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ITosicHuTeIbHAS 3alIUCKA

[Iporpamma kypca BueypouHoii aesrensnoctd MKOY COILL Nel r. Huxuue Cepru
OOIIEMHTEIUICKTYaIbHOM HanpaBlieHHOCTH "B Ononoruu natepecHo Bee" (s oOygarommxcs 5-9
KJIACCOB) COCTaBJICHA HA OCHOBE TOJI0KEHUI 1 TpeOOBaHUIA K pe3yibTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTebHON IPOTPaMMBI, IPECTAaBICHHBIX B DeeparbHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe OCHOBHOTO 00IIero 00pa3oBaHusl, yTBEPKICHHOTO MPHKa3oM MUHHCTEpCTBA 00pa30BaHUs U
Hayku P® Ne 287 o1 31.05.2021, ¢ yuerom IIpumepHoii mporpaMMsel Bocriutanusi, OCHOBHOM
obpazosarenbHOi mporpammel MKOY COI Nel ropona Hmwxkaue Cepru 0CHOBHOTO 001IIEero
oOpa3oBanus. B cooTBeTcTBHH C

[Tonoxxenuem o padoueit mporpamme yaeOHoro npeameta, kypca MKOY COIII Nel ropona Huxuue
Cepru u opueHTHpOBaHA HA PEATTU3ALIMIO B LIEHTPE 00pa30BaHMsI €CTECTBEHHOHAYYHOU 1
TEeXHOJIOTHYEeCKOH HampaBiieHHOcTel «Touka poctay, co3ganHoro Ha 6aze MKOY COII Nel ropona
Huxnaue Cepru ¢ 1eiabio pa3BUTHS Y 00y4aronxcs €CTECTBEHHOHAYYHOM, MaTeMaTH4YeCKOH,
MH(}OPMaLlMOHHON TPAMOTHOCTH, (POPMUPOBAHUS KPUTUUECKOTO U KPEATUBHOTO MBIIIJICHUS,
COBEPIICHCTBOBAHNS HAaBbIKOB €CTECTBEHHOHAYYHON U TEXHOJOTUYECKOW HAIIPAaBJIEHHOCTH, a TAKKe
JUIS IPaKTUYECKON OTpabOTKU yueOHOTro MaTepHaia 1o yueOHbIM npeameram «Dusukay, «Xumus»,
«buonorus, «TexXHOIOTH.

Ha 6a3e uentpa «Touka pocra» obecriedrBaeTcs peanusaius 00pa3oBaTeabHbIX POrpamMm
€CTECTBEHHOHAyYHOU 1 TEXHOJOTHYECKON HAaNPaBICHHOCTEHN, pa3pab0TaHHBIX B COOTBETCTBUHU C
TpeOOBaHUSAMHU 3aKOHO/IATEILCTBA B cpepe 00pa3oBaHus U C YIETOM pekoMeHaanui deaepaabHOTO
omeparopa yueOHoro npeamera «ouomnorusy. [Iporpamma kypca BHeypouHoi aestenbHOCTH MKOY
COLMI Nel r. Hwxuue Cepru oOnienHTeIeKTyallbHON HanpaBieHHOCTH "B Gnosiorun nHTepecHo Bee"
(mns oOyyaronuxcst 5-9 Ki1accoB) MO3BOJIIET HHTETPUPOBATH PEATU3YEMBIE 3/1€Ch MOAXO0IbI, CTPYKTYPY
U CcoJIepKaHue MPH OpraHu3alud 00ydeHHUsT OHMOoJIOTHH B 5—9 Ki1accax, BRICTPOCHHOM Ha 0ase J1000To
W3 IOCTYIHBIX y4eOHO-MeToanueckux koMiuiekcoB (YMK). Mcnons3oBanne 000pynoBaHus IIEHTpa

«Touka pocTa» MO3BOJISIET CO3/1aTh YCIOBHUS:
* Ul pacIIMPEHUs COJAEPKAHUS IKOJILHOTO XMMHUYECKOTO 00pa30BaHUs;

* JUIS TIOBBIIICHUS MTO3HABATEIBHON aKTUBHOCTH O0YYaIONIUXCs B €CTECTBEHHOHAYYHOMN
obnacry;

e JUIs pa3BUTHS JTUYHOCTH peOeHKa B mpoliecce 00ydyeHus: XUMUHU, €r0 CIIOCOOHOCTEHH,
(hopMHUpOBaHUS U YIOBIETBOPEHHUSI COIIMAILHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTENH;

*AJIs1 pa6OTBI C O,I[apéHHI)IMI/I IIKOJIbHUKAMH, OPraHru3allui UX pa3sBUTHA B PA3JIMIHBIX o01acTax
O6paSOBaTCHLHOﬁ, TBOp‘ICCKOﬁ JCATCIIBHOCTH.

[Tpumenss mudpoBsie 1a00PATOPUN HA YPOKAX XUMUU, YUAITUECS CMOTYT BBIIIOJHUTH MHOXKECTBO
mabopaTopHBIX pabOT U KCIIEPUMEHTOB I10 MPOTPaAMME OCHOBHOM IIKOJIBI.
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MnaHupyeMble pe3ynbTaThl 00yUyeHUs no Kypcy «buonormsa. 5—9 knaces.

MpeaMeTHble pe3ynbTaTbl

1)

2)

3)

4)

5)

6)

7)

8)

9)

(hopMMpoBaHMe LIEHHOCTHOIO OTHOLLEHUS K XXMBOW Npupoge, K COBCTBEHHOMY OpraHu3my;
MOHMMaHWe ponn 6uonoruy B (POPMMPOBAHNN COBPEMEHHON eCTeCTBEHHOHAYUYHOW KapTUHbI
MUpa,;

YMEHVE NPUMEHATb CUCTEMY OMONOTMYECKMX 3HaHWIA: PacKpbiBaTb CYLIHOCTb >KMBOTO,
Ha3blBaTb OT/NYMA XKMBOFO OT HEXMBOrO, MEPEUUC/IATL OCHOBHblE 3aKOHOMEPHOCTU Op-
raHu3aumy, (YHKUMOHMPOBAHUA OOBEKTOB, SBMIEHWIA, MPOLECCOB >KMBOW MpUpOfbl, 3BO-
NIOUMOHHOIO pPa3BUTUA OpPraHUYeckoro Mupa B €ro eAuMHCTBE C HEXWBOW NpUpoLoN;
ChOpMMPOBAHHOCTb MpPeACTaBNeHUA o COBPEMEHHOW TeopuM 3BOMKOLUM W OCHOBHbIX
CBUETENbCTBAX 3BOJIOLUN;

BNafieHne OCHOBaMM MOHATWIAHOTO annapata M HayyHOro fsblka 6MONOTMKU: MCNOMb30BaHMe
M3YyYeHHbIX TEPMWHOB, MOHATWIA, TEOPWiA, 3aKOHOB ¥ 3aKOHOMEpPHOCTeW ANns 06bACHEHUS
Hab61H0AaEMbIX 6UOTOMMUYECKUX 0OBEKTOB, SIBMEHWIA 1 NPOLIECCOB;

MOHMMaHVe CrnocoboB MNOMyYeHUs GUOMOTMYECKUX 3HAHWIA; HasMyMe OnMbiTa MCMOo/b30BaHUA
METOL0B O6GMONOTUM ¢ LEMbI0 W3YYEHWUS| JKMBbIX OOBLEKTOB, OWOMOTMYECKUX ABMEHWA ¢
npoLeccoB: HabntofeHVe, OnucaHue, MNPOBEAEHNE HECNIOXHbIX 6MOMOrMYecKUX OMbITOB U
9KCMEPUMEHTOB, B TOM YuC/e C WCMOMb30BaHWEM aHa/IOroBbIX W LM(POBLIX MPUOOPOB U
WHCTPYMEHTOB;

YMeHVe XapakTeprn3oBaTb OCHOBHbIE rPynmbl OPraHM3MOoB B CUCTEME OPraHUYeckoro Mupa (B Tom
yKcne BUPYCbl, BakTepUN, PacTeHUs, rpnbbl, XNUBOTHBIE): CTPOEHWE, MPOLLECCHI XKU3HEAEATENILHOCTH,
X NPOUCXOXAEHVE, 3HAYEHWE B MPUPOAE 1 XN3HN YeTIOBEKa;

YMeHMe OOBACHATL MOMIOXKEHMe YeNoBeKa B CUCTEMe OpPraHUMYeckoro mMupa, ero npowuc-
XOX[EHWNE, CXOACTBA W OT/IMUMA YeNOBEKa OT >KMBOTHbIX, XapaKTepu3oBaTb CTPOEHWE W
NpoLecchl XN3HeAeATeIbHOCTY OpraH1u3ma YesnoBeka, ero NpMcnocob1eHHOCTb K pas-/InyHbIM
3KOJIOrMYeCKNM (hakTopam;

YMEHME OMUCbIBaTb KNETKW, TKaHW, OpraHbl, CUCTEMbl OPraHoB W XapakTepu3oBaTb BaXHeMLUWe
B1oNnornyeckne NpoLEecchbl B OPraHn3mMax pacTeHWid, XMUBOTHBIX U YeOBeKa;

ChopMMPOBAHHOCTb NPeACTaBNeHWI 0 B3aMMOCBSA3U Hace40BaHMA MOTOMCTBOM MPU-3HaKOB OT
POAMTENbCKUX (HOPM C OpraHu3auuvert KNeTku, Hamumem B Hell XPOMOCOM Kak HOCUTENei
HacneACTBeHHOM MH(opMaLmMKn, 06 OCHOBHbIX 3aKOHOMEPHOCTAX HacneoBaHNA NPU3HAKOB;
ChopMMPOBAHHOCTb MPeACTaBNeHnii 06 OCHOBHBIX (DaKTOpax OKPYXatOLLein cpefbl, UXPOSn B
XM3HeLeAaTelbHOCTN 1 3BO/HOLMIN OPraHM3MOB; NpeacTaB/ieHre 06 aHTPOMOreH-HOM (hakTope;

10) cchopMMpoBaHHOCTL MPeACTaBNEHNA 06 3KOCUCTEMAaX W 3HayYeHUM 6GropasHoobpasnsi; o

rnoGasibHbIX 3KOOFMYECKMX Mpo6G/ieMax, CTOSLMX Meped YeoBeYECTBOM M CrnocoGax nx
NpPeoaoNieHms;



) ymeHMe peluatb y4yebHble 3aa4m 61010rMyeckoro CoAepXKaHus, B TOM YMC/E BbISB/IATL MPUYNHHO-
CNeACTBEHHbIE CBSA3W, MPOBOAUTL PacyéTbl, fenaTb BbIBOAbI Ha OCHOBaHWUWU MOJSyYeHHbIX
pe3ynbLTaToB;

12) ymeHvie co3aasaTh ¥ MPUMEHSATb CNOBECHbIE U Fpadinyeckre MoLenn Ans 06bACHEHUACTPOEHMSA
XXMBbIX CUCTEM, AB/IEHWI 1 NPOLLECCOB >XXMBOM NPUPOAbI;

13) noHUMaHue BKaa POCCUMCKMX 1 3apY6eXXHbIX YUEHBIX B Pa3BUTNE BUOTOTNYECKUX HaYK;

14) BnageHve HasblkaMu paboTbl C WH(OpMaLmeir 6MONOrMYeCcKOro cofepXaHus, npegd-
CTaB/IEHHOM B pPa3Hoii (hopMe (B BUAE TEKCTA, TabMINUHBIX AaHHBIX, CXeM, rpaduKoB, Anarpamm,
MOAENen, N306paXkeHNin), KPUTUYECKOT0 aHann3a MHoOPMaLMM U OLEHKM ee I0CTOBEPHOCTH;

15) ymeHne nnaHMpoBaTb MO PYKOBOACTBOM HACTaBHWKA v MPOBOAWUTL yyebGHOe uccrnegoBaHue Un
NPOeKTHYI0 paboTy B 06/1acTU GMONOrMKM; C YY4eTOM HaMeYeHHON uenn (opmynmpoBaTb
npobnemy, runotesy, CTaBWUTb 3ajayu, BblOMpaTb afieKBaTHble MeToAbl [NA WX PeLleHums,
(hopmMynMpoBaThb BbIBOAbI; MYy6AMYHO NPEACTaBAATL MONYYEHHbIE pe3y/bTaThl;

16) yMeHVie UHTErpnpoBaTb 61MONOTMYECKME 3HAHUA CO 3HAHUAMM APYTuX YYeOHbIX NpPeLMeTOoB;

17) chopMMPOBAHHOCTL OCHOB  3KOJIOTMYECKOW rpaMOTHOCTU:  OCO3HaHWE HeobXo4uMoCTu
[eliCTBMIA N0 COXpaHeHN0 6MopasHO06pasnNs 1 0XpaHe NPUPOAHbBIX SKOCUCTEM, COXPaHEHUIO 1
YKpeneHnto 340p0BbA YeNoBeKa; YMeHMe BbIONPaTh Lie/1eBble YCTAHOBKM B CBOVX AENCTBUAX 1
MOCTYMKax No OTHOLLEHWIO K >XMBOW NPUPOAE, CBOEMY 3[,0P0BbI0 N340POBbI0 OKPYXKAKOLLMX;

18) ymeHMe MCMNonb30BaTh NPUOGPETEHHbIE 3HAHWMSA M HaBbIKWM A9 340pPOBOro 06pasa XW3HW,
cbasaHCMPOBAHHOrO MUTaHWMA 1 (DU3NYECKOW aKTWBHOCTW; HEMpUATUe BPeAHbIX MPUBLIYEK W
3aBUCMMOCTel; YMeHWe MpPOTUBOLENCTBOBATL JDKEHAYYHbIM MaHUMNyNauuaM B 06/1acTu
30pOBbS;

19) oBnafileHne npueMamMn OKa3aHUS NepBOM MOMOLLY YeNoBeKy, BblPaLLMBAHUSA KYNbTYPHbIX
pacTeHWin 1 yxofa 3a JOMALLHUMU XMUBOTHBIMY;

®opMbl KOHTPO/SA

KoHTponb pesynbtaTtoB 06yyeHMs B COOTBETCTBAM ¢ [aHHOM 06pa3oBaTe/lbHOM MporpaMmoii
NpoBOAUTCA B (HOPME MUCbMEHHbIX W 3KCMepUMeHTa/lbHbIX paboT, npeanonaraeTcad nposefe-Hue
MPOMEXYTOUYHOIN 1 UTOrOBOW aTTeCcTaLuu.

MpoMexxyTouHast aTTecTaLms

[na  ocyllecTBNEHUS NPOMEXYTOYHOM aTTecTaumm WCMOMb3yTCA  KOHTPObHO-OLEHOYHbIe
maTepuasnbl, 0TO0P COAEPXKaHWS KOTOPbIX OPUEHTMPOBaAH Ha NPOBEPKY YCBOEHUS CUCTEMbI 3HaHWIA 1
YMeHUIi — WHBApPWaHTHOTO sApa COAEPXKaHWUs AeMCTBYHOLMX 06pa30oBaTeNbHON Npo- rpaMMbl MO

ouonormm ans  obuleobpa3oBaTefibHbIX OpraHu3auuin. 3adaHus MNPOMEXYTOYHOM aTTecTalmm
BK/IKOYAOT MaTepras OCHOBHbIX Pa3fesioB Kypca 61onormu.

MAKET OLEHOYHBLIX MATEPVAJIOB N KPUTEPUN OLUEHVBAHUAMO
MPEAMETY «BNOJIOI NA»

KOHTpOI'IbH bl€ USMEPUTEJIbHbIE MaTepUasbl

B [gaHHOM pasfene MpPeACTaBASOTCS  KOHTPO/IbHO-M3MEPUTENbHbIE MaTepuasbl, KOTOpble
MCMONb3YIOTCS NS ONPeaeneHns YpoBHS AOCTVKEHUS 06yYatoLLMMUCS NIaHUPYEMbIX MeTa-



MpeaMeTHbIX 1 MPeAMETHbIX Pe3ynbTaToB B pamMKax OpraHv3aluy TEeKYLLEro KOHTPO/IA YCreBaemocTu U
NPOMEXYTOUYHOW aTTecTalmm.

Mpy opraHM3auMm TeKyLLero KOHTPONA YCNeBaeMOCTV O00Yy4yaroWmMXcs CcrefyeT YYuTbIBaTb
Tpe6oBaHna PrOC OOO K cucTeMe OLLEHKW LOCTUDKEHUSA NiaHMpyeMbix pesynbtatos OOI, koTopas
[0/MKHA MpefycMaTpyBaTh UCMO/b30BaHMEe pasHO0OpasHbIX METOLOB 1 (POPM, B3aVIMHOLOMOJHAKOLMX
Apyr ppyra (CTaH4apTU3MpOBaHHbIE MUCbMEHHbIE ¥ YCTHble pPaboTbl, MPOEKTbI, NPAKTUYECKUE W
nabopaTopHble paboTbl, TBOPUECKME PaboTbl, CamMoaHanM3 u CamMoOLeHKa, HabnaeHVe, UCTbITaHUS Y
NHOE).

BblOOp YyKa3aHHbIX HWKe TUMOB W MPUMEPOB KOHTPO/IbHbIX W3MEPUTENbHBIX MaTepuanos
06yCfoBfieH MefarorMyeckord M MeTOAMYECKOW LienecoobpasHOCTbio, € YYETOM  NpeAMEeTHbIX
ocobeHHoCTe Kypca «brnonormns 5—9 knacce».

TecTbl 1 3afaHKns pa3paboTaHbl B COOTBETCTBUM ¢ hopmaToM EM3 n MMA, 4To NO3BONSET AaXe B
pamkKax YCBOEHMSI MPaKTUYeCKOW 4YacTu nporpammMbl oTpabatbiBaTb 06Lley4vebHble v npegMeTHble
3HaHWA N YMeHWs.

MepeyeHb OLEHOYHBIX MPOLeAypP A0/MKeH OblTb ONTUMA/IbHBIM W JOCTATOUYHBIM A4/ ONpPeAeneHuns
YPOBHA [OCTMXKEHUA ObyvarowyMmnca nNpeAaMeTHbIX U MeTanpeAMeTHbILX pe3ynbTatoB. Pukcauus
pe3y/ibTaTOB TEKYLLEro KOHTPO/A YCNeBaemMoCT! 00yYatoLLMXCA OCYLLECTB/ISETCA B COOTBETCTBUN C
NPUHATON B 06pa3oBaTe/IbHOM OpraHv3aumMn CUCTEMO OLEHMBAHNS.

* MMaALWKMX LWKOMLHMKOB, a TakKe MOTMBALMOHHOIO U MCUXO03MOLMOHA/TbHOTO KOMMOHEHTOB
YPOKOB;

 MO03BOMSIOT OTpabaTbiBaTb HaBbIKW, 3aKPEMATb MOMYYEHHbIE 3HAHMA U KOHTPOMMPOBaTb
pe3ynbTaTbl 00yYeHMs, KakK B XOLe KaX[oro ypoka, Tak U B pamKax MTOroBOroypoka ro
martepuany pasgena.

Crieunduryeckoit opMoli KOHTpons ABnseTcs pabota ¢ npubopamu, nabopaTopHbIM

o6opyfoBaHvem, MogensaMu. OCHOBHas Lieflb 3TUX NPOBEPOYHbIX PaboT: onpefenieHre YPOBHS

pa3BUTUSA YMEHWI LLKOIbHUKOB paboTaTh ¢ 060pyA0BaHVEM 1 NMPOBOAUTb 3KC-

MepuMeHTabHble MCCNEfOBaHUs, N1aHMPOBaTb HAGMIO4EHWE WK OMbIT, BECTW CaMoCTo-

ATENbHO MPaKTUYeCKyto paboTy.

3afjaHne MOXET CUMTaTbCA BbIMO/IHEHHBIM, €C/IN 3anucaHHbIN/BbIOPaHHbIA OTBET COBMAJAeT ¢

BEPHbIM OTBETOM. 3aJaHus MOTyT OLeHMBATbCA Kak 1 6annom, Tak U 6OMbLUMM KOMMYECTBOM B

3aBUCUMOCTW OT YPOBHSA CNOXXHOCTW 3aaHNA, OT KOJIMYeCTBa BBe,U,eHHbIXABblﬁpaHHbIX OTBETOB,
OT TuNna 3agaHns.

HopMmbl OLEHOK 3a BCe BUfbl NMPOBEPOYHbIX PaboT

«5» — YPOBEHb BbINOHEHUA Tp96OBaHVII7I 3HaYNTENBHO BbIlLE YAOBAETBOPUTENTBHOIO:

* OTCYTCTBME OLUMGOK, KaK Mo TekyLlemy, TaK 1 Mo npeablayLiemy y4eGHOMY MaTepuany;
+ He 60/iee OAHOrO HefOYETa.



«4» — ypoBeHb BbINONHEHUS TPe6OBaHUIA Bbile YA0BIETBOPUTENBHOTO:

¢ Hanmnume 2—3 oLINBOK U 4—6 He[OUETOB M0 TEKYLLEMY y4ebHOMY MaTepuany;

* He 6onee 2 OLIMOBOK MK 4 HeJOUETOB NO NPOMAEHHOMY MaTepuany;

* 1CNOMb30BaHNE HepPaLMOHa/IbHBIX MPUEMOB PeLLIEHMS YHe6HO 3adaun.

«3» — [OCTaTOYHbIA MUHUMA/IbHBIA YPOBEHb BbINOMHEHUS TPebGOBaHUIA, NPeabABAsSeMbIX K
KOHKpPETHOW paboTe:

* He 60nee 4—6 owM60K MAn 10 HeJOYETOB MO TeKyLeMy y4eGHOMY MaTepuany;

* He 60/1ee 3—5 oWMBOK UK He 6osee 8 He,OYETOB N0 NPONLEHHOMY YYe6HOMY MaTepu-

any.

«2» — YPOBEHb BbINONHEHNS TPe6OBaHWIA HIKe YAOBNETBOPUTENLHOTO:

* Hanunume 6onee 6 owM60K unm 10 HeAOYETOB MO TEKYLLEMY MaTepuany;

+ 6onee 5 owmMbOK nnn 6onee 8 HeJOYETOB NO NPOMAEHHOMY MaTepurany.

1. BLUonorns — Hayka 0 >XUBOW Npupoje

MoHATME 0 XU3HW. TpU3HaKK XKMBOro (K/IETOYHOE CTPOeHWe, NTaHWe, AblXaHue, BblAeNeHue,
pocT n ap.). O6BLEKTbI XKMBOW 1 HEXXMBOW NPUPOAbI, NX CpaBHEHME. XKMBasi U HEXXWBas Npupoaa —
efiMHOe Lienoe.

Bruonornsa— cuctema Hayk o XuBoi npupoge. OCHOBHble pasgenbl 6ronorum (boTaHuKa,
300/10TMsi, 3KOMOrusi, LMTONOrMS, aHaTomusi, manonorma u ap.). Mpodeccrun, cBs3aHHble ¢
6uonorvein: Bpad, BETEPUHaP, NCMUXO0Or, arPpOHOM, XXMBOTHOBOA 1 Ap. (4—75). CBs3b 61Uonornm c
Apyrnmm Haykamun (maTemaTuka, reorpacmsa v ap.). Posib 61M0n10rum B NO3HaHUM OKPY>KatoLLEro
MMpa 1 NPakTUYeCcKon AeaTe/IbHOCTU COBPEMEHHOIO YesloBeka.

KabuHeT 6uonorun. MNMpaeuna noBedeHUs n paboTbl B KAOUHETE ¢ BUONOrMUYECKUMI NPUbopamm
N UHCTPYMEHTaMW.

Buonornyeckne TePpMUHbI, MOHATUSA, CUMBO/Ibl. VICTOUHUKN GUONOrMYECKNX 3HaHWIA. Touck
NHOPMaLMN ¢ MCMNOJb30BaHMEM Pa3/INYHbIX WUCTOYHWKOB (Hay4YHOMOMNyNspHas nuTepatypa,
CApPaBOYHUKN, NIHTEPHET).

2. MeTogbl N3yYeHMS XXUBOWN NPUPoLbI

HayuHble MeTOoAbl M3YYeHWUs >KMBOW MpUPOAbl: HabNoAeHME, 3KCMEPUMEHT, OnucaHue,
N3MepeHne, Knaccuukaums. YCTPOMCTBO YBENNUUTENbHbIX NPMOBOPOB: NyMbl U MUKPOCKONA.
MpaBuna paboTbl ¢ YBENNUUTENbHBIMU NPUGOpaMun.

MeTog onuncaHuna B 6uonornn (HarnsaHbIi, CNOBECHbINA, CXeMaTuyeckuii). MeTos n3mepeHuns
(MHCTPYMEHTbI M3MepeHns). MeTof Knaccugukaumm OpraHu3MoB, MNPUMEHEHME [ABOMHbIX
Ha3BaHWN opraHM3MoB. HabtogeHne 1 3KCNEPUMEHT Kak BedyLime MeToabl 61onorun.

NabopaTopHble 1 NpakTuyeckne paboThbl
1. N3yyeHne nabopaTopHOro obopynoBaHWA: TEPMOMETPbI, BECbl, Yallku [eTpu, npobupku,
MEH3YPKMN. MpaBuna paboThl c 060py0BaHMNEM B LLKO/IbHOM KabuHeTe.
2. O3HaKOM/ieHME ¢ YCTPOMCTBOM /yrbl, CBETOBOrO MWKPOCKOMA, MpaBuia paboTbl ¢ HUMMW.
3. O3HaKOM/IEHME C PaCTUTENIbHbIMU N XXMBOTHbLIMU KIETKaMn: ToMaTa 1 apbysa (HaTypasibHble

npenapatbl), UHDY30pUM TYdenbKn U ruapbl (rOToBble MUKPOMpPenapaThl) ¢ MOMOLLbIO NYMbl 1
CBETOBOr0 MUKPOCKONa.

OKCKypCUUN 1N BUOEO03KCKYpPCUM

OBnageHne MeTofaMu U3yUYeHUs XKMBOW NpMpoabl — HabMoAeHNEM U 3KCNEPUMEHTOM.

3. OpraHnsmbl — Tena X1BoW Npupogbl

MoHaTe 06 opraHusme. [osgepHble U SAepHbIE OpraHn3Mbl.

Knetka n eé oTkpbiTMe. KneTouHoe CTpoeHMe OpraHMsmoB. LIMTonorua — Hayka O KeTke.
KneTka— HauMeHblUasa eAuvHULA CTPOEHUA U XKU3HedeATe/bHOCTM opraHuM3mMoB. CTpoeHue
KNeTKW Nnog, CBETOBbIM MUKPOCKOMOM: K/leTOo4YHasi 060/104Ka, uuTonnasma, aapo.



OJHOK/ETOUYHbIE U MHOIOK/IETOUHbIE OpraHu3mbl. KneTku, TKaHu, opraHbl, CUCTEMbI OPraHoB.

XKnsHepeaTensHOCTb opraHn3mMoB. OCOGEHHOCTU CTPOEHUS 1 MPOLLECCOB XU3HEeLesATeTbHOCTU
y PacTeHuWI, XXMBOTHbIX, 6aKTepuin 1 rpnbos.

CBoWCTBa OpPraHM3MoB: NUTaHue, AblXaHue, BblAeNeHne, ABUXEHNe, pa3MHOXEHWE, pasBuTue,
pasfpaXnuMocTb, NPUCNOCO6/IEHHOCTb. OpraHn3M — efuHOe Lenoe.

PasHoo6pa3ne opraHM3mMoB U UX Knaccuukaumns (TakCOHbl B 6MOMOrMW: LLAPCTBa, TUMbI
(oTgenbl), Knaccol, oTpsAAb! (MOPSAKK), CEMEICTBA, POAabl, BUAbl. BakTepum 1 BUpPYCbl Kak (PopMbl
YKM3HWU. 3HaYeHMe GaKTepuii 1 BUPYCOB B NPUPOAE M B XXM3HM YesioBeka.

NabopaTopHble N NpakTuyeckne paboTbl
1. M3yyeHre KNETOK KOXMWUbI Yewywn Jyka rog nynoii M MUKPOCKONMOM (Ha npumepe
CaMoCTOATE/IbHO NPUroTOB/IEHHOI O MUKponpenapara).
2. O3HakoMmJ/ieHne c NpUHUMNaMmm cucTeMaTUKN OpraH”3moB.
3. HabnopeHve 3a noTpebneHnem BoAbl pacTeHUEM.

4. OpraHusmbl U cpefa o6uTaHuA

MoHATKE o cpefie 06UTaHUS. BogHas, Ha3eMHOBO3AYyLLUHasA, MOYBEHHAsA, BHYTPMOPraHU3MeHHas
cpeapbl obutaHus. MNMpeactasutenn cpef obutaHusa. OcobeHHOCTU cpel 06UTaHUsA OpraHM3MOB.
MpucrnocobneHnsa opraHN3MoB K cpefe 06uTaHus. Ce30HHbIe N3MEHEHUSA B XKNU3HW OPraHvu3moB.

JlabopaTopHble U NpakTUYecKne padboThbl

BbisiBNeHne nprucnoco6aeHnii opraHnM3MoB K cpege 06uTaHusA (Ha KOHKPETHbLIX NpuMepax).

SKCKYpCUMN Unn BUAEOIKCKYPCUM

PacTnTenbHbIn U XXMBOTHbIA MUP POAHOIO Kpas (KpaeBeaeHue).

5. MNpupodHble coobLecTBa

MoHATME o npupogHOM coobLecTse. B3aMoCBA3M opraHnM3MoB B MPUPOAHbLIX CO0OLLEeCTBax.
Muwesble cBA3M B coobLiecTBaX. [MuLLeBble 3BeHbA, Lenu n CeTu nutaHus. pounssoguTenn,
noTpebuTenn v paspylunTenin OpraHUYecKMX BELLECTB B MPUPOAHbLIX coobulecTsax. [Mpumepsl
NpUpoAHbIX coobLecTB (nec, npya, 03epo u ap.).

MickyccTBeHHbIE COO06LLECTBa, MX OT/IMYUTENbHBbIE MPU3HAKM OT MNPUPOAHBLIX COOOLLECTB.
MpYYMHBI HEYCTOMUYMBOCTU UCKYCCTBEHHbIX COO6LLECTB. PO/Ib MCKYCCTBEHHbLIX COOOLLECTB B
YKM3HW YernoBekKa.

MpupogHble 30HbI 3emnn, Ux obutatenn. ®Pnopa u ayHa NPUPOAHBLIX 30H. JlaHAwagThbl:
NPUPOAHbLIE N KY/bTYPHbIE.

NabopaTopHble 1 NpakTUyYeckne padboThl

M3yyeHne NCKYCCTBEHHBIX COOBLLECTB 1 UX obuTaTtenelt (Ha Npymepe akBapuyma v ap.).

DKCKYpCUM v BUAEOIKCKYPCUM
1. V3y4yeHme npupodHbIX cooOLecTB (Ha npuMmepe neca, 03epa, npyga, nayra wu ap.).
2. NI3yyeHne Ce30HHbIX SIBNEHWIA B YXKM3HWN MPUPOAHbLIX COOBLLECTB.

6. XKnBasa npupoga n 4enoBsek

M3meHeHns B NpUpoAe B CBA3M ¢ Pa3BUTUEM Ce/IbCKOro XO03ANCTBa, NPOU3BOACTBA M POCTOM
UYMCNEHHOCTU HaceneHns. BavaHue yenoBeka Ha XXMBYIO NpUpoay B Xoge uctopun. MnobanbHble
3KoMI0rnyeckne nNpobaembl. 3arpsisHeHMEe BO3AYLUHOW M BOAHOM 060/104eK 3emMn, NOTEPU NOYB,
X npegoTBpawieHve. TlyTu coxpaHeHus Ouonormye-KOHO pasHoobpasus.  OXxpaHsemble
TeppuTOopun (3anoBeHUKM, 3aKa3HUKW, HaUuWNOHa/IbHbIe Napku, NamAaTHUKU Npupogpl). KpacHas
KHUra P®. Oco3HaHMe XXN3HWN KaK BE/TMKOM LIEHHOCTH.

MpakTunyeckne paboThl

MpoBeAeHNe akuMM Mo YGOpKe Mycopa B OGnwKaiilueM fecy, Napke, CKBEpe WM Ha
NPULLKONBLHOW TEPPUTOPUN.



TemaTnyeckoe nnaHMpoBaHMe MaTepuana B 5 Kracce

«BNOSTOIMMA — HAYKA O XXIBOM MUPE»

YacTb 1. brnonorma — Hayka o XXmBom Mupe
YacTb 2. MHOroobpasue >Xnsbix opraHn3mMoB.
YacTb 3. )KM3Hb OpraHM3MoB Ha nnaHeTe 3emM/A
YacTb 4. UenoBeK Ha nnaHeTe 3emMns

Neo

Tema Copnep>kaHue
n/n Aep

MeToabl n3yveHunsi  Icrnonb3oBaHue yBe-
YKMBbIX OPraHM3MOoB: JIMYUTEIbHbIX MPUG0POB
HabnaeHne, N3Me- NPU N3yYeHUN 06bEKTOB
peHune, aKcnepwu- YKVBOW Npupoabl. YBe-

MEHT. yNNUNTENbHbIE MPUOOPBI:

Nynbl py4YHas, WwraTue-
Has, MUKpocKor. P. Nyk,
A. BaH JleBeHryk. Yactu
MUKpockona. Mukpo-
npenapat. lNpasuna pa-
60Tbl ¢ MMKPOCKOMOM.

LleneBas yctaHoBKa ypoka  Kon-
BO

yaco
B

OO6BACHATL Ha3Haue- 1
Hue YBENNYUTENbHbIX

npnoopoB.

Pasnnyartb pyyHyto u

LUTATUBHYHO Nynbl,

3HaTb BEMYMHY NONY-

4YaeMoro ¢ Ux Nomo-

LLbH YBEIMYEHMS.

OcCHOBHble BUibI
[eATe/IbHOCTNOBYYaoLLMXCA
Ha YpOKe/BHEYPOUHOM

3aHATUMN
YMmeHue paboTaTtb c
nabopaTopHbIM
ob6opyaoBaHMEM,
YBENNUNTENBHBIMU
npmbopamu. N3yuatb

YCTPOIACTBO MU-

Kpockona 1 cobnigaTe npasuna
pa-

60Tbl C MMKPOCKOMOM.
CpaBHUBaTb yBeNM4YeHue Nynbl U
MU-

Kpockona.

MonyyaTb HaBblkKM paboTbl C
MUKPO-

CKOMOM MNPV M3YYEHUU FOTOBbIX
Mu-

KporpenapaTos.

Cobntogate npasunia paboTbl B
Kabu-

HeTe, obpatleHmns c
nabopaTopHbIM

obopyfoBaHVEM

dopma
ypoka

YpokK
KpYT /bl
cTon,
rpynnosas

Mcnonb3o-
BaHWe 060-
pyfoBaHue

Mukpockon
CBETOBOM,

LuncpoBoii



Na6opatopHas pa-
60T1a Ne !
«l3yyeHne ycTpon-
cTBa yBENNUNTESb-
HbIX NPU60OPOB»

KneTo4Hoe cTpoe-
HVe OpraHM3MoB.

MHoroo6pasue Kne-
TOK.

MeTtoabl n3yde-
HUA YXMNBbIX
OpraHn3moB: Ha-

Mcnonb3osaHue yBe-
NNYNTeNbHbIX MPU60pPOB
npv n3y4YeHUn 06bLEKTOB
YXUBOW Npupoapl. YBe-
NnunTeNbHble NPUGOPBI:
NyTbl py4YHas, WTaTuB-
Hasa, MUKpocKon. P. T'yK,
A. BaH JleBeHryk. YHactu
MUKpocKona. Mukpo-
npenapart. Npasuna pa-
60Tbl C MMKPOCKOMOM.

CTPOEHMe KNETKN. TKaHU
KneTouHoe cTpoeHme
>KMBbIX OPraHM3MoB.
KneTka. HacTtu KneTkn u
nx HasHayeHwue. lNoHATKE
-0 TKaHW. TKaHu
YXVMBOTHbIX U PacTeHWUA.
X DYyHKUUK.
XNUMUYeCKunii cocTas
KNeTKn.

XnMn4yeckKue BeLlecTea
KNeTkn. HeopraHmnye-

O6BACHATL HasHaue-
HWe YBENNYNTENbHbIX
nproopos.

PasnnyaTb pyyHyto u
LUTATUBHYO NyMbl,
3HaTb BEIMYMHY Nosy-
4aemMoro C Ux Nomo-

LB YBE/IMYEHUA.

BbISBNATL YacTy

K/IETKN Ha PUCYHKax
yuyebHuKa, XapakTe-
pU30BaTh MUX 3HaYe-

Hue. CpaBHMBATb XMBOT-
HY0 1 pacTUTeNbHYIO

KNeTKN, HaxoanTb

10

YmeHue paboTaTb c
NnabopaTopHbIM

060pya0BaHKEM,
YBEMUNTENbHBIMY

npubopamm. N3yuaTb

YCTPONCTBO MU-

Kpockona v cobnogatb npaswia
pa-

00Tbl C MUKPOCKOMOM.
CpaBHUBATb YBEIMYEHWE NyMbl U
MK-

Kpockona.

MonyyaTb HaBblkM paboTbl C
MUKpO-

CKOMOM NpW W3YYEHUU TOTOBbIX
MU-

Kponpenaparos.

Cobntogatb npasuna paboTbl B
Kabu-

HeTe, o6palleHns c
NnabopaTopHbIM

06opyaoBaHnem

YMeHune paboTtaTb c
nabopaTopHbIM

060pya0BaHVEM,
YBE/IMUNTENIbHBIMM

npuéopamn. Habnogats yactu 1
op-

raHouMabl KNETKN Ha rOTOBbIX
MUKpO-

npenapatax nog MaabiM U
60MbLLNM. YBENNYEHNEM
MMKpOCKOMa 1 OMuChbl-

"pynnoBas,

YPOK
MPaKTUKYM

becesa

6ecena

neKums
rpynnoBsas

Mukpockon
CBETOBO,

LmcpoBol

Mukpockon

LM pOoBOH,
MumKponpen
a-

patbl



6ntoaeHVe, U3Mepe- CKMe BELLeCcTBa KeTKY,
HWe, 3KCMEePUMEHT KX 3HaUYeHUe AN1s KNeTKM
1 opraHunama. OpraHuye-
CKMe BeLLeCTBa K/EeTKU,
NX 3HAYEHME [N XKN3HM
opraHu3ma n KneTku

Na6opatopHas pa-
60Ta Ne 2
«3HaKOMCTBO C
KneTkamu pacTe-
HNA»

Oco6eHHOCTU XNUMU-
4eCKoro cocTasa
YKMBbIX OpPraHn3MoB:
HeopraHu4yeckme un
opraHnyeckme Be-
LLlecTBa, UX posb B
opraHuame
OCO6eHHOCTN XUMU-
4yecKoro cocrtasa
YKMBbIX OpPraH13MoB:
HeopraHn4eckue un
opraHuyecKkue Be-
LLleCTBa, UX PO/b B
opraHusme

YepTbl UX CXOACTBA U
pasnnuus.

Pasnnyatb TKaHW XK-
BOTHbIX W pacTeHuii
Ha pUCYHKax y4ebHu-
Ka, XapaKTepun3oBaTb
X CTPOEHUE, 06bAC-
HATb MX (OYHKLMN.
CpaBHuMBaTh K1BOT-
HYI0 1 PacTUTE/NbHYHO
KNeTKW, HaXOAmUTb
4epTbl UX CXOACTBA U

pasnmnyns. Pasnnyatb TKaHu
K-

BOTHbIX 11 pacTeHWiA
Ha pUCYHKax y4e6Hu-
Ka, XxapaKTepun3oBaTb
NX CTPOEHMe, 06bsIC-

HATb UX (YHKUMW. PasnmyaTthb
HeopraHu-

YeCKKue n opraHunye-
CKMe BeLEeCTBa KeT-

KW, MWUHEPa/IbHbIE CO-
1

BaTb WX.
Pa3nnuaTb OTAeNbHblE KNETKM,
BX0AS-

Li/e B COCTaB TKaHM.

O6obuwarb 1 (hMKcMpoBaThb
pe3ynbTat-

bl HaboAeHWIA, fenatb
BbIBO/pI.

Cobntogatb npaewna paboTbl B
Kabu-

HeTe 6uonorun, obpaileHus c
nabo-

PaTOpPHLIM 060pPY0BAHMEM.

Hab6nogatb JEeMOHCTpauuto
OnbITOB

yuuTeneM, aHaIM3MpoBaTh KX pe-
3ynbTaTbl, AeNaTb BbIBOABI.

AHanmsmposaTtb
MpPeACTaBNeHHYIO Ha
PUCYHKax
MH(opmMaumio o
pesy/ibTatax OfbiTa, paboTas B
nape

YMeHue
NnabopaTopHbIM
060py0BaHMeM

yuebHuvKa

paboTtaTb c

"pynnoBas,

YPOK
MPaKTUKYM

becesa

becesa



N, OOBACHSATL UX
3Ha4yeHne gns opra-

HU3Ma.

MHoroobpasue XX1BbIX
opraHusmos (11 u)

BakTepuun. BakTepun: cTpoeHue un OnucbiBaTh pasHOO6pPa3HbIe 6ecepna Paccmatpvs
XapakTtepu3osaTb
YKN3He[eATebHOCTb. (hopMbl a-
BakTepun — NpUMUTUB-  ocoGeHHOCTH CTPOe- 6aKTepranbHbIX KNeTOK Ha Hue
Hble OAHOK/1IETO4HbIE Op- pUCYHKe b6akTepuii
- HuA 6akTepuii.
raHn3smbl. CTpoeHme 6ak p yueGHMKa, HA. FOTOBLIX
Tepvn. Fia3MH0)KeH"'e Pa3nnyaTh NOHATUS: MUKponpen
6akTepuii geneHnem «@BTOTPOMDbI», a-
KNeTKn HaaBoe. bakTe-
«reTepoTpodbI», «MPOKAPUOTbI», paTtax ¢ nc-
puKn Kak camas ApeBHSs
FpyTINa OpraHN3MOB. «3YKapuoTbi». Nosib30BaHn
Mpouecchbl X13Heaes- eMm
TeNbHOCTN GaKTepuid. Uncpposoro
MoHsATHe 06 aBTOTPOaxXU M:I;KpOCKOI'Ia
. DNEKTPOH-
retepoTpochax, Npoka- P
Hble
proTax 1 ayKapuoTax
Tabnuubl u
nnakarbl.
10 MHoroobpasue XapakTepunsoBaTb NpoLecchbl 6ecena
JaKTepuii YKU3He- AeATeNnbHOCTU GaKTepun

KaK NnpoKa- puor.

CpaBHUBaTb 1 OLEHUBATb POJib
GaKTe-puii-aBTOTPOOB U
6aKTepuin-reTepo-Tpogdos B
npmMpoaeyYmeHne paboTaTtb C
nabopaTtopHbIM
obopyaoBaHuNEM,



12

13

14

15

MHoroo6pasue
GakTepuii

PacTeHus.

MHoroo6pasue
pacTeHWiA.

MHoroo6pasue
PacTEHWIA.

3HaueHve pacTeHuiA
B MPUPOJE 1 XKN3HU
yesioBeka

PacTeHus.
MpepcTaeneHue o gono-
pe. OTAnunTEeNbHOE
CBOWMCTBO pacTeHuM.
Xnopodumnn. 3HaveHne
(oTocuHTe3a. CpaBHe-
HWe KNeTOK pacTeHWnin v
6akTepuii. JeneHne
LapcTBa pacTeHUi Ha
rpynnbl: BOAOPOCAN,
LBETKOBbIE (MOKpbITOCE-
MEHHbIE), r0N0CEMEH-
Hble, MXW, MaayHbl, XBO-
LM, NanoOpPOTHUKW.
CT1poeHune pacteHunii. Ko-
peHb 1 nober. Cnoesu-
e Bogopocnei. OCHOB-
Hble pa3INYnsa NOKPbITO-
CEMEHHbIX 1
roNI0CEMEHHbIX pacTe-
HWIA. POMb LBETKOBbIX
PacTeHWUIA B XXM3HW Yeno-
Beka

XapakTepu3oBaTb
rNaBHbIE MPU3HAKN

pacTeHwiA.

10

YBENMUUTENbHLIMU NpMGopamMm

Pa3nnMuaTb 4acTWM  LBETKOBOrO
pacTe-

HMS Ha PUCYHKe Y4eGHUKa,
BbIBUIaTb

npeanonoXeHns 06 nx
DYHKLUAX.
CpaBHUBaTb LBETKOBbIE "

ro/I0CEMEH-

Hbl€ PaCTEHUA, XapaKTepun3oBaTb
nx

CXOACTBO W pasnnuus.
XapaKTepn3oBaTb MXW,
NarnopoTHUKMN,

XBOLLW, MMayHbl Kak Croposble
pacTe-

HUS, onpeaensitb
«Cropa».

TepMUH

BbISBNSTb Ha PUCYHKE yueBHMKa
pas-

muns mexay
pasHbIX

pacTeHusIMU

cucTtemMaTtnyeckmnx rpynn.

ConocTasnAThb CBOWiCTBa
pacTuTesb-

HOW ¥ GakTepnasbHON KNeToK,
fenatb

BbIBO/bl.

6ecena

INpoeKTHas
[eATensHocT
b

6ecesla

becefa

becena

O6Hapyxe-
HWe X10po-
naacTos B
KneTKax
pac-

TEHWI ¢ nc-
Nnosib30BaHn

em
umpposo-
ro

MUKpPOCKON
a.

ONeKTpoH-

Hble
Tabnuupl

N nakatbl.



16

17

18

19

20

21

JKMBOTHbIE.

CTpoeHuEe XXNBOTHbIX

MHoroob6pasue Xu-

BOTHbIX.

Ponb )XMBOTHbIX B
NPUPOAE N XKN3HU

YyenoBeKa

«HabntogeHve 3a
nepeABVKEHVEM

XNBOTHbIX»

NabopatopHas paboTa

Ne3

Ha6noaeHve 3a nepe-

ABVXEHNEM
XNBOTHBIX>»

YKMBOTHbIE
MpeacTtasneHve o gay-
He. OCOBEHHOCTU XN-
BOTHbIX. O4HOKNETOY-
Hble U MHOIOK/ETOYHbIE
opraHusmbl. Posb »u-
BOTHbIX B Npupoae u
YKN3HW YesioBeka. 3aBu-

CMMOCTb OT OKPY>Kato-

LWweli cpeabl

PacnosHaBaTb 0A-
HOKJ/IETOYHBIX U
MHOTOK/IETOYHBIX YKW-
BOTHbIX Ha PUCYHKaXx

yyebHUKa. [0TOBUTL
MUKpOnpe-

napat Ky/bTypbl UH-
(y3opuii.
M3yyatb »mBble opra-
HW3MbI NOL MUKPO-
CKOMOM Mp1 Mas1oM

YBE/TNYEHUNN.

In

XapakTepu3oBaTb 3HayeHue
pacTeHuin

pasHbIX CUCTEMATUYECKMX rpynn
B

XU3HW  YenoBeka.
paboTath C
NabopaTopHbIM 060pYyLOBaHUEM,
yBe-

NMYUTENbHBIMK NpUGopamu.

YMeHune

XapakTepu3oBaTb  NPOCTENLLNX
rno

PUCYHKaM Y4ebHMKa, OnucbiBaTb
nx

pasnnuve, HasblBaTb YacTu WX
Tena.

CpaBHuMBaTL  CTpOEHME  Tefa
améosbl ¢

KNeTKOW  3yKapuoT,  [enatb
BbIBO/pbI.

HasbiBaTb MHOTOKNETOYHbIX
XMBOT-

HbIX, N300PKEHHBIX Ha PUCYHKE
yuebHMKa.

PasnnyaTb 0GECNO3BOHOYHbLIX U
no-
3BOHOYHbIX YXUBOTHbIX.

O6BACHATL PONib  XKMBOTHBLIX B
XU3HN

YefioBeKa 1 B NpUpoae.

XapaKkTtepusosaTtb (hakTopbI
HEXMBO

MPUPOABI, OKas3blBatoLLme
B/IUSIHME Ha

becepa

6ecena

becena

becepa

becefla

"pynnosas,
Ypok
NPaKTUKyM

[[OTOBUTL
MW-
Kponpenapa
T

KY/bTYpbl
ameo.
OG6Hapy»xe-
HWe of-

HOKNETO4H
bIX

YKMBOTHBbIX
(npocTeir-

LLKMX) B BOA-
HOWA cpeje ¢
1Cnonb30Ba

HVem
Lndpo-
BOTO
MWKpPO-
cKona
ONEeKTPOH-

Hble
TabnMubl



MHoroo6pasue
rpubos, UX ponb B
UPUPOAE W XKU3HW
1<e/10BEKa.

MHoroo6pasue 1 3Haue-
HVe rprboB.

CTpoeHue WAsanoYHbIX
rpn6os. NnecHesble
mpu6bl, NX NCMOMb30Ba-

XapakTepn3oBaTb CTPOEHME
LL/IANOYHBIX

YKN3HEeATeIbHOCTb
XXUBOTHbIXY Me-

HWe paboTaTb C NabopaTopHbLIM
060-

PYLOBaHVEM, YBENNYUTEbHLIMM
npu-

6opamu. Habntogatb 3a
ABVDKEHMEM XKMNBOT-

HblX, OTME€4YaTb CKOPOCTb U
Hanpase-

HUe  [BWKEHWUs,  CpaBHMBATb
nepessu-

XKEHME ABYX-TPEX 0Cco6ei.
dopmynnposatsb BbIBOL O
3HaueHUm

LBVKEHUS /151 XKMBOTHBbIX.
®uKcMpoBaThb pe3ynbTathl
Hab6nope-

HWUIA B TeTpaau.

Cobnogate npaswna paboTbl B
Kabu-

HeTe, obpaLLeHms c
NabopaTopHbIM

060pyaoBaHmeEM.

YMeHue paboTaTb c
NabopaTopHbIM

060py0BaHMEM,
YBEIMUYNTENbHBIMM

npmbopamu.

Mofpa3fensdTb LWAANOYHbIE TPUObI
Han acTMHyaTble n Tpybuatble.
OnucblBaTb CTPOEHME MMIECHEBLIX
rprboB Mo PUCYHKY yyebHMKa.
OO6BbACHATb TEPMUHbI «AHTUOBNOTUK»

nekums

M nnakartbl.

[f0TOBUTL MU-
Kponpenapar
KyNbTypbl
LPOXOKENA.
N3yyaTtb



23
24

25

26

7
¢

BnunaHwe akonoru-
YeCKnX (PaKTOpoB Ha
opraHu3mbl

BnvsHue akonoru-
YecKmMX (haKTOpoB Ha
OpraHu3mbl

®aKTOpbl HEXWBOA
MPUPOAbI

PaKTOpbl XMBOM
nprpogpb!

AbMOoTNYECKNE
; 9aKTOpbI cpeabl

MpuMepbl haKTOPOB
hoxxmBOl NpUpObI

HVe B 34paBOOXpaHeHNN
(aHTMBMOTUK NeHnunn-
NunH). OAHOKNETOYHbIe
rprobl — APOXOKN. UX
NCNOMb30BaHME B XJe-
6oneyeHUn 1 NMBOBape-
HUN. CbeAo6HbIE 1 A00-
BUTbIE rpubskl. MNMpasuna
cbopa n ynoTpebneHus
rpnéos B nuwy. Mapasu-
TUYecKue rpubel. Ponb
rpn6oB B npuposae u
XKM3HU YenoBeka

3konorunyeckme akto-
pbl cpeabl.

Ycnosus, BANAKOLLNE Ha
XW3Hb OPraHN3mMoB
B NpUpoAe, — 3KON0run-
yeckue (hakTopbl cpefpl.
daKTOopbl HEXNBOI MpK-
BOfbl, (DAKTOPbI XXNBOW
NPUPOAbl U aHTPOMOreH-
Hble. MNprMepbl 3KON0run-
4ecKux (hakTopoB

3. )KM3Hb 0praHn3moB Ha
nnaHete 3emns

Pa3nnyatb NoHATUA:

«3KOMOTNYECKUNI (hakK- TOp»,
«(PaKTOp HEeXU- BOIA
npupoapl», «hak- Top
XXVBOW NpMpoabI»,
aHTPOMNOreHHbIN hak-
Top». XapakTepn3osaTb
LeicTBYE pasNYHbIX
(haKTOPOB Cpefbl Ha
OpraHu3Mbl, MPUBOAUTL
npumepbl CO6CTBEHHbIX
HabAeHNIA

n
KNEHULMNNINH.,

Pacno3HaBaTb Cbe00HbIE 1
A00BU-Tble rpubbl Ha TabNULLAX 1
PUCYHKaX yYebHMKa.
YyacTBOoBaTb B COBMECTHOM
06CcyXXae-HUM Npasun coopa un
MCMoNb30BaHNATPUGOB.

O6BACHATL 3HaYeHVe rpmbos
ONs Yenoseka v 4na Npuposbl

WN3yunTb aeicTBMe pasnyHbIX
(hakTO-poB cpefpbl (CBET,
BNXHOCTb, TEMMe- paTypa) Ha
OpraHv3mbl, NMPUBOAUTL MPUMEPBI
COGCTBEHHbIX HabHOAEHWIA.
AprymMeHTMpOBaTh AeATe/IbHOCTb
Ye- IOBEKA B MPUPOAE Kak
aHTPOMOreH- Hbli hakTop
BbinonHeHve nabopaTopHOii
paboThl.

nekuys

becena

becena

becefa

6ecepna

becena

nnecHeBble
rpubbl Nog
MMKPOCKO-
noMm npu ma-
NOM yBenu-
YeHUM Ha ro-
TOBbIX N\
MMKponpena
-paTax.

ONeKTPoH-
Hble
TabnnupbIv
nnakarbl.

Lndposas
nabopartopus

Mo 3KoNornn
(gaTumnk

OCBELLIEHHO-
CTW, BNAXHO-
CTV v Temne-

paTypbl



29

30

31-

33

34

Mpumepbl (hakTopoB
XXVBOW NpUpOAb!

JlabopaTopHas paboTa

OKCKypcus B
60TaHMYeCKUin caf

MNofBefeHne NTOros

becena

"pynnoBas,

YPOK
MNPaKTUKym

3KCKypCKs

Ypok
KOH(pepeHUst



TemaTnyeckoe naaHMpoOBaHWE MaTepuana B 6 knacce

«BNOJTOIMMNA — HAYKA O PACTEHUNAX»

UacTb 3. OCHOBHble MPOLIECCHI KM3HEAEATENbHOCTU pacTeHuiAYacTb
4. MHoroo6pasue 1 pa3BuTmne pacTuTenbHOro mmpa Yactb 5.

MpupoaHble coobLiecTsa
No Tema
n/n

KneTtouHoe cTpoe-
HWe OpraHM3mMoB.

KneTkn pacTeHwii.

Cogep>kaHune

KneTtoyHoe cTpoeHune
pacTeHu.

CBoWCTBa pacTUTe/IbHOA
KNeTKN.

Llenesas yctaHoBKa
ypoka

Kon-Bo
yacoB

OCHOBHbIe BUAbl AeATEbHOCTY
06y-varoLLMXca Ha
YPOKe/BHEYPOUHOM 3aHATUN

1. Hayka o pacTeHusix — 60TaHMKa 64

CTpoeHue pacTtuTesib-
HOW KNeTKW: KeTou-
Has CTeHKa, A4po, un-
Tonnasma, BaKyosu,

18

!

MprBOANTL NPUMEPLI OAHOKMNETOY-
HbIX ¥ MHOTOKNETOUHbIX PacTEHWIA.
Pa3nnyaTb ¥ HasblBaTb OpraHoubl
KeTOK pacTeHuiA.

dopma
ypoKa

6ecena

nekums

Vcnosnb3oBa
-HUe

o6opyao-
BaHue

Mukpockon
L1POBOIA,
MUKponpena
-paTtbl



Tema

Monosoe
pasMHOXEeHME.

PocT n passutue
opraH13mMoB

KneTku, TKaHu 1 op
raHbl pacTEHWUNA.

OTnnunTeNbHbIE
NPU3HaKN XNBbIX
OopraHM3mMmoB

CofgeprkaHune

KneTka Kak OCHOBHas!
CTPYKTYpHasa efuHuua
pacTeHus.

TkaHW pacTeHwiA.
MoHATUE 0 TKaHW pacTe-
HWIA. Buabl TKaHeii:
OCHOBHasl, MOKPOBHa#,
NpoBOAALLASA,
MeXaHu4ecKas.
MpuyrHbI NosBNEHNA
TKaHei.

0606LLIeHME U cUCTEMa-
TU3aLUWs 3HaHWA No MaTe-
puanam Tembl «Hayka o

pacTeH NAX—O60TaHNKa»,

LleneBas ycTaHoBKa
ypokKa

nnactuipl. XXusHege-
ATENIbHOCTb K/ETKU.
[eneHune KneTku.
KneTka Kak XmBas cu-
cTema. OcobeHHOCTH
PacTUTE/bHOW KNEeTKM

MoHATME 0 TKaHW pac-
TEHWA. Buipbl TKaHei:
OCHOBHasl, NOKPOB-
Hasi, NpoBoAALLas,
MmexaHuyeckas. Mpu-
YMHbI NOSABNEHNS TKa-
Hell. PacTeHme Kak
LieNIOCTHbIA XXMBOIA
opraHuam,
COCTOSALLMIAN3 KNETOK
W TKaHel.

Kon-Bo
yacoB

OCHOBHble BUibl AEATENBHOCTYU
006y-yaroLmxcsa Ha
YPOKe/BHEYPOUHOM 3aHATUN

dopma
ypoka

XapaKTepu3oBaTh OCHOBHbIE MpoLiec- 0ecena

Cbl XXN3HELEATE/IbHOCTU KIIETKM.
O6006LaTh 3HaHWA 1 feNiaThb BbIBOAbI O
B3aMMOCBA3M PaboTbl BCEX 4acTeit
KNeTKN.

BbISIBNATE OT/IMUUTENbHBIE MPU3HAKN
pPacTUTENbHON KNETKM

YMeHue paboTaTtb ¢ n1abopaTopHbIM
060pyA0BaHMEM, YBEMUATENbHBIMU
npubopamu.

Onpepenatb NOHATNE «TKaHb». Xa-
pakTepu30BaTb 0COGEHHOCTU CTPOe-
HWA 1 PYHKLWW TKaHen pacTeHuid.
YcTaHaBMBaTb B3aIMOCBSI3b CTpOe-
HUS 1 PYHKLWIA TKaHei.

O6BACHATL 3HAYEHME TKaHe B XXU3-
HW pacTeHus.

O6o6LuaTh 1 CUCTEMaTU3NPOBaThL
3HaHWA Mo TeMe, AenaTb BbIBOAbI.
OTBevaTb Ha UTOroOBble BOMPOCHI Te-
Mbl, BbIMO/IHATb 3a4aHus

2. OpraHbl pacTeHuii (8 u)

19

becesa

Ypok
nccnesoBaHu
A, rpynnosas

Ypok
nccnefoBaHu
4, rpynnoBsas

Mcnonb3oBa
-HUe

o6opyao-
BaHMe

Mukpockon
LncpoBoii,
MUKponpenp
arbl



7.

Cems, ero cTpoeHue
M 3Ha4YeHune

Cem$ Kak opraH pas-
MHOXEHWSA PacTEHWA.
3HayeHve ceMsH B npu-
POAE W XM3HN YerioBeKa

CTpoeHue cemeHu:
KOXYpa, 3apoAblLL,
3HfoCrnepM, cemago-
nn. CTpoeHue 3apo-
Ablla pacteHuns. [By-
[0NbHbIE U OAHOA0/b-
Hble pacTeHus.
lNpopacTaHue ceMsH.

OO6BACHATL POJIb CEMSAH B NPUPOSE. becena
XapakTepn3oBaTb (YHKLMUM YacTeii

CEMEHN.

OnucblBaTb CTPOEHMWE 3apobllLia

pacTeHus.

YcTaHaBNMBaTb CXOACTBO

MPOPOCTKAC 3apO/bILLEM CEMEHMW.

OnucbiBaTh CTaAMU MpopacTaHnus

Pa6oTa
«CTpoeHne
cemMeHu (aco-
nn»
Linhposast
naboparopus
Mo 3KO/0rnn
(natumk ocse-
LEHHOCTH,



Tema

NabopaTopHas

paboTa
Nel

«CTpoeHve cemMeHn

thaconu»

Ycnosus
npopacTtaHns
CceMsH

Cogep>xaHue

3HaueHue Bofbl 1 BO3-
ayxa 11 npopacTaHus
CeMsH. 3anacHble MuTa-
Te/bHble BELLECTBa Ce-
MeHW. TemnepaTypHble
YCIOBUSI MPOpacTaHus
cemsH. Ponb ceeTa. Cpo-
KV nocesa CemsiH

LieneBas ycTaHOBKa
ypoka

MpopocToK, 0co6eH-
HOCTM ero CTPOeHMs..

M3yunTb posb 3anac-
HbIX NUTATENbHBIX Be-
LLIeCTB ceMeHU. Tem-

repartypHble YC/I0BUSA

npopacTaHus CeMSH.

Ponb cBeTa.

Kon-Bo
HacoB

OCHOBHbIe BUAbI OeATe/IbHOCTU
06y-yaroLmxcs Ha
YPOKe/BHEYPOUHOM 3aHATUMN

CeMSH. BbISIBNATb OTINUMTENbHbIE
MPU3HaKN CEMSAH ABYAO/bHbIX 1 0f-
HOAO0/bHbIX PACTEHWIA.
Vcnonb3oBaTb MHOPMALMOHHbIE
pecypchbl 4ns NOAroTOBKM CO06LLe
HWS 0 POJIN CEMSIH B XXM3HMW YesioBe-
Ka.

MpoBoanTbL HabnoaeHWs, HUKCUPOo-
BaTb VX pe3ynbTaTbl BO BPEMS BbINO/-
HeHus nabopaTopHO paboThl.
Cobntofatb npasuna paboTbl B Kabu-
HeTe, obpalleHns ¢ n1abopaTopHbIM
06opyaoBaHMEM YMEHMe paboTaTh C
nabopaTopHbIM 060pY0BaHKEM,
YBENMNUNTENbHBIMW NpUBopamm.

XapakTepun3osaTtb Po/b BOAbl U BO3-
fyxa B MpopacTaHny CeMSH.
OO6BACHATL 3HAYEHME 3anacHbIX Nu-
TaTeNbHbIX BELLECTB B NpOpacTaHuu
CeMSIH.

OO6BACHATL 3aBUCMMOCTb MpopacTa-
HUA CeMAH OT TeMmnepaTypHbIX YC/o-
BUIA.

'porHo3MpoBaTh CPOKK Mocesa ce-
MSAH OTAEeNbHbIX KY/bTYp.

YMeHue paboTaTb ¢ 1abopaTOPHbLIM
060pyL0BaHNEM, YBENNYNTENTbHLIMU
npubéopamu.

dopma
ypoka

["pynnoBas,

YpoK
MPaKTUKYM

becena

Mcnonb3oBa
-HUe

obopypo-
BaHue

BN@XKHOCTMN 1
Temnepary-
pbl).
ONEKTPOHHbIe
Tabnuupl n
njakaTbl.

PaboTa
«YcnoBus
npopacTtaHms
CEMSIH».
3HauyeHune Bo-
[bl 1 BO3fyXa
[ns npopac-
TaHUS CEMSIH.
Lingpposas
naboparopus
no aKonormn
(patumk ocee-
LLEHHOCTH,
BMaXKHOCTU U
Temnepary-

pbl).
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Tema
n/n

10. KopeHb, ero cTpoe-
HWe 1 3HauYeHne

11. NabopaTopHas

pa6oTa

No?2

«CTpOeHne KOpHs
NpO-pOCTKa»

JlncT, ero cTpoeHue
N 3Ha4yeHne

Cofep>xaHue

TUNbl KOPHEBBIX CUCTEM
pacTeHuii. CTpoeHune
KOPHS — 30HbIl KOPHS:
KOHYC HapacTaHusl, Bca-
CbIBaHUA, NPOBeLEHNS,
AeneHus, pocta. PocT
KOpHSA, reotponusm. Bu-
[ON3MEHEHNS KOPHEIA.
3HauyeHne KOpHEi B

npupoge.

JlucT, ero cTpoeHue u
3HayeHue

BHellHee cTpoeHune nu-
cTa. BHyTpeHHee cTpoe-
Hue fncTa. Tunbl XUIKo-
BaHWs NNCTLEB.

LieneBasi ycTaHoBKa
ypoka

M3yunTb BHellHee n
BHYTPEHHEe CTpoe-
HVe KOpHA

M3yunTb BHellHee ©
BHYTpPEHHEe CTPOeHne
nucra.

Kon-Bo
yacoB

dopma
ypokKa

OCHOBHbIe BUibl feATeNIbHOCTH
06y-yaroLmMxcs Ha
YPOKe/BHEYPOUHOM 3aHATUM

PasnnuaTb 1 onpegenstb TUMbl Kop-
HeBbIX CUCTEM Ha pUCYyHKax, repbap-
HbIX 3K3eMnaspax, HaTypasibHbIX
obObeKTax.

HasblBaTb 4acTu KOpPHSI.
YcTaHaBMBaTb B3aMMOCBSi3b CTpoOe-
HUA N PYHKUMIA YacTeli KOpHS.
OO6BACHATL 0COO6EHHOCTU pocTa Kop-
HS. MpoBOAUTL HABNKOAEHWS 3a U3-
MeHEHWSMMN B BEPXYLLEYHON YacTu
KOpPHS B nepuog pocTa.
XapakTepn3oBaTb 3HayeHWe BUAOMU3-
MEHEHHbIX KOPHEN AN paCTeHWUIA.
MpoBoanTb HabnogeHus u UKcupo-
BaTb WX pe3y/ibTaTbl BO BPEMS BbIMNO/-
HeHns nabopaTopHOii paboThl.
Cobnogatb nNpasuia paboTbl B Kabu-
HeTe, 06paLleHmns ¢ 1abopaTOpPHbIM
obopyaoBaHMeM

YMeHue paboTaTb C 1abopaTOpPHbIM
060pyfoBaHNEM, YBETMUUTENIbHBIMU
npmnéopamm.

neKums

Mpynnosas,

YPOK
NPaKTUKYM

OnpefensTb YacTU NUCTa Ha repbap-  Ypok
HbIX 3K3EMMNISiPax, pUCYyHKax.

PasnnuaTb NpocTble U CNOXHbIE NK-
CTbA. XapakKTepusoBaTb BHYTPeHHee

CTPOEHME NTNCTa, ero 4acTtu.

, Tpynnosas

nccnepoBaHUA

Mcnonb3oBa
-Hue
obopyfo-
BaHue
ONEeKTPOHHbIE
Tabnuubl 1
niaxkatbl.

Mukpockon
uUndpoBoO,
MUKponpena-
paTbl. Onek-
TPOHHbIE Ta-
6nuubl 1 Nna-
KaTbl.

Mukpockon
UM poBOWA,
MUKponpena-
patbl.BHYTpeH
-Hee CTpoeHue
nucrTa.



Tema
n/n

13 Jluct, ero cTpoeHveM
3Ha4eHue

14 Ctebesnb, ero
CTPOEHME U
3HauyeHune

Na6opaTopHas
15. pa6oTa

Ne 4 «BHellHee

CTpOeHue

KOpHeBMLa, KNy6-

HSl, TYKOBULbI

16 MwuHepanbHoe nuTa-
HWe pacTeHU n
3HayeHue BOAbI

Lienesas ycTtaHoBKa

Cofep>kaHune
ypoka

CTpoeHve 1 hyHKLMN
yCTbUL,. 3HaYeHune nucta
AN pacTeHus: (POTOCUH-
Tes, ncrnapeHue, rasooo-
MeH. Jluctonag, ero
pOJib B >XU3HW pacTeHus.
BunaovsmeHeHuA nn-
CTbeB

M3yunTb BHeLlHee
CTpoeHune cTebns. Tu-
Mbl CTE6/EN.
BHyTpeHHee CTpoeHue
cTebns. PYHKUMN
cTebns.
BugonsmeHeHunA
CTe6Na y Haf3eMHbIX
N NoA3eMHbIX
noberos.

CTebenb, ero cTpoeHve
N 3HaYeHne

Kon-Bo
yacoB

OCHOBHbIe BUAbI AeATE/IbHOCTM
06y-yaromxcs Ha
YPOKE/BHEYPOUHOM 3aHATUN

YcTaHaBNMBaTb B3aMMOCBSI3b CTpoOe-
HMS U QYHKUMIA nncTa.
XapakTepunsoBaTb BUAOM3MEHEHUS
JINCTbEB PacTeHWUIA

YMeHue paboTaTth ¢ labopaTopHbIM
060py0BaHNEM, YBENNUNTENBHBIMU
npmnbopamu.

OnucbiBaTb BHeLLIHee CTPoeHue cTeb-
N8, NPUBOANTbL MPUMEPbLI Pa3NYHbIX
TUNOB CTe6NEN.

HasbiBaTb BHYTPEHHUE YacTu CTebns
pacTeHnin n nx PyHKLUN.
OnpegensTe BUAOU3IMEHEHNS Haf-
3eMHbIX 1 NoA3eMHbIX MOGEroB Ha
puycyHKax, ortorpagumsax, Hatypasb-
HbIX 0ObeKTax.

M3yyaTb 1 onucbiBaTb CTPOEHME NOJ-
3eMHbIX M06eros, 0OTMeYaTb UX pas-
nnyus.

durKcnpoBaTb pe3ynbTaTbl UCCneno-
BaHuii. Cobntogatb nNpasuia padboTbl
B KabumHeTe, obpalleHus ¢ nabopa-
TOPHbIM 060pyAOBaHNEM

3. OCHOBHbIe NPOLECCHI XXU3HEAESATENbHOCTM )acTeHUniA (5 u)

YcTaHaBNMBaTbL B3au-
MOCBS3b MOYBEHHOIO
NUTaHUS PacTeHNIA 1
YC/IOBUIA BHELLIHEN
cpefnpbl.

MwuHepanbHoe nuTaHue
pacTeHWin 1 3HaYeHne
BOAbI

Bopga Kak Heob6xogumoe
yCnoBmve MUHEPaIbHOro
(NOYBEHHOr0) NUTaHKS.

l

OGBACHATL PO/Ib KOPHEBbLIX BO-
NTOCKOB B MeXaHM3Me MOYBEHHOI0
NUTaHNS.

O60CHOBbIBATbL POJIb MOYBEHHOO MK-
TaHWs B XKN3HW PacTEHMWIA.

®dopma
ypokKa

becena

YpokK
nccnenoBaHu
A, rpynnosas

Ypok
NpakTUKyMm

becena

Mcnonb3oBa
-HKne

obopypo-
BaHue

ONEKTPOHHbIE
Tabnuupl 1
niaaKkaTbl.

Mukpockon
umpoBon,
MUKponpena-
patbl. «CTe-
6enb ogHO-
[ONbHBIX U
OBYAONbHbIX
pacTeHuin»
ONEeKTPOHHbIE
Tabnuubl 1
niakarbl.

Lincgpposas
nabopatopus

no 3Ko0rmn
(4aTymK BNax-
HOCTW, OCBe-
LLLEHHOCTN)



Ne
n/n

Tema

17 MwuHepanbHoe nuTa-
HWe pacTeHu 1
3HayeHvie BOAbI

18 BozgywiHoe
nuTaHve
pacTeHnin —
thoTocuHTE3

19 3HaueHune

(hOTOCUHTE3aB
npupoge

20 [bIXaHne 1 06meH
BELLECTB Y pacTeHWi

LleneBas ycTaHOBKa

CofeprkaHue
ypoka

V13BneyeHme pacTeHreM
13 MOYBbl PACTBOPEHHBIX
B BOJE MUHepasbHbIX
conei. PyHKUMA KopHe-
BbIX BO/IOCKOB. [Nepeme-
LLleHME BOAbl N MUHe-
pasibHbIX BELLECTB M0
pacTeHuto. 3HaueHue
MWHEPasIbHOro (MOYBEH-
HOro) nutaHus. Tunbl
yA06peHnii n nx ponb B
YKN3HU pacTeHns. JKo-
Nnoruyeckve rpynnel pac-
TEHWI NO OTHOLLEHUIO K
BOje

Bo3ayLiuHoe
NUTaHWepacTeHW

— (hOTOCUHTE3
Ycnosus 06pa3oBaHus
OpraHNYecKnx BeLLEeCTB
B pacTeHUN. 3enéHble

XapakTepu3osatb
yCnoBus, Heobxoau-
Mble 15 BO34YLLIHOIro
MUTaHUSA PacTEHWIA.
O6BACHATL POsb
3e/1EHbIX JINCTLEB B

pacTeHus — aBTOTPOMbI.  (POTOCUHTESE.
eTepoTpodb! Kak no-

TpebuTenu roToBbIX Op-

raHNYeCKNX BeLLECTB.

[bixaHne n o6MeH Be- XapaKTepusoBaTb

CYLLIHOCTb npoLiecca

LLIECTB Y pacTeHwii
AbIXaHUs Yy PacTEHWIA,

Ponb AbIXaHUA B XXU3HU

Kon-Bo

yacoB

OCHOBHble BUfbl AeATETbHOCTYU
06y-vatoLmxca Ha
YPOKe/BHEYPOUHOM 3aHATUMN

CpaBHWMBaTb 11 pa3nnyaTb COCTaB I
3Ha4YeHne OpraHNYecknX 1 MuUHe-
pasibHbIX YA0BPEHWNIA ANs pacTEHWIA.
Vcnonb3oBaTb MH(OPMaLMOHHbIE
pecypcbl ANs NOArOTOBKMN MPe3eHTa-
LMK NPOeKTa 0 NpUcrnocob1eHHOCTH

KBOje paCTeHl/II7I pa3HbIX 3KOJ1I0rnye-

CKUX rpynn

MpUBOANTL NPUMEPLI OPraHU3MoB —

aBTOTPO(OB U reTepoTPooB, Haxo-
OUTb Pa3nnymns B UX NUTaHUW.
O60CHOBbIBaTb KOCMUYECKYHO POJib
3eN1EHbIX pacTeHUiA. cnonb3oBaThb
WHOpMaLMOHHbIE pecypcbl 48
NMOAroTOBKM COOBLLEHNA 0 POSn
(hOTOCMHTE3a Ha Halleld nnaHeTe
BbINonHATL HAbMOAEHNSA U n3Mepe-
HUSA

BocnutaHne 6epeXxHoro
OTHOLLIEHMSIK CBOEMY 3[0POBbIO,
MPUBATUE UH- Tepeca K N3yYeHUHo
npeameTa.

Popma
ypoka

Ypok
nccnefoBaHus,
rpynnosas

YpokK
nccnefoBaHu
4, rpynnosas

becena

Ypok
nccnefoBaHm
f, rpynnosas

Mcnonb3oBa
-HUe

o6opypo-
BaHue

LindpoBas

naboparopus
Mo 3KO0JIorun
(natuvk yrne-
KUC/Oro rasa
1 KNCNopoaa)

LmndpoBsas
naéopartopus

Mo 3Ko/10rnn



n/n

21

22,

Tema

Bopopocnn.

x
MHOroo6pasve B

npupose

CopeprxaHwue

pacTeHuin. CpaBHUTENb-
Has XapaKTepucTrKa
MPOLLECCOB fbIXaHNsA 1
(hoTocuHTeza. O6MmeH
BELLLeCTB B OpraHu3me
KaK BaXKHeWLLWIA npu-
3HaK XU3HW. B3anmo-
CBA3b NPOLECCOB AblXa-
HUSA 1 POTOCUHTE3A

O6Lan xapakTepucTu-
Ka. CTpoeHwue, pasmHo-
YXeHve BOJ0POC/EN.

Pa3Hoo6pa3ve Bofo-

pocnein. OTaenbl: 3ené-
Hble, KpacHble, bypble
BOJOpOCNN. 3Ha4eHne

BOAOPOCNEN B NPUPOAE.

Mcnonb3oBaHne BOAO-
pOC/ei YeNoBEKOM

LleneBas ycTtaHoBKa
ypoka

YcTaHaBnmBath B3au-
MOCB$I3b MPOLECCcoB
AbIXaHnA 1 POTOCKH-
Te3a, MPOBOAUTL MX
CpaBHeHMVE.
Onpegenatb NoHATHE
«0B6MEH BELLIECTB.
XapakTepunsosaTb 06-
MeH BELLLeCTB Kak
BaXXHbI NPU3HaK
YKN3HU

Kon-Bo
yacoB

OCHOBHbIe BUAbl AEATENBHOCTM
00Yy-4aroLmnxcs Ha
YPOKe/BHEYPOUHOM 3aHATUN

BbINOMHATL ONbIT, HabNOAATL pe-
3ynbTaTbl 1 AeNaTb BbIBOAbI MO pe-
3ynbTaTaM UCCnefoBaHus

4. MHoroo6pasue n pasBuTe MCTUTENbHOToO mupa (15 u)

M3yunTb CTpoeHune u
pasMHOXXeHWE BOAO-
pocneii

!

Bblgensatb n onucbiBaTb CYLLECTBEH-
Hble NPU3HaKy BOAOPOC/IEN.
XapakTepun3oBaTb rnaBHble YepThl,
NneXxatime B OCHOBE CUCTEMATUKM BO-
flopocnen.

Pacrno3sHaBaTb BOJOPOCU Ha PUCYH-
Kax, repbapHbIX maTepuanax.
CpaBHuMBaTb BOLOPOC/N C Ha3eMHbI-
MW PaCTEHUAMMU N HaXOAUTb 06LLme
NPU3HaKMW.

OO6BACHATL NPOLLECChI PA3MHOXEHUSA
Y OAHOK/IETOYHBIX 1 MHOIOK/IETOY-
HbIX BOZOPOCNENA.

Vcnonb3oBaTb MH(OPMaLMOHHbBIE
pecypcbl 415 NOATOTOBKN CO06LLe-
HWA 0 3HAYEeHUW BOAOPOC/EN B MPU-
POJe 1 XXM3HW YenoBeKa

dopma
ypoKa

becefa

Becena,
NPOeKTHas
[EATENbHOCTb

Vcnonb3oBa
-Hue
obopypo-
BaHue
(natumk yrne-
KMC/IOro rasa
N Kncnopoaa)

Mukpockon
umdpoBon,
MUKponpena-
patbl. (Of-
HOKNeTouHas
BOAOPOC/Ib —
X1amuaomo-
Haja)



n/n

23

24

25

T1

28

Tema

Otgen Moxosug-

Hbl€.

O6Lwas xapak-
TEPUCTUKA 1
3HaueHue
MOXOBUAHbIX

JNabopaTopHas
paboTa

Ne6
«M3yyeHne
BHELLHero
CTpOeHUA
MOXOBUAHbIX
pacTeHui

Otaen

[TonocemeHHble.

(SbLLas xapak-
[ apucTmka n

Copep>kaHue

MoxoBuaHble,
XapaKTep-Hble YepThbl
CTPOEHUA.

Knaccbl: [e4éHOUYHUKN 1
NnctocTebenbHble, UX
OT/INYUTESIbHBIE YepThl.
Pa3mHoXeHwue (6ecno-
/10€ ¥ MOJI0BOE) 1 pas-
BUTME MOXOBUIHbIX.
MoxoBUAHbIE KaK
CNOpPO- Bble pacTeHUs.
3HayeHne MX0B B Npu-
pofe 1 >XMU3HW YesoBeka.

»

O6Las XapaKTepucTmka
ronocemMeHHbIX. Pacce-
NleHne ronocemMeHHbIX
Mo MOBEPXHOCTU 3eM/IN.
O6pasoBaHWe ceMsH

LieneBasi ycTaHOBKa
ypoka

M3yunThb CTPOEHNE 1
pa3MHOXeH1e MX0B

M3yunTb 06Lyt0 Xa-
PaKTepuUCTMKY ronoce-
MEHHbIX PacTeHWi



Kon-Bo
yacoB

OCHOBHble BUAbl AeATeNbHOCTU
00y-4atoLLMXCca Ha
YPOKe/BHEYPOUHOM 3aHATUN

CpaBHuBaTb NpeAcTaBuTenNelt pas-
JIMYHbIX TPYNN pacTeHWit oThena, Ae-
naTb BbIBOAbI.

HasbiBaTb CyLLeCTBEHHbIE MPU3HaKK
MXOB.

PacnosHaBaTb npeacTaBuTeneil Mo-
XOBUAHbIX HA PUCYHKaX, repbapHbIX
MaTepuanax, XXuBbIX 06beKTax.
Bblaenatb Mpu3Haky NpUHaAIeXHo-
CTW MOXOBUAHbIX K BbICLUMM CMOPO-
BbIM PacTEHUSAM.

XapakTepu3oBaTb NPOLECCHI pas-
MHOXEHHble 1 pa3BUTUSA
MOXOBUAHbIX,UX OCOBEHHOCTN.
YcTaHaBMBaTb B3aMMOCBSi3b CTpOe-
HUSA MXOB M NX BO3LENCTBUSA Ha
cpeny o6uTaHus.

CpaBHMBaTb BHELLIHEE CTPOEHME
3eN18HOro Mxa (KyKyLIKUHA fibHa) 1
6enoro mxa (ctparHyma), oTmeyaTb
NX CXOACTBO M pasnnyusl.
duKcnpoBaTb pes3ysnbTaTbl MUCCneno-
BaHWA.

CobntogaTe nNpasuia paboTtsbl B Kabu-

HeTe, obpalleHuns ¢ nabopaTopHbIM
obopyaoBaHNeEM

BbIsSiBNSTL 06LLUME YepPTbl CTPOEHUS U
Pa3BUTUS CEMEHHbIX PACTEHWIA.
OcBauvBatb NPUEMbI paGoTbl C Ornpe-
JlennTenem pacTeHuit. CpaBHMBATb
CTPOEHME CMOPbI U CEMEHM.

dopma Mcnonb3oBa

ypoka -Hue
obopyso-
BaHue
becena Mwukpockon
LMPOBOA,
MUKporipena
paTbl.
(CparHym —
K/IETOYHOe
pynnosas, CTPOEHME)
KPYT/blii
cTon
["pynnosas,
YPOK
NPaKkTUKyMm
["pynnoBsasi PaboTa ¢ rep-
Kpyrnbllii cton  6apHbIM MaTe-
puaniom
Ypok

ncenegoBaHmA



3Ha4yeHne , Fpynnosas
royloCeMeHHbIX



n/n

29-
30

31

32

Tema

CemeiicTBa Knacca
[BYynonbHble

CewmelicTBa Knacca
OpaHo[o/MbHbIe

Cofep>xkaHue

KaK CBuaeTensCcTBo 60-
Jlee BbICOKOr0 YPOBHS
pa3BUTUS rO/IOCEMEH-
HbIX MO0 CPAaBHEHWUIO CO
cnopoBbIMK. OcobeHHO-
CTV CTPOEHMSA N pa3BU-
TVS NpeacTaBuTenei
knacca XBoWiHble. ["ono-
CeMeHHble Ha TeppuTo-
pun Poccuun. Nx
3HaueHue B NpuUpoje u
YKN3HN4Ye0BeKa

Ob6uwas
XapaKTepUCTUKa- Ka.
CewmeiicTBa:
Po3oLBeTHbIe,
MoTbINbKOBbLIE,
KpecTouBeTHbIe,
MacnéHoseble,
CnoXHOLBETHBbIE.
OTnnuunTesbHbIe
MPU3HaKN CEMENCTB.
3HayeHune B npupose u
YKU3HWN YesioBeka.
CenbcKoxo3sii-
CTBEHHbIE KY/NbTypbl

O6uaa xapakTepucTuka.
CewmelicTBa: JlnneliHble,
JlykoBble, 3nakun. OT-
NNYnTENbHbIE NPU3HAKMW.
3HayeHue B Npupoge,

LleneBas yctaHoBka  Kon-BO
ypoka yacoB
MN3yunTb 06LLYyHO Xa 2
PaKTepuUcTmUKy
cemelicTB Knacca
[ABYy[O/bHbIE.
M3yunTtb 06LLyto Xa- l

PaKTEPUCTUKY ce-
MelicTB Knacca OfHo-
[l0NbHbIe.

OCHOBHble BUAbI AEATENBLHOCTY
006Yy-yaroLWmnxcsa Ha
YPOKe/BHEYPOUHOM 3aHATUN

XapaKTepmn3oBaTb MpPoLecChbl pas-
MHOXXEHMSA U PasBUTUSA FONOCEMEH-
HbIX.

MNporHosnposaTk MNocneaCcTBUA Hepa-
LIMOHaNbHON [1eATeNbHOCTN YenoBeka
[719 XKU3HW TONI0CEMEHHBIX.
Wcnonb3oBatb MHGOPMaUVOHHbIe
pecypcbl AN MOAroTOBKWU Mpe3eHTa-
LM NPOEKTa 0 3HAYEHUUN XBOMHbIX
necos Poccun

BblgensiTb OCHOBHble MPU3HAKU Knac-
ca lBynonbHble.

OnucbIBaTb OTINYUTESbHbIE MPU3Ha-
KN CEMENCTB K/acca.

Pacno3HaBaTb NnpeacTaBUTENeN ce-
MECTB Ha PUCYHKax, repbapHbIX Ma-
Tepunanax, HaTypanbHbIX 00bEKTaX.
MprMeHATb NPUEMBI paboThbl C onpe-
AennTenem pacTeHuin.

Mcnonb3oBaTb MHHOOPMaLVOHHbIE
pecypcbl ANna rnoAroToBKW rpeseHTa-
LMn NpoeKTa 0 posiv pacTeHuid Knac-
ca [BynosnbHble B MPUPOAE U XKU3HN
yenoBeka

Bbigenatb npusHaku knacca OgHo-
[JOJbHbIE.

Onpenenstb NpU3HaKK fefneHns
knaccos [ByaosnbHble n OgHOL0/b-
Hble Ha CeEMeCTBa.

dopma
ypoka

6ecena

becepna,
NpoeKTHas
[eaTeNbHOCTb

Vcnonb3oBa
-HKe

obopygao-
BaHue

Pa6oTa ¢ rep-
6apHbIM MaTe-
puanom

Pa6oTa c rep-
6apHbIM MaTe-
puanom



Tema CogepxxaHune
n/n

YXKU3HU 4Yenoseka. Vc-
K/KO4YM TeflbHas ponb
3/1aKOBbIX pacTeHW

33-34 WTOroBoe 3aHATUE

LieneBas ycTaHoBKa
ypoKa

Kon-Bo
yacoB

OCHOBHbIe BUfbl AESATENLHOCTY
006Yy-yaroLmxes Ha
YPOKe/BHEYPOUHOM 3aHATUMN

OnucblBaTb XapaKTepHble YepTbl ce-
MeWncTB Knacca OAHOAO/MbHbIE.
MpuMeHATbL NPUEMbI PaboThl €
onpeaennTenem pacTeHu.
MpuBOANTL NPUMEpBI
OXpaHSeMbIXBWI0B.

Mcnonb3oBaTb MHOPMaLNOHHbIE
pecypcbl 45 MOAFOTOBKM Mpe3eHTa-
LMW NPOeKTa 0 NpakTUYeCKoOM UC-
No/Ib30BaHUN PacTEHWU CeMecTBa
OfHOAO0/bHbIE, O 3HAYEHUM 3/1aKOB
[N151 )KNBbIX OpraHn3moB

dopma
ypoka

Ypok
KOHhepeHUMs

Vicnonb3oBa
-HKne

o6opygo-
BaHue






«BNOMOIMNA. PASHOOBPA3VE OPITAHUN3MOB: X)KBOTHbIE»

UacTb 1. O6Lme CBeIeHNS O MUPE XXMBOTHbLIXHacTb

2. CTpoeHMe Tena XXMBOTHbIX

YacTb 3. MoguapcTeo MpocTeiwne, nnn OgHoKNeToYHbIeYacTb 4
MoauapcTeo MHOrOK/NeTOYHbIE

YacTtb 5 Tunbl MNnockvie Yepsu, Kpyrnble vepsu, Konbyatble yepsuYacTtb 6
Tun Monntocku

YacTb 7. Tun YneHncToHorune

YacTb 8. Tun Xopgaosble. becuepenHble. Hagknacce PoibbiYacTs 9.
Knacc 3emMHOBOAHbIE, U AMGnoUn

YacTtb 10. Knacc MNpecmbikatowmecs, v PentunmmYacts 11.
Knacc MNtuubl

YUacTb 12. Knacc MnekonuTatowue, nnu 3sepuyactb

13. Pa3BuTHe XXMBOTHOIO Mupa Ha 3emine



No Tema
n/n

1-2 KneTka

3-4  TkKaHu, opraHbl U cu-
CTEMbI OpraHoB

CopeprkaHune

KneTka

Hayka uurtonorus.
CTpoeHme XXMBOTHOI
KNeTKu: pasmepbl U ¢op-
Mbl, KNETOYHbIE CTPYKTY-
pbl, X POfib B XU3HeAe-
ATENIbHOCTU KNETKW.
CX0fCTBO U pasnnymns
CTPOEHWA XXMBOTHOMN U
pacTUTENbHON KeTOK

TKaHW, opraHbl U cUcTe-
Mbl OpPraHoB

TKaHW: anUTeNnanbHbIE,
COEIUHUTENbHbIE, Mbl-
LLIEYHbIE, HEPBHbIE, UX
XapaKTepHble MPU3HaKMU.
OpraHbl 1 CUCTEMBI Op-
raHoB, 0COGEHHOCTH
CTPOEHUs 1 PYHKLUIA.
TWNbl CUMMETPUN XKUBOT-
HOro, X CBS3b C 06-
Pa3oM XXMN3HW.

LleneBasa yctaHoBKa
ypokKa

Kon-Bo
yacoB

OCHOBHbIe BUbl AeATENbHOCTU
006y-yaroLmxcs Ha
YPOKE/BHEYPOUHOM 3aHATUMN

2. CTpoeHUe Tena XXMBOTHbIX 4( )

BbISBATbL CXOACTBO W
pasnuume B CTPOEHUM
YXVUBOTHOW W pacTu-
TeNbHOW KNEeTOK

M3yunTb TKaHW: anuTe-
NanbHble, COeANHM-
Te/bHble, MbILUEYHbIE,
HEepBHbIE, UX XapaK-
TEpHbIE NPU3HAKY.

2

CpaBHVBaTb K/ETKM XXMBOTHBIX W pac- 6ece,qa

TEHWIA.

HasblBaTb KNETOYHblE CTPYKTYPbl XW-
BOTHOIA KNETKN.

[JenaTb BbIBOALI O MPUYMHAX pas-
NINYNA N CXOACTBA XUBOTHOM M pac-
TUTENbHOW KNETOK.

YcTaHaBNvBaTb B3aMMOCBSI3b CTpOe-
HWSA XXMBOTHOW KNETKM C TUNOM NnTa-
HUS

YMeHue paboTaTtb ¢ 1abopaToOpPHbIM
060pyf0BaHNEM, YBENNYUTENbHBIMU
npubéopamum.

HasblBaTb TUMbl TKaHEW XXMBOTHbIX. becepa
YcTaHaBnMBaTb B3aMMOCBS3b CTPOe-
HUS TKaHel € UX QyHKLUAMN.
XapaKTtepunsoBaTtb OpraHbl 1 CUCTEMbI
OpraHOB XXVMBOTHbIX.

MpuBOAUTL NPUMEPLI B3aUMOCBS3N
CUCTEM OPraHoB B OpraHu3Me.
BbICKa3bIBaTb NPEANONOXKEHNS O MO-
CNeACTBUAX HapyLLEHWs B3aMMOCBS-
311 OpraHoB 1 CUCTEM OpraHoB ANs
opraHu3ma.

OnucblBaTh B3aMMOCBA3b 06pasa
YKM3HW XXMBOTHOIO W TMNA CUMMETPUN

Tena.

dopma
ypoka

Vcnonb3oBa
-Hue

o6opyno-
BaHue

Mukpockon
LMpOoBOH,
MUKponpena
-partbl.

Mukpockon
umhposon,
MUKponpena
-parthbl



n/n

7-8

Tema

O6wan xapakrepu-
CTVKa noAuapcTsea
MpocTeiwve. Tun
CapkofoBble n
XKTY-TUKOHOCLbI.
Knacc
Capkopgosble

Tun CapkogoBsble
MXXTYTUKOHOCLIb.
Knacc
XKryTnkoHoc-Lbl

Cofep>xaHue

Cpegaa 06uTaHNs, BHELL-
Hee cTpoeHue. CTpoe-
HUWE U XU3HeaeaTeNb-
HOCTb CapKOJO0BbIX Ha
npumepe améobbl-npo-
Tes. PasHoo6pasue cap-
KOAOBbIX

Cpepfa obutaHus, cTpoe-
HUE 1 NepefBdKeHVe Ha
npvMepe 3Br/EHbI 3eN1é-
HOI. XapakTep MUTaHus,
ero 3aBMCUMOCTb OT
yCnoBuia cpefpbl. Abixa-
HUe, BblJeneHne v pas-
MHOXeHVe. CouyeTaHue
MPU3HAKOB YXMBOTHOIO 1
pacTeHus y 3Br/IEHbI
3enéHoii. PasHoobpasue
XKIYTUKOHOCLIEB

Lienesas ycTaHoBKa

ypoKa

Kon-Bo
yacoB

OCHOBHbIe BUAbl AeSATENIbHOCTY
06y-4atoLLMXCA Ha
YPOKe/BHEYPOUHOM 3aHATUN

3. MoguapcTteo MpocTeliwmne, nnn OJHOKNETOUHbIE (6 4)

[aTb 06LLYyt0 XapaKTe-

pucTuKy MpocTei-

WK1M, Ha npumepe Tu-

na CapKogoxXryTu-
KOBble

Ha npumepe 3BrneHbl

3e/1eHol NoKasaTh
B3aMMOCBSI3b CTPOe-
HMA 1 XapaKTepa nu-
TaHWs OT YCMOBUIA

OKpY>KatoLLeii cpefbl.

2

2

BbIfBNATL XapaKTepHble NMpu3Haku
noguapcrtea Mpocteiiuve, nnn Oa-
HOK/IeTOUHble, Tuna CapKofoBble u
XXTYTUKOHOCLbI.

PacnosHasatb NpefcTaBuTeNien Knac-
ca CapKoZoBble Ha MUKponpena-
paTax, pUcyHKax, hotorpagusx.
YcTaHaBMBaTL B3aMMOCBSA3b CTpPOe-
HUA 1 (DYHKLWIA opraHu3Ma Ha npu-
Mepe aMEébbI-npoTes.
O60CHOBbIBaTb POJ/1b MPOCTEMLLINX
BIKOCUCTEMAX

YMeHuve paboTaTb € 1abopaTopHbLIM
060pyL0BaHMEM, YBEMUYATEbHBIMM
npuéopamu.

XapaKkTepn3oBaTb cpefly 06UTaHus
YKI'YTMKOHOCLIEB.

YcTaHaBMBaTb B3aMMOCBA3b XapakK-
Tepa NUTaHUsA 1 YCNOBUIA Cpefpl.
O60CHOBbIBaTb BbIBOS, 0 MPOMEXY-
TOYHOM MOJIOXKEHUN 3BINIEHbI 3€/6-
HOIA.

MpuBOAUTL [OKa3aTeNbCTBa 6onee
CNOXKHO opraHu3aLm KonoHuab-
HbIX )OPM >XI'YTUKOBbIX.
PackpblBaTb PO/b XXI'YTUKOHOCLEB B
akocucTemax

dopma
ypoKa

"pynnosas
KpYr bl
cTon

becena

Mcnonb3oBa
-HKe

obopyao-
BaHue

Mukpockon
UM poBoiA,
MUKponpena
-paTthl
(ameba)

Muwukpockon
umnposon,
MUKponpena
-pathbl.
(sBrne-Ha
3eNeHas)



OCHOBHble BUfbl AeSTe/IbHOCTM

Ne Tema CopeprkaHue LleneBan yctaHoBka  Kon-Bo dopma Vicnonb3oBa
n/n ypoKa yacoB 00y-HaloLLNXCs Ha ypoKa _HUe
YPOKe/BHEYPOUHOM 3aHATUMN
o6opygo-
BaHue
9-10 Twn WHdy3sopum Cpepga 0buTaHMa, CTpoe- Y CTaHOBUTL XapakTep- 2 BbIABNATL XapakTepHble MNPU3HaKK Pa6oTa B Mwukpockon
HWe ¥ nepeaByXXeHne Ha Hble MPU3HaKN TUNa Tuna Hdysopuu. rpynnax, umposon,
npumepe MHQy3opumn-Ty-  VIHdy30pum 1 noka- MpuBOAMTL NPUMEPbI U XapakTepu-  NPaKTUKyM MUKponpena
(henbku. CBA3b YCNOXKHE-  3aTb YepTbl YC/IOXKHE- 30BaTb YepTbl YC/IOXKHEHUS OpraHu- -paTbl.
HWSi CTPOEHUS NHDY30PUA  HUS B KNTETOYHOM 3aUmn HQY30pUiA MO CPaBHEHUIO C (MHy-
C MpoLeccamMmm NX XKN3He-  CTPOEHUM. CapKOXXI'yTUKOHOCLLaMW. 30pun)
JesATensHocTn. PasHo06- HabnogaTte NpocTenwmnx nog,
pasvie MHy30puii. MMWKPO-CKOMOM.
durKcmpoBaTb pesynbTaTbl Habnoge-
NabopaTopHaspaboTa HUIA.
Nel 0606WaThb UX, AenaTb BbIBOAbI.
«CTpoeHne 1 nepeasu- CobntogaTs Npasua NoBeJeHUs B
YKEHVE UHY30pUN-TY- KabunHeTe, obpallieHnsa ¢ naboparop-
henbKmn» HbIM 060pyA0BaHMNEM
4. MoguapctBo MHOMOKNETOUHbIE (4 )

11-12 Tun O6was xapak-  O6Lme YepTbl CTPOE- M3yunTb CTpOEHMe 1 2 OnucbiBaTb OCHOBHbIE MPU3HAKK becena Mwukpockon
TepucTuKa MHOro- HUs. Fngpa— oANHOY-  XKU3HELEeATeNbHOCTb noguapcrsa MHOrOKMIeTOUHbIE. umposon,
K/MIETOUHBIX YXMNBOT- Hbli nonun. Cpega 06u-  KULLEYHOMOJIOCTHBI HasblBaTb npeacTasuTeneli Tuna Kun- MUKponpena
HbIX. Tun KuweyHo- TaHWS, BHELLHee U BHY- XHa npumepe LLIEYHOMNO/OCTHbIX. -pathbl. (BHY-
MOIOCTHbIE. TpeHHee CTPOEeHMeE. rMapbl,BblAENUTb BblgenaTs 06Lme YepTbl CTPOEHMS. TpeHHee
CTpoeHune n XusHe-  OCOBEHHOCTU XXU3HeAe-  OCHOBHbIEYEPThI O6BACHATL Ha NPUMEpPe Hann4uue ny- CTpoeHune
OenaTeNbHOCTb ATENbHOCTH, YPOBEHb YCNOXHEHWS 4eBON CUMMETPUMN Y KMLLIEYHOMO- rmapbl)

OpraHvsaLum B CpaBHe- opraHusaumm no NOCTHBIX.
HUW C NPOCTEALLMMM CpaBHEHUIO ¢ Npo- XapakTepr3oBaTb Npu3Hakn 6onee
CTeALmMM. C/IOXXHOV opraHu3aLmy B CpaBHeHU
C NpocTenLLMn
5. Tunbl Mnockue yvepsu, Kpyrnbie yepsn, Konbyatble yepsu (10 u)

13-14 Twn KonbyaTble ye-  MecTa 06utaHus, ctpoe-  3yuntb 2 HasbiBaTb 4YepTbl 60/iee BbICOKOWN Op- 6Gecefa Lindposoii

psu. O6Lan HVE U XN3HeJesTeNb- 0COBEHHOCTH raHM3aumm KonbyaTbIX Yepsei no MUKPOCKON

X7/ TTTUTTYTT/ACTTA CT CpaBHeH N C Koyrn bIMW. s



n/n

Tema

XapaKTepnucTunka.

Knacc
MHoroLue-
TUHKOBbIE YepBU

CopeprkaHue

CUCTEeM BHYTPEHHUX Op-
raHoB. Y pOBHW OpraHu-
3aLyun opraHoBs 4YyBCTB
CBOOOAHOXMBYLLNX
KO/bYaTbIX YepBei 1 na-
PasnMTUYECKUX KPYT/bIX
yepBel
Na6opaTopHaspaboTa
Ne2

«BHellHee cTpoeHwue
[O>K[1eBOr0 YepBs, ero
repeaBwKeHve, pasapa-
YXUMOCTb».

Na6opaTopHaspaboTa
Ne3

(no yCMOTpEHNUIO yuK-
Tensa)

«BHYTpeHHee CTpoeHne
LOXKEBOr0 YepBs».

Llenesasn yctaHoBKa
ypoka

B CTPOEHUW KO/bYa-
TbIX YepBeli Kak 60-
Nee BbICOKOOPraH130-
BaHHOW rpynmbl Mo
CPaBHEHMIO C M/I0CKU-
MU 1 KPYTNbIMK Yep-
BSAMW.

Kon-Bo
yacos

OCHOBHbIe BUAbI AeSATENbHOCTU
06y-4atoLLMXCS Ha
YPOKe/BHEYPOHHOM 3aHATUN

PacnosHaBaTb NpeAcTaBuTeNeld Knac-
ca Ha pucyHkax, qoTorpadusx.
XapakTepun3oBaTb YepTbl YCI0XHe-
HUA CTPOEHUS CUCTEM BHYTPEHHUX
OpraHos.

®opmynnpoBaThb BbIBOA 00 YpOBHE
CTPOEHWS OpraHoB YyBCTB

6. Tvn Monnocku (24)

dopma
ypoka

Ypok
NPaKTUKyM,
pa6oTa B
rpynmnax

Mcnonb3oBa
-Hue

o6opygo-
BaHue

nabopatop-
Hoe 06opyAao-
BaHWe. Jnek-
TPOHHbIE Tab-
nnupl



15-16 Knacc BycTBOpUa
Thble MOJINIFOCKU

Cpepia 06uTaHus, BHeLL-
Hee CTPOeHVe Ha npuMe-
pe 6e33y6kn. CTpoeHue
N (PYHKUMN CUCTEM BHY-
TPeHHKX opraHos. Oco-
6EHHOCTV Pa3MHOXEHMSA
1 pa3suTKs. Ponb B Npu-
pofie v 3HaYeHne 4N
YenoBeKa.

N3yunTb
0Co6eHHOCTH
CTPOEeHUsA Knacca
[JiBycTBOpYaTHIE MOJSI-
JTIOCKN

Pasnmyatb u onpefensTb ABy- becepa
CTBOPYATbIX MOJIIKOCKOB Ha PUCYH-

Kax, poTorpadusx, HaTypasbHbIX

ob6beKTax.

OO6BACHATL B3aMMOCBA3b 06pasa

YKWN3HW 1 0COBEHHOCTEN CTPOEHUS
[BYCTBOPYaTbIX MOJI/IFOCKOB.

XapakTepus3osaTb YepTbl NPUCMOCO6-

NNEHHOCTW MOJI/TIOCKOB K cpefe o6u-

TaHus.

Limdposoii
MMKPOCKOn,

nabopatop-
Hoe o6opyao-
BaHue. Bnax-
Hble npenapa-
Thl,
KONneKummn
paKoBWH



Ne Tema
n/n

17-18 Knacc Hacekomble

Cogep>xaHue LleneBas yctaHoBKa  Kos-BO
ypoka yacoB

NabopaTopHadapaboTa
Ne4

«BHeLLHee cTpoeHwe pa-
KOBWH MPECHOBOAHbIX W
MOPCKMX MOJI/IFOCKOB»

OCHOBHble BUAbl AeATENbHOCTU
06y-varoLmxcs Ha
YPOKe/BHEYPOUHOM 3aHATUMN

dopmynmpoBaTb BbIBOL 0 PO ABY-
CTBOPYATLIX MO/TOCKOB B BOAHbIX
3KOCMCTEMAX, B XKM3HM Ye/lOBEKa.
YcTaHaB/MBaTb CXOACTBO W Pasnyuns
B CTPOEHUW PaKOBMH MOJI/THOCKOB.
CobntofaTb npaenna paboTbl B Kabu-
HeTe, 06paLleHns ¢ N1abopaTopHbIM
060pyoBaHVEM

7. Tvn YneHncToHorune (4 v)

O6Lan xapakTepucTu- BbISABUTbL OCHOBHbLIE 2
Ka, 0COGEHHOCTW BHeLLU-  XapaKTepHble NpusHa-

Hero CTpoeHus. Pa3HO- KW HaCEKOMbIX

obpasme poToBbIX Opra-

HoB. CTpoeHue 1

(PYHKLMW CUCTEM BHY-

TPEeHHMX opraHoB.. Pa3-

MHO>eHue.

Na6opaTopHaspaboTa
Neo5

«BHeLLHee CTpoeHMe Ha-
CEKOMOro»

.BbISIBNIATL XapaKTepHble NpU3HaKK
HaCceKOMbIX, OMUCbIBaTb UX NPU Bbl-
NOMHEHMM NabopaToOpPHO paboTsbl.
YcTaHaBMBaTb B3aMMOCBA3b BHY-
TPEHHEero CTPOeHNs ¥ NPOLLECCOB
XUN3HELeATeIbHOCTU HACEKOMBIX.
Habnopatb, hMKcUpoBaTthb pesynbTa-
Tbl HAGNMOAEHWIA, AenaTb BbIBOAPbI.
Cobntogath npaemna padboTbl B Kabu-
HeTe, 0bpaLleHNs ¢ nabopaTopHbIM
obopyaoBaHNEM

dopma
ypoKa

YpokK
MpaKTUKyM,
paboTa B
rpynnax

Vicnonb3oBa
-Hne

o6opygo-
BaHue

MOJI/IFOCKOB.
ONEKTPOHHBIE
Tabnmubl

"ep6apHbIii

maTepuan —
CTpOeHMe Ha-
CeKoMOoro



19-
20

Tunbl pa3BUTUA Ha-
CEKOMbIX

Pa3BuTKE C HEMOJHbLIM M3yunTb TUMbI passu-
npespalyeHnem. pynnbl  TUA HACEKOMbIX
HaceKoMbIX. Pa3BuTue C

MOJHBIM NpPeBpaLLeHN-

em. ["pynnbl

HaceKoMbIX.Ponb

Ka)Kaoi ctagum

pa3BUTUSA HACEKOMbIX

XapaKTepu3oBaTb TUMbl PasBUTUS Ha- becepa,
CEeKOMbIX.

OO6BACHATL MPUHLMMBI KNacCcupuKa-

LM HACEKOMbIX.

YcTaHaBNMBaTb CUCTEMATUYECKYHO
NPUHAANEXHOCTb HACEKOMBbIX.

BbISIBNATL pa3nuums B pasBUTUM Ha-

CEKOMbIX C MOJHbIM U HEMOJHbIM
npeBpaLLeHnem

"ep6apHbIii

maTepuan —
TWMbI pasBu-

TS Haceko-

MbIX



n/n

21-
22

Tema

Hagknacc Pbi6bl.
O6Lan xapakrepu-
CTMKa, BHeLUHee
CTpOeHue

CopeprkaHue

LleneBasa ycTtaHoBKa
ypoka

Kon-Bo
yacoB

OCHOBHbIe BUAbI LeATENTbHOCTA
06y-yaroLLMXCcsa Ha
YPOKe/BHEYPOUHOM 3aHATUN

8. Tun XoppaoBble. becuepenHble. Hagknacce Pblbbl (4 4)

OcobeHHOCTH
BHELLHEroCTPOeHws,
CBfi3aHHble COBUTaHNEM
B BOZE.

CTpoeHune 1 hyHKUMK
KOHeuHocTel. OpraHbl
6OKOBOV /INHWK, OpraHbl
CNnyxa, paBHOBECWS.

NabopaTopHaspaboTa
Ne6

«BHeLlluHee CTpoeHMe U
0COBEHHOCTY MepeLBu-
YXeHWs pblobI»

N3yunTb
0COGEHHOCTK
BHELLIHEro CTPOeHMS,
CBSI3aHHbIE C 06uTa-
HVWeM B BOfE.

2

XapakTtepunsoBaTb 0CO6EHHOCTH
BHELLIHEro CTPOeHUs pbl6 B CBA3M CO
cpeaoin obuTaHus.

OcBauBaTb NpUémMbl paboTbl C Onpe-
[eNNTENEM XXMBOTHbIX.

BbISBNATL YepTbl NPUCNOCco6/1eHHO-
CTV BHYTPEHHErO CTPOeHMA pblb K
06MTaHMIO B BOJE.

Habntogath 1 ONMcbIBaTb BHELLHEe
CTPOeHMe N 0COBEHHOCTU Nepessu-
XXeHWA pblb B XOA€e BbINOHEHWS Na-
60paTopHOl paboThl.

Cobnogatb npaswna NnoBefeHVs B
KabuHeTe, 0bpalleHns ¢ nabopaTop-
HbIM 060pYyJOBaHMEM

dopma
ypoka

Ypok
NPaKTUKYM,
rpynnosas

Vcnonb3oBa
-HuWe
o6opypo-
BaHue

BnaxHble
npenaparsbl
«PblBbI»



23-
24

BHyTpeHHee cTpoe-
Hu1e pbI6

N3yunTb BHYTpeHHee
CTPOEHVE pPbIbbl.

OnopHo-asurartesibHas
cuctema. CkeneT Henap-
HbIX U NapHbIX NIaBHU-
KoB. CKesieT roJiosbl,
cKeneT »abp. OcobeH-
HOCTW CTPOEHUA U (DYHK-
LMIA CUCTEM BHYTPEHHMX
opraHoB. YepTtbl 60nee
BbICOKOI0 YPOBHSA Opra-
HW3aLmm pbib No cpas-
HEHUIO C NaHLETHUKOM.
NabopaTopHasi paboTa
Ne7

(no ycMoTpeHnto
yunTens)

YcTaHaB/MBaTb B3alMOCBA3b CTPOe-  YPOK

HUA OTAE/bHbIX YacTei cKeneTa pbl6  MPaKTUKYM,
N NX PYHKLNIA. rpynnosas
BbISBNATb XapaKTepHble YepTbl

CTPOEHUS CUCTEM BHYTPEHHMX Opra-

HOB.

CpaBHUBaTb 0COGEHHOCTU CTPOEHNS

N PYHKUMIA BHYTPEHHUX OpPraHoB pbl6

N NaHUEeTHMKa.

XapakTepun3oBaTb YepTbl YCNOXHe-

HWS opraHu3aumm poio

BnaxkHble
npenaparbl
«PblI6bI».
Mo-genb, —
CKe- NleT
PblObI



n/n

25-
26

27-
28

Tema

Cr1poeHue n pes-
TEeNIbHOCTb BHYTPEH-
HWX OpraHoB 3eMHO-
BOAHbIX

BHyTpeHHee cTpoe-
HWe 1 Xun3Heaes-
TENIbHOCTb MPEeCMbl-
KaroLumxcs

Cofep>kaHue

«BHYTpeHHee CTpoeHue
pbl6bI»

XapakTepHble YepThbl
CTPOEHMS CUCTEM BHY-
TPEHHMX OpraHoB 3eM-
HOBOAHbIX MO CpaBHe-
HUIO C KOCTHbIMU
pblba-mn. CXoAcTBO
CTPOEHUSABHYTPEHHUX
OpraHoB 3eMHOBOAHbIX
N pblb

CX0fCTBO 1 pasnnyus
CTPOEHWS CUCTEM BHY-
TPEHHWX OpraHoB rpe-
CMbIKAOLLMXCA N 3eMHO-
BOAHbIX. YepTbl Npu-
CNoco6/1eHHOCTH
NpecMbIKatoLLUXCH K
YKM3HU Ha cyLle. Pas-
MHOXEHMWE 1 pa3BuTHe.
3aBMCMMOCTb rof0BOro
YXU3HEHHOr 0 UMKna oT
TeMMepaTypHbIX ycno-
BUI

LleneBas ycTaHOBKa
ypoka

Kon-Bo
yacoB

OCHOBHble BUAbl AeATENIbHOCTM
00y-4atoLLUXcs Ha
YPOKe/BHEYPOUHOM 3aHATUN

dopma
ypoka

9. Knacc 3emMHOBOAHbIE, UK AMgpunommn (2 )

N3yunTb uepThbl CTpOE-
HUS CUCTEM BHYTpPEH-
HUX OpraHoB 3eMHO-
BOAHbIX MO CpaBHe-
HNKO C KOCTHbIMU
pblGamu

2

YcTaHaBnvBaTb B3aMMOCBA3b CTpoe-  Gecepa
HWS OPraHoB 1 CUCTEM OPraHoB C KX
(hYHKUMAMU 1 CPefoin 06UTaHuS.

CpaBHuBaTb, 06006L1aTh MHDOPMa-

LMIO O CTPOEHUN BHYTPEHHMX opra-

HOB aMnbuidi 1 pbi6, fenaTb BbIBO-

abl.

OnpenensTb YepTbl 60/1ee BbICOKOM
opraHv3aummn 3eMHOBO/HbIX MO Cpas-

HEHMIO C pblbamMu

10. Knacc NMpecMbikatoLwmecs, unm Pentunnm (2 u)

M3yunTb uepTbl CTpOe-
HUSi CUCTEM BHYTpPEH-
HWMX OpraHoB NPecMbl-
KaroLLmxcs no cpas-
HEHUIO ¢
3€EMHOBOHbLIMW.

2

YcTaHaBnvBaTh B3aMMOCBSA3b CTpoe-  becefa
HUA BHYTPEHHUX OPraHOB W CUCTEM
OpraHoB PenTuaniA, UX (OYHKLUIA 1
cpefbl 06UTaHKUA.

BbisiBNATL YepTbl 60/1ee BbICOKON Op-
raHM3auum npecMblKaroLLMXCa no
CPaBHEHMIO C 3eMHOBOLHbLIMM.
XapakTtepun3osaTtb NpoLEecchl pas-
MHOXEHUS 1 Pa3BUTUS LETEHbILIEN y
NPecMbIKaroLLNXCA.

Vcnonb3oBaTb MHPOPMALMOHHbIE
pecypcbl 41 NOArOTOBKM Mpe3eHTa-
LMK NPOEKTa 0 r040BOM XXM3HEHHOM
LMKne penTunuia, 3aboTe o
noTomcTBe

Vcnonb3oBa
-Hue
obopypo-
BaHMe

BnaxHble
npenaparsbl
«3eMHO0BOS-
Hble»

BnaxkHole
npenapatbl
«[pecmbl-
Karouimeca»



Ne Tema
n/n

29-  O6uwasn xapakTepu-

30 CTMKa Knacca.
BHeluHee cTpoeHue
nTuy,

31- OnopHo-gBuratesib-
32 Hasi cucTemMa nTuy,

Cogep>xaHune

B3anMocCBA3b BHELLUHero
CTPOEHUSA U NPUCNOCOB-
NEHHOCTW NTUL, K NONETY.
Tunbl NepPbeB U UX (YHK-
uun. YepTbl cXoacTBa W
pas3nn4unsi NOKPOBOB
NTUL 1 PENTUNIA.

NabopaTopHaspaboTa
Ne8

«BHelLHee cTpoeHue
nTuupbl. CTpoeHme ne-
pbeB»

3meHeHnA cTpoeHus
CKeneTta NTWL, B CBA3N C
NPUCNoco6/1eEHHOCTLIO K
nonéty. OcobeHHOCTU
CTPOEHUsI MYCKYaTypbl
n eé PyHKUMKN. MNpUYrHBI
cpacTaHua OTAeNbHbIX
KoCTeli ckeneTa NTuL.

NabopaTopHaspaboTa
Ne9
«CTpoeHue cKefieta NTu-
LbI»

LieneBas ycTaHOBKa
ypokKa

Kon-Bo
yacos

OCHOBHbIe BUfbl LesATENIbHOCTU
00y-yaroLmMxcsa Ha
YPOKe/BHEYPOUHOM 3aHATUN

11. Knacc Mtuubl (4 )

M3yunTb B3aMMOCBSA3b 2
BHELLUHEro CTPOEHMUA u
NpPUCcnoco6/ieHHOCTH

MTULY, K NONETY

N3yunTb 2
0COBEHHOCTUCKE eTa

NTULbI, CBSA- 3aHHbIE C
NnosneTom.

XapakTepu3oBaTb OCOBGEHHOCTU
BHELLIHErO CTPOEHMS MTUL, B CBA3N C
VX NPUCNOCO6/IEHHOCTLIO K NONETY.
OOBACHATL CTPOEHWE U PYHKUUN ne-
pbEBOro MOKPOBa Tesia NTuLL.
YcTaHaBNmMBaTb YepTbl CXOACTBA U
pasnnunsa NOKpPOBOB MTULL U penTu-
NN,

M3yyaTb 1 onucbiBaTb 0CO6EHHOCTU
BHELLHero CTPOeHMsi MTUL, B X0Ae Bbl-
nosfiIHeHNs NabopaTopHO paboThl.
Cobntogatb npasunia paboTbl B Kabu-
HeTe, obpallleHns ¢ nabopaTopHbIM
obopynoBaHVEM

YcTaHaBvBaTb B3aMMOCBSA3b BHELL-
Hero CTPOEHUs U CTPOEHUS CKefeTa B
CBSI31 C NMPUCMOCO6/1IEHHOCTbLIO K
MoNneTy.

XapaKkTepn3oBaTb CTPOeHMe U (yHK-
UMW MbILLEYHON CUCTEMbI MTULL.
M3yyaTb 1 onucbiBaTb CTPOEHWE CKe-
NleTa NTuupbl B MPOLEcce BbIMOSHEHNA
NabopaTopHOo paboThbl.

CobntogaTe npaswnia paboTbl B Kabu-
HeTe, 06paLleHuns ¢ NabopaTopHbIM
o06opyaoBaHMeEM

dopma Vcnonb3oBa
ypoKa -Hue
o6opyao-
BaHue
Ypok Yyueno Mtu-
NPaKTUKYM, ubl, Mepba
rpynnosas nTULpI, MU-
Kpornpenapa-
Tbl «[lepbs
nTUL
6ecena Ckener rony-

69



No Tema
n/n

BHyTpeHHee cTpoe-
HVe M/IEKOMUTalo-

LLINX

Copgep>xxaHue

OC06eHHOCTM CTPOEHMS
OMOpPHO-ABUraTeNnbHOM
CUCTEMbI. YPOBEHb
opra-Hu3auun HepBHO
CU- CTEMBI M0
CPaBHEHWIO C APYTMMN
NMO3BOHOYHbI- My,
XapakTepHble YepThbl
CTPOEHUS NuLLeBapu-
Te/IbHON CUCTEMbI KO-
MbITHLIX U FPbI3YHOB.
YcnoXxxHeHWe CTpoeHNs
N PYHKUMIA BHYTPEHHNX
OpraHos.

Na6opaTopHas paboTa
Nel0

«CTpoeHue ckeneta
MJIEKOMUTAIOLLMX>»

LieneBasi ycTaHOBKa
ypoKa

Kon-Bo
yacoB

OCHOBHbIe BUAbl AEATENbHOCTU
06y-yvatoLmMxXcsa Ha
YPOKe/BHEYPOUHOM 3aHATUU

12. Knacc MnekonuTatowme, uam 3sepu (2 4)

M3yunTb CKenet un
BHYTpPEHHee CTPOeHne
MNIEKONUTAOLLMNX.

2

OnucbIBaTb XapaKTepHble 0CO6EHHO-
CTW CTPOEHUSA 1 (hYHKLMIA onop-
HO-[1BUraTeNIbHOW CUCTEMbI, UCMOMb-
3ys NPUMEpPbI XXMBOTHbIX Pa3HbIX
cpen obuTaHus.

MpoBoAnTb HabNKOAEHNA 1 PUKCMPO-
BaTb WX pe3y/ibTaTbl B XOLe BbINOJHe-
HVS NabopaTOPHOI PaboTbl.
Xapakrepr3oBaTb 0CO6EHHOCTU
CTPOEHMS CUCTEM BHYTPEHHUX Opra-
HOB M/IEKOMUTAIOLLMX MO CPaBHEHMIO
C penTUNAMMN.

AprymeHTMpoBaThb BblBO/bl 0 NPO-
rPECCMBHOM Pa3BUTUK MJIEKOMMUTALO-
LLMX.

Cobnogatb npasuna paboTsbl B Kabu-
HeTe, obpalleHns ¢ nabopaTopHbIM
obopyaoBaHNeEM

dopma
ypoka

Ypok
MPaKTUKYyM,
rpynnosas

Mcnonb3oBa
-HKe

obopyuno-
BaHue

BnaxHble
npenaparsbl
«Kponuk»,
CKeneT Mne-
KonuTatoLLer
0



Tema
n/n

1 KneTka: cTpoeHue,
XUMUYECKNIA
coCcTaBm
XU3HeLeATeNbHOCT
b

2 TKaHun

Tematunyeckoe nnaHMpoBaHWe matepuasnia B 8 knacce «<bNOSTOIMNA. HEJTOBEK»

Copfep>kaHue

CTpoeHue opraHnsma
yesloBeKa: KNeTku, TKa-
HW, OpraHbl, CUCTEMBI
opraHos. MeTogpbl nsyue-
HUS XXMBbIX OpPraHW3MOB:
HabnaeHne, namepe-
Hue, aKCnepumeHT. Jla-
6opaTopHas paboTta Ne
| «[elicTBue thepmeHTa
KaTanasbl Ha NepoKCUs
BOAOpOA»

CTpoeHue opraHmsma
YesioBEKA: KNMETKU, TKaHW,
opraHbl, CUCTEMBbI
opraHoBs. MeTo/bl n3yye-
HUS XKUBbIX OpPraHM3MOB:
HabnoaeHne, namepe-
HU1e, 9KCNEPUMEHT.

LieneBasn ycTtaHOBKa

ypoka

Kon-Bo
HacoB

dopma
ypoKa

OCHOBHbIE BUAbl AeATeNbHOCTH
06y-yaroLmxcs Ha
YPOKe/BHEYPOHHOM 3aHATUU

1. OpraHuam yenoBeka. O6LMiA 0630p (3 yacos)

M3yunTb CTpoeHue,
XUMWYECKUIA COCTaB
KNETKN TaK Xe npo-
LLECCbl XXN3HEAEeATE b
HOCTH

O606WnTL 1
YrnyouTb3HaHUS
yyalmxcs 0 pasHbIx
BUAAX U TW- MOB
TKaHel venoseka

|

HasbiBaTb OCHOBHbIE YaCTU K/ETKW. Becepna,
OnwucbliBaTb PYHKLUM OpraHONAOB.
O6BbACHATL NOHATUE «(DEPMEHT».
Pasnuuatb Npouecc pocTa v npoLecc
pas3BUTUA.

OnucbIBaTb NPOLECC AeNEHNS KNETKN.
BbINonHATL NabopaTopHbIii OnbIT, Ha-
671104aTb NpoucxoasLme ABneHus,
(hmKcMpoBaTb pesynbTaTbl HabNoae-
HWS, fenatb BbIBOAbI.

CobntopaTb npasuna paboTbl B Kabm-
HeTe, obpalLeHns ¢ 1abopaToOpHbLIM
obopyaoBaHNeM

OnpeaensiTb MNOHATUA: «TKaHb», «CU-
Hanc», «Herpornns».

HasbiBaTb TWMbI U BUAbI TKaHEel no-
3BOHOYHbIX YXMBOTHbIX.

PasnunuyaTtb pasHble BUAbl U TUMbl TKa-
Heil. OnuncbIBaTb 0COGEHHOCTU TKa-
Hel pa3HbIX TUMOB.

neKums

Vcnonb3oBa
-Hue

o6opypo-
BaHue

Mwukpockon
LM POBOIA,
MUKponpena
-paTbl, abo-
paTopHoe
obopypoBa-
Hue

Mwukpockon
undgpoBoiA,

MUKponpena
-patbl TKaHeMn



«CTpoeHmne KOCTHOI
TKaHW»

JlabopaTtopHas pa-
60Ta Ne 4 «CocTaB
KOCTel»

CTW, XXENTOro KOCTHOIro Mo3ra.

OO6BACHATL 3HAYEHNE COCTaBHbIX Ypok
KOMIMOHEHTOB KOCTHOW TKaHW. NPaKTUKymMm,
BbINonHATL 1abopaTopHble OMbIThl, rpynnosas
(hnkcnpoBaTb.

Ne Tema CopepyaHme LleneBast yctaHoBka  Kon-Bo OCHos:g;iqs:}g:f;?;e;wocm ?/)sgr; I/Icnf)::;osa
n/n ypoKa yacoB
YPOKe/BHEYPOHHOM 3aHSTUM o6opyo-
BaHue
Na6opaTopHas ! Co6ntogaTb npasuna obpatieHusi ¢ | PyMMOBell
paboTta MWKPOCKOMOM. YPOK
Ne 2 «KneTku 1 TKaHK CpaBHUBaTb WIKOCTPaUUKN B yyebHu- MPaAKTUKYM
noj, MMUKPOCKOMOM>» Ke C HaTypa/ibHbIMWN 06bEKTaMU.
BbINOAHATL HabO4EHWE C MOMOLLLBHO
MUKPOCKOMNA, OMUCbIBaTb pe3y/bTarbl.
CobntogaTb npasuna paboTbl B Kabu-
HeTe, o6palleHnst ¢ NnabopaTopHbIM
obopypnoBaHVEM
2. OnopHo-aBuratefibHasa cuctema. (9 4acoB)
4 Ckenet. CTpoeHue, Onopa 1 aBmxeHue. MN3yunTb CTpOEHUE, l Ha3blBaTb YacTu ckesneTa. 6ecepna Pa6oTa c my-
cOoCTaB 1 coefunHe- OnopHo-gBuraTenibHasi  COCTaB 'Vl TUMbl COeAU- OnuckiBaTb (PYHKUUM CKeneTa. nsykom «Cke-
HMe KOCTeiA. cuctema. MeToapl M3yye-  HEHUS KOCTel OnucbiBaTb CTPOEHWe TPy6YaTbIX KO- NeT Yyenose-
HUSI XKUBbIX OpPraHW3MoB: CTeli U CTPOeHMe cycTasa. ¥pok Ka», nabopa-
Na6opaTopHas HabnoaeHne, nmepe- PackpbiBaTb 3HaLI(iHVIe Ha[LKOCTHULLbI, MPAKTUKYM, TOpHOEe
pa6oTa Ne3 Hue, 3KCNEPUMEHT 1 XpsiLa, CYCTaBHOW CyMKWU, Ey6anoro FpynnoBas obopypnosa-
BeLLecTBa, KOCTHOMO3r0BOW MoJsio- Hue 4na npo-

BeJeHNS Onbl-
TOB.
ONeKTPOHHbIE
Tabnmubl 1
nnakatbl



7

CKeneT rosiosbl u Ty-
nosunwa

CKeneT ronosbl 1 Tyno-

Buwa. CkeneT KOHeYHo-
CTel.

CTpoeHve ckeneTta nos-
COB KOHEYHOCTEW, Bepx-
Hell N HWXKHEA KOHeYHo-
cTeit

M3yumnTb CTPOEHNE U
0COBGEHHOCTM CKeneTa
rof0BbI U TY/NOBULLA

OnuncbIBaTb C MOMOLLbH UNNKOCTPa-
UMM B y4yebHMKe CTpOeHMe Yepena.
HasblBaTb OTAe/Nbl NO3BOHOYHMKA W
YyacTn NO3BOHKa.

PacKpblBaTb 3Ha4eHMe YacTeil no-
3BOHKa.

OO6BACHATL CBA3b MEXAY CTPOEHNEM
1 YHKUMSMM NMO3BOHOYHWKA, TPYA-
HO KNeTku

becepa

Pa6oTa ¢ My-
nskom «Cke-
NeT Yesose-
Ka»
ONEKTPOHHbIe
Tabmubl n
nnakarbl



Tema
n/n

8 CKeneT KOHeYHo-
CTew

9 NepBas MOMOLLIb
Mpu TpaBMax: pacTs-
YXEHUW CBA30K, Bbl-
BMXax CyCTaBOB,
nepenomax Kocrtein

Copfep>kaHue

CKeneT KOHeyHocTel
CTpoeHune ckeneta nos-
COB KOHEYHOCTel, BEpX-
Hell 1 HKHel
KOHEYHOCTE.
«llccnefoBaHue CTPOeHUA
NIeYyeBoro nosicax»

Onopa v ABMXeHue.
OnopHo-gBurarenbHas
cuctema. MpodmnakTmka
TpaBmaTunsma. MNepsas
MOMOLLb MPY TpaBMax
OMNOPHO-ABUraTe/IbHOM
CUCTEMBI

LleneBasn yctaHOBKa
ypoka

M3yumnTb CTpoeHue
CKefeTa Mnosicos M
CBOOOAHbIX
KOHEYHO-CTEl

M3yuntb npuémsl nep-
BOI MOMOLLY B 3aBU-
CMMOCTM OT BuAa
TpaBMbl.

Kon-Bo
yacoB

dopma
ypokKa

OCHOBHbIe BUfbl AeATENbHOCTH
006y-4atoLLMXCs Ha
YPOKe/BHEYPOUHOM 3aHATUMN

Ypok
nccnenoBaHn
f, FpynnoBas

HasblBaTb 4YacTu CBOOOAHBIX KOHEY-
HOCTEl 1 NOSICOB KOHEYHOCTEN.
OnuncbIBaTh C MOMOLLBLH MNNKOCTPa-
UMiA B y4eOHMKE CTPOEHME CKeneTta
KOHEUHOCTEWN.

PacKpbIBaTb NPUYMHY pa3nyms B
CTPOEHUM Nosica HMXXHNX KOHEYHO-
CTEl Y MYXXYMH 1 XKEHLLVH.
BbISBNSATb 0CO6EHHOCTN CTPOEHUS
cKeneta KOHeYHOCTEN B Xoae Habnto-
[eHNA HaTypa/ibHbIX 06bEKTOB

OnpefenaTb NOHATUA: «PacTaxe-
HUe», «BbIBUX», <NEPESIOM».
HasblBaTb MpW3HaKy pasnvyHbIX BU-
[,0B TpaBM CyCTaBOB W KOCTEM.
OnwcbIBaTb NPUEMbBI NEPBOV
MOMOLUMB 3aBMCUMOCTM OT BMAa
TpaBMmbl.

AHannanposaTtb M 0606LLaTb UHGOP-
Maumio 0 TpaBMax ONopHO-ABUra-
Te/IbHOM CUCTEMbI 1 NPUEMax okKasa-
HVS NepBOM NOMOLLUM B XOfe paspa-
GOTKM 1 OCYLLECTB/IEHNA TOLOBOIO
npoekTa «Kypcbl NepBoi NOMOLLY
[N LLIKOJIbHUKOB»

becena

Mcnonb3osa
-Hue
obopyno-
BaHue
Pa6oTa ¢ my-
nHKom «Cke-

NeT Yeno.e-

Ka»
ONEKTPOHHbIe
Tabnmubl 1
niakatbl

PaboTa ¢ my-
nsykom «Cke-
NeT yenose-
Ka»
ONEKTPOHHbIe
Tabnmupl 1
nnakatbl



n/n

8

Tema

CKenet KOHe4YHo-
cTen

MepBasa nomoulb
npu TpaBmax: pacTts-
YKEHWUN CBA30K, Bbl-
BMXax CyCTaBOB,
rnepenomax KocTeii

Cofep>kaHune

CKeneT KOHeYHoCTel
CTpoeHuve ckeneta nos-
COB KOHEYHOCTel, BepXx-
Heil 1 HKHEN
KOHEYHOCTE.
«WccneposaHue cTpoeHNs
Mn/e4yeBOro nosica»

Onopa 1 ABMxKeHne.
OnopHo-gBuUraTenbHas
cuctema. MpodmnakTnka
TpaBmaTu3ma. NepBast
NMOMOLLb MpU TpaBmax
OMOpHO-ABUraTe/lbHOM
CUCTEMBbI

LieneBast ycTaHOBKa
ypoka

M3yunTb CTpoeHue
CKeJsieTa NosicoB U
CBOOOAHbIX
KOHEeYHO-CTel

N3yunTb Npnémsbl nep-
BOM MOMOLLM B 3aBU-
CUMOCTM OT BMJa
TpaBMbl.

Kon-Bo
yacos

OcCHOBHble BUAbl AeATeNIbHOCTYU dopma
00y-yaroLmnxcs Ha ypoKa
YPOKe/BHEYPOUHHOM 3aHATUU
Ha3sbiBaTb YacTu CBOGOAHBLIX KOHeuY- YpoK
HOCTe 1 NOACOB KOHEUYHOCTEMN. nccnegoBaHm

OnucbIBaTb C MOMOLLbHO UNMHOCTPa- s, rpynmnosas
LUMiA B y4eBHMKe CTpPOeHMe cKeneTa

KOHEYHOCTE.

PacKpblBaTb MPUYMHY pasnnyns B

CTPOEHUW MOsiCa HMYKHNX KOHEYHO-

CTEN Y MY>KUMH N YKEHLLNH.

BbISIBNSITb 0COGEHHOCTY CTPOEHUS

CKe/leTa KOHeYHOCTEN B Xoae Hab/to-

[eHNA HaTypa/ibHbIX 06bEKTOB

OnpegenaTb NOHATUA: «pPacTsXe- 6ecesia
HUE», «BbIBUX», <MEPesiom».
HasbiBaTb NpM3HaKM pasiNyHbIX BU-
[0B TpaBM CyCTaBOB U KOCTEIA.
OnucbiBaTb NPMEMBI NepBOIi
MOMOLLMB 3aBMCUMOCTU OT BMAa
TpaBMbl.

AHanM3npoBaTb 1 0606LWaTL UHKDOP-
MaLMio 0 TpaBMax OMoOpHO-ABura-
Te/lbHOW CUCTEMBI U MpMEMax OKasa-
HWA MepBO MOMOLLX B X0A€e pa3pa-
6OTKM 1 OCYLLECTB/IEHNS FOA0BOIO
npoekTa «Kypcbl NepBoi NomoLLm
ONS LLUKOSTbHUKOB»

Mcnonb3oBa
-Hue
obopypo-
BaHue
Pa6ota ¢ my-
nsxom «Cke-

NeT YesioBe-
Ka»
ONeKTPOHHbIe
Tabnuupl u
niaakaTbl

Pa6oTa ¢ My-
nsHxom «Cke-
NeT yenose-
Ka»
ONEeKTPOHHbIE
Tabnuupl u
naakarbl



10

Mbiwubl

Onopa n gBuxeHwe.
OnopHo-gBurarenbHas
cuctema. MeTtogbl n3yde-
HUWS XKUBbIX OpPraHn3MOB:
HabnheHne, n3mepe-
HWe, 3KCMEPUMEHT.

PacKpbITb CBA3b
(PYHKLMX 1 CTPOEHMA,
a TaKkXKe pasnuumii
Mexay rnagkuMu u
CKeNeTHbIMM MbiLLILA-
MW YesloBeKa.

PacKpbIBaTb CBSA3b YHKLMN 1 CTPOe-  NeKLNs
HWS Ha NPUMEpPe PasNNunNiA Mexxay

rNagKUMU U CKENETHLIMU MblLLLIAMY,
MUMUWNYECKUMU U YKEBATESIbHLIMU

MbILLLAMMW.

OnuncobIBaTb € NOMOLLBIO NAJKOCTPA-

LM B y4ebHMKe CTPOEHUE CKeNeTHOIA

MbILULbI.

MuKpockon
umpoBson,
MUKponpena
-paTtbl
MbILLEY-HOM
TKaHMW.
ONEKTPOHHbIE
Tabnmupl



12

13

Tema

MpakTnyeckas
paborTa:
«N3yyeHmne

PacnosioXKeHUA MblLULL

ronoBbI»

Pa6oTa MblLLL,

BHyTpeHHsa cpeaa.

3HayeHne KpoBu 1
ee CoCcTaB

CopeprkaHuve

Onopa v gBuxeHne
OnopHo-agurarenibHas
cuctema. Metoabl nsyye-
HUS XXMBbIX OpraH1M3moB:
HabnogeHe, nsmepe-
HWe, 3KCNePUMEHT

LleneBaa yctaHoBka  Kon-Bo
ypoKa yacos

OO6BACHUTL MEXaHN3M l
paboTbl MbILIL, U MPU-

UYMHBI HACTYMN/IEHUS
yTomnaeHnsa. Cpas-

HUTb OUHAMMUYECKYHO 1
CTaTM4ecKylo paboty

MbILLILL.

3. KpoBb 1 KpoBoo6paLleHuve (8 4acos)

TpaHCnopT BeLLEeCTB.
BHyTpeHHsAsA cpefa op-
raHusma, 3HadyeHue eé
noctosHcTea. KpoBeHoc-
Has 1 nuMaTmyeckas
cuctembl. KpoBb. J1MM-
(a. MeTofp! N3yyeHns
XVBbIX OpraHW3moB: Ha-
6ntofeHne, n3MepeHue,

M3yunTb BHYTPEHHIOIO l
cpepy opraHusma ue-
NoBeKa, eé CTpOeHMe,

COCTaB U (PYHKLMUW.

OCHOBHble BUfbl AeATENIbHOCTA
06y-4atoLLMXCH Ha
YPOKe/BHEYPOUYHOM 3aHATUN

OnucbiBaTb YCNoBMA
HOPMa/IbHOMPab0Tbl CKENETHbIX
MbILLUL,

Ha3sbiBaTb OCHOBHbIE FPYMNMbl MbILLL,.
PackpblBaTb NPUMHLUMN KpeneHns
CKeNeTHbIX MbILL, pasHbIX YacTei Te-
na.

BbISBNATbL 0COGEHHOCTU pPacnosioxe-
HUA MUMUYECKUX U XKeBaTeNbHbIX
MbILLL, B XO4e HabogeHns HaTy-
pasibHbIX 0O LEKTOB

Onpefensite MOHATUS «MbILULbI-aHTa-
FOHUCTBI», «MbILULbI-CUHEPTUCTbI,
OO6BACHATL YC0BUS
ONTUMa/IbHOMPa6OThI MbILLIL,
OnucbiBaTb fBa BUAa paboTbl MbiLLLL.
OB6BACHATL MPUYUHBI HACTYMEHNA
YTOMJIEHNA MbILWIL, U CPaBHMBATL AU-
HaMMYEeCKy U CTaTU4ecKyto paboty
MbILLIL, 110 3TOMY MPU3HAKY.
dopmynMpoBatb npasunia rmrueHbl
(hm3nyecknx Harpysok

Onpeaensitb MOHATUA: «rOMeoCTas»,
«(hOpPMeHHbIe 3N1IEMEHTbI KPOBU»,
«Mnnasma», «aHTUIeH», «aHTUTeNo».
OO6DBACHATb CBA3b MeX/y TKaHeBOW
YXUAKOCTbIO, TMMAON 1 Na3mon
KpOBW B OpraHmsme.

OnwucblBaTb (YHKLUM KPOBMW.
HasbiBaTb (hyHKLUN 3pUTPOLMTOB,
TPOMOOLMTOB, NEAKOLUTOB.

®dopma
ypoka

Ypok
NPaKTUKyM,
rpynnosas

6ecesa

nekums

Vcnonb3oBa
-HKne

o6opypo-
BaHue

Undposas
nabopatopus
no u3snono-
rmn (LaTumk
cunomep)

Mukpockon
undposoii,
MUKpornpena
-parbl



Ne
n/n

14

15

16

Tema Copgep>kaHue

NabopaTopHas
paboTa
Ne 5 «CpaBHeHuWe
KpOBUYesioBeKa ¢
KpPOBbIO N15i- TYLUKM»

SKCMNEPUMEHT.

[BVKEHVEe KpPOBK MO TpaHCMOPT BELLECTB.

cocyfam. KpoBeHoCHaa 1 numda-
TUYeCKas CUCTEMBbI.
Kpo-BsHOe faBneHune u
nynsc. MeTtozpl
N3YUEHNS XKMBbIX
OpraHv3moB:
HabnaeHue,

MpakTnyeckas N3MepeHme,

pabota 9KCMEPUMEHT.

«OnpegeneHve YCC,

CKOpOCTU

KPOBOTOKa»,

«K/ccnepoBaHue pe-

(DIEKTOPHOIO

MPUTOKA KPOBY K
MbILLILLAM, BKJ/HO-
YMBLLUMCS B PaGoTy»

LleneBasa ycTaHOBKa
ypoka

M3yunTb NpuynHbl
OBVDKEHUA KPoBW Mo
cocyfam.

Kon-Bo
yacoB

OCHOBHble BUAbl AeATeNbHOCTU
00y-yaroLmuxcs Ha
YPOKe/BHEYPOUHOM 3aHATUN

OnucbiBaTb BK/AaL PYCCKOW HayKu B
pasBUTME MeNLIHBI.

OnwcbiBaTb C NOMOLLBI0 UNKOCTPa-
L1 B y4ebHMKe NpoLecc CBEPTbLIBaA-
HMA KPOBU M (haroumTos.

BbINoNHATL nabopaTopHble HabHo-
[EeHNA C MOMOLLH MUKPOCKONa,
(hMKcmpoBaTh pesynbTaTbl HabNKOAe-
HWIA, JenaThb BbIBOAbI.

Cob6ntogaTb npasuna paboTbl B Kabu-
HeTe, 0bpaLleHNs ¢ 1abopaTopHbIM
060pyaoBaHMEM

OnucbiBaTh C MOMOLLbHO
WNNIOCTPa-LUIA B yYebHYKe
CTPOEeHWe cepua mnnpotiecc
CepAeYHbIX COKpaLLEHWIA.
CpaBHUBaTh BUfbl KPOBEHOCHbIX
CO-CY[I0B MeX [y CO60iA.

OnucbIBaTb CTPOEHME KPYTroB
KpOBO-06paLLeHus.

MoHMMaTbL pasnuyne B MCMONb30Ba-
HUWM npunaraTesibHOro «apTepuasib-
HbIii» NPUMEHUTENBHO K BUAY KPOBM
1 K cocyam

dopma Mcnonb3oBa
ypoKa -Hue
o6opyno-
BaHWe
Ypok
NPaKTUKYM,
rpynnosas
PaboTa B Linppo.ast
rpynnax, naboparopus
becefa no msnono-
rmm (oaTumk
ycce)
Ypok
NpakTUKyM,
rpynnosas



Tema
n/n

18 MpakTuyeckas
paboTa:
«JloKa3aTenbCTBO
Bpeda
TabGaKOKypeHUs»

19 O606LLeHMe no Te-
me 3
BnusHve dusnye-
CKUX YNpaXKHEeHW
Ha cepge4Ho-cocy-
ANCTYIO cucTemy

[MpakTnyeckas

20 pa6ora:
«®PYHKLMOHa/IbHaA
cepaevHo-
cocyaucTas
npo6a»

CopeprkaHune

YKMBbIX OpraHM3MOB: Ha-
6nt0eHne, N3MepeHue,
3KCMepumeHT

YKpenneHne 340p0BbA.
BnunsHue dmnsnyeckmnx
YNPaXKHEHWIN Ha OpraHbl
N CUCTEMbI OPraHoB.
Me-Togbl n3y4veHus
YKMBbIX OPraHn3mOB:
Habnwoge- Hue,
N3MepeHune, IKcrie-
PUMEHT

Llenesas ycraHoBKa
ypoka

(hakTOpPOB OKpY>Kato-
e cpeabl.

BocnutaHne 6epex-
HOr0 OTHOLLIEHMSA K
CBOEMY 3/10POBbIO,
npuBMTUE MHTEpeca K
U3YYEHUO MpeaMeTa.



Kon-Bo
yacoB

OCHOBHbIe BUibl AeSITENBHOCTY
06y-yarowmxcs Ha
YPOKe/BHEYPOUHOM 3aHSATUN

OO6BACHATL BaXKHOCTb CUCTEMATMYe-
CKUX (PU3NYECKNX Harpy30K A5t Hop-
Ma/IbHOr 0 COCTOSIHUS cepALa.
PasnnuaTb Npu3HaKky pasiyHbIX BU-
[10B KPOBOTEUEHWIA.

AHann3nposaTb 1 0606LaTb NHDOP-
MaLMio 0 NMOBPEXAEHUSIX OpraHoB
KPOBEHOCHOI CUCTEMbI 1 MPUEMax
OKaszaHus NepBoii MOMOLLM B X04e
NPOAO/MKEHNS paboTbl HaZ, rOTOBbIM
NPoeKkTOM «Kypcbl NepBoi NoMoLm
015 LUKONBbHNKOB»

Pa3nnyaTb Npu3Hakn pasfMyHbIX BU-
[10B KPOBOTEYEHWIA.

OnucbiBaTb C NOMOLLBIO UOCTPA-
LM B y4ebHMKe Mepbl OKa3aHus
nepBoli NOMOLLM B 3aBMCMMOCTM OT
BMa KPOBOTEUEHMUS.

BbINOMHATL ONbIT—06paTh PyHKLUMO-
Ha/IbHYI0 Mpoby; hMKCUpoBaTh pe-
3yNbTaTbl; NPOBOAUTL BbIYUC/IEHUS U
[lenaTtb OLeHKY COCTOSHMA cepaua no
pesynbTaram OnbITa.

CobntogaTb nNpaBuia paboTbl B Kabu-
HeTe, o6palleHmns ¢ nabopaTopHbIM
obopynoBaHMneM.

AHann3anposaTb U 0606LaTb MHADOP-
MaLMI0 O NOBPEeXAEHNAX OPraHoB
KPOBEHOCHOW CUCTEMBI U MpUEmax
OKa3aHWsi NepBOl MOMOLM B XOA4e
NPOAo/MKeHUs paboTbl Ha FOTOBbIM
npoekToM «Kypcbl NepBoii NOMOLLM
0N LWKOSIbHNKOB»

dopma
ypoka

Ypok
NPaKTUKYM,
rpynnosas

YpokK
KOH(hepeHLn
A

Ypok
NPaKTUKYM,
rpynnosas

Vcnonb3oBa
-HVe
obopyno-
BaHWe
(apTepuasnb-
Horo faefne-

HUSA)

Lndposas
nabopatopus
no cnaunono-
rmu (oaTymk
UCC u apTe-
puanbHoro
JaBneHus)



n/n

21

22

23

24

25

Tema

CTpoeHue Nerkux.
[Fa3000MeH B Nerkux
M TKaHSAX.

NabopaTopHas
paboTa

Ne 6 «CocTaB
BAbIXaeMOro v
BblJbIXaeMoro BO3-
,qyxa»
[ObixatenbHble ABK-
YKEHNS

NabopaTopHas
pa6oTa

Ne 7 «[lbixaTenbHble
[BVDKEHUSA»
PerynauusabixaHus.

BonesHu opraHos
AblXaHunA

Cofep>xaHue

[AbixaHve. ObixatesibHas
cuctema. Fa3o06meH B
NEBrknx n TKaHax. MeTto-
bl U3YYeHUA XMBbIX Op-
raHu3moB: HabnaeHue,
n3MepeHue, aKcnepu-
MEHT.

[bixaHue. AbixatensHas
cuctema. Bpepn Tabako-
KypeHusa. MeTofbl n3y-
YEHUSA XUBbIX

OpraHM3moB: HabnaeHne,
N3MepeHNE, IKCMEPUMEHT.

MMrueHa opraHoB gpixa-
HuA. 3aboneBaHMsa opra-
HOB AbIXaHua U NX
npegynpexgeHue. NH-
O KTTUOHHBbIE

LieneBas ycTaHOBKa
ypoka

OCHOBHbIE BUfbl AESITENLHOCTY
06y-yaroLmMxcsa Ha
YPOKE/BHEYPOUHOM 3aHATUMN

4. ObixaTenbHas cuctema (64acoB)

M3yuntb cTpoeHune
NErKnx un
MeXaHWU3M
rasoobmeHa.

CopmumpoBathb 3Ha-
HUSt 0 MEXaHM3Me Abl-
XaTeNbHbIX OBVXXEHUIA,
pas3BuBaTb MOHSTUE
«ra300bMeH».

Mo3HaKOMUTBLCA C
OCHOBHbIMU
BMAAMMU
3ab0/1eBaHNi opra-
HOB AbIXaHusi, Bbl-

OnucbiBaTb CTPOEHWE NEFKMX Yesno-
Beka. OBBbACHATb NpenmyLLecTBa
a/IbBEOJIAPHOr 0 CTPOEHUS TEFKNX MO
CpPaBHEHUIO CO CTPOEHUEM NIETKUX Y
npeacTaBUTeNeld Apyrnx Knaccoe no-
3BOHOUHbIX YXUBOTHBbIX.

PackpblBaTb posib FreMOr/1061Ha B ra-
3006MeHe.

BbINonHATL NabopaTopHbIA ONbIT, Ae-
naTtb BbIBOA MO pe3y/ibTaTam onbITa.
CobntogaTb Npasuna paboTbl B Kabu-
HeTe, obpalleHns ¢ nabopaTopHbIM
06opyaoBaHNeM

OnucblBaTb (YHKUUKW Anadparmbl.
HasblBaTb OpraHbl, y4acTBYOLLME B
npotiecce AbIxaHus.

BbINOHATL NabopaTopHbIA OMbIT Ha
roToBoOW (MM M3rOTOBMIEHHOI Camo-
CTOSATENbHO) MOAenun, HabnwhaTtb
npoucxoAsime SBNeHNsa 1 OMuchl-
BaTb MPOLECChl BAOXA W BblA0XaA.
Cob6ntogaTb NpaBuna paboTbl B Kabu-
HeTe, obpalleHns ¢ nabopaTopHbIM
o6opyfoBaHNEM

PacKkpbiBaTb MOHATME «KWU3HEHHAs
EMKOCTb IErKNX».

O6bACHATL CyTb OMacHOCTK 3abone-
BaHUA rpunnom, TybepKynésom nér-
KNX, paKoM NIErKnx.

dopma
ypoKa

becesa

Ypok
NPaKTUKYM,
rpynnosas

becena

Ypok
NpNakTUKym
,rpynnosas

Ypok
nccnegoBaHu
4, rpynnosas

Vcnonb3oBa
-HWe

o6opygo-
BaHue

Lindposas
naboparopus

Nno 3KOsI0rnn
(maTyumk oku-
Cu yrnepopa,
Kuncnopoga,

B/TXKHOCTHN)

Lindposas
nabopatopus

no msnono-
rmm (gaTumk

4acToThbl Abl-
XaHus)

Lindposas
naboparopu

Mo 3Koormi



ABUTb NYTA



Ne
n/n

Tema

26 MpakTnyeckas
pa6oTa:
«OnpegeneHuve 3arbl-
JIEHHOCTW BO34yXa»

Tl 3HayeHue NN n
eé cocTaB

28
MpaKTnyeckas

pa6oTa:
«OnpegeneHne
MeCTOMOOXKEHUSA
CNMIOHHbBIX >Kenes»

CogeprkaHune

3a60/1eBaHUSt U MePbI UX
npodgmnakTukun. Bpeg
TabaKoKypeHus.

MuTtaHwne. MNuwesape-
Hue. MyeBapuTebHas
cuctema. Metogbl nU3yde-
HUSA XXMUBbIX OPraH13MOB:
HabnogeHve, n3mepe-
HWe, 3KCMEPUMEHT.

LieneBasi ycTaHoBKa
ypoka

3apaxXeHns n Mepbl
NPOUNAKTUKN.

Kon-Bo
yacoB

OCHOBHbIe BUbl LeATeNIbHOCTU
06y-yaloLLmXcsa Ha
YPOKe/BHEYPOUHOM 3aHATUN

HasbiBaTb hakTOpbl, CIOCOOGCTBYHO-
LiMe 3apaKeHUt0 TyO6epKyneésom nér-
KNX.

HasblBaTb Mepbl, CHMXKatoLLMe Bepo-
ATHOCTb 3apaXkeHns 60ne3HAMY,
nepefaBaeMbIMU HYepes BO3LYX.
PackpbiBaTb CNOCO6 NCMOMb30BaHUS
ntooporpadum ana gMarHoCTUKN
NaTOreHHbIX U3MEHEHWIT B NETKKX.
OO6BACHATL BaXXHOCTb TMIMEHbI MOMe-
LLEHWI 1 AbIXaTe/lbHOW TMMHACTUKN
4N 300POBbS YeN0BEKaA.

MpoBoAnTb ONbIT, PUKCUPOBATL pe-
3ynbTaTbl U AeNaTb BbIBOA MO pe-
3ynbTatam onbiTa.

Cobntogatb npaBuia paboTbl B Kabu-
HeTe, 0bpalleHns ¢ NabopaTopHbIM
obopypoBaHneM

5. MuuweBapHaTebHas cuctema. (4 4acoB)

M3yumnTb 3HaueHve 1
CTPOEHMe PasNyHbIX
opraHoB nuLeBape-
HUS.

!

OnpeaensTb NOHATUE «MULLEBape-
Hue». OnucblBaThb C MOMOLLIbIO NJTHO-
CTpaumii B y4ebHMKe CTPOEHME Mu-
LEBAPUTENBHOM CUCTEMBI.

Ha3biBaTb YHKUMM pasfyHbIX opra-
HOB NULLIEBAPEHNS.

Ha3biBaTb MecTa BnageHWs NuLLeBa-
PUTENIbHbIX Xenés B nunuiesapuTesib-
HbIli TPaKT.

BbINONHATL OMbIT, CpaBHMBATL pe-
3ynbTaThl Ha6mo,u,eva C OMNnUcaHnem
B YUYeOHMKe

dopma
ypoka

YpoK
MPaKTUKyM,
rpynnosas

becepa

Ypok
NPaKTUKyM,
rpynnosas

Vcnonb3oBa
-Hue
obopyno-
BaHuMe

(LaT4mK oku-
CV yrnepona)
nabopaTopwus
no gmsnono-
rmm (paT4mk
YacTOTbl Abl-
XaHus)

ONIEKTPOHHbIe
Tabnuubl 1
nnakaTbl.
Lindposas
nabopaTopus
no aKonornu
(patumk pH)



n/n

29

30

31

32

Tema

MuwesapeHme B po-
To6oi MONOCTU U B
Xenyake

NaoopaTtopHas
paboTa

Ne 8, 9 «[elicTBue
(hepMeHTOB CNIOHBI
Ha Kpax-MaJ»,
«[eicTtBne tep-
MEHTOB
YKeNyao4HOro coka
Ha 6enkun

Hopmbl nuTaHns

MpakTnyeckas

pa6oTa:
«OnpegeneHne TpeHu-
pOBaHHOCTU
opraHmsmaro
hYHKUMOHaNbHOM
nno6e»

Cofep>kaHue

MuTtaHwne. MNMuweBape-

Hve. MuweBapuTebHas
cuctema. MeTofbl M3yue-
HUS KMBbLIX OpPraH13MOB:

HabntogeHve, nsmepe-
HUe, 3KCMEPUMEHT.

PauvoHanbHOe nuTaHue.
Hopmbl 1 pexkum nuta-

HUS.
MeToabl U3yYeHns Xun-
BbIX OpraHM3MOB: Ha-
61t0aeHne, N3MEpPEHIE.

LieneBas ycTaHOBKa
ypoka

PackpbiBaTb (hyHKLMM
C/HOHbI U XXeNyA04YHO-
ro coka Ans npotecca
nuLLEeBapeHmns.

Kon-Bo
yacoB

OCHOBHbIe BUAbI AEATE/TbHOCTYU
06Yy-yarLmUXcsa Ha
YPOKe/BHEYPOUHOM 3aHATUN

PackpblBaTb (DyHKUUN CIOHLI.ONK-
CblBaTb CTPOEHUE XKENTYA0YHOI CTeH-
K. Ha3biBaTb aKTUBHbIE BELLECTBA,
[JeicTByoLLMe Ha NULLEBOM KOMOK
BXeNyaKe, U nx PyHKLMN.
BbINosHATE NabopaTopHble OnbIThl,
HabtoAaTh NPONCXOAALLVE SABEHUNS
¥ Aenatb BbIBOJ NO pe3y/ibTataMm Ha-
6N AEHWIA.

Cobntogatb npasuia paboTsbl B Kabu-
HeTe, obpalleHUs ¢ nabopaToOpHbLIM
obopynoBaHVeEM

6. O6MeH BeLLECTB 1 3Heprum. ButammuHbl (2 yacos)

YCTaHOBUTb 3aBUCK-
MOCTb MeXay TUNom
[OesATeNbHOCTN  Yesio-
BeKa 1 Hopmamu nu-
TaHWsA, 4epe3 OCHOB-
Hble NOHATUS:
«OCHOBHOW 06MeH»,
«06LLMI 06MEH>.

!

Onpeaensitb NOHATUA «OCHOBHOWA
0OMeH», «0bLLNIi 0OMEH».
CpaBHMBaTb OpraHmM3M B3pOC/oro u
pebéHKa no nokasaTensiM OCHOBHOIO
ob6MeHa.

OO6BACHATL 3aBUCMMOCTb MeXAy Tu-
NnoM [JesATeIbHOCTU YenoBeka U Hop-
MamMu NUTaHUS.

MNpoBOAUTL OLEHUBAHUE TPEHMPO-
BaHHOCTW OpraHM3mMa Cc MOMOLLIbHO
(hyHKLUMNOHaIbHOW Npo6bI, PUKCHpOo-
BaTb pe3y/ibTaTbl W AenaTb BbIBOS,
CpaBHMBas aKCNepUMeHTa/IbHble
[JaHHble C 3Ta/IOHHbIMU

dopma
ypoKa

becena

"pynnoBas,

YPOK
MPaKTUKyM

6ecena

Ypok
NPaKTUKyM,
rpynnosas

Vcnonb3oBa
-Hune

o6opyo-
BaHue

Linthposas
nabopartopus

no 3Konorum
(matuuk pH)

Lingpposas
nabopatopus

no gmsnosno-
rmmn (Jartyumnk

YacToTbl Abl-
XaHus, YCC,
apTepuasibHo-
ro AasfieHns)



Ne
n/n

Tema

33  Posb KOXu B TEPMO-
perynsumm

Copfep>kaHune

Po/b KOXW B TEPMOpEry-
nAUMK. 3aKanvBaHue.
OKasaHWe NepBoii Mo-
MOLL{M NPU TENSIOBOM
CO/THEYHOM yapax

LleneBasa ycTaHOBKa
ypokKa

PacKpbiBaTb Po/ib KO-
X1 B TepMoperyns-
uun. OnucbiBatb
NpUéMbI NepBoit No-
MOLL NPV Ten0BOM
1 CONHEeYHOM yjape.

Kon-Bo
4acoB

OCHOBHbIe BUfbl AeATENbHOCTH
06y-yaloLmMxcs Ha
YPOKE/BHEYPOUHOM 3aHATUM

8. Koxa. (1 vacoB)

|

Knaccuumumposatb NpuyvHbl 3a60-
NEBaHU KOXMW.

HasbiBaTb NpW3HaKKM 0xora, 06mMopo-
YKEHNSA KOXKM.

OnvcbiBaTb Mepbl, NPUMEHSEMbIE
NPy 0XKorax, 06MOpPOXKEHUSIX.
OnucblBaTb CUMNTOMbI
CTPUTyLLEroNmLIas, YeCOTKMN.
HasbiBaTb Mepbl MPONNIAKTUKN UH-
(hEKLMOHHbIX KOXHbIX 3a60/1€BaHUIA.
Onpefenstb NOHATUE «TepMOperyns-
Ums». OnncbIBaTb CBOWCTBA KOXM,
MO3BONAIOLLME €l BBIMOMHATL (IYHK-
LIMK0 opraHa TepMoperynsuum.
PackpbiBaTb 3HaYeHWe 3aKanvBaHUs
[ANA opraHv3ma.

OnucbiBaTb BUAbI 3aKa/IMBaOLLNX
npoueayp.

HasblBaTb NpuU3HaKu TenioBoro yaa-
pa, COJTHEYHOrO yaapa.

OnucbIBaTb NPUEMBI NEPBOM NOMOLLLM
npu TENJI0BOM yAape, CO/IHEYHOM
yaape.

AHann3nposath 1 0606LLaTe HGOP-
MaLMIO O HapyLLEeHWsX TepMOoperyns-
LMK, NOBPEXAEHUAX KOXMN U
Npuémax okasaHus Nepsor NOMOLLY
B XOJe 3aBepLueHns paboTbl Hag,
NpPoeKkToM «Kypcbl NepBoli MOMOLLN
[N LUKO/IbHUKOBY

dopma
ypoka

becepna

Vcnonb3oBa
-HKne

o6opypo-
BaHue

Lindposas
naboparopus

no m3nono-
TN JaTyvK

Temneparypbl
W B/TXXHOCTN)



n/n

34

Tema

ABTOHOMHbIN 0TAEN
HEPBHOW CUCTEMbI.
HeiporymopanbHa
Aperynsayms

Copgep>xaHune

HeliporymoparnbHas pe-
rynsiLys npoLeccos
XKN3HEIEATENbHOCTM Op-
raHusma

LieneBasi ycTaHoOBKa

ypoka

Kon-Bo
yacoB

OcCHOBHbIe BUbl feATeNIbHOCTH dopma
06y-yaroLmxcs Ha ypokKa
YPOKe/BHEYPOUHOM 3aHATUN

10. HepBHas cuctema (2 4acoB)

M3yuutb cTpoeHme un
3HayeHne aBTOHOM-
HOV HepBHOI cucTe-
Mbl

!

Ha3blBaTb 0COGEHHOCTU PaboThbl aB-  neKkuus
TOHOMHOrO OT/e/a HePBHOMN CUCTe-
Mbl.

Pa3nnyatb ¢ NOMoLLbH
NNMOCTPaUnnB y4ebHMKe
CYMMNATUYECKMIA 1 napa-
CUMMATUYECKUIA NOJOTAE/bI aBTO-
HOMHOr0 OT/efia HePBHOW CUCTEMbI
M0 0COBEHHOCTSIM CTPOEHWS.
Pasnnyatb napacMMnaTnyeckuin u
CUMNATUYECKMiA NOAOTAEbI N0 0CO-
OEHHOCTAM B/INAHUS Ha BHYTPEHHWe
opraHbl.

OO6BACHATL Ha NpUMepe peakuun Ha
CTpecc CorfiacoBaHHOCTb PaboTbl
XENE3 BHYTPEHHeN Cekpeuun n oTge-
NOB HEPBHOW CUCTEMbI, pasimyme
MeXy HEPBHOW 1 rymopanbHO pe-
rynsyuein no o6LieMy xapakrepy
BO3ENCTBMS Ha OPraHn3m.
BbINONHATL OMbIT, HabM4aTh NPoUC-
XOAALLMe NPOLLECChl U CpaBHMBaTb
Mo/yYeHHble pe3y/ibTaTbl OnbITa ¢
OXMAaeMbIM1 (ONUCaHHLIMU B TEKCTE
y4e6HMKa)

Mcnonb3oBa
-Hune
o6opyo-
BaHue

Lmndposast
naboparopus

no cmsnono-
TN JaTymnk
apTepuasibHo-
ro faBneHus
(nynbca)



TemaTnyeckoe njaHMpoBaHWe maTepuana B 9 Knacce

YacTb 1. O6LLME 3aKOHOMEPHOCTU YKNU3HU
YacTb 2. 3aKOHOMEPHOCTM YKM3HW Ha KNETOYHOM YpOoBHe YacTb 3.
3aKOHOMEPHOCTM YKM3HWU Ha OpraHN3MeHHOM YPOBHE
YacTb 4. 3aKOHOMEPHOCTU NPOUCXOXAEHNA N PasBUTUA XU3HN Ha 3emneYacTs 5.
3aKOHOMEpPHOCTM B3aVIMOOTHOLLIEHWI OPraHU3mMOB U cpejbl

Ne
n/n

Tema

1-2  MHoroo6pasue Kie-
TOK

naoopaTop-Has
paboTaNe 1

«MHoroobpasne
K/IETOK3yKapunoT

CpaBHeHue
4 pacTUTeNbHbIX U1
YKMBOT-HbIX

CopepxaHue

0606LLeHNE paHee n3y-
YEHHOro matepuana.
MHoroo6pasve TMnNoB
KNeToK:
CBOGOLHOXMBYLLME 1
06pasytoLLMe TKaHu,

MPOKapMOTbI, 3YKapuoThl.

PoNb YYEHBIX BU3YyYeHUN
KNeTKM.

«O0LLMe 3aKOHOMEPHOCTU XKU3HU»

LleneBaa yctaHoBka  Kos-BO
ypokKa yacoB

OCHOBHbIE BUbl AEATETbHOCTYU
06Yy-yaroLmxcsa Ha
YPOKe/BHEYPOUHOM 3aHATUU

1. 3aKOHOMEPHOCTM XXM3HWN Ha K/IETOYHOM YpoBHe (11 u)

N3yunTb 2
MHOroo6pa-3ue

KNEeTOK 3yKapuoTu

BbIABUTb 0COGEH-

HOCTb MX CTPOEHMS

pasHbIX LapcTB

Onpegensatb OTANYUTENbHbIE NPU3Ha-
KV K/IETOK NPOKapuoT 1 3yKapuorT.
MprBOAWTL NPUMEPBI
OpraH13MOoBIMPOKapMOT U

3yKapuoT.

XapakKTepn3oBaTh CyLLEeCTBEHHbIE
MPU3HaKN YXU3HEEATeNbHOCTU CBO-
OOHOXMBYLLEI KNETKN U KETKM,
BXOJALLel B COCTaB TKaHW.

HasbiBaTb MMeHa YYEHbIX, MOMOXUB-
LUMX HaYas10 U3YUEHUIO KNETKN.
CpaBHMBaTb CTPOEHME PaCTUTENbHbIX
Y )KMBOTHbIX KNETOK.

®uKcypoBaTtb pesy/bTaTbl Habne-
HWIA 1 fenaTb BbIBOAbI.

Cobnogats npasuia paboTbl B Kabu-
HeTe, obpalleHns ¢ nabopaTopHbIM
obopyLoBaHNEM

dopma Vcnonb3oBa
ypoka -HYe
o6opypo-
BaHue
becefa Muwukpockon
LMpoBOWA,
MUKporpena
-paTbl.
["pynnoBas,
YPOK
NpakTUKyM
becena



7-8

Tema

XumMunyeckme
Bellle-CTBa B
KNeTKe

CTpoeHune KNeTkn

LieneBas ycTaHoBKa

Cofep>xaHue
ypoka

N3yunTb XUMMYECKnii
COCTaB Yy pasHbIX TK-
NoB K/eTOK.

O606LeHNe paHee N3y-
YeHHOro maTepuana.
Ocob6eHHOCTU XMnye-
CKOrO cOCTaBa XM1BOiA
K/IETKN 1 €10 CXOACTBO Y
pa3HbIX TUMOB K/ETOK.
HeopraHuyeckue n op-
raHV4yecKme BeLLecTsa
Kknetkn. Cogep>kaHune
BOZbl, MUHEPA/IbHbIX CO-
neiA, yrnesoaos,
nMnuaoB, 6enKoB B
K/ieTKe 1 opraHmnsme. Mx
hyHKUMMB
YKN3HELEeATENbHOCTM
KNEeTKN

N3yunTb yHKUMN Op-
raHougoB KNeTokK, Bbl-
ABUTb UX OT/INUUTESb-
Hble 0COBEHHOCTM.

CTpyKTypHble YacTu
K/METKN: MeMOpaHa,
A4po, unToniasma c
opra-Hougamu u
BK/THOUYEHUSA-MU.
OpraHongbl KNeTKUNnx
hyHKUMN MembpaHHbIe
1 HemeMGpaHHble
opraHougbl,
OT/IMYNTENbHbIE 0COGEH-
HOCTWN MX CTPOEHUS 1

PyHKUMN

Kon-Bo
yacoB

OCHOBHbIe BUAbI AEeATENBHOCTM
00y-yaroLmxcsa Ha
YPOKe/BHEYPOUHOM 3aHATUN

Pa3nnyatb 1 Ha3blBaTb OCHOBHbIE
HeopraHNYeckre N opraHuyeckue Be-
LecTBa K/eTKU.

O6BACHATL PYHKLUMM BOAbI, MUHE-
pasibHbIX BeLLecTB, 6e/KOoB, YrieBo-
[0B, NUMUA0B N HYK/TEMHOBBIX KMNC-
NOT B K/eTKe.

CpaBHUBaTb XMMWYECKUIA COCTaB KJie-
TOK YKMBbIX OPraHn3MOB U Te/ HeXu-
BOW NpVpoabl, AeNaTb BbIBOAbI

Pa3nnyaTb OCHOBHbIE YacTU K/ETKMW.
HasbiBaTb U 06BACHATb CYyLLECTBEH-
Hble MPU3HAKN BCEX YacTei KNeTKu.
CpaBHMBaTb OCOGEHHOCTU KNETOK
pacTeHU N YKUBOTHbIX

BblgensiTe M HasblBaTb CyLLECTBEH-
Hble NPU3HaKW CTPOEHUSI OpraHou-
[0B.

PasznuuaTb opraHoubl KNeTKWU Ha pu-
CYHKe y4ye6HuKa.

OO6BACHATL PYHKUMM OTAENbHbIX Op-
raHOMAOB B YKM3HEAEATENIbHOCTH
pPacTUTENbHOWM 1 XXMBOTHOW K/ETOK

dopma
ypoka

nekuys

becena

Vicnonb3oBa
-Hne

o6opyfo-
BaHue

Mukpockon
umposoin,
na6opartop-
Hoe obopypo-
BaHue Mo n3y-
YEHUIO XMW~
4yecKoro
cocTasa Kie-
TOK

Linchposoi
MMKpPOCKON
NroToBbIE
MU-
Kponpenapa-
Thbl



n/n

9-10

1

12-13

14-15

Tema

PasmMHOXXeHMe KneT-
KN 1N e >XNU3HEHHbIN
UMKn

NabopaTopHas
paboTa

No2
«PaccmaTtpumaHue
MWKpOMpenapaToB ¢
Lenawmnmmncs
K/ieTKaMun»

BakTepumn

Bupychl

Cogep>xaHune

PasMHO)XeHNe KNeTku
nyTém AeneHnss — o06-
Lee CBOMCTBO K/ETOK
OAHOK/IETOYHbIX U
MHOFOK/IETOYHbIX Opra-
H13moB. KneTouHoe ge-
NleHVe y NpoKapnuoT —
[leneHne KNeTkn Haggoe.
[JeneHve KNeTkn y syka-
pvoT. MuTto3. dasbl Mu-
To3a. XKN3HEHHbI LMK
KNeTKN: UHTepasa, Mu-
T03. PasgeneHve kne-
TOYHOIO COAEPXKMMOrO
Ha [1Be JOYEPHUE KNeT-
KW.

Pa3HooGpa3uve opm
OpraHM3MOoB: OfHOKJ/IE-
TOYHble, MHOTOK/NEeTOu-
Hbl€ N HEK/IETOYHbIE.
BakTepun Kak ogHoOK/e-
TOYHbIE A0SiAEPHbIE Op-
raHusmbl. Bupycbl Kak
HekleTo4Has hopma
XU3HU. OTNNUNTENbHbIE

LleneBan yctaHoBKa
ypoka

3yunTb YXKM3HEHHBI
LMK COMaTUYECKOIA
KNETKWN Ha npumepe
Jensimxcs KneTok
KopeLuKa flyKa

Kon-Bo
yacos

OCHOBHble BUfbl AeATE/IbHOCTU
06Yy-yaroLmxecsa Ha
YPOKe/BHEYPOUHOM 3aHATUN

XapakTepu3oBaTb 3HayeHVe pas-
MHOXEHUSA KNETKN.

CpaBHVBaTb fAeneHne KNeTKN MpoKa-
PUOT W 3yKapwoT, AefaTtb BblBOAbI Ha
OCHOBE CPaBHEeHUs.

Onpefensatb MOHATUA «MUTO3» U
«KMEeTOUHBIV LUMK». PUKCMpoBaThb
pe3ynbTaTbl HabMOAEHUA, opMymn-
poBaThb BbIBOAbI.

Cobnogatb npasuia paboTbl B Kabu-
HeTe, obpalleHns ¢ TabopaTopHbIM
obopypaoBaHUEM

OOGBACHATL MEXaHM3M pacnpejere-
HWS HacneACTBEeHHOro maTepuana
MeXay ABYMS AOYEPHUMU KeTKaMu
Y NPOKapuoT U 3yKapuoT.

HasbiBaTb 1 XapakTepu3oBaTb CTaauu
K/IETOYHOI O UMKNA.

Habnogate M onucbiBaThb Aensiimecs
K/MEeTKM MO roTOBbIM MUKpPOMpena-
paTam.

2. 3aKOHOMEPHOCTM YKN3HN Ha of>raHn3MeHHOM ypoBHe (12 u)

N3yunTb cyLlecTBeH-
Hble NpU3HaKn GakTe-
puviA, unaHobakTepwuii
1 BUPYCOB

2

BblaensaTb CyLleCTBeHHble MPU3HaKK
b6akTepuii, LmaHobGaKTepuii n BUpY-
COB.

O6BACHATL (Ha KOHKPETHbIX NpUMe-
pax) cTpoeHWe 1 3HayYeHue GakTe-
pwii, unaHobaKTepuin N BUPYCOB.
PaccmarpuBaTtb 1 06BACHATL MO pU-
CYHKY y4eOHMKa npougecc

dopma
ypoKa

6ecena

Ypok
NpaKkTUKyM,
rpynnosas

MpoekTHasn
[eATeNbHOCTb

6ecena

Wcnonb3osa
-Hue
obopypo-
BaHue

Lingpposoi
MUKPOCKON
UroToBble
Mu-
Kponpenapa-
Thbl

Lindposoin
MUKPOCKON u
roToBble MU-
Kponpenapa-
Tbl GaKTepUiA,
naéoparop-
Hoe o6opyao-
BaHwve 4ns
hmkcauymmn n



n/n

16-17

18-19

Tema

PacTuTenbHbI opra-
HM3M W ero 0Ccob6eH-
HOCTU

LlapcTBo rpn6os.

CogeprkaHune

0CO6EHHOCTU GaKTepulii
N BUPYCOB. 3HaueHme
6aKTepuin n BUPYCOB B

npvpoze

I"naBHble CBOWCTBA pac-
TEHWIA: aBTOTPO(HOCTb,
Hecrnoco6HOCTb K aKTVB-
HOMY MepeaBUXXEHNIO,
pasMeLLeHMe OCHOBHbIX
yacTeli — KOpPHA U Mo-
6era — B iBYX pasHbIX
cpesax. OcobeHHOCTH
PacTUTE/NbHOW KNETKK:
NPUHALNIEXHOCTb K 3y-
Kapuotam, Hainyume Kre-
TOYHOI CTEHKW, NnacTug
N KPYNHbIX BaKyOo/eil.
Cnocobbl pa3MHOXEHUA
pacTeHWUIA: MONOBOE M
6ecnonoe.
Oc06eHHOCTY MON0BOr0
PasMHOXeHMS.

Tunbl 6ecnonoro pas-
MHOXEHWS: BereTaTyis-
HOe, cropamu, AeneHn-
eM K/IeTKV HaziBoe
"pnbbI, NX CXOACTBO C

APYTMUN 3yKapuoTUuye-
CKVMW OpraHvM3mMamm —

LieneBas ycTaHOBKa
ypoka

Yrnyoutb u
0606wWatb
CYLLLECTBEHHbIE NpU-
3HaKuW pacTeHuii 1
PacTUTENbHOW KNETKW.

JaTb XapakTepucTuky

CYLLIECTBEHHBIX NpU-
3HAKOB CTPOEHMS 1

Kon-Bo
yacoB

OCHOBHbIe BUAbl AeATeNbHOCTU
06Yy-yaroLmxcsa Ha
YPOKe/BHEYPOUHOM 3aHATUN

MPOHUKHOBEHUS! BUPYCA B KNETKY U
ero pasMHOXeHUs.

MprBOAMTL NPUMEPbI  3a60/1EBaHWIA,
BbI3bIBaEMbIX 6GaKTEpPUSMU 1 BUpYCa-
MU

BblaensaTs 1 0606WaTh CyLLECTBEH-
Hble NPU3HaKM PacTeHWid N pacTu-
TeNbHOM KNETKMN.

XapakTtepr3oBaTb 0COGEHHOCTM Mpo-
LLeCCOB XKM3HELEATEIbHOCTU pacTe-
HUIA: NUTaHWUS, AblXaHWs, (OTOCKHTE-
3a, Pa3MHOXXEHWSI.

CpaBHMBaTb 3Ha4YeHVe NOI0BOTO U
6ecnonoro cnocoboB pasmMHOXeHUA
pacTeHWid, fienaTb BbIBOAbI HA OCHOBE
CpaBHeHMs.

OO6BACHATL POJb Pa3NINYHbIX pacTe-
HWI1 B XXM3HW YenoBekKa.

Mpu1BOANTL NPMMEPbI UCMO/b30Ba-
HMS1 YeNOBEKOM pa3HbIX CMOCco60B
Pa3MHOXEHWS PaCcTEHWI B X03AIACTBE
¥ B Npupoge

BblaensTb 1 XapaKTepn3oBaTb CyLlle-
CTBEHHbIE MPU3HAKN CTPOEHMS U
MPOLIECCOB XXN3HEAEATENbHOCTM

dopma
ypoka

becesa

becena

nekuys

Vcnonb3oBa
-HKe
o6opyno-
BaHue

OKpaLLMBaHUS
GakTepuii no
pamy

Lingpposoi
MMKPOCKON W

roTOBblE MU-
Kpornpenapa-
Tbl, nabopa-
TOpHOE 060-
pyAoBaHue
AN npuro-
TOB/IEHUSA
BPEMEHHbIX
MUKponpena
-pa-ToB

Lindposoin
MUKpOCKON
NroToBble



20-21 nwanHuKM



n/n

22-23

Tema

XKnBOTHbI opra-
HW3M 1 ero ocobex-
HOCTH

LieneBasi ycTaHOBKa

CofeprxaHue
ypokKa

pacTeHNAMN W XXMBOTHbI-
MU — 1 OT/INYUNE OT HUX.
Cneuundmnyeckune
CBOWCTBa rpuoos.
MHoroo6pasuve 1
3HayeHwue rpnbos:
MNecHeBbIX, LNIs-
MOYHbIX,
napasuTnyecknx. Jiu-
LWaliHNKK Kak ocobble
CUMOUNOTNYECKME Opra-
HM3MbI; NX MHOFO06pa-
3u1e 1 3HaYeHne

npoweccos XXn3sHene-
ATENTbHOCTU FpI/I6OB n
NNLLIANHNKOB

Bblgenutb 1 0606-
WNUTb CYLLECTBEHHbIE
MPU3HaKN CTPOEHNS 1

OcobeHHOCTH
>XKMBOTHbIXOPraHN3MOB:
NnpuHag- NeXXHOCTb K

ayKapvoTam, npoLeccoB
reTepoTPOHOCTb, YKU3HEAeATeIbHOCTH
CNoco6HOCTb K YKNBOTHbIX
aKTUBHO-MY

nepeasmxeHunto, 3a- 60Ta
0 NOTOMCTBE, MoO-
CTpoiKa >unuiw, (rHeag,
Hop). [JeneHuve >XnBoT-
HbIX MO cnoco6am A06bI-
BaHWUS MULLX: pacTUTeNb-
HOsIAHble, XULHbIE, Na-
pasnTunyeckue,
naganblyKM, BCesaHble

Kon-Bo
yacos

®dopma
ypoka

OCHOBHbIe BUAbI JeATe/lbHOCTH
06y-yaroLmxca Ha
YPOKe/BHEYPOUHOM 3aHATUN

rpu6oB N NULIAAHNKOB Ha KOHKpPET-
HbIX NpuMepax.

CpaBHMBaTb CTPOEHME FPUBGOB CO
CTPOEHNEM PaCTEHWIA, YKMBOTHbIX W
NULWAAHWKOB, AenaTb BbIBOAbI.
XapakTepn3oBaTb 3HauyeHMe TprboB
U NNWARHMKOB ANsi NpUpoAbl 1 Yeno-
BEKa.

OTMeuvaTb ONAaCHOCTb SAOBUTLIX Fpu-
60B N HEOBGXOANMOCTb 3HaHMA Mpa-
BMN cb6opa rpn6oB B NpUpose

BblgensTb 1 0606WaTh CyLECTBEH-  Gecepa
Hble NPU3HaKW CTPOEHUS 1 NPOLIEC-
COB YXN3HeeATE/IbHOCTUN XXNBOTHBIX.
Habntogatb U onvcbIBaTb NoBefeHWEe
YKVUBOTHbIX.

HasblBaTb KOHKPETHbIE MPUMEpbI
PasINUHbIX AUKUX XXUBOTHBIX U Hau-
60/1ee pacnpoCcTpaH&HHbIX foMalll-
HUX XXVUBOTHbIX.

OGBACHATL PO/b Pa3INYHbLIX XKUBOT-
HbIX B YKM3HW Ye0BeKa.
XapakTepusoBaTb CMOCOObI NUTaHUSA,
pacceneHusl, MepeXxxmBaHUsl Hebnaro-
NPUATHBLIX YCMOBUIA 1 MOCTPONKN XKN-
JINLL, XKNBOTHbIMU

5. 3aKOHOMEPHOCTM B3aUMOOTHOLLIEHWI OPraHn3MoB 1 Cpefbl (11 u)

Vcnonb3oBa
-Hue
o6opyno-
BaHue
MUKponpena-
paTbl rpn6os,
rep6apHblii

MaTepuan
rpnéos u nn-
LaNHNKOB

BnaxkHble

npenaparbl
YXUBOTHbIX
pasINyHbIX
TMNOB



24-25 YCNnoBuWA XXN3HU Cpefbl Xu3Hu opraHns-  [laTb XapakTepucTuky 2 Bblgenstb 1 xapakTepusoBaTb cyule- — 6Gecepa Lundposas
Ha3emsie MOB Ha 3emsie: BofHas,  OCHOBHbIM Cpejam CTBEHHbIE MPU3HaKN CPef, XM3HW Ha naboparopus
Ha3eMHO-BO3YyLUHas, XU3HU 3emse. Mo 3Ko0rnn



Ne
n/n

26-

28-
29

30-
31

32-
33

34

Tema

JDKoNornyeckmne
npo6nembl B 6M0-

cthepe.

OxpaHa
npupogp!

NabopaTopHas
paboTa

Ne6

«OueHKa KayecTBa
OKpyKatoLLeli
3pefbl»

O606uleHMe
LLIaHA

OopBeseHune
1TOros

CofeprkaHue

No4YBeHHas!, opraHns-
MeHHas. Y cnosus
YKM3HNOPraHNU3MOB B
pa3HbIX cpeaax.
JKo/ornyeckme
(hakTOpbI: abUOTHYUECKNE,
OGUOTUYECKME 1
aHTPOIMOreHHbIe

0606LLeHME paHee U3y-
yeHHoro matepuana. OT-
HOLLIEHVe YenoBeKa K
npupoge B UCTOpUK Ye-
noseyectsa. Mpobnembl
6rocepbl: UCTOLLEHNE
NMPUPOLHbBIX PECYPCOB,
3arpsisHeHue, CoKpallle-
HWe 610NOrMYecKoro
pasHoobpasus. PeLue-
HWe 3KOJIOMNYeCKMX
npo6nem 6rocheps!:
paLMoHabHOE NCNOoSb-
30BaHwe pecypcos,
OXpaHa nNpupoasbl, Bce-
obLLee 3KON0rMyecKoe
o6pa3oBaHue Hacene-
HUS.

LieneBas ycTaHOBKa
ypokKa

BbISIBUTb OCHOBHbIE
3KOJI0rnyeckmne
npo6nembl 6ruocde-
pbl. MpoBecTH OLEHKY
KayecTBa OKpy>Karo-
LLLeV cpefpbl.



KON-BO
YacoB

006y-4aroLMXCa Ha
YPOKe/BHEYPOUHOM 3aHATUN

HasblBaTb XapaKTepHble MpU3HaKu
OpraHvM3MoB — obuTaTenei aTux
cpen >XN3HMW.

XapakTepn3oBaTb YepTbl MPUCMOCO6-
NEHHOCTM OpraHM3MOoB K cpefe ux
obuTaHus.

Pacno3HaBaTb W XapaKTepu3oBaTb
3KONOrmyeckme pakTopbl cpefbl

BblgensaTb n xapakrepusosarb npu-
YMHbI 3KO/IOrMYeCKNX Npobsiem B
oroctepe. MporHosmposarb no-
CNeACTBUSA UCTOLLEHUSA NPUPOAHBIX
PecypcoB 1 COKpaLLeHUs 61onornye-
CKOro pa3Hoo6pasus.

O6cyXaaTb Ha KOHKPETHbIX NpuMme-
pax aKosiornyeckme npobsieMbl CBOe-
ro pernoHa 1 6uocdepbl B LEENIOM.
AprymeHTUpoBaTtb
Heo6X04MMOCTb3aLLMTbI
OKpYy>XatoLLeli cpefpl,

CO6/1I0AeHNA NPaBU/T OTHOLLEHNS K
YKNBOW 1 HEXXMBOI NPUpoSe.
BbISBNATL 1 OLEHMBATL CTeMNeHb 3a-
rPA3HEHUS NMOMELLEHWA.
®uKcupoBaTth pe3ynbTaTbl HabMoae-
HWiA 1 fenaTb BbIBOAbI.

Cobntogatb npaeuna paboTbl B Kabu-
HeTe, obpalleHns ¢ NabopaTopHbIM
o60opyaoBaHNEM

ypoka -nnv
o6opygo-
BaHue
(paTymK myT-
HOCTW, BNaX-
HocTu, pH, yr-
NIeKncoro ra-
3amu
Kucnopoaa)

becefa LingpoBast
nabopatopus
M0 3KOM0rnn
(BarTumk Bnax-
HOCTW, yrne-

NeKuuA KIC/Oro rasa
1 KUcnopoaa)

["pynnosruy,

YPOK
NPaKTUKyM

Ypok
KOHhepeHun
A

Ypok
KOHpepeHuu
A









OnucaHve MaTepuasibHO-TEXHUYECKOW 6a3blLieHTpa «Touka pocTa», UCMo/b3yeMoro
ANS pean3auymn 06pas3oBaTe/lbHbIX MPOrpaMM B pamKax MnperiofaBaHus 6vMonorum u
3KO0/10r UM

MaTepuasibHO-TexHMYeckasi 6asa LeHTpa «Touka pocTa» BK/IOYaeT B cebs LudpoBble na-6opatopuu,
Habopbl KiaccMYeckoro 060pyaoBaHus ANs NPOBEAEHUS GMONOrMYECKOro Mpak-TUKyMa, B TOM YWCNE C
1CNONb30BAHMEM MUKPOCKOMOB. YUnTbIBasi MPaKTUYECKMIA ONbIT NPU- MEHEHWS LaHHOTO 060pyA0BaHUA Ha
ypokax 61onorMn v B MPOEKTHO-MUCCNef0BaTeNbCKOM Ae-ATeNbHOCTW, CAeflaH OCHOBHOWM aKUEHT Ha
onucaHuUn UMMPOBbLIX nabopaTtopuii U MX BO3MOXHOCTAX. [py 3TOM LMGpoBble nabopaTopun B
KOMMieKTaunumn «bronorus», «3Konormsa», ®usnonorns» Cofepkar Kak WHAMBUAYa/bHble [AaTUYMKK, TaK W
nosTopstowmecs (tabn. 1). HasBaHus nocnefHux B NpUBEAEHHON TabnuLe BbigeneHbl KypcuBom. Hannuve
NofOGHbIX MNO- BTOPSAMOLWIMXCS AAaTUYMKOB pacLUMpsieT BO3MOXHOCTM nefarora Mo  OpraHM3aumm
nabopaTopHOronpakTuKyma.

Tabnmya 1
JaTunkn umdpoBbIX nabopaTopuin no 6MONOrNnN, 3KONOTUA U U3NOIOT K
Ne n/n 3HON0rNA 3Kosiorud Pusmonorus

l Bna>kHocTu BO3ayXxa Bna>kHocTu BO3ayxa ApTepranbHOro AaBneHus
2 ONeKTpPonpoBOAYMOCTM  DNeKTPONPOBOAMMOCT M 3ynbca

3 OcBeLlEHHOCTU OcseLéHHoCTH OcseLléHHoCTH

4 pH pH pH

5 TemnepaTypbl OKpy>Katowleli TemnepaTypbl OKpy>Katollein  TemnepaTypbl Tena

cpefbl cpeapl

6 HwuTpaT-noHoB YacToTbl gbixaHus

7 Xnopna-noHos YcKopeHus

8 3ByKa 3KIr

9 BnaxHoct noysbl Cwnbl (3prometp)
10 Kucnopoga

n OnTWYeckor NNOTHOCTU 525HM

(konopumeTp)
12 OnTnyeckor NNOTHOCTU 470HM
(konopumeTp)

13 MyTHOCTU (TYpOMAMMETP)
14 Okucu yrnepoga

[aTunky 1 [10NONHUTENbHbIE MaTepUasbl (NEPEXOAHVKM, YYBCTBUTE/NbHbIE 3NIEMEHTbI, METO-ANYECKNE
MaTepuanbl, 3apsiAHOe YCTPOIMCTBO U Ap.) KOMMMEKTYIOTCS B KOPOBKM-UEMOAaHbI.



MepeyeHb AOCTYMHbIX WMCTOYHWKOB WH(OPMaLMu

B pasgene npefcTtaBfieH CMMCOK KHUTM M CCbIJIOK Ha calTbl, B KOTOPbIX 60see nogpobHO
OCBSLLEHbI Pa3/INYHbIE aCMeKTbl pacCMaTprBaeMbIX BOMPOCOB. VX MOXHO PeKOMeHA0BaThL KaKy4uUTesto,
TakK n 06yyaembIM, NPOABMBLUNX UHTEPEC K U3yYaeMoi Teme.

BopoHuHa I'.A., BaHoBa T.B., KanmHosa I".C. buonorus. INnaHupyemble pesynbtarbl. Cu-ctema
3afaHnii. 5—9 Knaccbl. [locobue ans yumTeneld o6uleobpasoBat. opraHm3aumii / Mog pea. I.C.
Kosanesoli, O.b. /lornHosoit. — M.: NpoceelleHne, 2012.

FanoHtok 3.I". bronorus. MnaHupyeMble pe3ynbTaTbl: KapTa NPOX0X/AeHWs paboyeii Npo- rpaMmbl.
5—6 Knaccbl: y4yeb, nocobue pana obuweobpasosar. opraHusaunii / 3., TanoHwok. — M.:
MpocseLleHmne, 2012.

XKepe6uosa E.J1.. EI3. buonorus: Teopetnyeckne matepunansl.- CI6.: TpuroH, 2009. — 336 c.

KanvHuHa A.A. TloypouHble pa3paboTku no 6uonorum «baktepun. Mpubbl. PacTeHns»,6 Knacc.
— M.: BAKO, 2005.

Kunpunenko A.A., KonecHukos C.W.. Bruonorus. 9-i knacc. MoArotToBKa K UTOroBOM arTe- cTaumu-
2009: yuebHO — MeTOoAMYeCKOe nocobre — PocTtos H/A: JlernoH, 2009.- 126 c.

NaTiownH B.B.. bronorus. XXuBoTHble. 2.Knacc: pabodas TeTpadp Ana yuutens.- M.: Opo-ga,
2004.-160 c.

NatiowmvH B.B., YtuHuesa I.A.. Bronorus. XX1BOTHbIE. 2 Knacc: TemMaTnyeckoe M Noypoy-Hoe
nnaHMpoBaHue K y4ebHnKy B.B JaTiowmnHa n B.A. LLIanknHa «bronorus. XXMBOTHbIE»: No-cobue /14
yuntens.- M.: Apoda 2003.- 192 c.

Hukuwos A.W.. Kak 06y4yatb 6uonorum: XXMBOTHbIE: 2 Ki1.- M.: F'ymaHuT. n3g. ueHTp BJIA-40C,
2004. — 200 c.

Hukuwos A.WN., MeTtpocosa P.A. n ap. buonorusa B Tabnuuax.- M.: «MNEKCA», 1998. Hukuwwos

AW, TepemoB A.B. ngaktnyeckuin matepman no 3oonormm. — M.: PAYB «Lu-

Tagenb», 1996. —124 c.

MaceuHnk B.B. buonorus. MeToguka WHAMBUAYaNbHO-rPYnnoBoin pgedtenbHoCTH. — M.
MpoceeLleHne, 2016.

MaceuHunk B.B. Buonorua. MHAMBUAYabHO-IpynnoBas AedaTe/IbHOCTb. [10ypoUHble paspa-60TKu.
5—6 Knaccbl: yyeb, nocobue pansa obuieobpasosar. opraHuzaumii / B.B. TMaceyHuk. — M.:
MpoceeLeHne, 2012.

MaceyHnk B.B., CymatoxmH C.B., KanuHoBa I.C. Ypoku 6uonorun. 2 Knacc: nocobue pans
yuuTeneli o6Leobpasosart. opraHusaumin /; nog pes. B. B. MNMaceyHnka. — M.: INMpocsewyeHmre,2014.

MaceyHuk B.B., CymaTtoxumH C.B., KannHosa I'.C., "anoHtok 3.I". Ypoku 6ronorun. 5—~6 Knac-chbl:
nocobve Aana yuutenein obuieobpasosaT opraHusaumii / nog pea. B.B. MaceyHmka. — M.:
IMpoceeLueHue, 2014, '

TepemoB A.B., Poxnos B.C.. 3aHumatesibHas 300/10MMs: KHUra A1 y4yalmxcs, yuuTenen u
poautenein.- M.: ACT — NPECC, 1999.- 258 c.: un.

®pocuH B.H., Cvornasos B.W. F0TOBUMCS K eAMHOMY rOCYyAapCTBEHHOMY 3K3aMeHy: GM0-/10rus.
XKneoTHble. — M.: Opoda, 2004 — 222 c.

Caiit U, OTKpbITbI 6aHK 3agaHnii Ans POPMMPOBaHNS eCTECTBEHHO-HAYYHOM FPaMOT-HOCTM
[OnekTpoHHbIA  pecypc]: —  URL:  https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti (aata o6patueHus: 10.05.2021).

Cant EanHas Konnekums UMQpoBbIX 06pa3oBaTeflbHbIX PeCypcoB [DNeKTPOHHbIA pe-cypc]l: —
URL: http://school-collection.edu.ru/catalog (pata obpaweHuns: 10.05.2021).

Caiit defiepasibHbIN LEHTP MHPOPMaLMOHHO-06pa30BaTeNbHbIX PeCYpcoB [DNeKTPOHHBIV pecypc]:
— URL: http:/}lzuor.edu.ru/ (nata o6patleHmns: 10.05.2021).


https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
http://school-collection.edu.ru/catalog
http://fcior.edu.ru/

Lindposble nabopatopun Releon [3nekTpoHHbIN pecypc]: —URL: https://rl.ru/ (gaTta
o6patleHms: 10.05.2021).

Kpyrnblii cTon: Lindposble nabopatopun B COBPEMEHHON LUKOME [DNEKTPOHHBIN pecypc]: —
URL.: https://www.youtube.com/watch?v=qgBj-tolw2N4 (gaTta obpauieHns: 10.05.2021).

HayuHas anekTpoHHas 6mbnmoTeka «KunbepneHnHka» [SneKTpoHHbI pecypc]: — URL:
https://cyberleninka.ru/ (aaTa o6patueHus: 10.05.2021).

AneKTpoHHas GMbnoTeka AmccepTaumini 1 aBTopedepaToB [INEKTPOHHLIN pecypc]: —
URL.: http://www.dissercat.com/ (gata obpateHums: 10.05.2021).

HayuyHas anekTpoHHas 6ubnunoteka «Elibrary.ru» [OnekTpoHHbIn pecypc]:- URL: https://
elibrary.ru (gata o6paweHuns: 10.05.2021).

O6paszoBaTenbHbIN NopTan AN NoAroToBkM K BIP [DnekTpoHHbIin pecypc]: — URL:
https://bio6-vpr.sdamgia.ru/ (gaTa oopateHus: 10.05.2021).
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