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IHOACHUTEJIBHAS 3AITMCKA

Pabouas nporpamma paspa0oTaHa Ha OCHOBe:

Lo

3axona Poccuiickoit @enepaunn «O6 00pa3oBaHUN»;

2. @enepanbHOTO KOMIIOHEHTA rocyaapcTBeHHoro craniapra (IIpukaz MunobpazoBanus Poccun «O06
yIBEepkKJACHUU (HenepaTbHOr0 KOMIIOHEHTa TOCYJapCTBEHHBIX CTaHAAPTOB HA4YaJIbHOTO OOIIEro,
OCHOBHOTO 00IIIET0 U cpeaHero (MmoaHoro) oomiero oopazoanus» ot 05.03.2004 Ne 1089);

3. Tlpukaza Munobpuayku Poccun ot 19.12.2012 N 106701 31 mapra 2014 r. Ne 253 «O06 yrBepxkIeHHH
denepanbHOrO MeEpeyHsi yYCOHMKOB, PEKOMEHIYEMBIX K WCIOJIb30BAHUIO TPU peaM3allid UMEIOIUX
rOCYIapCTBEHHYIO aKKPEAUTAIMI0 00pa30BaTeNIbHBIX MPOrPaMM HA4yajlbHOTrO OOIIEro, OCHOBHOTO OOIIEro,
CpemHero o0IIero 00pa3oBaHUY;

4. Pabouas mporpamma cOCTaBJIcHA B COOTBETCTBUM ¢ IIpumepHoil mporpamMmol 1o OHOJOTHH Ha OCHOBE
denepanbHOT0 KOMIIOHEHTa TOCYJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIapTa CpeaHero (MOJHOT0) o0mero
oOpasoBanust (0a30BbIii YpOBEHb) W HAa OCHOBE TMPOrPAaMMbl OCHOBHOTO 0OIIEro oOpa3oBaHUS IO
ouonorun 6-9 kmaccos, asropsl: H.M.Conun, B.b.3axapos, E.T.3axapoBa 1jisi OCHOBHOM IIKOJIBI,
2010r

5. B cootBercTBuM ¢ YueOHbIM ruianHoM MBOY «Xonxomnoiickas COL» Ha 2023-2024 yueOHbIH TO.

Anpecar: Pabouas nporpamma InpegHasHaueHa Ui M3ydeHus Ouosioruu B 9 kinacce Ha 0a30BOM
ypoBHe. Pabouasi mporpamMma COCTaBJI€Ha C y4€TOM HHIMBUIYaJbHBIX OCOOEHHOCTEH oOywaromuxcs 9
KJlacca M clielu(UKH KJIAaCCHOTO KOJUIEKTUBA.

O0bem u cpoku ucnojHeHusi. CoriiacHo y4eOHOMY IUIaHy IIKOJbl Ha M3ydeHue OHojoruu B 9
KJ1acce oTBoaUTCs 68 yacoB (2 yaca B HENENIO).

PoJb 1 MeCTO IJUCHMILJIHHBI:

Kypc BXOIUT B 4MCIO AUCHUILIINH, BKJIOYEHHBIX B Y4€OHBIN TUIaH Ui 00111e00pa30BaTeIbHbIX YUPEKACHUN
P®, ocoboe mecTo maHHOTO Kypca 00yCIOBICHO HEOOX0IMMOCThIO (POPMUPOBAHUS 11€7I0 CTHOTO
MPEJICTaBICHUS O MUpPE, OCHOBAHHOTO Ha MTPUOOPETEHHBIX 3HAHUAX, YMEHUSIX H CIIOCO0aX NEATENbHOCTH,
MPUOOPETEHHUH OITBITa Pa3HOOOPa3HOH JCATEIIBHOCTH, IO3HAHUS M CAMOIIO3HAHMS, TIOJITOTOBKE K
OCYIIECTBICHUIO OCO3HAHHOTO BBIOOpa MHAMBUIYaTbHON 00pa30BaTeIbHOM UK NMPO(ecCHOHAIBHOM
TpaekTopuH. Ponb Ouosioruu B cucTeMe HIKOJIBHOTO 00pa3oBaHus 00YCIIOBJIEHA €€ 3HAYCHHEM B
(dhopMupoBaHUU OOIIEH KYITbTYPHI OIPACTAIOIIETO MTOKOJIICHUS, BOCIIUTAHUN TBOPYECKOM TUIHOCTH,
OCO3HAHHWH CBOCH OTBETCTBEHHOCTH Iepe;] OOIIICCTBOM 3a COXpaHEHHUE KU3HU Ha 3emiie. 3mokeHHbIe
HamnpaBleHNs] 00ECTICUNBAIOT [IETOCTHOCTh OMOJIOTHIECKOTO 00pa3oBaHus B cpeaHeil mkomue. Ux
byHIamMeHT GOPMUPOBANICS B HAYAILHOH IIKOJIE B KYPCE OKPYKAIOIIEro MUpa.

Oco3HaHue ydeHUKaMH UCKITFOYUTEILHOW POJIM KU3HU Ha 3eMJIe U 3HAYCHHS OMOJIOTHH B KU3HU YETIOBEKA
1 oO1iecTBa. 3HaHKWE OCHOB OpPraHU3ALNK U (PYHKIIMOHUPOBAHUSA KUBOTO, €T0 POJIK Ha 3eMie —
HEOOXOMMBIN AJIEMEHT TPAMOTHOTO BEICHUS IJIAHETAPHOTO XO3SIICTBA.

OBnasieHue CUCTEMOI SKOIOTHYECKUX U OMOC(HEPHBIX 3HAHUMN, OTPEACTISIONIeH TpaHUYHbIE YCIOBUS
AKTUBHOCTHU YEJIOBEYECTBA B LIEJIOM M KaXKJIOT'0 OTIACILHOIO YeaoBeKa. Best aesTeIbHOCTh oA J0/KHA
OBITh OTPaHUYCHA YKOJIOTHUECKUM TPeOOBaHMEM COXpAaHEHUS OCHOBHBIX (yHKIHNI Onocdepsl. Tonbko ux
COOJIFOJICHNE MOKET YCTPAHUTh YTPO3Y CAMOHUCTPEOICHIS YeI0BEUECTRA.

OcBoeHHE AIIeMEHTAPHBIX OMOJIOTUYECKUX OCHOB MEMIIMHBI, CEIbCKOTO U JIECHOTO XO35HCTBA,
ouorexHosoruu. Beaenne 3m0poBoro 006pasa JKU3HU HEMBICIMMO BHE CIIEIIUATBHBIX OMOJIOTHYECKUX
3HAHWUH.

dopmupoBaHue MPEACTABICHUS O MMPUPOJIC KaK pa3BUBAIOIICHCs cucTeme. Poik Ononoruu B
(hopMUPOBAHUU UCTOPHUECKOTO B3TJIsIa HA IPUPOY MHOTOKpATHO Bo3pactaet. LlIkonpHast Ouosorus, Kak
HUKaKas Jpyras ydeOHasi JUCIUILINHA, TT03BOJISIET IPOJEMOHCTPHUPOBATh TO3HABATEIIBHYIO CHUJTY €IMHCTBA
CHCTEMHOTO, CTPYKTYPHO-YPOBHEBOTO M HCTOPUUYECKOTO MOAX0/1a K MPUPOIHBIM SIBJICHHUSIM.

OBnageHne OMOJIOTHIECKUMH OCHOBAMH 37I0POBOTO 00pa3a KHU3HH.

W3ydeHne 7aHHOTO Kypca TECHO CBS3aHO C TAKUMU JUCIUTUTMHAMU, KaK XUMUS, TeONIoTusl, (hU3HKa,
MareMaTtuka. Pabouas mporpamma npenHa3sHavyeHa i u3ydeHus: OMoJIoTun B 9 Kiacce cpeaHei



o01eo0pa3zoBaTebHON MIKOJBI 10 yueOHUKY bromorus «Oomme 3akoHOMepHOCTHY 9 Kitace
C.I''MawmonToB, B.b.3axapos, H.1.Conun- M.: lpoda 2009

AKTYaJILHOCTb
JAHHOTO TPEIMETa BO3PACTAET B CBSI3U C TEM, YTO OUOJIOTHUS KaK y4eOHBIN MPEAMET BHOCUT CYIIECTBEHHBIN
BKJIaJ B (DOPMUPOBAHUE Y YUAIIUXCS CUCTEMbI 3HAHUH KaK O KUBOU MPUPOJE, TaK U 00 OKPYKAIOIIEeM MUPE
B 1iesioM. Kypc Ononorum B 9 kitacce HampasiieH Ha (POPMUPOBAHKE y yUAIIMXCS IPEJICTABICHUNA 00
OTIUYUTENBHBIX OCOOCHHOCTSX KUBOHM MPUPOJIBI, O €€ MHOT000pa3uu u Boonud. s opMupoBanus y
yYamuxcsi OCHOB HAyYHOTO MHUPOBO33PEHUS, PA3BUTHS MHTEIUIEKTYAIbHBIX CTOCOOHOCTEH 1
MO3HABATENLHBIX HHTEPECOB B MPOIECCE N3YUCHHUsI OMOJIOTHH OCHOBHOE BHUMAaHUE yACISIETCS HE Mepeaade
CYMMBI TOTOBBIX 3HAaHUM, a 3HAKOMCTBY YYaIlIUXCs C METOJaMH HAyYHOTO MTO3HAHUS )KUBOU TPUPOJIBI,
MIOCTaHOBKE Npo0IeM, TpeOYIOIUX OT HUX CAMOCTOATEIbHOM JESITEIBHOCTH MO UX Pa3pelICHUIo,
(hopMHpPOBaHNIO AKTUBHOM JTMYHOCTH, MOTUBUPOBAHHON K CaM0O00Opa30BaHUI0, 00Iaar0IIeH TOCTaTOYHBIMH
HABBIKAMU M TICUXOJOTHYECKIUMH YCTAHOBKAMH K CAMOCTOSTEIILHOMY TIOUCKY, 0TOOPY, aHAIHU3Y U
WCIOJTb30BaHuI0 HH(popManuu. Ha 3To copueHTHpoBaHa U CHCTEMa YPOKOB, MPEICTABICHHAS B paboyeid
IIporpaMmMe.

Bo3pacTHble 0cO0CHHOCTH yYAIMXCSH:
B noapocTkoBOM BO3pacTe CEpbE3HO NU3MEHSIOTCS YCIIOBUS KU3HU U AEATENBHOCTH IIKOIBHHUKA, YTO
MIPUBOJUT K MEPECTPONKE MCUXUKH, TIOMKE CTApPbIX CIOXKUBIIMXCSA (POPM B3aUMOOTHOILIEHUH C JIIOJbMHU.
B npouecce yueHHs 04eHb 3aMETHO COBEPILEHCTBYETCS MBILIUIEHUE NOApOCcTKa. ConepikaHue v JIOTUKA
M3y4aeMbIX B LIKOJIE TPEIMETOB, U3MEHEHHE XapaKkTepa U GopM yuyeOHO! JAesITeIbHOCTH (POPMUPYIOT U
Pa3sBUBAIOT Y HETO CIIOCOOHOCTh AKTUBHO, CAMOCTOSATEIBHO MBICIUTb, PacCyXk/1aTh, CPAaBHUBATH, J€ATh
rirybokue 00001IeHHs U BBIBO/IBI. JloBepre yuuTesns K YMCTBEHHBIM BO3MOKHOCTSIM MOJIPOCTKA KaK HENb3s
00JIb1IIE COOTBETCTBYET BO3PACTHBIM OCOOCHHOCTSIM JIMYHOCTH.
KonkpeTHo-00pa3Hble (HarisiiHbIE) KOMIIOHEHTHI MBILIUIEHUS! HE MCU€3al0T, a COXPAHSIOTCS U pa3BUBAIOTCA,
MIPOI0JIXKAast UTPaTh CYLIECTBEHHYIO POJIb B OOILEH CTPYKTYpe MBILIUICHHS (HAllpUMep, Pa3BUBAETCS
CIIOCOOHOCTh K KOHKPETH3allu1, WITFOCTPUPOBAHUIO, PACKPBITUIO COJEP)KAHUS MOHATHS B KOHKPETHBIX
oOpazax u npezcraBieHusnx). [losromy nmpu onHoo6pasuu, 0JJHOCTOPOHHOCTH WJIM OTPAaHUUEHHOCTH
HAaIJISIIHOTO OIBITa TOPMO3UTCS BBIYUCIEHNE a0CTPAKTHBIX CYILIECTBEHHBIX IPU3HAKOB 00BEKTA.
3HaYeHNEe KOHKPETHO - 00pa3HbIX KOMIIOHEHTOB MBIIIICHUS! CKA3bIBAETCS U B TO, UTO B PsJIC CIIyyacB
BO3/JICICTBHE HENTOCPEACTBEHHBIX UyBCTBCHHBIX BIICUATICHUM OKA3bIBACTCS CUJIBHEE BO3JECHCTBUS CIIOB
(Texcra yueOHMKa, OOBSICHEHUS yuuTelsi). B pe3ynbpTare NpoHCXOAUT HEMPABOMEPHOE CY)KEHUE HITH
pacIIMpeHre TOro I HHOTO MOHATHS, KOTJa B €r0 COCTaB IPUBHOCUTCS SIPKUE, HO HECYILIECTBEHHBIC
npuzHaky. CiydaifHO 3aredaTiieBIINecs WLTIOCTPAIMK B yYeOHUKE, HArIATHOM TTOCOOMH, KaJpbl yueOHOTO
KUHOHUIbMA.
B mporecce yaeHust moJpocTok NpruodpeTaeT CoCOOHOCTh K CIIOKHOMY aHATUTHUKO-CUHTETHYECKOMY
BOCIIPHSTHIO (HAOJIOICHUIO) IPEMETOB U siBJIeHUH. [1opocTOK MOXKET CMOTPETh U CIyIIaTh, HO
BOCIIPHSITHE €T0 OYJET CIlydaifHbIM.
[TamsTh 1 BHUMaHKE TOCTENIEHHO NPUOOPETAIOT XapaKTep OPraHU30BAHHBIX, PETYIUPYEMbIX U
yIpaBJsieMbIX IPOLECCOBB MoApOCTKOBOM BO3pacTe 3aMeyaeTcsl 3HaUUTENbHBIN IPOrPECC B 3alIOMUHAHUN
CJIOBECHOTO U a0CTpaKkTHOrO MaTepuaia. Pa3BuTre BHUMAaHUS OTIMYACTCSA U3BECTHON MPOTHBOPEUHNBOCTHIO:
C OJJHOW CTOPOHBI, B IOJPOCTKOBOM BO3pacTe (popMupyeTcsl ycToiunBOE, MPOU3BOJIbHOE BHUMaHKE. C
JpyTroi - oOUiIMe BlieUaTICHHUH, epeXxuBaHuil, OypHas akTUBHOCTh M MMITYJIbCUBHOCTb IOJIPOCTKA YacTO
MPUBOJIUT K HEYCTOMYMBOCTH BHUMAaHUS, U €ro ObICTPOil oTBIeKaeMOCTH. HeBHUMATENbHBIN U paccessHHBIN
Ha OJIHOM YpOKe («HEI00MMOM» ), YUeHHK MOXET COOpaHHO, COCPEAOTOYEHHO, COBEPIIEHHO HE OTBIIEKASICh.
PaboTats Ha apyrom («J1r0OMMOM» ) ypOKeE.
OO01iee HanpaBiIeHNE Pa3BUTHUS MBILUIEHHS IPOUCXOUT B IUIAHE MOCTENEHHOIO Nepexoaa OT npeoliaaHus
HarasAHO- 00pa3HOro MbIIUIEHH (y MIAIINX MIKOJIbHUKOB) K IPe00IalaHuI0 OTBJIEYEHHOT'O MBILIUICHHUS B
MOHATHSX (y CTapIIMX HOJPOCTKOB).
MHorue y4eOHble IIpeIMEThl HPAaBATCS MOAPOCTKAM IIOTOMY, YTO OHU OTBEYAIOT €ro MOTPEOHOCTSIM HE
TOJIKO MHOT'O 3HaTh, HO M YMETh, ObITb KyJbTYPHBIM, BCECTOPOHHE Pa3BUTHIM 4YenoBekoM. Hamo
HOJIEPKUBATh yOEXKIeHHE MTOAPOCTKOB B TOM, YTO TOJILKO 00pa30BaHHBIN YEJI0BEK MOKET OBITh I10-
HACTOSIIIIEMY TOJIE3HBIM WICHOM 001IecTBa. Y OSKICHNS U MHTEPECHI, CIIMBASICh BOSJAMHO, CO3AI0T Y
IIOIPOCTKOB MOBBIIIEHHBIN 3MOLUOHAIBHBIA TOHYC U ONPENEIISIOT UX OTHOLICHUE K yueHuto. Ecin xe



MOJIPOCTOK HE BUIUT XKU3HEHHOTO 3HAYCHHUS 3HAHUM, TO Y HEro MOTYT C(POPMHUPOBATHCS HETaTHBHbIC
yOeXJIeHUS U OTPULIATETIbHOE OTHOLICHUE K CYIIECTBYIOIUM YyueOHbIM npeameTraM. CylecTBeHHOe
3HA4YEHUE MPH OTPULIATEIHHOM OTHOIICHUH MOJAPOCTKOB K YUEHUIO UMEET OCO3HAHUE U MEPEKUBAHUE UMH
Heycrexa B OBJIAJICHUM TeMU WM MHBIMHU yueOHbIMU npeameTamu. Heycrex, Kak npaBuio, BbI3BIBAET Yy
MOJIPOCTKOB OypHBIE, OTPHUIIATENIFHBIC SMOIIMH 1 HEXKEJIAHUE BBIOIHAT TPYJHOE 3aKPEIUISeTCs
OTpHLIATETILHOE OTHOLICHUE K MPEIAMETY.

HaoG6opoT, 6aronpusTHON CHTyanueil y4eHus! sl TIOAPOCTKOB SIBJISIETCS CUTYAIHsl ycIiexa, KOTopast
o0ecrieurnBaeT UM SMOLIMOHANBHOE OJIaronoiIyque.

Oco0eHHOCTH MPOrPaAaMMHOI0 MaTepHuasia:
CoBpeMeHHbIe TPeOOBAHMS K OPraHu3aluu y4eOHOI0 mpouecca:
. Pabouas mporpamma pazpaboTana ¢ y4eTOM OCHOBHBIX HAIlpaBJIE€HUH MOJIEPHU3AINHU OOILET0
oOpazoBaHus:
HOpMaNU3alys yueOHOM Harpy3Ku yJaluxcsi; yCTpaHEeHHEe Neperpy3okK, NOAPhIBAIOIUX UX (PU3NIECKOe U
TICHXHYECKOE 3JI0POBHE;
COOTBETCTBHE COJEpKaHUs 00pa30BaHMs BOSPACTHBIM 3aKOHOMEPHOCTSAM Pa3BUTHS ydaluXcs, UX
0COOEHHOCTSAM U BO3MOXHOCTSIM;
JMYHOCTHAS OPUEHTAIHSI CO/IEPKaHUS 00pa30BaHuUs;
NeSITETbHOCTHBIN XapakTep 00pa30BaHMs, HAIIPABIEHHOCTh COJIep>KaHus 00pa3oBaHus Ha (OPMUPOBAHUE
001X y4eOHBIX YMEHHIN 1 HAaBBIKOB, 00OOIIEHHBIX CII0COOOB yueOHOMU, MO3HABATEIHHOM,
KOMMYHHUKATHUBHOM, IPAKTHUECKOI, TBOPUECKOH AEATEIHHOCTH, Ha MOTyUYEHUE yJallUMUCS OMBITA 3TON
JeATEIbHOCTH;
yCUJIEHHE BOCITUTHIBAIOIIETO MMOTEHIINANA;
(hopMUpOBaHUE KITIOYEBBIX KOMIICTCHIINH — TOTOBHOCTH y4aIHXCsl UCTIOJB30BaTh YCBOCHHBIC 3HAHUS,
YMEHUS U CIIOCOOBI IeATEIbHOCTH B PEabHOM JKU3HU ISl PEIICHUs MPAKTUYECKHX 3a/1a4;
o0ecIieueHrne KOMITBIOTEPHOW TPAaMOTHOCTH Yepe3 MPOBEICHIE MYJIbTUMEINIHHBIX YPOKOB, TECTHPOBAHHE,
CaMOCTOSITENbHYIO PaboTy ¢ pecypcamu MHTEpHET.
Konuyenmyanwvnoii ocnoeoii paznena Ouonoruu 9 kiacca siBISIOTCS M€ UHTETPALUU Y4€OHBIX MTPEAMETOB;
MIPEEMCTBEHHOCTH HAYaJIbHOTO U OCHOBHOTO OOIIET0 00pa3oBaHus; T'yMaHU3alluu 00pa30BaHMUs;
COOTBETCTBHUSI COZIEpKaHUsI 00pa30BaHUsI BO3PACTHBIM 3aKOHOMEPHOCTSAM Pa3BUTHUS YUAIIUXCS; TMYHOCTHOM
OpHUEHTAIIUU COJIEp>KaHUs 00pa30BaHUS; AEATEIHHOCTHOTO XapakTepa 00pa3oBaHMsI ¥ HAIIPABICHHOCTH
cozepkanus Ha (JOpPMHUPOBaHUE OOIIMX yUeOHBIX YMEHHUN, 000OIICHHBIX CIIOCOO0B yUeOHOM,
MO3HABATENBHOM, MPAKTUYECKON, TBOPUYECKOU eI TENLHOCTH;, (POPMHUPOBAHUS Y YIALTUXCS TOTOBHOCTH
UCIOJIb30BaTh YCBOCHHBIC 3HAHUS, YMEHUS U CLIOCOOBI IEATEIILHOCTH B PEaIbHOM KU3HU JJISl PeIICHUS
MPAKTUYECKUX 3a/1a4 (KITFOYEBBIX KOMITIETEHITNH ). DTH UJIEH SIBUJIMCH 0a30BBIMU MIPH OTPEACTICHUH
CTPYKTYpBI, LIeJIel U 3a71a4 MpejiaraeMoro Kypca.

Xapakrepcruka YMK:

B 9 kmacce npemycMarpuBaeTcsl H3y4eHUE TEOPETUISCKUX U MPUKIIAJHBIX OCHOB O0IIeH OMOJIOTHH.
IIporpamma Kypca BKJItoYaeT B ce0si BOIPOCHI MpOrpaMMbl 001eo0pazoBarenbHON mKois! At 10 -11
KJIacCOB. B Hell coxpaHeHBI Bce pa3/ielibl M TEMbI, H3y9aeMbIe B CpeHel 001eo0pa3oBaTeNbHOM MIKOJIE,
OJTHAKO COJIepKaHUE KAXJI0r0 yd4eOHOro 0J10Ka yIpoIleHO B COOTBETCTBUH C BO3PACTHBIMU OCOOCHHOCTSIMHU
00YyJaroIINXCsl U C YUETOM 00pa30BaTeIbHOrO YPOBHS. DTO HAILIO OTpaKeHHE B paboueii mporpamme B
4acTH TpeOOBAHUH K MOJOTOBKE BHIITYCKHUKOB, YPOBEHb KOTOPBIX B 3HAYUTEIHHOMN CTENEHN OTIUYAETCS OT
yYpOBHS TpeOOBaHMM, MpenbsABIsieMbIX K yyamuMces 10 -11 kiaccos.

Jlnst mproOpeTeHus MPaKTUYECKUX HABBIKOB U MOBBIIICHUS] YPOBHS 3HAHUH B pabo4ylo porpaMMmy
BKJIIOUEHBI JJabopaTopHble paboThl, perycMoTpeHHble [IpumepHoit nporpammoii. Crcrema ypokoB
OpPHEHTUPOBaHA HE CTOJIBKO Ha MEepeiauy «TOTOBBIX 3HAHHIT», CKOJIBKO Ha (POPMHUPOBAHHE aKTUBHON
JUYHOCTH, MOTUBUPOBAHHON K caM000pa30BaHUI0, 00J1a/1ato1iel JOCTaTOYHBIMU HaBbIKaMU
IICUXOJIOTMYECKUMHU YCTAHOBKAMHU K CAMOCTOSITEIbBHOMY ITOMCKY, OTOODPY, aHAaJIU3y U UCII0JIb30BAHUIO
uHpopMaruu. J{i1s TeKyero TeMaTu4eckoro KOHTPOJIs U OLICHKHU 3HAHUH B CHUCTEME YPOKOB
IIPEYCMOTPEHBI YPOKH - 3a4ETHI.

Oco0oe BHUMaHuE yAeseTcsl 03HABaTeIbHOM aKTUBHOCTH yJalllUXCsl, X MOTUBUPOBAHHOCTHU K
CaMOCTOSITEIILHOM padoTe. B ¢Bsi3M ¢ 3TUM IIpU OpraHu3aii y4eOHO-M03HABATEIbHOM AeITETbHOCTH
npejnoaraercs padbora ¢ TeTpablo Ha MeYaTHOW OCHOBE:



C. B. HuOynesckuii, B. b. 3axapos, H. . Connn « buonorus. Obmue 3akoHoMepHOCTH. 9 Ktace». B
TeTpajb BKIIOYEHBI BOMPOCHI U 33J]aHUs, B TOM YHCJIE B BHJE CXeM U TaOnuil. boibInyio 4acTh COCTaBISAIOT
3aJjaHus, OPUEHTUPOBAHHBIC TTIABHBIM 00pa30M Ha BOCIIPOU3BEACHNE YCBOCHHOTO COJIEpKAHUSA. JTH
3aJ]aHus BBIMIOJIHAIOTCS 110 X0y ypoka. PaboTa ¢ Tabnuuiamu 1 mo3HaBaTelbHbIE 33/1aHuUs, TPEOYyIOLIe OT
YYCHHKA Pa3MBIIUICHUH WX OTPAO0OTKH HABBIKOB CPABHEHHS, COTIOCTABIICHHUS, BBIITOIHSAIOTCS I0OMA.
Pabouast mporpamMMa OpHEHTHPOBAaHHA HA UCIIOJIb30BaHUE YUEOHUKA:
C. T'. Mamonros, B. b. 3axapos, H. UI. Conun « buonorus. O6mue 3akoHoMepHOCTH. 9 Kitacey» - M.:
Hpoda.
N3yuenune kypca «O01mas 61MoI0THs» OCHOBBIBACTCSA HA 3HAHUAX YUALUXCS, OIYYEHHBIX PU U3y4EHUU
OMOJIOTMYECKUX JUCHUIUIMH B MJIQIIIMX KJIACCaX, U ABJISIETCS MPOJOHKEHUEM UMHU OCBOCHHS
OMOJIOrMYEeCcKOM TMCIUIUIMHBI, HauaTol B 5 kiacce yueOHukoM «IIpuponosenenue» A.A. Ilnemanosa u
H.N. Conuna.

N3yuenne npeameTa Takke OCHOBBIBACTCS HA 3HAHUSX, TPUOOPETEHHBIX HA YPOKAX XUMUH, (PUZHKH,
UCTOpHH, reorpaduu.

J1n1st moBbIIeHHs: 00pa30BaTENFHOTO YPOBHS M TOJYYSHHST HABBIKOB IO MTPAKTHYECKOMY HUCTIOIH30BAHUIO
MOJTYYE€HHBIX 3HAaHUW TIPOTPAMMOM MTpeIycCMaTpUBAEeTCs BHIIOJIHEHHE Psijia JIAO0OpaTOPHBIX paboT, KOTOPHIE
MIPOBOASTCA MOCIIE MOAPOOHOTO HHCTPYKTaXKa U 03HAKOMJICHHSI YUallIUXCs C YCTAHOBJIEHHBIMU MPaBUIIaMU
TEXHUKHU 0€3011aCHOCHOCTH.

Lean padoueii nporpaMmsi

Pabouas mporpaMMa HarpapiieHa Ha peajln3aliio OCHOBHBIX yesell:

OCBOCHME 3HAHMI O )KMBOM IIPUPOJE U NMPUCYIIUX €1 3aKOHOMEPHOCTAX; CTPOCHUH, )KU3HEACATEIbHOCTH U
cpenooOpa3yrolie poiu )KUBbIX OPraHU3MOB; O POJIM OMOJIOTHYECKON HAyKH B PAKTUYECKOM
NEATETbHOCTH JIFOACH; METOIaX MO3HAHUS )KHUBOW MTPUPOIBL;

OBJIaJleHHE YMEHUSIMH IIPUMEHATh OMOJIOTHYECKHE 3HAHUS 17151 O0bSCHEHMS IIPOLIECCOB U SIBJICHUH JKHUBOM
MIPUPO/IbL, )KU3HEEATEIbHOCTH COOCTBEHHOTO OpraHM3Ma; UCIO0JIb30BaTh NH(OPMAIIHIO O COBPEMEHHBIX
JOCTHXKEHUAX B 00J1aCTU OMOJIOTUH U SKOJIOTHH, O (paKTOpax 3J0pOBbs U PUCKA; pabOTaTh C
OMOJIOrMYECKUMH NTPUOOpaMH, HHCTPYMEHTAMH, CIIPaBOYHUKAMM; IPOBOIUTH HAOIIOJEHNUS 32
OMOJIOTMYECKUMH 0OBEKTaMH U COCTOSIHUEM COOCTBEHHOTO OpraHHW3Ma, OMOJIOTUYECKUE SKCIIEPUMEHTHI;
Pa3sBUTHE NI03HABATEJIbHBIX HHTEPECOB, HHTELJICKTYATbHbIX H TBOPYECKHX CIIOCOOHOCTEH B IIpoLecce
NIpOBe/IeHHs HaOMI0ICHNH 3a )KUBBIMU OpraHU3MaMH, OMOJIOTMYECKHX IKCIIEPUMEHTOB, paboThI ¢
pasIMYHBIMU UCTOYHUKAMU UH(POPMaIIH;

BOCIIUTAHME TTO3UTHBHOTO IIEGHHOCTHOT'O OTHOIIEHHUS K KUBOW MPUPOJIe, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO JPYTUX JIIOJEH; KyJIbTYphl IOBEJCHUS B IIPUPOJE;

HCNOJIB30BAHNE NPHOOPETEHHBIX 3HAHUI U YMEHHUI B NIOBCEeIHEBHOM KHU3HH /IS yX0/1a 33 JOMAaIITHUMHU
AKHUBOTHBIMH, 3a00Thl O COOCTBEHHOM 3/10pPOBbE, OKa3aHUs MEPBON NOMOILM ce0e U OKPYKAIOLIUM; OLEHKU
MOCJIEICTBHIA CBOEH JEATENLHOCTH 110 OTHOUIEHUIO K MPHUPOTHON cpesie, COOCTBEHHOMY OpTaHU3MY,
3JI0POBBIO IPYTHX JIIOJIEH; 1151 COOII0ACHUS IPAaBUII IOBEJICHHS B OKPYKaIOLIeH cpeJie, HOpM 370pOBOTO
oOpaza XHU3HH, MPOPHIAKTUKH 3a00JIeBaHUH.

Pabouas mporpamMma npeaycMarpuBaeT (OpMHUPOBAHUE Y ydalIXCsl 001ey4eOHbIX YMeHU I M HABBIKOB,
YHUBEPCAIBHBIX CIIOCO00B eATeIbHOCTH U KJIIOUEBbIX KOMIETEHIMH. B 3TOM HanpaBnenun
MIPUOPUTETHBIMU JJIs1 yueOHOro npeamMera « bronorus» Ha cTyneHr OCHOBHOTO 00111ero 00pa3oBaHMs
SBIISTIOTCSI: pacrio3HaBaHue 00bEKTOB, CPaBHEHUE, KIIaCCH(PUKALINS, aHATIH3, OI[CHKA.

Konu4yecTBo 1 XapakTep KOHTPOJIbHBIX MEPONIPUATHH 110 OLCHKE KA4eCTBA MOATOTOBKH Y4AIIUXCSH:
KoanuecTBo J1a00paTopHbIX padoT mo miany - 4

KoHTpomb: ppoHTaIBbHBINA, HHANBUAYATbHBIN, TECTOBBINH, TEMAaTHUECKU, IOYPOUHBIH.



TPEBOBAHUA K YPOBHIO IIOAI'OTOBKHU BBIITYCKHUKOB

B pesynbrare uzydenus OMOJIOTHH YUaIIHeCs TOKHBI

3HATL/IIOHUMATDb:

npusnaku 0uon0zuveckux 00beKmog: >XUBBIX OPIaHW3MOB; T€HOB M XPOMOCOM; KIETOK U
OpPTraHHW3MOB PACTEHUH, )KUBOTHBIX, TPUOOB M OaKTepHil; MOMYISLUI; IKOCUCTEM U arpodKOCUCTEM;
o6uocdepsl; pacTeHUH, )KUBOTHBIX 1 TPUOOB CBOETO PErvoOHa;

CyuiHocmy 0uo0102U4ecKux npoyeccog: OOMEH BEILECTB M IPEBpAILlCHUs SHEPrUM, IUTAHUE,
JbIXaHHUE, BBIACIECHUE, TPAHCIOPT BEUIECTB, POCT, Pa3BUTHE, Pa3MHOKEHUE, HACIEICTBEHHOCTh U
U3MEHUYUBOCTD, PETYIALHNS KA3HEASATEIIBHOCTH OPraHU3Ma, pa3paXuMOCTh, KPyrOBOPOT BEILECTB
U IPEBpAIIEHUs SHEPTHH B SKOCUCTEMAX;

0coOeHHOoCmU CTPOCHMSI, KU3HEAEATEIbHOCTH, BbICIIEH HEPBHOW JAEATEIbHOCTH M IOBEICHHS
YeJI0BEKa;

cmpoenue 0uonocuyeckux 00beKkmog: KIETOK IPOKAPHUOT U HYKAPUOT (XMMHUYECKMH COCTaB M
CTPOEHHE); TEHOB, XpPOMOCOM, JKEHCKMX M MYKCKMX TaMeT; BHUPYCOB; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB; CTPYKTYPY BHJIa M DKOCHUCTEM;

CYWHOCMb OUO0/I02UYECKUX NPOUecco8 U AGNCHWN: XPAaHEHWs, NepelJayd M peaau3alnuu
reHeTHYecKo nHpopmaly; oOMeHa BEIECTB M MPEBPALICHUS YHEPTUU B KIIETKE; (POTOCHHTE3A U
XEMOCHHTE3a; MHUTO3a M MEHO03a; DPA3BUTUSA TaMET y LBETKOBBIX PACTCHMM M ITO3BOHOYHBIX
YKUBOTHBIX; PA3MHOXKEHUS; OIUIOJOTBOPEHMS Y LIBETKOBBIX PACTE€HUM M NO3BOHOYHBIX JKHBOTHBIX;
WHAVBHUYaJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTEHE3a); B3aMMOJEWUCTBUS T'€HOB; UCKYCCTBEHHOTO,
JBIDKYIIETO U CTaOUIM3UPYIOIIEro 0TO0pa; reorpa)uueckoro 1 9K0JI0rHYeckoro Bu000pa3oBaHus;
BIMSIHUSA 3JEMEHTApHbIX (aKTOPOB 3BOJIOLUMU Ha TeHO(GOHA MONyIsAlMH; (OPMUPOBAHUS
IPUCHOCOOJIEHHOCTH K cpejie OOWTaHus; KpYroBOpoTa BELIECTB W IPEBPALICHUS HSHEPTUU B
IKocHucTeMax u orochepe; IBOIOIUN OMochepsl;

UCNOb306aHUe COBPEMEHHBIX TOCTMKEHMM OMOJIOTMM B CEIEKIUH U OMOTEXHOJIOTMH (TeTepo3uc,
MOJIUIIONIHSL, OT/IaJIeHHAsi TMOpuaM3anus, TpaHCTeHe3);

COBPEMEHHYI0 OUONO2UYECKYI0 MEPMUHOI0ZUIO U CUMBOTUKY;
yMeThb:

Haxooumep:
B TCKCTC y‘IC6HI/IKa OTJINYUTCIIbHBIC HpI/I3HaKI/I OCHOBHBIX CUCTCMATHYCCKHUX rpynn,
B OMOJIOTHYECKUX CIIOBApSX U CIPAaBOYHUKAX 3HAYCHHSI OMOIOTUYECKUX TEPMHUHOB;

B PA3IINYIHBIX HUCTOYHUKaX (B TOM YHUCIIC C HUCITIOJIB30BaHUEM I/IH(l)OpMaI_[I/IOHHBIX u

KOMMYHUKAIlUOHHBIX  TEXHOJOTMH) HeoOXoauMyr HMH(OpMAIMI0 O JKHUBBIX OpraHU3Max;



M30UpaTEIbHO OTHOCHTHCA K OMOJIOTHYECKOW WH(MOpPMAIUH, COACPIKAIICHCS B CPEACTBAX MAaCCOBOM

uHbopMaIuy;
00bACHAMb:

POJib Ouoyiorud B (I)OpMI/IpOBaHI/II/I COBpCMCHHOﬁ CCTeCTBeHHOHaquOﬁ KapTHHbl MHpA, B

MPAKTUYECKOU IEATEIIbHOCTH JIFOAEN U CaMOr'0 YUYCHHKA;

pPOJCTBO, OOIIHOCTh MPOUCXOXKIACHUS U SBOJIONMIO pPAcTeHWH M KUBOTHBIX (HAa TpHMepe
COIOCTABJICHUS OTJENIBHBIX IPYII); POJIb PA3IHMUHBIX OPIraHU3MOB B KH3HH YEJIOBEKa M COOCTBEHHON

JACATCIBbHOCTH,

B3aUMOCBA3U OpPraHU3MOB U oxpymaromeﬁ cpeabl; PpOJib OHOJIOTHYECKOTO pa3Hoo6pa3I/I;1 B

COXpaHCHUU 6I/IOC(1)epBI; H606XOI[I/IMOCTL 3alIUThbI Oprxcanmeﬁ CpCIbl;

pPOACTBO HYECJIOBCKAa C MIICKOIIUTAOIIUMHA JKUBOTHBIMH, MCECTO M POJIb YCIOBCKa B IIPUPOAC,
B3anMOCBA3H YCJIIOBCKA U Opr)KElIOH.ICfI CpCabl; 3aBUCUMOCTb COOCTBEHHOTO 3A0POBbs OT COCTOAHUA
Opr>KaIOHleI>'I Ccpeabl; IMPUYHUHBLI HACJICACTBCHHOCTU WU U3MCHYMBOCTHU, IPOABJICHHA HACIICICTBCHHDBIX

3a00JIeBaHUI, IMMYHHUTETA Y YEJIOBEKa; pOJib TOPMOHOB U BUTAMUHOB B OpPraHU3ME;

npPo6oOUmMb RPOCMbLE OUOJI0ZUYECKUE UCCTIC006AHUA:

CTaBUTH OMOJIOTHYESCKUE SKCIICPUMCHTEI, OIMUCBIBATDb U 00BACHATH PE3YIbTATHI ONIBITOB, Ha6J'II-OJIaTI) 3a
POCTOM U pa3sBUTHUEM paCTeHI/Iﬁ 1 )KHMBOTHBIX, ITOBECACHUEM >XHMBOTHBIX, CC30HHBIMHU HW3MCHCHUSIMH B

NPUPOE; PACCMATPUBATH HAa TOTOBBIX MUKPOIIPETIapaTax U OMMCHIBATH OMOJIOTHUECKHE OOBEKTHI,

Mo pe3ylibTaTaM HaONIOJEHUI pacrmo3HaBaTh W OMKCHIBATH Ha TAaONHMIIAX OCHOBHBIC YacTH W
OpTaHOMJIbI KJIETKH, OPTaHbl U CUCTEMBI OPTAHOB YEJIOBEKA; HA KMBBIX O0OBEKTaX W TAOJIMIIAX OPTaHbI
IIBETKOBOTO PACTEHUsl, OpraHbl W CHCTEMbl OpPraHOB >KMBOTHBIX, PACTEHUS pPa3HbIX OT/EJOB,
YKUBOTHBIX OT/ENBHBIX TUIIOB M KJIACCOB; HanboJiee paclpOCTpaHEHHbIE PACTEHUS U KUBOTHBIX CBOEH
MECTHOCTH, KYJIbTYpHBIC PACTEHUS U JOMAITHUX KUBOTHBIX, ChEI0OHBIE U SII0BUThIE TPUOBI, OMACHBIE
JUTSL 9eJIOBeKa pPACTeHHsI U JKUBOTHBIC; BBIABISATH W3MEHUYMBOCTH OPTraHU3MOB, MPHUCIOCOOICHUE

OpPraHU3MOB K cpelie OOMTaHMs, TUIIBI B3aUMOJICHCTBUS MONYJISIIMNA Pa3HBIX BUIOB B DKOCHUCTEME;

CpaBHHUBATh OHMOJOTHYECKHE OOBEKTHI (KJICTKU, TKAHW, OPTaHbl U CUCTEMBI OPTaHOB, OPTaHW3MBI,
MpEeACTaBUTENCH OTICIBHBIX CHCTEMATHUYECKUX TPYII) W JejaTh BHIBOJABl Ha OCHOBE CPaBHEHUS,
OTIpeICTIATh MPUHAICKHOCTh OMOJOTHYECKUX OOBEKTOB K OIMPEICICHHON CHCTEMaTHYECKOW TpyIie

(xnmaccudukanus);

AQHAJIM3UPOBATh U OLEHUBATh BIHMSHHUE (DAKTOPOB OKpYXAIoIIeH cpeasl, (PaKTOpOB pUCKa HA 3/I0POBbE,
NOCIEJCTBUNA JIEITETbHOCTH YEJIOBEKa B JKOCHCTEMaX, COOCTBEHHBIX TIIOCTYNKOB Ha IKHBBIC

OpTaHU3MbI U SKOCUCTCMBI;

HCITOJb30BaATb npnoﬁpeTeHHue 3HAHUA M YMCHHMH B r[palcanecxoii JACATECJIBHOCTH H

NOBCETHEBHOM KM3HHU IJIA:



coOMmOZIcHUT Mep TPOPHUIAKTHKU  3a00JICBaHWM, BBI3BIBACMBIX PACTCHUSMH, IKUBOTHBIMH,
OaktepusiMH, TpuOaMH W BHpPYCaMH; TPOPHIAKTHKHA TpaBMaTu3Ma, crpeccoB, BUY-unbekium,
BpPEIHBIX MNPHUBBIYECK (KypeHHUE, alKOroJU3M, HApKOMaHWs), HApyLICHHWs OCaHKU, 3PEHHUA, CIyXa,
WH()EKITMOHHBIX U TTPOCTYIHBIX 3a00JIEBAHUIA;,

OKa3aHHs MEPBO MOMOIIM MPH OTPABICHUU SJIOBUTHIMH TPHOAMH, PACTEHUSIMH, YKyCaX XKUBOTHBIX;
NIPY TIPOCTYTHBIX 3a00JICBAHUAX, 0)KOTaX, 0OMOPOKEHHSIX, TPABMaX, CIACEHUH YTOMAIOIIET0;
palMOHAIBHON OpraHW3aluyd TPYAa W OTABIXa, COOJIOJCHHS IMPAaBHJ TIOBEJICHUS B OKPYXArOIIEH
cperne;

BBIPAIIUBAHUS U PA3MHOXKEHUSI KYJIbTYPHBIX PACTCHUH U TIOMAIIHUX )XUBOTHBIX, YX0/1a 32 HUMHU;

NpoBeIeHUs HAOIIOJICHUH 32 COCTOSTHIEM COOCTBEHHOTO OpraHU3Ma.



Copepxanue kypca.
(68 uacoB, 2 yaca B HEICITIO)

BBenenue (1 uac).

Mecto kypca «OOmas OHONOrusi» B CHUCTEME €CTECTBEHHOHAYUYHbIX TUCUUILIMH, a
Takke B Ouonornueckux Haykax. lLlemm wu 3amaum kypca. 3HaueHue mnpeaMera s
MOHUMAaHUS €TMHCTBA BCETO KUBOT'0, B3aUMOCBSI3U BCeX yacTel Ouochepn 3eMin.

Pa3znea 1. IBoaronust :;kuBoro mupa Ha 3emuie (19 ugac).

Tema 1. Mmuoroo0pasue KMBOTHOr0 Mupa. OCHOBHBbIC CBOWCTBA JKMBBIX
OPraHu3MoB.

Tema 1.1. PazBuTne 0MoJ10rvu B 101apBUHOBCKUIT mepuoj (1 yaca).

PazButue Guonoruu B 10AapBUHOBCKUI 1epuoi. ['0croicTBO B HayKe MpeacTaBICHUI
00 «W3HAYaJIbHOU I1€JIeCOO0PA3HOCTU» U HEM3MEHHOCTH >KUBOW TpuUpoasl. Pabomsr K.
Jlunnes no cucmemamuxe pacmenuil u Hcu8omuwvix. Ieomoyuonnas meopusi K. b. Jlamapk.

Tema 1.2. Teopus Y. /[apBrHa 0 NMPOUCXO0KAEHNH BHAOB IYTeM eCTECTBEHHOIO
otOopa (3 yacos).

[Ipeanoceuik  Bo3HWUKHOBeHMsI yueHuss Y. JlapBuHa: HOCTHOKEHHST B 00JacTH
€CTECTBEHHBIX HayK, SKCreauinoHHbI matepuan Y. Jlapsuna. Yuenue Y. JlapBuna 00
HCKYCCTBEHHOM OTOOpE.

VYuenue Y. [lapBuHa o ecTecCTBEHHOM 0TOOpe. Buj — anemMeHTapHasi 3BOIIOIMOHHAS
envHuna. BceoOmas wWHAMBUAyaldbHAs W3MEHYMBOCTh W HM30BITOYHAS] YHMCICHHOCTb
noroMcTBa. bopp0a 3a cyliecTBOBaHUE U €CTECTBEHHbBIN 0TOOD.

Tema 1.3. IIprcnoco0/IeHHOCT, OPraHU3MOB K YCJIOBMSAM BHEILIHEH CpeAbl KaK
pe3yJbTaT AeiiCTBUS eCTECTBEHHOI0 0TOOpA (2 yaca).

IIpucnocobumenvrvle ocobeHHoCmU CMpPOEHUs, OKPACKU meia U HNo6e0eHUs
aorcusommuwix. 3aboma o nomomcmese. Puzuonosuveckue a0anmayuu.

Tema 1.4. MukpodBoJironus (3 yaca).

Bun kak reHeTHuecKkd H30JIMPOBAHHAS CHCTEMA; PENPOIYKTUBHAS M3OJALMS U €e
MexaHu3Mbl. [lonmynsnMoHHAss CTPYKTypa BHJA; OKOJOTMYECKME U TE€HETUYECKHe
XapaKTepUCTUKU nomysiuuii. [lonysanus — 3jieMeHTapHas 3BONMIOUUOHHAS eaquHuna. [lytu
U CKOPOCTh BUJI000pa30BaHMs; reorpaduueckoe u H3KOJI0OrHUYeCcKoe BUI000pa3oBaHue.

Tema 1.5. MakposBoJonus (2 yaca).

I'maBHBIC HaIlpaBJICHUA 3BOJOOUOHHOIO IIpomecca. buonoruueckui nporpecc "



ouonoruueckuit perpecc (A. H. CesepuioB). [lytu qocTrxkeHust 6MoJIOrHyecKkoro mporpecca.
OcHogHble 3aKOHOMEPHOCMU I80TIOYUL: OUBEPLeHYUsl, KOHBEP2EH YU, NaAPALLeNU3M, NPAGUIA
980IIOYUU 2PYNN OP2AHUSMOS.

Pe3ynbTaThl 5BOSIOLMY: MHOroo0pasue BUJI0B, OpraHnuecKas
11€71€CO00Pa3HOCTh, MOCTEIICHHOE YCIOXKHEHUE OpTaHU3aluH.

Tema 1.6. Bo3nnkHoBeHue ;xu3HM HA 3emule (2 yaca).

Oprannueckuii MUp Kak pe3yJIbTaT 3BOJIIOIMU. BO3HUKHOBEHNE U pa3BUTHE KU3HU Ha
3emiie. Xumuueckui, mpeaoduosorndeckuii (teopus axkagemuka A. W. Onapuna),
OMOJIOTMYECKUN U COIIMATbHBIN 3TAIbl Pa3BUTHUS KUBON MaTEPUU.

QDuIOreHeTHYEeCKHe CBS3U B KUBOW MPUPOJIE; €CTECTBEHHAs KilacCU(DUKALIMS KUBBIX
OpTraHU3MOB.

Tema 1.7. PazButue xu3nu Ha 3emiie (6 yaca).

PazBuTtue xu3HM Ha 3emMie B apXEHCKyH0 U MPOTEpPO30MCKYr0 3pbl. [lepBbie crienbl
x*u3Hu Ha 3emiie. [losiBieHHWe BceX COBPEMEHHBIX THUIIOB OECITO3BOHOYHBIX KHUBOTHBIX.

[TepBbie xopaoBbIe. Pa3BuTHE BOJHBIX PACTEHUM.
Pa3BuTne xu3Hu Ha 3emiie B ajeo30MCKyto 3py. [losiBeHre u 3Bomonus

q

CYyXONyTHBIX pacTeHuil. [lanmopoTHUKH, CEMEHHbIE TAIOPOTHUKH, TOJIOCEMEHHBIE PACTEHUS.
Bo3HuKHOBEHNE MO3BOHOYHBIX: PHIOBI, 3eMHOBOAHBIE, IPECMBIKAIOIIIHECS.

Pa3zButne xu3HM Ha 3emiie B ME3030MCKYI0 M KallHO30WMCKYI 3pbl. llosiBieHue u
pacrnpocTpaHeHHE TOKPHITOCEMEHHBIX pacTeHU. BO3HUKHOBEHHE NITUIl U MJICKOITUTAIOIUX.
[TosiByieHME U pa3BUTHE IPUMATOB.

[Ipoucxoxnenne denoBeka. MecTo denoBeka B KUBOM Npupoje. CucreMaTuyeckoe
noyioxkeHne Buaa Homo 3apren3 B cucrteMe XUBOTHOro Mupa. lIpu3Hakum u cBoiicTBa
YEJIOBEKa, MO3BOJIIONIME OTHECTU €ro K Pa3JIMYHbIM CHCTEMATHYECKMM TpylIlaM LapcTBa
AKUBOTHBIX. CTaNM BOJIIOLIMY YEIOBEKA: IPEBHEHIINI YEIIOBEK, JPEBHUI YEIOBEK, MEPBBIE
COBPEMEHHBIE JIHO/IN.

CpolicTBa uesoBeka Kak OHWOJOrMdyeckoro Buja. llomynsiuoHHas CTpyKTypa BHza
Homio §aplemr; yenoBedeckue packl; pacooOpa3oBaHUE; €AMHCTBO MPOUCXOXKICHUS pac.
AHTHHaYy4YHas CYIIHOCTb pacu3Ma.

Paznea 2. CTpykTypHasi OpraHu3anus ;KUBbIX OPranusmMos (16 yacos).

Tema 2.1. mHoroo6pasmue kuBoro wmupa. OCHOBHbIE CBOWCTBa KHMBBIX

OpPraHu3MoOB. 2 Y.



Tema 2.2. Xumuueckasi opranuzanus kjietku (4 yaca).

OJIEMEHTHBIM COCTaB KJETKU. PaclpoCTpaHEHHOCTh JJIEMEHTOB, WX BKJIaJ B
oOpa3oBaHHE KUBOM MaTepUM U OOBEKTOB HEKMUBOW MPUPOABL. MakpodaeMeHThl,
MUKpPOAJIEMEHTBI; UX BKJIaJ B 00pa30BaHUE HEOPTraHWYECKUX M OPraHUYECKHX MOJIEKYJI
’KUBOT'O BEUIECTBA.

Heopranunueckue MoJIEKyJbl KMBOIO BEUIECTBA: BOAA; XUMHUYECKHE CBOMCTBA U
ouonorudeckas poiib. Cojau HEOPraHMYECKUX KUCIIOT, UX BKJaJ B o0ecreyeHre mpoleccoB
KUZHENIEATEILHOCTH W TOJJEpKaHue romeocra3a. Poiab KaTMOHOB M aHHMOHOB B
00ECIeUeHNN MPOLECCOB JKU3HENEATEIbHOCTH. (OCMOC U OCMOTHYECKOE JIABJICHHUE;
OCMOTHYECKOE MOCTYIUICHHE MOJIEKYJ B KIIETKY.

Opranuyeckre MoOJEKysbl. buonorndyeckue mnonuMepsl — O€NKH; CTPYKTypHas
opranusanus. OyHKIMHU OEIKOBBIX MOJIEKYJ. YTiieBonabl. CTpoeHne U OMOJOoru4ecKasi pob.
XKupbl — OCHOBHOW CTPYKTYPHBIH KOMIOHEHT KJIETOYHBIX MEMOpaH M MUCTOYHUK SHEPTUU.
JAHK — monekynbl HacneacrBeHHoctu. Penymmukanus JHK, nepenada HacneacTBeHHOH
MH(GOpMalLMU U3 TIOKOJIECHUS B
nokosnenue. llepenaua HacneACTBEHHOM HH(OpMalMU W3  sAApa B LUTOIIa3MYy;
tpanckpumua. PHK, crpykrypa wu ¢yskumu. HWHpOopManmoHHble, TpaHCIOPTHHIE,
pubocomanbabsie PHK.

Tema 2.3. O0MeH BellleCTB M Npeodpa3oBaHue YHEPruu B KieTke (3 yaca).

OOMeH BelecTB M MPEBpAIlEHUE SHEPIMH B KJETKE. TpaHCHOpPT BELIECTB 4Yepes
KIeTOuHyt0o MemOpany. IIluHo- wu ¢darouuro3. BHYTpHKIETOUHOE mHIEBApEHUE U
HAKOIUIEHWE SHEPTUH; pacIICIJICHHE TIIIOKO3bl. buocuHTes OenkoB, )KUPOB U YITIEBOJIOB B
KJIETKE.

Tema 2.4. Ctpoenue u GpyHKIUH KJIeTOK (7 4acoB).

[Ipokapuotnueckue kietku; ¢opma u  pasmepbl: CTpoeHue LHUTOIIa3MBbl
OakTepuanbHOW KJIETKH; OpraHu3alus MeTabonu3Ma y MpoKapuoT. I 'eHeTnyeckuil annapat
6akrepuii. CopooOpazoBanue. Pasmuoxxenue. MecTo U poJib IpoKapuoT B OMOIIEHO3aX.

Oykapuornueckas KieTka. llurommazma »ykapuOTHYECKOM KJeTKH. OpraHemis
LUTOIUIa3MBbl, UX CTPYKTypa W (QyHkiuu. L{utockener. BxiroueHus, 3HaueHuUEe U poJib B
merabomu3Me KieTok. KieroduHoe sapo — ILEHTp YNpaBlIeHUS >KU3HEAEATEIbHOCTBIO
kiIeTKU. CTpYKTypbl KJIETOYHOI'O sjpa: siAepHas 000JIouKa, XpOMaTUH (TeTepOXpOMATHH),

SAPBIINIKO. OcobenHoctH CTpOCHU:A paCTHTeJIBHOﬁ KJICTKH.



Henénne knetok. KieTtkm B MHOrOKJIETOYHOM  opraHusme. [llonamue o
ougpepenyuposke  Kiemox MHO20KIEMOYHO20  opeaHuzma. Mumomuueckuu  Yuxi:
unmepgaza, peoynauxayusa JHK; mumos, ¢azel  mumomuueckoeo  Oenenusi u
npeoopazoeanus Xpomocom, OWOJOTHUUECKUN CMBICII U 3HadYeHUe wmuto3a (Oecmosoe
pa3MHOXKEHHE, POCT, BOCIOJIHEHUE KIETOYHBIX TMOTEPb B  (U3UOJOTUYECKUX U
NATOJIOTUYECKUX YCIIOBHUSIX).

Pa3nen 3. Pa3aMmHoOKeHNe M HHAUBUYAJIbHOE Pa3BUTHE OPraHU3MOB (5 4acoB).

Tema 3.1. Pa3aMHoO:XeHHe OPraHu3MoB (2 4yaca).

CymHocTb 1 (hopMBbI pa3MHOXKEHHSI OpraHu3MoB. becrionoe pa3MHOXKeHHe pacTeHUu 1
AKUBOTHBIX. [T0J10BO€ pa3MHOKEHHUE )KUBOTHBIX M PACTEHHUII;
00pazosanue No08bIX KIeMOK, 0ceMeHeHue U oniooomeoperue. buonocuueckoe 3nauenue
nonoeoco pasmuodxcerus. Iamemoeenes. Illepuoder 00pazosanusi nNoONOGbIX KIEMOK:
PAa3MHOJICeHUe, pocm, cospedanue (Melo3) u  QopmuposaHue NON0BbIX  KIEMOK.
Ocobennocmu cnepmamoczene3a u ogoeenesa. Oniooomeopenue.

Tema 3.2. UuauBuayajbHOe pa3BUTHE OPraHu3mMoB (oHTOreHe3) (3 w4aca).
OMOpHOHaANBbHBIN niepruos pa3BuTusi. OcHogHble 3aKOHOMepHOCMU OpoOaeHUs,; 0bpazosanue
0O0HOCIOUHO20 3apodbiuia — Onacmyavl. lacmpynayus; 3aKOHOMepHOCMU 00pa308aHUs.
08YCNIOUHO20  3apooviuia — eacmpynvl. llepeuunvii  opeanocene3 U  OanibHeUULasl
oughghepewyuposxa mraneti, opearnos u cucmem. IlocToMOpHUOHATBHBIA TEPUO PA3BUTHUA.
@opMbl  TOCTAMOpUOHANBHOIO mepuoAa pas3BuTus. Hemnpsmoe paszBuTHE; MOIMHBIA U
HenmoJHbIH MeTramopdo3. buomornmuecknit cmbici pa3Butus ¢ meramopdo3om. [Ipsmoe
pasutue. CtapeHue.

OO6m1re 3aKOHOMEPHOCTU Pa3BUTHS. BUOTEHETUYECKHIT 3aKOH.

Pa3znea 4. HaciieacTBeHHOCTH M M3MEHYMBOCTDH Opranu3moB (13 yacos). Tema
4.1. 3aKOHOMEPHOCTH HaCJIeI0BaHUs NPU3HAKOB (6 yacoB). OTkpeiThe ['. Menaenem
3aKOHOMEPHOCTEW HACleA0BaHUS TPU3HAKOB. [ MOPUIONIOrMYECKUA METOJ] U3YUEHUS
HACJEICTBEHHOCTH.

I'enemuyeckoe onpeoenenue noa.

[' eHOTHIT KaK LENOCTHAS cucTEMa. B3auMoaeicTBrE aJyIeNbHBIX U HEAJUIEIbHBIX
T€HOB B OIPEIECICHUHN TPU3HAKOB.

Tema 4.2. 3aKOHOMEPHOCTH U3MEHUYMBOCTH (4 4aCOB).

OcHOBHBIC q)OpMI)I U3MEHUYMBOCTH. ['€HOTMIIMYECKass W3MEHYHMBOCTb. MYTaHI/II/I.



3HaueHue MyTalluii 1J1s1 MPAKTUKHU CEIbCKOT0 X03s1iicTBa U OnoTexHonoruu. KomOunaTtuBHas
M3MEHYHMBOCTb. DBOJIFOLIMOHHOE 3Ha4Y€HNE KOMOMHATUBHON NU3MEHUYHBOCTH.

deHoTUNIHYECKAS], MJIM MOAM(PUKALIMOHHAS, U3MEHYUBOCTh. POJb yCIOBHIl BHEIIHEH
Cpenbl B pa3BUTUU U NPOSBICHUY ITPU3HAKOB U CBOMCTB.
N3yuyenne n3MeHYMBOCTH.
[locTpoeHue BapualMOHHOW KpHUBOU (pa3Mephl JUCTHEB PACTEHUM, aHTPOINOMETPUYECKHE
JTAHHBIE yYalIuXcs).

Tema 4.3. Cenexkuusi pacTeHu, ;KUBOTHBIX U MUKPOOpPranu3mos (3 yaca).

Llenmpuvl npoucxooicoenuss u MHo2ooopaszus KyaemypHolx pacmenuu. Copt, mopoja,
mTamMM. MeTobl CeJIEKIIMN PACTEHUIN U )KUBOTHBIX. JIOCTHKEHUS 1 OCHOBHBIE HAIIPABJICHHUSI
COBPEMEHHOM CEJIEKUMU. 3HAUYE€HHE CEJIIEKIUU I Pa3BUTHUS CEIbCKOXO35MCTBEHHOIO
IPOU3BOJICTBA, MEAULMHCKOMH, MHUKPOOHOJIOrHYECKOM 17} IPYyrux oTpacien
IPOMBIIUIEHHOCTH.

Paznen 5. B3ammooTHomenust opranm3mMa u cpeabl. OcHoBbl 3koJjornu (10
4acoB).

Tema 5.1. buocdepa, ee ctpykrypa u pynkunu (7 4acos).

buocpepa — xuBasg obosouka muaHetsl. CTpykTypa Ouochepsl. Komnonenmoi
buocghepul: drcusoe eewgecmeo, 6uUO0B0U cOcmas, pazHooodpaszue u 6KkiIa0 8 buomaccy,
buoxocnoe u rxocuoe seujecmeo ouocgepwvr (b. U. Bepraockuii). KpyroBopoT BEIIECTB B
npupoze. EcrecTBeHHbIe cooOLIecTBa XKUBBIX OpraHu3MoB. broreoneHo3bl. KoMmoHeHTHI
OHMOreo1eHO30B: IIPOMYLIEHTHI, KOHCYMEHTHI,
penyneHTsl. buoieHno3sl: BUA0BOE pa3HOOOpa3ue, MIOTHOCTh MOIMYJIALNiA, OnoMacca.

Abuotnueckue (akropsl cpenbl. Poab TemnepaTypbl, OCBEHIEHHOCTH, BJIAYKHOCTU U
Opyrux (GakTopoB B KU3HEAEATEIBHOCTU cooOuiecTB. IHTEHCHBHOCTh NeWCTBHS (hakTOpa
cpenbl; orpaHnuuBarmommid  Qgakrop. B3aumopeiictBue (akTOpoB Cpenbl, Mpenesbl
BBIHOCIIMBOCTH. buotnueckue ¢axtopel cpeabl. llenn u cetu mutaHus. Ixosrocuueckue
nUpamuobl: yucen, buomaccsl, snepauu. CMeHa
O6uoreHo30B. [IpuynHbl cMeHbI OHO1IEHO30B; (OPMHUPOBAHUE HOBBIX COOOIIECTB.

@opMBI B3aMMOOTHOILIEHUI MEXAY OpraHu3mMaMu. [103uTUBHbBIE OTHOIICHUS
— cUMOMO3: MyTyajiu3M, Koolepanus, KOMMEHCaIu3M. AHTUOMOTHYECKUE
OTHOILIEHUS: XUIHUYECTBO, apa3uTU3M, KOHKypeHIMs. HeliTpanbHble OTHOIIEHUS

— HEUTpPaJIM3M.



Tema 5.2. buocgepa u yesioBek (3 yaca).

[IpupoaHbie pecypchl U UX UCIIOJIb30BAHUE.

AnTponorenHbie (HhaKkToOpbl BO3AEHCTBUA Ha OMOLEHO3BI (POJIb YEIOBEKA B MPUPOJIE);
IOCIECTBUAS  XO3AMCTBEHHOM JEATEIBHOCTH uenoBeka. IIpoOiieMbl panuoHaIbHOIO
IPUPOAOIIOJIB30BAHUSA, OXPAHbI PUPOJIBIL: 3alIUTa OT 3arpsA3HEHUH,

COXpaHEHUE ATAJOHOB W MAMSITHUKOB MPUPOABI, OOECleyeHue MPUPOJIHBIMU pecypcaMu
HACEJICHUS TUIAHETHI.

0O0001menune — 4uyaca.



KanennapHo-temMaTn4eckoe IJIAHUPOBAHUE 110 Kypcy O0HOJ10THH
«9 kJaace», cocraBiieHo coryiacHo yueOHuky H. U. Conuna.

Ne | Jlara npobenenus ypoka HaunmenoBaHnue pa3esioB M TeM NMPOrpaMMbI KoppexTtupoBka

n/n | Ilo nnany DaxkTHy.
Bgesnenne 1u.

1. | 05.09.17 Buonorus kak Hayka o »uBo# npupoje. Ponb 6uonorun B
MIPaKTUYECKON AEATEIbHOCTH
Paznen |. IBosronus :xkuBoro mupa Ha 3emue 194.
Tema 1. MHoroo6pa3zue :xxkMBoTHOro Mupa. OcCHOBHbIE
CBOIiCTBA KHBBIX OPraHH3MOB.
Tema 1.1. Pa3Butun 61010THH B 101ap BHHOBCKUIH
nepuof. 14.

2. | 06.09.17 [Ipennockuiku Bo3HUKHOBeHUS yuenus Y. J[apBuHa
Tema 1.2 Teopus Y. JlapBuHa 0 nNpoucxo:kaeHNU
BH/IOB ITyTeM eCTeCTBEHHOIr0 0T60pa.3 4.

3. | 12.09.17 VYuenue Y. J/lapBrHa 0 ecTeCTBEHHOM OTOOpE

4. |13.09.17 VYuenne Y. JlapBuHa 0 €CTECTBEHHOM 0TOOpE
(mpomoImKeHHe)

5. 19.09.17 dopMBI eCTECTBEHHOTO 0TOOpa
Tema 1.3. [Ipucnoco01eHHOCTb OPTaHU3MOB K
YCJOBHMSIM BHelIHeil cpenbl 24.

6 20.09.17 PesynbTar 3BOMIONMM TPUCTIOCOOIEHHOCTh OPTaHU3MOB K
cpene oouTaHus

7. | 26.09.17 BrIsiBiieHHE IPUCITOCOOICHHOCTH K Cpeic OOMTaHMUS Jla6. Pab Nel
Tema 1.4. Mukpo3soJiionus 3 4.

8. | 27.09.17 Bu, ero kputepun U CTpyKTypa

9. 03.10.17 [omynsnus

10. | 04.10.17 Bumoo6pazoBanue

. Tema 1.5. Makpo3Bosaronus 2 4.

11. | 10.10.17 Buonornueckue nocnencTBys afanTaluu

12. | 11.10.17 ['maBHEIE HAIIPaBIEHUS SBOJFOIHL.
Tema 1.6. BozunkHoBenue xu3Hu Ha 3emute 2 4.

13. | 17.10.17 CoBpeMeHHbIe NPEACTaBIEHHSI O TPOUCXOXKICHUHN KU3HU

14. | 18.11.17 HauaneHeie 3Tans! pa3BUTHS XU3HU. Dpa ApeBHEUILICH
KH3HU.
Tema 1.7. pazBurne :xu3nu Ha 3eme. 6 4.

15 | 24.10.17 PasBuTHe XU3HM B IPOTEPO3OUCKYIO 3PY.

16 | 25.10.17 Pa3Butue JXu3HM B NaJI€030CKYIO 3pY.

17 | 07.11.17 Pa3Butue )Xu3HH B ME3030MCKYIO M KAWHO30MCKYIO 3pY.
18 | 08.11.17 MecTo 1 poiTh YelIOBeKa B CHCTEME OPTaHUIECKOTO MHPA.
OBOJIIOLIUS YETIOBEKA.

19 | 14.11.17 MecTo 1 poib YelloBeKa B CHCTEME OPraHUIeCKOTO MHPA.
OBOJIIOLUSI YETIOBEKA.

20 | 15.11.17 3auet no Teme «YdueHue 00 IBOIONUN OPTaHUIESCKOTO
MUPay.
Pazgen Il. CtpykTypHasi opranu3zanus ;KUBbIX
OpPraHu3moB. 16 u
Tema 2.1. mHOroo6pa3sue xuBoro Mmupa. OcHoBHbIe
CBOIICTBA KUBBIX OPraHM3MOB. 2 4.

21 | 21.11.17 [Npu3HaKH KHUBBIX OPTraHU3MOB.

22 | 22.11.17 EcrectBennas knaccudukanust
Tema 2.2. XuMuueckasi opranu3anus KJieTku.4 4.

23 | 28.11.17 DneMeHTapHbIi cocTaB KiIeTku. Heoprauuueckue
BEI[ECTBA KJICTKU.

24 | 29.11.17 OpraHndeckne BellecTBa KIETKU. YTIeBOAbI. JIUITH kL.

25 | 05.12.17 OpraHnndeckre BeniecTBa KIeTku. benku.




26 | 06.12.17 Oprannyeckue BeliecTsa KieTku. HykiienHoBbIE KUCTIOTHI.
Tema 2.3. O0MeH BeniecTB U MPeodpa3oBaHNe IJHEPTrUuU
B KJIeTKe. 3 4.

27 | 12.12.17 OOMEH BEIIECTB U IIPEBPAIllCHUE SHEPTUH B KJICTKE

28 | 13.12.17 [nactnyecknii oOMeH. buocunTes 6e1KOB, )KHUPOB,
YTIIEBOJIOB.

29 | 19.12.17 OHepreruueckuil oOMeH. BHyrpukiieTounoe
nuneBapenne. [Ipixanue.
Tema 2.4. Ctpoenue u pyHKIMH KIETOK. 7 4.

30 | 20.12.17 INpoxaproTtnyeckue KieTku. M3ydyeHue KIIeTOK OakTepHid.

31 | 26.12.17 Dykapuortuieckas kierka. Kierounas MmemoOpana,
IIUTOIIIa3Ma, OPTaHOH Il TUTOILIA3MBI.

32 | 27.12.17 DyKapuoTHYeCKast KJIeTKa. S apo.

33 | 16.01.18 W3ydyenne KIeToK pacTeHUH U JKUBOTHBIX JlaG. PaONe2

34 | 17.01.18 Jlenenue xneTok

35 | 23.01.18 Krnetounas Teopust cTpoeHUs! OPraHU3MOB.

36 | 24.01.18 3adger 2 no teme «Kietka»
Paznen 1. Pa3mHokeHHe M HHANBUAYATBHOE
pa3BUTHE OPraHU3MOB. 5 4.
Tema 3.1. Pa3MHoKeHHEe OPraHu3MoB. 2 4.

37 | 30.01.18 PasmHuosxenne. becrionoe pazMHOKeHHeE.

38 | 31.01.18 [onoBoe pasmHOXkeHue. Pa3BuTHE ONOBBIX KIETOK.
OmtogoTBOpEHHE.
Tema 3.2. UnguBuayadbHOE pa3BUTHE OPTAHNU3MOB, 3
q.

39 | 06.02.18 Onrorene3. DMOPHOHANLHBIN TIEPUOJT PA3BUTHSL.

40 | 07.02.18 Onrorenes. [locToMOpHOHANBHBIN TIEPUOJ] PA3BUTHSL.

41 | 13.02.18 OO01mue 3aKOHOMEPHOCTH Pa3BUTHS.
Paznen IV. HacieacrBeHHOCTH U M3MEHYHBOCTH
OpPraHu3moB. 13 u.
Tema 4.1. 3aK0HOMEpPHOCTH HacJIeI0BAHUS
TPU3HAKOB.6 4.

42 | 14.02.18 OCHOBHBIE TIOHSTHUS] TEHETUKHU. [ MOPUI0TOTHIECKHiA
METOJI M3Y4eHHSI HaClIeICTBEHHOCTH, Pa3pabOTaHHbINA
I'. Menpenem

43 | 20.02.18 3akonsl ['. Mennens JIa6. PaONe3

44 | 21.02.18 3akonsl ['. Menienst (mpoioynKeHne)

45 | 27.02.18 ['enernka momna

46 | 28.02.18 I'eHoTnm KaKk crcTeMa B3aUMOICHCTBYIOIIUX T€HOB.

47 | 06.03.18 Pemienne reneTn4ecKux 3aaad.
Tema 4.2. 3aK0HOMEpPHOCTH U3MEHYHBOCTH. 4 Y.

48 | 07.03.18 HacnencrBennas (reHOTUIIYECKAsl) U3MEHYHUBOCTD

49 | 13.03.18 denorunuueckas (MOIU(PUKAIMOHHAS) H3MEHYHBOCTh

50 | 14.03.18 BrisiBieHue n3MEHUIMBOCTH OPTaHU3MOB. Jla6.pabNed

51 | 20.03.18 3auer 3 no teMe «Haciie[CTBEHHOCTh ¥ U3MEHYUBOCTD)
Tema 4.3. Cenekuusi pacTeHuil, ;)KUBOTHBIX,
MHKPOOPraHU3MOB. 3 4.

52 | 21.03.18 Cenexnusi. LleHTpp1 MHOTOOOpa3ust 1 MPOUCXOKICHUS
KYJbTYPHBIX PACTCHUH.

53 | 03.04.18 MeToIbI CeNEeKIMK PACTEHUI M YKHBOTHBIX.

54 | 04.04.18 Cenexuust MUKpOOPTaHU3MOB. JIOCTHKEHHSI U OCHOBHbBIE
HAaIpaBJICHUS COBPEMEHHOH CEeJICKIIHH.
Pa3gen V. B3anMooTHOLIEHHSI OPraHU3Ma U cpe/bl.
OcHoBblI 3k0s10rHN. 10 4.
Tema 5.1. buocdepa, ee crpykrypa u GyHKumu. 7 4.

55 | 10.04.18 CtpykTtypa 6uocheps.

56 | 11.04.18 KpyroBopor BelecTs B ipupo/ie.

57 | 17.04.18 DKoJoTHYecKHue (PaKTOPHI.

58 | 18.04.18 broreoneHo3bl.




buonienos. Bumosoe pasnoobpasue.

59 | 24.04.18 [umessie cBs3u B 9kocucteMax. CocraBiieHHE CXeM IMpaxT. pabNel
nepesiady BEIIECTB U SHEPTHH.

60 | 25.04.18 buoTtnueckue paxtopbl. B3anmooTHOIIEHNS MEXKTY
OpTaHH3MaMH.

61 | 01.05.18 W3ydyenne u onmcanue SKOCUCTEM CBOE MECTHOCTH. [pakT. pabNe2
BrIsiBIICHHE THITOB B3aUMOJICHCTBHS Pa3HbIX BHJIOB B
KOHKPETHOM 3KOCHCTEME.
Tema 5.2. buocdepa u yesioBek. 3u.

62 | 02.05.18 [Ipupoanblie pecypchl ¥ UX UCTIONb30BaHUE.

63 | 08.05.18 Poib yenoBeka B Ouocdepe. [locnencrsus nesrenpHoctr | [IpakT. padNe3
YeJI0BEKa B DKOCUCTEMAX.

64 | 09.05.18 I'moGanbHbIE KOJIOTHYECKUE MPOOIEMBI.
O0o00meHue. 44.

65 | 15.05.18 CraHOBJIEHHE COBPEMEHHON TEOPUH 3BOJIIOLIU

66 | 16.05.18 Kretka — ctpykTypHas 1 QyHKIMOHATRHAS SMHALIA
’KHBOTO.

67 | 22.05.18 3aKOHOMEPHOCTH HACJIECTBEHHOCTH U U3MEHUYHBOCTH.

68 | 23.05.18 BsanmoneiicTBre opranu3MoB U cpeibl 0OUTaHusI.

Hroro gacos:
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IV.IIpoBepka u olleHKA 3HAHUIH M YMEHUH y4almXxcst

Pesynbrarel 00yueHHs OHOJOIMU JOJDKHBI COOTBETCTBOBATH OOIIMM 337adaM MpeaMeTa U
TpeOOBAHMSIM K €T0 YCBOCHUIO.

PesynpTarel 00yueHHs OIICHWUBAIOTCS MO MATHOALIHHON cucteme. [Ipu oleHke yduTBIBAIOTCS
CIIeIYIOIME KaUeCTBEHHbIE [T0KA3aTeIH OTBETOB:

riyOrHa (COOTBETCTBHE U3YUYECHHBIM TEOPETHUECKUM O00O0OIICHUAM);

OCO3HAHHOCTh (COOTBETCTBUE TPEOYEMBbIM B MPOrpaMME YMEHHSIM IMPHUMEHSTh TOJYyYCHHYIO
nH(pOpPMaIHIO);

MOJIHOTA (COOTBETCTBHE 00bEMY MPOTPaMMbl U HHPOPMAINH YICOHUKA).

[Ipu olleHKE YYUTHIBAIOTCS YHCIIO U XapaKTep OMIMOOK (CYyIIeCTBEHHbIE MIIH HECYIIECTBEHHBIE).
CymiecTBeHHbIE OUIMOKM CBSI3aHBl C HEJOCTAaTOYHOW TJIyOMHOW M OCO3HAHHOCTBIO OTBETa (HarpuMmep,
YYCHHK HEMPAaBWIBHO YKa3al OCHOBHBIC NMPH3HAKU TOHSATHUH, SIBICHUH, HEMPAaBUIBHO CHOPMYIHPOBAI
3aKOH, MPAaBWIO M T.I. WJIM YYEHHK HE CMOT NIPUMEHHTh TEOPETHYECKHE 3HAHHS Ui OOBSCHEHHS W
NpeCKa3aHusl SIBJICHUH, YCTAHOBJICHUS

MIPUYMHHO-CIIEJICTBEHHBIX CBA3€H, CPaBHEHUS M KJIaCCU(DUKALIUK SIBICHUH U T. IL.).

HecyiecTBeHHbIC OMIMOKH OMPEACISIOTCS HEMOJHOTOW OTBeTa (HAampuMmep, YIYIICHHE W3 BHIA
KaKoOTo-IM00 HEXapaKTepHOTo (akTa MpW OMUCaHWM mporiecca). K HUM MOXXHO OTHECTH OTOBODPKH,
OIIMCKH, JIOTYIICHHBIC 10 HEBHUMATEIBHOCTU. Pe3ynbTaTel 00yUeHHsT TPOBEPSIOTCS B IMPOIECCE YCTHBIX

W NHMCbMCHHBIX OTBCTOB Y4YalllUXCs, a TAKKC IMPH BBIIIOJIHCHHUU UMU na60paT0pHI>1x pa60T.

O11eHKa TEOPETUYECKUX 3HAHUI

Ommemra «5x:

OTBET MOJHBIM 1 NPABWIBHBIA HA OCHOBAHUM U3YYEHHBIX TEOPUI; MaTEPUAIT U3JI0KEH B ONPEACIEHHON
JIOTUYECKOH ITOCIIEI0BATENILHOCTH, JINTEPATYPHBIM SI3bIKOM; OTBET CaMOCTOSITEIIbHBIN.

Ommemra «4x:

OTBET IOJHBIN U HpaBPIJ'IBHBII’I Ha OCHOBAHWU U3YUCHHBIX TeOpHﬁ; MaTcpual H3JI0KCH B OHpe,ZLCJ'IeHHOI\/’I
JIOTHYECKOMH IMOCJICA0BATCIIBHOCTH, IIPU 3TOM JOITYIICHBI
ABC-TpH HECYIICCTBCHHBLIC OHII/I6KI/I, HCIIPABJICHHBIC 110 Tpe6OBaHI/IIO YUUTCIIA.

Ommemra «3»:

OTBECT HOHHBIﬁ, HO IIpU 3TOM [JOIIyIICHA CYIICCTBCHHAs OIIMOKAa WIJIM OTBET HCHOJ'IHLIfI, HECBS3HBIN.

Ommemra «2x:

IIpU OTBETE OOHAPYKEHO HEMTOHMMAHUE YYalIMCsl OCHOBHOI'O COJIEpP)KaHUsl yueOHOro MaTepuasia uin
JIOMYIICHBI CYIIECTBEHHBIC OIMIMOKH, KOTOPBIC YUYAIIMHCS HE MOXET HCIPABUTH NPU HABOASAIIMX
BOIIPOCAX yUUTEIS.

Ommemka «1x:

OTCYTCTBUE OTBETA.



OrneHka PKCIepUMEHTAIbHBIX YMEHUN
OreHka cTaBUTCS HAa OCHOBaHWU HAOJIOEHUS 3a yJalllMMCsl ¥ IMCbMEHHOT'O OTYeTa 3a paboTy.

Ommemra «5x:

paboTa BBIMTOJIHEHA ITOJIHOCTHIO U TIPABUIIBHO, C/IENIAHBI TPaBHIIbHbBIE HAOIIOACHUS W BBIBOJIBI; SKCIIEPUMEHT
MPOBENEH MO IUIaHy C YY€TOM TEXHHUKH O€30MacHOCTH M TMpaBHI paboThl ¢ 0ObEKTaMH U
000pyZI0BaHHEM ; ITPOSIBIICHBI OPraHU3AIMOHHO-TPYIOBBIE YMEHHUs (TOMJEPKHUBAIOTCS YUCTOTAa pabovero
MECTa U MOPAJIOK Ha CTOJIE).

Ommemra «4x:

pa60Ta BBITIOJIHCHA ITPaBHUJIbHO, CACJIAaHBbI ITPAaBUJIbLHBIC Ha6.]'IIO)IeHI/IH MU BBIBOJIbI, HO IIpHU 3TOM
OKCIHCPUMCHT IIPOBCACH HC IOJHOCTBIO HWJIM AOMYHICHBI HECYHICCTBCHHBLIC OIIMOKHA B pa60Te C
00BEKTaMHU ¥ 000PYIOBAHUEM.

Ommemra «3x»:

paboTa BBITIOTHEHA IPABUIILHO HE MEHEE YeM HArOJIOBHHY WX JIOMYIIEHa CyIIeCTBeHHasl OIIMOKa B X0JIe
JKCIIEPUMEHTa, B OOBSICHEHHH, B O(POPMIICHUH palbOTHI, B COONIOACHHM MPABWJ TEXHUKHU
Oe3omacHOCTH TpU paboTe ¢ OOBbEKTaMU U 00OPYAOBAHHMEM, KOTOpas UCHPABISIETCS O TPeOOBaHUIO
YUUTEIS.

Ommemra «2x:

JoTyIIeHbl B¢ (M 0oJiee) CYIIECTBEHHBIE OIMMOKKM B XOJE JKCIEPUMEHTa, B OOBSCHEHUU, B
opopmieHuu pabOThl, B COOJIOIEHWH TPABUJ TEXHUKH OE30MMACHOCTH TpH paboTe ¢ OObEKTaMH M
000pyTIOBaHUEM, KOTOPBIE YUAIIUHCS HE MOXKET HCIIPABUTH JaXe TI0 TPCOOBAHUIO YIUTEIIS.

Ommemra «1»:

pa0oTa He BBINOJIIHEHA, Y YYalllerocsi OTCYTCTBYIOT SKCIEPUMEHTAIbHbBIE YMEHUS.
YyeOHo-MeToaUYECKHI KOMILJIEKC.

Jisa ya-cs:

VYuebnuk «buonorus. O6mue 3axkonomepHoct» C.I'. Mamonros, B.b. 3axapos, H.U. Connn M. «/Ipodar

2009r

buonorus. O0mue 3akoHoMepHOCTH. Pabouast reTpanp k yueOHuky. A.FO. luGynesckuii, B.b.3axapos,

H.N. Conun. M.: [Ipoca 2009

Hns yaurens:

«IIporpammsl 115 001I€00pa3zoBaTeNbHBIX yupexaeHuil. buonorus 6-11 knaceer» H.U. Connn M.

«Jpoda» 2006r

Meroanueckoe nocobue k yueonuky C.I'. MamonToBa, B.b. 3axaposa, H.1.Conuna «buonorus. O6mme

3akoHOMepHOCTHY. M. «Ipoda» 2002r

Paboune mporpammel o 6uosoruu 6-11 kiracce! mo mporpammam H.M.Conuna, B.b.3axaposa,

B.B.[Taceunuka, U.H. [TonomapeBoii. ABt.-cocT.: N.I1. Yepeauuuenko, M.B. OnanoBuu. 2-e u3f.,

crepeoturl.- M.:I'mo6yc,2008.

MynbTuMenuitHOe puiiokenue K yu-ky Kupumn u Medoauii. poda. 2007.



HNnTepHeT-pecypcebl.

OcHoBHas JuTeparypa

MamonTtoB C. I'., 3axapos B. b., Conun H. 1. buonorus. O6mue 3akoHOMEepHOCTH: yaeOHUK 11 9 Kitacca

cpenneii mkoibl. M.: Jlpoda, mrodoe u3nanue.

JlononHuTenbHas Iureparypa

HNopnanckuit H. H. OBomronus xxu3znn. M.: Axkanemus, 2001.

MawmontoB C. I'. buonorus: mocobue s mocrynaronmx B By3bl. M.: [Ipoda, 2003.

MawmonTos C. I'., 3axapos B. b. O6mas 6uonorus: mocodue ajsi CpeaHUX CHeNnaTbHBIX yI4eOHBIX
3aBeacHUi. 4-¢ u3a. M.: Brelcmas mkomna, 2003.

MamonToB C. I'., 3axapos B. b., Ko3nosa T. A. OcHOBBI OMoOJIOTHH: KHUTA JIJIs1 caMooOpa3oBaHus. M.:
[Ipoceemienue, 1992.

Mennukos b. M. buonorus: ¢popmsl u ypoBuu xu3Hu. M.: IIpocsemienue, 1994.

Conun H. U. buonorus. XXusoit opranusm: YueOHUK i 6 ki1acca cpeareid mkonbl. M.: JIpoda, 2005.

Yaiikosckuii 10. B. DBomronus. M.: LlenTp cuctemubix uccienoanuid, 2003.

HayuHo-nonynsapHas nutepatypa

Axumymmikua Y. Mup kxMBOTHBIX (0€CIIO3BOHOUYHBIE U MICKOTIaeMble )KUBOTHBIE). M.: Mbicib, 1999.
Axumymmikua Y. Mup )XMBOTHBIX (MJIEKOITUTAOLINE, WK 3BepH). M.: Mbicib, 1999.

Axumymikud Y. Mup )KMBOTHBIX (HaCEKOMBIE, TayKH, JOMAITHUE )KUBOTHBIC). M.: MbIcib, 1999,
Axumymikud M. HeBunumbie HuTH nipupoabl. M.: Meicib, 1985.

Aysp6ax II. 'enernka. M.: Atomuzaar, 1966.

I'pxumex b. [lukoe xuBoTHOE U yesnoBek. M.: Mbicib, 1982.

EgcrokoB B. B. Mugs! o Beenennoit. HoBocu6upcek: Hayka, 1988.

Heiigax A. A., Pozosckas E. P. I'ens! u pazButue oprannzma. M.: Hayka, 1984.

Yundpu A. T. Bpems mno Ouonornueckum dacam. M.: Mup, 1990.

HInunap 3. B. Uctopust xu3nu Ha 3emie / Xynoxxuuk 3. bypuan. [Ipara: Atpus, 1977.
Orrenbopo . XKusasg minanera. M.: Mup, 1988.
Otrenbopo 1. XKuzup Ha 3emiue. M.: Mup, 1984.



JlabopaTopHas padora
Nel «BrpisiBeHrE NpHUCIIOCOOIEHHOCTH K cpefie OOMTaHUs» U BBIBOJIBI K HEH.
No2 «3yueHue KIeToK pacTeHU U JKUBOTHBIX (1IOJI MUKPOCKOIIOM)» U BBIBOJIBI K HEM.
Ne3 «Pemienue 3a1a4 Ha MOHOTMO- pUIHOE U AUTUOPUAHOE CKPEIIMBAHUE, HEMOIHOE J10-
MUHHMPOBAHUE, HACIEIOBAHUE ITPU3HAKOB, CLIETVICHHBIX)»
Ne4 «BpisiBiIeHHE N3MEHUYUBOCTH OPTaHU3MOB.

IIpakTyeckas padora
Nel «CocraBineHue cXeM IepeIady BEMIECTB U SHEPTHUU» U BBIBOJIBI
K HEH.
Ne2 «BbIsiBIIEHHE TUIIOB B3aUMOJCHCTBUS pa3HbIX BUJOB B KOHKPETHON SKOCUCTEMEY
Ne3«AHanu3 U OLIEHKA MOCIEICTBUI AEATEIbHOCTH YEIOBEKA B IKOCUCTEMAX» U BBIBOJbI K

HEH.



I11. TexHonoruyeckasi Kapra.

Ne [HaumenoBanme| Tum DJIEMEHTBI COJIEPIKAHUS TpeboBanus K YPOBHIO Bun xontpons 5 Homarraee
0/11 Daggg?S:MI/IIVIEM ypoKa IMOATOTOBKHU 06yLIaIOIJ.II/IXCH ngrfr;;ﬁ?eanoro 3aJlaHne
(HEO0OSI3aTENTLHOTO)
COJICp>KaHMSI
Beenenue (1 u)

1 Buonorms xax| YWUHM |Ocnosnwie monstus: 6uono-3name ONnpe/ieNIiCHHE TepMHUHA |3aJaHUs CO AHTHYHEBIE BO3-YueOHUK, c. 3-5;
Hayka O >KHBOU 2usl, MUKONO2Us, OpUOIo2Us, | «OUOTOTHS. CBOOOTHBIM  [3pEHHUSI Ha Opra-|IBym y4eHUKaM
npupoae. Poup ANb20N02US, Ymems: npuBOAUTH NPUMEPHI |[KPATKUM U C  [HUYECKHUI MU MOATOTOBUTH
OroIOTUN B naneobomanuxa, [MPAKTUYECKOTO MPUMEHEHHUSI  [pa3BEPHYTHIM COOOIIEHMS:
MIPaKTUYECKON buomexnono2us, NOCTHKEHUH COBPEMEHHOMN OTBETOM 1) cBolicTBa
eATEIbHOCTHA ouoghusuxa, ouoxumus,|ornonoruu, muddepeHaniy u SKVBBIX
Troei paouobuonocus. @DaKThL:[MHTErpali OMOIOTUYECKUX OpraHU3MOB;

Owonorwsi ~ KaKk  HayKa.|HayK; BBIICISATH MPEIMET 2) YpOBHM OpraHu
[Ipoueccor: CTaHOBJICHHEM3yUEHUS OUOJIOTHH; 3allMU KU3HU
OroJIOTUN KaK HaykH. IHTe-xapakTepu30BaTh OMOJIOTHUIO
rpaius u auddepeHmanys [Kak KOMIUIEKCHYIO HayKYy;

OOBSICHSTH POJIH OMOJIOTUH B

(hopMUPOBAHUU COBPEMECHHOM

€CTECTBEHHOHAYYHON KapTUHBI

MHpA, B IPAKTHYECKOU

TIeITCIbHOCTH JTIOJCH;

BBICKA3bIBAaTh CBOE€ MHEHHUE 00

YTBEPK/ICHUH, YTO 3HAUYEHUE

OMOJIOrMYECKHUX 3HAHUH B

COBPEMEHHOM OOIIECTBE

BO3pacTaeT

Paznen 1. DBouronusn ;xxuBoro mupa Ha 3emJie (19 u)
Tema 1 JI. PasBuTue Onosiornu B 10AapBUHOBCKHH nepuon (1 1)

2 [Ipennoceuiku KY OCHOBHBIE NOHSTHS: 960.110- |3Hamb ONpeelieHrue MOoHATUA (3aganus 1-7 YueOHuk, m. 2—4.
BO3HUKHOBEHMUS Yusl, UCKYCCMBEHHbIU «IBOJIIOLIMS . (rmaBa 2), c. 8- Bomnpocs! 1-3
yueHus Y. omo6op. IIpeanocsuiku Ymemb: BBIABIATD U 10 B p. 1. Co- TEKCTy II. 3.
JlapsrHa yuenus Y. Jlapsuna: ONUCHIBATH MPEINOCHUIKH oO1eHue o Bomnpoc 2 k Tekcry

NOCTHXKEHHS B 00J1aCTH yuenus Y. JlapsuHa; Jlamapke. . 4.

CCTCCTBCHHBIX

[IPUBOANUTH IIPUMEPHI Ha-




Hayk; nmyremecrsue Y. Jlap-
BHHA Ha Kopabdiie «buripy;
yuenue Y. [lapsuna o6 uc-
KYCCTBEHHOM 0TOOpE Kak
00BsICHEHNE IBOJTIOINH KU~
BBIX OPTaHH3MOB

YUYHBIX (DAaKTOB, KOTOpPbIE ObLIH
cobpansl Y. JlapBuHom; 00Bsic-
HATh IPUYUHY MHOT000Opa3usl
JIOMAIIHUX KUBOTHBIX U KYJIb-
TYpPHBIX paCTE€HHI; pacKpbIBaTh
CYLIHOCTb ITOHSATUHN «TEOPHUs»,
«HAY4HBIN (aKT»; BBIACIATD
OTJIMYHS B 3BOJIOIMOHHBIX
B3ranax Y. Japsuna u K.-b.
Jlamapka

TBOpueckue
3a1a4u

P.t.,363.4, c. 15-
17. IluceMeHHOE
3agague Ha c. 30

Tema 1.2. Teopus Y. /lapBuHAa 0 NPOMUCXO0KIEHHH BHAOB IIYTEM eCTeCTBEHHOro oroopa (3 1)

3 [Vuenne U. YUII3 |OcuoBHbIE MOHSTHS: Ha- 3namu onpeneneHue MOHATUN: (3aganus 1-4 HNckyccTBeHHBIN VYueOHuKk, 11. 5, C.
JlapBuHa o cre0cmeenHas «HACIICACTBEHHAS U3MEHUH-  |(I71aBa 3, m. 5)  |[0TOOp 24-26. Borpockl
€CTECTBEHHOM usMeHuU8oCcmob, bopbba 3a  [BOCThY, «00pb0a 3a cymiecTBo- [Ha c. 11 B p. T. 3,4, 6 k Tekcry. P.
otbope cyuecmeosanue. D aKk Thl: |BaHHE; OCHOBHBIE TIOJIOKeHUsT [PaboTa ¢ reo- T.,Ne 5,9, c. 11-12

Y. JlapBuH - OCHOBOIIO- 3BOJIIOIMOHHOTO y4yeHus Y. rpaduaeckoit
TIO’KHUK y4eHus: 00 JlapBuHa; IBMOKYIIHE CUIIBI KapToii (myTe-
SBOJIIOLUU. sBoonuy; opMbl 60pbOBI 3a  [mectBue Jlap-
HacsencrBeHHas M3BMEHYH- |CYIIECTBOBAHHUE. Ymems. BHHA)
BOCTh 1 OOpb0a 3a CyIecT- |[XapaKTepHu30BaTh CYIIHOCTh
BOBaHHUE - JBMKYIIUE CHUJIbI |0OPHOBI 3a CYIIIECTBOBAHNUE,
ABOTIOITUH. DOPMBI OOPHOBI [IPUBOAUTH IPHUMEPHI €€
3a CyIICCTBOBAHKE: BHYTPH- [IPOSBICHUS
BHIOBasi 1 ME)KBHIOBAs,
0oprba ¢ HebOIaron-
PUSATHBIMHU (PU3UIECKUMU
ycioBusamu. [Ipoueccsr:
MPOSIBJIICHHE B TIPUPOJIC
OOpBOBI 3a CYIIECTBOBAHUE
4 KY (OCHOBHOE TIOHATHE: ecme- Samanus 1-4 VYueOHuk, 1. 5.

VYuenue Y. [ap-
BHHA O €CTECT-

BEHHOM OTOOpE
(TponomxeHue)

cmeennbwlil omoop. DaKThI:
€CTECTBEHHBIH OTOOP -
NIBIDKYIIAs CHJIA SBOJTIOIUU.

3Hambe onpeneneHus MOHITUI
«ECTECTBEHHBIH OTOOPY, «JIBH-
JKYIIUE CUIBI DBOIIOIANY .
Ymems: xapakTepuzoBaTh CyIIl-
HOCTh €CTECTBEHHOTO 0TOOpA;

(rmaBa 3) Hac. 12
B p. T.

Bomnpocsr 1, 2, 5,7
K TEKCTY




[Iponeccel: nposiBIcHUE
B IIPHUPOJIE ECTECTBEHHOTO
0TOOpa. 3aKOHOMEPHOCTH:
rosioxenus yaenus Y. Jlap-
BHHA

YCTaHAaBIIMBATh B3aUMOCBSI3b
MEXK1y IBUKYIIUMU CUIIAMHU
3BOJIIOIMY; CPABHUBATH 110
MPEITIOKEHHBIM KPUTEPHSIM
€CTECTBECHHLIN U
HCKYCCTBEHHBIN OTOOPBI

dopMsI ecTe-
CTBEHHOTO
otbopa

KY

OcHOBHOE TIOHATHE: ecme-
cmeeHHblll omoop.

®daxThl: HopMBI ecTecT-
BEHHOTO O0TOOpa: CTabMIIH-
SUPYIOLIUI U JBUKYILIUN.
YcnoBus mposiBiieHus: Gopm
€CTeCTBEHHOr0 0TOOpA -
W3MEHEHUS YCIOBUI Cpeibl.
[Ipouecc: ecTeCTBEHHBIM
oTOop

3Hamb onpeneneHue MOHATHI
«ECTECTBEHHBIN OTOOPY, «JIBH-
JKYIIAE CUITBI SBOJTIOIIAN .
Ymemuw: xapakTepuzoBaTh CyIil-
HOCTh €CTECTBEHHOTO 0TOOpa;
yCTaHABJIMBATh B3aUMOCBSI3b
MEXIY ABUKYIIUMH CHJIaMU
SBOJIIOIMY; CPAaBHUBATH 110
MPEIOKCHHBIM KPUTEPUSIM
€CTECTBEHHBIN U
UCKYCCTBEHHBI 0TOOPHI

Samanus 6-8
(rmaBa 3);
3aganue 9 .
Ta0numa.
TBOpueckue
3a7a4uun

VueOHUK, II. 6.
Bomnpocsr 1-3.

Tema 1.3. Ilpucnoco

0JIECHHOCTH OPraHNU3MOB K YCJOBHUSIM BHEIHEH Cpelbl KaK pe3yJabTaT JAeldCTBHUs eCTeCTBEHHOr 0 0T0opa (2 4)

6

Pesynbrar
DBOJIIOIHH -
MPUCTIOCO0-
TIEHOCTh
OpPTraHU3MOB K
cpezne oouTaHus

YOC3.

OCHOBHBIE OHATHSL:
NpUCNOCODIEHHOCb 8UOA,
MUMUKDUSL, MACKUPOBKA,
npeoynpexcoarouds
OKpacka, (husuonocuyeckue
aoanmayuu.

DaKThI:
[IPUCIIOCOOUTENbHBIE
0COOEHHOCTHU PACTCHUN U
YKUBOTHBIX. MHOTOOOpa3ue
aJlanTaIuy.
3aKOHOMEPHOCTbD:
PUCIIOCOOJIEHHOCTh Opra-
HU3MOB K YCIIOBUSM
BHEIIIHEN CpPEBI -
pe3yabTar IeHCTBUSA
€CTeCTBEHHOT0 0TOOpa

3namu onpeerieHnue MOHATUS
«IIPUCTIOCOOJIEHHOCTh BUJA K
YCIIOBUSIM OKPYXKaIOLIEH cpe-
AbD»>, OCHOBHBIC THUIIBI IIPUCIIO-
co0JIeHH OpraHu3MOB K OKpY-
JKaroWIeH cpene.

Ymemuw: nipuBOIUTH IPUMEPHI
MIPHUCIIOCOOJIEHHOCTH OpTaHu3-
MOB K cpeJie OOMTaHMs;
O6’b$ICHSITB OTHOCHUTENILHBIN Xa-
pakTep NpUCIOCOOUTEIBHBIX
MPU3HAKOB Yy OPTaHU3MOB

3amanus
1,2,3, 6 Hac.
15-16 (rnaBa 4);
4,
6, 7 (rnaBa 4)
mac. 17-18; 1,
3,5,7 (rnaBa 4)
gac. 18-19;
4, 5 (rnaBa 4)
bronornaeckmi
nukTaHT. [Ipo-
rpaMMHUpPOBaHHA
ST KapTa

PazButue npu-
CIIOCOOJIEHHOCT
u

VueOHuK, rasa 4,

1. 7-9. Bomnpocsl k
. 7-8.




BrisBienue
PUCTIOCO0-
JICHOCTH K
cpene ooutaHus

YII

OcHOBHOE TIOHSTHE:!
aoanmayus (IPUCTIOCO0-
JIEHHOCTh BUJA K YCIIOBUSM
OKPYXKaIOIIEH Cpejibl).
@DaKThI: MPUCTIOCOOUTENBLHBIE
0COOEHHOCTHU pacTeHUM U
KHUBOTHBIX.
3aKOHOMEPHOCTH: IpH-
CIIOCOOJICHHOCTD
OpPraHH3MOB K YCIIOBHUSM
BHEIITHEH Cpe/Ibl - pe3ysbTar
NeMCTBUS €CTECTBEHHOTO
otbopa

Ymemuw: BBIABIATD U
OIMCHIBATh Pa3HbIE CIIOCOOBI
PUCTIOCOOIEHHOCTH KUBBIX
OpPTaHM3MOB K cpeJie OOUTaHHMS;
BBISIBJIITH OTHOCUTEIHLHOCTD
MPUCTIOCOOICHUIA

JlaGopaTopHas
paboTa
Nel«BrIsgBieHUE
IIPHCIIO-
COOJICHHOCTH K
cpene
o0uTaHuA» U
BBIBOJIBI K HEH

YueOHuk, 1. 9
(moBTOpEHHUE).
Bompoc 5 k. 9

Tema 1.4. MukpodBoJonus (3 4)

Bun, ero kpu- |[KY OCHOBHBIE IIOHATHUS: 6140, 3Hamb KpUTEpUU BUJIA. 3amanue 1 (rnaBa [Y4eOHUK, I1aBa II.
TEPUH U CTPYK- 8UOBI-0B0UHUKU, aApedl. Ymems: noxaspiBaTh HEOOXO- 5),¢.20Bp.T.  |10,3ammcH 5,
Typa DaKThl: KPUTEPUH BHUJIA: TTMMOCTh COBOKYITHOCTH KpHUTE- 3agaHus co

MOp(hOTOrHIecKnii, GU3K0o- [pPHEB JUIS COXPAHEHHS eNI0CT- CBOOOIHBIM B TCTpaan.

JIOTUYECKHIA, TCHETUICCKUH, [HOCTH M €IMHCTBA BHUJIA; TPHUBO- OTBETOM. Borpocst 1,4 k

5KOJIOTHYECKHUH, reorpady- |TUTH IIPHIMEPHI BUIOB Tabnuna Texcty 1. 10

yeckuil, ucropuyeckuil. Co- PKUBOTHBIX U PaCTEHUI;

BOKYITHOCTbH KPUTEPHUEB - NEepevYHCIsTh KPUTEPUN BUIA,

yCII0BHE 00ECTICUCHNS 1eII0- [aHATM3UPOBATh COJICPIKAHNE

CTHOCTH M €MHCTBA BU/Ia  [IOHSTHUS «BH]I»
[Tomymnsuust KY OCHOBHO€E TIOHSITHE: 3Hamb NPU3HAKU TOMYJIALUH. 3aganus 4, 5 C. 76 yueOHHKa

NONYAYUSL. Ymems.: mpuBOIUTH NpUMEPHI (rnama 5), c. 20-

@DaKThl: TOMYJSALMOHHAS MPAKTUYECKOTO 3HAUYCHHS U3Y- 2l Bp.T.

CTPYKTYpa BHAA. DKOJIOTH- [dCHHS TOMYJISIIIUIN; aHATH3UPO- JlabopatopHas

YecKUe U TeHeTUYECKUE Xa- |BaThb COJAEP)KaHUE MOHATUS pabota

PaKTEPUCTUKH MOMYJISIIIANA.  |KTIOMYJISIUS ; OTIHYATh «3yuenue

[Tomymsiust - seMeHTapHas |[OHATHUS «BUA» U M3MEHYHBOCTHU

IBOJIIOIIMOHHAS CTUHUIIA «IIOITYJISATINSD ; COCTABHUTH 10 KpUTEPHUEB BH/IA,

TEKCTy yueOHUKa rpaduIecKyro pE3yabTaTOB
MO/J1eJb MOMYISIIUOHHOMN HCKYCCTBEHHOTO

CTPYKTYpHI BUJA

otbopay. Otuer
1o J1abopaToOpHOH
pabore




10

KY

Bunoobpaso OCHOBHBIE TIOHATHS: 3namo: conepKaHue MOHATUN 3ananud 2, 3, VuebHuK, I1aBa 5,
BaHUE MUKDPOIGONIOUUAL. «MHKPO3BOJIFOLUSD), «HA30JISI- (rmaBa 5), ¢. 20; |m. 11. Bompocsr 1-4
®daxkThl: TeorpapuIEcKoe U |ITUS», «BUIABI 30U, 2,4, 8 (rnaBa 5), c./Ha c. 82
HKOJIOTUYECKOE BUII000pa- |Ymemsb NpUBOIUTH TPUMEPHI 21-22 B p. T.
3oBaHue. M3onupyronye  [pa3iMyHbIX BUAOB U30JSIUY;
MEXaHU3MBI: OIMKCHIBATH CYIIIHOCTH M JTaIlbl
reorpagudeckue 0apbepbl, [reorpaduueckoro BuaoooOpaszo-
MIPOCTPAHCTBEHHAS BaHUsl, CYIIIHOCTh KOJIOTHYE-
Pa300IIEeHHOCTb, CKOTO BHI000pa30BaHMsI; aHa-
MOBE/ICHUE, MOJIEKYIIIPHbIE [TU3UPOBATH COJEPKAHUE TIOHS-
M3MEHEHUs OCITKOB, pa3HbIC [THS «MUKPOIBOJIOIHS ; TOKa-
CPOKHU pa3MHOKeHUs. BUIIbI [3pIBaTh 3aBUCHMOCTH BHIOBOTO
M30JISIIUI: reorpaduyeckas, [pa3Hoo0pas3ust OT yCIOBUN
MOBEIEHYECKasi, PEPOAYK- PKU3HH
tuBHas1. [Ipouecc:
BHJI000pa30BaHUE.
3aKOHOMEPHOCTb: BU-
n000pa3oBaHMUE - Pe3yabTaT
HBOJIOLIAU
Tema 1.5. MakposBostrorus (2 1)
1 BHOIOIMYECKH A OCHOBHbIE IOHSTHS: 61010~ 3nams onpeaenenns noustui: |5aAamua 1,2, 3 Yuebuux, riaea 6,

€ IIOCJICACTBHUA

ajarTainuu

euuecKkuti npoepecc, Ouoao-
2uyecKull peepecc, MaKpo-
980M0YUAL.

®dakThI: TIaBHBIC HAIPaB-
JICHVSI DBOJIIOIMOHHOTO TIPO-
1ecca - OMOJIOTHYeCKHMA
porpecc 1 OMOJIOTHYECKUAN

perpecc

«OMOTIOTUYECKUN TTPOTPECCH,
«OMOJIOTUYECKUN perpeccy.
Ymemu: packpbiBaTh CyIIHOCTH
HBOJIIOIIMOHHBIX H3MEHEHHIA,
00eCTICYNBAIONITUX TBHKCHUEC
[PYIIIbI OPraHU3MOB B TOM WU
MHOM 3BOJJIIOIMOHHOM HaIllpaB-

JICHUN

(rnmaBa 6), c. 23-
24 Bp. T.

c. 59. IloBTopuTh
3HaYEeHUE MHOTO-
Kjerognoe™, mo-
JIOBOTO TIpoliecca u
dorocuHTE3a 715
9BOJIOOUOHHBIX
npeoOpa3oBaHUU




12 Tnasubie na-  (KY OCHOBHBIE IOHATHS: MAKpO-3HaAmb onpeseneHus nousaTuii: 3ananus 4-8, 11-(O0mue 3akoHO- |Y4eOHUK, ri1aBa 6,
TpaBJICHUS 960I0UUS, APOMODGO3, «apoMopdo3», 12 (rnaBa 6); MepHOCTH BO- |11 12. Bompocsr 1-
SBOJIFOLIAHT uouoadanmayus, oeceHepa- |KUIA0ATANTAIIA, «00Iast 1,2, 5-7nac. |mouuu: mapan- |6. [IpuBecTu

Yusl. JieTeHepalus»; «OCHOBHBIE 24-26 7en3M, KOHBEP- |IPUMEPHI U3 JI0-
@DaKThI: INIaBHBIC HAllpaB-  |[HANIPABICHUS YBOJIIOLIUNY . TCHIIMS, IMBEP-  [TOJHHUTEIBHBIX
JICHUSI SBOJIIOIMN - apOMOD- | Ymemp: OnHUCHIBATH reHIrs, HeoOpa- |MCTOYHHKOB UH-
(1)03, nauoaganTamnusa, A€re- |IposaBJICHHUA OCHOBHEBIX TUMOCTB q)OpMaIII/II/I
Hepanusl. HAaIpaBJICHUH YBOJIOIHY;
I[Tpomecchl: MAKpOIBO-  |[IPUBOAUTH IPHUMEPEI
mrouus. [lytu noctmwxkenust |apoMopdo30B U
OMOJIOrMYECcKOro IMporpecca (MaHoa anTayui; pa3inniaTh

IIPOSIBJICHUS HAIIPABJICHUH

IBOJIIOLUH, TOHATUS

«MHKPO3BOJTIOIHS» U «MaKpO-

SBOJTIOIUS» ; OOBSICHATH POJIb

OuoJioruu B pOpMHUPOBAHUHU CO-

BPEMEHHOMN

€CTECTBEHHOHAYYHON KapTHUHBI

MHpa, CYIIHOCTb

OMOJIOrN4ecKoro mpouecca 3B0-

JIOLIUY HAa COBPEMEHHOM 3Tare

Tema 1.6. Bo3HukHoBeHuUe )KU3HH HA 3emdie (2 4)

13|Cospemennrie | YHII3 | .\ oni o nonsTus: cuno- |3Hams onpenesienue TepMuna [Bonpockt 5-7 k  [TIpeactaBnenus o|Y4e6nuk, riasa 7,
[IPEICTaBIICHUS mesa, Koauepeami, «THIIOTE3a»; dTalbl pa3BUTUA  [TeKCTy 1. 11. P. |Bo3HukHOBeHun |m. 14. Bompocs! 1-
0 npo6uoHmMbL. KU3HU. T., Ne 1-8 Ha ¢. [xn3Hu Ha 3emue (4. [ToBroputs 1. 11
IPOUCXOKACHH DaKTHI: TUMOTE3a IpoKc- | YMemb: XapakTepu3oBats oc-  29-30 B CTOPUH
U JKU3HH X0k IeHus Ku3Hu A, U, HOBHBIE IIPEJCTABIEHHS O BO3- €CTECTBO3HAHUS

Onapuna. Xumudecknif, — |HAKHOBCHUH JKU3HM,
TIpe1-GHOIOr Y ECK I, OOBACHSATH POJIb OMOJIOTUY B
OHOIOIrMIECKIH 1 (bopMUpPOBAHUM COBPEMEHHOIM
COILMABbHBIN ATAIbI €CTECTBEHHOHAYYHON KapTHHBI
DPa3BUTHSI XKHUBOH MaTepun. |MUPa; BBUICIATH HanOOIee
TIpoGiema noKasaTenbeTea |CIOKHYIO IPobemMy B Bonpoce
COBPEMEHHOH TMIIOTE3bI HPOUCXOKICHIS KU3HU,
IPOUCXOK/ICHNS KU3HK.  |BBICKA3bIBATh CBOKO TOUKY
[Tpomeccsl: abuorennoe 3PCHHA 11O BOIPOCY
HPOHCXOXKACHHUE KUBOI Ma- |[BOSHUKHOBEHIA XKU3HH

TEpUH




14

HauannHblie

KY

OCHOBHBIE TTOHSITHA:

Snamo OnpeacJICHNUs OCHOBHBIX

Samanus 1-10

Bansgnaue xuBbIx

YueOHUK, T71aBa 7,

STaIbl pa3BUTUSA aemompoqvoi, MOHSTUN «aBTOTPOPbI», «rere- |(r1asa 7), ¢, 31- jopranusmoB Ha  |m. 15. OTBEeTUTH Ha
PKU3HU. Dpa cemepompogul, poTpodB», «a3po0b, «aHa-  |33. cocTaB aTMoc(e- [Borpocs! 1-4.
JpEBHENIIEN naneonmono2us, NPOKapuo- PPoObD, KIIPOKAPHUOTHDY, pbl, ocanounblx |([loBroputs m. 11 u
YKU3HU Mul, 26010YUL, IYKAPUOMDBL. |KIYKAPUOTHD); CYLIHOCTh opoJ. YdacTue B[[I0 Kypcy 7 Kiacca

@axThl: 3Talbl Pa3BUTUS  [TUIIOTE3 OOpa30BaHUs (¢opMupoBaHUN |MaTepuai O ryokax,

YKU3HU: XUMUYECKas! IBOJIIO- PYKAPUOTUYECKOMN KIIETKHU. IIEPBUYHBIX [IOYB. KUIIIEY-

uus, npen ouonoruyeckas |Ymemsp: onvceiBaTh OpbI U IEpUOABI  [HOTIOJIOCTHBIX,

IBOJIIONHSA, OMOIOTHYECKasl |HaYaJbHBIC STaIlbl pPa3BUTHUS KU3HU |[UIOCKUX YEPBAX

sBoironust. HavyannHbIe OMOJIOTHYECKON DBOJIIOINHN;

3Tanbl OMOJIOTMUECKON 0OBSICHITH B3aUMOCBSI3U

9BOJTIOLINU. OpPraHU3MOB U OKpYXarolien

@®uiloreHeTHYECKUe CBSI3U B [CPE/IbI

»kuBoil mpupoze. [Ipouecc:

MIPOUCXOKIEHUE

9YKapUOTHYECKON KIIETKHU.

3aKOHOMEPHOCTH: THU-

IIOTE3bl IPOUCXOKIECHUS

AYKAPUOTUYECKON KIETKH

Tema 1.7. PazBurue :xu3Hu Ha 3emuie (5 4)

15 [Pa3Butue VYUII3 |OcHOBHOE NOHATHE: 3namp onpenereHue TepMuHa (3aganus 1-8 YueOHUK, I1aBa 8,
YKU3HH B apomop@os. «apoMopdo3»; (rnama 8), c. 33- m. 16, 17. OtBeTUTH
poTepo- ®dakThl: apoMOpGO3BbI: npucrnocoosienus pactenui u - |35; 1-4,8, 11, 12, Ha BOnpockl 1 -4 x
30MCKYIO 3pYy BO3HUKHOBEHHUE MHOTOKJIE- [KUBOTHBIX B IIPOTEPO30€E. 15, TeKCTy . 16 n

TOYHOE™, 10JI0BOTO pa3-
MHOKEHHUS, [TOSIBJICHUE TIEP-
BBbIX JKUBOTHBIX, B KOHLIE
IIPOTEPO30s1 - BCIBIIIKA pa3-
HOOOpa3us KUIIEYHOIIOJIO-
CTHBIX, YEpBEU, YICHUCTO-

Ymems: npuBouTH IpUMeEpHI
pacTeHuil U )KMBOTHBIX, CYIIIE-
CTBOBABILHUX B IIPOTEPO30€E,
npuMepsl apoMop(do30B y pac-
TEHUI 1 )KUBOTHBIX B
[POTEPO30€; OOBICHSITD

BOIpOCHI 2,4, 6 K
TeKcTy m. 17.
[ToBTOPUTH 110
Kypcy 7 Kjacca
MaTepuan O CIo-
POBBIX U TOJI0CE-

Horux. [losiBieHre NByCTO- [MPUYUHBI IOSBICHUS U MEHHBIX
POHHEN CUMMETPHUHM T€a.  [[IPOLBETaHMsI OTACIbHBIX pPacTeHUAX, O
[Iponecc: pa3BuTHE KU3HU [TPYIII )KUBOTHBIX U IPUYUHBI ppI0ax, 3em-
B [IPOTEPO30€E. UX BBIMUPAHUs HOBOJHBIX




3aKOHOMEPHOCTh: yC-
TT0KHEHUE PACTEHUM U KU-
BOTHBIX B ITPOLIECCE IBOJIIO-
082078

Marepuai O per-
THINSAX U NTHIAX, O
HBCTKOBBIX pac-
TEHHSX

16 |PazButhe xu3- | YOC3 |OcHOoBHOE NOHATHE: apo-  [3Hamb onpereneHue TepMuHa (3aganus 1-8 Y4ebHuk, riasa 8,
HU B MaJieo- mopghos3. «apoMopdo3». (rnaBa 8), c. 33- m. 16, 17. OTBeTHI
30MCKYIO 3pYy @DaxThI: PACTEHUS U JKH- Ymems: mpuBoauTH ipuMeEpHI  (35; Ha Bompocsk! 1 -4

BOTHBIE MMANIe0305. BBIXO  [pacTeHMil M )KMBOTHBIX, CyIle- TeKCTy I. 16 n
pacTEHHUIl Ha CYyIIY B CTBOBABUIMX B IMAJIE030€, apO- BOIPOCHI 2, 4, 6 K
cunype. [losiBienue u MOP(O30B y pacTCHHUH U KH- TekcTy 1. 17.
HBOJIIOLINS CyXOIYTHBIX BOTHBIX B [TAJIE030€; Ha3bIBATh [ToBTOpPUTH MO
pacTeHull (MarnopoTHUKH,  [IPUCIIOCOOJIEHUSI PACTEHUN U Kypcy 7 kJacca
CEMEHHBIE TAIOPOTHUKH,  PKUBOTHBIX B CBSI3U C BBIXOJIOM MaTepuall o0 per-
rOJIOCEMEHHbBIE PACTEHHs). |Ha CYIIY; OOBSCHATH IPUUMHBI TUJUSAX U OTULAX, O
[TosiBieHHE HA3eMHBIX [OSIBJICHUS U MTPOLIBETAaHUS I[BETKOBBIX pac-
PKUBOTHBIX. ApOMOpP(}O3bI  (OTJIENBbHBIX TPYIII PACTCHUN U TEHUAX
aJ1€03051: TIOSIBJICHUE PKUBOTHBIX U TIPUYUHBI UX

OpraHoOB y pacTEHUH, BBIMUPaHUS

OpraHoB BO31YILIHOI'O

NIbIXaHUs Y )KUBOTHBIX.

[Iponecc: pa3BUTHE )KU3HU B

[aJIE030€.

3aKOHOMEPHOCTh: yC-

JI0’KHEHHME PACTCHUH U XKU-

BOTHBIX B ITPOLIECCE

HBOJIIOLIUN

17 |Pa3Butue KY (OCHOBHBIC TOHSITHUS: apo- Suamo OIMPECACIICHUC SamaHus: 1, 2,4, y‘le6HI/IK, TJIaBa 8’
PKU3HU B mopgho3, uouoadanmayw.  [TEPMUHOB: «apoMopho3», 8, 9 (rnasa 8), c. m. 18-19. OtBersl
ME3030MCKYIO U DaKTBI: pacTeHUs U KU- «HaIOamanTanyusy. Yvems: 39-41; OnopHbIii Ha Bompockl 1-3 k
KallHO30MCKYIO BOTHBIE Me3030s1. ['ocro- [IPUBOIUTH IPUMEPHI PACTEHHH [KOHCIIEKT TekcTy I. 18
OPBI CTBO I'OJIOCEMEHHBIX pacre- U KUBOTHBIX, CYIIIECTBOBABIINX BOMpockHI 1-5

Huil. [TosiBIeHNE TOKPBITO-
CEMEHHBIX pacTeHuil. I'oc-

B ME3030¢ M KalfHO030¢,
apoMop(}o30B y pacTeHui

TekcTy 1. 19.
IToBTOpUTH IO KYP-




MMOICTBO JUHO3aBPOB U MPH-
YUHBI UX BEIMHUPAHUS.
[losiBneHue B Tpuace
TEIUIOKPOBHBIX KUBOTHBIX.
3MeHeHne )KUBOTHOI'O U
pPacTUTEITLHOTO MUpA B
[ajiecoreHe, HEOreHe
KaliHO304].

[Iponecc: pasBurue
PKH3HHU B ME3030€ U B
KaliHO30¢€.
3aKOHOMEPHOCTh: yC-
JI0’KHEHHWE PACTECHUH U KU-
BOTHBIX B ITPOIIECCE

1 KUBOTHBIX B M€3030€; IIPUMEPBI
WIMOaJanTallil y paCTeHUIN U KHU-
BOTHBIX KaifHO3051; O0BSCHATH TIPH-
YUHBI MOSBJICHUS U TPOI[BETAHUS
OTJEIbHBIX TPYII PACTECHUH U KU-
BOTHBIX ¥ TIPUYUHBI UX BEIMUPAHUS,
MIPUYHMHBI 3aCEJICHUST TUHO3aBpaMHU
PA3TUYHBIX CPEJl KU3HH; BBIICTATh
(baxTOphl, KOTOPHIC B HAMOOIBIIICH
CTEIIEHH OTPEIEIISIOT SBOJIOIUIO
HBIHE KUBYIIUX OPTaHU3MOB

cy 8 kJacca Temy
«MecTo uenoBeka B
CUCTEME opra-

HUYECKOI'0 MUPa»

18-
19

MecTo U posib

YeroBEKa B CH-
CTEME OpraHu-
YECKOro MHUpa.
DBOJIIOLIMS Ye-
JTOBEKa

KY

(OCHOBHbBIC ITOHSTHS:
AHMPONOoaocUs, AHMPONoze-
HE3, d@uofcyu;ue CUJIbl AH~-
mponozeneza. GakThl:
MIPOUCXOKICHUE YEIOBEKA.
MecTo 4eaoBeKa B KHBOM
npupojae. Ctaguu pa3BUTUA
JeoBeKa. YeaoBeuecKue
pacel. EquHCTBO
[IPOUCXOXKIEHUA pac. bruo-
JTOTUYECKas MPUpoJia U co-
HUAJIbHAs! CYIIIHOCTh Yeo-
BCKa

3Hamwb onpenesieHne TEPMUHOB:
«QHTPOIIOJIOTUSA», KAHTPOTIOTCHE3Y;
MPU3HAKU YeJIOBEeKa KaK
OHMOJIOrMYECKOT0 00bEKTA.

Ymems: onpenenars
MPUHAICKHOCTH OMOJIOTHYECKOTO
obbekTa Yenosex pazymmsiii K
KJ1accy Mitekonuraromnue, oTpsay
[Tpumartsl; OOBSICHITH MECTO U POJIb
YelioBeKa K MpUpo/Jie, POJCTBO
YeNoBeKa C MIIEKOMTUTAIOIIUMU
’KHBOTHBIMU, OOIIIHOCTh
MIPOUCXOKIECHUS U 3BOJIOLINIO
YeJI0BEKa; EPeUnCIsITh (PaKTOpHI
(IBUXKYIIME CHIIBI) aHTPOTIOTEHE3A;
XapaKTepU30BaTh CTAINH Pa3BUTHS
YeNI0BEKa; JJOKa3bIBATh €AMHCTBO
YEeJIOBEUECKUX pac; MPOBOIUTH
CaMOCTOSTENbHBIN MTOUCK
nHdopmaru o mpodeme
MIPOUCXOXKIECHHUS U IBOJIIOLINU
4eJioBeKa

3aganus 1, 3.4,
8, 11-13, 15,17
(rnaBa 8), c. 437
BD. T
CooOmmeHus
yuamuxcs. Tab-
JULA

AHTHHay4-
Has CylIl-
HOCTb pa-
cu3Ma

I'maBa 7, . 20.
Bomnpocs! k Tekcry
. 20. IToaroro-
BUTHCS K 3a4ETy




20 [Bauer mo TeMe YK  [TecroBas KOHTpoNbHasi pabOTa B HECKOJIBKUX BapHaHTaxX W3 3a/laHui pa3Horo Bujaa (3amanus co | [loBropenue
«Yuenue 00 CBOOOTHBIMH KPATKUMH U Pa3BEPHYTHIMH OTBETaMH; HAa COOTBETCTBHE; HA YCTAHOBJICHUE paHee U3y4eHHOTO
PBOJIIOIINH B3aMMOCBSI3H JIBUKYIIMX CHJI SBOJIIOIMN; 3aTIOJTHEHHE CPABHUTEIBHON TaOIHIIBI; 3aJaHHsI Ha Marepuana
OpraHU4YEeCKOTO HAXOXK/ICHUE OMTMOOK B MPUBEJACHHOM TEKCTE)

MUDPa»
Pasznaea II. CtpykTrypHas opranusanms ;KUBbIX Opraiusmosn (16 1)
Tema 2.1. MHorooopasue ;kuBoro Mmupa. OCHOBHbIE CBOMCTBA KUBBIX OPraHU3MOB (2 4)

21 | IlpusHaku YUII3 OCHOBHBIE TTOHSTHSL: 3namu onpesesieHue MOHATUI Samanug 3, 4, Y4yebHuK, r1aBa 1,
SKUBBIX DICU3Hb, OMKPBLIMAsL CUCMeEMA, [« KU3HbY», «CBONCTBA KHUBOTO». 6-8 Ha c. 4-6 c. 8-12. Bonpocs k
OpraHU3MOB HACIe0CEEeHHOCYb, Ymems: onuceiBaTh nposiBiienne  |(pasnen 1, TEeKCTy naparpada

UBMEHYUBOCD. CBOMCTB >KMBOI'0; pa3jan4aTh rinasa 1). 8. [ToBTOpPUTH

D aKTH . OTINYHS KHBEIX MPOIIECCHl OOMEHA Y )KUBBIX Kaprouxwu. KJ1acCU(DUKAITUIO
OpraHU3MOB OT HEXHUBBIX TEJ: |OpPraHU3MOB T aOnuma SKHBBIX

€IMHBINA TTPUHITATI 1 B HOKMBOW MPUPOJIC; BBIICIATH OpTraHU3MOB.
OpraHu3aiuu, 0OMEH BEIIECTB |0COOCHHOCTH Pa3BUTHS KUBBIX [ToaroToBUTH

W DHEPTHUH, SIBISIIOTCS OT- OpPraHU3MOB; JI0Ka3bIBaTh, YTO coobmienue o K.
KPBITBIMH CUCTEMaMH, TO €CTh [KUBBIC OPIraHU3MBI - OTKPBITHIC Jlunnee (mo
pearupyroT Ha U3MEHEHUS CHCTEMBI YKETAHUIO).

OKPYKaIOIEH Cpebl;
pPa3MHOXKEHUE, pa3BUTHE,
HACJICICTBEHHOCTD H
W3MEHUBOCTb,
[pHUCIIOCO0JIEHUE K
oIpeJIeNIeHHOH cpesie
obuTanusa. OOMeH BeEIECTB,
MpoIecChl CUHTE3a U pacraja.
OcoOeHHOCTH Pa3BUTHSL:
YIIOPSAI0YEHHOCTb,
MOCTENEHHOCTb,
M0CJIEI0BATEILHOCTD,
peanu3alus HacleCTBEHHOU
UH(OpMAITIH




22 |[EcrectBennas KVY (OCHOBHBIE TTOHITHA: 3Hamb OonpeNeieHne TepMUHA «Tak- ([3agaHus 1-7 Ha VueOHuK, c. 12—
KJIacCH(PHUKALINS Makcom, cucmema, COH»; YPOBHH OpPTaHHU3aIlMU KU3HU U [C. 6 B P. T. 14. Bonpocs k
YKUBBIX uepapxus. OakThl: YpOBHU PJIIEMEHTHI, 00pa3yIOINe KaK bl Tekcry. [loBToputh
OpTraHU3MOB. OpraHU3alNH KUBOU YPOBEHb; OCHOBHBIE 1[apCTBA KUBOI 10 KypCcy XUMUHU
Bunosoe pas- npuposl. Kparkas [PUPOJIbI; OCHOBHBIE MOHSTHE
HOOOpaszue XapaKTEePUCTHKA TaKCOHOMUYECKUE STUHUIBI. «XUMUYECKHH dJIe-

€CTECTBEHHOM CHCTEMBI Ymems xapakTepu3oBaTh €CTECTBEH- MEHT», CBOICTBA

KJIacCU(DUKAITUU KUBBIX OP- [HYIO CHCTEMY KiacCuUKAIII BOJIbI U CTPOCHHE

ranu3MoB. L{apcTBa ®UBOM [KUBBIX OPraHU3MOB; ONPEICIIATh €€ MOJICKYII.

npupoibl. BunoBoe pazHo- [MpUHAAIEKHOCTh OMOJIOTHYECKUX [loBTOPUTH XUMHU-

oOpazue 00BEKTOB K OIpPEACTIEHHOMN YECKUU COCTaB
CHUCTEMaTUYEeCKOU rpymmne KJICTKU

Tema 2.2. Xumuueckasi Opranu3anus KJieTrku (4 4)

23 PDmementHeii  [YUII3 OCHOBHBIE TIOHSTHS: MUK- |3HAMb OTIPEACIICHNE TEPMHUHOB 3amanus Ha c.  |bydepHocTh. [YueOHuUK, T71aBa 9,
COCTaB KJICTKH. possieMenmol, MaKkpodie-  |(KMUKPORJIEMEHTBI», 48-49 (rnaBa 9, |(Ocmoc u oc- |m. 21 (c. 104-105).
Heopranuye- MeHmbl. «MaKpO3JIEMEHTBD?, m. 21)Bp.T. MoTudeckoe [Bompocs 1-4
CKME BEIleCcTBa @DaKThl: OCOOCHHOCTH XU-  |«HEOPTaHWYECKHUE BEIECTBA Bormpoc 3 k NaBJICHUE,

KJIETKU MUYECKOTO COCTaBa KUBBIX [KJIETKI». YMemsb: IPUBOIUTH TekcTy . 21.  |ocMoTHuUe-
OpTaHHU3MOB. MPUMEPBI MaKPO-U MUKPORJIEMEHTOB; [T abmuia. CKO€ T10-
MUKpO3JIEMEHTHI U BBISIBJISITH B3aUMOCBSI3b MEXKIY CooOuieHus.  [CTyImJIeHUE
MaKpO3JIEMEHTHI, UX BKJIAJ [IPOCTPAHCTBEHHOU opranuzaiueid  |(OmOpHBINA KOH- MOJIEKYII B
B 00pa3zoBaHue MOJIEKYJI BOJIbI U €€ CBONCTBAMU; CHEKT KIIETKY

HEOPTaHUYECKUX U
OpraHUYECKUX BEIIECTB
MOJICKYJI )KHBOTO BEIIIECTBA.
Heopranuueckue BeliecTsa,
WX POJIb B OpPraHU3MeE: BOJIa,
MUHEpaIbHBIE COJH.
OOBEKTEL: BOJA,
MUHEPATbHBIE COITU KUBBIX
OpraHU3MOB

XapaKTepU30BaTh OMOJIOTUYECKOE
3HaYeHHE MaKpO- U MUKPO-
PJIIEMEHTOB, OMOJIOTHYECKYIO POJIh
BOJIbI, OMOJIOTUYECKOE 3HAYCHHE
COJIEN HEOPTaHUYECKUX KUCIOT




24 |Oprannueckue |YUII3 OCHOBHBIE TIOHATHUSA: y2/1e60-3HaTh OPraHNYECKHE BELECTBA Sananus 12, Y4ebHuK, riasa 9,
BellecTBa Obl, JIUNUOBI. KJICTKH; KJIETKH, TKAHU U OPTaHBbI, 13, 15—17 m. 22 (c. 109-
KJICTKHU. @akTbl: OpraHuyeckue Be- |0oraTble JTUMUIAMH U yriieBogamMu. |22 Ha c. 51- 111).P.1,, Ne 11,
VTIIEBOIBL. IIECTBA, UX POJIb B 'YMeTh: XapakTepru30BaTh 53 OnopHslii 14,18, *20,21,
JInnu el opranusMme. YIieBoJbsl U [OMOJIOTUYECKYIO POJIb YITIEBOJIOB U [KOH -CIIEKT *23,%24, 25, c. 51-

nunuael. buonornueckas — MMOUAOB; KJIACCU(PHUIIUPOBATH 53
POJIb YIJIEBOJOB YIJIEBO/IBI 110 TPYIIIaM; IPUBOIUTH
(oHepreTHUecKas, PUMEPHI BEIIECTB, OTHOCSIINXCS K
CTPOUTENILHBIA MaTepHai, [yrieBoJaM M JHUIHAIaM
nH(pOpMaIMOHHAS

¢yHkuus). OyHKIMH

JUIMHJO0B: UCTOUHUK

DHEPTUH, HICTOYHHK BOIHI,

3alUTHAsI, CTPOUTENbHAS,

perynsaropHasi. CBolicTBa

JIMIUJIOB: BbIJICJIEHUE

SHEpPrUH U 00pa3oBaHUE

BOJIbI ITPU OKUCIICHUH,

HU3Kas TEIJIONPOBOIHOCTD,

IUIOTHOCTb MEHbIIIE BOJIBI,-

HEpacTBOPUMOCTb B BOJIE.

OOBEKTHI: yIIIEBObI U

JIMITHBI )KUBBIX

OpPraHU3MOB

25 |Opranuyeckue KVY OCHOBHbIE TIOHATHS: OENKH, 3HaTh ONPECIICHUE OCHOBHBIX Saganns 2,4, |benku YueOHuK, T71aBa 9,
BEIIECTBA AMHHOKHCIIOTA, TIeTTHIHAS MOHSATUI: OCJIKH, aMUHOKHCIIOTA, 5,7-10 Hac. [mpocThIe U . 22 (c. 107-109).
KJIeTKU. benkn CBA3b, [IOOYIIA, TOPMOHBL, |[ICTTHIHAS CBA3b, rino0yra, 50-51 CJIOKHBIE Bonpocs! 1-4.

(DepMEHTBL. rOPMOHBI, (PePMEHTHI; HYHKLIUU (mporeunsl,  ([loaroToBUTH
DaKTEL: GEIKI - 0eNnKoB, MPOAYKTHI, OOraThie NpOTEUbl).  |COOOIIEHHE O
6HONOTHYECKHE TTOTMMEDBL. Oenkamu. JleHaTypauus |[F€HETUYECKU
YPOBHH CTPYKTYpHOi YMeTh: y3HaBaTh MPOCTPAHCTBEHHYIO 0enKoB MOJTU(HUIIPOBAHHBI

OpraHU3alyH: TIePBUYHAS,
BTOpUYHAas1, TPETUYHAS,
yeTBepTUUHas. OyHKIUH
OEIKOBBIX MOJIEKYJ
(cTpyKTYypHasi, KaTaiu-

CTPYKTYPY MOJICKYIBI OeIKa;
MPUBOIUTH TIPUMEPHI OEIIKOB,
BBITOJIHAIOIINX Pa3IMyHbIe
(bYHKINH; XapaKTepHU30BaTh
nposiBieHue QyHKIMA 6eIKoB,

X MPOJTYKTaX




TUYecKasi, IBUraTeabHasl,
TPAHCIIOPTHAs, 3aIIUTHAS,
bHepreTuyeckas). OObeKT:
MOJIeKyJia Oenka

OETKOBOI MOJIEKYIBI; OOBICHATD
NPUYMHBI MHOTOOOpa3ust OENKOB, TO,
noyemy O€JIKH peIKO UCIIONIb3YIOTCS
B Ka4eCTBE UCTOYHHUKA YHEPTUH; OIH-
CBIBaTh MEXaHU3M JICHATypalluH
0enKa; OnpeAessTh MPU3HAK JCTCHUS
OEITKOB Ha TIPOCTHIE U CIIOKHBIC

26 |Opranmueckue KY OCHOBHBIC TIOHATHS: HYK-  [3Hamp: TIOJIHOE Ha3BaHHE HYKJIEMHO- 3aganus 26-29 MO Y4eOHuk, riasa 9,
BEIIECTBA JleUHOBbLE KUCTIOMbL, BbIX kucioT JJHK u PHK; Hac.53ul na m. 22 (c. 111-112).
kietku. Hyk- HyKk1eomuo. PaKThl: nokanuzanuto Mmonekyn JJHK B c. 49 (rnaBa 9) Bormpocer 11, 12.
JIEMHOBBIE KU- HYKJIEHHOBBIE€ KUCIIOTBI -  [KJIETKE; MOHOMED HYKJIENHOBBIX ITo xypcy 8 knacca
CJIOTBI ouononumepsl. JJHK, PHK. kucnor. ¥mems: nepeuncnsate BUIbI [IOBTOPUTBH TEMY

[IpocTpancTBEeHHAs monekyn PHK u ux gynkuuu; «OOMeH BelecTB U
crpykrypa JJHK -aBoiiHass |1oka3bIBaTh, 4YTO HYKJIEHHOBBIE DHEPIUN»
cnupaib. Jlokanuzanus KHCJIOTHI - OMOTIOTUMEPHI;

JIHK B xitetke: sapo, cpaBHUBaTh cTpoeHue moaekyn JTHK

MHUTOXOHApHH, TacTtuael. (1 PHK

Buner PHK

(pubocomanbHas,

TpaHCOpTHasi, UHHOp-

MaIMOHHAas1) ¥ UX JIOKaJI13a-

s B kietke. OyHkuun

HYKJIEHHOBBIX KHCIIOT.

[Tponeccel: peayrmkanus

JIHK. Ilepenaya Ha-

CJIeZICTBEHHON MH(pOopMaIu

13 OKOJICHHUS B IIOKOJIEHUE

Tema 2.3. O0MeH BewecTB U NpeodPa30oBaHue JHEPIruu B KiIeTke (3 1)

27 |O6meH Be- YUII3 |OcHOBHBIEC NOHATHUSA: 3HaTh: onpeeaeHre OHATUI 3ananue Tpancriopt |YueOHuk, riasa 10,
LIECTB U Mpe- accumunayus, «aCCUMWISIUUS» U « TUCCUMUISALHSD; |1 (rmaBa [BemIecTB m. 23 (c. 113-117),
BpAlLlEHHE ouccumunayus, pepmenm. PTarbl OOMEHA BEUIECTB B 10), 1, yepes 3alMCy B TETPAJIU.
DHEPIUU B ®akTbl: 0OMeH BemiecTB U jopranusme; poib AT® u ¢pepmenToB 2 Ha c. 56 rnaBajkiaerounyio ([loBTOpHUTH, 4YTO Ta-
KJIETKE MpEeBpAILICHUS YHEPTHH- B OOMCHE BEIIECTB Y METh: 10)Bp. T. MeMOpaHy. [Koe (hOTOCHUHTE3,

[PU3HAK KUBBIX XapaKTepU30BaTh CYIIHOCTb [TuHo- 1 [OJATOTOBUTH CO-
OpraHu3MOB, OCHOBA npoiiecca 0OMeHa BEIIECTB U (daronuro3 |obmieHue o Goto-

PKU3HEIESATEIILHOCTHA
KJIETKU. ACCUMMUIISI-

MpEBpAILICHNE SHEPTHH; PA3ACTSAT
POLIECCHI

CHHTC3C




1S U JUCCUMUIISIIIHSI - TIPO-
THUBOTIOJIOKHO
HaTPaBJICHHBIC TTPOIIECCHI.
Cunre3 6enka u GOTOCUHTES
-BaXHEHIINE pEaKIINU
0OMeEHAa BEIECTB.
[Ipomecc: oOMeH BelecTB

ACCUMWIANIWU U JTUCCUMUIIATIUN, 10~
Ka3bIBaTh, YTO ACCUMUJISIIUS U
IUCCUMNIAONA - COCTaBHBIC HAaCTHU
00MeHA BEILECTB; 00bACHITh
B3aMOCBA3b ACCUMWJIIAIINU U

AN CCUMUITAIINNA

28 [[Mnactmyeckuii [KY OCHOBHBIE TIOHSITHS: 2€H, 3name onpeieNicHNe TEPMUHOB «ac- (3aganus 3-10 |DorocuHTes, [YueOHHK, T1aBa 10,
oOmeH. buo- mpunjiem, 2eHemu4ecKull CUMUJISLIUS»,, «T€H»; CBOMCTBA reHe- |(rnasa 10) XEMOCHHTE3 [II. 23, 3aIliCH B
chHTE3 OENIKOB, K00, KOOOH, mpaHckpunyus, |Tadeckoro koxaa; posib JIHK, nu-PHK, Kak CcriocoOsbl |TeTpaau. Borpocsl
YKUPOB, anmukooon, mpanciayus.  T-PHK B Ouocunrese 6enka. Yuems: MUTAHUS 1-5. 3apaun
YTJIEBOJIOB @axTpl: 0OOMEH BEIIECTB U |aHAJIM3UPOBAThH COJIEPIKaHUE

MpEeBpaIICHUE SHEPTUH - OTIPECTICHUI « TPHUILIETY, «KOJOHY,
MPU3HAK KUBBIX OPTaHU3MOB,|KT€H», K [CHETUYECKHUI KOJI», «TPAHC-
OCHOBA KM3HEICATEITHPHOCTH |[KPUIILIUS», « TPAHCIISIUS

kieTku. CBOWCTBA TeHETHYe- [00BACHATH CYITHOCTh TEHETUYECKOTO
CKOT'0 KOJia: U30BITOYHOCTh, [KOJIa; OMHUCHIBATH MPOIIECC
creuu(pUIHOCTb YHUBEP- OrocuHTe3a Oeka Mo cxeMme;
CabHOCTb. XapaKTepPU30BaTh MEXaHU3M
[Tporiecchl: MEXaHU3M TPAHCKPUIIIIUU U TPAHCIIALNUU; CO-
TPAHCKPHUIIIIUN, MEXaHU3M  [CTABJISITh CXEMY pealTi3aliy HacleI-
TPAHCTISIUH. CTBEHHOUN MH(POPMAIUU B TIPOIIECcCe
3aKOHOMEPHOCTH: OuocuHTe3a Oenka

TIPUHIIATT

KOMILJIEMEHTapPHOCTH.

Peann3anust HacIeACTBEHHOU

nH(bOpMAIH B KJIETKE

(buocunTes OenkoB). buo-

29 Duepretuue- KY OCHOBHBIC TIOHSTHS: 2IUKO- |3Hamb ONpenecHUe OHITHS «auc- (3aganus 4-8 Ha|@oTocuHTes, |Y4ueOHukK, rimasa 10,
CKH1 OOMEH. U3, OpodiceHue, ovixanue.  |CAMUIISIINSD). c. 56-57 (rnaBa [xemocunte3 |[m. 24. Bompockr 1-4
BrayTpukie- daxTel: gpixanue. Odec- Vmems: ananuzupoBath copepskanue [10). 3amanus 9-kak crocoosl|(c. 117-121).
TOYHOE TUIIIE- MEeYCHHUE KJICTKU SHEPTUEH B |[IOHITHI «TJUKOIU3», «OpoxkeHue», (12, 14 (rmaBa |monydeHust |3amadu
Bapenue. JlpI- mporecce apixaHus. buo- «JIBIXaHUE) ; IEPEUUCIISTh ITaIbI 1O) DHEPTHH.

XaHHEC

JIOTHYeCcKOe OKuciicHue. Pe-

JUCCUMUIIALIMA,; XapaKTCPHU30BaTh
BCIIIC-




3yJIbTaThl IPEOOpa30OBaHUS
SHEPIUN.

IIponeccsl: aTansl dHEp-
reTUYeCKOro ooMeHa

CTBA - UICTOYHUKHU SHCPIUH,
MPOIYKTHI pEaKIHii STaroB 0OMeHa
BCIIICCTB, OIIMChIBATH JIOKAJIN3allkuIO B
KJICTKE 3TArlOB YHEPTETHYCCKOTO
oOMeHa, crpoeHue u posib AT® B
0OMeHE BEIECTB; OObSACHSITD,
IIOYCMY B Pa3HBIX KJICTKax
PKUBOTHBIX U YEJIOBEKA COJICPIKHUTCS
Pa3IMYHOC YUCIIO MUTOXOH IPHIA

Tecr. Tabnuna.
JlemoHCTpanys
BBITSDKKH XJIO-
poduina

BryTrpukie-
TOYHOE IH-
LICBAPEHUE U
HAaKOILICHUE
SHEprun

Tema 2.4.

Crpoenne u pyHKIMHU KJIeTOK (7 1)

30

[Ipokapuotuuec
KHE KJIETKHU.
N3yuenue kie-
TOK OakTepuit

KY

OcHOBHOE TIOHATHUE: NPOKA-
puomul.

OOBeKT: KIeTKH OaKTepUl.
@DaKThI: CTPOCHHE
MIPOKAPHUOT:
MJIa3MaTuyeckas MemMopaHa,
cknamyaras poto-
CHUHTE3MpYIoI1ast MeMOpaHa,
CKJIaJyaTbie MeMOpaHsbl,
konwiesas JJHK, menkue
prOOCOMBI, OPraHOU/IbI
nBrkeHus. OTCyTCTBHE
opranouioB IIIC,
MUTOXOHJPHM U MJIACTU]L.
3HavyeHne 00pa3oBaHUS
cnop y 6akTepuid. Y caoBus
rubenu cnop. [Iporecc:
CropooOpa3zoBaHue y
OaxTepuit

3namob onpeiesIieHne TEPMHUHA «IIPO-
KapuOThD».

Ymems: pazauuarh 1Mo «kHEMOMY» pH-
CYHKY KJIETKU IPOKapUOT U
SYKapHOT; pacrio3HaBaTh I10
«HEMOMY» PUCYHKY CTPYKTYPHBIE
KOMIIOHEHTBI TPOKAPHOTHYECKON
KJICTKHU, paCCMAaTpHUBATb HAa 'OTOBLIX
MUKpOIpenapaTax u OMKUChIBATh
0COOEHHOCTH KJIETOK OaKTEpHIii;
OIHCHIBATH 11O TAOJIHIIE CTPOSHHUE
KJICTOK MTPOKAPHOT, MEXaHU3M
nporiecca CnopooOpa3zoBaHus y
OakTepuil; OOBACHITH 3HAUEHUE CIIOP
TUIs KU3HHE OaKTepHil; TOKa3bIBaTh
PUMUTHBHOCTb CTPOCHUS
IPOKApUOT; UCTIOIH30BATh
NPaKTUYECKYIO paboTy JIst
J0Ka3aTCJIbCTBA BBIABUTAaCMBIX ITPEA-
TIOJIOXKEHUH O POJICTBE M €IIMHCTBE

Samanud 2,4, 5,
6, 8,9 Hac. 61-

62 (rmaBa 11).

Bonpoc 3 k 1.

25.

VYuebHuk, rasa 11,
. 25. Bonpocsr 1-5
K 1. 25 (c. 121-124).
P.t,m 11,c. 61.

3anoiHUTh TabIUILY

(rpadpy
«ITpokapuoTsl»)




31 Dykapuotnueck KY OCHOBHBIE HOHATHSL: opea- |3Hamb CTIOCOObI IPOHUKHOBEHUs Be- (3ananus 1-5, |@arounto3, |[Yuel riasa 11, m.
ast KJIeTKA. HOUObL, YUMONAAZMA. [IECTB B KJIETKY; opraHousl uuto- (11, 15 nac. 62- [nunoruro3. [26. Bompocs! 1 -4
Kietounas @DaxThl: CTPOEHUE U 1a3Mbl, QYHKIIMK OPTaHOUI0B 66 (rnasa 11) B Buyrpukine- . 26. P. 1., Xa 6-
MeMOpaHa, 111- (GYHKIIMH KJIETOYHOU KJIETOK DYKapHOT. p. T. 3aganust  [TouHoe ne- |10, 13, 14 (c. «2-66)
TOIIa3Ma, Op- memOpansbl. Llutormasma  |Vmems: pacnio3HaBaTh U OMMCHIBAThH [[10 PUCYHKY 67 [peBapHBaHueE
TraHOU/IbI DYKAPUOTUYECKOM KJIETKU. |Ha TabJIMIIaX OCHOBHBIE YaCTH U yueOHHKA.

LUTOTIJIA3MbI Oprasebl IUTOINIA3Mbl,  |[OPTaHOM/IbI KIETOK 3yKapHuoT; Y4eOHO-1103-
WX CTPYKTYpa U QYyHKIUH, |[OPUBOAUTH MPUMEPHI KJIETOYHBIX HaBaTelbHas
yumockenem. BKioueHus, [BKIIOYEHUN; OTIMYATH 110 CTPOCHUIO (337a4a Mpo-
VX 3HAUYCHHE mepoxoBaryro JIIC ot rmaako, OJIEeMHOTO CO-
B META0OJIM3ME KIIETOK. BU/IbI TUTACTUL PACTUTEIBHBIX epKaHMsL.
OCOOGEHHOCTH CTPOEHUS KJIETOK; IPOTHO3HPOBATh Tabnuua
PacTUTEIbHBIX KJIETOK. MOCTIEICTBUS YIATEHUS Pa3InYHbIX
OO0BEeKTH: KIETOYHAs OpPraHOUIOB U3 KJIETKH; OIUCHIBAThH
MeMOpaHa(IBOHHOM MEXaHU3M MHUHOLUTO3a U (parounTosa
JIMITHAHBINA CIOMH,
pacrosiokeHue OeKoB),
prOOCOMBI, anmapat
["0b 1K1, TH30COMBI,

MUTOXOHJPHH, IJIACTHUIBL.
KrneTrouHble BKIHOUEHHS

32 Dykapuotnuec- [KY (OCHOBHBIE TIOHSTHS: NPOKA- Vemt XapaKkTepu3oBaTh Mo Saganusa 1-5, 7, Mexann3Mm  |YueOHUK, riasa 11,
Kasi KJIeTKa. pUOmBl, OYKAPUOMBL, XPOMO™  1entonyy PHCYHKY CTPYKTYPHBIE 10 Hac. 66-68 |oOpazoBanwusi|n. 27. Bompocsr 1-7
Snpo COMbl, Kapuomun, ComMamu- xpomocoM [k m. 27 (c. 132-

yeckue KiemKu, 2aniouoHblil
HAOOP XPOMOCOM, OUNOUO-
HbILL HAOOP XPOMOCOM.
®daxTel: QYyHKIUH sijIpa -
NeJIeHUE KIICTKU, PETYIISIIIHS
0OMeHa BEIECTB U YHEPTHH.
PacnonosxeHue u 4nucio
SJIep B KJIETKaX Pa3IuYHbBIX
opranu3MoB. COCTOsSIHHS

KOMIIOHEHTHI pa; OMUCHIBATD I10
TaOJMIIe CTPOEHHE SJIPa;
QHAIN3UPOBATh COMIEPKAHUE
NpeIaraéMbIX B TEKCTE OCHOBHBIX
TIOHSTHI; YCTaHABINBATh
B3aMMOCBSI3b MEX/1y 0COOEHHOCTIMHU
CTpoeHUs ¥ (PYHKIMSAMH SIpa;
OOBSICHATH MEXaHU3M 00pa30BaHUs
XPOMOCOM; OIIPEAEIATH HA0OP
XPOMOCOM Yy Pa3IMYHBIX OPTaHU3MOB
B raMeTax M B COMaTHYECKUX
KIIETKax

(rmaBa 11) B p.
T

136). P. 1., Ne9, c.
68




XpOMAaTHHA: XPOMOCOMBI,
I[eCHI/IpaJII/ISOBaHHI)IC HUTHA.
OOBEKTHI: CTPYKTYpa sijipa:
siepHas 000104Ka, Ka-
puoIIa3Ma, XpOMaTHH, Si1-
pBILIKO

33

3yueHue kie-
TOK PAaCTCHUM U
YKUBOTHBIX

VII

@DakThl: 0COOEHHOCTH
CTPOEHUSI PACTUTEIILHOM,
PKHBOTHOM, TPUOHOM
KJIeTOK. OOBEKTHI:
PYKapUOTUYECKUE KIIETKU
paCTEeHHI, )KUBOTHBIX

Ymemw: pacnio3HaBaTh U ONHUCHIBATH
Ha TabJIMIIaX OCHOBHBIC YaCTH U
OpPraHOM/[Ibl KJIETOK PACTCHUN U
YKUBOTHBIX; paboTaTh ¢
MHUKPOCKOIIOM, M3TOTOBIISTH
MIPOCTEHIINE TperapaThl s
MHUKPOCKOIMYECKOTIO UCCIIEIOBAHNUS;
paccMaTpuBaTh Ha TOTOBBIX MUKPO-
npenapaTax v OnMchIBaTh
0COOEHHOCTH KJIETOK PACTCHUN U
PKUBOTHBIX; HAXOJUTh B TEKCTE
y4eOHUKa OTIMYUTEIbHBIC IPU3HAKU
HyKapuoT; CPAaBHUBATH CTPOEHUE
KJICTOK PACTEHUH U )KUBOTHBIX U
NIeN1aTh BBIBOJ HA OCHOBE CPABHEHMS;
CpaBHHUBATh CTPOECHHUE KIIETOK
AYKApHOT U IPOKAPUOT U JENaTh
BBIBOJ] HA OCHOBE CPaBHEHMUS;
UCII0JIb30BaTh JIAOOPATOPHYIO paboTy
JUIs 0OKA3aTeNIbCTBA BBIIBUTAEMBIX
IIPEAIIOIO0KEHUN O POJCTBE U
€IMHCTBE KUBOU MPUPOIBL: AETIaTh
y4eOHbINH PUCYHOK

JlaGopaTtopHas
pabota «U3y-
YEHHE KJIETOK
pacTeHUil U
PKUBOTHBIX
(mox MHKpO-
CKOIIOM )» H
BBIBOJBI K HEH

[loBTOpEHME Ma-

TcpHuajia 0 JCJICHUA

KJICTOK

34

Jlenenue Kie-
TOK

KY

(OCHOBHBIC TIOHATHUS . MUINO-
muyeckull YUK,
unmepghaza, mumos,
peoyniukayus, Xpomamuowl.

DaKThI: JCICHUC KIICTKHU

3Hamb MPOLIECCHI, COCTABIIAIOIINE
PKM3HECHHBIN IIUKJI KJICTKH; (ha3bl
MHUTOTHYECKOIrO IIUKJa. Y memy:
ONMUCHIBATH MPOLIECCHI,

[MPOUCXO AAIIUC B PA3JTIMYHBIX (pasax

Samanuda 1-5, c.
69-70(rmaBa 1
1)Bp. T
Cxema. Tab-

JINIIa

[lonsTue o
g depeHit
1 POBKE
KJICTOK
MHOTOKJIS-

YueOHuK, r1asa 11,
. 28. Bompocsl, 1-5,

c. 137-142




sykapuot. buonornueckuit [MHUTO3a; IPUBOAUTH MPUMEPHI TOYHOTO
CMBICJ Y 3HAUEHUE MUTO3a |EJIEHUS KJIETOK Y PA3JINYHBIX opranmama
(Gecrionoe pa3sMHOXKEHHUE,  |OPraHU3MOB; OOBICHATH
POCT, BOCIIOJIHEHUE KJIETOY- [OMOJIOTHYECKOE 3HAYCHUE MUTO32;
HBIX TTOTEPH B AQHAJIM3UPOBATh COAEPIKAHUE
($U3NOJIOTUYECKUX U M3y4aeMBbIX TTOHSATUH
NATOJOTMYECKUX YCIOBUSX).
Jlenmenune KIeTKu
npokapuor. [Iponecc:
pa3MHOKEHUE
35 Kierounas YOC3 |OcHOBHOE TIOHSATHE: Yyumo- |3Hams KU3HEHHBIE CBOMCTBA KJIeTKH; [Borpockl co  |Hapymenus |Y4eOHuk, rmasa 11,
TEOpUsl CTpoe- 102U NPU3HAKH KJIETOK OPIraHU3MOB pa3- [CBOOOAHBIM B cTpoeHuu uji. 29 (c. 142-143).
HUSI OpraHu3- DakThI: KJIETKA - OCHOBHAS |[IMYHBIX CUCTEMaTHYECKUX rpyni;  [orBeToM (Ne 1- |pyHK- P.1,Ne 2,4 (c. 70-
MOB CTPYKTypHasi U PyHK- MOJIOKEHUS KIIETOYHOU TEOPHH. 3 km 29). 3a- [uuonupo-  |71).
[MOHAJIbHAS €IMHUIA Opra- |Vyuems. y3HaBaTh KIETKU pa3nuuyHbIX|qanus 1, 3, 5, |BaHUH [ToaroroBuThCS K
Hu3Ma. Kietka xak 6uocuc- (opraHu3MoB; IPUBOAUTE IpuMepsl |6, ¢. 70-71 KJIETOK - 3a4ery
Ttema. Kiierounoe cTpoeHue (opraHu3MoB, UMEIOIUX KJIeTOYHOe U |(r1aBa 11) B p. joHa U3
OpPraHU3MOB KaK J0Ka3a-  [HEKJIETOYHOE CTPOEHHE; OOBSACHITh, |T. TBOpUECKHE [IpUYHMH
TEJNbCTBO UX POJACTBA, €MH- I0JIb3YSCh CIOBAPEM, 3HAUECHUE TEP- (3a1a4U 3a0051eBaHUil
CTBa >KMBOW MPUPOJIBI. MUHA «TEOPUs»; JOKa3bIBAThH OpraHHU3MOB
Teopus: OCHOBHBIE 1TOJIO-  (0OIIHOCTH MPOMCXOXKIEHHUS paCTEHHIM
YKEHUS KJIETOYHON TEOPUH  |M )KUBOTHBIX; JOKa3bIBATh, YTO
T. [IIBanna, M. lneiinena [KiaeTka -)KUBast CTPYKTypa;
CaMOCTOSITETIbHO (POPMYITHPOBATH
ONpeAeICHUE TEPMUHA LIUTOJIOTUSY;
aBaTh OLEHKY KJIETOYHOU TEOpUH;
[IPOBOJNUTH CAMOCTOSITENIbHBIN ITOUCK
nH(pOopMaIK B TEKCTE yueOHUKA, B
OMOJIOTMYECKUX CIIOBAPSAX U
CIPaBOYHUKAX JUIS BBITTOTHEHUS
TECTOBBIX 3a/IaHUH
36 [3auer 2 mo TemeYK TecToBasi KOHTpOJIbHAS padOTa B HECKOJILKUX BapHaHTaX U3 3a/laHuil pa3Horo Buja (3amanus ¢ [[loBroputh mare-
«Knerka» BbIOOPOM OTBETOB; 337aHMsI CO CBOOOIHBIMM KPATKMMH U Pa3BEPHYTHIMU OTBETAMMU; HA pua 0 pa3MHOXKe-

COOTBCTCTBHCE; 3alaHHA HAa YCTAHOBJICHUC BSaHMOCBHSeﬁ, Ha HaXOXJICHHEC OIIOOK B
MPUBCACHHOM TCKCTC; COCTABJICHUC CPABHUTCIIbHBIX Ta6JII/ILI)

HHHU XUBBIX Opra-
HHU3MOB




Pa3 geu I11. Pa3mHoKeHMe M HHAUBUAYAJIbLHOE PA3BUTHE OPraHu3MoB (5 1)

Tema 3.1. PasmHo:xkeHne opranusmos (2 4)

37 | Pasmuoxenmne| VYUII3 |OcHOBHBIC MOHATHA: pa3- |3Hame ONpENEIeHUE MOHATUS «pa3- |3amaHue 15 Ha VY4eOHuK, Ii1aBa
. becnionoe pas- MHOdICeHUe, becnoioe paz- |[MHOXKEHHUE»; OCHOBHBIE PopMBI pa3- [c. 72-73 (rnaBa 12, m. 30 (c. 146~
MHOKEHHUE MHOJCEHUe, 8ecemamuéHoe [MHOKEHHUS; BUJIbI TOJIOBOTO U 12) Bp. T. 149). Bompocsr! 1-5
pasmuodicenue, 2amemai, Oecrnosoro pa3MHOXKeHHs; crocoobl  |Bompoc 3 k. k 1. 30. ITo
eepmacghpooumeol. BETETATUBHOTO Pa3MHOXKEHUS 30 yueOHUKA. YKETTAHHTO
@DaxThl: pa3MHOKEHUE. pacTeHuu. Tabmuna yJalmxes -
[TonoBoe u Gecrionoe pa3- |Vwmems: IpUBOAUTH IPUMEPHI MOATOTOBHUTH CO-
MHOX€EHUE. becrionoe pa3- |[pacTeHUi U )KUBOTHBIX C OOIIEeHHs O TeHe-
MHOKEHHUE - IPEeBHEUIINI  [pa3TU4HBIMU (JOPMaMH U BUIAMU TUYEeCKHX 3a0oJe-
croco0 pa3MHOKEHUSI. Pa3MHOXKEHUS; XapaKTepH30BaTh BAHUSIX, CBS3aHHBIX
Buer Gecriosnoro CYIIHOCTH MOJIOBOTO U GEcronoro C HapylIeHUEM Jie-
Pa3MHOXKEHUS: JieNIeHUEe Pa3MHOXKEHUS; OOBSICHATD TIeHUsT KIETKU
Tena, ClopooO0pa3oBaHue. |[OUOJIOrHYECKOE 3HaUeHUE OECronoro
Bupl BereTaTHBHOTO Pa3MHOKEHUS
Pa3MHOKEHUS
38 [[TomoBoe pa3- KV OCHOBHBIC TIOHATHS: ON10- |3Hamb ONPENCICHUE IOHIATHI: onio- |3ananus 1,2, |Bo3ngelictBue|YueOHUK, ri1aBa 12,
MHOXEHUE. 0omeopeHue, camemozenes, |0omeopenue, camemozernes, metios. |4,6,7 ¢dakTopoB  [m. 31 (c. 150- 155).
PazButue mo- Metio3, KoHblo2ayus, nepe- |[Kouvrocayus, nepekpecm xpomocom. [Ha c. 73-76 cpenbl Ha Bompocs! 1-5. P.
JTOBBIX KJIETOK. Kpecm XpoMOCOM. Ymems: 0OBSICHATH CYITHOCTD (rmaBa 13) B p. [pa3ButHe T.,Ne2-6 (c. 73-
OnogoTBope @axThl: II0JIOBOE PA3MHO-IIPOLIECCOB raMETOI€HESA, T. ONOpHBI  [OJIOBBIX 75)
130308 YKEHUE PACTCHUU U OTUIOZOTBOPEHMS; JJOKA3hIBATh KOHCTICKT KJIETOK, OTI-
PKUBOTHBIX, €T0 IIPEUMYILIECTBO M10JI0BOTO 11010TBOpE-
OMOJIOrMYECKOe 3HAUECHUE. |[pa3MHOKEHUs nepe] 6ecrobM Hue. Bpen-
OnogoTBOpEHUE, €T0 HBbIE [TPU-
OMOJIOrHYecKoe 3HaUCHHE. BBIUKH, X
OOBEKTHI: TIOJIOBBIE KIIETKH: BIIMSIHUE HA
cTpoeHue, HyHKIUH. 310pOBbE
[Iponeccrl: oOpa3zoBaHue yeloBeKa

MOJIOBBIX KJIETOK (ramerore-
He3). Ocemenenue. Omioa0-

TBOPEHHUE




Tema 3.2. UnanBuaAyaIbHOE Pa3BUTHE OPraHU3MOB

39 |OHrorenes. KY (OCHOBHBIE IOHSITUS: ONI0- | 3H@Mb ONIPENCIICHUS TTOHATHIA: Samanus 1,2, OcHoBHBIE 3a-|YUeOHHK, TJIaBa
OMOpHOHAITb- 0omeopeHue, OHmoz2eHe3,  |KOHTOTCHE3», «OIIoN0TBOpeHue», (3,4(rmasa 13); [koHOMepHOCTH (13, . 32 (c. 156-
HBIN TIEpUOJ ombpuo2enes. «AIMOpPHOTEHE3Y . 3amanus 7, 9, |apoOneHws; 161). Bompocsr 1-
pa3BUTHSL @akTbl: pOCT M pa3BUTHE  |Ymemsb: XxapakTepu30BaTh CyIIHOCTS |12 (rnaBa 12) |oOpa3zoBanue 6.

opranu3MoB. OHTOreHe3 U PMOPHOHATBLHOTO MEPHOJIa Pa3BUTHUS [HA C. 76-78 B p.|omHoCHoiHOTO | [lOBTOPUTH pas-
€ro 3Tarnbl. DMOPUOHATHHOE [OPTaHU3MOB, POCT OPTaHU3Ma; T. Cxema 3apojpllia -  [BUTHE
1 IOCTAMOPHOHATILHOE Pa3- [aHATU3UPOBATh U OLEHUBATh: ONacTyJbl. HACCKOMBIX,
BUTHE OPTaHWU3MOB. BO3/IciicTBUE (DAKTOPOB Cpelibl HA lactpynsauus; [3eMHOBOJIHBIX,
[Tponeccel: apobieHue, YMOpPHUOHATILHOE Pa3BUTHE 3aKOHOMEPHO- [PENTHIINMA, MTHII
TacTPYJSIIHS, OPTaHOTeHe3. [OPTaHU3MOB; (DAKTOPHI PHUCKA, CTH 00pa3zoBa- M MJIEKO-
3aKOHOMEPHOCTH: 3a- [BO3ACHCTBYIOIINE HA 3/I0POBbE; HUs IBYXCJIOW- [[TUTAIOLIUX.
KOH 3apOJBIIIEBOTO WCIOJIb30BaTh MIPUOOPETCHHBIE Horo 3apoapimal P. 1,,X«7,8, 12-
cxoactBa (3akoH K. bapa)  BHaHMs A1 pO(UIAKTHKH BPEIHBIX - TaCTPYJIBI. 14 (c. 77-79)
MPUBBIYEK (KypEeHHE, aIKOTOJIN3M, [IepBrunBIii
HapKOMAaHUs) OpraHoreHes u
JanbHEeNIIas
g epeHIpo
BKa TKaHEH,
OpTraHoB M CHC-
TEeM

40 |OnToreHes. KY (OCHOBHBIE TIOHSITHUS: nocm- |Ymembsb Ha3bIBaTh HAYAJIO U Samanus 1,2,4, |Bo3neiicteue  [YueOHUK, TiIaBa
[TocTamOpuo- OIMOPUOHANBHBII Nepuod.  |OKOHYaHWE TToCTAIMOpruoHaibHOTO (6,7 (TnaBa 13), |hakTopoB 13, m. 33 (c. 162-
HanpHb1i @DaKThl: TOCTIMOPHUOHAIIb- [Pa3BUTHS; BU/IbI Hac. 80-81 B p. |cpens! Ha nocT-|166). Bonpocs! 14
epHOJI HBII IEpUO] pa3BUTHSI. MOCTAMOPHUOHATILHOTO Pa3BUTHS; T. AMOpUOHANBHO |4.
pa3BUTHUSA DopMbl MPUBOJUTH PUMEPHI )KUBOTHBIX C € pa3BUTHE. [loaroroBUTHCS K

MOCTIMOPHUOHATILHOTO MPSIMBIM U HEMPSMBIM TTOCTAMOPHO- Bpennsie npu- [TecTUpOBAHUIO
pa3Butus. [Ipsmoe u He- HAJIbHBIM Pa3BUTHEM; OMPEACIISATh BbIUKH. X
npsiMmoe pa3Butue. [1oMHBINA TUIT pa3BUTHS Y Pa3IUUYHBIX BIIMSIHME HA
U HEMOJHBIA MeTaMOp(o3. [PKHUBOTHBIX; XapaKTEpPHU30BaTh COCTOSIHHE
Buonornueckuii cMbIC  [CYHTHOCTh TOCTIMOPHOHAIBHOTO 310pOBbs
pa3BUTHUS ¢ METaMOP(O30M. [Ieproia Pa3BUTHS OPTaHU3MOB. YenoBeKa

[Ipsimoe pasBuTHE.

OOBACHITH OUOJIOTUYECKOE 3HAUCHUE




[Ipouieccsl: n3MEHEHUs
OpraHu3Ma B T€UYEHHUE MIOCT-
HMOPHOHATILHOTO PA3BUTHS:
POCT, pa3BUTHE MOJOBOMH
CHUCTEMBI, PEIIPOYKTUBHBIN
[IEpPUO/JI, CTAPECHHE

MeTamopdo3a

41

OO01ue 3aK0-
HOMEPHOCTH
pa3BUTHS

YOC3

3aKOHOMEPHOCTH: 3aKOH
3apOIBIIIEBOTO CXOJICTBA
(3akoH K. bapa). buore-
HeTU4YeCKui 3aKoH (3.
['exxens, K. Mromiep)

3HaTh Onpe/eeHue MOHATHI: «OHTO-
reHe3», «QUIOTEHE3)», «KIMOPHUOTECHE3Y;
HAYAI0 ¥ OKOHYAHHE TOCTIMOpPHO-
HAJTLHOTO PAa3BUTHUS; BUIBI IIOCTIMOPHO-
HAIBHOTO Pa3BUTHS. YMETh: IPUBOIUTH
[IPUMEPBI )KUBOTHBIX C TIPSIMBIM U
HCIIPAMBIM HOCTBMGpHOHaJILHbIM
pa3BUTHEM; OIIPEIENSATh THIT Pa3BUTHSA Y
Pa3JIMYHBIX )KUBOTHBIX; XapaKTepHU-
30BaTh CYIIHOCTh 3MOPUOHAIBHOTO H
OCTAIMOPHUOHATILHOTO NIEPUO/I0B
Pa3BUTHUS OpPraHU3Ma; OObIICHSTh
OMOJIOTHYECKOE 3HAUCHUE METaMOP-
($03a; aHATM3UPOBATh U OIICHUBATH
BO3/IEeHiCTBUE (haKTOPOB Cpebl HA
YMOPUOHATILHOE U TTOCTIMOPHUOHATIEHOE

pa3BUTHE

3aganus 3,4,
6 (rmama 13),
c. 82-83 B p.
T. Bonmpocsl
1-4 x Tekcty
n. 34.
Kaprouku.
Pa3noypoBHe-
BBIM TEMaTHu-
YECKUH TeCT

VYueOHuk, ri1aBa
13, m. 34 (c. 166-
169). P. 1., Xa
1,2,7 (c. 82-83)

Paszngen IV. HacieacTBeHHOCTh M H3MEHYHUBOCTH Opranu3mos (13 v)

Tema 4.1. 3akonome

HOCTH HACJIeI0BAHNS NMPU3HAKOB (6 1)

42

(OCHOBHBIC T10-
HATUS T€HESTHKH.
['ubpuo-
JIOTHYECKUM
METO/1 U3yUCHUS
HACJIENCT-
BEHHOCTH, pa3-
paboTanHbIii I
MeunnaeiaeMm

YUI'T3

(OCHOBHBIE TTOHSITHUSA:
eenemuxa, 2em, 2eHOMmun,
aIe/lbHble 2eHbl, UBMEHYU-
60CINb, HACTIEOCNBEHHOCb,
pernomun, uucmole TUHUU.
@dakThI: HACIEICTBEHHOCTD
1 N3MEHYMBOCTD - CBOIICTBA
OpraHu3MoB. | 'eHeTuka -
HayKa O 3aKOHOMEPHOCTAX

3name onpenencHus IOHATUN «reHe-
THUKa», «TE€H», KTEHOTUID», «(HEHOTHUID,
«aJlJIeNIbHbIE TEHbD), «THOPUI0JI0THYE-

CKHI MCTO; IIPU3HAKHU OHOJOrMYECKHUX

0OBEKTOB - TEHOB ¥ XpPOMOCOM. Y mems.
XapaKTepU30BaTh CYIIHOCTh OMOJIOTH-
YEeCKUX IPOLECCOB HACIEICTBEHHOCTH U
M3MEHYNBOCTH; OOBSCHATh IPUUUHBI
HACJIEZICTBEHHOCTH

Saganms 1,4, 6,
7, 8 (rnaBa 14).
Saganus 1-4
(rnaBa 14) Ha c.
84-86 B p. T.
Ta0iuma.
CocraBiieHue
CXeM

[{utonoruye- |YueOHUK,

ckas Kapta. |miaBa 14, m.

['enernueckas|35, 36 (c. 172-

KapTa. 174). Bompochl

MeTobl 1-5km 35mu 1-

TeHETUKH 3km 36.P.T.,
Ne 2, 3,5, 8 (c.
84-85); Ne 5, c.
86




HAacJIENCTBEHHOCTH U
M3MEHYHUBOCTH.
Mcnonw3oBanue ™.
MeHienemM ruOpuI0I0TU-
YeCKOI'0 METOJIa.
[Ipouecc: MoHOTHOpUHOE
CKpelIUBaHue

U U3MEHYHBOCTH, POJIb CHEXKU B
(hopMHpPOBaHUU COBPEMEHHOI ecTe-
CTBEHHO HAyYHOW KapTUHBI MUPA, B
[IPAKTHUYECKOH JEATENbHOCTH JIFOJEH,
3HaUYeHUe THOPUI0IOTHYECKOTO
Mmetona I' . Mennens

a3

3axoHbI [ .
Mennens

KY

OCHOBHBIC TIOHATHUS: 20MO-
3ucoma, cemeposucoma, 00-
MUHAHMOBLL NPUZHAK,
MOHO2UOPUOHOE
CKpewusanue,
peyeccusHblll NPUHAK.
@DakThI: HACJIEICTBEHHOCTD
-CBOMCTBO OpraHU3MOB,
MonoruopuaHoe
ckpemuBanue. HemonHoe
TOMUHHPOBAHUE. AHAIU3H-
pyIoIliee CKpellBaHuE.
L{uTOIOrHYeCKe OCHOBEI
3aKOHOMEPHOCTEH.
3aKOHOMEPHOCTH:

MPaBUIIO €TUHOOOPA3HS;
3aKOH pacIleIlICHUs;
CUII0TE3a YHCTOTHI TaMET;
COOTHOIIICHHE TEHOTHUIIOB 1
(EeHOTUIIOB MPH HEMOJTHOM
momuHupoBanun 1:2:1;
COOTHOLIEHHE (DEHOTHUIIOB
MPU aHATU3UPYIOIIEM
ckpernuBanuu 1:1

3namp onpeieeHUs] TOHATHI
«TOMO3UTOTa», «T€TEPO3UTOTAY,
«JIOMUHAHTHBINA TTPU3HAKY,
«MOHOTHUOPUTHOE CKPEIIUBAHUEY,
«PEUECCUBHBIN MPUZHAK .

Ymems: npuBoauTH IpUMEPHI
TTOMUHAHTHBIX U PELIECCUBHBIX
MPU3HAKOB; BOCTIPOU3BOIUTH
(bopMyIMPOBKH MpaBuia
enuHoo0pa3us U mpaBuia
pacIlerIeHus ; OMUCHIBATh MEXaHU3M
MPOSIBIICHUS 3aKOHOMEPHOCTEN
MOHOTHOPHIHOTO CKpEUIBaHUS,
MEXaHH3M HETOJIHOTO
TOMUHHPOBAHUS: aHAIU3UPOBATH
CoJIep )KaHuE CXeMbl HacIeI0BaHUs
[PY MOHOTUOPUIHOM CKPEIIMBAHUMY;
COCTaBIISITh CXeMY MOHOTHOPHIHOTO
CKPELMBAHUs, CXEMY
QHAJTM3UPYIOIIETO CKPEIIMBAHUS

U HETIOJHOTO JOMHUHHUPOBAHUS; OIpe-
NensTh M0 (PeHOTHITY TEHOTHIT U, Ha-
000pOT, IO TeHOTUITY (PEHTHUII; IO
CXEME —4HCIJIO THITOB TaMeT,
(EHOTUTIOB U TEHOTHUIIOB
BEPOSATHOCTD MPOSIBIICHUS MTPU3HAKA
B IOTOMCTBE

3amanus 1-6
(rnaBa 14)

Ha c. 87-89
Bp.T.

3aganus

0 PUCYHKaM

K 1. 37
yueOHHKA.
Penrenue 3amau

YueOHUK, I1aBa

14, m. 37

(c. 176-180),

3aIuCh B

TETPaJIu.

Bomnpocel

1-11 km. 37.
P.1.,Ne7,8, K)

(c. 87-89). 3a-

nmaya Ha c. 234




44 Bakons T. KY OCHOBHBIE IOHATHUS: 2eHomun,|Ymems onucvleams mexanusm nposé-3amnanus 7, 8, |Cuemiennoe |Y4eOHMK, riaBa
Mennens OucubpuoHoe ckpewjusanue, |ienus 3akoHomeprocmeit oueubpuo- (10-14, 16 HacinenoBanue |14, m. 37 (c. 180-
(mpoomKenue) nonuubpuUoOHoe CKpewusanue, (1o2o ckpewusanus,; nasvleams ycio- (nasa 14) Hac. IPU3HAKOB. 185), 3anmcu B

eromun. DaKTel: yCIOBUA  |gus 3aKoHa He3asucumozo Hacieoo- (89-90 B p.T.  [3akon T. Mop- (reTpanu.
[IPOsBJICHUS 3aKOHA BAHUSL, AHATUZUPOBAMb COOEpICcaHUe [3aaHus 110 raHa Bompocsr 12-14.
HE3aBUCUMOI'0 HACICIOBAHUS. |0CHOBHBIX NOHAMUL, cXem) Oueub-  [PUCYHKaM K 1. [loBTOpEHME
CooTHOIIIEHNE TCHOTUTIOB puUOHO20 CKpewusanus, cocmasnsime |37 yaeOHUKA. TeMBI «Meiio3y.
(GeHOTUIIOB TIPU NIPOSIBIEHUN  |cxemy OueubpUOHO20 CKpeuusanus, |3amadu 3amaya Ha c. 231
3aKOHa HE3aBUCUMOTO onpeoensimb no cxeme Yucio munos (0 THBHHOM 3€BE)
HacnenoBanus: 9 :3:3: 1. Lgyem, pernomunos u cenomunos, se-
[Iponecc: mexannsm Ha- POAMHOCMb NPOSAGNIEHUSA NPUSHAKA 8
CIEJOBaHUs IPU3HAKOB IIPU  |nomomcmee
TUTHOPUIHOM CKPEIIMBaHUH.
3aKOHOMEPHOCTh: 3aKOH
HE3aBUCHUMOT'O HACJICIOBAHMS

45 Fenernka moma KY (OCHOBHBIC ITOHSTHSA: 3uams onpedenenue mepmuna Saganms 1-7/  [3HaueHHe re- |YueOHHK, IIaBa
reTeporaMeTHBIN MOJI, «AQYMoCcoMbL), MUNbL XPOMOCOM 8 (rnaBa 14) Ha c.Hetuku B Me- |14, m. 39 (c. 188-
TOMOTaMETHBIN IOJI, IIOJIOBBIE |2eHomune; Yucio adymocom u 92-94Bp.T. |TUIIUHE U 192), 3anucu B
XPOMOCOMBI. NOJI0BbIX XPOMOCOM Y Uenogeka 'y  |3aJaHus 1o 31paBoOXpa-  (TETPaJIH.
DaKThI: HACIEACTBEHHOCTD - |0po3odunsl. Ymems: npusooums PUCYHKaM K II. [HEHUH Bomnpockl k
CBOMCTBO OpPraHM3MOB. npumepvl HACAe0 CMEEHHbIX 39 yueOHMKA. naparpady.
Coornowenune nonos 1 : 1 B |3a60ne6anuii, cyennennvix ¢ nonom, [3amauu CocraBiieHue
rpylmax >KMBOTHbIX. 00BACHAMb NPUYUHY COOMHOULEHUSA POJIOCTIOBHOM
HacienoBanue NpusHakoB Y  |nonog 1:1; npuuunsl nposienenus cBoel cembH (110
uenoBeka. HacneqcTBeHHbIC  |ygcnedcmeennvix 3abonesanuil YKEJTAHHIO )

3a00JIEBaHMs, CIEITIEHHBIE C
rmojioM. IIpoueccsr:
pacuierieHue (peHoTumna mno
MPU3HAKY OMpEeIeIeHuUs MoJa.
HacnenoBanue npu3HaKoB,

yejioeekda, onpe()eﬂﬂmb no cxeme
yucio munoes camem, qbeHomunoe u
CEHOMUNoes, 6epoAmHoCcms
NnpoA6IEeRHUA NPUSHAKA 6 NOMOMCniee




CIIETUTEHHBIX C TTOJIOM.
3aKOHOMEPHOCTH:
3aKOH CIIETUIEHHOTO
HaCIIeIOBAHHS

46 Feporun kax  |[KY OCHOBHBIE ITOHATHUSL: 3namob onpeeacHNs TSPMUHOB «xa- (3agaHus 1—1 Y4eOHUK, T1aBa
cucTeMa B3au- aiielbHble 2eHbl, 2eHOMUN, |[PaKTep B3aUMOJICHCTBUS (rnaBa 14) Ha c. 14, . 40 (c. 192-
MOJIEHCTBYIO- OOMUHUpoOsanue, henomun. HEaNJICIbHBIX TCHOBY. 94-96 B p. T. 195). Bonpocsr 1-
X TEHOB @DakThI: TCHOTHII - CUCTEMA |YMemb: IPUBOAUTH TIPUMEPHI 6 x maparpady

B3aMMO/ICUCTBYIOIINX T€HOB [AJUIETbHOTO B3aUMOICHCTBUS T€HOB,
(LiermocTHas cucTemMa); HeaJlJIeIbHOTO B3aUMOICUCTBUS
KaueCTBEHHBIC U KOJMYECT- [FCHOB; HA3bIBATh U OIHKCHIBAThH
BCHHBIC TIPU3HAKU, MPOSIBIICHHE MHOKECTBEHHOTO
XapaKkTep B3aUMOACUCTBUS |ICHMCTBUS [CHOB

(mormosHeHUE, TTOAABICHUE,

CyMMapHoOe JeHCTBuUE);

BIIMSTHHE KOJIMYECTBA TCHOB

Ha MPOSIBJICHUE TIPU3HAKOB.

[Iporiecchl: B3aMMO/1€MCTBHE

TCHOB M X MHO)KECTBEHHOE

nelcTBHE

47 |peenue rene- |Y11 3aKOHOMEPHOCTH: 3a- Ymems 00bsCHATL MeXaHU3MBI niepe-|JIab pad [ToBToputs 1. 11

TUYECKHUX 3a7a4 KOHOMEPHOCTH HacJIeI0Ba- |da4d MPU3HAKOB U CBOMCTB M3 MOKO- Ne3Pemenue y4eOHUKA
HUS TPU3HAKOB TP MOHO- |JICHUS B TIOKOJIEHHE, MEXaHU3M BO3- [3a/1a4 Ha
rUOpUIHOM, TUTHOPUTHOM, [HUKHOBEHHUS OTIIMYUM OT MOHOTHO-
AQHATM3UPYIOIIEM CKPEIH- [POJUTEIBCKHUX (POPM Y IOTOMKOB;  [PHUIAHOC U
BaHWM, IPY HETIOJTHOM JIO-  [peIIaTh MPOCTEHIIME TeHETUYECKUE | TUTHOPUTHOE
MUHUPOBAHUH; HACIEA0BA- [3a/1a4u CKpelIuBaHue,
HUeE, CIETIJICHHOE C TTOJIOM HETOJIHOE JI0-
MUHHUPOBAHUE,
HacJIeI0BaHHE

[IPU3HAKOB,




Tema 4.2. 3aK0HOMEPHOCTH U3MEHYHUBOCTH (4 4)

48 Hacnencteen- |KY OCHOBHBIE TIOHSITHS: 2eHOM, |3Hamp OTIPENICTICHNE TePMUHA «13- [3amaHus 1-12 [DBomrorMmoHHoe |Y4YeOHUK, Ii1aBa
Hasd (TeHOTH- KV U3MEHYUBOCMb, MymMayuy, MEHYUBOCTHY; COCTAB BEIIIECTBA, (rnaBa 15) Ha BHAUeHME 15, m. 41 (c. 196-
MAYEeCKast) u3- MymaeeH, noauniIouous. o0ecreunBaroIIero ABjaeHue Hacuen- c. 96-99 B p. [komOunatuBHOK [200). Borpocs!
MEHYHUBOCTh @D aKThHl: I3BMEHUYUBOCTh - |CTBEHHOCTH; OMOJIOTUYECKYIO poiib  [T. Cxema n3meHunBoCcTU. (1—4. Ucnonb3ys

CBOICTBO opranu3MoB. Oc- [XpOMOCOM; OCHOBHBIE (hOPMBI U3MEH- Posp myranmii B (CMU,

HOBHBIE ()OPMBI U3MEHUNBO- [UUBOCTH. Y Memb: pa3anudarh HBOJIFOLIMOHHOM  |[10J100paTh

cTH. Buapl myTanmii 1o cre- |[HacJIeICTBEHHYIO U mporecce. uHGOPMAIHIIO O
MEeHW U3MEHEHUS TeHOTHUIIA: [HEHACIeACTBEHHYIO0 N3MEHUYUBOCT; OmnacHOCTh MYTaIUsX,
reHHbIE, XPOMOCOMHBIE, I'e- [IPUBOAUTH IPUMEPHI T€HHBIX, 3arps3HEHUS [IPUMEPHI UX
HOMHbIEe. CuHIIpoM JlayHa - [XpOMOCOMHBIX U TEHOMHBIX PUPOAHOMN HCIIOJIb30BaHUS
TEHOMHAsI MyTaIlus MyTaI[Uii; HA3bIBATh BUIbI Cpelibl MyTa- (10 KeNnaHuto)
YyenoBeKka. Bupl MyTareHoB.[HacIeICTBEHHON H3MEHUHUBOCTH, reHaMu

XapakTepuCTUKU YPOBHU W3MEHEHUS TeHOTHIIA, BUbI

MYTAallMOHHOW U3MEHYHMBOC -MyTallui, CBOMCTBA MYyTallHil;

tu. KomOunatuBHast 00BSACHSTH TPUYUHBI BOSHUKHOBEHUS

M3MEHYMBOCTb. MyTaIuii; XapaKTepU30BaTh

[IppMeHeHne 3HaHWi O Ha- |3HAYE€HHUE MYTalUi I IPAKTUKH

CJIEICTBEHHOCTHU U CEJIbCKOT0 XO35IMCTBA U

M3MEHYMBOCTHU MPHU OMOTEXHOJIOTUH; UCTIOJIb30BaTh

BHIBE/ICHUU HOBBIX COpTOB |HTEepHET [1s morcka nHGopManuu

pacrenuil. [Ipouecc: 0 HaCJIEJICTBEHHBIX 3a00JI€BaHUAX,

MEXaHU3M TOSBJICHUS BBI3BAHHBIX MYTAlIUSIMU, U MEpax ux

MOJIMTUTOUAHBIX PACTEHUN  [MPOPUITAKTUKHI

49 |denorumuue- OCHOBHBbIE TIOHATHUSA: 3Hamb OlIpesieNeHNEe IOHATHS Samanust  1-5 YdeOHUK, TiaBa
ckast (Momudu- eapuayuoOHHaA Kpueas, «U3MEHYHUBOCTB». Ymembp: (rnaBa 15) 15, m. 42 (c. 201-
KaI[MOHHAS ) U3MEHYUGOCHM b, MOOUGU  [IPUBOAUTH IPUMEPHI: HEHA- Hac. 99-100 B 203). Bomnpocsr
M3MEHYMBOCTH Kayus, HOpMa peakyuu.  |CIICACTBEHHON U3MEHYMBOCTH (MOIHM- . T. 1-4

DaKThl: UI3BMEHYMBOCTh
CBOWMCTBO OpraHMU3MOB. 3a-
BUCHUMOCTH MPOSIBJICHUS Te-
HOB OT YCJIOBHI BHEIIIHEHN
cpenbl. Henacnencteennas

(uKarmii), HOPMBI pEaKIIH
NPU3HAKOB, 3aBHCUMOCTH TIPOSIB-
JICHUsI HOPMBI PEaKIIUU OT YCIOBHIA
OKpY)KalOIIeH Cpe/Ibl; aHAIN3UPOBATh
COZIepKaHNE OCHOBHBIX IOHSTHH;
OOBSICHATH pa3-




W3MEHUYMBOCTh. XapaKTepu-
CTHKH MOJN(UKAITTOHHON
n3MeHunBocTH. [Iponecc:
HAaCJICJOBaHKME CIIOCOOHOCTH
[IPOSIBIIATH NIPU3HAK B
OHpeHCHeHHBIX YCJ'IOBI/ISIX

nmuue (peHOTUIIOB pacTeHUH, pas-
MHO>KAIOIIXCSl BETETAaTUBHO; XapakK-
TepU30BaTh MOAU(DUKAITMOHHYIO U3-
MEHYHMBOCTh

50 |BeuaBieHue YII @DaxThl: IPOSBICHUS Ha- YMeTb: BBIABIIATH U ONMCHIBATH JlaboparopHas [ToBTOpUTH 1. 35-
N3MEHUYHNBOCTH CJICZICTBEHHOHW M HEHAcJea- |pa3Hbie (POPMBI H3MEHUHMBOCTH pabota «BsI- 37, 39-42
OpraHU3MOB CTBEHHOW M3MEHYMBOCTH  |OPTraHU3MOB (HACIIEJCTBEHHYIO U SIBIICHUE W3- yueOHMKa

HEHACIIeJICTBEHHYIO); IPOBOJIUTH MEHYHUBOCTH
CaMOCTOSITEIbHbII MTOMCK OpPTraHU3MOBY.
nH(popMauu B TekcTe yueOHuka, B [loctpoenue
51 [3ager 3 mo Teme|Ypok TecroBast KOHTpOJIbHAS pabOTa B HECKOJIbKUX BapUaHTAX U3 3aJJlaHUi Pa3HOTO BHJA (C BEIOOpOM [TOATOTOBHTS
«HacnencrBeH- [KOHTPOJISI, [0OTBETOB; CO CBOOOHBIMU KPATKUMH U Pa3BEPHYTHIMH OTBETaMH; HA COOTBETCTBUE; coobmenne o H.
HOCTb M U3- OLIEHKU M |[HE3aKOHUEHHBIE MPEUIOKEHUS; Ha HaX0XKJCHUE OTMOOK B PUBEJAEHHOM TEKCTE; IPOCTEHIINe . Bapuioge
MEHUYUBOCTBY»  |[KOPPEKIM [TCHETHYECKHUE 3a/1a9H) HeHTpax
¥ 3HAHWH POMCXOXKICHHUS
KyJIBTYPHBIX pac-
; TeHUH(T0
PKEJIaHUIO)

Tema 4.3. Cenrekumsi pacTeHui, ;KMBOTHbIX, MUKPOOPTraHU3MoOB (3 1)

52 |Cenexuus. (OCHOBHBIE TTOHSITHS: 3Hamb NPaKTHYECKOE 3HAUCHHE 3amanue 1-3, 5-H. . BaBunoB [YueOHuK, riiaBa
YUII3 Llentpbr MHO- ceneKyusl. FCHETHUKU. 7 (rmaBa 16)  mero pons B |16, . 43 (c. 204-

roo0pa3us U MpOUCXOKIe-
HUSI KYJIbTYPHBIX pacTEHUI

@axThl: IPUYHUHBI
[OSIBIICHUS KYJIbTYPHBIX
PaCTEHUI; IPEACKA3aHUE
CYILLECTBOBAHUE IUKUX
PacTEHM C IPU3HAKAMU,
LIEHHBIMU JJIs1 CEJICKLIUH.

Ymems IpuBOAUTH IIPUMEPHI TIOPOJ
PKUBOTHBIX U COPTOB PacTEHUH,
BBIBEJICHHBIX YEJIIOBEKOM;
AQHAJIIM3UPOBATH COJIEPIKAHNUE
OCHOBHBIX MOHSTHM.
XapakrtepuszoBarb poib yueHus H..
BasuiioBa Ju1s pa3BUTHS CENIEKIUMY;

OOBSICHATH IPUYMHY COBIIAZCHUS

gac. 101-
102.
TaOnuia.

HayKe

205). Bompocsr 1-
4




[Ipouecc: He3aBUCUMOE
0JOMAIlIHUBAHHE OJIM3KHUX
pacTeHUi B Pa3IMYHBIX IICH-
Tpax 3eMJICICIHS.
OO0BEKT: CeMEHCTBO 31a-
KOBBIE.
3aKOHOMEPHOCTH:
yuenue H. 1. Basunosa o
[EHTPaX MPOUCXOKICHHUS
KYJbTYPHBIX PACTCHHIA.
3aKOH rOMOJIOTMYCCKUX
PSIOB HACJIEICTBEHHON
M3MEHYHUBOCTH

[IEHTPOB MHOT000pa3usl KyJIbTYpPHBIX
PaCTEHUH C MECTAMU PACIIOJIOKECHHUS
NPEBHUX LIMBWJIN3ALNN; TOHUMATh
3HAYEHHE JUIsl CEJIEKIIMOHHON pabOThI
3aKOHA FOMOJIOTMYECKUX PSAZIOB, POJIb
OMOJIOTHH B MPAKTUYECKOM
NeaTeNbHOCTH JIIOJAEH U CaMOro
y4eHUKa

53 [Mertosr ce- KY OCHOBHBIE TIOHSTHS: 2ubOpuU- |3Hame ONIpeNeTICHUS TOHATUI Samanus 1-10 Y4eOHUK, TJIaBa
JIEKIIUU pacTe- ouzayus, mymazemes, «IIOPOJIa», «COPT»; METOJIBI CeJIeKIMH |(TaaBa 16) Ha 16, . 44 (c. 207-
HUW U )KABOT- nopooa, copm.DaKThbl: pacTeHUH U )KUBOTHBIX. Ymembs: c. 102-104 B 211). Bompocsr 1-
HBIX OCHOBHBIE METO/IbI PUBOJUTH MPUMEPBI OPOJ] p. T. 7. ITonroToBUTH

CEJICKIIUM PACTEHUH U )KU- [KMBOTHBIX U COPTOB KYJIBTYPHBIX cOOOIIEHUs O
BOTHBIX - THOpUAM3ALMSA U [PACTEHUH; XapaKTePU30BaTh METO/IbI npobiaemax
0TOOp. BUIbI HCKYCCTBEH  |CENIEKLIMM PACTEHUN U )KMBOTHBIX OMOTEXHOJIOTUU
HOTr'0 0TOOpa: MacCOBBIN U (10 KeMaHuIo)
WHIMBUYaJIbHBIN.

["'ubpuan3anus:

OJIM3KOPOICTBEHHAS,

MEXCOPTOBAsi, MEXBHI0BAsI.

M cKkycCTBEHHBINM MyTareHes

54 (Cenexuus Muk- KY OCHOBHBIC TIOHATHS: 6U0- |3Hamsb ONpEAETIeHUs MOHATHIA «Ono- [3amanus 1-4 Y4eOHUK, I71aBa
POOPraHU3MOB. MEexXHON02Usl, UIMAMM. TEXHOJIOTUSD), KIITaMM». Ymems: (rnaBa 16) 16, m. 45 (c. 211-
JlocTrkeHus u @DaKThl: OCHOBHBIE PUBOJUTH MPUMEPHI UCTIOIb30BaHus |[Hac. 104 B p. 213). IloBTOpUTH
OCHOBHbIE HaIpaBJICHUsI CEIEKIINN MUKPOOPTaHU3MOB B MUKPO- T. Bonpocs! 1 MaTepHai 00 KO-
HaIpaBJIECHUS MUKPOOPTaHU3MOB. OHOJIOrMYECKOI MPOMBIIIEHHOCTH;  |-4K TEKCTY II. cucreMe
COBPEMEHHOM 3HaueHUE CENEKIINU O0O0BSCHSTH POJIH OMOJIOTUU B IPAKTH- (45
CEJICKIIUU MHUKPOOPIaHU3MOB JUIs YECKOH e TEIbHOCTH JI0/IeH U

pa3BUTHSI CEINBCKOXO35i-
CTBEHHOT'O IIPOM3BO/ICTBA,

CaMOT0 yY€HHKA; aHAIU3UPOBATh U
OLIEHUBATH




MEIUIIMHCKOM,
MUKPOOHOJIOTUYECKON U
JOPYTUX OTpacieu
IIPOMBIIIJIEHHOCTH.
[Ipouecc:
MUKPOOHOJIOTHYECKU I
CUHTE3

3HAYCHHNE TCHETUKU ISl Pa3BUTHS
CEJIbCKOXO3MCTBEHHOTO
[IPOU3BOJCTBA, MEAUIIMHCKOM,
MUKPOOHOJIOTMYECKON U IPYTUX
OTpaciIe¥ MPOMBIILIIIEHHOCTH

Pa3znen Y. B3anMooTHOLIEHUsI OpraHu3ma u cpeabl. OCHOBBI 3

KkoJsiorum (10 v)

Tema 5.1. buocepa, ee crpykrypa n pynknun (7

)

55 |Ctpyktypa YUII3 OCHOBHBIE TIOHATHUS: 3HaTh ONPECIICHUE TOHATHUS 3amanusa 1-4  |B. W. Y4eOHUK, T1aBa
6uocepsl ounocdepa. «omochepar; mpusnaku omochepsr; |(rmaBa 17) nac. |Bepnanckuii - |17, m. 46 (c. 221).
®akTb1: Ouocdepa - 1o CTPYKTYPHBIE KOMIIOHEHTHI U 105-106 B p. T. |oc HOBOMO Bompocsr 5, 6, 8
OasbHas PKOCUCTEMA. CBOICTBa OHOCHEPHI. Ornucanue OKHH K yueHus K 1. 46. P. 1., 5-7,
I'panuier 6uocepsi. YMeTh: XapaKTepr30BaTh KHUBOE, PHCYHKOB o 6uocdepe.  [c. 106-107
KoMmoHeHTHI U cBOiCTBA  |OMOKOCHOE U KOCHOE BEIECTBO yuebHuKa. Tect|Paboter B. U.
ouochepsl. o6nochepsl; OOBSICHATH POJIb Bepnanackoro
PacnpocTpanenue u posib  [OMOJIOTUYECKOTO pa3HOOOpas3us B
’KHBOTO BEIIECTBA B coxpaHeHuu Ouocdepsr;
ouocdepe. YcroBus )KU3HU. [aHATU3UPOBATH COJEP)KAHUE PUCYHKA
Teopus: yuenue B. 1. B yUeOHUKE U ONPEIEIIATh IPAHULIBI
Bepnanckoro o 6uocepe  [ouochepsr
56 |Kpyroopor |KY OcCHOBHbIE TOHSTHSL: 3HaTh BELIECTBA, UCIOJIb3yEeMbIe 3amanus 1-6  [Mexanudeckoe |YueOHUK, T1aBa
BEIIECTB B OMOreoXrMHUYEeCKHEe IIUKIIBI, (OpraHu3MaMH B TIpoliecce (rmaBa 17) Ha c.Bo3neiictBue |17, m. 47.
IIpUpoIe OUMOTEHHbIE DJIEMEHTHI, YKU3HEAEATEIbHOCTH. 105-106 B p. T. |opranu3moB Ha |CocTaBieHHE
MHUKPO3JIEMEHTBI, TYyMYC,  |YMETh: ONUCBHIBaTh OMOXUMHUYECKUE [3aaHUs CO HOYBY: YK-. CXEMBI
¢bunbTparys, TpoQUIECKU [IIUKIBI BOJBI, YTIIEpo/a, a30Ta, CBOOOJHBIM  |peIljIeHHE KpyroBopora
YPOBEHB. ¢docdopa, nposiBieHue HU3NKO- OTBETOM asparus BO/JIBI, CEPHI,
@akThI: KPYTOBOPOT XUMHUYECKOTO BO3JICHCTBUSA [IOYBBI. yriepoza, a3ora
BEIIIECTB U MPEBpAIlEHUs]  [OPraHU3MOB Ha Cpeay; OOBACHATDH Ouncrka B IIpupoe(Io
SHEPTUU B IKOCHUCTEME. 3HaYeHUE KPYroBOPOTA BEIIECTB B NPUPOAHBIX  [KEIaHHIO)
MHorokpatHoe HKOCHCTEME; XapaKTepPH30BaTh BOJI
UCTIOJIb30BaHUE OMOTEHHBIX |CYIIHOCTh KPYrOBOPOTAa BEIIECTB U YKUBOTHBIMHU
aneMeHTOB. HampaBnenue [mpeBpaiieHus SHEpIuy ; B dunpTpaTopam
TOKa BEIIECTB; B MMUIIEBONH [PKOCHCTEMAX, POJIb JKUBBIX u

cetu. Poip
MPOU3BOAUTEIIEH,
noTpeduTeNnei

OpPraHU3MOB B >KM3HU IJIAHETHI U
o0ecreyeHnu yCTOMUNBOCTH

ouocdepsr;




W pa3pyLIUTeNIel OpraHuye-
CKHUX BEILECTB B 9KOCHUC-
TEMaX M KPyroBOpoTe
BEILIECTB B IIPHUPOJIE.
Cpenoobpazy-roras
NeATeIbHOCTh OPTaHU3MOB.
[Ipomecchl: nUpKyIsIIUs
OMOTEHHBIX JIEMEHTOB.
bruoxumuueckue UKIbI
a30Ta, yriepoja, pocdopa.
[TouBooOpazoBanue. O6pa-
30BaHKE TyMyca

MMPOTHO3UPOBATH MOCIEACTBUS UCUE3-
HOBEHMS KUBBIX OPraHU3MOB ISl Ha-
el TUIaHEThI

57 Dxomornyeckue KY OCHOBHBIE NOHSTHS: 9KOJI0- |3HAMb ONPENETICHUS] TEPMUHOB «3KO0-3aJaHus YueOHHK, I1aBa
(harTOpEI eus, abuomudeckue orus», «OMOTHUECKUE» U 1,7,9, 17, m. 50, 51 (c.
Gaxmopwi, buomuyeckue  |«adMOTUIECKHE (PAKTOPHIY, 11 (rmaBa 17), 225-229, 231-
dhaxmopuvl, aHmpono2eH bl [KAHTPOTIOTEHHBIN (hakTop»; mpuMepsbic. 117.3amanune 235). Bompocsr 1
Gaxmop, oepanuuusarowull OUOTUIECKUX U aHTPOTIOTCHHBIX 1 (rnaBa 17), c. -7Txmn.50 m
¢axmop. axTel: 3k070TUA |(PAKTOPOB M X BIUSHUS HA 116. 3ananue 4 BOIPOCHI 1-4 K 1.
- HayKa O B3aUMOCBSI3SIX OpraHu3Mbl. Y uems: ananu3zupoBaTh |(TaaBa 17), c. 51. P. 1., Ne3-6, c.
OpraHU3MOB H W OIleHUBaTh Bo3jelicTBue pakropos (113—115 113-114
oKpyKatomen cpeapl. CpenalokpyxKaroieid cpeibl Ha )KUBbIC BD.T.
- ICTOYHUK BEIECTB, OpTaHU3MBbI; BBISIBIISTD
SHEpruy U UHQOpPMALIMU.  [IPUCTOCOOIEHHOCTh KUBBIX Op-
AOuoTHYeckue PakToOphpl.  TaHU3MOB K JICHCTBUIO
B3anmopeiictBre (hakTOpoB PKOJOTUYECKUX (HaKTOPOB
CNETKRL
58 |buoreoneno3bl. |  YUII3 |OcHOBHBIC OHATHS: nony- |3Hams ONPENCICHUE TOHITHIA: «O0uno-3ananus 1-3, 6 Y4eOHUK, TJ1aBa
broiieHo35l. nAYUs, OUOYEHO3, IKOCU- [IEHO03), «OHMOre0IlEHO3), (rmaBa 17), 17, 0. 49. 1m. 52
Bunosoe pas- cmema, buo2eoyeHos. CTIOMYJISIIUS», «IKOCUCTEMA; c.111-112 B p. (c. 229-230),
HOOOpasue DaKThl: 5KOCUCTEMHAs KOMITOHEHTEI OMOT€O0IIeH03a; T. Bonipockr 2, BOIPOCHI 2,3 K 1I.
OpraHu3alus KUBOI pU3HAKU OMOJIOrHYECcKOro 00beKTa -3 K 1. 52 49. P. 1., JI'0 4, 5.
npupoibl. ECTECTBEHHBIE M [MOMYIISILIUM; TTOKA3aTENN CTPYKTYPBl [ydeOHHMKA 7,8 (c. 111-112)

UCKYCCTBEHHBIE
pKocucTeMbl. CTpyKTypa
DKOCHCTEM: OMOIIEHO3,
bkorol. IIpocTpancTBeHHast

HOIYJISIMN (YUCIIEHHOCTD,
IJIOTHOCTh, COOTHOILIEHHUE IPYII 1O
MOJIy ¥ BO3pacTy); IPU3HAKU U
CBOMCTBA YKOCUCTEMBI; IPUMEPHI




u Moponoruyeckas
CTPYKTYpPa 9KOCHUCTEMBI.
[Tomyssitust - SJIEMEeHT
PKOCHUCTEMBI.
Knaccuduxariyss Ha3eMHBIX
pkocucteM. CBOICTBa
PKOCHUCTEMBI: 00OMEH
BEIIECTB, KPYTOBOPOT
BEILECTB; BUI0BOE Pa3HO00-
[pa3ue - Mpu3HaK yCTONYM-
BOCTH dKocucTeM. PakTopsl,
OTIpE/ICISIONINE BUI0BOE
[pa3zHooOpasue.

OO0BEeKTHI: DIEMEHTHI

€CTECTBEHHBIX U HCKYCCTBEHHBIX CO-
00111ECTB.

Ymems: nzydars npoueccsl,
[IPOUCXOJALIME B [OIYJISALMHN;
XapaKTepU30BaTh CTPYKTYPY
HA3€MHBIX U BOOHBIX O3KOCUCTEM,
pOJIb IPOU3BOAUTEIIEH,
MOTpeOUTENEH, pa3pyluTeaeh opra-
HUYCCKUX BCIICCTB B OKOCUCTEMAX U
KpyroBOpOTE BELIECTB B MPUPOJIE;
00BSACHATH IPUUUHBI YCTONUYNBOCTH
HPKOCUCTEMBI

59

[ [1mieBrle
CBSI3U B
DKOCHCTEMAX.
CocraBiicHHE
CXEM mepenadyu
BEILECTB U
SHEPTrUu

YOC3

OCHOBHBIE OHATHSL: MPO-
duueckuil yposeHs,
asmompoqhul,
eemepompogul, nuwesas
yenv, nuuiesas cems, NOMoK
eewjecmea, NOMoK Hepul.
D aKThl: COTHEYHBIN CBET
-O)HEPreTUYECKUI peCype
BKocHUCTEMBI. Porb
aBTOTPO(OB U
rereporpodos. ITumensie
CBs3U B dKocucreMax. Ha-
MpaBJeHUE OTOKA
BEILECTBA B MUILEBON CETH.
D YHKITMOHAITBHBIC TPYIITTHI
OpraHu3MOB B OMOIIEHO3E:
MPOIYLEHTHI, TOTPEOUTENH,

PECAYIICHTHBI.

3name onpeneneHue TEPMHUHOB:
«aBTOTPO(DBD», «TeTepOTPOdBI»,
«TpOGUIECKH YPOBEHbBY ; IPUMEPHI
OpraHU3MOB Pa3HBIX
(GYHKIMOHANBHBIX TPYNI. Yvems:
COCTAaBJIATh CXEMBI MTUIIIEBBIX 1IETICH;
00BSCHATH HATIPABIICHHUE MTOTOKA
BEILIECTBA U SHEPTUHU B MUILEBON
CETH; XapaKTepU30BaTh POJIb
OpraHu3MOB (IIPOU3BOIUTEINICH,
MOTPeOUTENCH, pa3pyIIUTeIei
OpraHUYECKUX BEILECTB) B IOTOKE
BEIIECTBA U SHEPIHH;
XapaKTepU30BaTh COJIHEYHBIN CBET
KaK YHEPreTUYECKUN pecypc;
HCIIO0JB30BaTh npaBuio 10 % mist
pacudera moTpeOHOCTH OpraHu3Ma B

BCIICCTBC

Samanus 4-6,
8,9 (rmaBa 17)
Hac. 118-119 B
p. T. 3agaHus
[0 PUCYHKAM
Hac. 125,126
ydeOHUKa.
[IpakTrueckas
pabora «Co-
CTaBJICHHUC
CXEM mepenadyun
BEIIIECTB U
DHEPTUI H
BBEIBOJEI K HEHU

YueOHUK, TJIaBa
17, m. 52,

BOIIpOCHI 4-7. P.
1., JI° 12, ¢. 120




OO0BekT: Tpoduueckas
CTPYKTypa OHOIICHO3a.
[Ipouecc: MexaHusM Iie-
peauu BEeIEeCTBa U DHEPTUH
M0 TPOPUUECKUM YPOBHSIM

60 [buotnueckue |[KY OCHOBHBIE TIOHSTHS: KOHKY- |3Hamb OTIpeieNieHue TEPMUHOB 3amanus 1-3, Y4eOHHUK, TJ1aBa
(baKTopHI. peHyusl, XUHUYECM80, CUM-KKOHKYPEHIIUSD» , « XUITHUIeCTBO», [5-9 (rmaBa 17) 17, n. 53 (c. 239-
B3anmooTHO- ouo3, napazumusm. OaKTeI: [«CUMOUO3Y, «TTAPA3UTU3M», «TUIIBI  |Hac. 121-123 B 246, c. 246-268).
LIEHUS MEXIY THUIIBI B3aMMOJICHCTBUS B3aUMOJICHCTBUS OPraHU3MOBY. p. T. Boipocel Bonpocs! u 3a-
OpraHu3MaMu Pa3HBIX BUJIOB: Ymems: puBOIUTE MpUMEPHI 1 3aaHus 1-6 K nanug 1-6. P. 1.,

KOHKYpEHIU, Pa3HBIX TUIIOB B3aUMOJIECUCTBUSA TEKCTY U Ne4, 7, 10-11, c.
XUIIIHAYECTBO, CHMOMO3,  |OpTraHU3MOB; ONPEALISTh OTACIbHBIC [PUCYHKAM II. 53 121-123
apasuTU3M (GopMBbI B3aMMOOTHOLIEHUN

OpPraHU3MOB U3 COJIEpPIKaHUS TEKCTa,

WUTIOCTpaLUi yueOHUKa U

TOTIOTHUTENBHON JTUTEPATYPBI;

XapaKTepU30BaTh pa3HbIe TUIIbI B3au-

MOOTHOILEHH; aHATU3UPOBATH CO-

nep>kaHne PUCYHKOB yueOHHKa

61 [3yuyenue u VII OCHOBHBIE IOHATHSA: Ymems: n3ydars npoueccsl, Beinonuenue IToaroroButh
OIHMCaHUE KO- 610060€ paznoobpasue, MIPOUCXOASIINE B IKOCHCTEMAX; MPAKTUYECKON COOOLIEHHUS O

CHCTEM CBOCH
MECTHOCTH.
BrisBienne
THIIOB B3aHMO-
erCTBUS pas3-
HBIX BUJIOB B
KOHKPETHOMU
DKOCHCTEME

NIOMHOCMb NONYIAYUL,
buomacca,
63AUMOOMHOULEHUSL OD-
CAHUZMOE.

@®aKThI: COCTOSIHIE YKOCH-
CTEMBI CBOEH MECTHOCTH.
OOBEKTHI: 1100as
SKOCHCTEMA CBOEH
MECTHOCTH

XapaKTepU30BaTh SKOCUCTEMBI
obsacT (BUI0BOE pa3zHOOOpasue,
MIOTHOCTh MOMYJIALNN, OoMacca);
OTpPEAETSATh OTJEIbHbBIE (POPMBI
B3aMMOOTHOIIEHUN B KOHKPETHON
HKOCHUCTEME; OOBSICHATH B3aUMOCBS3H
OpPraHU3MOB U OKpYXaroIllen Cpeibl,
TUTIBI B3aUMOJICHCTBUS Pa3HBIX
BUJIOB B 9KOCHCTEME; aHATU3UPOBATH
COCTOsIHME OMOLIEHO3a; TPUMEHSTh
Ha MPaKTUKE CBEJICHUS O CTPYKTYpe
HKOCHUCTEM, HKOJIOTUIECKUX 3aKOHO-

paboTel «BhI-
SIBJICHHE THITOB
B3aHMO-
JIEUCTBUS pas-
HBIX BUJIOB B
KOHKPETHOU
DKOCHCTEMEY» U
BBIBOJBI K HEH

pecypcax 3emiu




MEPHOCTSIX JUISI IPABUJIBHEH OpraHu-
3aIH IeITeILHOCTH YeJIOBEKa U
000CHOBaHUS MEpP OXpaHbl IPUPOJI-
HBIX COOOIIIECTB

Tema 5.2. buocdepa u yesioBek (3 4)

62 [[IpupoaHsie KY OCHOBHBIE MOHATHS: 3name onpenencHre TEpMUHA 3amanus 1-6  |Bugsl nestens- [YueOHUK, TaBa
pECypChl U UX acposxkocucmema, «arpod’KocucTemMa («arporeHos»); |(rmasa 18) Hac. [HOCTH B 16, . 54 (c.
MCITOJIb30BaHNE npUpPOOHbIe PecypChl. [MPUMEPHI arPOIKOCUCTEM, 123-124 B p.1. |0Omactu oxpanbi269-273).

@DakTel: KIacCupUKaUs HEHCYEPITaeMbIX U UCUEPIAeMBbIX Bormpocs! u IpUpOJIbL: 3KO- |Borpock! u 3a-
MPUPOAHBIX PECYPCOB: MPUPOIHBIX PECYPCOB; MTPU3HAKHU 3amaHus 3-6 K |JIOTMYECKUi nanug 1-6 k 1.
HencyepliacMmble, ArpO3KOCUCTEMBL. Ymemb: TeKcTy 1. 54. |MoHuTOpHWHI, [54. P. 1., Ne4 (c.
ycuepraeMble CpaBHUBATh SKOCUCTEMBI U CooOrieHnst  |oxpaHa JjiecoB, [124)
(BO300HOBHMBIE, arpodKOCUCTEMBI M JI€NaTh BHIBOJBI  [yYaIUXCS YBEJITUYCHHE
HEBO300HOBUMBIE). Ha OCHOBE MX CpPaBHEHUS, yrclia 3aro-
ATpOIKOCUCTEMBI. aHaAJIM3UPOBaTh UH(OPMALIUIO U BEJTHUKOB, OX-
[IpoGieMbl palluOHAIBLHOTO |MeNaTh BBIBOJ O 3HAYCHUH paHa U pa3Be-
[IPUPOIOTIOIH30BAHUS. MPUPOJIHBIX PECYPCOB B )KH3HU NIeHUE PEeIKUX
[Ipoueccsl: cTpateruu YeJI0BEKA; PaCKpbIBaTh CYIIHOCTh BUJIOB PACTCHUMN
[IPUPOIOTIONB30BAaHUS U UX [PAllMOHAIIBHOTO MPUPOIOTIONb- U ’KUBOTHBIX,
[1OCJIE/ICTBUS 30BaHUsA DKOJIOTHUYECKOE
oOpaszoBaHue,
MEXlyHApOIHOE
COTPYJIHHYECTBO
63 [Pomb yemoBeka KY @daxThl: BIUSHUE YeTIOBeKa |3Hams. poib YenoBeka B ouocdepe; (CoobuieHus [ToBTOPUTH .
B Onocdepe. Ha Ouocgepy. (akTOopbI (MPUYMHBI), BBI3BIBAIOIINE [ydamuxcs. Bo- 54. IlogroroBka
[locnenctBus AHTponoreHHbie (akTOpbl  [PKOJOTMYECKUN KPU3HC; aHTPONOTEH-IIPOCHI U 3a7a- COOOIIEHHS O
NeSITENIbHOCTU BO3ICHCTBHS HAa OMOIIEHO3HI. [HBIE (PAKTOPHI BO3CHCTBUS HA HUs 1-6 K MOCJIE/ICTBHSIX
Yemoseka B @DaKTOpbl, BHI3BIBAIOIINE OHMOIIEHO3BI. TEKCTY M. 55 X035 CTBEHHOU
HPKOCUCTEMAaxX HKOJIOTMYECKUN KpU3HC. Ymemuw: BbICKa3bIBaTh yaeOHUKa. NesITETbHOCTH
[TocnenctBus MPEINOI0KEHUS O MOCHEACTBUSIX  (3amaHus 6-12 YenoBeKa, Mo/l
XO35CTBEHHOU BMEIIATEIILCTBA YEJIOBEKA B (rmaBa 18, m. CUNTATh
NEATEIPHOCTH YEJIOBEKa IS [IIPOIECChl Onochepsl; 55) nac. 124- CyTOYHOE

OKpY>Karolen cpeibl




3arpsi3HEeHHe BO3[lyXa B [MpeiaraTh IyTH IpeoJoIeHHs 125 B p.T. notpediieHue
ropojax, MPOMBIIUICHHBIX [IKOJOTHYECKOTO KPU3HUCA; [IpakTHyeckas BOJIBI CEMbBEIA;
30HaX; 3arpsi3HEHNE aHAJIM3UPOBATH U OLIEHUBATH: pabota [OJrOTOBHUTH
NPECHBIX BOJI, MUPOBOTO  |TOCIEACTBUS JACATEILHOCTH YEIOBEKA K AHAIIN3 U UHPOPMAITOHH
OxeaHa; paIlOaKTUBHOE [M HKOCHCTEMaXx; BIMSHHE OLICHKa bIii OyKJIET 00
3arpsi3HEHUE OMOC(epbl;  |COOCTBEHHBIX IMOCTYIKOB HA JKUBBIE  [[TOCTIE/ICTBHMA DKOJIOTUIECKUX
BIIMSIHUE YEJIOBEKA Ha OpTraHU3MBbl U SKOCUCTEMBI; POJIb NeATeIbHOCTH npobiaeMax,
pacTUTETHHBIN U OMOJIOTUYECKOTO pazHOOOpa3us B YeTIOBEKA B CBSI3aHHBIX C
PKUBOTHBIN MHp; BIMSIHUE |[COXpaHEeHUe OMochepbl; OOBACHATh PKOCHCTEMAX» 3arps3HEHUEM
COOCTBEHHBIX ITOCTYNKOB  [HEOOXOAMMOCTb 3aLIUTHI U BBIBOJIBI K OKpy>Karolen
Ha YKUBBIC OPraHU3MBI. OKpYKaroILlEH Cpeabl; UCIONb30BaTh |[Hel. [lamsarTky, Cpepbl.
CoxpaHeHnue npuoOpEeTeHHbIE 3HAHUS B pexoMeHaanui [TpakTryeckas
OHOJIOTUYECKOTO MTOBCETHEBHOM KWU3HU IS pabora.
pa3HooOpa3ust. [Ipouece:  |coOmoaeHNs TPABUII TOBEICHHS B YueOHuK, riaBa
DKOJIOTUYECKUM KPU3HUC U |OKPYKAKOIIEeH cpefie. 18, m. 55, 56 (c.
ero IoCIEICTBUS 274-281).

64 [mobameuere | YOC3 @DaxThl: I100aTbHBIE 3nams: coBpeMeHHbIe T00anbHble  [3amanue 5,9  |PernonanbHble U |[I0BTOPUTH
HKOJIOTMYECKHE HKOJIOTUYECKUE TIPOOIIEMBI [IKOJIOTHUYECKHE MTPOOIEMBI; (rnaBa 18). JTOKaJIbHbIE MaTepua IJaB
MpOOIEMBI ( mapHUKOBBIN P PEKT, AQHTPOIIOTEHHBIE (DAKTOPHI. 3amanue 1,2,6 prosnorudeckue |2-6 ydeOHHKA.

KHUCIJIOTHBIE IO, BrI3bIBaromue 3K010rn4eckue (rnaBa 18) c.  [mpoGnemsl, ux  |[logroroBut
OTYCTHIHUBaHHUE, CBEJICHUE [ITPOOIEMBI. 127-128. BIIMSTHIE HA COOOIIIEHUE O
JIECOB, MOSIBIICHNE Ymemuw: ananusupoBaTh U oueHuBaTh (Coodmenue  |coocTBeHHyo  |[Jlamapke.
«O30HOBBIX JIBIPY, HOCIECTBUSA JeATENbHOCTU YeI0BeKalyyallnuXxcs. YKU3Hb 1 KU3Hb

3arpsi3HEHUE OKPY)KAIOIIEH [B 9KOCUCTEMAX, BIHSHUE MUHH-TIPOSKTHIIPYTHX JTFOICH

cpenbl). Bausaue COOCTBEHHBIX MOCTYIKOB Ha XUBbIE ((MH(GOPMAIIMOH

PKOJIOTUYECKUX TPOOJIEM  |OpPTaHU3MBI H SKOCHCTEMBI, HbIe OYKJICTHI)

Ha COOCTBEHHYIO JKHU3Hb U |IPOTHO3UPOBATH MOCIEICTBUS [TamsaTKH-

JKU3Hb IPYTUX JTOAEH 9KOJIOTMYECKUX IPOOJIEM IIPU UX HE |pEKOMEHIALUU

Pa3spCUICHUM, NIpCjIaraTh IMyTUu
PEIICHUA rI100aIbHBIX

HKOJIOTMYECKUX IIPO0IEM




65 | CraHoBieHue YO3C | Teopusa Y. [dapBuna o Ymems; 0OBACHATH OCHOBHBIE PasHoypoBHe- [ToBTOpPUTH
COBpEMEHHOMU [IPOMCXOKIECHUU BUJOB  |CBOMCTBA )KUBBIX OPIaHU3MOB KaK  [BbI€ TECTBI MaTepua IJaB
TEOpUU IIyTEM €CTECTBEHHOI'O pe3yabpTaT 3BOIIOLUY KUBON 9-11 yuebHuka
ABOJIIOIMN orbopa. CoBpeMeHHas MaTepHuu

TEOpUS IBOJIIOLIUU:
NIBIDKYIITAE CHITBI
ABOJIIOLIMU IPUYUHBI
MHOT000pa3ust 1
PUCTIOCOOJIEHHOCTH
OpPraHU3MOB K cpejie
00UTaHUS, IOHATHUE O
MHUKPOABOJIIOLMU U
MaKpO3BOJIIOLHH,
OCHOBHBIE HalpaBJIECHUA
9BOJIIOLIUN
66 Krnerka — YOC3 XuMHYecKasi OpraHu3anys| YMeTh: ONUChIBaTh XMMHYECKHMA BOIIPOCHI K [ToBTOPUTH
CTPYKTYypHas KJIETKH, CTPOECHUE U COCTaB KJIETKH, CTPYKTYPY TeKcTaM 1.2 1- MaTepua IjaB
" (GYHKITUU KJIETOK, OOMEH  [9yKapHOTHYECKOW KJIETKH, POIECChL,27 yueOHHKA. 14-16 yueOHmKa
(GYHKIMOHATb BELIECTB U IIPOTEKAIOUINE B KIIETKE. PasHoypoBHe-
Has eMHHLA npeoOpa3oBaHKE B KJIETKE. |Y CTaHABIMBATh B3aUMOCBSA3b MEXKIY |[BbIH TECT.
KHUBOTO CTpOEHUEM U (QYHKIHSIMHU KIETOUHBIX
CTPYKTYp, XapaKTepHU30BaTh POJib
Pa3IUYHBIX KJIETOUYHBIX CTPYKTYpP B
npolieccax NPOTEKAIONIUX B KIIETKE.
OOBSACHUTD PUCYHKH U CXEMBI,
IpeACTaBICHHbIC B yUeOHHKE.

67 [Bakonomepnoc | YOC3 3aKOHOMEPHOCTH 3HATh: ONpEEICHUE 3HAKOB BOIPOCHI K [ToBTOPUTH
TH HacJel0BaHUs IPU3HAKOB, (MeHzaens; popMbl U3SMEHYMBOCTU.  [TEKCTaM II. MaTepHasbl IJ1aB
HacCJIECTBEHHO oTKphIThIE [ \MeHnenem. |YMeTh; OOBSICHATh MEXaHU3MBbI 37,41,42. 17-18 yuebuuka
CTU U 3aKOHOMEPHOCTHU niepesiauy IpU3HaKoB U CBOMCTB n3  [Pa3HeypoBHEB
M3MEHYMBOCTH U3MEHYHBOCTH. MOKOJICHUS B TOKOJICHUSI. bI€ TECTBI

HpI/IKJ'Ia,Z[HOG 3HA4YCHHC
T'CHCTHUKMU.

Bo3HukHOBEHHE OTIIHUNE y
IOTOMCTBA OT POAUTEIIBCKUX




(hopM; MIpUHUMATH HEOOXOJUMOCTh
pa3BUTHS TEOPETUYECKOIN TeHETUKH
JUIs. METUIIHBI U CEJIbCKOTO
XO3SIMCTBA, COCTABIATH
POJOCIIOBHBIE, peIIaTh TeHETHYECKUE
331291
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BzanmomeiicTs
1€ OpraHu3MOB
U Cpebl
oOUTaHHUS

YOC3

buocdepa u e€ crpykrypa
u ¢pyakun. buocdepa u
YETIOBEK.

YMeTh: BBISBIIATH MPU3HAKH
MPHUCIIOCOOJIEHHOCTH BHJIOB K
COBMECTHOMY CYILECTBOBAHUIO B
IKOCUCTEMAX; aHATM3UPOBAThH
BUOBOM COCTaB B OMOIIEHO3aX;
BBIJICIISITh OTACTBHBIC (DOPMBI
B3aMMOOTHOIIIEHUH B OMOIIEHO3aX;
XapaKTepu30BaTh Onochepy Kak
KUBYIO 000JI0YKY TUIaHETHI;
OITMCHIBAThH IMHIIEBBIC IICTIN;
00BSACHATH HEOOXOAUMOCTD
pUMEHEHHUE CBEJCHHUI 00
9KOJIOTHUYECKUX 3aKOHOMEPHOCTSIX
JUIS TIPAaBUJIBHON OpraHu3aluu
XO3SMCTBEHHOU JIEATEIIbHOCTH
YeNoBeKa JJIsl PelIeHUs] KOMIUIeKca
3a1a4y. OxpaHa OKpy>Karolie cpeibl
U PallMOHATILHOTO
MPUPOAOIIOIb30BaHus. [IpoBoauTh B
TeKCTe Yy4eOHHUKA CaMOCTOSTENbHBIN
MOMCK MH(OPMAIHH, HEOOX0UMON
JUTS BBITIOJTHEHUS 3aJJaHUd TECTOBOM
KOHTpOJIbHOU paboTel. Haxoauts B
OMOJIOTUYECKUX CIIOBAPSX U
CIPaBOYHHUKAX 3HAYCHHE
OMOJIOTUYECKUX TEPMUHOB

Bonpocsl k
TecTam 1. 46-
47, 52-53, 56.
PasHeypoBHEB
bIe TECThI







