MMHUCTEPCTBO ITPOCBEILEHU S POCCUMCKON ®EJEPAIN
VYmpasnenue oOpazoBaHus M HAyKH JIumenkoi obmactu
AMUHHUCTpaIus TOpoAcKoro okpyra ropoa Enen

MBOY "T'umnazusg Ne97 r.Ensna "

PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO
MO yuureneit XuMuu U 3amecTuTeNnb JUPEKTOpa I[I/Ip@l(i%)p
ononoruu > N / o
s CaBocrtuna E.A. HHporoBé BA:
Manseuna M.IO. [Tpuka3z Ne ot «.» aBrycra
IIpotokon Ne 1 ot «.» 2023 r.

aBrycra 2023 r.

Pabouast mporpamma
cpeaHero oo01ero 0opa3zoBaHus M0 OUOXUMUU

10- 11 kmmacc

Ha 2022 — 2024 ron

Yuurens:

KynukoB A.b.



Pabouas nmporpamma kypca «buoxumus» (10-11 kmacchl, TeXHOJIOTHYECKUH TIPO(HUIIB) COCTaBIICHA
B COOTBETCTBHU C TpeboBaHmsiMH DenepasbHOr0 TOCYAApCTBEHHOTO 00Pa30BaTENbHOIO CTaHAApTa
cpenHero ooimero oopasoBanusi - npukaz MunoopHayku Poccuu ot 17.12. 2010 r. Ne 1898 (pen. ot
29.06. 2017 r. Ne 613 "OO6 yrBepxaeHun (eaepaaTbHOr0 TOCyAapCTBEHHOTO 00pa3oBaTEILHOTO
cTaHzapTa cpemHero oomiero ooOpazoBanus"; [Ipukaz3 MwuHHCTEpcTBa TpocBemeHus Poccuiickoi
Oeneparmu ot 28.12.2018 Ne 345 (pem. ot 08.05.2019) «O denepanbHOM TiepeyHEe y4EOHHMKOB,
PEKOMEHIYeMBbIX K HCIOJB30BAHUIO MPU peaH3alli UMEIOIINX TOCYAapCTBEHHYIO aKKPEIUTAIHI0
o0pa3oBaTeNbHBIX MPOTPAMM HAYAIBHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero OOIIero
o0Opa3oBaHMsI», C YYETOM IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHHSI 00pa30BaTEIbHONW MPOrpPaMMBI
cpemHero oémiero oOpa3oBaHus 1Mo XUMuHM U Ouonoruu. Pabodas mporpamma  Kypca
«bunoxumus» paspaborana Ha ocHoBe mporpamMmbl «buoxumus» aBTopoB A. C. KonmueB u A. I
Konnuesa (cOopuuk mnporpamm «lIporpamMmel 31eKTHBHBIX KypcoB. buomorms. 10 — 11 kuacc.
[IpodunsHoe oOyuenue»/aBT.-coct. B. N. Cusormazo, B. B. Ilaceunux — M.: JIpoda, 2006.
Honymeno MunucrepctBoM oOpazoBanust U Hayku P®). [lo pekomeHmamuu aBTOPOB MaTepHAIIBI
cOOpHHKA MOYKHO HCIOJIb30BaTh U Ha 0230BOM YPOBHE.
[Iporpamma paccunrana Ha 136 dacoB oOydeHus (2 yueOHBIX yaca B Hexenmto) B 10-11 kmaccax: 68
gacoB - B 10 xitacce, 68 yacos - B 11 kiacce.

Ilnannpyemble pe3y/ibTaThl H3ydeHus Kypca « buoxumus » (10-11 kinaccer)

JleaTenbHOCTh YYUTENss B OOY4eHWH OMOXMMHUH JIOJDKHA OBITh HAIpaBiIeHA Ha JOCTHIKEHHE
00y4aroIUMUCS CIEAYIOMUX JTNYHOCTHBIX PE3yIbTaTOB:

¢ B IICHHOCTHO-OPHCHTAIlMOHHOH cepe — OCO3HAHHE POCCUICKOW Tpa)JTaHCKOU
UJEHTUYHOCTH, TaTPUOTHU3MA, YyBCTBA FOPAOCTH 33 POCCUIICKYIO XUMUYECKYIO HAYKY;

® B TPYAOBOH chepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JanbHeHIIel o0pa3oBaTebHON
TPAeKTOPHUU B BBICIICH MIKOJIE, T/Ie XUMHUS SIBISIETCS TPOQUIHPYIOMICH TUCITUILINHOM;

e B MI03HABATENIbHON (KOTHUTUBHOW, WHTEIIEKTYalbHOW) chepe — yMEHHE YIpaBIsATh CBOEH
MO03HABATENBbHOM JIeATENBHOCTBIO, TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHIO, B TOM YHCIIE
caM000pa30BaHUIO, Ha MPOTSHKEHUM BCEW JKU3HM; CO3HATEIbHOE OTHOLIEHHE K HENpepbIBHOMY
00pa30BaHUIO KakK YCJIOBHUIO YCIEHIHON mpodeccuoHanbHOM M OOIIECTBEHHOM JAesTEeIbHOCTH;
(hopMHpOBaHME HAaBBIKOB HKCIIEPUMEHTAJIBbHOM M MCCIEN0BATEIbCKON JEATEIbHOCTH; y4dacTHE B
yOJINYHOM TMPEJICTABIEHUH PE3YJIbTaTOB CAMOCTOSTENILHON MMO3HABATEIbHON JIESTEbHOCTH; y4acTHe
B NMPOQUIBHBIX OJIMMIIMAAAX Pa3IMYHBIX YPOBHEH B COOTBETCTBHM C JKEIA€MbIMU PE3yJIbTaTaMU U
aJIEKBaTHOW CAMOOLIEHKOW;

e B chepe cOepexxeHHs] 370pPOBbsi — MPHUHITHE U pealu3anusl IIEHHOCTEH 370pOBOrO U
0e30MmacHOr0 00pasza KU3HU, HEMPUSATHE BPEAHBIX MPHUBBIUEK (KypeHUs, YMOTPEONEHHUS alKOTOJI,
HapKOTHKOB) HAa OCHOBE 3HaHUI O CBOMCTBaX HAPKOJOIMUYECKUX U HAPKOTUYECKUX BEIIECTB; COOMIOACHUE TIPaBHII
TEXHHUKH 0€30IacHOCTH IpH paboTe ¢ BEIeCTBAMH, MaTepralaMy U MPOIecCaMy B yaeOHO! (HayqHOI)
nabopaTopuu U Ha MPOU3BOJACTBE.

MeTanpeamMeTHblie pe3yabTaTbl 0CBOCHHS BBIINYCKHUKAMM cpeAHeil (I10J1HOM) HIKOJIbI Kypca
OMOXUMMH:

® ICIIOJIb30BAHME YMEHUN U HAaBBIKOB PA3JIMYHbIX BUJOB IT03HABATEIHHON JAESITETbHOCTH,
MIPUMEHEHHE OCHOBHBIX METO/I0B TIO3HAHUS (CUCTEMHO-UH(OPMAIIMOHHBIN aHaN3, HabJII0AeHuE,
U3MEpPEHUE, TPOBEICHUE KCIIEPUMEHTA, MOACIMPOBAHNE, UCCIEA0BATENbCKAS AEATEIbHOCTD)
JUIS U3YYEeHHSI Pa3JIMYHBIX CTOPOH OKpYXKaloIIei 1eiCTBUTENbHOCTH;

e BJaJIeHHE OCHOBHBIMHU MHTEIICKTYaIbHBIMU OINEpAllUsIMU: (POPMYITUPOBKA TUIIOTE3bI, AHAIU3 U
CHUHTE3, CPAaBHEHUE U CHCTEMaTH3alus, 0000IIeHNEe U KOHKPETHU3allHsl, BbISIBJICHHE TPUUYUHHO-
CIIEICTBEHHBIX CBSI3€H U MIOUCK aHAJIOIOB;

e TI03HaHWE OOBEKTOB OKPYXKAIOIIETO MUpPa OT OOIIIETo Yepe3 0COOCHHOE K €IMHUYHOMY; YMEHUE
TeHEPHUPOBATH UJIEU U OTIPENIeNATh CPEACTBA, HEOOXOIUMBIE IS UX PeaH3aluy; yMEHHE
OTIpeAEIIATH LENIU U 3a7a4u AeITEeIbHOCTH, BEIOMPATh CPENICTBA peaan3aluu elu 1
MIPUMEHATH UX Ha IIPAKTUKE;

®  ICIIOJIb30BAHME PA3IMUYHBIX UCTOYHUKOB JIJIS MOJTYYEHHS] XUMUYEeCKOW HH(pOpMalluu, MTOHUMaHHE
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3aBUCHUMOCTH COZepaHus ¥ (pOpMbI IpeICTaBICHNU HH(OOPMALIUY OT 1L[ele KOMMYHHUKAIUU U
ajpecara;
¢ yMEHHE MPOAYKTUBHO OOIIATHCA M B3aMMOACHCTBOBATH B IPOILIECCE COBMECTHOM
NESTeIbHOCTH, YYUTBHIBATh IO3UIMH JAPYIHX YYACTHHKOB JEATENBHOCTH, 3(PPEKTHBHO pa3periath
KOH(ITMKTBI,

® TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITENIbHOM HH(POPMAIMOHHO-TI03HABATEILHOM
NESITEeNbHOCTH, BKIIOYass YMEHHE OpPHUEHTHPOBATHCS B pa3IMYHBIX HMCTOYHUKAX HH(OpMAIHH,
KPUTHUYECKH OIICHMBAaTb M HWHTEPIPETUPOBaTh HH(MOpPMaLMIO, TOIYy4aeMyl0 U3 Pa3IUYHBIX
HCTOYHUKOB;

e YMEHHE HUCIOJB30BaTh CPEACTBA MH(POPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN
(manee — WKT) B peuieHMH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OpPTaHM3AalMOHHBIX 3aJad C
coOnoieHneM TpeOOBaHMI APrOHOMHUKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, pecypcocOepexeHus,
MIPABOBBIX M ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

® BIIQ/ICHUE S3BIKOBBIMHU CPEJICTBAMH, B TOM YHCIIE U S3BIKOM XUMUH,

& yMEHHE SICHO, JIOTHYHO M TOYHO M3JIaraTh CBOIO TOUYKY 3PEHHS, MCIOJIH30BATH aJCKBATHBIC
SI3BIKOBBIC CPE/ICTBA, B TOM YHCJIE U CHMBOJIbHBIE (XUMUYECKHE 3HAKH, (POPMYIIBI M YpaBHEHUS).

Ha npeamerHom ypoBHe B pe3y/jibTaTe OcBOeHHsI Kypca «buoxumus» obyuarwuiuecs
MOJIYy4aT BO3MOKHOCTH HAYYHThCS

 3HATHh ¥ MMOHUMATh XapaKTEPHBIC MPU3HAKOB BAKHEUIINX XUMHUYCCKUX TOHITHIA: BEUIECTBO,
XUMHUYECKHUI DIIEMEHT, aTOM, MOJIEKYJia, OTHOCUTEIbHbIE aTOMHBIE U MOJIEKYJSPHBIE MAacChl, WOH,
XUMHAYEeCKass  CBs3b  (KOBAJIGHTHAs  TMOJSpHAas M HEMOJSpHAas, HMOHHAs, BOJOPOIHAs),
ANEKTPOOTPHUIATETILHOCTh, BaJCHTHOCTh, CTENEHb OKHUCICHHS, MOJb, MOJSpHAas Macca, MOJSPHBIN
00bEM, BEIIeCTBA MOJICKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOSHHS, KaTalu3aTophl M KaTalus,
YIJIEPOAHBIN CKeneT, (DYHKIMOHANbHAS TPYINa, W30MepHs (CTPYKTypHas M MPOCTPAHCTBEHHAs) U
TOMOJIOTHSI, OCHOBHBIE THIIBI, BUBI (THIPUPOBAHUS U ICTHIPUPOBAHUS, THAPATALUU U IETHIPATAIINH,
MOJUMEpHU3alM U JETIOJIMMEPU3aLu, TOJUKOHACHCAIIMM U H30MEpHU3alUM, KaTaTUTHUYECKHEe |
HEKaTATUTHYECKUE, TOMOT€HHBIE W TETEPOTCHHBIE) M Pa3HOBUAHOCTU ((h)epMEHTATUBHBIC, TOPCHHS,
TepupUKaAINU, KPEKUHTa, pU(OPMHUHTa) PEaKMii B OpraHUYeCKON XUMUH, TTOJIMMEPBI, OMOIOrHYECKH
aKTHUBHBIE COCTMHEHHUS;

® BBISIBJISATh B3aMMOCBSI3M XMMHUUYECKHUX MOHIATUN [Tl OOBSICHEHHs COCTaBa, CTPOEHUS, CBOUCTB
OTJENbHBIX XUMUUYECKUX OOBEKTOB U SBJICHUH;

® [IPUMEHATH OCHOBHBIC ITOJIOKEHHS] XWMHYECKHX TEOPUH: TEOPHH CTPOSHHUS aToMa |
XUMHUYECKOH CBS3M, TEOPUH CTPOCHUS OPraHMYECKUX COEIAMHEHHH, YMETb KJIacCU(pUIMPOBATH
HEOpPraHNYecKue U OpraHnvecKre BEIeCTBa M0 Pa3IMYHbIM OCHOBAHMUSM;

® YCTaHOBJIMBAaTh B3aMMOCBSI3b MEXIy COCTaBOM, CTPOCHHEM, CBOWCTBAMH, MPAKTHYECKHM
MPUMEHEHHUEM U MTOJTydeHHEM BaKHEHIIINX BEIECTB;

® 3HATh OCHOBBI XMMHUYECKOW HOMEHKJIATYPHI (TPUBHUAIBHOW W MEXIYHAPOJHOH) U yMEHHE
Ha3BaTh HEOPTAHWYECKHE U OPTaHMYECKHE COCTUHEHNUs TI0 (opMyIie U Ha000poT;

e ONpEENsATh: BAIEHTHOCTH, CTEIIEHH OKHMCICHHUS XMMHUYECKHX DJIEMEHTOB, 3aps0B HOHOB;
BUJIOB XUMHYECKUX CBSI3€H B COSNMHEHHIX W THIIOB KPUCTAUTMIECKUX PEHIETOK; MPOCTPAHCTBEHHOTO
CTPOEHHUSI MOJIEKYJ NMPHUHAUIEKHOCTH BELIECTB K pa3jIMYHBIM KjaccaM OPraHHMYECKUX COeIUHEHUH;
TOMOJIOTOB M H30MEPOB; THUIIOB, BUJIOB M PA3HOBHIHOCTEH XUMHUECKUX PEAKII B HEOPTaHHUECKOW 1
OpPTaHUYECKOW XMMHU; ® OOBSCHATH: 3aBHCUMOCTH CBOMCTB OPraHWYECKHX BEIIECTB OT UX COCTaBa W
CTPOEHUS; MEXaHU3MOB IPOTEKAHUS pPEAKUUH MEXKIy OpPraHWYeCKMMHU W HEOpPraHUYeCKUMHU
BEIIIECTBAMH,

e MIPOBOJIUTH PacueThl MO XUMHUYECKUM (OpMYyNIaM U YpaBHEHHSM; MPOBOJUTH XUMHUYECKHI
AKCIICPUMEHT (JIa0OpaTOpHBIC U TPAKTUYECKUE PabOTHI) C COONIOACHUEM TPEOOBAHHWI K TpaBUIaM
TEXHUKU 0€30IaCHOCTHU P paboTe B XMMUYECKOM KabuHeTe (JlabopaTopui).

MertanpeamMeTHble, JMYHOCTHBIE U MIPeIMeTHbIE Pe3yJIbTAaThl 0CBOEHHS Y4eOHOro Kypca
«buoxumusn» (10-11 kaaccoi).
JINYHOCTHBIMHM  pe3yJIbTATAMM  U3YyY€HHUs DJJIEKTUBHOro Kypca «buoxumus»  sBisercs



(hopMHUpOBaHKE BCECTOPOHHE OOPa30BAaHHOMN, WHUIIMATHBHOW M YCICUTHON JMYHOCTH, O0JIamaromein
CHCTEMOW COBPEMEHHBIX MHPOBO33PEHYECKUX B3IJIAJOB, LIEHHOCTHBIX OPHEHTAIMH, WICHHO-
HPABCTBEHHBIX, KYJIbTYPHBIX, TYMAHUCTHUYECKUX M ICTCTUYCCKUX HPUHIIUIIOB M HOPM ITOBEICHUSI.
N3yuenne 6MOXUMHUN 00YCIIaBIMBAET JOCTIXKEHHE CIEAYIOUINX PE3YJIbTaTOB JIUYHOCTHOTO PA3BUTHS:

1) 3HaHME OCHOBHBIX MPHUHIMIIOB M TPAaBUI OTHOIICHHUS K JKHBOH MPHUPOJE, OCHOB
3I0pOBbECOEPETAIONINX TEXHOJIOTUI; pean3alusi yCTaHOBOK 3I0pOBOr0 00pa3a KHU3HH

2) chopMHPOBAHHOCTh IO3HABATEILHBIX WHTEPECOB W MOTHBOB, HAIPABICHHBIX Ha H3y4YCHHE
KUBOW TPUPOIBI, HHTEIUICKTYAIbHBIX YMEHUH (JI0Ka3bIBaTh, CTPOUTH PACCYXKJICHUS, aHATU3HPOBATH,
CpaBHUBATh, JCTAaTh BBIBOJBI U JIP.); SCTETUYECKOTO OTHOLICHHUS K )KUBBIM OOBEKTaM.

3) mpuUMeEHSATh OMOXUMHYECKHE 3HAHUS Ui OpPraHM3ald W IUIAHUPOBAaHUS COOCTBEHHOTO
3I0pOBOTO 00pa3a >KU3HU M JIESATEIBLHOCTH, 0Jaromnoiydusi CBOeH CeMbH U OJIATONPHUSTHON CpPEbl
OOUTaHHUs YeJIOBEYECTBA
MeTtanpeaMeTHBIMH Pe3yJIbTATAMH OCBOCHUS BBIITYCKHUKAMU IPOTPaMMbI TI0 OMOXUMUH SIBJISIFOTCS:
1) oBnasieHHE COCTaBJISIONIMMHU HCCIICAOBATEILCKOW M MPOCKTHOW JEATEIBHOCTH, BKIIIOYAsS YMCHUS
BUJICTh MPOOJIEMY, CTaBUTh BOIPOCHI, BBIJBUTATh THIIOTE3bI, JaBaTh OIPEICICHUS TOHSATHUSIM,
Kiaccu(uuupoBaTh, HaOJIIOAaTh, MPOBOAWUTH OKCIIEPHUMEHTHI, J€JaTh BBIBOABI M 3aKIIOUYCHHS,
CTPYKTYpUPOBaTh MaTepua, 0OObsICHATh, I0Ka3bIBaTh, 3AlUINATH CBOU HIICH;

2) ymeHus paboTaTh C pPa3HbBIMA MCTOYHUKAMHM OWOJIOTMYECKOW M XHUMHUYECKOW HH(POPMALUK:
HAXO/JUTh HEOOXOAMMYI0 HWH(POPMALMIO B PA3IUYHBIX HCTOYHHKAX (TEKCTe y4YeOHHKa, HAy4IHO-
MOMYJISIPHOM ~ JUTeparype, OHOJIOTHMYECKMX M XHUMHYECKHX  CJIOBapsiX H  CIPAaBOYHHKAX),
aHAJTM3UPOBaTh M OICHMBATh HMH(OpMAIHIo, MpeoOpa3oBbIBaTh MHPOPMALUIO M3 OAHON (HOpMBI B
ApPYry1o;

3) CHOCOOHOCTh BHIOMpATh IIEJIEBbIC U CMBICIIOBBIC YCTAHOBKH B CBOMX JICHCTBUSIX M IMOCTYIKAaX IO
OTHOIICHHIO K YKUBOW TPUPOJIC, 3A0POBBIO CBOEMY U OKPYIKAIOIINX;

4) ymeHHs aJIeKBaTHO HCIIOJIB30BaTh PEYEBBIC CPEICTBA JUIS JTUCKYCCHH W apryMEHTAllMH CBOCH
MO3UIINK, CPAaBHHUBATH pPa3HbIE TOYKH 3PEHUS, apTyMEHTHPOBATH CBOIO TOYKY 3PEHHsS, OTCTaWBaTh
CBOIO MTO3UIIHIO.

5) HaXoIUTh MPOTUBOPEUYHS MEKAY JCATEILHOCTHIO YEJIOBEKa M MPUPOJON M Tpeaiarath CrocoObl
YCTpPaHEHUS ITHX MPOTUBOPEUNI; — OOBICHATH M IOKA3bIBATh HEOOXOIUMOCTh OEPEIKHOTO OTHOIICHUS
K IIpUpo/Ie

IIpeaMeTHBIME pe3yJabTATAMM OCBOEHUS NPOrPaMMBbI 110 OMOJIOTHH SIBJISIOTCS:

1. B no3HaBarenbHOM (MHTEIIIEKTYAIBHOW) cdepe:

® BBIJICJIEHUE CYNIECTBEHHBIX MPU3HAKOB OMOJIOTHUECKUX OOBEKTOB (OTIMUUTEIHHBIX IPU3HAKOB
KHMBBIX OPTaHU3MOB; KJIETOK U OpPraHU3MOB PACTEHMM, )KUBOTHBIX, I'pUOOB M OakTepuii; opraHu3Ma
4esloBeKa; BUIOB, IKOcHCcTeM; Onochepsl) U MmpoleccoB (0OMEH BEIIECTB U IMPEBPAIIEHUs] SHEPTUH,
NUTaHUE, JbIXaHUE, BBIIEJICHHUE, TPAHCIOPT BELIECTB, POCT, PAa3BUTHE, PA3MHOXKEHHE, PETYJISAIH
KHU3HEIEATSIFHOCTH OPTraHU3Ma; KPYrOBOPOT BEIIECTB M MPEBPAIICHUS SHEPTHH B YKOCHCTEMAX )

® T[pUBEJCHHME JIOKA3aTENbCTB (apryMEHTAllMsI) B3aUMOCBSI3M YEJIOBEKa M OKpPY)KAloIlel Cpesbl;
3aBHCUMOCTH 3JIOpPOBBSI UEIIOBEKA OT COCTOSIHHS OKpYXKAarolield cpenbl; HeOOXOAMMOCTH 3aIllHUThI
OKpy>Kartoliel cpebl; coOMofeHuss Mep NpOQHIAKTUKK 3a00J]€BaHUM, BBI3BIBAEMBIX PACTEHHUIMH,
KUBOTHBIMH, OaKTEepHsIMHU, TPUOAMHU U BUPYCaMH, TpaBMaTu3Ma, cTpeccoB, BUU-nH(peknnu, BpeqHpIx
MIPUBBIYEK;

e  KIaccUpUKAIMA —  OINpeleIeHue MNPUHAAJICKHOCTH  OHOJOrMYECKMX OOBEKTOB K
ONPEACIEHHON CUCTEMAaTUYECKOW IPYyIIIIE;

e 0OBsICHEHUE PO OMOXMMHUU B MPAKTHUECKON JIEATETBHOCTH JIIOJIEH; MecTa U POJIM YeJIOBEeKa B
MPHUPOJIE;, POJIA PA3IMYHBIX OPTaHM3MOB M XHMHYECKHX BEIIECTB B JKM3HM UEIIOBEKA; 3HAYCHUS
OMOJIOTMYECKOTO pa3HooOpasus il coxpaHeHHs: Oumochepbl; MEXaHM3MOB HACJICICTBEHHOCTH U
M3MEHYMBOCTH, TIPOSBICHHUS HACIEACTBEHHBIX 3a00JieBaHMI Yy dYeloBeKa, BUA000Pa30BaHUS U
MIPUCTIOCOOJICHHOCTH;

®  pa3nMueHue Ha TalNHIax yacTed U OpraHOUJOB KJIETKH, CpPaBHEHUE OMOIOrHYECKUX 00BEKTOB
Y TIPOLIECCOB, YMEHHUE JeNIaTh BBIBOJBI U YMO3aKIIIOUEHHUSI HA OCHOBE CPAaBHEHUS;
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® BbLISIBJICHHME H3MEHYMBOCTU OPraHU3MOB; MPHUCIOCOOJCHUNM OPraHu3MOB K cpele OOUTaHWS,
TUTIOB B3aMMOJICHCTBHSI PAa3HBIX BHUJOB B 3KOCHUCTEME; B3aMMOCBS3EH MeEXIy OCOOCHHOCTSIMU
CTPOCHHMS KJIETOK, TKAaHEH, OpraHOB, CUCTEM OPTraHOB M UX (YHKIUSIMU;

® OBJAJCHHE METOAaMH OHOJOTMYEeCKOW HayKu: HaOJIOJeHHEe U OMNHCAaHHE OWOJIOTMYECKUX
00BEKTOB U MPOIIECCOB; MOCTAHOBKA OMOJIOTHYECKUX IKCIEPUMEHTOB U OOBSICHEHHE UX PE3YJIbTaTOB.
2. B cepe TpynoBoi NeATENbHOCTH: 3HAHWE M COOJIOJIEHWE MPaBHJI padOThl B KaOWHETE XHWMHH,
coOJtroIeHne MpaBuil pabOThI ¢ TPUOOpPaMU U 000PYIOBAHUEM.
3. B acrerudeckoii cdepe: oBiaieHNE YMEHHEM OIEHUBATH C ICTETUYECKOW TOUKH 3PCHUS OOBEKTHI
YKUBOU MPUPO/IBI.
Conep:xanue kypca «bnoxumus» (10-11 kaaccsi)

Beenenne (3 yaca).

[Tpenmer Ouoxmmun. CraTudeckas OMOXUMHUS: W3YYCHHE XMMHYECKOTO COCTaBa U CTPOCHHUS
BEILIECTB, COJEPXKAIIMXCS B JKUBBIX OpraHu3Max. J(uHamudeckas OMOXUMHUSA: M3yuye€HHE OOMEHHBIX
MPOIIECCOB KaK OCHOBBI JICSITEIILHOCTH JKUBBIX OpraHu3MoB. OCHOBHBIC METO/bl OMOXMMHUH. PaboThI
BBIIAIOUXCS YU€HBIX OnoxumukoB. PadoTet M.B.JIomonocoBa, A.JlaByasse, ®@.Bénepa, JI.ITactepa,
H.H.3ununa, M.beptno, A.M.byrnepoBa, 3O.®umepa, Jl.Ilonunra, A.f,/lanuneBckoro u ap.
buoxumust u 310poBbE, oOmpenerIcHUE OMOXMMUM, 3a7aud OHOXUMHUHU, O0JIACTH WCCIICOBAHUS.
buoxumus u apyrue 6uonoruueckue Hayku. OOImIMIA SKCIIEPUMEHTAIbHBIA MOIXO0], UCIOIB3YEMBIH B
onoxumun. OCHOBHBIC JIOCTMDKCHUS OMOXMMHH. KadecTBEHHBIM aHAJM3 COCTaBa OPraHUYECKHX
BECIIECTB.

Tema 1. OcHOBHBbIE MOJIOKEHHSI IUTOJOTHM. XMMHYECKHI COCTAB KHUBBIX OPraHu3moB (8

4acoB).

DNIEMEHTBl TEOPUHU KIIETOUHOTO CTpoeHHs. KieTounble opraHeiibl X CTpOeHUE W (DYHKIUU:
SAJIpO, IUTOIIa3Ma (MUTOXOHAPUH, TU30COMBI, SHAOIIa3MaTHYeCKasi CeTh, TMajoIa3Ma), KIeTOuHas
MeMOpaHa. CpaBHEHHE KJICTOK IPEJCTaBUTENICH pa3HBIX I[APCTB KHBBIX OpraHu3MoB. Poib, BOJIBI B
KHU3HEJCATEIbHOCTH KJIETKH. DJIEMEHTHBIM COCTaB OpraHu3Ma: Makpo- U MUKpodJeMeHTHI. [lonsatue o
TJIABHBIX OMOTEHHBIX AJIEMEHTaX. 3aKOHOMEPHOCTH PACIPOCTPAHEHUS DJIEMEHTOB B KHBOW ITPHPOJIC.
[ToTpeGHOCTH OpraHU3MOB B XUMHUYECKHX dJeMeHTax. OCHOBHbBIE THUIBI COSAMHEHUN, BXOISAIINX B
COCTaB JKMBBIX OPTraHW3MOB: OPraHWYECKWE W HEOPraHWYECKHE COCAMHCHHS. XHMHUYECKas
opraHu3anus KJIeTKH. MakposneMeHThl. MUKpPOIIEMEHTHI. YJIbTPAaMUKPOIIEMEHThI. DJIEMEHTH -
OHMOTEHBI.
Tema 2. AMuHOKHCJIOTHI M 0esku (10 yacos).

Opranuveckrie BeMIECTBA KJICTKH. AMHHOKHCIOTBHI CTPOCHHE W KIACCH(HUKAIUSA, METOIBI

aHanu3a. XUMHUYECKHE CBOMCTBa amMuHOKUCHOT. CuHTe3 Oenka. [lepBuuHasi CTpykTypa O€IKOB.
XUMHUYECKHE CBOMCTBA M METOABI ONpEAeTCHUs IEePBUYHOM CTPYKTYpbl OenkoB. BHyTpu- u
MEXMOJIEKYJISIDHbIE  B3aUMOJECHUCTBUS, ONpEACIAIONIMNEe MPOCTPAHCTBEHHYIO CTPYKTYpY O€JKOB.
CrpykTypsl (koH(popManun) OenkoBbix Mojekyl. Knaccupukanus 6enkoB. yHKIIUN OEIKOB.
Tema 3. ®epmenThl 1 BUTaMHHBI (13 yacoB).

buomenununckoe 3HaueHue ¢epmeHToB. HomeHnknatypa u kiaccupukanus (GepMeHTOB.
Ctpykrypa ¥ KartaquTHueckue cBoiicTBa ¢epMmeHTOB. [IpuHIMNBI  J1eHCTBUS  (EpPMEHTOB.
KonunuectBenHoe onpenenenue (epMeHTaTUBHONW aKTUBHOCTH. BimsHue Temneparypsl, pH,
KOHILEHTpaluui QepMeHTa U cyOcTpaTa: Ha CKOPOCTH (epMEHTaTHBHBIX peakuuil. Perymsmus
aKTUBHOCTH  (DEpMEHTOB: AJUIOCTEPUYECKUN  KOHTPOJIb, KOHKYPEHTHOE U  HEKOHKYPEHTHOE
MHTUOMPOBaHUE, KOBAJICHTHAS MOJU(HUKAIMA U TeHeTHUYeCKU KOHTpoJb. KodepMeHTh! 1 KopaKkTOphI.
Burtamunsl: onpenenenue u knaccudukanus. CTpoeHHe BUTAMHHOB M MX POJb B (PepPMEHTATUBHBIX
peaknusx U B OOMEHHBIX mporieccax. KupopacTBOpUMBbIE BUTAMHUHBI: BUTaMUH A u [I: cTpoeHue u
cBoiicTBa. BonopactBopumslie Butamunsl: C, PP, B. KauecTBeHHbIE peakuuu Ha BOJOPAaCTBOPUMBIE
BUTaMHUHBI. THIrHOUTOPBI (hEPMEHTOB KaK JIEKapCTBEHHBIE CPEJICTBA.
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Tema 4. YrieBoanl ( 16 gyacos).

buomenuuunckoe 3HaueHue yriaeBoJoB. PorocuHTe3 yrieonoB. Kinaccudukanus yrieBoaos
U UX Haubojee BaKHBIC pPEaKIMHU. XMMHUYECKHE CBOWCTBA MOHOCAXApUIOB HA IMPHMEPE TIFOKO3BI.
Jucaxapuabl M IOJUCAaxXapuibl: JIaKTO3a, MajbTO3a, Caxapo3a, Kpaxmall, IJIMKOIeH, LeJUIrJI03a,
xuHuH. OOMeH yrineBojoB B opranusme. Hapymenue oOmMeHa yrieBoaoB. I Mkonn3 mim OpokeHHe.
AHa3poOHbI rMKoIu3. A3poOHoe paciueruienne. @OoTOCHHTE3 Kak IpUMep CUHTE3a YIIeBOJIOB.
Pounb 1 pyHkumm yriaeBonoB Poib yriieBogoB B TUTaHUH.
Tema 5. Jlunuawi ( 18 yacos).

buomenuuunckoe 3HaueHue aunuaoB. CTpykTypamu Kiaccudukanus aunuaos. HaceleHnsle
Y HEHAChIIEHHOe KUCIOThl U MX 3¢upsl. JXKupsl 1 Macna. ['uaporeHn3upoBaHHbIE Macila U MaprapyH.
I'munepunst u pochormuuepunsl. Tepnensl u crepouabl. CTpoeHHE W TPAHCIOPTHBIE CBOMCTBA
KJIETOYHbIX MeMOpaH. OHKO3aHOWIBI: NpOCTarjJaHAuHbl U  JeHKOTpueHbl. COUHTOIUIHIBL.
[lepeBapuBanue u TpancnopT aunuaoB. Oomen nunuaos. Bocku. Ctpoenne u pynkuuu. Crepunasl u
crepoibl. Dochonunuabl ¥ ux 6uonornyeckas poib. KauecTBeHHast peakiyst Ha jKeITYHbIE KUCIIOTBHI.
JKupoBas Tkanb. buoxumus atepockiieposa.

Tema 6. HykJiennoBbie KHcJI0ThbI (18 yacoB).

buonoruueckoe 3HaueHNE HYKJIEUHOBBIX KUCIOT. ICTOpHS OTKPBITHS U N3y4yEeHUE HYKIEHHOBBIX
kucioT. CtpoeHue u GyHKINHU B )KUBBIX Opranm3max. [lepenada Hacne1CTBEHHBIX TPU3HAKOB.
buocunTtes 6enkoB. [Iporecchl perukaim, TPaHCKPUIILIUU U TpaHCIsuu. HyKjIenHOBBIE KUCTIOTHI.
Ux Buasl. JIHK. buonorundeckoe 3nauenne. PHK. Buast PHK. buonorndeckoe 3nauenne AT®. Ee
poiib B opranu3mMe. MaTpuuHble peakiuy : peAyIUIMKaIUsl, TPAHCKPHUIILHS U TpaHCHsAus. MyTareHes.
dakTopsl MyTarene3a. MyrareHe3 W HacJeJACTBEHHBbIC 3a00jeBaHusA. BHOTEXHONOTHS U reHHas
WHXeHepus. MyTaluu U uX BUIbL. buoTtexHomorus U TeHHas MHXKEHepHus  Ychexu u
MEPCIIEKTUBHI B paclin(poOBKE CTPYKTYphl FeHOMa opranu3moB. [IpoekT «I'eHom uenoBekay.
HacnencrBennsle 3aboneBanus. KinonupoBanue. IlpuHIMOBI M CTpaTerud  MOJIEKYJISIPHOTO
KJIOHUPOBaHUS. J{oCTHXKEHUS U NTePCIEKTUBBI MOJIEKYJISIPHON OMOTEXHOJIOTHH.

Tema 7. MeTa6oJu3M 1 o6MeH BemlecTB (3 yaca).

[Tonsitue o metabonuame U Merabonuueckux myTsax. Katabonusm u anabonmsm. MeTtabonuzm
yraeBooB. [Ipo0iaemMbl HEBOCTIPUUMYMBOCTH K JlakTo3e. Perynsuus coiepkaHusi IIIOKO3bl B KPOBH
(uHCYNMH M ToKaroH). /lnaGet. MeTo/ipl aHanM3a III0KO3bl B KPOBU U Moue. MeTabonu3M JIMIUI0B.
XpaHeHue u pacuierieHue xkupoB. OKuclieHne M OMOCHHTE3 HACBHIIIEHHBIX KHUCIOT. MeTraboiu3m
0eJIKOB M aMMHOKHUCIIOT. B3anMocBs3p 0OMeHa 0eKoB, YIiaeBoJ0B U TUNuI0B. [Ipo0ieMsl perynsaunu
MeTabonu3ma. Perynsauus u uHTerpanus oOMeHa BelIeCTB Y MIEKOMHUTAIOIINX;

Tema 8. DHepreruueckne GHOXUMUYECKHE HUKIBI (7 YacoB).

OHIEProHMYECKUE U SK3eprOHMUECKUE PeaKkIui B JKMBOM KileTke. MeTaboin3M U moiydeHue
ouoxumuueckoit sHepruu. Ponp AT® B oOmeHe sHepruu. Metabonudeckue MyTH U CONPSKEHHBIE
peakuuu.  OKHUCIEHHbIE U BOCCTaHOBJEHHbIE  (GopMbl  KodepMeHTOB.  OKHCIUTEIbHOE
dbochopmwmpoBanue. CpaBHenue mnyred  ochopunupoBanus.llukn  TUMOHHOW — KHCIIOTHI.
Opranuzanus JpIXaTelnbHOM 1enu. Perynsmus menu nepeHoca 3JIEKTPOHOB B Mpolieccax JIbIXaHMS.
OTpurarenbHble CBOMCTBA MOKCHIOB.

Tema 9.bnoperyasitopsl (64acos).

Knaccudukanmst 6noperynsaTopoB: TOPMOHBI, HEHPOMEIUATOPHI, JICKAPCTBA U KCEHOOMOTHKHU.
['opMOHBI — XHMMMYECKHE PEryjisTOpbl SHIOKPUHHOM cucteMbl. Krnaccudukamus ToOpMOHOB:
O€NKOBblE TOPMOHBI, CTEPOUAHbIC, IMPOU3BOJHBIE AMHUHOKHCIOT. IIpuHIHIBI pabOThl TOPMOHOB.
Anpenanud. Helipomeauatopsl -XUMUYECKHE PETYIATOPH HEPBHOM CHUCTEMBI. MeXaHM3M Mepeaadu
HEPBHOTO CHUTHaja W pOJIb HEHPOMEIHaTOpOB. ANETUIXOJIWH, €r0 aroHUCThl U AHTarOHHCTHI
'mcramMuH M aHTUTHCTaMUHHBIE TIpenapaThl. CepoToHHH, 10haMUH U aHTUAeNpeccaHTsl. JJodamuH u
HapKOTHYECKas 3aBUCHUMOCTb. JIekapcTBa M KCEHOOMOTHUKH: MEXaHU3MBI ACUCTBUS U META0O0JIN3M.
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Tema 10. 'opMoHbI M X posib B 00MeHe BemecTB (10uacoB).

Knaccugukanuss ropMoHoB. B3anMocBsi3p 0OMEHOB BelIECTB. YPOBHU DETYyJSIIMA OOMEHa
BEIIECTB. DKOJIOT0— OMOXUMHUYECKHE B3auMoieiicTBUsA. TokcuHbl pacTeHuii. [TuimeBbie aTTpakTaHThI U
CTUMYJISATOPBl  XEMOPEryJlaTopbl  AHTPONOTreHHbIE OHWOAKTUBHBIE BEIIECTBA. DKOJIOTMYECKU
6e3omacHble criocoObl BO3ACHCTBUS HA OPTaHU3MBI.

Tema 11.TpaHcnopT u NOCTYIJIEHHE BELIECTB B JKUBBIX opranusmax (3 yaca)

[locrynnenne BemiecTB B KieTKy. Ocmoc. MosekynsipHble MEXaHU3Mbl TpaHCIOpTa. TpaHcropt
BAKHEHIINX UOHOB.. AKTUBHBIN TPAHCIOPT BEILECTB.

Tema 12. Bo3HUKHOBeHHe H pa3BUTHE KH3HH Ha 3emute. (6 yacos).

['unoTtessl 1 TeOpUK BO3HUKHOBEHHMS KU3HU HA 3emiie. OCHOBHBIE ATalbl HEOPraHMUYECKOUW IBOJTIOIUH.
HavanpHbie 3Tanbl opranndeckoi 3somonuu. Mcropus 3eminn u Meroasl ee n3ydenus. CoBpeMeHHas
CHCTEeMa OpraHNYecKoro Mupa. YenoBek Kak 4acTh MPUPOABI U 0OIECTBA.

Tema 13. Coo0uiecTBa JKUBBIX OPraHu3MoB (7 4acoB).

Coo0riecTBa OpraHu3MOB: CTPYKTYPBI U CBA3U. DKOCUCTEMbI. KpyroBopoT BEIIECTB U MOTOK SHEPTHUU.
OcHoBHbBIE TOKa3zaTeau »HKOCHCTeM. lIpupogHble W aHTPOMOreHHBbIE SKOcUcTeMbl. CpaBHEHUE
MIPUPOJIHBIX U AHTPOIIOTCHHBIX SKOCUCTEM CBOEH MECTHOCTH.

Tema 14. Buocdepa. Yenosek u okpyxawias cpeia (5 yacon).

buocdepa — xuBas 06o104ka 3emiin. 3aKOHOMEPHOCTH CYILECTBOBaHUS Ouocdepsl. UenoBeuecTBo B
ouocdepe. 3arpsi3HEHHE OKpYKalOLIed cpensl. PanpoHansHOE MPHUPOIONONB30BAaHHE U YCTOWYHBOE
pa3BUTHE.

Tema 15.IToBTOopenue u3yyenHoro marepuaJa (1 yac)

BemectBa kierku. [Tnactuueckuit oOMeH. DHepreTudeckuii oOMeH. TectupoBanue
PaGora Hajx mpoekToM. 3ammTa mpoeKToB.



TeMaTHYeCcKOe NIJIAHUPOBAHHE C YKA3aHHEM KOJIHYECTBA YACOB,
OTBOJMMbIX HA OCBOEHHE KAKI0ii TeMbI
10 kmacc (68 yacos, 2 4 B HeeI0 )

Pa3nesnl Kosmmuec | W3 Hux

TBO NpaKTH-

4acoB YecKHX

pabort
Bsenenue . 1
2 | Tema 1. OCHOBHBIC TTOJIOKECHUS ITUTOJIOTUN. XUMUICCKHUN 1
COCTaB KHUBBIX OPTaHU3MOB.
3 | Tema 2. AMMHOKHUCTIOTHI U OENKH. 10 2
4 | Tema 3.depMEeHTHI U BUTAMHUHBI. 13 2
5 | Tema 4. YrueBousl. 16 2
6 | Tema 5. Jlununsl. 18 3
UTOIO 68 11
11 kaacc (68 yacoB, 2 yaca B He/1eJII0)

Paspnennt Koumnue N3 Hux
¢ TBO NpaKkTH-
4acoB YeCKHX

pador
1 | Tema 6. HykienHOBBIE KUCIIOTHI. 18 -
2 | Tema 7. Metabonu3m u 0OMEH BEIIECTB. 3 -
3 | Tema 8. DHepreTnueckne OMOXUMHUSCKUAEC TTUKIIBI . 7 -
4 | Tema 9.broperynsTopsl. 6 -
5 | Tema 10.'opMOHBI M UX POJIb B OOMEHE BEILECTB. 10 -
6 | Tema 11.TpaHcropT U NOCTYIJICHUE BEIIECTB B )KUBBIX 3 1
OpraHu3Max.
Tema 12. Bo3HUKHOBEHNE U pa3BUTHE KU3HU HA 3eMJI€. 6 -
Tema 13. Coo01ecTBa )KUBBIX OPTraHU3MOB. 7 1
9 | Tema 14. buocdepa. UenoBek u OKpyXkaroIias cpeja. 5 -
10 | Tema 15.IToBTOpEHHE N3YYECHHOTO MaTepHaa. 3 -
HUTOIO: 68 2
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