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HOACHUTEJIbHAA 3AIIUCKA

Pabouas nporpamma no 6uonoruu ans 9 kiaacca OCHOBHOI 00111e00pa30BaTENbHOI LKOIbI
COCTAaBJICHA U PEAJU3YETCsl HA OCHOBE CIEAYIONX TOKYMEHTOB!

1. 3akoH MMHMCTepCTBa obpaszopanus u Hayku Poccuiickoi denepaunu or 26.12.2012r.
Ne273-D3 «O6 obpazosanuu B Pocecuiickoi Menepaunny;

2. depepanbHbli rocy1apcTBEHHBIH 00pa30BaTebHBINA CTAHAAPT OCHOBHOTO 00LIero
oOpasopaHus (3apeructpupoBad B MuHtocte P@ 01.02.2011 Ne19644);,

3. TIporpammel ais obuieobpasoBaTenbHBIX yUpekaeHu. buomorus.5-11 kmaccsr.-

M., Apoda,2019;

4. denepanbHblii nepeueHb yueOHUKOB, PEKOMEHIOBAHHBIX (IONYIIEHHBIX) K
MCIIOJIb30BAHHIO B 00pa30BaTeIbHOM Mpouecce B 00pa30BaTENbHbBIX YUPEKICHUSX,
peanu3yroLKx nporpaMmsl odLero obpasosanus B 2021 —2022 yuebHoM roay;,

5. TpebopaHus K OCHalLllEHUIO 0OPa30BaTEIbHOTO MPOLECCA B COOTBETCTBUU C
COICPKATENBHBIM HANIOJHEHUEM yueOHBIX npeameros PI'OC;

6. OOIT OO0 MBOY COLI Ne3;

7. Yuebnblii nnan MBOY COIIT Ne3 Ha 2021-2022 yueOHblii rog.

IMpu peanuzaumun paboueit nporpamMmbl ucnonb3yercs YMK Conun H.H., Bxoaswmuii B
®enepanbHblil nepeyeHb yueOHUKOB, YTBep>KAeHHbIE MuHUCTepCTBOM 00pazoBaHus 1 Hayku P®. [lns
U3VUCHUSA Kypca PEeKOMEHAYETCS KIACCHO-YPOUHAs CHUCTEMa ¢ HUCHOJB30BAHUEM  Pa3IMYHBIX
TEXHOJOTHi, POPM, METOLOB OOYUECHHS.

Peanuzauus nporpammbl no Ouomornu mas 9 knacca OCYLIECTBNISETCS C  MCIOJNB3OBAHHEM
undpoeoro o0opymoBaHHS W NPOrpaMM  LeHTpa OOpa3OBaHHs  €CTECTBEHHO-HAYYHOH W
TEeXHOJOrHYeckol HampasieHHOCTel «Touka pocTay.

Pabouas mnporpaMMa KOHKPETU3UPYET COIEP)KAHUE MPECIMETHBIX TEM  00pa3soBaTENbHOTO
CTaHOApPTA, NaeT pacnpeneicHue y4deOHBIX HacOB MO pasdeNnaM Kypca M TOCHEIOBaTEIBHOCTH
U3Y4eHHs pa3menoB OHONIOTMM C YHYEeTOM METANPEeOMETHBIX U BHYTPHIPEIMETHBIX CBs3€H, JIOTMKU
yueOHOro npoLecca, BO3PaCTHbIX OCOOEHHOCTel yualumxcs, JaboparopHbIX padoT, BBIMOJHAEMbIX
YHALIUMKCS,

[Tporpamma mpenHasHaueHa i1 M3ydeHus npeamera «OOwast Ouomorusi» B 9 Kkiacce
00meodpa3oBaTENPHBIX IIKOJ U pacCYUTaHa Ha 2 4aca KiIacCHBIX 3aHsTtuil. Ilporpamma kypca 68
YACOB MOJIHOCTBIO BKJIKOHAET B ¢¢Os BOMPOCH MpOorpamMmbl o0mmeodpasoBaTeabHON mkonsl ang 10-11
knacca. B Hel coxpaHeHbl BCe pa3nmenbl M TeMbl, M3ydaemble B cpenHell obmeoOpa3oBaTesnbHON
IIKONE, ONHAKO COAEplKaHHe Kaxkaoro Onoka yNpOLIeHHO B COOTBETCTBUM C  BO3PACTHBIMU
0CODEHHOCTSIMU yHalllUXCS M ¢ yYeTOM 00pa3oBaTelbHOTrO ypoBHs. [TociaenoBaTenbHOCTb W3YueHUS
MaTepuana Takxke CIOCOOCTBYET MHTErpaluu Kypca B CHCTEMY OMOJIOrMHECKOrO KOHLEHTPUYECKOTO
OCHOBHOTO 00Pa30BaHUs, 3aBEPLIAEMOro B 9 Kkiacce.

[TporpamMMa npenycMaTpuBaeT M3Y4YEHUE YYAIIUMUCA TCOPETUYECCKUX M NPUKIAIHBIX OCHOB
obmeli Ouwonoruu. B Hell Hamuim oTpaskeHue 3amauu, CTOSIMHE B HACTOsILIEE BpeMs Mepen
OHOJIOrHYEeCKOH HAayKOi, pPelIeHHe KOTOPbIX HAMPAaBIEHHO HAa COXPAaHEHUE OKPY)KAKoLeH npupoibl U
300pOBbst yenopeka. Ocoboe BHUMaHKe y/1eIeHO 3KOJIOrMUECKOMY BOCTTUTAHUI0 MOJIOAEKH.

Leau uzydenus:

Hsyuenue duonoruu B 9 K1acce Ha CTYNCHU OCHOBHOTO 00LLEro 00pa3oBaHUs HANPABJICHO HA
NOCTHIKEHHE CJIeAYIOLINX Leaei:

e O0CBOEHHE 3HAHMH O >KMBOWM nNpuUpoAe M MpUCyLMX el 3aKOHOMEPHOCTSX; CTPOEHMUH,
KU3HEACATCIBHOCTH B Cpenoodpasyomeii pou KUBBIX OPTaHHU3MOB, YEIOBEKE KaK OHMOCOLHATBHOM
CYLIECTBE, O pONH OHOJOTHHYECKON HAYKH B MPAKTHUCCKON NEITEIBHOCTU JTIOACH, METONAX TMO3HAHUS
JKMBOH NMPUPOILL,

® OBJaleHHe YMEHHMSIMH TPUMEHSATb OWOJOrMueckue 3HaHUA AJIsi OOBACHEHUsT MPOLECCOB U
SABJIEHMIT >KMBOM  NpPUPOABI, KU3HENESITEeIbHOCTH COOCTBEHHOTO OpraHu3Ma, MCMOJIb30BaTh
MH(MOPMALIMIO O COBPEMEHHBIX NOCTIKCHISIX B 00JIaCTH OMONIOTHH U 9KOJIOTHH, 0 (JakTOpax 340pOBbs
U pucka, padotaTtbh ¢ OMONOrHYECKUMHU NpUOOpaMH, MHCTPYMEHTaMH, CHPABOYHUKAMHU, MPOBOAUTH



HaOmoaeHUss 3a OWONOrMYeCKUMHM OOBEKTaMM UM COCTOSIHHEM  COOCTBEHHOrO  OpraHusma,
Ouonorvueckye 3KCIeprUMeHTHI,

® Ppa3BUTHE MO3HABATEJbHBIX HHTEPECOB, HHTE/JIEKTYAJbHBIX H TBOPUECKHX CNOCOOHOCTeH B
npouecce MpoBeaeHMsI HAOMOAEHMI 3a SKUBBIMH OpraHu3smMamu, OUOJOIMYECKUX 3KCMNEpPHMEHTOB,
padoThI ¢ pa3aMYHBIMU UCTOUHUKAMHU UHOPMALIUY;

e BOCNUTAHUE NMO3UTHBHOIO LICHHOCTHOrO OTHOIIEHHS K JKUBOH MPUPOAE, COOCTBEHHOMY 30POBBI0
U 300POBBIO APYIUX NKOOEH, KyJAbTYPhl MOBEACHUS B IPUPOAE,

® HCMO/JbL30BAHUE NMPHOOPETEHHBIX 3HAHUH M YMeHHH B MOBCEAHEBHOM ’KM3HH 1A yXOAa 3a
PACTCHUAMHU, AOMALTHUMH JKHUBOTHBIMH, 3a00TbI O COOCTBEHHOM 340POBBE, OKa3aHHA MEPBOI MOMOLIH
cede U OKpYXKAIOIUMM, OLECHKH TMOCNEACTBUI CBOCH AEATENBHOCTU MO OTHOIICHUIO K IPHPORHON
cpene, cOOCTBEHHOMY OPraHu3My, 3IOPOBBIO APYTUX JIIOAEH; Anst cOOMOAeHHs NPABUI NMOBEIEHHS B
OKpYy»KarolIeH cpeme, HOpPM 340pOoBOro obpasza >KH3HH, NMPodHIaAKTHKH 3aboneBanui, TpaBMaTH3MA U
CTpeccoB, BpeaHbIX MpuBbidek, BUU-nHpexuuu.

Pabouas nporpamma npeaycMaTpuaer GOpMUPOBAHHE Y yUaLUXCS 0011ey4eOHbIX YMeHUiiu
HABBIKOB, YHUBEPCAJIbHBIX CMOCO00B AeATEIbHOCTH 1 KIIOUEBBIX KOMIETEHUUH. B sTOM
HAIpaBJ1CHUH MPUOPUTETHBIMU A1 yueOHOro npeaMera «buonorus» Ha CTyNEeHH OCHOBHOTO 00IIero
o0pa3oBaHus ABIAIOTCS: pacrno3HaBaHHe 00BbEKTOB, CPaBHEHHE, KIacCU(PHKaLMs, aHaIH3, OLIEHKa

3anaun:
Obyuenusn: co3nats ycnoBus ast GOPMUPOBaHHS Y yUALMXCS MPEAMETHON U YueOHO-
UCCNENOBATENbCKON KOMIETEHTHOCTEH:
1. ObecneunTb ycBOGHNE yUAIMMHCSH 3HAHWH 1o 0Ommel OHONOrHu B COOTBETCTBHH CO CTAHAAPTOM
Ouonoruyeckoro 00pazopaHus
2. 1oOuThCs NOHMMAHUA WKOJAbHUKAMH MPAKTUYCCKON 3HAYUMOCTH OHONOrMYECKUX 3HAHUI
3. TTpoaoaxkuth opMUPOBAHHE Y LIKOJALHUKOB 0011le YUeOHbIX YMeHHH: KOHCMEKTUPOBATD
MUCbMEHHbI TEKCT U peub BbICTYMAOLIEr0, TOYHO M3J1araTh CBOM MbICAH NPH MHUCbMEHHbIE PadOThI
Yepe3 CUCTEMY 3aJaHMil, BBIABUraTh MMIOTE3L, CTABUTh LIENH, BEIOHPATh METOMB! H CPEACTBA UX
OOCTHJKEHHS, aHAIU3HPOBaTh, 0000IIATE U 1ENaTh BEIBOABI Yepes 1adopaTopHbie padOThI
Pazsumusn: co3nate yeIoBHA IS Pa3BUTHSA Y IIKOJBHUKOB HHTE/UIEKTYAIBHOH, SMOLIMOHANBHOMH,
MOTHBALIMOHHOH W BOsIeBOH cepbl: ocodoe BHHMaHHe 00paTHTh HA PA3BUTHE Y IEBATHKJIACCHHKOB
MOTOPHOI MaMATH, KPUTUUECKOTO MbILIJIEHHUS], TPOAOIKUTEL Pa3BHUBATh ¥ YUEHNKOB YBEPEHHOCTh B
cede, 3aKpenuTb yMeHHe NOCTUraTh MOCTABIEHHON LieH.
Bocnumanus: cnocobcTBOBaTH BOCTUTAHUIO COBEPLUEHCTBYIOLIMXCS COLMATIbHO- YCTIELIHbIX
JMYHOCTeH, MPOAONKUTL HPABCTBEHHOE BOCIIMTAHHE YUALUXCS U
Pa3BUTHE KOMMYHUKAaTHBHON KOMIIETCHTHOCTH (YMEHHS XKHThb B 00LIeCTBE: 00IATECS, COTPYAHUYATD
U YBAKATh OKPYIKAOLIMX.

MecTo yueOHOro npeamera B y4eOHOM MJI1aHe
Pabouas nporpamMa paccuutaHa B 9 knacce Ha 68 4acoB, Ba pas3a B HeNe0, COrMacHo y4eOHOoro

[JlaHa IIKOJbI.

YuyeOHO-TeMAaTHYECKH J1aH

Haszeanue Temel Konuuectso
4acoB
Beenenue 1
Paznen 1. DBomonus :KuBoro Mmupa Ha 3emae 24 yaca

Tema 1.1 Muoroobpasue xusoro Mupa. OCHOBHBIE CBOICTBA JKHBBIX OPraHU3MOB. 2
Tema 1.2 Pazputue OHOIOrHH B JOJAPBUHOBCKUI MEPUOT, 2
Tema 1.3 Teopusa Y. /lapsuHa 0 NPOUCXOXKAEHMH BUIOB IIyTEM €CTECTBEHHOIO 4
otbopa.

Tema 1.4 TpucnocobneHHOCTb OPraHU3MOB K YCJIOBHSM BHELUHEH cpenbl Kak 4
pe3ysbTaT AelCTBUSI €CTECTBEHHOrO 0TOOpA.

Tema 1.5 Mukpossononus. 3




Tema 1.6 buonoruueckue rnocaencTpus ajantauuy. MakposBOIOLYSL. 2
Tema 1.7 BO3HHKHOBEHWS )KM3HU Ha 3emuie. 2
Tewma 1.8 Pazputne xu3nu Ha 3emuie. 5
Bcero 24
Pazgen 2.CTpyKTYypHAS OPraHH3ALHA KUBBIX OPraHu3MoB 14 yacos
Tema 2.1 Xumuueckast OpraH13alins KJETKH. 4
Tema 2.2 OOMeH BelecTs U peodpa3oBaHKe SHePriy B KJIETKe. 3
Tema 2.3 CTpoeHue 1 PyHKLNHN KIETKH. 7
Bcero 14
Paszgen 3.Pazmuoxenne u HHIHBUAYAbHOE PA3BHTHE OPraHH3MOB S 4ACOB
Tema 3.1 PazmHOXkeHHe OpraHU3MOB. 2
Tema 3.2 UHauBUAYyanbHOE pa3BUTHE OPraHM3MOB (OHTOIEHE3) 3
Bcero 5
Pasnen 4.HacieacTBeHHOCTH U H3MEHYHBOCTH OPranu3mMos 13 yacos
Tema 4.1 3aKkOHOMEPHOCTU HaC/IE€OOBAHHA NMPU3HAKOB. 6
Tema 4.2 3aKOHOMEPHOCTH MU3MEHUYUBOCTH 4
Tema 4.3 Cenexuus pacTeHUH, XKUBOTHBIX U MUKPOOPTaHU3MOB 3
Bcero 13
Pazaen S.B3auMo0THOLIeHHS OpraHu3Ma H cpedbl. OcHOBBI 3K0JI0THH. 11
4acoB*

Tema 5.1 buocgepa, ee cTpykrypa u QyHKLUM. 6
Tema 5.2 Buocdepa n venoex. 3
Bcero: 9
O600Wwenne 2
HUroro 68 uacos

*H BYHCHUC MEMbL OCYIYECMEBAACICA C UCHOAB3OCAHUEM ’l{ll(l)p()(x’()r?() 06()[)}’()0(1‘(1)—!11)! U nNPpOcpaAMM YeHmpa
()(5])[1’3()6(1]!")! 6’(,?77QCHIGQHH()-H({)/’UH()fl U MEXNOAQHYECCKOT HanpasiIeHnocme it « Touka pocmay.

Coaep:kaHue Kypca
BBenenne. buosorus — Hayka o ku3nu. (1 yac)
Pons Ouonorun B  (POpPMUPOBAHMKM COBPEMEHHO!N €eCTeCTBEHHOHAydHONH KapTHHbI MuWpa, B
MPAaKTUYECKOH  AesreapHOCcTH  jrogedl.  Mecto  kypca «OOwas Ouoaorus» B CUCTEME
€CTeCTBCHHOHAYYHBIX NOUCLMILIMH, a TaKKe B Oumonormdeckmx Haykax. Llemm u samauu kypcea.
3HavyeHHe npeaMeTa AN NMOHHMMaHWUA €IMHCTBA BCEro JKHBOrO, B3aHMOCBS3M BCex HacTeil Ouocdepsl
3emitu.
Pasznen 1
IBONIOLHA KHUBOrO MHPa HA 3emue (24 yac)

Tema 1.1
Mmuoroo6pasue :kuBoro mupa. OCHOBHBIEe CBOHCTBA *KUBBIX OPraHH3MoB (2 uaca).
EnnucTBO XHMMHYECKOro cocTaBa >KMBOH MaTepHH; OCHOBHbBIE TPYIITbI XMUMHYECKHX 3JEMEHTOB H
MoJieky 1, oOpa3sytome xupoe BewecTBo ouochepnl. KnetouHoe cTpoeHre opraHu3MoB, HACENsA0 WNX
3emiato. OOmeH BewwiecTB W camoperyssauus B Ouosorndeckux cucremax. CaMOBOCNPOU3BELEHHE,
HAcNeICTBEHHOCTh 1 U3MEHUYHMBOCTb Kak OCHOBA CYLUECTBOBaHMS *MBOH MaTtepuu. PocT u passuTHe.
PaznpakumocTb, (opMbl  u3dMpaTenbHON peakuuMM OpPraHM3MOB Ha BHeELIHHe BO3AeHCTBUS.
PUTMUYHOCTE OpPOLECCOB  JKU3HEACATCIBHOCTH, OHOJIOTHYECKHE PUTMBI M UX  3HAUEHUE.
JIMCKPETHOCTE JKMBOTO BEILECTBA U B3aMMOOTHOLIEHUE HYaCTH M LEAOro B  OHOCHUCTEMAax.
JHEPro3aBUCHMOCTb )KHBBIX OPraHu3MOB; (opmMbl norpednenus 3Hepruu.

LlapcTBa »KMBOH nNpPHUPOAbI; KpaTkKas XapakTePHUCTHKA eCTEeCTBEHHOW  CHCTEMBbI
KJ1accu(pUKaLMM KHUBbIX OpraHu3mMoB. BuaoBoe pazHooOpasue.
m JleMOHCTpauMs CXeM CTPYKTYPbl LIAPCTB 3KUBOI MPUPObI.
Tema 1.2
PazBurue 0Hos10run B 104ApBHHOBCKHI nepuosa (2 4aca)



PaszBuTne Ovonorvu B 10AapBUHOBCKUIT nepuoa. I'ocnoacTBo B Hayke npecTaBieHuil 00
«HU3HAYaNbHOMN Lenecoodpa3sHOCTH» U HEU3MEHHOCTH 3KUBOM MPUPO/IbL.
PaGornt K. Jlunnes 110 cucremMaruke pacreiui M kuBoTHLIX, Dpojionmontas reopust K. b.
Jlamapka.
m JlemoHcTpauus. Buorpadun yueHsIx, BHECIUMX BKJIAA B PA3BUTHE 3BOJIIOLMOHHBIX UOEH.
Kusznb v nesarenvHocts XK. b. Jlamapka.
Tema 1.3
Teopusi Y. lapByHa 0 NIPpOHCX0KIEHHH BUI0B IIyTeM eCTeCTBEHHOr0 oTéopa (Yuaca)
YueHue 00 3BONMIOLUU OpraHudeckoro mupa. Y JapBMH — OCHOBOIONOKHHK YHeHUS OO0
IBONOLIUU. JGuxcywgue cuwisr u pe3yismamsl 26oaioyutt. Y CNoKHEHHE DAaCTeHWH W KUBOTHBIX B
npouecce 3BositOUMH. buonornueckoe paszHooOpasve kak OCHOBa yCTOHYMBOCTH Ouocdepbl M Kak
pe3yabTaT 3BOJIKOLUH.

IMpeanoceinky BO3HUKHOBeHUs yueHus Y. JlapBuHa: JOCTHXeHUs B 001acTH
€CTCCTBCHHBIX HAayK, JKCIeAWUMOHHBINT Matepuan Y. Hdapsuxa. Yuenue Y. [apsunHa 00
HCKYCCTBEHHOM OTOOpE.

Yuenue H. lapsuna o ectecTBeHHOM oTOOpe. Bua — sneMenTrapHas 3BOJIIOLMOHHASA €OUHHLA.
BceoOwas wHauBuayanbHas HW3MEHUYMBOCTb W H30BITOYHAA YHCIEHHOCTb [OTOMCTBA.
Bopbda 3a cyuiecTBOBaHHE U €CTECTBEHHbIN OTOOP.

m JlemoHcTpauus. buorpadua U. lapsuHa. MaplupyT U KOHKpeTHble Haxoaku Y. JlapsuHa
BO BpeMsi MyTeLlecTBUs Ha kopabne «buraby.

Tema 1.4

Mpucrnoco6aeHHOCTh OPraHU3MOB K YCJI0BHSIM BHEUIHE cpeabl Kak pe3yJabTaT AeHCcTBHS
€CTeCTBEHHOT0 oT0Oopa (4 uaca)

[TpucnocobutenbHble OCOOEHHOCTH CTPOEHMA, OKPAcKH Tejlla M MOBEAEHHs >KHMBOTHBIX.
3abota o noromcrTee. DU3HOIOrHUecKre aganTauuu.

m JlaGopaTtopHas paGora Ne 1. BrisiBiieHue npucnoco01¢eHHOCTH OPraHH3MOB K cpeae
obuTaHUsS*.

Tema 1.5 Muxkporsoawouus (3 “aca)

Bua kak reHETHYCCKHM W30JIMPOBAHHAA CHCTEMA; PENPOAYKTHBHAsA W30IAUMS U €€
MexaHmsMbl.  [lonyaauuoHHas  CTPYKTypa BMIOA, OKOJOTMYSCKHE W ICHETHUYECKHE
XapakTtepucTuky nomyiaauui. llonynauus — ameMeHTapHas 3BOJIOLMOHHAsS €JUHULA.
ITyTu u ckopocTs BUooodpa3oBaHus;, reorpagiuecKkoe 1 3KOJIOrHiecKkoe BUaoo0pa3oBaHue.

m /leMOHCTpaLus cxeM, WLTHOCTPUPYOLLMX NpoLiece reorpap Mueckoro BUaA0oOpa3oBaHms;
JKMBBIX PACTCHMUI U )KUBOTHBIX, FepOapueB W KOJUICKUMIL, MOKA3BIBAFOIIIX
WHAWBHUAYAbHYIO U3MEHYMBOCTb H Pa3HOO0pa3ne COPTOB KyJIbTYPHBIX PaCTeHUI 1 Mopos
AOMALIHUX YKUBOTHBIX, 8 TAKKE Pe3yJIbTAaThI [TPUCMOCOOIEHHOCTH OPraHU3MOB K cpelie
00MTaHMUA U pe3ynbTaThl BU100Opa3oBaHMUs.

m JlaGoparopnas paGora Ne 2. M3yuyenue u3MeH4YHBOCTH, KpPUTepHEeB BHAA,
Pe3yabTATOB HCKYCCTBEHHOTO OTOOPA HA COPTAX KYJIbTYPHBIX PACTEHHH®.

Tema 1.6
Buosiornyeckne nocsaeacTsys azanrtauyi. Maxkpossomouns (2 vaca)

['maBHBIE HampaBlieHUsA 3BOJIIOLUMOHHOIO npouecca. buonoruueckuii nporpecc u
6uonornueckui perpecc (A. H. Cesepuos). [lyru pocrukenus OHONOrHYECcKOro
nporpecca. (JCHOGHBIC 3UKOHOMECPHOCMU  98OMOYUN.  OUBCPLEHYUS, KOHBEPSCHYU,
NAPAIEHUSM, RPASUIA D80HMOYUU SPYIN OP2AHUIMOS.

PesyapTtaThl 3BOJOLMM: MHOroodpasue BHAOB, OpraHuuyeckas Lenecoodpa3HOCTD,
MOCTENEeHHOE YCIOKHEHUE OpraHu3aLim.

m JlemoOHCTpalLMs MNPUMEPOB TOMOJIOTMYHBIX W aHAMOTHYHBIX OPraHoB, WX CTPOE€HHA U
NPOMCXOXKIOCHUA B OHTOICHE3€, CXCMBI COOTHOWICHWs  IIyTeH  MPOrpeCCHBHOMN
OMOJIOrMYECKOM 3BOJIOLUH, MAaTCPHUATIOB, XapPaKTEPHU3YIOMMX NPEACTABUTENCH >KUBOTHBIX
W pacTteHuii, BHeceHHbIX B KpacHyro KHUIy W HaxoOsdWwmXxcsa o OXpaHoH rocyaapcTsa.
Tema 1.7

Bo3znukHoBeHME KH3HH HA 3emuie (2 uaca)



OpraHvueckuii MUp Kak pe3yabTaT 3BOMIOLMU. BO3HUKHOBEHME M pa3BUTHE KHU3HMU Ha
3emme. Xumuueckuii, mpeaduogormdeckuii (Teopus akagemuka A. W, Omapuna),
OHONOrMYECKHI M COLIMANIbHBIM 3Tarbl Pa3BUTHA )KHBOI MaTtepuu.

dunoreHeTHYECKHE CBA3HM B JKHUBOW MNPHUPOOE; €CTeCTBEHHAas KJacCU(UKALMA MKHUBBIX
OpraHu3MOB.

[ JeMOHCTpauysa CXeM BO3ZHHUKHOBCHHSI OOHOKJIECTOYHBIX 3YKApUOT, MHOFOKJICTOYHBIX
OPraHu3MOB, Pa3BUTUA LAPCTB PACTEHHUH U JKUBOTHBIX.

Temals$

PaszeuTHe xku3HN HA 3emite (S vacoe)

PasButue kU3HU Ha 3emie B apXeiCKyr U NpoTepo30ckyto 3pbl. [lepBblie cieapl KU3HU
Ha 3emie. [losiBneHME BCEX COBPSMEHHBIX THIIOB OCCHO3BOHOYHBIX JKHUBOTHEIX. llepBEIC
XOpaosbie. PassuTre BOOHBIX PACTCHUIL.

Pa3zBuTHe XU3HU Ha 3emJsie B naneo3onckyto 3py. [lossneHne u 3BOMIOLIMA CYXOMyTHBIX
pactenuii.  IlanmopoTHMKH, CceMeHHble  MNarnoOpPOTHHUKH,  TOJOCEMEHHbIE  PacTeHus.
BO3HUKHOBEHHE MO3BOHOUHBIX: PBIObI, 38MHOBO/IHbIE, MPECMbIKAKOLLIUECS.

PasButue :xku3sHu Ha 3emyie B Me3030HCKYIO M KalfHo3olickyro 3pbel. IlosiBnenuwe u
pacopoCTpaHEeHHUE MOKPBITOCEMEHHBIX PAacTCHUM. BO3SHUKHOBEHNE NMTHL] U MIICKOIUTAOLINX.
[NosiBneHUE U pasBUTHE MMPUMAaTOB.

[Iponcxoxxaenue yenoseka. MecTto uyenoBeka B KUBOW npupoze. CucreMaTHyeckoe
nonokenne Buaa Homo sapiens B cucreme xuBoTtHoro mwupa. IlpusHakn u cBolicTBa
YyesoBeKa, MO3BOJSIIOLIME OTHECTH €ro K pasfMuHbIM CUCTEMAaTHMYECKUM rpynnam LapcTBa
>kMBOTHbIX. CTaauu 3BOMIOLIMM YeOBeKa: ApeBHellI il YeTOBeK, APEBHUN Yes0BeK, NepBblie
COBPEMEHHBIC JTFOIN.

CpolicTBa 4YemoOBeKa Kak Onosnorudeckoro suma. [MomynsumyonHas cTpykrypa Buga Homo
sapiens; 4eJOBEYECKHEe pachl; pacooOpa3oBaHue, EIWMHCTBO TMNPOHUCXOXKIEHHS pac.
AHTHHay4YHas CyUIHOCTb pacHu3ma.

m JlemoHcTpauus penpoaykuuii kaptuH 3. BypuaHa, otpaxkaroiuux ¢ayHy u ¢paopy
Pa3NYHBIX 3P U NEPUOAOB; CXeM Pa3BUTHA LEAPCTB KUBOI NMPUPOABI; OKAMEHEeJOCTEN,
OTICYATKOB PACTCHUIL B APCBHUX MOopoaax. Moaenu CKeIeTOB YEIOBEKa U MO3BOHOYHBIX
JKUBOTHBIX.

[ Ocnognvie nousimsi. bnonorusa. JKuznb. OCHOBHbBIE OTIINYHA KHBbIX OPraHU3MOB OT
OOBEeKTOB HEKHUBOW MPUPOIbI. YPOBHH OpraHusauuy xuBoil marepur. O0beKTsl 1 MeTOdbl
u3y4deHus B Ouoaorun. MHoroodpasue ;kMBOro Mupa.

Opomouus. Bun, nomyasuusi; ux xputepun. bopsba 3a cyuiectsoBaHue. EctecTBeHHbI 0TOOD
KaK pe3ynpTaT OOppObI 3a CYLICCTBOBAHME B KOHKPETHBIX YCJIOBUSX cpenbl oOHTaHus. «BonHBI
JKU3ZHID.

Maxkpossoarouus. buonmormdeckuii mporpecc u Omojormdeckuili perpecc. Ilytu moctikeHus
OMONOrHYEeCKOro mporpecca; apoMopo3bl, UAHOAAANITALNHN, O0LIAs CTCHEPALIUSL.

Teopus akagemuka A. M. OnapuHa o NIpoUCX0KAEHNH KU3HH Ha 3emiie.

Pa3BuTHE KMBOTHBIX W PacTeHWH B pa3nvuHble Nepuoabl cywecTsoBaHus 3emnu. Iloctenennoe
YCJIOKHEHHEe OpraHu3aluu U npucrnocobyieHue K yCAOBHSIM Cpesibl KUBbIX OPraHM3MOB B Mpolecce
spoatoumu. I[lporcxoxkaeHue yenoBeka. JIBuxkyluMe CUbl aHTpororeHesa. Ponb Tpyaa B mpouecce
npespatleHus o0e3bsiHbl B yenoBeka. YenoBeueckue pacsl, UX enMHCTBO. KpuTuka pacusma.

m Vuenus. OObACHATE ¢ MATCPUANUCTHYCCKUX MO3HLIMN MPOLECC BOSHUKHOBCHHS JKHU3HU Ha 3emie
KaK ecrecTBeHHOe cOObITHE B LENH IBONIOLHUOHHBIX NPecOpa3OBaHHil MAaTEPUH B LIEJIOM.

OOBsACHATL OCHOBHbIE CBOMCTBA >KMBBIX OPraHHW3MOB, B TOM 4MCJe npouecchl metabonu3ma,
CaMOPEryJSLMIO; MOHATHE NOMEOCTA3a KaK PE3y/IbTaT 3BOIIOLHH KHBOH MATCPUH.

Hcnonb3oBarb Teker yuebHHMka W apyrux y4eOHbIX mnocoOuit ana cocraBieHus Taduuu,
OTPaKaIOILHX IJTanbl Pa3BUTHA JKU3HM Ha 3emiie, CTaHOBJIEHHA 4eNoBeka. lcrnonb3oBaTb TeKCT
yyebHUKa aasi padoTbl ¢ HaTypaibHbIMM OObekTamMu. JlaBaTb apryMeHTHPOBAHHYK KPUTHKY
pacusma.



] MesxnpeamerHsle ¢Bsi3u. He opraH nue c k asa xumus. Kucaopoa, Boaopoa, yraepos,
a3oT, cepa, Gochop U OpYyrue 3IEMEHTH nepuommueckoir cuctembl [ M. Menneneesa, mnx
OCHOBHbIE CBOICTBA.

Oprasnuueckas xuMmus. OCHOBHbIE TPYIIbl OPraHUYECKUX COETHHEHUIA.

®usuka. MoHu3upyollee H3nyyeHe, NOHATHE O 03€ U3/yueHHust 1 OMONOrHueckol 3almTe.

ActpoHoMust. OpraHuzauus naaHeTHblx cucteM. CONHeUHas cUcTeMa; ee CTpykTypa. Mecto
nnaHeTsl 3emas B CONHEUHOMN CUCTEME.

HUcropusa. Kyabrypa 3anannoi Eeponbl xonua XV — nepsoit nonosunsl XVII B. Kynsrypa
nepBOro nepuoja HoBoi HcTopuu. Bennkue reorpaguueckne OTKpbITHA.

OkoHOMHUeCcKas reorpadusa 3apydbexubix crpaH. Hacenenue mmpa. I'eorpadus
HaceJIeHHsl MUpa.

®usnyeckas reorpad us. McTopus KOHTUHEHTOB.

PA3JIEJT 2
CTpYKTYpHasi OPraHH3aLHsA *KHBBIX OPraHH3MOB (/4 uacos)
Tema 2.1
XHMHYECKASA OPraHH3ALHSA KJIETKH (4 uaca)

DJeMeHTHbIH COCTaB KJIEeTKH. PacnpoCTpaHeHHOCTh 3JIEMEHTOB, UX BKNaja B 0Opa3zoBaHHe XMBOU

MaTepul MU OOBEKTOB HEKHUBOM NpuUpoAbl. MAakpO3JEMEHTH, MHKPOMJICMEHTBI, HX BKJad B
00pa30oBaHHE HEOPraHMYECKUX M OPraHUYECKUX MOJICKYJ JKHBOTO BEIICCTBA.
Heopranudeckne MosiekyJsibl )KMBOTO BEIIECTBA. BOAA;, XHMHYECKHE CBOKCTBA W OWoOJOrHyeckas
poab. Conyu HEOPraHWYeCKUX KHCIIOT, MX BKJad B OOecrieyeHHe NMpPOLECCOB JKH3HENEATEIbHOCTH U
MoAsepkaHue romeoctasa. Ponb  KaTHOHOB M aHMOHOB B oDecreueHun  MPOLECCOB
KU3HeneaTenbHocTH. OCMOC M OCMOTHYECKOE AaBfEHHME, OCMOTHUYECKOE MOCTYMJEHHE MONEKyJ B
KJIICTKY.

Opranmyeckue MOJICKyJbl. buonorudeckme mnomuMepel — O€NKH, CTPYKTypHas
oprann3auusa. PyHkuny 6esKOBbIX MOoneKyJi. YriaeBoabl. CTpoeHue u Ouosoruveckas poJb.
JKvipel — OCHOBHOW CTPYKTYPHBIH KOMITOHEHT KJIETOYHBIX MEMOpPaH M UCTOYHUK IHEPruu.
JAHK — Monekynbsl HacneactseHHOCTH. Peaynnukaums JIHK, mepenaua HacneactseHHON
uHpopmaLmy U3 nokoyieHUs B nokoyieHue. Ilepenauya HacmencTBeHHOW uWHpopMaLMU U3
aapa B uwTorutasMmy; TpaHckpurmms. PHK, ctpyktypa m ¢yukumm. HupopmaunoHHELE,
TpaHcnopTHeIE, pudocomansHeie PHK.

m /[lemoHcTpaums OOBEMHBIX MOZeNie CTPYKTYPHOH opraHu3auvid OHOJIOrMYeCcKHX
NMOJIMMEPOB: OEJIKOB M HYKJIEMHOBBIX KHUCJIOT, UX CPaBHEHHE C MOAEJAMHU HCKYCCTBEHHBIX
MoIMMEPOB (MOJHBUHHWIIXIOPHUA).

Tema 2.2

O6meH BeLecTB 1 Npeofpa3oBaHHe IHEPIrHH B KieTKe (3 «4aca)

OOMEH BEIIECTB U TIPSBPAILCHHUE JSHEPruM B KISTKE. TPaHCIIOPT BEINSCTB Hepes
KJIeTOYHyt0o MeMOpaHy. [luHo- u darounTos. BHyTpuknerouHoe nuiueBapeHue H
HaKOIUJIEHUE 3HEPruM; paciueryieHue rimoko3bl. brocuHTes GenkoB, >KMPOB U YIJI€BOIOB B
KJIeTKE.

Tema 2.3
Ctpoenne H pyHKUIHH K1eTOK (7 2acos)

[TpokapuoTnyeckue kinetku, Gpopma u pazmepol. CTpoeHUE LIMTOIIA3Mbl OaKTEPpUAILHON
KJIETKH, opraHuszauua wmeradoausma y npokapuor. [eHeTHueckuil anmapar OaKTepuil.
CnopoodpazosaHue. PazmHOxeHHe. MecTO M posib IIPOKAPHOT B OMOLIEHO3aX.
OykapvoTuueckas Kierka. ILluronnasma  3ykapuoTHueckoil  kieTku.  OpraHesuibl
LUTONJIA3MBbI, UX CTPpYKTypa u (pyHkumu. lLlurockenmeT. BrimoueHus, 3HaA4YCHUE W POJB B
mMeTabommiMe KiIeTok. KileTouHoe sapo — LCHTP YIOPaBIACHUA >KU3HECACATCIBHOCTBIO
kieTku. CTPYKTYpbl KJIETOYHOrO sfapa: saepHas 000Ji0uka, XpoMaTuH (rerepoxpoMaTHH),
AapeIKO. OCOOEHHOCTH CTPOEHUS PACTUTENIbLHON KIIETKH.

Jenenne knerok. Knerku B MHOFOKAETOYHOM opraHusme. [lowsmue o
QU PepeHyUPOGIKe KICMOK MHOLOKACMOYHOCO OpeaHusmd. Mumomuueckuii yuri:
unmepgaza, pedyvnauxayust JTHK, mumos, azoet Mumomudeckoco oeaenust u



npeotpazosanus  Xpoatocoar;, OWOJIOTMYECKUM CMbIC M 3HayeHUe MUTo3a (Oecrnomoe
PasMHOXKEHHE, POCT, BOCMOJHEHHE KICTOYHBIX TIOTCPh B  (PU3HONOTMYECKUX U
MaToJIOTMYEeCKUX YCIIOBUAX).

Kuemounast meopust CmpoOeHust OPpaHuU3MOG.
m JlemoHcTpauus. [TpuHUMNMaIbHbIE CXEMbI YCTPONHCTBA CBETOBOTO U 3/IEKTPOHHOTO
MUKpockona. Cxembl, WUTHOCTPUPYIOLLUE METOAbI NMpenapaTuBHON OUOXUMHH U
UMMYHOTOrHU. Monaenu KiIeTKU. CXESMBI CTPOSHUS OPraHOMIOB PACTUTCIBHON U
>KMBOTHO KJIETOK. MUKpomnpenapartsl KJISTOK paCTCHUI, >)KUBOTHBIX H OJHOKJICTOYHBIX
rpu6oB. OUrypsl MUTOTHYECKOrO OSJIEHHUS B KJIETKAX KOpEeLIKa JIyKa Moa MUKPOCKONOM U
Ha cxeMe. Marepualsbl, pacckasbiBaloluve 0 Ouorpapuax yueHbIX, BHECLIUX BKJIad B
pa3BUTHE KIETOUHON TEOPHH.

m JlaGoparopHas paGora Ne 3 U3yueHHe KiieTOK OaKTepHH, pACTEHHH W )KUBOTHBIX HA
roTOBbIX MUKpONpenaparax*,
] OcHoeuvie norsmusi. OpraHMueckie 1 HeopraHMYeckue BellecTsa, o0pasyroLue CTPYKTYpHbIe
KOMIMOHEHTHl KJeTOK. [lpokapuoTbl. OakTepuu W CUHe3eNneHble BOAOPOCIM (uuaHoOakTepumn).
DYKapHOTHYECKAs] KJIETKa, MHOrooOpashe >YKapHOT, KJICTKU OOHOKJICTOYHBIX M MHOTOKJICTOYHBIX
opraHm3MoB. OCOOCHHOCTH PACTUTENBHON M KUBOTHOM KIETOK. SAApo u umuromiasMa — TCJIaBHBIC
cocTaBHble 4acTh kherku. OpraHouabl uutonnasMel. Bxmouenua. Xpomocombl. KapuoTtun.
Mutornuecknit mnkn, Muto3. buonornueckuil cmbica muto3a. IlonmokeHus kiaeTOUHOH Teopuu
CTPOEHHS OPTaHH3MOB,
m Muenits. OOBACHATD PUCYHKH U CXEMBI, TIpeNCTaBIeHHble B yueOHIKe. CaMOCTOSITENIbHO
COCTaBJISITh CXEMBI MTPOLIECCOB, MPOTCKAKOINHX B KJIETKE, U KIPHUBSI3BIBATEY) OTHAEIBHBIC HX ATAIbI K
Pa3IMYHBIM KJIETOUHBIM CTPYKTypaM. MITOCTpHpOBaTh OTBET NPOCTEHIINMHU CXEMAaMU 1 PUCYHKAMU
KJIETOYHbIX CTPYKTYp. PaboTath ¢ MUKPOCKONOM M M3rOTOBJIATE MPOCTEHLINE NMpenaparsl 1Jis
MUKPOCKOIMHYECKOrO HCCNEI0BaHNS.
m MexnpenmerHbie cBa3i. Heopran ndec k a g xumus. Xumudeckue cBasu. CtpoeHne
BewlecTBa. OKHCIUTENBHO-BOCCTAHOBHTENBHBIE PEAKLIHH.

OpraHunueckas xumusa. [IpUHUMOBI  OpraHM3aUMM  OPraHUYECKUX  COENMHEHMIH.
YraeBosbl, kUpbl, OIKH, HYKIEHHOBbIE KMCIOTHI.

®usuka. CBONCTBa >KUAKOCTelH, TEMnIOBble sIBeHUS. 3aKOHbl TEPMOAWHAMUKH.

PA3/IEJI 3
Pa3MHoOKeHHe H HHIHBHAYAJIbHOE Pa3BHTHE OPraHu3MoB (S5 ¥acoe)

Temal.l
Pa3mHoxeHnne opranusmos (2 uaca)
CywmHOCTs M (OPMbI Pa3SMHOKEHHSI OPraHU3MOB. becmonoe pasMHOMKEHHE PACTEHUIl M JKHBOTHBIX.
[TonoBoe pasMHOXKEHUE >XHBOTHBIX U PACTEHHUIl, 00pa30BaHUE MOJIOBBIX KJICTOK, OCEMCHEHUE U
OM10A0TBOpPEeHHEe. Buostornueckoe 3HavueHue rnojioBoro pasMHoKkeHus. [ a-stemoecenes. Ilepuode:
0Opaze8AIsl. NOAOBLIX KACHOK: PA3MIOMNCENNe, \POCH, co3pesanue (Meiio3) u opmuposaiie
ROA06bIX 1iemor. OcobeHHocmu crepMamoceHesa u 0goceresa. OnnoaoTBOPEHHE.
m JleMOHCTpaLMs MIaKaToOB, MILTIOCTPUPYIOLLKMX CIOCOOb! BEreéTaTUBHOTO PA3MHOXKEHUS TUIOIOBbIX
IEPEBLEB U OBOLIHBIX KYJIBTYP; MUKPONPEHIAPATOB AHLEKICTOK; (hoTorpaduii, OTpaskarmmux
pasHooOpasie MOTOMCTBA Y OOHOM Maphl POAUTENCI.
Tema 3.2
UnguBHAyanbHOE pa3BHTHE OPraHH3MOB (OHTOreHe3) (3 uuca)

OMOpHOHATIbHBIA MepuOa  PasBUTHA. (JCHOBHBIC 3AKOHOMEPHOCMY  OpOBACHUS,  OOPAB06AHIEC

OOHOCAONHORO  3apodvnia  —  Oaacmyisl. [ acmpyiasguss;,  3AKOHOMEPHOCIU  OOPABOGAHUA
osYCaoino20  3apodeta —  eacmpyast.  Ilepeuunsiit  opeanoveenes  u odasneiuids

ougppepenyuposka  meaneti, opeanos u cucmem. IToCTIMOPHOHANBHBI — TEPHOA  PA3BHTHS.

®opmbl  MOcTIMOPUOHANBHOTO Tnepuona pa3BuTHsA. Henpsmoe pasBuTue, TNMONHBIH M HENOJNHBIH

metamopdos. buonornvecknii cmbics pazsurusa ¢ meramopdosom. [pamoe pazsutue. Crapenme.
Ob1me 3aKOHOMEPHOCTH pa3BUTHS. BUOreHeTHYECK it 3aKOH.



Cxodcmeo 3apolviuteit u sMmOpuOHANbHAS QueepeHyus npusnaxos {saxon K. Dbopa).
buocenemuveckuit szaxon (3. Iexkkeav u K Miwoarep). Pabomer A. H. Cecepyosa 06
DMOPUONAABION UBMEUYUBOCHI.

m JlemoncTpauus TabinL, HITIOCTPUPYIOIKX Npouecc MeraMopdo3a y 4JIeHHCTOHOTHX,
MO3BOHOUHBIX (KECTKOKPbUIbIX U HeLyHYaTOKpbLIbIX, aMpudUil), Tabauw, oTpaskarolmMX CXOACTBO
3apo/blLlel MO3BOHOUHbBIX )KMBOTHbIX, @ TAKKe CXEM Mpeodpa30BaHMs OPraHOB U TKaHell B
(unorenese.

Ocnoenete  nonsimust. MHorooOpasue (GopM U pacnpoCTPaHEHHOCTh OECTONOro  Pa3sMHOMKEHHS.
Buonoruyeckoe 3Hauenne Gecrionoro pazmHokenus. [lonosoe pasmuokenne u ero Guosornueckoe
3HaueHue. ["ameTorenes; meio3 u ero Huosoruueckoe 3HaueHne. OnnoaoTBOPEHHE.

m Vauenun OObsCHATH npouece Meliosa U Apyrue 3Tanbl 00pa3oBaHUs MOJIOBbIX KNETOK, MCMOJb3Ys
CXeMbl M PUCYHKH U3 yueOHHKa. XapakTepH30BaTb CYLUHOCTb OECIonoro v nojoBOro
Pa3MHOIKECHHS.

m MexnpenmerHeie ¢Bsa3H. Heoprau uu e ¢ x a s xumua. OxpaHa NpUPOIEI OT BO3OCHCTBUA
OTXOZOB XMMHUYECKUX MPOU3BOICTB.

®u3uka. JnekTpomardutHoe nosne. MoHuzupymoolllee u3ayueHHe, MOHIATHE O 103€ W3jyHeHus U
OMONOrHYECKOH 3aIIUTeE.

PA3JIEJI 4
HacneacTBeHHOCTb H H3MEHYUBOCTH Opranusmos (13 uacoa)
Tema 4.1
3akoHoMepHOCTH HacJe10BAHHS TNPU3HAKOB (64acoe)
HacneactBeHHOCTH M M3MEHYMBOCTH — CBOMCTBA OpPraHU3MOB. [ eHemuka — HAyKa o

3AKOHOMEPHOCIIAX HACHeOCcmeeHHOCmY 1 usmenyusocmu. Hacireocemeennas u HeHacreOcmeeHHaA
usmenyueocms.  OTkpbiTue [ MeHaeneM  3aKOHOMEpPHOCTEN  HaciaenoOBaHHS  MPU3HAKOB.
['ubprnonornueckuit METOA U3YICHHUS HACNEACTBEHHOCTH.

lenemirueckoe onpeoeaenie noaaq.

[l'eHoTun kak wenocTHass cuctema. BzaumogeiicTBue annenbHbIX W HeajledbHbIX TE€HOB B
orpeneNeHHuH NPHU3HAKOB.

m JlemoHcTpauus. KapTel xpoMocoM uenoseka. PonocnoBHble BbIAAIOLIMXCS IPEACTaBUTEE
KYJbTYpbl. XPOMOCOMHbIE AHOMANIUHU YeJOBeKa U UX (hEHOTUNHYECKUE NMPOSBAEHMS.

m JlaGoparophnas padora Ne 4.Peienre reHeTru4eckux 3agau.

Tema 4.2

3aKoHOMEPHOCTH H3MEHYUBOCTH (4 4aca)

OcHoBHble (PopMbl  U3MEHYUBOCTH. [eHOTHNH4Yeckas HW3MeH4YHMBOCTb. MyTauuu. 3HaveHue
MyTaUHH 171 MPaKTHKW CEeNbCKOro xo3siicTBa u OuorexHosnornn. KomOWHATUBHAsA M3MEHYMBOCTb.
DBOJIOLMOHHOE 3HaUeHUe KOMOUHATUBHOI U3MEHUHBOCTH.

®eHoTunuueckas, UM MoAudUKALMOHHAS, M3MEHUYMBOCTb. POJb YCJIOBUH BHeLIHeW cpenbl B
Pa3BUTHH U MPOSBACHHUU MPU3HAKOB U CBOHCTB.

[IpoBeaenne NpocTbIX 6HONOrHYECKUX HCCAEAOBAHHI: BbIABICHHE H3MEHUUBOCTH OPTaHH3MOB.
m /[lemoHcrpaums. [TpuMepbl MOaHPHUKALMOHHOH U3MEHUYHBOCTH.

m JlaGopaTopHas padora Ne S. BoisiBiieHue H3MeH4YUBOCTH opranu3mos. [locTpoenne
BAPHALHOHHOH KPHBOH (pa3mMepbl JIMCTHEB PACTEHHH, AHTPONIOMETPUYECKUE JaHHbIE YHALLUXCA).
Tema 4.3
Cenexkuusi pacTeHHii, JKHBOTHbIX U MHUKpoopranusmos (3 uaca)

llpunienenue 3nanuii 0 naciedcmEennocm U UMEHYUGOCHN, UCKYCCHBECHHOM Omoope npu
BHIGCOCHIN HOBBIX NOPOO 1 copmos. TIpuemMbl BbIpalliMBAaHUsL W PA3MHOKEHHS PaCTeHUil M JOMaLIHKX
*KMBOTHbIX, YXOJ1a 38 HUMHU.

Henmpor npoucxoscoenus u mnocoodpasist Kyaemyprorx pacmeni. CopT, mopoza, IITaMM.
Meroasl cenekuun pacTeHUil M JKUBOTHBIX. JlOCTIDKEHHUS M OCHOBHBIC HAIPABNEHUA COBPEMEHHON
celieKUMH. 3HaueHHe CeNeKUWH AN Pa3BUTHA  CeJIbCKOXO3ANCTBEHHOrO0  MPOW3BOACTBA,
MEIHLUHHCKOH, MUKPOOHOIOTHYECKOH U APYTHUX OTpaciieil MPOMbILIJIEHHOCTH.

m [lemoncTtpauus. CpaBHUTENbHBI aHANH3 TMOPON NOMALUIHWX JKMBOTHBIX W COPTOB KYJIBTYPHBIX
pacTeHHil M ux OukHx Tipenkos. Konnexuun v npenapatbl COPTOB KyJIbTYPHBIX PacTeHHH,



OTNMYAKILIUXCS HAUOONBIICH TTJIOAOBHTOCTHIO.
Ocnosnete nomsimisi. Ted. [eHOTHI Kak CUCTEMa B3aNMOICHCTBYIOMIMX I¢HOB opraHu3Ma. IIpusHak,
cBoiicTBo, denorun. I'enernueckoe onpenenenne noja y »KMBOTHBIX U pacrenuii. HacnencreenHnas u
HEHaCJIeACTBeHHAass ~ M3MEHYMBOCTb.  MyTalMOHHas U KOMOHWHaTHBHAS W3MEHYHBOCTD.
Monudukaunu;, HopMa peakuud. Cenexkuus, rudpuamnzauus v otoop. I'eteposuc u monumnouams,
ux 3HadeHue, Copt, mopona, LTamm,
m Vawenus., OObACHATE MEXAHU3MBI TICPEOAYH MPU3HAKOB U CBOMCTB U3 TOKOJICHHS B TOKOJICHUE,
a Tak)ke BO3HUKHOBEHME OTJIMYHI OT poauTenbekux (Gopm y noromkos. CocTaBnaTb npocTeiline
PODOCIIOBHBIE W peliaTh reHeTHueckne 3amavu. [ToHumarb HeoOXOOHMOCTb Pa3BUTHUA TEOPETHHECKOH
FeHeTMKN M MNPaKTUYECKON cefeklun A TMOBbieHUs: 3(P(PeKTHBHOCTH CelbCKOXO035ICTBEHHOTO
MPOU3BOACTBA U CHUKEHUS CeOeCTOMMOCTH TTPOIOBONBCTBYS.
m MexmnpenmMeTHble cBsisi. He opranuueckas xumua. OxpaHa Ipuposbl OT BO3AEHCTBUS
OTXOIOB XUMUYCCKUX IMPONU3BOACTB.

Opraunmunueckas xumud. CrpoeHne W QyHKUHH OPraHUYeCKUX MoJiekyn: Oenku,
HykJaeuHosble kucnotsel (JIHK, PHK).

duszuka. JUCKPETHOCTE 3IACKTPUUCCKOTO 3apsana. OCHOBBI MOJICKYJIAPHO-KHHECTUHUCCKOM
teopun. Penrrenosckoe usnyuenue. [ousTne o no3e uzaydeHust 1 OHOJIOrHYECKON 3aluTe.

PA3/IEJT 5
B3aumooTHoeHUs1 opraHu3mMa U cpeabl. OcHOBBI 3k010ruH (9 4acos)

V4 3yuene memst OCYeCmeAACm e ¢ HCHOAbL306ARHCM 1{11(/)[)()60?() ()60[))/‘()()6’01!1!” U npoepavm fenmpa

0BPABOGAINISE €CMECMBENTO-HAYYHON I MEXNOA0UYECKON nanpasrennocmett « Touka pocmanr.
Temas.l
Buocdepa, ee cTpykTypa u pyHxkuuu (6 4acos)

Buocdepa — rnobanvHas sxocucrema. B.H.Bepuaockuit  0OCnoGOROAONCHUK Yuenus 0 duochepe .
Buocepa — xupas obonouka nnanerel. CTpykrypa Ouochepnbl. Kownonenme: duocghepor: deueoe
BEUIECMBO, GUAVBOT COCMAS, 'pasnoobpasue U 6Kiad 6  ouomaccy,  OHOKOCHOe U KOCHOC
senpecmeo buocheper. buonoruueckoe pasHooOpazHe Kak OCHOBa YCTOHUMBOCTH Ouocdepbl W Kak
pe3ynbTat 3BoAOUMU. (pPeda  HCMOYNUK Getyecmes, nepeut i undopmayun. IKoa02ust KaK Hayka.
BrusHue 3xonoruueckux (GakToOpoB Ha OpraHu3mbl. [IpucmocOONCHHs OPraHM3MOB K PAa3IHYHBIM
skonorpvyeckum  daxropam. [lonynsuma. B3aumoneiicTBus  pa3Heix  BHAOB  (KOHKypeHLMH,
XHIIHUYECTBO, CHMOMO3, MapasuTH3M).

DKOCHCTeMHass OpraHu3alls >KUBOW TpUpPOAbl.  DxocucTeMbl. Ponb  MpOM3BOAMTENEH,
notpedureneil u paspyluuteneil OpraHMuecKHUX BELIECTB B 3KOCUCTEMaxX U KPYyrOBOPOTE BELIECTB B
npupozne. llumesbie ¢BA3M B dkocuCTeMe. KpyroBopor BewwecTes B mnpupone. EcCTecTBeHHBIC
coo0LIecTBa JKHUBBIX OPraHU3MOB. buoreoneHossl. KOMIOHEHTH OMOr€OLIEHO30B: MPOAYLICHTSI,
KOHCYMEHTBI, peayLeHThl. broneHosbl: BuaoBoe pazHoodpasue, MIOTHOCTL MONynAuni, Snomacca.

Abunornueckne (aktopel cpeabl. Ponb TemmepaTypbl, OCBEIEHHOCTH, BIAXKHOCTH W APYTHX
(akTOpOB B KM3HeAeATeNbHOCTH coolulecTB. HHTeHCUBHOCTE fneficTBus  (akTopa Ccpefbl;
orpaHuuuBarolinii - dakrop. BsaumoneiicTBue (akTOpOB  cpesbl, TIpeaenbl  BbIHOCIHBOCTH.
buotnueckne (akropel cpempl. Llemm W CeTH TMTAHHA. JKOAOHYECKUE RUPAMUObLL:  YUCET,
ouomaccer, onepeun. CveHa OnoueHo30B. IlpnuuHBL CMEHBI OMOLICHO30B, (POPMHPOBAHHE HOBBIX
coo011ecTs.

@dopMbl B3aWMOOTHOLIEHWH Mexay opraHu3mamu. [losuTuBHBIE OTHOWEHHA — CUMOMO3:
MyTyalau3M, KOOMepalus, KOMMeHCaau3M. AHTUOMOTHYECKME  OTHOLLEHUS:  XMUIIHHYECTBO,
napa3uTH3M, KOHKYpeHLMs. HeliTpanbHble OTHOLLIEHUS] — HelTpaans3M.

m JleMOHCTpalUus: a) CXeM, WUTCTPUPYIOLUIHX CTPYKTYPY Onochepbl 0 XapaKTEPU3YIO LIHX
OTHENIBHBIC €€ COCTABHBIC HACTH, TaOJINL BUAOBOIO COCTAaBa M PA3HOOOPA3Hs JKUBBIX OPraHU3MOB
Ounocdepsr; cxem KPyroBopoTa BeIEeCTB B NPUPOIE,

6) KapT, OTPaXKAIOLINX TEONOTHIECKYI0 HCTOPHIO MAaTEPHKOB; PACIPOCTPAHEHHOCTH OCHOBHBIX
OMOMOB CyLlU;

B) nuadunbeMoB u kuHopuinema «buochepar,

I) IPUMEPOB CUMOUO03a MPEACTABUTENEH Pa3IHUHBIX LAPCTB *KUBON MPHPOIBL.

m JIabopaTopHasn pabdora Ne 6. CocraBiieHHe cxeM nepeladd BewleCTB U ?IHepruu (uemei
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MUTAHUSA )™,

m JIaGopaTopHas padora Ne 7. BoisiB/ieHHe TUIIOB B3AUMOIEiiCTBUA PA3HBIX BUAOB B JAHHOMH

IkocucTeme H3yueHue 1 omucaHHe IKOCHCTEMbI CBOEl MECTHOCTH *.

Tema 5.2 buocdepa u yenosek (3 waca)

Ponb yenoeeka B Ouochepe. Dkonoruyeckue npodnemsl, UX BAUsIHHE Ha COOCTBEHHYH KU3Hb U
JKU3HB Apyrux jgozaei. [locnencTsus neaTeNbHOCTH YENOBEKa B 3KOCUCTEMAX, BIMSAHHE COOCTBECHHBIX
MOCTYIIKOB Ha JKUBBIC OPraHU3MBI M SKOCUCTeMEI. [IpUpOIHBIE PECypChl M UX UCTIONB30BAHHUE.

AHTponoreHHbie GakTopbl BO3AEHCTBUS HA OMOLEHO3BI (POJIb HEJIOBEKA B MPUPOAE); MOCIEACTBUS
XO35HCTBEHHON AesTelbHOCTH uenoBeka. OcobeHHocTH arposkocucrem. [TpobiemMbl pauHOHANIBHOIO
IPUPOAOIIONB30OBAHMS, OXpPaHbl TPUPOABIL: 3alllMTa OT 3arps3HEHWil, COXpaHeHWe 3TalOHOB M Iia-
MSITHUKOB IIPUPO/ibI, 0DecrieueHne IPUPOHBIMU PECYPCAMU HACENEeH S TIAHEThI.
® JleMOHCTpamus KapT 3ar0BCAHBIX TCPPUTOPHI HAILCH CTPAHEL

JlaGopatopHasi pabota Ne 8. AHamM3 U OLIEHKA BO3ACHCTBIS (haKTOPOB OKPYIKAIOLIEH cpeabl, PakTopos
pucka Ha3popoebe. (Obopynosanne «TOUKA POCTA»)

JlabGopatopHast pabdota Ne 9. AHanu3 M OlUEHKa TIOCTEACTBUMM NEATEeNbHOCTH 4elloBeKa B
skocucteMax™ ( Obopynosanue « TOUKA POCTAY)

m Ocnosieie nonamus. buocdepa. buomacca 3emin. buonoruueckas npoaykTuBHOCTb. JKuBOE
BELLECTBO U ero (pyHkuuu. bronoruueckuit KpyropopoT BeLECTB B Npupoae. Jkonorusi. BHelHss
cpeaa. Ikonoruyeckue hakropbl. AOMOTHUECKHE, DMOTHYECKHE U AHTPOTIOreHHble (HaKTOpHI.
OKOJOrH4eCKHE CHCTEMBI: OHOreoLeH03, OHOLEHO3, arpoueHo3. IIponyeHTel, KOHCYMEHTEL
penyueHThl. CaMoperymsiys, CMeHa OHOLICHO30B U BOCCTAHOBJICHHE OHOLIEHO30B.

Bo3sneiicTBue uenoseka na Suochepy. Oxpana npuponabl, GUONOrHYECKUA U COLMAIBbHbIA CMBICI

COXpaHeHUs BUIOBOro  pasHooOpasus  OwoueHO30B.  PamnoHasbHOE  NMPHPOIONOJIB30BAHUE,
HeWcuepriaeMble M MCUEepnaeMble pecypebl. 3aroBeHMKM, 3aka3HukW, mapku. KpacHas kHura.
Bbuonuka.
[ Yatensi. BrIIBNSATE NPHU3HAKH MPUCTOCOONEHHOCTH BHIOB K COBMECTHOMY CYIIECCTBOBAHUED
B JKOJIOFHYECKHX CHUCTEMax. AHAJAM3HPOBATH BHAOBOI COCTaB OHMOIEHO30B. Brinensite oToeNbHBIC
¢$bopMbl B3aMMOOTHOLIEHHH B OMOLEHO3aX; XapaKTePU30BATh MUIIEBBIE CETH B KOHKPETHbLIX YCJIOBUSX
obuTtaHus.

TTpUMEHSTb Ha MPaKTHKE CBEASHUS 00 3KONOrMYECKUX 3aKOHOMEPHOCTSIX B MPOMBILLEHHOCTH U
CeNbCKOM XO351HCTBE A IPABUbHOI OpraHu3alty 1eCOBOJACTBA, PbIOOBOACTBA U T. 1., @ TaKXkKe JIs
pPEIOCHHS BCEro KOMIUIEKCA 3amad OXpaHBl OKPYXKaroImeH Cpeapl U PamHOHATIBHOrO
MPUPOAOIIONB30BAHHS.

TPEBOBAHMHS K YPOBHIO MOATOTOBKH YUAIIINXCS, 3SAKAHUNBAROIINX 9

KIIACC
B pesyiuavmame usyuenus ounorocun yuamuecs 9 Kiaccos O0/ANCHHL:
3HATH/TIOHHMATH
. RPpU3HARN OUOLO2HYCCKUX 00BEKMOB. XVBbIX OPraHU3MOB, MEHOB U XPOMOCOM, KJIETOK U

OPraHM3MOB PACTCHHUM, JKUBOTHBIX, rpuOOB U OakTepuil; MNOMynsUuil, SKOCHCTEM U
arpodKocucTeM; Onochepsl, pacTeHHUH, JKUBOTHBIX U IPUOOB CBOETO PErHOHA,

. cymHocmes BHOI0ZUYECKUX npoyeccog: OOMEH BELIECTB W NPEBPALNEHHs JHEPruu, MUTAHUE,
IObIXaHWE, BBIOENEHUE, TPAHCMIOPT BELIECTB, POCT, Pa3BUTHE, PA3MHOKEHWE, HACIEACTBEHHOCTb U
M3MEHYUBOCTb, PEryJsALHs >KU3HEAESATENbHOCTH OpraHusma, pasipakUMOCTb, KPYrOBOPOT
BELIEeCTB U MpeBpalleHst 3Hepruy B 3KOCHCTEeMaXx;

. OCOOCHHOCTH OpPraHM3Ma 4Y€NOBEKA, €r0 CTPOCHHS, JKU3HCACATEIBHOCTH, BBICIIECH HEPBHOM
IEATENIbHOCTH U MOBEAEHUS;
yMeTh

. obvacusamp: ponb duonorun B GOPMHUPOBAHUM COBPEMEHHOW €CTeCTBEHHOHAY4HOH KapTHHbI

MHpPA, B TMPAKTHYECKOH IEATCABPHOCTH NIOACH W CaMOrO YYEHHKA, POACTBO, OOMIHOCTH
MIPOUCXOKACHHUS U SBOJIOLMIO PACTCHUI U JKMBOTHBIX (HA MPUMEPE COMOCTABICHUS OTAC/IBHBIX
rpynmn);, poJib Pa3MYHbIX OPraHU3MOB B JKH3HU YE€JIOBEKA M COOCTBEHHOH AEsTebHOCTH,
B3aMMOCBSI3M OPraHW3MOB W OKPYXaIOMIEH cpenbl; OHOJOrH4eckoro paszHooOpa3usi B
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coXpaHeHuM Ouochepbl, HEODXOAUMOCTb 3alUUThl OKpYKatolleil cpenbl; pOACTBO YelOoBeKa C
MJICKOTIUTAOLUIIMH JKHUBOTHBIME, MECTO H POJIb YEJIOBEKA B MPUPOAE; B3AHMOCBS3H UEJIOBEKA U
OKpPY’KalolleH cpenbl; 3aBUCHMOCTb COOCTBEHHOrO 3OOPOBbs OT COCTOSIHHA OKPY»KatolueH
cpedbl; TPUYHHBI HACJENACTBEHHOCTM W  W3MEHYMBOCTH, TPOABIEHUS HACNEICTBEHHBIX
3aboneBaHUii, MMMYHHTETA V YEJIOBEKA, POJib FOPMOHOB M BUTAMHUHOB B OpraHU3Me;

usydamp OuoiozudecKue 00beKmbl U Apoueccsl: CTaBUThL OMONOTMUECKUE HKCIEPHMEHTHI,
OMHCHIBATE U OOBSACHITH PE3YJBTATHI OMBITOB, HAOMIOJATh 32 POCTOM H Pa3BUTHEM PACTEHHH U
JKUBOTHBIX, MOBEAECHHEM JKHBOTHBIX, CE30HHBIMU H3MCHEHHSIMHU B TIPUPOAE, PacCMaTpHBaTh Ha
FOTOBbIX MUKPOTIpernaparax 1 ONucbiBaTb OHONIOrHUecKrne OOBEKThI;

pacnosnasams 4 onucnéams: Ha TabNMLUAX OCHOBHBIE YaCTH U OPTaHOUIbI KJIETKH, OPraHbl U
CUCTEeMbl OPraHOB YE€JIOBEKa, Ha >KUBbIX O0BEKTaxX M TabIMLax OpraHbl LIBETKOBOIQ PacTEHMs,
OpraHbl U CHCTEMbl OPraHOB >UBOTHBIX, PAaCTEHMS pPa3HbIX OT/EJOB, >XMBOTHBIX OTAENbHBIX
THUTIOB U KJIACCOB, HAHOONEee PacIpOCTPAHCHHBIE PACTEHUS W JKUBOTHBIX CBOEH MECTHOCTH,
KYJBTYPHBIE PACTCHUS M JOMALTHUX JKHBOTHBIX, CHCHOOHBIC U SOOBUTHIC IPUOLL, OMACHBIC IS
4€eJIOBEKAa PACTEHHSA W JKHBOTHbIE,

G6LAGIAMD U3MEHYUBOCTb OPraHU3MOB, TIPUCTTOCOOIEHUS OPraHu3MOB K cpene OOUTaHUs, TUTIbI
B3aHMO/IEHCTBHS Pa3HbIX BUIOB B SKOCHCTEME,

epasHueamy OHONOTHYECKUE OOBEKTHI (KJIETKM, TKaHU, OpraHbl W CHCTEMBI OPraHOB,
OpPraHHU3MBl, IPEACTABUTENEN OTAENbHbIX CUCTEMATUUECKNX TPYIIN) U JeJIaTh BbIBOIbI HA OCHOBE
CPaBHEHHS,

onpeoeaams TPUHAANEKHOCT OMOJOTHYECKHX OOBEKTOB K ONpEeNeSeHHOH CHCTeMaTH4eCKOMH
rpynne (knaccudukaums),

QHATUUPOBAMb U ouenueamsy BO3NelicTBUe (akTOPOB OKpyKatoLlel cpeabl, GakTOPOB pHcka
Ha 3/10pOBbe, MOCIEACTBUI EATENbHOCTH 4YeJOBEKa B 3KOCUCTEMax, BIMSHUE COOCTBEHHbIX
MOCTYNKOB HA JKHUBBIE OPTaHU3MBI U SKOCHCTEMEL,

RPOGOOUND CAMOCIMOAMEADHHII HOUCK OHOILO0ZUYCCKOI UHGOpMAUUU: HAXOIUTH B TEKCTE
yueOHHKA OTJIMYWTENIbHBIE TMPH3HAKH OCHOBHBIX CHUCTEMATHYECKHX TIPYII, B OHOJOrHYECKHX
CIOBapAX M CIPABOYHWKAX 3HAYEHHA OMONOrHYECKHX TEPMHHOB, B Pa3JMUYHBIX HCTOYHHUKAX
HeoOXONUMYID MH(OPMALMIO O JKUBBIX OpraHu3smMax (B TOM YUCJIE € HCMOJb30BAHUEM
MH(OPMAaLIMOHHBIX TEXHONOTHii),

HCMO/b30BATh MPHOOPETEHHbIE 3HAHHSI H YMEHHSl B NPAKTHYECKOH AeATENbHOCTH H
MOBCEIHEBHOM KH3HH IS

coOmoneHus Mep nNpPoPUIAKTHKH 3a00NeBaHHIl, BbI3bIBAEMbIX PACTEHUSAMH, >KHBOTHBIMH,
Oakrepusimu, rpubamu U BUpycaMH, TpaBMaTHzma, crpeccoB, BUU-undexkumun, BpeaHbix
MPUBbIYEK (KypeHHe, aJIKOrOJNI3M, HAPKOMAaHHs), HapyUIeHHs OCaHKH, 3peHus, Clyxa,
MH(EKLMOHHbIX 1 MPOCTYAHbIX 3a00N€eBaHNH,

OKa3aHUsl TEPBOI MOMOIIM TIPH OTPABICHHH SOOBHUTBIMEH TPHOaMH, PACTCHUSIMH, YKyCax
JKUBOTHBIX, TMPHU MPOCTYAHBIX 3a00NEBAHUSIX, OXKOrax, OOMOpPOXKEHHSIX, TpPaBMax, CIACCHUH
yTOMAIOIIEro,

pPaLMOHATbHON OpPraHu3aUulK TPYOa U OTAbIXA, COOMIONEHUS NPABUJ TIOBEACHHS B OKPY KaIOLLEN
cpene;

BBIPALIUBAHUS U PA3MHOJKCHUS KYJNBTYPHBIX PACTCHHI U NOMAIIHUX KUBOTHBIX, YXOA4 33 HUMH,
nposeneHust HabnroeHu i 3a COCTOSTHUEM COOCTBEHHOrO OpraHu3Ma.

Dopmbl 00yueHus
KOMOMHHPOBaHHBIIT YPOK;
VPOK-JIEKLNS,
ypok-Oecena,

YPOK-TIPAKTHKY M,
MOBTOPUTEJIbHO-0000 A0 LN YPOK;
YPOK KOHTPOJS,

MHIUBHAYANbHAS, TAPHAs, FPYNNOBas, HHTCPAKTHBHAA.

MeToabl o0yueHus:
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-I1o UCTOYHUKY 3HAHUIA: CIOBECHBIC, HATTISAHBIC, TPAKTHYCCKHE,
-ITo ypoBHIO MO3HABATENBHON AKTUBHOCTH . TIPOOIEMHbIN, YaCTUYHO-TTOUCKOBHIN, OOBICHUTE/IBHO-
WUJLIIOCTPATHBHBIHN,
-ITo npuHUMNY pacuneHeHUs] UAN COeMHEHUS 3HAHMIL: aHaIMTHYECK T, CHHTETUYECKU,
CpaBHUTE/bHBIH, 0000IA0 T, KIACCH(UKALUOHHBIH.
Texnonoruu o0y4yeHUus: HHIMBUAYaIbHO-OPHUEHTUPOBaHHas, pa3HoypoBHesas, UKT.
DopMbI KOHTPOJIS:
. nposepovHas pabora,
o TECT,
. (dhpoHTANBHBIH ONPOC;
. MHAMBUYaNbHbIE 3a/1aHU,
o MPAaKTHYECKUE PadOTEHL;
. COO0IIEeH NS,

Cnoco0bl NpoBepKHU U OLEHKHU Pe3yJIbTATOB 00y4YeHUsA: YCTHbIE 3aU€Thl, MPOBEPOUHbIE
padoThl, MHTEPaKTUBHBIE 3a1aHMsI, OMONIOTHYECKUE TUKTAHTBI, TECTOBbII KOHTPOb, MpakTHYECKUe U
n1adopaTopHble padoThl, OpraHu3alus napHoit padoThl MO B3aMMHO- H CAaMONPOBEPKH.
TexHo10rHH, HCTIONIB3YeMble MPH NPOBE1eHHH YPOKOB:

310poBbecOeperaroLle TEXHOIOTHM,
UH()OPMALMOHHO-KOMMYKATHBHBIC TEX HOJIOTHH,
Internet TexHoNOr MY,
HHpopMaLMOHHBIE TEXHOJIOTHH,
Texnonorus npobaemMHoro odyuenus.
Buabl 1eATe/IbHOCTH 00YUAKOIMXCA HA YPOKe:
® YCTHbIE OTBETHI,
KOHCTIEKTHPOBAHHUE TEKCTOB,
3al0MTa COOOIIEHHIA;
pelieHne XUMHUECKUX 3aaay,
padoTa B rpynnax mpyu NOCTAHOBKE MPOOJIEMHOTO BOMPOCaA,
pabota ¢ pa3IHYHbBIMH HHPOPMALIMOHHBIMH HCTOYHHKAMHU. Y4eOHO-HAYYHbIMH TEKCTaMH,
CTNPaBOYHOH JIUTEPATYPOH, CPenCTBAMU MACCOBOH HHPOPMALIMH (B TOM HUCTe
MPEIOCTABICHHBIX B 3JICKTPOHHOM BHIE),
e BbINOJHEHHE NadOPATOPHbIX OMbITOB M MpakTHUYECKHX paboT mapamMy Ha KOMILIOTEPE B
BUPTYaJbHOM nabopaTtopuu.

Yuebno-meToauvyeckoe odecneyeHue
OcHoBHas nuTepatypa:
Mamonros C.I'., 3axapos B.b., Conun H M. buonorus. Oduue 3ak0HOMEPHOCTH: y4eOHUK 11519
knacca cpegHeii wkogbl. M.: [Ipoda 2019 roga.
JOMOTHUTE/ILHAS JIMTEPATYpAa:
1.Conun H.HU. buonorus. «JKusoii opranuzm»: yuebuuk ois 6 knacca cpeaneii wkonbl. M.: [Ipoda
2018.
2.3axapos B.b.; Conun H.W. buonorus «MHoroo0pasue >kUBbIX OPraHU3MOBY YHEOHUK 151 7 KJ1acca
cpeaHent wkossl. M.: Ipoga 2019.
3.MawmonTos C.I'. buonorus anst nocrynatomux B Byser M.: Ipoda, 2015.
4. MamonTos C.I'., 3axapos B.b. Obwas 6uonorus: nocodue aast cpeaHux crelnanbHbiX yueOHbIX
saBeneHuil M.: Briciuas wkona, 2018.
5. Meronuueckue pekomerngaunu PobukJlad. Ikonorus.- C.-IlerepOypr («Touka pocta» / Ikonorus)

MartepuajibHO — TeXHHYeCKOe o0ecnievyeHme:

1. HHrepHeT pecypcbl.
2. AynuropHasi 1OCKa ¢ MArHUTHOM MOBEPXHOCTBIO.
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3. IlepcOHaNBHBINA KOMITBIOTED.
4. MynpTUMEIHIHBI IPOCSKTOP.
5

HMuTepakTrBHas nocka.

6. Ludposoe odopynosarue LieHTpa 00pa3oBaHUsA eCTeCTBEHHO-HAYUHO 1 TeXHOIOrHYeCKOH
HanpaeieHHocTeit «Touka pocTay

TemaTnueckoe mjiaH HpPOBAHHE

Neri/

Tema ypoka

Konnuec
TBO
4aCOB

Hara
npoBeneH
ust

a/p

/3

Bun kouTpons

ITpumeua
HUE

1.BBenenne 1 uac

Bbuonorus kax
Hayka O >KMBOM
npupone. Ponb
Ouonoruu B
NPAKTHYECKON
NeATeIbHOCTH

o aei.

Ctp 3-5

Tekymuii

Pazgen 1.9Boatonns xxuBoro mupa Ha 3emue 24

qaca.

T

ema 1.1 MHoroo6pasne ;xusoro mipa. OcCHOBHbIE CBOiiCTBA KMBbIX OPraHH3MOB

2 yaca.

Mmuoroobpaszue
JKUBOI'O MHUpa.

1

Crp 8-11

Texymuit

OCHOBHbIE
CBOICTBA KUBBIX
OpPraHu3MOB.

Ctp 9-10

Texymuit

Tema 1.2 PazeuTHe 6HOJIOrHMH B 10 AAPBHHOBCKHI MepHoa 2 uaca.

CraHoBneHUE
CUCTEMATHKHU.

1

Crp 12-13

TEKY LU

DBOIIOLUOHHAS
TEOPHS
2K b Jlamapka.

Crp 15-17

Texymuit

Tema 1.3 Teopns U.lapBHHa 0 NpOHCX0KIeHHH BHAOB ITyTeM eCTec

TBeHHOro oTéopa 4 uaca.

6.

Hayunbie u
COLUAJIBHO-
5KOHOMHYECKHE
NPEANOCBUIKH
BO3HHKHOBEHUS
VUCHUS TCOPUU
JapsuHa.

1

Ctp 18-20

Tect

YueHue

Y Japeuna 00
HCKYCCTBEHHOM
otbope.

Ctp 20-24

Tekyuini

Yuenne
Y TapsuHa 00
€CTECTBEHHOM

orbope.

Crp 24-28

JuKkTaHT
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9. Dopmbl 1 Ctp 29-34 HWunusunyans
€CTeCTBEHHOroO HbIH
otbopa.

Tema 1.4 Ipucnocob1eHHOCTH OPraHH3MOB K YCJIOBHSIM BHEIIHEH cpeabl 4 yaca.

10. | Ilpucniocobnens 1 Ctp 35-45 Tekymuii
OCTb OPraHHU3MOB
K cpene
obHuTAHUS.

11. | BoisiBienue 1 JI/ Odopmnenne | Urorosbiit
NPUCTIOCOOIEHHO P1 padoThl B
CTH K cpene TeTpaau
obuTaHus.

12 | 3aborao 1 Ctp 45-49
MOTOMCTBE.

13 Duznonoruyecku 1 Crp 49-53
€ amanTaLHH.

Tema 1.5 Muxkpoosorouna 3uaca.

14. | Bug, ero 1 Crp 53-55 Tekyuuii
KPUTEPUU U
CTPYKTYpa.

15. | Usy4enue 1 J/' | Odopmnenne | HMrorossiii
W3MEHYUBOCTH, P2 paboTHI B
KPUTEPUEB BUTA, TeTpagu
Pe3yJbTaToB
HCKYCCTBEHHOTO
otbopa.

16. | DBOmoUHOHHAs 1 Crp 55-58 Hrorosbliii
POJIb MyTaLMilL.

Tema 1.6 Makpossoaronus 2 yaca.

17. | I'maBHBIE 1 Ctp 60-66 Hupusuayans
HanpasJI€HUs HblIi
3BOJIFOLIHH.

18. | Obiue 1 Crp 66-70 Hrorosbiii
3aKOHOMEPHOCTH
OMONIOrHYeCKOH
HBOJIKOLIMM.

Tema 1.7 BO3SHHKHOBEHHE KH3HH HA 3emure 2 yaca.

19. | CoBpemennble 1 Crp 71-73 Texywnii
NPENCTaBIEHHS O
MPOUCXOKAEHHU
SKU3HH,

20. | HauanbHble 1 Crtp 74-77 HUnnueunyans
3Talbl Pa3BUTHSA HbI
JKU3HM. DJpa
npeBHeNel
YKU3HM.

Tema 1.8 PazButHe :KH3HH HA 3emute S yacos.

21. | PazButHe xH3HHU 1 Crp 78-81 Texkywuii
B apXEHUCKYI0 U
NPOTEPO3OHCKYHO
IpBL.

22. | PasBuTHe xu3HU 1 1/p Ctp 81-88 JUKTaHT

(98]

B MAJICO30MCKYIO
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oPY.

23

PazButHEe XU3HU
B ME€3030HCKYHO

oPY.

Ctp 89-92

Texyuini

24

Paspurne xu3HI
B KAlTHO30MCKYIO

opy.

Ctp 92-94

Texkywmuit

25.

[Tpoucxoxnenne
YEJIOBEKA.
DBomoLMs
yeJIoBeKa.

Ctp 94-101

Tekymuii

Pa3nen 2.CTpyKTYpHAsl opraHnu3anus *kMBbIX Opranu3iMoB 14 yacos.

Tema 2.1 Xumuueckas o

raHM3auMs KJaeTkH 4 yaca

26.

2NeMeHTapHbIN
COCTaB KJIETKH.
Heopranuueckue
BEILECTBA
KJICTKH.

1

Ctp 104-107

Texkywmuit

27.

Opranuueckue
BELLECTBA
KJIETKH.
YrneBoabl.
JIununel,

Crp 109-112

Texyuini

28.

Opranuueckue
BELIECTBA
KJIeTKH. benxu.

Ctp 107-109

Texkywmuit

29.

Opranuueckue
BELLECTBA
KJICTKH.
Hyknennosbie
KUCJIOTHI.

Crp 112

Hrorosbiii

Tema 2.2 O

OMeH BelecTB H Npeod

pa30BAHHE IHEPrHH B KJeTKe 3 uaca.

O6MeH BellecTs
U MPEBPALLIEHUE
3HEPruu B
KJICTKEC.

1

Ctp 113-114

Texyuini

IlnacTrnueckui
OOMeH.
buocunTes
OeNKoB, KUPOB,
yrJaeBOJOB.

Crp 114-118

Texkywmuit

DHepreTuyeckui
oOmeH.
BuyTpuknerouHo
€ NUIIEBapeHHe.
Jbixanue.

Crp 118-121

Hrorosbiii

Tema 2.3 Ctpoenne 1 PyHKUHH KJI€TOK 7 4ac

0B.

(]
(8]

IIpoxkapuotnyeck
M€ KJIETKHU.
Hsyuenue

KJIETOK
OGakTepuii.

1

Crp 122-124

Texkywmuit

DykapuoTHHecKa

Crp 125-132

Hunusuayanb
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s KJIETKA.
KnerouHas
memOpana,
LUTONnAa3Ma,
OpraHoOubI
LHTOIJIA3MBlI.

HbII

DykapuoTHyecka
s KneTka. Aapo.

Crtp 132-136

Texyuini

H3yuenune
KJETOK pacTeHUit
U SKUBOTHBIX.

3\T

Texyuini

JleneHne KIeTok.

Crtp 137-142

Texymuin

KnetouHas
TEOpUS CTPOEHMS
OpraH13MOB.

Crp 142-143

HnauBuayans
HBII

3aueTr o Teme
«Knerka».

IlosT.pazMHoxK
€Hue

Hrorosrrit

Pasnen 3. PasMHOKeHHEe H HHAHBHAYAbHOE PA3BHTHE OPraHH3MOB S 4ACOB.

Tema 3.1

PasMHOXeHHE OPraHHu3MOB 2 Haca.

40.

becnonoe
Pa3MHOXKCHHC.

1

Ctp 146-149

Texyuini

41.

Tlonosoe
pasMHOXKeHHe.
OnnonoTBOpeHU
€.

Crp 150-155

Tekyunii

Tema 3.2 UnauBuayaiabHoe

pa3BuTHE OPraHu3MoB 3 yaca.

42.

OHTOTreHes.
DOMOPHOHATBHBIH
nepuon
Pa3BHTHSL.

1

Crp 156-161

HnauBuayans
HbIi1

OnTorenes.
TTocTambpuonan
bHBII NepUoA
pPa3BUTHS.

Crp 162-166

Texymuii

44

O6wune
3aKOHOMEPHOCTH
pa3BHTHH.

Crp166-169

Hrorosbiii

Pasnen 4. HacieACTBEHHOCTH H H3MEHYHBOCTB OPraHu3MoB 13 yacos.

Tema 4

.1 3akonom

EPHOCTH HA

CIACAOBAHHUSA MPH3HAKO

B 6 4acos.

45.

OcHoBHble
MOHATHA
FEHETUKM,
I'nbpunonoruyec
KHI METOQI
H3Y4EeHHs
HACJIeACTBEHHOCT
u I 'MeHpens.

1

a/p
5

Crp 172-174

Tekyunii

46.

3aKoHBbI
Mennens.
MoHorudpuaHoe
CKpell1BaHKe.

a/p

Ctp174-180

Tekyunii

47.

3akoHbI

MeHnnens.

a/p

Ctp 180-186

Texyuini
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AurubpunHoe
CKPCIIHBAHUC.

48. | IN'eneruka nona. 1 Crp 188-190 | Texkymuii
49. | I'enoTun kak 1 Ctp 192-195 | UHouBUAYyaIbL
cHcrema Hblii
B3aUMOJIEHCTBYIO
IIMX MeHOB.
50. | PeweHnue 1 J\ Pabora B Hrorosblii
TeHETUYCCKHUX P8 TETPasIX
3a/1au.
Tema 4.2 3akoHOMepHOCTH H3MEHUHBOCTH 4 uaca
51. | HacnencTBeHHAs 1 Ctp 196-200 | Tekymwuit
M3MEHUYHBOCTb.
52. PeHOTHIIUECKAS 1 Ctp 201-203 Hunoneunyans
M3MEHUYHBOCTb. Hbiii
53. | BriasncHue 1 JI/ | NabopatopHasn HuguBuayans
M3MEHYHBOCTH P9 | pabora Hbl
OpPraHu3MOB.
54. | 3auer 1 MoaroToBKa K Hrorosbiii
«HacnencrBeHHO 3a4eTy no
CTb U BOMPOCaM.
M3MEHYUBOCTbY.
Tema 4.3 Cenexkuus pacTeHHH, )KHBOTHBIX H MUKPOOPraHH3MoB 3 uaca.
55. | Cenekuus. 1 Crp 205-206 Tekymuii
[leHTphi
MHOT000pas3us u
MPOUCXOKACHHS
KYJIbTYPHBIX
PACTECHUH.
56. MeTtonabl 1 Ctp 207-211 Tekyuuii
CeJIeKLUH
pacTeHui U
JKMBOTHBIX.
57. | Cenekuyus 1 Crp 211-213 Hrorosbiii
MHUKPOOPTaHU3MO
B. JIOCTHIKEHHUS H
OCHOBHBIC
HarnpasJIeHHs
COBpPEMEHHOU
CeNIeKLINH.
Pazaen 5. B3aumooTHomeHus1 opraius3moB M cpeabl. OcHOBBI 3koj0ruu 11 yacos.
Tema 5.1 buocdepa, ee cTpykTypa v pyHKuHH 6 UacoB.
58. | Ctpykrypa 1 Crp 216-225 Texymuii
Huocheps!.
Kpyrosopor
BCILECCTB B
IPHUPOAE.
59. | Dxonoruyeckue 1 Crp 231-240 HroroBblii
takTopbl.
60. | buoreoueHo3bI. 1 Ctp229- HnauBuayans
buoLeHo3bI. 230,239 HbIit
Bunosoe
pazHooOpasue.
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6l.

TTuiueBble CBA3U
B PKOCHCTEMAX.

Crp 225-
230,243

Texyuini

62.

buotnueckue
(dakTophl.
B3auMooTHOLIEH

HsI MEKIY
OpPraHU3MaMU.

Ctp 246-260

Texymuit

63.

H3yuenue u
ONHCAHHE
3KOCHCTEM CBOCH
MECTHOCTH.

KOHCIIEKT

Texyuini

Tema

5.2 buocdej

DA H YeJI0BeK 3 Yaca.

64.

ITpuponHsbie
pecypehbl U UX
MCIIO/Ib30BAHHE.

Crp 270-273

Texyuini

Ponb uenoseka B
Huocdepe.
IlocnengctBus
IEATENBHOCTH
4eJIOBeKa B
IKOCHCTEME.

Ctp 274-281

Texymuit

60.

JKOJIOTHUECKHE
npodJeMsl.

Crp 281 -285

Hrorosbiii

O00011e

HHe 2

qaca.

67.

CraHOBNIEHUE
COBPEMEHHOMN
TEOPHH
IBOJIOLIMH.

Paznen 1

Texymuit

68.

Knerxa -
CTPYKTYpHas
(hyHKUNOHATBHAS
CIMHULA

JKUBOTO.

Pazmen 2

Tekymuii
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