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HHOACHUTEJBHAA 3AIINCKA

Hacrosimas paboyast nmporpamma 1o OMoJoruu pa3padoTaHa Kak HOPMaTHBHO-TIPAaBOBOW JOKYMEHT JIJIst
OpraHu3aluy yueOHoro npouecca B 9 kjlacce MyHULIMIAIBHOIO 00111€00pa30BaTEIbHOTO YUPEKIECHUS.
CopneprxaTenbHBIN CTAaTYC MporpamMmbl — 0a3zoBast. OHaA ONpEneNseT MUHUMALbHBIU 00beM CONEPIKAHUS
Kypca OMOJIOTMM JJII OCHOBHOW IIKOJBI M TpeIHa3HadyeHa aisa peanusanuu TpedoBanuii ®I'OC BTOporo
MOKOJICHUS K YCIOBUSM H pe3yibTaTy 00pa3oBaHusi 00y4aromuXcss OCHOBHON IIKOJIBI 10 OMOJIOTHH COTJIACHO
yaeonomy iany MbBOY COIII c.Kok-Xaak.
B ocHOBe mporpaMMbl JeKaT CIEAYIOIIME 3aKOHOJATEIbHBIE AaKThl M HOPMAaTHBHO-TIPABOBBIE
JOKYMEHTBI:
e 3akoH PD «O06 obpazoBanum» ot 10.07.1992r Ne3266-1
e [IIpuxa3z MunucrepctBa ob6pazoBanust u Hayku PD ot 17.12.2010r Nel897 o6 yrBepxkaeHHH
@enepansHoro  ['ocymapcrBennoro OoOpazoBarensHoro Crangapra OcHoBHOro OO6mero
O6pazoBanus
e [Iporpamma ocHoBHOro o0uiero oopasosanus. buonorus. 5-9 knacesl, k YMK B.B. ITaceunuka
/coct. I M.INanpaseBa. — M.: [Ipoda, 2015. (CtanaapTsl BTOPOTO MOKOJICHHS).

Hannas pabouas nmporpamma 1o Ouonoruu — 9 kiacc. «buonorus. BBegenne B o0IIyr0 OHOIOTHION
MIOCTPOEHA Ha OCHOBE (PYyHJIaMEHTAIILHOTO S7pa COAEepP KaHUsI OCHOBHOTO 00I1ero 00pa3oBanus, TpeOOBaHUI
K pe3ylnbTaraM OCBOEHHS OCHOBHOW 00pa3oBaTEIbHOM IPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHus,
TpeOOBaHUN K CTPYKTYpe OCHOBHOW 00pa3oBaTeNbHONl Nporpammsbl, MpomnucaHHeix B DenepaibHOM
rOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHJApTe OCHOBHOTO oOmiero oOpas3oBaHus, a Takke Konnemmmun
JTyXOBHO-HPABCTBEHHOTO pPa3BUTHS U BOCMUTAHUS TpaxaaHuHa Poccun. B Hell Takke y4HUTHIBAIOTCS
OCHOBHBIE UJIEU U MOJOKEHHSI IPOrpaMMbl pa3BUTHUS U (POPMUPOBAHUS YHUBEPCAIbHBIX YUEOHBIX E€HCTBUI
oOyyaromuxcs A o0uiero oopazoBaHMs, COOIOAAETCS MPEEMCTBEHHOCTh C MPUMEPHBIMU MPOTrpaMMaMU
HayaJIbHOTO OOpa30BaHMsI M aBTOPCKOW paboueil mporpammoi (coctaButens I'. M. [lampaseBa, u3a-Bo
Hpoda, 2015 r. k YMK nog. pen. npodeccopa, nrokropa nej. Hayk B.B.[laceunuka).

[IpencraBnenHas pabGodas MporpaMMa COOTBETCTBYET aBTOPCKOM MporpaMme OCHOBHOI'O OOMIEro
obpazoBanus no Ouosorun nojx pea. B.B. Ilaceunuka. Cpok peanuzanuu mporpamMmbl yaeOHOrO mpeaMera
«buomnorus» 9 Kace — oMH YIeOHBIH TO/T.

B cBsa3u ¢ OGonpmM 00beMOM HM3ydaeMOro Marepuaia pabodas mporpaMma MpeaycMaTpUBaeT
HEKOTOpbIE M3MEHEHHUS. YBEINYEHO KOJIMYECTBO YacOB Ha M3y4deHHE TeMbl «BO3HMKHOBEHHE M pa3BUTHE
KHU3HW» (8 yacoB) 3a CUET COKpAILEHHUsS YacOB Ha U3y4eHHE TeMbl « DKOCHCTEMHBIN yPOBEHBY», TaK KaK 3TOT
MaTepuai YaCTUYHO M3YyYaeTcs B MpeAbIAYIINX pa3jiernax, a Tak ke B 6 u 7 kiaccax B Kypcax «boranukay,
«KusotHble». KonuuecTBo uacoB Ha u3ydyeHue teM «llomynsannoHHO-BUIOBOW ypoBeHb», «buochepHslii
YPOBEHB» COKpAIIEHO, TaK KaK aBTOpPCKas MporpaMMa paccurntana Ha 35 yueOHbix Heaenb (70 gacoB), a B 9
Kjacce Toibko 34 yueOHble Henenu (68 uvacoB). DTOT MaTepuall YaCTHYHO H3Y4YaeTcs B HPEAbLAYIIUX
pasnmenax, a Tak ke B Kypcax «boranmka» (6 kmacc), «Kuotneie» (7 kmacc). I3mMeHeHus:, BHECEHHBIE B
pabouyio mporpammy, TakXe KacaloTCsl TEMaTHKH 3KCKYpCUH M J1JabOpaTOpHBIX padOT, OpHEHTHPOBAHHBIX
Ha KpaeBeIUYECKU KOMITOHEHT.

B nmporpamme ocobGoe BHUMaHHME YIEIEHO COJEPXKAHHMIO, CHOCOOCTBYOLIEMY (HOPMUPOBAHHIO
COBPEMEHHOM e€CTECTBEHHOHAaYyUYHOH KapTHHBI MHpa, MOKAa3aHO MPAaKTHYECKOe MPUMEHEHNE OMOIOTHYECKUX
3HaHuil. M3yueHwe OuosOrMU 1O MpeyaraeMoil mporpamMme MpearnoyiaraeT BeleHHe (EHOTOrMYECKUX
HaOJIIO/IEHUH, ONBITHUYECKOW W MpaKTHUecKON paboThl. JIJis TMOHMMAHHS YYalIUMHCS CYIIHOCTH
OMOJIOTUYECKUX SBJICHUH B MpOrpaMMy BBEICHBI JIaOOpaTOpHbIE pPabOThI, IKCKYPCHM, IEMOHCTpaIUu
OTIBITOB, MTPOBe/IeHNE HaOM0IeHul. Bee 3To gaeT BO3MOXKHOCTH HaIllpaBJIEHHO BO3AEMCTBOBATH HA JIMYHOCTD
yyamierocsi: TpPEHUPOBAaTh IaMsATh, pa3BUBaTh HAOMIOJATEIBHOCTb, MBIIUICHHE, O0OydYaTh NpUEMaM
CaMOCTOSITENIbHOM Y4eOHOI AedaTeTbHOCTH, COCOOCTBOBATh Pa3BUTHIO JIFOOO3HATENILHOCTH M MHTEpeca K
IIpEeIMETY.

Ieu 6MOJOTHYECKOTr0 00PA30BAHMSA B OCHOBHOW IIKOJIe YOPMYIHPYIOTCS Ha HECKOJIBKHUX YPOBHSX:
r7100aJIbHOM, METapPEIMETHOM, JINYHOCTHOM U MTPEIMETHOM, a TaKKe Ha ypOBHE TPeOOBAHUM K pe3ysibTaTaM
OCBOEGHUSI COJICPIKAaHUS MPEAMETHBIX mporpamm. ['modanbHbIe 11e1H OMOIOTUYECKOTO O0PA30BAHHUS SIBIISTFOTCS




O6H.[I/IMI/I JJIA 0CHOBHOI71 )41 CTapI_Heﬁ IIIKOJIBI. OHI/I OHpe,Z[GJ'I}IIOTCSI COIIMAJIBHBIMH Tp€6OBaHI/ISIMI/I H BKJIKOYAKOT
B ceOs:

. CONMAIM3AIUI0 00yJYaeMbIX KaK BXOXICHHE B MHP KYyJIbTYpbl W COIMAJIBHBIX OTHOIICHUH,
o0ecrieunBaroIee BKIOYCHUE YYAIIUXCS B Ty WM HHYIO TPYIIY HIU OOIIHOCTh — HOCHTEISI €€ HOPM,
IIEHHOCTEH, 0CBaNBAEMBIX B ITPOIIECCE 3HAKOMCTBA C MUPOM KHBOU MTPUPOJIBI;

. npuodIIeHre K MMO3HABATEIBHON KYJIbTYpe KaK CHCTEME IO3HABaTEJIbHBIX (HAYYHBIX) IICHHOCTEH,
HaKOIUICHHBIX 00IIIECTBOM B cpepe OMOIOTHIECKON HAyKH.

buonornueckoe O6p330BaHI/IC IIpU3BAHO 00ecIeynTh:

® OpPHEHTAIMIO B CUCTEME MOPAJIbHBIX HOPM U IIEHHOCTEH: NMPHU3HAHHE BBICOKOH IIEHHOCTH >KU3HHU BO
BCEX MPOSBICHHUAX, 3/I0POBbS CBOETO M APYIHX JIIOJCH; SKOJOTHYECKOE CO3HAHWE M BOCIUTAHHE
J00BU K IPUPOJIE;

® pa3BUTHE I[O3HABATEIbHBIX MOTHBOB, HANpPABICHHBIX Ha IIOJyYEHHWE HOBOTO 3HAHHMSA O >KUBOH
IpUpoOJie, NMO3HABATEIbHBIX KAueCTB JIMYHOCTH, CBSI3AHHBIX C YCBOCHHUEM OCHOB HAYYHBIX 3HAHHM,
OBJIA/ICHUEM METOJIAMH UCCIIETOBAHMSI TPUPOIbI, POPMHUPOBAHUEM MHTEIUICKTYAbHBIX YMEHUN;

e OBJajJeHHe KIIOYEBBIMA KOMIIETCHTHOCTSMH: Y4eOHO-IIO3HABATEIbHBIMU, HH()OPMAIMOHHBIMH,
[IEHHOCTHO-CMBICIIOBBIMH, KOMMYHUKATHBHBIMH;

e ¢opMupoBanue Yy O0Oy4yaroIMXCsl IT03HABATENILHOM KyJIBTYpbl, OCBaMBacMOH B IIpolecce
MO3HABATEIBHON JEATETHLHOCTH, U JCTETHYECKOW KYJIBTYPHl KaK CHOCOOHOCTH K SMOLMOHAIBHO-
[EHHOCTHOMY OTHOIICHHIO K 00BEKTaM KHBOI MPUPOJIBL.

Ot6op comepkaHHsi B MpOrpaMMme TMPOBEACH C YYETOM KYJIbTYpOCOOOpa3HOro IMOAX0la, B
COOTBETCTBHUM C KOTOPHIM Y4YalllMecsl MOJKHBI OCBOUTH COJAEpKaHHME, 3HAUMMOe Uil (HOPMHUPOBAHUS
[IO3HABATEIIbHOW, HPABCTBEHHOM M OCTETHUYECKOM KYJIbTYPBl, COXPAHEHHUS OKPYKAIOIIEr0 Cpeabl U
COOCTBEHHOTO 3/10pOBbsI, AJIs1 TOBCEHEBHOM JKU3HU U IPAKTHUECKOH 1€ATEIbHOCTH.

[Toctpoenue yueOHOTO coaepkanus Kypca Ouonoruu cormacHo YMK moxa .pen. B.B.Ilaceunmka
OCYILIECTBIISIETCSl  MOCJIEOBATEIbHO JIOTUKE OT OOHIero K YacTHOMY C Yy4YeTOM pealu3aluu
BHYTPUIIPEIMETHBIX M MEXKIIPEAMETHBIX CBs3eld. B OCHOBY IIOJ0KEHO B3aUMOJIEHCTBUE HAYYHOTIO,
T'YMAHUCTHUYECKOT0, AKCHOJIOTMYECKOT0, KYJIbTYPOJOTHYECKOr0, JUYHOCTHO-AEATEIbHOCTHOTO, HCTOPHKO-
pOOJIEMHOT0, UHTETPATUBHOTO, KOMIIETEHTHOCTHOT'O MO/IXO/IOB.

CognepkaHrie Kypca HampaBlieHO Ha (OPMHUpPOBAHHWE YHHBEPCAIBHBIX YUYEOHBIX JEHCTBUMA,
o0ecreynBaoIUX pa3BUTHE MO3HABATENBbHBIX M KOMMYHUKATHUBHBIX KauecTB JHYHOCTH. OOywaromuecs
BKJIFOYAIOTCA B TPOEKTHYK) M HCCIENOBATEIBCKYIO IESATEIbHOCTb, OCHOBY KOTOPOM COCTABISIOT TaKHE
y4ueOHbIe JEUCTBUS, KaK. YMEHHUS BHJETh MPOOJIEMBI, CTaBUTh BOMPOCHI, KIacCU(PUIMPOBATh, HAOIIOIATh,
MPOBOAUTH Y4eOHBbIE SKCIEPUMEHTHI, JeNlaTh BBIBOJbI, OOBSCHSTH, NOKa3bIBaTh, 3alIMIIATh CBOM HJIEH,
JaBaTh OIPENEIICHUS IOHATHUAM, CTPYKTYPUPOBATh U Jp. Y4Yalluecs BKIIOYAIOTCS B KOMMYHUKATHBHYIO
yueOHYI0 AesTeNbHOCTb, TJ€ MPeodsiajaloT TakKue €€ BUIbl, KaK: YMEHHE MOJHO U TOYHO BBIPaXKaTh CBOU
MBICJIM, apTyMEHTHpPOBAaTh CBOIO TOYKY 3peHHus, paboTaTb B TIpyIIe, MNPEACTaBIATh U COOOIIATh
nH(OpPMaLIMIO B YCTHON U MUChbMEHHOU ¢opMe, BCTynaTh B IUajior U T.A. JlaHHas AeSITeIbHOCTh CBSI3aHA C
BHEYPOUHOH JACATEIBHOCTBIO yYaIUXCSl.



MECTO YYEBHOI'O IIPEJMETA, KYPCA B YYEBHOM IIJIAHE

VYuebubiit npeamer «buonorusy sBIseTCs 005S3aTENBHON YacThIO €CTECTBEHHOHAYYHBIX HPEIMETOB,
3asdBJICHHBIX Kak 0a3oBble B (enepanbHoi yacT bYIla m B yueGHOM 1uiaHe Jir0o60ro oOpa3oBaTeNbHOIO
yupexaenus. [IpumepHas nmporpaMma 1o OHOJOTHUHU Ui OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBlICHA U3
pacuera 4acoB, YKa3aHHbIX B 0a3UCHOM yueOHOM IulaHe ¢ ydyetroM 25% BpeMeHH, OTBOJUMOIO Ha
BapUaTUBHYIO YacTh IMPOrpaMMBI, COJEp)KaHHE KOTOpoil (opMupyercs aBTopaMu pabouuX HpPOTPaMM.
Hacrosimmas paGodas mporpamma mo Ouosnoruu Juist 9 Kijacca COXpaHseT COAEp)KaTeNIbHbI MHHHUMYM
IIPUMEPHON IIPOrpaMMBbl, COCTABJICHA HAa OCHOBE COZEpKaHUs aBTOpPCKoM nporpammbel YMK «Beprukaib»
non. pex .B.B. [Taceunuka. Ha ocBoeHne nporpaMMbl OTBOJUTCSA 2 yaca B HEJIEINI0, B Toj1 — 68 yacos.

B coorBerctBunm ¢ bVYIlom kypcy Ouoiorum Ha CTYNEHH OCHOBHOTO 00IIero o0pa3oBaHus
IPEJIIECTBYET KypC OKpPY’KAIOIIEro MUpPA, BKIIOYAIOIIUN MHTETPUPOBAHHbIE CBEIEHUS U3 KypCcOB (U3HUKH,
XMMHUHU, OMOJIOTHH, acTpOHOMHUH, reorpaduu. I1o OoTHOmEHHIO K Kypcy OMOJIOTMH JTAHHBIH KypC SIBISETCS
IIPONEEBTUUECKUM, B XOJE€ OCBOEHHUS €ro COJAEpXaHHUA y ydalluxcs (OpMUPYIOTCS 3JIEMEHTapHbIe
IIPEJICTABICHUSI O PACTEHUSX, )KUBOTHBIX, FPH0OaX U OAKTEPUAX, UX MHOTOOOpa31H, POJIU B IPUPOJIE U KU3HU
4eJI0BEKA.

[ToMuMO 3TOrO, B KypCce€ OKPY’KAIOIIET0 MHpa pacCMaTpPUBAETCS Psif NOHATUN, MHTETPATUBHBIX I10
CBOEH CYIIHOCTH M 3HAUMMBIX JUIs MOCJEAYIOIEro M3y4eHHUs] CUCTEMaTHYecKOro Kypca OMOJIOrMM: Tela U
BEILIECTBA, HEOPraHWYECKHE M OPraHWYECKHE BEIECTBA, arperaTHble COCTOSIHUS BEIIECTBA, HCIIAPEHUE,
noysa u Jp. Onupasch Ha 3TU MOHATHUSA, YUYUTEIb OMOJIOIMU MOXKET 00Jiee MOJHO U TOYHO C HAyYHOU TOUKU
3peHHsI PAaCKPHIBaTh (HU3UKO-XUMHUECKHE OCHOBBI OMOJIOTHUECKUX IPOLECCOB M SIBICHHMA, M3Y4aeMbIX B
OCHOBHOM 1IKOJIE (TUTaHKE, IbIXaHHe, OOMEH

B cBoro ouepens, comaepxaHue Kypca OHOJOTHM B OCHOBHOM IIKOJIE, BKJIFOYAIOIIEE CBEIACHUS O
MHOTr000pa3uy OpraHu3MoB, OMOJIOTHYECKON IPUPOIE U COLUATBHOM CYIIHOCTH Y€JIO0BEKa, CIIY’)KUT OCHOBOM
JUTSL U3y4YeHUs O0IUX OMOJIOTHYECKUX 3aKOHOMEPHOCTEH, TEOPHUH, 3aKOHOB, TUIIOTE3 B CTAPIICH IIKOJIE, T1e
0co00e 3HaYeHHe MPUOOPETAIOT MUPOBO33PEHUYECKHE, TEOPETUUECKHUE TIOHATHSL.

Taxum o6pa3oM, coaepkaHue Kypca B OCHOBHOM ILIKOJIE MPEICTaBIseT cO00 Ba)KHOE HEOTHEMIIEMOE
3BEHO B CHCTEME HENPEPBIBHOTO OMOJOTHMUECKOro 00pa3oBaHus, SIBIAIONIEECS OCHOBOM /IS MOCIEAYIOIIeH
YpOBHEBOI1 U npoduiibHON U depeHranmm.



JUYHOCTHBIE, METAITPEJIMETHBIE U ITPEJIMETHBIE PE3YJ/IbTATbHI
OCBOEHMSA YYEBHOT'O ITIPEJIMETA BUOJIOT'UA, KYPCA «BBEAEHHUE B OBLIYIO
BHOJIOI'UIO»

JleATenbHOCTh 00Pa30BATEILHOTO YUPEXKICHUS B 00ydeHHH OUOJIOTHH JTOJDKHA OBITh HAMpaBiicHa Ha
JOCTIOKEHUE 00YUYAIOIIMMUCS CIACAYIOIUX JJAYHOCTHBIX Pe3yJIbTATOB:
1) 3HaHWE OCHOBHBIX MPHUHIIKIIOB U MPABHJI OTHOLICHHUS K JKUBOH MPHUPOJIE, OCHOB 3I0pPOBOT0 00pa3a KU3HH
1 3JI0pPOBBhE-COEPETAIONTNX TEXHOIOTHIA,
2) peanu3anus YCTaHOBOK 3710pOBOr0 00pasa )KU3HH;
3) chopMUPOBAHHOCTH MO3HABATEIHLHBIX HHTEPECOB U MOTUBOB, HATIPABIICHHBIX HA U3YYCHHUE KUBOU
MPUPOJIbI, MHTEIICKTYaIbHBIX YMEHUH (JI0Ka3bIBaTh, CTPOMTh PACCYKIACHUS, aHATM3UPOBATh, CPABHUBATD,
J€J1aTh BBIBOABI 1 I[p), I9CTETUYCCKOTI'O OTHOIICHUA K ) KUBbIM O6'beKTaM.

MeTtanpeaMeTHBIMH Pe3yJIbTATAMM OCBOCHUS BHITYCKHUKAMU OCHOBHOM IIKOJIBI TPOTPAMMBI I10
OMOJIOTUY SIBIISIOTCS:

1) oBylaieHNE COCTABIISIFOIIMMHU UCCIIEI0BATENBLCKON U MPOEKTHON JESITEIbHOCTH, BKIIIOUAsi YMEHUS BUJETh
pobJeMy, CTaBUTh BOIIPOCHI, BBIIBUIaTh THIIOTE3bI, JaBaTh ONPEAEICHUs NOHATUAM, KlIacCu(UIUPOBATh,
HaOJI0AaTh, MPOBOANTH SKCIIEPUMEHTHI, JIeIaTh BBIBOJBI U 3aKIIIOYECHUS, CTPYKTYPHPOBATh MaTepHall,
OOBSICHATB, 10Ka3bIBATh, 3AlLIUIIATH CBOU HJIEH;

2) ymenue paboTaTh C pa3HBIMH HCTOYHHKAMH OHOJIOTHYEC-KOH MH(OpMAIHH: HaXOAUTh OMOJIOTHUECKYIO
MH(OPMALIHIO B PA3JIMYHBIX HCTOUHUKAX (TeKCcTe yueOHMKA, HAyYHO-IIOMYJIIPHOM JIUTEepaType,
OMOJIOTUYECKUX CIIOBAPSIX M CIIPABOYHUKAX ), AHATH3UPOBATH U OLEHUBATH HH(POPMAIUIO, TPEOOPA30BHIBATH
MHGpOpMaLHIO U3 OJHON (GOPMBI B IPYTYIO;

3) ciocOOHOCTH BBIOMPATH LIEIEBBIE M CMBICIIOBbIE YCTAHOBKH B CBOUX JIEUCTBUSAX U MOCTYIKAX MO
OTHOIICHMIO K KUBOW MPUPOJIE, 3A0POBBIO CBOEMY U OKPYXKAIOIIUX;

4) ymeHue aZileKBaTHO UCII0JIb30BaTh PeUeBbIe CPEACTBA ISl TMCKYCCUHU U apryMEHTAllUK CBOEH MO3UInH,
CpaBHUBATh pa3Hble TOUKH 3pEHMsI, ApTYMEHTHPOBATH CBOIO TOUKY 3PEHUS, OTCTAauBaTh CBOIO MO3UIHIO.

HpeIlMeTHbIMI/I pe3yjdabTaTaMi OCBOCHHS BBIITYCKHUKaMHU OCHOBHOM IIKOJIBI IporpamMmsal 1o OnoNorun
SABJIAKOTCA:

1. B no3HaBarenbHOU (MHTEIUIEKTYaIbHOMN) cdepe:

* BBIJICJIEHUE CYIIIECTBEHHBIX MPU3HAKOB OMOJIOTHYECKUX O0BEKTOB (OTINYUTENBHBIX MPU3HAKOB YKUBBIX
OpPraHMU3MOB; KJIETOK U OPraHU3MOB PacTE€HUH, )KUBOTHBIX, TPUOOB 1 OaKTEpHil; OpraHu3Ma 4eloBeKa; BUJIOB,
sKOcUCTeM; Orocgepbl) U mpolieccoB (0OMEH BEIIECTB U MIPEeBpallleHHe YHEPT U, TUTaHUE, AbIXaHUE,
BbIJIEJICHUE, TPAHCIIOPT BELIECTB, POCT, Pa3BUTHE, PA3MHOKEHUE, PETYIISIUS )KU3HEAECATEIbHOCTH
OpraHu3Ma; KpyroBopoT BEIIECTB U MPEBPAIICHUE YHEPTUU B DKOCUCTEMAX );

* IPUBEACHHE JJOKA3aTENIbCTB (apryMeHTaIUsl) POJICTBA YETIOBEKA C MIEKONMUTAIOIIMMHU KUBOTHBIMU;
B3alMOCBS3H Y€JI0BEKAa U OKPYXKAIOLIEH Cpeibl; 3aBUCUMOCTH 3/10pPOBbs YENIOBEKA OT COCTOSHUSA

OKPY KaIOIel Cpebl; HEOOXOIUMOCTH 3alTUThI OKPY>KAFOIIECH Cpe/Ibl; COOI0ICHUS MEP TPO(PIITAKTUKH
3a005IeBaHUM, BBI3BIBAEMBIX PACTCHUSMH, )KUBOTHBIMH, OaKTEPUSIMH, TPUOaAMH U BUPyCaMH, TPaBMaTHU3Ma,
crpeccoB, BUU-nH(b ek, BpeTHBIX MPUBBIYECK, HAPYIIEHUS OCAHKH, 3pEHHS, CITyXa, HH()EKIIMOHHBIX U
MPOCTY/AHBIX 3a00JI€BaHUi;

* KJlaccu(uKanus — onpeaesaeHue NPUHAAIS)KHOCTH OMOJIOTHYECKUX 00BEKTOB K OIpe/IeIeHHON
CHUCTEMaTUYECKOU TPyMIIE;

* 00BsICHEHHE PO OMOJIOTHH B IPAKTUYECKOM EATETLHOCTH JIFOIeH; MecTa M POJIHM YelloBeKa B IPUPO/IC;
POJICTBA, OOIIHOCTH MPOUCXOKICHHS U SBOJIIOIIMH PACTEHUN U )KUBOTHBIX (Ha IPUMEPE COMOCTABICHUS
OTJENBHBIX TPYIIN); POIU Pa3IMIHBIX OPTaHU3MOB B )KH3HU UEIOBEKA; 3HAUCHUST OMOJIOTHIECKOTO
pa3zHooOpasus A coxpaHeHus: ouocepbl; MEXaHU3MOB HACIEICTBEHHOCTH U U3MEHYUBOCTH, MPOSIBICHUS
HACJIeICTBEHHBIX 3a00JIeBaHUH y YeI0BeKa, BUI000Pa30BaHUs U PUCTIOCOOIEHHOCTH;

* pa3jaMyueHue Ha TaOIMIax YacTeil U OpraHoU0B KJIETKH, OPTaHOB U CUCTEM OPTaHOB YEJIOBEKa; Ha )KUBBIX
00BEKTaxX U TaOIUIIAX OPraHOB IIBETKOBOTO PACTEHUs, OPTAHOB U CHCTEM OPTaHOB KHUBOTHBIX, PACTCHUN




Pa3HBIX OTJIENIOB, )KUBOTHBIX OT/IEIBHBIX TUIIOB U KJIACCOB; HanOOJIee pacCpPOCTPAHEHHBIX PACTEHUH U
JOMAIIHUX XKUBOTHBIX; ChETOOHBIX U SAOBUTHIX IPUOOB; ONMACHBIX VISl YEIOBEKA PACTEHUH U )KUBOTHBIX;

* CpaBHEHHUE OMOJOTMUYECKUX OOBEKTOB U MPOLIECCOB, YMEHHUE JIEaTh BBIBOBI M YMO3AKIIIOUCHUSI HA OCHOBE
CPaBHEHHS,

* BBISIBJIGHUE U3MEHYMBOCTH OPTaHW3MOB; IIPUCIIOCOOJICHUH OPraHU3MOB K Cpesie OOMTaHuUs; THIIOB
B3aUMOJICHCTBUS Pa3HBIX BUIOB B 3KOCUCTEME; B3aUMOCBA3EH MEXKIY OCOOEHHOCTSIMHU CTPOCHUS KIIETOK,
TKaHel, OpraHoOB, CUCTEM OPTaHOB U UX (DYHKIHSIMU;

* OBJIaZICHUE METO/IaMi OMOJIOTHYECKOM HayKU: HAOII0ACHNE U ONMCAaHUE OMOIOIHYECKHX 0OBEKTOB U
MPOIIECCOB; IOCTAHOBKA OMOJIOTHYECKUX HKCIIEPUMEHTOB M OOBSICHEHHE UX PE3yJIbTaTOB.

2. B ICHHOCTHO-OpHEHTAIMOHHOU cdepe:

* 3HAaHKE OCHOBHBIX ITPABHUII ITOBEJACHUS B MPUPOJIC U OCHOB 3I0POBOr0 00pa3a KU3HU;

* aHAJIM3 U OIIEHKA MOCIIEJACTBHIA IS TEIILHOCTH YEJIOBEKA B IIPUPO/IC, BIUSHUSA (PaKTOPOB PHCKA HA 3I0POBLE
yeoBeKa.

3. B cepe TpyI0BOH ACATCIBLHOCTH:

* 3HaHWE U COOJII0ICHHE TTPaBUJI PaOOThI B KaOMHETE OMOJIOTHH;

* coOIroIeHNEe MPaBHII pabOTHI C OMOJIOTHYECKUMH TPUOOpPAMH U HHCTPYMEHTaMH (TIpenapoBaIbHbIC UIJIHI,
CKAJIBIICIIH, JIYITbI, MUKPOCKOTIBI ).

4. B cihepe buznyueckoi 1eITEIbHOCTH:

* OCBOCHHE ITPHEMOB OKa3aHHUs IIEPBOM MTOMOIIH IIPH OTPABJICHUH SAOBUTHIMH IPHOAMU, PACTCHHUSIMH,
YKyCax »KHBOTHBIX, IPOCTYIHBIX 3a00JICBAaHUSIX, 0’)KOTAaX, 0OMOPOKEHUSIX, TPABMaX, CIIACCHUHU yTOTAIOIIETO;
palroHaIBFHON OpPraHU3alMK TPY/a U OTJbIXA, BEIPAIMBAHUS U PA3MHOKECHUS KYJIbTYPHBIX PACTCHUH U
JOMAalTHUX XUBOTHBIX, yX0J1a 32 HUMU; IIPOBEICHUS HAOJIFOICHUH 32 COCTOSTHUEM COOCTBEHHOT'O OpTaHU3Ma.
5. B acTeTnueckoii cdepe:

* OBJIQJICHUE YMEHUEM OIICHUBAThH C ICTETUYCCKON TOUKH 3PESHUS O0BEKTHI JKUBOH MPUPOJIBL.




OCHOBHOE COJAEPKAHUE YYEBHOI'O KYPCA

Buosiorus. Beenenue B 0011y10 0H0JIOTHIO
9 kJacc
(68 yacoB, 2 yaca B HeJ1€JII0)

Beenenne (3 uaca)
buonorus Hayka o )xuBo# npupoe. 3HaueHUEe OMOJOTHYECKUX 3HAHWI B COBpeMEHHOM )u3HH. [Ipodeccun,
CBsi3aHHBIE ¢ Ononorueil. MeTozp! uccienoBanus ouonoruu. [loustue «xku3Hb». COBpeMEHHBIE HAYYHbIC
MPEACTABJICHUS O CYIIHOCTH KU3HU. CBOMCTBA XKUBOI0. Y POBHHU OpraHU3alUU KUBOU IPUPOLBL.
Jemoncmpayusu
[TopTpeThbl yueHbIX, BHECIINX 3HAYUTENbHBIN BKJIa]] B pa3BUTHE OMOJIOTUYECKOM HAYKH.
IlIpeomemmnuie pesynomamol
Yyawuecs donocnol sHame:
— CBOMCTBA KHBOTO;
— METO/IbI UCCIIEI0BAHUS OUOJIOTHH;
— 3Ha4YeHHE OMOJIOTUYECKUX 3HAHUI B COBPEMEHHOM KU3HU.
Yuawuecs oonscnvl umems npeocmasnenue:
— 0 OMOJIOTHH, KaK HayKe O )KUBOI MPHUPO/IE;
— o npodeccusix, CBI3aHHBIX ¢ OMOTIOTHE;
— 00 ypOBHEBOH OpraHu3aly KUBOM NPUPOIBIL.

Paznen 1. MoJiekyJisipublii ypoBeHb (/0 uacos)

OO01as xapakTepucTUKa MOJIEKYJISIPHOTO YPOBHS OpraHu3anuu KuBoro. Coctas, cTpoeHHE U (YHKIIUU
OpPraHUYECKUX BEIIECTB, BXOSIIIMX B COCTAB )KHBOTO: YTIICBOJIbI, TUIHUIBI, OCITKH, HYKJICHHOBBIE KUCITOTHI,
AT® u npyrue opraHuueckre coeMHeHus. buonornyeckue katanuzaropsl. Bupycs.
Hemoncmpavyusn

CxeMBbI CTpOEHUST MOJIEKYJT XUMHUECKUX COSAMHEHHM, OTHOCSIIMXCS K OCHOBHBIM I'PYIITIaM OPTaHUYECKUX
BEIIECTB.
Jlabopamopnuie u npakmuueckue padomsut

Pacmennenue nepokcuaa Boopoaa hepMeHTOM KaTanazoin

IIpeomemnmnoie pezyiomamat.

Yuawuecs oonocnul.

— 3HaTh COCTaB, CTPOEHUE U (PYHKIIMH OPTaHMYECKUX BEIIECTB, BXOISIINX B COCTAB KHBOTO;

— MMETh NTePBOHAYAIIBHBIC CHCTEMATH3UPOBAHHBIC MTPEICTABICHUS O MOJICKYJISIPHOM YPOBHE OpraHU3aIluu
KHUBOT0, O BUPyCaX KaK HEKJIIETOUHBIX (hOpMaXx JKU3HH;

— MOJIYYHUTH ONBIT UCTIOIH30BAHUS METOIOB OMOJIOTUIECKON HAYKH M ITPOBEICHUS HECIIOKHBIX
OMOJIOTMYECKHUX IKCIIEPUMEHTOB ISl H3yYEHUsI CBOMCTB OPraHUYECKHX BEIIeCTB U (YHKIUH (EPMEHTOB KaK
OMOJIOrMYECKHUX KaTalu3aTOPOB.

Paznen 2. Kierounnlii ypoBenb (/4 uacos)

OO01mas xapakTeprcTUKa KIIETOUHOTO YPOBHS OpraHU3alluy )XKUBOr0. KieTka — CTpyKTypHas U
(GbyHKIMOHATBHAS €UHUIA KU3HA. MeToabl n3ydeHus KiIeTKH. OCHOBHBIE MOJIO0KEHUS KIETOYHOW TEOPHH.
XUMHUYECKUN COCTaB KJIETKH U €ro MOCTOSTHCTBO. CTpoeHue kieTku. OYHKIMU OpraHOUI0B KJIETKH.
[TpokapuoTsl, 3ykapuoThl. XpOMOCOMHBINA Ha0Op KiieTku. OOMEH BEIIECTB U MPEBpaIEHNE YHEPTUA —
OCHOBA KM3HE/ICATEILHOCTH KIETKU. DHEPreTHUECKHii OOMEH B KIIETKE KIETKU. A3poOHOE U aHadpoOHOE
neixanue. Poct, pa3BuTHe M )KM3HEHHBIN UK KJIeTOK. OOIIMe MOHATHS O ACJICHUH KJIETKH (MUTO3, MEHO03).
ABTOTpPOGBI, TETEPOTPOPHI.

Hemoncmpayusn

Mopenb kinetku. MukpomnpenapaTsl MUTO3a B KJIETKaX KOPEIIKOB JIYKa; XpoMocoM. Moaenu-aniuKaiu,
WUTIOCTPUPYIOIIKE JelIeHne KIeToK. Paciienyienue nepokcuaa BOAOPo/ia ¢ MOMOIIbI0 (hepMEHTOB,

coJiep KallInXCs B )KUBBIX KIJIETKAX.

Jlabopamopusie u npaxmuyeckue padoomot



PaccmarpuBanue KI€TOK paCTeHUI U )KUBOTHBIX 110 MUKPOCKOIIOM.

Ilpeomemmnoie pe3yromamul

Yuawuecs oonoscnviznams:

— OCHOBHBIE METOIbl U3YYEHUS KIIETKU;

— 0COOEHHOCTH CTPOEHUS KJIETKHU 3YKapUOT U IIPOKapUOT;

— (hyHKIIMM OPTaHOMJIOB KIICTKH;

— OCHOBHBIE II0JIOXKEHUS KJIIETOYHON TEOPHH;

— XUMHUYECKHUI COCTaB KIETKH.

Yuawuecs donorcnol umems npeocmasnenue:

— 0 KJIETOYHOM YpPOBHE OpPraHU3alUU KUBOTO;

— 0 KJIETKE KaK CTPYKTYPHOU U (YHKIIMOHAIBHOU €AMHUIIE KU3HHU;

— 00 oOMeHe BeIIeCTB U MTPEeBpallleHUe SJHEPIMH KaK OCHOBE JKU3HEAEATEIbHOCTU KIIETKHU;
— 0 pOCTe, Pa3BUTHH U )KU3HEHHOM LIUKJIE KIIETOK;

— 00 0COOEHHOCTSIX MUTOTHUYECKOTO JAEJICHUS KIETKH.

Yuawuecs oondicnvl nonyuums onvim:

— HCHOJIb30BAHUS METOI0B OMOJOrMUECKOW HAyKU U MPOBEJCHUS HECIOXKHBIX OMOJIOIMYECKIX
JKCIIEPUMEHTOB ISl U3Y4YECHUS KIIETOK )KMBBIX OPraHU3MOB.

Paznen 3. OpranusmeHHbIi ypoBeHb (/3 uacos)

Becnionoe 1 mosoBoe pasMHOXkeHHe opranu3mMoB. [TosoBsie kieTku. OmiogoTBopenue. MHIuBHIyabHOE
pas3BuTHE Opranu3MoB. brorenernueckuii 3aKkoH. OCHOBHBIE 3aKOHOMEPHOCTH TIEpeIaul HACIIEACTBEHHOM
uHdopMmarmu. ['eHeTnYecKas HENPEPbIBHOCTD KU3HH. 3aKOHOMEPHOCTH H3MCHYMBOCTH.

Hemoncmpavyusn

Mukpornpenaparsl SHIEKICTKH U CIIEPMATO3011a )KUBOTHBIX.

Jlaéopamopnvie u npakmuueckue paéomot

BbIsiBiIeHHE H3MEHUHUBOCTH OpraHu3MoB. Ha mpumepe pacTenuii v )HUBOTHBIX obuTaronmx B Kypckoi
o0nacTu.

Ilpeomemmnuwie pesyromamol

Yuawuecs oonscnol 3mamo:

— CYIIHOCTHh OMOT€HETHYECKOTO 3aKOHA;

— OCHOBHbBIE 3aKOHOMEPHOCTH Iepe/iaun HacleACTBEHHON HH(OopMaIny;
— 3aKOHOMEPHOCTH U3MEHUYNBOCTH;

— OCHOBHBIE METO/Ibl CEJIEKIINU PACTEHUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB;
— 0COOEHHOCTH Pa3BUTHS MOJIOBBIX KIIETOK.

Yuawuecs 0onxcnvl umems npedcmasnenue:

— OpPraHW3MEHHOM YPOBHE OpTraHH3aIlH KUBOTO;

— 0 MeHo3e;

— 00 0COOEHHOCTSX MHANBHUIYaJIbHOTO Pa3BUTHSI OPTaHU3MOB;

— 00 0c00eHHOCTSX OECIoIoro U MOJIOBOTO PA3MHOXKEHUS! OPraHU3MOB;
— 00 OTUIOJIOTBOPEHUH U €r0 OMOJIOTHYECKON POJIH.

Tema 4. IlonyJisINMOHHO-BHI0BOI YPOBeHb (8 uacos)

Bupn, ero kpurepuu. Ctpykrypa Buja. [Ipoucxoxaenue BugoB. Pa3BuTue 3BOTIOLMOHHBIX PEICTAaBICHUN.
[Tomynsius — sneMeHTapHasi eIMHULA IBOJIOLKK. bopb0a 3a CyliecTBOBaHNUE U €CTECTBEHHBIN 0TOOD.
DKOJIOTHs Kak HayKa. DKOJOTHYECKUe (PaKTOPHI U YCIOBHUS CPEIbI.

OcHOBHBIE MOJOXKEHUS TEOPUU FBOIONMH. JIBIKYIIIME CHUIIBI ABOJIIOLIUN: HACIECTBEHHOCTh, U3MEHYHBOCTb,
6opb0a 3a cylecTBOBaHUE, ECTECTBEHHBII 0TOOpP. [IpHUCIIOCO0IEHHOCTh U €€ OTHOCUTEIBHOCTD.
UckyccrBennsriii oToop. Cenekmusi. O6pa3oBaHue BUIOB — MUKPOIBOIOIHUS. MaKpO3BOIIOIHSI.
Jemoncmpayusn

['epOapuu, KOJIIEKIINH, MOJCIIH, MYJISKH PAaCTEHUH U )KUBOTHBIX. JKHBBIC pacTeHUS U )KHUBOTHBIC. [ epOapun
Y KOJUIEKIIUH, WILTIOCTPUPYIONIHE H3MEHYHBOCTh, HACIEACTBEHHOCTD, PUCIIOCOOIEHHOCTD, PEe3YIhTAaThI
HCKYCCTBEHHOTO 0TOOpA.



Jlabopamopnvie u npakmuueckue padomuol

Nzyuenne mopdomornueckoro Kkputepus Buaa. Ha mpumepe pacTeHuit 1 >KMBOTHBIX oOuTaromux B Kypckoit
obnacTu.

IKcKypcuu

[TpuanHBl MHOTOOOpa3us BUIOB B IPUPOJIC.

IlIpeomemmnuie pesynomamol

Yuawuecs oondxcuvl 3name:

— KPUTEPHUH BHUJA U €T0 MOMYIALUOHHYIO CTPYKTYPY;

— 9KOJIOTHYECKHEe (PAKTOPHI U YCIOBUS CPEJIbI;

— OCHOBHBIE ITOJIOKEHUS TeopuHr dBoronnu Y. /lapBuHa;
— JIBIXKYIIUE CUIIBI SBOJIIOINH;

— IIyTU JIOCTHKEHUS OMOJIOTUYECKOT0 Iporpecca.
Yuawuecs 0onoicnvl umems npeocmasieHue.

— 0 MOMYJIIMOHHO-BHIOBOM YPOBHE OpTaHU3aIINH KUBOTO;
— 0 BUJIC U €0 CTPYKTYpE;

— O BIUSTHUH YKOJIOTHYECKUX YCIOBUN Ha OPTaHU3MBI,

— O IPOUCXO0K/ICHUHU BUIOB;

— 0 Pa3BUTHH HBOJIOIHOHHBIX MTPEICTABICHHIA;

— O CHHTETUYECKOU TeOpUH IBOIIOLINU;

— O MOMYJIALUY KaK 3JIEMEHTApPHOU €AMHHUIIE SBOIIIOLINY;

— O MUKPOABOJIIOIHH;

— 0 MEXaHM3Max BHJI000pa30BaHUS;

— O MaKpOdBOJIIOIHMH U €€ HAMPaBICHUSIX.

Yuawuecs oondcuvt nonyuums onvim:

— HCIOJIb30BAHUS METOJI0B OMOJIOTMUECKOW HAyKH U MPOBEJCHUS HECIOXKHBIX OMOIOrMYECKIX
AKCIIEPUMEHTOB ISl U3Y4IEHUSI MOP(OIOTHIECKOTO KPUTEPHUS BUIOB.

Paznen 5. DxocucreMublii ypoBeHb (6 uacos)

buonenos. Oxocuctema. buoreornenos. Bzaumocss3p nonynsauuii B Ouoreonenose. Llenu nuranus. O6mMeH
BEIIECTB, MOTOK U MPEBPAIICHNE SHEPTUH B OMOTreorieHo3e. MIcKkyccTBeHHbIE OMOIIEHO3bI. DKOJIOTHYeCKast
CYKLIECCHSL.
Hemoncmpavyusn

Kounnexkuu, WutiocTpUpyIoLe 3K0JIOTHYeCKHe B3aUMOCBSA3H B OMOreoneHo3ax. Moaen 5KOCHCTEM.
®dororpaduu 3xocucreM Kypckoit obnacru.

IKcKypcuu

buoreornenos.

Ilpeomemmnbwie pe3yromamul

Yuawuecs oonxcnvl snams:

— KPUTEPHUH BHUJIAa U €T0 MONYJSIUOHHYIO CTPYKTYPY;

— DKOJIOTHYECKHE (PaKTOPHI M YCIOBUS CPEIbI;

— OCHOBHBIE ITOJIOKEHUS TeopruH dBoaonnu Y. /lapBuna;
— JIBWXKYILUE CUJIBI 3BOJIIOLUH;

— TMYTU JOCTHKEHHS OMOJIOTHYECKOTO TIporpecca.
Yuawuecs 0onxcnvl umems npedcmasnenue:

— O MONYJIALIMOHHO-BUJIOBOM YPOBHE OpraHU3ALNH )KUBOTO;
— O BUJIE U €TI0 CTPYKTYPE;

— O BJIMSIHUM 3KOJIOTHYECKHUX YCIOBHMI HA OPTaHU3MBI;
— O IIPOUCXO0XK/IEHUU BUIOB;

— O Pa3BUTHUH IBOJIFOLMOHHBIX IIPEICTABIICHUN;

— O CUHTETUYECKOM TEOpUH IBOJIIOLINN;

— O MONYJIALMY KaK 3JIEMEHTAPHOM €IMHHUILIE SBOIIOLINY;



— O MUKPO3BOJIIOLINH;

— 0 MEeXaHU3Max BUJ000pa30BaHus;

— 0 MaKpO3BOJIIOLNH U €€ HallpaBJICHUSX.

Yuawuecs oondcusl nonyuums onvim:

— HCIIOJI30BAHMSI METO/IOB OMOJIOTHYECKON HAYKH M MTPOBEICHUS HECIOKHBIX OMOJIOTHYECKIX
HKCIIEPUMEHTOB JJIs U3Y4YEeHUS MOP(OIOrHuecKoro KpuTepus BUIOB.

Paznen 6.buocdepubiii ypoBenb (/1 uacos)

Bbuocdepa u ee cTpykTypa, CBOWCTBA, 3aKOHOMEPHOCTH. KpyroBopoT BemiecTB 1 Hepruu B buocdepe.
Okosornyeckue Kpu3uchl. OCHOBBI pallMOHAILHOTO IPUPOAOIOIb30BAHUS.

Bo3HUKHOBEHME U pa3BUTHE KU3HU. B3risabl, runoressl U TEOPUM O MPOUCXO0KAEHUH KU3HU. KpaTkas
UCTOPUS PA3BUTHUS OPraHUYECKOro Mupa. JlokazaTesibCTBa 3BOJIIOLUH.

Jemoncmpauusn

Mopenu-anmukanuu «buocdepa u yenoexk». OKaMEHENOCTH, OTIIEYATKH, CKEJIEThI I03BOHOYHBIX
KUBOTHBIX.

Jlabopamopnuie u npakmuueckue padomsut

N3ydeHne naneoHTOJOTHYECKUX JOKA3aTENbCTB SBOJIIOLIMH.

IKcKypcuu

B kpaeBequeckuii My3eil WM Ha T€0JIOTMYECKOe OOHAXKEHUE.

DKcKypeust Ha MesloBble Tophl B ¢. JlemuHoBka, ['mynikosckoro paitona Kypckoit obnacrtu.

IIpeomemmnoie pesynomamot

Yuawuecs oondxcnvl 3name:

— OCHOBHBIE TUIIOTE3bI BOSHUKHOBEHUS KU3HU Ha 3eMIie;

— 0COOEHHOCTH aHTPOTNIOTEHHOTO BO3/IeHiCTBHE HAa Onochepy;

— OCHOBBI PALMOHAIBHOTO MPUPOJIOTIOIB30BAHMS;

— OCHOBHBIE 3TaIbl Pa3BUTHUS )KU3HU Ha 3emIie.

Yuawuecs donscnvr umems npeocmasnenue:

— 0 O6uocdepHOM YpOBHE OpPraHU3aINU KUBOTO;

— 0 cpesroodpa3zyromeil eI TeTbHOCTH OpPraHU3MOB;

— 0 B3aMMOCBSI3H KUBOTO U HEXXUBOTO B OMocdepe;

— 0 KpYroBOpOTE BelIecTB B Onocdepe;

— 00 3BoIOIIMH OHoCheEpsI;

— 00 PKOJIOTHUECKUX KPU3UCAX;

— 0 pa3BUTHH MPECTABICHUNA O TPOUCXOKIACHNH KU3HU H COBPEMEHHOM COCTOSHHH TTPOOIIEMBI;

— 0 JI0Ka3aTeIbCTBAX 3BOJIIOLINY;

— 0 3HAYCHHH OMOJIOTUYECKHUX HAyK B PEIICHUH MTPOOIIEM PallMOHAIEHOTO PUPOAOTIOIH30BAHNS, 3AIIUTHI

3JI0POBbSI JIIO/IEH B YCIIOBHUSX OBICTPOTO M3MEHEHUS HKOJIOTHUECKOT0 KauyecTBa OKPY KaloIlel Cpebl.
Yuawuecs oonscner demoncmpuposams:

— 3HaHUE OCHOB HKOJIOTMYECKON I'PaMOTHOCTH — OLIEHUBATh MTOCIIEICTBUS JIeITEILHOCTH YeJIOBEKa B

MIPHUPOJIC U BIMSHUE (PAKTOPOB PUCKA HA 3/I0POBHE YEIOBEKA; BEIOMPATH IIEJICBBIE U CMBICIOBBIC YCTAHOBKH B

CBOUX JICHCTBUAX U MOCTYIKAX [0 OTHOIIEHHUIO K KUBOM MPUPOJIE, 310POBBIO CBOEMY U OKPYKAIOIIHX;

OCO3HaBaTh HEOOXOUMOCTh AEMCTBUI MO COXpaHEHUIO OMOPa3HOOOpa3Us U MPUPOIHBIX MECTOOOUTAHUI

BUJIOB PACTEHUN U )KUBOTHBIX.

Memanpeomemnule pe3yiomamot.

Yuawuecs oondxcnel ymems:

— OTpeeNATh MOHATHUS, (OpPMUpPYEMBIE B IPOLIECCE N3YUEHUS TEMBL;

— KJIaccu(UUIUPOBATh U CAMOCTOSITENTLHO BHIOMPATh KPUTEPUU ISl KJIaCCU(PHUKAIUY;

— CaMOCTOSATENIBHO (POPMYTUPOBATH MPOOIEMBI UCCIEIOBAHUS U COCTABIIATH MOATAITHYIO CTPYKTYPY
OyaylLIero caMoOCTOSITEIbHOTO UCCIIEI0BAHUS;



— MU BBIMOJIHEHUH Ja00paTOPHBIX M MPAKTHYECKUX PadOT BHIOMPATh ONTUMANIbHBIE CIIOCOOBI ACHCTBUI B
paMKax MpeasIoKEHHbIX YCIOBUN M TpeOOBAHUI M COOTHOCUTH CBOM JIEUCTBUS C IUIAHUPYEMBIMU
pe3yabTaTamu;

— (hopMyIMpPOBaTh BBIBOJbI;

— yCTaHaBJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3U MEXAY COOBITUAMU, SIBICHUSIMH,

— IPUMEHATh MOJIEIH U CXEMBI JJIs peIlieHHs yUeOHbIX U MI03HABATEIbHBIX 33/a4;

— BJIQJIETh IPUEMaMHU CMBICIIOBOTO UYTEHHS, COCTABIIATH TE3UCHI U TUIAH-KOHCIIEKTHI IO PE3yJIbTaTaM YTECHUS;
— OpPraHU30BBIBATH Y4EOHOE COTPYAHUYECTBO U COBMECTHYIO AEATEIBHOCTD C YUUTEJIEM U CBEPCTHUKAMU;
— HCHOJIb30BATh HHPOPMAITMOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTUHU TPH MOATOTOBKE COOOIICHUH,
MYJIbTUMEAUNHBIX MPE3CHTALNH;

— JIeMOHCTPHPOBATH HKOJIOTHUECKOE MBIIUICHUE U IPUMEHSTD €r0 B IIOBCETHEBHON YKHU3HU.

JTuunocmmuuie pezyromamol 00yueHus
Yuawuecs oonocnur.

— WCIBITBIBATH YYBCTBO FOPAOCTH 33 POCCUICKYIO OMOJIOTHUECKYIO HAYKY;

— OCO3HABaTh, KakWe TIOCICACTBHUS Uil OKPYXKAIOIIEeH Cpelbl MOXET WMETh pa3pylIHTeIbHAs
JEeSATEIILHOCTh YeJIOBEKa M MPOSBISTH TOTOBHOCTh K CAMOCTOSATEIBHBIM IMOCTYIIKAM U JACHCTBHSIM Ha OJaro
IIPUPOJIBI;

— YMETh PEaIM30BBIBATH TCOPETHUECKUEC TTO3HAHMSI B IIOBCEAHCBHON KHU3HU;

— NOHUMATh 3HAYCHUE O0YUCHUS JIJIS IIOBCETHEBHOW )KM3HU U OCO3HAHHOTO BhIOOpa npodeccuu;

— MPU3HABATh NPABO KaXI0T0 HA COOCTBEHHOE MHCHIIC,

— yMETh OTCTaWBaTh CBOIO TOUYKY 3PCHHS,

— KPUTUYHO OTHOCHUTHCSI K CBOUM TIOCTYITKAM, HECTH OTBETCTBEHHOCTb 3 MX TIOCTIC/ICTBHS.

Pe3epB Bpemenu — 3 yaca

YueOHO-TeMaTHUYECKHIi IJIaH

Ne|Tema. KonnuecTso
KonnuectBo  |[JlaboparopHbIx KonTposnbHble |DKCKypcuit
4acoB. pabor. [paboThI

1 |BBenenue. 3 0

2 |MonexymsipHbIi ypPOBEHb. 10 1 1

3 |KnerouHslif ypoBeHb. 14 1

4 |OpraHu3MeHHbIH YpOBEHb. 13 1

5 |[lomynsiimoHHO-BUI0BOM YPOBEHb. 8 2 1

6 |9KOCHUCTEMHBIN YPOBEHB. 6 0

7 |buocdepHblii ypoBeHb. 11 1 1

Peseps. 3
Hroro 3a rox. 68 6 6 3




INJIAHUPYEMBIE PE3VYJIBTATHBI U3YUEHUSA YYEBHOTI'O ITIPEJIMETA, KYPCA
B pe3yabTare 00yuenusi 6uoJioruu B 9 Kjiacce BbIMMYCKHUK HAYYHTCSH:

BeITycKHUK HayduTCS:

* XapaKTepU30BaTh 00IIHEe OMOIOTUYECKHE 3aKOHOMEPHOCTH, X MPAKTHYECKYI0 3HAYMMOCTb;

* IPUMEHATh METO/IbI OMOJIOTMYECKON HAYKH JJIS U3YYCHUSI OOLIMX OMOJIOTHYECKHX 3aKOHOMEPHOCTEH:
HAOJI0AaTh M OMKCHIBATH KJIETKH HA TOTOBBIX MUKPOIIPENaparax, ’KOCUCTEMbI CBOCH MECTHOCTH;

* UCIIOJIB30BATh COCTABIISIONINE MPOSKTHOM M MCCIIEOBATENLCKON ESATEIBHOCTH 10 U3YYSHHIO OOIIUX
OMOJIOTUYECKUX 3aKOHOMEPHOCTEH, CBOWCTBEHHBIX JKHBOW NPUPOAE; MPHUBOAUTH JIOKA3aTEIbCTBA
HEOOXOJMMOCTH 3aIIUTHI OKPY)KAIOIICH CpPEe/bl; BBIACIATh OTIMYUTENbHBIC TPU3HAKH JKUBBIX OPraHU3MOB;
CYIIECTBEHHBIE MPU3HAKU OMOJIOTHUECKUX CUCTEM M OMOJIOTHYECKUX TPOIIECCOB;

* OPUCHTUPOBATHCS B CUCTEME MO3HABATEIbHBIX LICHHOCTEH: OLIEHUBATh HHPOPMAIHIO O JESTEIBHOCTH
YeJI0BEeKa B IPUPOJE, TOIYIaeMYIO U3 Pa3HbIX HCTOYHHUKOB;

* QaHAJIM3MPOBATH U OLICHUBATh MOCIIEACTBUS JEITEIILHOCTH YEIOBEeKa B IPUPO/IE.

Boinycknuk nonyuum 603mM0HCHOCHb HAYUUMBCA:

* 8b106UCAMb 2UNOMESbL O BO3MOMNCHBIX NOCIEOCHBUAX OeAMeNbHOCMU UYell08eKd 6 IKOCUCMEMAX U
ouocgepe;

* ap2YMEeHmMuUposams C8OK MOUYKY 3peHUs 8 Xo0e OUCKYCCUU NO  00CYyAHCOeHUI0  2100aTbHbIX
IKONOUYECKUX NPOOTIEM.



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE YYEBHOI'O ITPOLECCA

B xaxmoil mkosie MomKeH ObITh KAOMHET OMOJIOTUM, OCHAIIEHHBIN C y4€TOM COBPEMEHHBIX TpeOOBaHUN K
ero oopmIIeHHIO U poiu B yuyeOHOM mpoiiecce. KabuHer Omosoruu BKIIOYaeT o0opyaoBaHHUE, padbodre
MecTa Al y4Yalluxcs M YYHUTENs, TEXHUYECKHE W MYJIbTUMEIUITHBbIE CpeAcTBa OO0y4YeHHs, KOMIIBIOTED,
YCTPONCTBA I XpaHEHUsI y4eOHOTo 000pyI0BaHHUS.

O6opynoBanue kabuHeTa KiacCU(PUIMPYIOT MO YACTOTE €ro MCIOIb30BaHUS, pa3fenaM Kypca, BUaam
nocobuii. YueOHoe 00opymoBaHWE MO OHMOJNOTHH JODKHO BKJIIOYATh: HATYpallbHbIE OOBEKTHI (KUBBIC U
MpernapupoBaHHbIe PACTEHUS M KUBOTHBIE, UX YacCTH, OpPTraHbl, BIAXHbIC IMpernapaThl, MUKPOIpPENaparshl,
CKEJIEThl W MX YacTH, KOJUICKIMH, TepOapuu),; mpuOOpsl M JabopaTopHOE 000pyHOBaHHE (ONTHYECCKUE
npubopsl, MpuOOpPHl MO (PHU3HOIOTHUM, IMOCYAAa M HPUHAMICIKHOCTH), CPEACTBA HAa IIEUYATHOH OCHOBE
(IeMOHCTpaIlMOHHbIE TeYaTHbIe TaOJIHIbl, JUAAKTHUECKUNA MaTepuan); MyJsDKH U Mojenu (0ObEMHBIE,
penbedHbIe, MOJCTU-ANIUIMKAINN); KPaHHO-3BYKO- BBIE CpEICTBa O0y4eHHs (KMHO- U BHICO(DUIBMBI,
TpaHCIapaHThl, JHAMO3UTUBHI-CIANABI, TaOmuIUbl-Qonuu), B TOM UHCIE TMOCOOHMS HAa HOBBIX
MH(POPMAIIMOHHBIX HOCUTENAX (KOMIAKT-IUCKH, KOMIBIOTEPHBIC MPOTPAMMBI, 3JEKTPOHHBIE MOCOOUS WU
Tp.); TEXHUYECKUE CPEACTBA 0OYUeHHs] — MPOEKIIMOHHYIO anmapaTrypy (AManpoeKTopsl, TpadonpoeKTOpsL,
SMUIPOEKTOPHI, BUICOMArHUTO(POHBI, MYJIbTUMEIUHHBIC TPOCKTOPBI, KOMITBIOTEPHI H Tp.); y4deOHO-
METOJIMYECKYI0 JIUTepaTypy s Yy4yuTels M ydaumxcs (ONpeneiuTeNd, CIpPaBOYHBIE MaTepHallbl,
o0yyJaromue 3a/1aHusi, KOHTPOJIbHO-AHMATHOCTHYECKUE TECTHI U . ).

Crneuuduka kypca 6momoruu TpeOyeT HMCIONb30BaHUS 0O0OPYAOBAHUS JUIS O3HAKOMIICHUS YYaIUXCs C
KUBOM MNpUpoAoH, MeTojamMu Ouosjoruuyeckod Hayku. I[loaToMy s1abopaTOpHBI HMHCTPYMEHTapUid,
o0opynoBaHue [UIsl MPOBENCHUS HAOIIOACHWI M IOCTAHOBKH OIBITOB, COOTBETCTBYIOIIME HMHCTPYKIIHH
JOJDKHBI 00513aTEIILHO MTPUCYTCTBOBATH B KAOMHETE OMOJIOTHH.

Hamypanvnvie 06vekmor — cnenududeckuil ans mnpoiecca oO0ydeHus OUONIOrHH BHUA 0OOPYIOBaHMUS,
CITy’Kamui 00BEKTOM HAOIIOJCHUHN TTPH MIOCTAHOBKE M JEMOHCTPAILIMU OTIBITOB, IPOBEICHUH JIA0OPATOPHBIX
pabot. B 3aBucuMocTu OT 1ened u copepkaHus ydyeOHOro Marepuana yuyeOHoe 00OpYyIOBaHHUE JOJIKHO
o0ecrieunBaTh JEATENFHOCTh YYAlINXCS KaK PENpoOayKTHBHOTO, TaK M IOUCKOBO-HCCIIEIOBATEIBCKOTO U
HCCIIEIOBATEIbCKOTO  XapakTepa, CcrnocoOcTBoBaTh  Oojee  3((EKTUBHOMY  YCBOEHHUIO  3HAHMIA,
(OpMHUPOBAHUIO UCCIIETOBATEIBCKIX YMEHHUH U Pa3BUTHIO MHTEpECA K OMOJIOTHH.

B kaGunere 61onOrUN CleayeT COAepKaTh JHcugble 00bEeKNmMbl, KOTOPbIE MOKHO UCIOIb30BATh B KAUECTBE
JEMOHCTPAIIMOHHOTO W Pa3/JaTOYHOr0 MaTepuaia, HEOOXOAMMOTO /ISl TPOBEACHUS HAONIONCHUH W
MIOCTAHOBKM MpOCTeHINX onbITOB. JKuBbIE OOBEKTHI TOJKHBI ObITh HEMPUXOTIMBBIMH B COJCPKAHUU U
yXOlle, YCIIOBHSI COJNIEp)KaHHsI — OTBEYATh TPEOOBAHMSIM TEXHUKM O€30MacHOCTH W CaHHMTapHO-
TMTUeHHYecKuM HopMmaM. [Ipu mombope KOMHATHBIX pacTeHUil cieayeT MCXOJUTh M3 BO3MOXKHOCTU MX
WCTIOJIh30BaHUS Ha YPOKAX M BO BHEKJIACCHOH paboTe, a Takke B 0POpPMIICHIH HHTEPhepa.

W3 KMBOTHBIX PEKOMEHAYETCS CoJepXaTh MPOCTEHIINX, TUAp, HOXKICBBIX 4YepBeil, MOJUTIOCKOB
(IpylOBUKH, CIM3HHU), MEIKHX pakooOpa3HbIX (madHuM, nMKIONBI), Myliek-apo3odpun. KemaTenbHo
HarJsiIHble TTOCOOMS, B TOM YMCJ€ )KUBbIEe 00BEKTHI, UCIOIb30BATh HE TOJIBKO JUI MILTIOCTPALUU Y4eOHOTO
MaTepuala, HO U IS I0OKa3aTeIbCTBA MPABHILHOCTH HAYYHBIX PACCYKICHUN.

LlenecooOpa3HO MCHOIb30BaHUE HU(POBOTO MHUKPOCKOIA, KOTOPBIA MO3BOJIAET M3y4daTh HCCIIEAYEMbIH
MHUKPOOOBEKT TPYIIE YYEHHKOB OJHOBPEMEHHO, IEMOHCTPHUPOBATh H300paKEHUS MHUKPOOOBEKTOB Ha
9KpaHe, U3y4arh OObEKT B JUHAMUKE.

Hemoncmpayuonuvie mabauysl Ha TIEYaTHOW OCHOBE — HambOoJiee pacmpoCTpaHEHHOE W JOCTYITHOE
yuebHoe oOopynoBanue. OHM He TpeOYIOT JUIsI MCIOJb30BaHUS CIOXKHBIX MPUCHOCOOTIECHUH, HECYyT
aIanTHPOBAHHYIO JUTS YYAIIUXCSI HAYYHYIO HHPOPMAIIHIO.

OcHoBHas quaaKkTU4eckas QyHKUIUS YUeOHBIX OMONIOTHYECKUX Moldenell — JEeMOHCTpalus CTPYKTYPHI,
CYIIIECTBEHHBIX CBOMCTB, CBS3€H W B3aUMOOTHOIICHUH OMOJIOTHYECKUX CUCTEM. Y4eOHOe Moderuposanie —
OJIMH M3 METO/I0B NO3HaHUs. B Kypce 61osioruu MoJenupoBaHKe MPOLECCOB U SBJICHUIN MO3BOJISET MOCTUYD
CYUIHOCTb, CTPYKTYPY U3Y4aeMOro, BbIIETUTH IJIaBHOE.

JuakTuueckoe Ha3HAYCHUE IKPAHHO-38VKOBLIX CPEIICTB MO0 OMOJIOTHH — (OPMHUPOBAHUE CIICIUATBHBIX
Oouonornuyeckux MOHATHH. C MOMOUIBIO SKPaHHBIX CPEACTB MOXKHO I10Ka3aThb COBPEMEHHBIE METO/IbI
HAYYHOTO HCCIIECJOBAHUS, JOCTHXKEHUS HAYKH, JEMOHCTPUPOBATH OMOJOrMYECKHE IPOLECCHl U SIBICHUS,
KOTOpbIe HENb3sl Halbmofarh HemocpelncTBeHHO. Hapsay ¢ ucnonb3oBaHueM Y4eOHbIX KHHO(DHUIBMOB B



nporecce 00y4eHHuss OMOJOTHH Iierecoo0pa3Ho UCHoib30BaTh BuaeomarHutopon u DVD, mns xoropsix
co37aHbl (PYIIBMBI HA OCHOBE JIYYIIUX Y4€OHBIX (PUIBMOB MPONLIBIX JIeT. Mcnonb3oBanue BuaeohparMeHToB,
aHUMAIN, JWHAMUYECKUX MOJeNeld MO3BOJSIET claenarh y4eOHBIN Tmpoliecc Ooliee pPa3HOOOpa3HBIM,
JNOOUTHCS JIYUIIEro YCBOEHHS Y4eOHOT0o MaTepualia, IpUBUTh HHTEPEC K OMOJIOTUH.

[To pa3nmuyebIM TeMaM Kypca OHOJOTHHM CJeIyeT UCIONb30BaTh mpancnapanmul. 1lo  cBouM
TUIAKTAYECKUM (YHKIMSAM TpaHCHapaHThl (MpaBWJIbHEE: TaOMWIBI-()DOIMK) aHAJIOTHYHBI TaOIUIlaM Ha
MI€YaTHON OCHOBE AMHM30JHUECKOTO UCTIOIH30BAHUSI.

BaxupiMu cpeactBamu  00ydeHHs OHOJOTMM B TMOCIEAHEE BpEMs CTAHOBSTCS Pa3sHOOOpa3HbIE
9IeKMPOHHbBIE NOCOOUs, KOMITBIOTEPHBIE 00YYaIONIHe U KOHTPOIHUPYIOIINE IPOTPAMMBI.

Mynvmumeduanpoexyus — HOBasi pa3BUBAIOIIASICS TEXHOJOTUSA. DTO cOOMpaATEIbHOE Ha3BaHUE ISl BCEX
TUIIOB TPOEKTOPOB, paboTaroumx OT HudpoBoro curHaia. OHU 00JaJAIOT XOPOUIMMHU TEXHHYECKUMHU
XapaKTepUCTHUKAMU U JIOTIOJIHUTEIbHBIMA BO3MOXKHOCTSIMH, TaKMMHU KaK TEXHOJOTUS MAaTpUIbI,
uH(paKpacHBIN MyJBT U T. 1.

B pamkax nucTaHIIMOHHOTO OOy4YeHHs OOJbIIOE MECTO JIOJKHO OTBOJUTHLCS JIEKTPOHHBIM MOCOOUSAM,
KOTOPBIE TO3BOJISIFOT OOECIEYHUTH IMPOrPaMMHPOBAHHOE YIPABICHHE MPOIECCOM OOy4YeHHs OHOJIOTHH,
KOHKPETH3UPOBaTh y4eOHBI MaTepuall, CHCTEeMaTU3UpPOBATh M 3aKPEIUIATh 3HAHUS U YMEHHS y4alluxcs,
KOHTPOJIMPOBATh MX YCBOCHHE B XOJI€ YpOKAa W 1O OKOHYAHHU H3YYCHHSI TEMBI, Kypca. DJIEKTPOHHBIC
MOCOOMS TAal0T BO3MOXKHOCTh 00ECIEYUTh CAMOCTOSITENIFHOCTD yUYalllUXCsl B U3YyYEHHH HOBOTO MaTepHana, B
pabore C TEKCTOM, pACKpBIBAIONIMM OCHOBHOE COJEpXKaHHWE TIPeAMETa, OBIAJCTh CHUCTEMOM
001IeOMOIOTUYECKUX  MOHATHH, OOYYUTh MIKOJIHHUKOB PEIICHUI0 IUTOJOTHYECKHX, TIE€HETHYECKHUX,
ABOJIIOIIMOHHBIX M JKOJIOTWYECKUX 33J][a4, OICHUTh CBOW YPOBEHb OHOJOTHYECKOW TOATOTOBKH TIO
KOHKpETHOU mpoliieMe Ha JaHHBI MOMEHT BPEMEHM. YYalluecs MOTYT MPONTH TPEHUHT B BBIOJIHEHUU
Pa3IMYHBIX THUIIOB 33JIaHUH, KOTOPBIC HCIIOJIB3YIOTCS JIJII UTOTOBOTO KOHTPOJIS 3HAHWKA Ha TPaTUIIMOHHBIX
BBIIYCKHBIX 9Kk3amMeHaX, Ha EI'D. UHcnonp3oBanue CpeiAcTB  MYJIbTHMEIUANPOCKIUH  MO3BOJIUT
WJUTIOCTPUPOBATH OMOJIOTHUECKUN TTPOIECC HITH SBJICHHE, TPOBECTH aBTOMATU3HPOBAHHBIA KOHTPOJIb 3HAHUN
M0 ONpeaeN€HHON MmpobieMe U MO Kypcy B II€TIOM, MPUMEHUTh 0coOble QopMbl Tojgauu HWH(OpMaIUU,
JOCTYITHON JTaHHOMY YYCHHKY, TPYIIE YYalluXCs, BBICTPOUTh WHIAHBHAYAIBHYIO TPACKTOPHUIO OOYYCHHS,
CaMOCTOSITENTLHOTO TIOMCKAa OHONOTHYECKOW HH(OpManMu B Ppa3IUYHBIX HCTOYHUKAX (CIPaBOYHHUKAX,
HAyYHO-TIOMYJISIPHBIX U3/IaHUSIX, KOMITBIOTEPHBIX 0a3ax, HHTEPHET-pecypcax).

HcnomszoBanne TCO Ha ypokax periaMeHTHPYeTCS THTHEHUYECKMMH HOpMaTuBamu. Tak,
MPOJOIKUTENFHOCTD IEMOHCTPAIIMK SKPAHHBIX CPEACTB OOYUYEHHS Ha YpOKe He JObKHA mpeBbimaTh 20—30
MUH, a B TeYCHUE HE/ICNIN TaKHUX YPOKOB MOXET OBITh HE 00Jiee IIECTH.

Kaxxgoe cpenctBo oOyueHus obnagaeT onpeaeéHHBIMI BO3MOKHOCTSIME M IOMIONHSIET APYTUE CPEICTBA,
HE 3aMEHsIsI UX MOJTHOCTBIO. [o3TOMy menecooOpa3HO KOMIUICKCHOE HCIIOJIB30BAHHUE CPEACTB OOydeHUS,
COUYETaHHE KOTOPBIX YCHJIMBAET BCECTOPOHHEE BO3JCHCTBHE HA YyYalllUXCs, CIIOCOOCTBYET CO3/IaHHUIO
MPOOJIEMHOM CHUTYyalluy M UCCIIEOBATEIILCKOMY TIOUCKY €€ pEelICHHS, Pa3BUTHIO YMCTBECHHOU JCATEIbHOCTH
YYaIUXCcsl, CAMOCTOSTSIIBHOCTH, BRIPA0OTKE HEOOXOIMMBIX YMEHHI U HABBIKOB.

VYyebHo-MeToAMYECKOE 0OecniedeHrne yueOHOoro mporecca mpeaycMarpuBaet ucnonb3oBanne Y MK (yuebno-
METOAMYECKUX KOMILIEKCTOB) 110 Ouoyoruu ¢ 5 mo 9 kiacc.

» Ilaceunuk B. B. buonorus. bakrepuu, rpubsl, pactenus. 5 kinacc: yueoOHuk. — M.: [Ipoda, noboe
n3nanue nociue 2012 r.

. [Taceunuk B. B. buonorus. bakrepuu, rpu6sl, pacTeHusl.
Skinacc: pabouas terpags. — M.: [lpoda, moboe uznanue nocie 2012 r.
. [Taceunuk B. B. buonorus. bakrepuu, rpudsl, pacTeHus.

Skmace: MmeTogudeckoe mocooue. — M.: JIpoda, nroboe uznanue mocie 2012 r.

[Taceunuk B. B. buonorus. MHoroo6pasue mokpbeITOCEMEHHBIX pacCTEHUH. 6 Kiacc: ydeOHuK. — M.:
Hpoda, moboe nznanue nocie 2012 r.
" Tlaceunuk B. B. Buonorus. MHOroo6pasue NOKpLITOCEMEHHBIX PACTEHHH. 6 Kiacc: pabodas TeTpaib. —
M.: Ipoda, mro6oe nznanue nocie 2012 r.
» [laceunuk B. B. buonorus. Muoroo6pasue mokpbITOCEMEHHBIX PACTEHUH. 6 KJIacC: METOIUIECKOE
nocobue. — M.: JIpoda, nro6oe uzganue mocie 2012 r.
*  JlarromuH B. B., lllankua B. A. buonorns. JKusoTtHsie.



Txnacc: yueoHuk. — M.: Ilpoda, moboe nznanue nocie 2012 r.
» Jlatromuu B. B., Jlamexoa E.A. JXuBotHsbie. 7 kacc: pabouast tetpanb. — M.: [Ipoda, moboe nznanue
nocie 2012 r.
. Jlatrommn B. B., JlamexoBa E.A. buonorus. JKusotHrre.
7xacc: MmeTogudeckoe mocooue. — M.: JIpoda, nrodboe uznanue mocie 2012 r.
» Konecos /. B., Mam P. /., bensies 1. H. buonorusi. Yenosek. 8 kitacce: yaueonuk. — M.: JIpoda, mroboe
u3nanue nociue 2012 r.
" Komnecos 1. B., Mam P. /1., Benses 1. H. buonorus. Yenosek. 8 kinacc: paboyas rerpags. — M.: JIpoda,
moboe nznanue nocie 2012 r.
* Komnecos /I. B., Mam P. [I., benses 1. H. buonorus. Yenosek. 8 kiracc: Mmeroguyeckoe nmocooue. — M.:
Hpoda, moboe nznanue nocie 2012 r.
» Kawmenckuii A. A., Kpukcynos E. A., [Taceunuk B. B., llIseno I'. I'. buonorus. Beeaenue B o0uryro
ouosoruto. 9 xnacc: yueOuuk. — M.: [Ipoda, m3nganue 2017 r.
» Kawmenckuii A. A., Kpukcynos E. A., [laceunuk B. B., [lIsenos I'. I'. buonorus. Beeaenue B o0uryro
ouonoruto. 9 knacc: pabodas rerpanb. — M.: [Ipoda, moboe u3ganue mocne 2012 r.
» Kamenckuii A. A., Kpukcynos E. A., [laceunuk B. B., llIBenos I'. I'. buonorus. Beenenue B o01ryto
omonoruro. 9 knacc: Meroanueckoe mocodue. — M.: JIpoda, moboe nznanue nmocie 2012 r.
* buonorus. Paboune nporpammel. 5—9 kitaccel. — M.: JIpoda, nroboe u3gaHue.

* Xypur A. A., UBanoBa T. B., PerkakoB M. B. YueOubie miansl mkon Poccunm / mox pen. M. B.
PrrxakoBa. — M., Jlpoda, 2012.

Y4yeOHO-MeTOAUYEeCKOe oOecreyeHHe Y4YeOHOr0 Impouecca IpeaycMaTpHBaeT MCIOJIb30BaHUE
YMK (yueOGHO-MeTOAMYECKHX KOMILJIEKCTOB) M0 0MOJIOTHH IS 9 Kilacca:.
o Kamenckuii A. A. Kpuxcynos E. A., Ilaceunux B. B., [llseyos I'. I'. Buonozus. Beedenue 6 0ouyio
ouonoeuro. 9 knacc. Yueonux / M.: [pogha, ¢ 2012
o Kamenckuu A. A. Kpuxcynos E. A., Ilaceunux B. B., Illgeyos I'. I'. Buonozus. Beeoenue ¢ obuyio
ouonoeuro. 9 knacc. Pabouas mempaow / M.: /lpogha, ¢ 2012
o Kamenckuui A. A. Kpuxcynos E. A., Ilaceunux B. B., Illgeyos I'. I'. buonozus. Beedenue 6 o6uyio
ouonocuto. 9 knacc. Memoouueckoe nocooue / M.: Jlpogpa, ¢ 2012
«  buonorus. Paboune mporpammel. 5—9 ximaccer. — M.: JIpocda, moboe n3nanue.
« JKypum A. A., Heanosa T. B., Puiocakos M.B. YuebHble muanbl mkon Poccun / mox pea. M. B.
PerxakoBa. — M., Jlpoda, 2012.

HopmatuBHBIE TOKYMEHTHI

1.Konnenmus ®I'OC OOO, nox pen. A.M.Konnakosa, A.A.Ky3uenosa.-M.:IIpocsenienue,2008.
2. dyHaamMeHTaIBHOE SIPO CoepkaHust obmero oopazoBanusi, moj pen. B.B.Kosznoga,
A.M.Konnakosa.-M.:IIpocsemienue,2009.

3. A S [{anumok. KoHuenius 1yXoBHO-HPAaBCTBEHHOTO PAa3BUTHS U BOCIIMTAHUS JTUYHOCTH
rpaxnanuaa Poccun.

4. IlpumepHas ocHOBHas oOpa3oBaTenbHas nmporpamMma OV, coct. E.C.CaBuHOB.

5. Ilpukaz Muno6pazoBanus P® ot 5 mapra 2004 r. Nel089 «O6 yrBepxaeHuH (eaepanbHOro
KOMIIOHEHTa T'OCYJJapCTBEHHBIX CTaHAAPTOB HAYAJILHOTO OOIIETr0, OCHOBHOTO U CPEIHETO (IIOJTHOTO)
o011ero o0pa3oBaHUY.






KaJIeHI[apHO-TeMaTI/I‘leCKOE IJIAHUPOBAaHUEC

Ne Tema ypoka JomarHee 3a1anue Jlara
1/
TUIaH dakr
BBenenue (34.)
1 Hucrpykrax no T.b. Beenenue. buosorust — Hayka o >KUBOM IIPHPOJIE. Beenenne.&1.
2 | Meronpl uccienoBaHus B OMOJIOTHN. &2
3 CyI1HOCT )KU3HH M CBOWICTBA YKUBOTO &3
Pasnesl. MoJiekyasipublii ypoBeHb (104.)
4 | MonekymsipHbIi ypOBEHb: 00111asi XapaKTePUCTUKA. &4
5 | YrieBoapl &5
6 | Jlummamer &6
7 CocraB 1 cTpoeHHe OEJIKOB. &7
8 | OyHkimm 6emKoB &8
9 | HyxjienHoBbIE KUCIIOTBL &9, 3anonHuTH
TaONIHILy.

10 | AT® u apyrue opraHM4ecKue COSMHEHHs KIETKU. IToroputs &8,10
11 | Buosoruyeckue karaausaropsl. JlaGopaTopnasi padora ''Pacuienienue &11, noBroputhb &7

TIEPOKCHIA BOAOPOAa (hepMeHTOM KaTa1a30i1" no.
12 | Bupycsl &12,moAroToBUTHCS

K/O YPOKY.
13 | Bognas K/P Nel. O6o0marommuii ypok
Pasnen 2. Kierounslii ypoBens (144.)

14 | KnerouHblii ypoBeHb: 00111as XapaKTEpHCTHKA &13
15 | Ob6ume cBenenust o kierkax. Kiierounas MemOpana &,14
16 | SAnpo &15
17 | Dumomwmasmarudeckas cethb. Proocomel. Komrurexce INoibmki. JIn3ocoMel &16, moBropuTh 9
18 | Muroxorapuu [Tnactuiel. Kietounslii ieHTp. OpraHOHIb! IBHKCHHS. &16,17.

Knerounsle BKimoueHus
19 | OcoOeHHOCTH CTPOCHUS KJIETOK SYKAPHOT H ITPOKAPHOT. &17, 18 moBTopuT13

JlabopatopHas padora ""PaccMaTpuBaHue KJI€TOK OaKTepHii, rpudoB, nls

pacTeHMii ¥ KMBOTHBIX MO MUKPOCKOIIOM.
20 | K/p Ne2. O6oo1naronmii ypox.
21 | AccMwys ¥ QUCCUMIUALIVSL. MeTa0oimsM. &19, moBropuTh 9
22 | DHepreTuyeckuii 0OOMEH B KJICTKE. &20




23

doTocuHTE3 1 XEMOCHUHTES.

&21, 3arn01HuTE

TaOIHITy.
24 | ABroTpo(BI U reTepoTPOdBI. &22
25 | Cunre3 OEIIKOB B KIIETKE. &23
26 | Jlenenue kireTku. MuTo3. &24
27 | Jlenenue kieTku. Muros. &24, 3anonHuTh
TaONHITy.
Pa3ges 3. OpranuzmenHblii yposenb (13 4.)
28 | PasMHO)KEHHE OpPraHM3MOB. &25
29 | PazButue noyoBbIX KIETOK. Meiio3. O1iojoTBOpeHIe &,26
30 | MHamBHIyabHOE pa3BUTHE OPraHM3MOB. broreHeTHIeckuii 3aK0H. &27
31 | K/pNed. O6001maronmii ypox.
32 | 3aKOHOMEPHOCTH HACIIE/IOBAHMS MIPH3HAKOB, YCTAaHOBJICHHBIE . MeHmenem. &28
Momnoru6puanoe ckperuanue. [Ipakrndeckasi padora "' PemeHue 3agau
HA MOHOTMOPH/IHOE
33 | Henonmnoe nomuHupoBanue. I 'eHoTHI 1 PeHOTUIT. AHATM3UPYIOIIEe &28
ckperBanve. Ilpakruyeckas padora ''Pemenue 3ana4"
34 | JluruOpuiHOE CKpeIMBaHue. 3aKOH HE3aBUCHMOTO HaC/IeIOBaHMs MpU3HakoB. | &,29,30
IIpakTuyeckasi padora '"Peienne 3a1a4"
35 | I'enernka nona. CueruieHHoe ¢ mosioM HacnenoBanue. Ilpakruyeckas padora | &31
""Pemienue 3agay"
36 | K/pNeS. Ooo6iaronmii ypok.
37 | 3aKOHOMEPHOCTH N3MEHYMBOCTH: MOAM(UKAIIMOHHAs M3MEHUMBOCTh. Hopma &32
peakiu. JIaGopatopHasi padota ''BrisiBjieHHe H3MEHYHBOCTH
OpranmusmosB''.
38 | 3aKOHOMEPHOCTH N3MEHYHBOCTH: MYTAIlMIOHHAS! N3MEHUHBOCTb. &33
39 | OcHOBHBIE METO/IbI CEIEKIIMH PACTEHHUH, YKUBOTHBIX ¥ MUKPOOPTaHU3MOB. &,34
40 | OboOmarommii ypok-ceMunap. [To Teme «CeneKisn. Kparkoe
COJIEp’KaHue TTIaBbL.
Paznen 4. [lonysiiioHHO-BH10BO# YPOBeHb (84.)
41 | TlomymsIMOHHO-BUIOBOM YPOBEHB: 00IIIast XapakTeprcTuka. JlaboparopHas &35
pabora "H3yuenne Mop¢o10ruuecKoro Kpurepusi Buaa''
42 | Dxorormaeckre GaKTopbl U YCIIOBHS CPETBL. &36
43 | Tpoucxoxenne BuIoB. PazBrTrie HBOMFOIMOHHBIX MPEICTABICHHIA. &,37
44 | buonorndeckas Kimaccudukarmst. [Tomyssiiust kak s5ieMeHTapHas €TMHHUIA &38
HBOJIIOIUH.
45 | bopw0a 3a Cy1iecTBOBaHHE U €CTECTBEHHBII OTOOP. &39




46 | BunoobpasoBaHue. &40

47 | MakpodBOTIOIIHSI. &41

48 | OboOIIaroImii YpOK-CEMIHAP &,41,
TIOJITOTOBHUTHCS K
CEMUHApY.

Paznien 5.9xocucreMHbIi ypoBeHb (6 4.)

49 | Coo011ecTBO, IKOCHCTEMA, OMOTI€OLIEHO3. &42

50 | CocraB u CTpyKTypa cOOOITIeCTBa. &43

51 | MexBuIOBbIC OTHOIICHHSI OPraHU3MOB B SKOCHCTEME. &44

52 | Tlotoku BemecTBa ¥ SHEPIUH B SKOCHCTEME. &,45

53 | CamMopa3BUTHE SKOCUCTEMBI. DKOJIOTUYECKas CYKIICCCHSI. &46

54 | O6obmIaronii YpoK —9KCKYPCHSL. [ToxroroBuTth OTYET.

Pa3nen 6. buocgepnsbiii yposens (11 u.)

55 | buochepa. Cpenoodpazyromas IeITeIbHOCTh OPraH3MOB. &47
56 | KpyroBopor BemiecTts B 6nochepe &,48
57 | DBomorms 6uocheps! . &49
58 | I'mroTe3bl BOSHMKHOBEHUS YKH3HH . &50
59 | Pa3ButHe npezacTaBieHuii 0 mpoucxoxaeHnn xu3HA. CoBpeMeHHoe cocTosiHre | &51
poOJIEMBI .
60 | PasBurtue »xwu3HM Ha 3emite. Dpbl APEBHEHITICH U IPEBHEH JKH3HH . &,52
61 | Pa3Butue »KU3HH B Me3030€ U KaifHO30€ . &53
62 | OGoOIIArOIIHI YPOK-IKCKYPCHS . &,51-53 moBTOPUTHL

63 | AHTporioreHHOe Bo3/IeiicTBIE Ha Orochepy. &54

64 | OCHOBBI paIMOHATBLHOTO TPUPOJIONOIB30BAHNS . &55

65 | O6obmIaroIHii YPOK-KOH(EPEHITHS . Coo0mieHne

66 | Mroroaas k/p 3a Kypc 9kiacca. IToBTOPUTH 3amMCH
B TETpaJu

67 | Pabora Han ormmOkamu. [TogroroBka k OI'D Tect

68 | ITomgroroBka x OI'D TecToBBIE 3a1aHUA.

Hroro: 68uacos




Temaruueckoe miuanupoBanue « buosiorusi. BBenenue B 001yt ouosioruro. 9 kiace» B.B.Ilaceunux

Ne
Tema

OcHOBHbBIE BOIIPOCHI COACPRKAHUA

Bun yueOHO# nesiTeJIbHOCTH

BBenenue - 3 yaca

buonorusa — Hayka o x&uBOM
pupoe

buosiorus — Hayka 0 ’KUBOU NpUPO/IE.
3HaueHue OMOJIOTMYECKUX 3HAHUM B
coBpeMeHHO# xu3HU. [Ipodeccun,
CBsI3aHHBIE C OMoNoruen

OnpenenstoT noHATUs, POpMUpPYyEMbIE B XOJI€ U3yUEHUS TEMBbI:
«OMOTIOTHUS», KMUKOJIOTUS», «OPUOJIOTHS, «aTbIOJIOTHSI,
«MajIe000TaHNUKAY, «KTCHETHKA», «OMOPU3HKaY», «OMOXUMHUSI,
«panOOHOIIOT U, «KKOCMHYECKask OMOJIOTUS».

XapakTepu3yroT OMOJIOTHIO KaK HAYKY O )KHBOU TIPHPOJIC.

PackppiBaroT 3HaueHHE OMOJIOrMYECKUX 3HAHUN B COBPEMEHHON KU3HU.
[TpuBoaAT pUMeEpHI Tpodeccrid, CBSI3aHHBIX C OMOJIOTHEH.

becenyiot ¢ okpyxamumMu (poACTBEHHUKaMH, 3HAKOMBIMH,
CBEPCTHHUKAMHM) O MPOQECcCHsiX, CBI3aHHBIX C OMOIOTHEH.

['oToBsT mpe3eHTanuu o Npodeccusix, CBI3aHHBIX ¢ OMOJIOTHEH, UCTIONB3Ys
KOMITBIOTEPHBIE TEXHOJIOTUU

MeTtoabl ucciaen0BaHus B
OunoJIoTun

ITonsTue o HayKe. MCTOI[LI Hay4YHOTr'O
MO3HAHUS. JTambl HAay4YHOT'O
HCCICIOBaHUA

OnpenenstoT NOHATUS, POPMUPYEMBIE B X0J1€ U3YUEHHUS TEMBI: «HAYKa»,
«Hay4HOE HCCIIEI0BaHUEY, «HAYUHBIH METO», «HAYUHBIN QaKT»,
«HAOJIOACHUEY, «OKCIEPUMEHT), «TUIIOTE3a», «3AKOH», KTEOPHSI».
XapaKTepI/I3YIOT OCHOBHBIC MCTO/JIbl HAYUYHOTO IMO3HAHUA, dTAllbl HAYYHOI'O
UCCIICIOBAHMSL.

CamocTosATenbHO (POpMYIUPYIOT POOJIEMBI UCCIETOBAHMS.

CocCTaBJIsIIOT MO3TANHYIO CTPYKTYPY OYIYIIEro CaMOCTOATEIBHOTO
UCCIIEN0BaHUS

CyIHOCTb KU3HU U
CBOWCTBA XKUBOTO

CymHOCTb NOHATHUSA «OKU3HB». CBOMCTBA
JKUBOT0. YPOBHU OpraHU3alNH KUBOU

IIPUPOJBI

OnpenenstoT NOHATUS, POPMUPYEMBIE B X0JI€ U3YUCHHUS TEMBI: «OKU3HbY,
«OKM3HEHHBIE CBOMCTBa», «OMOJIOIHYECKHE CUCTEMBI», «OOMEH BEIIECTBY,
«IIpouecchl OMOCUHTE3A U pacianay, «pa3ApakKuMOCTby, «Pa3MHOKEHUEY,
«HACJIEICTBEHHOCTBY, «M3MEHUYNUBOCTBY, «PA3BUTUEY, «YPOBHH
OpraHU3aIy )KUBOTOY.

JlaroT XapakTepuCTUKY OCHOBHBIX CBOMCTB KHUBOTO.

OOBSACHSIOT MPUYUHBI 3aTPYIHEHHUN, CBSI3aHHBIX C ONPEICTICHHUEM OHATHS




(OKU3HDBY.

[TpuBoAT mpUMephl OMOJIOTMUYECKUX CUCTEM Pa3HOTO YPOBHS
opranu3zanui. CpaBHUBAIOT CBOMCTBA, MPOSIBIISIIOIINECS Y 00bEKTOB KUBOM
Y HEXKUBOUW MPUPOIBI

MoJiekyJIsipHbIH

ypoBeHb - 10 yacon

MounekyIapHBII YPOBEHB:

oO1m1ast XxapakTeprucTUKa

OO01as xapakTepuCTHKA
MOJIEKYJISIPHOTO YPOBHS OpraHU3aluu
*KuUBOro. OprannyecKue BelecTna:
OeNKH, HYKJIEMHOBbIE KUCIIOTHI,
YTJIEBOJIBI, JKUPBI (JTUTUADI).
buononumepsl. MoHOMEpEI

OnpenensiroT NOHATUS, POPMUPYEMBIE B XOJI€ U3YUCHHUS TEMBI:
«OpPTaHUYECKHE BEIICCTBAY, «OCITKNY», «HYKICHHOBBIC KHCIOTHIY,
«YTIEBOIBI, <OKUPBI (JINTTUJIBI)», «OUOMIOIUMEPHI», «MOHOMEPHD.
XapakTepu3yT MOJICKYJSIPHBIA YPOBEHb OPraHU3aIMH KHBOTO.
OnuceiBalOT 0COOEHHOCTH CTPOCHHSI OPraHUYECKHX BEIIECTB KaK
OHMOIIOIMMEPOB.

OOBSACHSAIOT IPUYUHBI U3yUEHHS] CBOWCTB OPraHMYECKHUX BEIIECTB HMEHHO
B COCTaBE KIIETKH; Pa3HOOOPa3Hs CBOWCTB OMOITOJIMMEPOB, BXOISAIINX B
COCTaB JXUBBIX OPraHUu3MOB.

AHAJIM3UPYIOT TEKCT yYEOHUKA C LIETBI0 CAMOCTOSTEIIBHOTO BBISIBIICHUS

OMOJIOTMYECKUX 3aKOHOMEPHOCTEH

YrneBoabl

YrneBoabl. YTI€BOABI, WM CaXapUIbl.
Momnocaxapuzsl. Jlucaxapuasl.
ITonucaxapuasl

OnpenenstoT NOHATHSA, POPMUPYEMBIE B X0J1€ U3YUCHUS TEMBI: «yTJIEBOBI,
WIN CaxapuIb», «MOHOCAXaPUIbD», «IUCAXaAPUIBD), «ITOTUCAXAPUIBI»,
«pub03ay, «Ie30KCHPH003ay, «TIIK03a», «PPYKTO3a», «TaJTaKTO3ay,
«caxapo3ay, «MaJbT03ay, «JIaKT03a», KKpaxMall», «TIIUKOTCHY, «XUTHHY.
XapakTepHu3yloT COCTaB U CTPOCHUE MOJIEKYIT YTIIEBOIOB.

Y cTaHaBIMBAIOT MPUYMHHO-CJICICTBEHHBIE CBS3H MEXKIY XUMUYECKUM
CTPOEHHUEM, CBOMCTBaMU M (DYHKIMSIMU YIJIEBOJIOB HA OCHOBE aHAJIN3a
PHCYHKOB U TEKCTOB B YUEOHHKE.

[TpuBOAAT PUMEPHI YIIIEBOAOB, BXOISALIMX B COCTaB OPIraHU3MOB, MECTa
UX JOKaJIM3aluU 1 OMOJIOTMYECKYIO POJIb

JInmaer

Jlunmnper. XKupel. 'opmonbl. @yHKINH
JUIIUJOB: YHEPreTUYeCKas,
3aracaromas, 3allTHas1, CTPOUTEIIbHA,
peryisTopHas

OmnpenenstoT NOHATUS, POPMHUPYEMBIE B XOJ€ U3YUEHHS TEMBI: TUIUAB,
«OKUPBI», KTOPMOHBI», «3HEpreTHueckas QyHKIUS JTUITHIOBY,
«3anacaromas QyHKIUS JTUIHI0BY, «3alluTHas QYHKIUS JIUIHI0BY,
«CTpouTeNbHAs PYHKUINS JTUIHI0BY», «PEryISTOPHAs QYHKIMS JTUTUIAOBY.
JlaroT XapakTepUCTUKY COCTaBa U CTPOCHUS MOJIEKYJI JIMITUIOB.
YcraHaBIMBaOT MPUYMHHO-CIIEACTBEHHBIEC CBSA3H MEXKY XUMUYECKUM

CTPOCHHUEM, CBOMCTBaMU M (DYHKIMSIMU YTJIEBOJIOB HA OCHOBE aHAIIN3a




PUCYHKOB U TEKCTOB B YU€OHUKE.

[TpuBOIAT IPUMEPHI JUMUIOB, BXOASIIUX B COCTaB OPraHU3MOB, MECTA UX
JIOKQJIM3alMK U OMOJIOTHUYECKYIO posib. OOGCYKAAIOT B Kiacce MpoOIeMbl
HAKOIUICHHUS KUPOB OPraHU3MaMH B LIEJISX YCTAHOBJICHUS IPUYUHHO-
CJIC/ICTBEHHBIX CBSI3€ B IPUPO/IE

CocraB u cTpoeHue 0eIKoB

CocraB u cTpoeHue 6enkoB. benku, wim
npoTeuHbl. [IpocThie U CIIOKHBIE OSNKH.
AvuHokuca0THL [TonumenTu.
[TepBuuHas, BropuuHasi, TPETUIHAS U
YETBEPTUYHAS CTPYKTYPHI OCITKOB.
JHenarypanust Oenka

OnpenensroT MoHATUS, POPMHUPYEMBIE B XOC U3YyUCHHS TEMBI: «OCIKH,
WJIU TIPOTEUHBDY), «IIPOCTHIE U CIOKHBIEC OCIIKUY», «KAMUHOKHUCIIOTHDY,
«TIOJIUTIETITU, «[IEPBUYHAS CTPYKTYpa OEIIKOBY, «BTOpUYHAS CTPYKTYypa
OENKOBY», «TPETUYHAS CTPYKTYpa OCJIKOBY, «4ETBEPTUYHAS CTPYKTYpa
0enKoBy». XapakTepU3yloT COCTaB U CTPOECHUE MOJIEKYJ OETTKOB, MPUYMHBI
BO3MO>KHOT'O HapyIICHUs IPUPOJHOIN CTPYKTYPHI (JIeHATypaIii) OeiIKoB.
[TpuBOIAT IpUMEPHI JeHATYpaLlUU OEIKOB

OyHKIMH OENKOB

@yHKIMY OENKOB: CTPOUTENIbHAS,
JIBUTaTEIbHAs!, TPAHCIIOPTHAs,
3alllUTHAs, peryJIATOpHas, CUTHAJIbHAS,
SHepreTudeckKas, KaTaauTHyecKast

Y cTaHaBIMBAIOT IPUYMHHO-CJICICTBEHHBIE CBS3H MEXKIY XUMUYECKUM
CTPOCHHEM, CBOMCTBaMU M (DYHKIMSIMUA OETIKOB Ha OCHOBE aHAIN3a
PUCYHKOB U TEKCTOB B YUEOHUKE.

[TpuBoAAT pHUMeEpBI OEJIKOB, BXOAAILIMX B COCTaB OPIraHU3MOB, MECT UX
JIOKAJIM3alMK U OMOJIOTHUECKON Posn

HYKJ'ICI/IHOBBIC KHUCJIOTHI

HyxienHoBbIE KMCIIOTHI.
Jle30kcuprOOHYKIEHHOBAsI KMCIIOTA,
wm JIHK. PubonyxienHnoBas Kuciora,
wi PHK. A3otucteie ocHOBaHUSA:
aJIeHUH, TYaHUH, IUTO3UH, THMUH,
ypauwi1. KOMIIIEMEHTapHOCTb.
Tpancnopruas PHK (TPHK).
Pu6ocomnas PHK (pPHK).
Nudopmannonnas PHK (uPHK).
Hyxneorun. /IBoiiHas crinpaib

OnpenenstoT NOHATUSA, POPMUPYEMBIE B X0JI€ U3YyUECHHUS TEMBI:
«HYKJIEMHOBAsI KUCIIOTA», «/1€30KCUPUOOHYKIEHNHOBAsI KUCIIOTA, WIN
JHK», «pubonyknennonas kucinota, uian PHK», «a3otucteie ocHOBaHUAY,
«aJICHUHY, «TYaHUH», «IIUTO3UHY, KTUMHUH, «yPaLHI»,
«KOMILJIEMeHTapHOCThY, «TpancnoptHas PHK (TPHK)», «pubocomuas
PHK (pPHK)», «<undopmanmonnas PHK (uPHK)», «aykieotuny,
«aBorHasa cniupaib JJTHK».

JlaroT XapaKkTepUCTHUKY COCTaBa U CTPOCHMSI MOJIEKYJI HYKJIEHHOBBIX
KHCJIOT. Y CTAHABIIMBAIOT IPUUYNHHO-CJIEICTBEHHBIE CBSI3U MEXKIY
XMMHUYECKUM CTPOCHUEM, CBOMCTBaMH U (DYHKIMSAMHU HYKJIEMHOBBIX KHUCIOT
Ha OCHOBE aHaJIM3a PUCYHKOB U TEKCTOB B YUeOHUKE.

[TpuBOIAT IpUMEPHI HYKJIEUHOBBIX KUCIIOT, BXOSIINUX B COCTaB
OpraHU3MOB, MECT UX JIOKAJIM3allUU U Ouonoruueckoit ponu. CocTaBisioT
IU1aH naparpada yueOHuka. Pemaror Onosnornueckue 3agauu (Ha
MaTEMaTUYECKUN pacueT; Ha IPUMEHEHHNE TPUHIIMIIA KOMIIJIEMEHTAPHOCTH )

AT® u npyrue
OpraHUYEeCKUE COCANHEHUS

Anenosuntpudocdar (ATD).
Anenosunaudocdar (AD).

OmnpenensroT moHATUS, POPMUPYEMBIC B XOJI€ H3yUCHUS TEMBI:
«anenosuntpudocdar (ATD)», «anenozunaudocdar (ALD)»,




KIICTKHN

Anenosuamonodocdar (AMD).
Makpospruueckas cBsizb. BuramuHbl
KUPOPACTBOPUMBIE M BOJJOPACTBOPUMBIE

«anenosuHMoHO(Dochar (AMD)y», «MaKpoIprudecKas CBsI3b»,
«OKUPOPACTBOPUMBIE BUTAMHUHBI», «BOJIOPACTBOPUMBIE BUTAMUHBI.
XapakTepu3yroT COCTaB U CTPOeHUE MOJIeKyibl ATO.

[TpuBoOAT MpUMEPHI BUTAMUHOB, BXOJIAIIUX B COCTaB OPraHU3MOB, U UX
OHMOJIOTHYECKOH POJIH.

["OTOBSAT BBICTYIIJIEHUE C COOOIICHUEM O POJI BUTAMUHOB B
(YHKIIMOHUPOBAHUH OPTaHM3Ma YeJIOBeKa (B TOM YHUCIIE C UCTIOIb30BAHUEM
KOMITBIOTEPHBIX TEXHOJIOTHH).

O6cyxnatoT pe3yabTaThl pabOThl C OJHOKIACCHUKAMU

Bbuonornueckue
KaTaJln3aTophl

[TonsiTue o kaTanuzaTropax.
buonornueckue Katanu3aTophl.
®depment. KopepmeHT. AKTUBHBIN
1eHTp hepmeHTa.

Jlabopamopnas paboma
Pacmiennienue nepokcuaa Bogopoaa
dbepmMeHTOM KaTanazomn

OmnpenenstoT noHATUS GOPMUPYEMBIE B XOJI€ U3YUEHUS TEMBbI:
«KaTamu3aropy», «PepMeHT», «KohEepPMEHT», «aKTUBHBII LIEHTP (epMEHTa.
XapakTepusyroT pojib OMOJIOTHYECKUX KaTallu3aTOPOB B KIIETKE.
OnuchIBatOT MEXaHU3M Pa0OTH (PEPMEHTOB.

[TpuBoaAT pUMeEpbI PEPMEHTOB, UX JOKATH3AINN B OPraHU3ME U UX
OMOJIOTUUYECKOU POJIH.

Y cTaHaBIMBAIOT IPUYUHHO-CIICICTBEHHBIE CBS3H MEXy OCITKOBON
IPHUPOI0H PEPMEHTOB M ONTUMAIILHBIMH YCIOBUSMU UX
(bYHKIIMOHUPOBAHUS.

OtpabaTsiBatoT yMeHUs (POPMYJINPOBATH TUIOTE3bI, KOHCTPYHPOBATb,
IIPOBOJIUTH SKCIIEPUMEHTBHI, OLIEHUBATh MOJIy4YCHHBIE Pe3yIbTaThl HA
OCHOBE CoJIepKaHus J1a00paToOpHOIl pabOThI

Bupycsr

Bupycsl. Kancua. Camocbopka
BUPYCHBIX yacTull. [{uki pa3BuTus
BUpYyCa

OmnpenenstoT NOHATUS, POPMUPYEMBIE B XOJI€ U3YUEHUS TEMbI: «BUPYCHI»,
«KaTCUa», «CaMoCcCOOpKay.

XapakTepu3yroT BUPYChI KaK HEKJIETOUHBIE (DOPMBI KU3HH, OIIMCHIBAIOT
LIMKJI pa3BUTHsI BUpYCA.

OnuceIBatOT OOIIMIA TJIaH CTPOEHUS BUPYCOB.

[TpuBOAAT IPUMEPHI BUPYCOB U 3a00JI€BaHUH, BHI3BIBAEMBIX HMHU.
OO6cyxaarT npobaeMbl MPOUCXOKIEHHUS BUPYCOB

Broanas K/p Nel.
O6o0061maromuit ypok

OmnpenenstoT NOHATHUS, CPOPMUPOBAHHBIE B XO/I€ U3yUEHUS TEMBI.

JlaroT o11eHKY BO3pacTaromell poJid €CTECTBEHHBIX HAYK U HAYYHBIX
HCCJIEIOBAaHUM B COBPEMEHHOM MHPE, TOCTOSIHHOMY MPOLIECCY 3BOTIOIUU
Hay4HOT'O 3HAHUSI.

OTtpabatpiBatoT yMeHHs POPMYTUPOBATH TUIIOTE3bI, KOHCTPYHPOBATH,
MMPOBOAUTDH SKCIICPUMCHTBI, OLICHUBATDH MOJIYYCHHLIC PC3YJIbTATHL




Kaerounsblii ypoBeHb - 14 yacos

Kierounslii ypoBeHb: o01as
XapaKTePUCTHKA

OO0m1as xapakTepucTHUKa KICTOUYHOTO
YPOBHS OpraHU3aIuy )KUBOTO.

Kiterka — cTpykTypHas u
(GyHKIIMOHATbHAS SIUHUIA KU3HH.
XUMHUYECKHUHU COCTaB KIETKU. MeTOoabl
n3ydyeHus kietku. OCHOBHbBIE
MOJI0KEHUS KJIETOYHOU TEOpUHU

OmnpenenstoT MOHATHUS, POPMUPYEMBIE B XOJI€ U3YUCHUS TEMBI: «KIJIETKa,
«METOJbl U3YUEHHUSI KIETKN», CBETOBASI MUKPOCKOIUS», «3JIEKTPOHHAsS
MHKPOCKOIIHS», «KJIIETOYHASI TEOPUS». XapaKTEPU3YIOT KIETKY KaK
CTPYKTYPHYIO U (YHKIIMOHATBHYIO SAMHHITY )KU3HU, €€ XUMHUSCKUN
cocTaB, MeTOJbI U3ydeHus. OOBSICHSIIOT OCHOBHBIC MOJIOKEHUS KIIETOYHOM
TEOPUH.

CpaBHUBAIOT IPUHLIUIIBI PAOOTHI U BO3MOKHOCTH CBETOBOM U AJIEKTPOHHOU
MHUKPOCKOITUYECKOW TEXHUKH

OO011e cBeAEeHUS O KIIETKAX.
Kierounas mem6pana

OO0mue cBeCHUS O CTPOCHUU KJIETOK.
[Hutomnazma. Aapo. Opranouisl.
Memb6pana. Knerounas memOpaHa.
®daromuros. IlmHOIIMTO3

OnpenenstoT NOHATUS, POPMUPYEMBIE B XOJ1€ U3YyUEHHUS TEMBI:
«IUTOIUIA3May, «IIPO», «OPraHOUABLY, «MEMOpaHa», «KJIETOYHas
MeMOpaHay, «(parouTos», «IUHHOLUTO3).

XapakTepu3yIoT ¥ CPABHUBAIOT MPOIIECCHI (DaroruTo3a U MHHOLUTO3A.
OnuceIBatlOT 0COOEHHOCTU CTPOEHMSI YACTEN U OPraHOUIOB KIIETKH.

Y cTaHaBIMBAIOT IPUYUHHO-CIICICTBEHHBIE CBS3H MEXY CTPOCHUEM
KJIETKH U OCYILLECTBICHHEM €10 MPOLIECCOB (harouTo3a, CTpOEHUEM U
GYHKIUSAME KIETOYHONH MeMOpaHBbl.

CocraBisoT 11aH naparpada

Snpo

SAnpo, ero ctpoeHue u GpyHKIMU B
kieTke. [IpokaproTel. DyKapHOTHI.
XPpOMOCOMHBII HA0Op KIIETKU

OmnpenenstoT NOHATHUS, POPMHUPYEMbIE B X0 U3yUYEHUS TEMBI:
«IPOKAPUOTHI», «IYKAPUOTHI», «XPOMATUHY, «XPOMOCOMBI», «KAPHUOTHUID,
«COMATHUYECKUE KIIETKNY, «IUIMJIOUIHBIA HAa00P», «TOMOJIOTMYHBIE
XPOMOCOMBI», «TallJIOUIHBIN HA00p XPOMOCOMY, «TaMETBI», «SIIPBILIKO.
XapakTepus3yroT CTPOEHUE si/ipa KIETKH U €ro CBSA3H C
HHIOTUIa3MATHUECKOH ceThio. PematoT 6uonornueckre 3aaadn Ha
oTpejieNieHre Yrcia XpOMOCOM B TallJIOUTHOM U JUTUIONIHOM Habope

DHIOoIUIa3MaTHYECKAA CETh.
Pu6ocomsr. Kommirexc
Tonpmxu. JIN30cOMBI

SHILOHJ'IEBMB.TI/I‘-IGCKEUI ceTb. Pubocomsl.

Kommmekc IN'onpmxn. JIn30coMEl

OnpenenstoT NOHATUS, POPMUPYEMBIE B X0J1€ U3yUCHUS TEMBbI:
«PHJOIUIa3MaTHYECKas CEThY, «PUOOCOMBI», «KKOMIUTIEKC I 0B IKI»,
«IA30COMBD».

XapakTepu3yIlT CTPOCHHUE MTEPEUNCICHHBIX OPTaHOUIOB KIIETKH U X
GbyHKIMU. Y CTaHABIUBAIOT MPHYUHHO-CIICICTBEHHBIE CBSI3H MEXKITY
CTpOCHHEM H (HYHKIHSIMU OMOJIOTUIECKUX CHCTEM Ha MPUMeEpE KIIETKH, e
OpPraHOMJIOB U BBIMOJIHAEMbBIX UMH (DYHKITHIA.

PaboTaroT ¢ mumocTpanusMu yaeOHHKa (CMBICIIOBOE YTEHHUE)




Murtoxouapuu [lnactuasl.
Knerounslii ieHTp.
OpraHou/Ibl IBH)KCHHS.
KnerouyHble BKIIIOUEHUS

Muroxonapuu. Kpuctsl. [1nactupr:
JIEUKOIIACTBI, XJIOPOILIACTHI,
xpomoruiacTel. ['panbl. Knerounsbrit
neHtp. Llutockener. MUKpoTpyOOUKH.
Hentpuosu. BepereHo aenenus.
Pecanuku. JKryruku. Kiierounsie
BKJIFOUCHUS

OmnpenensiroT MOHSTHS, POPMUPYEMBIE B XOJI€ H3YUCHHUS TEMBI:
«MUTOXOHAPUHY, KKPUCTBD», KILTACTHIIB», «ICHKOIIACTHI,
«XJIOPOILIIACTHI», «XPOMOILIACTBI», «TPAHBD), KKJICTOUYHBIH EHTPY,
«IUTOCKENET», «MUKPOTPYOOUKHY, KIICHTPHOJINY», KBEPETCHO JICIICHUS,
«PECHUYKHY, (OKTYTHUKN», «KJICTOYHBIC BKITIOUCHHS.

XapakTepu3yroT CTPOSHUE MEPEUUCICHHBIX OPTaHOMIOB KICTKU H UX
GbyHKIUH. Y CTaHABIMBAIOT MPUIHMHHO-CIICJICTBEHHBIC CBS3H MEXKITY
CTpoeHUEeM u (PYHKIUSIMUA OMOJIOTUIECKIX CUCTEM Ha IPUMEPE KIETKH, e
OPraHOM/IOB U BBIMOJHSAEMBIX UMH (DYHKITHIA.

PaGoTatoT ¢ murocTpanusiMu yaeOHUKa (CMBICIIOBOE YTCHHE)

Oco0eHHOCTH CTPOCHUS
KJIETOK 2YKapHOT U

[Tpokapuotsl. DykapuoThl. AHaIPOOHI.
Crnopsl.

Onpeﬂen;noT IIOHATHA, Q)OpMpreMLIC B XO0€ U3YUCHU TCMbI:
«IIPOKAPHUOTBI», K3YKAPUOTEI», <<aH33p06LI», «CIIOPbI». XapaKTepH3y}0T

IIPOKapuoT UepThl CXOCTBA U pa3auyus KJIETOK O0COOEHHOCTH CTPOEHHUSI KJIETOK MPOKAPHOT U 3yKapuoT. CpaBHUBAIOT
IIPOKApHUOT U DYKApHUOT. OCOOEHHOCTH CTPOCHHUSI KJIIETOK C LIEJBIO BBISIBJICHUS CXOJICTBA U PA3IUUHs
Jlabopamopnas paboma
PaccmaTtpuBanue kiieTok 6akTepui,
pacTeHH 1 )KUBOTHBIX O
MHUKPOCKOIIOM

K/p Ne2. OnpenenstoT NOHATHSA, CPOPMUPOBAHHBIE B X0J1€ U3YUECHUS TEMBI.

O06o0mmaronuii ypox.

OTtpabaTbiBatoT yMeHMs POPMYIUPOBATH THIIOTE3bI, KOHCTPYHUPOBATh,
MIPOBOAUTD SKCIIEPUMEHTHI, OLIEHUBATh MOJYyUYEHHBIE PE3YIbTAThI

Accumunanus u
nmuccuMmanust. Metabonusm

Accumunsanus. JluccumMunsius.
Merabomusm

OnpenenstoT NOHATUS, POPMUPYEMBIE B XOJI€ U3yUEHUS TEMBI:
«ACCUMWISIIIUS», «THUCCUMUIISIIUDY, «MeTabomm3My». OOCYX)IatoT B KJ1acce
poOJIeMHBIE BOIIPOCHI, CBSI3aHHBIE C MpoIleccaMyu 0OMEHa BEIIECTB B
OMOJOTrHYECKUX CHCTEMAX

DHEepreTU4ecKuii OOMeH B

Henonnoe kucnopoanoe

OHpCI[CJ'IHIOT IIOHATHA, (I)OpMI/IpyeMBIC B X0A€ U3YUCHUS TCMBbI: «HCIIOJIHOC

KJIETKE (epMEeHTaTUBHOE paCILEIIEHNE KHCJIOPOAHOE (DEpPMEHTATUBHOE PACLIECIICHHUE TTIFOKO3bI», «TIHUKOIU3»,
rioko3bl. ['mukonus. Ilonnoe «TIOJTHOE KUCIIOPOJIHOE PACHICTIIIEHNUE TIIFOKO3bI», «KJIETOYHOE JIbIXaHHUE».
KHCJIOPOIHOE PACUIETIIICHUE TTIFOKO3BI. XapakTepu3yroT OCHOBHBIE 3Tallbl SHEPreTUYECKOr0 0OMeHa B KIIETKax
Knerounoe npixanue OpraHU3MOB.
CpaBHUBAIOT YHEPreTUUECKYIO 3PPEKTUBHOCTH IIIMKOJIN3a U KJIETOYHOIO
JIbIXaHUS
1 3navenue gporocunTe3a. CeroBas aza | Onpenenstor NOHATHS, HOPMUpPYEMBIE B XOZI€ U3YUYEHUS TEMBI: «CBETOBAs

dorocuHTE3 U XEMOCHUHTE3

¢dorocunTesa. TemHoBas Qasa

¢a3za GorocunTe3a», «TeMHOBas (paza hoTocHHTE3A», «(POTOIU3 BOIBI»,




doTtocurTe3a. POTONMHU3 BOABI.
XemocuHTe3. XeMOTPOdHI.
Hurtpudunmpyromnue 6akrepun

«XEMOCHHTE3», «XeMOTPO(PBI», «HUTPUDUIIHPYIOLTHE OAKTEPUI.
PackppiBaroT 3HaueHne (HOTOCHHTE3a. XapaKTePU3YIOT TEMHOBYIO U
cBeTOBYIO (pa3bl poTOCHHTE3A IO CXEME, MPUBEACHHON B ydeOHUKe.
CpaBHuBaioT nmporuecchl (POTOCHHTE3a U XEMOCHHTE3A.

Pemrator pacueTHble MaTeMaTHYECKHUE 33/1a4l, OCHOBAaHHBIC HA
(bakTHUIEeCKOM OMOIOrMYECKOM MaTepuaie

ABTOTpO(DBI U TETEPOTPOPEI

ABTtoTpodsL. ['erepoTpodsr.
dotorpodrl. XemoTpodsl. CanpoduThl.
[Tapa3zuTtel. ['0n030lHOE IUTaHUE

OnpenensroT MoHATUS, POPMHUPYEMBIC B XOJIC H3yUCHUS TCMBI:
«aBTOTPOQBI», «reTepoTpodbI», «POTOTPOPBI», «XEMOTPODH»,
«CanpoQUThI», «Iapa3UThI», «rOJ030HHOE THUTaHue». CpaBHUBAIOT
OPraHU3MBI IO CIIOCOOY MOTyYSHHS TUTATENbHBIX BellecTB. COCTaBISIOT
cxeMy «Kiaccudukarysi OpraHu3MOB 110 CIIOCO0Y MUTAHUS C
MPUBEJICHUEM KOHKPETHBIX IPUMEPOB (CMBICIIOBOE YTCHUE)

CuHre3 OEIKOB B KJIETKE

Cunre3 0€NIKOB B KjeTKe. ['eH.
I'enernueckuii koa. Tpurier. KonoH.
Tpanckpunius. AHTUKOIOH.
Tpancnsuus. [Tonmcoma

OmnpenensroT MOHTHS, POPMUPYEMBIE B XOJI€ H3YyUCHHUS TEMBI: «TE€H»,
«TEHETUYECKUN KO, «TPUILIETY, «KOJOHY», «TPAHCKPUIILIUSY,
«aQHTUKOJOH», «TPAHCIISILIUSY, «I10JINCOMay. XapaKTepU3yIOT IPOLECCHI,
CBsI3aHHBIE C OMOCUHTE30M OeJiKa B KIIETKeE.

OnuceIBarOT MPOLECCHl TPAHCKPUIILIAN U TPAHCIIALMY IPUMEHSA IPUHLUIL
KOMIUIEMEHTAPHOCTH M T€HETUYECKOT 0 KO/1a

Jlenenue kiaeTku. MuTo3

JKu3HEHHBIN UK KIETKH. MUTO3.
Nurepdaza. Ilpodaza. Meradasa.
Amnadaza. Tenodaza. Pegymmukarusi.
Xpomaruasl. LleaTpomepa. Bepereno
JIeTICHUS

OnpenenstoT MOHATUS, POPMHUPYEMBIE B XOJI€ H3yUEHUS TEMBI: «KMHUTO3),
«unTepdazar, «mpodaszayn, «meradazarn, «anadazay, «renodaszar,
«PEIYTUTHKAIHS, «XPOMATHIIBI», KIIEHTPOMEPA», «BEPETEHO JCTICHHS.
XapakTepu3yroT ONOIOTHYECKOE 3HAYCHHE MUTO3a.

OnHCBIBaIOT OCHOBHEIE (1)331)1 MHTO3a. Y CTaHABJIUBAIOT IMPpHUYUHHO-
CJIE/ICTBEHHBIE CBS3H MEXKIY MPOJOHKUTEILHOCTIO IECHUS KIETKU U
MPOJOIKUTENFHOCTBIO OCTAILHOTO MEPUO/Ia )KU3HEHHOTO IIUKJIA KIETKH

Oo6o0maromuit ypox
K/pNe3

OnpenenstoT NOHATHSA, CPOPMUPOBAHHBIE B X0JI€ U3YUECHUS TEMBI.
OTtpabaTtbiBatoT yMeHHs POPMYIHUPOBATH TUIIOTE3bl, KOHCTPYUPOBATH,
IIPOBOJIUTH SKCIEPUMEHTHI, OLICHUBATh MTOJIYYEHHBIE PE3YIIbTATHI

OpranusmeHHbIH

ypPOBeHb - 13 yacoB

Pa3zMuoOXeHHE OpraHnu3MOB

OO01mas xapakTepuCcTHKa
OPraHU3MEHHOTO YpOBHs. PazMHOXKEeHUE
OpraHu3MoB. becrnosoe pa3MHOKEHUE.
IToukoBanue. JleneHue Teaa HaABOE.

Cnopsl. BereraTuBHOE pa3MHOXKEHHE.

OmnpenensroT MOHATUS, POPMUPYEMBIE B XOJI€ U3yUEHUS TEMBI:
«pPa3MHOKEHHE OPTAaHU3MOBY, «OECTIOJI0€ Pa3MHOKEHHUEY, «IIOYKOBAHHE,
«JIEJIEHUE TENa», «CIIOPhD), BETE€TATUBHOE PAa3MHOKEHHEY, «I10JI0BOE
Pa3MHOXKEHHUEY», «TaMEThD», «repMadpPOTUTHD», KCEMECHHUKNY, «THYHUKH,
«CTIEPMATO30UIBIY, «STHUIIEKICTKI.




[TonoBoe pazmHoxxeHue. ['ameTsl.

I'epmadpoauter. CemeHHUKH. ANYHHUKH.

Cnepmaro3onbl. SAMeKIeTku

XapaKkTepu3yrOT OPraHU3MEHHBIN YPOBEHb OPraHU3AIMHU KUBOTO,
MPOLIECCHI OECTIONOro U MOJI0BOI0 Pa3MHOKEHUS, CPAaBHUBAIOT UX.
OnuceIBalOT CIIOCOOBI BET€TATUBHOIO PAa3MHOKEHUS pacTECHUI.
[TpuBOIAT IpUMEPHI OPTraHU3MOB, PA3MHOKAIOIIUXCSI TIOJIOBBIM U
0ecroJbIM myTeM

Pa3BuTHe MOJIOBBIX KIIETOK.
Meiios. OmnoaoTBopeHue

Craguu pa3BUTHSI ITOJIOBBIX KJIETOK.
I'amerorenes. [lepuon pasMHOKEHHUS.
Ilepuon pocra. Ilepron co3peBanus.
Meiio3: meiio3 I u metios I1.
Konbrorauus. Kpoccunrosep.
HanpaBurenbHbie TeNbIIA.
OmnonorBopenue. 3urora. Hapyxxnoe
OIUIOJOTBOpeHUE. BHyTpeHHEe
OIUIOAOTBOpEHHUE. [IBOIHOE
OILIOJIOTBOPEHUE Y OKPHITOCEMEHHBIX.
DHjocnepMm

OnpenensroT MOHATUS, POPMHUPYEMBIE B XOC U3YUCHUS TEMBbI:
«TaMETOTEHE3», «IIEPUO]I PA3MHOXKEHUS, «IIEPUOJI POCTA», KIIEPUOL
CO3peBaHusy, «Mero3 I», «meros I1», «koHbIoraus», «KKPOCCUHIOBEP»,
«HAIPABHUTEIIbHBIC TENBIIA», «OIJIOJOTBOPCHHUEY, «3UTOTAY, KHAPYKHOE
OTUTIOJIOTBOPEHUEY, «BHYTPEHHEE OTUIOJOTBOPEHHUEY, «IBONHOE
OTIOIOTBOPEHHUE Y TTOKPBITOCEMEHHBIX», «IHIOCTIEPM.
XapakTepusyroT CTaANH Pa3BUTHA MOJIOBBIX KJIETOK U CTaIui Meiio3a 1o
cxeMam.

CpaBHUBAIOT MUTO3 U MENO3.

OOBSACHAIOT OMOJIOTUIECKYIO CYIIIHOCTh MHTO3a U OILJIOJIOTBOPCHHUS

WNunuBunyanbHOE pa3BUTHE
OpPraHu3MOB.
buorenernueckuii 3aKkoH

OnToreHe3. OMOPUOHANIBHBIHN TEPUOT
OHTOTeHe3a (AMOpHUOTeHe3).
[TocTamMOprOHATBHBIN TIEPHO
oHrorenesa. [Ipsimoe pa3Butue.
Henpsmoe pazsutue. buorenernueckuit
3aKOH. 3aKOH 3apO/IbIIIEBOTIO CXO/CTBA.
buorenernyecknii 3akoH. Ouitorenes

OnpenenstoT NOHATUSA, POPMUPYEMBIE B XO/1€ U3yUCHHSI TEMBI:
«OHTOTEHE3», «IMOPHOHANIBHBIN EPUO]T OHTOreHEe3a (3MOpUOTeHe3)»,
«IOCTAMOPHOHANIBHBIN TIEPUOJ] OHTOT€HE3a», «IIPSIMOE Pa3BUTHEY,
«HETIPSIMOE Pa3BUTHUEY, «3aKOH 3apOBILIEBOTO CXOJCTBAY,
«OMOTEeHETUYECKUH 3aKOH», «(UIIOreHe3». XapaKTepru3yloT NEPUOIbI
oHTOreHesa. OnuchIBatOT 0COOEHHOCTH OHTOT'€HE3a Ha IpUMeEpe
Pa3IMYHBIX TPyNI opraHu3MoB. OOBICHIIOT OMOJOTUYECKYIO CYIIIHOCTD
OMOTreHETHYECKOr0 3aKOHA. Y CTAaHABJIMBAIOT IPUYUHHO-CIIECTBEHHbIE
CBSI3U Ha NPUMEpPE KUBOTHBIX C IPSMBIM U HETIPSIMBIM Pa3BUTHEM

Oo6o0maromuit ypox

OHpeI[CJ'IHIOT IIOHATHA, C(bOpMI/IpOBaHHBIC B XO0I€ U3YUYCHUS TCMBI.

K/pNe4 OtpabaTpiBatoT yMeHUs (POPMYINPOBATH TUIIOTE3bI, KOHCTPYHPOBATb,
MMPOBOAUTH SKCIICPUMCHTBI, OHCHHUBATH MOJIYYCHHBIC PE3YJIbTAaThL
3aKOHOMEPHOCTH 3aKOHOMEPHOCTH HACJIEAOBAHUS OmnpenenstoT NOHATUS, POPMUPYEMBIE B XOJI€ U3yUEHUS TEMBI:

HacJIeJJOBaHMsI IPU3HAKOB,
yctaHoBieHHbIe . Mennenem.
MoHOTruOpUIHOE CKpEIMBaHUE

IIPU3HAKOB, YCTAHOBJIEHHBIE [
Mennenem. MonoruOpugHoe
ckpemuBanue. [lutonoruueckue
OCHOBBI 3aKOHOMEPHOCTEH
HACJICAOBaHUA IIPU MOHOI‘I/I6pI/IZ[HOM

«TUOPHUIOTOTUIECKUA METO», «IUCTHIE JIMHUNY, KMOHOTHOPHUTHBIE
CKPEIIMBAHUS», «aJUJIETbHBIE TEHBI», «TOMO3UTOTHBIE U TETEPO3UTOTHBIE
OpPraHU3MbD», «JOMUHAHTHBIE U PELIECCUBHBIC TPU3HAKNY,
«paCUICTUICHUEY, «3aKOH YUCTOTHI TAMET.

XapakTepusyroT CyIIHOCTh THOPUAOIOTHIECKOTO METOIA.




cKkpentuBanuy. [ MOpUIOIOTHIECKUT
MeTo. YncTrle TUHUH.
MoHoruOpuIHbIe CKPEITUBAHUS.
AnnenpHble Te€HBI. ' OMO3UTOTHEIC U
reTEPO3UTOTHBIE OPTaHU3MBI.
JloMUHAHTHBIE U PELIECCUBHbBIC
npusHaku. Pacuienienue. 3akoH
YHCTOTHI FaMeT.

Ilpaxmuueckas paboma

Pemenue reHeTHyecKux 3a1a4 Ha
MOHOTHOPHIHOE CKPCITUBAHHE

OnuchIBaIOT OMBITHL, TPOBOAUMEIE [.MeHnenemM mo MOHOTUOPUIHOMY
CKPEIIUBAHHUIO.

CocTaBisoT cxeMbl cKperuBanus. OOBSCHIIOT IIUTOJIOTHUYECKHE OCHOBBI
3aKOHOMEPHOCTEH HACJIeT0BaHMS MPU3HAKOB ITPH MOHOTHOPHIHOM
CKpEILMBaHUH.

PemaroT 3a1aun Ha MOHOTHOPUTHOE CKPEIIUBAHNE

HenomHoe noMuHupoBaHue.
I'enotun u penorum.
Amnanusupyroniee
CKpELIMBaHHE

Henonnoe nomunuposanue. ['eHoTun u
dbenoTun. Ananusupyroiiee
CKpEILMBaHHUE.

Ilpaxmuueckas paboma

Pemenne reneTnuecknx 3aad Ha
HacJieIOBaHUE MTPU3HAKOB MIPHU
HEIIOJIHOM JTOMUHHUPOBaHUU

OmnpenenstoT MOHATUS, POPMUPYEMBIE B XOJI€ U3yUEHUS TEMbI: «HETIOJIHOE
JIOMHHHPOBAHKEY, «TCHOTHUID), «(EHOTUI, «aHATU3UPYIOIIEe
CKpeIIMBaHKUE». XapaKTEPU3YIOT CYIIHOCTb aHATU3UPYIOLIETO
ckpenruBanusi. COCTaBIISIIOT CXEMBI CKpeluBaHus. Pemaror 3aauum Ha
HacJIe0BaHUE MPU3HAKOB IPU HEMTOJIHOM JOMUHUPOBAHUH

JlurubpuHoe CKperBaHue.
3aK0H HE3aBUCUMOTO
HACJICIOBaHUS MPU3HAKOB

Jurubpuinoe ckpeuBaHyue. 3aKoH
HE3aBUCUMOTI'O HACJIE0BAHMS
npusHakoB. [lonurubpuaHoe
ckpemuBanue. Pemerka [lennera.
IIpakmuueckasn paboma

Pemrenue reneTnueckux 3ajxad Ha
JUTHOPUIHOE CKpELUBaHKe

OnpenenstoT NOHATUSA, POPMUPYEMBIE B X0JI€ U3YyUECHHUS TEMBI:
«IUTHOPHUIHOE CKPEUIMBAHUEY, «3aKOH HE3aBUCUMOI0 HACJIETOBaHUS
MPU3HAKOBY, «ITOJIMTUOPUIHOE CKpEIIMBaHe», «pemeTka [lenneTay.
JlatoT XapakTepuCTUKY U OOBSICHSIIOT CYIIIHOCTh 3aKOHA HE3aBUCHUMOTO
HACJIEI0BAHMS IIPU3HAKOB.

CocTaBiI0T cXeMbl CKpeluBaHus U pemeTku [lennera.

Pemator 3a1aun Ha AUTHOPUIHOE CKPELIMBAHNE

I'enetuka momna. CI.[CHJ'ICHHOC
C ITIOJIOM HaCJI€JOBaHUC

I'enetuka nmona. HacnenosaHue
MPU3HAKOB, CLIETUICHHBIX C ITOJIOM.
Aytocomsl. [1os0BBIE XPOMOCOMBI.

I'oMorameTHsIi 1 reTeporaMeTHbIN MOJI.

CrenieHne TeHa ¢ IIOJIOM.
Ilpakmuueckas paboma

Pemenne reneTHyecknx 3aja4 Ha
HacJe0BaHUE MPU3HAKOB, CLEIIJIEHHBIX
C MOJIOM

OmnpenensroT MOHATUS, POPMUPYEMBIC B XOJI€ U3yUEHUS TEMBI:
«ayTOCOMBID», «II0JIOBBIE XPOMOCOMBI», <TOMOTaMETHBIN 0JD»,
«reTeporaMeTHBIN NOJD», «CUEIJIEHUE TeHa C ITOJI0OM.

JlaroT xapakTepuCTUKY M OOBSCHSIOT 3aKOHOMEPHOCTH HACIIEOBaHUS
MPU3HAKOB, CIEIMJICHHBIX C TTOJIOM.

CoCTaBISIOT CXEMBI CKPEIIMBAHUA. Y CTAHABIMBAIOT TPHYUHHO-
CJIE/ICTBEHHBIC CBS3H HA MIPUMEPE 3aBUCHMOCTH Pa3BUTHUS M0JIa 0COOU OT ee
XpOMOCOMHOT0 Habopa. Pemator 3aaun Ha Hacle0BaHUE TPU3HAKOB,
CLEIUIEHHBIX C I10JIOM




O6o0maromuii ypok

OmnpenenstoT MOHATHUS, CPOPMUPOBAHHBIE B XO/I€ U3yUEHUS TEMBI.

K/pNe5 OTtpabarpIiBatlOT yMEHUsI (OPMYITHPOBATH THIIOTE3bI, KOHCTPYHPOBATH,
IIPOBOAMTD IKCIIEPUMEHTHI, OLICHUBATh I0JYy4YCHHBIE PE3YJIbTAThI
3aKOHOMEPHOCTH 3aKOHOMEPHOCTH U3MEHUNBOCTH: OnpenensiroT MoHATUS, POPMUPYEMBIE B XOJ1€ H3yUCHHS TEMBI:
U3MEHUYUBOCTH: MO (HUKAITMOHHAS N3MEHYNBOCTb. «M3MEHYMBOCTBY, «MOAU(PHUKAIUNY, «MOIU(DUKAUOHHAS U3MEHUYHUBOCTHY,
MOIU(UKAITTOHHAS Momudukanuu. Hopma peakuuu. «HOpMa pPEeaKIm». XapaKTepH3yloT 3aKOHOMEPHOCTH MOAU(PUKAIMOHHOM

“3MEeHUYUBOCTh. HopMma
peakuuun

Ilpakxmuueckas paboma
BrisiBieHrEe H3MEHUNBOCTH OPraHU3MOB

W3MEHYHUBOCTH OPTraHU3MOB.

[TpuBoaT mpuMepsl MOIU(DUKAIIMOHHON U3MEHYUBOCTU U TIPOSIBICHU M
HOPMBI PEAKLIUH.

VY cTaHaBIMBAaOT NPUYUHHO-CIIEICTBEHHBIE CBSI3U HA IPUMEPE OPTaHU3MOB
C IIMPOKOU U Y3KOW HOPMOW peaKLH.

BBIIOMHSAIOT MPaKTHYECKYIO pabOTy MO BBISBICHUIO U3MEHYHBOCTH Y
OpraHu3MOB

3aKOHOMEPHOCTH
U3MCHYUBOCTH.
MyTallMOHHAsi U3MEHYMBOCTD

3aKOHOMEPHOCTH U3MEHYUBOCTH:
MyTallMOHHAs! U3BMEHUYUBOCTD. [[pudnHbI
MyTalui.

['enHble, XpOMOCOMHBIE U TEHOMHBIE
MyTauuu. Yrpara. Jlemenus.
Jynnukanus. Masepcusa. Cunapom
Hayna. [Tomummonausa. Konxunus.
MyTareHHsI€ BelecTBa

OnpenensroT MOHATHS, POPMUPYEMBIE B XOJI€ H3yUCHHS TEMBI: «T€HHBIC
MyTaLUN», «XXPOMOCOMHbBIE MYTallUN», «KT€HOMHBIE MYTal[UN», «yTpaTay,
«IeNenns», «AYIUIMKALUsI», «MHBEPCUN», «CUHIpOM JlayHay,
«TTOJIMILIION TN, «KOJIXULIMHY», «MyTarcHHbIC BEIIECTBAY.
XapakTepu3yrT 3aKOHOMEPHOCTH MYTallMOHHON U3MEHYUBOCTH
OpraHU3MOB.

IIpuBOaAT IpUMEPHI MyTalMil Y OPTaHU3MOB.

CpasHuBaroT Moaupukanyu u myranuu. O0CyX1at0T IpoOIEeMbI
M3MEHYUBOCTH OpPTraHU3MOB

OcHOBHBIE METOJABI CCIICKITNHN
paCTCHHﬁ, JKUBOTHBIX U
MHUKPOOPTaHNU3MOB

Cenekmust. ['ubpuauszanus. MaccoBblit
ot6op. uauBuyanbHelil 0T00p.
Yuctele nuHun. biin3kopoacTBeHHOE
cKkpelmBanue. ['erepo3uc. MexsunoBas
rulpuu3anus. VickyccTBeHHBIH
MyTareHes3. buotexHomaorus.
AHTHOMOTUKH

OnpenenstoT NOHATUS, POPMUPYEMBIE B XOJI€ U3yUEHUS TEMBI:
«CEJIEKLIUS», «TUOPHUIN3ALUL», «MACCOBBIA 0TOOP», «MHIUBUAYaJIbHBIN
0TOOpPY», «UUCTHIE JINHUNY», «OJIU3KOPOICTBEHHOE CKpPEIINBAaHUEY,
«TeTEePO3UCY, «MEKBHIOBasi THOPUIN3ALULY, UCKYCCTBEHHBIN
MyTareHes3», «OMOTEeXHOJIOTUS», «QHTHOMOTUKNY. XapaKTEepU3yIOT METOIbI
CEJICKIIMOHHOMN PaOOTHI.

CpaBHUBAIOT MacCOBBII M MHAUBUYaIbHBINA OTOOP.

['oToBAT cooOuieHus K ypoky-cemuHapy «Cenekuus Ha ciiy)k0e yeoBeKa

0O60061mamul ypok-ceMHUHap
ITo Teme «Cenexus»

Cenekius Ha CITy)0e dyeoBeKa

BricTynatot ¢ cooOmieHus MU, 00CYKIaF0T COOOIICHUS C OTHOKIIACCHUKAMH
U YYUTEISIMHU




IHony/IAsuMOHHO-BUI0BOI YPOBEHb - 8 4AaCOB

[HonynsaurnoHHO-BUI0OBOK
yYpOBEHB: o0IIast
XapaKTepUCTUKA

[Tonsatue o Bune. Kpurepuu Buaa:
Mop(hoIOrHUecKuid, GU3NOIOTHUECKUN,
TCHETUYCCKHM, YKOJIOTUICCKHUIA,

reorpadUueCKHil, ICTOPUYECKUN. Apeal.

[Tonynsiusi. CBOMCTBA MOMYJISIIIUAMN.
buoTtnueckue coobiecTna.
Jlabopamopnas paboma

N3yuenre MopoI0ornuecKoro
KpUTEpHUS BUIA

OnpenenstoT NOHATUS, POPMUPYEMBIE B XO/1€ U3YUCHHSI TEMBI: «BUI,
«MOp(OIOTHYECKUN KPUTEPUH BUIa», «(DU3HOIOTUIECKUN KPUTEPUN
BUJ1a», «T€HETUYECKUN KPUTEPUN BUJIa», «IKOJIOTUYECKUNA KPUTEpUI
BHJIa», «reorpadUuecKuii KPUTEPUM BUIa», «KMCTOPHUYCCKUN KPUTEPHI
BUJIA», «apeal», «IOMYJISILHA», «CBONCTBA NOMYJISALUN», «OMOTHYECKUE
coo01IecTBaY.

JlaroT XapakTepUCTUKY KPUTEPUEB BUA, OMYJISIIMOHHON CTPYKTYPHI BUAA.
OnuceiBaoT cBoicTBa nonyasauuid. OOBACHAIOT POJIb PENPOTYKTUBHON
M30JISILMU B MTO/JIEP/KaHUU 1IEIOCTHOCTH BU/IA.

BBIMONHAIOT TPaKTHYECKYIO pabOTy 1O U3YUEHHIO MOP(OIOTHIECKOTO
KpUTEpHUs BUJA.

CMBICIIOBOE UTEHHE

DKonorudeckue GpakTopsl U
YCTIOBHS CPEIbI.

[TonsiTre 06 SKONMOrMYECKUX PaKTOpax.
VYcnoBus cpenibl. DKOIOTUYECKUE
(dakTophl: abMOTHYECKHE, OMOTHYECKHE,
AHTPOIIOTE€HHBIEC. DKOJIOTHYECKUE
YCIIOBHS: TEMIIEPATYPa, BIAYKHOCTb,
CBeT. BTopuyHbIe KIIMMaTHYECKHE
(bakTopsI.

BnusiHue sKxonorndeckux ycnoBuil Ha
OpTaHU3MBI

OnpenenstoT NoHATUsA, POPMUPYEMBIE B XOJI€ U3YyUECHHUS TEMBI:
«abMOTHUYECKHUE IKOJIOTHYECKHE (PAaKTOPBI», «OMOTUYECKHUE IKOJIOTHUECKUE
(bakTOpBI», «AHTPOIOI€HHBIE YKOJIOIHUECKUE (PAKTOPBI», «3IKOJIOIHYECKHUE
YCIIOBHSI», «BTOPHYHBIC KIIMMaTHUECKUE (PakTOpbl». JlaroT XapakTepucTUKy
OCHOBHBIX 9KOJIOTHYECKUX (PAKTOPOB U YCIIOBUH CpPEIbI.

VYcraHaBIMBaOT MPUYMHHO-CIIEACTBEHHBIE CBSI3HM HA IPUMEPE BIUSHUS
AKOJIOTMUYECKUX YCIOBUN Ha Opranu3Mbl. CMBICIOBOE UTEHHE

[IpoucxoxaeHue BUIO0B.
PasBuTHe >BOIIOIMOHHBIX

IIpoucxoxnenue Bua0B. Pazsurtue
HBOJIFOLIMOHHBIX MTPEACTABICHUI.

OnpeﬂensnoT IIOHATHA, Q)OpMpreMLIC B XOI€ NU3YUCHU TCMbI:
«OBOJIIOIUAY, KTCOPUS I[apBI/IHa», ABWKXYIINEC CHUJIBI 9BOJIOLUN,

MIPEACTABICHUI OcHoBHbl€ TIOJ0KeHUs Teopun Y. «M3MEHUYUBOCTHY, «00ph0a 3a CYIIECTBOBAHUEY, «ECTECTBEHHBIN 0TOODY,
JapBuHa. «CUHTETUYECKasi TEOPUS IBOIOLIIM.
Opomonus. Teopus lapsuna. JIaroT XapakTepUCTUKY U CPAaBHUBAOT 3BOJIIOILIMOHHBIE IIPEICTABICHUS
JIBrKy1Me CHIIbI BOJIOLVH: K.b.Jlamapka 1 ocHOBHBbIE 1TOJ10KeHNs yueHus Y.JlapBuHa.
U3MEHYUBOCTh, O0pHOa 32 OOBACHSIOT 3aKOHOMEPHOCTH HBOJIIOLIMOHHBIX MTPOIIECCOB C MO3UIIUN
CyIIIeCTBOBaHME, €CTECTBeHHBIN 0TO0p. | yuenus Y./lapsuna. ['oTOBAT cooOuienus wiu npezeHTauuu o Y.Jlapsune B
CuHTreTn4eckas TEOpHsl SBOITIOLUN TOM UHCJIE C UCTIOJIb30BAHUEM KOMIIBIOTEPHBIX TEXHOJIOTHH.
PabotaroT ¢ IHTepHETOM KaK ¢ HCTOUHUKOM HH(pOpMauu
bronornyeckas [TonmynsiMOHHAs TeHETHKA. OnpenenstoT NOHATUS, POPMUPYEMBIE B XOJ1€ U3YyUEHHUS TEMBI:




Knaccudukarmmst
[Mormynsiust Kak d7eMEeHTapHas
€IMHUIIA SBOJIOIUH

N3menunBOCTh TeHO(DOHIA

«TOTYJISIIUOHHAS TEHETHKAY, «TeHO(OH Y.

Ha3piBaroT npuYHHBI K3MEHYHBOCTH T€HO(DOHIA.

[TpuBOAAT IPUMEPHI, JOKA3BIBAIOIINE TIPUCTIOCOOUTEITHHBIN
(amanTUBHBIN) XapakTep U3MEHEHU reHOPOH 1A,

OO0cyxnaroT MpoOIeMbI IBIKYIIUX CHIT SBOJIOIUY C MTO3ULIAN
COBPEMEHHOI OMOJIOTHH.

CMBICTIOBOE UYTEHUE

Bopn0Oa 3a cymecTBoBaHue U
€CTECTBEHHBII 0TOOD

boprba 3a cymectBoBanue. opmbI
00pb0OBI 3a cymecTBoBanue. Dopmbr
€CTECTBEHHOI'0 0TOOpa

OnpenenstoT noHATUS, POPMUPYEMbIE B XOJI€ U3yUEHUS TEMBbI:
«BHYTPHUBHIOBast 00pb0a 3a CyIIECTBOBAHHEY, «MEKBHI0Bast O0phoOa 3a
CYILIECTBOBaHMEY, «00phOa 3a CylIeCTBOBAHUE C HEOIArONpPUsTHBIMU
YCIIOBUSIMHU CPEJIbI», «CTAOUITU3UPYIOLIUI €CTeCTBEHHBIN 0TOOPY,
«IBUXKYIIUN €CTECTBEHHBIN 0TOOPY.

Xapaktepu3yroT (GopMbl O0pBOBI 32 CYIIECTBOBAHNE M €CTECTBEHHOTO
oTbopa.

[TpuBOAAT IPUMEPHI UX MPOSBICHUS B IPUPOJIE.

Pa3pabaTpIBatOT 3KCIIEPUMEHTHI 110 H3YYSHHIO JEHCTBUI 0TOOPA, KOTOPHIE
CTaHyT OCHOBOM Oy/yIIero yueOHO-UCCIeI0BATENbCKOTO MTPOEKTA.
CMBICIOBOE UTEHUE

Hanpasnenus makpossomroruu. [lytu
OCTHIKEHUS OMOJIOrMYECKOTO
nporpecca

Bunoobpa3zoBanue [TonsTre o MukpodBomonuu. M3omsus. | OnpenensitoT oHATHs, GOPMUPYEMBIE B XOJI€ U3yUEHUS TEMBI:
["eorpaduueckoe BUI000Opa30OBAHKE. «MUKPOIBOJIFOLUSY, «U30JALMU», «PENPOTYKTUBHAS U30JIALUANY,
MuxkposBomtorus. N3omsius. «BH000pa30BaHUEy, «reorpapuyecKoe BUI000pa30BaHUE.
PerrporyKTHBHAS H3OJISAIINS. XapakTepu3yloT MEXaHU3MbI TeorpaduIeckoro BUI000pa30BaHUs C
BunoobpazoBanue. ['eorpaduueckoe WCIIOJIb30BaHUEM PUCYHKA yueOHMKa. CMBICIIOBOE UTEHHE C MOCIIEAYIOIINM
BI/II[OO6paSOBaHI/I€ BBIZIBMOKCHUE TUIIOTE3 O APYTUX BO3SMOKHBIX MEXaHHU3Max

BU000pa30BaHuUs
Maxpo3BoTroIus [ToHsITHE O MaKPOIBOIIOIIHH. OmnpenensroT MoHATUS, GOPMUPYEMBIC B XOJI€ H3yUEHUS TEMBI:

«MaKpOIBOJIOIHUSY, «HATIPABIECHUS IBOJIOLUNY, «OUOIOTUYECKUN
nporpeccy», «OMOJIOTHUECKUH perpeccy, «apoMopho3», «UaH0aIanTaIus,
«aereHeparsy. XapakTepu3yoT TJIaBHbIC HAITPABICHHS YBOJIIOIINH.
CpaBHUBAIOT MUKPO- U MaKPOIBOJTIOIIHIO.

OO6cyx)naroT MpoodIEMbl MAaKPOIBOJIOIINH C OJJTHOKIACCHUKAMH M YIHTEIICM.
PaGoratot ¢ JOMOITHUTENEHBIMU HHPOPMAITMOHHBIMA UCTOYHUKAMU C
[EJTbI0 TIOJTOTOBKU COOOIIEHUS MM MYJIbTUMEINA TPE3CHTANH O (PaKTax,
JTIOKA3bIBAIOIIMX BOJIOLUIO




O6o0maromuii ypok-
CeMHUHAp

BricTynaror ¢ cooOmieHusIMU, 00CY)AAI0T COOOIICHUS C OJTHOKJIACCHUKAMHU
U YYUTEISIMU

IKOCUCTEMHBbIH YPOBEHb - 6

Coo0111ecTBO, IKOCUCTEMA,

Buotnyeckoe cooOIIECTBO, HIN

OmnpenensiroT NOHATUS, POPMUPYEMBIE B XOJI€ U3YUCHHUS TEMBbI:

O6uoreoneHo3 OuoueHo3. Jxkocucrema. buoreorenos «OMOTHUYECKOE COOOIIECTBOY, «OUOIIEHO3», «OKOCUCTEMAY, «OMOTCOLICHO3).
OnuchIBalOT U CPAaBHUBAIOT IKOCUCTEMBI PA3JIMYHOTO YPOBHSI.
[TpuBOIAT IPUMEPBI SKOCHCTEM Pa3HOTO YPOBHS.
XapakTepus3yroT akBapuyM KaK UCKYCCTBEHHYIO SKOCHUCTEMY
CocTaB u cTpyKTypa Bunosoe pazHoobpasue. OmnpenenstoT MOHATUS, POPMHUPYEMBbIE B XO€ U3yUCHHS TEMBI: «BUIOBOE
cooO1ecTBa Mopdonoruueckas u pa3zHooOpaszue», «BUJOBOW COCTABY, «aBTOTPOQBD», «IETEPOTPOPBI,

IIPOCTPAHCTBEHHAs CTPYKTypa
coobiectB. Tpoduueckas cTpykrypa
coobmectBa. [Iumesas uens. [umesas
ceTb. JKu3HeHHbIE POPMBI.
Tpoduyeckuit ypoBeHb

«IIPOIYIICHTHI», «KOHCYMEHTBI», «PEAYIEHTBI», «IPYCHOCTBY, «PEIKHE
BUJIBI», «BUJIBI - CPe00Opa3oBaTesiny. XapakTePU3YIOT
MOP(}OIOTHYECKYIO ¥ TIPOCTPAHCTBEHHYIO CTPYKTYPY COOOIIECTB.
AHAIM3HUPYIOT CTPYKTYPY OMOTHYECKUX COOOIIECTB IO CXEMe

MeXBHUI0BbIC OTHOIIICHUS
OpraHu3MOB B 9KOCHUCTCMC

Tunsl GMOTUYECKUX B3aMMOOTHOIICHUH.
Heittpanusm. AMeHcanusm.
Kommencanuzm. Cum6m03.
IIporokoonepanusa. Myryanusm.
KoukypeHnnus. XHAIHAYECTBO.
[Tapazutnusm

OnpenenstoT NoHATUsA, POPMUPYEMBIE B XOJI€ U3YyUECHHUS TEMBI:
«HEUTpaIN3M», «aMEHCAIN3M», KKOMMEHCAIIU3M», «CUMOHO03»,
«IIPOTOKOOTIEPALISY, «MYTYATU3M», «KKOHKYPEHIUA», «XULTHUYECTBOY,
«apa3sUTU3ZM.

PemaroT 3xonornyeckue 3a1a4i Ha IPUMEHEHHE SKOJIOTMUECKUX
3aKOHOMEPHOCTEMN.

HpI/IBOI[HT MMPHUMEPHI TOJOKHUTCIBbHBIX U OTPULHATCIIBHBIX
B3aMOOTHOUIEHUI OPraHU3MOB B IOITYJIALAAX

IloToku BemecTBa 1 OHEPIrun
B OKOCHCTCMC

[ToToku BelecTBa U SHEPTHH B
skocucTeme. [Iupamu bl YUCICHHOCTH U
ouoMacchl

OnpenenstoT NOHATHSA, POPMUPYEMBIE B X0J1€ U3YUSHUS TEMBI: «ITUpaMHU/Ia
YHUCICHHOCTH U OMOMACChD».

JlaroT XxapakTepUCTHKY POJIM aBTOTPOPHBIX U TeTepOTPO(PHBIX OPraHU3MOB
B DKOCHCTEME.

Pemarot skosornueckue 3aa4u Ha IPUMEHEHHUE SKOJIOTHYECKHUX
3aKOHOMEPHOCTEN

CaMOpaBBI/ITI/Ie 9KOCHCTCMBI.
OKoJIoruuecKas CyKHeccud

Camopa3BUTHE IKOCUCTEMBI.
OKonoruyeckasi CyKLeccusl.
PaBHoOBecue. IlepBuuHas cykueccus.
Bropuunas cykueccus

OnpenenstoT NOHATUS, POPMUPYEMBIE B X0J1€ U3YUECHHUS TEMBI:
«PaBHOBECHEY, «IIEPBUYHAS CYKLIECCHUS», «BTOPUUHAS CYKIIECCHSI.
XapakTepu3yroT IIPOLECCHl CAMOPA3BUTHSI SKOCUCTEMBI.
CpaBHUBAIOT NEPBUYHYIO U BTOPUYHYIO CYKIIECCHU.
Pa3palaTbIBaIOT M1aHa ypoKa-3KCKypCUU




O6o0maromuii ypox —

DKCKypCHsl B OMOTEOIIeH03

['oToBAT OTYET 00 PKCKYpCUU

AKCKYpCHS
Buocdepnnlii yposenb - 11

buocdepa. Buocdepa. Cpenoobdpasyromas OnpenensroT moHATUs «Onochepar, «BogHAS Cpeay, «Ha3eMHO-

Cpenoobpasyromas JeSITeTbHOCTh OPTaHU3MOB BO3/yIITHAS CPEay, «II0YBa», KOPTraHU3MBbI KaK cpea OOUTaHHS,

ACATCIIbHOCTb OPTraHU3MOB

«MEXaHHYECKOe BO3ACUCTBHEY, «(PU3HKO-XUMUIECKOE BO3JICHCTBHEY,
«TIepeMEIIIEHUE BEMIECTBAY, «TYMYCY, «(DUITBTPALIUS.
Xapaktepu3yrT ouochepy Kak rio0aabHyI0 SKOCHCTEMY.

[TpuBOAAT IPUMEPHI BO3JICHCTBUS )KUBBIX OPTaHU3MOB Ha Pa3IHYHbIC
CpeIbl )KU3HU

Kpyrosopor BemecTs B
ounocdepe

Kpyrosoport Bemiects B Onocdepe.
buoreoxumudeckuil HUKI. buoreHHsle
(muTarenbHBIE) BEIIECTBA.
MuxkpoTtpodHbie 1 MaKpOTpO(]HBIE
BeulecTBa. MUKpPO3JIEMEHTBI

OrnpenensroT NOHITHUS «OMOTC€OXUMUYECKUM UKD, «OUOTCHHBIC
(MMTaTENBHBIE) BEMIECTBAY, «MUKPOTPO(HBIE BEIIECTBAY», «MaKpOTPO(dHbIE
BELIECTBA», «MUKPOJIEMEHTHD.

XapakTepu3yroT OCHOBHbIE OMOT€OXUMHUYECKUE IIUKIIbI Ha 3eMIle,
UCIOJIB3YS WIUTIOCTPALUU y4YeOHHKA.

YcTaHaBIMBaIOT NPUYMHHO-CIIECACTBEHHBIE CBSI3U MEX 1y Onomaccoi
(MpOIYKTUBHOCTHIO) BU/Ia U €r0 3HAUEHHUEM B MOJIICPKAHUU
(GYHKIIMOHUPOBAHUS COOOIIECTBA

OBomtonus duocgepsl

Opommonus ornocdepsl. XKupoe
BEIIIECTBO. BOreHHoOe BEMIeCTBO.
buoxocnoe BemectBo. KocHoe
BEIIECTBO. DKOJIOTMUECKUI KpU3HC

OrnpenensioT MOHITHS «GKUBOE BEIIECTBOY», «OMOTEHHOE BEILIECTBOY,
«OMOKOCHOE BEIIIECTBO», «KOCHOE BEIIECTBOY, «IKOJTOTHYECKHI KPUIUCH.
XapakTepu3yroT POLECChl pAaHHETO 3Tama 3BOJIIOLUN OHoCchephI.
CpaBHUBAIOT 0COOEHHOCTH KPYTOBOpPOTa YIJIepoja Ha pa3HbIX 3Tarax
HBOJIIOIMH OHochepbl 3eMiTu.

OOBACHAIOT BO3MOKHBIE PUYUHBI IKOJIOTHYECKUX KPU3HCOB.
YcTaHaBIMBaOT IPUYMHHO-CIIEICTBEHHBIX CBSI3U MEXAY JIEeSTebHOCThIO
YeJI0BEKa U SKOJOTMYECKUMH KPU3UCAMU

I'umroTe3sI BO3HUKHOBEHUS
KHU3HU

['unoTte3pl BOSHUKHOBEHHUS JKU3HU.
Kpeaunonnsm. CaMonpousBoibHOE
3apokaeHue. [ umoresa cTanoHapHOro
COCTOsIHMS. [ 'MIIoTe3a naHcrnepMun.
['nnoreza GMOXUMHUYECKOM IBOIIOIUH

OnpenensroT MOHITHS «KPEAIMOHU3M», «CaMOTIPOU3BOIHLHOE
3apOKICHHEY, «TUTIOTE3a CTAIIMOHAPHOTO COCTOSIHUSY, «TUTTOTE3a
MAHCIIEPMUNY, «TUTIOTE3a OMOXUMHUUYECKON IBOTIOIANY. XapaKTEPU3YIOT
OCHOBHBIE TUTIOTE3bI BOZHUKHOBEHUS KU3HH Ha 3emie. O0CyKIaroT
BOIIPOC BO3HUKHOBEHMUS )KM3HU C OJTHOKJIACCHUKAMU U yUYUTEIEM

Pa3BuTHe npeacTaBieHUn
[IPOUCXO0KICHUU KU3HHU.

COBpEMEHHOE COCTOSIHUE

PazButue npencraBnenuii o
MPOUCXO0XKACHUH KU3HU. COBpEMEHHOE
COCTOSIHHE TIPOOJIEMBI

OHpCI[eJ'IHIOT MOHATUA «KOALCPBATHI», ((HpOGI/IOHTBI», «T'UII0TE3a
CHUMOMOTHYECKOTO MPOUCXOKACHUA DYKAPUOTUUICCKUX KIICTOK», «TUIIOTC3a
MMPOUCXOKACHUA DYKAPUOTHUCCKUX KIIECTOK U UX OPraHOUJ0B ITYyTEM




MPOOIEMBI

BIISTYMBAHUS KJIETOUHOW MEMOPAHBI», IIPOTEHOTY, «9yOaKTepUI»,
«apxebakTepuny». XapakTepu3ylOT OCHOBHBIC ATAIlbl BOSHUKHOBCHHUS U
Pa3BUTHSI XKU3HHU Ha 3eMIIe.

ONHCHIBAIOT MOJIOKEHHSI OCHOBHBIX THITIOTE3 BOSHUKHOBEHHS KH3HH.
Cpanusiot runote3bl A.M.Onapuna u [Ix. XonzgeitHa.

OO6cyxnatoT MpoOIeMbl BOSHUKHOBEHUS M PA3BUTHS )KH3HU C
OJTHOKJIACCHUKAMU M YUUTEIIEM

Pa3Butue xu3HHU Ha 3eMII€.
Opbl ApEeBHEUIIICH U ApEeBHEN
JKU3HU

OcHOBHBIE 3TaIlbl Pa3BUTHS )KU3HU Ha
3emiie. Dpbl ApEeBHEUIIICH U ApEeBHEN
KU3HU

OnpenensitoT TOHATHS «3pay, KIIEPHOJI», «AMOXa», KKaTapXen», «apxeu,
«IIPOTEPO30i», «IATCO0301», «KME30301», «KAITHO301», «I1aJICOHTOJIOTHUS,
KKEMOPHIN», KOPIOBUKY, KCUITYPY, «IEBOHY», KKAPOOH», KIIEPMb»,
«TPUIOOUTHI), KPUHHODHUTBI», KKHCTETIEPhIE PHIOBI», «CTEroredably,
CAXTUOCTETHY, «TE€PANICUbI». XapaKTePU3YIOT pa3BUTUE KU3HU HA 3eMIie
B 3pBI APEBHENIIECH U IpeBHEN KU3HU. [IpUBOIAT IpUMEPBI OPraHNU3MOB,
HaCEJIABILNX 3€MIIIO B 3pbl JPEBHENIIEH U IpEBHEN KUBHU.
YcraHaBIMBalOT MPUYHMHHO-CIICACTBEHHBIEC CBSI3U MEXKY YCIOBUSIMU
cpenbl OOUTaHMS M DBOJIOIIMOHHBIMU TIPOLIECCAMH Y PA3ITMYHBIX TPYIIIT
opranu3MoB. CMBICIIOBOE YTEHHUE C MMOCJIETYIOIIUM 3a0JTHEHUEM TaOIUIlbI

PazButHe )Xn3HU B M€3030€ U
KanHO30€e

Pa3zButHe KH3HU B ME3030€ U KalfHO30€

OnpenenstoT MOHATUS KTPHACY, KIOPAY, «MEM», «TUHO3aBPhD», «CyMUYaThIe
MJIEKOTIUTAIOIINEY, «IIJAIEHTApHbIE MICKOMUTAIOIINEY, «ITaleOTeH,
«HEOTEH», «AHTPOTIOTCH.

XapakTepu3yroT OCHOBHBIE IIEPUOJIBI PA3BUTHS KU3HU Ha 3eMJIe B ME3030¢
¥ KaHOo30¢€.

[IpuBOAAT IpUMEPHI OPraHU3MOB, HACEISBIINX

3eMIII0 B KaifHO30€ U ME3030¢€.

Y cTaHaBIMBAIOT MPUYMHHO-CIIECTBEHHBIE CBSI3U MEX]Y YCIOBUSIMU
Cpenbl 0OUTaHUS U IBOJIOLMOHHBIMU MPOIECCAMU Y PA3TUYHBIX TPYIII
oprau3MoB. CMBICJIOBOE UTEHHUE C MOCIIEAYIONIUM 3all0JTHEHUEM TaOIUIIbL.
Pa3pabatbIBaioT miiaHa ypoKka-3KCKypCHUU B KpaeBeAUECKU My3el 1l Ha
Tre0JIOTHYECKOE OOHAKEHIE

O6o0mmaromuii ypok-
IKCKYPCHS

DKCKypCHS B KpaeBeIUECKUI My3€H UIn
Ha T€0JIOTUYECKOe OOHAKECHHE

['oToBAT OTYET 00 PKCKYpCUU

AHTpPOIIOT€HHOE BO3/IEHCTBUE
Ha 6uochepy

AHTPONOTeHHOE BO3/ICHCTBUE HA
ouochepy. Hoocdepa. [Ipupoansie
pecypcel

OnpenenstoT MOHATUS «aHTPOIIOI€HHOE BO3/IeHCTBHE Ha Ouochepy»,
«HOOChEpay, «IIPUPOTHBIC PECYPCHI».
XapakTepHu3yIoT YeloBeKa Kak OMOCOLHMAIIbEHOE CYIIECTBO.




OnuchIBaIOT 3KOJIOTUYECKYIO CUTYAIIMIO B CBOE MECTHOCTH.
VY cTaHaBIMBaIOT MIPUYUHHO-CIIECTBEHHBIE CBSI3U MEXY €S TEIbHOCTHIO
YeJ0BeKa U KOJOTHYECKUMH KPU3UCAMHU

OcHOBBI palliOHATBLHOTO
MIPUPOIOTIOTB30BAHUS

PanronanbsHOE IPUPOIONOIb30BAHUE.
OO011ecTBO OAHOPA30BOTO MOTPEOICHUS

OnpenensiroT MOHATUS «PALMOHATIBHOE IPUPOIOTIOIB30BAHUEY, «OOIIECTBO
OJTHOPA30BOT0 MOTPEOICHHs». XapaKTepU3yIOT COBPEMEHHOE
YeJI0BEYECTBO KaK «OOIIECTBO OJHOPA30BOTO MOTPEOICHUSY.

OO6cyX1ar0T OCHOBHBIE IPUHIIUIIBI PALIMOHATIBHOTO MCIIOIB30BaHUS
HPUPOIHBIX PECYPCOB

O6o0maromuii ypok-
KOH(epeHIHs

VYpok-koHpepeHus

BricTynatot ¢ coobmenusimu no teme. [Ipeacrapisior pe3yabTaTbl yueOHO-
HCCJIEIOBATEIBCKOM MPOEKTHOM JESATEIbHOCTH

Hrororas x/p 3a Kypc
Oxnacca

Pabora Hajg ommbOkamu.
IToaroroska xk OI'D

Hroro 65 + 3 (pe3epB)




JIneT KOppeKTUPOBKH  y4eOHOM NPOrpaMMbl

ypoka

Tema ypoka

IIpuyuHa U3MEeHEeHHH B Iporpamme

Cnocod KOppeKTHPOBKH




