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IlosicHuTeEILHAS 3aMUCKA

Pabouas mporpamma kypca «buoxumus» (10-11 kmacchl, TeXHOJIOTHUECKUN TPOIIIB) COCTABIICHA
B COOTBETCTBHM C TpeOoBaHUsAMH DelnepanibHOTO TOCYIapCTBEHHOTO 00pa30BaTENbLHOTO CTAaHAAPTA
cpenHero obmiero odpasoBanus - npuka3 MunoOpHayku Poccum ot 17.12. 2010 1. Ne 1898 (pen. ot
29.06. 2017 r. Ne 613 "OOG yrBepkacHHM (eaepaIbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIILHOTO
cTaHgapra cpeaHero oomero oOpazoBanus'; [lpuxaz MwunucrepcrBa mnpocsemieHusi Poccuiickoit
®enepauun ot 28.12.2018 Ne 345 (pen. ot 08.05.2019) «O denepanbHOM IepedHe Y4eOHUKOB,
PEKOMEHyeMBbIX K HCIOJB30BAHUIO TPH PEATH3ALUN HWMEIOMIMX TOCYAAPCTBEHHYIO aKKPEIUTALUIO
00pa3oBaTeNIbHBIX MPOTpaMM HAYaJdbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpemHero ooOIero
oOpa3oBaHus», C Y4YETOM IUIAHHPYEMBIX pE3YJIbTaTOB OCBOCHHS 0O0pa30BaTEIbHON MpPOTPaMMBI
cpenHero obmiero oOpa3oBaHHs MO XMMHMM U Ouosoruu. Pabouas mporpamma 53J€KTHBHOTO Kypca
«buoxumus» pazpaborana Ha ocHoBe mporpammbl «buoxumus» aBTopoB A. C. KonmueB u A. II.
Konmnuesa (cOoprmk mporpamm «IIporpammer snekTuBHBIX KypcoB. bumonorms. 10 — 11 xumacc.
[IpopunbHoe oOyueHue»/aBT.-coct. B. U. Cusormazos, B. B. Ilaceunux — M.: Jlpoda, 2006.
Honymeno MunucrepctBoM o6pa3oBanusi U Hayku P®). Ilo pexkoMmeHJanuu aBTOpPOB MaTepUabl
cOOpHHKa MOXHO HCIIOJIb30BaTh U Ha 0a30BOM YpOBHE.
[Iporpamma paccuntana Ha 140 yacoB oOyueHus (2 yueOHbIX yaca B Henento) B 10-11 kmaccax: 70

yacoB - B 10 kimacce, 70 wacoB - B 11 knacce. HopmaTuBHBIM CPOK OCBOEHUSA MPOrpaMMbl - 2 roja.
JlaHHBIN KypC SBISETCS OTMETOYHBIM.

1. Tlnanupyemble pe3yJibTaThl H3ydeHHus: Kypca « buoxumus » (10-11 kiaaccer)

JlessTenbHOCTh yuuTenss B OOydyeHHMM OMOXMMHM JOJDKHA OBITh HAlpaBieHAa HA JIOCTHXKEHUE
00y4aroUIUMUCS CIEIYIOIUX JTUYHOCTHBIX Pe3ylIbTaTOB:

. B IICHHOCTHO-OPHUEHTAIIMOHHOW cdepe — OCO3HAHHE POCCHUHCKON TpaKIaHCKOU
UJEHTUYHOCTHU, MATPUOTU3MA, YYBCTBA TOPAOCTH 32 POCCUMCKYIO XMMHUYECKYIO HAYKY;

e B TPy/I0BOH c(hepe — TOTOBHOCTH K OCO3HAHHOMY BBIOODPY JanbHEHIIeH oOpa3oBaTenbHON
TPAeKTOPHUU B BBICIIEH LIKOJIE, T/Ie XUMHUS ABJIAETCS POUIHPYIOLIEH AUCIUILITHHOM;

¢ B [103HABATEIbHON (KOTHUTUBHOM, MHTEIUIEKTYyalbHOM) chepe — yMeHHE YIpaBlATh CBOEH
M03HABATEIbHON JIEATEIBHOCTHIO, TOTOBHOCTh M CHOCOOHOCTH K OOpa3OBaHHMIO, B TOM YHCIE
caMo00pa3oBaHUI0, Ha MPOTHKEHUM BCEU >KU3HM, CO3HATEIBHOE OTHOLICHHE K HEIpPEepPhIBHOMY
00pa3oBaHUIO KaK YCJIOBHUIO YCIEHNIHOW NpodecCUOHANbHOW W OOLIECTBEHHOW JIEATEIBbHOCTH,
(dbopMHUpOBaHHE HABBIKOB SKCIIEPUMEHTAIBHON W HCCIEAOBATEIbCKOM MEATENIbHOCTH; Y4acTHE B
MyOJIMYHOM MPEACTABICHUU PE3yIbTATOB CAMOCTOSATEIHHON MO3HABATEIBHON AEATEILHOCTH; y4acTHe
B MPOQIIBHBIX OJIMMIIMAAAX PA3JIUYHBIX YPOBHEH B COOTBETCTBHH C KEIAEMbIMU pe3ylIbTaTaMU U
aJICKBaTHOM CaMOOIIECHKOIA;

e B cdepe cOepexeHHs 3J0POBbs — MPUHATHE U pealn3allysl ICHHOCTEH 3J0pOBOTO U
6e3omacHOro 00pa3a )KM3HU, HENMPUSTHE BPEAHBIX MPUBBIUEK (KypeHUsl, YIIOTPEOICHHS alIKOroJIs,
HAapKOTHKOB) Ha OCHOBE 3HaHUH O CBOMCTBAX HAPKOJIOTUYECKUX U HAPKOTUUYECKUX BEIIECTB;
coOroieHre TTPaBMII TEXHUKH 0€30MacHOCTH MpHU paboTe ¢ BEIIeCTBAMH, MaTepUaIaMH U MPOIECCaMU
B y4eOHOM (Hay4HOI1) 1abopaTopuu ¥ Ha MPOU3BOCTBE.



MetanpeaMeTHble pe3yabTaTbl OCBOCHHS BBITYCKHUKaMM CpeJHEH (TOJHOM) IIKOJIBI Kypca
OMOXHMHUH:

® CIOJIb30BAaHME YMEHUN U HABBIKOB Pa3jIMYHBIX BHUJOB IO3HABATEJIBbHON JESTENBbHOCTH,
NPUMEHEHHE OCHOBHBIX METOJIOB TO3HAaHUS (CHCTEMHO-WH(OPMALMOHHBIA aHaiu3, HaOIIOAEHUE,
U3MEpEHue, MPOBEICHUE HSKCIEPUMEHTa, MOJEIMPOBAHUE, MCCIENI0BATENbCKAs JEATEIBHOCTh) IS
W3YYEHHUs Pa3IUYHbIX CTOPOH OKPYXaloIIel 1eHCTBUTEIILHOCTH;

® BJIQJICHUE OCHOBHBIMU HHTEIUIEKTYaJbHBIMU oONepauusiMu: (OpMyJIUpPOBKAa THMIIOTE3BI,
aHaJIU3 W CHUHTE3, CpPaBHEHUE U cUCTeMaTH3alus, OOOOIIEHWE W KOHKPETU3allus, BbISBICHHUE
IIPUYMHHO-CJIEICTBEHHBIX CBSA3EH U MOMCK aHAJIOTOB;

e 00BEKTOB OKPYKAIOIIETO MUPA OT O0IIEro 4epe3 0COOCHHOE K SAMHNYHOMY; YMCHHE T

e T'EHEpUPOBAThH UJEU U ONPEAEIATh CPEACTBA, HEOOXOIUMBIE Ul UX pealnu3alii; yMeHue

e OINpPEENATh LEeNH U 3aJauu AESITeIbHOCTH, BEIOUpaTh CPEACTBA pealln3aluy LEeIu U
MIPUMEHSTh UX Ha MPAKTHKE;

e JICTIOJIb30BAaHUE PA3IMUHBIX MCTOYHHUKOB Ui TOJY4YEHHUS XUMHUYECKON HHQOpMaIuu,
MMOHMMAaHUE 3aBUCHUMOCTH coOJepXaHus M (opMbl TpeACTaBlIeHUs HHGPOpPMaLUMu OT Ienei
KOMMYHHMKAIIMH U aJjpecaTa;

®  yMEHHE NPOAYKTUBHO 0OIIAaThCSd M B3aUMOJEHCTBOBaTh B TPOIIECCE COBMECTHOM
NEeSITeNIbHOCTH, YYUTHIBATh MO3UIMM JPYTUX YYAaCTHUKOB JAEATEIbHOCTH, 3((EKTHBHO pa3peuarhb
KOH(ITUKTHI;

®  TOTOBHOCTb M CIOCOOHOCTh K CaMOCTOSITeNbHOW HH(POPMAIMOHHO-TI03HABATEIbHON
NEeSITeNbHOCTH, BKJIIOYasi YMEHHE OpUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HH(opmaimu,
KPUTHYECKH OLEHMBaThb M HHTEPOPETHPOBaTh HMHOOpPMAIMIO, MOJYyYaeMYK U3  Pa3IMYHBIX
HCTOYHUKOB;

® YMEHME HCIOJb30BaTh CPEACTBA MH(MOPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTHI
(nanee — WKT) B pemieHMM KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U OpraHU3allMOHHBIX 33734 C
coOmoieHneM TpeOOBaHUN SPrOHOMUKH, TEXHUKH O€30MacHOCTH, THTHMEHBI, PeCcypcocOepeKeHus,
IIPABOBBIX M ATHYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

 BJIa/ICHUE A3BIKOBBIMU CPEACTBAMU, B TOM YHCIIE U A3BIKOM XUMHHU,

e YMEHHE SICHO, JIOTUYHO U TOYHO H3JIaraTb CBOIO TOYKY 3pPEHHs, MCIIOJIb30BaTh aJICKBATHbIE
A3BIKOBBIE CPE/CTBA, B TOM YKCJIE U CUMBOJIbHBIE (XMMUUYECKHE 3HAKH, (DOPMYIIbI U YPAaBHEHMUS).

Ha npeaMeTrHOM ypoBHE B pe3ynbTaTe OCBO€HHUs Kypca «buoxumusy oOyuaromuecs: moiaydar
BO3MOKHOCTh HAYUUThCS:

e 3HaTh U MOHMMATh XapaKTEPHBIX MPU3HAKOB BAKHEUIINX XMMHUYECKHX ITOHITUN: BELIECTBO,
XUMUYECKUH 3JI€MEHT, aTOM, MOJIEKYJa, OTHOCHTEIbHbIE aTOMHBIE U MOJIEKYJSPHbIE MaccChl, HMOH,
XUMUYeCKas  CBA3b  (KOBAJEHTHas  MOJIApHAas W HENOJIIpHas, HWOHHAs,  BOJOPOJHAs),
3JIEKTPOOTPHUILIATEIBHOCTh, BaJEHTHOCTb, CTENEHb OKUCIECHUS, MOJb, MOJIIPHAs Macca, MOJISIPHBIM
0o0beM, BEIIEeCTBA MOJEKYISIPHOTO ¥ HEMOJIEKYJISIPHOIO CTPOEHHUS, KaTalu3aTopbl M KaTalus,
YIJIEpOJHBIN CKeJleT, (pYHKIHOHANbHAas Ipylnmna, u3omepus (CTPYKTypHas U IMPOCTPAHCTBEHHas) U
TOMOJIOTHSI, OCHOBHBIE TUIIbI, BU/IbI (THIPUPOBAHUS U AECTUAPUPOBAHUS, TUAPATALUU U ACTUAPATALIUH,
MOJIMMEpU3alMM U JIeNOJIMMEpH3alliy, TOJUKOHJICHCAlMM M HW30MEpH3allui, KaTalUuTHYEeCKHe U
HEKaTaJIMTUYECKHe, TOMOT€HHbIE U TeTepOreHHbIe) M Pa3HOBUAHOCTH ((epMEHTaTUBHBIE, FOPEHM,
TepUpUKaALNU, KPEKHHTa, pU(OPMHUHTa) PeaklUii B OpraHuYeCKOi XUMUH, MTOJIUMEPBI, OMOIOTHYECKH
aKTHBHBIE COCTMHEHMS;

® BHISIBJIATH B3aMMOCBSI3M XUMUYECKUX MOHATUHN Ul 0OBACHEHUS COCTaBa, CTPOEHUs], CBOMCTB
OTJENIbHBIX XUMHUECKUX OOBEKTOB U SIBIICHHIA;

® [IPUMEHATH OCHOBHBIE IIOJIOKEHUS XUMHUYECKMX TEOPHUM: TEOpUM CTPOCHUS aToMa M
XMUMHUYECKOH CBSI3H, TEOPUU CTPOECHUS OPraHUYECKUX COEAUHEHNH,



. yMETh KJIaCCU(UIIMPOBATh HEOPraHWYECKHE ¥ OPraHWYecKUe BEIIECTBA M0 Pa3TUYHBIM
OCHOBAHMSIM;

® YCTAaHOBJIMBATh B3aHMOCBS3b MEXIY COCTAaBOM, CTPOEHHUEM, CBOWCTBAMH, NMPAKTUYECKUM
MPUMEHEHHUEM U TIOJIyYEHUEM BAKHEUIIINX BEUIECTB;

® 3HATh OCHOBBl XMMHUYECKOW HOMEHKJIATYpPHI (TPUBUAIBHOM M MEXIYHAPOJHOW) U YMEHHUE
Ha3BaTh HEOPraHUYECKHE U OPTaHUYECKUE COSAUHEHUS 110 (OpPMYysie B HA000POT;

® OIpEIENATh: BAJICHTHOCTH, CTEIEHU OKHUCIEHUS XMMHYECKHX 3JIEMEHTOB, 3apsiiOB HOHOB;
BUJOB XUMHUYECKHX CBSI3€M B COCIMHEHUSAX U TUIOB KPUCTAJUIMYECKUX PEIIETOK; MPOCTPAHCTBEHHOT O
CTPOEHHUSI MOJIEKYJI MPUHAJIEKHOCTA BEUIECTB K PA3JIMYHBIM KJIaCCaM OPraHUYECKUX COECAUHEHHUN;
FOMOJIOTOB U U30MEPOB; TUIIOB, BUJOB M PA3HOBUAHOCTEN XUMUYECKUX PEAKUM B HEOPraHUYECKOU U
OPraHU4eCcKO XUMHH;

® O00BICHATH: 3aBUCUMOCTH CBOICTB OpraHN4YCCKUX BCIICCTB OT UX COCTaBa U CTPOCHUA,
MCXaHU3MOB IMPOTCKAHUA peaKuMﬁ MCKAY OPpTaHNYCCKUMH U HCOPTaHNYCCKUMHA BCIICCTBAMU,
® [IPOBOJUTH PACUYETHl MO0 XMMHUYECKUM (popMyliaM M YpaBHEHHUSAM; MPOBOJIUTH XUMHUYECKHM
IKCIIEpPUMEHT (J1a0OpaTOpHBIE M TMPAKTUYECKUE paboThI) ¢ COOIIOJEHUEM TpeOOBaHUN K IpaBUIIaM
TEXHUKH 0€3011acCHOCTH IpH paboTe B XUMUYECKOM KaOuHeTe (J1aboparopun).

2. MeTtanpeaMeTHbI€e, JHYHOCTHBIE W TPEAMETHBIE Pe3yJIbTAThI OCBOEHHUsI Y4eOHOI0 Kypca
«buoxumusn» (10-11 kmaccer).

JInyHOCTHBLIMHU pe3yjJdbTarTaMu N3Yy4YCHUA 3JICKTUBHOT O Kypca «brnoxumua» SABJISICTCS
(hopmMupoBaHNE BCECTOPOHHE OOPa30BAaHHOM, WHUIIMATUBHOW M YCHENIHOW JMYHOCTH, O0Jamaromniei
CHCTEMOW COBPEMEHHBIX MHPOBO33PEHUYCCKHX B3IJSIIOB, IICHHOCTHBIX OpPWEHTANWH, WACHHO-
HPABCTBEHHBIX, KYJIbTYPHBIX, TYMAHUCTHYECKUX W ICTETHUECKUX MPUHIIUIIOB U HOPM TMOBEICHUSI.
N3yueHre OMOXUMHUU 00YCIIaBIMBACT JOCTHKCHHE CICIYIOIIUX PE3YIbTaTOB IMYHOCTHOTO Pa3BUTHS:

1) 3HaHWE OCHOBHBIX TMPHHIMIIOB ¥ TPABWJ OTHOIICHHS K JKABOW MPUPOJE, OCHOB
3I0pOBBhECOSPETAIONINX TEXHOJIOTHIA; pealn3alisl yCTaHOBOK 3/I0pPOBOTO 00pasa )KH3HU

2) chopMHUPOBAHHOCTH MO3HABATEIBHBIX WHTEPECOB U MOTHBOB, HAMPABICHHBIX HA M3YyYCHHE
KUBOW TIPHUPOJIbI, MHTEIUICKTYAIbHBIX YMEHHH ([IOKa3bIBaTh, CTPOUTH PACCYKIICHHSI, aHAITM3HPOBATH,
CpaBHUBATh, JIENIaTh BBIBOJIBI U JIP.); SCTETUYECKOTO OTHOLICHHUS K )KUBBIM OOBEKTaM.

3) mpuMeHSATh OMOXMMHUYECKHE 3HAHUS Uil OpraHu3allid W IJIAHUPOBAHUS COOCTBEHHOTO
3I0pOBOTO 00pa3a >KM3HU M JIESATEIHHOCTH, OJaronoyiyduss CBOCH CEMbH U OJArOTPUSTHON CpPEIbl
oOuTaHUs YeI0BEYECTBA

MeTtanpeaMeTHBIMU Pe3yJIbTATAMM OCBOCHUS BBIITYCKHUKAMU IPOTPAMMBI [0 OMOXUMUM SBIISIOTCSL:
1) oBnajeHNe COCTAaBISIONIMME HCCIICIOBATEIBCKOW M MPOCKTHOW NESITEIbHOCTH, BKIIIOYAs YMCHUSI
BUJETh MpoOJieMy, CTaBUTh BOIPOCHI, BBIIBUIATh THUIOTE3bl, JaBaTh ONPEAEICHUS IOHATUSM,
KJaccu(uuupoBaTh, HaOI0AaTh, MPOBOJUTH OSKCIEPUMEHTHI, [JelaThb BBIBOJAbI U 3aKIIIOYEHUS,
CTPYKTYpUPOBaTh MaTepuai, OObsICHATH, I0Ka3bIBaTh, 3alllUIIATh CBOU UJIEH;

2) yMeHusi paboTaTh C pPa3HBIMH HCTOYHHKAMH OHOJIOTHYECKOW M XHUMHYECKOH HH(MOpMAIHu:
HaXoJUTh HEOOXOJAUMYI0O HMH(POpPMALMI0O B pPa3lIMYHbIX MCTOYHHMKAX (TEKCTe y4eOHHKa, Hay4dHO-
NOMYJSIPHOM  JMTepaType, OWOJIOTUYECKUX W  XHMHUYECKHX CJOBapsX U CIPABOYHHUKAX),
aHAJTM3UPOBaTh U OLEHMBATh MH(POPMALMIO, NMPeoOpa3oBbIBaTh MH(MOPMAIMIO U3 OJHOU (OpPMBI B
APYryro,

3) crocoOHOCTh BBHIOMPAThH LIENECBBIC U CMBICIOBBIC YCTAHOBKH B CBOHMX JCHCTBHSAX M IMOCTYIKAaxX IO
OTHOILIEHHUIO K JKMBOM MPUPOJE, 3M0POBBIO CBOEMY U OKPYKAIOIUX;

4) yMeHHs aJeKBAaTHO HCIIOJB30BaTh pPEYEBBIC CPEJACTBA Ul AWCKYCCHH M apryMEHTAllud CBOEH
MO3ULIMHU, CPAaBHUBATh pPa3HbIE TOUKU 3PEHHUS, apryMEHTHPOBATH CBOK TOYKY 3pEHHs, OTCTAauBaTh
CBOIO TIO3UIIMIO.



5) HaxOqUTh MPOTHBOPEUHUS MEXIY ACIATCIHHOCTHIO YEIIOBEKA M MPUPOAOH M Hpeijiarath CrocoObl
YCTPaHECHHSI ATUX TPOTUBOPEUHI; — OOBSCHATH U JJOKA3bIBATh HEOOXOAUMOCTh OCPEKHOTO OTHOIICHHUS
K IpUpOJIE

IIpenmMeTHBIMHU pe3yJIbTATAMU OCBOCHHSI IPOTPAMMEI 110 OMOJIOTHH SIBIISFOTCS:
1. B no3HaBaTenbHON (MHTEUIEKTYAIBHO) cdepe:

®  BBIJCIICHUE CYIIECCTBEHHBIX MPU3HAKOB OMOJOTHUECKUX 00BEKTOB (OTIMYHUTEIHHBIX TPU3HAKOB
KUBBIX OPraHU3MOB; KJIIETOK M OPraHU3MOB PACTEHUH, KUBOTHBIX, TPUOOB M OAaKTepUii; OpraHu3zMa
YeJIoBeKa; BHUJOB, dKOCHCTEeM; Ouocdepsl) n mporeccoB (0OMEH BEIIECTB M MPEBPALICHUS DHEPrHUH,
MUTAaHUE, JBIXaHWE, BBIJCICHUE, TPAHCIIOPT BEIIESCTB, POCT, PA3BUTHE, PA3MHOXKCHHUE, PETYJSAIUs
KHU3HEIEATSILHOCTH OPraHu3Ma; KPYyroBOPOT BEIIECTB M MIPEBPAILICHHSI SHEPTUH B SKOCHCTEMAX)

e  TIpUBEJEHHUE JI0OKA3ATENIbCTB (apTyMEHTAIlMs) B3aUMOCBS3U YEJIOBEKA U OKPYKAIOIIEH CpeJibl;
3aBHCHMOCTH 3JI0pPOBBSl UEIOBEKAa OT COCTOSIHHS OKpYKAIOIIeH Cpeipl; HEOOXOIMMOCTH 3allUThI
OKpYXaloIllel Cpebl; COONMoAeHusT Mep NpOoUIAKTUKH 3a00J€BaHUM, BBI3BIBAEMBIX PACTEHUSIMH,
KUBOTHBIMH, OaKTepUSIMHU, TprHOaMU U BUPyCaMHU, TpaBMaTu3Ma, crpeccoB, BUU-nndekmmnn, BpeqHbIX
MIPUBBIYCK;

e KIacCHU(HKAIMI — OTpeeNIeHNe PUHAIIC)KHOCTH OHOIOTHIECKHX 00BEKTOB K OTIPEIeIeHHON
CHUCTEMaTUYECKOU rpymIe;

e 00BsCHEHHE POJTM OMOXMMHUU B MPAKTHIECKOM JACSITEIBHOCTH JIFOJICH; MECTAa M POJIH YEJIOBEKA B
MIPUPOJIC; POJIM PA3IMYHBIX OPraHU3MOB M XHMHWYECKUX BEIICCTB B JKM3HU YEIOBEKA;, 3HAYCHHS
OMOJIOTMUECKOTO Pa3HOOOpa3usi I COXpaHEHHUs OWocQephl; MEXaHW3MOB HACJIEJACTBEHHOCTH W
W3MEHYHMBOCTH, TPOSIBIICHUS HACIEICTBCHHBIX 3a00JIeBaHMI y dYeJoBeKa, BHI000pa30BaHUS H
MIPUCTIOCOOJIEHHOCTH;

e  pasnuueHue Ha TabiauIax yacte U OPraHouI0B KIETKU, CPABHEHHE OMOJIOTHYECKUX 0OBEKTOB
Y TIPOLIECCOB, YMEHHUE JIeNIaTh BBIBOJIBI U YMO3AKIIIOUEHHUSI HA OCHOBE CPAaBHEHUS;

o BBISIBJICHHE M3MEHYMBOCTHU OPraHMW3MOB; MPHUCIIOCOOICHUN OPraHU3MOB K Cpelie OOMTaHMS,
TUIMOB B3aUMOJICHCTBUS pPa3HBIX BUJOB B OSKOCHUCTEME; B3aWMOCBS3EM MEXIy OCOOCHHOCTIMU
CTpOEHUS KJIETOK, TKaHEl, OpraHoB, CUCTEM OPraHOB U UX (PYHKLUIMH;

o OBJIaJICHUE METOJIaMU OHOJIOTMYECKON HayKu: HaOJI0JCHHE M ONHMCAaHHE OMOJIOTHMYECKHX
00BEKTOB U MPOIIECCOB; MOCTAHOBKA OMOJIOTHYECKUX IKCIIEPUMEHTOB U OOBSICHEHHE X PE3YJIbTATOB.
2. B cdepe TpymoBoii AeATENIBHOCTH: 3HAHUE M COONIOJCHHE MpaBHJI pabOThl B KaOWHETE XUMUH,
coOJroieHre MmpaBmil pabOThI ¢ MPUOOpPaMU U 000PYAOBaHUEM.

3. B acrertnyeckoii cdepe: oBiIasieHne YMEHUEM OLIEHUBATH C ICTETHMUYECKON TOUYKU 3PEHHUS O0OBEKThI
YKUBOU TIPUPO/IBI.

3. Copnep:xanue kypca «buoxumus» (10-11 kiaccnl)

Beenenne (3 uyaca).

[Ipenmer O6uoxumun. Cratudeckass OMOXUMHUS: W3YYEHHE XUMHUYECKOTO COCTaBa U CTPOCHUS
BEIIECTB, COJAEPIKAIIMXCS B XXKUBBIX OpraHu3max. JluHamudeckas OMOXUMHUSA: W3ydeHUE OOMEHHBIX
MPOLIECCOB KaK OCHOBBI JEATENLHOCTH HUBBIX OpraHu3MoB. OCHOBHBIE METO/AbI OMOXUMHUHU. PaboThI
BBIAIOIIUXCS YUEHBIX OnoxumukoB. Pa6oTet M.B.JloMmoHocoBa, A.JlaBya3se, ®@.Bénepa, JL.Ilactepa,
H.H.3ununa, M.beptiio, A.M.byrnepoBa, O.®Pumepa, JL.Ilonunra, A.f,JlanuneBckoro u nap.
buoxumusi u 37M0poBBE, oOmpeneneHue OWOXUMUH, 3aJaud OWOXMMHUHU, OOJIACTH HCCIEIOBaHUS.
buoxumust u npyrue 6uonorudeckue Hayku. OOIIUN SKCIEPUMEHTAIbHBIA TOIXO0, UCIOIB3YeMbIi B
ouoxumun. OCHOBHBIE JOCTHXKEHHMsI OumoxuMuu. KadecTBEHHBI aHamW3 cocTaBa OPraHMYECKUX
BEIECTB.

Tema 1. OcHOBHBIE TMOJIOKEHHS] IUTOJOTMH. XHMUYECKHH COCTAB KHBBIX OpraHu3mon (8

4acoB).



DNeMeHTBl TeOpUHU KJIETOYHOTO CTpoeHus. KierouHble opraHeiuibl X CTpOeHHE U (HYHKLIHUU:
A7IpO, LUTOIIa3Ma (MUTOXOHJIPUH, JTM30COMBI, SHAOIIa3MaTHUECKas CETh, THajoIIa3Ma), KJIETO4Has
MeMOpana. CpaBHEHHE KJIETOK IMPEICTaBUTEICH pa3HBbIX HAPCTB JKUBBIX OPraHW3MOB. Poib, BOJBI B
KU3ZHEJEATEIbHOCTH KJIETKU. DJIEMEHTHBIN COCTaB OpraHu3Ma: Makpo- U MUKpo3aeMeHThl. [TonsTue o
TJIABHBIX OMOTEHHBIX AJIEMEHTaX. 3aKOHOMEPHOCTH PACIPOCTPAHEHHUsSI FIEMEHTOB B JKHBOW MPHUPO/IE.
[TorpeOHOCTH OpPraHM3MOB B XMMHUYECKUX 3jeMeHTaX. OCHOBHBIC THUIBI COCTUHECHHUH, BXOISAIIMX B
COCTaB JKMBBIX OPraHU3MOB: OPraHMYECKHME M HEOPraHWYECKHE COEIUHEHHUS. XUMUYecKas
opraHuszanus KieTku. MakpoaneMeHTbl. MUKpO3JIeMEHThl. YIIbTPaMUKpPOJIEMEHThl. DJIEMEHTHI -
OUOTEHBI.

Tema 2. AMuHokucJI0THI M 0esiku (10 yacos).

Opranuyeckue BEIIECTBA KIETKH. AMHUHOKHUCIOTBHI CTPOEHUE M KiacCU(UKALNS, METO]Ib
aHann3a. XWMUYECKHE CBOWCTBAa aMHUHOKHCIOT. CunTe3 Oenka. [lepBuunas cTpykTypa O€IKOB.
XUMUYECKHE CBOWCTBA M METOJABI OIPENEIeHHs] TEePBUYHONW CTPYKTYpbl OenkoB. BHyrpu- u
MEXMOJIEKYJISIDHbIE  B3aUMOJIEUCTBHUSA, ONPEIEISAIONINE IPOCTPAHCTBEHHYIO CTPYKTYpY OEJKOB.
Crpykrypsb! (koHpOopMarmn) 6enkoBbix Mosiekyn. Knaccudukanus 6enkoB. @yHKIMKM OEIKOB.

Tema 3. ®epmenThbl U BUTaMHUHBI (13 yacos).

buomenunmHckoe 3HaueHue ¢epmeHToB. HomeHkmarypa u kiaccuduxaus QGEepMEHTOB.
CrpykTypa U KaranuTuueckue cBoiictBa (epmeHtoB. IlpunHnunel gelictBus  (epMEHTOB.
KonuuectBeHHoe ormpeneneHne (QepMEHTATUBHOM aKTMBHOCTH. BiusHue temmnepatypbl, pH,
KOHLIEHTpalui ¢epMeHTa M cyOcTpara: Ha CKOpPOCTH (epMeHTaTHBHBIX peakuui. Perymsmus
aKTUBHOCTH  (PEPMEHTOB: aJUIOCTEPUUYECKUH  KOHTPOJIb, KOHKYPEHTHOE M HEKOHKYPEHTHOE
WHTUOMPOBaHKE, KOBAJICHTHAS MOAU(BHUKAIUS U TeHETUIECKUN KOHTPOIb. KodepMeHTsI 1 KO()aKTOPHI.
Buramunsl: onpenenenve u kinaccupukanus. CTpoeHne BUTAMUHOB M UX POJIb B (pepMEHTATHUBHBIX
peakuusx U B 0OMEHHBIX Ipolneccax. JKupopacTBOpUMbIE BUTAMUHBI: BUTaMUH A u [l cTpoeHue u
cBoiictBa. BopopactBopumbie Butamuubl: C, PP, B. KauecTBeHHbIE peakiluu Ha BOJIOPACTBOPHUMBIEC
BUTaMUHBI. UHr'MOUTOPBI PEpMEHTOB KakK J€KapCTBEHHBIE CPENICTBA.
Tema 4. YraeBoasl ( 16 yacos).

buomemunuHckoe 3HadeHue yrieBojaoB. dotocuHTe3 yriepoaoB. Kinaccudukamus yrieBooB
U uX HamOoJiee BaXHBIC PEAKIMU. XUMHUUYECKHE CBOWCTBA MOHOCAXapHJOB Ha MPUMEPE TIIOKO3BI.
Jucaxapuapl W MOJIMCaXapuIbl: JAKTO3a, MajlbTO3a, caxapo3a, Kpaxmall, TIJIMKOTeH, LeJUIIJI03a,
xuHUH. OOMEH yriieBoJI0B B opraHu3mMe. Hapymienne ooMeHa yrieBoaoB. [ ukonm3 uiau OpoxKeHue.
AHa’poOHBIN rIuKon3. A3pobHoe pacuierienue. PoTOCUHTE3 Kak MPUMEp CHHTE3a YriIeBOI0B.
Ponb u pynkuuu yriaeBonoB Poiib yriieBo0B B MUTaHUH.
Tema 5. JIunuawi ( 20 yacos).

buomenununackoe 3nadenue aunuaoB. CTpykTypaMu kiaccuduxanus munuaoB. HaceleHHbie
Y HEHACBIIICHHOE KUCIOTHI U UX 3upsbl. XXKupbl 1 Macia. [ 'uaporeHu3upoBaHHbIE Maclia ¥ MaprapuH.
IN'manepunsr m dochormunepuapl. Teprnensl u crepouabl. CTpOCHHE W TPAaHCIIOPTHBIC CBOWCTBA
KIETOUYHBIX MeMOpaH. OWKO3aHOUIBI: TPOCTATTAHIUHBI W  JEUKOTpHeHbl. COUHTOTUIUABL.
[lepeBapuBanue u TpancnopT nunuaoB. OoMen munuaoB. Bocku. Ctpoenne u ¢pynkuun. CTepuasl u
cteposbl. Dochonunuabl 1 Ux Ouosoruyeckas poib. KauecTBeHHas peakiys Ha )KeTYHbIE KUCIOTHI.
Kuposas Tkanb. buoxumus arepockieposa.
Tema 6. HykiiemHoBbIe kKuc10ThI (18 yacos).

buonornueckoe 3HaYeHUME HYKIECHHOBBIX KHCIOT. VCTOpHUSL OTKpBITUS U HU3Yy4EHUE
HYKJIIEMHOBBIX KucnoT. CTpoeHne W (yHKIMHM B KHUBBIX OpraHm3max. llepemada HacieICTBEHHBIX
npu3HakoB. buocunTres 6enkos. [Iporiecch peruKanuy, TPAHCKPUIIIIMK U TpaHCasiud. HykiienHoBbIe
kuciotel. MIx Bumel. JIHK. buonormdeckoe 3nauenne. PHK. Buasr PHK. buomornueckoe 3HaucHue
AT®. Ee ponb B opranusme. MarpuyHble peakuuu : peayluIMKalus, TPAHCKPUIILKS U TPAHCISALU.
Myrarene3. ®akTopsl MyTarenesa. MyrareHe3 W HaclleZICTBEHHbIE 3a0ojeBaHus. buoTexHomorus u



TeHHass WHXeHepus. Myranuu ¥ UX BHUIbl. BHOTEXHOJOrMS ¥ TEHHAs WHXKEHEpus YCIexd u
NEPCIEKTUBHI B pacn(poBKe CTPYKTYphl FTeHOMa Opranu3MoB. [Ipoekt «I'eHoM uenoBekay.
HacnencrBennsie 3aboneBanusa. KionupoBanwe. I[IpuHIMIBI W CTpaTeTMH  MOJIEKYJSPHOTO
KJIOHUPOBaHUS. JIOCTIKEHHS U TIEPCIIEKTUBBI MOJICKY/ISIPHON OMOTEXHOJIOTHH.

Tema 7. Mera6o1u3M 1 00MeH BelecTB (3 yaca).

[Tonsitre o Merabosm3me u MeTabomueckux myTsx. Katabonmm3m u anabomsM. Merabosmsm
yriaeBoJoB. [IpoGieMbl HEBOCHIPUUMYMBOCTH K JIAKTO3€. Perymsinms conepKaHus TIIOKO3BI B KPOBU
(MHCYNIMH U TioKaroH). Jluaber. Meroapl aHanu3a IIIOKO3bl B KPOBU U MoYe. MeTabou3M JIMIUIOB.
XpaHeHHe W pacuieruieHue XupoB. OKuCIeHHWE W OMOCHHTE3 HACHIMIEHHBIX KUCIOT. Metabonmn3m
O€JKOB M aMHHOKHUCIIOT. B3anMocCBs3b 0OMeHa OeIKOB, YTIeBOI0B M JIMMHAOB. [IpobiaeMsl perymsnuu
MeTabonu3ma. Perymsnus u uHTerpanus oOMeHa BEIIeCTB y MIIEKOTTUTAIOIIHX;

Tema 8. DHepreTuueckue 6HOXUMHYECKHE UKIbI (7 4acoB).

DHAEPrOHWYECKHE M SK3EPTOHMUYECKUE PEaKIH B KUBOW KIIeTKe. MeTabou3M U TMOTydeHHe
ouoxumnueckoit sHepruu. Ponp AT® B oOmeHe sHepruu. MeraboaudecKkue MyTH U COTNPSKEHHbIE
peakuuu.  OKuCIEHHbIE UM BOCCTAaHOBJIEHHbIE  (opMmbl  KOpepMeHTOB.  OKUCIMTETBHOE
dbochopmwmpoBanue. CpaBHenme myredt  QochopunupoBanus.l{ukn  TUMOHHOW ~ KHCIOTHI.
Opranm3anus OpIXaTeNbHOM Ienu. Perymsmust menu mepeHoca 3JIEKTPOHOB B MpOIeccax JIBIXaHMS.
OTtpunaTenbHble CBOKWCTBA SITOKCHUJIOB.

Tema 9.buoperyasitopsl (64acos).

Knaccugukamnus OHOperynsaTopoB: TOPMOHBI, HEHPOMEIUATOPEI, JIEKAPCTBA U KCEHOOMOTHKH.
l'opMOHBI — XHMHYECKHE pEryasSTOphl SHAOKPHHHOW cucTeMbl. Kiaccupukamuss TOPMOHOB:
OETKOBbIE TOPMOHBI, CTEPOUIHBIC, MPOU3BOJHBIE AMUHOKHUCIOT. [IpuHIMIIBI pabOTBl TOPMOHOB.
AnpenanuH. HelipoMenuatopsl -XUMUYECKHE PETYISATOPbI HEPBHOW CUCTEMbl. MexaHu3M Mepenadu
HEpPBHOTO CHUTHAJIa U POJIb HEHPOMEOHATOPOB. AIETUIXOJIUH, €r0 aroHUCThl U AHTarOHHUCTHI.
['uctamMuH ¥ aHTUrUCTaMUHHBIE NTpenapaThl. CepoTOHMH, A0(paMUH U aHTHaenpeccaHThl. JlodhamuHu u
HapKOTHYECKask 3aBUCUMOCTb. JIekapcTBa U KCEHOOMOTHKHU: MEXaHU3MBI IEUCTBUS U META0O0IN3M.
Tema 10. 'opMoHBI 1 X poJib B 00MeHe BemecTB (104acoB).

Knaccudukanuss ropmoHoB. B3anMocBs3b 0OMEHOB BelIECTB. YPOBHU peryisuuu oOMeHa
BEIIECTB. JKOJIOro— OMOXUMUYECKUE B3auMoeicTBusl. TokcuHbl pactenuil. [IumieBbie aTTpakTaHThI U
CTUMYJSTOPBl ~ XEeMOpEryiasiTopbl  AHTPOINOTE€HHbIE OHOAKTUBHBIE  BELIECTBA. DKOJOTHYECKH
Oe30macHbIe crIOCOObI BO3ICHCTBUS HA OPTaHU3MBI.

Tema 11.TpaHcnopT 4 MOCTYIIEHHE BEIIECTB B JKUBBIX OpraHusmax (3 yaca)

[Toctymienue BemiecTB B KIeTKy. OcMoc. MounekymsipHble MeXaHU3Mbl TpaHcIoprta. TpaHcmopT
BYKHEHIIIMX MOHOB.. AKTUBHBIN TPAHCIIOPT BEIIECTB.

Tema 12. Bo3HUKHOBeHHe M Pa3BUTHE :KU3HU Ha 3emuie. (6 yacoB).

['unoTe3b! 1 TEOpUH BO3HUKHOBEHUS KM3HHU HA 3eMiie. OCHOBHBIE 3Tallbl HEOPTaHUYECKON IBOJIIOIIHH.
HavanpHbie sTanbl opranndeckoii sBostonud. Mcropust 3emiu u MeTobl ee uzydenus. CoBpeMeHHas
crcTeMa OpraHMyeckoro Mupa. YenoBek Kak 4acTh MPUPO/IbI U 0OIIeCTBA.

Tema 13. Coo01ecTBa »KUBBIX OPraHU3MoOB (7 4acoB).

Coo0miecTBa OpraHM3MOB: CTPYKTYpPBI U CBSI3U. DKOcHCcTeMbl. KpyroBopoT BeLIECTB U MOTOK SHEPTUH.
OcHOBHBIE TOKa3aTenu »JKocucTeM. IlpupoaHble M aHTPONOTreHHble 3KocucTeMbl. CpaBHEHHE
MPUPOJHBIX U AHTPOIOTEHHBIX SKOCUCTEM CBOEH MECTHOCTH.

Tema 14. Buocdepa. Uenoek u okpy:kawmasn cpeaa (5 yacos).

buocdepa — xuBasg obomouka 3eMian. 3aKOHOMEPHOCTH CYIIECTBOBaHMs OHOChepsl. YenoBeuecTBo B
ouocdepe. 3arps3HeHHe OKpyXKarolled cpeipbl. PanuoHanpsHOE MPUPOIOIOIb30BaHUE U YCTOHYHMBOE
pas3BUTHE.

Tema 15.IloBTOpenne u3yueHHoro Mmatepuasa (5 4acon)



BemecrBa knerku. Ilmactuyeckuid oOmeH. DHepreruueckuit oOmen. TectupoBanue Pabora Han
IIPOEKTOM. 3aIIUTa IPOEKTOB.

4. TemaTnuyeckoe NJIAHHPOBAHHE C YKA3aHMEM KOJMYECTBA YaCOB, OTBOAMMBIX HA OCBOEHHE
Ka’KI10H TeMbl
10 kaacc (70 yacoB, 2 4 B He/AeN10)

Pazgesnl KoauuectBo N3 Hux
qacoB NPAKTHYC€CKHUX

pa6ot

Brenenue. 3 1

2 Tema 1. OcHOBHBIE MOJIOKEHUSI IIUTOJIOTUH. 1

XUMUYECKUN COCTaB JKUBBIX OPraHU3MOB.

3 Tema 2. AMUHOKHCTIOTBI U OCITKH. 10 2

4 Tema 3.depMeHTH U BUTAMUHBI. 13 2

5 Tema 4. YrieBossl. 16 2

6 Tema 5. JIunumpl 20 3

HUTOI'O 70 11

11 knacc (70 yacos, 2 yaca B He/1€JII0)
Paszpennt KonunuecTBo N3 Hux
4acoB NPaKTHYECKUX
pa6oT
1 Tema 6. HykinenmHOBBIE KUCIOTHI. 18 -
2 Tema 7. Meta0oau3M 1 OOMEH BEILECTB. 3 -
3 Tema 8. DHepreTuyeckne OMOXUMHUYECKHUE ITHKIIBI . 7 -
4 Tema 9.buoperynsaTopsl. 6 -
5 Tema 10.I'opMOHBI 1 UX pOJIH B 0OOMEHE BEIIECTB. 10 -
6 Tema 11.TpaHcnopT u NOCTYIJICHHE BEIIECTB B 3 1
JKHUBBIX OpraHU3Max.
7 Tema 12. Bo3HMKHOBEHHE 1 pa3BUTHE KU3HH HA 6 -
3emuie.

8 Tema 13. CooO1ecTBa )KUBBIX OPTaHU3MOB. 7 1
9 Tema 14. buocdepa. UenoBek u oKpyxaroias cpea. 5 -
10 | Tema 15.IToBTOpEeHNE N3YYEHHOTO MaTepHaa. 5 -
HUTOI'O: 70 2




KasiennapHo-teMaTu4eckoe 3JIeKTUHBHOI0 Kypca
«bunoxumusa» B 10 kiacce

Ne Tema pa3jgesa, ypoka KoJu-Bo Hara Hara
n/n 4acoB (mJ1an) (paxT)
Beengenne 3 u.
1. [Ipeamer Ouoxumum. 1
2. OcCHOBHBIE METO/IbI OMOXUMUU 1
3. [TpakTuyeckas padora Nel «KauecTBeHHBIH aHAIN3 1

OpPraHu4€CKuX BCIICCTBY.

Tema 1. OcHOBHBIE M0JIOKEHUS] IUTOJIOTUM. XUMHUYECKHI COCTABKUBBIX OPraHNU3MoOB (8 1acoB).

4. OcHoBHbI€ NOJI0kKeHUs uTonoruu. cropus 1
OTKPBITHS KJICTKH.

5. Knerounas Teopus. 1

6. OOuuit utan crpoenust kineTku. [Ipokaprotudeckas 1
KJIETKA.

1. DykapuoTHdecKast KJIeTKa. 1

8. [TpakTrueckas pabota No2 «PaccmaTpuBanue KIETOK 1
OPTraHU3MOB I10J] MUKPOCKOTIOM).

9. CpaBHEHME CTPOEHUS KIIETOK IIPEICTaBUTENIEH 1
pa3HBIX IIAPCTB KUBBIX OPTAHU3MOB.

10. DneMeHTapHBIN XUMHYECKHI COCTaB KUBBIX 1
OpPTraHW3MOB.

11. PoJie BOIBI B )KU3HEAESITENLHOCTH KIIETKA 1

Tema 2. AMunokucjioTol u 6eaku ( 10 yacos).

12. AMUHOKHUCIIOTHI CTPOEHHUE M KJTacCuPHUKaIus 1

13. XUMHUYECKHE CBOMCTBA aMUHOKHCIIOT. JIabopaTopHBIi OTIBIT 1
«XHMMUYECKHE CBOMCTBA IIUIIHAY.

14, Crtpoenue 6enkoB. CTpyKTyphI Oerka. 1
Knaccuduxkarus 6enkos.

15. OU3NKO-XUMUYECKUE CBOMCTBA OETTKOB. XUMHUYECKUE 1
CBOMCTBa OEJIKOB.

16. [TpakTtuueckas padorta Ne3: «OmnpenencHue 1
MIEPBUYHOMN CTPYKTYPBI O€IIKa»

17 [IpakTnueckas pabora Ne4: «KadyecTBeHHBIE 1

PpCaKIuu Ha OeIKu»

18 OyHKIMU OENKOB. 1

19 Cunres Genka. 1

20 Pemenne 3amad mo MoneKyIsipHON OHOIOTHH 1

21 O0o611aromIee 3aHATHE [0 TeMe: BeaKku 1 aMUHOKUCIIOTEL. 1

Tema 3. ®epmenTthbl U BuTaMuHbI (13 yacos).

22. ®epMeHTHl. MexaHu3M ux JeiCcTBUS. 1
buomenunuHackoe 3HaueHne GepMEeHTOB.

23. Homenknatypa u knaccugpukanus pepMeHTOB. 1

24, Bnusaue Temneparypsl, pH, koHieHTpanuiipepMenTa u 1
cybcTpara Ha CKOPOCTh (DepMEHTATUBHBIX peaKIii

25. [Tpaktuyeckas padora Ne5 «/leiicTBue dpepmenta 1
KaTaJyiazbly.

26. Butamunsl. 1

27. XupopacTBOpuMbIE BUTAMUHBI: BUTAMUH A — 1
CTPOEHHUE U CBOWCTBA.

28. KauecTtBeHHble peakiiiy Ha BUTAMUH A 1

29 XupopactBopumble BUTaMuHbl: [l — cTpoeHue u 1

cBoiicTBa. KauecTBeHHbIE peakiuy Ha BUTAaMUH J{




30 Bonopacropumsie Buramunsl: C, PP. KauecTBeHHbIe 1
peakuuu Ha BuTamud C
31 BonopactBopuMble BUTAMUHBL: TpymIIbl B. 1
KauectBennsle peakunu Ha ButramuH PP, rpymnmsr By.
32 Butamunonoio6HbIe BelecTna. 1
33 [TpakTraeckas padota Ne6 «OnpenerieHne HATAIUS 1
BHTAMUHOBY.
34 3auet no Teme «DepMEeHThl U BUTAMUHBIY. 1
Tema 4. YraeBoanl ( 16 yacoB).
35. buomMenuurHCcKkoe 3HaUeHUE YriIeBOJI0B 1
36. Krnaccudukarus yriieBooB 1
37. I'moko3a. CtpocHue. 1
38. XUMHYeCcKHe CBOMCTBa MOHOCAXapuJI0B Ha IpUMepe 1
TJIFOKO3BI.
39. [Ipaktudeckas padora Ne7 «OOHapyxeHHe 1
MIPOJYKTOB JPOKKEBOTO COPAYKUBAHMS TJIFOKO3BIY.
40 Jlncaxapuipl: 1aKkTO3a, MaJbT03a U caxapo3a. 1
41 [TpakTrueckas pabota Ne§ «IIpoba mpoaykTOB Ha 1
HAIWYHE JIAKTO3Bl M MAIBTO3BD).
42 [Tonucaxapuapl: KpaxMaa W IIITUKOTEH. 1
43 OO6meH yrieBoJo0B B opranu3me. Hapymenue oomena 1
YTJIEBOJIOB.
44 I'muxonm3 nim 6poxenne. AHa3POOHBIN TIIMKOJIN3. 1
45 AnpoOHOe paciernieHue. 1
46 DOTOCHUHTE3 KaK MMPUMEP CUHTE3a YIIJICBOJIOB. 1
47 Ponb u pyHkmmm yrieBomos 1
48 3ayer 110 TeMe «YTIEBOIBIY. 1
Tema 5. Jlunuawi (20 yacos).
49, BuomMmenuumHackoe 3HaYeHUE JIUITUIOB 1
50 CtpykTypa u Kiaccuukays JUIUI0B 1
51 [Tpaktrueckast padota No9 «JIumuel 1 X CBOHCTBAY. 1
52 [IpocThie KUPBI — TPUTIIULIEPUIBI. XUMHYECCKUE 1
CBOWCTBA.
53 [IpakTrueckas padota Nel0 « OMbUICHHE KUPOBY. 1
54 [lepeBapuBaHKe 1 TPAHCIIOPT JIUITHIOB. 1
55 OOMeH JIUIUIOB. 1
56 Bocku. Ctpoenue u QyHKIUU. 1
57 Crepuipl U CTEPOJIBI. 1
58 dochounuibl © UX OMOJOTUYECKAS POJTb. 1
59 [Tpaktnyeckas padora Nell «KadyecTBeHHas peakuust 1
HAa JKEITYHbIE KUCIOTHD».
60 XKupoBast TkaHb. buoxumus atepockieposa. 1
611 Ponp mununos B opranusme. 1
62 3auer o TeMe «JIMmUaBD. 1
63 O060061u1enne 3HaHmi No TeMe «OpraHuyeckue 1
BEIECTBA: OCJIKHU, YTTIEBOIbI U TUTTUIBL.
64 TectupoBanue no Teme «OpraHuyecKye BEIecTBa: 1
OeNKH, yrIIeBOIbI U TUTTUIBL.
65-68 | IlonroroBka MpOEKTOB. 4
69-70 | 3amuTa NpOEKTOB. 2




KasennapHo-teMaTu4eckoe 3JIeKTUBHOI0 Kypca
«buoxumus» B 11 kiaacce

Ne Tema pa3sjaena, ypoka Koa-Bo Hara Hara
n/n 4acoB (mJ1an) (paxT)

Tema 6. HykieunoBbie kucjaoTsl ( 18 yacos).

1. Hyxknennosbie kucnotsl. icTopust OTKpBITHS U 1
M3YYCHHUE HYKIIEMHOBBIX KUCIOT. VX BHJIBI.

2. JIHK. buonoruueckoe 3HaueHHE 1

3. PHK. Bunst PHK. buonornueckoe 3nauenue 1

4. AT®. Ee posb B opranusme. 1

5-6 MatpuyHble peakiyy | pelyriIuKanus, 2
TPAHCKPHITIHS U TPAHCIISIITHSL.

7-8 Pemenue 3anau no reme: «buocunres 6enkay. 2

9 Mytarenes. @akTopbl MyTareHesa. 1

10. MyTtauuu 1 uX BUJIBI. 1

11 buoTtexHonorus ¥ reHHast NHXXEeHepUs 1

12. Ycnexu u nepcrneKkTUBbl B paclinppoBKe CTPYKTYpbl TeHOMA 1
OpraHu3MOB

13. [TpoexT «I'eHOM YeTmoBeKay. 1

14. HacnencrBennbie 3a00eBanus 1

15. KitonnpoBanue. [IpuHIMIBI 1 CTpAaTETHH MOJIEKYISIPHOTO 1
KJIIOHUPOBAHMUSI.

16. JIOCTIKEHHS ¥ TIEPCTIEKTUBBI MOJICKYIISIPHOM 1
OMOTEXHOJIOTHH.

17. O6006menue 3Hanmi Mo TeMe «HyKIIenHOBBIE KMCIIOTHI. 1
buorexHonorus».

18. TectupoBanue no teme «HykIIeMHOBBIE KUCIOTHI U UX 1
oOMen».

Tema 7. MeTabou3M 1 00MeH BellecTB (3 yaca).

19 MeTab0Jii3M yrieBOJ0B B )KMBBIX OpraHU3Max 1

20 MeTab0JM3M JMIUA0B B )KUBBIX OpraHU3Max 1

21 MeTabosii3M OEJIKOB M1 aMUHOKHUCIIOT B dKUBBIX OPraHU3Max 1

22. DHJEProHUYECKUe U K3eProHNYECKUEe PEaKIK B dKUBOI 1
KIICTKE

23. Pons AT® B 0OMeHE sHEpPrUH 1

24, MeTtabonuueckue myTH U CONPSHKEHHBIE peakluu 1

25. Opranuzanusi 1bIxaTeabHON e 1

26. I'nmukonus v ero BUIBI. 1

217. OxucnurensHoe GochopunupoBanue 1

28. CpaBHeHue npoueccoB (GochopuInpoBaHus 1

Tema 9.buoperyasropsi (6 4acos).

30 Knaccugukarus OuoperynsTopos 1

31 HelipomenuaTtopsl 1

32 BurtamuHbl kKak OMOPErynsTOpBl. 1

33 HapxoTrnueckas 3aBUCHIMOCTB, 0COOCHHOCTH TOSIBIICHUS 1
3aBHUCHMOCTHU

34 JlekapcTBa U KCEHOOMOTHKH 1

Tema 10.I'opMoHBI 1 HX poJsib B 00MeHe BemecTB (10 yacoB)

35. Knaccugukarus ropMoHOB. 1

36. B3anMocBs36 00OMEHOB BEIIECTB 1

37. YpoBHU perynsiuu oOMeHa BeliecTB 1

38. DKOJIOTr0— OMOXUMHUYECKUE B3aHMMOICHCTBHS 1




39. Toxcunbl pacTeHui 1

40 [InieBsle aTTPAKTAHThI U CTUMYJISITOPBI 1

41 XeMOperyasTopsl 1

42 AHTpOTIOTeHHBIE OMOAKTHBHBIE BENIECTBA. 1

43 DKojoruuecku 0e3onacHble CriocoObl BO3AEUCTBUS Ha 1
OpraHu3MBI.

44 3ansTie — urpa 1o Teme «I OpMOHBI U UX POJIb B OOMEHE 1
BEIIECTBY.

Tema 11.TpancnopT U NOCTYNJIeHHE BelIeCTB B ’KMBBIX Opranu3max (3 yaca)

45 [Toctyruienue Beniects B ki1eTky. Ocmoc. MonekyssipHbie 1
MEXaHU3MBI TPAHCIIOPTA.

46 Tpancnopt BaxHeux noHos. [Ipaktuyeckaspadbora Nel2 1
«Habnronenue nnazmonmsa u
JIETJIa3MOJIN3a B KJIETKAX.

47 AKTHBHBIN TPAHCIIOPT BEHIECTB

Tema 12. Bo3HUKHOBeHHE M pa3BUTHE )KH3HH HA 3emJie ( 6 yacoB).

48 ['unoTe3sl 1 TeOpUM BO3HUKHOBEHHUS )KU3HU Ha 1
3emute.

49 OCHOBHBIE 3Tanbl HEOPTaHUYECKOW HBOITIOLINH. 1

50. HavanbHble 3Tabl OpraHMuecKou 3BOTIOLHNH. 1

51 WcTopus 3emiin 1 METO/IbI €€ U3YyUEHUS. 1

52 CoBpeMeHHasi CuCTeMa OPraHndeCcKoOTO MHUpA. 1

53 UenoBek Kak 4acTh MPUPOJIBI K OOIIIECTBA. 1

Tema 13. Coob1ecTBa ;KUBBIX OpraHu3sMoB ( 7 4acoB).

54 Coo011ecTBa OPraHu3MOB: CTPYKTYPHI U CBSI3H. 1

55 DxocucTemMbl. KpyroBopoT BemecTs v MOTOK SHEPTIHH. 1

56 OCHOBHBIE MIOKA3aTENN SKOCUCTEM. 1

57 [TpupoaHbIe 1 aHTPOTIOTEHHBIE YKOCHCTEMBI. 1

58 [Tpaktrueckas padora Nel3 «CpaBHEHHE PUPOTHBIX 1
Y QaHTPOTIOT'€HHBIX SKOCUCTEM CBOEH MECTHOCTIY.

59 O06o00menre 3Hanmi 1Mo Teme: «BO3HUKHOBEHHE HPA3BUTHE 1
>km3HU Ha 3emite. CooOIIecTBa JKUBBIX
OpPraHU3MOBY.

60 3ader 1o Teme: «BO3HUKHOBEHHUE U Pa3BUTHE KU3HU 1
Ha 3emie. CooOmiecTBa >KUBBIX OPraHU3MOBY.

Tema 14. Buocdepa. Henoek u okpy:kawmas cpena ( 5 yacon).

61 buocdepa — xxuBasg 060104Kka 3eMiH. 1

62 3aKOHOMEPHOCTH CYIECTBOBAHUS OHOCHEPHI. 1

63 UYenoseuecTBo B Onochepe. 1

64 3arpsi3HEHUE OKPYKAKOIIEH CPEe/Ibl. 1

65 PanmonansHo€ MpUpPOAONIONB30BaHUE U YCTONYHMBOE 1
pa3BUTHE.

Tema 15.TloBTOpeHNE H3Y4eHHOr0 MaTepuaJa (5 yacoB)

66 BemecrBa kitetku. MetoOom3m. 1

67 PaGota Haj nmpoekTom 1

68 3amura IpoeKTOB . 1




Pexomenayemast 1utepatypa

1.T".A. CmupHOBa. OcHoBbI OuoxuMEH, 1970.

2.buoxumus Yuebnuk mop penakiueit H.H. Slkosnesa, 1974.
3.10.b ®wnmnmnosuy. YnpaxxHeHus U 3a7a4u no onoxumun, 1976.
4.Bb.1. 36apckuii. buoxumus, 1966.

5.JLIO. Anmun6eposa. 3anumarenbHas xumus, 1999.

6.J1.C. Camun. YBiekareabHas xumus, 1978.

7.9. I'pacce, X. Baiicmanrens. XuMus i1 T110003HaTeNbHBIX, 1985

8.I'.b. lllynpnmH. XUMHS 17151 BCEX: OCHOBHBIEC IOHATHS U TIpocTeiine onbIThl, 1987.

9. MHoroo0pa3ue cBoicTB OenkoB.// Xumus B mkoje Ne 2, ctp. 44, 1999.

10. T.A. Cmonmna, H.B. BacunbseBa u ap. Ilpaktudeckue paboThl IO OPraHUYECKON XUMHH (MaJTbIid
npakTukym), 1986.

11. 1O.b. ®ununmosny, T.A. Eroposa , I'.A. CeBactesinoBa. [Ipaktukym mo obmieit omoxumun, 1975.
12. KpyXKH 110 XMMHH B TIKOJI€E, cocTaBuTenb A.Ockuna u np. 1978.

13. A. Jleannmxep. OcHoBel Onoxumun: B 3-x romax. T. 1-3, M.: Mup, 1985.

14. 10.b. ®mwmmnmosn4. OcHoBEI Onoxumun, ¢. 503, M.: Beicmras mikoia, 1985.

15. 1O.b. ®unummosuy, T.A. Eroposa, I'.A. CeBactesHoBa. [IpakTrkyMm mo oomiei onoxumuw, c. 318,
M., 1982.

16. Buoxumusi. Y4eOHUK 11 HHCTUTYTOB (u3ndeckord KyibTyphl. [lox pen. H.H. Sxosnesa. Uz, 2-e,
WCIp. U JI01L., C. 344, M., “@uskynbrypa u cnopt”’, 1974.

17. buoxumust. / Tlox pen. B.B. Menbmukosa, H.11. Bonkosa. M., 1986.

18. K. Jloy. Bce o Butamunax. M., 1995.

19. P. Mappu, /1. I'pennep, I1. Metic, A. Poayamn. buoxumus yenoseka, 1. 1-2, M., 1993.

20. A.A. TlokpoBckuii. Poirs OMoXuMuu B pa3BUTHH HAyKH O nuTanuu. M., 1974,

21. JI. Crpaiiep. buoxumusi, T. 1-3, M., 1984.

22. A.E. CtpoeB. buonornueckas xumusi, M., 1986.
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