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IMosicuuTeILHAS 3aIMCKA

CoBpeMeHHBbIN yueOHBIN MPOLIECC HANpPAaBIIEH HE CTOJBKO HA JOCTHUKEHHE PEe3yJbTaTOB B 00JIACTH
NpPEIMETHBIX 3HAHWH, CKOJIBKO Ha JIMYHOCTHBIA pocT pedenka. OOyueHne Mo HOBBIM 00pa30BaTeIbHBIM
CTaHAapTaM MpeAyCMaTpUBaeT OpraHu3alli0 BHEYPOUHOM JIEeATENbHOCTH, KOTOpas CHOCOOCTBYET
PaCKpBITUIO BHYTPEHHET O IOTEHLIMAA KaKJJOT0 YUEHUKA, Pa3BUTHUE U MOJIEP/KaHUE €0 TaJaHTa.

OaHuM U3 KIIIOYEBBIX TPEOOBAaHUN K XHMMHUYECKOMY OOpa30BaHHIO B COBPEMEHHBIX YCIOBUSX U
BaXHEHIIMM KOMIOHEHTOB peanu3anun PI'OC sgBisercss OBIAJEHUE YYallUMUCSH MPAKTUYECKUMU
YMEHMSIMH U HaBbIKaMH, MPOEKTHO - HMCCIIEJ0BATENbCKON JAeaTenbHocThio. [Iporpamma «B xumum Bcé
MHTEPECHO» HampapiieHa Ha ¢opmupoBanue y ydamumxcs 10-11 kimaccoB mHTepeca K M3YUYECHUIO XHMUH,
pa3BUTHE NMPAKTUYECKUX YMEHUH, MIPUMEHEHHE MOTYYCHHbIX 3HaHUN Ha MPaKTUKE, MOATOTOBKA y4YaIuXcs
K YYaCTHIO B OJINMIINAHOM JABH)KEHUU.

[Iporpamma «Xumusi Bce HHTEpPECHO» MpeaHa3zHayeHa i yyamuxcea 10 -11 kimaccoB, mposBISIOMIUX
NOBBILICHHBIA MHTEPEC K XMMHUHU U COOMPAIOLIUXCS MPOAOJDKUTH 00pa3oBaHUE B Y4EOHBIX 3aBEIECHUSAX
€CTECTBEHHO Mpoduis (XMMHUKO-TEXHOJIOTHUYECKUE, MEIULIMHCKHE, CEIbCKOX03iiCTBEHHBIE BY3bl). Kypc
paccuuTaH B IIEPBYIO OUYEpE/lb HA ydyaluXcs, 00JIaJalolMX XOPOIIUMH 3HAHUSMU OCHOBHBIX XMMHUYECKUX
3aKOHOB, 0a30BBIX 3HAHUU 0 OOIIEH XUMHUU U CIIOCOOHBIX K TBOPUECKOMY M OCMBICIIEHHOMY BOCIPHSTHIO
MaTepuaia, 4TO MO3BOJMT BBINOJIHATH MPAKTHYECKYI0 4acTh Kypca. Kypc paccuuran Ha 34 yaca B rof,
Ipa3 B Hexelno.

Ha nomomuutensHbix 3aHsTusax nmo xumuu B 10-11 kmaccax 3akimafbIBarOTCS OCHOBBI MHOTHX
MPAKTUYECKUX YMEHHH MIKOJbHUKOB, KOTOPHIMH OHU OYAYT MOJIb30BAThCA BO BCEX MOCIEAYIOIIUX Kypcax
W3YUYCHUST XUMUU.

KonnuecTBo mpakTUYeCKUX yYMEHUW M HABBIKOB, KOTOpBIC Y4Yallluecs IOJKHBI YCBOUTH Ha YpOKax
«Xumus» B 10-11 Kkmaccax [OCTaTOYHO BEJIMKO, TIOITOMY BHEYpOUYHAs JACSITEIBLHOCTH OyneT
JOTIOTHUTEILHOU BO3MOXKHOCTBIO JJIsl 3aKPEIUICHUS U OTPAOOTKU MPAKTUUYECKUX YMEHUN yYaIIuXCsl.

[Iporpamma crnocoOCTByeT O03HAKOMJIEHMIO C OpraHu3aluedl KOJUIEKTUBHOTO W WHIUBUAYaTbHOIO
UCCIIeIOBaHMsI, OOyYEHUIO B JEWCTBUU, IMO3BOJISIET YEPeNOBaTh KOJUICKTUBHYIO WU HHJIWBUIYAJIbHYIO
JeSITeNIbHOCTh. TeOopeTHdecKUii MaTepuall BKJIIOYaeT B ce0s BOMPOCHI, KaCaoUIMECsi OCHOB IPOEKTHO-
UCCIIEI0BATEIbCKON AEATENbHOCTH, 3HAKOMCTBA CO CTPYKTYPOH PabOTHI.

Heab 1 32024y nporpamMmel

Henb: co3gaHue yCIOBUHM Ui YCIEHIHOTO OCBOEHHUS Y4YallUMUCA NPAKTUYECKOM COCTaBIIIOLICH
LIKOJIbHOM XUMHUHU U OCHOB MCCIIEI0OBATENbCKON ACATEIBHOCTH.

3agauu:
- (GOopMHpOBAaHHE CHUCTEMbl HAy4YHBIX 3HAHMM O CHCTEME XHMHMYECKMX D3JEMEHTOB M HadalbHbIX
HpeI[CTaBJ'IeHI/Iﬁ 0 XUMHUUYCCKHUX CBA3AX, MPOLCCCAX, ABJICHUAX, 3aKOHOMEPHOCTAX;
- MpHUOOpETEeHUE OIBITa MCIOJIB30BAaHUS METOJOB XUMHUYECKOW HAyKH Ui HPOBEAEHUS HECIOXHBIX
XUMHYCCKUX SKCIICPUMCHTOB,
- pa3BUTHE YMEHMI U HABBIKOB IIPOEKTHO - UCCIIEN0BATEIbCKON IEATEIbHOCTH;
- IOATOTOBKA YyHallIUXCA K YIACTUIO B OJIMMIIMA/THOM NBUKCHUMH,
- (hopMUpOBaHNE OCHOB XUMHUYECKOU I'PAaMOTHOCTH.

Coaepxanue nporpamMmal

Tema 1. XuMHUYeCKHUi IKCIIEPUMEHT U HU(PPOBLIE JJadopaTOpUn

[udpossie natunku. OOmMe XapakTepucTUku. Ouznueckue 3¢(HeKThl, UCIOIb3yeMble

B paboTe JaTYHKOB.

Tema 2. BBenenne B 0MOXHMHIO

bruoxumusi — Hayka 0 Ka4UeCTBEHHOM COCTaBe, KOJIMYECTBEHHOM COJIEP)KaHUU U MPeoOpa30BaHUsAX B
npolecce KU3HEAEATENIbHOCTH COEAMHEHUH, 00pa3yloliux O>KUBYIO Mareputo. McTopus pa3BUTHSA
Oouoxumun. Ponb OTE4YeCTBEHHBIX YUEHBIX B pa3BUTUM OHOXUMHH. B3aumMocBs3pb  OMOXUMHH C
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MOJICKYJIApHON Ouosoruedd, O6uodusmkod M OHOOPraHWYECKONW XHUMHEH. 3HAYCHHUE  OWMOXHUMHUH JUIS
pa3BuUTHs OMOJIOTHH, MEIUIINHBI, OMOTEXHOJIOTUH, CEIBCKOTO XO3SHUCTBA, TEHETHUKU M IKOJIOTUU. MeToabl
OMOXMMHYECKHX HCCIEOBAHUM M HMX XapakTepucTuka. lVcrmonap3oBaHHEe COBPEMEHHBIX CKOPOCTHBIX H
ABTOMATH3UPOBAHHBIX QU3NKOXUMHUYECKUX METOJIOB aHAIN3a U1 OMOXMMUYECKHX Iieneil. buoxumuueckue
METO/Ibl MOHUTOPUHIA OKPYXKAIOLIEH CpeIbl.

Tema 3. XuMu4eckuil cOCTaB OPraHu3MoB M ol1Iee NMOHsATHE 00 00MeHe BellecTB M JHepruu B
’KMBOH NpUpoae

[TonsatHe O THaBHBIX OWOTEHHBIX O3JEMEHTaX. Makpo- M MHKpPO3JIEMEHTHl. 3aKOHOMEPHOCTH
pacrpocTpaHeHHs JIEMEHTOB B XUBOH npupoze. [1oTpeOHOCTh OpraHu3MOB B XMMHYECKHX 3JIEMEHTaX.
Buoreoxumuueckuii KpyroBopoT BEIIECTB B IMPHPOJIE — OCHOBA COXPAHEHUS paBHOBECHS OMOC(EpBbI.
Macmtabsl oOMeHa BellecTB B KUBOM mpupoxae. Ilmactuueckne u SHEPreTUYECKUE BEIECTBA.
buonornueckn akTUBHBIE COECAMHEHMSI, UX POJIb B J)KM3HHU YEJIOBEKA, KUBOTHBIX M pacTeHui. [loHsaTHE O
NEeCTULNIAX U UX BUJAX.

Tema 4. beaxku. Pacnag u 6mocunTte3s 6eJ1K0B

Ponp GenkoB B moOCTpoeHHMHM M (PYHKIIMOHUPOBAHUHU >KUBBIX cucTeM. lloHATne o mporeome u
IPOTEOMHKE. AMUHOKUCIOTHBIN cocTaB 0eKkoB. [ToHATHE O MPOTEMHOTEHHBIX AMUHOKHCIIOTAX.

Cnioco0 cBsI3u aMUHOKHUCIOT B O6enkoBoil Monekyine. [lentunsl. [IpupoaHsie nentuasl (MIyTaTHOH,
BA30MPECCHH, YHKe(annHbl, SHAOPGUHBI U Ap.), UX (U3NOJOTHUYECKOE 3HAYCHHWE M HCIOJIb30BAHHE B
KAaueCTBE MEIUIIMHCKUX MPEnapaToB. XMMUYECKUM CUHTE3 NENTUAO0B 3aJaHHOTO CTPOEHUS U BO3MOKHOCTH
ux npuMmeHenus. CTpykTypa OenkoBbIx Mosekys. IlepBuunas cTpykTypa OenkoB. IIpuHIMIBI U METOABI
orpezeNieHus: IEPBUYHOIN CTPYKTYpHhI Oenka. BropuyHas u HaABTOpUUYHAs CTPYKTYphI 6enkoB. [lonstue 06
o- W P-xoHpopmanumsax momunentuaHod wernu (pabdoter JI. Ilommura). Ilapamerpsl  o-crupann
nonunenTuaAHoN nenu. CBs3b MEPBUYHON W BTOPUYHOU CTPYKTYp OenkoBoi moinekynbl. Knaccudukarms
OEJIKOB I10 3JIEMEHTaM BTOPUYHON CTPYKTYpbl. JJOMEHHBIN NPUHLIMII CTPYKTYPHOIH OpraHu3anuu OenKoB.
[TonsiTie o0 CTPYKTYpHBIX M (YHKIMOHAJIBHBIX JOMEHaxX (Ha TMpUMEpe HMMMYHOTJIIOOYJIUHOB U
KaTAIMTHYECKN AaKTUBHBIX OenkoB). TpermuHast cTpykrypa OenkoB. Tumbl cBsi3eil, oOecredrBarONInNX
NOJJIEP)KAaHUE TPETUUHON CTPYKTYphl. JIMHAMUYHOCTD TPETHUHOU CTPYKTYpHhI OenkoB. CaMoopraHnu3aiius
TPETUYHOM CTPYKTYpbl OCJIKOBOM MOJIEKYIBl W POJb CHEHU(PUUYECKHX OEJIKOB-IIAIEPOHOB B AITOM
nporecce. [Ipenckazanue NMpoCTPaHCTBEHHOTO CTPOEHUs O€JNKOB MCXOJs U3 MX HNEPBUYHON CTPYKTYPBI.
UYerBepTuuHas cTpykTypa 0enkoB. KOHKpeTHbIE TpUMephl YETBEPTUYHON CTPYKTYpbI O€IKOB (reMOTrI001H,
JaKTaT-AeruJIporeHasa, karaigasa u jap.). Homenkiatypa u knaccudukanus OenkoB. DyHKIHOHATIbHAS
KJaccupuKkanus OEIKOB M XapaKTEpUCTUKA OTHAEIbHBIX TIPYMIN: CTPYKTYPHBIX, COKpPATHUTENbHBIX,
3aLIUTHBIX, TOKCUYECKUX, PELENTOPHBIX U PETYIATOPHBIX. benkn (MeTalIoTHOHEHHBI, TeMOTTIO0NH U JIp.).

Pacman GenkoB. depMeHTHI, ocymiecTBIsIONIME pacmany OenkoB. [IpoTeacoMbl — KOMIUIEKCHI
OPOTEOJINTHUECKUX (EepMEHTOB. MaxkopHble O€JIKM KPOBH KaK HCTOYHUKHM OHOJIOTMYECKH aAKTHUBHBIX
nenTuaoB. Metabonnu3m amMuHOKHCIOT. KOHeuHble NpOAYKTHI pacnaga OEIKOB U IYTH CBSI3bIBAHUS
amMMMaka B opranusMme. I1yT HoBooOpazoBaHMsI aMMHOKHUCIIOT. [IepBHUUHbIE 1 BTOPUYHBIE AMUHOKHUCIIOTHI.
3amMeHUMbIE U HE3aMEHUMbIE aMUHOKHCIIOTHI. bruocnHTe3 0enkoB. MaTtpuuHas cxema OMOCHHTE3a OCJIKOB.
AxTuBupoBanue  aMmuHOkucioT  (cuHTe3  amuHoaumi-TPHK).  Crpoenme  pubocom.  Cocras
MPOKAPUOTUYECKUX M JyKapuoTudeckux puoocoM. [lommpubocombl. Drtambl TpaHCHSIIUU (MHUIIUAIMA,
9JIOHTAIMs, TepMUHALUA) U ux perysinud. Kog 6enkoBoro cunte3a. OcoOEHHOCTH T€HETHUYECKOTO KoJa
MHUTOXOHJPHI U XJIOPOIIACTOB.

JlabopaTropHblii pa6oThI

1. Onpenenenue cpepl paCTBOPOB AMUHOKHCIIOT.

2. OnpeneneHne U303JIEKTPUUECKON TOUKHU KETATUHBI.

3. Onpenenenue TemnepaTypsl IJIaBIEHUS aMUHOKHUCIIOT.

4. BiiusHue TemMnepaTypbl Ha CBOMCTBA OEJIKOB.

5. Bnusnue usmenenus pH Ha cBolicTBa O€JIKOB.

6. lIBeTHBIC peakuu Ha OEIKH.

Tema S. ®epMeHTDI

PazHooOpa3ue KaTtaauTHYECKH aKTUBHBIX MoOJeKyd. Karanutuuecku axkTUBHBIE O€lKu (3H3UMBI),
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karanutuuecku aktuBHbe PHK (prnbo3uMel), kKaTauTHUECKH aKTUBHBIE aHTUTENA (a03UMBI).

Karanutnueckas ¢yHkomst OenkoB. Pasmuuusi B cBoiicTBax (PepMEHTOB M KaTaau3aTOPOB WHOM
npupoasl. CrneruduyHocTh nerictBus GpepmeHToB. Ponbs oreuectBennbix yuénweix (M. I1. Ilanos, A. E.
Bpaynmireitn, B. A. DHremprapar u nap.) B pa3BUTUM d3H3UMoOsoruH. lloHsTHE O CyOcTpaTHOM W
QIJIOCTEPUYECKOM LIEHTpax B MoJieKyje (epmMeHTOB. PepMEHTHl MOHOMEpbI (TPUIICHH, JU30LUM) H
MYJIBTUMEpHI (TIIyTaTHOH-peaykTasa). Ilonstiue o kopepmentax. KopepmMeHTb — mepeHOCUnKH BOAOPOAA
u osnektponoB (HAJ, HAA®, ®DAJl), m aromubix rtpymn (ATD, kodepment-A, HJID-caxapa).
MHoxecTBeHHBIE POPMBI PEPMEHTOB U UX (DYHKIIMOHATFHOE 3HAUYCHHE.

N30depMeHThI JaKTaTaernaporeHassl. 3Hau€HUE UCCIIEA0BAaHUSI MHOKECTBEHHBIX (OpM (hepMEHTOB
JUIsL MEIOUIMHBI, TEHETHKH, CEJEKUHMM M MOHUTOpPMHIA OKpyXaroulew cpenpl. MexaHusMm aelcTBUA
depmentoB. DepmeHT-cyOcTpaTHble KOMIUIEKChl. KoHcTaHTa aucconuanuu (epMeHT-CyOCTpaTHOro
komriekca (KS) m koncranta Muxasmuca (KM). AxTtuBatopel 1 MHrHOUTOpHI (pepMeHTOB. BriusHue
KCEHOOMOTUKOB Ha aKTUBHOCTh (epmMeHTOB. HomeHknaTypa u knaccudpukanus GpepmeHtoB. [IpuHIuMIBI
kinaccupukanun GepmenToB. [IpoMBIIIICHHOE MOydYeHHE W MPAKTHYECKOE MCIOIb30BaHUE (PEPMEHTOB.
[lepcnekTHBBl MPAKTUYECKOTO MCIOJIB30BaHMUS PUOO3MMOB M a03UMOB Juid OOpbOBI ¢ 3a00JE€BaHUAMHU
YeJI0BEKa.

JlaGopaTopHbIii padoThI

1. TepMOTaOMITBHOCTH (PEPMEHTOB.

2. BausiHue akTUBaTOPOB U MHTUOUTOPOB Ha paboTy (PEPMEHTOB.

Tema 6. BuTaMuHBI U HEKOTOPBIE APyrue OHOJIOTNYeCKH AKTUBHbIE COeIMHEHUS

HcTopust OTKpBITHS BATAMUHOB. POJIb BUTAMUHOB B IUTaHUM Y€JI0BEKA U )KUBOTHBIX. ABUTAMHHO3BI,
THIIOBUTAMUHO3BI, THTIEPBUTAMUHO3BI. COOTHOIIEHNE BUTAMHHOB M KO()EPMEHTOB.

Buramepus. XKupopacrBopumble BUTaMuHBL. BuUTaMMH A M €ro ydactue B 3pUTEIBHOM aKTE.
Buramunsl D, K u E 1 ux pons B oOMeHe Beniects. BonopactBopruMblie Butamunbl. Buramunsl B, B2, BS,
B6, B12, ux 3nauenue B oOmeHe BemiectB. Butamun C (ackopOuHOBas kwucioTa). PasHooOpaszue
OMOJOTMYECKH AaKTUBHBIX COEAMHEHWW: AaHTUBUTAMMHBI, AHTUOWOTHKHM, (UTOHLMJIBI, TE€POULIU[BI,
ne(oIMaHThl, POCTOBBIE BEIIECTBA (BaKHEHIIINE MPEACTAaBUTEIN U MEXaHU3MBbI JIeHCTBUA).

JlabopaTopHbie padoThl

1. KauecTBeHHast peakuiysl Ha BUTAaMHH A.

2. KonnuecTBeHHOE onpesenenne Butamuta P B yae.

Tema 7. Hyk/jieHHOBBIC KHCJIOTHI M HX 00MeH

HcTopust OTKpBITHSL U U3YYEHUS] HYKJIEMHOBBIX KHCIIOT, UX XMMHUYECKHI cOCTaB. XapaKTepHUCTUKa
IIYPUHOBBIX Y MHPUMHINHOBBIX OCHOBAHUH, BXOAAIIUX B COCTAB HYKJIEMHOBBIX KHCIIOT.

JIBa THIa HYKJIEMHOBBIX KHUCJOT: ne3okcupubonykinenHoBas kuciorta (JJHK) u pubonykinenHoBas
kucinota (PHK). Paznuuus mexxny IHK u PHK mo coctaBy riaBHBIX a30THCTBIX OCHOBAHMH, MEHTO3aM,
MOJIEKYJISIpHOM Macce, Jokanu3anuu B kierke u ¢pyHkuusaM. Crpykrypa u pynkuun JIHK. Conepxanue
JIHK B opranusme M jokanu3zanus e€ B KJIeTKe (1p0, MUTOXOHIPHH, XJIOPOIUIACTa, 3MUCOMBI). Pasmep u
dopmber monexkyn JHK. Konbuesas ¢opma JJHK HexoTopbIX ¢aroB, MUTOXOHIPHUM M XJIOPOILIACTOB.
[lepuunas crpykrypa JIHK. VYcmexu u mepcnekTHBbl B paclIMPpOBKE CTPYKTYpPbl T'€HOMOB
MHUKpPOOPTraHU3MOB, pacTeHUN M KUBOTHBIX. [IpoexT «I'eHoM uemoBeka». Bropuunas crpykrypa [IHK
(monenb JIx. Yorcona n @. Kpuka). KoMrieMeHTapHOCTh a30TUCTBIX OCHOBAaHHMM M €€ 3HAUYEeHHUE s
BOCIPOM3BEICHUS CTPYKTYPhl TEHOMOB.

Tpernunas crpykrypa JHK. Ceepxcnupanuzanus JHK. M30bITOYHOCTS U KOMIIAKTHOCTH MOJIEKYJI
JHK. Crpoenue xpomaruna. Myraruu B JIHK u gaxTopsl, ux Be3biBatomue. Penapanus ctpyktypst JHK
u e€ 3HaveHHe I coxpaHeHus BuaoB. Hacneacteennnie 3a0oneBanus. PHK, ux xmaccudukamms (TPHK,
pPHK, MPHK, maPHK, ™mPHK, Bupycusie PHK). CpaBuurensnas xapaktepuctuka BugoB PHK mo ux
cTpykType u ¢yHkuusM. Mexanusm Ouocunreza (pemnukauun) JIHK. depmentst (PHK-monnmepasa,
JHK-nonmumepaza, JIHK-nuraza) wu OenxoBble (akropbl, yuactBytoue B perukanun  JTHK.
Pennmkanmonnas Buiaka u otansl OnocuaTe3a JJHK.

Oco0eHHOCTH peruInKaluy y npo- u sykapuot. buocunres PHK (tpanckpunums) u e€ perymsuus y
npo- u 3ykapuoT. [lonsarue o Tpanckpunronax u oneponax. Cospesanue (nponeccunr) PHK. Crnnaiicunr n
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ero Buabl. Aytocmancunr. «PemaktupoBanue» PHK. OOparnas Tpanckpumnums W e€ 3HAYCHHE IS
CYIIECTBOBaHMS BHPYCOB (Ha HpHUMEpe BHpyca HMMYHOAe(HIIMTAa dYeIOBEKa W BUPYCOB TpHUINA) U
BHYTPUT€HOMHBIX IepecTpoek. [oHsATHEe O MOABMKHBIX I'€HETUYECKUX DJIEMEHTaX M MX 3HAUYCHUU JUIS
9BOJIIOLIMM TeHOMOB. IloHsTHEe O reHermyeckoil MH)XeHEepUH. [IpUHLMIIBI U CTPATErMH MOJIEKYJISPHOTO
KJIIOHUPOBaHUs. [loCTHXKEHUS U IEPCTIEKTUBBI MOJIEKYIISIPHON OMOTEXHOJIOTHH.

JlabopaTropHbie padoThI

1. Beigenenue HyKJICONPOTEUHOB U3 IPOXOKEH.

Tema 8. YriieBoabl 1 uxX 00MeH

Knaccudukanus yraeBonoB. IIpocteie yriaeBonabl (MOHOcaxapubl) U UX HpeacTaBuTenu (pubosa,
TIII0K03a, (QpyKTo3a, ramakto3a). CrokHble yrieBoabl. [lucaxapuapl (caxaposa, JIaKTO3a, MajibTO3a).
[Tonucaxapuapl, X CTPYKTypa U MPEACTAaBUTENM (IJIMKOTEH, KpaxMmal, KJeT4aTka, XUTHH). DYyHKIUH
YIIIEBOJIOB (SHEpreTUdecKas, MeTadoandecKasi, perenTopHast u Ap.).

[mukonpoTenHbl Kak JAeTepMHHAHTBl rpynn kpoBu. OOmen yrineBoaoB. Ilytu pacnana
nosmcaxapuaoB. Perymsius dpochoponusa npu ygactuur ropMoHoOB, G-6enkoB, TAM® 1 mpoTeMHKUHA3.

O6MmeH rmok030-6-pocarta (AMXOTOMUYECKUHN U anOTOMHYECKUN MyTH). OOMEH MUPOBUHOTPAIHOM
kucnotel. ['mukonmu3. CnuproBoe Opokenue. [JleiicTBMe 3TaHONa HA  OpPraHu3M  4YeEJOBEKa.
[TonmudepMeHTHBIN KOMIUIEKC OKUCIUTEIBHOTO JIeKapOOKCUITUPOBAHUS MIUPOBUHOTPATHON KUCIOTHI. L{nki
TPUKApOOHOBBIX W JUKApOOHOBBIX KHCJIOT, €r0 3HAY€HHE B OOMEHE BEUIECTB M 0OECIeUYeHUN OpraHu3Ma
sHeprueil. buocunre3 yrieBogoB. [loHsATHe O THEepBUYHOM OHOCHUHTE3E YIJIEBOJOB. | IIOKOHEOTEHES.
buocunTes onuro- u nonucaxapuiaos.

JlaGopaTopHblie padoThI

1. [IBeTHBIE peakuy Ha Kpaxmall.

2. KauecTBeHHBIE PEAKIIMIO HA MOHO- U AUCAXapU/IbL.

Tema 9. /Iunmuanl 1 UX 00MeEH

OO6mass xapakTepucTuka U kiaccubukanus nunuaoB. CTpykTypa u (QyHKIMH JIUOUAOB. Ponb
JUNHUIOB B IOCTPOCHUHM Omojorndeckux memoOpan. CtpykTypa W (YHKIUH JTUIONPOTEHHOB. OOMEH
*upoB. Pacnan »upoB U B-OKHCICHHE BBICHIUX >KUPHBIX KUCIOT. | TMOKCHUIIEBBIM LIUKI U €ro pojib BO
B3aMMOCBS3M OOMEHa JIMIUA0B U yriIeBoJ0B. MexaHu3M OMOCHHTE3a BBICUINX KUPHBIX KUCIOT. buocunTe3
TpurinuepuaoB. Hapymenus B oOmeHe >xupoB. OXHpeHHE U €ro HpuduHbl. Bocku, uX cTpoeHwue,
GYHKIIUM U IPEACTaBUTENH (CIIepMalIeT, MYeTHHbIA BOCK). CTepuibl. CTEpOoibl (X0JIeCTepOIl, IPTroCTEPOT U
ap.). Crpykrypa ¥ (GYHKIHMH CTEpOMJOB (XOJIEBAsSKHUCIOTAa, CTEPOMJIHBIE TOpMOHBI). Pochonunuabl.
buonoruueckas ponb ¢ochomununoB. PocPorHO3UTUABI KaK HMCTOYHUKH BTOPUYHBIX MOCPEIHHUKOB
TOPMOHOB.

JlabopaTopHbie padoThI

1. Onpenenenne TemnepaTypsl MJIaBICHNS U 3aTBEPAECBAHUS JKUPOB.

2. OMynbrupoBaHue )KUPOB.

Tema 10. BuoJsioruyeckoe okuciaenue u cuares AT®

HcTopus nzyueHus npoueccoB Ouomorudyeckoro okucienus: padotsl A. H. baxa, B. U.Ilannanuna,
O. BapOypra, B. A. Durensrapara. Paznoo6pasue depmeHTOB OHONOTHYEcKOro okucieHus. Cucremsl
MUKpPOCOMAJIBHOTO OKHcieHus B kieTke. L{luroxpom P-450 u ero ponb B A€TOKCHKAIIMMKCEHOOMOTUKOB.
Cynepokcujiucmyrasa, Karaja3a M MX poiib B 3aIUTE OpPraHuM3Ma OT AKTUBHBIX (OPM KHUCIOPOAA.
Conpsoxkenne  okucieHuss ¢ ¢gochopunupoanueM.  CyOctpatHoe — docdopuiupoBaHue U
dbochopunrpoBaHrue Ha ypOBHE AJIEKTPOHHO-TPAHCIOPTHOM Iienu. [loHsTHE O compsraromieii MmeMmOpaHe
muToxoHIpuil. Ctpoenne npotoHHON AT®a3b!l 1 BeposiTHbIE MeXaHU3MbI cHTe3a ATO.

Tema 11. 'opMOHBI M HX POJIb B 00MEHE BelleCTB

Knaccugukanus ropmoHoB. CTepouaHble TOPMOHBI: KOPTHKOCTEPOH, TECTOCTEPOH, 3CTPAIMOIN,
SKIM30H. MexaHu3M JEHCTBHA CTEPOMAHBIX TOpMOHOB. llenTuaHble TOpPMOHBI. XapakTEPUCTHKA
MHCYJIMHA, TOPMOHAa POCTa, TUPEOTPONMHA, raCTpUHA, BazonpeccuHa. MeXxaHn3M AeWCTBUS TNENTHIHBIX
TOPMOHOB (Ha mpHuMepe rirokareHa U uHcynauHa). CaxapHblii nuaber u ero Buabl. [Ipoune ropMoHsbI
(anpeHanuH, ayKcHWH, TMOOEpeNIMHBI, IUTOKMHHUHBI, NPOCTarjaHAWHBI), UX CTPYKTypa U MEXaHH3M
neiictBus. Punmsunr-gaxktopsl ropmoHoB. Heiiporopmons! (3HAOpGUHBEI U 3HKehanuHbl). [Ipumenenue
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TOPMOHOB B MEIMIIMHE U CEJIbCKOM XO03sIHCTBeE.

JlabopaTropHbie padoThI

1. KauecTBeHHbBIE peaKIKi Ha UHCYJIHH.

2. Peakuust agpeHaanHa ¢ XJIOPHBIM JKEJIE30M.

3. Peakius agpeHanmHa ¢ HoJ0M.

Tema 12. B3anmocBs3b U peryJasiuust o0MeHna BeniectB. [Ipod1eMbl 0MOXUMHYECKOH IKOJIOTHHI

OOmue mpencTaBieHHs] O B3aHMMOCBA3M OOMEHa BelIecTB B KieTke. [loHsATHE O KIIIOUEBBIX
MeTabonmuTax (MHPOBUHOTpamHAs KHCIOTa, KodepmeHT-A u 1p.). BsaumMocBs3p OenKOBOTO U
HYKJIEGMHOBOr0 OOMEHa, 3HAuYeHUE pPEryjsITOPHBIX OeskoB. B3anMOCBs3b yriaeBOJHOTO U OEIKOBOTO
obMeHa. Ponb mupoBUHOrpaHOW KUCIOTH M Iukiaa Kpebca B 3Toi B3auMocBsi3u. B3auMocBsa3b oOMeHa
YIJIEBOJIOB U JIMIHJIOB; POJIb AlleTUIIKOAH3UMA-A B 3TOM Mpoliecce. YPOBHHU PEryssaluu oOMeHa BElleCTB:
KJIETOYHBIN, OpraHU3MEHHBIA U MONYISUUOHHBIN. TpaHCKPUIIIMOHHBIN (OIIEPOHHBIN) YPOBEHb PETYJIALINU.
OcHOBHBIE MEXaHU3MbI peryisinuu oOMeHa BellecTB B KieTke. OpraHu3MeHHbIH YPOBEHb pEryJIslUu.
l'opmoHanbHas perymsius oOMeHa BELECTB.

KackanHplii MexXaHuW3M pEryiasiiud C Y4acTHeM TOPMOHOB UM BTOPUYHBIX MMOCPEIHHUKOB.
[lomynAumoOHHBIA  ypOBEHb  peryiasiud. AHTHOMOTHKA  MHUKPOOOB,  (UTOHIMIBI  pacTECHUH,
TEJIEPrOHbDKUBOTHBIX W WX BIUSHHE HA MPOLECCHl KUZHEIACATENBHOCTH. DKOJIOr0-OMOXMMHYECKHE
B3aUMOJICHCTBHUSA C YYacTHEM pa3IMYHBIX TPYII OPTaHU3MOB: MHKPOOPTaHU3MOB, T'PHUOOB, BBICIIMX
pacTeHuid, >KUBOTHBIX. TOKCUHBI pacteHuid. [lumeBsie gereppeHThl u aHTUGUAAHTHL. [lumieBsie
aTTPAKTaHTbl U CTUMYJSATOPBL. XEMOPEryJSITOPbl, BO3ACHCTBYIOLUIME HA I103BOHOYHBIX >KMBOTHBIX.
Hakomenne u uCmonb30BaHUE >KMBOTHBIMM BTOPHUYHBIX META0OIUTOB pacTEeHUl. AHTpPONOTCHHbIE
OMOaKTHBHBIE BEIIECTBA U MPOOJIEMBbl XMMHUYECKOTO 3arpsizHeHusi Onocdepsl. DKoJornuecku 0e30macHbIe
CrocoObl BO3ACHCTBUSI HAa PA3IMYHbIC BUJbI )KUBOTHBIX, PACTEHUN 1 MUKPOOPTaHU3MOB.

Tema 13. IIpoexTHas paGora

[Tpennaraercs ans NPOEKTHOM pabOTHI CiielyroIKe TeMbl (IPUMEpHbBIE):

1. KauecTBeHHbIE peaKIM1 HA AMUHOKHUCIIOTHI U OEJIKH.

2. IlpurotoBnenue pactBopa Oenka (suyHOrO anbOymuHa). Paznenenue 6€IKOB KypUHOTO fiflla MO
WX pacTBOpUMOCTH. JleHarypaius 6enkoB (oOpatumasi 1 HeoOpaTumasi).

3. CpaBHUTENbHBIH aHANMU3 MPOAYKTOB KHCIOTHOTO M (PEpMEHTATUBHOIO TUApPOIU3a AU- U
MOJINCaxapu0B (Ha MpUMEPE caxapo3bl U Kpaxmana).

4. Crnenupu4HOCTh AeUCTBUA (hepMEHTOB (ammiiasa).

5. BunsHue Ha akTUBHOCTH (hepMEHTOB TeMnepatypsbl, pH, akTUBaTOPOB ¥ HHTMOUTOPOB.

6. Brinenenue pubOHYKICOPOTEMHOB U3 IPOATKEH.

7. KauecTBeHHOE orpeiesieHNe MPOIyKTOB TUAPOIIN3a pUOOHYKIEOIPOTEHHOB.

8. Belnenenue rimMKoreHa M3 NeYeHW XHUBOTHBIX. CONOCTaBIEHHE CTPYKTYpbl TJIUKOTE€Ha U
Kpaxmarna.

9. Paznenenue yrieBoaoB METOI0M TOHKOCIOHHON XpoMaTorpadum.

10. Tunxponus KUPOB MO ACHCTBUEM JIUIIA3HI.

11. BawusHHE KeTuu Ha AKTUBHOCTD JIMIIA3HI.

12. KauecTBeHHBIC peaKIIMU Ha TOPMOHBI

13. buorenHas knaccu(uKaIus XUMAYECKUX FJIEMEHTOB.

buonornyecku akTUBHbBIE BellleCTBA. BUTaMUHBI.

buonornueckn akTuBHBIE J00ABKU: TTpodaHaIis WIH MMOJb3a?

buonorudeckas posib BUTAaMHUHOB.

14. Buramun C u ero 3HaueHue.

15. HckyccTBEHHBIE KUPBI — yTPo3a 310POBBIO.

16. Hcnonp3oBaHUE IPONKOIKEH B MUAMICBOM MTPOMBIIIIIICHHOCTH.

17. MHccnenoBanue (U3MKO-XUMHUYECKHUX CBOMCTB MOJIOKA pa3HBIX INPOU3BOAMTENEH, MUMEIOIIUX
9KOJIOTHYECKU cepTudukar.

18. Mox B NpOAYKTaX MUTaHMUS U BIHSHUE €r0 HAa OPTaHW3M YelOBEKa.
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IInanupyemble pe3yJibTaThl

[Tnanupyemble pe3ynbTaThl OCBOCHUS Y4E€OHOIrO MpeiMeTa XMMUHU C OINMCAHUEM YHUBEPCAJIbHbBIX
y4eOHBIX ACUCTBUM, JOCTUTAeMbIX 00yYarOIIUMHUCS

JIn4HOCTHBIE pe3y/IbTaThI:

OO0yuarouuiicss HOIYIUT BO3MOXKHOCTD [T (POPMUPOBAHHS CIIEAYIOUINX JIMYHOCTHBIX Y'Y /I

* onpezeTIeHre MOTUBALMY U3yYeHHsI yUeOHOro MaTepuana;

* OIICHMBAaHUE YCBAaMBAEMOI0 YYEOHOTO Marepuana, HCXOJsi M3 CONHAIbHBIX W JIMYHOCTHBIX
IIEHHOCTEM;

* TOBBIIIEHUE CBOETO O0Pa30BaTENLHOTO YPOBHS M YPOBHS TOTOBHOCTHM K M3YYEHHUIO OCHOBHBIX
UCTOPUYECKHUX COOBITHH, CBSI3aHHBIX C UICTOPUEH pa3BUTHsI XMMUHU U OOLIECTBA;

* 3HaHHUE MPABUJI TIOBEJICHUS B UPE3BbIYANHBIX CUTYAIHAX;

* OLICHUBAHUE COLMAIBHON 3HAUUMOCTH MTPO(ECCHid, CBI3aHHBIX C XUMUEH;

* BJIQJICHUE NPaBWIaMU 0E3011acHOrO OOpalIeHHsT ¢ XMMUYECKHIMHU BEIIECTBAMHU M 00OPYHAOBaHHEM,
HPOSIBIEHUE SKOJIOTUYECKON KYIbTYPBI.

MeTanpeaMeTHbIe pe3yJbTAThI:

Pecynamuenvie

OOy4arouuiics HOTYIUT BO3MOXKHOCTBD [T (POPMUPOBAHUS CIETYIOUINX PEryIATUBHBIX Y'Y /]

* [eJIenoJlaraHye, BKJIIOYasi MOCTaHOBKY HOBBIX IieJiel, mpeoOpa3oBaHMe NPAaKTUYECKOH 3agauu B
MI03HABATENBHYIO, CAMOCTOSTEIILHBIN aHAIN3 YCIOBHH JOCTHKCHHUS LM Ha OCHOBE y4YETa BBIACICHHBIX
YYUTENIEM OPUEHTHPOB JEHCTBUS B HOBOM y4eOHOM MaTepHalle;

* IJJTAHUPOBAHUE MTYTH JOCTIKEHHUS LIEJIeH;

* YCTaHABJIMBAHME LIEJEBBIX NPUOPUTETOB, BBIAEICHUE AIbTEPHATUBHBIX CIHOCOOOB JIOCTHKCHHUS
1eJ 1 BBI0Op HambOoee 3 peKkTUBHOTO crrocooa;

* YMEHHE CAMOCTOSITENIbHO KOHTPOJIMPOBATH CBOE BPEMs M YIPABJIATH UM;

* YMEHHUE IPUHUMATH PEHICHUS B IPOOJIEMHON CUTYallNu;

* [I0CTAaHOBKA y4eOHOMH 3a/1a4uM, COCTaBJICHHUE IIJIaHA U 110CJIE0BATEIbHOCTH JEHCTBUIA;

* OpraHM3anys padovyero MecTa py BHITOJTHEHHH XHMUYECKOTO SKCIIEPHMEHTA,

* IPOTHO3MPOBAHUE Pe3yIbTaTa YCBOEHHs, OLIEHUBAHUE YCBOGHHOI'O MaTepuala, OlleHKa KauecTBa U
YPOBHSI YCBOEHHSI, KOPPEKIIHS B IUTaH U CIIOCO0 NeWCTBUS MPU HEOOXOJMMOCTH.

Tlosnasamenvhoie

OO0yyaromuiicst MOJIy4UT BO3MOXKHOCTbH /1711 POPMUPOBAHUS CIEYIOMINX O3HABaTEeNbHbIX Y'Y /1:

* IOKMCK U BblJIeJIEHUE HH(POPMAIIIH;

* aHAJM3 YCJIOBUN U TpeOOBaHUM 3a7a4u, BEIOOP, COMOCTABICHHE U OOOCHOBAHUE CIIOCO0a PEIICHHS
3a]a4uu;

* BbIOOp Haubosiee 3(PPEKTUBHBIX CIOCOOOB pEIIEHUS 33Jaud B 3aBHCHUMOCTH OT KOHKPETHBIX
YCIIOBHI;

* BBIJIBHOKEHHE U 000CHOBaHUE TUIIOTE3bI, BEIOOD criocoba e€ mpOBEPKU;

* CaMOCTOSITEJIbHOE CO3/IaHUE AITOPUTMA JIEATEIBHOCTU NMpH PEleHHH MpoOjeM TBOPUECKOro MU
TIOMCKOBOTO XapaKTepa;

* YMEHHUS XapaKTepU30BaTh BEIIECTBA I10 COCTAaBY, CTPOSHHIO U CBOMCTBaM;

* ONUCHIBAHME CBOMCTB TBEP/BIX, )KHUIKUX, ra3000pa3HBIX BEIIECTB, BBIICICHUE WX CYIIECTBEHHBIX
NPU3HAKOB;

* M300pakeHUe COCTaBa MPOCTEUIIMX BEIIECTB C MOMOIIBI0 XMUMHYECKUX (POPMYN U CYIIHOCTH
XUMHYECKHX PEaKIUil ¢ TOMOIIBI0 XUMUYECKAX YPaBHEHHUIA,

* IpOBeACHUE HAOMIOJCHUH M ONUCaHHE MPU3HAKOB W YCIOBHM TEUEHHUS] XMMHUYECKHX PpEaKIHi,
BBINTOJIHEHNE XUMHUYECKOTO SKCIIEPUMEHTA, BBIBOJIBI HA OCHOBE aHAIM3a HAOJIOCHUH 3a DKCTIEPUMEHTOM,
peleHue 3ajady, nojiyueH1ue XMMUYecKoi HH(pOpMaIUK U3 pa3InyHbIX HCTOYHHUKOB;

* YMEHHE OPTaHU30BBIBATh HCCIIEIOBAHUE C TENTBI0 IPOBEPKH THITOTE3;

* YMEHHUE JIeaTh yMO3aKII0UeHUs (MHAYKTUBHOE U 110 aHAJIOTHUHU) U BBIBOABI;

* yMeHHE OOBEKTHBHO OIICHWBAaTh HH(OpPMAIMIO O BEIIECTBAX M XUMHUYECKHUX MpoIieccax,
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KPUTUYECKH OTHOCUTBHCS K IICEBIOHAyYHOU MH(POPMALIUH.

Kommynukamuenvie

OO0yJarmMACs MOIYYUT BO3MOKHOCTD ISl POPMUPOBAHUS CIASAYIOMNUX KOMMYHUKATUBHBIX Y'Y /1

* IIOJIJHOE M TOYHOE BBIPAKEHHE CBOMX MBICIEH B COOTBETCTBUM C 3aJadyaMH U YCJIOBUSMU
KOMMYHHKalVH;

* aJICKBaTHOE HCIIOJb30BAaHUE PEUEBBIX CPEICTB JUISl JUCKYCCHUHM M apryMEHTALlUU CBOEH IO3ULMH,
YMEHUE NPEICTaBIATh KOHKPETHOE COJEpXaHHE C COOOLIEHHEM €ro B IHCbMEHHOW M YCTHOW (opme,
OTIpeieNIeHUe CII0COO0B B3aUMOJICHCTBUS, COTPYIHUUECTBO B IOUCKE M cOOpe nHpopManuu,

* ompeneneHue crnocoOOB B3aMMOJEHCTBMsS, COTPYIHUYECTBO B IOMCKE M cOope HHbOpMaiuu,
y4JacTHe B JUaJiore, INIAHUPOBAHKUE OOIIUX CIIOCOOO0B pabOTHI, MPOSBICHNUE YBAKUTEIBHOTO OTHOLICHUS K
JIPyruM 00y4aeMbIM;

* ONHCAHHUE COJCP)KAHUS BBIIOJHAEMbIX JAECHCTBUH C LEIbI0 OPUEHTUPOBKU IPEAMETHO-
IIPAKTUYECKON AEATEIbHOCTH;

* YMEHHMS YYMTHIBaTh pa3HblE MHEHMSI U CTPEMUThCA K KOOpPAMHALMU DPA3IUYHBIX IMO3ULUNA B
COTPYIHUYECTBE;

* (dopmMynHpoBaTh COOCTBEHHOE MHEHHE W IMO3MUIHMIO, apPTYMEHTHPOBATh M KOOPIMHHPOBATH €€ C
HO3ULUSAMH MAPTHEPOB B COTPYIHUYECTBE MPHU BBIPAOOTKE OOIIEr0 PELICHUs] B COBMECTHOH 1€ TENIbHOCTH;

* OCYLIECTBJIATH B3aUMHBIH KOHTPOJIb U OKa3blBaTb B COTPYAHHMYECTBE HEOOXOAMMYIO
B3alMOIIOMOLIb;

* IUIAHUPOBATh OOIIME CIIOCOOBI pabdOThI; OCYIIECTBIATh KOHTPOJb, KOPPEKLIUIO, OLIEHKY JEHCTBUIA
napTHépa, yMeTb yOeK1aTh;

* WCIOJIb30BaTh aJCKBATHBHIC S3BIKOBBIE CPEACTBA JUII OTOOPaXCHHS CBOMX UYBCTB, MBICIEH,
MOTUBOB M IOTpeOHOCTEel; oToOpa)xkaTb B peuu (OmHMcaHue, OOBACHEHHE) COJAEp)KaHHE COBEPLIAEMBIX
JIeCcTBUH KaK B (pOpME TPOMKOH COIMATU3NPOBAHHOM peun, Tak U B (opMe BHYTPEHHEH peuH;

* pa3BUBaTh KOMMYHUKAaTUBHYI0 KOMIIETEHTHOCTb, HCIOJIb3YySl CPEACTBA YCTHOM M IUCBbMEHHOU
KOMMYHHKAIIMM TP PabdOTe C TEKCTaMH Y4YEOHUKA W JOIMOJHHUTEIBHOH JHMTEpaTypod, CIpPaBOYHBIMU
TaOJIUIIAMHU, MPOSBIATh 'OTOBHOCTh K YBaXEHHUIO MHOM TOYKM 3pEHUS NPU OOCYKICHHUU pe3yJbTaToB
BBITIOJIHEHHOW PaOOTHI.

IIpeomemmnule pesynomamol

OOyuarouuiics Hay4UTCS:

* IPUMEHATh OCHOBHBIE METO/IbI O3HAHMS: HAOJI0ICHHE, U3MEPEHHE, SKCIIEPUMEHT;

* XapaKTepU30BaTh TEPMUHBI U MTOHATHSI, OOBACHATh B3aUMOCBS3b MEKIY HUMU;

* 000CHOBBIBATh CUCTEMY B3IJIS10B Ha JKUBYIO MPUPOAY, IPUMEHSS OMOJIOTHYECKUE TEOPUH, YUCHHUS,
3aKOHBI, 3aKOHOMEPHOCTH, [IOHUMATh T'PaHMIIbl UX TPUMEHUMOCTH;

* KJJacCU(PULIMPOBATh OCHOBHBIE OMOJIOTHYECKHE MAKPOMOJIEKYIIbI;

* ONUCBIBATh (PYHKINU OEITKOB, HYKJIEMHOBBIX KUCIIOT, YTJIEBOIOB U JIUIUIOB;

* yCTaHaBIIMBATh CBSA3b CTPOCHUS U (QYHKIUN OCHOBHBIX OMOJOIMYECKHMX MAaKpOMOJIEKYJI, UX POJIb B
nporeccax KJIeTOYHOro MeTaboIn3Ma;

* 00BSACHATH 3HAYEHNE MUKPO-, MAKpO- U YIbTPAMUKPOIJIEMEHTOB B KJIETKE;

* TIOHMMAaTh CYIIHOCTh OMOCHHTE3a OEIKOB, MeXaHu3Ma jaencTBusa gepmeHToB, Ouocunresa JHK u
PHK, pacrmaga OenkoB, OuOcHMHTE3a M oOOMeHa YIJIeBOJOB, OuocHHTe3a U OOMEHa JIMIHJIOB,
Ouosnoruueckoro okucienus u curesa AT®, mexanuzma JeicTBUS CTEPOUTHBIX TOPMOHOB;

e pemarh 3ajaud Ha ompeneneHue mnociuenosarenbHocTd HykieotuaoB JHK um mPHK (MPHK),
antukozoHoB TPHK, mnocnenoBareabHOCTHM aMHHOKUCIOT B MOJeKyjde Oelka, MPUMEHss 3HaHUA O
peakuusax MaTpUYHOIO CUHTE3a, TEHETHUECKOM KOJ1e, MPUHIIUIIE KOMIJIEMEHTapHOCTH;

* JIeN1aTh BBIBOABI 00 M3MEHEHUX, KOTOpbIe MPOU30IMAYT B MpoLIeccax MAaTPUYHOTO CUHTE3a B Cllyyae
M3MEHEHMS Mocaea0BaTebHOCTH HykiIeoTua0oB JIHK;

* 000CHOBBIBATh B3aWMOCBSI3b IJIACTUYECKOTO M 3HEPreTHYECKOro 0OMEHOB; CPaBHUBATh MPOILIECCHI
IJTACTUYECKOTO U SHEPTreTHUYECKOro 0OMEHOB, MPOUCXOIAIINX B KJIETKAX JKUBBIX OPraHU3MOB;

* XapaKTepU30BaTh METO/Ibl OMOXUMHUYECKUX HCCIIETOBAHMIA;

* IPOBOAMTH Y4EOHO-HCCIENOBATENbCKYIO JESTENIbHOCTh: BBIIBUTaTh THUIOTE3bl, IUIAHUPOBATH
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paboty, oTOMpaTh HW TmpeoOpa3oBBIBaTh HEOOXOAUMYIO HWH(OOPMAIUIO, TPOBOIUTH JKCIIEPUMEHTHI,
MHTEPIPETUPOBATH PE3YIBTATHI, AEJIATh BHIBOJBI HA OCHOBE MOJIYYECHHBIX PE3YJIbTATOB;

O0yyaromuiics DoOIYYUT BO3MOKHOCTE HAYYUThCS:

* BBIJIBUTaTh U MPOBEPATh IKCIEPUMEHTAIBHO TUIIOTE3bl O XMMHUYECKUX CBOMCTBAaX BELIECTB HA
OCHOBE HMX COCTaBa W CTPOCHHUS, WX CIOCOOHOCTH BCTYNAaTh B XMUMHYECKHE PEAKIUH, O XapaKTepe H
MPOAYKTAX PA3JIUYHBIX XUMUYECKUX PEAKIIUIA;

* XapaKTepu30BaTh BEIIECTBA IO COCTABY, CTPOCHUIO U CBOWCTBaM, YCTaHABJIMUBAThb MPUYMHHO-
CJIEZICTBEHHBIE CBA3U MEKIY JaHHBIMHU XapaKTEPUCTUKAMH BELIECTBA;

* BBIJIBUTATh W MPOBEPSTh SKCIEPUMEHTAIBHO THMIIOTE3bl O pe3yJibTaTax BO3ACHCTBUS Pa3IMYHBIX
($akTOpOB HAa H3MEHEHHE CKOPOCTU XUMUYECKOUN pEaKInu;

* HCIIOJB30BaTh MPUOOPETEHHBIC KITFOYCBBIC KOMIICTCHIIMU MPU BBIIIOJHEHUH MPOCKTOB M Yy4EOHO-
MCCJIEeI0BATENCKUX 3aa4 110 U3YYEHHIO CBOMCTB, CIIOCOOOB MOJIYYEHUS U PACTIO3HABAHUSI BEIIECTB;

* O0BEKTUBHO OIEHHWBATh MH(POPMAIIHIO O BEIIECTBAX U XMMHUYECKUX MPOIECcCcax;

* OCO3HaBAThb 3HAYECHHE TEOPETUYECKUX 3HAHUM MO XUMHHM [UJIsI NPAKTUYECKOW JEATEIbHOCTH
YeJIOBEKa;

* CO3JaBaTh MOJIETM W CXEMbl ISl pEHICHUS Y4YeOHBIX W TIO3HABaTEIbHBIX 3aad;, MOHUMAaTh
HEOOXOUMOCTh COOJIIO/ICHUS MIPEANUCAHUH, TTPeIaraéMbIX B HHCTPYKIIUSX 110 UCIIOJIb30BAHUIO JIEKAPCTB
u JIp.

Dopmbl KOHMPOA

KoHTponb pe3ynbTaToB OOY4YeHHS B COOTBETCTBUHU C JAHHOW MPOTPaAMMON MPOBOIUTCS B (opme
MUCHbMEHHBIX U IKCIEPUMEHTAIbHBIX PabOT, MPEAIoiaraeTcs MpPOBEAECHUE MPOMEKYTOYHOH M UTOTOBOM
arrecraiuu. [IpomexxyTouHas arrecranus MPOBOAUTCA B BHJE TECTUPOBAHUS IO TEMaM Kypca,
MPUHUMAIOTCS OTYETHI MO MPAKTHYECKUM paboTaM, CaMOCTOSATENIbHBIE TBOPUYECKHE pPaOOThI, UTOTOBBIC
y4eOHO-UCCIIeI0BATENHCKUE MPOEKTHI.

HToroBoe 3aHATHE MPOXOAUT B BUJE HAYYHO-TIPAKTUUECKON KOH(EPEHIINH WK KPYTJIoro cToia, rae
3aCIyIMIUBAIOTCSA JOKJIAAbl YYalIUXCsl 10 BBIOPAHHOW TEME WCCIICIOBaHUSA, KOTOpPhIE MOTYT OBITh
MpeACTaBICHBI B (hopme pedepara Ui 0T4éTa 10 UCCIIeI0BATEILCKON padoTe.

Cpoxu peanu3zanuu

[TporpamMma paccuntana Ha 2 roja o0yueHus. [lepuoIMYHOCTh 3aHATUH: €KEeHEIEeNbHO.

JITATEeIbHOCTh OHOTO 3aHSATUS — | akageMHYeCKuil yac.

TemaTuueckoe IIAHUPOBAHUE

Ne Hasanue paznenos u tem KosmuecTBo yacoB
Bcero Teopus IIpakTrka
10 kaace
Tewma 1 BBoaunie 3aHATHS. XUMUYECKUHA 4 2 2
HKCIIEPUMEHT U I POBbIe 1abopaTopun
Tema 2 BBenenne B OMOXUMHUIO 2 2
Tema 3 XUMHUYECKUH COCTaB OPraHU3MOB M o0IIee 4 3 1

noHsAtTHe 00 OOMEHEe BelIeCTB M SHEPrHH B
JKUBOW MTPUPOJIE

Tema 4 Benku. Pacriag v OuocunTe3 OEIKOB. 8 6 2
Tema 5 depMeHTHI 6 4 2
Tema 6 Burtamunbt " HEKOTOPBIE IpyTrue 6 4 2

OMOJIOTHUYECKU aKTUBHbBIE COCOMHCHU
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Tema 7 HyxnenHoBble KUCIOTHI U UX OOMEH 4 3 1
11 kaacc

Tema 8 YTeBoabl 1 UX 0OMEH 5 3 2
Tema 9 JIummael 1 ux oOMeH 5 3 2
Tema 10 buonoruueckoe oxucnenue u cunres ATD 2 2

Tema 11 I"'opMOHBI 1 UX POJIb B 0OMEHE BEUIECTB 8 6 2
Tema 12 B3aumocBsi3b U peryssius oOMeHa BEIeCTB. 4 2 2

[Tpo6iembl OMOXUMHUYECKOI KOJIOTUI
Tema 13 [IpoekTHas pabora 10 2 8
Htoro 68 42 26
[Ipunoxenue

JlaGopaTropHbie padoThI

Jladoparopnasi padora Ne 1

«Onpenenenue cpeapl pacTBOPOB aMUHOKHUCIIOT

TeopeTnueckas 4acTh

KuciioTHO-0CHOBHBIE CBOICTBA O.-aMUHOKUCIIOT

[To npoTOANTUYECKOIN TEOPUU KUCIOT U OCHOBAHUM, 0-aMUHOKHUCIIOTHI OTHOCATCS K aM(oauTam, TaKk
KaK COJIEp’KaT B COCTABE MOJIEKYJIBI KMCIOTHBI M OCHOBHOHM LIEHTpHl. B BOAHOM pacTBOpe MoOjeKyia o-
AMUHOKHCIIOTHI CYIIECTBYET B BUE OUIOJISPHOTO NOHA.

B 3aBucumoctu ot pH cpenbl MoxeT mpeodaanaTh TOT UM HHOU 3apsil.

B cunpHOKUCHBIX cpenax (pH 1—2) dopmupyercs katnoHHast popma o-aMUHOKHUCIIOTHI.

B cunbHomenounoii cpeae (pH 13—14) npeobnanaer annoHHas popma 0-aMUHOKHUCIIOTHI.

CymectBytor 3HaueHus: pH cnenedpuyeckue s Kaxa0Hd aMHUHOKHCIOTHI, B KOTOPOM KOJWYECTBO
aHMOHHBIX ()OPM B PACTBOPE PABHO KOJIMUYECTBY KaTHOHHBIX (GopM. IIpum 3TOM HEOOXOAMMO YUUTHIBATh
HaJINYMe MOHOTEHHBIX TPYNIIUPOBOK OOKOBOW LEMH.

3nayeHue pH mpu koTopoM oOIIMI 3aps] MOJIEKYJbl O-aMUHOKHUCIOTHI paBeH (, Ha3bIBaeTCs
M303JIEKTPUYECKON TOUKOM a-aMuHOKUCHO0TH (pHAK).

Ecnn pH pacTBopa COOTBETCTBYET N303JIEKTPUUECKON TOUKE O.-aMHUHOKHCIIOTHI, TO IIPU

aNIeKTpodope3e He MPOUCXOIUT ABMKEHUS MOJeKyisl B pactBope. Eciu pH pactBopa <pl, To
KaTHOHHAas (hopMa 0-aMUHOKHUCIIOTHI JABMKeTcs K kKaTony. Ecin pH pactBopa >pl, To annonunas ¢gpopma o-
aMUHOKHCJIOTHI ABMXKETCs K aHoy. Ha 3ToM ocHoBaHo paznenenne AK metoniom anextpodopesa.

Jnist 6onbIIMHCTBA OEIKOB KHUBOTHOTO MPOMCXOMKIECHUS U302JIEKTPHUECKUE TOUKH JIexkKaT

B npezenax ot 5,5 1o 7,0 (uckimovenue: nencud —pl = 1, canemMun — pl = 12), 1. e. 6enku obmagaroT
6oJiee BBIpaKEHHBIMHU KHCJIOTHBIMU CBOHCTBAMHU

[Tpu pusnonornyeckux 3Hauenus pH 7,34—7,36 invivo HU 0JJHA 0.-aMUHOKHUCIIOTA U HU

OoMH OEJIOK He HAaXOAMUTCS B M303JIEKTPHUUECKOM COCTOSHHMHU, a IMpeobiajaeT aHUMOHHAas ¢opma,
OTpHULATENIbHBIN 3aps] KOTOPON ypaBHOBeIlIMBaeTcsl KaTnoHaMu HaTpus U kanust (Nat+ u K+).

Ipakmuueckas yvacmo

[lensb: onpenenuts pH pacTBOpOB aMUHOKHCIIOT U CEJIaTh BBIBOJ O 3aBUCUMOCTU 3HaueHus pH ot
CTPOEHUSI aMUHOKHUCIOT. [Ipo/IOKUTE U3ydaTh BO3MOXKHOCTH JTaTYMKOB U porpamMmbl RelabLite.

PeakTuBbl 1 000opynoBaHue:
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1. Kommbrotep.

2. Kommnbrotepuslii uatepdeiic coopa nannsix ReleonLite.

Jatuuk onpenenenus pH, Xxumuueckue cTakaHbl, IPOMBIBAJIKA, BOJA IUCTUINIMPOBAHHAS,

0,01 M pacTBOpBbl aMHUHOKHUCIOT (TJIMLIUHA, aTaHUHA, TTTyTAMUHOBOM KUCIIOTHI, IU3UHA).

WHCTpyKIMs 110 BHIOTHEHUIO JIa00paTOPHOU pabOTHI:

1. 3akpenure naruuk pH B namnke mTaTMBa M MOAKIIOUUTE M €r0 K IUIAHILIETHOMY PErHCTpaTopy
(komMmBIOTEPY). 3anyCTHTE MporpaMMy u3Mepenuii ReleonlLite.

2. B xummunueckuil crakaH Hainedte 30 mu pactBopa rauuuHa, omyctutre aaruyuk pH. Konuuk
YYBCTBUTEJILHOTO AJIEMEHTA JIOJKEH OBbITh MOTPYKEH B PACTBOP HE MEHee YeM Ha 3 CM U He KacaTbCs HU
JTHa, HU CTEHOK CTaKaHa.

3. Haxxmure kHomnky «Ilyck». 3adukcupyiite mokaszanus pH pacTBopa aMUHOKHCIIOTHI.

4. IIpomoiiTe 1aTYMK U3 pacTBOPA JUCTUIUIMPOBAHHOW BOJOH.

5. AHaAJIOTUYHO MOBTOPUTE MMl. 2—4 JIJIs IPYrUX aMUHOKHUCIIOT.

6. Pe3ynbrarhl H3MepeHui 3aHECUTE B TaOJIHILY.

7. Crnenaite BBIBOJ.

Pe3ynbTatsl n3MepeHuii/Ha0noAeHui

I'munnn Anmannu ['myramunoBas JIu3un
KHCJIOTa

CDOpMy.]'Ia AMHUHOKHUCJIOTBI

CootHomenre GyHKINOHATIBHBIX
rpymi (aMUHO- ¥ KapOOKCHITBHOM
TPYIIIbI)

3unauenue pH no garuuky

[Ber nakmyca

LBeT METHIIOBOTO OPAHKEBOTO

L[BeT penondranenna

LiBeT yHUBEpCAIBHOTO
WHJIUKAToOpa

JlabopaTopnasi paGora Ne2

Omnpenenenne n303JIEKTPUIECKON TOUKH KEITaTUHBI

Teopernueckas 4acTb

B w3035mekTpuyueckold TOYKE pacTBOPHI OENKOB HEYCTOWYWBHI. Mosekynbsl Oelka ¢ OJWHAKOBBIM
KOJIMYECTBOM MOJIOKUTEIBbHBIX U OTPULATENBHBIX 3apSAI0B JIETKO BHINIAJAIOT B OCA/I0K.

3nauenue pH, cooTBeTCTByIOIIEE M303JIEKTPUUECKON TOUKE, SIBISIETCS XapaKTEPHBIM IS KaKJI0TO
Oenka. Brimanenue Oenka B 0CaZOK MOXHO YCKOPUTH J100aBJICHMEM BOJOOTHHMAIOIIMX BEILECTB,
HaIpuUMep 3TUIIOBOTO CIUPTA.

Kenaruna (kemaTuH) — TOJUAECIIEPCHAS] CMECh MOJHUMENTUIOB (MONeKynspHas macca—50—70
ThIC. /1), oOpa3yemast U3 KoJuiareHa.

Kenaruna oOpaTUMO KOATyTUPYIOUIUH KOJUTOHI, TTOydaeMblid 13 GUOPHIUTSIpHOTO OeNka KoJlareHa
BBIBAPMBAHUEM B BOJIE IIKYPHI KUBOTHBIX, KOXH, KOCTEH, XPSAIIEH WIN CYyXOXKWIHM, T. €. MaTepHuaia, B
KOTOPOM COJIepKUTCS KoymareH. Koctu mepen KumnsidyeHHeM OOBIUHO CHadala O0€3KUPHUBAIOT, a HX
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MUHEpPAJIbHbIE KOMIIOHEHTHI YIANISIOT, 00padarbiBas kucaoToi. LIkypy, KOy M CyXOXKWIHS IPOMBIBAIOT U
00pabaTbIBalOT M3BECTHbIO, UYTOOBI pa3MATYUTh KOJUIATEH IE€pe]l €ro MpeBpalleHUEM B IKEIATHHY.
[ToryueHue >kenaTUHBI CXOJHO C MOJyYEHUEM Kiles, HO BbIBapUBAaHHE B Mpolecce €€ MPUTrOTOBICHUS
JUINTCA HE CTOJIb JIOJAr0 M HE NIPUBOAUT K IIOJHOM Jerpajgaluy KOJUIareHa A0 SKMJIKMX KOHEUHBIX
MPOJYKTOB, IO3TOMY Yy KEJIATUHBI KEJIATUHUPYIOLIAsi CHOCOOHOCTD BBILIE, YEM Y KJIesl.

[Toutn 20% Beca >KeJTaTUHBI COCTABISET AaMHUHOKHMCIIOTA TIMIMH. Takue OenKOBbIe MPOIYKTHI, KaK
MsicO, O€lHbl STOM aMHUHOKHCIOTOM, SIBISIOLICHCS OAHMM W3 HCTOYHUKOB HHEPrHM [UIsl OpraHu3Ma,
MIO3TOMY KEJATHHY MOXKHO CYMTATh MPEKPACHON JOOABKON K MSICHOMY PallMOHY.

B kauecTBe 00paTMMO KOAryJupyroLIEro KOJJIOWJa >KeJaTHHA MpEeAOoTBpallaeT KPHUCTaUIU3aIHIo
caxapa; € JTOM LeNpl0 €€ MPUMEHSIOT B KOHIUTEPCKOW IPOMBILUIEHHOCTH W HPU HM3TOTOBJIEHUU
MOpOKEHOT0. B mpon3BoAcTBE MOPOKEHOro €€ HCIOJB3YIOT TaKXkKe Mg TOro, 4YToObl YMEHBLIUTH
CBepThIBaHUE OeiKa, Ka3ewHa, Oiarojaps 4yeMy M caM Ka3eHWH, M JKUP B MOJIOKE JIydIlle YCBaMBAIOTCA.
Kenaruny n0o6aBigOT BO MHOTHE JOMallHUE OJt0Ja U B noinydadpukaThl TOPTOB M KEKCOB. B kauecTBe
Oenka-moaudukaTopa OHa MOXKET CIYXHUTh IPEBOCXOJHBIM PEAKTHBOM Ui OOHAPYKEHHS HEOOIBIINX
KOJIMYECTB TAaHUHA.

Ilpaxmuuyeckas uacmo

PeaktuBbl u obopynoBanue: 0,5%-it pactBop xenatunsl, 0,1 M pactBop ykcycHoit kucnoTsl; 0,1 M
pacTBop arerara HaTpust; 96%-ii STWIOBBIN CIIUPT, TPOOUPKHU; MEPHBIE TIUIIETKH, TATUYMK onpenenenus pH,
XUMHUYECKHE CTaKaHbI, MPOMbIBAJIKa, Boja MUCTHIUIMpoBaHHas. Komnbiotep. KommnbeloTepHsiit unTepderic
coopa manHbIx ReleonLite.

WHCTpyKIMS 110 BHIOTHEHUIO JIa00paTOPHOU PabOTHI:

1. B ns1Th MpOHYyMEpOBaHHBIX MMPOOUPOK MPHIIEHTE PACTBOPHI YKCYCHOM KUCIIOTHI U alleTaTa HaTpUs B
KOJIMUECTBAaX, YKa3aHHBIX B TAOIUIIE.

2. Tlocme wero B Kaxayl NpoOWpKy m00aBbTe MmO 1 cM3 pacTBOpa KEJIAaTUHBI U XOPOIIO
nepeMeIanTe.

3. B kaxayro mpoOupKy rnpubaBbeTe 10 4 cM3 3THIIOBOTO CIIHUPTA U CHOBA IEpEeMEIIaiTe.

4. Yepes 5—10 MuUH mpPOCMOTpPUTE BCE MPOOHPKH M OLIEHUTE CTENEHb MYTHOCTH MOJYyYEHHBIX
cmecei. pH Hambosiee MyTHOM CMECH COOTBETCTBYET M303JIEKTPUUYECKON TOUKE KeJIaTHHA C MOMOIIBIO
naryuka pH.
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