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IlosicHuTe/ILHAY 3anHCcKa

AKkmyanvuocme npozpammer

[Iporpamma umeeT couranbHyo 3HAYUMOCTh 718 HALIEro OGLIECTRA. Poccuiickomy
00IIeCTBY HYXkHbI OOpa3OBaHHEIE, HPABCTBEHHbIE, NPeANPUUMYHBEIE JIIOH, KOTOpbIe
MOTYT CaMOCTOATE/IBHO [IPUHMMATh OTBETCTBEHHbIE PEIUEHHA B CHTyaLMAX BbiOOpa,
[IPOrHO3MPYS WX BO3MOXKHbIe nocuenctsus. OnHa U3 3ama4 00pa3soBaHUSA HA CEroHsS —
BOCMHTAHHE B PEOEHKE CAMOCTOATENbHON MUYHOCTH. [[aHHAs MpoOrpamMMa CrocoGCeTByeT
PA3BUTHIO ¥ yYaIUXCs CaMOCTOATETBHOIO MBIIUIEHHA, GOPMHUPYET yMeHHUsl NpuobGpeTath
i TIPUMCHATH, TIOJMYYE€HHBIE 3HAHH Ha M[pakTHKe. Pa3Bute u  QopmupoBaHie
BLILICYKA3aHHBIX Ka4eCTB BO3MOXKHO Onarozapsi pasBUTHIO Hay4dHO-IIO3HABATEIBHOTO
MHTEepeca BO BpeMs 3aHSATHH.

Kype nmpennasHaueH yvammmcs —cTapiielf  LIKONBI  eCTECTBEHHO-HAYYHOTO,
TEXHOJOrMYeCKOro HIIM yHUBEPCAbHOrO npoduieii oOyueHHss M MOXKeT OBITh Kak
00si3aTelbHBIM ~ YYeOHBIM TIPEIMETOM N0 BEIGOPY yHalIErocs U3 KOMIOHEHTA
oOpasoBaTeNbHOM OpraHuW3alUuK B BAPHMATHBHON 4acTu y4ebHOro IniaHa, Tak H KYpCcoMm B
paMKax BHEYPOYHON [esTeNbHOCTH W/MIM JONOJHUTENIBHOrO 0oOpazoBaHus. [locobue
PCKOMEHIYETCs UCII0/IB30BaTh /I MPOBEAEHHS 3JIEKTUBHBIX KyPCOB.

KoHLenuus coBpeMeHHOro 06pa30BaHus M0Jpa3yMeBaeT, 4TO YUHTe/b MepecTadT
ObITh  OCHOBHBIM ~HCTOYHHKOM HOBBIX 3HAHHil, a CTaHOBUTCS OpraHu3aTopPoOM
[103HaBAaTeIbHOM  JEATENBHOCTH  Y4YaUmluxcs, K KOTOPOH  MOMHO OTHECTH W
HCCIICA0BATE/IbCKYIO JIeATeNIbHOCTE. COBpeMeHHBIe IKCIEPHMEHTANIBHBIE HCC/IEeI0BAHUS
Mo XHUMHH yxKe TPpYAHO NpeacTaBHTb Oe3 HCIIOJIB30BaHHA HE TOJIBKO aHaJIOIOBbIX, HO U
UH(POBBIX  H3MEPHTENbHBIX — NpubopoB. B demepambHOM  rocyaapCTBEHHOM
obpasoBarenbHoM cTannapre (®I'OC) mpomucaHo, YTO OJHHM H3 YHHMBEPCATBHBIX
YH4eOHBIX JICHCTBUI, NMPUOOPETaeMBbIX YHYALIUMHUCS, TOMKHO CTaTh YMEHHE «IPOBEIeHNs!
OMBbITOB, MPOCTBIX SKCIEPHUMEHTANBHbBIX HCCIIEI0BaHUH, NPAMBIX M KOCBEHHBIX M3MEPEHHI
¢ HMCMOIB30BAHMEM aHAIOTOBLIX U LH(POBBIX HW3MEPHUTENBLHBIX Mpubopos». Jlas sToro
YHUHUTEIbL XUMHH MOXKET BOCIIONB30BATHLCS y‘-Ie6HBIM O60pyJIOBaHI/lE HOBOTO TTOKOJICHHUSA —
LH(POBLIMU TAOOPATOPHSMHU.

[lugpposeie 1abopaTopuu MO XMMUH MPEACTABIEHbl AaTYUKAMHU Ul H3MEPEHHUs! i
PErHCTPAlMK Pa3NUYHBIX TTapaMeTpoB, MHTep(elcamu cOopa HaHHBIX H MPOTPAMMHBIM
obecrieyeHreM, BU3YaNIU3UPYIOMIMM SKCIIepUMEHTANbHEIE JaHHble Ha 3KkpaHe. [Ipy 3ToM
OKCNIEPUMEHT  OCTAa€TCd  TPaAMLMOHHO HATYPHBIM, HO JaHHBIE OJKCIepUMeEeHTAa
00padaThiBAlOTCA M BBIBOAATCS HA OJKpaH B pealbHOM MaciiTabe BPEMEHM H B
paLHOHAIBHOU rpapuyeckol GopMe B BHIE YHCICHHBIX 3HAUEHHH, AUATPAMM, TPahUKOB
u Tadauu. OCHOBHO® BHUMaHHUe y4alluXcsl [IPU 3TOM COCPEN0TaYHuBaeTCsa He Ha cOopKe i
HACTPOHKE IKCIIEPHMEHTAILHOMN YCTAHOBKH, a Ha MPOEKTUPOBAHUHM PAa3IMYHbIX BAPHAHTOB
MPOBEACHUS DOSKCNIEPHMEHTA, HAKOIUICHWHM [AHHBIX, MX AaHAJIM3€ M MHTeplpeTaluu,
(pOPMYJIUPOBKE BBIBOJIOB.



C TOUKH 3peHUst HAyKH, IKCTIEPHMEHT — 3TO HCC/IeA0BATE bCKHi METO 00y4eHus,
KOTOpbIH MOJXHMMAET [O3HABATEbHBIH HHTEpEC Ha Golee BBICOKHI YPOBEHb, YCHIHBACT
MOTHBALIMIO  CaMOCTOATENLHOR  [iesTenbHOCTH. MccnenoBaTenbekuii MeTOn  sBIsercs
ycroBueM (OPMUPOBaHHs WHTepeca, MOTPeGHOCTH B CaAMOCTOSITENIBHOM, TBOpUYECKOil
ACATE/IbHOCTH yYalIHXCl.

Hcenenosatenbekuii mpoLece COCTOMT U3 HECKONBKHUX 3TAIOB: paszeiieHHe cMecH
BCHIECTB, BRIIC/ICHUC MOJIEKY ONPEIeNEHHOIO CTPOEHHS, HX UICHTHOUKALNS U H3ydeH e
poJii B MeTabonm3me.

3aHATHS HHTETPUPYIOT TEOPETHYCCKIE 3HAHUS, U MPAKTHYECKHe YMEHHUS, ¥ HaBBIKH
YHALINXCA B €IMHOM MPOLECCe AEATEBHOCTH yueOHO-HCCIIe10BaTEIbCKOrO XapakTepa.

JaHHBI Kypc colepiKaTenbHO CBS3aH C KypcaMM XUMHH, GHOIOTHM, busuku u
HOCHT HHTErPUPOBAHHBIH XapakTep, CTOCOOCTBYSl Pa3sBUTHIO €CTECTBEHHO-HAYYHOIO
MHpPOBO33PCHUSA yyamuxcsi. B yueOHoM rinaHe snekTuBHBIH Kype «BHOXUMHS) sBiseTcs
HAacTbiO MPEIMETHOH obnacti «EcTecTBeHHO-HayuHble npeameTsl». Marepuan moco6us
obecrieudBaeT: 3HAKOMCTBO C COBPEMEHHBIMM (YHIAMEHTANLHBIMH H MPUKIITHBIMH
HccienoBaHusMn B obmactv  GuoxmMmuu;  GopMHpoBaHHMe Yy OOydaroWIHXcs
KOHBCPI€HTHOIO MBINUIEHHS; yIulyOlleHHe U 00OOLIeHHe 3HAHHUI LIKONBHUKOB O
BBICOKOMOJICKYTAPHBIX BEILSCTBAX, METONAX MX HW3YYEHHUsl; PACKPBITHE IIPHHLMIIOB
(bYHKLMOHHPOBaHHA KUBBIX CHCTEM; 3HAKOMCTBO C HCTOPUEH Pa3BUTHS CTECTBO3HAHMNS 1
COBPEMEHHBIMU Pa3pabOTKaMu y4&€HBIX; BOCIIUTAHHE GEPEIKHOIO OTHOIUEHHS K SKUBOiI
npapoze, (popMUpOBaHHE KyJIbTYPbl MMTAHHUS; 00YUEHHE apIyMEHTHPOBAHHOMY BeIEHHIO
AMCKYCCHM; XKeTaHHE 3aHMMAThCS HAayYHO-NTPAKTHYECKOH JeATeIbHOCTLIO.

[locobue comepkHuT MeTOmMYeCKHE KOMMEHTApUM I10 OpPTaHM3ALHH 3aHATHIT
(ocobeHHOCTH, CTPYKTYpa, COfepKaHHe, BHABI AESTEIbHOCTH, dbopmbI 3aHATHH 1 T. 1.). Ha
3AHATHSAX  ydallMecs pa3sBUBANOT aHAJIMTHYECKHe CIMOCOOHOCTH [PH  IPOBEASHHH
MPAKTHICCKUX pPabOT, yCTAHABAMBAIOT NPHYHHHO-CJICACTBEHHBIE CBA3M MPH H3yUCHHH
METOI0B OHOXMMHMH, Y3HAIOT O BO3MOJKHOCTSIX MX NPUMEHEHHS B MeIHIMHE, TMHIEROI
MPOMBILIIEHHOCTH, (papMaIleBTHKE.

[[eaesas ayoumopus

Yaaumecs 10 u 11 knaccos o6uieo6pasoBaTebHbIX HIKOM, KOTOPbIe 060Dy 10BAHbL
«llIkompHBIMH KBAHTOPHYMaMUY.

L{esb npocpammel

O3HaKOMHTh y4alluxcs ¢ OHOXHMHEN Kak HayKOH SKCIepMMEeHTAIBbHOI,
coyeTaroled B cebe OpraHuYecKyto XUMHIO U Guonoruio. Takke JaHHBIE KYPC HOMOKET
chopMUPOBaTh HABBIKH CAMOCTOSATENBHONH paboThl ¢ HUPPOBBIMH  JaTUHKAMIL.
[POBEICHUS U3MEPEHHH U 00pabOTKH MOTy4YeHHBIX H3MepeHui. Pa3BuTh o3HaBaTe 1bHbIi]
HHTEpEC U MCTallpeIMETHBIC KOMIICTCHIIHH OGy‘IElIOHIHXCH qepe3 MNpaKTHHYeCKYHo
JCATEIBHOCTD; PACIIHPHTEL, YIiyOUTh M OOOOLIUTH 3HAHUSI O CTPOEHUH, CBOMCTBAX M
Gynkuuax GuoMonexylr; cOpMUPOBaTh YCTONUMBLIA HHTepeC K MPO(GeccHOHANbHOI



AEATEIbHOCTH B 00JIaCTH €CTeCTBEHHBIX HayK.
[L1anupyembie pe3yabTaThl OCBOCHHS y4eGHOrO npeaMera XHMHHC ONHCAHHEM
YHHBEpCATbHBIX Y4eOHBIX AeiiCTBHIH,I0CTHIAeMBIX 06YYAIOIHMHCH

Juunocmuoie pesyiomamei:

Odyuarowuiics nonyuum 603mMoACHoOCmb 0 opmuposanus credyiowux AuHOCMIHbIY
Yyia.

OnpeJiesleHHe MOTUBALIMK U3Y4YeHHs Y4eOHOro MaTepuana;
OLICHMBAHHE YCBAUBAEMOTO Y4eOHOro MaTepHasa, HCX0d U3 COLUATBHBIX H JIMYHOCTHBIX
LIEHHOCTEH;

[MOBBILICHUE CBOCrO0 00Pa30BATENBHOIO YPOBHS M YPOBHS TOTOBHOCTH K H3YYEHHIO
OCHOBHBIX HCTOPHYECKHMX COOBITHH, CBS3aHHBIX ¢ UCTOPUEN Pa3BUTHS XHMHH U OBIIEeCTRA:
3HAHHE MPaBUJI TOBETIEHHS B UPE3BBIYANHBIX CUTYAIIUAX;
OLICHMBAHHE COLIMAJILHON 3HAYMMOCTHU Npodeccuii, CBA3aHHBIX ¢ XUMUEH;
BNIaleHHe MpaBuiaMH 0Oe30nacHOro ofOpalleHHss ¢ XUMMYECKHMH BeLIeCTBAMH |
00Opyi0BaHHEM, NPOABJIEHHE YKOIOTHIECKOH Ky IbTYPhL.

Memanpeomemnvie pesyiomamei:

Pecyviamuenvie

O6yuatowuiica noayHum 603MOHCHOCMb Ol HOPMUPOBAHUACICOVIOUJUX PESVISIIUBHBIX
Vvii
lejieronaraHue, BKIOYas IIOCTAHOBKY HOBBIX LeJeH, npeoOGpa3oBaHHe MPaKTHYECKOH
3a/1a4d B IO3HABATEIbHYI, CaMOCTOSTENbHBIN AHAJIM3 YCJIOBUI JOCTHIKEHUS 1€MW Ha
OCHOBE y4€Ta BBIJEJCHHBIX YYUTENEM OPHUEHTHPOB JeHCTBUS B HOBOM yuyeOHOM
Marepuaie;
MIIaHUPOBAHUE MYTH TOCTHIKEHHS Lleleil;
YCTaHaBIWBAHUE LIEJIEBBIX IMPHOPUTETOB, BBLOETIEHHE aJIbTePHATHBHBIX crmoco0os
AOCTH/KEHUs eI U BEIOOp HanboJiee 3¢ deKTHBHOIO crocoda;
YMEHHE CaMOCTOSITENIbHO KOHTPOJIMPOBATh CBOE BpPeMs H YIIPABIATH HM;
yMeHHe MPUHHUMATh pellleHHs B MpoOJIeMHOH CHTYalHH;
NOCTAHOBKA Y4eOHOM 3a1a4uk, COCTABIEHHE [IJIaHA U MIOCIIe10BATeILHOCTH JeiiCTRHIL;
Oopranuvs3alms pa60qer0 MeECTa I[IPH BBITIOJIHEHHHW XHMHYECKOT0 OKCIIEPUMEHTA,
POrHO3UPOBaHUE pe3yJibTaTa YCBOEHHUs, OLIEHMBAHHE YCBOECHHOTO MaTepHaa, OLeHKa
Ka4ecTBA M YPOBHS YCBOEHWs, KOpPpeKLUUss B IUIaH M CMocod JedCTBUS Npu
HeoOXoauMoCTH. [lo3nasamensvivie

Qovuarowuiicss nOIYYUM 803MONCHOCHb OIS (DOPMUPOBAHUACTEOVIOUJUX
nosuasamenvuolx YVJI:

MOUCK U BbIIeTIeHUe HHDOpMAaLHH;
aHann3 ycnoBuil ¥ TpeOoBaHMH 3aaauH, BIOOp, COMOCTaBAeHHE H 00OCHOBAHHE CrIoco0a



pelICHUS 3a1a4u;

BEIOOp Hambonee 3(GhEKTHBHBIX CMNOCOOOB pellleHHs 3aJauyd B 3aBUCHMOCTH OT
KOHKPETHBIX yCIIOBHIA;

BBI/IBH/KEHHE U 00OCHOBAaHHE THITOTe3bl, BLIOOP CIIocoba eé MpOBEPKH;

CaMOCTOATENILHOE ~ CO3/1aHHe  ANrOpUTMa  JeATEeNbHOCTH MpPU  pelleHHH  Ipobiiem
TBOPUECKOTO M MOUCKOBOro Xapakrepa,

YMEHHs XapaKTepHU30BaTh BEIIECTBA 10 COCTABY, CTPOEHHIO U CBOMCTBAM;

ONHChIBAHHE CBOMCTB TBEPIBIX, MKHMIKHUX, TIa3000pa3HBIX BEIIECTB, BLIJEJIEHHE WX
CVIICCTBEHHBIX IPU3HAKOB,;

1300paKeHHe COCTaBa MPOCTEHIINX BEIIECTB C IOMOLIBIO XMMHYECKMX (OpMysa H
CYUIHOCTH XUMHYECKHUX PeaKIUi ¢ TIOMOLLBIO XMMHUECKUX YpaBHEeHUH;

[[poBe/iIcHHE HaOMOJEHUWH W olucaHWe NPU3HAKOB M YCIOBUI TeUeHHS XUMHUYECKHUX
peaKluui, BBINOJHEHHE XUMHUYECKOrO OHKCIIEPUMEHTA, BBIBOJBl HAa OCHOBE aHAIH3A
Ha0/II0IeH|H 33 SKCIIEPUMEHTOM, pellieHre 3ajay, MoIyueHHe XUMUYEeCKOH HH(pOpMAaLInK
13 PA3TUUHBIX UCTOYHUKOB;
VMeHHe OpraHU30BbIBaTh UCCIIeIOBAHUE C LENIBIO MPOBEPKU TUIIOTER;
YMEHHE JIeNaTh yMO3aK/IIOYeHNs (MHAYKTHBHOE U 110 AHATIOTHH) U BBIBOJIBI;
VMeHHe OOBEKTUBHO OLEHUBATL UHMOPMALUK O BEIECTBaX U XUMHUUYECKUX [poueccax,
KPUTH4YECKH OTHOCUTBCS K NICeBJOHAYYHOH HH(POpMALIUH.

KommynuxamueHoie

Ob6yuatowuiica ROIY4uUm 603MONCHOCHIb 017 POPMUPOBAHUACIEOVIOUUX
KoMMyHUkxamueHoix Y V]I
MOJIHOE W TOYHOE BbIPaKEHUE CBOMX MBICIEH B COOTBETCTBHH C 3aJadyaMH M YCIIOBHSAMHU
KOMMYHHKaLHH;
alIeKBATHOE HCIOJIb30BAHUE PEYeBBIX CPEACTB A/ TUCKYCCHM W apryMEHTAllHHd CBOEH
MO3ULIMK, YMEHHE [PEACTABIATh KOHKPETHOE COACpXKaHHEe ¢ COOOIIEHHEM ero B
MUCBMEHHOM M yCTHOM  Qopme, omnpeaeleHHe  COOCOOOB  B3aUMOJACHCTBHA,
COTPY/IHHYECTBO B [IOMCKe U cOope uHdopMaLuu;
ornpesesieHHe Croco0OB  B3aUMOJAEHCTBHUS, COTPYJHMYECTBO B IIOHCKe M cbope
MH(pOPMaUWH, yYyacTHe B JUaliore, [JIaHUPOBaHUE OOLIUX CIOCO00B pabOThl, POsBIEHHE
VBAKUTENBHOTO OTHOIIIEHHUS K IPYTUM 00yUaeMbIM;
OInMcaHue  colep’KaHus  BBIMOJHAEMBbIX  JGHCTBMH € LEJBID  OPHEHTHPOBKH
peIMeTHONIPAKTUYECKON 1eATeJIbHOCTH;
YMEHUS YYHTHIBATh Pa3HbIC MHEHUS U CTPEMHTBCS K KOOPAHHALMH Pa3IHYHbIX MO3HIHH B
COTPYAHHUYECTBE;
(hopMyIUpOBaTh COOCTBEHHOE MHEHME U IMO3ULIUIO, APTYMEHTHPOBATE W KOOPIUHUPOBATE
eé ¢ MO3UIMAMM MapTHEPOB B COTPYIHHMYECTBE MPU BbIPAOOTKe OOIIEro pelieHHs B
COBMECTHOH JIeATeIbHOCTH;

o = :
OCYIUCCTBIATL B3aHMHbIM KOHTPOJIE H OKas3plBaTbk B COTPYAHHUYECCTBE HEOOXOIHMYHO



B3aHMOITOMOIIIb,

MIaHUpPOBaTh 0blIMe cmoco0bl paboTh; OCYLIECTBIATH KOHTPOIIb, KOPPEKLHIO, OLEHKY
NCHCTBUI MapTHEPA, YMETh YOekKIaTh,

HCIOJIB30BATH aI€KBATHEIE A3BIKOBLIC cpeacrTsa O 0T06pa)}(eHHH CBOHX YYBCTB, MBICJI eH,
MOTHBOB M moTpebHOCTel; oToOpakaTh B peun (omucaHHe, OObICHEHHE) coaep:kaHue
COBEpIIAeMbIX ACHCTBUI KaK B (POpMe IPOMKOH COLMATH3HPOBAHHON PEYH, TaK U B (hopme
BHYTPEHHEeH peyu;
Pa3sBUBaTh KOMMYHHKAaTHBHYIK) KOMIICTEHTHOCTBD, HCIIOJIB3YsdA CpeAcTBa yCTHOﬁ H
NHUCBMEHHOM KOMMYHMKAUUU NpU padoTe ¢ TeKCTaMU yueOHHUKA M JOIMOIHHTENbHOI
nHTepaTypoﬁ, CITpaBOYHBIMH Ta6HHIIaMI/I, OpOABJIATE T'OTOBHOCTH K YBaKCHHIO HHOM
TOYKH 3pEHUS NIPU 00CYKACHHUHU Pe3yIbTaTOB BBIIOJIHEHHON padOTHI.

Ipeomemmnuie pezyibmamol

Obovuarowuiica Hayuumes.:

[IPHUMEHATE OCHOBHBIC METOIBI IIO3HAHUS: H&6HIOL[€HH€, H3MEPEHHE, DKCIICPHMEHT]
XAPAKTEPHU30BATL TCPMHHBI U ITOHATHAA, 00BSACHATH B3aHMOCBS3b MEKIY HUMU,

00OCHOBBIBaTh CHCTEMY B3IVIIIOB Ha JKUBYIO NPUPOAY, MPHMEHsST OHOJOrHuecKye
TCOPHH, YUEHHUs, 3aKOHbI, 3aKOHOMEPHOCTH, IOHUMAaTh IPAHULBl UX IPUMEHHUMOCTH;
KJ1acCU(HLIMPOBATh OCHOBHbIE OHOJOIHYECKHE MAKPOMOJIEKYJIbI;

OMUCHIBATH QYHKUUK O€NKOB, HYKJIEHHOBBIX KHUCIIOT, YIJIEBOIOB M JIHITHIOB,;
VCTAHABIMBATE CBS3b CTPOEHUS U (PYHKLMH OCHOBHBIX OHOIOTHYECKHX MaKpOMOIIEKY,
MX poJib B IPOLECCAX KIETOYHOro MeTabonm3Ma;

OOBSCHSATH 3HAUCHHE MUKPO-, MAKPO- U YIIBTPAMHUKPO3JIEMEHTOB B KIIETKE;

MOHUMAaTh CYILIHOCTh OMOCHHTEe3a O€JIKOB, MEXaHU3Ma JAeiCcTBUs (PepMEHTOB, OMOCUHTE3A
JIHK u PHK, pacnana 6enxoB, OuocuHTe3a U oOMeHa yriIeBOJOB, OMOCHHTe3a U 00MeHa
JIUNUI0B, OHOJIOrMYEeCKOoro OKucaeHHss M cuHTe3a AT®, wMexanwsMa [eHCTBHSA
CTEPOH/IHBIX TOPMOHOB;

peulaTh 3aa4d Ha ONpeAesIeHHE 1ocaea0BaTe/lbHOCTH HyKiIeoTHaoB JJHK n uPHK (mP-
HK), antukoponoB TPHK, nocienoBareibHOCTH aMMHOKHUCIOT B MOJEKYJe Oenka,
[IPUMEHSAA 3HAHUA O peaKkUUAX MaTpUYHOr0 CHHTE3a, MEHETHYECKOM KOoJe, MPHUHIHUIIC
KOMITIIEMEHTAPHOCTH,

7enaTh BBIBOABI 00 H3MEHEHHSIX, KOTOPbIE MPOH30HIYT B MpolleccaXx MaTpUYHOINO CHHTE3a
B C/lydac U3MEHEHHS MocieoBaTebHOCTH HyKneotuaos JHK;

00OCHOBBIBATh B3aUMOCBSI3b IIACTHYECKOTO0 M SHEPreTHUECKOro OOMEHOB; CpaBHUBATH
npoLecchl TMIACTHYECKOTO W HIHEPreTHYecKoro OOMEeHOB, NPOMCXOISMIHUX B KIETKax
JKHBBIX OPraHU3MOB,;

XapaxkTepru30BATh METO 1Bl OMOXMMHAUECKUX HCCIIeJOBaHHUI;



NPOBOAHTE  y4eOHO-UCCNENOBATENBCKYIO  JAESTENbHOCTh:  BBUIBHTATH  [HIIOTE3bI,
[IaHMpOBaTh paboTy, OTOMpaTh M TNpeoOpa3oBBIBATE HEOOXOAUMYIO HHMOPMALHIO,
[POBO/INTE 3KCIIEPUMEHTBI, HHTEPIPETUPOBATh Pe3YJIbTAThl, JA€JaTh BBIBOIbLI HA OCHOBE
MOJIyYeHHBIX Pe3ylIbTaToB;

Obyuarowuiica ROTYUUM B03MOHCHOCML HAYYUMBCL!
BBIIBUIaTh U TIPOBEPSTH IKCTIEPHMEHTANIBHO THIOTE3b! O XHMHYECKHX CBOHCTBAX BELIECTB
Ha OCHOBE MX COCTaBa U CTPOEHHsI, X CIIOCOOHOCTH BCTYNAaTh B XUMUYECKHE PEaKLHH, O
XapakTepe u MPOJAyKTaxX pa3IHYHBIX XUMHUYECKHX peaKIIuii,
XapaKT€pH30BaTh BEIUECTBA IO COCTaBY, CTPOEGHHIO M CBOMCTBaM, YCTaHaBIMBAThH
MPHYHHHO-CIEICTBEHHbIE CBA3H MEK/Y JaHHBIMU XapaKTepPUCTUKAMHU BeILECTBa:

BLIIIBUTATh H MPOBEPSITHL DKCHEPUMEHTAIBHO THIIOTE3HEl O pe3yabTaTax BO3JICHCTBHS
Pa3InuYHbIX (baKTOpOB Ha U3MCHCHHE CKOPOCTH XUMHYECKOH pPEaKLHH;

HCI10J1b30BAaTh HpHOGpeTéHHbIe KJIFO4Y€BbIE KOMIIETEHILIMH TIPH BBIITOJHEHHUH TIPOCKTOB W
}‘HQ6HO-HCCH€I{OB&T€J’IBCKHX 3aa4y 1O HM3YYCHHIO CBOMCTB, CI110co0o0B IMOJIYUYCHHA H
pacrno3HaBaHHs BELIECTB,

00BEKTUBHO OLIEHUBATh I/IHd)OpMaLIH}O O BeIIeCTBax M XMMHYECKHX IMpoleccax.
OCO3HAaBaTh 3HAYCHHUE TCOPCTHUYCCKHX 3HAaHUH 10 XUMHH AJIA HpaKTI/I‘leCKOI\;I ACATCIIBHOCTH
HCJIOBEKA,

CO3/1aBaTb MOJCIH U CXEMBI AJIA PCUICHHUSA yT-IC6HbIX H MNO3HaBaTCJ/IBHBIX 3aJa4. MOHUMAaTh
HeO(ﬂ)XO,ELI/IMOCTB CO6J'HOJ]€HHH Hp@,[[HHCElHHfI, npeajiaracMblx B HHCTPYKUHAX  [IO
HCTOJIb30BaHUEO JIEKAPCTB U IIP.

MopMbl KOHTPOJISE

- Kontposs pesynbratoB o0ydeHus B COOTBETCTBUHM C JaHHOW oOpazoBarellbHOI
MporpaMMod TNPOBOAUTCA B (OpMe IHUChbMEHHBIX M IKCIMEePHMEHTAJbHBIX paborT,
[pearnojaraeTcs NpoBeJAeHHe IPOMEKYTOYHON U HTOroBOH aTTecTaluu. IIpomexyTounas
aTTeCTalUHs IPOBOAUTCS B BHE TECTUPOBAHUSA 110 TEMAM Kypca, IPUHUMAKOTCs OTYETHI 110
[pakTHYeCKMM paboTaMm, caMOCTOsITeNbHble TBOpUeckue paboThl, HUTOrOBbIE Yy4eOHO-
ucciieJoBaTelIbCKue IMpOEKTHI. Hrororoe 3aHATHUE npoxXoauT B BHUJIIE Hay4HO-
MPakTU4YeCKOW KOH(EpeHIMH WU KpYyIJoro CcToja, [Ae 3acaylIMBalOTCs JIOKJIa/lbl
ydaluxces 1o Bbl6paHHOﬁ TeMe HCCIICA0BaHHs, KOTOPbLIC MOLI'YT OBITE npeacTtaBlICHbI B
dopMme pedepaTa UK OTUETA MO UCCIEAOBATENLCKOM padoTe.

Cpoxu peanuzayuu

. IlporpamMma paccuntana Ha 2 roga oOydeHus. [lepHOAUYHOCTH 3aHATHIL:
e’KeHeleNbHO. JNTTeNbHOCTh OQHOTO 3aHATUS — | akaJeMHYeCKUH Jac.

Dopmer u memodsl obyuenus

- Y4uTeNnb pacnpeseNaeT y9aluxcsa B y4eOHyI0 rpyIily MOCTOSHHOIO COCTaBA.



OcHoBHoOE€ CoaepKaHue NporpaMmsbl 3JIeKTHBHOI'O Kypca

Y4yeOHO-TeMaTHUYECKHIT NMJIAH

N HasBanue pa3nesioB u Tem KoandectTBo yacos ]
Bcero Teopus ‘ [Ipakruxa
| 10 knace
' Tema | |BBoamble 3aHsTHSL. 4 2 1 2
XHUMHYCCKUH IKCEPUMEHT M IIH(POBLIE N1a-
Oopatopuu
lTema2 |BBenenue B OHOXMMHIO 2 2
Tewa3 |Xumudeckuii cocTas OPTaHU3MOB U 0O0lI1ee MOHATHE 4 3 1
00 oOMeHe BellecTB U YHEPTHH B SKHBOM NPHPOIE
Tema4 |benxu. Pacnan u 6uocuures GeIKos. 8 6 2
Temas |DepmenTs 6 4 g
Tena 6 BHTaMHHBI H HEKOTOPEBIE ApyTrHe OHOIOrHYIeCcKH 6 . 5
AKTUBHbBIE COCTHHCHUS
Tema 7 HyknenHoBble KUCTIOTHI M X 0OMeH 4 3 ED
11 kaace
Tema 8 |YrmeBomel v HX 0OMeH 5 3 2
Tewma 9 Jlunaaer 1 ux oOmen 5 3 2
Tema 10 buonornveckoe oxkucnenue u cuares AT® 2 )
Tema 11 [['opMOHBI H MX posib B 0OMEHe BeIecTB 8 6 2
~ Tema 12 [Baaumocssss u perynsauus obMeHa BellecTs. - 2 2
[1poGaemMbl OHOXUMHYECKOH 3KOTOTHH
Tema 13 TlpoektHas pabota 10 2 8
| Hroro 68 42 26
Coaepxxanne nporpaMmmbl
Tema 1. Xumuueckuit 3kcnepumenm u yudhpossie 1abopamopuu
[ludposele parymku. OOume  xapakrepuctukd. Pusmyeckue  dPdexTsl,
MCIT10JIb3yEeMBbIe B paboTe NaTYHKOB.
Tema 2. Beeoenue ¢ buoxumuio
buoxuMuss — Hayka O KayeCTBEHHOM COCTaBe, KOJIHMYECTBEHHOM COJAEPKAHUH H

npeoOpa3oBaHUAX B MPOLECCE JKU3HEICSITEIbHOCTH COeIWHEHHH, 00pa3yloLIUX KHBYIO
mareputo. Mcropust pazButus OuHoxuMuM. Ponlb OTe4ecTBEHHbIX YYEHBIX B Pa3sBUTHH
Ouoxumud. B3auMocBsizh OHOXHMHH C MOJEKyIspHOM Ouosorued, OHOGH3UKON H
OMoopraHnyeckoil XuMued. 3HayeHHe OUOXWUMHUM IS PA3BUTHS OUONOTUH, MEIULUHEL
OHOTEXHOJIOTHH, CEIBCKOTO XO3sHCTBA, FTEHETUKH U DKOJIOTHU. MeTo/bl OHOXUMHUYECKHX
MCCIIeIOBAaHUH M UX XapaKTepucTuka. Mcrmonb3oBaHHE COBPEMEHHBIX CKOPOCTHBIX M
ABTOMATHU3WMPOBAHHbIX (l)H3HKOXHMH‘IeCKHX METOOOB aHaJIku3a AJIA OMOXMMHYECKHUX LICJICH.

buoxumuyeckue MeToIbI MOHHUTOPHHIA Opr}KaIOH.wﬁ Cpelbl.



Tema 3. Xumuueckuii cocmae opzanuzmos u obuiee nouwsmue 06 obmene
senjecme U IHEPeUL 6 HCUBOU NPUPOOe

[louarue o rymaBHBIX OMOTEHHBIX JleMeHTaX. Makpo- M  MHKPOIEMEHTHL.
3aKOHOMEPHOCTH ~ PaCTIpOCTPaHeHHs >IEMEHTOB B JKHBOH npupome. IlorpeGHocts
OpPraHH3MOB B XUMMYECKHX 3JIeMeHTax. bHoreoXxumuyeckuii KpyroBopor BeLIECTB B
NpHPOJE — OCHOBAa COXPaHEHHUs paBHOBecHsl Ouocdeprbl. MacuiTabbl 0OMeHa BellecTs B
AUBOH npupoje. [lnacTuueckue U sHepreTHUECKHe BeIECTBA. BHOMOrMYECKH aKTHBHbBIE
COCIMHEHHS, X POJIb B JKH3HU Y€JIOBEKA, JKHUBOTHBIX U pacTeHHii. [ToHATHE 0 mecTHIMAax
M UX BHJAX.

Tema 4. beaku. Pacnaod u 6uocunmes éeikoe

Ponb ©6enkoB B NMOCTpOeHMH W (YHKIMOHWPOBAHMM KMBHIX CHCTeM. [loHsTHE O
NpoTeOMe M MPOTeOMHKEe. AMHHOKHUCIOTHBIA coctaB  OeinkoB. IloHaTHe O
MPOTEHHOTeHHBIX aMHHOKHcI0TaX. Criocod cBs3M aMUHOKHCIIOT B O€JIKOBOH MOJIEKYJIE.
[lentuapl. [MpuponHsle nenTuasl (TIyTaTHOH, BA30NPECCHH, YHKE(ANUHBI, JHAOPPUHBI 1
ﬂp.}. HX (bH?»HOﬂOI"HT-IeCKOE 3HAYCHHE H HCIOJIB30BAHHUE B KadeCTBE MEIHUIMHCKHUX
npenapaToB. XMMHYECKHH CHHTE3 MHENTHIOB 3aJaHHONO0 CTPOEHHS H BO3MOKHOCTH HX
npumenenus. CtpykTypa 6enkoBbix Mojekyi. [lepBuunast crpykrypa Genkos. [IpuHuunrmnes
U METOJIbl OIpeleseHHs IEPBHYHON CTPYKTYpbl Oenka. BTopuuHas M HaaBTOpUYHAs
CTpyKTYpbl OesikoB. [TonATHe 00 a- UB—KOH(pOpMALMAX MONUNENTUAHOH Lenu (padoThbi
JI. Tlonunra). Ilapamerpsl a-cnupanu mnonunentuaHod memnu. CBsS3p MepBUUHON U
BTOPHUYHOM CTpPyKTyp OenkoBoii Mmosexynsl. Knaccmpukanus OenxoB no sjneMeHTam
BTOPHUYHOM CTPYKTypbl. JlOMEHHBId TIPUHLHUIT CTPYKTYPHOH oOpraHW3amud Oelkos.
[ToHsiTHe O CTPYKTYpPHBIX U (PyHKLHMOHAIBHBIX JOMEHAX (Ha MpUMepe HMMYHOTITIOOYTHHOB
¥ KaTaJIMTHYECKH aKTUBHBIX OenkoB). TperuyHas cTpykTypa OenkoB. Tumbl cBs3eil,
00eCTeYnBarOIMX [OAJNEPKAHUE TPETUYHOH CTPYKTYpbl. JIMHAMUYHOCTH TPETHYHOMH
CTPYKTYpbl OesikoB. CamMoOpraHu3anusi TPETHYHOH CTPYKTYpbl O€JIKOBON MOJIEKYJbI 1
poib  cneud@uyeckux OenKoB-IallepoHOB B 3ToMm  mpormecce. llpenckazanue
POCTPAaHCTBEHHOTO CTPOEHHS OelKOB HCXO0As M3 HUX IEepBHYHOH CTPYKTYpEL.
YerseptuuHas cTpykTypa OenkoB. KoHkpeTHble mpHMepbl YETBEPTHUYHOH CTPYKTYPEI
0€/KOB (reMoriao0HuH, JIakTaT-AerHAporeHasa, Karanasa u ap.). HomeHnkinatypa u Kiaccu-
(pukanus OenkoB. @OyHKUHOHANBHAs Kiaccuukanusg OeIKOB M XapaKTepHCTHKA
OTAEABHBIX TIPYMOIl: CTPYKTYPHBIX, COKPATHUTENBHBIX, 3allHTHBIX, TOKCHYCCKHX,
PELENTOPHBIX U PErYIATOPHBIX. belku (MeTanToTHOHEHHBL, FeMOTIJIOOHH H JIp. ).

Pacnan GenkoB. ®epmenTdl, ocyuiecTBistONMe pacnaa Oenkos. IlporeacoMbl —
KOMIJICKCEI TIPOTEOJHTHUECKHX (epMeHTOB. MaxkopHble OeJKH KPOBH Kak HCTOYHHKH
OMOJIOTHYECKH aKTMBHBIX MeNnTHA0B. MeTabonu3M aMHHOKHUCIOT. KoHedyHble MpOayKThI
pacriajia OeJKOB M IyTH CBA3bIBaHMsS amMMmuaka B opranusme. llyTu HOBoOOpasoBaHHS
amMiHOKHCnoT. [lepBuuHble ¥ BTOpPHYHBIE AMHHOKHCIOTHI. 3aMEHUMBbIE ¥ He3aMeHHMble



AMUHOKMCIOTBL. brocuHTes OenkoB. MarpuuHas cxema OHMOCHHTe3a GelKOB.
AKTHBHPOBAHHE aMHHOKMCIIOT (CHHTe3 amuHoamun-TP- HK). Ctpoerne pubocom. Coctar
MPOKAPHOTHYECKHUX U 2YKapHOTHYECKHX prubocoM. [lomuprbocoMbl. ITarsl TpaHCIsLHH
(MHULMALHMs, SMOHrallyds, TepMHHALMA) W uxX perymsuus. Kox 6eiakosoro cumTesa.
Oc00eHHOCTH reHeTHYECKOro KO/la MUTOXOHIPHI! M XJTOPOTIACTOB.
Jlabopamopnste padomor:

1. OnpeneneHue cpelibl paCTBOPOB AMHHOKHCIIOT.

2. OnpeneneHue U303IEKTPHYECKOM TOUKH JKeTaTHHBL.

3. OnpeaeneHue TeMIepartypsl MIaBIeHHs aMUHOKHCIIOT.

4 BnusiHHe TeMnepaTypel Ha CBOMCTBA GeJIKOB.

5 Baugaue usmenenus pH Ha cBoiicTsa 6eKoB.

6. LlBeTHBIe peaklnH Ha GeNKH.

Tema 5. @epmermoi

PasHooOpasue KaralMTHYeCKd AaKTHBHBIX MoJeKysl. KaTaluTH4ecKd aKTUBHBIE
OeJIKH (9H3MMBI), KaTauTHYecKH akTuBHble PHK (pubo3umpl), KaTanuTU4ecku aKTHBHbIE
antutena (absumbl). Karanutuueckas oyHkims Oenkos. Pasnuuus B CBOiiCTBax
¢GepmenTOB M KaTanusatopoB WHOW npupoxbl. CreuuduuHocTs AeicTBUS (EpPMEHTOB.
Ponb oreuectBenHbIx yuénsix (M. IT. TTasnos, A. E. Bpayumreiin, B. A. DHrensrapar u
Ap.) B pa3BUTHM 3H3UMOJIOTHHU. [ToHATHE 0 cyGcTpaTHOM M aIOCTEPHYECKOM LIGHTPax B
Monekysie (pepMeHTOB. (DepMeHTHI MOHOMEPHI (TPUIICHH, JHU30LUM) M MYJbTHMEphI
(rnytaTHoH-penykTasa). Ilonsitue o xodepmenrtax. KodepmeHTbl — mNepeHOCUHUKH
Bonopona u anekrpoHos (HAJl, HAJI®, ®AT), u atomusix rpynn (AT®, kodep- MeHT-A,
H/l®-caxapa). MHoxecTBeHHble (OpMbl (epMEHTOB U UX (YHKIMOHAIBHOE 3HaYeHHE.
M3odepMeHTEl aKTaTAErHIPOreHasbl. 3HAUEHHE HCCIENOBAHHS MHOXECTBEHHBIX (opm
()epMEHTOB Ul MEIULIMHBI, T€HETUKHU, CENeKIIMM U MOHUTOPUHIA OKpY’KaroLIeH cpelibl.
MexanusM nelictBust QepmeHToB. DepMeHT-cyOcTpaTHBle KoMIUIeKkchl. KoHcrtanTta
JHCccoMaluy (pep- MeHT-cyocTpaTHoro komriekca (KS) u koncTtanTa Muxasnuca (KM).
AKTHBATOpPbl M WHIHOUTOPHI (epMeHTOB. BrnusHume KCeHOOMOTHKOB Ha AKTHBHOCThL
(pepmenToB. Homenknatypa u knaccudpuxaius depMmeHToB. [IpuHIMOBI Knaccuukaiuu
depmentos. [IpoMblllIeHHOE MOTy4YeHHe M [PAaKTHYEeCKOe HCIO/b30BaHue (PepMEHTOB.
[lepcrieKTHBBl TPAKTHYSCKOTO HCIOIb30BaHHUA PHOO3HMOB M aO3UMOB Ui OOpBObLI C
3a00/1eBAHUAMH YEJIOBEKA.

Jlabopamopnoie pabomot

1. TepmonaOunbHOCTh (hEPMEHTOB.

2. Brusinne akTHBATOPOB M HHTHOHUTOPOB Ha paboTy ()epMEHTOB.

Tema 6. Bumamunvt u Hekomopsie Opy2ue 610102UUeCKU AKMUBHbIE COCOUNHEH U

HMctopus OTKphITHA BUTaMHHOB. Pojib BHTaMHHOB B [MTaHMM Y€J10BEKa W



KHBOTHBIX. ~ ABHTaMHMHO3BI, TMIOBHTAMHHO3bI, TUMEPBUTAMHHO3bI. COOTHOLIeHIE
BUTAMMHOB M KoepmeHToB. Butamepus. XKupopactBopumble BuTaMuHbL. Butamun A u
€ro yvactue B 3puTenbHOM akte. Butamunel D, K u E u ux pois B oOMeHe BeluecTs.
Bonopacrteopumble BuTamuHbl. Butamunsl Bl, B2, BS, B6, B12, ux 3nadenue B o6Mene
seutects. Buramun C (ackopGuHOBasi kucnora). PasHoobpazue GHONOrHYECKH aKTHBHBIX
COeJMHEHUH: AHTHBUTAMMHBI, AHTHOMOTHKH, (GUTOHUMABI, TepOHIMABI, Ae(hOTHAHTEHL,
POCTOBbIC BELLECTBA (BaKHEHILUE MTPEICTABUTENU U MEXAHU3MEI JIeiCTBHS ).

Jlabopamopnsie padomst

1. KauectBeHHas peakiius Ha BUTaMUH A.

2. KonnuectBeHHoe onpenenenne BuTaMiHa P B yae.

Tema 7. Hyrkneunoevie kuciomst u ux oomen

McTopust OTKpBITHS W W3y4eHHS HYKJIEHHOBBIX KUCIOT, HX XHMHUYeCKHH COCTAB.
XapaKkTepUCTHKA IYPUHOBBIX M NHPHMUIMHOBHIX OCHOBaHMH, BXOAIIMX B COCTaB
HYKJIEHHOBBIX KHCJIOT. [lBa THNA HYKIEHHOBBIX KHCIOT: J1€30KCHPHOOHYKIICHHOBAS
kucnora (AHK) u pubonyknennonas kucnora (PHK). Pazmuuus mexay JIHK u PHK no
COCTaBY IJIaBHBIX a30THCTHIX OCHOBAHWM, IEHTO3aM, MONIEKY/SIPHOI Macce, JToKalu3aluy
B ki1etke U dynkuusm. Crpykrypa u ¢ynxuuu JJHK. Conepsxanne JJHK B opranusme u
JoKanmu3auus e€ B KJIeTKe (AIpo, MUTOXOHJAPHH, XJIOPOILIacTa, 3MUCOMBI). Pasmep wu
opmbr Momexyn JIHK. Konbuesas ¢popma JTHK HekoTopbIx (aros, MHTOXOHAPHUH H
xjaoponactoB. Ilepsuunas ctpyktypa JAHK. Ycnexu u mepcnekTuBbl B paciivd)poBke
CTPYKTYPBI TE€HOMOB MHMKPOOPraHM3MOB, pacTeHHH U KHUBOTHBIX. [Ipoekt «I'eHom
uyenoBeka». Bropuunas ctpyktypa JHK (mopens JIx. Yorcona u @. Kpuka).
KomnyieMeH- TapHOCTb a30THCTBIX OCHOBaHWI M €€ 3HaueHHe A BOCIPOH3BEICHMS
CTPpYKTYpel reHoMoB. Tperuunas crpykrypa JHK. Csepxcnupanuzanus JIHK.
M30biTounocTs u KomMnaktHocTh Mosiekysl JIHK. Ctpoenne xpomaruna. Myrauuu B JTHK
W Qaxropel, MX BbI3bIBarolIMe. Penapanus ctpyktypel JJHK u eé 3HaueHue s
coxpanenus BHIOB. HacrnenctBennsle 3aboneBanus. PHK, ux kmaccuduxauus (TPHK,
pPHK, MPHK, maPHK, ™MPHK, Bupycusie PHK). CpaBHutensHas XxapaKTepHCTHKA BHIOB
PHK no ux crpykrype u ¢ynkuusm. MexannsMm OuocmHTesa (perukauuu) JIHK.
@epmentsl (PHK-monumepasa, JIHK-nonumepasa, JJHK-nurasa) u 6enkosere dakTopsl,
yuacTsyrowmue B pernukauuu JAHK. PeruvkainmonHas BUJKa U 3tansl OuocunTesa JIHK.
OcoOenHocTy penMkauyu y npo- U dykapuot. buocunrtes PHK (tpanckpunims) u eé
peryisuus y npo- U 3ykapuot. [loHstue o TpaHckpunToHax M omepoHax. CospesaHue
(npoueccunr) PHK. Crunaiicunr u ero Buasl. Ayrocnnaiicunr. «Penaktuposanue» PHK.
OOpaTHas TpaHCKpHIIUMs U €& 3HayYeHHe NId CYIIECTBOBAHHs BUPYCOB (Ha mnpumepe
BUPYCa HMMYHOAC(UIIMTA YeIOBEeKa U BUPYCOB I'PUIINA) H BHY TPHICHOMHBIX MI€PECTPOEK.
[TonsaTHe O MONBMKHBIX TEHETHYECKHUX DJJIEMEHTAaX M HMX 3HAYEHHH I8 3BOJHOLMH

redomMoB. [1onsiTie 0 reHeTH4eCKol HHKeHepur. IIpHHUKMIIBL M CTPATETHH MOJIEKY IAPHOTO



KIOHUPOBaHHs. JJOCTHIKEHHS ¥ NePCIeKTUBBI MOJIEKYIAPHON GHOTEXHONOrHH,
Jlabopamopusie padomor
|. BeizieneHne HyKkJI€0npOTEHHOB U3 APOKIKEHi.

Tema 8. Yeneeoowvt u ux oomen

Knaccudukauus yrnesomos. Ilpoctele  yrieBojbl (MOHOCaxapuabl) W X
mpenctaButenu  (pubosa, TiOKO3a, (pykTo3a, ranakrtosa). CIOKHBIE  YIJIEBObI.
[lucaxapunpl  (caxapo3a, JlakTo3a, MalbTO3a). [Tonucaxapunapl, uX CTpyKTypa W
pe/iCTaBUTeNN (IJIMKOTEH, KpaxMman, Kierdarka, XuTuH). OVHKIHH YIieBoios
(dHCpreThyeckas, MerabonMyeckass, pelenTopHas © ap.). | JIHMKONPOTEHHbl K4k
ACTepMUHaHTbl Ipynn KpoBu. OOmeH yrieBonos. [lyTu pacmaza mnojiMcaxapuios.
Perynsuust docdoponusa npu yuactuu ropmoHoB, G-6enko, TAM® u NpoTeHHKHHAS.
O0men  rmoKo30-6-ocdara (IUXOTOMHYECKHIT M amoToMuueckuii myTH). OOMeH
MUPOBHHOIpaHONW KuCIOTEL ['mukomms. Crniuprosoe Oposkenue. [lelicTBue >TaHona Ha
OpraHHu3M 4e/loBeKa. [ToaudepmenTHBIH KOMILIEKC OKHUCIIUTETILHOTO
1eKapOOKCHINPOBAHUST  [TMPOBMHOTPAJHOH  KHCHOTHL  LlpKi TPHKapOOHOBBIX U
AnKapOOHOBBLIX KHCIIOT, ero 3HauyeHHe B OOMeHe BElIeCTB M OOecleYeHMH OpraHu3Ma
JHepruer. buocuntes yrnesonoB. [loHATHE O mNePBHYHOM OHOCHHTE3€ YIIIEBOJIOB.
[ moxoneorenes. buocuHTe3 0IHro- U MONHCAXapHIOB.

Jdabopamopnwie padomot

|. lIBeTHBIE peaku Ha KpaxMai.

2. KayecTBeHHblE pEaKLHIO Ha MOHO- U JIMCaXapH/Ibl.

Tema 9. /Tunuost u ux oomen

OOmas xapakTepHcTHKa M Kinaccudukanus Tumuaos. CTpykTypa U (QyHKIHH
nunuaoB. Poik MUNUIOB B MOCTpoeHHH Oronoruyeckux MeMopan. CTpyKTypa U (pyHKIIHK
JIUITONPOTEHHOB. ObmMmen KHAPOB. PE‘ICH&,E[ KHPOB H B-OKHCJICHUC BBICIHIHUX KHPHBIX KHUCIIOT.
[ THOKCHIIEBBIH LMKI ¥ €ro poils BO B3aUMOCBS3M OOMEHA JIMITUAOB W YIJIEBOJIOB.
MexanusM OuOCHHTe3a BBICIIMX JKHUPHBIX KHCJIOT. DBHOCHHTE3 TPUITIHLEPHUIOB.
Hapyuwenus B odOMeHe xupoB. OKupeHHe U ero npuunHel. Bocku, ux ctpoenue, GyHKIHH
U MpPeACTaBUTENH (crmepMauer, myenuHbld Bock). Cte- puasl. CTeposbl (Xoaectepod,
sproctepod U aAp.). CTpykTypa U GYHKIHH CTEPOUIOB (XOJIEBas KHUCIOTA, CTEPOUIHBIS
ropmonsbl). @ochonunuasl. buonorudeckas pons dpochonuniaos. PochorMHOZUTHIB KakK
HCTOYHHKH BTOPHUYHBIX HOCpeJIHHKOB r'OpMOHOB.

J/ladopamopnusie pabomot

1. Onpenenenue TeMneparypsl IUIaBICHHA U 3aTBEP/CBAHUS KHPOB

2. DMyJbrMpOBaHUE KUPOB

Tema 10. Buonozuueckoe okucinenue u cunmes AT®



Hctopus usydenns npoueccos 6uonorudeckoro OKHCJIeHHA: paboTel A. H. baxa, B.
W. Tlamnaguna, O. Bapbypra, B. A. Jurenbrapara. PasHooGpasue (epmentosn
OHOJIOrHYecKoro  okucieHus. CHCTeMsl MHKPOCOMAbHOTO OKHMCIIEHHS B KIETKe.
[lutoxpom P-450 1 ero pons B AeTOKCHKALMHKCEHOGHOTHKOB, CynepokcumaucmyTasa,
Katajlasa i HX pojib B 3alllATE OPraHW3Ma OT aKTMBHBEIX (JOPM KHCIOPOJA. Comnpsxenue
OKHCJCHHs ¢ QocopunupoBannem.  CyGerpartHoe Gochopunuposanne  u
(pocopunupoBanre Ha  ypoBHE 3JICKTPOHHO-TPAHCMOPTHOW  wenu. [loHsaTHe o
conpsraromied Mmemdpane MurtoxoHapuii. Ctpoenne nporonuoii AT®azsl u BepOsITHbIE
MeXaHu3Mbl cuHTe3a ATO.

Tema 11. I'opmonst u ux pons 6 oomene eeugecme

Knaccudukanns ropmoros. CTepouHble FOPMOHBL: KOPTHKOCTEPOH, TECTOCTEPOH,
2CTPAaNON, SKIH30H. MexaHu3M 1eHcTBHS CTEPOUIHBIX TOPMOHOB. [1eNTHIHBIE TOPMOHDI.
XapaKTepUCTHKAa WHCYJIMHA, TOPMOHA pOCTA, THPEOTpPOIHHA, racTpHHa, Ba3OMpeCcCHHA.
Mexanusm JeHCTBHS MENTHAHBIX TOPMOHOB (Ha IpUMEpPE IVIIOKAarcHa W HMHCYJIMHA).
Caxapubiii 1nabeT u ero Buasl. IIpoure ropMoHs! (aIpeHaNHH, ayKCHH, TuOOepenTnHbl,
UMTOKHHWHDI, NpOCTAIJIaHAHHBI), HX CTPYKTypa M MEXaHH3M HEeHCTBUS. PHIH3MHI-
(haxTopbl  ropmoHoB. Heiiporopmonsr (sumopduHbl 1 >HkeQanunbl). [lpumenenue
FOPMOHOB B MEIUIIMHE U CEJILCKOM XO3SHCTBE.

Jlabopamopnuie pabomer

I. KadecTBeHHbIe peaklHy Ha HHCYJIHH

4

2. Peakuus afpeHanuHa ¢ XJI0pHbIM KeIe30M
. Peakums anpenanina ¢ ionom

L

Tema 12. Bsaumoceazs u pezyrayus obmena eewecme. Ilpoéremsi
OUOXUMUHECKOU IKOTOZUU

Obume npeacTaBieHHs O B3aMMOCBA3M OOMeHA BELIECTB B KieTke. [IoHATHE O
KJIFO4YEBBIX META00IUTAX (MMPOBUHOIPAHAS KMCIIOTA, KoepMeHT-A u 1p.). Bzaumocssse
0eJIKOBOrO M HYKIIEHHOBOTO OOMeHa, 3HadeHHe peryjsiTOpHbIX GenkoB. BzauMocmssb
YIJIEBOJHOIO W OeIKoBOro oOMeHa. Posib MUPOBMHOIpaHON KHCIOTH U IHKIa Kpebea B
3TOH B3aUMOCBA3H. B3auMoOCBs3b obMeHa YINICBOAOB H JIMITHAOB, POJIbL alleTHJIKO3H3HMa-
A B OTOM IIpoLiecce. Y POBHU Peryisiii oOMeHa BelleCTB: KIeTOYHEIH, OpraHu3MeHHBIN 1
[1O11y JISUMOHHBIH. TpaHCKpUNUMOHHBIA (ONEepOHHBIH) YpOBeHb peryasund. OCHOBHBIC
MEXaHH3MEbI peryissuun oOMeHa BellecTB B KjieTke. OpraHM3MeHHBIH YPOBEHb PeryIsini.
' opmonanpHas perynsiums oOMeHa BemiecTB. KackagHbld MeXaHH3M pPeryJsiuud ¢
V4acTHEM FOPMOHOB H BTOPHUYHBIX MOCPEIHUKOB. [lomynsiimoHHBIN ypOBeHb peryIsiui.
AHTHOMOTHKH MUKPOOOB, QUTOHLIHABI PACTEHHUI, TeJIeproHbl )KHBOTHBIX U UX BIUSHHE Ha

NpOLIeCChl KHU3HECACATCIIBbHOCTH. DKOJIOT0-OHOXHMHUYECKHE B3aHMOﬂeﬁCTBHH C ydacTHEM

pasmMYHBIX TPYII OPraHW3MOB: MHKPOOPTaHH3MOB, TIpHOOB, BBICLIMX PACTCHHUI,



KUBOTHBIX. TOKCHHBI pacTeHuil. [lulleBble neTeppeHTH H aHTH(OUIAHTEI. [luiensre
ATIPaKTaHTel M CTHUMYIATOPBI. XeMOPErynsTOphl, BO3AEHCTBYIONIME HA TO3BOHOYHBIX
KUBOTHBIX. HakonneHue u wucnonb3oBaHME KHBOTHBIMH BTOPHYHBIX MeTabOJUTOB
PacTeHUH. AHTPOIOreHHble OWOAKTHBHBIE BelecTBa U NpoOJIeMBl  XHMHUUECKOTO
3arpasHeHust  Ouocdepbl.  DKONOrHYeckH Ges3onacHble CHOCODBI  BO3NEHCTBHS — Ha
PasIH4HbIE BU/Ibl JXMBOTHBIX, PACTEHHH H MUKPOOPTaHH3MOB.

Tema 13. Hpoexmnuan paéoma

Ipennaraercs niist mpoekTHOI paGoTh! CAeIyIOLIHe TeMbl (mpuMepHBIe):

1. KauecTBeHHbIe peakiii HAa AMMHOKUCIIOTHI U GEJIKH.

2. Ilpurorosnenue pacTBopa Genka (IHIHOTO alibOyMHHa). Pazienente 6enkos Ky-
pHHOTO sHLa [0 X pacTBOPUMOCTH. JleHaTypanus 6enkoB (obpaTtumas 1 HeoOpaTumasi).

3. CpaBHMTeNbHBI aHATN3 NPOIYKTOB KHCIOTHOTO U GepMeHTaTHBHOIrO rHIPOIH3A
AH- 1 NOJIMCcaxapu/I0B (Ha [IPUMEPE caxapo3bl U Kpaxmala).

4. CnieuuuuHOCTh HefictBrs GpepMeHTOB (aMHIasa).

5. BinsHue Ha aKTHBHOCTDH (hepMEHTOB TeMIiepatypbl, pH, akTHBATOPOB 1 UHTHOU-
TOPOB.

6. Beiienenne puboHyKI€ONPOTEHHOB U3 IPOIKIKEL.

7. Kauectennoe onpesenenne npoaykros rugponnsa pUOOHYK/IEONPOTEHHOB.

8 DBelnenenue rinkoreHa u3 neyeHu kUBOTHLIX. COMOCTAaBIEHHE CTPYKTYPbI
rMUKOreHa M Kpaxmara.

9. PasnienieHue yrieBo 0B METOOM TOHKOCIIOHHOI XpoMaTorpaduu.

10.1"'uApONIU3 KUPOB MO/ eiicTBHEM TUNA3kL.

11. BIMSHUe JKeTYH Ha aKTHBHOCTH JIUMA3LL.

12. KauecTBeHHbIE peaKllii Ha TOPMOHBI.

13 biorenHas KnaccuduKanus XuMHIECKHX 3JIeMeHTOB.

brosoruyecku akTuBHbIE BelllecTBA. BUTaMUHEBI

buosiornyecku akTUBHBIE NOOABKH: npodaHalys Uiy mojib3a’?

buonoruueckas posis BUTAMUHOB.

14 Butamun C u ero 3Ha4deHue.

15. ICKy CCTBEHHBIE XKUPBI — YIpo3a 3710POBbIO.

16.Mcnonb3oBanue APOXIKCH B IMHILEBOMN MIPOMBILIIIEHHOCTH.

17.Mecnenosanue GpU3HKO-XHMHYECKHX CBOHCTB MOJIOKA Pa3HbIX IPOM3BOANTE eI,
HMEIOLIHX YKOJOTHYECKHH cepTHHHKAT,

18. Moz B IpoiyKTaxX MUTaHUS U BIHAHHE €0 Ha OPTAaHM3M YeJIOBEKa.

Jlabopamopusie pabomoi
JlaboparopHas padora Ne |
«Onpezenenne cpe/ibl pacTBOPOB AMHHOKHCIIOT)



Teopernyeckas uacte

K1c/10THO-0CHOBHBIE CBOHCTBA 8 —AMHHOKHCIIOT

ITo NpoTOMUTHYECKOH TEOPHH KUCIOT M OCHOBAHMH, a-aMHHOKHCIIOTH OTHOCSTCS K
aM(onuTam, TaK Kak coIepkKaT B COCTABE MOJIEKYJIbI KUCTIOTHBIH M OCHOBHOIM LIeHTpLI. B
BOZIHOM pacTBOpe MOJIEKyJIa a-aMUHOKHC/IOTBI CYILIECTBYET B BUIe GHIIONIAPHOTO HOHA.

L0 e
Fd i
CH=CH—C CH~CH—C
. "OH + | "0
NH, NH,

B 3aBucumocTy ot pH cpejibl MoskeT npeo6nanate TOT HIH HHOI 3aps.

B cunbHokucnex cpemax (pH 1—2) ¢opmupyercs kartuonmas dopma a-
aMUHOKHCIIOTEL. B cunmbHowenouHoii cpene (pH 13—14) npeo6iagaer anuoHHas ¢dopma
A-aMHHOKMCIIOTEI.

s el W . H A
CH .,:1 COOH —— e C}-L-—%H coo" . = c.-{.j—(l:;-h-mo
NH, +H 2R +H NH,

CymwectBytor 3mauenus pH cneueduueckde 118 KakAOH AMMHOKHCIOTHI, B
KOTOPOH KOJIHYECTBO aHHOHHBIX (OPM B PACTBOPE PABHO KONMUYECTBY KATHOHHBIX Gopm.
[Tpu 5TOM HEOOXOIMMO YUUTEIBATE HATMYHE HOHOI€HHBIX TPYNIIHPOBOK OOKOBOH LiEITH.

3Hauenue pH mpu xoTopoM obmmil 3apsAa MOTEKY/IBl a-aMHHOKHCIOTHI paseH 0,
Ha3bIBACTCA H303JIGKTPUIECKON TOYKOH a-aMUHOKHCIOTHI (plAK).

Eciu pH pactBopa coorBeTcTBYeT H303MeKTPHUECKON TOUYKE a-aMHHOKHCIOThI, TO
OpH 51eKTpoope3e He MPOMCXOLUT JBHWIKEHHS MOJeKylIbl B pacTBope. Ecim p-H
pactBopa < p I, To kaTHOHHasA (opMa a-aMHHOKHCIIOTHI JBHKeTCs K katoay. Ecam pH
pactBopa > p I, T0 aHHOHHas dopMa a-aMHHOKHCIIOTHI JIBMKETCS K aHomy. Ha stom
ocHoBano paszeneHne AK Metonom snekrpodopesa.

Jnst 607pIIMHCTBA GEIKOB KHUBOTHOTO MPOHCXOMKIEHHUS! U303JIeKTPHUYECKHE TOUYKH
Jle’kat B npefenax ot 5,5 po 7,0 (uckmodenue: nercud — p I = 1, canbmun — p [ = 12),
T. ¢. Oenku obnanaroT Hosee BHIpaKeHHBIMH KHCIOTHBIME CBOMCTBAMM.

Ilpu ¢pusnonornueckux 3uavenus pH 7,34—7,36 in vivo HE OfHA a-aMHHOKHCIOTA
W HU OIWH OENOK He HAaXOAMTCA B HM30DIEKTPHUYECKOM COCTOSHHH, a mpeoldianaer
aHHOHHas (popMa, OTPULIATE/bHBII 3aps] KOTOPOH YypaBHOBELIMBACTCSH KATHOHAMH HATPHS
u kanust (Nat+ u K+).

Ilpakmuuecxkas wacmeo

Hesan: onpenenuts pH pacTBopoB aMHHOKHCIIOT U CeldaTh BBIBOA O 3aBHCHMOCTH
3Ha4cHusa pH oT cTpoenus aMuHOKHCTOT. [IpoIOMKHTE H3yUaTh BOSMOKHOCTH ATUHKOB
u rporpammel RelabLite.

PeakTuBLI u 0GopynoBanue:

1. Komnetotep.

2. KomnstoTepuetii natepdetic c6opa nanusix ReleonLite.

[latuuk  ompenenennss pH, xumudeckwe —cTakaHbl, NPOMbIBANKA,  BOJA



AuctuniposanHas, 0,01 M pacTBopsl aMHHOKMCTIOT (ITHIHHA, ajlaHHuHa, [Ny TAMHHOBOIA
KHUCTIOTHI, TU3HHA).

VHcTpyKIms mo BeInosHeHHIO TabopaTopHOi paboTsi:

I. 3akpenute natynk pH B janke mTaTHBA M MOAKTIOUNTE H €ro K IUTAHLIETHOMY
PerncTpaTopy (KoMNeroTepy). 3amycTuTe mporpammy usMepenuii ReleonLite.

2. B xumuueckuii ctakan naneiite 30 mn pacTBoOpa IIIMLHHA, OMyCTUTe AaT4yuK pH.
Konuuk 4yBCTBHTENBHOIO 3MEMeHTA 10KeH ObITh MOTPYIKEH B pacTBOp HE MEHee YeM Ha
3 CM W He KacaThCsl HU JHa, HU CTEHOK CTAaKaHa.

3. Haxmure xuonky  «Ilyck». 3auxcupyiite mnokasamus pH  pactBopa
AMHUHOKHCIIOTEI.

. IIpomoiiTe matynk U3 pacTBOpa AUCTUILTUPOBAHHON BOION.

- AHQJIIOTHYHO TIOBTOPHTE MIl. 2—4 [Is APYTHX aMHHOKHCIIOT.
. PesynpraTe! usmepenuii 3anecure B Tabmmmy.

. Cnemaiite BBIBOLL.

~1 N v B

Pesyomamet usmepenui/nabniwdenuii
I 1yramuHo-
Basl KHCJI0Ta

I munun AnanuH Jduzun

‘Dopmyna aMHHOKHCIIOTHI

CoorHolenne GyHKIMOHATBHBIX TPy
(aMHHO- M KapOOKCHIIBHOH TPYHIIbI)

3nayenne pH no narumky

LIBeT 1akmyca

L{BeT MeTun0BOrO OpPaHXKEBOro

Lget teHoapTanenna

LiBeT ynuBepcanpHOrO HH/IHKAaTOpa

JlabopaTopuas paGora Ne2

Onpenenenne H3021eKTPUYECKON TOUKH KeTaTHHbI

Teopernueckas 4yacTh

B 130371eKTpruecKoli TouKe pacTBOphI GENKOB HeyCcTOHuMBbL MoeKynbl Genka ¢
OAMHAKOBBIM KOJTMYECTBOM MOJOKHUTENBHLIX U OTPULIATENIBHBIX 3aPsI/IOB JIETKO BBINAAAKT
B ocanok. 3Hayenwe pH, COOTBETCTByIOIEe W303NEKTPHUECKOil TOUKe, SBISETCH
XdPAKTEPHBIM IJIS1 KaXJoro Oeska. BeimageHue Oenka B 0CAlOK MOXKHO YCKOPUTEH
100aB/IeHHEM BOJIOOTHUMAIOLIUX BEILECTB, HAPUMEpP STUIOBOTO CIIHPTA.

Kenatuna (KemaTHH) — monMIecIepcHas cMech MONHTIENTHAOB (MOIEKyJISpHAs
macca—>50—70 teic. 1), obpa3yemas 13 KoIareHa.

Kenatrna oOpaTnmMo KoaryTHpYHOLM KOUTON, MOJIy4aeMblii M3 (GUOPUILIAPHOTO
Oe/lka KoJlareHa BbIBADHBAHUEM B BOJIE IIKYDhI JKHBOTHBIX, KOXKM, KOCTeH, Xpalweil ui
CYXOXKWIIMH, T. €. MaTepuaga, B KOTOPOM COAEpKUTCA KoyulareH. Koctu nepen

KunsiueHneM o0bIYHO cHAYana O6€3H{HpHB3IOT, d UX MUHEpaJIbHbIE KOMIIOHEHTHI Y IATSOT,



oOpabateiBas kucnoroil. LLKypy, Koky M CyXosmuius [IPOMBIBAIOT U 00pabaThIiBaIOT
U3BECTHIO, 4YTOOBI PasMATYMTh KOJLIArEH TIepell ero NpeBpalieHHeM B KeJTaTHHY.
[losyuenne jxenaTHHBI CXOAHO C TOJNYYeHHUEM Kiesl, HO BbIBApUBAHUE B Ipollecce eé
[IPUTOTOBJICHUA ITTMTCS HE CTOJb I0JT0 M HE MPUBOAMT K MOJHOH Jerpajaliu KoJiareHa
10 KUJKUX KOHEUHBIX MPOTYKTOB, MIO3TOMY Y JKeJATHHBI JKeTaTHHHPYIOIAs CloCOOHOCTE
BBILLE, YEM Y Kiles.

[Toutu 20% Beca KenaTHHbI COCTABIISET AMMHOKHUC/IOTA MIHIUH. TakHe GelKkoBbie
MPOIYKTHI, KaK MsACO, OeIHBI 3TOH aMHHOKHCIIOTOM, SBISIOIIEHCS OIHUM U3 HCTOUYHHKOB
JHEPIrUW U OpraHu3Ma, Mo3TOMY JKEJIaTHHY MOMKHO CUMTaTh IpeKpacHO# nobaBkoil K
MACHOMY paluoHy. B kauecTRe oOpaTHMO KOAryJMpyIOLIEro KOJJIOMIA >KelaTHHA
[PEOTBpALaeT KPUCTAIUTH3ALMIO caxapa; ¢ 3TOH Lelblo €€ NPUMEHSIOT B KOHAUTEPCKOI
MPpOMBIIIJIEHHOCTH U ITPU HU3TOTOBJICHHUH MOPOZKEHOTIO. B NPOHU3BOACTBE MOPOIKEHOIO eé
HCIIOB3YIOT TakKKe [UIsl TOro, 4YTOObl YMEHBILIHTH CBepThIBaAHWE Oelika, Ka3eHHa.
Osiarosaps 4YeMy M caM KaseHH, M KHp B MOJIOKE Jyd4lle ycBaumBaroTcs. JKenatuny
N00aBIAOT BO MHOTHE IOMallHWe Ontoga U B mony(haOpHKaThl TOPTOB M KEKCoB. B
KadecTBe GCHKa-MOJlH(i)I’IKaTOpa OHa MOMKET CIYXHTH [MPCeBOCXOAHBIM PEaKTHBOM 15
o0HapyKeHHs HeOONMBIIUX KOTHUYECTB TAHHHUHA.

Hpakmuueckan wacmeo

PeaxtuBel n obopynoBanue: 0,5%-ii pactBop xenatunsl; 0,1 M pacTBOpyKCyCHOI
kuca0Thl; 0,1 M pacTtBop amerata Hatpus; 96%-i 3TUIIOBBIA CIUPT, NPOOUPKH; MEpHbIE
MUMETKH, [OaT4yuk ompeneneHuss pH, xumMudeckume cTakaHbl, TPOMBIBAIKA, BOAA
nuctunanpoBanHas. Kommstotep. KomnblotepHslii uHTepdetic cbopa nanubx ReleonLite.

Hucmpykuusa no evinoanenuto 1abopamopnoii pabomoi:

1. B n4Th 1poHyMepoBaHHBIX MPOOUPOK TpUiieliTe pacTBOPbI YKCYCHOH KHUCIOThI K
auerara HaTpUs B KOJIMYECTBaX, YyKa3aHHbIX B TaOnHIle.

2. ITocne 4ero B Kakayro NpoOMpKy noOaBbTe Mo 1 cM3 pacTBopa KelaTHHBI U
XOPOLLIO MepemMerianTe.

3. B kaxnyrn npobupky npubaBeTe mo 4 cM3 STHIOBOrO CIHpPTAa W CHOBA
nepemernanTe.

4. Yepesz 5—10 MHH mpocMOTpUTE BCe MPOOHUPKH H OLEHUTE CTENEHb MYTHOCTH
nonyvyeHHbIX cMmeced. pH Hambosee MyTHOH cMecH COOTBETCTBYeT H30JICKTPHYSCKOH
TOYKE JKeJIaTHHBI ¢ IOMOLUBIO JaTyuka pH.

Odpopmnenue pesyromamos

Pesynprarel onbita opopmute B BuAe Tabmumbl. ONpenennTe H302IEKTPUUECKYIO
TOUKY JKeJaTUHBI.

Pesynomameor usmepenui/nabnrooenuii



|
f - f 0,5%-ii pacrBOp Crenens
Ne ipo-| Cocrab bydep- 1K diton T JTHIOBBIH  |MYTHOCTH M0 5
| DHpKH | HOIi cmecH, cm? P * 3 cnmpr, cm DA ILHOI
‘ HBI, cM3
| | mKa’Jgie i
| |
| | 0,1 M |
| i(),l M CH3COOH CH3COONa |
1| 1.8 0.2 3.8 1 4
[
2 1.4 0.6 4.4 1 4
30| 1,0 1,0 4,7 1 4
4 ‘ 0.6 1.4 | 1 4
L |
5| 1.8 1.8 5,7 1 4

Konmpoavnwie eonpocor:

1. KakoBo cTpoeHne a-aMHHOKHCIIOT, HOMEHKIATYpa AMHHOKUCIIOT, H30MepHs?

2. Knaccnudukanma a-aMHHOKHCIOT 10 XapakTepy GOKOBOTO pamukaia, (GH3MKO-
XUMHYECKHEe XapaKTepUCTHKU OoKoBOH pammkana. Krnaccubuxanus a-aMMHOKHCIOT 110
CII0COOHOCTH CHHTE3MPOBATHCS B OPraHU3Me.

3. KaKuMH KHCTIOTHO-OCHOBHBIMH CBOWCTBAMH 001aJal0T a-aMHHOKUCIOTHI?

4.O0mwme mytm  oOMeHa  a-aMMHOKMCIOT B  OpraHu3Me.  Peakuuu
1eKapOOKCUIMPOBAHUS, TPAHCAMHHUPOBAHUS, OKUCTUTENLHOrO Ie3aMHHHPOBAHHSL.

Tecmoevie 3a0anusn:

I. TpuBranbHOe HAa3BaHKE 2-aMHHO-3-THIPOCKUIIPOIIAHOBOM KUCIOTHI

1) cepuy;

2) THPO3HH;

3) OKCUITPOJIMH;

4) anmaHuH.

2. HasBanue amunokucnotst H2N — (CH2)4 — CH(NH2) — COOH

[0 3amMecTuTe/bHON HoMeHkatype IUPAC:

1) 2,6-nuaMuHOTEKCAHOBAs KUCJI0TA;

2) 2,6-1MaMHUHOKaIpOHOBAs;

3) a,8-nHaMHHOKaNPOHOBAs;

4) 1-kapbokcu-1,5-1uaMUHOTIEHTaH.

3. bokoBo#i panuKan acnapariHOBOM KHCIIOTHI:

1) runpodunbHbIA, NONAPHBIH, HOHOTEHHBIH, 3apsAKEHHBIN OTPULIATENLHO;
2) ruipoUIBHBLH, NONSPHBIH, HOHOT€HHBIH, 3apsAKEHHbII ITOJI0KUTEBHO;
3) TUAPOMUILHBIH, TIONSPHBIA, HEHOHOTEHHLIH, HE3aPSKEHHBIIN;

4) runpooOHEI, HeHOHOTeHHBIH.



4. bokoBoit paanKkan apruHuHa;

1) rugpodubHbIHA, MONAPHBIH, HOHOTEHHDIIL, 3apsiKeHHBINH OTPHULIATEIbHO;

2) THAPOQUIBHBII, TTOAPHBIN, HOHOTEHHBIH, 3aPSKEHHBIH [OJO0KHTETBHO:

3) rTUAPOQUILHBIH, TONSPHEIH, HEHOHOTeHHBIH, He3apPKEHHBII;

4) rupooOHBIH, HEHOHOTe HHBIH.

3ananus:

3anaunne 1.

CMech rMUMHA, alTaHHHA, JU3WHA, APPUHMHA, CePHHA M TIyTAMUHOBOH KHMCJIOTHI
pasnesin MeTooM s71ekTpodopesa mpu pH 6.

Onpenenure HanpapleHHe IBHKCHHMS aMUHOKHCIOT MPH dJIeKTpodopese, ecii
H3051EKTPHYCCKHE TOYKH ITUX aMUHOKHCIIOT COOTBETCTBEHHO PaBHbI 3HauYeHusiM pH: 6.0;
6.0; 9.8; 10.8;: 5,7m 3.2,

Pewenne:

B m3o0snexktpuyeckoil Touke (pl-pH) cymmaphsiii 3apsin a-aMUHOKHCIIOTHI paBeH
HYT50. B J1aHHBIX yCTIOBHSX TaKoe COOTHOIIEHHME BBITIOJNHSASTCS IS alaHWHA, MIULUHA 1
CepHHa, 3TH aMUHOKHC/IOTHI B 2JIEKTPUYECKOM [0J1€ NIepeMelaThes He OYayT.

[Tpu pH >pl mpeobnagaer aHuoHHas GopMa W aMMHOKMCIOTA (B JaHHOM Cilyuae
[J1yTaMHHOBAs KUCIIOTa) OyIeT IepeMeIaThes K aHOLy.

B ciyqae, korma pH <pl B pactBope mpeoGianaer kaTHoHHas (opMa, MOITOMY
JIM3HH U apTHHUH Oy Ay T NepeMeliarbcs K KaTomdy.

3ananue 2.

JlaHbl TpH aMMHOKHCJIOTBI: aclapariHOBas, TH3UH U MIHUUH. OnpeienuTe, B Kakoii
Cpefie — KHCJIOH, HeHTPaIbHON MJIH LUENOYHOH — OyIyT HAXOIUTHCS U303JEKTPHUYECKHE
TOYKH 5THUX KHCJIOT MO CPABHEHMIO ¢ TIIMLIUHOM, /(711 KoToporo pl = 6.

Pewienue:

V' acnaparmnoroii kuciaotsl pl Gyner maxomuthes B Gosnee Kucnoi cpeme, uem y
MHLHHA, TaK KaK i IOJaBjeHHs [OHUCCOLUHAIHH BTOPOH KapOOKCHJIBHOH IPYIIIbI
TpeOyercs JOMOJHUTENbHOE KOIHYeCTBO HOHOB H+.

Y nmasuna pl 6yaeT HaxonUThCs B Oosiee LIETOUHON cpefie, YeM Y NIIHIMHA, TaK Kak
JU1s TipeloTBpalleHus obpa3oBanus BTopoid NH3+ rpynmel TpeOyeTcs HOMOTHHTENBHOE
KOJIH4eCTBO HOHOB OH-.

3ananue 115 pa3BuTHA PYHKUHOHAILHON rPAMOTHOCTH

[louemy cBexee MOJOKO He CBEPTHIBACTCS MPH KUISYCHHH, a [OIKHCILEE
cBEépThIBacTCA? YTO MOKHO crenaTh, 4TOObl W30ekKaTb CBOPAYMBAHUS MOJKHCLLIETO
MOJIOKa?

Omeem:

[Ipy KunsUeHUW MONOKA Ka3eMH BCerja JIEHaTYPHPYEeT, HO BhIMAAaeT B OCATOK
TOoraa, Koraa JMIIEH 3apsga. B cBexkeM MoOJOKe MONEKYJbl Ka3euHa HWMEHT

OTpHLATeNbHbIA 3apsal. Monekynbl Ka3euHa JULICHB! 3apsiaa B KUCIOH cpexe( T. €. B



KHCJI0M MoTioke). Clie10BaTeNbHO, H303/IeKTPHYeCKas TOYKa Ka3eMHa HAXOMUTCS B KHCIOi]
cpese. llpenoTBpaTuTe CBEPTHIBAHUE MOKHO MYTEM 100aBICHHS COIBL.

Jlabopamopnasn paboma Ne 3

Onpedenenue memnepamypol niasienus amunokuciom

Teopemuuecrkan wacmo

Kaxaoe WHIMBHAYaTbHOE COENMHEHHE XapakTepu3yercs HabOpom huznKo-
XMMHYECKNX KOHCTaHT. Hanbonee pacnpocTpaHEHHBIMU U3 HUX SBISIOTCA TeMIoeparypa
KHUTEeHHUA K [LJIaBJIEHUS, [IOoKa3aTellb IIPEJIOMICHHA, [TJIOTHOCTG.

Temneparypoil niaBneHHs CUUTAIOT UHTEPBAT TEMIEPATYP ¢ MOMEHTA IIOsiBJICHIS
KHJIKOH (pa3bl 0 MOMEHTA MOJIHOTO MCYEe3HOBEHHs TBEPIOH (a3bl. UeM BEIIECTBO YHiLE,
TeM MCHbIIE HHTCpBal TeMIICpaTyphbl IUIaBleHHUs (Kak mpaBuimo, He Oojaee 0,5°C).
He3HauyuTenbHbIe KOTHYECTBA MPHUMECH TIPUBOIAT K CHITBHOMY CHIDKEHHIO TeMIIepaTyph!
niapienus. Pacxokaenue ompenenseMoil TeMmeparypbl IUIABJAE€HHS M CHPABOUHOI
BEJIMYMHBI ISt YUCTOTO COEIMHEHHUS IOJKHBI COBITA/aTh.

[lpyn HarpeBanuu BellecTBa B HEM yCTaHABIMBAeTCs TEIUIOBOM GanaHC: CKOPOCTH
nojABoAa Ternjla B KaKOH-TO MOMEHT CTAHOBHTCSI PaBHOM CKOPOCTH €ro pacCceuBaHMs.
[TockonbKy CKOPOCTD MOABOA M CKOPOCTh PACCEMBAHKS 3aBUCAT OT PA3HOCTH TeMIIEPATy]
MEKIy OOBEKTOM M Cpeloif, TO B COCTOSHHMHM TeIJOBOIO pPaBHOBECHS Yy BelecTBa
VCTaHaB/IMBACTCs ollpelesiéHHas TeMneparypa. OHa 3aBeloMO HHKE, YeM TeMIiepaTypa
IUTAMEHH, 3a CYET pacceuBaHuA Terina.

AMHHOKHCNIOTBl — GeCLBETHBIE KPUCTAIMYECKHE BEILECTBA, PACTBOPUMBIE B BOJIE;
£nn 220-—315 °C. Beicokas TeMrepaTypa ILIaBJIeHHs aMHHOKUCTIOTHI CBA3aHA C TEM, UTO
UX MOJIEKYJIbl UMEIOT CTPYKTYPY ITaBHBIM 00pa3oM aM(OTepHBIX (ABY3apSAHBIX ) HOHOB.

Jlist BceX aMMHOKMCTIOT He MPeICTaBIISeTCs BO3MOKHBIM OJJHO3HAYHO (PHKCHPOBATE
TEMIIEPATYPY MIIaBJIEHHUS], ITIOCKOJBKY 3TOT MPOLIECC COMPSKEH C Pa3I0OKEHHUEM.

Tepmuueckas necrpykuus ¢parmMenta riMuMHa HabmIOdaeTCs B MHTEpBase
TeMIepaTyp, Kak MpaBHJIO, B 3aBHCHMOCTH OT 3aMecTHUTel]edl B pajaukaie, NpU4YEM
XapaxkTep paJHKalia BIHIET Ha CTAAUHHOCTD U CKOPOCTH Mpolecca pas3ioKeHHs.

[Ipakmuueckas uacmeo

Llean: mpoIeMOHCTPHUPOBATH BO3MOIKHOCTH CITMPTOBKH JUIS HATPEBAHMS BELLECTB.

[Tepevens naTyukoB LMQPOBON 1abOPATOPUM: AATUMK BBICOKOTEMIMEPATYPHbII
TEePMOITAPHBIHN.

[lononuurensnoe o6opynoBaHye: IITATHB C 3aKEMOM; CITHPTOBKA.

MarepHaiel ¥ peakTHBbBI: CIIUPT ITUIIOBBIN, AMUHOKHCIIOTHI.

Texnuka 6esonacnocmu:

1. PaboTa cBsi3aHa ¢ OTKPBITEIM IJIaMeHeM — GeperuTech oxkora!

2. Tepmonapa nocne M3BTeYeHHs U3 MIAMEHH OCTBIBAET HE Cpazy — Oeperureckh
oxora!

3. B cnupTOBKE CONEPIKUTCA roprovas AKHIKOCTb.



4. Pabotatk B ouKax.

Hucmpykyua K estnonnenuio aabopamoproii padomoi:

B npo6upky HackinbTe mopomiok riuumHa Ha 2—3 CM IO BBICOTE. 3akpenuTe
NpoOHpPKY B JIanke ITATHBA, a TEPMONAPHEIH JATYHK TAK, YTOObI €ro KOHUHK TOXOIHT
MOYTH [0 JHA NPOOHPKH, HO HE Kacajcs HHM IHA, HU CTEHOK (puc. 1). OTmeTsTe
TeMIlepaTypy IJULHHA.

3aKrUTe CIIUPTOBKY M MOCTABBTE €& MO MPOOGHPKY C MIIMIHHOM.

Habumopalite 3a M3MEHeHHEM TeMIeparypbl, 3aHOCS Pe3yIbTATHI U3MepeHUil B
TadauLy.

Yepes HexoTOpOe BpeMs 1o Havualla HArpeBaHHS TeMIepaTypa CTabHIH3HPYeTCA.
[Tociie sTOrO OCTaHOBHTE HAarpeBaHue.

Obpature BHuManue! CTaBUTh HArpeTyl0 MPOOHPKY B NIACTHMKOBBIH LITATHB
Hel1b3sl. Hy KHO 103 aThest ero oXmakaeHus B ankKe ITaTHBa.

Pesyaomamot usmepenuiv/naoniodenui

Ne 1\'[“eMnepaTy}'_)a TITUIIHHA
Ges HarpeBaHud

riuuHalleMneparypa rimnuna  [Temneparypa rioununa

yepes 3 MHH

Temneparypa
yepes 1 MuH

yepes 5—6 MHH |
I ‘

No  [Temuieparypa anannna

Temnepatypa anannna [Temmeparypa ananuna [TemnepaTypa alaHHHA

0Oe3 HarpeBanus qepes 1 MuH uepes 3 MUH yepe3 5—6 MHH

8
~

No  Temnepatypa rityra-  (Temmeparypa riyra- Temmnepatypa riyra- Temneparypa rayra-
??\nmoaoﬁ KHCJIOTEI 0€3 MHHOBOMH KHCIOTBI Ye- |MHHOBOMH KHC/IOTLI Ye- |MHHOBOI KHCJIOTHI He-
HarpeBaHus pe3 1 MHH pe3 3 MUH pe3 5—6 MUH

3 ]

N Temmeparypa musuna  [Temmeparypa nu3una Temneparypa musuna  [Temneparypa 1u3una
566‘3 HarpeBaHUS uepes 1 MuH yepes 3 MUH yepe3 5—6 MuH
i1

Ananocuuro npoeedume Onvim c dpyem-iu AMUHOKUCTIOMAMU, Hanpumep aldHUHOM.

Boteoowt:
Coenaiime

ooyveroenena?
KoHTponbHBIE BOIIPOCHI:
1. Tlouemy Temnepatypa, 10 3Ha4eHHI KOTOPOM YAaéTcs HArpeTh BELIECTBO, HUKE

TemIepaTypsl njaameHu?

818600 O memnepamype  HIAGNeHUA  AMUHOKUCTIONI.

e

OHO

2 HO‘-IBM)/ HEBO3MOMHO OJHO3HaA4YHO 3a(bHKCHp0BaTb TeMIICpaTypy IUIaBJICHUA I

AMWHOKHCJIOT?

3. Ucnomnb3ys

AaHHBIC

3aAMCHHMbIX K HE3aMCHUMBIX aMHUHOKUCIIOT.

JINTEPaTyphl,

CpaBHHTEC

TEMIICPATY PbI

[JIaBJICHHA



Jladopamopnasn paboma Ne 4

Bauanue memnepamyper na ceoiicmea 6eikoes

Teopernueckas yacts

OOLINM CBOHCTBOM a-aMUHOKHCIIOT SIBJISIETCS MPOIECE [OIHKOH/IEHCALIHH,
NPUBOIALIMI K 00pa3oBanuio nentuaoB. B pesynbrate 310ii peakiun GopmMupyioTes
AMHU/IHBIC CBSI3H [10 MECTY B3aUMOCHCTBHS KapOOKCHIIbHON TPYyTITBI OJTHOM a-
AMHHOKHUCJIOTBI H aMUHOIPYIIIbI APYTOH a-aMUHOKHCIOTHL. B mentugax sta cBs3b
Ha3bIBACTCS MENTHIHOH CBA3bIO B COCTABE MENTHIHOMN IPYIIIIbL.

P f
4
NH;— ?H -C, He—N==CH—COOH
R OH H,0
Q H

H |
NHZ—C;H b Tl -—C';H =~ COOH

R ' R

Puc. Cxema obpa3oBaHus MenTUaHO CBSI3H
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Puc. Cxema obpa3oBaHus TpeoHUI(DEeHHATAHUITHPOZHHA

Hassanus mentmaoB crposTcs myTéM  MOCIeNOBaTENBHOTO  MEPEUHCICHMS
AMHHOKHCJIOTHBIX OCTATKOB, HauuHas ¢ N-koHla, ¢ nobaBneHneM cyddukca -ui, kpome
nociendeit C-KoHUeBOH aMHHOKHMCIIOTHI, UIsl KOTOPOH coXpaHsieTesi eé MOTHOe Ha3BaHue.
Jl1s ocTaTKa acnaparuHOBO# KUCIOTBI UCIIONB3YeTesl Ha3BaHHe acrapTHlL.

Y CTaHOBIIEHO, YTO AT KaXA0T0 Geka XapakTepHa TOJLKO OHA NPOCTPaHCTBEHHAS
CTPYKTypa, B KOTOpOW OH CTaOMIE€H U NpOsBisSeT OHONOTHYECKYIO aKTUBHOCTH. JTa
CIpyKTypa  HOCHMT  Ha3BaHHe  HATUBHOWKOHMopMmauuu  Oenka.  M3meHenue
HaTUBHOWKOH(OpPMALMK Oenka, CONPOBOKTAIOIIEECS TOTEpell XapakTepHBIX IS HEero
CBOMCTB:  pacTBOPUMOCTH, OHOJOrMYecKOdl  aKTHBHOCTH, 3JIEKTpoOpeTHUECKOll

(OJBMKHOCTH W 1p., HasplBaeTcad AeHaTypauued. JleHaTypauusi, Kak MpaBuio,
3aTparuBaeT YeTBEPTHYHYIO, TPETHUHYIO H YaCTHYHO BTOPHYHYIO CTPYKTYPbl OelKOBOI
MOJIEKYJIbl U HE CONPOBOKIAETCA KAaKUMH-TUOO M3MEHEHHAMH TEePBHYHOH CTPYKTYPbI.

JleHaTypariio MOTYT BBI3BIBATE PA3THUHbIE BU3MUECKHe H XUMHUecKHe (BaKTOphI: BbICO-



Rasl TEMICpaTypa, MeXaHMYeCKhe BO3NEHCTBUA, JeficTBHe HOHM3MDYIOIIMX H3ITyueHHi,
00padoTka yNIbTPa3ByKOM, HeHCTBHE OpraHMYeCKUMH pacTBOPHTENAMH, PaCTBOPAMH
KHCIOT, mejoyeH, coneil TsokENbIX MeTamios. [IpuMepom TenmoBoii JNeHaTypalud MOXKeT
CIy’#UTb CBEPTRIBaHME Oenka npu Bapke suu. [leHarypauus GenkoB NPOHCXOINT B
ACIYIAKC, II€ HMECTCSl CUIIbHOKUCTIAS Cpella M 3TO CIOCOOCTBYET pAaCIICIIEHUIO OelKoB
NpOTEONUTHYECKUMH  (epMeHTamMu. [lo Mepe cTapeHHsl OpraHM3Ma MPOHCXOIUT
OCTCIICHHASA, XOTA M 4Pe3BbIYalHO MeIeHHas, AeHaTypallds OellKOB M CHIKEHHE HX
ruiapoguiabHocTH. Ilpn onpenenéHHBIX yCIOBHMSX JIeHATYPHPOBAHHEIH OENOK MOKHO
HACTUYIHO MJIH TIOJIHOCTLIO BEPHYTh K HCXOIHOMY HaTHBHOMY COCTOsiHMIO. Takol npouecc
HA3BIBACTCA PeHaTypalyei, a 0eJ0K — peHaTypHPO- BaHHBIM. JTOT IIPOLECC POUCXOTHT
CaMOMpOU3BOJIBHO NpH 3HaYeHUsAX pH u Temmeparypsl, oOecrnedyuBaroLUX cTabUIbHOCTD
HATHBHOH (OpMBI. PeHaTypalmio OOLIYHO NPOBOAAT B MATKMX YCIOBHSIX, MELIEHHO
CHHMAs BO3elicTBHE,

OObIYHO neHaTypauust Genka HaOmromaeTcst invitro, MpH BO3AEHCTBHM HA HETo
AHOMAILHOH TeMIepaTypbl WM JeHaTypanta MoueBHHbl, H'unun OH uonoB (r. e.
anomarnpHoro pH) m t. 1) OpmHako pacmam TBEpHOM CTPYKTYphl Gelka M 3aTeM ed
NOBTOPHAsi CaMOOPraHu3allus MPOMCXOAMT U B JXKUBOH KIeTKe — 4YTO MIrpaeT BaKHYIO
poJib, HAMPpUMEpP B NpoLecce TpaHcnopra OenKoB Yyepes MeMOpaHbl.

B uHrepBane temneparyp, npubiusurensio or 0 no 40 °C, pacTBOPMMOCTh
0o/bLIMHCTBA GeNKOB BO3pAcTaeT C MOBBILIEHMEM TeMmepaTypsl. IIpu Temmeparypax.
npesbinaomux  40—50 °C, OGonpmuHCTBO GelIKOB  yTpaunmBaeT CTaGHIBHOCTD.
HauyWuHacTCsad HX AeHaTypauys, CONpOBOKAAOIIAsCS OOBIYHO PC3KHM CHHIKCHHEM
PACTBOPUMOCTH.

[IpakTHueckas 4acThb

[{eas: NpoIeMOHCTPUPOBATH MPOLIECC JeHaTypaliu OesKa.

[lepeuens naTunKOB MUDPOBOH 1aGOPATOPHHU: IATUHK TEMIEPATYpPHI (IIIATHHOBBII).

JlononuutensHOe 060pyLOBaHMUE: IITATHR C 32KMMOM; CITUPTOBKA.

MaTepHaibl 1 peakTHUBBI: paCTBOP IMYHOTO DenKa.

Texnuka 6esonacnocmu:
1. Pabora cBsi3aHa ¢ OTKPBITBIM [JIaMeHEM — Oeperutech oxkora!

o JlaT4nk TeMnepatypsl Moclie U3BJIE€UYEHHs] W3 MIaMeHH OCThIBaeT He cpa3y —
Oeperutech oxora!

3. B crniupToBKe coaepiKUTCS roproyuas JKHIKOCTb.

4, PaGoTarts B o4kax.

Hucmpykuyusa K estnonnenuio 1abopamoproil pabomsi:

B 4 npobupku nomectute mo 0,5 ma pactBopa suuHOro Oejka. 3akpenure
NpOOHUPKY B JIAMKEe IOTAaTHBA, a AATYUK TEMIEpaTyphl Tak, 4TOObl €r0 KOHYHK HTOXO/IH!]
04TH 10 JHA MPOOMPKH, HO He Kacajics HM J1HA, HH CTeHOK (puc. ). OTMeThTe



TeMicpatypy  pactsopa  audHoro Genka. IIpuroToBneHHEIH pacTBOp  foMken
NpeBapUTENBHO OBITh OXJIAXK IEH.

3aKruTe CIMPTOBKY M NOCTaBbTE €& MO MPOOHPKY C PacTBOPOM SIUUHOTO OejiKa.
HabmozaiiTe 32 ©3MEHeHHeM TeMIIEpaTyphl, 0COGEHHO BHUMATENBbHO mocite 50 °C. 3aHocs
pe3yJibTaThl H3MEPEeHUH B TaOIHILY.

Hepes 1-—2 MUH OCTaHOBHUTE HArpeBaHHe.

PacTtBop oxnagure u pactBopuTte B Boje. Caenaiite BHIBOLIL.

Obparure BHumanue! CTaBHTh HarpeTylo NpoGHPKY B TUIACTHKOBBIA INTATHR
Henb3s. HyKHo noknarses e€ oxnaskieHus B JalKe [HITATHBA.

J115 cpaBHEHMs NPOBEIUTE OMBIT C M30ITOM PACTHTENBHOTO GellKa.

Pesynromamor usmepenui/nadiodenuin

, Temneparypa narpeBanust | Bpemst HacTyI/ieHus JAeHATYpaIuy |
PactBop suunoro Oejka ‘
Mot pacTUTe/1bHOTO DeNKa

(FOPOXOBOTO)

KonTtpoiibable Bonpocobi:

I. Kakne usmMeHeHHs MPOUCXOAAT B CTPYKType Geska MpH HarpepaHuu? Memnsercs
M €10 NepBHYHAs CTPYKTYypa?

2. Kak Ha3pIBaeTcs mpowecc CBepThIBAaHUS GENKOB?

3. [louemy cBepHyBuIHMiics GeTOK He pacTBOpsieTcs B Bozie?

3anaunue:
[Ipunefite x suunmomy Genky cnupt waum kucnory. Uro nabmogaere mpw

nobaBIeHUH K 0Ky CIIUPTA H KUCIIOTHI?



