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MMOACHUTEJBHASA 3AIINCKA

O01mas xapakTepuCcTUKA NPOTrPaMMbI

Pabouas mporpamma cocraBi€Ha B IIOJIHOM COOTBETCTBUM ¢ PefepanbHbIM IOCYIapCTBEHHBIM 00pa30BaTeIbHbIM CTaHAAPTOM OOILEro
o0Opa3oBaHus, TpeOOBAaHUSIMH K pe3yJbTaTaM OCBOEHHsS OCHOBHON 00pa3oBaTeIbHOM NpOrpaMMbl OCHOBHOIO 0O01Iero oOpa3oBaHuS,



peanu3anuy o0pa30BaTeIbHBIX TPOTPAMM €CTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKOW HAIPaBICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHUH
C TpeOOBaHUSAMHU 3aKOHOAATENHCTBA B cdepe oOpazoBaHus U ¢ y4éToM pekomeHmaruii denepanbHOro omeparopa ydeOHOTo MpeaMera
«buonorus» Ha 0aze meHTpa «Touka pocTtay, QyHIAMEHTAIBLHBIM SAPOM COJACPIKAHHS OCHOBHOTO OOIIEro oOpa3oBaHWs, MPUMEPHOU
IpOrpaMMOI OCHOBHOTO OOIIEero oOpa3oBaHus 10 Onosioruu, heaepaabHOro IepedHs yueOHUKOB, 0a3UCHOTO Y4eOHOTO TTaHa, aBTOPCKOM
y4eOHOM mporpaMMbl OCHOBHOTO oOImero oopaszoanus . (IIporpamma ocHoBHOro oOiiero oOpa3oBaHus Mo Ouojgorun S5—9 Kiacchl.
KonienTpuueckuii Kypc).

JlanHast pabouasi mporpaMMa OpHUEHTHUpPOBAaHA Ha ucrosib3oBaHue yueOHuka C.I'.MamontoBa, B.b.3axaposa, H.U.Conuna. buonorus.
OO6muue 3akoHOMEpHOCTH. 9 Ki1.: YueO. 1uis o01ieoopazoBat. yupexaenuit. — M.: Jlpoda, 2016.

OO0mas xapakTepucTHKA y4e0HOI0 NpeaMeTa, Kypca.

[Tporpamma kypca (68 yacoB) MOJTHOCTHIO BKIIIOUAET B C€0s1 BOMPOCHI MPOTpaMMbl 00111e00pa30BaTeIbHON IKOJIbI. B Hell coxpaHeHbI Bce
paszielibl U TEMBI, U3y4aeMble B cpe/iHel 0011eo0pa3oBaTeIbLHOM IITKOJIE.

[Tporpammoii mpenycMaTpuBaeTcs U3y4eHUE yUaIIUMUCS TEOPETUUECKUX U MPUKITAJHBIX OCHOB 00111ei Ouoioruu. B Helt Hamm
OTpaXK€HUE 3aJ]a4M, CTOSILIME B HACTOSIIIEE BpeMsl repe]] OMOJI0rHYecKoil HayKou, pelieHre KOTOPhIX HAIPABJICHO HA COXPaHEHUE
OKpYXalollel MPUPOBI U 310pOBbs UyenoBeka. Oco00e BHUMaHUE YJIEJIEHO 3KOJOTHYECKOMY BOCIUTAHUIO MOJIOAEKH.

OcHOBHOE cojiepkaHre Kypca OMoIoruu 9 Kjacca IMocBSIIEHO OCHOBaM 0011er ouoorun. OHO HampaBiIeHO Ha 0000IICHNE OOIMPHBIX
(haKTUYEeCKUX 3HAHUH U CTICITHATBHBIX TPAKTHICCKUX YMEHUM, CHOPMHUPOBAHHBIX B TPEIBITYIINX KaccaX, TECHO CBSA3aHO C Pa3BUTHEM
OMOJIOTUYECKON HAYKH B IIEJIOM M XapaKTEPU3yeT COBPEMEHHBIN ypoBeHb €€ pa3BuThs. OTHUM U3 OCHOBHBIX IMPUHITUTIOB TTIOCTPOCHUS
MIPOTPAMMBI SIBJISICTCS TIPUHIIMIT IOCTYITHOCTH. DKCIICPUMCHTAIIbHBIC TAHHBIC, TIOJTYICHHBIC YUAITUMUCS ITPU BHITIOJTHEHUH
KOJIMYCCTBEHHBIX OMBITOB, TIO3BOJISIFOT YUAITUMCSI CAMOCTOSITEIIEHO JCNIaTh BBIBOIBI, BBISBIIATH 3aKOHOMEPHOCTH. [10/1X01b1, 3aJI0’)KEHHBIC B
coJiep kaHUe TIPOTPaMMBI Kypca, CO3/Iaf0T HEOOXOIUMBIC YCIOBHS JJISI CHCTEMHOT'O YCBOCHUS yUAITUMHUCS OCHOB HAYKH, JIJIsl 00ecIieueHus
Pa3BUBAIOIIETO W BOCITUTHIBAIOIIETO BO3ACHCTBUSA 00YUCHUS Ha IMYHOCTH ydarierocs. opMupyemMble 3HaHHSI TIOJDKHBI CTaTh OCHOBOM
CUCTEMBI YOSKICHUI MTKOJIBHUKA, SIIPOM €0 HAYYHOTO MUPOBO33PCHHSI.

Jiist nproOpeTeHns NPakTUYEeCKUX HABBIKOB U MOBBIIICHHS YPOBHS 3HAHUM JlaHHasg paboyasi mporpaMma npeycMaTpuBaeT BhIIIOJHEHUS
psifa 1abopaToOpHBIX padOT U MPAKTUYECKHUX PadOT, ¢ UCIMOJIb30BaHHEM 000pyA0BaHus HeHTpa «Touka poctay.

JlaGopatopHbIX paboT-4



[TpakTuueckux -2

Kypc 6uonoruu Ha ypoBHE OCHOBHOTO 00IIIEro 00Opa3oBaHMsI HAMIPAaBJICH HAa (OPMUPOBAHUE Y yUAIIUXCS IPEICTaBICHUIN 00
OTIMYUTEIHHBIX OCOOEHHOCTSX JKUBOM MPUPOJIbI, €€ MHOTO00Opa3nuu U 3BOJIOINH, YEIOBEKe Kak OnoconuaibHoM cyiectBe. OToop
COJIEp>KaHus POBEICH C YUYETOM KYyJIbTYPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBHU C KOTOPBIM yUalIHecs JOKHBI OCBOUTH OCHOBHBIC
3HAHUS U YMEHUSI, 3HAaUMMBbI€ JUIsl POpMUPOBaHUS 00IIEH KyIbTYPhl, COXpaHEHHUS OKPYKAIOIIEH cpe/ibl U COOCTBEHHOTO 3/I0POBbS,
BOCTpeOOBaHHbIE B TOBCEAHEBHOM JKU3HU U MPAKTHUECKOU JiesATeIbHOCTH. OCHOBY CTPYKTYPUPOBAHUSI COAEPKaHUS Kypca OMOJIOTUH
COCTABJISIIOT BEAYIIME CUCTEMOOOPa3yIOIIre UIEH — OTIIMUUTEIbHbIE OCOOCHHOCTH KUBOM MPUPOJIbI, €€ MHOTOOOpa3ue U IBOJIIOLIHS.
OcHOBY u3yueHus1 Kypca OMOJIOTUU COCTABIISIFOT 3KOJIOT0-3BOIIOIMOHHBIN U ()YHKIIMOHATIBHBINA MOJIX0/Ibl, B COOTBETCTBUHU C KOTOPBIMU
AKILIEHTHl B U3YYEHUU MHOr000pa3us OPraHu3MOB MEPEHOCATCS ¢ PACCMOTPEHUSI OCOOEHHOCTEN CTPOEHHUS OTACIIbHBIX NPECTABUTENECH Ha
PACKpBITHE MPOLECCOB MX KUZHEIEATEIbHOCTH U YCIOKHEHUE B X0/1€ 3BOIIOLMHU, IPUCIOCOOIEHHOCTH K Cpejie 0OMTaHus, pOJIH B
KOCUCTEMAX.

B paGoueit mporpamme npeycMOTpeEH pe3epB CBOOOTHOTO YU€OHOTO BpEMEHH [IJ1s1 00Jiee IIUPOKOT0 UCIIOIb30BaAHUS, HAPSTY C
TPaJAUIIMOHHBIM YPOKOM, pa3HOOOPa3HbIX (HOPM OpraHU3aliy yaeOHOTO IPoIiecca, BHEIPEHUS COBPEMEHHBIX MeIarormueCKuX
TEXHOJIOTUH.

OcHOBHas LEIb NPAKTUYECKOTO pa3zelia mporpaMmmMmbl — (GOPMHUPOBAHUE Yy 00YUAIOIIKUXCS YMEHUH, CBA3aHHBIX C UCIIOJIb30BAHUEM
MOJIyYeHHBIX 3HaHU, TOBBIIICHUSI 00pa30BaTEIbHOTO YPOBHSI, PACUIMPEHHS KPYTro30pa yUalluXCsl 3aKpEIUIEHUE U COBEPILIEHCTBOBAHME
IIPAaKTUYECKUX HABBIKOB.

[Iporpamma BKIIIOUAET MEPEUCHb JTAOOPATOPHBIX U MPAKTUUECKUX PadOT, KOTOPBIE MPOBOASTCS MOCE MOJAPOOHOTO HHCTPYKTAXKA U
O3HAKOMJICHUS YYaIIUXCs C YCTAHOBJIECHHBIMU MPABUJIAMUA TEXHUKUA O€30MaCHOCTH.

JI1st nocTHKEeHUs TIOCTABJICHHBIX 11eJIed B Mpoliecce peann3aluy JaHHOW pabouel mporpaMmel 1o Kypey ouosnoruu 9 knacca
MCIIOJIb30BaHBI:

¢hopmbI 00pazoBaHNs — YPOK U3YUECHUS M MEPBUYHOIO 3aKPETICHNUS] HOBBIX 3HAHUMN, YPOK 0000IICHUS U CUCTEeMaTU3alluy 3HAaHUH, YPOK
KOHTPOJIs1, OLICHKU U KOPPEKIMU 3HAHUN y4aluXcsl, KOMOMHUPOBAHHBIN YPOK, 1a00paTOpHBIE U MPAKTUYECKHE padOTHI U T.1I.;

TEXHOJIOT'MH 06p33OBaHI/IH — MHIUBUAYyaJIbHAA pa60Ta, pa60Ta B MaJIbIX U OOJIBIITNX rpymmnax, Ipo€KTHasd, HCCICA0BATCIbCKaA, ITIONCKOBAas
pa60Ta, Ppa3BUBAIOIICE, OIICPCIKAIOIICC U TUIYHOCTHO-OPUCHTHUPOBAHHOC o6yquHe nT.AO.,



MeTOoJAbl MOHUTOPHHIA 3HAHUI U YMEHU y4aluXxcs — TECTUPOBAHUE, YCTHBIN OMPOC, TBOPUYECKUE pabOThI (pedepathl, MPOEKTHI,
IPE3EHTALNN) U T. 1.

[Ipu opranuzanuu yueOHO-TI03HABATEIBHOM AEATEILHOCTH MIpenonaraercs padbora ¢ padoueit terpaapio: Connn H. W. buonorus.
Ob6mue 3akoHoMepHOCTH. 9 kiacc. Pabouas tetpans k yueOHuKy «buonorus. O6mue 3akonomepaocti». M.: [lpoda, 2014. B tetpans
BKJIFOUEHBI BOIPOCHI M 3aJIaHHs, B TOM 4KcIie B popMe, O3HABATEIbHBIX 3aj1a4, TA0JIHUI, CXeM, HEMBbIX PUCYHKOB. PaboTa ¢ HeMbIMU
PUCYHKaMH MO3BOJIUT JUATHOCTUPOBATH C(POPMUPOBAHHOCTH YMEHHS y3HABATh (pacro3HaBaTh) OMOIOTHYECKHE OOBEKTHI, a TAKXKE UX
OpraHbl U IPYrHe CTPYKTYPHbIE KOMIIOHEHTBI. DTH 3aJjaHUsI BBIIOJIHAIOTCA 10 X0y ypoka. [lo3HaBaTenbHbIe 3a1auu, TPEOyIOUIUE OT
YUEHHUKA Pa3MBbIIIJICHUH WIIN OTPaOOTKH HABBIKOB CPABHEHMSI, COTIOCTABICHHUS, BBITIOIHSIIOTCS B KAYECTBE TOMAIITHETO 3aJaHHsI.

B pabGoueii mporpamme npenycMoTpeHa cucteMa (popmM KOHTPOJISl YPOBHS JOCTHXKEHUN ydalluXcsi U KpuTepuu oreHku. KoHTposb
3HAHWM, yMEHUN U HABBIKOB YYaIIMXCS - BAXKHEHIIHI 3Tar yueOHOTO Ipoliecca, BBIMOIHSIIOMINN 00y4arolyto, TPOBEPOUHYIO,
BOCIUTATEIBHYIO U KOPPEKTUPYIONIYIO GYHKIIMHU. B CTpyKType mporpaMmbl MPOBEPOUYHBIE CPEJICTBA HAXOAATCS B JIOTUUECKOU CBS3U C
coJiepKaHuEM yuyeOHOro mMatepuana. Peanuzanus MexaHu3Ma OLUEHKH YPOBHSI OOYYEHHOCTHU MPEANOaraeT CUCTEMATU3aIUI0 U 0000111eHH e
3HaHUU, 3aKpEIJICHHEe YMEHUM 1 HABBIKOB; IIPOBEPKY YPOBHS YCBOCHUS 3HAHUU U OBJIQJICHUS YMEHUSIMH U HaBbIKAMU, 3aITAHHBIMU KaK
TJIaHUPYEMBbIE pe3ylbTaThl 00yueHus. OHU NMPEACTABISIOTCS B BUIE TPEOOBaHUM K TTOJITOTOBKE yUYaITUXCS.

JIJIst KOHTPOJTSI YPOBHS TOCTHKEHUHN yUaITUXCsl HCTIOIB3YIOTCS TaKUEe BUIBI U (POPMBI KOHTPOJIS KaK TEKYITUH, TeMaTHICCKUI, HTOTOBBINA
KOHTPOJTb; (opMbI KOHTpOIIS: U depeHITMPOBAHHBIN HHANBUAYATbHBIN MICEMEHHBIN OMPOC, TECTUPOBAHKE, TUKTAHT, TMCHbMCHHBIC
JIOMAaIITHUE 3a/1aHUs1, KOMITBIOTEPHBI KOHTPOJIb U T.J.), aHAJIU3 TBOPUECKUX, UCCIICAOBATEIBLCKUX pa0OT, pe3yJbTaTOB BHITIOJHCHUS
JTUAarHOCTUYECKHX 3aaHui yaeOHOro mocoOus wim pabodeit TeTpaiu.

J1J1s1 TOBBITIICHUST 00pPa30BaTEILHOTO YPOBHS U MOJIYYCHHUS HABBIKOB 110 MPAKTHYECKOMY UCITOJIB30BAHUIO MTOTYYCHHBIX 3HAHHM
IPOrPaMMOii IpeayCMaTPUBACT BBITIOJTHEHHE Psifa TaOOPaTOPHBIX paboT, ¢ HCMOJAb30BaHNeM 000pyaoBaHusi neHTpa «Touka pocray,
KOTOPBIE TTPOBOSATCS ITOCIIE MTOAPOOHOTO HHCTPYKTAKA M O3HAKOMIICHHS YUAIIUXCS C YCTAHOBJICHHBIMU TIPAaBHJIAMHU TEXHUKH
0€30MacHOCTH.

Omna opueHTHpOBaHa Ha Hcoib3oBanue yueOHuka: C.I.Mamonros, B.b.3axapos, H..Conun. buonorus. O0mue 3akoHOMEPHOCTH. 9 KII.:
VYu4eb. st o6meo0pazoBart. yupexaenuid. — M.: JIpoda, 2016.



IIeJ'll/I H 3aJ1a94 u3yvaeMoro npeamMera.

N3ydyeHne 6Guo0oruu Ha ypoBHE OCHOBHOI'O OOLIEr0 0Opa30BaHMs HANpPABICHO HA JOCTH)KEHUE CIEIYIOIIEH #eau: OCBOECHUE 3HAHUH O
KUBOM MPUPOJIE U MPUCYIIUX €l 3aKOHOMEPHOCTSX; CTPOEHUU, KU3HEAEITEIIBHOCTH U CPEA00Opas3yroIiel posii )KUBBIX OPraHU3MOB U
4eJIOBEKEe KaK OMOCOLMAIbHOM CYILECTBE, O POJIU OMOJOTMYECKOW HAyKH B IPAKTUYECKOW NEATEIBHOCTH JIOACH; METOJaX MO3HAHUSA
KUBOW NPUPOABI.

N3yyeHnue OMOJIOTUY Ha CTYNIEHU OCHOBHOT'O 00IIEro 00pa30BaHus HAPABJICHO HA JOCTUKEHUE CIENYIOIUX 3a0ay:

®OBJIA/ICHHE YMEHHUSIMH TPUMEHSATH OHOJIOTMYECKUE 3HAHUA JUIsi OOBSCHEHHS TMPOIECCOB U SBJICHUM JKUBOM MPHUPOJIBI,
KUZHEACATEIBHOCTH COOCTBEHHOTO OpraHu3Ma; HCIMOJb30BaTh MHGOPMAIMIO O COBPEMEHHBIX JOCTHKEHHUSX B 00JIACTH OMOJIOTMU U
9KOJIOTHH, O (pakTOpax 340pPOBbS M PUCKA; padOTaTh C OMOJOTMYECKUMHU MPUOOpaMH, UHCTPYMEHTaMH, CIPABOYHHUKAMU; MPOBOJIUTH
HaOJI0/IeHNS 32 OMOJIOTUYECKUMU 00BEKTAMH U COCTOSIHUEM COOCTBEHHOTO OpraHM3Ma, OMOJIOrMYECKUE SKCIIEPUMEHTHI;

epa3BHTHE I103HABATCIbHBIX HMHTEPECOB, MHTEIUICKTYaJbHBIX M TBOPUYECKHX CIIOCOOHOCTEW B MpoIlecce MPOBEICHUsS HAOIIOJCHUN 3a
’KUBBIMH OpraHU3MaMHU, OMOJIOTHYECKUX IKCIIEPUMEHTOB, paOOThI C pa3IMYHBIMH UCTOUHHKAMH HH(GOPMAIIUH;

® BOCNUTAHME TIO3UTHUBHOIO IICHHOCTHOTO OTHOIICHHS K >KHMBOH NPHUPOJIe, COOCTBEHHOMY 3JIOPOBBIO M 3J0POBBIO JPYTHX JIHOJICH;
KYJBTYpPBbI IOBEJACHUS B IPUPOJIE;

® MCIOJIb30BAHUE TPUOOPETEHHBIX 3HAHUW U YMEHUN B MOBCEIHEBHOW KU3HM JJII yXOJa 3a PACTCHUSMH, JOMAIIHUMHU >KUBOTHBIMH,
3a00TBl O COOCTBEHHOM 3/I0pPOBbE, OKa3aHUsI MEPBOM MOMOIIU ceOe M OKPYXKAIOIIMM; OLICHKHU TMOCJIEACTBUM CBOEH NEATEIBHOCTH IO
OTHOIIICHUIO K TIPUPOJHOU cpelie, COOCTBEHHOMY OPraHHM3MYy, 3JOPOBBIO JPYTUX JIIOJICH; IS COOJIOJACHUS TPaBHJI TIOBEIACHUS B
OKpYJKarollel cpejie, HOpM 3JI0POBOro 00pa3a >KM3HU, MPO(IIIaKTUKHU 3a00JIeBaHUM, TpaBMaTU3Ma U CTPECCOB, BPEIHBIX MpuBbIYek, BIY-
uHDEKIuu.

MecTo yueOHOro npeamera B y4eOHOM IIAHE.

9 knacc «O6miast Ouonorus» - 68 yacoB U3 eaepaIbHOrO KOMIIOHEHTA.
[Iporpamma npenHasHaveHa s u3ydeHus npeamera «Oo1mas ouonorus» B 9 kimaccax o0reo0pa3oBaTeIbHBIX IIIKOJI U PaCCUMTaHA HA 2

yaca KJIAaCCHBIX 3aHSTHM.



Conepskanue y4eOHOro npeamera, y4eOHbIN IJIAH.

Beenenue (1 yac).

Mecto kypca «O01as Ouonorus» B CUCTEME €CTECTBEHHOHAYYHBIX JUCIUIUIMH, a TAK)Ke B OMoornuyeckux Haykax. Llenu u 3agaun
Kypca. 3HaueHue npeIMeTa Juisl IOHUMAaHMs €IMHCTBA BCETO )KMBOTO, B3AMMOCBSI3M BCeX yacTeil Onocdepsl 3eMiu.

Pasznea 1. CTpykTypHasi opranu3anus :KUBbIX opranusmos (10 yacos).
Tema 1.1. XuMu4yeckasi opraHu3anusi KJeTkHu (2 yaca).

DneMEeHTHBIN cOCTaB KJIETKU. PactipocTpaHeHHOCTh 3JIEMEHTOB, MX BKJIa/l B 00pa3oBaHUE )KMBOW MaTepuu U 0OBEKTOB HEKUBOU
npUpObl. MaKkpodJIeMEHThI, MUKPOAJIEMEHTHI; MX BKJIa/ B 00pa30BaHUE HEOPTAaHUYECKUX M OPTaHUYECKUX MOJIEKYJI )KUBOTO BEIIIECTBA.

HGOpFaHI/ILIeCKI/Ie MOJICKYJIBI JKUBOI'O BCHICCTBA: BOJA;, XUMHUYICCKHUC CBOIicTBa M OMOJIOTHYECKAs POJIb. Conu HCOPIraHNYCCKHUX
KHCJIOT, UX BKJIaA B obOecreueHue IMPOLCCCOB JKU3HCACATCIIBHOCTHU U IMOAACPKAHUC IT'OMCOCTA3a. PoJib kaTHOHOB 1 aHMOHOB B 00ECIIEYCHUH
IIpoHecCCOB KU3HCACATCIIbHOCTH. OcMOC 1 OCMOTHYECKOE AaBJICHUC; OCMOTHYCCKOC IMOCTYIINIICHHUC MOJICKYJI B KIICTKY.

Oprannydeckre MoJIeKyJIbl. buonornyeckue noaumepbl — O€IKU; CTPYKTypHas opranu3anusi. OyHKIIMN OEIKOBBIX MOJEKYJI.
VYrnesoasl. CTpoeHue u 6uosoruueckast poiib. JKupbl — OCHOBHOM CTPYKTYPHBIM KOMIIOHEHT KJIETOUYHBIX MEMOpaH U UCTOUYHUK SHEPTUH.
JHK — monekynsl HacneactBeHHocTH. Penymukanus JIHK, nepenaua naciaenctBeHHOM HHPOPMALIMU U3 MOKOJIEHUS B TIOKOJICHHE.
[lepenaua HacneaCcTBEeHHOW MHPOpPMaLIUU U3 siipa B uuToruiazmy; Tpanckpunius. PHK, ctpykrypa u dynkuunu. Uadpopmanmonusie,
TpaHcnopTHble, pubocomanbubie PHK.

m /[emMoHcTpanus 00beMHBIX MOJIEIEH CTPYKTYPHOU OpPTaHU3aIMKU OMOJIOTMYECKUX TTOJIMMEPOB: OCIKOB Y HYKJIEMHOBBIX KUCJIOT; UX
CpPaBHEHUE C MOJICTSIMU UCKYCCTBEHHBIX MOJIUMEPOB (MTOJIMBUHUIXIIOPU).



Tema 1.2. O0MeH BelllecTB U MPpeo0pa3oBaHue IHEPTUH B KJIeTKe (3 uaca).

OOMeH BelecTB U MPeBpallleHue YHEPTUH B KJIeTKe. TpaHCIOPT BELIECTB Yepe3 KIeTouHyo MeMOpany. [TuHo- u ¢arouuros.
BHyTpuKII€TOUHOE NUIIEBAPEHUE U HAKOIUIEHUE SHEPTUU; PACILECIIEHNE TIIFOKO3bl. BUOCMHTE3 OENKOB, )KUPOB U YTIEBOAOB B KIIETKE.

Tema 1.3. Crpoenue u pyHKnuu kietTok (5 yacon).

[Ipokapuotnueckue kieTku; hopma u pazmepbl. CTpoeHHEe UTOIIIa3Mbl OaKTepUaTIbHON KIETKH; OpraHu3alus Metadbonu3mMa y
npokapuoT. ['eHeTnueckuii anmapar 6akrepuii. CnopoobpaszoBanue. Pazmuoxkenre. Mecto u posib IpoKapuoT B OMOIIEHO3aX.

DykapuoTtndeckas kierka. [{uronnazma sykapuoruueckoi kieTku. OpraHesuibl IUTOIIa3Mbl, UX CTPYKTYpa U QyHKIIUU.
[urockeneT. BkitoueHusi, 3HaU€HUE U POJIb B METa00IM3MeE KIIETOK. KieTouHoe siApo — LEHTp yIpaBieHUs KU3HEIEATEIbHOCTHIO
KJIeTKH. CTPYKTYpBhI KJIIETOYHOTO si/ipa: siepHasi 000JI04Ka, XpOMAaTHH (T€TEPOXPOMATHH), SIAPHIIIKO. OCOOEHHOCTH CTPOCHHUS
PaCTUTENBLHON KIIETKHU.

Jenenue knetok. Knetku B MHOTOKI€TOUHOM opranusme. [lonsatue o nuddepeHupoBke KI€TOK MHOTOKJIETOUHOTO OPTaHu3Ma.
MutoTndeckuii uki: uaTepdasa, peaymukanus JHK; MuTo3, ¢pazsl MUTOTHUECKOTO I€TIEHUSI U TPE0Opa30BaHUs XPOMOCOM;
OMOJIOTUYECKHUI CMBICH U 3HAaUeHHE MUTO3a (0ecrosioe pa3MHOKEHHUE, POCT, BOCIIOJIHEHHE KIETOYHBIX MOTEPh B (PU3NOIOTHYECKUX U
MAaTOJIOTMYECKUX YCIOBUSIX).

Kiierounas teopust CTpoeHus OPraHu3MOB.

m /[emoHcTparus. [IpuHIMNMaTbHBIE CXEMBbI YCTPOMCTBA CBETOBOTO U 3JIEKTPOHHOTO MUKpOCKOMa. CXeMbl, UIUTIOCTPUPYIOLINE METOIbI
npenapaTuBHON OMOXUMHUM U UMMYHOJIOTHU. Mojenu kiaeTku. CXeMbl CTPOSHHSI OPTraHOUI0B PACTUTEIBLHON U KUBOTHOM KIIETOK.
Muxkponpenaparsl KJIETOK paCTeHUHN, )KUBOTHBIX U OJTHOKJIETOYHBIX TPUOOB. DUTYPBI MUTOTHYECKOTO JICJICHUSI B KJIETKaX KOPEIIKa JyKa
I0J] MUKPOCKOIIOM M Ha cxeme. MaTepuaibl, paccka3biBarolye o Onorpadusix ydeHbIX, BHECIIUX BKJIAJl B Pa3BUTHUE KICTOUHON TEOPUH.
m J[aGopaTopnas pabora.

N3ydeHne cTpoeHus paCTUTEIbHON U )KUBOTHOM KJIIETOK MTOJ MUKPOCKOIIOM.

| OcHoBHbI€ MOHATHS. OpraHUYECKHe U HEOPraHUUECKUE BEIIECTBA, 00pa3yIoIIue CTPYKTYPHbIE KOMITIOHEHTHI KJIeTOK. [IpokapHoTHI:
OaKTepuy ¥ CHHE3EICHBIC BOJOPOCIH (IIMaHOOAKTEPHH ). DYKAapUOTHIECKas KIIETKa; MHOTO00pa3ue 3yKapruoT; KJIETKHA OJTHOKICTOYHBIX U
MHOTOKJIETOYHBIX OpraHnu3MoB. OCOOCHHOCTH PACTUTEILHON U JKMBOTHOM KJIIETOK. SApo M nuTonIa3mMa — riaBHbIe COCTaBHbIE YACTH



KieTkd. OpraHouibl HUTOIIa3Mbl. Brinrouenus. Xpomocomsl. Kapuotun. MUTOTHUECKUI [IUKIT; MUTO3. BHONIOrM4ecKuii CMBICT MUTO3A.
ITonoxeHus: KIIETOYHON TEOPUN CTPOCHHSI OPTaHU3MOB.

m Ymenust. OObSCHITh PUCYHKH U CXEMBI, PECTaBICHHbIC B yueOHIKE. CaMOCTOSTENIbHO COCTABIISTH CXEMBI MTPOLIECCOB, MPOTEKAIOIINUX
B KJIETKE, U «IIPUBSI3bIBATHY OTAEIBHBIE UX 3TAIbI K PA3JIUYHBIM KJIETOYHBIM CTPYKTypaM. MILTIoCTpUpOBaTh OTBET MPOCTEUIIUMH CXEMAMU
Y PUCYHKaMU KJIETOYHBIX CTPYKTYp. PaboTaTh ¢ MUKPOCKOIIOM U M3TOTOBJISATH MPOCTEUIITNE MPENapaThl sl MUKPOCKOITMYECKOTO
UCCIIEOBAHUS.

m MexnpenmMernsle cBsa3u. Heoprannueckas xumusi. Xumudeckue cBsa3u. CTpoeHne BemecTsa. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC
peakuuu. Oprannueckas Xumus. [I[pyHIMIBI OpraHnu3aluyd OPraHMYECKUX COSAMHEHUN. YTIIEBO/IbI, XKUPHI, OCIKH, HyKJIEMHOBBIE KUCIIOTHI.
®uznka. CBONCTBA XKUAKOCTEH, TEIUIOBBIE SIBICHUS. 3AKOHBI TEPMOJUHAMUKH.

Paszgen 2. PazmHoOkeHNe M HHANBHAYaJIbHOE Pa3BUTHE OPraHU3MOB (5 4acoB).
Tema 2.1. PazmHoOkeHHe Opranu3mMoB (2 yaca).

CymHocTh U (pOpMBbI pa3MHOXKEHUS OpraHu3MoB. becrnosioe pa3MHOKEeHHE pacTeHUH U )KUBOTHBIX. [lo10BO€E pa3zMHOKEHNE
’KUBOTHBIX U pacTE€HUIl; 00pa30BaHME MOJIOBBIX KIETOK, OCEMEHEHUE U OIUIOA0TBOPEHNE. bruoornyeckoe 3HaueHue M0JI0BOr0
pa3MHoxeHus. ['amerorenes. [lepuoasl 06pa3oBaHMsl MONOBBIX KJIETOK: pa3MHOXKEHHE, POCT, co3peBaHue (Meio3) u (popmMupoBaHue
MOJIOBBIX KJIeTOK. OCOOEHHOCTH criepMaToreHesa u oporenesa. Omio10TBOpEHHeE.

m JleMoHCTpaIus 1IaKkaToB, WITIOCTPUPYIOIIUX CIIOCOOBI BET€TATUBHOTO Pa3MHOKEHHUS IJIOIOBBIX JIEPEBHEB M OBOITHBIX KYJIbTYD;
MUKPOIPENapaToB AUIEKIETOK; poTorpaduii, OTpaskarux pa3Hoo0pa3re MOTOMCTBA Y OJTHON Tapbl POTUTEICH.

Tema 2.2. UnauBuayajbHOE pa3BuTHE OPranu3MoB (oHTOreHe3) (3 yaca).

OMOpuoHanbHbIN TIepro]] pa3BuThs. OCHOBHbIE 3aKOHOMEPHOCTH JIpOOJIeHUs; 00pa30BaHKe OAHOCIONHOTO 3apObIiia — OJaCTYJIbI.
[acTpynsius; 3aKOHOMEPHOCTH 00pa30BaHusl ABYCIONHOTO 3apo/ibliia — TracTpyJibl. [lepBUUHBIN opraHoreHe3 U JaiabHemas
muddepeHnrpoBka TkaHei, opranoB u cucteM. [locTamOpruoHanbHbIN TIepro pazButus. PopMbl TOCTIMOPHOHAIBHOTO MTEPHO/IA
pa3BuTHs. Henpsimoe pa3BuTHe; MOTHBIN U HETIOTHBIA MeTaMopdo3. bruonorudeckuit cmbica pazButus ¢ meramopdo3om. [Ipsmoe
pazButue. CtapeHue.

OO01ue 3aKOHOMEPHOCTH Pa3BUTHS. BUOreHeTUUECKUI 3aKOH.



Cx01cTBO 3apoabliieii 1 SMOpHUOHAIBHAS TUBEPTeHITNs Tpu3HakoB {3akoH K. bapa). buorenernueckuii 3akon (2. ['exkens u K.
Miosnep). Pa6otsr A. H. CeBepiioBa 00 sMOpHOHATIBHOM U3MEHYUBOCTH.

m JlemMoHCTpanus TabJIHIl, WILTIOCTPUPYIOMIUX MPOIIECC MeTaMop(03a y WICHUCTOHOTHX, ITO3BOHOYHBIX (JKECTKOKPBUIBIX H
Y4enryH9aToOKphUIBIX, aM(puOuit); TaOIHII, OTPAYKAIOIIUX CXOJCTBO 3aPO/IBIIICH ITO3BOHOYHBIX KHUBOTHBIX, & TAK)KE CXEM MPEOOpa30BaAHHUS
OpPraHoOB U TKaHEH B uiioreHese.

m OcHoBHBbIE TOHATUS. MHOT0OOOpa3ue GopM U pacpOCTPaHEHHOCTH OECIONIOro pa3sMHOXKEHUs. bronornyeckoe 3HaueHne 6ecroIoro
pa3mHOkeHHs. [1o1oBOe pa3MHOXKEHHE U ero OMOJIOrHYecKoe 3HaueHue. ['ameTorenes; Meio3 U ero OMoJorndeckoe 3HaueHUe.
Omo1I0TBOpEHHUE.

m YMmenus. OObACHATH MpoLiecC MeHo3a U APYTHe dTArbl 00pa30BaHUsI MOJIOBBIX KIETOK, UCIIOJIb3YS CXEMbl U PUCYHKU U3 y4eOHUKA.
XapakTepHu30BaTh CYIIHOCTh OECIIOIOTO U TIOJIOBOTO Pa3MHOKECHHUS.

m MexnpenmMeTHsle cBsi3u. Heoprannueckas xumus. OxpaHa Ipupoabl OT BO3ASHCTBHSA OTXO0JJOB XUMUYECKIX MPOU3BOJACTB. DU3MKa.
OnekTpomMarautHoe mose. oHn3upyromnee n3aydeHue, HOHATHE O 03¢ U3ITYYCHUS H OMOJIOTHYECKOH 3aIuTe.

Paznen 3. HacjieiCTBEHHOCTh M U3MEHYUBOCTH OPraHu3MoB (20 yacoB).

Tema 3.1. 3akoHOMepHOCTH HacJie10BaHUA NPU3HAKOB (10 yacoB).

OtkpeiTre I'. MenneneM 3aKOHOMEPHOCTEHN HaclieJOBaHUs MTPU3HAKOB. [ MOpUI0IOrHYeCKuil METOT M3YUEHUS HACIIEICTBEHHOCTH.
['eHeTnyeckoe onpenesieHue noa.

['eHoTHN Kak 1eJI0CTHAs cucTeMa. BzauMoaeicTBre ajuieNbHBIX U HEAJUICJIbHBIX TEHOB B ONIPEACIICHUN TPU3HAKOB.

m /lemoHncTpauums. KapTel XxpoMocoMm dennoBeka. POgoCIOBHBIE BBIIAKOIIUXCS TPEACTABUTENICH KYIbTYPbl. XPOMOCOMHBIE AHOMAJIUN
YyesioBeKa U UX (PEHOTUITUYECKUE TIPOSIBJICHUS.

m JlaGoparopHas pabora.

Pemenne reneTnueckux 3aa4y U COCTABJIECHUE POJOCIOBHBIX.

Tema 3.2. 3aKOHOMEpPHOCTH U3MEHYUBOCTH (6 YacoB).

OcHoBHBIE (pOpMBI U3MEHYHUBOCTH. I eHOTUIIMYEeCKass U3MEHUYUBOCTD. MYTaI_II/II/I. 3HaueHue MYTaI_II/Ifl AJI1 MIPAKTUKH CCJIbCKOTO
X03scTBa U OnoTexHoaorun. KomOnHaTHBHAS N3MEHYUBOCTb. 9BOJIIOHI/IOHHOC 3HAYCHHUE KOMOMHATHBHON M3MEHUMBOCTH.



deHoTUNMUECKasl, WM MOAU(PUKAIIMOHHAS, U3MEHYMBOCTh. POJIh YCIIOBUI BHENTHEHN CPEIbI B pa3BUTHU U TIPOSBJICHUH MPU3HAKOB U
CBOMCTB.

m /lemonctparus. [Ipumeps! MoaupUKanOHHONW U3MEHYHUBOCTH.
m JlaGoparopnas pabora.
N3yuyeHne n3MEeH4YUBOCTH.

[TocTpoenue BapualimOHHOM KpUBOM (pa3Mepsl JTUCTHEB PACTEHUHN, aHTPOIIOMETPUYECKHUE TAHHBIE YUAIINXCS).
Tema 3.3. Cesexkuusi pacTeHmid, )kKHBOTHBIX U MUKPOOPraHu3MoB (4 yaca).
9

[{eHTpBI MPOUCXOXKICHUSI © MHOTO00pa3us KyJIbTYpHBIX pacTeHuil. Copt, mopoza, mraMM. MeTo/ibl CENIEKIIMU PaCTeHUN U
KUBOTHBIX. JIOCTHKEHUS M1 OCHOBHBIE HAIIPABIICHUSI COBPEMEHHOM CEJIEKIIMU. 3HAYEHUE CEIEKIMU IS PA3BUTHSI CEILCKOXO3IUCTBEHHOTO
MIPOU3BOICTBA, MEAUIIMHCKON, MUKPOOMOJIOTMYECKON U IPYTUX OTpaciiei MPOMBIIIIEHHOCTH.

m JlemoHcTpanusa. CpaBHATENBHBIA aHAIA3 TOPOJ JOMAIIHUX KUBOTHBIX U COPTOB KYJIBTYPHBIX PACTEHUN U UX AUKHUX MPEIKOB.
Komnekuuu u npenapatbl COPTOB KYJbTYPHBIX PACTEHUN, OTJIMYAOIIMXCS HAUOOJIbIIEH TII0OJOBUTOCTHIO.

m OcHoBHbIe NOHATUA. ['eH. ['eHOTHUIT Kak cucTeMa B3auMOIEICTBYIOIINX FeHOB opranu3Ma. [Ipu3Hak, cBoiicTBo, (heHoTuI. ['eneTnyeckoe
onpeJeseHue Moja y )UBOTHBIX U pacTeHuil. HacneacTBeHHas n HeHacaeACTBEHHAs! U3BMEHUMBOCTh. MyTallOHHast 1 KOMOWHATUBHAs
u3MeHYuBOCTh. Monupukanuu; HopMma peakiuu. Cenexuus; rudpuamnszanus u otoop. ['ereposuc u nonumiaonaus, ux 3nadenue. Copr,
II0pPOJ1a, IITAMM.

m YMeHus. OObACHATh MEXaHU3MbI NIEpeJaun IPU3HAKOB U CBOMCTB U3 MOKOJICHUS B MIOKOJIEHHE, a TAK)KE BOSHUKHOBEHUE OTIMYUN OT
pPOIUTENBCKUX (POPM y MTOTOMKOB. COCTaBIISITh POCTENIINE POJOCIOBHBIE U peliaTh reHeTHUeckue 3a1a4uu. [lonumars HeoOX0IMMOCTh
pa3BUTHUS TEOPETHUUECKON T€HETUKU U MPAKTUYECKOM CeNeKIUU 715 OBbIIIEHUS 3()(HEKTUBHOCTHU CEIbCKOXO3SIIICTBEHHOTO IPOU3BOACTBA U
CHIDKEHHUS ce0eCTOMMOCTH POJAOBOIbCTBHS.

m MexnpeamerHsle cBa3u. Heopranmueckas xumus. OxpaHa npupoabl OT BO3IEUCTBUSA OTXO0I0B XUMHUECKUX TPOU3BO/ICTB.
Oprannueckas xumust. CTpoeHue u GQyHKIUHA OPraHUYECKUX MOJIeKyJ: O0enku, HykienHoBbie kucnotsl (JJHK, PHK). ®uzuka.
JIMCKPETHOCTB 3JIEKTPUUECKOTO 3apsaa. OCHOBBI MOJIEKYJISIPHO-KHHETUUECKOM TeopuH. PeHTreHoBckoe nznydenue. [lonsarue o nose
U3IIy4EeHUs] 1 OUOJIOTHYECKOM 3aIIuTe.

Paznea 4. IBosonus ;kuBoro Mupa Ha 3emie (21 gac).



Tema 4.1. MHoroo0pa3sue :»KuBOro MUpa. Y pOBHM OPraHU3alMM U OCHOBHBIE CBOMCTBA ’KUBBIX OPraHU3MOB (2 yaca).

EAvHCTBO XUMHUYECKOTO COCTaBa KUBOM MaTEPHUH; OCHOBHBIE TPYIIITHl XUMUYECKUX JIEMEHTOB U MOJICKYJI, 00pa3yIoIIue )KHBOES
BemecTBo onocdeprl. Knerounoe crpoeHne opranu3MoB, Hace sironux 3emito. OOMEH BEIIECTB U CaMOPETYJIISINS B OMOTOTHIECKUX
cuctemax. CaMOBOCTIpPOM3BEICHIE; HACIICICTBEHHOCTh M M3MEHUYNBOCTh KaK OCHOBA CYITICCTBOBAHUS KUBOW MaTepuu. Poct u pa3surue.
PaznpaxxuMocTh; GopMbI M30MPATETHLHON PEAKIIMU OPTaHU3MOB Ha BHEIIHUE BO3ACHCTBHS. PUTMUYHOCTH TIPOIIECCOB KU3HEACITEILHOCTH;
OMOJIOTHYeCKHEe PUTMBI M UX 3HAYeHHE. J[MCKPETHOCTH KUBOTO BEIIESCTBA M B3aWMOOTHOIIICHUE YACTH U IEJIOT0 B OMOCHCTEMaX.
DHepro3aBUCUMOCTD KUBBIX OPTaHU3MOB; (POPMbI IOTPEOJICHUS SHEPTHUH.

[{apcTBa )KUBOW MPUPOIBI; KpaTKask XapaKTEPUCTUKA €CTECTBEHHOW CUCTEMBI KJIaCCH(UKAITUH KUBBIX OpraHU3MOB. BumoBoe
pazHooOpasue.

m J[eMOHCTpanus CXeM CTPYKTYPbI LIAPCTB KUBOU MPUPOIBI.
Tema 4.2. PazBuTHe 0M0/10TMH B ToAapBUHCKHI nepuoj (2 yaca).

Pa3BuTue 6nonoruu B J0AapBUHCKUH NEPHUO. ['0CIIOICTBO B HAyKE MPEACTABICHUN 00 «M3HAYaAIbHOM 11€J1eCO00pa3HOCT» U
HEM3MEHHOCTH KUBOM npupobl. PaboTel K. JInHHES 1O CHCTEMAaTUKE PaCTEHHH U JKUBOTHBIX. DBoymonuonHas teopus JK. b. Jlamapkal,

m JlemoHcTpanus. buorpadguu yyeHsix, BHECIIUX BKJIaJ B pa3BUTHE IBOIONMOHHBIX uael. XKusnp u nesrensHocTs XK. b. Jlamapka.
Tema 4.3. Teopus Y. /lapBuHa 0 NpoucXoxKIeHUN BUA0B IIyTEM eCTECTBEHHOT0 0TO0pa (5 4acos).

[Ipeanockuiku Bo3HuKHOBeHUs yueHus Y. JlapBuHa: qocTikeHUs B 00J1aCTH €CTECTBEHHBIX HAYK, SKCIIEAUIIMOHHBIN MaTepuai Y.
Hapsuna. Yuenue Y. JlapBuHa 00 UCKYCCTBEHHOM OTOODE.

VYuenue Y. JlapBuna o ectecTBeHHOM 0TOOpe. Bum — sneMenTapHas 3BOJIIOIMOHHAS eMuHUIA. BeeoOas nHaAnBUyambHas
M3MEHYMBOCTh U M30BITOUHAS YNCIICHHOCTh MMOTOMCTBA. boph0a 3a CyIecTBOBaHNE U €CTECTBEHHBIN 0TOOP.

m JlemoHnctpanus. buorpadus Y. Jlapsuna. Mapmipyt u koHKpeTHbIe Haxoaku Y. /lapBuHa Bo Bpems MyTemecTBUs Ha Kopadisie « buriby.




Tema 4.4. Ilpucnoco0/1eHHOCTH OPraHU3MOB K YCJIOBHSIM BHEIIHEH cpe/ibl KaK pe3yJibTAT JAeiicTBUSI eCTeCTBEHHOro 0Toopa (2
gaca).

[TpucniocoOuTeNnbHbIE 0COOEHHOCTH CTPOEHHS, OKPACKH Tella ¥ MOBEICHUS )KUBOTHBIX. 3a00Ta 0 moToMcTBe. PDU3HOIOTHUECKHE
aJanTanuy.

Tema 4.5. MuxposBoomnusi (2 yaca).

By kak reHeTHYEeCKU M30IMPOBAaHHAS CHCTEMA; PEIPOTyKTUBHAS U0 U €€ MeXaHu3Mbl. [lonmynsaironHas CTpyKTypa BUIIA;
AKOJIOTHICCKHEC U TCHETHYECKUE XapaKTePUCTUKH MOy sy, [Tomysmus — snemMeHTapHast 3BOTIONUOHHAS equHuIa. [yt u cKopocTh
BH1000pa30BaHusl; reorpaduueckoe U IKOJIOTUUECKOe BUI000pa3oBaHue.

m JleMoHCTpanus cxeM, WITIOCTPUPYIOIIUX MPOIECC reorpaduueckoro BUa000pa30BaHms; )KUBBIX PACTEHUN U )KUBOTHBIX, TepOapueB U
KOJUIEKIINH, TOKa3bIBAIOIIUX UHIMBUAYATbHYIO H3MEHYMBOCTh U PA3HOOOpa3ue COPTOB KyIbTYPHBIX PACTEHUN U MOPOJ TOMAIITHUX
KUBOTHBIX, a TAK)KE PE3YJIbTaThl IPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpejie 00OMTaHus U Pe3yJbTaThl BUI000pa30BaHMUS.

m JlabGopatopHbie U MPaKTUYECKUE PAOOTHI.

N3yuenune nprcnoco6IeHHOCTH OPraHU3MOB K CpeJie OOUTaHUS.

N3ydeHne n3MEeHIMBOCTH, KpUTEPUEB BUJIA, PE3YIHTATOB HCKYCCTBEHHOTO 0TOOpa Ha COpPTaX KYJBTYPHBIX PACTCHUIA.
Tema 4.6. Buonornyeckune mocjaeacTeus aganranuu. Makpo3soJonus (3 yaca).

['maBHBIE HaMTpaBIEHUS IBOJIIOIIMOHHOIO Mpolecca. buonornueckuii nporpecc u ouonornyeckuii perpecc (A. H. Cesepuon). [lytu
JOCTHKEHMSI OMOJIOrnYecKoro nporpecca. OCHOBHBIE 3aKOHOMEPHOCTH IBOJIIOLIMU: JUBEPIrEeHIUs, KOHBEPIeHIIMSI, TapaJUIeIn3M, IPaBUIIa
ABOJIIOIIMU TPYII OPraHU3MOB.

Pe?:y.]'IBTaTBI 3BOJIIOIINH: MHOFOO6paBI/IC BHJ0B, OpraHn4ccKasi L[€HCCOO6P8,3HOCTB, IMMOCTCIICHHOC YCIOKHCHHUC OpraHu3aluu.

m /[emMOHCTpanus NpUuMEpPOB TOMOJIOTUYHBIX U AaHAJIOTUYHBIX OPTAHOB, UX CTPOEHUS U MPOUCXO0KICHUS B OHTOT€HE3E; CXEMBI
COOTHOIIECHUSI MMyTEN MPOTrPECCUBHON OMOJIOTMYECKON IBOIIOIUN; MATEPUATIOB, XapaKTEPU3YIOIIUX NPEICTaBUTENEeH KUBOTHBIX U
pacTeHuil, BHECEHHBIX B KpacHyr0 KHUTY U HAXOISAIIMXCS IO OXPaHOM TOCyAapCTBa.

Tema 4.7. Bo3HUKHOBeHHe KM3HH HA 3eMmJie (2 yaca).



Oprannyecknii MEp Kak pe3yJIbTaT ABOIOIUN. BOZHUKHOBEHUE U PA3BUTHE KU3HH HA 3emiie. XUMUYECKUH, MPeI0NOTOTUYECKHMA
(Teopus akanemuka A. M. Onapuna), OMOJIOTrHYeCKU U COLIMATIbHBIN ATarbl Pa3BUTUS )KUBOW MaTEpPUH.

DuI0reHeTUYECKUE CBSI3HU B JKUBOU IMpHUpoOJAC, CCTCCTBCHHAsA KJ'IaCCI/I(I)I/IKaHI/ISI JKMBBIX OPTaHU3MOB.

| I[GMOHCTpaL[I/IH CXEM BO3HUKHOBCHHA OJHOKIJICTOYHBIX OYKAPUOT, MHOT'OKJICTOYHBIX OPIraHU3MOB, PAa3BUTHA HAPCTB paCTeHI/Iﬁ "
ZKHNBOTHBIX.

Tema 4.8. PazButue :ku3nu Ha 3emJie (3 yaca).

PasButre %u3HM Ha 3emile B apXEHUCKYIO U TPOTEPO30MCKYO 3pbl. IlepBbie ciienpl )xu3Hu Ha 3emie. [losBieHne BceX COBPEMEHHBIX
TUIIOB OECIIO3BOHOYHBIX KUBOTHBIX. [lepBbie Xop10BbIe. Pa3BUTHE BOJHBIX PACTEHUIA.

Pa3zButne xu3Hu Ha 3eMIIC B H&J’IGOBOI‘/JICKYI-O apy. [losiBneHue u 9BOJIIONHUA CYXOITYTHBIX paCTeHHﬁ. HaHOpOTHI/IKI/I, CCMCHHBIC
IMaIlIOpOTHUKH, I'OJIOCCMCHHBIC PACTCHHU . Bo3HUKHOBEHNE ITO3BOHOYHBIX: pLI6I>I, 3CMHOBOAHBIC, IIPCCMBIKAIOITHCCA.

Pa3zBuTtne xu3Hu Ha 3eMIiC B M6303OI‘/JICKYIO )51 K&ﬁHO?;OfICKYIO 9PHI. [losBneHue u PacipoCTpaHCHUC ITIOKPBITOCCMCHHBIX paCTeHHﬁ.
Bo3nukHoBeHUE IITUI 1 MJICKOITMTAIOIMX. [losiBnenue u Pa3BUTHUC IIPUMATOB.

[TpoucxoxaeHue uenoBeka. MecTo dyenoBeka B )uBoW npupojae. Cuctemarnieckoe moyiokeHue puaa Homo sapiens B cucreme
AKUBOTHOrO Mupa. [Ipr3Haku u CBOKCTBA YEJIOBEKA, ITO3BOJISIIOLIME OTHECTU €T0 K Pa3JIMYHBIM CUCTEMAaTUYECKUM TpyIIiaM 11apCcTBa
AKUBOTHBIX. CTaJIuM 3BOJIIOIIMYU YEJIOBEKA: IPEBHEHIIINI YEIOBEK, IPEBHUM YEIIOBEK, IEPBbIE COBPEMEHHBIE JIFOJIH.

CBoiicTBa 4yeoBeka Kak Ouosoruueckoro Buia. [lomynsaiimonHas cTpykrypa Buaa HoOmo sapiens; ueioBeueckue pachl;
pacooOpa3oBaHue; EMHCTBO MPOUCXOKICHUS pac. AHTUHAYYHAS CYITHOCTh pacu3Ma.

m JlemoHcTparus penpoaykiuii kaptul 3. bypuana, orpaxaronux Gayny u Guiopy pazaudHbIX 3p U IEPUOJIOB; CXEM Pa3BUTHUS IIAPCTB
YKABOM ITPUPOBI; OKAMEHEIIOCTEN, OTIIEYATKOB PACTEHUH B IPEBHUX MOpoAax. MoAEIn CKEIETOB YEIIOBEKA U TO3BOHOYHBIX )KMBOTHBIX.

| OcuoBubie nousaTus. buonorus. XKuzab. OCHOBHBIC OTIMUHUS KUBBIX OPTAHU3MOB OT 0OBEKTOB HEKMBOU MPUPOJIBI. Y POBHU
opraHuzanuu xuBoi Matepuu. OOBEKTHI U METOJIbI H3ydeHUs B Onooruu. MHOrooOpasue ®UBOTO MUpa. DBOIOIUS. By, momysius; ux
kputepun. bopp0a 3a cymecrBoBanue. EctecTBeHHBIN 0TOOP Kak pe3yabTaT O0phOBI 3a CYIIECTBOBAHUE B KOHKPETHBIX YCIOBUSX CPEIIbI
oOutanud. «BonHsl ku3HW». Makpoa3postonus. buosornueckuii nporpecc u ouonorndeckuii perpecc. Iyt noctmkenus: OM0I0rH4eCcKOro



nporpecca; apoMop(o3bl, HAM0AAANTAMY, 001as aereHepanus. Teopus akagemuka A. M. OnapuHa o MpoUCX0KIEHUH KU3HU Ha 3eMIIe.
Pa3BuTHe )KUBOTHBIX U PACTEHUH B pa3IMUHbIC IIEPUO/IbI CyIlecTBOBaHUA 3emiid. [locTeneHHOe yCcaoKHEHUE OpraHnu3aluy U
IPUCIIOCOOJIEHNE K YCIOBUSAM CPE/Ibl AKUBBIX OPIraHU3MOB B Ipoliecce 3BoJroluu. [Iporcxoxaenue yenoseka. [IBuxKyIe cuibl
aHTpornoreHesa. Poib Tpya B mponecce npeBpaiieHust 00e3bsHbI B ueaoBeka. UemoBedeckue pacsl, UX eAMHCTBO. Kputnka pacusma.

m YMmenus. OOBSICHATH C MAaTCPpUATTUCTHICCKUX HOBI/IHI/Iﬁ IMpoLCcCC BOSBHUKHOBCHU:A JKU3HU Ha 3emMiie KaKk €CTECTBEHHOE COOBITHE B OCIIn
OBOJIFOIMOHHBIX HpCO6p&30BaHI/Iﬁ MaTCpUuu B LICTIOM.

OOBSICHATH OCHOBHBIC CBOMCTBA KHUBBIX OpraHu3mMoB, B TOM YHCJIC ITPOLCCCHI MCT&6OJII/I3M3, CaMOpPCTryJLIIUIO, IIOHATHUC T'OMCOCTAa3a
KaK pC3yJIbTaT 3BOJIOINH JKUBOU MaTCpHUu.

Hcnonb30BaTh TEKCT YUeOHUKA U APYTUX YUEOHBIX MOCOOUM JjIsi COCTaBIIEHUsI TaOJINII, OTPaXKAIOIIUX ATANbl Pa3BUTHUS KU3HU Ha
3emiie, CTaHOBJICHUS YesioBeKa. Mcrnoab30BaTh TEKCT yueOHMKA 111 pabOThI C HATYpaJIbHBIMU 00beKTaMu. JlaBaTh apryMeHTHPOBAHHYIO
KPUTHKY pacu3ma.

n Mexnpenmetnsle cBsi3u. Heoprannueckas xumust. Kucnopon, Bonopoa, yriaepos, a3oT, cepa, pochop u apyrue 3;1eMeHTh
nepuoanveckon cucremsl [l. 1. MeHneneeBa, nX OCHOBHbIE cBoMcTBa. Oprannyeckas XuMusa. OCHOBHBIE TPyl OPraHUYECKUX
coenquHeHni. Puznka. MoHusupyromiee u3iyuyeHne; NOHATHE O 03¢ U3JIyYeHUs U OMOIornueckon 3ammre. ActpoHoMus. Opranuzanus
MIaHeTHbIX cucteM. ColIHeUHasi cucTeMa; ee cTpykrypa. Mecro nanetsl 3emitst B Conmneunolt cucreme. Mcropus. Kynbrypa 3anannoi
EBponsl konna XV — nepsoit nosnioBuHbl XVII B. KynbTypa nepeoro nepuosia HoBoil uctopuu. Bennkue reorpaguyeckue OTKPbITHS.
DOxoHoMuueckas reorpadus 3apyoexxHbix cTpad. Hacenenue mupa. I'eorpadusa nacenenus mupa. Gusndeckas reorpadus. Ucrtopus
KOHTHUHEHTOB.

Pa3znen 5. B3aumooTHOIeHus1 opranu3Ma u cpeabl. OCHOBBI 3K0J10THH (5 4acoB).

Tema 5.1. Buocdepa, ee crpykrypa n ¢pyHkmuu (3 yaca).



buocdepa — xuBas obonouka mnaneTsl. CTpykTypa 6nochepsl. KomnonenTsl 6uocdepsi: )KMBo€ BEIIECTBO, BUIOBOM COCTAB,
pa3HooOpasue 1 BKJIaa B buomaccy; OnokocHoe U kocHoe BemecTBo 6rocdeps! (b. . Bepnaackuit). KpyroBopoT BemecTs B pUpo/Ie.
EctecTBenHble cooOIIecTBa JKUBBIX OpraHu3MoB. bruoreoieno3sl. KoMIoHEHTHI GMOT€0II€HO30B: MPOYLIEHTHl, KOHCYMEHTBI, peAYLICHTHI.
buomneno3sl: BU0oBOE pazHooOpasue, INOTHOCTH MOMYJISALUH, OoMacca.

Abuortnyeckue gpakTopsl cpeabl. Poiab TeMnepaTypsl, OCBEILIEHHOCTH, BIaKHOCTU U IPYTUX (PAKTOPOB B KU3HEAEATEIBHOCTH
coo01ecTB. IHTEHCHBHOCTH ieHcTBUS (DaKTOpa cpeibl; orpaHnyuBaronnil paxrop. B3aumonelicteue (pakTopoB Cpeibl, IpeIeibl
BBIHOCJIMBOCTHU. buotnueckue gpakropsl cpeabl. Llenu u cetn nutaHus. DKOJIOrMUECKUE MMPAMUIBL: Yucel, OuoMaccsl, sHeprun. CmeHa
OuoieHo30B. [IpuurHbl CMEHBI OMOLIEHO30B; POPMUPOBAHUE HOBBIX COOOIIECTB.

qDOpMBI B3aMMOOTHOIICHUI MCXKOY OpraHu3mMamMu. ITo3uTHBHEIE OTHOIICHHUS — CUMOMO3: MYTYyaJIUu3M, KOOIICpaluAa, KOMMCHCAJIN3M.
AHTHOMOTHYECKHE OTHOIICHHUS: XUHOIHUYCCTBO, I1apa3uTU3M, KOHKYPCHIIMA. HCP'ITpaJIBHLIG OTHOLICHUSA — HeﬁTpaJIHBM.

m JleMOHCTpaIus: a) CXeM, HIUTIOCTPUPYIONIUX CTPYKTYPY OHOC(ephl U XapaKTePU3YIOLINX OTACIbHBIC €€ COCTABHBIC YaCTH, TAOJIHII
BUJIOBOTO COCTaBa M pa3HOOOpa3usl )KUBBIX OPraHU3MOB OMOC(hEpHI; CXEM KPyrOBOPOTa BEILIECTB B MPUPO/IE; 0) KapT, OTPAXKAIOIINUX
r€0JIOTHYECKYIO UICTOPUIO MAaTEPUKOB; PACIIPOCTPAHEHHOCTH OCHOBHBIX OMOMOB CyIIId; B) 1naduiabMoB U kuHoduiibma «buochepar; r)
MPUMEPOB CUMOMO3a IPEACTAaBUTEIICH PA3IMUHBIX [[APCTB KUBOU MPUPOIBI.

Tema 5.2. buocdepa u yesioBek (2 yaca).
[Ipuponanbie pecypchl U UX UCIIOIb30BaHUE.

AHTpoOTOreHHbIe (PaKTOPhI BO3EHCTBUS Ha OMOIICHO3BI (POJIh YeJIOBEKA B IPUPO/IE); MOCTIEACTBUS XO35MCTBEHHOMN NESITEILHOCTH
yenoBeka. [Ipo6iieMbl panoHaTEHOTO IPUPOAOTIONH30BAHNS, OXPAHBI PUPOIBI: 3aIIUTa OT 3arpsA3HEHHM, COXpPAaHEHHE dTAJIOHOB U TIa-
MSATHHUKOB TIPUPOJIbI, OOECIIEeYeHUE TPUPOTHBIMU PECYPCAMU HACETICHUS TUTAHETHI.

m JIeMOHCTpanus KapT 3al0BEAHBIX TEPPUTOPHM HAILICH CTPaHBI.
m OcHoBHble noHsATUs. buocdepa. buomacca 3emnu. buonornyeckas npoaykTuBHOCTH. JKrBOe BemiecTBo U ero pyHkuuu. buonornyeckuit

KpYroBOPOT BEILECTB B Mpupoje. DKonorus. Buemnss cpena. Dxonornyeckue pakTopbl. AOMoTHYecKre, OMOTHYECKHUE U aHTPOTIOTCHHbIE
(aKkTOphl. DKOJIOTMUECKUE CUCTEMBI: OMOTE01EH03, OMOLIEHO3, arpoleH03. [IpoaylieHThl, KOHCYMEHTHI, peayleHTbl. CaMoperysius,
cMeHa OMOLIEHO30B U BOCCTaHOBJIEHUE OUO1IeH030B. Bo3nelicTBue uenoBeka Ha 6nocdepy. OxpaHa npupoabl; OMOIOrHUEeCKUil 1



COHH&HBHLIﬁ CMBICJI COXpaHCHUS BUJOBOTO pa3Hoo6pa3H$1 6I/IOHCH030B. PaLII/IOHaJIBHOG MMPpUPOJAO0II0JIBb30BaAHUC,; HCUCUYCPITACMBIC U
HCUCPITACMBIC PCCYPCHI. 33.HOB€I[HHKI/I, 3aKA3HUKHU, ITaPKHU. KpaCHa}I KHMTa. buonuka.

| YMenusi. BoisIBASTh NPU3HAKY TPUCTIOCOOJIEHHOCTH BUAOB K COBMECTHOMY CYIIIECTBOBAHUIO B SKOJOTMYECKUX CUCTEMAaX.
AHanu3upoBaTh BUAOBOI cOCTaB OMOIEHO30B. BhiienaTs oTienbHble (HOPMBI B3aUMOOTHOIIICHUI B OMOIIEH03aX; XapaKTepU30BaTh
MUIIEBbIE CETU B KOHKPETHBIX YCIOBUSAX OOUTAHUS.

HpI/IMeHHTB Ha IMPAKTHUKEC CBCACHUS 00 DKOJIOTMYECKUX 3aKOHOMCPHOCTAX B IIPOMBINIJICHHOCTH U CCJIbCKOM XO3SHCTBE JJIA
HpaBHHBHOﬁ opraHuisalnuu JICCOBOACTBA, pI)I60BOI[CTBa U T. O., a TAKIXKC IJIA pCHICHUS BCCI'O KOMILIICKCA 3a1d9 OXpPaHbI Opr}KaIOHICﬁ Cpcabl
" paliliOHAJIBHOI'O IIPUPOAOIIOJIb30BAHUA.

m MexnpenmeTHsie cBsi3u. Heopranudeckas xumusi. Kucnopon, cepa, a3ot, hocdop, yriaepoa, ux XxuMmuueckue ceorictra. Oxpana
MIPUPOIBI OT BO3ACHCTBUS OTXOJ0B XUMUUYECKHUX MTpou3BoACTB. Gusnyeckas reorpadus. Kimumar 3emin, kiuMaTudeckasi 30HAIbHOCTb.
®usuka. [lonsarue o 103€ U3ydeHUs: U OMOJOTUYECKOM 3alluTe.

Pe3epBHOe BpeMsl /1Jisl MOBTOpPeHHs Kypca 9 kiacca — 6 4acos.



I[Inanupyemble pe3yabTaThl H3yUeHHUs] y4eOHOr0 MpeaMeTa, Kypca.
B pe3yJIbTaTe U3y4YeHUs MpeaMeTa yyanmecs 9 KI1accoB H0MKHbBI 3HATH/IOHUMATh:

0COOEHHOCTH KU3HU KaK (JOPMBI CYIIIECTBOBAHHS MaTEPHH;

poJib GUBNYECKUX U XUMHUYECKUX MPOIIECCOB B )KUBBIX CHCTEMaX Pa3IMYHOTO HEPAPXUIECKOTO YPOBHS OpraHU3aIiH;
(byHIaMeHTaIbHbIE TOHATUS OMOJIOTUH;

CYLIHOCTb IIPOLIECCOB OOMEHA BEILIECTB, OHTOTEHE3a, HACIEACTBEHHOCTH U N3MEHUNBOCTH;

OCHOBHBIE TEOPUU OUOJIOTHH: KIIETOUHYI0, XPOMOCOMHYIO TEOPHIO HACIEACTBEHHOCTH, SBOJIIOLIMOHHYIO, aHTPOIIOT€HE3a;
COOTHOLIEHHE COIIMAILHOTO U OMOJIOTUYECKOTO B 3BOJIIOIIMM YEJIOBEKA;

OCHOBHBIE 00JIaCTH MPUMEHEHUS OMOJOTMYECKHX 3HAHUM B MPAKTHUKE CEIBCKOTO X034UCTBa, B psAJie OTpaciei
MIPOMBIIIJIEHHOCTH, IIPU OXPaHe OKPY>KAIOILEN CPpebl U 3J0POBbS UETIOBEKA;

B pe3yJIbTaTe U3YUYCHUS MPEeaMETa yyanmecs 9 KI1accoB JOIKHbBI yMeTh:

MOJIB30BATHCS 3HAHUEM OOIIECOMOIOTHYECKUX 3aKOHOMEPHOCTEH 711 OOBSICHEHUS ¢ MaTEPUATHUCTHICCKUX ITO3HUITMA BOIIPOCOB
MIPOUCXOXKJICHUS U PA3BUTHS )KU3HU Ha 3eMJIe, a TAKKE Pa3IMUHBIX TPYIII PACTCHH, )KUBOTHBIX, B TOM YHCIIC U YEJIOBEKA,
JaBaTh apryMEHTUPOBAHHYIO OIICHKY HOBOW MH(OpMAIUU IO OMOJIOTHYECKUM BOIIPOCAM;

paboTaTh ¢ MUKPOCKOIIOM M M3TOTOBJISTH IPOCTEUIITNE TIPETIapaThl 711 MUKPOCKOMTUYECKUX UCCIIECIOBAHU;

peniaTh reHeTUYECKUE 3a/1a4d, COCTABIISITh POJOCIOBHBIC, CTPOUTh BApUAIIMOHHBIE KPUBBIE HA PACTUTEIILHOM U dKUBOTHOM
Marepuaie;

paboTath ¢ yueOHOM 1 HAYYHO-TIOMYJIIPHOM JINTEPaTypOil, COCTABIATH IJIaH, KOHCTIEKT, pedepar;

BJIQJICTh SI3BIKOM IIPEIMETA.



Kpurepuu oneHuBaHmusi.

OTMeTKa «5» CTAaBUTCS, €CJIM YYCHUK:

JIOTUYHO M3J1araeT OCHOBHBIE MOJIOKEHUS YYEOHOT0 MaTepuraa, MpU3HaKu OMOJIOTHYECKUX O0BEKTOB, MMPOLIECCOB U SIBICHUH,
PACKpBIBAET UX CYLIHOCTh U B3aUMOCBS3b;

KOHKPETU3UPYET TEOPETUUECKUE MOJIOKEHHS PUMEPAMU, HAYYHBIMU (DaKTaMu;

JE€MOHCTPUPYET BIIaJICHUE YMEHUSIMH 0000111aTh, aHAJIM3UPOBATh, CPABHUBATH OMOJIOTHYECKUE OOBEKTHI U MPOLIECCH U HA
OCHOBE 3TOT'O JIEJIA€T BHIBOJbL;

JEMOHCTPUPYET 3HAHUS O MPU3HAKAX OUOJIOTrHYECKUX O0BEKTOB (KJIETOK, OPraHOB, CHCTEM OPraHOB M OPraHU3MOB PAaCTEHUH,
KUBOTHBIX, TPUOOB, SKOCUCTEM); O CYHTHOCTH OMOJIOTHYECKUX MPOIECCOB (0OOMEH BEIIECTB, TPAHCIIOPT BEIIECTB, POCT,
pa3BUTHE, PA3MHOXKEHHE, PA3APAKUMOCTB);

JE€MOHCTPUPYET YMEHHUSI: OOBSICHATH POJIb PA3IMYHBIX OPTaHU3MOB B IIPUPO/JIE, UX B3aUMOCBS3b, HEOOXOJUMOCTD 3aIUTHI
OKpY>KaloIllel cpelibl; pacro3HaBaTh U OMMCHIBATh Ha KUBBIX 00BEKTaxX M TaOJIMLAX: OPTraHbl IBETKOBOI'O PACTEHUS, OPTaHbl U
CUCTEMbI OPTaHOB KMBOTHBIX, BBISBIISITH TUIl B3aUMOJICUCTBUS PA3HBIX BUJIOB B 9KOCUCTEME, COCTABIISITh LTI MUTAHUS;

HE J0MYyCKAET OMOJIOTMYECKUX OIIMOOK U HETOYHOCTEH.

OT1merka «4» CTAaBUTCH, €CJIH YYCHHK:

HE MOJHOCTBIO PACKPBIBAET TEOPETUUECKHUE MOJIOKEHUSA U HEJOCTATOYHO IHUPOKO UX WILTIOCTPUPYET MPUMEPAMU, IPUBOJUT
HE BCE AJIEMEHTHI CPAaBHEHUS OOBEKTOB U SIBJICHUI, TIOMYyCKAaeT OMOJOTMYECKUE HETOUHOCTH, HErpyOble OMOJIOTUYECKUE
OIINOKU;

J€MOHCTPUPYET OCBOCHUE BbIIIEHA3BAHHBIX 3HAHWUM, JOMYCTUB MIPH 3TOM HE3HAUUTENIbHbIE OMOJIOTHYECKHE TOTPEIIHOCTH U
HETOYHOCTH, HEIOCTATOYHO YETKO BJIaJIEET YMEHUSIMHU Paclio3HaBaTh, YCTAaHABIMBATh B3aUMOCBSI3HU, AaHAJTM3UPOBATh OOBEKTHI,
IIPOLIECCHI, SIBJICHUS.

JOITyCKAeT He3HAUUTEIbHbIE OMOJIOTMYECKHUE MOTPEIIHOCTH U HETOYHOCTH, HEIOCTATOYHO YETKO AEMOHCTPUPYET BiIaJIeHUE
YMEHUSMHU MPUMEHATD MOTYUYEHHBIE 3HAHUS ISl OOBSICHEHUS KUZHEIEATEIbHOCTH U3yUYE€HHbBIX OPTaHU3MOB.

OT1meTrka «3» CTaBUTCH, €CJIH YYCHHK:

HMCET HCIIOJIHBIC @parMeHTaprIe 3HaHUSA 00 OCHOBHBIX IIPpHU3HAKaXx >XHUBOI'O, IIPOABJIAIOIINXCA HAa BCEX YPOBHAX



OopraHu3alu, 00 0COOEHHOCTSX CTPOCHUS U KU3HEACATEIbHOCTH PACTEHUM U )KUBOTHBIX, HEBEPHO TPAKTyeT OMOJIOTHYECKHUE
MOHATHS, HE PACKPBIBAECT CYIIIHOCTH MPOLIECCOB U SIBICHUH, JEIaET HENPaBUIbHBIE BBIBOJIbI, TOMYCKAET UCKAKECHUS B
YCTAHOBJICHUM IPUYUHBI U CIICJICTBUS SIBIICHUS,

® KMEET OTPHIBOYHBIE 3HAHUS 00 IKOJIOTHYECKHUX (PaKTOpax, SIKOCUCTEMAX, HEBEPHO PACKPBIBACT CYITHOCTh OMOJIOTHYECKUX
MPOLIECCOB U ABJICHUM, HE B MOJHOW MEPE OBJIAJICBACT YMEHUSAMU ONPENECIATH, ONMCHIBATH, PACIIO3HABAThH, AaHAIN3UPOBATh
OOBEKTHI U SIBIICHUS,
OTMeTKa «2) CTABUTCS, €CJIH YYCHUK:

e JOoMycKaeT rpyObie OMOIOrnYecKre OMUOKH, MPUBOAUT OTPHIBOYHBIE CBEICHHUS, IPUMEPHI, HE UMEIOIINE OTHOLIEHUS K
KOHKPETHU3AIUU TEOPETUUECKUX TOJOKEHHUM, WIIA OTBET IOJHOCTBIO OTCYTCTBYET;

e JOoMycKaeT rpyObie OMOJIOrn4eckrue OMmMMuOKN, HE IEMOHCTPUPYET BIIaJICHUE 00111ey4eOHBIMU U IPAKTUYECKUMH YMEHUSMH U
HaBbIKaMU, HE CIIOCOOEH (POPMYIMPOBATH OTBETHI HA HABOJSAILUE BOIIPOCHI YUUTEIIS;

e y3Jaraer JIMIIb OTAENIbHbIE 3JIEMEHTHI 3HAaHU, HE CBA3aHHbBIE MKy CO00H, 1omycKaeT rpyObie OMOIOrnYecKue OIIMOKY, HE
MOKET MPUMEHUTH MOTYUYEHHbIE 3HaHUSI 00 OpraHru3Me Ye0BEKa B MPAKTUYECKOU JeATEIbHOCTH U MOBCETHEBHOM KU3HU.

OnucaHue y4e0HO-MeTOAMYECKOT0 H MATEPHAJIHLHO-TEXHHYECKOT0 00ecredyeHusl y4eOHOro mpoiuecca.

VYuebnuk: C.I''MamonToB, B.b.3axapos, H.11.Conun. buonorus. O6mue 3akoHOMEepHOCTH. 9 KiI.: Yueb. 11 olmieodpa3oBar.
yupexaeHuit. — M.: llpoda, 2016.

[Iporpamma ocHoBHOrO 001Iero 0bpazoBanus mo O6wonoruu aBTopoB H.M. Conuna, 3axapos B. b. // [Iporpamma ocHOBHOTO
obmero oobpaszoBanus. buonorus. 5- 9 kaccel. Konnentpuaeckuit kype - M.: Jlpoda, 2013.- 382 ¢

Cnpasounuk «I'otoBumcs k EI'D. Bepcus 2.0» (u3gatensctBo «lIpocsemienne-MEJINAY);

- Enunas xosekius mudpoBbix oOpasoBatenbHbIX pecypcoB http://school-collection.edu.ru;
- denepanbHbIi IEHTP HHPOPMAITMOHHO-00pa3oBaTeIbHbIX pecypcoB (PIIMOP) http://fcior.edu.ru;
- T'azera «buonorus» u3garensckoro goma Ilepsoe centsiops http://bio.1september.ru;


http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/19/p/page.html
http://bio.1september.ru/

OtkpeiThiil kKosutek: buonorust http://college.ru/biologiya;

Bes 6uomorus  http://www.sbio.info;

['ocynmapcrBennbiii JlapBuHoBCcKuil Mmy3eit http://www.darwin.museum.ru;
AnaTomus yelloBeKa B WiLTocTpaiusax http://www.anatomus.ru;
XKusotnsie http://www.theanimalworld.ru;

AHatoMus yenoBeka — ataac http://www.anatomcom.ru;

Bcepoccuiickas onumMIiiraa mkoiabHUKOB http://rosolymp.ru;

Panu moneit, paau xxuBoTHBIX http://www.floranimal.ru.

e MarepuanbHo-TexHUUecKkass 0Oa3a ueHTpa «Touka pocta» BrIOYaeT B cebOs 1udpoBbie J1abopaTopuu, HAOOPHI
KJIACCUYECKOr0 OOOpYJOBAaHUS JJs TNPOBEJICHHUS OHOJOrMYECKOro MpPaKTHKyMa, B TOM YHCJIE€ C HCIOJIb30BaHUEM
MHUKPOCKOIIOB.


http://college.ru/biologiya
http://www.sbio.info/
http://www.darwin.museum.ru/
http://www.anatomus.ru/
http://www.theanimalworld.ru/
http://www.anatomcom.ru/
http://rosolymp.ru/
http://www.floranimal.ru/

KanennapHo-temaTn4yeckoe nJiaHMpPoOBaHue HA yueOHbIil roa: 2021/2022

Neni/mm HMara Tema ypoka JlomauHee 3a1aHue

BBenenune - 1 g

1. 3.09 [Ipeamer u 3amgauu kypca "buonorus.O0ume 3akoHOMepHOCTH". C.7-11 yueOHuk

Pazges 1: CTpyKTypHasi OpraHu3anus ;KUBbIX OPraHu3MoB. - 10 u

2. 5.09 Heopranuueckue BemecTa,BX04IIHE B COCTaB KIETKHU. C.14-17 yuyebnuk,m.1
3. 10.09 Oprannyeckue BEIIECTBA ,BXOAIINE B COCTAB KIICTKH. C.17-22 y4ueOHuK, 1.2
4, 12.09 [Tnactuueckuii 0OMeH . C.23-24 yuyeOHUK, 1.3
5. 17.09 buocunTes 6enka. C.24-27 y4eOnuK,m.3
6. 19.09 DOHepreTuuecKkuii 0OMeH. C.27-31 y4yebnuk,n.4
7. 24.09 [IpoxapruoTnueckas KJeTka. C.32-34 yyeOHuUK,11.5
8. 26.09 Dykapuotnueckas kieTka . [{uromnazma. C.35-42 y4eOnuK, 1.6
Q. 1.10 DykapuoTtnueckas KieTka . SAapo. C.42-48 yueOnuk,n.7

10. 3.10 JleneHue KJIEeTOK. C.48-51 yueOHuK, 1.8




11. 8.10 Kinerounas teopust cTpoeHUs OPraHu3MOB. C.51-53 yuyebnuk,n.9
Paznen 2: Pa3MHOXKeHHe U HHAUBHUYAJIbHOE PA3BUTHE OPTraHU3MOB. - S 4
12. 10.10 becnonoe pa3MHOKEHHE. C.56-59 yuebnuk,n.10
13. 15.10 [TonoBoe pazMHoxeHHe . Pa3BuTHE MOIOBBIX KIETOK. C.60-65 yuyeonux,m.11
14, 17.10 OMOpHOHAIBHBIN TIEPUO] PA3BUTHA. C.66-71 yueOnuk,m.12
15. 22.10 [TocTaMOpHOHANBHBIN IEPUOJT PA3BUTHSL. C.71-75 y4yebnuk,m.13
16. 24.10 OO61ue 3aKOHOMEPHOCTH Pa3BUTHS . bOreHeTUUeCKuii 3aK0H. I1.13 yueOHux
Pa3znen 3: HaciiencTBeHHOCTh U M3MEHYMBOCTH OPTraHU3MOB. - 20 4
17. 29.10 OCHOBHBIE MOHSITUSI TECHETUKHU. C.78-80 yueonuk,m. 14
18. 31.10 ['uGpugonoruueckuii METO ] M3y4CHHS HAClIeIOBaHUS TPU3HAKOB C.80-81 yyebnuk,m.15
I"'Mennens .
19. 7.11 3akonsl MeHpens . C.82-85 yuebnuk,m.16
20. 12.11 3akoHbl MeHnemns(poaomKeHue). C.85-87 yuebnuk,m.17
21. 14.11 3akonbl Menaens(nponomxenue) JL.p. C.88-93 yuyeOnuk,m.18




22. 19.11 CoenyieHHOE HacjeJOBaHUE TCHOB. C.93-95 yuebnuk,m. 19

23. 21.11 I'eneruka noua. C.96-99 yuebnuk,mn.20

24. 26.11 HacnenoBanue npu3HaKkoB, CLIETIJICHHBIX C MTOJIOM. C.96-99 yuebnuk,m.20

25. 28.11 B3aumoneiicTBre reHoB. I1.20 yueOHux

26. 3.12 B3auMoeiicTBrE TEHOB. I1.20 yueGHuK

27. 5.12 HacnencrBenHas (reHOTUIIMYECKAs) U3MEHYUBOCTb. C.100-105 yuyeOHnuk,m.21

28. 10.12 Hacnencreennas (reHoTUNIMYECcKasi) “3MEHYMBOCTb. C.100-105 yuebHnuk,m.21

29. 12.12 deHOoTUITNYECKast U3MEHYHUBOCTD . C.105-108 yueOHuk,m.22

30. 17.12 deHoTunuuecKas U3MEHYHUBOCTb . C.105-108 yuebnuk,m.22

31. 19.12 ®eHoTUnUUecKass n3MeHYnBOCTh. JI.p. «IlocTpoeHne BapralimoHHOM C.105-108 yuebnuk,m.22
KPUBON».

32. 24.12 deHoTUNMYECcKass M3MeHYHUBOCTh. JI.p. «IlocTpoenre BapualimoHHOM C.105-108 yuebHuk,m.22
KPUBOIN».

33. 26.12 [leHTpBI MHOTOOOPA3MS U IPOUCXOKICHUS KYIbTYPHBIX PACTCHUI C.109-111 yuebnuk,m.23

H.N.BaBuiosa.




34. 14.01 MeToabl CeNEKIINU PACTEHUM 1 )KUBOTHBIX. C.111-115 yue6nuk,n.24

35. 16.01 MeToabl ceneKuuu pacTeHU U )KUBOTHBIX. C.111-115 yuebnuk,n.24

36. 21.01 Cenexkunst MUKpOOPTaHU3MOB. C.116-119 yuebHuk,m.25
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37. 23.01 OCHOBHBIE CBOMCTBA KHUBBIX OPTaHU3MOB. BelyuuTh 3anucu B TeTpaau

38. 28.01 MHoroo6pasue KUBBIX OPraHU3MOB. C.122-124 y4uebnuk,m.26

39. 30.01 Pa3BuTHe OuosIOruu B JOAapBUHCKUHN TIEPHOI. C.122 yueOGHuk

40. 4.02 OpomonnonHas Teopus JK.b.Jlomapxka. C.125-127 yueOuuk,n.27

41. 6.02 Hayunble u conmanbHble TPEANOCHUIKH BO3HUKHOBEHHS TEOPUH C.128-131 yueOHuk,m.28

Y./lapBuna.

42. 11.02 VYuenue /lapBrHa 00 HCKYCCTBEHHOM OTOODE. C.131-135 yueOnuk,n.29

43. 13.02 VYuenue /lapBrHa 0 €CTECTBEHHOM OTOOpE. C.135-141yueOHnuk,n.30
C.141-147 yuyebnuk,n.31,32

44. 18.02 DopMBI €CTECTBEHHOTO 0TOOpA. C.148-153 yuebnuk,m.33

45. 20.02 @DOpMBbI €CTECTBEHHOTO 0TOOPA. . C.154-164 yuebnuk,mn.34,35




46 25.02 [IpucnocoOuTenbHbIe 0COOCHHOCTH CTPOEHUS, OKpacku Tena u noseaeHus | C.166-179 yuebnuk,n.36,37
KUBOTHBIX. JI/p.
47. 27.02 DH3MOTOTUYECKHUE aJIallTallid OPTraHU3MOB. C.180-183 yueOHuk,m.38
48. 4.03 MukposBomonus. Bun, ero kpurepuu u cTpykrypa. "M3yuenue C.141-143 yuebnuk,m.31
M3MEHYMBOCTH KPUTEPHUEB BUA, HA COPTaX KyJIbTypHBIX pacTteHuid" JI/p.
49, 6.03 DBOJIONMOHHAS POJTb MyTAITHH. C.144-148 yuebnuk,m.32
50. 11.03 buonornueckue nociaeaCcTBUS aganTauv. Makpo3BOIIOIUSL. C.154-164 yue6nuk,n.34,35
51. 13.03 OO61re 3aKOHOMEPHOCTH OMOJIOTHYECKON IBOJIOIUH. [TonroTOBUTH MpPE3EHTAIINIO
52. 18.03 Oo6o0maroiuii ypok mo Teme" IBOIIOIuS KUBOTO MUpa Ha 3emie". BrinonHuts TECT
53. 20.03 CoBpeMeHHbIE NPEICTaBIEHUs O BOBHUKHOBEHUH KU3HU Ha 3eMJIe. C.184-186 yuebHuk,m.39
54. 25.03 HauanbHble 3Tanbl pa3BUTUS KU3HU HA 3EMIIE. C.187-191 yuebnuk,mn.40
55. 27.03 XKur3Hb B apXEHCKYIO M POTEPO30MCKYIO 3pbl. JKN3HB B ANE0301MCKYIO C.192-193 yuebnuk,n.41
apy.
C.195-202 yuebuuk,mn.42
56. 8.04 Ku3Hb B ME3030MCKYIO M KAWHO30MCKYIO APHI. C.203-208 yuebHuk,m.43,44
S7. 10.04 [IpoucxoxieHne 4enoBeKa. C.209-215 yuebHuk,m.45
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58. 15.04 CrtpykTypa 6mocdepsl. Kpyroopot BeriecTB B ipupoe. Mcropus C.220-231 yuebHnuk,m.46-48
(dopMupoBaHUs COOOIIECTB KUBBIX OPTAaHU3MOB.
59. 17.04 AbGuotnueckue GpakTopsl cpeabl. buotnueckue GakTopsl Cpebl. C.234-249 yuebnuk,n.50-52
MHoroo0pasue u CTpyKTypa OuOIIEHO30B.
60. 22.04 buotnueckue gaxropsl cpenpl. BzanmooTHomenus mexay oprauusmamu | C.250-270 yyeOHuK,11.53
JLp. «CocraBneHue CXeM Mepenadyu BEIIECTB U SHEPTUN.
61. 24.04 [TocnencTBus X035UCTBEHHOM JAEATEILHOCTH YeloBeKa Jist okpyxatomiein | C.273-285 yueoHuk,m.54-55
cpenpl JI.p. «AHaNIU3 U OLIEHKA MOCIEICTBUN ESITEIbHOCTH YEIOBEKA B
HKOCUCTEMAX.
62. 29.04 OxpaHa npupobsl U OCHOBBI PATMOHAIBHOTO MIPUPOJONOIB30BAHHUS. C.285-288 yuebHuK,m.56
Pe3epBHOe BpeMs /151 IOBTOPeHHs Kypca 9 Kiacca — 64.
63. 1.05 CrtpyKTypHasi opraHu3aius KUBbIX oprann3MoB. [loBTopenue. BrImomHUTE TECT 10 BOMIpocamM
pazzena.
64. 6.05 Pa3zMHOXeHNE 1 MTHAMBUYyaIbHOE Pa3BUTHE OpraHn3MoB. [loBTOpeHuE. BrimosHuTh TECT IO BOIpocam
paszzena.
65. 8.05 HacneacTBeHHOCTh M ©I3MEHYMBOCTH Opranu3MoB. [loBTopenue. BrInonHUTh TECT 1O BOIpOocaM

pazzena.




66. 13.05 DBouronMA )XUBOro Mupa Ha 3emie. [loBropenue. BrinosHUTH TECT IO BOMpOcam
pasznena.

67. 15.05 B3aumMooTtHomeHust opranusma u cpeibl. OcHOBBI 3koJoruu. [ToBTOpeHue. | BhIMOIHUTE TECT MO BOIIpocam
pasznena.

68. 20.05 [TonBeneHre UTOTOB.




JIMCT KOPPEKTUPOBKHU Y4eOHOM MPOrpaMMbl.

Ne ypoka

Tema ypoka

IIpuynHa U3MEeHEHUH B IPorpamMme

Cnocod KOppeKTHPOBKH
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