MUWHUCTEPCTBO [TPOCBELEHN POCCUMCKOU ®ENEPALIUU
MunHcTEpPCTBO 00pa3oBaHus U Hayku AnTaiickoro kaps
KomuteT no odpazoBanuio ajiMHHHCTpalnl 30HaNbHOro paifoHa Antaiickoro kpas

MKOY 3onansuas COLL 3onanbHoro paiiona Anraiickoro kpas

COIJIACOBAHO VTBEPXJIEHO

14

INenaroruyeckuii coBer llnpéKTop ﬁllll'c:oiﬁgf
MKOY 3onansuas COLI |
Ipotoxon Ne 7 ot «dh ﬂlz’ayurr, 2024 r.

Pabouas nporpamma J10MONHHTENBHOTO 00pa30BaHMsl
LlenTtpa ecTecTBEHHO HAYHYHOI M TEXHOJOrHYECKOi HanmpaBieHHOCcTH To4ka pocTa
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IlosicHuTeILHAS 3aMUCKA

Llentpsl 00pa3oBaHMsS €CTECTBEHHO-HAy4YHOW HampaBlIeHHOCTH «Todka pocTa» Cco3/1aHbI
C  1enpl0  pa3BUTHS y  OOYYaIOUIMXCS ~ €CTECTBEHHO-HAyYHOH,  MaTeMaTHYeCKOM,
MH(POPMAIIMOHHON TPaMOTHOCTH, (OPMHUPOBAHUS KPUTHUYECKOTO M KPEATHBHOTO MBIIICHHS,
COBEpUICHCTBOBAHMSA HABBIKOB €CTECTBEHHO-HAyYHOW HAIIPaBJICHHOCTH, a TaKxke s
MIPaKTUYECKON O0TpabOTKU yueOHOro Marepuaia no yueOHbIM npeaMeraM «Pusuka», «XumMus»,
«buonorus».

ean u 3axaum

* peanu3alysg OCHOBHBIX 0011€00pa30BaTEeNIbHBIX MpPOTpaMM IO Y4EOHBIM MpeaMeTaM
€CTECTBEHHO-HAy4YHO! HAIPaBJIEHHOCTH;

* pa3paboTka W peanu3alys pPa3HOYPOBHEBBIX JIOTIOJHHUTENBHBIX OOIIe00pa30BaTEIbHBIX
MPOrpaMM €CTECTBEHHO-HAYUYHOW HAINIPaBJIECHHOCTH;

¢ BOBJICUCHHUC YHAIIUXCA U IIEAATOTUICCKUX pa6OTHI/IKOB B IIPOCKTHYIO ACATCIBbHOCTD,

¢ TIOBBIIICHUC HpO(l)eCCI/IOHaJ'IBHOFO MaCTEepCTBa IMEAArOTHYCCKUX pa6OTHI/IKOB LOEHTpa,
PEATN3YIOIINX OCHOBHBIC U JIOIIOJTHUTCIIbHBIC O6HIGO6p330BaTeJ'IBHI)Ie IMporpaMMEl.

HopMmatuBHas 6a3a

1. ®enepanbubiii 3ak0H oT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obOpa3zoBaHuu B
Poccutickoit ®enepamm»

2. Tlacnmopt HamumoHambHOTO TIpoekTa «OOpa3oBanue» (yrB. mpesunuymom CoBera mpu

[Ipesunente PO mo crparernuyeckomMy pa3BUTHUIO M HAIMOHAJIBHBIM IMPOEKTaM, MPOTOKOJ OT
24.12.2018 Ne 16).

3. TocymapctBennass mporpamma Poccuiickoii ®@enepanuu  «Pa3Butre 00pa3oBaHUs
(yrBepxkaeHa nocranoBiaeHueM [IpaBurensctBa PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021)
«O0 yTBEpXKIEHWHU TOCYAApCTBEHHOW Tmporpammbl Poccuiickoit @Denepannn «Pa3Butue
00pazoBaHUM.

4. TlpodeccronanbHblii cTanaapT «llemaror (memarormueckas JIEATEIBHOCTb B JIOIIKOJbHOM,
HayaJbHOM OOIIIEM, OCHOBHOM 0OIIeM, cpeaHeM o0meM o0Opa3oBaHuM), (BOCIHUTATENb,
yuutenb)» (pen. ot 16.06.2019 1.)

5. Ilpodeccunonanbublif crannapt «llegaror 10MoMHUTENEHOTO 00OpPa30BaHUs I€TeH U B3POCIIBIX)
(ITpuka3z MuHucTepcTBa TpyAa U colpanbHoi 3amuThl PO ot 5 Masg 2018 r. Ne 298n

6. @exepalbHBIl TOCYIApCTBEHHBIM 00pa3oBaTeNbHBIM CTAaHAAPT OCHOBHOTO  OOIIEro
oOpazoBanus (yTBepkAEH mpukazoM MuHHCTepcTBa 00pa3oBaHus M Hayku Poccuiickoii
Oenepannu ot 17 nexadbps 2010 r. Ne 1897) (pen.21.12.2020).

7.MeToaudeckue PEKOMCH a1 110 CO3JaHHUIO n (bYHKL[I/IOHI/IPOBaHI/IIO B
O6H.I€O6p330BaTCJ'H:HBIX OpraHusanugax, pacloJIO’)KCHHBIX B CEIbCKOM MECTHOCTH M MalbIX
ropojaax, Hn€CHTPOB 06p8.30BaHI/I$I eCTeCTBCHHO-HaquOﬁ U TE€XHOJOTHYECKOU HaHpaBHCHHOCTeﬁ



(«Touka pocta») (yTBEpXkAEHBI pacnopsbkeHueM MuHuCTepcTBa MpocBelleHus Poccuiickoit
®eneparun ot 12 suBaps 2021 r. Ne P-6).

Jlia usydyenus npeamera «buonorus» orBoautcs 5 kiacc — 34 yaca; 6 kinace — 34 yaca; 7 kiace
— 70 4gacos; 8 kmacc — 70 gacoB; 9 xmacc — 70 gacos. JlanHas oOpa3oBarenbHas Mporpamma
o0ecrieunBacT YCBOCHUE yYAIIUMHUCS BAKHEHITUX OMOJOTUYECKUX 3aKOHOB, TCOPHIA M TIOHSATHI;
(dbopMupyeT npeACTaBICHUE O POJIM OHOJIOTHU B OKPY)KAIOIIEM MHUPE U )KH3HH YEJIOBEKA.

OI[HI/IM N3 OCHOBHBIX IPHHOUIIOB HNOCTPOCHHA HNPOTpaMMBbl ABJIACTCA HNPUHOWUII JOCTYITHOCTH.
3KCHepI/IMCHTaJH)HI)IC JAaHHBIC, MOJYUYCHHLIC YYAalIUMHUCA IIPU BBINIOJIHCHUHN KOJWMYCCTBCHHBIX
OIIBITOB, IMO3BOJIAIOT YHAIIUMCA CaMOCTOATCIIBHO JACJIaTh BbIBObI, BBIABJIATE 3aKOHOMEPHOCTH.

[Toaxonpl, 3a10KEHHBIE B COAEPKaHKUE MPOTrpaMMbl Kypca, CO3/1al0T HEOOXOIUMBIE YCIOBUS IS
CHUCTEMHOIO YCBOEHMsI y4YalllUMHCS OCHOB HayKH, s OOecleyeHHs pa3BHUBAIOILIETO H
BOCITUTBIBAIOIIETO BO3JICHCTBUS 00yUEHHsI HA TUYHOCTH Y4aIlerocs.

@dopmupyemble 3HAHHUS JIOJDKHBI CTaTh OCHOBOM CHCTEMBbl YOEXICHHH IIKOJIbHHKA,
LEHTPAIBbHBIM SIIPOM €r0 HAYYHOTO MHUPOBO33PEHHUS.

Ilnanupyemble pe3yJbTaThl OCBOCHHS YdeOHOTO mpeameTa «bruomgorus»

Jluunocmmuule pezynromamot

Obyuarowuiicss NOIY4YUm 803MONCHOCMb OISl hopMUposanus credyiowux tuuHocmusvix YVJI[:
* OIIpe/IeNIeHNe MOTUBAIIMM U3Y4EHHUs yueOHOTo MaTepuana;

* OIICHMBAaHUE YCBAMBAEMOTO y4eOHOTO MaTepuaya, UCXOJAS M3 COIMHAIBHBIX M JIMYHOCTHBIX
IIEHHOCTEH;

¢ IIOBBINICHHUE CBOCTO 06p830BaTeJ'IBHOFO YPOBHA U YPOBHSA 'OTOBHOCTHU K U3YYCHHWIO OCHOBHBIX
HCTOPUYCCKUX CO6I)ITPII>1, CBA3aHHBIX C pa3BUTUEM OHOJIOTUH U 06H_ICCTBa;

* 3HAHHUC IIpaBUJI IOBCACHNUA B HPGSBBIqaﬁHBIX CUTyalluAX;
¢* OCHHNBAHUC COHH&HBHOﬁ 3HAYUMOCTHU HpO(l)GCCHfI, CBA3aHHBIX C 6I/IOJ'IOFI/ICI71;

¢ BJIAaACHUC IIpaBHJIaMHU 0e3011aCHOro 06paH_[CHI/I$I C XUMHUYCCKMMH BCIICCTBAMHM H
O60pyI[OBaHI/ICM, IMPOABJICHUC 9KOJIOTUYECKOM KYJIbTYPBI.

Memanpeomemmoie pe3yibmamnovl
Pecynamuenvie

¢ HCJICIIOJIaraHrue, BKIIIO4asa IMOCTaHOBKY HOBBIX ueneﬁ, npeo6pa30BaHHe HpaKTquCKOﬁ 3aaa4u B
IO3HABATCIIbHYIO, CaMOCTOSTEIbHBIN aHaIN3 YCJIOBI/Iﬁ JOCTHIXKCHHA IICJIM Ha OCHOBC yqéTa
BBIJICJICHHBIX YUHUTCJIEM OPUCHTHUPOB JIENCTBHS B HOBOM y‘{e6HOM MaTepHraJic,

¢ INTAaHUPOBAHUC MMYTU NOCTHUIKCHUSA ueneﬁ;

* YCTaHaBJECHHE LEJIEBBIX MPUOPUTETOB, BBHIJCICHHE AJbTEPHATUBHBIX CIIOCOOOB TOCTHXKEHHS
s ¥ BBIOOP Hanbosiee 3¢ peKTUBHOIO Crocooa;



* YMEHHE CaMOCTOATEIbHO KOHTPOJIMPOBATh CBOE BPEMSI U YIIPABIISITh UM;

* YMEHHUE MPUHUMATH PEHICHUS B POOIEMHON CUTYaIlUH;

* IOCTAHOBKA Y4EOHBIX 3a/1a4, COCTABJICHHE TUIaHA U TIOCJIE0BATEIbHOCTH JICHCTBHIA;
* opranu3zaius pabouero MecTa Mpy BbIIIOJHEHUHU SKCIIEPUMEHTA;

* POrHO3UPOBAHHME PE3YJILTATOB OOYUYCHHS, OICHHBAHHE YCBOCHHOTO MaTephalia, OICHKA
KayecTBa M YPOBHS MOJYYEHHBIX 3HAHWM, KOpPpeKUMsl IUIaHa U crnocoba JeicTBus mpu
HE00X0IUMOCTH.

To3nasamenvnbie
* MIOMCK U BBIJIEJICHUE UH(OPMAIUH;

* aHaJIM3 yCJIOBUI M TpeOOBaHUN 3aqaud, BbIOOp, COMOCTaBJI€HHWE M OOOCHOBaHUE CIOCO0a
peleHus 3a1a4uu;

* BbIOOp Haunbosee 3PPEeKTUBHBIX CIIOCOOOB pEIIeHUs 33JaYd B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUH;

* BBIJIBMKEHHE U 000CHOBaHKE TUIIOTE3bI, BEIOOD criocola e€ MpoBepKH;

* CAMOCTOSITEIIFHOE CO3JIaHHE AJITOPUTMA JESTEIBHOCTH TPU PEIICHUH MPOOIeM TBOPYECKOTO U
MTOWCKOBOTO XapakTepa;

* YMEHUS XapaKTePH30BaTh BEIIECTBA IO COCTABY, CTPOCHHUIO U CBOMCTBAM;

* OIMCHIBAHWE CBOMWCTB: TBEPIBIX, JKUIKHX, Ta3000pa3HbIX BEIIECTB, BBIJCICHUE WX
CYIIIECTBEHHBIX TPU3HAKOB;

® I/I306pa}KeHI/IC coCTraBa HpOCTGﬁIHHX B€IICCTB C IIOMOIIBIO XUMHWUYCCKHUX (bopMyn U CYHIHOCTH
XUMHYCCKHUX peaKHI/Iﬁ C IIOMOIIIBO XUMHUYCCKUX ypaBHeHHﬁ;

¢ IIPOBCIACHHC Ha6J'IIOI[CHHI>i, OIIMCAaHUEC IIPHU3HAKOB U YCJIOBHI;'I TCUYCHHUA OIIbITa, BBINIOJIHCHUC
OKCIICpUMCHTA, BbIBOJIbI HA OCHOBC aHaJIKM3a Ha6J'IIOI[eHPIfI 3a SKCIICPUMCHTOM, PCUICHHC 3a1a4,
IIOJIYYCHHC OMOJIOrMYECKOM I/IH(I)OpMaI_II/II/I U3 pa3JIMYHbIX HCTOYHHUKOB,

¢ YMCHHC OPTaHNU30BbIBATH UCCICAOBAHNEC C LCJIBIO ITIPOBEPKU T'UIIOTE3;
* YMCHHC J€JIaTh YMO3aKJIHOUYCHU A (I/IHHYKTI/IBHOG H 110 aHaJIOFI/II/I) " BBIBOJHBI,

* YMCHHUC 00BEKTHBHO OLICHUBATh I/IH(I)OpMaI_H/IIO O BCIICCTBAX H OMOJIOTUYECKUX nmponeccax,
KPUTHYCCKHU OTHOCUTBHCA K HCCB,I[OHay‘lHOﬁ I/IH(I)OpMaI_[I/II/I.

KOMMyHMKdmuBHble

* MOJHOE U TOYHOE BBIPAKEHHE CBOMX MBICIIEH B COOTBETCTBUU C 33JladaMU U YCJIOBUSMHU
KOMMYHHKAIIHH;

¢ aJICKBATHOC HCIIOJIb30BAHHUEC PCUCBBIX CPCACTB I Y4YaCTHA B AUCKYCCUU U aApTryMCHTAlHUU
CBoOEi no3uuuu, yMCHHUC MNPCACTABIATL KOHKPETHOC COJACpPKAaHHUEC C COO6IJ_ICHI/ICM €ro B



MUCHbMEHHOM M YCTHO# (opme, ompenereHrne cnocoOOB B3aUMOJCHCTBUSA, COTPYIHHUYECTBO B
moucke u cbope nHpopMaIuy;

* ompezeneHue croco0OB B3aMMOJICHCTBHS, COTPYIHUYECTBO B IOUCKE M cOOpe MH(pOpMAaIHY,
yJacTue B JHUAJIOTe, IJIAHUPOBAaHHE OOIIMX CIIOCOOOB palOTHI, MPOSBICHHE YBAXKHUTEIBHOIO
OTHOIIEHHUS K JIPYTUM Y4alIUMCS;

° OITMCAaHUC COACpIKaHNA BBITIOJITHACMBIX HCﬁCTBHﬁ C O EJIbIO OPHUCHTHPOBKU B
Hp@[[MGTHOHp&KTH‘-ICCKOfI JACATCIIBHOCTH,

* YMEHHUSI YUYUTHIBATh pa3Hble MHEHHUS U CTPEMHUTHCS K KOOPAMHAIMM PA3IUYHBIX MO3MUIMHI B
COTPYJHUYECTBE;

* (hopMynHpoBaTh COOCTBEHHOE MHEHHE U MO3UIUI0, apIYMEHTUPOBATh U KOOPAUHUPOBATH €€ C
MO3ULUSAMU MApTHEPOB B COTPYAHUYECTBE INpPHU BBHIPAOOTKE OOIIEro pelieHUs B COBMECTHOM
NEeSATENBHOCTH;

* OCYIIECTBIATh B3aWMHBI KOHTPOJIb W OKa3blBaTb B COTPYJHHUYECTBE HEOOXOIUMYIO
B3aMMOTIOMOIIIb;

* IUJIAaHUPOBATh OOIIME CHOCOObI PabOThI; OCYHIECTBISITH KOHTPOJb, KOPPEKIHIO, OLEHKY
NnercTBUM mapTHEpPaA, yMETh YOK1aTh;

* HCIOJIb30BaTh aJIEKBATHBIE SI3BIKOBBIE CPENCTBA JIi OTOOPa)KEHUS CBOMX YYBCTB, MBICIIEH,
MOTHBOB M TOTpeOHOCTEH; oToOpaxaTh B peud (omucaHue, OOBSCHEHHE) COJep)KaHue
COBEpIIIAEMBIX ACHCTBUN, KaKk B (hOopMEe TPOMKOW CONMAIU3MPOBAHHOW peuH, TaKk U B (opme
BHYTPEHHEH peun;

* pa3BUBaTh KOMMYHHUKATHBHYIO KOMIIETEHIIMIO, MCIOJb3ys CPEACTBA YCTHON W MHUCHhMEHHOM
KOMMYHHMKAIlMM TMpH paboTe ¢ TEeKCTaMH Y4YeOHHMKA U JIONOJHHUTEIBHON JUTEpaTypoi,
CIpPaBOYHBIMU TaOJIUI[AMH, MPOSIBIATH T'OTOBHOCTh K YBA)KEHUIO WHOM TOUKH 3pEHUS IPHU
00CY>KJICHUH PE3yJIbTaTOB BBINOJIHEHHON paOOTHL.

Ilpeomemnoie pe3yromamut

1) dopmMupoBaHre IEHHOCTHOTO OTHOILIEHUS K >KUBOW MPUPOE, K COOCTBEHHOMY OpraHU3MY;
MOHUMAaHHE POJIM OUOJOTUU B POPMHUPOBAHUU COBPEMEHHOW €CTeCTBEHHOHAYYHON KapTHUHBI
MUpa;

2) YMCHUC NPHUMCHATH CUCTEMY OMOJIOTUYECKUX 3HAHMIA: PacCKpbIBaTb CYHIHOCTH JKUBOTO,
Ha3bIBATHL OTIHWYHA JKHUBOI'O OT HCKHUBOIO, TMEPCHUCIIATL OCHOBHBIC 3aKOHOMCPHOCTH
OopraHu3anuu, (1)YHKLII/IOHI/IpOBaHI/I$I O6LCKTOB, HBHeHHﬁ, IIpoIeCcCoB JKMBOM npupoabl,
9BOJIIOMUOHHOT'O0 pPAa3BUTHA OPraHUYCCKOTrO MHpa B €ro C€IUHCTBE C HEXHUBOU HpHpO,I[OfI;
C(I)OpMI/IpOBaHHOCTB HpeI[CTaBJ'ICHI/Iﬁ ) COBpeMeHHOﬁ TCOPHU DSBBOJIIOOUHU W OCHOBHBIX
CBHUACTCIILCTBAX 3BOJIFOITUH,

3) BJaJICHHE OCHOBAaMH IOHATUHHOIO arrapara 1 Hay4HOI'O s3bIKa OHOJIOTUH: UCIIOJIb30BaHUE
HU3YUCHHBIX TCPMHUHOB, HOHHTHﬁ, TeOpHﬁ, 3aKOHOB H 3aKOHOMCpHOCTCﬁ JJIsL 0OBsICHEHUS
Ha6J1IO,Z[aeMLIX OMOJIOTHYECKUX O6’beKTOB, SIBIICHUM U IMpOLECCOB;



4) moHMMaHUE CIIOCOOOB MOJMYYECHUsI OMOJOTMYECKMX 3HAHUH; HAJMYUE OIbITa WCIOJIH30BAHUS
METOJIOB OMOJIOTUH C IEJbI0 H3YYCHHsS JKUBBIX OOBEKTOB, OMOJIOTHYECKUX SIBJICHUH U
MPOIIECCOB: HAOIIOJCHNE, ONHMCAHUE, MPOBEACHHE HECIOXKHBIX OHOJOTMYECKHX OIBITOB U
HKCIIEPUMEHTOB, B TOM YHCJIE€ C HCIOJb30BAaHHMEM AaHAJIOTOBBIX M HU(POBBIX NPUOOPOB H
MHCTPYMEHTOB;

5) yMeHue XapaKTepu30BaTh OCHOBHBIE IPYIIIbl OPIrAHU3MOB B CUCTEME OPraHMUYECKOTO Mupa (B
TOM 4YHCJIE€ BHPYCHl, OaKTEpUH, pACTCHHUs, TPUObI, JKUBOTHBIE): CTPOCHHE, MPOIECCHI
KU3HEACATEIBHOCTH, UX IIPOUCX0XKACHNUE, 3HAUCHHUE B IIPUPOJIE U KU3HU YEIIOBEKA;

6) yMmeHue OOBACHATH IIOJIO)KEHUE 4YEJIOBEKa B CUCTEME OpPraHM4YeCKOro MHUpa, €ro
MIPOUCXOXKICHHUE, CXOJICTBA M OTIMYMS YeJIOBEKa OT JKUBOTHBIX, XapaKTEpPU30BaThb CTPOEHUE U
IIPOLIECCH] JKU3HENEATEIBHOCTH OPraHM3Ma 4eJlOBEKa, €ro MPUCHOCOOIEHHOCTh K pa3IMYHbIM
9KOJIOTMYECKUM (pakTopam;

7) YMCHHUE ONUCBIBATL KIICTKHM, TKAaHU, OpraHbl, CHUCTEMbBlI OPraHOB W XapaKTCPU30BaATb
Ba)KHEHIIEe OMOJIOTHYECKHE IMPONIECChl B OpraHru3Max paCTeHI/II\/'I, KUBOTHBIX MU YCJIOBCKA,

8) copMHUPOBAHHOCTH MPEACTABICHUN O B3aUMOCBSI3HM HACJIEIOBAHHS MOTOMCTBOM IMPHU3HAKOB
OT POAUTENHCKUX (OPM C OpraHU3alMe KIETKH, HaJUYHUEM B HEW XpPOMOCOM KaK HOCHTEJICH
HacJeACTBEHHON MH(OpMAaIu, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HACJIEI0OBAHUS IPU3HAKOB;

9) chopMuUPOBAHHOCTH TIPEACTABICHHU 00 OCHOBHBIX (paKTOpaX OKPYXKAIOMIEH CPENbl, UX POJIH
B KH3HENIEATSIHLHOCTH 1 IBOJIIOIMHA OPTaHU3MOB; MIPECTaBICHHE 00 aHTPOIIOTEHHOM (aKTopeE;

10) chopMHUpOBaHHOCTH TPEACTABICHUN 00 3KOCHCTEMaxX M 3HAUYEHWH OMOpa3zHOOOpasus; O
rJI00ANBHBIX JKOJOTHYECKUX MpoOJieMax, CTOSIIUX Mepe] YeIOBEYeCTBOM M crocobax ux
MIPEOJI0JICHUS;

11) ymeHue pemars ydyeOHbIE 3a/la4d OMOJOTHYECKOrO COAEpIKAHMS, B TOM YHCJE BBISBIIATH
MIPUYMHHO-CIICICTBEHHbIE CBSI3U, IPOBOJUTH pacuéThl, JeNaTh BBIBOJAbI HAa OCHOBAHHUHU
MOJIy4YE€HHBIX PE3YyJIbTaTOB;

12) yMmeHue cozgaBaTh UM IPHUMEHSTH CIOBECHbIE U Tpaduyeckue MoJenu s OOBbsSCHEHUS
CTPOEHUS KUBBIX CUCTEM, SIBJICHUN U MPOILIECCOB KUBOU MIPUPOJIBL;

13) moHumaHue BKJIa/la POCCUICKUX U 3apYOEKHBIX YUEHBIX B pa3BUTHE OMOJIOTMUECKUX HAYK;

14) BmageHue HaBblkamMH paboThl ¢ uHpOpMalMeil  OMOJIOTHMYECKOTO  COJECpKaHUS,
MIpeJICTaBJICHHOW B pa3HOi ¢opMe (B BUAE TEKCTa, TAONMYHBIX JAHHBIX, CXeM, TpaduKoB,
auarpammMm, Mojenei, u300pakeHui), KPUTHYECKOTo aHaiu3a HWHPOPMALUU U  OLEHKU
€€ JIOCTOBEPHOCTH;

15) ymeHue muiaHupoBaTh MOJ PyKOBOACTBOM HACTaBHUKA U MPOBOJUTH y4eOHOE HCCIeI0BaHNE
WINA MPOEKTHYI paboTy B 00jacTh OMOJNIOTHMH; C Y4€TOM HaMEUeHHOH Iienu (opMyJInpoBaTh
npobiemMy, TUIOTe3y, CTaBUTh 3a/auyM, BHIOMpATh aJEKBATHBIE METOJbl IS UX pPEUIeHHS,
(GbopMynHUpoBaTh BBIBOBI; MYOIMYHO MPEJICTABIATH MOJTydeHHbIE Pe3ybTaThl;

16) YMCHUC UHTCTPUPOBATH OHOJIOTMYECKHUE 3HAHUS CO 3HAHUSIMU Apyrux y‘-IC6HBIX IpeaAMCTOB;



17) chopMupoBaHHOCTH OCHOB 3KOJOTMYECKOW TI'PAaMOTHOCTH: OCO3HAHHE HEOOXOAMMOCTU
JNCUCTBHH MO COXPAaHEHUIO OMOPA3HOOOpa3Hs U OXpaHe MPUPOIHBIX IKOCUCTEM, COXPAHECHUIO U
YKPETJICHHUIO 3/I0POBbS YEJIOBEKA; YMEHUE BBIOUPATH IIEJIEBBIC YCTAHOBKHA B CBOUX JCUCTBHSIX H
MOCTYIKaX 10 OTHOIICHUIO K KUBOUW MPUPOJE, CBOEMY 3JJ0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

18) ymeHHe MCHOJIb30BaTh MPUOOPETCHHBIC 3HAHMUSI M HABBIKK JJIsI 3I0POBOTO 00pasa >KHU3HH,
cOaaHCHPOBAHHOTO TUTAHUS W (PU3MYECKOW AKTHBHOCTH; HENPHATHEC BPEIHBIX MPUBBIUCK U
3aBUCUMOCTEH; YMEHHUE MPOTUBOJCUCTBOBATh JDKCHAYYHBIM MAHUMNYJISAIUAM B 001acTu

3JI0POBBSI;

19) oBnageHue nmpueMaMy OKa3aHMsI MEPBOM MOMOIIM YEJIOBEKY, BbIPAILMBAHUS KYIbTYPHBIX
pacTeHui 1 yX0/a 3a JOMAIIHUMH )KUBOTHBIMHU.



TemaTu4yeckoe IIIAHUPOBAHUE

S kiace
Ne i/ \ Tema Oo0opynoBanue
1. Buosorusi — Hayka o :xkuBoM mupe (8 1)
1 MeTo 16l H3y4YeHHSI )KUBBIX OPraHU3MOB
2 Habmonenue
3 W3mepenne
4 OKCIIEpUMEHT
5 JlabopaTtopHnas pabota Ne 1 «M3ydyeHue ycrpoiicTra Mukpockor
YBEJIMYUTEIIBHBIX TPHOOPOB)» CBETOBOW,
udposoit
6 Knero4ynoe ctpoeHne opranu3MoB.
7 JlabopaTtopnast pabota Ne 2 «3HAaKOMCTBO C KJIETKaMHu Mukpockor
pacTeHuin» CBETOBOM,
nrdposoit
8 Oco0eHHOCTH XHMHYECKOTO COCTaBa )KMBBIX OPraHU3MOB:
HEOpPraHMYECKHUEe U OPraHMYECKUE BEIIECTBA, X POJIH B
OpraHusMe
2. MHoroo0pa3ue :kuBbIX opranuzmosn (11 1)
9 Bakrepun.
10 MHuoroo6pa3ue 6akrepuit
11 [Tonsatue 06 aBTOoTpohax u rereporpodax, MpoKapruoTax u
JyKapuoTax
12 Pacrenus
13 MHuoroo06pa3ue pacTeHHil.
14 3HaueHne pacTeHHI B IPUPOJE U )KU3HU YeTIOBEKa
15 KuBoTHble€.
16 CtpoeHue )KMBOTHBIX.
17 Mmuoroo0pasue >KUBOTHBIX, UX POJIb B IPUPOJIE U KUZHU
YeJl0BeKa
18 JlabopaTtopnas padota Ne 3 «HaGmronenue 3a nepeapmxenueM | Jlaboparopust mo
KUBOTHBIX)» ouonoruu
19 MHuoroo6pa3ue rpudoB, UX POJIb B IPUPO/JIE U )KU3HU YCIIOBEKA.
3. ’Ku3nb oprann3moB Ha miadere 3emJs (7 4)
20 DKoJoru4eckue (pakTopsl Cpepl.
21 DakTOPbl HEKUBON TTPUPOIBI
22 DaKTOPBI KUBOU ITPUPO/IBI
23 AHTpONOTEeHHBIN (aKTOP
24 YcnoBusi, BAUSIONINE HA )KHU3Hb OPraHU3MOB B MPUPOJIE.
25 DKOJOTUYECKHE KPU3HCHI B HICTOPUH YEIIOBEUYECTBA
26 OxpaHa OKpyKarolen cpeasl
4. JlabopaTopHblii NpakTHKYM «YenoBek Ha muiaHere 3emus» (8 1)
27 buonornueckuit 3KkCIEpUMEHT Jlaboparopust o
Ouosioruu
28 buonoruueckuit 3kCIEpUMEHT Jlaboparopust mo
Ouosioruu
29 buonoruueckuit 3kCepUMEHT Jlaboparopust mo
Ouosioruu




30

buosornueckuit 3KCIEPUMEHT

JlaGopatopus no

ounosorun
31 buonornueckuii 3KCIEPUMEHT Jlaboparopust o
ounosorun
32 buonoruueckuit s5KkCiepuMeHT JlaGoparopust o
ounosorun
33 buonoruueckuii skcriepuMeHT Jlaboparopust no
ounosorun
34 buonoruueckuit s5KkCiepuMeHT JlaGoparopust o
onosorun
6 k1acc
Ne n/m | Tema Oo6opynoBanue
1. Hayka o pacrenusix — 6oranuka (4 4)
1 Knerounoe cTpoeHue pacTeHUM.
2 KieTka kak OCHOBHAs CTPYKTYPHASI SIMHUIIA PACTCHHSI.
3 Tkanu pactenunil. [lonsitue o TkaHu
4 Pacrenne kak 1eTOCTHBIN )KUBOW OPTraHU3M, COCTOSIIIMN U3
KJIETOK U TKaHeM.
2. Opransbl pacrenuii (8 u)
5 Cems, ero CTpoeHHe U 3HaYCHHE
6 JlabopaTtopnast pabota Ne 1 «Ctpoenue cemenu (acoam» Mukpockor
nudpoBoi,
MUKpOTpenapaThbl
7 VYcnoBus mpopacTaHus CeMsH
8 3amacHble MUTATEIbHBIE BEIIECTBA CEMEHH.
9 Kopens, ero ctpoenue u 3HaueHUe
10 JlaGopaTtopnas padora Ne 2 «CtpoeHHEe KOPHS IPOPOCTKAY Mukpockor
nndpoBoi,
MUKpOTpenaparThbl
11 Jluct, ero cTpoeHue U 3HaYCHUE
12 JlaGopaTtopHas pabota Ne 4 «BHelHee cTpoeHHE KOPHEBHIIIA, Mukpockor
KITyOHs1, TYKOBHIIBI» U poBoOH,
MUKpOTpenapaThbl
3. OcHOBHBIE IPOLECCHI KU3HEAEATEIbHOCTH pacTeHul (6 1)
13 MuHepanbHOE MUTaHUE PACTCHHUM
14 Bona xak HeoOxo1uMoe ycI0BUE MHHEPATHHOTO (TIOYBEHHOTO)
MUTaHUS.
15 BozaymHoe nuranue pacteHui — (GOTOCUHTES
16 Ponb apixaHust B dKU3HU pACTEHUN.
17 B3aumocBs3b mpo1eccoB IbIXaHUs U OTOCHHTE3a
18 OOMeH BelecTB Kak BaXKHBIN MPU3HAK KU3HU
4. MHoroo0pa3ue u pa3BUTHE PaCTUTEIbHOr0 Mupa (10 1)
19 Bonopocnu, ux MHOrooOpasue B pupoie
20 CrpoeHue u pa3sMHOXKEHHE BOJOPOCIEN.
21 Otnensl: 3enénsle, Kpacusie, bypsie Bogopocinu.




22

Otnen MoXoBUIHBIE

23 JlaboparopHas pabota Ne 6 «/3yueHre BHEIIHETO CTPOCHUS Muxkpockor
MOXOBU/HBIX PACTCHUI» (poBoii,
MUKpOIpenapaTsl
24 3HaueHue MXOB B IIPUPOJIE U KU3HU YEJIOBEKA.
25 Otnen N'onocemennbie
26 OTnen moKphITOCEMEHHBIE
27 Knacc ogHOm01bHBIE
28 Krnacc nBynonpHBIC
5. Ilpupoausbie coodmecTBa (6 4)
29 buonoruueckuit s5KkCiepuMeHT JlaGopartopust o
ounosorun
30 buonoruueckuii skcriepuMeHT Jlaboparopust o
ounosorun
31 buonorudeckuit sKkCiepuMeHT JlaGoparopust o
onosorun
32 buonoruaeckuit S5KCiepuMEHT JlaGoparopust o
onosorun
33 buonoruueckuii skcriepuMeHT Jlaboparopust no
orosorun
34 buonoruueckuii skcriepuMeHT Jlaboparopust no
ouooruu
7 kaacc
Nen/mm ‘ Tema OobopynoBanue
1. O6uue cBeeHnsi 0 MUPe KUBOTHBIX (3 1)
1 apcTBO KUBOTHBIE
2 OTnuuuTenbHbIE 0COOEHHOCTH )KMBOTHOTO OPraHu3Ma OT
PacCTUTENBHOTO
3 MHoroo6pa3ue >KMBOTHBIX
2. CTpoeHmue TeJia ;KUBOTHBIX (2 1)
4 CXOJCTBO ¥ pa3inyus CTPOCHUS KUBOTHOU U paCTUTEILHOM
KIIETOK
5 Tkanu, opranbl U CUCTEMbBI OPraHOB
3. Hoamapcrro Ilpocreiimme, nin OaHokIeTOUYHbIE (4 1)
6 [Ipocreiimmue.
7 CtpoeHue U )KU3HEAEATeIbHOCTh CapKOJAOBBIX Ha IpUMEpe
amEOBI-TIpoTes.
8 Knacce Xryrukonocust . Cpena oOutanus, CTpOSHUE U
NepeBIKEHUE Ha IIpUMepe 3BIJICHBI 3€JEHOM.
9 Tun Undyzopuu. Jlaboparopnas padora Ne 1 «Ctpoenue u Muxkpockon
nepeaBrKeHue HHPY30pHHU-TY(HETbKI» U(POBOH,
MUKpPOIPENapaThl.
4. IlonuapctBo MHoOrok/1eTO4HbIE (2 4)
10 Tun KumeynononoctHsie. CTpoeHUE U )KU3HEAESITEIbHOCTD




11

I'mapa — oauHOYHBIN nOJIUI

5. Tunsi Ilnockne yepBu, Kpyrisie yepsu, Kosabuartsie yepsu (5 4)

12 [Tnockue uepsu. [Inanapus
13 Kpyrnblie uepsu
14 [TapazuTndeckuii 00pa3 KU3HU TUIOCKUX U KPYTIIBIX YePBEH
15 Tun Konpuatsie uepBu. JIaboparopnas padota Ne 2 «BHemnee | Mukpockon
CTPOCHHE JIOKJEBOTO YEPBS, €ro IMepeIBUKCHHUE, U (pPOBOH,
pa3apakKuMOCTbY. MUKPOIPENapaThl.
16 JlaGopatopHas pabota Ne 3 «BHyTpeHHee cTpoeHHE
JI0XKIEBOTO YEPBS».
6. Tun MoJutrocku (4 4)
17 Cpena oOuTaHusi, BHEIIHEE CTPOCHHUE HA MpuMepe 0€33yOKH.
18 JlabopaTtopHnast pabota Ne 4 «BHemiHee cTpoeHUE paKOBUH
MPECHOBOIHBIX M MOPCKHUX MOJIITFOCKOB)
19 BproxoHorue MosuTIoCKH
20 I'onoBOHOTHE MOJUTIOCKH
7. Tun Ynenucronorue (7 4)
21 Kiacc pakooOpa3Hbie
22 Oco0eHHOCTH CTPOSHHS peYHOTOpaKa
23 Kiacc maykooOpasHbie
24 MHuoroo6pa3ue naykooOpa3HbIX
25 Kiacc Hacekomprie. JIabopaTopnast pabota Ne 5 «Bremnee ['epGapHbIii
CTPOCHHE HACEKOMOT0) MaTepuan —
CTpOCHHE
HACEKOMOTO
26 MHuoroo0pa3ue HaCeKOMBIX. THITBI Pa3BUTHSI HACEKOMBIX
27 3HaYeHUE YWICHUCTOHOTUX B )KM3HU YEJIOBEKA
. Tun Xopnosbie. becuepennsie. Haakiace PoiobI (6 4)
28 Hanxitacc PrIObL.
29 Oco0eHHOCTH BHEUIHETO CTPOCHUS, CBSI3aHHbIE C OOUTAaHUEM B
BOJIC.
30 JlaboparopHas pabota Ne 6 «BHemiHee cTpoeHHe U Bnaxubie
0COOCHHOCTH MEPEIBUKCHUS PHIOBD» npenapatbl «PbIObI»
31 Buytpennee crpoenue psid
32 Jlaboparopnas pabota Ne 7 «BHyTpeHHEe CTpOEHHUE PHIObI»
33 3HayeHue poI0 B )KU3HU YeIOBEKa
9. Knnacc 3emHoBoaHbIe, HiIH AMuodun (4 1)
34 Msoroo6pasue ampuoduit
35 CtpoeHue u 1eTeIbHOCTh BHYTPEHHUX OPraHOB 36MHOBOIHBIX
36 CXOJICTBO CTPOEHUSI BHYTPEHHUX OPTaHOB 3€MHOBOIHBIX U PBIO
37 3HavyeHue ampuOHil B IpUPOJIe U B )KU3HU YEJIOBEKA
10. Knacc Ilpecmbikaommecs, win Pentuiaun (4 1)
38 Msoroo6pasue penTuini
39 OCOOEeHHOCTH BHEIIHETO CTPOSHUS PENITHIINI




40

BuyTpeHHee CTpOeHHE U KUZHENEATEIBHOCTD

MIPECMBIKAFOIIUXCS
41 3aBUCUMOCTb I'OJJOBOIO U3HEHHOIO LIUKJIA PENTWINNA OT
TEMIIEPATYpPHBIX YCIOBUI
11. Knacc IItuusl (9 4)
42 Kiace ntuist
43 Oco0eHHOCTH BHEITHETO CTPOCHUS TITHII, CBSI3aHHBIE C Yyueno [Ituipr,
IOJIETOM ITepbs nTuLbl,
JlaboparopHas pabota Ne 8 «BHemHee CTpOSHUE MITUITHL. MUKpOIpenaparhbl
Crtpoenue nepbeB» «[leppsa nTuip
44 MHuoroo6pa3ue nTuig
45 DKOJIOTUYECKHUE IPYMIbI MTHUI]
46 OnopHo-aBUTATEIBHAS CUCTEMA TITUIT
47 W3meHeHns cTpoeHUs CKeJeTa NTULL B CBSI3U C
MIPUCTIOCOOJICHHOCTRIO K MTOJIETY
48 JlabopaTtopnas pabota Ne 9 «CtpoeHune ckenera ITHIBD Ckener romyos
49 Ce30HHBIC MUTPAIIAN TITHII
50 3HaueHWe NTHI] B IPUPOJIC U B )KU3HU YEIOBEKA
12. Knacc Muekonurarwomue, uiu 3sepu (10 4)
51 MHuoroo6pa3re MICKOMUTAIOIINX
52 OcoOEHHOCTH BHEIIHETO CTPOSHUS MJICKOUTAIOIINX
53 OcoOEHHOCTH CTPOCHHS OTIOPHO-/IBUTaTEILHON CUCTEMBI
54 JlabopaTtopnas padora Ne 10 «CtpoeHue ckemnera Bnaxxubie
MJICKOTIUTAIOIIUX) npenaparsl
«Kponnky», ckener
MJIEKOTIUTAIOIIETO
55 YpoBeHb OpraHU3aui HEPBHOI CHUCTEMBI [0 CPABHEHUIO C
JPYTUMHU [TO3BOHOYHBIMH.
56 XapakTepHble YepThl CTPOCHHUS MTUIIEBAPUTEIHHON CHCTEMBI
KOIIBITHBIX U TPHI3YHOB.
57 OTpsiibl MIIEKOTTUTAIOIIUX
58 OTpsiibl MIIEKOTTUTAIOIIUX
59 OTpsiibl MIIEKOTTUTAIOIIUX
60 OTpsiibl MIIEKOTTUTAIOIIUX
13. Pa3Burtue ;kuBOTHOr0 Mupa Ha 3emJe (3 1)
61 Pa3BuTHE 9BOIOIMOHHBIX IPECTABICHUN B OMOJIOTHI
62 Bo3HHKHOBEHHE U Pa3BUTHE KUZHU
63 DBOIOIMS )KUBOTHBIX. Baxkueiime apoMopdo3sl
14. IIpoexkTHast AeATEJBHOCTD (7 1)
64 [IpoekTHas nesaTenbHOCTh
65 IIpoexTHast 1eATENBHOCTh
66 IIpoexTHast 1eATENBHOCTh
67 IIpoexTHast 1eATENBHOCTD
68 IIpoexTHast 1eATENBHOCTD




69

[IpoekTHas neaTenbHOCTh

70 [IpoekTHas esaTeTbHOCTh
8 kiacc
Neni/m Tema O6opynoBanue
1. BBenenue (2u)
1 YenmoBek — CymecTBo OMOCONHUATIBHOS
2 Opranu3M 4elioBeKa- eIMHOE 1EI0e
2. Opranusm yesoseka. Oouuii 0630p (5 u)
3 Knerka: ctpoeHme, XMMHUYECKUI COCTAB U JKU3HEICATEIIEHOCTD
4 Crtpoenue opranuszMa 4ejaoBeKa: KJICTKH, TKAaHU, OPTaHbl,
CHCTEMBI OPTaHOB.
5 MeToap! H3y4eHHs )KUBBIX OPraHU3MOB: HaOIIOICHNE,
W3MEpEHHUE, SKCIIEPUMEHT.
6 JlabopaTtopnast pabota Ne 1 «JleiicTBue pepmenTta karanassl Ha | JlabopaTopust o
MIEPOKCHU/T BOJIOPOJIA» onosoruu
7 JlabopaTtopnast pabota Ne 2 «KieTku v TKaHU TIO]T JlaGoparopust o
MHUKPOCKOTIOM) onosoruu
3. OnopHo-aBUraTeIbHas cucrema (8 u)
8 Ckener
9 CtpoeHue, cocTaB U COCIMHEHUE KOCTEM
10 JlabopaTtopnas padota Ne 3 «CtpoeHre KOCTHOM TKaHW» JlaGoparopust o
ouonoruu
11 JlaGopaTtopnas padota Ne 4 «CoctaB KOCTEI» JlaGoparopust o
ouonoruu
12 Ckerner rojioBbl ¥ TYJIOBHIIA
13 [lepBas moMoIIb IPU TPaBMax: PaCTSDKEHUH CBS30K, BBIBUXAX
CYCTaBOB, TIEpEJIOMax KOCTEH
14 Y §5511009 3
15 PabGoTa Mpig
4. KpoBb u kpoBooGpamenue (9 1)
16 BuyTpeHnHss cpena opraHusMma, 3HaueHHE €€ MOCTOSHCTBA
17 KpoBeHocHas u muMdarndeckas CUCTEMBI.
18 3HauEHUE KPOBU U €€ COCTaB
19 JIaGopatopHas pabota Ne 5 «CpaBHEHHE KPOBU YEJIOBEKA C JlaGopatopus no
KPOBBIO JISATYILIKH ouooruu
20 KpoBsiHOE naBieHME U MyIbC.
21 IIpaktuyeckas pabdora «Onpenenenne YCC, ckopoctu JlaGopatopus no

KpPOBOTOKa»

Ouosioruu
(apTepuanbHOTO




JTABJICHUS )

22 Perymsiiust paboThI cepa u CoCyIoB.
23 [IpakTtuyeckas padora: «Jloka3areiabcTBO Bpeaa
TabOaKOKYpPEHUS»
24 [IpakTuyeckas padora: «DyHKIMOHATIBHAS CEPIICUHO- [udposas
cocyaucTas mpooa» nabopaTopHst 1Mo
¢busmnosorNN
(matyuk UCC n
apTepUaNIbHOTO
JTaBJICHMS)
5. /IpixaTejibHas cucrema (5 4)
25 Jpixanue. JlpixarenpHas cuctemMa
26 I'a3000MeH B JISTKUX U TKAHSX.
27 JlabopaTtopHnas pabota Ne 6 «CocTaB BABIXa€MOTO U Hudposas
BBIJIBIXaEMOTO BO3/IyXa» n1abopaTopHsI 1Mo
AKOJIOTHH (JaTYUK
OKHCH yIJIepoa,
KHCIIOPO/a,
BJIQ)KHOCTH)
28 JlaboparopHas padota Ne 7 «/IpIxaTebHbIC TBHKCHUS [Mupposas
Perynsiiust nbixaHust. 1abopaTopHsI 1Mo
busznoIoTNN
(maTYUK YaCTOTHI
JIBIXaHUS)
29 Bosie3nun opraHoB JbIXaHUst
6. IlnmeBapuTeabHas cucrema. (7 4)
30 [Turanwme. [Inmesapenne
31 3HaueHNe MUY U €€ COCTaB
32 [TumeBapuTensHas cucTeMa.
33 [TumeBapeHne B pOTOBOM MOJIOCTH
34 Jlaboparopnas padota Ne 8«/leficTBue (hepMEHTOB CIIOHBI Ha
Kpaxmain»
35 [TumeBapeHue B xenyaKe
36 Jlaboparopnas pabota Ne 9 «JleiicTBue epMEHTOB CIIOHBI HA
Kpaxmai, «/leiictBue (hepMEHTOB )KEIyJ0YHOTO COKa Ha
Oenku
7. O6MeH BenlecTB M YHepruu. Buramunsi (3 1)
37 Hopwms! u pexxuM nuranus.
38 PanmonanbHOE MUTaHUE.
39 [IpakTuyeckas pabora: «OnpeneneHre TPeHHPOBAaHHOCTH [Tudposas
opranmu3Ma 1o (GyHKIHOHATBHOU MTPoOe» naboparopusi 1Mo
buznonoruu

(TaTYUK YaCTOTHI
neixanus, YCC,
apTepHallbHOTO




JTABJICHUS )

8. Ko:xka. (4 u)

40 CrpoeHue Koxu
41 Ponb xoxu B TEpMOpeErymsauuu
42 3akanuBaHHe.
43 Oxa3aHue nepBoi MOMOIIH NPU TEIJIOBOM U COJTHEYHOM
ynapax
9. HepBHas cucrema (5 4)
44 Crtpoenue HEpBHOM CHUCTEMBI
45 MHC
46 I[MHC
47 HeliporymopanibHas perymnsanus
48 BH/I uenoseka
10. Anasm3aTopsI (54)
49 Oprasbl 9yBCTB
50 CriyxoBoii aHanmzarop
o1 3pUTENBHBINA aHATU3aTOP
52 BecTuOromnsipHbIii anmapar
53 Opranbl BKyca, 000OHSHHS U OCS3aHUS
11. IloBenenue u ncuxuka (5 4)
54 Peduexcrr
55 [Tamsate
56 Buumanue
S7 Con
58 DOMOLHH , BOOOpaKEHHE, MBIIILJICHUE
12. UuauBuayajibHoe pa3BuTue opranusma (3 4)
59 Pa3MHOXkeHuE U pa3BUTHE YEIOBEKA
60 DOMOpHOHATBHOE U MTOCTIMOPHUOHATBHOE PA3BUTHE
61 bepemenHnocts . Posbr
13. YesioBek u ero 310poBbe (9 )
62 [IpoekTHas nesaTeTbHOCTh
63 [IpoekTHas 1eATeIbHOCTh
64 [IpoekTHas neATeTbHOCTh
65 [IpoekTHas nesATeTbHOCTh
66 [IpoekTHas eATeTbHOCTh
67 IIpoexTHast 1eATENBHOCTD
68 IIpoexTHast 1eATENBHOCTD
69 IIpoexTHast 1eATENBHOCTD
70 IIpoexTHast 1eATENBHOCTD
9 kiacc
Nen/m | Tema Oo6opynoBanue

1. O0uue 3aKOHOMEPHOCTH KU3HU (4 1)




XUMUYECKUH COCTAB JKUBBIX OPraHU3MOB

[Ipu3Haku KuUBOTO

Kiterounoe crpoenue ;kxuBoro.

A WIN -

Hexnerounast ¢popma KU3HH — BUPYCHI.

2.

3aK0OHOMEPHOCTH KM3HU HA KJI1eTOYHOM ypoBHe (10 4)

5 MHuoroo0pa3ue KIeToK
6 O/HOKJIETOYHBIE 1 MHOTOKJIETOYHBIE OPTraHU3MbI
7 [IpoxapuoTsI 1 3yKapUOTHI.
8 Ponb yu€HBIX B M3y4EeHUU KIICTKH.
9 JlabopaTtopnast pabota Ne 1 «MHOTOOOpa3ue KIETOK IYKapuoT. | MUKpOCKoI
CpaBHEHHUE PACTUTEIBHBIX U )KHBOTHBIX KJICTOK U (pOBOH,
MUKPOIIpENapaThl.
10 XUMHYECKHE BEIIECTBA B KIETKE
11 OpraHou bl KJIETKU U UX QYHKIUU
12 MembOpaHHbIle 1 HeMeMOpaHHbIE OPraHOU/Ibl, OTIMYUTEIIbHbBIE
OCOOEHHOCTH MX CTPOCHUS U QYHKIIUU
13 Pa3smMHOKeHMe KIIETKH U €€ JKU3HESHHBIN ITHKIT
14 JlabopaTtopnast pabota Ne 2 «PaccmarprBanue [udposoit
MUKPOTPENapaToB ¢ ACTSAIMUMUCS KIETKaMU» MUKPOCKOTI U
TOTOBBIE
MUKpOTpenapaThbl
3. 3aKOHOMEPHOCTH KU3HU HA OPraHU3MeHHOM ypoBHe (17 1)
15 bakrepun
16 MHuoroo6pa3ue 6akTepuit
17 3HadeHune OaKTepuid B MPUPOJIC U KU3HU YEIOBEKA
18 Bupycsl
19 PactutenbHbIl OpraHu3M B €ro 0COOEHHOCTH
20 CrpoeHue pacTUTENBHOTO OpraHu3Ma
21 OcoOEHHOCTH PaCTUTEIBHOM KIETKHU: TPUHAIICKHOCTH K
JyKapuoTaM, HaJu4ue KIETOYHON CTEHKH, IIIACTHI U KPYITHBIX
BaKyoJIEH.
22 MHoroo06pa3ue pacTeHH
23 Oco0OeHHOCTH TUTaHUS paCTeHHU. ABTOTPOPHOCTH
24 CriocoObl pa3MHOKEHHUSI PACTEHUI: TIOJIOBOE U OECIoIoe.
25 I'pu6bI
26 MHuoroo06pasue rpudoB
27 Crennuyeckue cBoiicTBa rpu0oB
28 MHuoroo0pa3ue u 3HaueHUE rPUOOB: TIIECHEBBIX, IIISTOYHBIX,
Mapa3suTHIECKUX
29 JImaifHUKH Kak 0cOOble CHMOMOTHYECKHE OPTaHU3MBl;
30 JKUBOTHBIN OpraHu3M U ero 0COOEHHOCTH
31 Jlenenue >KMBOTHBIX TIO CIIOcO0aM TOOBIBAaHUS THIIH:

PACTUTCIIBHOAAHBIC, XUIITHBIC, ITAPA3UTHICCKUC, TAJAJIBIITUKH,




BCCAIHBIC

4. 3aKOHOMEpPHOCTH B3aUMOOTHOIIEHUII OPraHu3MoOB U cpeabl (15 u)

32 YcnoBust Ku3HU Ha 3emIie
33 Cpenpbl )xu3HU
34 Bonmnas cpena oouranus
35 Hazemuo-BO3My1IIHAS cpea
36 [TouBenHas cpena oOUTaHUS
37 OpranuszMeHHas cpejia. apa3uThl
38 Okonorndeckue GaKTopsl
39 Okonorndeckne GaKTopbl: abMOTHIECKUN (haKTOp
40 DKkojnorudeckue (pakTopel: OMOTUYECKHI PakTop
41 AHTpOTOTeHHBIN (hakTop
42 OTHoOIIEHUE YeNIOBEKa K MPUPOJI€ B HICTOPUH YETIOBEUYECTBA.
43 [IpoGnemsl OHocepsl: UCTOLIEHUE TPUPOIHBIX PECYPCOB,
3arpsi3HeHue, COKpallleHne OHOIOrHUecKOTro pa3Hoo0pas3usl.
44 Pemenne sxonmornueckux mpobiaem 6rocdeprl: pamoHaIbHOE
WCTIOJIH30BaHUE PECYPCOB, OXpaHa MPUPOIBI, BceoOIee
HKOJIOTUYECKOE 00pa30BaHNE HACEICHUSI.
45 JlabopaTtopnast pabota Ne 6 «O1eHKa KauecTBa OKPYKaOIIEH [Hudposas
cpemb» nmabopartopusi 1o
9KOJIOTHH (AaTUYHK
BJIQKHOCTH,
YIJIEKHUCIIOTO Ta3a U
KHCIIOPO/Ia)
46 OxpaHa npupo bt
5. IIpoexTHasn nesiTeIbHOCTD (23 4)
47-70 [IpoekTHas nesaTeTbHOCTh




10.

11.

12.

13.

14.

15.

16.

17.
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