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Mynuyunarvtoe Kaszennoe obweobpasosamervtoe yupexdenue «ycumunckas COLL Ne2»

«CoracoBaHo» «YTBepxKIAI0»

Ha meToguueckom coBete Hupexkrop MKOY VCOILI Ne 2
MKOVY YCOIII Ne 2 Maromenosa C.M./ /
PykoBonurtens MC

Marowmesos I.M./ / oT«___» 2021 r.
« » 2021 r.

PABOYAL FITPOTPAMMA
«buorozusy
9 Kaacc

Mypmysaruesa P.M.

¢.Vcuma 2021-2022 yuebnwiii 200.
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THOACHHUTEJIBHAA 3AITHCKA

Henu u 3a0auu:

- OCBOEHHE 3HAHWUH O KMBOU MPUPOJIE U MPUCYIIHUX € 3aKOHOMEPHOCTSIX; CTPOCHUM TMTUEHUYECKON HAYKH B MPAKTUUYECKOMN JEATETLHOCTH JIF0JIeH; MEeToaax
MO3HAHUS KUBOU NPUPOJIBI;

- OBJIQJICHHE YMEHUSMHU IPUMEHSITH OMOJIOTHYECKUE 3HAHUS JUIT OOBSICHEHHS MPOIIECCOB U SBIICHUH YKHBOU MIPUPO IBI, )KU3HEACATEILHOCTH COOCTBEHHOTO
OpraHu3Ma; UCIOJIb30BaTh MHGOPMAITUIO O COBPEMEHHBIX JOCTHKEHUAX B 00J1aCTH OHOJIOTHU U SKOJIOTHH, O (DAKTOPAX 30POBbS U PUCKA;

- pabota c GHOJIOTHYECKUMH NPUOOPaMH, HUHCTPYMEHTAMH, CIIPABOYHUKAMU;

- TpoBeAeHWE HAOIIOIEHUS 32 ONOIOTHIECKIME 0ObEKTaMHU U COCTOSIHIEM COOCTBEHHOTO OpraHN3Ma, ONOIOTHYECKHE IKCIIEPUMEHTHI;

- pa3BUTHE II03HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B MPOIECCe IPOBEACHUS HAOIIOACHUH 3a )KUBBIMH OpraHU3MaMH,
OMOJIOTMUECKUX IKCIIEPUMEHTOB, Pa0OTHI C Pa3IMYHBIMU HCTOYHUKAMU MH(OPMAIIHH;

- BOCIIUTaHUE TTO3UTHUBHOTO IICHHOCTHOTO OTHOIICHUS K JKUBOU MPHUPOJE, COOCTBEHHOMY 37J0POBBIO U 3JI0POBBIO IPYTHX JIIOJICH, KYJIBTYpE MOBECH U B TIPUPOJIC.

[TporpaMma npegHa3HaveHa Ui u3ydeHus npenmera «O0mas ouonorus» B 9 kiaccax o01meoopa3oBaTeIbHBIX KO M PACCUNTAHA Ha 2 Yaca KJIACCHBIX 3aHSTHH.

[Iporpamma xypca (68 4acoB) MOTHOCTHIO BKIIIOYAET B ce0st BOMPOCHI IPOTpamMMBbl 0011eoopazoBarenbHoN mkois! At 10—11 kmaccoB. B Helt coxpaHeHbI Bce
paszenbl U TeMBI, H3y4aeMble B cpefHel 001eo0pa3oBaTenbHON IIKOJIE, OHAKO COJIEpKAHNE KaXIOT0 yueOHOro OJI0Ka YIIPOIIEHO B COOTBETCTBHH C BO3PACTHBIMU
0COOCHHOCTSIMU YUaIIUXCS U ¢ yIeTOM 00pa3oBaTenbHOTO ypoBHs. [IpecTaBIeHO 3HAYUTENFHOE YUCIIO JTA00PATOPHBIX pa0OT, JEMOHCTPAIIMN 1 DKCKYPCHH,
o0JervyarIux BOCHpUATHE yaeOHOro MaTepuaiia. [locieoBarenbHOCTh H3YyYSHHS MaTepraia TakkKe CIIOCOOCTBYET MHTETpaIlMU Kypca B CUCTEMY OHOJIOTHUSCKOTO
00pa3zoBaHus, 3aBepIIaeMoro B 9 kiacce.

[IporpamMmoii mpemycMaTpruBaeTcsl H3yYeHHE YUaIMMHCS TEOPETHYECKUX U MPUKIIATHBIX OCHOB 001eli Ononoruu. B Helt HanuM oTpakeH e 3aja4H, CTOSIIIHE
B HacTOsIIee BpeMs nepes OMOoIOTHIecKO HayKoH, peleHre KOTOPhIX HAallpaBJIeHO Ha COXpaHeHHE OKPYKAaIoLIe IPUPOIBI U 310pOBbs YeroBeka. Ocoboe BHUMaHUE
YAEICHO 3KOJIOTUIECKOMY BOCIIUTAHUIO MOJIOCHKH.

Wzyuenue xypca «O01masi 0M0I0THs» OCHOBBIBAETCS HAa 3HAHUSIX YYAIMXCS, TOJIyUYSHHBIX IPU N3y4E€HUH OMOJIOTHUECKUX IUCIMIUINH B MJIAJIINX Kaccax
CpEeAHEH LIKOJIBI 10 CIIeLMAaIbHBIM IPOrpaMMam, 1 SBJSIETCS MPOAOIDKEHUEM JIMHUU OCBOEHHS OMOJIOTHUECKHUX TUCIMIUIMH, HA4aTol B 5 Kilacce y HeOHMKOM
«IIpuponosenerne» A. A. [lnemakosa u H. 1. Connna, yuebunkom «KuBoit opranusm» H. M. Connna ans ygamuxcst 6 KiaccoB u yueOHUKOM «buomnorus.
MHoroo6pasue xxuBbix opranusmo» B. b. 3axaposa u H. U. Connna s yyamuxcs 7 knaccoB, yueOHukoMm «Yenosexk» H.M.Connna 115 yyamuxcsi 8 Ki1accos.

Hacrosmias pabodas mporpamma pazpaboTaHa Ha ocHOBe DenepabHOI0 KOMIIOHEHTa TOCYIapCTBEHHOTO CTaHIapTa o0IIero oopa3oBaHus MO OMOJIOTHH,
onobpennoro pemenneM kosuerut MO P® u [Mpesuamyma PAO ot 23.12.2003 1. Ne 21/12,yrBepxkaenHoro npukazom MO P® «O6 yreepxkaeHun heaepaabHOTo
KOMITOHEHTA TOCY/IapCTBEHHOTO CTaHAapTa HaYaJlbHOTO OOIIET0, OCHOBHOTO 00IIEero u cpeHero (MoiaHoro) odiero oopazosanus» ot 05.03.2004 r. Ne 1089 u
aBTOPCKOM MpOrpaMMbl OCHOBHOTO 0011iero oOpasosanus no ouonoruu s VI-1X kinaccor H.M.Conuna, B.B. 3axaposa, E.T.3axapoBoii.
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Ona opueHTHpOBaHa Ha Hcmoik3oBanue ydeOnnka: C.I'.MamonTtos, B.b.3axapos, B.1.CuBornazos. buonorus. O0mue 3akoHOMEpHOCTH. 9 Ki1.: Yueb. mis
oOmeoOpazoBar. yupexnenuil. — M.: [Ipoda, 2006. Pabovas nporpaMMa y4uTeIBaeT 0011e00pa30BaTeNbHYI0 HAMpaBIeHHOCTh 90, 9B KIIaCCOB M 3KCIIEPUMEHTANBHYIO
HAaIPaBJICHHOCTH 9 a Kj1acca, B KOTOPBIX OyJeT OCyIIECTBIIAThCS yueOHBIH mporecc.

Wzyuenne npenmera Takke OCHOBBIBAETCS Ha 3HAHUSX, IPHOOPETEHHBIX HA YPOKAX XUMMUH, (PU3HUKU, HCTOPHH, PU3NIECKON 1 SKOHOMHYECKOH reorpaduu.
Pabouast nporpamma pa3paboTaHa ¢ y4eTOM OCHOBHBIX HAIpaBJICHUH MOJEPHHU3AINHN 00IIEeTr0 00pa3oBaHHs:

- HOpMalM3anus y4eOHOW Harpy3KH yJaluxcs; yCTpaHeHHe TIeperpy30K, IMOAPHIBAOIINX UX (DU3HMYECKOE U TICHXMYECKOE 310POBbE;

- COOTBETCTBUE COJep KaHUsi 00pa30BaHKs BO3PACTHBIM 3aKOHOMEPHOCTSIM Pa3BUTHS YUAIHXCsI, UX 0COOCHHOCTSIM M BO3MOXKHOCTSIM;

JIMYHOCTHASI OPUEHTAIUS COIepKaHus 00pa30BaHUS;

- JIeSTEIbHOCTHBIN XapakTep o0pa3oBaHMs, HANPABIECHHOCTb COAEpKaHHs oOpa3oBaHUs Ha (OPMHUPOBAaHHE OOIIMX Y4EOHBIX YMEHHUI M HAaBBIKOB, 00 OOLICHHBIX
CIoco00B yueOHOMH, TO3HABATEIFHOW, KOMMYHUKATUBHOM, TIPAKTHYECKON, TBOPUECKON ACSITEILHOCTH, HA TIONYICHHUE YIAITAMHUCS OTIBITA DTOH JESITEILHOCTH,

- yCWJIEHHE BOCTIHTHIBAIOIIETO MOTEHIINANIA;

- (opMupoBaHHUE KIFOYEBBIX KOMIIETEHIINA — TOTOBHOCTH YYaIllUXCs MCIIOJIF30BaTh YCBOCHHBIE 3HAHUS, YMEHUS U CIIOCOOBI NIESTEIHbHOCTH B PEATbHON KM3HH JIJIS
peLIeHUs TPaKTHYECKHUX 3a/1a4;

- obecrnieyeHrnEe KOMITBIOTEPHOI IPaMOTHOCTH Yepe3 MIPOBEACHUE MYJIbTUMETUHHBIX YPOKOB, TECTUPOBaHUE, CAMOCTOSITEIbHYIO padoTy ¢ pecypcamu MHTEpHET.
KoHuenryanbHOi 0CHOBOM paszzena Guosoruu 9 xiacca sSBJISIOTCA WAEU MHTETPAlUM Y4eOHBIX IIPEIMETOB; IIPEEMCTBEHHOCTH OCHOBHOI'O OOLIETr0 M CPETHEro
(momHOTO) 00mIEro 00pa3oBaHMS; TyMaHH3alMKM OOPa30BaHMS; COOTBETCTBUS COJICp)KaHHsI 00pa3oBaHHS BO3PACTHBIM 3aKOHOMEPHOCTSIM Pa3BUTHS YUAIUXCS;
JMYHOCTHOW OPUEHTANIMU COAEPIKaHUS 00pa30BaHUs; EATEIbHOCTHOTO XapaKkTepa o0pa3oBaHUs W HANPABJIEHHOCTH COAEp)KaHUSA Ha (OPMHUPOBaHUE OOIINX YIeOHBIX
yMEHUH, 0000IIeHHBIX cII0cOO0B Y4eOHOH, MO3HABAaTEILHON, MPAKTHYECKOH, TBOPYECKOH AEATENbHOCTH; (POPMUPOBAHUS y y4YalIMXCS FOTOBHOCTH HCIOJIB30BATH
YCBOGHHBIC 3HAHHS, YMEHHS M CIOCOOBI NIEATENHHOCTH B PEANbHOM JKM3HHU JUIS PEHIeHHs MPAKTHYECKUX 3ajad (KJIIOYEBBIX KOMIIETEHIHH). OTH HJIEH SBWINCH
4, 6230BBIMH [IPY OTIPE/IENIEHUH CTPYKTYPBI, LIeJIEH U 3a/1a4 IPEAIaraeMoro Kypea.

N AKTyaJabHOCTh JAHHOTO MPEIMETa BO3PACTAET B CBSA3U C TEM, YTO OMOJIOTHSA KaK Y4eOHbBII MpeAMEeT BHOCUT CYLIECTBEHHBIH BKiIa] B HOPMUPOBAHUE Y YUaLTHXCS
v CHCTEMbI 3HAHWH KaK O JKUBOW NPUPOJIE, TaK U 00 OKpyskarolieM Mupe B 1ienioM. Kypc 6ronoruu B 9 kiiacce HanpalieH Ha JOPMHUPOBAHKE Y YU alllUXCsl MPEJICTaBICHUI
4 06 oTIHUMTENBHBIX OCOGEHHOCTSX KUBOIT MIPUPOJBI, O €¢ MHOTOOOpa3ny, EANHCTBE, POJICTBE MPOUCXOKIACHUS U IBOIIIONNH, YeTIOBEKe Kak OMOCOIMaIbHOM CYIIECTBE.
4, [ust opmupoBanust y yqaimxcst OCHOB HAYYHOTO MHPOBO33PEHHUSI, PA3BUTHSI MHTEIUIEKTYAIbHBIX CIIOCOOHOCTEH M MIO3HABATENLHBIX HHTEPECOB B IIPOLECCE U3YYEHHUS

OMOJIOTHH OCHOBHOE BHHMAaHHE YJENSeTCS He Iepegadye CyMMBI TOTOBBIX 3HAHWH, a 3HAKOMCTBY YyYallUXcS C METOJaMH HAyYHOTO TO3HAHHS >KUBOM TPHUPOIIBL,

MOCTAaHOBKE MpoOJieM, TPeOYIOUMX OT HHUX CaMOCTOSITEIBHOH JESTENbHOCTH 10 WX pa3peuieHuio, (GOPMHUPOBAHUIO AKTHBHON JHYHOCTH, MOTHBHUPOBAHHOW K
& camM000pa30BaHMI0, 00JITAOMIEH TOCTaATOYHBIMA HAaBBIKAMH W TICUXOJIOTHYECKUMH YCTAHOBKAMH K CaMOCTOSITEIFHOMY TTOMCKY, OTOOpY, aHAJIN3y M HCIIOJIE30BaHUIO
& ungopmammn. Ha 5T0 COpHEHTHPOBAHA M CHCTEMA yPOKOB, IIPECTABICHHAs B pabodeii mporpamme.
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Temamuueckoe naanupoeanue no ouonocuu 9 Knacc
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COAEP/KAHUE KYPCA

(684acoB, 2 yaca B HeJICIIO)

Beenenue (1 yac)

Mecrto kypca «O011ast OUoJOTHs» B CUCTEME €CTECTBEHHOHAYYHBIX AUCIUILIIMH, a TaKKe B OMojorndeckux Haykax. Llemy u 3amaun Kypca. 3HaueHue
MpeaMeTa Uil TOHMaHUs eTMHCTBA BCETO KUBOTO, B3ANMOCBSI3H BCeX dacTeit Onocdepsr 3emin.

Pa3nen 1. MuorooGpa3sue u cBoiicTBa :kuBOr0 (2 4aca).

EnuHCTBO XMMIUECKOTO COCTaBa XKUBOW MaTepHH; OCHOBHBIE TPYIITBI XUMHYECKHUX 3JIEMEHTOB M MOJIEKYJI, 00pa3yIOIHe )KHUBOE BEMIECTBO Onocdep bl
KnerouHoe cTpoeHre oprann3MoB, Hacemsommx 3eminto. OOMeH BEIIECTB U CAMOPETYJIAUsS B OHOJIOTHYECKUX cucTeMax. CaMOBOCTIPOM3BEICHHUE; HACIIEICTBEHHOCTh
Y I3MEHYMBOCTh KaK OCHOBa CYII[ECTBOBAaHUS KUBOM Marepud. Poct u pazputue. Pa3npaxxnMocts; hopMbl m30rpaTenbHOi peakiini OpraHu3MOB Ha BHEIITHUE
BO3AEHCTBUS. PUTMHUYHOCTD MPOIIECCOB KU3HEACATEILHOCTH; OMOJIOTHUECKUE PUTMBI M X 3HaYeHHE. JJMCKPETHOCTh KUBOT'O BEIIECTBA M B3aMMOOTHOIICHHE YacTH U
IIeJI0T0 B OMOCHCTEMax. DHEPTO3aBUCHMOCTD KHUBBIX OPraHu3MOB; GOPMBI IOTPEOICHHS YHEPTHH.

LapcTBa ®H1BOI MPUPOIBI; KPaTKas XapaKTEepHCTHKA eCTECTBEHHOM CUCTEMBI KilacCH(pHUKaLlMK KUBBIX OpraHU3MOB. BuaoBoe pasHoobOpasue.

m JlemMOoHCTpanus CXeM CTPYKTYpPhI LAPCTB KUBOU IPUPOJIBIL.

Pa3znen 2. CtaHoBJieHHe OHMOJIOTHH KaK HAYKH. (2 yaca).

Pa3Butne 6uonorny B 10AapBUHOBCKHIA MTepro. ['0CIoCTBO B HayKe MpeCTaBICHIH 00 «i3HaYaIbHOM 11e7eco00pa3HOCTH» U HEM3MEHHOCTH JKUBOM
npuposl. Pabomot K. Jlunnes no cucmemamuxe pacmenuii u xcugommwix. Deonoyuonnasn meopus JK. B. Jlamapka®,

m /lemoHcTpanus. buorpaduu yueHbIX, BHECIINX BKJIAJ B Pa3BHTHE DBOJIONMOHHBIX naei. JKuznb u gestenbHocth XK. b. Jlamapka.

Paznen 3. Teopus Y. JlapBuHa 0 NPOUCXO0KIEHUH BUIOB MIyTeM eCTeCTBEHHOro oToopa.(3 yaca).

[pennoceuiku Bo3HUKHOBEHUS yueHUst Y. JlapBHHA: JOCTHKEHHUS B 00JIACTH €CTECTBEHHBIX HAYK, dKCIeNMIMOHHbIH Matepuan Y. JlapsuHa. Yuenue Y.
JapBuHa 00 UCKYCCTBEHHOM OTOOpE.

VYuenne Y. /lapBuna o ecTecTBEHHOM 0TOOpE. Bua — aeMeHTapHas BOMIONMOHHAS eAuHUIA. BeeoOmast HHIUBHIyaTbHASI H3MEHIHBOCTH M U30BITOUHAS
YUCIIEHHOCTH MMOTOMCTBA. bopr0a 3a cylecTBOBaHNE U €CTECTBEHHBIN 0TOOD.

m Jlemoncrpanus. buorpadus Y. lapBuna. MapumpyT u KOHKpeTHbIe Haxoaku Y. JlapBrHa Bo Bpems myTemecTBHst Ha Kopabie «buris.

Paznen 4. CtpykrypHas u pyHKIHOHAJLHAS opraHu3amus kieTku. (10 4.)

XuMu4yecKasi OpraHu3anus KJIeTKH .

DNeMeHTHBIN cOCTaB KIETKH. PactpocTpaHEeHHOCTH SJIEMEHTOB, MX BKJIaJ B 00pa3oBaHNe KUBOW MaTepUH U 00BEKTOB HEXXUBOW MPUPOBL. MaKp 03JI€MEHTHI,
MHUKPORJIEMEHTBI; HX BKJIAJ B 00pa30BaHNe HEOPTaHUUECKUX M OPraHUYECKHX MOJIEKYJI )KUBOTO BEIIECTBA.

Heopraanyeckie MOJIEKyIIBI )KHBOTO BEIIIECTBA: BOJa; XUMHUECKHE CBOWCTBA M OMoJorudeckas poib. Colnu HEOPTaHUIEeCKUX KUCIIOT, X BKIIAJT B
obecrieueHue MpoLeccoB KU3HEACATENLHOCTH U MO IepKaHue roMeocTas3a. Pojib KATHOHOB M aHUOHOB B 00€CIIeYeHNH MPOIIECCOB KU3HeAeATeIbHOCTH. OcMOoC U
OCMOTHYECKOE JABJIICHHUE; OCMOTHYECKOE TIOCTYIUIEHHE MOJIEKYJI B KIIETKY.

Oprannveckue MoJieKyJbl. brooruueckue noauMepsl — OENIKH; CTPYKTypHAas opranu3anust. OyHKIMKM OeIKOBBIX MOJEKYI. YrieBoasl. CTpoeHue u
OmostornyecKkas poib. JKupbl — OCHOBHOM CTPYKTYPHBI KOMITOHEHT KJICTOYHBIX MeMOpaH M HCTOYHHK dHepruu. JJHK — Mosexyisr HacieACTBEHHOCTH.
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Penymmukamus JIHK, nepenada nHaciencrBeHHON HHGOPMAINH U3 MIOKOJICHUS B TIoKoJieHue. [lepenaya HacnencTBeHHON MHGOPMAIUH U3 SIIpa B IUTOINIA3MY;
tparckpunius. PHK, ctpykrypa u dynkiun. Undopmarnmonssie, TpaHciopTHeIe, pudocoManbabie PHK.

m JlemoHCTpalus 00beMHBIX MOJCICH CTPYKTYPHOM OpraHu3aiuyd OMOJIOTHYSCKUX MOJUMEPOB: OCIKOB M HYKJICHHOBBIX KHUCJIOT; MX CPABHEH M€ C MOJICIIAMU
WCKYCCTBEHHBIX MOJMMEPOB (TIOJHBUHHUIXIIOPH).

OO0OmeH BeliecTB U Npeodpa3oBaHMe IJHEPTHH B KJIETKE .

OOMeH BellIecTB U TpeBpalieHre YHEPTUH B KIeTKe. TpaHCIOPT BEIIECTB Yepe3 KIeTouHyo MeMOpany. [TnHo- u ¢arounTo3. BHyTpHKIIeTOUYHOE MUIEeBapeHe
Y HaKOIUICHWE DHEPTHH; PACHICIICHHE TIIIOKO3bl. BHOCHHTE3 OETIKOB, )KUPOB U YTIIEBOJIOB B KIIETKE.

Crtpoenue 1 GyHKINHU KJIETOK.

[Ipokapuornyeckue kineTku; popma u pazmepsl. CTpoeHHE UTOIUIa3MbI OaKTepHabHON KIETKH; OpraHu3aius MeTaboim3Ma y MpoKapuoT. | eHe THaecKuid
anmapar 6akrepuil. CiopoobpazoBanue. PasmHoxeHne. MecTo 1 poJib MPOKAPHOT B OMOIIEHO3aX.

OykapuoTryeckas kietka. [lurommasma sykaproTrdeckoi kieTku. OpraHemisl IIUTOIUIA3MBI, HX CTPYKTypa U ¢yHKunu. Llurockener. Briroduenu s, 3HaueHNe
U poJib B MeTaboIM3Me KiIeToK. KiierouHoe siipo — LEeHTp yrnpaBleHus JKU3HEACATENbHOCTBIO KieTKH. CTPYKTYpBI KIETOUHOTO SiIpa: siAepHas 000104Ka, XpOMaTHH
(rerepoxpoMartuH), SAPHIIKO. OCOOCHHOCTH CTPOSHHUS PACTUTEITHFHONW KIICTKH.

Henenne knetok. KileTkn B MHOrOKJIETOUHOM opranusMme. [ouamue o ougpghepenyuposke Kiemox MHO20KIeMOUH020 opeanusma. Mumomuueckuti yuxa:
unmepghasza, peoynauxayus JJHK; mumo3s, pazol mumomuueckoeo 0enenus u npeoopazosanusi Xxpomocom, ONOJIOTHIECKUN CMBICI U 3HaUeHNE MUTO3a (Oectomoe
Pa3sMHOXKEHHE, POCT, BOCIIOJIHEHHE KJIETOUHBIX MTOTEPh B (PU3NOJIOTHYECKUX U MAaTOJIOTHY €CKUX YCIOBHSAX ).

Knemounas meopus cmpoenus op2anuzmos.

m JlemoncTpanus. [IpuHIMNIHANBEHBIE CXEMBI YCTPOWCTBA CBETOBOTO U ANEKTPOHHOTO MUKPOCKOIa. CXeMbl, HILTIOCTPUPYIOIINE METOBI IPENapaTUBHON OMOXUMHUH U
uMMyHOJIOTHH. Mojenn kieTKu. CXeMbl CTpOEHHs] OPraHOWOB PACTUTENFHONW M KUBOTHOM KJIETOK. MUKpOIIpenapaTsl KJIETOK paCTeHUH, )KUBOTHBIX U
OJTHOKJICTOYHBIX IpHO0OB. PUTypBl MUTOTHYECKOTO AEIEeHHS B KJIETKaX KOpeUlKa JyKa 1101 MUKPOCKOIIOM 1 Ha cxeMe. Marepuaibl, paccka3blBatonye o ouorpapusx
YYEHBIX, BHECUINX BKJIAJ B Pa3BUTHE KIETOYHON TEOPHU.

m JlabopartopHas paboTa.

N3yuenue cTpoeHUs pacTUTENBHON U )KUBOTHON KJIETOK IIOJI MUKPOCKOIIOM.

] OcHoBHEbIe oHATHA. OpraHMYecKUe U HEOPTAaHUYECKHE BEIIECTBA, 00Pa3yIONIHe CTPYKTYpHbIE KOMIIOHEHTHI KJIETOK. [IpokaproThl: OakTepHUu 1 CHHE3EIECHbIC
BOZIOpoCH (IMaHoOaKTepun ). DyKapHOTHYECKas KIIETKa; MHOT0O0Opa3ne 3yKapHoT; KJICTKH OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHu3MoB. OcoOeHHOCTH
PACTUTENILHOM U JKMBOTHOH KJIETOK. SlApo U uTOmIa3Ma — TJIaBHBIE COCTABHBIE YacTU KIeTKH. Opranouasl HuTomia3Mel. Bkimrodenus. Xpomocomsl. Kapuotumn.
Murotuueckuil UK, MUTO3. bruosornuecknii cMbica MuTo3a. 110J10%eHUs KIIETOYHON TEOPUU CTPOCHHSI OPraHU3MOB.

m YmeHusa. OOBSCHITh PUCYHKH U CXEMBI, TIpEACTaBIeHHbBIE B yaeOHUKe. CaMOCTOATENBHO COCTABIIATH CXEMBI ITPOIIECCOB, TPOTEKAIOIINX B KIIETKE, U
«IPUBSI3BIBATEY» OTIENBHBIC UX 3TAMbl K PA3IMYHBIM KIETOUYHBIM CTPYKTypaM. UImocTpupoBaTh OTBET MPOCTEHIIIMMH CXEMaMU U PUCYHKAMH KJIETOYHBIX CTPYKTYP.
PaboTraTh ¢ MUKPOCKOIIOM W U3TOTOBIISATH MPOCTEHININE TTpenapaTsl AT MUKPOCKOIIIY ECKOTO UCCIIeTOBAHMS.

m Mexnpenmerssle cBs3u. Heopranndeckas xumust. Xumudeckue cBsizu. CTpoeHue BemecTBa. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiinu. Opranndeckas XUMHUsL.
[TpuHIMTIBL OpTaHNU3alliU OPTAaHUIECKUX COEAMHEHNH. YTIEBOIbI, XKHUPHI, OeIKN, HYKJIEHHOBBIE KHCIOTHL. dr3nka. CBONWCTBA KUAKOCTEH, TETUIOBHI € SIBJICHU. 3aKOHBI
TEPMOJAUHAMUKH.

Pa3znen 5. PazMHOKeHUe M HHIUBHIYaJIbHOE PAa3BUTHE OPTraHU3MOB. (5 4.).

CymHocTs ¥ popMBI pa3sMHOKEHHSI OPraHu3MOoB. becnosnoe pa3mMHokeHHE pacTeHU U )KUBOTHBIX. [10J10BOE pa3MHOKEHHE JKUBOTHBIX U PACTEHHIA;
o0Opa3oBaHHe TIOJIOBBIX KIIETOK, OCEMEHEHHE U OIUIOZ0TBOpeHHe. bronornyeckoe 3Ha4eHNE TIOJI0BOTO pa3MHOXKeHHS. [ amemoczenes. Ilepuoovl 06pazosanus noiogvix
KIEeMOK: PaA3MHOdCEHUe, POCHL, CO3pesanue (Metio3) u hopmuposarue norogvix kiemokx. Ocobennocmu cnepmamoeenesa u ogozenesa. OmIoI0TBOPEHNUE.
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m JleMOHCTpaIus MIaKaToOB, WLTIOCTPUPYIONIMX CIIOCOOBI BETETaTHBHOTO Pa3MHOKEHHsI TUIOJIOBBIX JIEPEBHEB U OBOIHBIX KYIBTYP; MUKPOIIPEIIAPaTOB SHIICKIIETOK;
¢dororpaduii, oTpaxkaroumx pazHooOpa3ue MIOTOMCTBA y OJTHON Mapbl pOIUTENEH.

HNuanBuayanbHoe pa3BUTHE OPraHU3MOB.

OMOpHOHANBHBIN TIepUOT pa3BUTHA. OCHOBHbIE 3AKOHOMEPHOCMU OPOOAeHUs, 00pA308aHUe OOHOCIOUHO20 3apodbiuia — oaacmynsl. I acmpynayus,
3aKOHOMEPHOCMU 00PA308AHUS OBYCAONHO20 3apPO0blua — 2acmpyisl. Tlepauynbiii opeanozenes u darvHetiuas ouppepenyuposka mrxamnel, Opeanos u CUCmeMm.
[TocTaMOproHaNBHBIN TTepro ] pa3BuTHA. PopMBI HOCTIMOPHOHAEHOTO TepHoaa pa3BuTusl. HempsiMoe pa3BuTHe; MONHBIA U HEMONHBIA MeTaMopdo3. bruonornueckuit
cMBICI pa3BuTHs ¢ metamopdozom. [Ipsimoe passutue. CrapeHue.

OO0mIre 3aKOHOMEPHOCTH Pa3BUTHS. BUOTCHETHYECKUI 3aKOH.

Cxo0cmeo 3apodviieni u SIMOPUOHATbHAS dusepeeHyust npusnaxos {3axon K. Bapa). bBuocenemuueckuii 3axon (3. I'exxens u K. Mwinep). Pabomor A. H.
Cegepyoea 06 IMOPUOHATLHOU UZMEHYUBOCIU.

m JleMoHCTpanus TabIuL, WITFOCTPUPYIOMIMX MIpoliecc MeTaMopdo3a y YIEeHUCTOHOTUX, TIO3BOHOYHBIX (’KECTKOKPBUIBIX M YeITyHuaTOKPBUIbIX, aM(uoOuii ); Tadmuil,
OTpaKAIOIIUX CXOJICTBO 3apOJIbIIIEH ITO3BOHOYHBIX dKUBOTHBIX, & TAKKE CXEM MpeoOpa3oBaHus OPraHoOB U TKaHel B uioreHese.

m OcHoBHbIE IOHATHSL. MHOT0OOpa3ue (opM U pacpoCTPaHEHHOCTh OECToNIoro pa3MHoKeHus1. bronorndeckoe 3HaueHue Oecronoro pazmHoxenus. [lomosoe
pasMHOXKEHHE U ero Ouojormyeckoe 3HaueHue. ['aMeTorenes; Meio3 u ero oroornieckoe 3HadeHue. OrioI0TBOpEHHeE.

m Ymenus. OOBSCHATB IpoLecc Meiio3a 1 Apyrue Tanbl 00pa30BaHuUs MOJIOBBIX KIIETOK, UCTIONIB3YsI CXEMBI M PUCYHKH M3 ydeOHHKa. XapaKTepu30BaTh CyLITHOCTh
0ecIoJI0ro 1 MOJOBOTO Pa3MHOKEHUSI.

m MexnpeamMernsie cBsi3u. Heoprannmyeckas xumusi. OxpaHa IpUpoOJIbl OT BO3ACHCTBHUS OTX0JOB XMMUYECKHUX NMPOU3BOACTB. Du3nka. DIeKTpOMarHUTHOE IOJIE.
HoHuzupyroiee n3nydeHue, OHITHE O JI03€ U3TYYCHUs] 1 ONOJIOTHIECKON 3aIluTe.

Pa3nen 6. HaciieicTBEHHOCTh M H3MEHYHBOCTH oprann3mos (11 4.).

3aKoHOMEPHOCTH HAC/IeJOBAHNS MPU3HAKOB.

Otkpeitue I'. MeHnaeneM 3akOHOMEPHOCTEH HaclIeA0BaHU NPU3HAKOB. | MOpHI0IOTrHYecKui METO] U3y HHS HACTIECTBEHHOCTH.

T'enemuueckoe onpedenenue noa.

I'eHoTHI KaK IeIOCTHAsI cUcTeMa. B3anuMoielicTBIE aJieTbHbBIX M Hea lJIebHBIX TEHOB B ONPE/CICHUH MPU3HAKOB.

m /lemonctpanus. Kaptel xpoMocom yenoBeka. PogociioBHbIE BBIIAOMIMXCS MIPEACTaBUTENCH KYJIBTYPbl. XpOMOCOMHBIE aHOMAJINH YeJIOBEKa U UX (DEeHOTHITNYECKUe
NPOSIBIICHHUS.

m JlaGoparopHas pabora.

PelreHrie reHeTHYECKUX 33]]a4 U COCTABIICHHUE POJIOCIOBHBIX.

HaciencTBeHHOCTH M HU3MEHYMBOCTH OPraHM3MOB.

OcHoBHBIE (HOPMBI U3MEHYMBOCTH. | CHOTHITHYECKAsI K3MEHYMBOCTh. MyTanuu. 3HaYeHUEe MYTaI|i JJIs1 IPAKTHKH CEITLCKOTO XO035HCTBA M OMOTEX HOJIOTHH.
KomOuHaTuBHAs U3MEHYHBOCTD. DBOJIOLHMOHHOE 3HAUeHHE KOMOWHATUBHON M3MEHYUBOCTH.

denoTunMYeCcKast, WM MOIU(PHUKAIIMOHHAS, U3MEHYUBOCTh. POIh YCIIOBHIT BHEIIHEH Cpe/ibl B PA3BUTHH U P OSIBIICHUU NMPU3HAKOB M CBOWCTB.

m Jlemoncrpanus. [Ipumeps MoaH(UKAMOHHOW N3MEHYMBOCTH.

m JlaGoparopnas padora.

N3yueHne H3MEHYHNBOCTH.

[TocTpoeHne BapHaIMOHHOW KPUBOH (pa3Mepsl TUCTHEB PACTCHUN, aHTPOITOMETPUIECKIE JaHHBIC YIaIIUXCs).

Pa3nen 7. Cestexknus pacTeHMi, )KWNBOTHBIX H MHKPOOPTraHU3MOB. (2 yaca)

.
PSPPI ISP PSPPI PP OSSP PSPPI PP PP IO PP Y

Ll dldedeees
IR b b b b A A N A A A A A AR



Vol 2a 2 2 20 2 2h 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 20 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 d 2 da V!

Llenmpul npoucxoscoenus u MHocooopasus KyibmypHuoix pacmenutl. CopT, mopoa, mraMMm. MeToap! CENeKITNI PACTeHUH 1 KUBOTHBIX. JloCTXeHUS 1
OCHOBHBIE HAINpAaBJICHUsI COBPEMEHHOH CeJIeKINH. 3HaUe€HHE CENCKIMN AJIsl Pa3BUTHS CEIIbCKOXO03SIMCTBEHHOT'O IPOU3BOCTBA, MEAULIMHCKOH, MHKPOOHOIOTHIECKOH U
JIPYTUX OTpAaciedl IPOMBIIIJIEHHOCTH.

m /lemoHcTpanus. CpaBHUTENBHBIA aHAIIA3 MTOPOJI JOMAITHUX JKUBOTHBIX U COPTOB KYJIBTYPHBIX PACTEHHN M MX JUKHUX MpeaKoB. Koekum u npenaparsl COpTOB
KyJNbTYpPHBIX PaCTeHUH, OTIIMYAIOIIMXCS HAUOOJIbIIeH MII0JOBUTOCTHIO.

m OcHoBHble noHATHA. ['eH. ['eHOTHT Kak cucTeMa B3aMMOEHCTBYIONIMX I'eHOB opraHu3Ma. [IpusHak, cBoHcTBO, (heHOTHIL. | eHeTHYECKOE OnpeaeIeHue moja y
JKHUBOTHBIX U paCTCHHﬁ. HaCJIeI[CTBeHHaH 1 HEHACJICACTBCHHAsA U3MCHUYHNBOCTbD. MYTaHI/IOHHaﬂ u KOM6I/IHaTI/IBHaH U3MCHYUBOCTbD. MOZ[I/I(bI/IKaHI/II/I; HOpMa pCaKIHnu.
Cenexnus; rubpuanszanus 1 otoop. ['ereposuc u nonmuruionans, ux 3aaderne. Copr, mopoja, mTamMmM.

m YmeHus. OG’LHCHHTB MCXaHM3MBEI II€pEaavu NPU3HAKOB U CBOMCTB M3 IIOKOJICHHSA B IIOKOJICHUEC, a TaAK)XK€ BOSHUKHOBCHHC OTJIMYUI OT POOUTCIBLCKUX (bOpM y
moToMKOB. COCTaBIIATH MPOCTEUIIIHE POIOCIOBHBIE U pelliaTh TeHeTHYecKkne 3a1adn. [loHumMaTh He0OXOIUMOCTh Pa3BUTHS TEOPETUIECKON TeHETUKH U IPaKTHIECKOH
CeNIeKIMH AJIS MOBBIIEHUSI 3 (PEKTUBHOCTH CEIbCKOXO03SHCTBEHHOTO MPOU3BOJICTBA U CHIDKEHHS Ce0ECTOMMOCTH MPOJOBOILCTBUSL.

m MexnpenMerHsie cBsi3u. Heopranmueckas xumus. OXpaHa MPUPOJIBI OT BO3JEHCTBUS OTXOI0B XUMHUUECKUX MPON3BoACTB. Opranndeckas xumusi. CTpoeHre u
(YHKIIMHM OpraHUYECKUX MOJIEKYJT: Oenku, HykiaenHoBbie kucinoTsl (JJHK, PHK). ®usuka. JluckpeTHOCTh 3nekTpudeckoro 3apsaa. OCHOBBI MOJICKYJISIPH O-
KHHETHYecKoi Teopuu. PeHTrenoBckoe n3nmydenne. [loasTre o q03e n3mydeHus u OMOJIOTHIecKO 3auTe.

Pasnes 8. CoBpmeHHbIe npeacTaBjeHust 00 3BoJTIONAH. (6 4.).

Ipucnocobumenvhsie 0cobenHoCmMU CMPOEHUs, OKPACKU mena U Ro8e0eHUs Hcueomuuix. 3aboma o nomomcmee. Qusuonocuieckue a0anmayui.

Mukpo3BoJIIonus .

Bun kak reHeTHYecKH N30JIMPOBAaHHAS CHCTEMA; PENPOAYKTUBHAS M3OJSIHS U €€ MeXaHM3MBIL. [lomyIsmroHHast CTPYKTypa BHA; IKOJIOTUIECKHE U
TeHETHYECKHE XapaKTEPUCTHKH NOMy siuid. [lomynsnust — anemMeHTapHast 3BOJIIOIMOHHAs equana. [lyTi u ckopocTh BHI000pa3oBaHus; reorpaduueckoe 1
9KOJIOTHYECKOE BUI000pa3oBaHue.

m JleMOHCTpanys cXeM, WITIOCTPUPYIOLIMX MIPoLece Treorpaduieckoro BUA00Opa30BaHus; KUBBIX PACTEHUH 1 )KUBOTHBIX, FepOapreB M KOJUIEKLIUH, MOKa3bIBAIOLINX
WHIMBHUIYaJbHYIO0 W3MEHYHBOCTh M Pa3HO0Opa3ne COPTOB KyJIbTYPHBIX PACTEHUH M MOPOJ JOMAIIHUX KUBOTHBIX, a TAKXKe PE3yIbTaThl MPUCTIOCOOIEHHOCTH
OpraHW3MOB K cpeJle OOUTaHUS U Pe3yJIbTaThl BUA000PA30BaHHS.

m JlaGoparopHble U paKTHYECKHE pabOTHI.

N3zyuenne npucrnocoO0IeHHOCTH OPraHu3MOB K Cpesie OOMTaHHUsI.

W3yueHne N3MEHYHBOCTH, KDUTEPHEB BUJIA, PE3YIBTaTOB UCKYCCTBEHHOTO OTOOpa Ha COPTaxX KyJIbTYPHBIX PacCTCHUI.

Buosoruyeckue nociaencreus axantanuu. MakpossoJouus .

['maBHBIE HanpaBJIeHHS IBOJIIOLMOHHOTO Mpo1ecca. bronoruueckuit nporpecc u 6uonorudeckuit perpecc (A. H. Ceseprios). Ilytu noctrxenus
Omosormueckoro nporpecca. OCHO8HbIE 3aKOHOMEPHOCU I80IIOYUL: OUBEP2EHYUs, KOHBEP2eHYUS, NAPALLENUIM, NPABUIA I80IOYUU 2PYNN OP2AHUZMOS.

PesynbTate! 3BOMIOIMEK: MHOTOOOpa3ue BUAOB, OpraHnyecKas Henecoo0pa3sHOCTh, MOCTENEHHOE YCIIOKHEHUE OpraHU3alHu.

m /leMOHCTpaIus mpruMepOB TOMOJIOTHYHBIX W aHAJIOTUIHBIX OPTAaHOB, HX CTPOEHUS M MTPOUCXOKIECHHS B OHTOT€HE3€; CXEMbI COOTHOIIEHUSI ITyTel POTPECCUBHOM
OHMOJIOTUYECKO IBOIOLNK;, MaTEpUaNOB, XapaKTepPU3YIOIINX MIPeCTaBUTENeH )KUBOTHBIX U PACTEHUI, BHECEHHBIX B KpacHyI0 KHUTY M HaXOZSIMXCS TIOJ] OXPaHoii
rocyapcTBa.

Pa3nen 9. Bo3HukHOBeHMe xU3HM Ha 3emure. (6 4.)

Opraanyeckuil MUpP Kak pe3yJIbTaT dBOIONNH. BOZHUKHOBEHHE W Pa3BUTHE )KU3HU Ha 3emiie. XUMUIECKUN, IPEeI0NOTOTHIeCKU (Teopus akagemuka A. U.
Omnapuna), OMOJIOTUYECKUH U COLMATBHBIN 3TAIbl PA3BUTHSI KUBOH MaTEPHUH.

QuoreHeTHYeCKUe CBSI3U B JKUBO MPHUPOJIE; €CTECTBEHHAS KIIACCH(HUKAINS KUBBIX OPTaHU3MOB.
| JleMOHCTpaIys cXeM BO3HUKHOBEHUS OJHOKIIETOYHBIX 9yKapuOT, MHOTOKJIETOYHBIX OPIraHU3MOB, Pa3BUTHS LIAPCTB PACTEHUH U AKUBOTHBIX.
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Pa3zButne :xu3um Ha 3emJe .

PasButHe xn3HN Ha 3emile B apXeHCKYIO U IPOTepo30icKyto 3pkl. [lepBrie cneapl xu3Hu Ha 3emie. [losBiaeHne Bcex COBPEMEHHBIX TUIIOB OECIIO3BOHOYHBIX
JKUBOTHBIX. IIepBbie XO0paoBbIe. PazBuTHe BOAHBIX PACTEHUN.

Pa3Burne xu3HmM Ha 3emite B naneo30#ckyto 3py. [losBiIeHne 1 HBOIONINS CYXOIMyTHRIX pacTeHuid. [lanopoTHUKH, ceMeHHbIe MaropOTHHKH, TOJI0 CEMEHHBIE
pacTeHus. Bo3uankHOBEHHE TTO3BOHOYHBIX: pI)I6LI, 3€MHOBOJHBIC, MTPECMBIKAIOIIHUECCS.

PasButHe k13HN Ha 3eMile B ME3030MCKYIO U KaiiHO301CKY10 3pbl. [losiBiIeHNe n pacpocTpaHeHHE TOKPBITOCEMEHHBIX pacTeHui. Bo3HNKHOBEHME NTUIT 1
MIJICKOIIUTAOIINX. ITossBnenne u Pa3BUTUC ITPUMATOB.

IMTpowucxoskaeHne YeaoBeka. Mecto denoBeka B xuBoi nmpupoje. CrucreMaTnueckoe mosokeHne Buga Homo sapiens B cucreme skMBOTHOTO Mupa. [Ipu3Haku u
CBOMCTBA YCJIOBCKA, MMO3BOJIAIOMIME OTHECTH €TI0 K PA3JIMYHBIM CUCTEMATHYCCKUM I'pyIIiaM HapCTBa )XUBOTHBIX. CTaZII/II/I OBOJJIIOLMH YC€JIOBCKaA: Ap eBHEHIITNI YCI0BCK,
JIPEBHUI YeJIOBEK, MIEPBhIE COBPEMEHHBIE JIFOIM.

CBoiicTBa yenoBeka Kak Ouosoruueckoro Buna. [lomymsiuonHas CTpykTypa Buaa HOmo sapiens; yenoBedeckue pachl; pacooOpa3oBaHKe; SIHHCTBO
MIPOUCXOXKICHHSI pac. AHTHHAYYHas CYITHOCTh pacu3Ma.

m [lemoHcTpanus penpoaykuuit kaptud 3. Bypuana, otpaxatommx ¢ayHy u GiIopy pa3inuiHbIX 3p U HEPHOAOB; CXEM Pa3BHTHSI LAPCTB KUBOW MPUPOJIBI;
OKaMEHEeJIOCTeH, OTIIEYaTKOB PACTeHUH B IPEBHHUX MOPOaX. MOJeNu CKeNIeTOB YeJIOBeKa U MO3BOHOYHBIX KHUBOTHBIX.

| OcHoBHbIe noHATHsA. bruonorus. YKuzHb. OCHOBHBIC OTIIMYMS )KUBBIX OPraHU3MOB OT OOBEKTOB HEXUBOU MPUPOABL. Y POBHU OpPTaHU3AIMH KUBOYM MaTepUu.
OOBEKTH U METOIBI U3YICHUSI B OHOIOTHH. MHOTO00pa3ue JKMBOTO MUpa. IBOIIONUA. Buy, momymsnus; nx kputepun. bopr0a 3a cymectrBoBanre. EcrecTBeHHBIH
0TOOp Kak pe3yabTar O0pHOKI 32 CYIIECTBOBAHNE B KOHKPETHBIX YCIOBHUAX Cpelbl oOnuTanus. «BoiHbI sxu3Hm». Makpo3poonus. buonornieckuii mporpecc u
omomornueckuit perpecc. [IyTu nocTmkeHus OHOIOTHIECKOTO Iporpecca; apoMopdo3sl, manoaganTanuu, oomas aerenepanus. Teopus akanemuka A. M. Omapuna o
MIPOUCXOKICHUH KHU3HU Ha 3emJie. Pa3BuTHe )KMBOTHBIX M PACTEHU B pa3IMyYHbIE IIEPUOIBI CyIIlecTBOBaHUs 3eMin. [locTeneHHOe yCIoKHEHNE Op raHU3alue U
MPUCIIOCOOJICHNE K YCIIOBHSIM CPEJIbl )KUBBIX OPTaHMU3MOB B IpOIecce dBOIOIKH. [IponcxoxieHne yenoBeka. J{BImKyIIre CHiIbl aHTpororeHe3a. Ponb Tpyaa B
npoliecce MpeBpalieHus 00e3bSIHbI B UenoBeka. YenoBeueckne packl, X eAUHCTBO. KpuTHka pacusma.

m Ywmenus. OObICHITE C MaTepruainCTUICCKUX HOSI/II_II/Iﬁ IMpoueCC BOSHMKHOBCHUS )XU3HU Ha 3eMile KaKk eCTECTBEHHOE COOLITHE B ETIU 3BOJIFOIIMOHHBIX
MpeoOpa3oBaHUl MATEPUH B IIETIOM.

OOBSCHATH OCHOBHBIE CBOVCTBA KUBBIX OPTaHMU3MOB, B TOM YHCIIE IPOLIECCHI META00IM3Ma, CaMOPETYJISIHUIO; IOHATHE TOME0CTa3a Kak pe3ysbTaT dBOJIOIHN
JKUBOW MaTepuH.

Hcnonp30BaTh TEKCT YYEOHHUKA U IPYTUX YYSOHBIX TOCOOMI )i COCTABJICHUS TaOIMII, OTPAKAIOIIMX ITAIIbl PA3BUTHS KU3HU Ha 3eMiie, CTAHOBJICHHS

yenoBeKa. Mcrmonp30BaTh TEKCT yaeOHHUKA U1 paboTHI C HATYpallbHBIME 00BeKkTaMu. [laBaTh apryMeHTHPOBAHHYIO KPUTHKY pacu3Ma.
] MesknpenmMeTHbie cBsi3u. Heopranuueckas xumus. Kucimopoa, Bogopo, yriepo/, a3or, cepa, Gocdop u Apyrue 3JeMEeHThI epuoandeckoii cuctems [1. 1.
MeHnneneeBa, MX OCHOBHBIE cBocTBa. Opranndeckast xumusi. OCHOBHBIE TPYIITBI OpraHndecKux coequHeHnid. Orsuka. MoHM3Upyrolee N3IydeHne; TOHITHE O 103
M3Iy4deHHus U 6uosiornyeckoi 3amure. ActpoHomusi. Opranu3anys miaHeTHbIX ciucteM. CoHeuHas cucTeMa; ee CTpykTypa. Mecto raneTs! 3emist B CoHeuHOU
cucreme. Mcropusa. Kynerypa 3anannoit EBporsr konmia XV — nepoii nonosunsr XVII B. KyneTypa nepBoro neproga HoBoi uctopun. Benvkne reorpadudeckne
OTKpHITHS. DKOHOMHYecKas reorpadus 3apyOexxubix ctpad. Hacenenue mupa. ['eorpadus Hacenenust mupa. dusnueckas reorpadus. Mcropust KO HTHHEHTOB.

Pazgen 10. BzaumMooTHOIIEHUS] Opranu3Ma u cpeabl. OcHoBbI 3koioruu (11 4.).

Bbuocgepa, ee ctpykTypa H QYHKIHH .

buocdepa — xuBas 06010uka mianeTsl. CTpykTypa 6nochepsl. Komnonenmst buocghepwi: scusoe seujecmeo, U060l cCocCmaes, pazHooobpasue u 6xkiao 6
buomaccy, buoxoctoe u kocroe gewecmso obuocepuvr (b. U. Beprnaockuii). KpyroBopot BeriecTs B pupoae. EctecTBeHHbIE cO00IIECTBA KUBBIX OPTaHU3MOB.
buoreonieno3sl. KoMmoHeHTH! OHOTE0IIEHO30B: MPOTYIIEHTHl, KOHCYMEHTHI, PeIyIIeHTHI. bHOIIEHO3BI: BUJOBOE pa3HOOOpas3ue, INIOTHOCTH MOy Annii, Onomacca.
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AbnoTtnueckne GpakTopsl cpenbl. Ponb TemMmepaTypbl, OCBEIIEHHOCTH, BIQKHOCTH U IPYTHX (DaKTOPOB B )KU3HEACSITEIHHOCTH cO00IIecTB. IHTEHCHBHOCTD
JeiicTBusl hakTopa cpelsl; orpaHHYMBaoIIMi dakTop. B3anmoneiicTBre pakTOpoB cpenbl, Ipenebl BHIHOCIMBOCTH. bruotnueckue dakTopsl cpensl. Llenu u cetn
NUTaHUS. JKoI02UdecKue NUpAmMuobl: yucei, ouomaccsl, snepeuy. CMmeHa 6uoneno3oB. [IpuauHbl cMeHBI OMOLIEHO30B; (POPMHUPOBAHKE HOBBIX COOOIIECCTB.

®opMBI B3aMMOOTHOIIIEHUH MEXKIY OpraHn3MaMi. | [03UTHBHBIE OTHOIIEHUS! — CHMOHNO3: MYTYyalll3M, KOOTepaIisl, KOMMEHCaTu3M. AHTHOHMOTHYECKHE
OTHOIIEHUS: XUIITHUYECTBO, TAPa3UTH3M, KOHKYpeHIus. HelTpaapHble OTHOIIEHUS] — HEUTpaIU3M.

m JleMOHCTpanus: a) cxeMm, WUTIOCTPUPYIOIINX CTPYKTYpY OHocdepsl  XapaKTepH3YIOIINX OTAeNbHbIE €€ COCTaBHbIE YaCTH, TaOJIHII BUIOBOIO COCTaBa U
pasHooOpa3Hsi )KUBBIX OPraHU3MOB OHOC]EpHI; CXeM KPYroBOpPOTa BEHIECTB B MPUPO/E; 0) KapT, OTPaXKAIOIIMX Ie0JOTHYECKYI0 HCTOPHIO MATEPHKOB;
pacrpoCcTpaHeHHOCTH OCHOBHBIX OMOMOB CyIIH; B) 1naduibMoB U KnHOmiIbMa «bruocdepar; T) mpuMepoB cMMOM03a MpeACcTaBUTeNel pa3TiYHbIX [IaPCTB KUBOU
TIPUPOJIBI.

Bbuocdepa u yesioBek.

[Ipupoansie pecypchl U UX UCTIONB30BAHNUE.

AHTpoTIOTeHHbIE (DaKTOPHI BO3ACUCTBUS Ha OFOIIEHO3HI (POJIb YeJIOBEKA B MIPHUPOJIE); TOCIEACTBHS X03SIMCTBEHHON AEATEIHHOCTH YenoBeka. [Ipo0ieMbt
PaMOHANBEHOTO PUPOIOTIONIF30BAHNUS, OXPAaHbl IPUPO/BL: 3alIUTa OT 3arpsS3HEHHH, COXpaHeHNE STAIOHOB U TAMSITHUKOB MPHUPOBI, 00ECIedeHne MPUPOAHBIMU
pecypcaMy HaceNeHUs ITaHETHI.

m JleMOHCTpaIus KapT 3all0BEIHBIX TEPPUTOPUI HAIIEN CTPaHBI.

m OcHoBHBIC TIOHATHA. brocdepa. buomacca 3emnm. bromorndaeckas mpoyKTUBHOCTG. JKHBOE BEIIECTBO M €ro GYHKITMH. broorndecknii KpyroBo pOT BEIIECTB B
npupoae. Dxojnorus. Baemmnss cpena. Dxonornueckue GakTopsl. AGHOTHYECKHE, OMOTUYECKUE U aHTPOIIOTeHHBIE (PAKTOPHL. JKOJOTHUECKHE CUCTEMBL: OHMOTEOLCHO3,
OmorieHo3, arporeHo3. [IpoxymneHTs!, KOHCYMEHTHI, peyeHThl. CaMoperysnuns, CMeHa OHOIIEHO30B M BOCCTAHOBJICHNE OMOIIEHO30B. Bo3ielcTBue yenmoBeka Ha
onocdepy. Oxpana npupoabl; OMOIOTHUECKUI U COLMATBHBINA CMBICT COXPaHEHHS BUAOBOTO Pa3HO00Opa3us OMOIeH030B. PalmonansHoe IpUpoI0TI0Ib30BaHuUE;
HeHncUepraeMble U HCUepIIaeMble Pecypchl. 3allOBETHUKH, 3aKa3HUKH, Tapku. KpacHas kaura. bruonnka.

| YMenus. BoIBIATE MpU3HAKK TPUCTIOCOOICHHOCTH BUAOB K COBMECTHOMY CYILIECTBOBAHHUIO B 9KOJIOTHYECKUX CUCTEMax. AHATM3UPOBATh BUIOBOM COCTaB
Omo11eH030B. BhInenaTs ot/enbHbie (POpMBI B3aNMOOTHOIIEHUH B OMOIIEHO03aX; XapaKTepHU30BaTh MMHIIEBBIE CETH B KOHKPETHBIX YCIOBUSAX 00 UTAHUS.

[IpuMeHATs Ha MIPAKTHKE CBEIEHUSI 00 IKOJOTHYECKIX 3aKOHOMEPHOCTSX B IIPOMBIIIICHHOCTH U CEITLbCKOM X03SHCTBE IS MPaBUIIbHON OpraHu3aIiu
JIECOBOJICTBA, PHIOOBOJICTBA U T. [I., & TAKXKE ISl pEIICHHs] BCET0 KOMIUIEKCA 3a/1ad OXpaHbl OKPYKAIOLIEeH cpelbl U PallMOHAIBHOTO MPUPOIOTIONE30BAHHSI.

m MexmpenmeTrble cBsi3u. Heopranmueckas xumusi. Kucrnopon, cepa, a3or, gocdop, yriepoa, ux XuMudeckue cBoiictea. OxpaHa MpupoJIbl OT BO3JEHCTBHS OTXOJIOB
XUMHUYECKUX MPOon3BOACTB. Pusndeckas reorpadus. Knnmar 3emin, knmnmaTudeckas 30HaIbHOCTh. Ousuka. [loHsTrHe 0 103€ H3mydeHus 1 OMO JIOTUYEeCKON 3aIluTe.

Kpatkan xapakrepuctuka 3YH, chopMrpoBaHHBIX y 00yUAIOIIMXCA HA HAYAJI0 YIeOHOI0 roaa:
yuyaimumecs 10J/KHbI 3HATh:
- MECTO 4YeJOBeKa B CHCTEME OPTaHNIECKOTO MHUPA, YEPTHI CXOJICTBA YEIOBEKa M JKUBOTHBIX — (DaKTOPHI aHTPOIIOCOIMOTeHE3a;
- OCHOBHBIC YEPTHI APEBHEHUIIIETO, APEBHETO U HUCKOMAEMOT0 YeJIOBEKA, YeIOBEKA COBPEMEHHOTO THIIA, €IMHCTBO YEIIOBEUECKUX PaC;
- HayKH, U3ydalollre OPraHu3M YeIIOBEKa;
- 0COOCHHOCTH CTPOCHHUS OPTaHOB U CUCTEM, ()YHKIIMOHUPOBAHUSI, PACIIOIOKEHUSI OPTaHOB;
- HEpPBHO-TYMOpaJbHAS PETYJISAIUS NeATEIHbHOCTH OpTraHI3Ma YeIIOBEKa;
- BHYTPEHHsS Cpella OpraHu3Ma, UMMYHHTET;
- 0OMCH BEIIeCTB U DHEPTHUH;
- pa3BUTHE OpraHU3Ma YEIOBEKa;
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BPEIHOE BIUSHUE aJIKOTOJIS, KypEHHsI, HAPKOTHUYECKUX BEIIECCTB Ha OPraHNU3M YeJIOBEKa,
yqamuecst J0JI5KHbI YMEeTh:
pacro3HaBaTh U3yUYeHHBIC OPraHbl U CUCTEMbI OPraHOB Ha Ta0JIUIAX;
OKa3bIBaTh JOBPAuEOHYIO OMOIIb IPH TPABMaX, TEIJIOBBIX, COTHEYHBIX yaapax, 0OMOPOKEHUAX, KPOBOTCUCHHSIX.
PesynbraThl uzydenus yueOHoro npeaMera «bruosorusy npuseneHs! B pazaeie « TpeOoBaHUs K YPOBHIO MOJATOTOBKH BBITYCKHHKOBY, KOTOPBIH MO JTHOCTHIO
COOTBETCTBYET CTaHAApTy. TpeOoBaHMsI HAMIPABICHBI HA PEATU3AIUIO IEATEILHOCTHOTO, MPAKTUKO-OPUSHTUPOBAHHOT'O U JINYHOCTHO OPHEHTHPOBAHHOI'O MTOIXO0I0B!
OCBOCHHE YUYaIIMUMHCS UHTCIUICKTYaIbHOM U IPAKTHYECKON JCITCIBHOCTH; OBJIa/ICHUE 3HAHUAMHU ¥ YMEHHUSIMH, BOCTPEOOBAaHHBIMU B TIOBCECTHCBHOW YKU3HH,
MO3BOJISIONIMMH OPUEHTUPOBATHCS B OKPY)KAIOIIEM MHPE, 3HAUUMBIMHE JIJI1 COXPAHCHUS OKPYKAIOIIEH cpe/ibl 1 COOCTBEHHOTO 37I0POBbSI.
TpedoBaHHA K YPOBHIO MOATOTOBKH BHINMYCKHUKOB
B pe3yJibTaTe U3Y4CHUs MpeMeTa yqarmecs 9 KJIaccoB JOJKHBI 3HATH/TIOHUMATh:
- 0COOCHHOCTH >XM3HH KaK (POPMBI CYIIECTBOBAHUS MaTCPUH;
- poib PU3MYECKUX U XUMHUYECKHX MPOIECCOB B )KUBBIX CHCTEMaX Pa3IMYHOTO HePAPXUIECKOTO YPOBHS OpPTraHU3aIlHH;
- (yHIaMEHTaJbHBIC MOHATHS OUOJIOTHUH;
- CYIIHOCTbH MPOIECCOB 0OMEHA BEIIECTB, OHTOTeHe3a, HACTEICTBEHHOCTH U U3MEHYUBOCTH;
- OCHOBHBIC TEOPHU OMOJIOTHHU: KICTOYHYI0, XPOMOCOMHYIO TEOPHUIO HACICICTBEHHOCTH, SBOJIIOIIMOHHYI0, aHTPOIIOTCHE3a,;
- COOTHOIICHHE COIUAITLHOTO M OMOJIOTHYECKOTO B SBOIIOIMHY YEIOBEKA;
- OCHOBHBIC O0JIACTH TNPUMEHEHHUS OWOJIOTHYECKUX 3HAHUU B MPAKTHUKE CEJIbCKOTO XO3SHCTBA, B PSJIC OTPACICH MPOMBIIUICHHOCTH, TPH OXPaHEe OKPYKAIOIIeH

Cpe/bl M 3JI0POBBST UEIIOBEKA;

B pe3yJbTaTe U3yUeHUs MpeIMeTa yJanuecs 9 KIacCoB JOKHBI YMETh:

- T0Jb30BAThCS 3HAHUEM OOIIECOMOIOIMUCCKUX 3aKOHOMEPHOCTEH JIJIst OOBACHEHMS C MAaTEPUAIMCTHUCCKUX MTO3UIME BOIIPOCOB MPOUCXOKICHHS U PA3BUTHS KU3HU

Ha 3emuie, a TaK)Ke Pa3TUYHBIX TPYII PACTCHHIA, )KUBOTHBIX, B TOM YHCIIE U Y€TIOBEKa,

- JaBaTh apryMEHTHPOBAHHYIO OLICHKY HOBOH MH()OPMAIIMH 110 OUOJIOTHYECKHM BOIPOCAM;

- paboTaTh ¢ MUKPOCKOIIOM M W3TOTOBJISITh MPOCTEHIIINE TPEMAPAThI JAJIT MHUKPOCKOITUUECKHX HCCIICIOBAHUT;

- peuiath TeHETUYECKUE 33]auH, COCTABIIATH POJAOCIOBHBIC, CTPOUThH BapHUAI[HOHHBIC KPUBBIC HA PACTUTEIHLHOM M JKUBOTHOM MaTepHale;
- pabotaTh C y4eOHOH ¥ HAyYHO-TIOMYJISIPHOW JTUTEPATypOi, COCTABIATH IJIaH, KOHCIIEKT, pedepar;

- BJIQJCTh SA3BIKOM IPEIAMETA.

VY4eOHBIH Kype BKITIOYACT TEOPETUUECKUI M MPAKTHUSCKHH pPa3JieNibl, COOTHOIICHUE MEKIY KOTOPHIMU B 00IIIeM 00beMe YacOB BapbUPYETCS B 3aBHCUMO-CTH OT
CrHeMaTN3aIMK 00pa30BaTENbHOIO YUPEKICHNUS, TOTOTOBICHHOCTH 00YYatOIMXCsl, HATMYUS COOTBETCTBYIONIETO 000pYJ0BaHHS.

Kypc Ouosnorum Ha cTyrneHd OCHOBHOTO 001ero 00pa3oBaHus HAMpaBJicH Ha (JOPMHUPOBAHKE Y yUAIIUXCS MPEICTABICHUN 00 OTIMYUTENBHBIX OCOOCHHOCTSIX
JKUBOH MPHUPOJIBI, €6 MHOTOOOPa3HK 1 HBOJIIOINH, YeJIOBEeKe Kak OnoconuanbHOM cymiecTse. OTOOp coliepKaHusl MPOBE/ICH C yYETOM KYJIbTYypOCc000pa3HOro Moaxo/a,
B COOTBETCTBHU C KOTOPBHIM yUalfecs TOKHbI OCBOUTH OCHOBHBIC 3HAHUS M YMEHHUSI, 3HAUUMBbIE JUTs (POPMHUPOBAHUSI 00IIEeH KYJIBTYphI, COXpPAHEH sl OKPYIKAFOIIEH
CpeIbl U COOCTBEHHOTO 37I0POBbs, BOCTPEOOBAHHBIC B MOBCEITHEBHOM KHU3HU M MPAKTHYCCKOU JesTebHOCTU. O CHOBY CTPYKTYPUPOBAHUS COJICPIKAHUS Kypca
OHMOJIOTUH COCTABISIOT BEAYIINE CHCTEMOOOPa3yIoNIHe HIIEH — OTIIMIUTENbHbIE 0COOCHHOCTH XKHUBOH MPHUPO/IBI, €6 MHOT000pasue 1 3BoMroNHsA. OCHOBY U3ydeHHUS
Kypca OMOJIOTMU COCTABJISIFOT SKOJIOT'0-3BOJIFOIIMOHHBIN ¥ (DYHKIIMOHATBHBIHN MOAXO0/bI, B COOTBETCTBHH C KOTOPBIMH aKIICHTHI B U3yUYEHUU MHOT000Pa3usi OPraHu3MORB
MEPEHOCSITCS C PACCMOTPEHHSI 0COOCHHOCTEH CTPOSHHS OTACIBHBIX MPEJICTABUTENEH HA PACKPBITHE MPOIECCOB UX KHU3HEACATEILHOCTH U YCIIO KHEHHUE B X0J1¢
9BOJIIOLINY, TTPUCTIOCOOJICHHOCTH K Cpefie OOUTaHUS, POJIU B IKOCUCTEMAX.

B paboueii mporpamme mpeaycMOTpeH pe3epB CBOOOIHOTO y4eOHOTO BpEMEHH Ui O0Jiee ITUPOKOT0 HCIOIb30BaHUS, HAPSILY C TPATUIIMOHHBIM yPOKOM,
pa3Ho00pa3HbIX (JOPM OpraHu3aIK yueOHOTro MPoIecca, BHEIPCHHUS COBPEMEHHBIX MEarornieCKuX TEXHOIOTHIA.
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OcHOBHAs TIeJTb MPAKTHYECKOTO pasjieia MporpaMmMbel — GOPMUPOBAHKE Y O0YUJAIOIINXCSl YMEHHM, CBSI3aHHBIX C MCIIOIH30BAHNEM MTOJTYICHHBIX 3HAHUH, TOBBIIICHUS
00pa30BaTeIbHOTO YPOBHS, PACIIMPEHHSI KPYTro30pa yUaluxcsl 3aKpEIUIeHUE H COBEPIIICHCTBOBAHHUE MPAKTUICCKUX HABBIKOB.

[IporpaMMa BKJIIOYAET HEPEUCHB JIA0OPATOPHBIX U MPAKTUYECKUX Pa0dOT, KOTOPBIE MPOBOAATCS MOCIE MOAPOOHOI0 HHCTPYKTAXKA U O3HAKOMIICHHSI YU aIIuXCsl
C YCTaHOBJICHHBIMH TPaBUIIaMU TEXHUKH O€30MTaCHOCTH.

Jlyis MOCTHXKEHUS TIOCTABJICHHBIX IIeJICH B MPOLIECCE Peaiu3alluy JaHHOH paboyei mporpaMMBl 10 Kypcy OMOJIOTHH 9 Kilacca MCIOJIb30BaHbI:

(¢opmbI 00pa3oBaHus — YPOK M3YUYCHHUS U TIEPBUYHOTO 3aKPETUICHHSI HOBBIX 3HAHHUMN, YPOK 0000IEHNS U CUCTEMAaTH3aIluN 3HAHUH, YPOK KOHTPOJIS, OLICHKU U
KOPPEKIIMU 3HAHUH y4Jalluxcsi, KOMOMHUPOBAHHBIN YPOK, TaDOpaTOpHbIE U MPAaKTHUECKHE PA0OTHI U T.JI.;

TeXHOJIOTHH 00pa30BaHNs — UHIUBUAYaIbHas paboTa, paboTa B MaJIbIX M OOJBIIMX TPYMITaX, MPOEKTHAs, HCCIIeI0BATENIbCKas, IOMCKOBas paboTa, pa3BUBAlOIIIEe,
orepexaroliee ¥ JMYHOCTHO-OPUEHTUPOBAHHOE 00yUCHHE H T.11.;

MeTOoJAbl MOHHTOPHUHTA 3HAHUI U YMEHHUI YYAIIUXCHA — TECTUPOBAaHUE, YCTHHIHM ONPOC, TBOpUYeCcKHe paboThl (pedepaTsl, MPOEKTHI, IPE3EHTANNN) H T.II.

[Ipu opranm3anuu yueOHO-TI03HABATENBHOM JIEATEIILHOCTU NpeAonaraercs padora ¢ padboyeii terpanpto: Connn H. . buonorus. OO0iue 3akOHOMEPHOCTH.
9 xmacc. Pabodas terpanp k yueonuky «buonorus. O6mue 3akoroMepHOCcTH». M.: [lpoda, 2011. B TeTpamp BKIIOYSHBI BOIIPOCH U 3a/IaHUS, B TOM YHCJIE B opMe,
MO3HABATEJIbHBIX 3a/1a4, TA0JIUII, CXeM, HEMBIX PUCYHKOB. PaboTa ¢ HEMBIMU PUCYHKaMH MO3BOJIUT JHAarHOCTUPOBATh CPOPMHUPOBAHHOCTh YMEHH s y3HABATh
(pacnio3HaBath) OHOIOTHYECKHE OOBEKTHI, @ TAK)KE X OPTaHbI U APYTHe CTPYKTYPHBIE KOMIOHEHTHI. DTH 3aJJaHus BBITIOIHSIOTCS 110 X0Ay ypoka. [lo3HaBaTenbHbIe
3a/1a4d, TPEOYIOUHE OT YYCHUKA Pa3MBIILIICHUA WK OTPAOOTKU HABBIKOB CPaBHEHMU S, COTIOCTABIICHUS, BBHITIOJIHSFOTCS B KQUECTBE JIOMAIITHETO 3a/1aHUsI.

B paboueit mporpamMmme npeaycMoTpeHa cucteMa hopM KOHTPOJIS YPOBHS JOCTIKEHUH YUaIUXCs U KpUTEpHUH OTleHKHA. KOHTpOs 3HaHUH, YMEHHI ¥ HABBIKOB
YYaIUXCS - BAXKHEHINUHI 3Tan y4eOHOTr0 MPOLEcca, BRIMOIHSAIONNN 00y4aloly0, MPOBEPOUYHYIO, BOCIIUTATEILHYIO U KOPPEKTUPYIONIYIO GyHKIMU. B cTpykType
MPOrpaMMBI TIPOBEPOYHEIE CPEICTBA HAXOIATCS B IOTHIECKOM CBSI3M C CoJiepyKaHHeM yueOHOTo MaTepuaina. Peanmsars MexaHu3Ma OIIEHKH YpO BHS O0yYEHHOCTH
MpenoaaraeT CUCTEMaTH3aIlHI0 U 0000IIeHNE 3HAHMI, 3aKPETUICHIE YMEHHI U HABBIKOB; IPOBEPKY YPOBHSI YCBO CHHSI 3HAHUN U OBJAJICHUS YMEHUSIMH U HABBIKAMH,
3aJaHHBIMU KaK INTaHUPYEMBIC PE3YJIbTAThI O6y‘-IeHI/I$I. Oun MPEACTABIAIOTCA B BUAC Tpe6OBaHI/II>’I K IMOATOTOBKE yJallluXxcCs.

J11s KOHTPOJIS YPOBHS TOCTHKCHUHN YJaIuXCcsl UCTOIB3YIOTCS TaKUe BUABI M (DOPMBI KOHTPOJIS KaK TEKYIIHiA, TeMaTHYeCKUH, HTOTOBBIM KOHTPOJIb; (DOPMbI KOHTPOJIS:
nmuddepeHIupoBaHHbI HHINBUAYATbHBIN MMCEMEHHBIN OMPOC, TECTUPOBAHKE, AUKTAHT, MTMCbMEHHBIE TOMAIIHUE 3a/1aHNsl, KOMITBIOTEPHBIN KOHTPOJb U T.1I.), aHATIN3
TBOPUYECKHUX, UCCIENOBATENILCKAX PA0OT, PE3yabTaTOB BBHIITOJHEHHS THUArHOCTUYIECKUX 3a/IlaHui yaeOHOTOo mocoOust uin pabodeii TeTpaiy.

Jns noBbITIeHus: 00pa30BaTENbHOTO YPOBHSA U MOJYYEHHUS HABBIKOB MO MPAKTHYECKOMY HCTIOJIb30BaHUIO TIOTYYEHHBIX 3HaHUI MPOrpaMMoOii IperycM aTpruBaeT
BEITIOJTHEHHUE psijia 1a00paTOPHBIX padOT, KOTOPBIE MPOXOIATCS MOCIe MOAPOOHOTO HHCTPYKTAXKA U O3HAKOMJICHHUS YUAIIUXCSI C YCTAHOBIICHHBIMU TIPAaBUIIAMHU
TEXHUKH O€30TIaCHOCTH.
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I(wzem)apuo— memamudecKkoe niaHupoesanue no ouonozuu 6 9 knacce

N/ Kon. | Buown /lama npogedenusn
n | Haumenoeanue pazoenoe u mem Buo 3zanamusa yacoe | camocmoamensvnou | Ilnanupyem | @axmuueck
pabomul as as
Beeoenue
1 Beenenus. buosorusi- Hayka o )ku3Hu. BBOgHBII M3ydenue HOBOTO PaGota c Terpaanio
HUHCTPYKTaX MaTepuaa
PA3JIEJT 1. MHOT OOBPA3HE H CBOHCBA 2
KHUBOI'O
2 YpoBHU OpraHu3alyy )KUBOU IIPUPOLLI N3yuyenue HoBOrO 1 Pa6ora ¢ yueOHrnKOM
MaTtepuana
3 CBolicTBa )KMBBIX OPraHU3MOB KomOunupoBaHHBIH 1 Pa6ota ¢ yueOHuKOM
YPOK
PA3JEJI 2. CTAHOBJIEHHUE BHOJIOI'HH KAK 2
HAYKH.
4 CraHOBJIEHHE HAyK O CTPOEHUH U QYHKIUAX )KUBOro. | KoMOMHMpOBaHHBIN 1 Pab6ora c Terpanpio
CraHOBJIEHHE CUCTEMATHKH YPOK
5 CraHOBJIEHHE 3BOIIOLUOHHON TEOpUU 1 PaGora c Terpanbpro
PA3JEJI 3. TEOPUA YAPJI3A IAPBUHA O 3
ITPOUCXOK-AEHUH BH/IOB I1YTEM
ECTECTBEHHOI O OTHOPA.
6 | [Ipennocbuiku BO3HUKHOBEHUS Teopun Yapisa 1 Pabora ¢ yueOHUuKOM
apsuna
7 VYuenue Y. JlapBrHa 00 UCKyCCTBEHHOM OTOOpE Nzyuenue HoBoro 1 Pa6ota ¢ yuebaMKOM
MaTepuaia
8 VYuenue Y. JlapBuHa 0 €CTECTBEHHOM OTOOpE KomOunmnpoBaHHbII 1 PaGota c Terpaanio
YPOK
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(¢ OQbo00warowuil ypok no meme: J601104UOHHbLE 1
yueHus.
PA3JIEJI 4. CTPYKTYPHAAL U 10
@O YHKIIHOHAJIbHAA OPI'AHU3AITUA
K/IETKH.
Xumuueckas opeanuzayusi Kiemxu
10 | DnemeHTapHBIN COCTaB U HEOpraHUYECKUe BemlecTBa | M3ydyeHne HOBOro 1 Pabora ¢ yueOHUKOM
KJIETKH. MaTepuaa
11 | Opranudeckue BemecTBa KICTKH. KomOuamnpoBaHHBII 1 Pa6oTa ¢ yueOHMKOM
YPOK
Obmen sewecms u npeobpasosanue SHepeuul 8
Kaiemxe
12 | [Inactuyeckuii oOMeH. KomOunmnpoBaHHbII 1 PaGota c Terpaasio
buocunTtes 6enkoB. YPOK
13 | Duepreruueckuii oOMeH KomOuHupoBaHHbIH 1 Pa6ota ¢ yueOHUKOM
YPOK
14 | Cnoco0bl NUTaHUS KUBBIX OPraHU3MOB. N3yuenune HOBOro 1 Pabota ¢ yueOHuKOM
Martepuaia
Cmpoenue u pynkyuu xnemok
15 | [IpokapuoTnueckas KieTka N3yuenune HoBOTO 1 Pabora ¢ yueOHuKOM
MaTepuaa
16 | Oykapuornueckas kierka. lluromasma. N3yuenue HOBOrO 1 Pabota ¢ yueOHuKOM
MaTepuaia
17 | Dykapuotnueckas kiaeTka. SAapo. Nzyuenue HoBOTO 1 Pa6ota ¢ yueOHHKOM
MaTtepuaia
18 | [enenue kieTox. N3yuenune HoBOrO 1 Pabora ¢ TeTpaasio
MaTepuaa
19 | Knerounas Teopust CTpO€HUSI OPraHU3MOB. KomOuHupoBaHHbIH 1 Pa6ota ¢ yueOHUKOM
YPOK
20 | Koumponsnasa paboma 1
PA3JEJT 5. PASMHOKEHHE U 5

G ClLLLLee el ddddsd

PSPPI ISP PSPPI PP OSSP PSPPI PP PP IO PP Y

14

LR D S NSNS S S S S S S S S S S



Vol 2a 2 2 20 2 2h 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 20 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 d 2 da V!

HH/ITUBU/[YA/IBPHOE PASBUTHE
OPI'AHH3MOB.

Pazmnooicenue OpP2aAHUIMOB

21 | becnonoe pa3zmMHOXEHUE 1 Pa6ota ¢ yueOHHKOM
22 | Ilonosoe pazmHoxeHue. PazBuTHE NOJIOBBIX KIETOK. 1 Pabora ¢ yueOHUKOM
Hnousuodyanvroe pazsumue opeanusmos
(onmozcenes)
23 | OMOpHOHaIBHBIN PO Pa3BUTHUS 1 Pa6ora ¢ yueOHHnKOM
24 | TlocToMOpHOHANBHBIN TIEPHO]] Pa3BUTHS. 1 Pa6ora ¢ yueOHnKOM
25 | O0mue 3aKOHOMEPHOCTH Pa3BUTHSL. 1 Pa6ota ¢ yuebarKOM
buoreneTndyecknii 3aK0H
PA3JIEJI 6. HACJIE/ICTBEHHOCTbh H 11
HUIMEHYUBOCTH OPI'AHU3MOB.
3akonomepHocmu HAcIe008aHUA NPUSHAKOS.
26 | OCHOBHBIE TOHATHUS T€HETUKH. N3yuenune HoBOTO 1 Pab6ora c Terpanpio
Marepuana
27 | I'nbpunonoruveckuii METOT U3ydCHHUS KomOunupoBaHHBIH 1 Pa6ota ¢ yueOHuKOM
HacJel0BaHus npu3HakoB ['peropa Mennens. YPOK
28 | Ilepsolii 3akoH Menens (3aK0H eTMHO00Opa3ust KomOuanpoBaHHBII 1 Pa6ota c Terpaasio
TUOPHUIOB MEPBOTO MOKOJICHUS). YpOK
29 | Bropoii 3axoH MeHenst (3aK0oH pacilerieHus). KomM6unmnpoBaHHbIi 1 Pabora ¢ yueOHuKOM
3aKOH YMCTOTHI TaMET. YPOK
30 | Tperuii 3akoH Menaens. AHanu3upyrouee KomOuHupoBaHHbIH 1 Pa6ota ¢ yueOHUKOM
CKpEIIIMBaHHE. YPOK
31 | CuerieHHOE HaClIeIOBaHHE. KomOuanpoBaHHBII 1 Pa6ota ¢ yueOHMKOM
YPOK
32 | I'enernka nona. HacnenoBanue npu3HaKoB, KoMOuHMpOBaHHBIN 1 Pabora ¢ yueOHUKOM
CLEIJICHHBIX C MOJIOM. YPOK
33 | B3aumopeiicTBue T€HOB. KoM6unmpoBaHHbIN 1 Pa6ora ¢ yueOHrnKOM
YPOK
34 | Pemienue reHeTHUECKUX 3a7a4 U aHAIU3 KomOunmnpoBaHHbII 1 PaGota c Terpagsio
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Vol 2a 2 2 20 2 2h 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 20 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 d 2 da V!

COCTABJICHHBIX POJOCIOBHBIX.

YPOK

3aKOHOM€pHOCmu usmervdusocmu.

35 | HacnencTBenHas M3MEHUNBOCTb. M3ydenue HOBOTO Pa6ota c Terpaasio
Martepuaia
36 | HenacneacrBenHass m3MEHYHMBOCTb. KomOununpoBaHHbI#I PaGota ¢ yueOHrkom
YPOK
37 | Konmponvnaa paboma.
PA3JIEJT 7. CEJIEITHA PACTEHHH,
/KHBOTHBIX H MUKPOOPI'AHHU3MOB.
38 | Cenekuus pactenuii. LeHTpBI IporCcXOXKACHUS KoMOuHMpOBaHHBIN Pabora ¢ yueOHUKOM
KYJIbTYPHBIX PACTCHU. YPOK
39 | Cenexuus KUBOTHBIX. KomOuHupoBaHHbIH Pa6ota ¢ yueOHUKOM
Cenexiusi MUKpPOOPTaHHU3MOB. YpOK
PA3JIEJI 8. COBPEMEHHBIE
IIPEJI[CTABJIEHHUA OB 3BOJIIOLIHH.
Muxposgontoyus u MAKpo38ONOYUS.
40 | Bun. Bunoo6pasoBanue. KoMOuHMpoBaHHBIN Pabora ¢ yaueOHUKOM
YPOK
4] | DneMeHTapHbBIE IBOTIOLUOHHBIE (PaKTOPHI. KoMOunmpoBaHHbIN Pa6ora ¢ yueOHUKOM
®DopMBI €CTECTBEHHOT'O 0TOOpA. YpOK
42 | OcHoBHBIE (POPMBI IBOJIIOITHH. KomOuanpoBaHHBII Pa6ota ¢ yueOHMKOM
YPOK
43 | HampaBieHus ¥ yTH 3BOJIIOLIMH. KoMOunmMpoBaHHbIH Pabota ¢ yuebHMKOM
YPOK
Ilpucnocobaennocms 0p2aHu3Mo8 K yCl08UAM
BHewHeM cpeobl KaK pe3yabman 360110UUU.
44 | IlpucnocobuTenbHbIe 0COOCHHOCTH CTPOCHHS 1 KomOunmnpoBaHHbII Pa6ota ¢ yueOHrKOM
MOBEJICHUS )KUBOTHBIX. YPOK

3aboTa 0 MOTOMCTBE.
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Vol 2a 2 2 20 2 2h 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 20 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 d 2 da V!

45 | ®uznonornyeckue aganTaluuu. KomOunmnpoBaHHbI#I 1 PaGota ¢ yueOHrKOM
OcHOBHBIE 3aKOHOMEPHOCTH BOJTIOIHH. YpPOK
PA3JIEJ1 9. BOSBHUKHOBEHHUE H PA3BUTHE 6
/KU3HH HA 3EMIIE.
Bosnuxnoeenue scuznu na 3emne
46 | CoBpeMeHHBIE IIPEICTAaBICHHS O BOSHUKHOBEHUH N3yuenue HoBOTO 1 Pabora ¢ yueOHuKOM
3eMJIM U J)KU3HU Ha Heil Marepuana
47 | HaganbHble STansl pa3BUTHUSA KU3HU N3yuyenue HoBOrO 1 Pa6ota ¢ yueOHuKOM
MaTtepuana
Deonroyus opeanuyecko2o mMupa.
48 | )KuzHb B apxeHCKyI0 U IPOTEPO3OHCKYIO APY. KomOuaMpoBaHHBII 1 Pa6ota ¢ yueOHHKOM
YPOK
49 | XXu3Hb B NaJECO30UCKYIO 3pYy. KomMOunmnpoBaHHbIH 1 Pabora ¢ yueOHuKOM
YPOK
50 | ’Ku3Hb B ME3030HCKYIO 3pY. KomOuHupoBaHHbIH 1 Pa6ota ¢ yueOHUKOM
YPOK
51 | ’)Ku3Hb B KailHO30MCKYIO 3pYy. KomOuaMpoBaHHBII 1 Pa6ota ¢ yueOHHKOM
[IpoucxoxaeHre yeaoBeka. YPOK
52 | Koumponovnas paboma 1
PA3JIEJI 10. BBAHMOOTHOIIIEHHUA 11
OPI'AHHU3MA U CPE/[bl. OCHOBbI
IKOJIOI'HH.
buocgepa, ee cmpyxmypa u gpynxyuu.
53 | Crpykrypa 6uochepsl. N3ydenne HOBOTO 1 Pabota ¢ yueOHMKOM
Martepuana
54 | KpyroBopot BewECTB B IPUPO/E. KomOunupoBaHHbIi 1 Pabora ¢ yueOHukom
YPOK
55 | Ucropus popMupoBaHUs NPUPOIHBIX COOOIIECTB KomOuHupoBaHHBI 1 Pabota ¢ yueOHuKOM
JKUBBIX OPTaHU3MOB. YPOK
56 | CoobmiecTBO 1 GHOLIEHO3. KomOunupoBaHHBIH 1 Pabota ¢ TeTpanpio
YPOK
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Vol 2a 2 2 20 2 2h 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 20 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 d 2 da V!

57 | buoreoneHo3 u 3kocHucTEMA. KomMOunmnpoBaHHbIi 1 Pabora ¢ yueOHuKOM
YpPOK

Yenosus srcuznu u adanmayuu k HuM op2anuzmMos.

58 | ®akropsl cpeabl 0OUTaHUS U IPUCTIOCOOICHUS KomMOunmnpoBaHHbIi 1 Pabora ¢ yueOHuKOM
OpraHu3MoB. AOMOTHYECKUE (PaKTOPHI. YpPOK

59 | HTeHCUBHOCTD AeHCTBUS (PAKTOPOB CPEIbI. KomOunupoBaHHbIiH 1 Pa6ota ¢ yueOHuKOM
buoTtnueckue daxktopsl cpeapl. TUIBI CBA3EH MEXAY | YPOK PabGora c Terpanpio
OpraHu3MaMu B OMOLIEHO3€.

60 | buotnueckue daxropsl cpenpl. B3aumooTHOIIEHUS KomOunupoBaHHBIH 1 Pa6ota ¢ yaeOHUKOM
MEX1y OpraHu3MaMH. YPOK

61 | Oboowarowuii ypox no meme: KomM6unmnpoBaHHbIH 1 Pa6oTa ¢ yueOHHKOM
«B3aumooeiicmeue opeanuzma u cpeowt YpOK
odumanun.
buocgpepa u uenosex

62 | [Ipupoansie pecypchl U UX UCIIOIB30BAHUE . KomOuaMpoBaHHBII 1 Pa6ota c Terpaanio

YPOK

63 | IlocaenacTBusa X03sAHCTBEHHOM JAEATEIBbHOCTH KomOunnpoBaHHbI#I 1 PaGota ¢ yueOHrKOM
YeJoBeKa ISl OKPYXKAIOIIEH CpeIbl YpPOK

64 | Oxpana npupoabl U OCHOBBI PAIMOHAIBHOTO KomOunmnpoBaHHbI#I 1 PaGota ¢ yueOHrKOM
IIPUPOIOTIOIB30BAHUS. YPOK

65 | Ilosmopenue no meme: «cmanosienue KomM6unmnpoBaHHbIi 1 PaGota c Terpaasio
coepemeHHol meopuu 360nouuu. Pezynomamuor YpOK
J60110UUL

66 | Oboowarouwyuii ypox. KomM6unmnpoBaHHbIi 1
Ilooz0moexka Kk umoz2080my KOHMPOJIbHOMY. YPOK

67 | Hmozoseoe konmponvnoe mecmupoeanue 1

68 | Pe3epes 1
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MarepuajibHO - TEXHHUYECKOE 0OECIIeUeHHE TIpeMeTa.

- ydeOHoe 3eKTpoHHOe n3nanue «JladbopaTtopHslil mpakTukym. buonorus. 6-11 kimaccel» (M31aTEIbCTBO
«PecmyOMMKaHCKUN MYJIbTUMETUUHBINA LIEHTPY);

- cnpaBouHuK «l'oroBumcs k EI'D. Bepcus 2.0» (uznarensctBo «lIpocsemienne-MEJIA»);

- Tabnuiel mo OuoIOTUNU

Jlncku.

Y4eOHO - MeTOAMYECKOE o0eceYeHue nmpeamera.

Yueonuk: C.I'.MamonTtoB, B.b.3axapos, H.1.Conun. buonorus. O6mue 3akoHOMEpHOCTH. 9 KII.: Yueb. a1 oo1eo0pa3oBar.

yupexaennit. — M.: [Ipoda, 2006.

JlonoiHUTEIbHAS JIUTEepaTypa:

1. buonorus. 6-9 knaccel. Temaruaeckue 3auetsl/Coct.: I'. C. Kanunosa, A. H. Msrkoga, B. 3. PesnukoBa. M.: O6pa3oBanue s

Bcex, 2005;

2. bopucona JI.B. Tematnueckoe 1 moypodHoe TuranupoBaHue 1o ouonoruu k yaeonuky C.I'.MamonrtoBa, B.b.3axaposa,
H.N.Conuna «buonorus. O61mue 3akoHoMepHOCTH. 9 Kitacey. M.: Dk3amen, 20006.

. JloBkoBa T.A., Conun H.U. metonuueckoe nocodue k yueOHuky Conuna «buosnorust. O0uiue 3akoHoMepHOoCTH. 9 Kitacey. M.
Hpoda, 2007;

4. Hwuxumos B. M. CripaBo4HHK MIKOJBHHUKA TI0 Onosorun: 6-9 kiaccel. M.: JIpoda, 2006;

5. Huxumos B. U., Tepemos A. B. JIlunaktuaeckuit matepuan mo 3oonoruu: [Tocodue ayis yaureneii 6uonoruu. M.: PAVYD -

Huranens, 2006;

6. Huxumos B. U., Kocopykosa JI. A. boranuka. lunaktuueckuii Matepuan: [locodue s yuureneit Ononoruu u ygamuxcs. M.:

PAVYDB - Unekca, 2008;

7. Peiimepc H. @. Kpatkwii cioBaps 6uonornyeckux TepmMuHoB: Ka. mist yaurens. M.: Ilpocsemenue, 2005;

8. Conmnu H. U., bposkuna E. T. buonorus. KuBoit opranusm. 6 kinacc: Meron. mocooue xk yueonuky Connna H. Y. M.: JIpoda,

2009;

9. Cusornazos B.U., Kupunenko B.H., Ilerposa B.M., CmupnoBa H.A. Terpans A OlleHKH KauecTBa 3HAHUM K YUEOHUKY

C.I''MamonTtoBa, B.b.3axaposa, H..Connna «buonorusi. O6mmue 3akoHoMepHOCTH. 9 kiace». M.: ipoda, 2007,
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10. Conun H. U. buonorus. O6mue 3akoHoMepHocTH. 9 Kitacc. Pabouas terpanpb k yueOHuky «buonorus. Oouiume
3akoHOMepHocTH». M.: JIpoda, 2011.
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