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BHeypounas nesarejbHOCTh «IIpakTHKyM MO0 XUMHUM»
B 10-11kiaaccax

IHosicHUTeJIbHAA 3alIUCKA

A KmyajlibHOCHb RPOZPpaAMMbl

[Iporpamma mMeeT COIMATBHYIO 3HAYMMOCTH ISl Hamiero obmecTtBa. Poccuiickomy
o0mIecTBy HYXHBI O0Opa30BaHHBIC, HPABCTBEHHBIC, IMPEIIPUUMYMBBLIC JIOIH, KOTOpHIE
MOTYT CaMOCTOSITENIbHO TNPUHUMATh OTBETCTBEHHBIC DPEUICHHS B CUTYallHsIX BBIOODA,
MPOTHO3UPYS MX BO3MOXHBIE nocienctsus. OnHa u3 3ama4 oOpa3oBaHUs HA CETOAHS —
BOCIIUTaHHE B PEOEHKE CaMOCTOATENBbHOM JIMYHOCTU. JlaHHas mporpamMma CrocoOCTBYET
Pa3BUTHIO Y YIAIINXCS CAMOCTOSATEIFHOTO MBIIIUICHHS, (GOPMHUPYET YMEHHS IPHOOPETATH U
NPUMEHATh, TOJIydCHHbIE 3HAaHWUS Ha TpakTuke. PasButme wu  dopmupoBaHue
BBIIIEYKA3aHHBIX KauyeCcTB BO3MOKHO Ojarojaps pa3BUTHIO Hay4YHO-TIO3HABATEIbHOIO
MHTEpEeca BO BPeMs 3aHSITHH.

Kypc nmpenHasHaueH  ydamumcsi  CTapuiel  IIKOJIbI  €CTECTBEHHO-HAy4YHOTO,
TE€XHOJIOTMYECKOTO WJIM YHUBEpPCAIBHOTO mpoduieil oOydyeHHus U MOXKET ObITh Kak
o0s3aTenbHBIM ~ Y4eOHBIM MpeIMETOM TI0 BBIOOpY ydallerocss U3 KOMIIOHEHTa
o0pa3oBaTesIbHOM OpraHU3alii B BapUaTUBHOM 4acTu y4eOHOTO IIaHa, TaK U KypcoM B
pamMKax BHEYPOYHOW JEsTeNbHOCTH W/WIM 10 MOJIHUTENbHOTO oOpa3oBanus . [locobue
PEKOMEHAYETCS UCTIOIb30BaTh JUIsl POBEACHUS IIEKTUBHBIX KYPCOB.

Konuernus coBpeMeHHOro 00pa3oBaHus MOAPAa3yMEBAET, YTO YUUTEh NEPECTaET ObITh
OCHOBHBIM HCTOYHMKOM HOBBIX 3HaHHH, a CTAHOBUTCS OPraHU3aTOPOM IO3HABATEIBHOM
NEeSITeIbHOCTH YJalIuXcs, K KOTOPOH MOKHO OTHECTH M MCCIIEIOBATENIbCKYIO ESTEIbHOCTh
. CoBpeMeHHbIE KCIEPUMEHTAIbHbIE UCCIEOBAHUS 110 XUMHUHU YK€ TPYAHO IMPEACTaBUThH
0€3 HCIOIB30BaHUS HE TOJIBKO aHAJIOTOBBIX, HO U U(POBBIX U3MEPUTENbHBIX PUOOpOB. B
denepanbHOM TOCyAapcTBeHHOM oOpazoBarenbHOM crangapre (PI'OC) mpomucaHo, 4TO
OJIHUM W3 YHUBEPCAJIBHBIX YUEOHBIX ACUCTBUN, MPUOOPETaeMbIX YYaUIUMUCS, JOKHO
CTaTb yMEHHUE «IPOBEACHUS OIBITOB, IPOCTHIX AKCIEPUMEHTAJIbHBIX HCCIIEIOBaHUIA,
NPSMBIX W KOCBEHHBIX H3MEPEHUN C HCHOJb30BAaHUEM aHAJIOTOBBIX M LH(PPOBBIX
U3MEpUTENbHBIX MPUOOPOB». [l 3TOro y4yuTenb XUMHUU MOKET BOCHOJIB30BAThHCS
y4eOHBIM 000pyI0BaHHE HOBOTO TTOKOJICHHS — U(DPOBLIMU JTa00PATOPHUSIMHU.

Hudpossle nabopaTopuu MO XUMUU MPEACTABICHBl JaTYUKaMU JIi U3MEPEHHUS U
perucTpainuy pa3jiuyHbIX MapamMeTpoB, UHTepdeiicamMu cOopa JaHHBIX U MPOTPAMMHBIM
obecrieueHreM, BU3YAIU3UPYIOIIMM 3KCIIEpUMEHTAIbHBIE JAaHHbIe Ha 3kpaHe. [lpu sTtom
OKCIEPUMEHT  OCTaéTcsl TPAaJUIMOHHO  HATYpPHBIM, HO JIaHHble OJKCIIEpUMEHTa
oOpabaThIBalOTCS W BBIBOAATCA Ha OSKpaH B peaJbHOM MaciuTade BpeMEHH H B
paloHanbHOM rpaduueckoit hopMe B BUI€ YUCIEHHBIX 3HAYCHHH, Tuarpamm, rpadukoB u
Tabnui. OCHOBHOE BHHMAHME yYalllUXCsl MPU ITOM COCPEIOTauMBaETCs HE Ha COOpKe H
HACTPONKE IKCIIEPUMEHTAIBHON YCTaHOBKH, a Ha MPOCKTUPOBAHUU PA3IMUYHBIX BapUAHTOB
MPOBEJICHUSI OKCIEPUMEHTa, HAKOIUICHMHM JaHHBIX, HMX aHaJlIW3e M HWHTEepIpeTaluy,
(hopMyITHUpOBKE BBIBOJIOB.

C TOuKkM 3peHHs HayKH, SKCIEPUMEHT — 3TO HCCIEeI0BATENbCKUI METOJ| 00yueHwUs,
KOTOPBIM MOJHUMAeT MO3HABaTENbHBIH MHTEpEC Ha 0oJiee BBICOKMH YpPOBEHb, YCHUIIMBAET
MOTHBALIMIO CAMOCTOSATENbHOM JedTesnbHOCTU. lccnenoBaTenbCKUil MeToa  sIBIIsETCS
yciaoBueM (OpPMHUpPOBAHUS HHTEpeca, MOTPEOHOCTH B CaMOCTOSATENBHOW, TBOPUYECKON
JEeSATeNbHOCTH yUaluXcsl.

HccnenoBaTenbekuii MPOIECC COCTOUT M3 HECKOJIBKUX JTAMoB: pa3/elieHHe CMECH BEIECTB,
BBIZICTICHUE MOJIEKYT OMPENeIEHHOTO CTPOCHUS, MX HISHTU(UKALMS M H3y4eHHE pOJIH B
MeTaboIu3ME.

3aHATHS WHTETPUPYIOT TEOPETHUECKWE 3HAHUSA, U TMPAKTUYECKUE YMEHUS, U HAaBBIKH
yUYaIINXCs B €JMHOM TIPOIIECCe IEATENBHOCTH Y4eOHO-UCCIIeI0BATEILCKOTO XapaKTepa.
JlaHHBIN Kypc COJIEp’KaTeNbHO CBSI3aH C KypcaMU XUMHUH, OMOJOTHH, GU3MKH U HOCUT HHTE-



TPUPOBAHHBIN XapakTep, CIOCOOCTBYS pPa3BUTHIO E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS
yyamuxcsa. B yueOHOM 1u1aHe 3JeKTUBHBIN Kypce «BHOXMMHS» SBIISETCS 4acThIO MPEAMETHON
obmactn «EcTecTBeHHO-Hay4YHbIe IpeAMEThI». Matepuan mocoOust odecriednBaeT: 3HaKOMCTBO
C COBpPEMEHHbIMH (YHIAMEHTAJIbHBIMH W MPUKIAJAHBIMA HCCICIOBAHUSAMU B 00JacTu
ouoxumun; (popmupoBaHue y oOydyaromMXCss KOHBEPIEHTHOTO MBIIUICHUS; YIIyOleHHe W
00001IeHne 3HaHUH KOJIFHUKOB O BEICOKOMOJICKYJISIPHBIX BEIIECTBAX, METOaX UX M3Y4CHHS;
pacKpbITUE MPUHLUIOB (PYHKIMOHUPOBAHUS >KMBBIX CHCTEM; 3HAKOMCTBO C HCTOpUEH
Pa3BUTUSI €CTECTBO3HAHUS U COBPEMEHHBIMH pa3pabOTKaMM YYEHBIX; BOCIIUTAHUE OEPEKHOIO
OTHOWIEHHWsI K OJKUBOM mpupone, (GOpPMHpPOBAaHWE KYJIbTYphl MUTAHUSA; OOydeHHE
apryMEHTUPOBAHHOMY BEJCHHUIO JIMCKYCCUH; JKEJIaHHE 3aHMMATbCA Hay4HO-TIPAKTUYECKOU
JEeSITEIbHOCTBIO.

[Tocobue copepXUT METOAMUYEcCKHe KOMMEHTApUHU [0 OpraHu3aluu 3aHsITHH (0COOEHHOCTH,
CTPYKTYypa, COJIepXaHUe, BHUIbl JEATEIbHOCTH, (GOpMBbI 3aHATHH U T . 1 .) . Ha 3ansaTusax
yyaliecs pa3BUBAIOT aHAJIUTHUECKHWE CIOCOOHOCTH NMpPH NMPOBEAECHUU MPAKTHUYECKUX padoT,
YCTaHABJIMBAIOT IPUYMHHO-CIIEICTBEHHBIE CBSI3U NPU U3YYEHUU METOJ0B OMOXMMUH, Y3HAIOT O
BO3MOXHOCTSIX UX IPUMEHEHUS B MEIULIMHE, MUIIEBOI MPOMBIIIJIEHHOCTH, (papMalleBTUKE.
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Ilenesasn ayoumopusn

VYuammecs 10 m 11 xmaccoB 00meoOpa3oBaTeNnbHbIX IIKOJ, KOTOpPBIE O0OPYIOBaHbBI
«IIIxONBpHBIMU KBAaHTOPUYMAMM.

Ileny npocpammot

O3HaKOMUTH yyalIuxcs ¢ OMOXMMUEH KaKk HayKOI AKCIEpUMEHTAIbHOM, codeTarolei B cede
OpraHMYECKyI0 XMUMHIO U Ouosioruto. Taxke NaHHBIA Kypc IMOMOXET C(POPMHUPOBATH HABBIKU
CaMOCTOSITENIbHOM paboThl ¢ LU(POBBIMU JaTUMKAMH, MPOBEIEHUS H3MEpEeHUN U 00paboTKU
MIOJIyYE€HHBIX U3MepeHUil. Pa3BUTh MO3HAaBATENbHBIH UHTEPEC U METAIIPEIMETHBIE KOMIIETEHIIUU
oOyuaronuxcs 4epe3 MpakTUUECKYIO JIeATENbHOCTh; PaCIIUPUTh, YIIIYOUTh U 000OIIUTH 3HAHUS
O CTPOEHHMH, CBOMCTBAX U PYHKIUIX OMOMOJIEKYS; CPOPMUPOBATH YCTOWUYMBBIN HHTEpPEC K MPO-
(beccOHaTBHOM NeSITENbHOCTH B 00JIACTH €CTECTBEHHBIX HaYK.

MaTepHaJIbHO-TeXHI/I‘leCKOQ o0ecneuyeHue

Kommnekt obopynoBaHusl MpeICTaBiIeH KaK COBPEMEHHBIMH MPUOOpPAMM, TaK U KIACCHUYECKUMHU.
[locnennue mpOIITM MHOTOJIETHIOIO anpoOalyuio B IIKOJE€ M TOJYYWJIM JOJDKHOE MPU3HAHUE Y
yuutene xumun . K HIM oTHOCUTCS: MPUOOP Ui JEMOHCTPALMU 3aBUCHUMOCTH CKOPOCTH peaKINu
OT pa3IMYHBIX (AKTOPOB, ammapar g IPOBEACHHUS] XUMHUUECKUX peakuui, Ipubop A ONBITOB IO
XUMUU C DJEKTPUYECKUM TOKOM. YUUTBHIBAs NPAKTUYECKUN OMNBIT NPUMEHEHUS JaHHOTO
000pyOBaHUs HA ypOKaxX XUMHHU, 3/1€Ch TPUBOJUTCSA JIUILb KPATKOE ONrcaHue npudopos. OCHOBHOM
aKIEHT c/ieJlaH Ha MPUMEHEHUH HU(POBBIX J1a00paTOpUil U MX BO3MOKHOCTSIX.

I[InanupyemMble pe3yJbTaThbl 0CBOCHHS Yy4eOHOr0 MpeIMeTa XUMHH

Ju UHOCMIHblEpe3yibmamasl.

Obyuarowuiicss NOIY4YUm 803MONCHOCMb OISl hopMuUposanus credyrowux tuyHocmusvix YVJI:
* omnpejaereHHe MOTUBALMHM U3yYeHHs y4eOHOTO MaTepuana;
* OIlLICHMBaHHE YCBAaWBAEMOI'0 y4eOHOTr0 MaTepuasa, UCXOAs U3 COLUATIbHBIX U JMYHOCTHBIX
IICHHOCTEH;
* [OBBIIIEHHUE CBOETO 00Pa30BATEIBHOIO YPOBHS M YPOBHS TOTOBHOCTU K M3YUYEHHUIO OC HOBHBIX
UCTOPUYECKUX COOBITHI, CBA3aHHBIX C UCTOPHEH Pa3BUTHUS XUMUU U OOIIECTBA;
* 3HAHUE MPaBUJ MOBEJCHUS B UpE3BbIUAHHBIX CUTYAIUIX;
* OILIGHMBaHUE COLUATbHON 3HAYMMOCTH MpodeccHii, CBSI3aHHBIX C XUMHUEHH;
* BIaJicHUE MpaBUIaMH 0€301aCHOTO 0OpallleHusl C XUMUYECKUMHU BEIIeCTBAMHU U
o0opynoBaHuEM, IPOSBICHUE SKOJIOTHUECKOM KYIbTYpHI .



Memanpeomemmnuie pezyibmamol:

Pecynamuenvie

Obyuarowuiics noay4um 803MOANCHOCHb 051 (POPMUPOBAHUS CLEOVIOUUX

peayniamugrnvix YV

* [eJIeTIoJIaraHue, BKIIIOYAsl TOCTAHOBKY HOBBIX LeNieH, MpeoOpa3oBaHHE MPaKTUYECKOMH
3aJauyd B TO3HABATEIBHYIO, CAMOCTOSATENBHBIA aHAIN3 YCIOBHH JOCTIKCHHS LEIH Ha
OCHOBE y4éTa BBIJCICHHBIX YUYUTEIEM OPHUEHTHPOB JICHUCTBUS B HOBOM Y4eOHOM
MaTepuaie;

* IJJAHWPOBAHUE ITyTH JOCTHIKCHHS LEIJICH;

* yCTaHaBJIMBAHUE IIETICBBIX IPHOPUTETOB, BBIACIICHNE AJIbTEPHATHBHBIX CIIOCOO0OB
JOCTYOKEHHS TIEJTH U BBIOOp Hamboiee 3 (HEeKTUBHOTO Criocooa;

* YMEHHE CAMOCTOSTEIbHO KOHTPOJIMPOBATH CBOE BPEMS U YIIPABIIATH UM;

* yMEHHE MPUHUMAThH PEUICHHUS B TIPOOIEMHON CUTYaINN;

* IIOCTaHOBKA y4eOHOU 3aJa4M, COCTABICHHUE IIJIaHA U MTOCIIEIOBATEILHOCTH JCHCTBUH;

* opranm3anys padoyero MecTa MpH BBIOJHEHHH XUMUYECKOTO SKCIIEPUMEHTA;

* TIPOTHO3MPOBAHHE pPe3ysIbTaTa YCBOCHUS, OICHUBaHNE YCBOSHHOTO MaTepHaia, OleHKa Ka
9YecTBa M YPOBHS YCBOCHUS, KOPPEKIIHS B IJIAH U CIIOCO0 JCHCTBHSI TPH HEOOXOIUMOCTH
dlosnasamenvhoie
Obyuarowuiicst NOIY4Um 803MONCHOCMb OISt POPMUPOBAHUSL Ce0YIOUIUX
noznasamenvHolx YVJ/I:

* TIOWCK W BBIJICJIEHUE HH(POPMAIIHH;

* aHaIu3 yCJIOBHM M TpeOOoBaHUH 3a7a4yu, BEIOOP, COMOCTaBICHNE U 000CHOBaHKE CIOc00a
pelIeHus 3a/1a4H;

e BpIOOp Hambosnee HPHEKTUBHBIX CHOCOOOB pEIICHUS 3aJadyd B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBUH;

* BBIJABMKEHUE U 000CHOBAHUE THIIOTE3bI, BEIOOP Crioco0a e€ MpoBEpKH;

® CaMOCTOSITENILHOE CO3/aHUE aJrOpUTMa JIEATENBHOCTH TMpPH pPELIeHUuH MpodiieM
TBOPUYECKOTO U TIOMCKOBOTO XapaKTepa;

* yMEHHS XapaKTepHU30BaTh BEIIECTBA IO COCTABY, CTPOCHUIO U CBOMCTBAM;

* ONUCBIBAaHUE CBOMCTB TBEPABIX, JKUIKUX, Ta3000pa3HbIX BEIIECTB, BBIICICHHUE HX
CYILIECTBEHHBIX PU3HAKOB;

* n300pakeHHE COCTaBa MPOCTEHIIMX BEUIECTB C IMOMOIIBI0 XUMHUYECKHX (opmyn u
CYIIHOCTH XMMHUYECKUX PEaKuil ¢ TOMOIIbI0 XUMUYECKIX YPAaBHEHUI;

* MpoBeAeHUE HAOIIOACHUIM U ONMUCAHHE MPU3HAKOB M YCJIOBHMM TEUEHHUS XUMUYECKHX pe
aKUU{, BBINOJHEHHE XHMUYECKOTO OSKCIIEpUMEHTA, BBIBOJBI HAa OCHOBE aHaIN3a
HaOIOJICHUH 32 SKCIIEPUMEHTOM, pEIlIeHUe 3a/1a4, TOJyYeHHe XUMUYECKOW HHPOpMaIIuu
U3 pa3IUYHbIX UCTOYHUKOB;

* yMEHHE OpPraHU30BHIBAThH UCCIIEIOBAHUE C IIENIBIO TPOBEPKU THIIOTES;

* yMEHHE JIelaTh YMO3aKI0YeHUs (MHIYKTUBHOE U 110 aHAJIOTHUHU) U BBIBOJIBI;

* yMeHHE OOBEKTHBHO OIICHMBATh MH(POPMAIMIO O BEIIECTBAX M XUMHUYECKUX MPOIECCaX,
KPUTHYECKH OTHOCUTHCS K MICEBJOHAYYHOIN HHPOPMALIHH .

Kommynuxamusnule
Obyuarowuiics NOLYYUM 803MONCHOCIY OISl hOPMUPOBANUS CLEOYIOUJUX
KomMmyHukamuenolx Y'Y/

* [I0JIHOE€ ¥ TOYHOE BBIPR)KEHHE CBOMX MBICIIEH B COOTBETCTBUU C 33Ja4aMU U YCIOBHIMHU
KOMMYHHKAITIH;

* aJIeKBaTHOE HMCIOJIb30BAaHUE PEUEBBIX CPENICTB JUIS JUCKYCCHMM M apryMEHTAIlMH CBOEH
MO3UIIMH, YMEHHE MPEJCTaBIATh KOHKPETHOE COJEp)KaHHe C COOOIICHHEM €ro B
NUCBMEHHOM M ycTHOH  ¢dopme, omnpeaereHue  CcHnocoOOB  B3auMOJIEHCTBUS,
COTPYIHUYECTBO



* OmpeeNieHHe CIIOCOOOB B3aMMOJICWCTBUS, COTPYAHHYECTBO B TIOWCKE U cOope
nH(pOpMAINH, YIaCTHE B AUAIOTe, IUTAHUPOBAHHE OOLINX CIOCOOOB pabOTHI, MPOSIBIICHHUE
YBKUTEIBHOTO OTHOLIEHUS K JPYTrUM 00y4aeMbIM;

* OINKCaHUE COJEP)KAHUS BBIIOJIHAEMBIX JEHCTBUI C LIEJIBI0 OPUEHTUPOBKHU IMPEIMETHO-
MIPaKTUYECKON JeSITEIbHOCTH;

* YMEHHS YYUTHIBATh PAa3HbIE€ MHEHMSI U CTPEMHUTHCSI K KOOPJIMHALMY Pa3IMYHBIX MO3ULIUN
B COTPY/IHUYECTBE;

* (opmynupoBaTh COOCTBEHHOE MHEHUE U TO3UIIUIO, ApTYMEHTUPOBATh M KOOPAUHUPOBATH
e€ ¢ MO3WIMSAMHU TAPTHEPOB B COTPYAHUYECTBE NPHU BBHIPAOOTKE OOIIETO pEHICHHS B
COBMECTHOM ICATCILHOCTH;

* OCYLIECTBJISTh B3aWMHBIM KOHTPOJb W OKa3blBaThb B COTPYIHHUYECTBE HEOOXOAUMYIO
B3aMOIIOMOIIIb;

* [UIAHUPOBATh 0OIIME CHOCOObI pabOThI; OCYLIECTBISTh KOHTPOJb, KOPPEKIHUIO, OLICHKY
NercTBUM mapTHEPA, yMETh YOSK1aTh;

* HCNOJb30BaTh aJCKBAaTHBIE S3bIKOBBIE CpPEACTBA JJsi OTOOpPa)k€HUS CBOUX UYBCTB,
MBICJIEH, MOTHBOB W TMOTPEOHOCTEH; OTOOpakaTb B peun (OmucaHue, OOBICHEHHE)
CoJIep’KaHHEe COBEPIIAEMbIX JIEHCTBUN Kak B (popMe IPOMKON COLMAIU3UPOBAHHON peuw,
Tak U B (hoopMe BHYTPEHHEN peuu;

* pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, HWCIOJIb3YSl CpEJICTBA YCTHOH U
MMCbMEHHOM KOMMYHHMKAIlMU MpH paboTe C TeKCTaMHU Y4eOHUKAa U JIOTIOJHUTEIbHOMN
JUTEPaTypoil, CHOpaBOYHBIMU TaOJMLAMH, MPOSBISATH TOTOBHOCTh K YBaXXEHHIO HHOUN
TOYKH 3pEHHUS IPU 0OCYKICHUH PE3yJIbTaTOB BHITIOJHEHHON PabOTHI .

Ilpeomemmnuie pezyromamul

Obyuarowuiicss Hayuumcs:

* TIPUMEHSATH OCHOBHBIC METO/IbI IO3HAHMS: HAOI0IEHNE, U3MEPEHHE, SKCIICPUMEHT;

* XapaKTepu30BaTh TEPMHUHBI U TTOHATHUSA, OOBICHITH B3aMMOCBSI3b MEXKTy HUMH;

¢ 000CHOBBIBATh CUCTEMY B3IJISA0B HA JKUBYIO MPUPOTY, IPUMEHSS OMOJIOTHUSCKHE
TEOPHH, YICHHSI, 3aKOHBI, 3aKOHOMEPHOCTH, IIOHUMATh IPAHUIIBI UX TPUMEHUMOCTH;

* KJIacCU(UIMPOBATH OCHOBHBIC OMOJIOTUIECKHNE MAKPOMOJICKYJIbI;

* ONUCHIBaTh GYHKIIUU OCJIKOB, HYKJIICMHOBBIX KUCJIOT, YIIEBOIOB U JIUITHUJIOB;

* YCTaHaBJIUBATh CBS3b CTPOCHHS W (YHKIIMH OCHOBHBIX OMOJIOTHYECKHMX MaKpPOMOJICKY,
HX POJIb B IIPOIIECCaX KIECTOYHOTO MeTab0IM3Ma;

* OOBSCHATH 3HAYCHUE MUKPO-, MAKPO- U YIBTPAMUKPOIIEMEHTOB B KIIETKE;

* MOHMMAaTh CYITHOCTh OMOCHHTE3a OENKOB, MEXaHH3Ma JeHCcTBUS (PepPMEHTOB, OMOCHHTE3a
JIHK u PHK, pacnaga GenkoB, OnocuHTe3a 1 0OMEHa yriaeBoJ0B, OMOCHHTE3a U 00- MeHa
JIAMUAOB, OHMOJIOTHYCCKOr0 OKHUCIeHHS U cuHTe3a AT®, MexaHm3sMa JIeHCTBUS
CTEPOMIHBIX TOPMOHOB;

* pemiath 3a/1a4M Ha ompeneneHue nociuegoparenbHoctu HykieotuaoB JJHK u uPHK (mP-
HK), antukogonos TPHK, nmocnenoBareapHOCTH aMHHOKHUCIOT B MOJIEKyNe Oenka, Mpu-
MEHSA 3HAHUSA O PEaKUUsAX MaTPUYHOIO CHUHTE3a, TEHETUYECKOM KOJE, NPUHLUIIE
KOMILJIEMEHTApHOCTH;

* J1enaTh BBIBOJBI 00 M3MEHEHUSX, KOTOpPhIE MPOU30UIYT B MpOlieccaX MaTPUUYHOTO CHHTE
3a B CJIy4ae U3MEHEHHUs nocieaoBaTebHoCT HykineotnioB JIHK;

* 00OCHOBBIBaTh B3aWMOCBSI3b IJIACTHUECKOTO U HHEPreTHUECKOro 0OMEHOB; CpaBHHMBATH
MPOLIECCHl TUIACTUYECKOTO U DHEPreTUYECKOro OOMEHOB, MPOUCXOSIIUX B KIETKaX
YKUBBIX OPraHU3MOB;



CaMOCTOATCIIBHBIC TBOPYCCKUC pa6OTBI,

XapaKTepU30BaTh METO/Ibl ONOXUMHUECKUX UCCIIEIOBAHUM;

MPOBOJUTH  y4eOHO-HCCIICAOBATENILCKYIO  AEATENbHOCTh:  BBIIBUTATh  THIIOTE3HI,
IUTAHUPOBaTh paboTy, OTOMpaTh M MpPeoOpa3oBHIBATH HEOOXOAUMYIO HH(MOPMAIHIO,
MIPOBOJIUTH AKCIIEPHUMEHTHI, HHTEPIPETUPOBATh PE3yIbTATHI, JIEJIaTh BHIBOJBI HA OCHOBE
MOJTy4EH- HBIX PE3yIbTATOB;

Obyuarowuiics NOLYYUM B03MONCHOCHb HAYYUMbCA.!

BBIJIBUTaTh M IPOBEPATh SKCIEPUMEHTAIBHO TUIOTE3bl O XUMHYECKHX CBOMCTBaX
BEIIECTB Ha OCHOBE UX COCTaBa U CTPOEHHUS, UX CHOCOOHOCTH BCTYNATh B XUMHUYECKHE
peakuum, 0 XapakTepe U MPOAYyKTax pPa3IM4YHbIX XUMHUECKUX PEAKLIUN;

XapaKTEpHU30BaTh BEIIECTBA 10 COCTABY, CTPOCHHUIO M CBOMCTBAM, YCTAHABJIMBATBH IpU-
YUHHO-CJIEICTBEHHBIE CBA3U MEXY JAHHBIMH XapaKTEPUCTUKAMH BEIIECTBA;

BBIJIBUTaTh W IPOBEPATh OIKCIIEPUMEHTAIBHO THIIOTE3bl O PE3YJbTaTaX BO3IACHCTBHUSA
pa3auyYHbIX (PAKTOPOB HA U3MEHEHUE CKOPOCTU XUMHUYECKOH peakiuu;

HCI0JIb30BaTh MPUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHIIMM MPU BBINOJIHEHUU MPOEKTOB U
y4eOHO-HMCCIeI0OBATEIbCKUX 33/ad 10 HM3YyYEHHIO CBOMCTB, CIOCOOOB MOIYYEHUS U
pacro3HaBaHUs BEIECTB;

00BEKTUBHO OLIEHUBATh MHPOPMAIUIO O BEUIECTBAX M XUMUYECKHX MpOLeccax;
OCO3HABaTh 3HAYEHUE TEOPETUYECKUX 3HAHMM 1O XUMHHM I [PAKTHYECKOU
NEATENBHOCTH YEJIOBEKA;

co37aBaThb MOJIEJIM U CXEMbI JJIs pElleHUs y4eOHBIX M TO3HABaTENbHBIX 3ajay; MOHU-
MaTh HEOOXOJUMOCTh COOJIOACHUS NMPEANHCAHUMN, MpeUlaraéMblX B HHCTPYKIMSIX IO
HCIIOJIb30BAHUIO JICKApCTB U 1P .

D opMBbI KOHTPOJIA

KonTponb pe3ynbraToB 0Oy4eHHsI B COOTBETCTBHU C TaHHON 00pa30BaTEIbLHOM MPOTrpaMMOit

MIPOBOJUTCS B (OpME MUCHMEHHBIX U 3KCIIEPUMEHTAIBHBIX paboT, MpeanoaracTcs npoBeaAeHNe
MIPOMEXYTOYHOM M WTOroBOW arrecranuu. lIpomexyrodyHasi arrecTainusi MPOBOJUTCS B BUJE
TECTUPOBAaHUSA IO TeMaM Kypca, MPUHUMAIOTCS OTYETHI MO MPaKTHUYECKUM padoTam,
UTOTOBBIE y4EOHO-HUCCIIEIOBATEIbCKUE TPOEKTHI.
HroroBoe 3aHsTHE NPOXOAUT B BUAE HAYUYHO-TIPAKTHUUECKON KOH(GEPEHLIUU WIH KPYTJIOTO CTOJa,
/i€ 3aCIIyIIMBAIOTCS JOKJIAIbl YYalIUXCsl MO BHIOPAHHOW TeMe HCCIeJOBaHMs, KOTOPblE MOTYT

OBbITh IIPEJCTaBICHHI B popMe pedepara Wik 0T4€Ta IO UCCIIeI0BaTENIbCKON padoTe .

Cpoxu peanuzayuu

HporpaMMa pacCudTaHa Ha 2 roga O6y‘~ICHI/IH. HepI/IOI[I/I‘lHOCTL 3aHITUI: €KEHECIHHO.

Z[J'II/ITCJ'ILHOCTB OJHOI'O 3aHATUA — 1 aKaJeMUYECKHHU Jac.

Dopmbl U MemoObl 0OYUeHUs
Yuurtens pactpenensieT yyauxcs B yueOHyI0 IpyIIy MOCTOSHHOTO COCTaBa .



YueOHO-TEMaTHYECKHUI IJIaH

Ne Ha3zBaHuepasaejoB u TeM KonunuecTBouacos
Bcero Teopust IIpakTk
a
10 kaacce
Tema 1 Boanbie 3aHaTHS . 4 2 2
XUMUYECKUN FKCIIEPUMEHT U ITU(DPOBBIC
naboparopuu
Tema 2 Bsenenne B OHOXUMUIO 2 2
Tema 3 XHUMHUYEeCKUHA COCTaB OPTaHU3MOB U O0IIIee 4 3 1
MOHsITHE 00 OOMEHE BEIIECTB M SHEPIHUHU B
JKUBOU MpUpoIe
Tema 4 Benku. Pacnian u OnocuHTEe3 OCJIKOB . 8 6 2
Tema 5 DepMeHThI 6 4 2
BuTtamuHbI 1 HEKOTOpBIE ApyTHE
Tema 6 OMONIOrMYECKU AKTUBHBIE COEMHEHHUS 6 4 2
Tema 7 HyxenHoBBIe KHCITOTHI K UX OOMEH 4 3 1
11kaacc
Tema 8 VYrneBonsl U UX 00MEH 5 3 2
Tema 9 JIunuae! v ux oOMeH 5 3 2
Tema 10 | buomormueckoe okucnenne u cuare3 ATD 2 2
Tema 11 | I'opMOHBI U BX pOITb B OOMEHE BEIIECTB 8 6 2
Tema 12 | Bzammocs3b U perymanus oOMeHa BEIecTB 4 2 2
IIpobreMbr OMOXIMHIYECKOH SKOIOTUH
Tema 13 | IlpoexTHas paGota 10 2 8
Hroro 68 42 26




Conep:kanue NMpPOrpamMMbI
Tema 1. Xumuueckuii Ikcnepumenm u yugpossle nadopamopuu

Hudpossie matunku. OOmume xapakrepuctuku. dusmueckue 3¢(dexTs, UCHONB3yeMbIE B
paboTe TaTYHKOB .

Tema 2. Beeoenue ¢ ouoxumuro

buoxumus — Hayka O Kaue€CTBEHHOM COCTaBE, KOJIMYECTBEHHOM COJIEp)KaHUU U
MpeoOpa3oBaHMsSIX B TIPOIECCE IKU3HEICATCIBHOCTH COCIUHCHHM, OOpa3yroIuX IKUBYIO
Mareputo. Mcropus pazButust Onoxumun. Posib 0T€UECTBEHHBIX YUEHBIX B PA3BUTHU OMOXUMHH.
B3aumocBs3p OMOXMMHHM C MOJEKYISIpHON Ouonoruei, O6uodusnkol U OHOOpraHMYECKOn
xuMuel. 3HaueHne OMOXUMUH IS Pa3BUTUSI OMOJIOTUH, MEIUIIUHBI, OHOTEXHOJIOTHH, CETHCKOTO
XO3SMCTBA, TCHETUKH M DKOJOTMU. MeToapl OHOXMMHYECKMX HCCICIOBAHMM U UX
XapakTepucThka. Vcmonp30BaHME COBPEMEHHBIX CKOPOCTHBIX M aBTOMAaTHU3MPOBAHHBIX
(DMBUKOXMMUYECKUX METOJIOB aHalu3a JJisd OMOXMMHUYECKUX Iiejeil. buoxumuueckue MeToabl
MOHHUTOPHHIA OKPYKAOIIEH CPEeb .

Tema 3. Xumuueckuit cocmae op2anuzmos u oduiee nonamue 06 oomene seuiecme u
IHEPIUU 8 HCUBOTL RPUPOOe

[TonaTre o rmaBHBIX OMOTEHHBIX AIEMEHTaX. Makpo- U MHUKPOIJIEMEHTHI. 3aKOHOMEPHOCTH
pacmpoCTpaHEeHHsI DJIEMEHTOB B XKHMBOW mpupojse. [loTpeOHOCTh OpraHm3MOB B XUMHYECKHX
JJeMeHTaX. BHOreOXMMUYECKU KPYroBOPOT BEHIECTB B MPHUPOJE — OCHOBA COXPAHCHHS
paBHOBecusi Ouocdepsl. MacmTaObl 0OMeHa BemecTB B JKMBOW mpupoje. Ilmactuyeckuwe u
SHEPreTUYECKHE BEIIECTBA. BHOIOTMYECKN aKTUBHBIE COCIMHEHUS, UX POJIb B )KM3HU YEJIOBEKA,
KUBOTHBIX U pacTeHul . [IoHsaTHE O MecTUUIAaX U UX BUJIAX .

Tema 4. beaxku. Pacnao u ouocunmes 0e1K06

Poub GenkoB B mocTpoeHUU M (PyHKIIMOHMPOBAHUH JKUBBIX cUCTeM. [loHsATHE O TIpoTeoMe U
MPOTEOMUKE. AMUHOKHUCIIOTHBIN cocTaB 0eikoB. [IOHATHE O MPOTECHMHOTEHHBIX AMHUHOKHCIIOTAX.
Crioco® cBsI3M aMHHOKHCIOT B OenkoBoii Mmosekyne. [lenrtuapl. IlpupoaHbie menTHIbI
(TyTaTHOH, Ba30NPECCHH, SHKEPATHHBI, SHAOPGUHBI U Jp.), UX (PU3HOIOTHIECKOE 3HAUCHUE U
WCIIOJIb30BAHUE B KQUECTBE MEIMIIMHCKUX MPENapaToB . XUMHUYECKHI CHHTE3 TENTH/IOB 3a/IaHHO
rO CTPOCHHUS M BO3MOXHOCTH WX NpuMeHeHus. CTpykrypa OeiakoBBIX MoJiekyid. [lepBuuHast
cTpykrypa OenkoB. [IpuHIMIIBI W METOIBI ONpEACTCHHUS TECPBUYHON CTPYKTYphl Oeika.
Bropuynas u HaaBTOpUYHAs CTPYKTypbl OenkoB. Ilonstue o6 [J- u [J-koH(popMaImsx
noymnentuaHoi nenu (padotsr JI. Tlonuura). [lapamerpsl [J-cripaiv MOJUNENTHIHON IICTIH.
CBs3b TMEPBUYHOW M BTOPUYHOW CTPYKTYp OelKOBO# Mosekyinbl. Knaccudukaiust 6ei1koB 1o
AJIEMEHTaM BTOPUYHOM CTPYKTYpbI. JJOMEHHBIN MPUHIMI CTPYKTYPHON OpraHu3aiMu OEJIKOB.
[ToHsiTHE O CTPYKTYPHBIX W (DYHKIIMOHAJIBHBIX JOMEHaX (Ha NMpUMEpPEe UMMYHOIJIOOYIUHOB H
KaTaIMTUYECKH aKTUBHBIX OeciikoB). TperwuHas cTpykrypa OenkoB. Tumbl — cBsi3eid,
o0eCreurBaroOIIUX MOAICPKAHUE TPETUIHOW CTPYKTYPhI. JIMHAMHUYHOCTh TPETUYHOM CTPYKTYPHI
6enkoB. CaMoopranu3aiis TPEeTUIHON CTPYKTYPhI OCITKOBOM MOJEKYIBI U POJIb CHEIM(PHUISCKUX
OenKOB-IIIalIepOHOB B 3TOM Tmporiecce. [Ipeackazanue MpOCTPaHCTBEHHOTO CTPOEHUS OENKOB
UCXOJS U3 UX TIEPBUYHON CTPYKTYphl. UeTBepTHUHAs CTPYKTypa OenkoB. KOHKpeTHbIE TpUMEPHI
YETBEPTUYHON CTPYKTYphl OENKOB (T€MOTJIOOMH, JaKTaT-IeruJporeHasa, karajgasa W Jp.) .
Homenknarypa u kmaccudukanus OenkoB . DyHKIMOHANbHAs KiacCH(pUKAIUs OEIKOB H
XapaKTePUCTUKA OTIENBHBIX TPYII: CTPYKTYPHBIX, COKPATUTEIbHBIX, 3AIIUTHBIX, TOKCHYECKHX,
PELENTOPHBIX U PETYAATOPHBIX . benku (MeTamIoTHOHEUHBI, TeMOTIIOONH U JIp .) .



Pacniag GenkoB. depMeHTBI, OCYIIECTBIISAIOMINE paca] 6enkoB. IIporeacoMbl — KOMIUIEKCHI
MPOTEOIUTUIYECKUX (EepMEHTOB. MaxXOpHbIE OENKM KPOBUM KaK HMCTOYHUKH OHOJIOTHYECKH
aKTUBHBIX NMENTHI0B. MeTabomu3M aMUHOKUCIIOT. KoHeuHbIe TPOAYKTHI pacnaaa OeIKoB U IMyTH
CBSI3bIBAaHMS aMMuaka B opranuizMe. [lyTm HOBoOOpa3oBaHHsI aMHHOKUCIOT. llepBUuHBIE H
BTOPUYHBIE aMHUHOKHCJIOTHI. 3aMEHUMbIE U HE3aMEHUMblE aMMHOKUCIOTHI. brocuHTe3 OenkoB.
MatpuyHnas cxema OuocuHTe3a O€NKOB. AKTHBHUPOBAHHE AMHUHOKHUCIOT (CHHTE3 aMHHOALMI-
TPHK). Crpoenne pubocom. CocTaB NpOKapUOTHYECKHX M JYKAPUOTHUECKHX pPHOOCOM
Jlompubocombl . Dtamel TpaHCIAIUH (MHALUAINSA, SJOHT AN, TEPMUHAINASA) U UX PEryJIsIusl.
Kon 6enkoBoro cunte3a . OCOOEHHOCTH T€HETUYECKOTO KOJ1a MUTOXOHIPUI U XJIOPOTIIACTOB .

Jlabopamopuwtit pabomut

. Onpenenenue cpesipl paCTBOPOB AMUHOKHUCIIOT .

. Onpenienenre N303JIEKTPUUECKON TOUKU KEJTATUHBI .

. Onpenenenre TeMneparypsl MIaBICHUS] AMUHOKHUCIIOT .
. Bmusinue TemMnepatypbl Ha cBOWCTBa OEIIKOB .

. Bmusinue usmenenus pH Ha cBoiicTBa G€NKOB .

. lIBeTHBIC peakinu Ha OCIKH .

AN DN D WN =

Tema 5. @epmenmot

PazHOOOpa3zne KaTaTUTHUECKH AaKTHBHBIX MOJEKYN. KaTamuTHYecKH aKTHBHBIE OCIKH
(oH3uMBI), KatamuThuecku akTuBHble PHK (puGo3umbl), KaTanmuTHueckd aKTUBHbBIE aHTHTENa
(a63umpbl). Karamutnueckas Qynkuus OenkoB. Pasmuums B cBoiicTBax (epMeHTOB U
KaTaJu3aTopoB WHOUM mpupobl . CrerududHOCTh IeHCcTBHUsS (GepMEHTOB . POIb OTeUeCTBEHHBIX
yuénbpix (M .I1 . IlaBmoB, A .E .bpaynmreitn, B .A . DHremerapar u Ip .) B pa3BUTHH
sH3uMooruu . [lonarue o cyOcTpar- HOM U aJIIOCTEPUYECKOM IIEHTpaxX B MOJIeKyse (hepMEHTOB.
depMeHTHI MOHOMEPHI (TPHUIICHH, JIM30IMM) U MYJIbTUMEpPHI (TIyTaTHOH-penyKTa3a). [lorsTue o
kodepmenTax. KopepmeHTsl — nepeHocunku Bogopoaa u anekrponos (HAJ[, HAL®, ®DAN),
atomubix rpymnm (AT®, kodpepment-A, HIAD-caxapa). MuoxecTBeHHBIE (HOpPMBI (HEPMEHTOB H
ux GyHKIMOHAIbHOE 3HaUeHue. V30hepMeHThI JaKkTaTaeruiporeHasbl. 3HaUCHHUE HCCIIEI0 BaHUs
MHO>KECTBEHHBIX (OpPM (EepMEHTOB IJii MEIUIMHBI, T€HETHUKH, CEJCKIHMH U MOHUTOPHHIA
OKpyxammei cpenpl. Mexanusm aeiictBusi gpepmeHTOB. DEepMEHT-CYOCTPATHBIE KOMILIEKCHI.
KoncranTta mucconmanuu Qepment-cyocrparnoro komiuiekca (KS) u koncranta Muxasnuca
(KM). AktuBaTOpbl W HMHTHOUTOpPHI (epMEHTOB. BiusHHEe KCEHOOMOTMKOB HAa aKTUBHOCTH
¢depmentoB. Homenknarypa u kimaccudu- kamusdepmento . [lpuHimmmnsl kinaccupukanuu
dbepmentoB . IIpoMbllieHHOE TOTY4YeHHE U MPAKTUYECKOE HCIOJIb30BaHUE (PEPMEHTOB
[lepcrieKTHBBI MPAKTUYECKOTO HCIOJIb30BaHUA PHOO3MMOB U a03UMOB 1Jsi  OOpbOBI C
3a00JIeBaHUSMHU YEIIOBEKA .

Jlabopamopnutit padomul

1 .Tepmos1aOnIBbHOCTH(EPMEHTOB .
2 . Bnusinue akTUBATOPOB MU MHTUOUTOPOB HA paboTy (hepMEHTOB .

Tema 6. Bumamunot u hekomopuie opyzue 0uo102u14ecKu aKmueHbvle coeOuHeHus

Hcropust OTKpbITHS BATAMUHOB. POJTb BUTAMUHOB B TUTAHUU YEJIOBEKA U KUBOTHBIX . ABUTA-
MUHO3bI, TUIIOBUTAMHHO3bI, THIEPBUTAMUHO3BL. COOTHOIIIEHHE BUTAMHUHOB U KO(EpPMEHTOB.
Buramepus. XKupopactBopuMble BUTaMUHBL. BUTaMiH A W €ro ydactue B 3pUTEIBHOM akTe .
Bu- tamuaer D, K u E u ux pons B oOmeHe BemiecTB . BomopacTBopuMble BUTAMUHBI
BurtamuHb! B1,



B2, B5, B6, B12, ux 3nauenue B oOMmeHe BemectB . Butamun C (ackopOWHOBas KMCIOTA) .
Pa3HooOpa3zue OHOJOTMYECKH AaKTHBHBIX COCJIMHEHWH: aHTUBUTAMHHBI, aHTHUOUOTHUKH,
(buTOHIMIBI, TepOULIUIBI, Ne(DONMAHTHI, POCTOBHIC BElIECTBA (BaXHEHININE MPEICTABUTEIN W
MEXaHU3MBI JICHCTBUS) .

Jlabopamopnuwie pabomot

1 . KauecTBeHHas peakius Ha BATAMUH A .
2 . KosmmuecTBeHHOE onpeiereHrue Butamuta P B vae .

Tema 7. Hykneunogwvle Kuciomsl u ux oomen

Hctopusi OTKpBITUS W W3YyYEHUS HYKIEHHOBBIX KHCJIOT, HMX XUMHYECKHH COCTaB.
XapakTepucTuKa TYPUHOBBIX W NUPUMHUAMHOBBIX OCHOBAaHUW, BXOIMIIMX B COCTaB
HYKJIEMHOBBIX KHCJIOT . J[Ba THUIla HYKJIEMHOBBIX KHCJIOT: J€30KCUPHUOOHYKIEHMHOBAs KHUCIOTa
(AHK) u pubonyknennoBas kucinora (PHK) . Pasnuums mexny JHK u PHK no cocraBy
[JIaBHBIX Q30THCTHIX OCHOBAHMM, MEHTO3aM, MOJEKYISIpPHONW Macce, JOKaJlIW3allud B KIIETKE U
¢byukuusam . Crpykrypa u gynkuun JJHK . Conepxxanne JIHK B opranusme u nokanuzanus e€ B
KJIeTKe (S]Ip0, MUTOXOHJIpPUH, XJIOpoIuiacta, snucomsl) . Pasmep u dopmer monekyn JIHK .
KombueBass dopma JIHK nHexoTopwsix (haroB, MUTOXOHAPUNH W XJoporacToB. l[lepBuuHas
ctpyktypa JHK . VYcmexu u mnepcrnekTuBbl B pacliupoBKE CTPYKTYpbl TI'€HOMOB
MHKPOOPIraHU3MOB, pacTeHWd W KUBOTHBIX . IIpoekt «I'e HOM wenoBeka» . BropuuHas
ctpykrypa JIHK (Momens [Ix . Yorcona m @ . Kpuka). KommiaemeHTapHOCTh a30THCTHIX
OCHOBAHUM M €€ 3HAYEHHUE JUISl BOCIPOU3BEACHMS CTPYKTYpPhl T€HOMOB. TpeTH4Has CTpyKTypa
JIHK .Cepxcrmmpanuzanus/IHK . N30p1Tounocts 1 koMmmakTHOCTH MoJie- kKyn JIHK. Crpoenue
xpomatuna . Myranuu B JIHK u daxtopsl, nx Be3piBaromiue . Pemapanus crpykrypsl JIHK u eé
3Ha4YeHHE I coxpaHeHus BUIOB . HacnenactBennnie 3aboneBanus . PHK, ux kmaccudukanus
(tPHK, pPHK, MPHK, msPHK, ™PHK, Bupycusie PHK). CpaBHuTenpHas xapakTepucTuka
BunoB PHK mo ux crpykrype m ¢yHkmusMm. Mexanusm Ouocunresa (permuka- mum) JJHK .
®epmentel  (PHK-monmumepaza, JIHK-nmomumepaza, [AHK-nmuraza) m OenkoBbie  (hakTopHI,
yuactByromue B perdkanuu JIHK. Pennmukammonnas Bunka u atambel OuocuHTesa JIHK.
OcobOeHHOCTH peIMKauk y 1po- U dykapuor. buocmnres PHK (tpanckpunmms) u eé
perynsuus y npo- u dykapuor . [loHstue o TpaHckpuntoHax u omepoHax . Co3peBaHue
(mpoueccunr) PHK . Cnnalicunr u ero Buabl .Aytocrutaiicuar . «PemaktupoBanue» PHK .
OOpaTHas TpaHC KpuIlus U €€ 3HaYeHHe Ui CYLIECTBOBAHUS BUPYCOB (Ha mpumepe BUpyca
MMMYHOJIe(HUIINTa YeIOBEKa M BHPYCOB TPUINA) U BHYTPUTCHOMHBIXIIepecTpoek . [lonarue o
MOJBUKHBIX M'€HETU- YECKUX 3JEMEHTaX M MX 3HAYEHUU JUIs SBOJIOLMHM TeHOMOB . [loHsATHE O
FEHETUYECKOM WHXKeHepuHu. [IpuHIMOBI M CTpaTeruu MOJEKYJISIPHOIO KJIOHHPOBAHUSA
JlocTHKEeHHS U MEePCIEKTUBBI MOJICKYIISIPHON OMOTEXHOJIOTHH .

Jlabopamopnwie pabomot

1 . Beiaenenue HyKJI€ONPOTENHOB U3 IPOKIKEH .

Tema 8. Yeneeoownt u ux oomen

Knaccugukanus yriaeBoioB. [IpocTbie yrieBosl (MOHOCaxXapuabl) U UX IPEACTaBUTENN
(pubo3a, rimoko3a, GppykTo3a, ragaktosa). CrnoxxHsle yriaeBosl. Jucaxapuasl (caxaposa,
JaKTo3a, ManbTo3a). [lonmcaxapuabl, UX CTPYKTYpa U MPEACTaBUTENH (TJIMKOTEH, KpaxMall,
KJIeTyaTKa, XUTUH). OYHKIMH YTIeBOJIOB (PHEpreThyeckas, Merabonnyeckas, pelenTopHas u
ap). I'MMKOMpOTEeHHBI Kak JeTepMHUHAHTHI TPy kpoBu . O6MeH yriieBooB . [lytu pacnana
MoJICaxa PUIOB.



Perymsamus ¢ocdoponusza npu ydactuu ropMoHoB, G-6enkoB, TAM® u nporemHkuHaz . OO6MeH
TIII0K030-6-gochaTa (AMXOTOMUYECKHA W amoTOMUYecKud myTH). OOMEH HUPOBHUHOTPAIHON
kucnoTel. ['nmukonu3. CrnuproBoe Opoxkenue . JlelicTBue »3TaHOJla HA OpraHu3M 4YelloBEKa
JlompepMeHTHBII KOMIUIEKC OKHCIUTEIBHOTO 1eKapOOKCHINPOBAHHUS TUPOBUHOTPAJTHON KUCIOTHI.
[ukn TprukapOOHOBBIX M TUKapOOHOBBIX KHCIIOT, €F0 3HAYCHHE B OOMEHE BEIIECTB M 00eCTIeYeHUN
opranuzMa sHeprueid. buocunTte3 yrieBonoB. IloHATHE O TEPBUYHOM OWOCHHTE3E YIIIEBOJIOB
Jmoxoneorenes . buocuHTE3 0IUrO- U MOJIMCAXapUAOB .

Jlabopamopuwie pabomot

1 . lIBeTHBIC peakinu Ha Kpaxmal .
2 . KauecTBeHHBIE pEaKIUIO HA MOHO- U TUCAXAPHU/IBI .

Tema 9. /lunuowl u ux oomen

OO0mas xapakrtepucTuka M kiaaccuukanuss aunuaoB . CTpykTypa U (QyHKUMH JTUOHAOB .
Ponp munuaoB B mocTpoeHuu Ouosornyeckux MemOpan . Crpykrypa u  QyHKIUU
munonporenHoB . O6meH xupoB . Pacman xupoB u [J-OKHCIEHHE BBICHIMX XUPHBIX KHCIOT
JnrokcuneBpl UK M €ro pojib BO B3aUMOCBSI3M OOMEHA JIMMUJOB M YIJIeBOJI0B. MexaHu3M
OMOCHHTE3a BBICIIUX JKUPHBIX KHUCIOT. buocuutes TpurimuepuaoB . Hapymenus B oOMene
xupoB . OxupeHue M ero mpuuuHbel . Bocku, ux cTpoeHue, QyHKIUU M MPEACTABUTEIH
(cmepmarier, muenuHblii BOCK) .Ctepuabsl .CTeposibl (XOJIECTEpPOJI, AProCTEpos U 1p .) .
CtpykTypa u QyHKIIMHA CTEPOUIOB (X0JIeBask KUCI0Ta, CTEPOUAHBIC TOPMOHBI). Dochoaumuab.
buonornyeckas poab pochomunuaos. DocHOMHOZUTHIBI KAK HCTOUYHUKH BTOPUYHBIX
MIOCPETHUKOB TOPMOHOB .

Jlabopamopnuie padomot
1 . Onpenenenue TeMnepaTypsl IJIaBICHUS U 3aTBEPICBAHUS KUPOB .

2 . DMyIbIrUPOBAHUE KUPOB .

Tema 10. Buono2uueckoe oxkucnenue u curnmesz AT®

Hcropust m3ydeHusi mporeccoB OMoJIoTHYeckoro okuciaeHus: padoter A . H . baxa, B .U .
[Tanmnmanuna, O . BapOypra, B .A .Dnrensrapara . PasHooOpasue (pepMeHTOB OHOJOTHYECKOTO
okucneHus . CucTeMbl MUKPOCOMAJIBHOTO OKUCIEeHUs B KieTke . Lluroxpom P-450 u ero poisb B
JNETOKCUKAIMK KCeHOOMOoTuKoB. CymnepokcuaaucMmyrasa, KaTajlla3a M HMX pOJb B 3allUTe
opranu3Ma OT akTHBHBIX (popm kucrnopoaa. CompspkeHue okuciaeHus ¢ GocHopuIMpoOBaHUEM.
Cybcrparnoe dochopunupoBanue u pochopuanpoBaHue Ha YpOBHE IEKTPOHHO-TPAHCIIOPTHOMN
uenu . [lonarue o conpsratomnieit memOpane mutoxouapuit . Ctpoenue nporoHHoi ATda3sl u
BEpOSITHbIE MEXaHU3MbI cuHTe3a ATO .

Tema 11. I'opmonst u ux ponv 6 o0mene euyecme

Knaccudukamuss ropmoHoB. CTepouJHBIE TOPMOHBI: KOPTHKOCTEPOH, TECTOCTEPOH,
ACTPAguo, SKAU30H. MexaHu3M JEUCTBUSA CTEPOUIHBIX TOPMOHOB . IlenTuaHbie TOPMOHBI .
XapakTepucTUKa WHCYJIMHA, TOPMOHA pOCTa, THUPEOTPOIIMHA, TAaCTPUHA, Ba30IpPECCHHA
MexaHu3M JIeHCTBUS MENTHIHBIX TOPMOHOB (Ha MpHUMepe TIoKareHa u WHCynuHa) . CaxapHbIid
nuabetr u ero BuAbL. [Ipoune TOpMOHBI (aJpeHANHMH, ayKCHH, THOOEpeIUIHHBI, [UTOKUHUHBI,
MPOCTarfiaHAnHbl), UX CTPYKTypa U MeXaHWU3M JeHCTBUS. PHIM3MHT-(aKTOphl TOPMOHOB
.Hetiporopmonsl (oHAOpGUHBI U SHKedanuHbel) . [IpuMeHeHHE TOPMOHOB B MEIUIIMHE H
CEJIbLCKOM XO3SIMCTBE .



Jlabopamopusie pabomot

1 . KauecTBeHHbIE peaKkMy Ha UHCYIIHH .
2 . Peakuus agpeHainHa ¢ XJIOPHbIM
xene3oM .3 . Peakuust agpeHanHa ¢
HOJIOM .

Tema 12. Bzaumoceasv u pecynayus oomena eeujecme. Illpoonemol 6uoxumuueckou
IKo102UU

OO0mue mnpencTaBieHUs O B3aUMOCBSI3M OOMEHa BemiecTB B KkieTke. [loHstue o
KIIIOYEBBIX MeTal0osuTax (MUpOBUHOTpasHasl KUcCiIoTa, kodhepmeHT-A u ap.). Bzaumocss3b
OETKOBOTO M HYKJIEMHOBOTO OOMEHa, 3HAUY€HHE PETyIATOPHbIX OenkoB . B3anMocBs3b
YTJIEBOJAHOTO U OelIKo- BOro ooMeHa. Poib nmupoBHHOTpaaHOM KHCIOTH U 1ukia KpeOca B
3TOH B3auMOCBSI3U. B3auMocBsI3b 00OMEHa YIiIeBOAOB U JIMIIUOB; POJIb alleTUIIKOIH3UMa-A
B 3TOM IIpolecCe . YPOBHH PEryisiliMid OOMeHa BEIIECTB: KJIETOYHBIN, OpraHu3MEHHBIN U
MONYJISIMMOHHBIN. TpaHCKPUIIIMOHHBIN (ONEpPOHHBIN) ypoBeHb peryiasiuuu. OCHOBHBIE
MEXaHU3MBI PEryyalnyd oOMeHa BellecTB B KieTke. OpraHu3MeHHbIH YpOBEHb PETrYISILINH .
l'opmoHanbHas perymsmiuss oOMeHa BemecTB . KackagHblii MeEXaHU3M PETYISIIUM C
y4acTUeM TFOPMOHOB M BTOPUYHBIX MOCPEAHHUKOB. I10MyNslMOHHBIA YPOBEHb PETYIISIIHH.
AHTHOMOTUKH MUKPOOOB, GUTOHLIUIBI PAaCTEHUI, TENEPrOHbl )KUBOTHBIX U UX BIHUSHUE Ha
MIPOLIECCHI KU3HEAEATEIBHOCTU. DKOJIOT0-OMOXUMUYECKUE B3aUMOJIEHCTBUS C y4acTHEM
pPa3IMYHBIX TPYIOI OPraHU3MOB: MHKPOOPraHM3MOB, TpUOOB, BBICHIMX pPACTEHUH,
KUBOTHBIX . Tokcunbl pacteHuil. [lumieBsie nereppeHTbl M aHTU(UIAHTH . [IuieBbie
aTTPAKTaHTBl M CTUMYJATOPBHI .XEMOPETyJIATOPbI, BO3ACHCTBYIONIME HAa IO3BOHOYHBIX
KHUBOTHBIX. HakoIuleHMe W HCHOJb30BAHME HKUBOTHBIMU BTOPHYHBIX META0OIMTOB
pacTeHuil. AHTpONOreHHble OHOAKTUBHBIE BEIIECTBA U MPOOIEMbl XUMHUYECKOTO
3arpsi3HEHUsT Ouocdeppl. KO- JIoTMYeCKH Oe30IMacHble CIMOCOObl BO3JCHCTBHS Ha
pa3IM4YHbIE BUBI )KUBOTHBIX, PACTCHUI U MUKPOOPTaHU3MOB .

Tema 13. Ilpoexmnasa paboma
[Ipennaraercs ans NpOEKTHOM pabOTHI CIEAYIOIINE TeMbI (IPUMEPHBIE):

1 . KauecTBeHHBIC peakiMyi Ha aMUHOKHUCIIOTHI M OCITKH .

2 . IlpuroTtoBiieHne pacTBOopa Oenka (sMuHOTO anbOymuHa) . Pa3genenue OenkoB
KYpUHOTO SIilla 10 UX pacTBOpUMOCTH . JleHaTypanus OenkoB (oOpaTumasi U He-
oOpatumas) .

3.CpaBHUTEIBHBII aHAIW3 TPOJYKTOB KHCIOTHOTO W (DEPMEHTATHBHOTO THAPOJIH3a
JIM- ¥ TIOJINCaXapuIoB (Ha MpUMeEpe caxapo3bl U Kpaxmala) .

4 . CnenuduaHocTs aeicTBUs (pepMeHTOB (amuiasa) .

5 . BiusiHue Ha aKTUBHOCTH (JEpMEHTOB TeMIlepaTypbl, pH, akTHBATOPOB U HHTUOUTOPOB

6 . Beigenenue puOOHYKICOTPOTENHOB U3 APOKKEH .
7 . KauecTBeHHOE omnpeieneHne NpoyKTOB THAPOIN3a pUOOHYKIEOTPOTEUHOB .
8

. BeleneHne rimkoreHa u3 ne4eHy )KMBOTHBIX . ComnocTaBieHue CTPYKTYPBI I'NIMKOI'CHA

U KpaxmaJa .

9 . Pa3zneneHue yriaeBoI0B METOI0M TOHKOCIIOMHOM Xpomarorpaduu .
10 . I'maponuns )KupoB Mo AEMCTBUEM JIMMA3HI .
11 . BnusiHue kem4n Ha aKTUBHOCTB JIMMA3HI

12 . KauecTBeHHbIE pEAaKIIUU HA TOPMOHBI .

13. buorennas maccmbnxaum{ XUMHUYCCKUX 2JICMCHTOB .
buonoruuecku akTUBHBIE BellleCTBa .ButaMunbl . buojgorundecku



14
15
16

18

aKTHBHBIE 100aBKU: MpodaHanus wim noip3a? buonornyeckas
POJIb BUTAMUHOB .

. Buramun C u ero 3HaueHue .
. IcKycCcTBEHHBIE )KUPBI — YIpo3a 340pPOBBIO .
. Ucnionbp3oBanue IpOKKEH B MULIEBOM IIPOMBIIIEHHOCTH .

17.

HccnenoBanue pru3nKo-XUMUYECKUX CBOMCTB MOJIOKA Pa3HBIX IPOU3BOIUTEICH,
HMMEIOLIUX SKOJIOTMYECKUN cepTudukar .

. Mon B mpoyKTax MATAHMS U BIMSHUE €TI0 HA OPraHU3M YEJI0BEKA .



Hepeqeﬂb AOCTYIIHBIX HCTOYHUKOB HH(l)OpMaIII/II/I

B pasnene mpencraBieH CNMCOK KHUT M CCBUIOK Ha CAalThl, B KOTOPBIX MOAPOOHO OCBEIIECHBI
aCIeKThl pacCMaTPUBAEMBIX BOINPOCOB . VX MOXKHO pPEKOMEHJ0OBaThb KaK Y4YMTENIO, TaK U
oOy4ae- MbIM, IPOSIBUBIITM WHTEPEC K U3y4aeMOU TEME .

1 .TroxaBkunaH .A . Buoopranudeckass Xumusi [DJIEKTPOHHBIA pecypc]: Yy4EOHHK .
I'maBa 14 . Hyknemnossie kuciotsl . Hykneotuansie kopepments! / TrokaBkumnaH (A .,
baykos 1O . U ., 3y- pabsu C . D . // Mocksa: ['sotap-Menua, 2014 . — 416 ¢ .

2 . buooprannyeckas XUMHs [DIEKTPOHHBIN pecypc|: pyKOBOJCTBO K MPaKTHYECKUM
3ansatusM / mox pexn .H .A .TroxaBkuna / Mocksa: ['30Tap-Meaua, 2014 . — 168 c .

3 . PykoBOACTBO K J1aDOpaTOpPHBIM 3aHATUSM IO OMOOPraHUYECKON XUMHUH: yuel .
nocobue 1 ctyieHToB By30B / ox pen . H A .TrokaBkuna / Mocksa: IPODA, 2006 .
—319c.

4 .TrwokaBkuHaH .A . buooprannueckas xumusi: yuae0 . isi CTyAeHTOB [mef .| By3oB / H
. A .TrwxkaBkuna, O .1 .baykos // Mocksa: Jlpoda, 2005 . — 542 c .

5 . I'pocce O ., Baiicmantens X . Xumust ajs 1o003HATeNbHBIX . OCHOBBI XUMUU U
3anumartenbHbie onbIThl I JIP .1974 . - Tlep . c wem . JI .: Xumus, 1979, — 392 c.

6 . Mcnonb3oBanue 1UpPOBbIX JIabopaTopuil pu 0OyuyeHUU XUMHUH B Cpe/iHel 1IKoJie/
becnanos I1 .1 . lopodeer M .B ., Kwmun J[ . M ., 3umuna A . U ., OpxexoBckuii 1. A .
— M .: BUHOM . Jlaboparopus 3Hanuii, 2014 . — 229 ¢ .

7 .Jleencon .A . 100 BompocoB M OTBETOB MO XWMHMM: MaTepuansl I MIKOJIbHBIX
pedepa- TOB, (QaxkyabTaTHUBHBIX 3aHATUH M CEMHHApoB: YueOHoe mocobue . — M .
«M3patenpctBo ACT»:

«M3narenbcTtBO AcTpenby, 2002 . — 347 c.

8 . HazapoBa T .C ., I'pabeukuii A . A ., JlaBpoBa B . H . Xumudeckuii 5KCriepuMeHT B
mkoisie . — M .: IIpocBemienne, 1987 . — 240 c .

9 . CtpensuuxoBa JI .H . 13 dero Bce cnenano? Pacckasel o Benjectse . — M .: fy3a-
mpecc . — 2011 . — 208 c.

10 . CycnennukoBa B . M, Kucenea E .K . PykoBoACTBO 110 TPUTOTOBJICHHUIO

TUTPOBAHHBIX pacTBOpoB . — JI .: Xumus, 1967 . — 139 c.
11 . Dunukmoneaus ais aeteit . Tom 17 . Xumust / ['nas . pen . B .A . Bonoaun, Ben .
Hayd . pef .

U .Jleencon . — M .: ABanTa+, 2003 . — 640 c .

12 . YeprkoB U .H ., KykoB Il . H . Xumuueckuii 3KCIEPUMEHT C MaJIbIMU
KOJIM4EeCTBaMHM peak- TuBoB . — M .: [IpocBemenue, 1989 . — 191 c .

13 . Caiir MI'Y . Ilporpamma Kkypca XuMHHM Ui ydamuxcsi 8—9 kiaccoB
obrreoOpaszoBarenb- HOM mikoJsl .http://www .chem .msu .su/rus/books/2001-2010/eremin-
chemprog .

14 .Caitt®UIIN .OTKpbITHI OaHK 3aaHui A7 GOPMUPOBAHUS €CTECTBEHHO-HAYUYHOMN
rpa- motHoctH .https:/fipi .ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-
gramotnosti

15 .Caiit Enunas kosutekuus 1udpoBbix oOpasoBatenbHbIX pecypco .http://school-
collection .edu .ru/catalog .

16 . Caiitr ®enepanbHblil HEHTp HHPOPMALMOHHO-00pa30BaTEIbHBIX pecypcos .http:/
fcior .edu .ru/
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