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1.MMEPEYEHb KOMIETEHIUA, ®OPMUPYEMBIX JUCHUINIJIMHOM

Kon HaumeHoBaHue Nuauxarop B pe3yibTarte ocBoOeHust
KOMIETEeHI KOMIIETeHIIN U JOCTHKEHHSA AUCHHUILIMHBI 00yYalommiics
U KOMIETEeHIINH JMOJIKEH:
Yuueepcanvnvie Komnemenyuu u uHOUKAMOPHI UX OOCHIUINCEHUS
YK-1 Crnoco0eH ocymiect- YK-1.1. Aranu3upyer 3HaTh:

BJIITh NIOUCK, KPUTH-
YeCKHUil aHaAIu3 1
CHHTe3 HH(pOpMaLUH,
NPUMEHATHb CUCTEM-
HBIH MOAXO0] JIS pe-
HIEHUS] NOCTABJIEHHbIX
3agay

3aj1a4y, BBIICIISIS €¢
0a30BbIE COCTABJIAIO-

e,

YK-1.2. Onpenenser,
HHTEP-TIPETUPYET H
paH-xupyet nHpOpMa-
U0, TPEOYEMYIO IS
peleHHs TIOCTABIICH-
HOM 3a7a4M;

YK-1.3. Ocymiects-
JsieT oUcK UHpOp-
MalWy A7 peIeHUs
[IOCTAaBJIICHHOM 3aJ1a4u
0 PAa3IUYHBIM TUIIAM
3a1pocoB;

YK-1.4. IIpu obpa-
0oTke nHpOopMAIIH
oTan4aetr (axKThl OT
MHEHUH, UHTEPIIpE-
Tarui, oIeHokK, Gpop-
MHUpYET COOCTBEHHEIE
MHEHUS U CYKACHUS,
apryMeHTHPYET CBOU
BBIBOJIBI M TOUKY
3pEHHUS;

YK-1.5 Paccmarpu-
BAaeT U Ipejaraer
BO3MO’KHBIE BAPHUAHTEI
pelIeHuns TIOCTaBIeH-
HOM 3aJ1a4, OLIEHUBAs
WX TOCTOMHCTBA U
HEJIOCTaTKH.

- IOHATHE U Kiaccu(uranus
CHUCTEM;

- CTPYKTYpY Y 3aKOHOMEPHOCTH
(YHKLIMOHUPOBAHUS CUCTEM;

- 0COOEHHOCTH CCTEMHOTO
MOJX0/1a B HAYYHOM IT03HAHUM;

- IOHSTHE O CUCTEME, e¢ LIETIAX,
3ajauax ¥ oOMIMX MPHUHIUIAX;

- OCHOBHbIE TEXHOJIOTHH TIOMCKA U
cbopa nHbpopManuy;

- (hopMmaThl IpeACTaBICHUS
MH(POPMAITUHN B KOMITBIOTEPE;

- IPaBUJIa UCTIOJIb30BAHUSI CPEIICTB
CBSI3H;

- MH(QOPMAIIMOHHO-TTOUCKOBBIE
CHUCTEMBI U 0a3bl JaHHBIX;

- TEXHOJIOTHIO OCYILIECTBIICHUS
novcka nHpopMaIny;

- TEXHOJIOTHIO CUCTEMATU3aLN
MOJy4YeHHOH HH(OpMAIINK;

- CIOCOOBI CTATHCTUYECKON
00pabOTKN TaHHBIX, IIPEICTAB-
JICHHBIX B Pa3JIMYHBIX U3MEpPH-
TEJIbHBIX LIKAJIaX U aHAJIN3
MOJYYEeHHBIX PE3YIIBTATOB;

- BUIBI B (hOpMBI pabOTEHI €
MeAarorn4eckoi 1 Hay4HoOU
JIUTEPATYPOM;

- TpeboBaHMs K 0POPMIICHUIO
Ooubnmorpadun (crcka Turepary-
pBI).

YMmers:

- paboratb ¢ uHpopManue,
MIPEJICTABIECHHON B PA3INYHOMN
dopme;

- 00pabaTbIBaTh TaHHBIE CPEACT-
BaMH CTaHJAPTHOTO MPOrPaMMHOTO
obecreueHus;

- CHHTE3UpOBATh HH(OOPMAIIHIO,
MPEICTABICHHYIO B Pa3IMYHBIX




UCTOYHUKAX; -
- BBIOMPATh HCTOYHHUKN
WHPOPMALUH, aleKBaTHBIE
MIOCTaBJICHHBIM 3a/1a9aM U
COOTBETCTBYIOIIHE HAYIHOMY
MHUPOBO33PEHHIO;

- OCYIIECTBIIATH TIOMCK
WHpOpMaLUH;

- HHTepPIPETUPOBATH U
pamXUPOBATh HH()OPMAITHIO,
TpeOyeMyIO AJIsl peIeHHUs
MTOCTaBIICHHOM 3aJa4u.

Baagers:

- ICPCOHAJIBHBIM KOMIIBIOTCPOM U
TIOMCKOBBIMH CEPBHCAMH;

- METOAMKaMHU aHaJIUTUKO-
CHHTETHYECKO 00pabOTKH
WHPOPMAIUH U3 Pa3THYHBIX
WHPOPMAITMTOHHO-TIONCKOBBIX
cucteM (IIpeIMeTH3AIIHS,
aHHOTHPOBaHUE, pedepUPOBAHUE).

Obwenpogheccuonanvhnole

KomnemeHyuu u uHOuKamopbt UX OOCMUICCHUSA

OIIK-1

Crnoco0eH aHaJM3u-
POBaTh U MHTEPIIpe-
THPOBATH Pe3yJabTa-Thl
XMMHMYeCKHX JKC-
NMepuMeHTOB, HA0JII0-
AeHUI M U3MepeHuit

OIIK-1.1. Ucnoms3yer
Teope-TUYECKUE
OCHOBBI
HEOPraHWYECKOH,
OpPTraHUYECKOH,
(uznyecKoii aHaH-
TUYECKOU XUMHUHU IS
aHaju3a u
WHTEpIpETaluu pe-
3yJIbTaTOB XUMHYEC-
KOI'0 9KCIIEpPUMEHTA;

OIIK-1.2. [Tpumensier
METObI HAOIIOIeHNS,
Kiac-cuukamnmm,
BOCIIPO-HU3BOJICTBA
XUMHYEC-KUX
00BEKTOB B
1ab0paTOPHBIX yC-
JIOBHSIX; HCIIOJIB3YET
MOJIyYEHHBIC 3HAHUS
JUTSL pa3IMYHOTO
XUMHYECKOTO aHAIu3a

OIIK-1.3. YMmeeT
BBIOMpATH METOT
HCCIeA0Ba-HUs,
METOJIUKY
MIPOBEICHUS IKCIIC-

Ymers:

- ONUCHIBATH, CHCTEMATH3UPOBATH U
aHAITU3UPOBATh PE3YJIbTATHI
XMMHYECKUX IKCIIEPHMEHTOB,
HaOJIIOIEHHH, 1€/1aTh BLIBOJIEI,

- peniath 3a/1a4M ¢ MPUMEHEHUEM
OCHOBHBIX 3aKOHOB XVUMHH;

- peniath 3aa4u ¢ UCMOIb30BAHHUEM
Pa3INYHBIX CIIOCOOOB BBHIPAKECHUS
KOHIIEHTpallMid BEIIECTBA B
pacTtBope;

- COCTaBJISITh HOHHO-3JIEKTPOHHBIC
CXEMBI OKHCIIUTEIIBHO-
BOCCTaHOBUTEIBHBIX IPOIIECCOB,
MIPOTEKAIOIINX B PACTBOPAX;

- OIHUCHIBATH MPOCTPAHCTBCHHYIO
KOH(UT'YPALIHIO0 MOJIEKYJI, HOHOB M
KOMILIEKCHBIX COEIUHEHUN HA
OCHOBE METO/Ia BAJIEHTHBIX CBSI3€EHl;
- CTPOMTb SHEPreTHUYECKUE
JUarpaMMbl MOJICKYJT ¥ HOHOB,
OTIPEIENATH MOPSAIOK CBSI3U B HUX H
MX MarHUTHBIE CBOMCTBA HA OCHOBE
METO/1a MOJICKYJISIPHBIX OPOUTATICH;
- pacCUUTHIBATh TEILIOBBIC 3P PEKTHI
XMUMHYCCKUX PEAKIHil, 3HAUCHUSI
TEPMOIUHAMUYICCKUX (HYHKIIUH
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pUMEHTa B COOT-
BETCTBHH C I1OC-
TaBJICHHBIMU 3a/a-
JaMH, TUTAHUPO-BATh
XAMHYECKAN
SKCIEPUMEHT, TIPO-
THO3WUPOBAThH pe-
3yJBTaThl SKCIIEPU-
MEHTA, aHAJTU3H-
pOBaTh ¥ MHTEP-
MIPETUPOBATH MOTY-
YEHHBIC dKCTIEPH-
MEHTAaJILHBIE pe-
3YJBTAThI, OTIUCHI-
BaTh MOJTyYeHHBIE
pe3yIbTaThL.

OIIK-1.4 Baageet
HaBBIKAMH MPOBEJIe-
HHSI XHUMHYECKOTO
AKCIIEPUMEHTA, OC-
HOBHBIMHM CHHTETHU-
YEeCKUMH M aHAJIH-
TUYECKUMH METOJIa-MU
MOJTyYeHUS U
HCCIICOBAHUS XHU-
MHYECKHUX BEIIECTB U
peaKLuid.

CHCTEM,;
- PaCCUYMTHIBATH OKHCIUTEIBHO-
BOCCTAaHOBUTEILHEIC TTOTECHI[AATILI
OJIC ranpBaHUYECKHUX AIIEMCHTOB
3HaTh:

- COBPEMEHHYI0 HOMEHKJIATYPY
OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCTUHCHUH;

- OCHOBHBIE 3aKOHBI XHUMUHU;
OCHOBHBIC TTOJIOKCHHS TCOPHH
CTPOCHHUSI aTOMa;

- COBPEMEHHBIC ITOIXOBI K
ONHCAaHUIO XUMUYECKOH CBI3HU
(OCHOBBI METO/Ia BAJICHTHBIX CBSI3CH
Y METOZa MOJIEKYJISIPHBIX
opbOwuraneii);

- pa3U4YHbIE CTIOCOOBI BRIPAKESHHS
COJIepKaHUs BEIIECTBA B PAaCTBOPAX;
- OCHOBHBIC ITOHATHUA
OKHUCJINTEIHHO-BOCCTAHOBUTEIb-
HBIX HpOHCCCOB nu E)J'ICKTpO'XI/IMI/II/I;
- OCHOBHBIE IOJIOKEHHUS
COBPEMEHHBIX TEOpUi paCTBOPOB
AJIEKTPOIUTOB M HEIJIEKTPOIU-TOB;
OCHOBBI TEPMOXHMHUH, XUMHUECKOI
KHMHCTUKH,; OCHOBHBIC ITOJIOKCHUA
TEOPUHN KOMIUIEKCHBIX COEIMHEHUI
Baanern:

HaBbIKAMU HpOBeILeHI/ISI XUMU-
YECKOTO AKCIIEPUMEHTA, OCHOB-
HBIMU CUHTCTUUYCCKUMU U
aHAJIUTUYECKUMHU METOAaMU
MOJTyYeHUS M UCCIICIIOBAHUS
XUMHUUYECKUX BELIECTB U PEAKIIUM.

Ilpogheccuonanvuvie Komnemenyuu u UHOUKAMOPBL UX OOCHIUICEHUS

K-11

Crnoco0eH ucnoab30-
BaTh MeTObI 0TOOpa
MaTepuaJia, IpoBo-
AUTH TeOpeTHYEeCKHe
3aHATHS U Jadopa-
TOpHBIE padoTHI,
OCHOBBI yNIpaBJeHUs
npoueccom o0y4eHust B
o0pa3zoBaTeabHBIX
opraHu3anusx.

MK-11.1. TIpoBoaut
aHanu3 TpeOoBaHMIA
(ene-panbHBIX rocyaap-
CTBEHHBIX 00pa30oBa-
TEJNBHBIX CTAHJIAPTOB;
3HAeT OCHOBBI METO-
JIUKH TIPETIOIaBaHMs,
BUJBI U IPUEMBI
COBpPEMEHHBIX Tejia-
TOrHYECKHX TEXHO-
JIOTUH;

MK-11.2.
PazpabarteBaer u
pealn3yeT MporpaM-mbl

3HaTh:

coJiepKaHne HOPMATHUBHBIX
JIOKYMEHTOB, COJIep KaHUE
rOCyJIapCTBEHHOTO

CcTaHJapTa, AEHCTBYIOIIMX
MporpamMM U Y9eOHUKOB,
TEXHOJIOTMH 00yUEHHUS XUMUHU;
- COJIepIKaHue MPENOIaBAEMbIX
JUCITUILINH, TEOPUH M TEXHOJIOTUH
00yJeHMS 1 BOCTIMTAHHUS,
METO/TbI KOHTPOJIS, OIICHKH U
JIUATHOCTHKH PE3yJIbTaTOB
00y4YeHUST XUMUHY;

- coaepKaHue
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YUEOHBIX TUC-IIUILIHH B
paMKax OCHOBHOH
0011e00pa-3oBaTeabHON
MPO-TPaMMBI;

MK-11.3. [Tnanupyer
y4eOHbBIC 3aHATHUS U
CaMOCTO-ATEIBHYIO
paboTy yJamumxcs;
BiajeeT GopMaMu U
METOJIaMH 00Y4eHHs, B
TOM YHCIIe
BBIXO/ISIINMH 32 PAMKH
YUeOHBIX 3aHATHUIH:
MPOEKTHAS
JIeSITEIbHOCTD, J1a00-
paTopHbIe IKCIIepH-
MEHTBI, TPaKTUKa U
T.IL;

MK-11.4. BeictpanBaeT
WHIU-BHyaTbHbIC
00pa30-BaTeIIbHBIC
MapIIpyThl 1O
JUCIIUTUINHE,

IIK-11.5. Peanuzyet
MporpaM-Mbl Y4eOHBIX
JIUCIUI-IINH U
OIICHUBAET PE3YJIbTATHI
COOCT-BEHHOMH
JIeATEeIbHO-CTH.

MpOrpaMM M METOAMKY Mperoia-
BaHMSI XMMUH (B COOTBETCTBUU C
HanpaBJIeHHOCTHIO (TIpodunem)
MporpamMMBbl  OakajgaBpHara,
MarucTpaTyphbl; CUCTEMY 3HaHMH,
YMEHUI U KOMIIETEHUUI B
cootBercTBun ¢ PI'OC BO,
y4eOHBIMU TJIAHAMHU B PA00YNMHU
IIpOrpaMMaMH XUMHUYECKUX
JUCLHUIUINH;
- CHCTEMY MaTepUabHBIX CPEIICTB
oOydeHus 1 060pyHOBaHUS,
WCTIOJIb3YEMBIX JJIS IPETIOIaBaHHs
XMMHUH B TPOPECCHOHATBHBIX
y4eOHBIX 3aBE/ICHUSX;

- METO/IMKY COCTaBJICHUS YI€OHBIX
1 pabodnx MporpaMm 1o XUMHUU;

- IPUHIIHIIBI
TUTAHUPOBAHUS U yCIIOBUS
MPUMEHEHUS TPaIULMOHHbIX U
HETPaJUIIMOHHBIX TEXHOJIOTHIA
00y4eHHs: JIEKLIUH, CEMUHApPBI,
na0opaTopHbIC U MPAKTUUECKHUE
3aHSTHS, 329€Thl, JICIIOBBIE
UTPBI, MOZLYJIbHYIO CUCTEMY
o0y4eHus u Ip.;

- COBpEMEHHbBIE 1 MHHOBAIIMOH-HbIE
TEXHOJIOTHH IPENOoAaBaHus XUMUY;
- IPUHIIUIIBI YIIPABICHUS
poLeccoM O0YUEHuS;
- IPUHIMITEL 0TOOPa MaTepHaia JJs
WCIIOJIb30BaHMS B HAYYHO-
Ne1arorn4ecKoi JesaTeIbHOCTH.
Ymersn:
- oTOMpaTh yueOHBIN MaTepuan u
KOHCTPYHPOBATH COJICPIKAHUE B
COOTBETCTBHH 33IaHHBIMH LEJISIMU
U 3a/1a4aMU XUMHYECKOro 00paso-
BaHMUSI,
- UCTIOJIb30BaTh Pa3HOOOpa3HbIe
METOBI, (POPMBI, CPeICTBA
JIUarHOCTUKH, MOHUTOPWHTA,
KOHTPOJISI, U3MEPEHHUS M OLIEHKU
YUeOHBIX JIOCTHIKEHUH yUaIuxcs;
- IPOEKTHPOBATH 00pa30BaTEIb-
HBIH IpoLece ¢ MPUMEHEHUEM
COBPEMEHHBIX TEXHOJIOTUH,
COOTBETCTBYIOIIUX OCOOCHHOCTSIM
BO3PACTHOTO PAa3BUTUS JINUHOCTH;




OTIpeNeNATh Leib U
y4e0HO-BOCTIUTATEbHBIE 3a/[a4UH
U3y4YeHHs1 y4eOHOrO MaTepuana;

- COCTaBIISITh YIeOHBIC
MPOTpaMMBbI, TOCOOUS U IpyTHe
JTUIaKTUYECKUE MaTepHabl;

- OTOMpPATh XUMUICCKUN
SKCTIIEPUMEHT B COOTBETCTBHU C
1esiMu 00y9eHuUs ¥ yIeTOM
TEXHHUKH 0€30TIaCHOCTH €T0
MPOBEICHMUS;

- OCYIIECTBIISITH KOHTPOJIb 32
YCBOEHHUEM 3HAHUN U KOPPEKTH-
pOBaTh MPOIECC O0YUCHUS;

- ACTIONTE30BaTh Pa3HOOOpa3HbIE
METOABI, (HOPMBI, CPEeCTBA
JUATHOCTHKH,

MOHHUTOPHHTA, KOHTPOJIS,
WU3MEPEHHsI U OLEHKH JOCTHKCHUN
COTPYTHUKOB;

- UCTIONIB30BaTh Ha MPAKTHUKE
YMEHHSI B OpraHU3aIiH HAyYHO-
HCCIIEIOBATEIHCKOW PadOTHI U
paboThl B HAYYHOM KOJIIEKTHBE,
CIOCOOHOCTH PEaTM30BBIBATH
HOBBIE WJIEU U MTPOCKTEHI.
Baagers:

- COBpEMEHHBIMU UH(POPMAIHOH-
HBIMHU TE€XHOJIOTHSIMU,
croco0aMu OpueHTAINA U
po(heCCUOHAIBHBIX NCTOYHUKAX
nH(pOopMaIuu (KypHAIbI, CAITHI,
o0pa3oBaTenbHbIE TIOPTAIIBI);

- TEXHUKOU U METOJNKON XMMH-
YEeCKOT0 SKCIIEPUMEHTA,;

- MeToZaMu 0TOOpa MaTepuana u
OCHOBAaMH YIPaBJIEHUS MPOIECCOM
o0Oy4eHus;

- TEXHUKOU U METOJNKON XHUMH-
YEeCKOT0 SKCIEPUMEHTA C YUeTOM
0e301macHOCTH €TO

MPOBEICHHSL.

2. OHeHI/IBaHI/Ie BBINMOJHCHUSA NMPAKTUYCCKHUX 3aJaHui

4-6annabHas
IIKaJa
(ypoBeHb
OCBOEHMSI)

TToxa3aTenn

Kpurtepun




OTJINYHO 1.Tlomnota BeImosiHe- | CTyI€eHTOM 3aJaHue peleHo
(MOBBILICHHBIA | HUSA NPAKTHYECKOTo | camocToATenbHo. Ilpu  sToM  cocraBieH
YPOBEHD) 3aJlaHus; MIPABWJIbHBIN aJITOPUTM pELICHUS 3aJaHusl, B
2. CBOEBPEMEHHOCTb JOTHYECKUX PACCYyKICHHAX, B BBIOOpE
BBITIOJTHEHUS 33/1aHNUS; (GbopMyn1 M pelIeHnH HeT OLMOOK, MOJTy4eH
3. [TocienoBaTenbHOCTh | BEPHBIN OTBET, 3aJIaHuC peueHo
" PALMOHAILHOCTD | PAIMOHATIBHBIM CIIOCOOOM.
Xopomuio BBITIOJTHEHM S 3a/1aHUS; CryzneHTOM 3aJaHuE PELIEHO C MOJCKA3KON
(6a30BbIi 4. CamocTosTeNnpbHOCTE | OpenoaaBatens. Ilpu  »TomM  cocraBieH
YPOBEHB) peleHus; IIPABWJIbHBIN aJICOPUTM PELICHUS 3aJaHusl, B
5. U T.I. JIOTUYECKOM PACCYXJICHUU U PELICHUH HET
CYIIECTBEHHBIX OIIMOOK; MPAaBUIBHO C/IETaH
BBIOOp GOpMynT JIA  PEIICHHS; €CTh
00BsICHEHUE PEIIECHUs, HO 3a/laHHE€ PELICHO
HEPaLMOHAIBHBIM CIIOCOOOM WIIH JIOMYIIEHO
He OoJiee JTBYX HECYIIECTBEHHBIX ONIMOOK,
MIOJIy4€H BEPHBII OTBET.
VY noBneTBOpUTEND Crynentom 3aJlaHue pelieHo c
HO nojckaskaMu Tmpenoaasarens. I[lpu stom
(HOpOFOBLIfI 3aaHuC TOHATO IMPAaBUJIBHO, B JIOTHYCCKOM
YpOBEHB) pPacCyXJI€HUU HET CYIIECTBEHHBIX OLIMOOK,
HO JIONYUIEHBl CYIECTBEHHbIE OIIMOKH B
BbIOOpEe GopMynl HIM B MaTEeMaTHYECKUX
pacuerax; 3aJaHHe PEUICHO HE MOJIHOCTBIO
WX B 00IIIEM BHJIE.
Heynosnersopure CryneHToM 3a/laHue He pelIeHO.
JIBHO
(YpoBeHb He
chopMHpOBaH)
3. OueHnBaHNe 0TBETA HA IK3aMeHe
4-0annpHas 1IKana [TokazaTenu Kpurepun
(YpoBeHb
OCBOCHHS)
Otnu4HO 1. IlonHota wu3noxeHust | CTyIeHTOM JaH TMOJHBIA, B JIOTUYECKOM
(HOBBIHIGHHI)Ifl TEOPECTUUCCKOTO IIOCJIIEAOBATCIBbHOCTHU paSBepHyTBIﬁ OTBET
YPOBEHB) MaTepuana; Ha TIOCTaBJIECHHBIM  BONpPOC, TIJAE€ OH
2. TlonHOTa U | IPOJEMOHCTPUPOBANI 3HAHMS TpeaMeTa B
IIPaBUJIBHOCTD MOJTHOM o0beMe y4uyeOHOH mporpammsl,
peleHus JIOCTaTOYHO r1y0oKo OCMBICJIMBAET
IIPAKTUYECKOTO JUCLUILINHY, CaMOCTOSITENIBHO, "
3aJlaHus; HCYEpIbIBAIOIIIE OTBEYAET Ha
3. [IpaBUIBHOCTh W/WIIK | JOTIONHUTENBHBIE  BOMPOCHI,  MPUBOJUT
apryMEHTHPOBAHHOCT | COOCTBEHHBIE MpPUMEPHI MO MpodieMaTHKe
b U3JI0KEHUS | TOCTABJIEHHOTO BOIIpOCA, pemunn
(mocnenoBaTeNbHOCTD | MPEIIOKEHHBIE MPAKTUYECKUE 3a/1aHus 6e3
JIEUCTBUN); omn0oK.
Xopomuio 4. CaMOCTOATENBHOCTE | CTyeHTOM JaH pa3BEPHYTHIA OTBET Ha
OTBCTA; ITOCTaBJIEHHBIN

(6a30BbIi

BONIPOC, TAE€  CTYACHT




YPOBEHB)

VY 10BJIETBOPUTEIH
HO
(oporoBbIit
YpOBEHbB)

HeynosnerBopure
JBHO
(YpoBeHb He
chopMUpOBaH)

5. Kynerypa peun;
6. uT.m.

JEMOHCTPUPYET 3HAHUS, IPUOOPETEHHbIE HA
JEKLUMOHHBIX M CEMUHApCKUX 3aHATHSAX, a
TaKXe MOJyYEHHbIE [TOCPEICTBOM U3yUCHUS
00s3aTENIbHBIX Y4EOHBIX MaTepHAIOB IO
KypCy, JaeT apryMEHTHPOBAaHHBIE OTBETHI,
IIPUBOJUT NPUMEPHI, B OTBETE NPUCYTCTBYET
CcBOOOJIHOE  BJIAZICHHE  MOHOJOIMUYECKOU
pEUbl0, JIOTMUHOCTh U IOCIIEA0BATEIbHOCTD
orBera. OJHAKO JOIMYCKAeTCs HETOYHOCTh B
OTBETE. Pemnn IIPEJIOKECHHBIE
IPaKTUYEeCKHE 3aJaHusd C HeOOJIbLIIMMHU
HETOYHOCTSIMH.

Cryaentom JlaH OTBET,
CBUJIETEJILCTBYIOIINNA B OCHOBHOM O 3HAHUU
IIPOLECCOB  M3y4aeMOW  JUCLMILIUHBI,
OTJIMYAIOMIMKACS HEJO0CTAaTOYHON TITyOMHOU
U TIOJIHOTOW PpACKpBITUS TEMBI, 3HAHUEM
OCHOBHBIX  BOIIPOCOB  TeOpuH,  ciabo
c(OPMHPOBAHHBIMU  HAaBBIKAMU  aHAJIN3a
ABJIGHUM,  MPOLECCOB,  HEAOCTATOYHBIM
YMEHMEM  JaBaTb  apryMEHTHPOBaHHbBIE
OTBETHI u IIPUBOJIUTH IPUMEPBHI,
HE/I0CTaTOYHO  CBOOOJHBIM  BJIAJCHUEM
MOHOJIOTHYECKON peublo, JIOTMYHOCTBIO U

MOCJIEI0BATEIbHOCTBIO OTBETA.
JomyckaeTcsi ~ HECKOJbKO  OMIMOOK B
COZIepKaHUU OTBETa u pelIeHnn

MPAKTUYCCKUX 3aJaHuM.

CTy,Z[eHTOM JaH OTBCT, KOTOpLIﬁ COACPIKUT

pan CEPBbE3HBIX HETOYHOCTEH,
OOHApY)XMBAIOIIWNA HE3HAHHE MPOIECCOB
U3y4yaeMon MIPEAMETHON oOnacty,

OTJIMYAIOIIUICS HETrJIyOOKHUM PacKpPhITHEM
TEMbl, HE3HAaHHEM OCHOBHBIX BOIIPOCOB
TeopuH, Hec(HOPMUPOBAHHBIMH HABBIKAMH
aHanu3a SBJIEHUW, MPOLIECCOB, HEYMEHUEM
aBaTh apryMEHTHUPOBAHHbBIC OTBETHI,
CJ1a0BIM BJIaJiCHUEM MOHOJOTHYECKOM
peuybl0,  OTCYTCTBUEM  JIOTUHYHOCTH U
MMOCJIEOBATEIbHOCTH. BriBogsl
MMOBEPXHOCTHBI. PemieHne MmpakTUYeCKuX
3aJlaHUl HE BBINIOJIHEHO. T.e CTYNEeHT He
CIoCOOCH OTBETUTh HA BOMPOCHI JaXKe MPHU
JIONIOJTHUTENBHBIX ~ HABOJAIIMX  BOIPOCAX
MPEINoJaBaTesl.




4. ONEHOYHBIE CPEACTBA JJIAA TEKYIIEI'O KOHTPOJISA
YCHEBAEMOCTH, MIPOMEXYTOYHOMN ATTECTAIIUU 110 UTOT'AM
OCBOEHMUSA JUCIIAITJIMHBI

IHNPAKTHYECKHUE 3AJAHUSA

BOITPOCBI K CEMUHAPCKOMY 3AHATHUIO Ne 1

IInan 3anaTHdA:
1. [IpenMeT AUCIUTIITUHBI «XUMHUYECKHUE OCHOBBI OMOJIOTUYECKUX MTPOIIECCOBY.
2. OcoOeHHOCTH )KUBOM MaTEpUH.
3. KieTka, kak CTpyKTypHas U (yHKIIMOHATIbHAS €IUHUIIA )KUBOTO OpraHU3Ma
4. OcoOEHHOCTH MOBEICHUSI OPraHUYECKUX COSANHEHHUH N VIVO.
5. OcoOeHHOCTH TIPOTEKAHHS IIPOLIECCOB N VIVO.
6. MeTozb! nccne1oBaHus IPUPOAHBIX COSAMHEHHH.

3AIAYH 1151 PEIIEHNS
1. Pa3Mepr KJIE€TOK U UX KOMIIOHCHTOB

a) Ecim yBemuunth kietky B 10 000 pas (Takoe yBenuueHuEe OOBIYHO JOCTHTACTCS B
AIIEKTPOHHOM MHKPOCKOIE), TO Kakoro pasmepa oHa crtana Obl? Ilpenmonokurte, 4TO BBI
paccMaTpuBaeTe «TUUYHYIO» 3YKapHOTUYECKYIO KIETKY C 1naMeTpoM 50 MKM.

6) Eciu BBl paccMaTpuBaeTe MBIILIEYHYIO KJIETKY (MHOLIUT), CKOJIBKO B HEHl COAEpKUTCS
Mosiekyn aktuHa? (CumTaiite, 4yTo KieTka umeeT chepuueckyro popmy M He colepKUT HUKaKUX
JPYTUX KOMIIOHEHTOB; MOJEKYJbl aKTHHAa UMEIOT chepuyeckyro ¢opmy U auamerp 3,6 HM;
oGbeM cdepsi paseH (4/3)nR3))

B) Ecniu BbI paccmarpuBaeTe KJIETKY MEYEHH (TeMaToLUT) TaKUX K€ pa3MepoB, CKOJIBKO B
HEl MOXeT cojiepKaTbesi MUTOXOHpuii? (CunTaiiTe, 4TO KieTKa UMeeT chepuueckyro Gpopmy H
HE COJIEPKUT HHUKAKUX APYTUX KOMIIOHEHTOB; MUTOXOHAPUU HMEIOT cepudeckyo ¢opMmy u
quametp 1,5 MKM.)

r) ['moko3a CiIyXUT OCHOBHBIM HCTOYHHMKOM OJHEPrUU Jisi OOJBIIMHCTBA KJIETOK.
[TpuHMMast BHYTPUKIETOYHYIO KOHIIEHTPAIMIO IIIOKO3bI paBHOM 1 MM (T. e. 1 MuumuMonb/n),
paccuuTaiTe YMCIO MOJIEKYJ] IUIIOKO3bl, COJEpXAIIMXCA B HAIlEW TI'MIIOTETHYECKON
IYKapHOTHUECKON KieTke (cepudeckoit popmbl). (Hucmo ABoraapo, paBHOE YUCITY MOJIEKYI B |
MOJI€ HEMOHU3UPOBAHHOTO BEIIECTBA, COCTaBisAeT 6,02- 1023.)

2. Komnonents! kierku E. coli.

Knerku E. coli umeror ¢popmy mmunuHapa BeicoTol 2 MKM 1 quameTpoM 0,8 MkM. O0bem
LATHH/Ipa BEIMHCIseTcst Ho opmyste TRh, rae h — Beicota mumuapa.

a) CxompKO BecHT ojiHA KieTka E. COli., eciau ee TUIOTHOCTH (B OCHOBHOM 3a CYET BOJIbI)
paBHa B cpeaHem 1,1- 10% r/n?

0) TommuHa 3amUTHON KieTouHo# oOomouku E. coli. paHa 10 um. Kakyio momo (B
MpOIIeHTax ) o01ero oobemMa 6akTepruu COCTABISAET KIETOUYHAS 000JI09Ka?

B) E. coli. ObicTpo pacTeT W pa3MHOKAeTCs Oiarogaps TOMY, 4TO B €€ KIIETKE
npucyrctByeT okoino 15000 chepuueckux pubocom (mmamerp pubocoMbel 18  HM),
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OCYIIECTBISIOMMX cHHTe3 OenkoB. Kakas yacTe o0miero oobeMa KIETKU NMPUXOIAUTCS HA JI0JIIO
pudocom?

3. 'enernueckas undopmanus B THK E. coli.

Conmepxamasica B JIHK renermueckas uHpoOpManus OnpeAensercs JUHEHHOM
IIOCJIEI0BATEIBHOCTRIO KOAUPYIOIIMX €AWHMIL, Ha3bIBa€MbIX KojoHamHu. Kaxiplii KoJOH
npescTaBisieT co0oil crenuduyeckyro IMOCIe0BaTeIbHOCTh TPeX HYKJICOTHIOB (Tpex mnap
Hyks1eoTH10B B aByxuenodeynHoi JJHK) u cooTBeTcTBYeT 0IHOMY aMHUHOKHCIOTHOMY OCTaTKy B
6enke. JIHK E. coli. umeer odenb OOJBIIYI0O MOJSIPHYIO MacCy — OKoio 3,1 10° r/mous.
Cpenusiss MoJspHas Macca Iapbl HYKJICOTHIOB paBHa 660 1/MOJIb, a BKJIAJl KaXKIOW Iapbl
HYKJIeoTH10B B JyinHy Mojekynbl JIHK coctasnsier 0,34 uwm.

a) Ucnonw3ys 3tu ganuble, paccuutaite puHy mosekyiasl JJHK E. coli. CpaBuure anuny
monexyisl JJHK ¢ pasmepamu kinetku (3amaqa 2). Kakum o6pazom /IHK nmomemaercs B kinetke?

0) IloxgcumraiiTe, yeMy pPaBHO MAaKCUMAJIBHOE YHUCIIO OEIKOB, KOTOPOE MOXKET OBITh
3akoaupoBano B mojiekyse JTHK E. coli, eciu mpeamnonoxuts, 9ro OenKkoBas MOJIEKyJa COCTOUT
B cpenHeM u3 400 aMUHOKHUCIIOT.

4. BbicTpbIii TPAaHCOPT B aKcoHax. HellpoHbl MMEIOT JJIMHHBIE TOHKHE OTPOCTKH,
Ha3bIBa€Mble aKCOHAMHU. AKCOHBI O00€CleYMBAaIOT Iepeladyy CHUTHaJla B HEPBHOM CHUCTEMeE
opranusma. HekoTopble akCOHbI MOTYT IOCTUTaTh JJIUHBI O 2 M, HAIPUMEP AKCOHBI, OTXOALINE
OT CIIMHHOT'O MO3Ta U 3aKaHYMBAIOIIMECS B MBIIILAX NalbIEB HOT. ManeHbKHUe 3aKIIOUYEHHBIE B
MeMOpaHy YacTHIIbI, IEPEHOCAIINE BaXKHBIC i1 pabOThl aKCOHOB BEIIECTBA, ABMXKYTCS BJOJIb
MUKpPOTPYOOUEK LHUTOCKENeTa OT LIEHTpa KIETKH 10 OKOHYaHUM akcoHOB. Eciu cpenHioro
CKOPOCTh JBMKEHMSI YaCTUIbl MPUHATH PaBHOM | MKM/C, TO CKOJIBKO BPEMEHHU IOHAJ00UTCS
Takol yacTuue (Be3uKyIe), YTOObl MPOUTH OT LIEHTpa KJIETKH B CIMHHOM MO3I€ 10 OKOHYaHUS
aKCOHa B Majblax HOTr?

5. Buramun C: oTsiMyaercsi JIM HMCKYCCTBeHHbIH BUTaAaMHH C 0T HATypaJbHOro?
Hexotopsie mocTaBmuku OOOTAIIEHHBIX BUTAMUHAMHM THUIIEBBIX MPOAYKTOB 3asBIISIOT, YTO
BUTAMMHBI, TMIOJYYEHHbIE M3 MPUPOJHBIX HCTOYHHKOB, TIOJIE3HEE /I 3J0pPOBbS, YEM
CHUHTE3WPOBAaHHbIE UCKYCCTBEHHBIM MyTeM. Hampumep, cuutaercs, yTo yncras L-ackopOuHOBas
kucnota (ButamuH C) W3 IJIOJIOB IIWIIOBHUKA TOJIE3HEE YHMCTOM L-acKOpOMHOBOM KHUCIOTHI,
CHUHTE3UPOBAHHONW HAa XMMHMUYECKOM MPOM3BOACTBE. Paznmuuarorcst NM BUTAMUHBI U3 ITHX JIBYX
MCTOYHUKOB? MOJKET JTU OPraHu3M pa3IndUTh BUTAMUHBI U3 Pa3HBIX UICTOYHUKOB?

6. AKTMBHOCTBH JIeKAPCTBEHHBIX BelIeCTB M CTepeoXuMHUsl. B HEKOTOpBIX ciydasx
KOJINYECTBEHHBIE PA3NIUYUsl B OMOJIOTHYECKOW aKTHBHOCTH JIBYX 3HAaHTHOMEPOB OJHOTO U TOTO
K€ BEIIeCTBA BBIPAKEHBI JOCTaTOYHO CHiIbHO. Hampumep, D-m3omep wu3omporepeHona
(mpuMeHsieTcsl IpU JIETKUX TMPUCTYIMaX acTMbl) JEUCTBYET B KayecTBE OPOHXOPACHIMPSIOIIETO
cpeactBa B 50-80 pa3 cuibHee, yeM L-u3omep. YkakuTe XHUpadbHBIH LEHTP B MOJIEKYJe
u3onporepenona. [louemy aBa »HaHTHOMEpa TaK CHUJIBHO Pa3IMYalOTCS MO OHOIOTMYECKOM
aKTUBHOCTH?

OH
| H H

HO (|:—CH2—N—C—CH3
H CHs

HO

7. JleficTBHe JIEKAPCTBEHHBIX NpenaparoB U ¢opma moaekya. Heckonbko jieT Hazafq
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nBe (upMBl BBIMYCTHJIM B TMPOJAXY Mpermapar IOj TOPTOBBIMH HAa3BaHUSMH JIEKCEAPUH H
oenzenpuH. CTpykTypHas (GopMylia 3TOro BEelIecTBa MPUBECHA Ha PHUCYHKE.

Ho ¢wusmueckum cBoiictBam (comepxkanuto C, H um N, Temmeparype miaBiieHus,
pacTBOPUMOCTH U JZIp.) 00a mpemnapara HASHTHYHBL. TeM HEe MEHee pPEeKOMEHJOBaHHAas J03a
JIeckceapuHa (OH J0 CHUX IMOpP BBITYCKAETCS) COCTaBIsIa 5 MI/CYT., a PEKOMEHIIOBaHHAs /1032
OcH3enpuHa (CHAT C TPOM3BOJCTBA) ObUTa BABOE BbINIE. Takum oOpa3oM, IS JOCTHIKCHHS
OJIHOTO U TOTro e ¢usznojgorndeckoro 3pdexra 6eHseapuHa Tpedyercs ropaszno OombIe, Yem
nekcenpuHa. OObSICHUTE 3TO KKYIIEECs MPOTUBOPEYHE.

N

8. CTrponTe/ibHbIe 0J10KH CJI0KHBIX OMOMOJIEKY.I.

Ha pucynkax mokasaHbl CTpyKTypa HaumbOojee BaKHBIX KOMIIOHEHTOB CIIOXHBIX
OMOMOJIEKYN. YKaKUTE CTPOUTEIbHBIE ONOKHU, U3 KOTOPHIX COCTOST TPU M300paKEHHBIC HUXKE
BakKHbIe OuWoJIOrMYecKne OWOMOJNEKyNbl (MOKa3aHbl B HMOHHOM (hopMe, COOTBETCTBYIOIICH
¢dusnonornueckomy 3HaueHuio pH).

a) I'yanosuntpudochar (GTP) — sHepreruuecku 6orarast MOJIEKYIa, HyKJICOTHI,
Bxosmuid B cocrtaB PHK:

B) MeTtankedanvH (3HKepalInuH, CoAepKaIIUi B MATOM MMOJI0KEHUN METHOHHH) —
MIPUPOJHBIN ONKUAT MO3Tra:

11
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/N f

9. Onpenesnenne CTPYKTYPbI OMOMOJIEKYIbI.

W3 wMbIim KpoJjwka BBIACTWIN HeusBecTHoe BemlectBO X. Ero crpykrypa Obuia
YCTAaHOBJEHAa Ha OCHOBAHMUU CJEIYIOIIMX HAOMIOJEHUH M OSKCIEpUMEHTOB. Pe3ynbrarhl
KauyeCTBEHHOI'O aHalK3a IOKa3ajdHh, YTO BELIECTBO COACPKHUT TOJBKO YIIEpPO, BOJIOPOA H
Kkucinopol. B3BemeHnHblii oOpasen BemiecTBa X ObLUT MOJBEPTHYT MOJTHOMY OKHCICHHIO, TOCTE
yero omnpezeneHsl konnuecTBa oopazoBasmuxcs HyO u CO,. Mcxons U3 TaHHBIX 3TOTO aHaIHM3a
ObUIO clenaHo 3akirodeHue, yto maccoBas nongs C, H u O B BemectBe X cocTaBiseT
cootBerctBeHHO 40,0, 6,71 n 53,29%. MonekynsapHas Macca BemiecTBa X B COOTBETCTBUM C
JAHHBIMA ~MAacC-CIICKTPOMETpPHH  OKaszanach paBHoi 90,0 a.e.m. Merox wuHppaKpacHOH
CIIEKTPOCKOIIMM TOKa3ajl, 4YTO B MoJIeKyle X €CThb OJHa JBOMHas CBsA3b. BemecTtBo X Jerko
pacTBopsieTcs B BoJie, 00pa3ys Kuciblid pactBop. [Ipu rccnenoBanum 3TOro pacTBopa ¢ HOMOIIbIO
NOJIIPUMETpa ObUIO YCTAHOBIIEHO, YTO X 001a/1aeT ONTUYECKONW aKTUBHOCTBIO.

a) OmnpenenuTe SMIUPHUECKYIO U MOJIEKYIAPHYIO GOopMybl X.

06) HapucyiiTe BO3MOXHBIE CTPYKTYpbl BemlecTBa X, KOTOpbIE YIOBIETBOPSIH ObI
MOJIEKYJISIPHOUM (hopMylie ¥ UMENU OJHY JIBOMHYIO CBs3b. PacCMOTpHUTE TOJBKO JHMHEHHBIE TUIH
pa3BeTBICHHBIC CTPYKTYpHI, HE TMPUHUMAsI BO BHUMAaHUE ITUKINYECKHE CTPYKTYphl. YUTHUTE, 4TO
aTOMBI KUCJIOPOa ¢ TPYZAOM 00pa3yroT CBSI3U MEX1y COOOM.

B) Kakoe 3HaueHue /it CTpYKTYpbl MOJIEKYJIbl UIMEET ONTHYECKas aKTUBHOCTh BEIECTBA?
Kakue cTpykTypbl, IpesioKeHHbIE BaMH B IyHKTE (0), COOTBETCTBYIOT ATOMY HAOIIOACHUIO?

r) Kakoe 3naueHue mjisi CTpyKTYpbl MOJIEKYJIBI UMEET TOT (PakT, 4TO MPU PACTBOPECHUU
BelecTBa X oOpasyeTcst Kuciblii pactBop? Kakue cTpyKTypbl, MPEANOKEHHbIE BAMU B MYHKTE
(0), COOTBETCTBYIOT 3TOMY Ha0II0IeHUI0?

n) KakoBo crpoenue BemiectBa X? COBMECTUMO JIM CO BCEMH MMEIOIIUMUCSA JaHHBIMHU
CYILIECTBOBaHUE HECKOIBKUX CTPYKTYp?

BOITPOCBHI K CEMUHAPCKOMY 3AHATHUIO Ne 2

Ili1an 3angTHA:
1. Amunokucnotsl. Knaccudukanus. Ctpoenue.
2. OCOOEHHOCTH CTPOEHUS 0.-aMHUHOKUCIOT. [IpoTenHOreHHble aMUHOKHCIIOTHI.
3. 30371eKkTpuieckas TOYKa aMUHOKHCIIOT.
4. MeTOo1bl HCCTIEIOBAHUS AMUHOKHUCIIOT.
5. OcoOeHHOCTH MPOTEKAHMS MPOIECCOB IN VIVO ¢ ydacTHEM aMHHOKHUCIIOT.

12



3AJIAYU JJIS1 PELLEHUSI

1. MonHbIe (hopMBI aTaHUHA

AJaHWH — TBYXOCHOBHAS KUCIIOTA, CIOCOOHAs IPETEePIIeBaTh IBE PEAKIIHH TUCCOIHAIIHN
(3Havyenust pKur cm. B Tadi. 3-1).
a) [Tonp3ysck mpuUBeIeHHON HIDKE CTPYKTYPOH YaCTHYHO ITPOTOHUPOBAHHON (POPMEI ananumna,
n300pa3uTe XUMHYECKYIO CTPYKTYPY IBYX ApYyrux (opM ajnaHuHa, MpeoOiagaloniix B BOAHOM PAacTBOPE:
MOJTHOCTHIO MPOTOHUPOBAHHYIO M MOJTHOCTHIO ACTIPOTOHUPOBAHHYIO (DOPMBEI.
)
o |

HyN—— CH—C—0°

CH;

Kakas u3 Tpex opM NpUCYTCTBYET B HAUOOJBIIICH KOHIICHTPAIMH B PACTBOPAX CO CICTYIOUTUMU
snauenusmu pH: 6) 1,0; B) 6,2; 1) 8,02; 1) 11,9?

2. A0co1i0THasA KOHGUTypanusi HUTPY/JIMHA

Kakyto xougurypanuto (D wmu L) mmeeT BeIeneHHBIN U3 apOy3a MUTPYILTHH, PopMyia KOTOPOTo
npuBeieHa Ha pucyHke? [losicHuTe CBOIl OTBET.
CH,CH,CH;NH——C——O0H

®
H i C et NH,, o}

)

Ol
(@]
O

3. Pa3nesieHne aMMHOKHCJIOT METOIOM HOHOOOMEHHOM XpoMaTorpagumn

AHanmm3 cMecH aMUHOKHUCIIOT HAUYUHAIOT C Pa3/IeieHus 9TOH CMeCH Ha KOMIIOHEHTHI C TIOMOIIIBIO
MOHOOOMEeHHOH xpomarorpaduu. [Tocne HaHeCeHUs Ha KOJIOHKY C KATHOHOOOMEHHON CMOJIOH,
conepikarieit rpymibl —SO3 (pHUC.), aMUHOKUCIIOTHI JIBMXKYTCS BHU3 HO KOJIOHKE C Pa3HOM CKOPOCTHIO,
MOCKOJIbKY Ha MX JIBM)KEHHE OKa3bIBAIOT BIMSIHUE JIBa (pakTopa:

1) mputspkerne Mexxay —SO; rpynaMu HOCUTEIS M OJIOKUTENBHO 3apsSKEHHBIMU
(GYHKIMOHAILHBIMU TPYMIIAMH AMHUHOKHUCIIOT; 2) THAPOPOOHBIE B3aUMOICHCTBHS MEXTy OOKOBBIMH
HEMsIMH aMUHOKHUCIIOT U CHIIBHO TUAPOPOOHOHN MOIMCTHPEHOBOM OCHOBOM HOocuTes. JIist Kamon u3
NPUBEACHHBIX HIKE ITap aMUHOKHUCIIOT OIPEeNNTe, Kakas aMUHOKHUCIIOTa OyJeT CXOIUTh ¢ KOJIOHKU
TIePBOM MpY MPOMBIBaHWHN KOJIOHKH Oydepom ¢ pH 7,0.

a) Asp u Lys 0) Arg u Met

B) Glu u Val r) Gly u Leu 1) Ser u Ala
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® GOABLIOH CyMMapIIBI (IONOXHUTCALILIA 3apsi
@ cyMMapHBIH MONMOXHTENbHLIH 3apsl

® cymmapHbli OTpHUATEbHBIT 3apsAn

® GosbIIOI CYMMapHBIi OTPHIATCABLHBIN 3apsil

grrme
= ol
- S|
= i
= = b
. —_ =S
= 4
< ‘»’&{)
. Y \S
NOJUMCPHBIE 1APHKN 4 “
€ OTPUIATEILHO 3APHKCHITBIMA el

(byHKUHOHAILHBIMK FPYIINaMy

Cmecn 6eIKOB HAHOCST 11a KOJIOHKY
€ KaTnonooOMeHHHKOM.

Ckopocti npoxoxenns 6¢1Kon cKkBo3b
KOJIOHKY 3aBMCHT OT HX 3apsia 1
3navenus pH. B cayuae
KaTHonoobmeHHoit xpomatorpadun
GhicTpee BCEro CXOAT ¢ KonoHku 6enkw ¢ 1
MAKCHMAJTbHBIM CYMMaPHBIM
OTPHITATEILHBIM 3aPSUIOM.

Honoobmennas xpomatorpadpus

4. O003Ha4YeHHe CTEPeON30MePOB N30 IeHIINHA

CrpykTypHas popMyiia aMUHOKHCIIOTHI M30JIEHIIMHA H300paskeHa HIDKE.

o
COO

CH;
a) CKOJIBKO XUpaIbHBIX LIEHTPOB UMEET MOJIEKYJIa N30JICHIIHA?
0) CKOIIbKO ONTHYECKUX U30MEPOB MOXKET OBITh Y M30JICHITMHA?
B) Hapucyiite npoctpancTBeHHbIE (hOPMYIIBI IUTS BCEX ONTHYECKHX H30MEPOB U30JICHIINHA.

5. CpaBHenne 3Havyennii pK, ajlanuHa ¥ noJiMaJIaHUHA

KpuBas TuTpOBaHMA aMUHOKHCIIOTHI aJlaHMHA OTPaXaeT HaJW4YWe JBYX HOHHU3UPYEMBIX
(yHKIMOHANBHBIX Tpynn ¢ pK, 2,34 u 9,69, 4T0 OTBEYaET COOTBETCTBEHHO MOHU3AINH KapOOKCHIBHON H
MIPOTOHMPOBAaHHOW aMuHOrpynmnbl. KpuBble TUTpOBaHUS U-, TPU- M OJIMIONEHNTHAOB allaHWHA TaKkKe
JEMOHCTPHUPYIOT HAJIW4YUE TOJBKO JBYX HOHH3UPYEMBIX TPYI, XOTd WX OKCIEPUMEHTAIHHO

omnpenesneHHble 3HaueHus pK, ommyuatorcs ot pK, QyHKIMOHANBHBIX TPy alaHuHa (CM. TalJL.).
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AMUHOKHUCIJIOTa U MENTH]L pKy pK,

Ala 2,34 9,69

Ala-Ala 3,12 8,30
Ala-Ala-Ala 3,39 8,03
Ala-(Ala),-Ala, n > 4 3,42 7,94

a) Hapucyiite crpykryphyto hopmyny Ala-Ala Ala. Ykaxure GpyHKIIHOHATBHBIE TPYIIIBI B 3TOM
MOJIEKYJIe, KOTOPBIM COOTBETCTBYIOT pK; 1 pKo.

0) [louemy ¢ mobaBIeHNEM KaXKIOTO CIEAYIOMIEr0 OCTaTKa ananuHa 3Hadenne pK; Bo3pacraer?

B) [Touemy ¢ moGaBiIeHHEM KaKI0TO CIIEAYIOIIETO OCTaTKa ananuHa 3HaueHue PK, camxaercsi?

6. Pasmepsnl 6es1koB

Uemy npuOIM3UTEIHHO PaBHA MOJICKYJISIpHAS Macca Oelika, COCTOSIIEero U3 682 aMUHOKHUCIOTHBIX
OCTaTKOB, COCIMHCHHBIX B €JIMHCTBEHHYIO MOJHUITCITHAHYIO [ICTh?

7. Yucsio octaTkoB TpuNTOogaHa B ObIYbeM CHIBOPOTOYHOM ATbOYyMHHE

KonuuecTBeHHBIN aHAIM3 aMUHOKHUCIIOT ITOKa3ajl, YTO ObIUUi ChIBOPOTOUHBIH anbOymMuH (BCA)
coaepxur 0,58% (o macce) tpunrodana (M, = 204).

a) Paccunraiite MEUHIMaNBHYIO MOJIEKYIsIpHYIO Maccy BCA (T. e. cumraiite, 9TO B MOJIEKYJIe
0eIKa cColepKUTCS TOJNBKO OJIMH OCTaTOK TPHIITO(daHa).

0) B cooTBeTcTBHH C pe3ynbpTaTamu renbPribTpanuu Monekyssipaas Mmacca BCA pasra 70 000.
CKOJIBKO OCTAaTKOB TPHUIITO(aHa COJICPKHUTCS B €r0 MOJIEKYJie?

8. Onpeuene}me mocjea0BaTe/JbHOCTH NMenTHAA Heﬁ3HKeq)aHHHa, BbIJACJICHHOI'O M3
MoO3ra

W3 HOpManbHOM MO3roBOil TKaHW ObUIa BbIAEIEHA IpyMIa MENTHIOB, BIMSIOIIMX Ha Nepeaady
HEPBHOIO UMITYJIbCa B HEKOTOPBIX OT/AENaX MO3ra. JTH NENTHAbl Ha3bIBAIOT OMHMOMIAMH, IOCKOJIBKY OHH
CBSI3BIBAIOTCS CO CIENM(PUISCKUMHU PEHENTOPaMH, ¢ KOTOPBIMH TaKK€ CBS3BIBAIOTCS OMHUATHI (AIKAaJIOW/IbI
ONMyMa), Takhue Kak MOpGHUH M HaJOKCOH. TakuM 0Opa3oM, OMMOUABI UMUTHPYIOT HEKOTOpPhIE CBOWCTBA
onuaToB. HekoTopble yueHble paccMaTPUBAIOT TH BEIIECTBA KaK COAEpKAIlUecs B MO3re COOCTBEHHEIC
cpeactBa o0e30onmBaHus. Vcrmonb3ysi NpUBENEHHbIE HIKE JaHHbBIE, ONPENENIUTe aMHUHOKHCIOTHYIO
MOCJIeJ0BAaTENFHOCTh onuonaa JjeiddHkedannHa. OObSICHUTE, Kak IPEUIOKCHHAs BaMH CTPYKTypa
corjacyercs ¢ KaXIbIM U3 pe3yJbTaToB (a-B).

a) Ilomuerit ruapomm3 mox neiicteBueM 6 M HCI mpu 110 °C ¢ mociienyroommMm aHaIH30M
AMHUHOKHUCIIOT roka3an Hanudue B cmecu Gly, Leu, Phe u Tyr B MmossipHoM cootHommerun 2 @ 1:1: 1.

0) XpomartorpaduyecKuil aHanM3, MPOBEIACHHBIN TMociie o0paboTku mentupa 1-drop-2,4-
JUHUTPOOEH30JI0M M TIOJHOTO THIPOJIM3a, BBIABWI Hanmuyue 2,4-TUHUTPOPEHWIBHOTO IPOM3BOJHOTO
Ttupo3uHa. [Ipr 3TOM cCBOOOIHOTO THPO3WHA 0OHAPYKEHO HE OBLIO.

B) IlomHoe pacuienyieHne menTHAa NOA JACHCTBHEM IIENICMHA W TMPOBEACHHOE 3aTeM
Xpomarorpapuyeckoe pasjielicHie MOKa3ald HAJMYUe JAUNCNTH/Ia, cojaepaiero octatku Phe u Leu, u
tpunenTuaa, conepxxaiero Tyr u Gly B cootHoteHuu 1 : 2.

9. CTpyKTYypa NOJUNENTHIHOr0 aHTHOMOTHKA,BbIIeIeHHOTr0 U3 Bacillus brevis

DKCTpaKThl, TMOJy4YeHHbIe U3 OakTepuanbHOW KynbTypsl Bacillus brevis, comepxar mnenrtun,
obmamaronuii CBOMCTBAMH aHTUOMOTHKA. DTOT TIENTHI 00pa3yeT KOMIUIEKCHI ¢ HOHAMH METaJUIOB H, I10-
BUAMMOMY, HapyllaeT CHCTEMY HOHHOTO TPAaHCIOPTa 4Yepe3 KIETOYHYI0 MeMOpaHy y APYIHX BHIOB
OakTepuii, 9YTO MPUBOIUT K WX TuOenu. CTPYKTypy MENTHIA YCTAHOBWIM HA OCHOBAaHHMHW ITPHBEICHHBIX
HIDKE Pe3yNbTaToB.
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a) [lomHBI KUCIOTHBIA THUAPOIU3 TOJNHUIENTHAA C TOCIEAYIONIMM aHAIM30M aMHHOKHCIOT
IIPOJIEMOHCTPUPOBA HAJIHM4YHe OSKBUMOIAPHBIX KoiawmuectB Leu, Orn, Phe, Pro m Val. Orn - »t10
COKpalIeHHOe O0003HAYCHWE aMHHOKUCIIOTHI OpPHHTHMHA, HE BCTpeuaromieiics B Oenkax, HO
MPUCYTCTBYIOIICH B HEKOTOPHIX menTuaax. OpHUTHH UMEET TaKyI0 CTPYKTYPY:

H
® o
HsN——CH,——CH,——CH,—C——C00
®
NH5

0) MonekynspHast Macca MenTHAa OKa3ajach mpubimmsuTensHo pasHa 1200.

B) Ilentun He moxaBeprayics THAPOAN3Y NpU 00paboTke PepMeHTOM KapOOKCHIEHTHAA30i. JTOT
(epMeHT KaTalM3upyeT OTiIeruieHne To0brx C-KOHIEBBIX OCTaTKOB, 32 WMCKIIOYEHHEM ocTaTka Pro, a
TaKXe 3a MCKIIOYEHHUEM TeX CIy4aeB, KOT/la OCTaTOK M0 KaKOH-TMOO0 MpUYHHE HE COACPIKUT CBOOOIHON
KapOOKCHIIBHOM TPYIIITHL.

r) O6paboTka ucxomHoro mentuna 1-GTop-2,4-THHUTPOOEH30JI0M C TOCIETYIOIIAM ITOJHBIM
THIPOJIM30M U XpOMAaTOrpaprueCKUM pa3AeicHuEM MOKa3ald HAIMYKAE TOJIBKO CBOOOTHBIX aMUHOKHCIIOT
Y TIPOM3BOTHOTO CIIEAYIOIIETO CTPOCHHUSL:

NO,
H
e
O.N NH——CH,— CH,—CH,—C——C00
ONH,4

(ITonckazka: yurute, 4To 2»4-mTMHATpOGEHUIBHAS TPYIa MPUCOSTUHEHa He KaK OOBIYHO K a-
aToMy
a30Ta, a K aMHUHOTPYTIIIe OOKOBOM LIETH. )

n) YacTWuHBIA TUAPONU3 TMENTHAA, XpoMmarorpaduveckoe pas3jielieHHe IPOIYKTOB M UX
aMI/IHOKI/ICJ'IOTHHﬁ aHaJIn3 BbIABUIIN HaJIN4YUEC an- n TpI/IHeHTI/II[OB CJ'IC)IYIOHICFO CTpOGHI/IH
(aMI/IHOKOHLleBble OCTATKHU BCCra pacCroJIOXCHbI CJ'IeBa)I

Leu—Phe Phc—Pro Orn—-Leu Val-Orn,
Val-Orn-Leu Phe-Pro-Val Pro-Val-Orn.

I/ICHOJ'IBBYH AAaHHYHO I/IHq)OpMaLII/IIO, OMpeaACIUTC AaMHUHOKHCIOTHYHO IIOCICAOBATCIBHOCTD
IICIITUIHOTI' O aHTI/I6I/IOTI/IKa. HOHCHHTC Balllu paccymz[eﬂml. OGT)SICHI/ITC, KaK Hpezmon(eHHa;{ BaMUu
CTPYKTYpa COrjacyeTcCs CO BCCMU SKCIICPUMCHTAJIbHBIMU JaHHBIMU.

BOIIPOCHI K CEMUHAPCKOMY 3AHSATHUIO Ne 3
IlnaH 3anaTHA:

1. benku. Knaccugukanus. Crpoenue.

2. [lepBuuHas CTpyKTypa NENTUAOB U OEITKOB.

3. BropuuHas cTpyKkTypa NenTUa0B U OEJIKOB.

4. TpeTuyHas ¥ Ye€TBEPTUYHAS CTPYKTYypa OEIKOB.
5. MeToapl uccienoBaHus CTPOCHUS OCIIKOB.

6. MeTobl CUHTE3a OEITIKOB.
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3AJIAYHU JJIS1 PELLEHUSI

1. CBolicTBa menTHAHOMNM CBA3H

[Ipu peHTreHOCTPYKTypHOM aHanm3e Kpuctaumdeckunx nentunoB Jlaitnyc [lommar m PoGept
Kopu o6Hapyskuiu, uto cBssb C—N nentuanoit rpynnsl no auHe (1,32 A) 3aHumaeT nmpomexyTouHoe
nonoxenue Mexay Turmuunabivu onuHapasiME C—N (1,49 A) u aeoitasimu C=N (1,27 A) cazamu. Kpome
TOTO, OHM YCTAHOBWJIM, YTO TIETITUIHAS TPYIIa UMEET IIOCKYI0 KOH(PUTYypaluio, T. €. BCe YeThIpe aToMa,
npucoeauHeHHbie Kk C—N-rpymme, gexaT ¥ OJHOH TIIOCKOCTH, IPUYEM JBa aTOMa yriiepoia, CBI3aHHbIE C
C-N-rpynmo#i, Bcerma HaxXoIATCS B mMpaHC-TIONOXKEHUH TIO OTHOIIEHHIO IPYyT K Ipyry, MO pa3HbIe
CTOPOHBI OT NMENTUAHOM CBSI3U.

a) Kakoil BBIBOJ OTHOCHUTENHHO MPOYHOCTH M KPATHOCTH MENTHIHOW CBS3H (SBISETCS M OHA
OJIMHAPHOM, TBOMHOM WK TPOHHOM) MOXKHO CJeNIaTh, UCXOS U3 €€ JITUHBI?

6) Uro MOXHO CKa3aTh O BO3MOXKHOCTH BpaiieHus: BOKpyr nenTugHoi C—N-cBs3n Ha OCHOBaHHUU
nanubix [lonunra u Kopu?

2. CBsA3b CTPYKTYPHI U PyHKIIUN PUOPHIISIPHBIX 0€JIKOB

Yunesim ActOep mepBbIM OOHAPYKHJ, YTO PEHTreHOrpaMMa LIEPCTH yKa3blBaeT HA HaTUYWe
CTPYKTYPHOM €JMHHIIBI BOIOKHA, TOBTOPSIOMIEHCS ¢ MHTEpBAIoM oKono 5,2 A. PentreHorpamma mepcty,
pacTssHyTOH Tocie o0paOOTKM MapoM, VyKa3plBajla Ha HaJIMYMe MEPUOAMYECKON CTPYKTYpHI,
noBTopsromeiica yepes kaxasie 7,0 A. ITocme Toro kak pacTsnyTas mpu oOpabOTKe MapoM IIepcTh
BO3Bpalllajlack B CBOEC HCXOAHOE COCTOSIHHE, CTPYKTypHasi €IMHULIA BHOBb IIOBTOPSIACH C
nepuoandHOCThI0 5,2 A. XoTs 5TM HaOmIOAEHMs TOCHYKMIM KIFOUOM K MOHHMAHHIO MOJIEKYISPHOM
CTPYKTYPBI LIEPCTH, B TO BpeMsi ACTOEpH HE CMOT UX MHTEPIIPETUPOBATb.

a) HMcxoass u3 COBpeMEHHBIX JIAaHHBIX O CTPYKType IIEPCTH, OOBSCHHTE PEe3yJIbTaThl
9KCIEPUMEHTOB AcTOepH.

0) Ecnm mepcTsHble Bemu CTHpaTh B Tropsdeidl BOJE WIM CYIIUTh TOPSIYUM BO3LYXOM, OHH
CagATCA, a C IICJIIKOM B HO,Z[O6HBIX YCHIOBUAX HUYCTO HE MPONUCXOAMT. OOBSICHHUTE 3TO SIBJICHUE.

3. CKOpOCTb CHUHTE3Aa G-KepaTHuHa BOJOC .
. ;‘“_\’\
’ <R

Bounocel pactyt co ckopocteo 15—20 cMm B rox. 3oHa pocra AR |
HaxoIuTcs Yy OCHOBaHUS BOJOca, IJ€ B KIETKaxX SIHUJepMuca \ - ———
CHUHTE3UPYIOTCA U CKPYUMBAIOTCA HUTH 0-kepatuHa (puc. 4-10). OcHOBHBIM i ~(“/./ :5.:..“‘
CTPYKTYPHBIM 3JIEMEHTOM O-KE€PaTUHA SBJISETCS O-CIIUPAJlb, BUTOK KOTOPOM SV neoogmmmn
umeet mar 5,4 A u comepxut 3,6 aMMHOKHCIIOTHBIX ocTaTKa (puc. 4-4, 6). oo \
CuuTas, 4To TMMUTUPYIOMUM (HAKTOPOM POCTa BOJIOC ABJIAETCS OMOCUHTE3 e \‘

o Cinpass.

CIIMpaJIe KEepaTWHA, PACCUMTAWTEe CKOPOCTh OOpa3oBaHUS MENTHIHBIX
CBs3€H O-KepaTHHA (YUCIIO TMENTHUAHBIX CBS3€H B CEKYHAY), KOTOPAT  fuuepesssc cpes wasocn
obecrieunBaeT HaOIIOAAEMBIN POCT BOJIOC.

4. [lucyabpuaHbie CBSI3H ONpelessilioT CBOHCTBA MHOTHX 0€eJIKOB

B monekymnax psjga TpUPOTHBIX OEITKOB COJEPKHUTCS MHOTO JUCYIb(QHUIHBIX CBS3EH, MpUUEM
MEXaHMUYECKHE CBOWCTBA OENKOB (IPOYHOCTh HA Pa3pbIB, BSI3KOCTh, TBEPJOCTh WU JP.) KOPPEIHPYIOT C
YUCIIOM JUCYIb(PUAHBIX CBsizel. Hampumep, OoraThiii AUCYTb(OUIHBIMA MOCTHKAMH OEJOK TIIICHUIIBI
TJIIYTEHUH ONpENEseT BA3KOCTh U AIACTUYHOCTh TECTA, IPUTOTOBICHHOIO W3 MIIEHWYHON MykH. TouHO
TaK X TBEPbIH U MPOYHBIN NAHIIMPh YEePETIaxu 005I3aH CBOUMHU CBOMCTBAMU CETH AUCYNIb(UIHBIX CBA3CH
B MOJIEKYJIaX O.-KEpaTHHA.

a) KakoBa MonekysipHasi OCHOBa Ha0III0]aeMOM CBSA3M MEXY YHCIOM JIUCYIbQHUIHBIX MOCTUKOB
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Y MEXaHUYEeCKHMHU CBOMCTBaMHU OEITKOB?

6) bompmmHCTBO THOOYISAPHBIX OETKOB EHATYPHPYIOT W TEpSAIOT aKTUBHOCTH TIpHU
KpaTKoBpeMeHHOM HarpeBanuu jao 65 °C. Ho mns nenatypanuu riaoOyJispHBIX OEITKOB, COAEPIKaIIMX
HECKOJIbKO IHCYNb(HUIHBIX CBsi3eH, OOBIYHO TpeOyercs Oojee [IMTENHHOE HarpeBaHwe IpH Oolee
BBICOKOH Temrieparype. [IpuMepoM MOXKET CIyKUTh ObIYUI MaHKPEATHYSCKUN HWHTHOWUTOP TPHUIICHHA,
UMEIONIWIA OJHY MOJUICNTUIHYIO Ielb K3 58 aMUHOKHCIOTHBIX OCTATKOB U COJCPXKAIIUA TpHU
TUCYIbGOUAHBIX MOCTHKA. Eciii 3TOT Oenok JeHaTypupoBaTh HarpeBaHHEM, a 3aTeM OXJIAJHTh, TO €ro
aKTUBHOCTh BOCCTaHaBIMBacTCs. KakoBa MOJICKyJIsipHAss OCHOBA TaHHOTO SIBJICHUS?

5. bakTepuopoaoncud — 0eJIOK MyPIypPHOil MeMOpaHbI

IIpu GmarompusATHBIX BHEMHHUX ycioBusx Oaxtepusi Halobacterium halobium, o6uraromias B
COJICHBIX BOJIOEMaxX, CHHTE3HpYyeT MeMOpaHHBIH Oenok Oakrepuopogorncua (Mr = 26000), nmeromuii
HMypPIIYpPHYIO OKpAcKy OJlarofapsi cojep KarieMycsi B HeM peTHHAI0. MOJeKyIbl 3Toro 6enka o0pasyror B
KJIETOYHOW MeMOpaHe arperathl B BHJE «IIyPIYPHBIX 3aljiaTok». BakTepropomorcuH IeHCTBYET Kak
aKTUBUPYEMBIH CBETOM MPOTOHHBIN HACOC M CHAOXaeT KJICTKH dHEPrucil. PEHTTeHOCTPYKTYPHBIN aHaIHU3
Oenka IMOKa3al, YTO OH COCTOMT W3 CEMH MapajuleIbHO PACIOJIOKEHHBIX O-CHHPAJIbHBIX YYacCTKOB,
KaXIblil U3 KOTOpBIX TNepecekaeT MeMOpaHy OakTepuMaibHOW KiIeTKH (TommuHa MemOpambl 45 A).
Ompenenire MUHAMAIbHOE YHCIO AMUHOKHCIOTHBIX OCTaTKOB, HEOOXOIMMOE Jisi 0Opa3oBaHHS (.-
CIIMPAIBHOTO  YYacTKa, CIIOCOOHOTO MOJHOCTHIO IPOHM3BIBaTH MeMOpaHy. OIeHHTe JIOJI0
AMHHOKHUCIIOTHBIX OCTaTKOB OakTepHOpPONOINCUHA, 3aJCHCTBOBAHHBIX B 00pa30BaHUM O-CIHpaei
(cauTaiiTe, 4TO CpeIHSS MOJIEKYIIApHAs Macca aMHHOKHCIIOTHOTO ocTaTka paBaa 110).

6. Unci10 noJimnenTHaHbIX Hemneil B 0JIMTOMEPHOM Oeslke

Oo6pazerr (M = 660 1) onuromepHoro Oenxka ¢ Mr = 132000 oOpabGoramu u30bITKOM 2,4-
JUHATPOPTOPOCH30I1a B CIa0OIIEIOUHON Cpeie 10 3aBEPILEHHS XMMUYECKON peaknu. 3aTeM MeNnTHIHbIE
CBsI3W OeNKa MOBEPIH MOJHOMY THAPOJIHM3Y TOJ| JEHCTBHEM COJISIHOW KHCJIOTHI MpU HarpeBaHuu. B
ruzIponn3aTe 00HapyKEeHO 5,5 MI BelecTBa CIeIyIOMEero CTPOSHUs:

/CH

~N

O,N HsC
N COOH
H

NO,

Huxkakux apyrux 2,4-mTHHATPOGESHUIBHBIX IPOU3BOJIHBIX aMUHOKHUCIIOT HE OBUTO 00HAPYKEHO.

a) OObAcHUTE, KaKk Ha OCHOBAaHMM JaHHOW WHGPOPMALMH MOXKHO ONpPEAETUTh YHCIO
TIOJIMIIENITH/THBIX TIeTIel B OTMTOMEPHOM OelTke.

0) OnpeienuTe YMCIIO TOJIHUIETITHAHBIX Ienei Oeka.

B) Kakue npyrue mMeTo sl aHaIM3a IIOMOTIIH Obl BaM ONPEICIIHTh, SBIISIFOTCS JIM MOJHUITCTITH THBIE
HETH JaHHOTO OeNKa WICHTHYHBIMH WU Pa3indaroTcs?

BOITIPOCBHI K CEMUHAPCKOMY 3AHSTHUIO Ne 4
Ilnan 3auaTuA:

1. Monocaxapunsl. Knaccugukarus. Crpoenue.

2. CrepeoxuMusi MOHOCaXapHua0B.

3. Oco0eHHOCTH XMMHYECKUX CBOMCTB MOHOCAaXapHIOB.

4. bBuoxumus poLeccoB, MPOTEKAIOUINX C Y4aCTUEM MOHOCAXapUIOB.
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3AJIAYHU JJIS1 PELLEHUSI

1. Caxapocnuprsl

B caxapocnmprax (MPOM3BOAHBIX MOHOCAaXapWIOB) KHCIOPOJ KAapOOHWIBHON TPYIIIBI
BOCCTaHOBJIIEH 10 00pa3oBaHHMs THAPOKCHIBHON rpynmel. Hampumep, D-rnunepanbaerdy MOXHO
BOCCTaHOBUTH 10 rinneprHa. OIHaKO ocienHui He 0003Ha9aroT ¢ momotbio OykB D wmm L OOwsicHUTE,
noyemy.

2. Touka miaBJjieHUs 03230HOB — MPOU3BOJHBIX MOHOCAXAPHU/I0B

Muorue yrineBonsl pearupytoT ¢ ¢denunruapasuHoM (CsHsNHNH,) ¢ o6paszoBanuem sipko-
JKENTHIX KPUCTAJUIMYESCKUX TIPOU3BOIHBIX, HA3bIBAEMBIX 03a30HAMMU:

H (0]
N\ Z
C' H —(|3= NNHC H,
H —(Il— OH C,H,NHNH, C=NNHCgH;,
HO—C—H ) HO—C—H
H —?— OH H —(II— OH
H —(lt— OH H -(Il— OH
CH,OH CH,0H
[nwoxo3a O3a301 rOKo3bI

TeMneparypy IUTaBIEHHS 3THX BEIIECTB JIETKO ONMPEACISIOT U MCHONB3YIOT Ul XapaKTePUCTUKU
Ka)XJIOTO M3 HUX. JTO CBOWCTBO HCIOJB30BANM MPH HISHTH(OUKAMHA MOHOCAXapuiOB N0 TOSBICHUS
BBICOKO3((EKTUBHOM KUAKOCTHOM xpomaTtorpadun (BOXKX) u razoxuakoctHoit xpomaTorpaduu. Hmxe
HpUBEJCHBI TeMHepatypsl maBneHus (T,,;) HEKOTOPBIX 03a30HOBBIX MTPOU3BOIHBIX aJIbJI03.

Momnocaxapu Thz MOHOCaxapuna, °C T 03a30Ha, °C
I'moko3za 146 205
Manno3a 132 205
lNanmakTo3a 165-168 201

Tanoza 128-130 201

Kak BUAHO W3 TaOIUIBI, ONPEAETICHHBIE Taphl MPOU3BOIHBIX UMEIOT OJMHAKOBBIE TEMIIEPATYPHI
TJIaBJICHUS, XOTS HMCXOMHBIE MOHOCAXapuAbl Pa3IHUaINCh 1O 3TOMY mapamerpy. llodemy riroko3a u
MaHHO3a, a TAK)KEe TaJlaKTo3a U Tajio3a 00pa3yIoT 03a30HbI C OJIMHAKOBBIMU TEMIIEPATypaMH TUIABICHHUS?

3. Bzaumonpespamenusi popm D-riioko3st

OpuH cTepeon3oMep MOHOCAXapHaa, pacTBOP KOTOPOTO BpaIlaeT IIOCKOCTh MOJSPU3AINN CBETa
BIeBO (IIPOTHB YAacOBOW CTPENKH), HA3bIBACTCSA JICBOBpAmIAlONIMM © o0o03HadaeTcs (—); BTOPOH
CTEpeon30Mep, KOTOPHIH BpallaeT IUIOCKOCTh MOJSAPHU3AaMK CBETa BIOPaBO (IO YacOBOW CTpEIKe),
Ha3bIBACTCs NPABOBpAILAIONIMM U 0003Ha4yaeTcs (+). DKBUMOJISIpHbIE cMecH 00eux (opM HE BpaIarOT
TUIOCKOCTh MOJIIPU3AINY ITPOXOISIICTO CKBO3b HUX CBETA.

OnTHyeckas akTUBHOCTb CTEPEOH30MeEpa KOJIHMUECTBEHHO BBIPAKAETCS B TEPMUHAX ONTHYECKOTO
BpallleHus, T. €. ONPEACIACTCS YHCIOM TPaJyCcoB, HA KOTOPOE IMOBOPAYMBAETCS IJIOCKOCTh MOJISIPU3AIIAN
CBETa TOCJIE€ MPOXO0XK/ICHUS Yepe3 pacTBOP € 3aJaHHON KOHILIEHTpAIMEH U 3aJTaHHOW TOJIIIIMHOM CJIOS.
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VnensHoe Bpamenue ([ar]3°°C) onTHuecky aKTHBHOTO BEIIECTBA ONpEAENIeTcs 10 GOopMyIIe:

malmo/iaesne onTeyeckoe spanenue ()

[aff™ =
JUTHHG OHTHYECKOTO

iyt () X KOMIENTpaIS (r/mn)

[Ipu aToM crienyeT yka3plBaTh TeMIEpaTypy pacTBopa M JJMHY BOJIHBI MAJaiolIero CBETa
(06braHO 310 D-MMuiAms Na, T. €. 589 um).

CBeXenpuroToBIEHHBIA pacTBOP 0-D-TiOK036I MeeT BeIMUNHY ONTHYECKOTo BpamieHus +112°.
C TeueHHeM BpEeMEHH ONTHYECKOE BpAIllEHHE IOCTENIEHHO CHIDKACTCS W JIOCTUTAaeT PAaBHOBECHOTO
sHaueHns [a]3> C=+52,5°. HanpoTus, CBEXENPUrOTOBIEHHBIH pacTBOp (0-D-TII0K03BI XapakTepu3yeTcs
3HAYEHUEM OINTHYECKOro BpameHus +19°. Onruueckoe BpalleHHWE STOrO pacTBOpa CO BpeMEHEM
YBEJIMYHMBACTCS U IOCTUTAET TOTO K€ PABHOBECHOTO 3HAYCHUSL.

a) Hapucyiite npoekumnonnsie Gpopmyinsl Xeyopca ans a- u (B-popm D-rmrokossl. B wem cocrout
OCHOBHOE pa3lnyue MeXay HUMU?

0) OObsicHHUTE, TTOYEMY TIPH XPAaHEHWH PacTBOpa O-(OPMbI BEIMYMHA ONTHYECKOTO BPAIICHHS
ymensbIiaetcs? [louemy pactBopsl o- 1 (B-¢opm D-Toko3sl B 0AMHAKOBBIX KOHIICHTPAIUAX TOCTETICHHO
HPUXOJIAT K OIMHAKOBOMY 3HAYEHHIO ONITHYECKOTO BpAICHUS?

B) Paccumnraiite mpouieHTHOE conepkanune ooenx GpopM D-TIOKO3bI B COCTOSHHN paBHOBECHS.

4. Konpurypanus u kondopmanust

Kakue cBsi3um B Mojekyne o-D-rimoko3pl JOKHBEI OBITH pa3opBaHbl, YTOOBI MOJICKYJIa TPHHSIIA
koHurypanuto B-D-rimokospi? Kakue cBs3u HyKHO pa3opBarbh, 4ToObl mpeBpaTuth D-rmrokosy B D-
MaHHO3Y?

5. CTpykTypa MOHOCaxXapuaoB

[lepeuuncnure oOIIME CTPYKTYPHBIC YEPThI U PA3IMYMs IS KaXKJI0HM Maphl BEISCTB: a) HEJUIH0J103a
u riukoreH; 0) D-rintoko3a u D-pykTo3a; B) MajibTo3a M caxaposa.

6. Bkyc mena

®dpykTo3a, BXOAIIAs B COCTaB MeJia, IIaBHBIM 00pa3oM HaxoauTcs B Buje B-D-nupano3sl. ITo
OJIMH M3 CaMbIX CJIQJKUX M3BECTHBIX YIJIEBOJOB: CJIaJI0OCTh (PPYKTO3BI B JIBa pa3a MPEBBIIIACT CIAIA0CTh
rmoko3el. Opykrosa B ¢dopme B-D-dypanossl ropasmo MeHee chankas. [Ipd HarpeBaHHM Mena €ro
CJIaJIOCTh TMOCTEICHHO CHIDKaeTcst. KpoMe Toro, KyKypy3HbIii CUPOI ¢ BRICOKHM COZCpKaHUeM (PPyKTO3bI
(KoMMepYeckuil POJYKT, B KOTOPOM OOJIbINAs YacTh TIIFOKO3bI MPEBpaIieHa BO GPyKTO3y) HUCIOIb3YIOT
JUTSL IPUJIAHUS CITaJIOCTH XOJIOJIHBIM, HO HE TOPSYMM HanmuTKaMm. Kakoe XuMudeckoe CBOMCTBO (PPyKTO3bI
JIEKUT B OCHOBE DTUX HAOJIIOIEHUNA?

7. BoccraHaB/MBaOLIHe JUCAXAPUIABI

Hucaxapun, sBistoniuiics iau00 MaiabTO30H, 1MO0 caxapo3oi, 00padaThIBAIOT PaCTBOPOM
®enmara. O6paszyercs kpacHas okpacka. Kakoit mucaxapuy 6601 B pactBope? OOBSICHUTE CBOU OTBET.

8. Ucnoib30BaHMe IIIOKO300KCH/IA3bI /ISl ONIpe/ie/IeHUsl YPOBHS IVIIOK03bl B KPOBH

depMeHT TIIFOK0300KCHa3a U3 IuiecHeBoro rpuba Penicillium notatum karanmusupyer okucnenue
B-D-ritoko3bl 10 D-rimtokoH0-0-1akTOHA. DTOT (HEPMEHT KaTaIM3UPYET PEaKiuio TOJIbKO (f-aHOMepa, HO
He BIMSET Ha o-aHoMmep. HecMoTps Ha 3Ty cneun(uYHOCTb, PEaKUUs C TIIIOKO300KCHAA30i OOBIYHO
UCTIONIB3YETCS B KJIIMHUYECKOW TMPaKTHKE IS ONpEACiCHUs OOILIero CoJep)KaHusl TIIOKO3bI B KPOBH,
MIPEACTABIISIIONICH co00i cMech o- W B-riroko3bl. [logemy 310 Bo3MoxkHO? Kakue emre mpenMyInecTra,
KpOME BO3MOXXHOCTH ONPEACISATh HU3KHE KOHIECHTPALUH TIIOKO3bI, UMEET IIIOKO300KCHIA3HBIA METOX
OTIpeJIeJICHYSI TITFOKO3BI TI0 CPAaBHEHUIO ¢ MeToioM Denuara?
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9. AHOMepBI caxapo3bl

JlakTo3a cymecTByeT B Biie IByX aHOMEPOB, a BOT aHOMEPHBIX (hOpM caxapo3bl 0OHAPYKEHO He
osw10. [Toyemy?

10. 'enTnoOMO3a

I'entro6nosa (D-Glc(Bl—6) D-GIc) — »sro amcaxapuia, BCTPEYANONMIHICA B HEKOTOPHIX
PAaCTHTENBHBIX TIIMKO3MAaX. M300pa3ute CTPYKTYpPY STOr0 COEAMHEHHUS. SIBJISETCS JIM 3TO BELIECTBO
BOCCTaHaBIMBaroIUM caxapom? IToaBepraercst Jin OHO MyTapOTauu?

BOITPOCBI K CEMUHAPCKOMY 3AHSTHUIO Ne 5
Ilnan 3anaTHA:

1. Jlummer. Knaccudukanus. CtpoeHue.
2. Ponb munuaoB B OpMHUPOBAHUU KIICTOYHBIX MEMOPaH.
3. Ankanousl. OCHOBBI KJIacCU(UKAIUH.

3AIAYH 1151 PEIIEHNS

1. O0cyxneHne TepMUHA «THIMHIBI

Uro Takoe «imunua»? YUem IMOUABI OTIMYAIOTCS OT JAPYTUX OHOMOJICKYJ — aMHHOKHCIIOT,
HYKJIGHHOBBIX KHCIIOT U OEIKOB?

2. Ilpurorosienune coyca Bearnaise

Bo Bpemst mpurorosieHus coyca Bearnaise smuHble )KeJITKH BOMBAIOTCS B PaCIUIaBICHHOE MacJIo,
YyTOOBI CTaOMIM3UPOBATh COyC M M30exarb pasaeneHus ¢a3. CTtaOMnM3MpYIOIIUM areHTOM B SIMYHOM
JKENTKe sBisieTcst tenuThH (pochatummixonun). [Ipeanonoxure, mouyemMy oH Tak JICHCTBYET.

3. CTpykTypa oMera-6 ;kMpHOM KHCJI0THI

N3obpasure cTpykTypy oMera-6 >kupHOU KUcioTs 16:1.

4. KataauTu4eckoe ruIpupoBaHNe PAaCTUTEJIbHBIX MaceJl

KaTaHI/ITI/IT-IeCKoe I'I/IJIpI/IpOBaHI/Ie, PICHO.HB?;yeMOC B HHHIGBOﬁ HpOMBIIlIJ'[eHHOCTI/I, HpI/IBOIII/IT K
MIPEBPAILICHUIO ABOMHBIX CBSI3eH >KUPHBIX KUCIOT B cBsi3u —CH,—CH,—. Kak 3T0 u3MeHeHue BIuseT Ha
¢dusnygeckue cBoiicTBa Macen?

5. HectaOuIbHOCTH TPHALMJITJIMIEPH/IOB B IIEJI0YHOI cpene

OOmEenpuHATOW MPOUEAYPOH Il OYUCTKHU JKUPOYIOBUTENS B PAKOBHHE SBJISETCS J00aBICHHE
CPEJICTB, COACPKAIIKX THAPOKCH HATpusL. OOBICHHUTE, TTIOYEMY OHH TaK JIEHCTBYIOT.

6. 'mapoaus aunuaos

HazoBure mponykTel Msrkoro ruapoimsa pasodasienHsiM NaOH a) 1-creapowmin-2,3-
JTUIAIbMATOW TIIHLEPHHA; 0) 1-manbMHUTOMI-2-01era(ochaTHINIXOIHHA.

7. BiusiHHe NOJSAPHOCTH HA PACTBOPHUMOCThH

Pacmonoxure CIeAyromue COCAUHCHUA B MOPAAKES YBCJIWYCHUA PACTBOPUMOCTH B BOJAC!
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TPHUAIWIITIUICPHUH, JUAITITIAICPUH W MOHOAIFITIIMIICPUH, TMPUYEM BCE OHH COAEPXKAT TOJBKO
MATbMUTHHOBYIO KHACIOTY.

8. Asikasiouabl — 3T0O HAPKOTUKHU?

Jaiite moapoOHbIi OTBET Ha Bompoc. O0OCHYHTE.

9. AKTHBHOCTH TeOQU/UINHA U TEOOPOMHUHA

OxapaktepusyiiTe OHOJOTHYECKYI0 AKTUBHOCTH alKAJIOMIOB TEOPHUIMHA M TEOOpPOMHUHA.
Hanummre cxemy a3zonpHOH TayToMepun ist TeoduiuimHa. OOnamaer M a30JbHOW TayToMepuei
TeoOpomuH? CBOI OTBET nosicHuTe. Hanuimre 17151 Hero cxeMy J1akTaM-JTaKTUMHON TayTOMEPHH.

G 1+
H\N/lIN H3C\N ‘ N
) 1 1y
O)\N N o/ IT N
ICH3 CH3

TeobpomuH TeodunnuH

10. HuxoTun
OxapakTepusyiTe CTpOcHHE, OWOJOrMYECKYH0 AKTHBHOCTh W PACHPOCTPAHCHHE B MPHPOJIC
HUKOTHHA.

11. Peaknuym HUKOTHHA

Hammmmre YpaBHCHUC pCaKIUU OKHCICHUSA HUKOTHHA OKCHJAOM XpOMa (Vl), CCJin IIpHU 3TOM
o6pa3yeTc;1 HHUKOTHUHOBAA KHCJIOTA.

12. Kopenn

Oxapakrepusyiite CcTpoeHHe, OHOJOIMYECKYl0 AaKTHBHOCTb M PAaCHpPOCTPAHEHHE B IPHPOJE
kodenHa. [lonBepraercs 11 KodeuH JIakTaM-TaKTUMHON U a30J1bHOM TayToMepun? CBO OTBET MOSCHUTE.

ITPUMEP KOHTPOJIBHOH PABOTHI 1

1. Ctpoenue knerku. a) Ecau yBenmuunts kinetky B 10 000 pas (Takoe yBenuueHHe 0OBIMHO
JIOCTUTAETCs B DJIEKTPOHHOM MHKPOCKOIIE), TO KaKOTro pa3Mepa oHa craia 0s1? Ilpeanonoxure,
YTO Bbl paCCMaTPUBAETE «TUMTUYHYIO» 3YKaPHOTUYECKYIO KJIETKY ¢ 1ruaMeTpoM 50 MKM.

0) Ecnu BBI paccMaTprBaeTe MBIIIECYHYIO KIETKY (MUOIIHT), CKOJILKO B HEM COAEPKUTCS MOJIEKYI
aktuHa? (CuuraiiTe, 4TO KJIETKa UMEET cheprudeckyro popMy U He COAECPKUT HUKAKUX IPYTHX
KOMITOHEHTOB; MOJIEKYJIbI aKTHHA UMEIOT chepruuecKyro Gpopmy u auametp 3,6 HM; 00beM chepsl
paset (4/3)nR3)

B) Ecnu BBI paccMaTpuBaeTe KJIETKY NeUeHH (TeNaTOINT) TaKUX KE pa3MepoB, CKOIBKO B HEH
MOJKET coJiepKaThecsi MUTOXOHIpuii? (CumTaiite, 4TO KJI€TKa UMEET chepuyecKyro popmy U He
COJICP’KUT HUKAKHX JPYTUX KOMIIOHEHTOB; MUTOXOHIPUH UMEIOT chepuieckyro hopmy u
nuametp 1,5 MxM.)

r) ['roK03a CIy>KUT OCHOBHBIM UCTOYHUKOM DHEPTHH JIsl OONBITMHCTBA KIeTOK. [IpruHnMas
BHYTPHKJIETOUHYIO KOHIICHTPAIIUIO TIFOKO3BI paBHOK 1 MM (T. €. 1 MUJUTMMOJIB/JT), paccUuTanTe
YUCJIO MOJIEKYJI TII0OKO3bI, COAEPKAIIMXCS B HALLIEH THIOTETUYECKON 3YKAPUOTUUECKOMN KIIETKE
(cdepuueckoii popmer). (Hucmo ABoraapo, paBHOE YHCITy MOJIEKY B 1 Mome
HEMOHU3UPOBAHHOI'O BEIIECTBA, cOCTaBiseT 6,02 1023.)
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2. CKOJBKO pa3Iu4HbIX JUMENTHIOB MOXKHO IMOJIYYUTh, UCIIOJIb3YsI TOJIBKO IJIMLIMH U aJJaHUuH?
Hanumure cxemy npeBpalieHui.

3. Onpenenurte CTPOSHUE CIOKHOTO d(PpHpa 0.-aMUHOKUCIIOTHI, €CJTH U3BECTHO, YTO OH COACPKHUT
15,73% a3ota 1mo macce.

4. 'eMOrI00MH B3aUMOJICHCTBYET C KUCIOPOIOM C 00pa30BaHHEM KOMILJIEKCa, B KOTOPOM Ha 4
MOJIb KHCTIOPO1a MPUXOIUTCS 1 MOJIb TeMOTTIOOMHA. BRIUMCINTE YHCIIO MOJIEKY TeéMOTII00MHA,
HeoOXxoaumoe s iepeHoca 1 mut kucinoposa (H.y.).

5. Mucaxapu, SBISIOMIMAIACS JTHO0 MaJIbTO30M, TUO0 caxapo3oi, 00padaThIBaIOT PACTBOPOM
®enunra. O6paszyercst KpacHasi okpacka. Kakoit qucaxapun 6601 B pactBope? OOBsICHUTE CBOM
OTBeET.

6. Kakue cBsi3u B Mosekyiie o-D-riiroko3sl 1omKHBI OBITH pa30pBaHbl, YTOOBI MOJIEKYJa IPUHSIIA

KoHpurypamnuto B-D-rmoko3pi? Kakue cBsizu Hy)XKHO pa3opBaTh, YTOOBI peBpaTUTh D-Tioko3y B
D-manno3y?

TECTOBBIE 3AJIAHUSA

IIpumepHbIe 3ananus TecTa Nel

1 ITokakuTe NMOCJaea0BaTeJIbHOCTD peammifl BUTKA ClIMpaJIA B-OKHCJ’IQHI/IH KUPHBIX
KHCJIOT:

obpazoBanue ami-KoA u aniernn-KoA;
oOpa3oBanue eHOMI-KoA;

obpazoBanue B-ketoanui-KoA;
obpazoBanue B-okcuanuinKoA.

A OWOWN B
1

2. OAMH IMKJ CIUPAJIH B-0KUCIeHHs BKIYaeT 4 M0c/j1e0BaTeIbHbIX peaKluH, BbIOepuTe
NPAaBUJIbHYIO I10C/IE10BATEILHOCTD:

1 - Oxkucnenue, neruipupoBaHe, OKUCICHNUE, paclIeI/ICHHUE.

2 - BoccraHoBneHue, AeTHIpUPOBAHUE, BOCCTAHOBIICHHE, PACILICIUIEHHUE.
3 - JerunpupoBaHue, TUApaTanus, 1eTHIpUpOBaHIe, PacIICTUICHUE.

4 - TunpupoBanue, AeruapaTanus, TUIPUPOBaHNE, paclleIICHHE.

3. CpaBHuTe mpouecc B-oKUCIeHUA U OMOCHHTE3a )KMPHBIX KUCJIOT:

A — brocuHTE3 )KUPHBIX KUCIIOT. 1 IIpouecc nMeeT HUKIMYECKUN XapaKTep.

b — B-okucnenue XUPHBIX KUCIIOT. 2 Ucnons3dyetcs kopepment HA/L.

B — O6a nporecca. 3 Ucnonesyercs kopepment HAJIOH,.

I" — Hu onuH U3 HuX. 4 Wcnonb3yeTcs UTPAT Kak CyOCTpaT peakiivid.

IIpumepHble 3aqaHusa Tecta Ne2

1 buosornyeckumu PyHKUMSIMH 0€JIKOB ABJIAIOTCSH:
1) TpancnopTHas
2) KaTaIUTHYECKast

23



3) 3amuTHas

4) reneTuyecKas

2 Oynknus 6ejika reMorJio0nuHa:

1) 3amacaeT KUCJIOPOA B MBIIIIAX 2) IEPEHOCUT KUCIOPO. K

TKaHsM

3) CUHTE3UpPYET KUCIOPOJ B KJIeTKax 4) pacxoyeT KUCIOpPOl B OpraHU3Me
3 I'mapoJsn3 0e1K0B — 3TO:

1) pa3pylieHre BTOpUYHON U TPETHYHOM CTPYKTYPhI OEIIKOB

2) TO K€ caMoe, 4TO U JieHaTypaius OeJIKoB

3) HeoOpaTuMoe pa3pylieHHE CTPYKTYpPbI OEITKOB ¢ 00pa30BaHUEM aMUHOKHUCIIOT
4 B pe3yiabTaTe ruApOJIN3a CJI0KHBIX 0eJ1KOB 00pa3yroTcs:

1) aMHUHOKHCIIOTHI 2) amMmMuak 3) Boja 4) HeOEITKOBBIE KOMITOHEHTHI

5 lenaTtypanusi 0eJ1K0OB — 3TO:

1) pa3pylieHrne TpPeTUYHON CTPYKTYphI OEIKOB

2) paspyllieHHEe TPETUYHON U BTOPUYHOMN CTPYKTYpPhI OEIIKOB

3) pa3pylleHre TPeTUYHON, BTOPUYHOMN U MEPBUYHON CTPYKTYPHI OEJIKOB

IIpumepHblie 3ananus Tecta Ne3

1 Kakyio ¢pyHKIHIO BHINOJIHAKT (pepMEHTHI B )KMBbIX Opranu3max?
1) nuTarenpHy!o 2) 3alIUTHYIO 3) KaTAIUTUYECKYIO 4) TPaHCIIOPTHYIO

2 Ornuns (pepMEHTOB OT HEOUOJTOTHYECKUX KATAJIN3ATOPOB 3aKJIIYAIOTCS:
1) obmagaroT crienupUIHOCTHIO ICHCTBUS 2) MEHEE aKTUBHBI, YeM HEOMOJIOTMYEeCKUE KaTa-
JU3aTOPHI 3) MPOSIBIISTIOT BEICOKYIO aKTHBHOCTh IIPH YMEPEHHOM TEMIIEpaType

3 B ocHoBe kiaccuukanuu ¢gepMeHTOB UCNOJIb3YyeTCs:
1) xumuueckas npupoaa pepMeHTa

2) xuMHUecKasi mpupoaa cyocrpara

3) TuI KaTanu3upyeMoil peakiuu

4) MexaHu3M JeicTBus pepMeHTa

4 Ilpu ruapoJn3se pepMeHTHI pacnajgalTCs HA:
1) 6enku

2) aMMHOKHUCJIOTHI

3) HeOenKOBbIe KOMITOHEHTBI

4)amMmMmuak

5 C noBbIlIeHHEM TeMIIEPATYPbl AKTHBHOCTH (DEPMEHTOB:
1) nmoBeImIaeTcs 2) NoHMXKaeTcst 3) HE U3MEHSIETCS

Kpurepuu oieHKHM TeCTOBbIX 3a1aHMM

— ot 81% o 100% mpaBUIBHBIX OTBETOB M3 OOIIETO YKCIIA MPEIbIBICHHBIX TECTOBBIX 3aaHUN
CTYJEHTY BBICTABIIIETCS OLICHKA ~ OTIMYHO ’;

— oT 51% no 80% mpaBUIIBLHBIX OTBETOB W3 OOIIETO YHCIA MPEIbSIBICHHBIX TECTOBBIX 3aaHUN
CTYJEHTY BBICTABJIETCS OLIEHKA ~ XOpOoLo’’;

— ot 31% no 50% mnpaBWIIBHBIX OTBETOB M3 OOIIETO YWCIA MPEAbSIBICHHBIX TECTOBBIX 3a/laHUN
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CTYJEHTY BBICTABIISIETCS OLIEHKA ~’yJJOBJIETBOPUTEILHO ;

ot 0% 1o 30% mnpaBWIBHBIX OTBETOB M3 OOIIET0 YMCIA MPEIBSBICHHBIX TECTOBBIX 3a/aHUM
CTYACHTY BBICTaBJISIETCSI OLICHKA ~ HEYAOBJIETBOPUTEIBLHO .

Tembl pepeparTos

1. Dueprertuyeckas HEHHOCTH KMPOB.

2. MexaHu3M JeHCTBUS JTU30IIUMA U O-XHUMOTPHHUCHHA.

3. Baxneilmume MyTareHsl, TOKCUKOJIOTHSI OCHOBHBIX peareHTOB JJIsl OpI. CUHTE3a.
4. UckyccTBEeHHasl M CHHTETUYECKAsl MUIIA: POOJIEMBbI U IEPCPEKTUBBL.

5. ®epmeHTHI Kak BakHeHme onomumieHn OAB.

6. CoBpeMeHHBIE TIpeACTaBICHUS 00 ab3uMax.

7. Turbsl MOJIEKYJISIPHBIX M MEXKMOJIEKYJIIPHBIX B3aMMOAECHCTBHUM B OMOMOJIEKYJIax.
8. CoBpeMeHHBIE IPEACTABICHUS O CTPYKTYPE U PYHKIUIX T'eHA.

9. 'opMOHBI — BayKHEHIINE PErYISTOPHI IPOLECCOB METAO0IN3MA.

10. MexaHu3Mbl 1eHCTBUS S3HIOP(PUHOB U SHKEPAITUHOB.

11. IIpo6iema TpaHC-U30MEPOB KUPHBIX KUCIIOT.

12. Xumust OMOJIOTHYECKU aKTUBHBIX COCTMHEHUH Ha PyOeKe CTOJICTHH.

13. AnkorosibHas 3aBUCUMOCTb: OMOXMMHUUYECKHE TPUUHHBI.

14. MonenupoBanue pepMEHTATHBHBIX IPOIIECCOB.

15. BuraMuHBI 1 MUKPOHYTPHUEHTHI.

16. Teopun BOSBHUKHOBEHHUS U PA3BUTHS KU3HU

17. Ctpoenue u cTpykTypa rino0yIspHbIX OeTKOB

18.CtpoeHnue u cTpykrypa puOpriIspHbIX O€IKOB

19. ®epmeHThI, yuacTBYIOIINE B PACIICIIIEHUH aMUHOKHUCIIOT

20. I'enHas uHxeHepHs. Y crexu U npoosieMsl

21. Xumuueckuit 1 (hepMEeHTATUBHBIM CUHTE3 MOJMHYKICOTHI0B

22. BuraMiHBI HE3aMEHUMbBIE OPTaHHYECKHUE KOMIOHEHTHI TTHIIH

23. MonubaeH, BaHa Ml U HUKEIb KaK KOMIOHEHTHI HEKOTOPBIX (DEPMEHTOB
24. buonornyeckoe 3HAYCHHE MOHOB KAJIBITH, XpOMa, 0JI0Ba M aJTFOMHHUS
25. Xumusd npIxanus

26. XuMUsi IMMYHUTETA

27. Xumusi HeHpOIHIOKPUHHOHN PEeryssiuu

28. Xumus 3peHust

29. X¥uMHsI MBITIIEYHOTO COKpAIlEHUs

30. CTuMynSTOPHI pOocTa pacTeHUH

31. T'opmoHbI

32. Xumnueckue QyHKIUU KOMIIOHEHTOB KJIETKH.

33. IlepeBapuBaHu€e U BCachbIBaHHUE MUIIH.

34. HobGeneBckue naypeaTsl B 001aCTH OMOXUMHUU U METUITTHBI

35. buonornyeckue akTuBHbIe 100aBkH (BA/])

36. 'enetnuecku MoauduIMpoBaHHbIE TPOAYKTHL. OnacHocTu. IlepcrnekTuBbl
37. AHTHOKCUIAHTHI B )KUBBIX OpraHU3Max

38. CtBooBbIe KiIeTKH. [lepcrieKTHBBI

39. CuHTe3 B OpraHU3Me KUPOB U POACTBEHHBIX COEINHEHUIN

40. CunHTE3 B OpraHu3Me TIIIOKO3bI (TITIOKOHEOTeHE3)
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Kpurepun ounennBanus pedepara

O1eHKa «OTJIMYHO)» BBICTABIIACTCS, €CIIM paboTa CTy/IeHTa HallMcaHa TPAMOTHBIM HayYHBIM
A3BIKOM, UMEET YETKYIO CTPYKTYPY U JIOTUKY M3JI0KEHUS, TOUKA 3pEHUs CTyJIeHTa 00OOCHOBAHHA,
B pa0oTe MPHCYTCTBYIOT CCBHUIKM Ha HOPMAaTHUBHO-TIPABOBBIE AaKTbI, MPUMEPHI W3 CyAeOHOU
IPAaKTUKU, MHEHUS U3BECTHBIX YUEHBIX B JaHHOM oOnactu. CTyneHT B paboTe BBIABUIAET HOBbIE
UJIeU ¥ TPAKTOBKH, IEMOHCTPUPYET CIIOCOOHOCTh aHATTM3UPOBATh MaTepHall.

OreHKa «XOPOIIO» BHICTABIIIETCS, €CliM paboTa CTYAEHTAa HAalMCaHA TPaMOTHBIM HAay4HBIM
A3BIKOM, UMEET YETKYIO CTPYKTYPY U JIOTUKY U3JI0KEHUS, TOUKA 3pEHUs CTyleHTa 0O0OCHOBaHHa,
B pa0oTe MPHCYTCTBYIOT CCBHUIKM Ha HOPMAaTHUBHO-TIPABOBBIE aKTbI, MPUMEPHI W3 CyAeOHOU
NPAaKTUKU, MHEHUS U3BECTHBIX YUEHBIX B IaHHOU O0JIACTH.

OIIGHKa «YAOBJIETBOPUTECJIBbHO» BbLICTABJISICTCA, CCJIIM CTYACHT BBIIIOJHHII 3aJaHUC, OAHAKO
HC IMPOACMOHCTPHPOBAJI CIIOCOOHOCTH K HAYyYHOMY aHAJIM3y, HC BLICKA3bIBAJI B pa60Te CBOCTO
MHCHUS, DOITYCTUIL OIMOKH B JJOTMYSCCKOM OOOCHOBAHHH CBOETO OTBETA.

OHGHKa «HEYTAOBJECTBOPUTECJIBHO>» BbICTABIACTCA, CCJIIM CTYACHT HC BBIITOJHHWII 3aJaHHUEC, UJIN
BBIINIOJIHUII €TI0 (I)OpMaJ'IBHO, OTBCTHUII Ha 38.IlaHHLII7I BOIIPOC, IIpHU 3TOM HE CCbUIAJICI HAa MHCHUS
y‘-IéHI)IX, HC TPAKTOBAJI HOPMATHUBHO-IIPABOBBLIC AKTbl, HC BBICKA3bIBAJI CBOCTO MHCHHA, HC
IMPpOABUIIL CIIOCOOHOCTB K AHaJIN3y, TO €CTh B LICJIOM LICIIb pe(bepaTa HC JOCTUTHYTA.

BOI’lpOCbl K IK34aMEH)Y

1. Amunokucnotrsl. @uszuko-xumuyeckue cBoucTtBa. Ctepeoxumusi. benkoBble U
HEMPOTENHOT€HHbIE aMUHOKHUCIIOTHI. 3aMEHUMbIE M HE3aMEHHUMbIE aMUHOKHUCIIOTHI.
2. AMHWHOKHCIOTHI KaK CTPYKTYPHBIE DJIEMEHTHI OEJIKOB.

3. Ilentunel, cTpyktypa u cBoictBa. Crepeoxumus. OmnpeneneHne  KOHIEBBIX
AMUHOKHCIJIOTHBIX OCTaTKOB. @parMeHTalus MeNTUIHBIX LETeH.

4. Xumuueckuil U pepMEeHTAaTUBHBIN CUHTE3 MenTHI0B. TBepa0(ha3HbIM NEeNTUIHBINA CUHTES.

5. ABTOMaTHYECKHE MENTUAHbIE CHHTE3aTOPBI.

6. CTpyKTypHBbIE aHAJIOTH IPUPOIHBIX MENTHJIOB.

7. benxu. MonexkymnspHas macca, pazmep u ¢GopMma OETKOBBIX MaKpOMOJIEKYJI. MeTo bl

BbIienieHus OenkoB. Kimaccudukarms 6eixos.

8. IlepBuunHas cTpykTypa OemKOB W MeTOAbl ee ompexaeicHus. CemeiicTBa O€NKOB U
TOMOJIOTHSI IEPBUYHON CTPYKTYPBI.

9. BropuuHasi CTpyKTypa OCJIKOB W METOABI ee omnpeaencHus. llemtuaHas cBs3b U
KOH(pOpMaLUs NOJUNENTHAHON 1enu. OCHOBHBIE THUIIBI BTOPUYHOM CTPYKTYpBI OE€JIKOB.
Poibs BOTOPOIHBIX CBS3EN.

10. Tperuunas CTPYKTypa OeNKOoB. PeHTreHocTpyKTypHbIii aHaJIN3
ouononumepoB.l moOymsipabie u GubpwIsipabie Oenku. [mapodoOHBIE B3aUMOIEHCTBHUS.
Jlenatypauus U peHaTypanus O0eJIKoB Kak KoolepaTHUBHBIE Mporecchl. CBA3b TPETUUHOM
U nepBUYHON CTpyKTyp. CTpyKkTypa ¥ QyHKuMs r10oOMHOB. Muornoous. I'emorio6uH.
benku nmia3Mbl KpOBU M X UCIIOIB30BAHUE B MEJIULIMHE.

11. YerBepTHuHas CTPyKTypa OJMIrOMepHbIX OenkoB. Ilpuponma B3auMopaeWcTBUU.
Crexuomerpusi. buonoruueckoe 3Ha4eHUE OJTUTOMEPHBIX B3aUMOJICHCTBUMN.

12. Xumunyeckas momudukanus OeiakoB. [IpocTeie U ClOXHBIE OCNKH. AMONPOTEHHBI U
npocreTudeckue rpymmsl. Hykmneo-, muno-, ramko-, XxpoMo-, Gpocgo-, MeTasuionpoTenabl.
CepnoBHIHOKJIETOYHAS] aHEMHSI KaK MPUMeEpP «MOJIEKYJSIpHOI Ooje3Hny». XuMHudeckas
CYIIHOCTb MyTanuii. HacneacTBeHHbIe HapyIIeHNs OOMEHa BEIECTB.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Oynkuuu OenkoB B opranuzme. Depmentsl. ['opmonbl. TpancmopTHble OenKH.
AnTurena. buotokcunbl. AHTHOMOTHMKH. MHruburopel M axkTUBaTOpHl (HEPMEHTOB.
ATOHHCTBI ¥ QHTarOHUCTHI PELIETITOPOB. DIEMEHTHI TEOPUHU (PapMaKOKHHETHUKU.
MoHocaxapuabsl — oJurocaxapuabl — IoJucaxapunabl. BaxHelmme cemencTBa
MoHOocaxapuaoB. Crepeoxumusa. XHMHUYECKHE pPEAKLUUU. bBHOJIOTMYECKH Ba)KHbBIE
IIPOU3BOIHBIE MOHOCAXAPUIOB.

Onurocaxapuasl. CTpykTypa U cBoiicTBa. Bakneilmme aucaxapuiibl U TpUCaxapHbl.
[Tomucaxapuapl. CTpykTypa, Kiaccupukanusi, CBoiicTBa. buonoruueckoe 3HaueHHe.
PesepBHBIE U CTPYKTYpHBIE noaucaxapuabl. Hykiaeo3uapl — HyKJI€OTUABI — HYKICMHOBBIC
KUCIOTBL. CTPYKTyphl HYKJI€O3UIOB. IIMpUMHUIMHOBBIE M IypUHOBBIE OCHOBAHHUS.
VYrneBogHsle KOMHOHEHTH. KoH(Urypanus TIIIHMKO3UJHOTO LEHTpa. XHUMHYECKHE
peaxkuuu.

Mounonykneotunsl. Crpykrypa, HoOMeHkiatypa. Kiaccudukanmsa. Crepeoxumus.
XruMuYeckue CBOWMCTBA. bBHOJIOrMYeckn BaKHBIE INPOU3BOAHBIE MOHOHYKJICOTH]IOB.
MoOHOHYKIIEOTHBI ~ KaK  CTPYKTYPHBIE  JJIEMEHTbl ~ HYKJIEHMHOBBIX  KHCJIOT.
[TonmmHyKIEOTHABI U HYKJIEUHOBBIE KUCIIOTBI

Knaccugukanus n nHomenkinarypa. @ochonurdupnas cesazp. JJHK u PHK. Ilepuunas
CTPYKTYpa HYKJIEMHOBBIX KUCJIOT. CeKBeHHpOBaHHE. XUMHUYECKHE U (epMEHTATUBHBIE
IIPEBpAIlCHNUs ITOJIMHYKJICOTUIOB. BTopuuHas CTpyKTypa HYKIEHHOBBIX KHCIIOT,
neoitHas crnmpans JIHK. KomiuieMeHTapHble M MEKIUIOCKOCTHBIE B3aMMOZCHCTBUS
HYKJIEUHOBBIX OCHOBaHUM. [Momumopdusm JIBOMHOMN crapanu JIHK.
MakpomonekynsapHas — crpykrypa PHK. Crpykrypa TPHK. Xumuueckuii u
(epMEHTAaTUBHBIN CHUHTE3 MOJUHYKJICOTHA0B. ABTOMaTHUYECKUM TBEpAO(a3HbIii CUHTES.
@YHKIMY OJIMHYKJIEOTUIOB B )KUBBIX OpraHU3Max.

Hykneonporenmsr. Bupycet  u BUPYCHBIE 0oJe3HH. —  dochomumnuabt
Kupsl. CTpykTypa, HOMEHKIATypa U kiaccudukanus. HelTpanbHble aruuiriniepuibl.
Bocka. Crepoupl. Tepnensl. [IpocrarnanavHbI. TpomMOOKCaHBbI.

®ochomununael. CTpykTypa, HOMEHKIarypa, Kiaccupukamus. Docdormunepuabl.
Xumuyeckue mnpeBpamieHuss QochomunuaoB. CEOUHTOAMOMIBI W TIMKOJUIUABL.
Jlunuausle munesuisl. Jlumonporeuasl. MosekylspHble KOMIIOHEHThl OMoMeMOpaH U
¢yukun OuomemOpan. Knerounsle cteHku Oaktepuil. [IeHMIMIUIMH U POJACTBEHHBIE
AHTUOUOTHKHU.

Buramunbl. Homenknatypa u kinaccugukanus. JKupopacTBOpUMBbIE  BOJIOPACTBOPUMBIE
BUTaMUHBL. BuUTaMHHBI Kak KOMIOHEHTHl KkodepmeHToB. Tuamun. PubGodnaBun.
Huxotunamupn. IlantoreHoBas kucinora. [lupumokcun u  mupupokcaibdocdar.
AHTaroHucTsl TUpUIOKcanb(ochaT-3aBUCUMBIX (EPMEHTOB Kak sIbl W JIEKapCTBa.
W3oHukoTHHWITHApPA3u] B JedeHuu TyOepkyneza. buotun. donmeBas kuciora.
Jlunokucnora. KobGamamun. AckopOuHoBas kuciora. Buramuubl A, J[, E u K kak
MPOU3BOJHBIE H30MpeHa. buosiormyeckas poib BUTAMHHOB. ABUTaMHHO3bI (LIbIHTA,
paxuT, neyiarpa, aHeMuu, OepudepH) U Ux JIeUeHHe.

ButamMuHbl 1 MUKpO3J€MEHTHL. MuUKpo3sieMeHThl. Pojib MOHOB kene3a, Meau, IMHKA,
Maprasua 1 Kko0anbra B OMOJIOTHYECKUX MpolieccaXx. BHOXUMUSA M TOKCUKOJIOTHS CeJIeHa
u Oopa. MonubneH, BaHaAui W HHUKEIb KaK KOMIIOHEHThI HEKOTOPBIX (EPMEHTOB.
buonorunueckoe 3HaueHHE MOHOB KalblLlUs, XpOMa, 0joBa U amoMuHUsA. KpeMHuii kak
MuKpo3seMeHT. Oco0ast pojib HOHOB IIETOYHBIX METANIOB B OMOJIOTMYECKUX CUCTEMAX.
@®epmentsl. Howmenknarypa, wiaccudukanus. benkoBas mnpupoga  (hepMeHTOB.
AKTUBHBI TEHTp. YUacTOK CBsi3bIBaHUS ¢ cyOctpatom. Kodaktopbr (epmeHTOB.
KodepMmeHTs! 1 mpocTeTndeckue rpynmbl. XoJoQepMeHT U anopepMeHT.

Kunernueckas cxema u ypaBHeHne Muxasnuca. CTaudoHapHas, IpeAcTalliOHapHAs U
penakcaliMoHHass KWHETHKa. ABTOKaTaluTHUecKue (epmeHTHbIe mporecchl. CKOpPOCTH
JJeMEHTapHbIX cTaguil. KuHeTnka WHakTMBaLIMM W J€HaTypauuud (EpMEHTOB.
OneMeHTapHbIe aKThl (DPEPMEHTATHBHBIX pEaKIHMii B pamMKax TEOPUH IEPEXOIHOTO
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23.

24.

25.

26.

27.

28.
29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

cocrosnusi.  CyOctpatHas  crnenuduuHocts  (¢epmeHTOoB.  KOHKYpeHTHbIE U
HEKOHKYPEHTHbIE HHTUOUTOPBI.

Karanutnueckue cBoiictBa pepmenToB. Knunetnka peakuuii (pepMEeHTaTUBHOTO KaTaIN3a.
Mexanu3mbl (pepMEHTATUBHBIX peakuui. Perymnsius aktuBHocTH (pepMeHTOB. BiusHue
MOHOB BOJIOpPOJa W HOHOB MeTayioB. pH-3aBucuMoctu (epMEHTATHBHBIX PEAKIUH.
3aBUCUMOCTb CKOPOCTH pEaKLUi OT TEMIIEPATYPHI.

Perynaropusie  ¢epMeHTH.  Amioctepuueckue  (pepMEHTHI U MOIYJISTOPBI.
ITpodepmentsl. M3odepmenTs. MyTanuu 1 akTHUBHOCTH (DEPMEHTOB.

MonexymnsipHble MEXaHU3MBI JIeHcTBUSA (epMeHTOB. [ HIpona3bl: MencuH, XUMOTPHUIICHH,
kapOokcunasa, nupodocdaraza. I[Ipumenenne QepMEeHTOB W HX HMHTHOMTOPOB B
menunuHe. MmxeHepnas sH3uMmonorus. Mcrounuku — ¢depMeHTOB. XHUMHUYECKas
MoaudUKaIus, UMMOOWIM3alMsd | CcTabuin3anus (pepMEeHTOB, MMMOOWIN30BAHHBIC
KJIETKH.

Merta6onu3m. OOMeH BemecTB 1 Ouo3HepreTuka. TepMoauHaMuyecKkas 00ecled4eHHOCTh
OuormporieccoB. MeTaboau3M Kak COBOKYITHOCTB MPOIIECCOB aHAOO0IM3Ma 1 KaTabonu3ma.
Hctounuku yriepona, KUCIOpOAa, a30Ta M BOAOPOJA [UIsl JKU3HEIEATEIIBHOCTH
opranu3MoB. Amdubonmyeckue mnpouecchl. ABTOTpodsl u Tereporpodsl. Cragun
MeTabonu3ma.

Hewnnentnanocts KaTaOOMMYECKHX M aHAOONMYECKHX TyTeH. YPOBHH PpETYISIUH
merabonu3zma.  MeTox  M30TONHBIX ~ METOK B H3YYeHMM  MeTaboiu3Ma.
['mukonus u ero craauu. bpoxenue u apixanue. CrnuproBoe OpoxeHue. J[pyrue TUIbI
OpOXKEHUS.

[y TpukapOOHOBBIX KUCIOT. [ eokcnnatapiii UK. PocdorIioKOHATHBIN MTYTh.
OxucnurensHoe ¢ochopunuposanue. [IpuunmHa AA0BUTOCTH Mblbsika. OKHCICHHE
KUPHBIX KUCIOT. OKUCIUTENBHOE pacIleNIeHe aMUHOKHUCIIOT.

bruocuHTe3 yrieBojoB, JUNUAOB, AMUHOKHCIOT, MOHOHYKJIEOTHUIOB. TuUMuAWIAT-
CHUHTETAa3a KaKk MUIIEHb B XUMHOTEPANUU paKa.

®orocunre3. buosnepreruka u ponp AT®. Jlokammsanus u cBoiictBa ATO.
CranpaptHas cBoOoiHas sHeprus ruaponusza AT®. AnenunatHas cucrema. Poiab noHOB
marnus. Ilytm ¢epmenratuBHoro mnepenoca ¢ochatusix rpynn. Pome ATO u
nupodocdara. MexaHusm oOKucaUTENbHOTO (ochopminpoBanus U (PoTocHUHTE3A.
ONEMEHTHI TEPMOJUHAMUKHU OTKPBITBIX CUCTEM.
Xumusi  Ouosnormyeckoil  (Qukcanuu azora armocheprl. Hurtporenassl. A30T-
(buKCUpyOIUe OPraHU3MBbI U CEJIbCKOE X035 CTBO.

buononumepsl U HacnmencTBeHHOCTh. ['enernueckass (ynkmus JIHK. Xpomocowsr.
[Tpokapuotrer u »sykapuoTsl. Permnmukamus JHK. ®epmentsr Ouocunreza JIHK.
Tpanckpunuus: 6uocuntes PHK na JIHK.

@epMeHTbl  TPAHCKpUIILMU. Perymsauums dKcopeccud TE€HOB TNpU  MHUIMALMM
Tpanckpunuud. Omneponbl. Omnepatopel. Penpeccopel. AxtuBatopel. TpaHcmanwus.
['enetnueckuii kog u ¢pynkuuu TPHK.

CaoiictBa renernueckoro kona. Komupyromume snemeHTsl. COCTaB  KOOUPYROIIHAX
TPUILIETOB.

Konon-auTukomoHOBEIE B3aNMOJICHCTBHS. Avmaoanmun-TPHK-cuaTETA3EI.
Pubocomser u 6mocunTe3 6enkoB. CTpykrypa prdocom. Camocbopka pudocom.

Ortanbl OuocuHTe3a OenkoB. WMuHunuanumsa. Ononranus. TepMmuHanusg. ODHepreTuka
O6uocunTe3a 6enKoB. Perynsnus 6nocunTe3a OenKoB.

I'ennas unxeHepus. Beinenenue reHoB m nosydenne kJIHK. Ilonmmmepasnas nennas
peakuus. Bexkropsl. MoulekyisipHble MEXaHHM3MBl MyTareHe3a. MyrareHe3s reHOB U
OeKoBasi MHKEHEPHSI.

['enHast nH>XeHEepHs 1 OMOTEXHOJIOTHS. | eHHO-MHKEHEepHBIE HHTEP(EPOH, TOPMOH POCTa,
WHCYJIMH. OKOJIOTMYECKHE W J3TUYECKHE NPOOJeMbl TEHHOW WH)XCHEpUH. [eHbl u
reHomuka. I eHoMm uenoBexa.
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39. MonekynsipHble aCHeKThl JIbIXaHWs 4YelOBeKa. XWMHsS JbIXaHHUS. [ eMOrIoOWH Kak
NEPeHOCUYUK  KHuclopona.  BzaumopelicTBus ~ CyObEAMHMII  TeMOIVIOOMHA U
KOONEPATUBHOCTh IMPOLIECCAa CBS3BIBAHMS KHUCIOpOoAa. MyTaHTHbIE Te€MOTJIOOMHBI U
3a00JIeBaHUs KPOBH.

40. Xumuss ummyHurera. Mmmynsbsiii otBer. CTpykrypa anTHTEnd. MMMYyHOTTIOOYIHHBI.
Jlerkue u Tskenple Lenu. BapuaGenbHble M WHBApUAHTHBIE YYAaCTKH. AHTHUTCHBI.
Komrmuiekcsl anturen — antureno. B- u T-muMdonutel. KOMIIEMEHT U €10 KOMITOHEHTHI.
Nnvmynonedunutel. [Ipodmema CITH da.

41. Xumuss HelposHaokpuHHON perymsiiuu. Heliponsl. Cunancel. HelipomenuaTopsl.
ALETWIXOJIMH U aleTWIXoJuHACcTepa3za. MHruOUTOpHl aleTUIXOIUHICTepas3bl. XUMHUS
HepBHOW mepenaun. Heiiponapanutuyeckue sasl. HeiipornenTuasl. OHKedaTHHBI.
OupopduHbl. ONMMOUTHBIC TETTHIHI.

42. DHAOKPUHHBIC JKENe3bl U TOPMOHBI. XHUMHUYECKasi CTPYKTypa TOpMOHOB. CTepouIHBIC
TOPMOHBI KOpbl HAANOYEYHUKOB M TIOJIOBBIX >Kejie3. AJPEHATMH M HOpaJpEeHaJIMH.
MomnexynsipHbIe IEMCTBUSI TOPMOHOB. AICHIIATIIMKIa3Has cucTeMa. Penientopsl.

43. Xumus 3penusa. Ceryatka u (OTOpeHENTOphl. 3pUTEIbHbIE MUTMEHTHL. PoIOTCHH.
doTouzomepuzanus peTuHas. Jlromupopgorncun u METapOJIOTICUHBI.
DOTOMHULIMMPOBAHUE HEPBHOT'O UMITYJIbCA.

44, XvMHs MBIIIEYHOTO COKparieHus. Muo3uH. AKTUH. AKTOMHO3UHOBBIN KoMIuiekc. ATO-
a3Hasg aKTUBHOCTb MHo3uHA. CompspkeHue BO30YKIEHUS U COKpamieHus. Poiab nOHOB
MarHusi, KaJblus U CyJIb(TUAPUIBLHBIX TPYIIIL.

45. Xumus akTUBHOTO TpaHcMeMOpaHHOro nepenoca. CTpykTypa u pyHKuuu 6moMeMOpaH.

46. CucTeMbl aKTHBHOTO ITEPEHOCA IPOTUB T'PATUCHTA KOHIICHTPAIMH. POJIb MOHOB HATpUS U
kanug. ATd-a3nas cucrema. HatpueBslii Hacoc. AKTHUBHBIA MEPEHOC aMUHOKHCIIOT U
caxapos.

3K3AMEHAHI/IOHHI)II71 BUJIET Ne 1
IHo nucuuniimue: XuMnu4ecKue OCHOBbI OMOJIOrHYeCKUX MPOLEeCCOB

1. AwmuHoOkucHOTHL. Dusnko-xummuueckue cpoirictBa. Crepeoxumus. benkoBeie u
HEMMPOTCUHOTICHHBLIC AMUHOKHUCIIOTEI. 3aMeHHMbIE U He3aMEHUMbIE AMUHOKHUCIIOTEI.

2. MukposnemenTsl. Ponb MOHOB kene3a, Menu, LMHKA, MapraHiia U koOanbTa B
OMOJIOTMYECKHUX MPOIECccax.

3. DHIOKpUHHBIE Kelle3bl U TOPMOHBI. XUMHUYECKas CTPYKTypa ropMoHOB. CTeponaHbIE
TOPMOHBI KOPbI HAAIIOYCYHHUKOB U ITOJIOBBIX JKCEJIC3. A}IpeHaIII/IH 1 HOpaJApCHAJIVH.

buner o0Gcyxk/ieH 1 yTBepK/JIeH Ha 3acelaHiH Kadeapsl

3aBenyromuii kageapoit A.M. CanamoB

3K3AMEHAIIMOHHBIN BUJIET Ne 2

Mo nucuuniimue: XuMn4yecKue 0OCHOBbI OMOJIOTHYeCKUX MPOLECCOB
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1. benku. MonekynsipHas macca, pa3Mep U popma OEIKOBBIX MaKpoOMOJEKyd. MeTosl
BhIIcsIeHHs OenkoB. Kitaccudukanms 6emkoB.

2. @epmentsl. Homenknatypa, kinaccudukanus. benkoBas mnpupona (epMeHTOB.
AKTUBHBIA IIEHTP. Y4YacTOK CBs3bIBaHMA ¢ cyocTparoMm. Kodaktopsl ¢pepmentoB. KodepmeHTs
U IIPOCTETHYECKHE TPyl XosodepMeHT u arodepMeHT.

3. T'ennas umxeHepus u OMOTeXHOJOTH. | eHHO-UH)XEeHEpHbIe HHTEP(HEPOH, TOPMOH POCTA,
UHCYJIMH. DKOJOTWYECKHE W STHYECKHE NPOOJEeMbl T€HHON WH)KeHepud. ['€Hbl M TeHOMHKA.
['eHOM uesnoBeKa.

bunet o0cyX/IeH U yTBEepKIeH Ha 3aceiaHnuu Kadeapbl

3aBenyrommii kKageapoit A.M. CanamoB

MeToauveckue MaTepHuaJibl, ONpeaessonue nmpouexypbl
OLICHMBAHUS 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA
AEeATEJbHOCTH, XaPAKTEPU3YIOUIHMX ITANbI (JOPMUPOBAHMS
KOMIIeTeHIIU

Jlns jomycka K 9K3aMeHy HeoOXOIMMO HpUHATH ydacTHe He MeHee deM 50%
CEeMHMHAPCKHX 3aHITHH, BBIIOJIHEHUE BCEX JIA0OPATOPHBIX pabOT M MPEACTaBICHHE OTYETOB
no HuM. [Ipy NOArOTOBKE K CEMUHApCKUM 3aHATHUAM HEOOXOJMMO BOCIOJIb30BATHCS
MaTepuaiamMH y4eOHOM JTuTepaTyphl, KOHCIEKTaMU JIEKIUH

Ha naGopatopHOM 3aHATHM KaXAblil CTYIEHT BBINOJHAET B COOTBETCTBUU C
IPOMUCSAMHU YKa3aHHBIMU B METOJIMYECKUX PYKOBOJCTBAX IO MPOBEACHUIO J1a00paTOPHBIX
pabor. Ha ocHOBaHMU BBINOJHEHHOH J1aOOpaTOpHON PabOTHI CTYAEHT O(GOpMIIIET OTYET,
KOTOPBIN CHAET MPENOAaBaTENIo.

DK3aMeH NpoBOIUTCA B ycTHOM (hopme mo Ouneram. Ha moxarorosky orBoautcs 20
MUHYT.
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