIKEBOI Xi1e6?

2 Kakoe 3HaueHre UMeEET LUMHK U1 MeTaboau3ma?




0) Ilopsinox npoBeaeHUs] MPOMEKYTOUYHON aTTeCTAlMU, MOKA3aTeIU H KPUTEPHH
OlleHUBAHUSL:

[TpomexyTouHas aTTecTanus 1Mo AUCHUIITUHE «BHOXUMUS) BKIIIOUAET TEOPETHUECKHUE
BOMPOCKHI, TIO3BOJISIFOIIME  OICHUTh  YPOBEHb YCBOCHHUS  OOYYaIONUMHCS  3HAHUMA,
71abopaTOpHbIE U KOHTPOJIbHBIC 3aHSTHUS, BBISBIISAIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHHIMA
W BIAQJICHUI, TPOBOAMTCS B ¢GopMe O3K3aMeHa M B (OpME BBIOJHCHUS M 3alIUTHI
1abopaToOpHBIX PaboT.

DK3aMeH TI0 JIaHHOW JUCIMIUIMHE TPOBOAMTCA B  YCTHOW  ¢dopme 10
HK3aMEHAIIMOHHBIM OMIJIeTaM, KaKIblii M3 KOTOPBIX BKIIOYAET 2 TEOPETHUECKUX BOIMPOCA U
OJTHO MIPAKTUYECKOE 3a/IaHuE.

[Toka3zarenu v KpUTEPUU OLICHUBAHUS YK3aMEHa:

— Ha OIEHKY «OTIMYHO» (5 OamioB) — OOy4aromUNUCS IEMOHCTPHPYET BBICOKHIA
YpOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CHCTEMAaTHYECKOE U TIIyOOKOe
3HaHWE YYeOHOro MaTepualia, CBOOOIHO BBINOJHSACT TMPAKTUYCCKUE 3a7aHus, CBOOOIHO
OTIepHpYeT 3HAHUSAMHU, YMCHHUSIMHU, TIPUMEHSIET X B CUTYallUsX MTOBBIIICHHON CIIO)KHOCTH.

— Ha OIICHKY «XOopouio» (4 0ama) — 00yJaroImuics IEMOHCTPUPYET CPEIHUN YPOBEHB
c(OPMHPOBAHHOCTH KOMITETCHIIMI: OCHOBHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JOMYCKAIOTCS
HE3HAYUTEIIbHbIC OLIMOKM, HETOYHOCTH, 3aTPYJHCHUS NPH aHAIUTHYECKUX OIEpaIUsX,
nepeHoce 3HaHWK M YMEHUH Ha HOBBIE, HECTAaHIAPTHBIE CUTYAIHH.

— Ha OIICHKY «YIOBJCTBOPHUTENBbHO» (3 Oamia) — oOy4aroIIuics JAEMOHCTPHPYET
MIOPOTOBBIA YPOBEHb COPMHUPOBAHHOCTH KOMIETECHIMI: B X0 KOHTPOJIBHBIX MEPOTPUSTHIA
JIOITYCKAKTCS OIIUOKH, MPOSBISCTCS OTCYTCTBUE OT/ACIbHBIX 3HAHWH, YMCHUMW, HAaBBIKOB,
00yYaromunCsl UCTIBITHIBAET 3HAYMTEIIBHBIC 3aTPYAHCHUS MPH ONEPUPOBAHUH 3HAHUSAMU U
YMEHUSIMH TP UX TIEPEHOCE HA HOBBIC CUTYAIIUH.

— Ha OILIEHKY «HEYJOBJIETBOPUTEIbHO» (2 Oamna) — o0yyaromuiicst 1eMOHCTpUPYET
3HaHus He Oonee 20% TeopeTHYecKOro MaTepualna, JOMYyCKaeT CYLIECTBEHHBIE OIIMOKH, HE
MOYKET MOKa3aTh NHTEIUICKTYaJbHbIC HABBIKM PEIICHUS TPOCTHIX 3a/1a4.

— Ha OLICHKY «HEYJ0BJIeTBOpUTENbHO» (1 Oamn) — oOyuaromumiicss He MOXET I0Ka3aTh
3HaHUS HA YPOBHE BOCIPOM3BEACHUS W OOBSCHEHHS HH(POpPMAIMH, HE MOXKET IOKa3aTh
MHTEJJIEKTYalbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1ad.

[Toka3zarenu v KpUTEPHUN OLICHUBAHUS 3a4eTa.

— «3a4yTeHo» — OOyyarouMiics BIaJeeT JOCTATOYHBIMM 3HAHMSAMU O CYIIHOCTH
JUCHUTUIMHBL, JaeT TIOJHBIE OTBETHl HAa BOMPOCHI W3 OCHOBHOW  JIUTEPATYpHI,
PEKOMEH/I0BaHHOHM K KypCY, MOKET OTBETHTh Ha JIOTIOJIHUTENIbHBIE BOIPOCHI, MPEATIOKEHHbIE
IPEToIaBaTeIIeM.

- «He 3a4YTeHO» - BBICTABJIAETCS IPH YCIOBHM, €CIM OOydarouuiics Biajeer
OTPBIBOYHBIMHU 3HAHUSIMH O CYIIHOCTH TUCIHMILIMHEI, TaeT HETIOJHbIE OTBETH HA BOIPOCHI U3
OCHOBHOMH JINTEpaTypbl, PEKOMEHIOBAaHHON K KypCy, HE MOXKET OTBETHTb Ha JIOTIOJIHUTEIIbHBIE
BOTIPOCHI, IPEJTO’KEHHBIE MPETIOaBaATEIIEM.

8 YuedHO-MeTOoANYECKOE U HH(POPMAIHOHHOE 00ecTieYeHre TN CIUIITHHbI
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Haumenosanue

10 No norosopa CpoK neicTBHS TUIEH3UU
MS Windows 7
Professional (mnsa [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 |\, 135 o1 17.09.2007 BeccpouHo

Professional

CBOOOZHO pacHpoCTpaHsieMoe

7Zip o OeCcCpovHO

Bpaysep Mozilla [cBoGogno pacmpocTpaHseMoe 0eccpoUuHO
CBOOOTHO PacIpOCTPaHACMOE

FAR Manager o OeCcCpovHO

NuTtepHeT-pecypcesr:

DNEeKTPOHHBIM (OHJ MPaBOBOM U HOPMATUBHO-TEXHUYECKOW JOKYMEHTAluu. — Pexum
nocryma: http://docs.cntd.ru/., cBo6oaHBIH TOCTYI.

OOpasoBarenbHbld  mopTan  ans  oOydamomuxcs. —  Pexum — jpocryna:
http://newlms.magtu.ru., cBo00IHbIIT JOCTYII.

OnekTpoHHas 0a3a mepuoanueckux um3gaHuii East View Information Services, OOO
«IBUC». — Pexxum nocryma: https://dlib.eastview.com/, cBoOoaHbIN AOCTYII.

Hammonanehass uHGOpMalMOHHO-aHAIUTHYECKass cucreMa — Poccuiickuil HHIEKC
HayuHoro utupoBanus (PUHIL). — Pesxum noctyna: URL: https://elibrary.ru/project risc.asp
, CBOOO/IHBIN TOCTYII.

HNudopmannonHas cuctema - EquHOoe 0KHO J0CcTyna K HH)OPMAIIMOHHBIM pecypcam. —
Pesxxum noctyna: URL: http://window.edu.ru/ , cBo60HBIH TOCTYII.

[TouckoBas cucrema Akanemus Google (Google Scholar). — Pexxum gocryma: URL:
https://scholar.google.ru/ , cBo60aHBIH TOCTYII.

Poccuiickass T'ocynmapctBennass Oubnmoreka. Kartamorum. — Pexum pgocryma: URL:
https://www.rsl.ru/ru/4readers/catalogues/ , cBoGoaHBI TOCTYT.

OnektponHbie pecypcsl onbmuoreku MI'TY um. .. HocoBa. — Pexxum noctyma: URL:
http://magtu.ru:8085/marcweb2/Default.asp , ceobomHBII 1OCTYTI.

VYuuBepcurerckas uHpopmanuonnas cuctema POCCUS. — Pexum moctyma: URL:
https://uisrussia.msu.ru , cBOOOHBIN TOCTYII.

9 MaTepuajabHO-TeXHUYECKOEe o0ecnevyeHue T CUUIIMHBI

MaTepI/IaJILHO-TCXHI/I‘-ICCKOC obecrneucHue JUCIHUIIIIMHBI BKIIIOYACT:

Tun n Ha3BaHWE ayJUTOPHUH OcHanienue ayJInTopun

Yuebubie aygutopuu Inis mposeieHus | MynbTUMEIUIHBIE CpPEICTBA XpaHEHUs, Nepenadd |
3aHATHH JICKIITMOHHOI'O THIIA HpC}ICTaBHeHI/ISI HH(bOpMaHI/H/I

Yuebubie ayguropuu s mposeneHus | OOOpYHIOBaHUE IS BBIOJHEHUS JTa0OPaTOPHBIX padorT,
1a00paTOPHBIX 3aHATHH, TPYMNIOBBIX U XMMHYECKAsI [IOCY/1a, PEAKTHBBI,

WHIWBUYaAJIbHBIX KOHCYJIbTalUi

A Y Y . o | Harnsimabie MaTCpHaJIbl: Ta6J'II/II_[LI, CXCMbI, IIJIAKATHI.
TEKYILICrO0 KOHTPOJS M MPOMEKYTOYHOU
aTTeCTAallun

Homemenns st camoctostensHoil | [TepcoHanbHbIe KOMIBIOTEpPHI ¢ Taketom MS Office,
paboTEI obyuaromuxcs BBIXOJIOM B VHTEpHET M C JAOCTYIOM B 3JIEKTPOHHYIO
nH(pOpMaIMOHHO-00pa30BaATEIHHYIO cpeny
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Tun u Ha3BaHue ayuTOpUN

OcHallleHue ayauToOpumn

YHUBEPCHUTETA
[Momemennss s xpaHenust u | Ctemnmaku,  celidpl A XpaHeHHs — y4eOHOTO
NpOPUIAKTUIECKOTO o0opynoBaHus
00CITyKMBaHHS yueOHOro | IHCTpyMEHTSHI Ut peMoHTa 71a00paTOPHOTO
o0opynoBaHus 000pyIoBaHusl.
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