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Pabouas mporpamma Kypca BHEypOBHOM AesTensHOCTH S nccnenoBarens” st 5-9 knaccos (najee
[Iporpamma) o 6uosorMK M HampasiieHa HAa GOPMUPOBAHUE €CTECTBEHHO-HAYYHOH IPaMOTHOCTH
00yYaroIuXcsl U OPraHU3aLUI0 N3y4YeHUs1 OMOJIOTUY Ha AEATeIbHOCTHOHN ocHOBe. B Ilporpamme y4teHs
tpeboBanus ®PI'OC OO0 k mIaHupyeMbIM JHYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM 0O0yueHHs, a
TaKKe peanu3alus MEeXXIPEIMETHBIX CBA3eH €CTECTBEHHO-HAYUHBIX yUEOHBIX IPEIMETOB HA YPOBHE
OCHOBHOTO 00mIero oopa3zoBanusi. Bcero kommdectBo yacos -34 (1 wac B Hezenmto). 13 vux no 8 4acoB — B
5-7 xknaccax; 7 4acoB -8 kjacce u 3 yaca-B 9 kjacce.

ean n 3apaum
* peanu3alysi OCHOBHBIX 00111e00pa30oBaTeIbHbIX IPOTPaMM MO yUeOHBIM MTpeIMeTaM
GCT€CTB€HHO-HaquOﬁ HAIpaBJICHHOCTHU, B TOM YHUCJIC B paMKax BHGyquHOfI ACATCIIbHOCTHU
o0y4aromuxcs;
¢ BOBJICUCHHUC yUalIUXCA U I€AArOru4eCKux pa6OTHI/IKOB B IIPOCKTHYIO ACATCIIbHOCTD,
* OpraHu3anus BHEY4eOHO! JeATEIbHOCTH B KAaHUKYJISIPHBINA MIEpHOJ], pa3padoTKa 1 peanu3arus
COOTBETCTBYIOIINX O6p330BaT€J'IBHI>IX nporpamm, B TOM 4HUCJIC IJIA narepeﬁ, OpraHn30BaHHBIX
00pa3oBaTebHBIMU OpPraHU3alMIMU B KAHUKYJISIPHBIA IEpUO/;
¢ ITIOBBINICHUEC HpO(i)GCCI/IOHaJ'II)HOFO MaCTCPCTBA MIEAArOrn4YCCKuX pa6OTHI/IKOB OCeHTpa,
peaIu3yoLIX OCHOBHBIE U JONOJIHUTENIbHbIE 00111e00pa3oBaTenbHble Mporpammbl. CoznaHue
neHTpa «Touka pocta» npenoaaraeT pasBuTHe 00pa3oBaTeIbHON HHPPACTPYKTYPHI
00111e00pa30BaTeIbHOM OpraHn3aluy, B TOM YHCIIE OCHAIIEHUE 00111e00pa3oBaTeIbHON
OpraHM3alIiu:
* 000pyI0BaHUEM, CPEICTBAMH 00y4EHUs] U BOCIIUTAHUSI [yl U3yUeHHs (B TOM YuCIIe
9KCIIEPUMEHTAIILHOTO0) IIPEIMETOB, KYPCOB, TUCIIUILINH (MOYJIEi) €CTECTBEHHO-HAYYHOU
HalpaBJIEHHOCTH MPH peau3aliii OCHOBHBIX 00111e00pa30BaTeIbHbIX IPOrpaMM U
JOITOJIHUTCIIBHBIX O6HICO6p330BaTCJ'II)HBIX nmporpamm, B TOM 4HCJIC OJId PaCHIMPCHUA CO-
nepkaHus yuyeOHbIX npenMeToB «Dusnkay, «Xumusn», «buonorusy;
* 000pyIOBaHHEM, CPEICTBAMH OOYUEHUS U BOCTIUTAHHS ISl PEATH3AINAN TIPOTPAMM
JIOMOJTHUTEIBHOTO 00pa30BaHMs €CTECTBEHHO-HAYYHOM HalpaBIeHHOCTEH;
¢ KOMIIBIOTCPHBIM U HHBIM 060p}II[OBaHI/I€M.

Konnenuus coBpeMeHHOro 00pa30BaHus MMOAPa3yMeBaeT, YTO B y4€OHOM IKCIIEPUMEHTE
BEJYLLYIO POJIb JOJKEH 3aHATh CAMOCTOSTENIbHBIA UCCIIEN0BATEILCKUN YUEHUYECKU I
skcnepuMeHT. COBpeMEHHbIE SKCIIEPUMEHTAIBHBIE UCCIICIOBAHUS 110 OUOJIOTHH YK€ TPYIHO
IpeJICTaBUTh 0€3 UCII0JIb30BAHMS HE TOJIBKO aHAJIOTOBBIX, HO ¥ LIM(PPOBBIX U3MEPUTEIBHBIX
npubopoB. B ®enepansHom rocyaapctBeHHOM o0pazoBaTenbHOoM ctanaapte (PI'OC)
IPOMMCAHO, YTO OJIHUM U3 YHUBEPCAJIbHBIX YU€OHBIX JEHCTBUH, TPUOOPETAEMBIX YUALTUMHUCS
JOJDKHO CTaTh YMEHHUE «IIPOBEJEHUS OIBITOB, IPOCTBIX dKCIIEPUMEHTAIIBHBIX UCCIIEIOBaHUM,
HPSMBIX 1 KOCBEHHBIX U3MEPEHUI ¢ UCTOIb30BaHUEM aHAJIOTOBBIX U IIU(PPOBBIX
U3MEPUTENIBHBIX MPU-00pPOBY». YUeOHBIN SKCIIEPUMEHT 110 OMOJIOTHH, TPOBOAMMBIM Ha
TPaJUIIMOHHOM 000pyAOBaHHUH, O€3 MPUMEHEHHs HU(POBBIX 1aOOPATOPHil, HE MOXKET
MO3BOJIUTH B IIOJTHOW MEpe pEeIINTh BCE 33]a4l B COBPEMEHHOM IIKOJIE. DTO CBSA3aHO C PSAAOM
IPUYUH:

* TPaJMLIMOHHOE MIKOJIbHOE 000PYJOBAHHE M3-3a OTPAHUYEHHUS TEXHUYECKUX BO3MOXKHOCTEHN He
II03BOJIAECT IPOBOJUTH MHOTHE KOJIMYECTBCHHBIE UCCIICOBAHNS;

* JUINTEJIBHOCTh MPOBEICHHs OMOJIOIMYECKHX HCCIeI0BaHUN He BCera

* COIIACyeTCs C JUIUTEIBHOCTBIO YUEOHBIX 3aHATHH;

* BO3MOKHOCTb MPOBEJICHHSI MHOTUX UCCIIEI0BaHUI OrPaHUYMBAETCS TPEOOBAHUSAMU T€X-HUKU
6e3onacHocTH U J1p. Lludposas nabopaTopust MOJTHOCTHIO MEHSIET METOIUKY U COJIEpKaHHUE
IKCIIEPUMEHTAIBHON JIESITEILHOCTH U PEIIaeT BhIIIeNIepeYrcIeHHbIe pobaemsl. [lnpokuii
CHEKTp JaTYUKOB TIO3BOJISIFOT YUAIIUMCS 3HAKOMUTBCS ¢ TapaMeTpaM# OMOJIOTHYECKOTO
9KCIIEPUMEHTA HE TOJbKO Ha KAU€CTBEHHOM, HO U Ha KOJIMYeCTBEHHOM ypoBHe. L{udposas



nabopaTopus MO3BOJISIET BECTH JITUTENBbHBIN SKCIIEPUMEHT JIa)Ke B OTCYTCTBUU
IKCIIEPUMEHTATOPA, @ YACTOTA UX U3MEPEHUI HEMOBIACTHA YeIOBEYECKOMY BOCIIPUATHIO. B
nporecce GOPMUPOBAHUS IKCTICPUMEHTATBHBIX YMEHUH YICHHK 00y4JaeTCsl MPEACTaABIISATh
uHpOPMAITHIO 00 UCCIICTIOBAaHUH B YETHIPEX BUIAX:
* B BepOAJIbHOM: OITHUCHIBATh SKCIIEPUMEHT, CO3/]aBaTh CIIOBECHYIO MOJIEIb IKCIICPUMEHTA,
(buKCcupoBaTh BHUMAHUE HA U3MEPSIEMBIX BeTUIMHAX, TEPMUHOJIOTHH;
* B TAOJMYHOM: 3aITOTHATH TAaOJUIIBI TAHHBIX, JISKAIUX B OCHOBE MTOCTPOSHUS rpaduKoB (IIpH
9TOM Yy yYallluXCsl BO3HUKAET MEPBUYHOE MPEICTABICHHUE O MacIITabax BEIUYHH);
* B rpaiuecKoM: CTPOUTH rpayKu MO TAOTUYHBIM JaHHBIM, YTO JaET BOZMOKHOCTH TIepe-Xoaa
K BBIJIBHIKCHHIO TUTIOTE3 O XapaKTepe 3aBUCHMOCTU MEXKy BETUUMHAMH (TIPU ATOM yUUTENb
MOKA3bIBACT MPEUMYIIECTBO B BU3YyalU3allii 3aBUCUMOCTEH MEXIy BEIHUYNHA-MHU, HATJISTHOCTD
¥ MHOTOMEPHOCTB); B BUJIC MAaTEMaTUICCKUX YPAaBHCHUH: JaBaTh MATEMaTHICCKOE OTIMCAHNE
B3aMMOCBSI3HM BEJIMYMH, MAaTEMaTHIECKOE 0000IIeHHE.
* opMHUpPOBAHKE UCCIEAOBATEIILCKUX YMEHUM YYAIIUXCs, KOTOPHIE BEIPAKAIOTCS B CIICTYIOIINX
JIEUCTBUAX

1. onpenenenue MpoOIEMBbI;
. TIOCTAaHOBKA MCCIICIOBATEIHCKOMN 3a/1a4n
. TUTAHUPOBAHKE PEIICHHUS 33/1a4H;
. IOCTPOEHUE MOJIEIIEH;
. BBIJIBIDKCHHE THIIOTE3;
. OKCIIEPUMEHTAIbHAS TIPOBEPKA TUTIOTE3;

~N N L B W

. @HAJIU3 JTaHHBIX YKCIEPUMEHTOB WM HAOII0CHHI;

8. popMysMpoBaHUE BBIBOJIOB.

B ocHoBY 00pa3oBaTenbHON NPOrpaMMBl 3aJI05KEHO MPUMEHEHUE LU(POBBIX J1aO0OPaTOpHil.
Temaruka npeayIoKeHHbBIX SKCIIEPUMEHTOB, KOJINYECTBEHHBIX OIIBITOB, COOTBETCTBYET
CTPYKTYpE IPUMEPHOI 00pa30BaTEIbHOM MPOrpaMMBbI 110 OMOJIOTHH, COAEPKAHUIO
denepanbHOTO rocynapcTBeHHOro oopazoBatensHoro crangapra (PI'OC) ocHoBHOTrO 00111ETO
oOpa3oBaHusl.

Ha 6aze nentpa «Touka pocTa» obecriednBaeTcsi pean3aius 00pa3oBaTeIbHBIX TPOTPaMM
€CTECTBEHHO-HAYYHOU U TEXHOJOTUYECKOM HaIlpaBJIE€HHOCTEH, pa3pabOTaHHbBIX B COOTBETCTBUU
¢ TpeOOBAHUSIMHU 3aKOHOAATEILCTBA B chepe 00pa3oBaHUs U ¢ yUETOM peKOMEHAALINN
deaepanbHOTO omneparopa yueoHoro npeamera «buonorus». Obpa3oBaTelbHas MporpaMma
NI03BOJIIET UHTETPUPOBATh PEATM3YEMBIE 31€Ch ITOAXO0bI, CTPYKTYPY U COACPkKAHHUE ITPU
opranuzanuu o0ydeHust Ouonoruu B 5—19 kiaccax, BBICTpO€H-HOM Ha 0aze 11000ro u3
JOCTYIHBIX yueOHO-MeToandeckux koMiuiekcoB (YMK).Mcnonp3oBanue 000pyJ0BaHuUS LIEHTPA
«Touka pocta» npu peanuzauuu gaHHoi Ol Mo3BosSET cO30aTh YCIOBHUS:

* JUI PACUIMPEHUS COJCPKAHUS MIKOIBHOTO OMOJIOTHYECKOT0 00pa30BaHus;
* JUIs1 TIOBBIIIEHNUS TO3HABATEIbHON aKTUBHOCTH O0YYaIOIIMXCSl B €CTECTBEHHO-HAY4YHOMN
obOnacru;
* IJIs1 Pa3BUTHSI IMYHOCTH peOeHKa B mporiecce 00ydeHus: OMOJIOTUH, €r0 CIIOCOOHOCTEH,
(hopMHUpPOBaHUA U YAOBIETBOPEHUS COLIMATIBHO 3HAUUMBIX MHTEPECOB U IOTPEOHOCTEH;
* Ui pabOThI ¢ OJJApPEHHBIMU LIIKOJIBHUKAMH, OPIraHU3aUH UX Pa3BUTHSI B Pa3JINYHBIX 00JIACTIX
00pa3oBaTeNbHON, TBOPUECKON AeATeNbHOCTU. [IpuMenss mudpossie 1abOpaToOpum Ha YpOKax
OMO0JIOTMH, yYaIMeCcss CMOTYT BBIIIOJIHUTH MHOKECTBO J1a00paTOPHBIX PadOT M SIKCIIEPUMEHTOB
10 IIPOrPaMM€E OCHOBHOM IIKOJIBI.

buosorus pacrenunii: J[prxanue juctoeB. Jlpixanue kopHe. [loronieHue Boabl KOpHAMU



pactenuil. KopaeBoe nasnenune. Mcnapenue Boabl pacteHUsIMH. PoTOCUHTE3. [[pIXaHUE CEMSIH.
VYcnoBust mpopactanus ceMsiH. Terono0uBbIe U X0JIOA0CTOMKHE PACTEHUS.

3oosi0rus: M3yueHre oJHOKIETOUHBIX )KUBOTHBIX. V3yueHne BHEIIHETO CTPOSHUS
JO’KIIEBOTO YEpPBsi, HAONIOIEHNE 3a €r0 NePEeIBUKEHUEM U PEAKIMSIMHU Ha BHELTHHUE
pasapaxkeHusi. MzyueHue cTpoeHHs MOJITIOCKOB IO BIIaXKHBIM IpenapaTtam. V3ydyenue
MHOT000pa3usl YWICHUCTOHOTUX IO KOJUIEKIUAM. M3yueHnue cTpoeHus poi0 MO BiIaKHBIM
npenaparam. M3ydyenue crpoenus nTul. M3ydueHue cTpoeHus: MIEKOMUTAIOMIKX 1O BIAKHBIM
npenaparaMm. BoaHblie ;kuBOTHBIE. TENIOKPOBHBIE U XOJI0IHOKPOBHBIE )KMBOTHBIE

YesioBek U ero 310poBbe: 3ydenue kpoBoobpamenus. Peakuus CCC Ha 103UpOBaHHYIO
Harpy3Ky. 3aBUCUMOCTb MEX/1y Harpy3KOi U YpOBHEM 3HEpreTudeckoro oomMena. 'azooomMeH B
n€rkux. Mexanusm nérounoro apixanusi. Peakuus JIC Ha ¢usnueckyro Harpy3Ky. JKuzHennas
€MKOCTB JIETKUX. BrienuTensHast, ApIXaTebHast H TEPMOPETYIATOpHAS (PYHKITUS KOXKH.
JetictBue pepMeHTOB Ha cyOCTpat Ha MpuMepe KaTanasbl. [Ipucrnocob1eHHOCTh OpraHu3MOB K
cpene oouTaHusl.

Oo6man ouostorusi: [leiicteue pepMeHTOB Ha cyOCTpaT Ha MpuUMepe KaTanasbl. Pa3inoxkenue
H202. Bausinue pH cpenpl Ha akTUBHOCTH (pepMeHTOB. DaKTOPhI, BIUSAIONIUE HA CKOPOCTh
nporiecca porocuHTe3a. MzyueHue KJIeTOK U TKaHeH pacTeHUH U )KUBOTHBIX Ha TOTOBBIX
MUKpOIpenaparax u ux onvcanue. BoigBieHre U3MEHUYMBOCTH Y OPraHu3MOB. BrIsiBiieHue
NpUCTIOCOOIEHNH Y OPraHU3MOB K cpejie 0OuTaHusl (Ha KOHKPETHBIX IpUMepax).

Oco0eHHOCTH cOJlep:KaHUsl CTPYKTYPHBIX KOMIIOHEHTOB pado4eii MporpaMmbl 1o
ouosiorum B 5S—9 kiaccax ¢ HCnojib30BaHueM 00opyaoBaHus HeHTpa «Touka pocray

Ilnanupyemble pe3yabTaTbl 00y4eHus no kypcey «buosaorus . 5—9 kiaace» .
[TpenMeTHBIE pe3yIbTaThI:

1) bopMupoBaHHe IIEHHOCTHOTO OTHOILIEHUS K )KHBOU MPHUPOJIE, K COOCTBEHHOMY
OpraHu3My; IOHUMAaHHE POJIU OUOIOTHH B (POPMHUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHON
KapTUHBI MUDA;

2) yMEeHHE MIPUMCHSTh CUCTEMY OMOJIOTUYCCKUX 3HAHUN: PACKPBIBAThH CYITHOCTh KHBOTO,
Ha3bIBATh OTJIMYHSI JKUBOTO OT HEKUBOTO, IEPEUHUCIIATh OCHOBHBIC 3aKOHOMEPHOCTH
opraHu3anuu, QyHKIIMOHUPOBAHKS O0OBEKTOB, SIBIICHUM, ITPOIIECCOB KUBOU MPUPO/IHI,
SBOJIIOIIMOHHOTO Pa3BUTHSI OPTAHMYECKOTO MUPA B €T0 €AMHCTBE C HEXXUBOM MPUPOJION;
c(OpMUPOBAHHOCTH MPECTABICHUN O COBPEMEHHOI TE€OpUU IBOJIIOIIMU U OCHOBHBIX
CBUJIETENHCTBAX YBOJIOIIHH;

3) BiaieHue OCHOBAaMU MOHSATUIHOTO afmapara u Hay4yHOro s3bIka OMOJIOTHH:
HCIIOJIb30BAHUE N3YUYEHHBIX TEPMUHOB, IOHATHI, TEOPUH, 3aKOHOB U 3aKOHOMEPHOCTEH AJis
00BsICHEHUS HAOTIOAAeMBIX OMOJIOTUIECKUX OOBEKTOB, SIBJICHHIA U TIPOIECCOB;

4) MOHMMAaHKE CITOCOOOB MOTYYCHHS OMOJIOTUISCKUX 3HAHMIA, HAJTMYNE OIbITa
MCITIOJIb30BAHUS METOJIOB OMOJIOTHH C TEIBI0 U3YUEHUS KUBBIX 00BEKTOB, OMOIOTUUECKIX
SIBJICHUI U TPOIIECCOB: HAOJIIOICHHE, ONTMCAHNE, TPOBEACHUE HECIIOKHBIX OMOIOTHYECKIX
OTIBITOB U AKCIIEPUMEHTOB, B TOM YHCJIE C HUCIIOJIb30BAHUEM aHATIOTOBBIX U U(POBHIX MPUOOPOB
U UHCTPYMEHTOB;

5) yMeHue XapaKTepu30BaTh OCHOBHBIE TPYIINBI OPTAaHU3MOB B CUCTEME OPraHUYECKOTO
Mupa (B TOM 4HCIIe BUPYCHI, OaKTEpUU, pPaCTEHUs, TPUOBI, )KUBOTHBIE): CTPOCHUE, TIPOIIECCHI
KU3HEESITEIIbHOCTH, UX MPOUCXOKICHUE, 3HAUCHUE B IPUPOIE U )KU3HU YEIIOBEKA;

6) yMeHne 0OBSCHATH MOJIO0KEHUE UEIOBEKAa B CUCTEME OPIaHUYECKOT0 MHUpPA, €T0
MIPOUCXOXKJICHHUE, CXOJICTBA U OTJIMYUS YEJIOBEKA OT )KMBOTHBIX, XapaKTEPU30BaATh CTPOCHUE U



IPOIIECCHI KU3HEIEATSILHOCTH OpraHu3Ma 4eJI0BEKa, €ro MPUCIOCOOIEHHOCTh K Pa3InYHbIM
9KOJIOTHYECKUM (haKTOpaM;

7) yMeHHe OMHCHIBATh KJIETKH, TKAaHH, OPTaHbl, CHCTEMBI OPTaHOB U XapaKTepU30BATh
Ba)KHEHIIIHE OMOJIOTUYECKHE TIPOIIECCHl B OPTaHU3MaxX PACTEHHIA, )KUBOTHBIX U YEIIOBEKa;

8) chopMUPOBAaHHOCTH MPEICTABIICHHUI O B3aMMOCBSI3M HACJIEIOBAHUS TIOTOMCTBOM
IPU3HAKOB OT POJUTENBCKUX (DOPM C OpraHHU3aLuell KIETKH, HATMYUEM B HEl XpOMOCOM Kak
HOCHUTeNel HacleCTBeHHOW HH(pOpMaLnu, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HACJIEeIOBAHUS
HPU3HAKOB,;

9) copMHPOBaHHOCTH MPEACTABICHUI 00 OCHOBHBIX (DAKTOpaxX OKPYKAIOLIEH CpeIbl, NX
POJIH B KHU3HEEATSIBHOCTH U ABOJIOIMH OPraHU3MOB; IPEICTaBICHUE 00 aHTPOIIOT€HHOM
(bakrope;

10) chopMupOBaHHOCTH MPEACTABICHUNA 00 SKOCUCTEMAaX U 3HAUEHUH OMOPa3HOOOPa3Hs; O
rI100ATBHBIX SKOJOTHYECKUX Mpo0IeMax, CTOSAIINX Iepe]l YeI0BEYECTBOM U CIIOCO0ax Mx
IPEOI0JICHMS;

11) ymeHue pemats yueOHbIE 33124l OMOJIOIMUYECKOTO COJEPKAHUSA, B TOM UHUCIIe
BBISIBJIATH IPUUMHHO-CIIEICTBEHHBIE CBSI3H, IPOBOIUTH PACU&Thl, JIeJIaTh BbIBO/IbI HA OCHOBAHUHU
HOJYYEHHBIX Pe3yJIbTaTOB;

12) ymeHue co3jaBaTh U IPUMEHATH CIIOBECHBIE U TpadpuuecKre MOJIeIH A1l OObSICHEHHS
CTPOEHUS JKUBBIX CHCTEM, SBJICHHI U MPOLIECCOB KUBOM MPUPOJIBI;

13) moHnMaHue BKJIa/1a POCCUUCKUX U 3apYOEKHBIX YUEHBIX B Pa3BUTHE OMOIIOTUIECKUX
HAYK;

14) BnageHune HaBbIKaMU pabOTHI ¢ HHPOpMAIHE OMOIOTHYECKOTO COACpKAHMS,
MPEICTaBICHHON B pa3Hoi (popme (B BUIE TEKCTA, TAOJMYHBIX TAHHBIX, CXEM, TPa(UKOB,
JMarpaMm, Mojiesel, n300paxeHnit), KpUTUYECKOro aHalIu3a MH()OpMaIK 1 OLIEHKH ee
JIOCTOBEPHOCTH;

15) ymeHue niaaHupoBaTh MO PYKOBOJCTBOM HAaCTaBHUKA M ITPOBOUTH YueOHOE
UCCIIeZIOBAaHUE WM IPOSKTHYIO paboTy B 001aCTH OMOJIOTHH; C YIETOM HaMEUEeHHOH 1IeTTH
(dbopmynrpoBaTh NpodIeMy, TUIOTe3y, CTABUTH 33/1a4H, BEIOMPATH a/IeKBaTHBIE METO/IBI I UX
peeHus, (GOpMyITHUPOBATH BBIBOBI; ITYOJIMYHO MPEICTABIISATE MOIYYEHHBIC PE3yJIbTaThI;

16) ymeHre HHTETPUPOBATH OMOJIOTUYECKHUE 3HAHUS CO 3HAHUSAMH JIPYTUX YUSOHBIX
NPEMETOB;

17) chopMUPOBaHHOCTH OCHOB DKOJIOTHYECKON TPaMOTHOCTH: OCO3HAHUE HEOOXOIUMOCTH
JIeMCTBUH 110 COXPaHEHUIO0 OMOPa3HO00pa3us U OXpaHe NPUPOAHBIX HIKOCUCTEM, COXPAHEHUIO U
YKPEIUIEHUIO 3/I0POBbs YEJIOBEKA; YMEHUE BHIOMPATD 11€JIEBbIE YCTAHOBKH B CBOMX JIEHCTBHSIX U
MOCTYIIKAX 110 OTHOIIEHUIO K )KUBOH MPHUPOJIE, CBOEMY 30POBBIO U 3I0POBBIO OKPYKAIOIIUX

18) ymMeHue ucronp30BaTh MPUOOPETEHHbIE 3HAHKS U HABBIKU JJIS 3710pOBOrO 00pasa
KHU3HH, COATAHCHPOBAHHOTO MUTAHUS U (PU3NIECKON aKTUBHOCTH; HETIPUSATHE BPEIHBIX
NPUBBIUEK U 3aBUCUMOCTEH; YMEHHE MTPOTHBOACHCTBOBATD JDKEHAYYHBIM MAaHUITYJISALIUSAM B
00JacTH 310pOBbS;

19) oBnanenue npueMaMu OKa3aHUs MEPBOI TTOMOIIU YEJIOBEKY, BhIpAIIMBAHUS
KYJIBTYPHBIX PACTEHHH U YXO/a 332 JOMAIIHUMH KUBOTHBIMHU.



TemaTnyeckoe JIAHKPOBAaHKE B S Kj1ac

Ne | Tema Conepxxanue [leneBas ycrtanoBka | Konmnu | OcHOBHBIE BUBI eATenbHOCTH | Mcnonb3oBaHue
i/ ypoka €CTBO | OOy4Yarommxcs Ha YpOKe/BHEY- 000pyaOBaHUS
I YacoB | pOYHOM 3aHSITUU
buonorus — Hayka 0 )KUBOM MUpPE
1 Meroas! u3yuenus | Mcnonabs3oBaHue yBe- OOBSICHATD 1 Ymenue paboTaTh ¢ MUuKpOCKOIT CBETOBOH,
TIPUPOJIBI. JMYUTENbHBIX IPUOOPOB MPHU | Ha3HAUEHUE 71a00paTOpPHBIM 000pyIOBaHHUEM, | ITUPPOBOU
JlaboparopHasi pa- | U3y4eHHH OOBEKTOB )KUBOU YBETMYUTENbHBIX YBEIMUYUTENBHBIMU TPUOOpaMHU.
6ora 1 NpUPOABI. YBEIHYUTEIbHBIE | IPHOOPOB. N3yuaTpe yCcTpONCTBO MU-
«M3yuenue npUOOpPHI: TyMbl pydHas, Paznuyats pyunyro KpPOCKOIIa U COOMIOAATH MpaBuiia
yCTpOMCTBA LITaTUB-Hasi, MUKpocKon. P. | u mraTuBHy0 paboTBI ¢ MUKPOCKOTIOM.
yBenmuuuTenbHbIX | ['yk, A. BaH JleBenryk. Yactu | myrmbl, 3HaTh CpaBHMBaTh YBEJIMYEHUE JTYTbI U
pruOOpPoOB» MHUKpPOCKOIIA. BEJIMYMHY MOTY- MuKkpockora. [Toimy4yaTs HaBbIKU
Muxkponpenapar. [IpaBuna 4aeMoro ¢ uX MoMo- paboThl ¢ MUKPO-CKOTIOM TIPH
pa-00TbI C MUKPOCKOIIOM. IIbIO YBEJIUYECHHUS. W3Y4YEHUHU TOTOBBIX
MukpornpenapatoB. Co0aoaarh
npaBuiia paboThl B KAOMHETE,
oOpareHus ¢ 1abopaTOpHBIM
000py1I0BaHHEM
Crtpoenue opranuzma
2 CtpoeHue KIeTKH. Crpoenue knetku. Tkanu. | BoiaBnsaTe yactu 1 YmMmenue pabotats ¢ MUuKpOCKOIT CBETOBOH,
JlaboparopHas pa- Knerounoe crpoenue KJIETKH Ha n1abopaTopHBIM 000pyI0BaHUEM, | IIUPPOBOI
6ora 2. YKUBBIX OPraHU3MOB. pUCyHKax YBEITUIUTEIIHbHBIMHA PUOOPAMH.

«3HAKOMCTBO ¢
KJIETKaMU PACTEHUID)

HUX Ha3HA4YCHUC.

Kietka. YacTH KJIETKU U

yueOHHUKa, XapaKTe-
pHU30BaTh UX 3HaYe-
Hue. CpaBHUBAThH
KUBOTHYIO U
pPacTUTEIbHYIO
KJIETKU, HAXO/IUTh
4epThl UX CXOJICTBA

Habmtonate 4acTi U op-raHOUAbI
KJIETKH Ha TOTOBBIX MHKPO-
npernaparax noJ MajbiM 1
0O0JIBILINM yBEJIIMYECHHEM
MHUKPOCKOIIa ¥ OIIUCHIBATH UX.
PaznuuaTh OTIENbHBIC KIETKH,
BXOJISIIIME B COCTAB TKAHMU.




U pa3IIugmsl.
Paznuyats TkaHU
’KA-BOTHBIX U
pacTeHui Ha
pHUCYHKaX yueOHU-
Ka,
XapaKTepu30BaTh
UX CTPOCHHUE,
00BAC-HATH UX

O6006maTh U GUKCUPOBATH
pe3yabTaThl HAOTIOICHUH,
nenath BeIBOIBL. CoOMIOAaTh
npaBujia paboOThl B KAOMHETE
Ouonoruu, oOpaiieHus ¢
n1abopaTOpHBIM 000PYTI0BaHUEM

byHKIHH.
XUMHUYECKUN COCTAB XUMHUYECKU COCTAB Paznuuatp HaGmoiate 1eMOHCTpAIUIO
KJIETKH. KJIETKH. XUMUYECKUE HEOpraHu-4eCKue 1 ONBITOB YUUTEIIEM,
BEILECTBA KJIETKU. OPraHUYECKUE AHaJIM3UPOBATh UX P €-3yJIbTaTHI,

Heopranuue-ckue
BELIECTBA KJIETKH, UX
3HAYEHUE IS KICTKHU U
opranusma. Opranuye-
CKHeE BelIeCcTBa KJIETKH,
UX 3HA4YEHUE AJIs1 XKU3HU
OpraHu3Ma M KJIETKH

BEIECTBA KJIET-KH,
MUHEpPATBHBIC CO-
JIA, OOBICHITEL UX
3HAUEHUE JIJIsl Opra-
HU3Ma.

JIeNaTh BBIBOJIbI. AHAJIN3UPOBATH
NPEJCTAaBICHHYIO Ha PUCYHKAX
y4yeOHHMKa HH(OPMAITHIO O
pe3yJbTaTax ombiTa, paboTas B
nape Ymenue paboTaTh ¢
1a00paTOpPHBIM 000y I0BaHHEM




CrpoeHnue u
KHU3HENIEATSILHOCTh
OakTepuil. 3HaYCHUE
OakTepuil B IpUpoOIe
M )KU3HHU YCJIOBCKaA

bakrepuu: ctpoenue u
KU3HEIeATeNIbHOCTh. bakT
epUH — MPUMHUTHB-

HbI€ OJHOKJIETOYHBIE Op-
raan3mel. CTpoeHue Oak-
tepuil. PazaMHoXeHue.
OakTepuil AeeHUEM
KJIeTKH HaaBoe. bakre-
pHUU KaK caMasi APEBHSS
rpymnmna OpraHu3MoB.
[Ipoueccsl xku3Henes-
TEITLHOCTH OAKTEPHil.
[MonsTre 06 aBTOTpOhax
u reTepoTpodax, mpoka-
pUOTAxX M dyKapHOTaxX

XapaxkTeprus3oBaTh
0COOCHHOCTH
CTpOe-HHUSA
OakTepuil.

OnwuceiBaTh pa3HOOOpa3HbIE
(dhopmbI OaKkTepHaTbHBIX KIETOK
Ha PUCYHKE
yueOHMKa.PazniuaTh MOHSTHS:
«aBTOTPO(DBI», «reTEPOTPOPHI»,
«IIPOKAPHOTHD), «IYKAPUOTHIY.
XapaKkTepu30BaTh MPOLIECCH
KHU3HE-ICSITEITbHOCTH OaKTEPUH
Kak nmpoka-puoT.CpaBHUBAThH U
OIICHUBATH POJIb OaKTE-pUii-
aBTOTPO(OB U OaKTEpUK-TETEPO-
TpodoB B Ipupoe Y MeHne
paboTath ¢ 1a00paTOPHBIM
o0opynoBaHUEM, YBE
JMYUTETHbHBIMU IPHOOpaMH.

PaccmarpuBa-nue
OakTepuil Ha TOTOBBIX
MUKpOIIpena-paTax ¢
UC-TI0JIb30BaHUEM
MHUKPOCKOIIA.




apctBo Pacrenus.
XBOIIH, TUIAYHBI,
IMAIIOPOTHUKH.
I'omoceMenHsie,
TIOKPBITOCCMAHHBIC.
JlaGopaTopHas
pabora3.
«OcobeHHocTu
Pa3sBUTHA CIIOPOBBIX
pacTeHui»

Pacrenus.lIpencrasienue
o ¢uro-pe. OTIUYUTEIBHOE
CBOMCTBO PACTCHUM.
Xmopodusi. 3HaueHue
¢dorocuntesa. CpaBHe-HUE
KJIETOK PacCTEHHI 1
Oakrepuil. Jlenenue
1IapCTBa PaCTEHUM Ha
TPYIIBL: BOAOPOCTH,
IIBETKOBBIE (MTOKPHITOCE-
MEHHBIE), TOJIOCEMEHHBIE,
MXH, [JIayHBbI, XBOILH,
nanopoTHUKU. CTpoeHue
pactenuii. Ko-penb u
no0er. CioeBu-1ie
BoJIopociieil. OCHOB-HbIE
pa3IUYUs TOKPHITO-
CEMEHHBIX U
rOJIOCEMEHHBIX pacTe-
HUW. Ponb IBETKOBBIX
pacTeHUl B )KU3HU YEJI0-
BEKa

XapaxkTeprus3oBaTh
IJIaBHBIE PU3HAKU
pacTeHui.

Pasnuyarh yacT IBETKOBOTO
pacTe-HUsl HA PUCYHKE
y4eOHUKa, BBIIBUTATh
MIPEATNOIOKEHHS 00 UX
¢yskuusax.CpaBHUBATb
[[BETKOBBIE U I'0OJIOCEMEH-HbIE
pacTeHHs, XapaKTepru30BaTh X
CXOJICTBO U Pa3IUYUsl.
XapakTepu3oBaTb MXH,
MANOPOTHUKH, XBOILH, TIAyHBI
KaK CIIOPOBBIE pacTe-HHUS,
OTIpeeNATh TEPMUH
«cropa».BeISIBIISITE Ha PHCYHKE
y4ueOHUKa pa3-InIus MEKIY
PaCTeHHUSIMH Pa3HBIX
CUCTEeMAaTHYECKUX TPYIIIL.
CornocTaBisTh CBONCTBA
pacTUTENb-HOU 1
OakTepuanbHOU KIETOK, JENIaTh
BBIBOJIbI. XapaKTepHU30BaTh
3HAYECHHUE PACTEHUH PA3HBIX
CHUCTEeMaTHYECKUX TPYIII B
JKU3HU YEJIOBEKaY MEHUE
paboTtath ¢ 1a00paTOPHBIM
o0opynoBaHueM, yBe-
JUYUTEIBHBIMU PUOOpaMHu.

OO6Hapy>xe-HuE XJI0PO-
TUTACTOB B KJIIETKaX
pac-TeHUH C uc-
M0JIb30BaHU-EM

1 poBoO-TO
MHKPOCKOIIA. DIEKTPO
H-HbIE TA0JIUILI U
TUTaKATHI.




Bonopocnu, ux
MHOT'000pa3ue B
pUpoJie

OO01mast xapakTepucTh-Ka.
Ctpoenue, pa3MHO-KEHHE
BOJIOPOCJIEH.
Pa3nooGpaszue Boj10-
pocineit. Otaens: 3ené-
sbele, Kpachusie, bypsbie
BOJOpPOCIIH. 3HAUCHUE
BOJIOPOCIIEH B IPUPOIE.
Hcnonb3oBanue Boao-
pocieil 4eI0BEKOM

N3yunts crpoeHune
Y Pa3MHOXCHHE
BOJIO-pOCIIEH

BoiaensTe u onuckBaTh
CyIIECTBEH-HbIC MMPU3HAKU
BOJIOpOCIIeH. XapaKTepu30BaTh
TJIABHBIC YEPTHI, JICKAIIKE B
OCHOBE CUCTEMAaTHUKH BO-
nopociieit. PacriosnaBars
BOJIOPOCJIH Ha PUCYH-KaX,
repOapHbIX
Marepuanax.CpaBHUBATH
BOJIOPOCJIH C Ha3€MHBI-MHU
pPacTeHHUSIMH U HAXOAUThH 00IIHe
npu3Hakd. OOBSCHATH IPOIECCHI
Pa3MHOXKEHHUS Y OAHOKIETOYHBIX
Y MHOTOKJIETOY-HBIX
BoJIopociiel. Micnonb30BaTh
WH(GOPMAILIMOHHBIE PECYPCHI IS
IIOATOTOBKU COOOIIIE-HUSA O
3HAYEHUU BOJOPOCIIEHN B IIPU-
poJie ¥ )KU3HU YelloBeKa

Mukpockon
udpoBoi,
MUKpOTIpEMna-paThbl.
(On-HoKIIeTOUHAS
BOJIOPOCITH —
XJIaMHUIOMO-Ha/1a)

Mxu. Obmas xapax-
TEpPUCTHKA U 3HaYe-
HHUC

MoxoBHUIHbIE, XapaKTep-
HbIE€ YEPThI CTPOCHUS.
Kunaccor: [leuénounuku u
JIncrocrebenpHbIE, HX
OTIUYHUTEIIHLHBIC YEPTHI.
Pasmuoxenue (Oecro-noe
Y TIOJIOBOE) U pa3-BUTHUE
MOXOBHUIHEIX. MoO-
XOBHJIHBIE KaK CTIOPO-BbIE
pacteHusi. 3HaYEHUE MXOB
B IIPHU-POJIE M KU3HU

N3yunts cTrpoeHue
Y Pa3MHOXCHHE
MXOB

CpaBHHBaTh IIpe/ICTaBUTENCH
pa3-TUYHBIX TPy PACTCHUMA
OTJIelIa, Ie-JIaTh

BEIBOAEI. Ha3bIBaThL
CYyIIECTBEHHBIC MPU3HAKUA MXOB.
Pacno3naBate npencraButeneit
MO-XOBH/IHBIX Ha PUCYHKAX,
repOapHbIX MaTepuanax, XUBbIX
o0BekTax. BeiensiTh npu3Haku
MIPUHAJIC)KHO-CTH MOXOBHUIHBIX
K BBICIIIUM CIIOPO-BBIM

Mukpockorn
udpoBoi,
MHUKpOIpena-paThl.
(Cdar-aym — xie-
TOYHOE CTPOCHHE)




YeJIoBeKa.
JlaGopaTtopHast pabora 4.
«3y4yenune BHENIHETO
CTPOEHUSI MOXOBHIHBIX
pacTeHui»

pacTeHusiM. XapaKkTepus3oBaTh
MPOLIECCHI Pa3-MHOXKEHUS U
pa3BUTUS MOXOBUIHBIX, UX
0COOEHHOCTH. Y CTaHABIMBAaTh
B3aMIMOCBSI3b CTPOE-HUS MXOB U
WX BO3JICHCTBUS Ha Cpeay
oburanusi. CpaBHHBATH BHEIITHEE
CTPOEHUE 3EJIEHOTO MXa
(KyKyIIKHHA JIbHA) U O€JI0ro Mxa
(carayma), oMedaTh Ux
CXOJICTBO U

paznuunsi. DUKCUPOBATH
PE3YJIbTAThI UCCIIEI0-BaHHM.
CobmronaTh paBuiia paboTHl B
KaOu-Hete, oOpaleHus ¢
J1a00paTOPHBIM 000PYTIOBAHUEM

I'pu6B1. O6mas
XapaKTePUCTHKA.
Mmuoroob6pasue
rpuboB.

MHuoroo6pasue u
3Ha4YCHHE TPUOOB.
CrpoeHue NUIANOYHbIX
rpu6oB. [TnecHeBbIe
IpuOBl, UX UCIIOJIB30BAHUE
B 3/[paBOOXpPaHEHUU
(aHTUOMOTHK MEHUITUII-
nuH). OTHOKJIETOYHBIC
rpudsl — Apoxoku. Mx
WCIIOJIb30BaHUE B XJIe-
OoIeYeHnH U TUBOBape-
HuH. Che00HEbIE U SI10-
BuTHIE TpuOBL. [IpaBuna
cOopa u ynotpeoieHust
rpuboB B mumty. [lapa3u-
TH4YeCKue rpudbl. Poib
rpu0OB B MPUPOJE U

XapaxkTeprus3oBaTh
CTpOCHHE
HIIATIOYHBIX
rpuboB.

[Togpaznenars NUISIIOYHbIE
rpulbl HA TUIACTUHYATHIE U
TpyOuarsie.OnuchIBaTh
CTPOEHHE IJIECHEBBIX TPUOOB MO
pucyHky yueOHuka.OObACHITH
TEPMHUHBI KAHTUOMOTUK» U
«TeHUIMITMHY . Pacio3HaBath
CheZOOHBIE U SITTOBH-THIE TPUOBI
Ha Ta0OJIMIaxX U pUCYHKaX
y4eOHHKA. Y YaCTBOBATh B
COBMECTHOM 00CYX1e-HUU
MpaBWJI cOOpa U UCIIOJIb30BAHUS
rpu6oB.O0BICHATH 3HAUCHUE
rpuOOB IS YenoBeKa U Jyis
MIPUPOJIBI

l'oToBUTH MU-
Kporpenapar
KyJbTYPBI

npoxoken. U3ydars
TUIECHEBBIE TPHOBI MO
MHUKPOCKO-TIOM TIPH
Ma-JIOM YBETU-UYCHUU
Ha TO-TOBBIX
m\MHUKponpena-
parax.2JeKTPOH-HbIE
TaOJIUIIBI U TUTAKATHIL.




JKHM3HH 4YCJIOBCKA




Tematuueckoe IIJIAHUPOBAHUC B 6 xiacce

No | Tema Coneprxanue [leneBast yctanoBka | Konuu | OcHOBHBIE BUJIBI AesATeNbHOCTH | Mcnonb3oBaHue

1/ ypoka €CTBO | OOyYarommxcs Ha ypoKe/BHEY- 000poIOBaHUS

I YacoB | pOYHOM 3aHSITUH

OCco0OEHHOCTH CTPOCHMSI IIBETKOBBIX PACTCHHIMA

1 Cewms, ero Cewms Kak opras pas- Crpoenue cemenu: | 1 OOBSICHITH POJIb CEMSH B Pa6ora «Ctpoenue
CTpPOCHHUE U MHOKEHUS KOXYpa, 3apO/IbIII, npupoje. XapakTepu3oBaTh ceMeHu (aco-
3HAUYEHHE pacTeHui.3HaU€HHUE CEMSIH B | SHAOCIIEPM, (GYHKIIUHM YacTeil ceMeHHU. mu»udposas

MPHU-POJIC U KU3HU YEJIOBEKA | CEMsII0-JIH. OnuceIBaTh CTPOSHUE 3apOIbIa | JIAOOpATOPHS TIO

JlaGopatopHas pabota 1
«Ctpoenue cemenu (a-
COM»

Crpoenue 3apo-
JIBIIIA PACTEHUSI.
JBy-nonbHbIE U
OJIHOJIOJIb-HbIE
pacTeHus.
IIpopacranue
CEMSH.

pacTeHus. Y CTaHaBIUBAThH
CXOJICTBO MTPOPOCTKA C
3apojpiiieM ceMeHH. OMHUChIBaTh
CTaJIu¥ MPOPACTAHHSI CEMSH.
BBISIBIIATE OTJIIMYUTEIBHBIC
MPU3HAKU CEMSH JIBYJOJIBHBIX U
OJI-HOJIOJIBHBIX PACTCHHUU.
Ucnonp3oBath
UH(POPMAIIMOHHBIC PECYPCHI IS
MOATOTOBKU COOOIIE-HUS O POJIU
CEMSIH B )KHM3HH YEJIOBE-
ka.llpoBoauTh HAOMIOACHMS,
(UKCUPO-BATh MX PE3YJILTATHI BO
BPEMSI BBITIOJI-HEHUS
nabopaTopHOH
pabotbr.CobmoaaTh mpaBuia
paboThl B Kabu-HeTe,
oOpamieHus ¢ 1a60paToOpHBIM
o0opyoBaHuEM Y MEHHE
paboTats ¢ 1a00paTOPHBIM
000pyI0BaHHEM,

AKOJIOTHH (AATYUK
OCBE-IIIEHHOCTH,
BJIQKHOCTH H
TeMIIepary-
PBI).DIEKTPOHHBIE
TaOJIUIIBI U TTAKATHL.




YBEIMUYUTEIBHBIMU MPUOOpaMH

VYcenoBus
MpopacTaHus
CEMSIH

3HaueHue BOJBI U BO3-AyXa
JUTSL IPOpacTaHus CEMSIH.
3amacHble MUTa-TebHbIE
BELIECTBA CE-MEHHU.
TemnepatypHbie

YCJIOBHS IpOpacTaHust
cemsiH. Ponb cBeta. Cpo-ku
II0CEBA CEMSIH

N3yuuTts posib
3amac-HBIX
MUTATEIbHBIX Be-
IISCTB CEMCHH.
Tem-nieparypHbie
YCIIOBHS
MpopacTaHus
cemsH. Poib cBeTa

XapakTepu3oBaTh poiib BOJbI U
BO3-yXa B IPOPAaCTaHUU
ceMsiH.OOBSACHATH 3HaUCHHE
3aMacHbBIX MU-TATEIBHBIX
BEIIECTB B MPOpPACTaHUU
ceMsiH.OOBACHATH 3aBUCUMOCTD
popacTa-Husi CEMSH OT
TeMIIepaTypHbIX yCI0-
BUil.IIporno3upoBath Cpoku
1I0CEBa Ce-MSH OTJEJIbHBIX
KyJbTyp.YMeHue pabotath ¢
1a00paTOpPHBIM 000y IOBaHUEM,
YBEJIMUYUTEIbHBIMU PUOOpaMHu.

Pa6ora

«YcnoBus
MIPOPACTaHUS CEMSHY.
3HaveHHEe BO-/bl U
BO3/yXa JAJIsl mpopac-
TaHUs
cemsH.udpoas
nabopaTopHs 1o
AKOJIOTUHU (AATYUK
OCBE-IIIEHHOCTH,
BJIQXKHOCTH U
TEMIIEPATY-PBI).

Kopens, ero crpoe-
HUE 1 3Ha4YCHUE.
Kopuesbiit
CUCTEMBI.

TuIbl KOPHEBBIX CUCTEM
pactenuii. CTpoeHue KOpHs
— 30HBI KOpHS: KOHYC
HapacTaHusl, BCa-ChIBaHUS,
IPOBEJCHUS, IEIECHHUS,
pocra. Poct kopHs,
reorponusm. Bu-
JTIOU3MEHEHUS KOPHEH.
3HaueHue KopHeH B
npupo/ie.

JlabopaTtopHast pabora 2.
«CTpoeHue KopHs Ipo-
pocTKa»

N3yunts BHELIHEE U
BHYTPEHHEE CTPOE-
HUE KOPHS

Paznuyath 1 onpeaensaTh TUIIBI
KOpP-HEBBIX CUCTEM Ha PUCYHKaX,
repOap-HbIX K3EMILIAPAX,
HATYPaJbHBIX
o0bexTax.Ha3piBaTh yactu
KOpHsL. Y CTaHABJIMBATh
B3aMIMOCBSI3b CTPOC-HUS U
GyHKIMA yacTen
KOpHsI.OOBSICHATH 0OCOOCHHOCTH
pocta kop-Hs. [IpoBoanuTh
HAOIIO/ICHUS 32 U3-MECHEHUSIMU B
BEPXYIICYHOW YaCTH KOPHSI B
nepuoJI pocta. XapakTepu3oBaTh
3HAYCHUE BUIOM3-MCHEHHBIX
KOpHEH I
pactenuii.IlpoBoauTh
HaOro1eHus ¥ (PUKCUPO-BATh UX
pe3yabTaThl BO BPEMSI BBITIOJ-
HEHHs JJaOOpaTOPHOM

Mukpockon
ndpoBoi,
MHUKpOIpena-

paThl. DJIEeK-TPOHHBIE
Ta-OJIMITEI U IIa-KAThI.




pabotb1.CobmoaaTh mpaBuia
paboThI B kKabu-HeTe,
oOparieHus ¢ 1a6opaTopHBIM
obopynoBaHreM Y MEHUE
paboTath ¢ 1a00paTOPHBIM
00opyI0BaHUEM,
YBEIMUUTEIBHBIMU TPUOOpaMHU.

JIuct, ero
CTPOCHHUE U
3HAUYCHUE.

Jluct, ero cTpoeHue u
3HaueHue BHemHee
CTPOCHHUE JTU-CTA.
BnytpeHnHee cTtpoe-Hue
naucTa. THIIBI )KUIIKO-BaHUS
muctbeB. CTpoeHue u
(yHKIMM yCThUIl. 3HAYCHUE
JIUCTA JIJIs1 paCTCHUSL:
(hoTocuH-TE3, HCTIApCHHE,
ra3zoo0-meH. Jlucroman, ero
POJIb B )KM3HU PACTCHHMS.
Bunousmenenus 1M-cTheB

W3y4uTh BHEIIHEE U
BHYTpPEHHEE
CTPOCHHUE JIUCTA.

OmnpenensaTh 4acTH JHUCTa HA
repOap-HbIX 3K3EMILIAPAX,
pucyHkax.Paznugare npocTeie n
CJIO’KHBIE JIU-CThSL.
XapakTepu3oBaTh BHyTpEHHEE
CTPOCHUE JIUCTA, €T0 YaCTH
VYcraHaBIMBaTh B3aMMOCBS3b
CTpoe-HUs U QYHKIUN

aucTa. XapakTepr30BaTh
BUJOM3MEHEHHUS JIUCTHEB
pacTeHuil Y MeHHne paboTath ¢
71a00paTOpHBIM 000y IOBaHHUEM,
YBEIMYUTEIbHBIMHU TPUOOPAMHL.

DJIEKTPOHHBIE
TaOJIUIIBI U TUTAKATHL.
Hudposoii gaTunk
KOHIIEHTPAIlUH NOHOB,
AIIEKTPOJI HUTPAT-
AHUOHOB, YJIEKTPO/T
CpaBHE-HUSI.




Crebensb, ero
CTpOC-HHE U
3HAYECHUE

Crebenb, ero crpoeHue u
3HAYCHHE

JlaboparopHas pabota 3.
«BHenHee cTpoe-Hue
KOpHEBUINA, KITyO-Hs,

N3yunts BHEIIHEE
CTpPOCHHE CTEOIS.
Tu-mbl crebne.
BuyTpen-nee
CTPOECHHE CTEOIS.

OnuceiBaTh BHEIIHEE CTPOCHUE
CTeO-JIs1, MPUBOTUTH TPUMEPHI
Pa3IMYHBIX THUIIOB CTEOIEH.
Ha3eiBaTh BHYTpEHHUE YacTH
cTebIs pacTeHuH 1 ux

Mukpockon
udpoBoi,
MHUKponpena-
patbl. «Cte-0eb
OJTHO-IOJIbHBIX U

JTYKOBHIIBD) OyHKIHMH cTeOIS. bynxun.Onpenensirs JIBY10JIbHBIX
Bu-nounsmenenus BUJIOU3MEHEHUS HAA-3€EMHBIX U | pACTEHU» DIIEKTPOHH
cTeds y IMOA3EMHBIX IT00ErOB Ha ple TaOIUIBI U
Ha/J3EMHBIX U M10]I- pHuCcyHKax, ¢pororpadusx, ITaKaThl
3€MHBIX MTOOEroB. HaTypaJlb-HbIX
o0bekTax.M3yuaTh ¥ OMUCHIBATH
CTPOEHHE MO-36MHBIX MTOOETOB,
OTMEUaTh UX pas-
mnuunsa. dukcupoBaTh
pE3yJIbTaThl UCCIIEN0-BaHUM.
CobmronaTh paBuiia paboThHl B
KabuHeTe, oOpareHus ¢ adopa-
TOPHBIM 000PYI0BAHHEM
KuzHenesTenbHOCTh PACTUTENILHOTO OPraHu3Ma
MunepanbHOE nUTa- MuHepanbHOE TUTaHUE YcranaBiuBaTh 1 OOBSICHITH POJIb KOPHEBBIX BO- | [ludposas
HUE pacTeHUl u pacTeHHii U 3HaYCHHE B3al-MOCBSI3b JIOCKOB B ME€XaHHU3Me naboparopust 1o
3HAYEHUE BOJIbI BoAbIBosa kak MOYBEHHOTO MMOYBEHHOTO 9KOJIOTUH (IaTYUK

HEO0XO0MMOE yCIIOBUE
MUHEPAIBLHOTO
(TTOYBEHHOT0) TTUTAHUS.
N3Bnedenue pacreHneM
U3 MTOYBHI PaCTBOPEHHBIX
B BOJIC MUHEPAIbHBIX
cosieil. OyHKIUS KOpHE-
BBIX BOJIOCKOB. [Iepeme-
[ICHHE BOJbI 1 MUHE-
paJIbHBIX BEILIECTB IO

NUTaHUS PACTCHUHN
Y yCJIOBUM BHEITHEN
Cpenpbl.

nutaHus.O00CHOBBIBATH POJIb
MMOYBEHHOTO MU-TaHUS B KU3HU
pactenuii CpaBHUBAThH U
pasnuyaTh COCTaB U 3HAUCHUE
OpraHUYECKUX U MUHE-PATbHBIX
yAOOpEHUH st pacTeHUH.
Hcnonb3oBath
UH(GOPMAIIMOHHBIE PECYPCHI TS
MOJATOTOBKHU Mpe3eHTa-1NuN
MPOEKTa O MPUCTIOCOOIECHHOCTH

BJIa)K-HOCTH, OCBe-
IIIECHHOCTH)




pacreHuto. 3HaueHue
MHHEPAJTHLHOTO (TIOUBCH-
HOro) nuTaHus. Tumnel
yA0OpeHu# 1 UX POJib B
YKU3HU pacTeHus. JKo-
JIOTHYECKHEe TPYIIBI pac-
TEHUH 110 OTHOLLICHUIO K
BOJIE

K BOJIC PACTCHUH pa3HBIX
HKOJIOTHYE-CKUX TPy

BosaymHoe nuta-aue | Bo3aymHoe nuranue XapakTepus3oBaTh IIpuBOoaUTH IPUMEPHI [udposas
pacTeHui — pacTeHnii — yCIJIOBHS, OpraHU3MOB — aBTOTPO(HOB U naboparopust 1o
¢dorocunTe3 ¢dorocunTe3 Y crnoBus HEO0XO0IU-MBIE JIS reTepoTpodoB, HAXO-AUTh HKOJIOTHH (IaTYHK
o0Opa3oBaHus BO3JIyLIIHOTO paznuyus B UX YIJIe-KHUCIIOTO ra3a u
OpPraHMYECKUX BEIECTB B | IUTAHUS nutanuu. O00CHOBBIBAThH KHCJIOpPOJ1a)
pacteHuu. 3ey€Hble pacteHuil. OOBSICHAT KOCMHYECKYIO POJIb 3€IEHBIX
pacTeHust — aBTOTPO(DEI. b POJIb 3€JIEHBIX pacrenuil. Mcnonb30BaTh
I'ereporpodsl kak mo- JIUCTHEB B nH(GOpPMaLMOHHBIE PECYPCHI [T
TpeOUTEIH TOTOBBIX Op- dorocuHTE3E MOJITOTOBKH COOOIICHUS O POJIU
FaHUYECKUX BEUIECTB. dboTocuHTe3a Ha Halel
3HavyeHue pOTOCHHTE3A B 11aHeTeBbInonHATh
IpUpPOaE HaOJII0JICHUS U U3MEpe-HuUs
[pixanue Jpixanue u 0OMeH Be- YcranaBiuBaTh Bocnuranne 6epexHOro [Mudposas
1iecTB y pacteHuiiPoip B3aU-MOCBSI3b OTHONICHUS K CBOEMY 3/I0POBbIO, | JIabopaTopus Mo
JbIXaHUS B )KU3HU IPOLIECCOB IIPUBUTHE UH-TEpECA K 9KOJIOTUHU (AATUUK
pacrennidi. CpaBHUTEINb- JbIXaHUS U W3YUYEHUIO MpeaMeETa. YIJIe-KHUCIIOTO ra3a u

Hasl XapaKTEePUCTHKA
NPOIIECCOB JIBIXaHUS U
¢dotocunTe3a. OOMeH
BEIIECTB B OPraHU3Me KaKk
BAKHEUIINHN ITPU-3HAK
Xu3HHU. B3anMo-cBsI3bh
MPOIIECCOB JIbIXa-HUS U
(dhoTocuHTE3a

dorocun-TE3A,
MIPOBOJIUTH UX
CpaBHEHHUE.
Onpenensars
IIOHSTHE «OOMEH
BEIIECCTBY.
XapakTeprus3oBaTh
00-Me€H BeIEeCTB
KaK BaKHBIN

KHCJIOPO/JIa)




| mpu3HAK KuU3HU

TemaTnueckoe miiaHUpOBaHUE B 7 Kiacce

Ne | Tema Copepxanue Henesas ycranoBka | Konmnu | OcHOBHBIE BUIbI esTenbHOCTH | Mcmonb3oBanue
n/ ypoka €CTBO | OOydYaroluxcsi Ha ypoKe/BHEY- 000po10BaHuUs
11 4acoB | pOYHOM 3aHSTUHU
PacTenus — npon3BOaUTENIN OPraHUUYECKOTO BEIIECTBA
1 ITognapcrso OO0m1as xapakTepUCTHKA. N3yuuts crpoenne | 1 OO01as xapakTepuCcTHKA. Muxkpockon
Hacrosimue Ctpoenue, pa3MHO-KEHHE Y Pa3MHOXEHUE CrpoeHne, pa3MHO-KEHUE nndpoBoi,
BOJOPOCIIH. BoJlopocieil. Paznoobpasue | Bog-pocieit Bosiopocieil. Paznoobpasue MHUKpOIIpena-parsl.
[TonuapctBo BOJI0-pociieid. Otaenbl: 3ené- BOJIO-pociiei. OTaensl: 3ené- (OnnHOKNETOUHAS
barpsuku. Pons Hele, KpacHslie, bypebie Hele, Kpachsle, bypeie BOJIOPOCIIb —
BOJIOPOCIIEN B BOZIOPOCIIH. 3HAYEHUE BOJOPOCIIH. 3HAYEHUE XJIaMUJIOMOHA/1a)
BOJHBIX BOJIOPOCIIEN B IPUPOJIE. BOJOPOCJEN B IPUPOAE.
skocuctemax. JI/p | Ucnonws3zoBanue Bogopocieit Hcnonp3oBanne Bogopocien
1. "U3yuenue YEJI0BEKOM YEJI0BEKOM
OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX
BoJIopocieit”
2 Otnen MoxoBunHble, xapaktepabie | U3yuuth cTpoenue | 1 CpaBHuBaTh NpeaCTaBUTEIEH Mukpockorn
MoxoBuaHBIE. yepThl cTpoeHus. Knaccsl: Y pa3MHOXEHHE pa3-JIMYHBIX TPYII PACTEHUI U pPOBOH,
Ponb Mxo0B B [Tey€éHnoynnKHM U MXOB oTxena, ne-JIaTh MUKpPOIIpEena-paTsl.
00pa3oBaHUH JIucrocrebenbHbIE, X BbIBO/IbI. Ha3piBaTh
OO0JIOTHBIX OTIIMYMUTEIIbHBIC YEPTHI. CYILIECTBEHHBIC IPU3HAKU MXOB.
skocuctem JI/p 2. Pasmuosxenue (6ecro-ioe u PacrnioznaBaTh npeacraBuTenei
«Ctpoenue II0JIOBOE) U pa3-BUTHE MO-XOBHJIHBIX Ha PUCYHKaX,
3€JIEHOr0 MXa MOXOBUIHBIX. MO-XOBH/IHbIE repOapHbIX MaTepuaiax, KHUBBIX
KyKYLIKUH KaK CIIOpPO-BbI€ PACTCHUS. 00beKTax. BeiaensaTs npu3Haku
JEH» 3HaueHUe MXOB B IIPU-POJE U IIPUHA]UIEKHO-CTH MOXOBU/IHBIX




YKU3HU YEJIOBEKA.
JlaGopaTtopHast pabora 3.
«3y4yeHue BHETHETO
CTPOEHHS] MOXOBHTHBIX
pacTeHui»

K BBICIIIMM CITIOPO-BBIM
pacTeHusiM. XapakTepru30BaTh
MPOIIECCHI Pa3-MHOXKEHUS U
pa3BUTHS MOXOBHIIHBIX, UX
0COOEHHOCTH. Y CTaHABIMBATh
B3aWMOCBSI3b CTPOE-HUS MXOB H
MX BO3JICMCTBHS Ha CPELY
obutanus. CpaBHUBATh BHEIITHEE
CTPOEHHUE 3ENEHOTO MXa
(KyKyIIKHMHA JbHA) ¥ 0eJI0T0 MXa
(charnyma), oTMeuaTh BX
CXOJICTBO U

pasnnyusa. PUKCUpOBaTh
pe3yIbTaThl UCCIIE0-BaHHA.
CoGmronath npaBuiia paboThl B
kabu-Hete, oOpareHus ¢
12a60paTOPHBIM 000PYIOBAHUEM

Otnen
TI'omoceMeHHBIE.
Pons
TOJIOCCMCHHBIX B
IKOCHCTEME TalTH
Jp. 4. «Ctpoenue
MoOETOB XBOMHBIX
pacTteHuin»

J/p 5.«Ctpoenue
MYKCKHX,
JKEHCKUX IITUIIEK U
CEMSIH COCHBI
OOBLIKHOBEHHOM)

OO6mias xapakTepucTuKa
roJIOCEMEHHBIX. Pacce-iienne
TOJIOCEMEHHBIX IO
MOBEPXHOCTH 3€MIIU.
OO6pa3oBaHre CeMSH Kak
CBUJIETEIILCTBO 00-J1€€
BBICOKOT'O YPOBHS Pa3BUTHSL
TOJIOCEMEH-HBIX 110
CPaBHEHHIO CO CIIOPOBBIMHU.
OCOOEeHHO-CTH CTPOSHHS U
pa3BHU-THS TPEACTABUTENECH
KJ1acca XBouHsle. ['ono-
CEMEHHbIE Ha TEPPUTO-PUU
Poccun. Mx 3Haue-Hue B
IPUPOJIE U )KU3HU YeIOBEKa

N3yuuTh 00111Yy10
Xa-paKTePUCTHUKY
roJIoce-MEHHBIX
pacteHui

BrisiBnsiTh 00111M€E YepThI
CTPOEHMS U Pa3BUTHS CEMEHHBIX
pactenunii.OcBauBaTh NPUEMBI
paboTEhI ¢ onpe-aenuTenemM
pactenuii. CpaBHUBATH
CTPOEHHE CIIOPHI U CEMEHHU.
XapakTepu3oBaTh NPOLECCHI
pa3-MHOXKEHUS U pa3BUTHSA
roJIOCEMEH-
HbIX.[Ipornosuposars
MOCJIE/ICTBHS HEPA-LIUOHATIBHOMN
JeSTEIIbHOCTH YEeJI0BEKa JUIst
KU3HU
rojoceMeHHbIX.cnons3oBaTh
nH(GOPMaLMOHHBIE PECYPCHI [T
IOJATOTOBKH IIPE3EHTA-LIUU

Pabota c rep-6apHbim
MaTe-puajJoM




MPOEKTA O 3HAYEHUH XBOMHBIX
necoB Poccun

Otnen
[TokpeITOCEMEHHBIC
, i LIBeTKOBHIE.
Ponb
MMOKPBITOCEMEHHBIX
B Pa3BUTHHU
3emuieieus

J/p 6. «lIpusnaku
OJIHOJIOJIHBIX U
JIBYI0JIbHBIX
pacTteHuin»

OO6m1as xapakTepucTu-Ka.
CewmeiicTBa: Po3onBeTHEIe,
MOTBITEKOBEIC,
Kpecroupernsie,
ITacnénosrlie, Ci10kHO-
nBeTHBIE. OTINYHNTEN-HEIE
IIPU3HAKU CEMEUCTB.
3HavYeHHE B IPUPOJC U
JKM3HH YejI-BeKa.
CenbCKOXO03sMCTBEHHEIC
KYJIbTYpbI

N3yuuts 0011yI0
XapaKTePUCTHUKY Ce-
MEHCTB Kiacca JIBy-
JOJIbHBIE.

Bb1ensaTe OCHOBHBIE ITPU3HAKU
KJ1ac-ca J[IBy1OJIBHEIE.
OnuceIBaTh OTIIMYUTEIBHBIE
IIPU3HA-KU CEMEWUCTB KJlacca.
Pacno3naBate npencraBureneit
C-MEICTB Ha PUCYHKAX,
repOapHbIX Ma-Tepuanax,
HaTypaJIbHBIX
o0bexTax. [ IpumMeHaTs npuémsl
paloTHI ¢ onpe-aenuTenemM
pactenuit. Ucronb30BaTh
MH(POPMALIMOHHBIE PECYpPChI IS
IIOAFOTOBKHU IIPE3€HTa-LUU
IIPOEKTa O POJIU PACTEHUM KJac-
ca JIBy1OJIbHBIE B IIPUPOAE U
KU3HU YEJI0BECKa

Pabota ¢ repbapHbIM
MaTepuaIoM




CeMelicTBa Kj1acca
OIHONOJIbHEIE

OO01mas xapakTepuCTHKA.
CewmeiicTBa: JIumeiinsle,
Jlyxossle, 3naku. Ot-
JUYUTENbHBIC TIPU3HAKY.
3HaueHue B IPUPOJE

N3yuuts 0011y10
Xa-pPaKTEPUCTHKY
ce-MEHCTB Kjlacca
OHO-IOJBHEIE. .

Breiaenars npuzHaku kiacca
OnHo-nonbHBIE. OnIpeaensaTh
MIPU3HAKY JICJICHUS KJIACCOB
JBynonsHbie 1 OTHOI0Tb-HBIE
Ha ceMeiicTBa. ONUCHIBATh
XapaKTEPHBIE YEPTHI CE-MEICTB
Kjacca
OnnononbHbIe. I IpuMeHITH
npuéMBbl paboOTHI C OIpe-
JEeIUTEIEeM
pacrenuii.IIpuBoauTh IpUMeEpbI
OXpPaHSIEMBIX BUJIOB.
Hcnonb3oBaTh
nH()OpMaAITMOHHBIE PECYPCHI IS
MOATOTOBKHU MPE3EHTA-1IUU
MPOEKTa O MPAKTUYECKOM HC-
[I0JIb30BAHUU PACTCHUIN
cemeiictBa OTHOIOIBHEIC, O
3HAYEHHUU 3J1aKOB JJIS JKUBBIX
OpraHu3MOB

Pabota ¢ rep-6apHbpIM
Mare-pruanoMm

’KuBoTHBIE — MOTPEOUTENU OPTAaHUYECKOTO BEIIECTBA

OOmast xapakTepu- Cpena obutanusi, BHEII-
CTHKa TO/LIAPCTBA Hee ctpoeHue. CTpoe-Hue
[pocreiinmue. Y JKU3HE/ICATEb-HOCTh
JlaGopatopHast paboTa | CapKOJOBBIX Ha IPUMEPE
7. aMEOBI-TIPO-Tesl.
«Ctpoenue u Paznoobpasue cap-
NepeIBU-KCHHUE kooBbIX Cpena

MH(DY30pUU-TY- o0OuTaHus, CTpOe-HUE U

Hatp obmrytro
XapaKTe-PUCTUKY
[IpocTeli-ium, Ha
npumepe Tu-na
CapKog0XKryTu-
koBble. Ha mpumepe
3BIJICHBI 3€JICHOMN
M0Ka3aTh

BrISBISITE XapaKTepHbIE
MPU3HAKYU TO/IIAPCTBA
[Ipocreiimue, nim On-
HOKJICTOYHEIC, THIIA
CapxonoBbi€ 1
JKIYTUKOHOCIIBI. Pacro3naBaTh
MIpEeACTaBUTENCH Kiac-ca
Capko10BbI€ HA MUKPOTIpEIa-

Mukpockorn

U pPOBOH,
MUKpOTIpena-paThl
(ame0a, 3BriacHa
3eneHasi, uHdyzopus
Tydenbka)




(benbkm»

8. «CpaBHHUTEIbHASA
XapaKTepUCTHKA
OJTHOKJIETOYHBIX
OpPraHU3MOB»

NepeIBUKEHUE Ha
TIpUMEPE 3BTIIEHBI 3€1E-
HOM. Xapakrep NUTaHUs,
€ro 3aBUCUMOCTb OT
ycioBuii cpensl. [pixa-
HUE, BBIJICIICHHE U pa3-
MHOkeHHe. Coueranue
MIPU3HAKOB )KMBOTHOTO U
pacTeHMsl y 3BIJICHBI
3enéHoi. PazHooOpasue
KT'YTUKOHOCLIEB

B3aMMOCBS3b CTPOE-
HUS U XapakTepa
IIHU-TaHusg OT
YCJIOBUU
OKpYXKarolein
Cpenbl

paTax, pucyHKax,
¢doTorpadusx.yY cTaHaBIUBAThH
B3aMIMOCBSI3b CTPOC-HUS U
GbyHKIMA OpraHu3Ma Ha TIpH-
Mepe aMEOBI-TIPOoTes.
OOGOCHOBBIBATh POJIh
MPOCTEUIINX B
IKOCHUCTEMAX Y MEHUE paboTaTh C
1abopaToOpHBIM 000PYIOBaHUEM,
YBEIMYUTEITBHBIMHA TPUOOPAMH.

Tun Kumeuno-
nosioctHble. CTpoeHue
U JKH3He-
JeSITeIbHOCTD

OO0mmue yepThl cTpoe-
Hus. ['uapa — oIuHOY-
HbIi noyum. Cpena oou-
TaHUs, BHEIIIHEE U BHY-
TPEHHEE CTPOCHHUE.
OCco0OCHHOCTH KHU3HEIC-
ATEILHOCTH, YPOBEHb
OpraHu3ally B CpaBHE-
HUHU C POCTEUIINMU

N3yuuts cTpoeHue
u
KU3HECATEIbHOCTD
KHUIIIEYHOTIOJIOCTHBI
X Ha IpuMepe
TUAPBI, BBIICIUTD
OCHOBHBIE YEPThI
YCIIOKHEHUS
OpraHu3aIy 110
CPaBHEHHIO C IIPO-

OnuceiBaTh OCHOBHBIE IPU3HAKU
[oJILAapCTBA

MHuorokierounsie. Ha3piBaTh
MPEACTaBUTENEN TUIIA KU-
LICYHOIOJIOCTHBIX. BolensaTe
o0111e 4epThl CTPOCHHUSL.
OOBsICHATH Ha IPUMEpE HATUYHE
JIy-4€BOU CUMMETPUU Y
KHUIIEYHOIO-TIOCTHBIX.
Xapaktepu3oBaTh NPU3HAKU

Mukpockorn
UPOBOH,
MUKpOTIpena-paThbl.
(BHY-TpeHHEE
CTPOCHHE TUAPHI)

CTEHIIINMHU. 0oJiee CII0KHOM OpraHU3alluy B
CpPaBHEHUU C MPOCTEUILINMH
Tun Konbuartsie ue- Mecra obutanus, ctpoe- | M3yuuth Pacno3naBate npencrasuteneid | Mukpockon
PBH. HUE U )KU3HEJICATEIb- 0COOEHHOCTH KJIac-Cca Ha PUCYHKaXx, 1 (poBOH,

HOCTb CUCTEM
BHYTPEHHUX OP-TaHOB.
YpoBHH OpraHu-3aLuu
OpraHOB 4yBCTB
CBOOOJHOXHBYIIMX
KOJIbYaThIX YEpPBEH U Ia-
Pa3sUTUYECKUX KPYTIIBIX
yepBei

YCIIO)KHEHUS B
CTPOCHMH KOJIbYa-
TBIX YepBel Kak 60-
aee
BBICOKOOPTaHU30-
BAaHHOU I'PYIIIIBI 110
CPAaBHEHHIO C
IJIOCKU-MH U

doTorpadusax. XapakTepu3oBaTh
YepTHI YCI0KHE-HUS CTPOCHUS
CHUCTEM BHYTPEHHHX
oprasoB.PopMyIMpOBATH BBIBOJ
00 ypOBHE CTPOCHHSI OPTaHOB
9yBCTB

nmabopaTop-Hoe
o0opyno-BaHue. DIeK-
TPOHHBIE Ta0-JTUIIBI




JlaboparopHas pabota 9.
«BHemnHee cTpoeHue
JI0XKJIEBOTO YepBs, €ro
TepeIBIKEHHE, pa3ipa-
KUMOCTDBY.
JlaGopaTtopHnas padota 10
(0 yCMOTpEHHUIO y4H-
TeJIs)

«BHyTpeHnHee cTpoeHue
JIOXJICBOTO YEPBS».

KPYyTJIBIMU 4ep-
BAMU.

TemaTuyeckoe MIaHUPOBAaHUE B 8 Kiacce

Ne | Tema Conepxanue enesast ycranoBka | Komnu | OcHOBHBIE BUIIBI AesiTeNIbHOCTH | Mcrionb3oBaHue

n/ ypoka €CTBO | OOydYaroluXxcsl Ha ypoKe/BHEY- 000poaoBaHUs

11 9acoB | POYHOM 3aHATHHU

PacTeHus: — mpou3BOIUTENN OPraHMYECKOTO BEIIECTBA

1 | Knerka — Crpoenue opranuzma Wzyuuts cTpoenue, | 1 Ha3piBaTh OCHOBHBIE YacTH Mukpockorn
CTPYKTYpHast YeNoBeKa: KIETKH, TKa-HH, XUMHUYECKHIA COCTaB kieTkr. OnuchIBaTh (PyHKITHH UPPOBOH,
eIMHUIA OpraHbl, CHCTEMbI OPTaHOB. KJIETKH TakK ke Ipo- opranous1oB. OOBSACHATD MHUKpOIpemna-paThl,
opraHuzMa MeToap! u3yde-Husl )KUBBIX | IIECCHI MOHSATHE «(PEPMEHTY. nabo-paTopHOe

OpPraHu3MOB: HalJIOJICHHUE,
u3Mepe-Hue, SKCIIEPHUMEHT.
JlaGopatopHas pabota 1
«/lelicTBue pepmenra
KaTaJla3bl Ha TIEPOKCU]T
BOJIOPO/I»

KHU3HCACATCIIb-
HOCTH

Paznuuath mporecc pocta u
npoiiecc pa3Butusi. OnuceIBaTh
IIPOLIECC AETIEHUS KIETKH.
BoinonHsaTh 1abopaTopHbIi
OTIBIT, Ha-0JII0/IATh
MIPOMCXOISIINE SIBICHUS,
(buKCUPOBATh PE3YJILTATHI
HaOJII0Ie-HUs, IeNIaTh
BbIBOIbI.COOMIOAATH MpaBUIia
paboThl B KaOU-HETE,

obopyaoBa-Hue




oOparieHus ¢ 1a60paTopHBIM
000pyI0BaHHEM

KomnoHeHTHI
Opranu3mMa
qeJIOBEKA.

CrpoeHue opranusma
YeNoBeKa: KIETKH, TKa-HH,
OopraHbl, CUCTCMbI OpPT'aHOB.
MeTomp! u3yde-Husl )KUBBIX
OpPTraHU3MOB: HAOIIOACHHE,
u3Mepe-Hue, IKCTIEPUMECHT.
JlabopaTtopHast pabora 2.
«KiteTku 1 TKaHu 1o
MHUKPOCKOTIOM

O000muTEL 1
YIIIyOUTh 3HAHUS
YYaIUXCs O pa3HbIX
BHJIaX U TH-TIOB
TKaHEH 4eJIoBeKa

OnpenensiTh MOHSATHUS: «TKAHBY,
«CH-HAIICY,
«Heupornus».Ha3plBaTh TUIIBI U
BU/JIbI TKAHEW MO-3BOHOYHBIX
JKUBOTHBIX.Pa3mnyaTh pazHble
BUJIbI U TUIBI TKa-HEH.
OnuceiBaTh 0COOEHHOCTH TKa-
Hel pa3HbIX TUoB. Co0I01aTh
npaBuia oOpameHus ¢
MuKpockonom.CpaBHUBaTh
WITIOCTPAIMH B y4eOHU-KE C
HATypaJbHBIMU

00BbekTaMu. BEIOTHSATE
HaOJII0/IEHUE C TIOMOIIBIO
MUKPOCKOIIA, OTIHCHIBATh
pe3yabTaThl. CoOmo1aTh
npaBuia paboThl B KaOU-HETE,
oOparteHus ¢ 1abopaTOpHBIM
000pyIOBaHHEM

Mukpockon
udpoBoi,
MUKPOIpEna-paThbl
TKaHeH

O6miee crpoeHUe
ckenera. OceBoit
CKeJeT
Crtpoenue, cocras
U COEIMHE-HHUE
koctei. JIabo-

paTtopHas pabora 3.

«CTpoeHue KocT-
HOH TKaHW»
JlaboparopHas pa-
6ota 4. «CocTtaB
KOCTECH»

Ornopa u IBWKEHHUE.
OnopHo-aBUTaTENBHAS
cucreMa. MeTopl u3yde-Hus
JKUBBIX OPTAaHU3MOB:
HaOJII0ICHUE, H3MEpe-HHE,
sKcniepuMeHT. Ckener
TOJIOBBI M TYJIO-BHIIIA.
Ckener KOHEYHO-

creil. CTpoeHue ckeneTa mosi-
COB KOHEYHOCTEH, BEpX-HEN
1 HIDKHEH KOHEYHO-CTEH.
Ckener

N3yuuts cTpoeHue,
COCTaB U THUIIbI
COeIU-HEHHUS
Kocren. M3yunts
CTPOCHHE U
0COOEHHOCTHU
CKEJIeTa rOJIOBBI U
TYJIOBHILA

a3pIBaTh YaCTH CKEJIeTa.
OnwuceiBaTh QyHKINH
ckeneta.OnuchiBaTh CTPOEHUE
TpyO4aThIX KO-CTEH U CTPOEHHE
cycraBa.PackpbiBaTh 3HaUEHUE
HAJIKOCTHUIIBI, XpsIlIa,
CyCTaBHOM CyMKH, Ty04aToro
BeIIeCcTBa, KOCTHOMO3TOBOI
IIOJIO-CTH, JKEJITOTr0 KOCTHOI'O
Mo3ra. OOBICHATH 3HAYCHHE
COCTaBHBIX KOMIIOHEHTOB
KOCTHOM TKaHH!.BBITOJIHATE

Pa6oTa ¢ Mmy-1spKOM
«Cxe-JIeT uenone-
Ka» DJICKTPOHHBIC
TaOJIHUIIBI U IUTAKATEI




KoHeuHoCcTeCTpoeHue
CKeJIeTa Mos-COB
KOHEYHOCTEM, BEpX-HEN U
HWKHEN KOHeuHO-cTel. JI.P.
5. «HccnenoBanue ctpoeHus
IJIEYEBOTO MOSCa»

1abopaTOPHBIC OMBITHI,
¢ukcupoBath. ONMHUCHIBATH C
MTOMOIIBIO WILTIOCTPA-IIUU B
y4eOHHKE CTPOCHUE
yepena.HaspiBath oT1€5BI
MO3BOHOYHHUKA U YaCTH
M03BOHKA.PackpriBaTh 3HaUCHUE
yacTell mo-3BoHKa. OOBACHATH
CBSI3b MKy CTPOCHUEM U
(GyHKIMSIMU TIO3BOHOYHHUKA,
rpyAa-

HOM KjeTKH. Ha3pIBaTh yacTu
CBOOOIHBIX KOHEY-HOCTEH U
MOSICOB

KoHeyHocTel. ONMMCHIBATh C
MOMOUIBIO WILTKOCTpa-1IUA B
y4eOHUKE CTPOSHHUE CKelleTa
KOHEYHOCTEH. PackphiBaTh
MPUYUHY Pa3INydus B CTPOSHUU
Mosica HUKHUX KOHEYHO-CTEH y
MY>KYUH | KEHIIUH. BRISIBISATH
0COOCHHOCTH CTPOCHHUS CKEJeTa
KOHEYHOCTEH B X01e Ha0II0-
JICHUS HATYPAJIbHBIX O0BEKTOB

MpbleyHas
cucrema. CtpoeHue
1 (QYHKLIUU MBIIILI.
PabGora Mprmig

Onopa u 1BUXKEHHE.
OnopHo-aBUTaTeIbHAS
cucreMa. MeTonbl u3ydeHus
YKUBBIX OPIaHU3MOB:
HaOII0/IeHUE, U3MEPEHUE,
sKcrepuMeHT. [IpakTruaeckast
pabora: «M3y4yeHue
pacmososKe-HUs MbIIIIII
TOJIOBBI»

PackpebITh cBS3b
byHKIMH 1
CTPOCHHUSI, a TAKIKE
pa3IM4Iui MEXIY
[JIaIKUMU U
CKEJIETHBIMU
MBIIIIIA-MH
YeJI0BeKa.

PackpbIBaTh CBA3b PyHKIINH U
CTpOe-HHsI Ha IpUMepe
pasauunil MeXy IriIaJKuMH U
CKEJICTHBIMU MBILIIAMH,
MUMHUYECKUMH U KEBATEIBHBIMU
MbIaMu.OnucsBaTh €
ITOMOILBI0 WILTIOCTPA-1UHN B
y4eOHHMKE CTPOCHUE CKEJIETHON
MBIIIIIBI.

Mukpockon
ndpoBoi,
MUKpOTIpena-paThl
MBIIIIEY-HON TKaHU.
ONEeKTPOHHBIE
tabmuiel. [{udposas
nabopaTopHs 1o
bu3nonIo-run (IaTINK
cUJIOMep)




Crpoenue
CeplIeUHO-
COCYAUCTOMN
CUCTEMBI

TpancnopT BeLECTB.
BuyTtpennsisa cpena op-
raHusma, 3HaucHHEe e€
nocrosincTBa. KpoBeHocHas
U TuMdaTryecKast CHCTEMBI.
Kpossb. JIumdpa. Metoapt
U3YYCHHUS KUBBIX
OpraHWU3MOB: Ha-0JII0/IeHNE,
U3MEpEHHE, IKCIIEPUMEHT.
JlaGopaTtopnast pabora 6.
«CpaBHEHHE KPOBH Y€JIOBEKA
C KPOBBIO JIATYIIIKH»

N3yunts
BHYTPEHHIOIO Cpey
opra"usma
4eJI0BeKa, e€
CTPOEHHE, COCTAB U
GyHKIHH.

OrnpenensiTb NOHSTHS:
«roMeocTas», «(hopMeHHbIE
AIIEMEHTHI KPOBWY, «IIJIA3May,
«aHTUTEH», «AHTUTEIION.
OOBSICHSTH CBSI3b MEXKITY
TKaHEBOH KUJIKOCTHIO, TUMGOI
U IUIa3MOM KPOBU B OpraHU3ME.
OnuceiBath GyHKINN
kpoBu.Ha3piBaTh pyHKINU
PUTPOITUTOB, TPOMOOIIMTOB,
neiikonuToB. ONMCHIBATH BKIIAT
PYCCKOM HayKH B pa3BUTHE
MeaUIIHBL. OTICHIBATH C
MOMOUIBIO WJLTKOCTpa-1IUIA B
y4eOHHKe Ipoliecc CBEPTHIBA-
HUS KpPOBH U (HaroruTos.
BeimonHsaTh 1abopaTopHbIe
HaOJIIO-I€HUS C IIOMOILLIO
MHUKpPOCKOTIa, (PUKCHUPOBATH
pe3ybTaThl HAOIIOIe-HUH,
nenath BeIBOIBL. CoOMIOAaTh
npaBuia paboThl B KaOU-HETE,
oOpareHus ¢ 1a6opaTopHBIM
000pyTI0BaHHEM

Mukpockon
Mukpockorn
UpPOBOH,
MUKpOIIpena-paTsl

JIBH>KEeHHE KpOBU
10 COCyJaM.

TpancnopT BewEeCTs.
KpoBenocnas u nmumda-
ThYeckas cuctemsbl. Kpo-
BSIHOE JIaBJICHHUE U ITYJIbC.
MeTo1bI U3y4YeHHUSI JKUBBIX
OpPraHU3MOB: HaOJIIO/ICHHE,
U3MEpEHHE, IKCIIEPUMEHT.
[IpakTuueckas padbota
2.«Onpenenenue YCC,

N3yunTh Npu4YnHbI
JBUKCHHSI KDOBU T10
cocyaam.

OnuceIBaTh € MOMOIIBIO
WJUTFOCTPA-IIUHA B YIYCOHHUKE
CTPOEHHE CEepALIA U IPOLECC
CepIICYHBIX

cokpanieHnii. CpaBHUBATh BUIbI
KPOBEHOCHBIX CO-CYJIOB MEXY
c000i.OnHchIBaTh CTPOCHHE
KPyTrOB KPOBO-00paIieHusl.
[ToHnmaTp pasiuyue B

[udposas
nmabopaTopusi 1Mo

bu3HoNO-TUH (TaTIHK

4ce)




CKOpPOCTH KPOBOTOKA,
3. «MccnenoBanue pe-
(JIEKTOPHOTO MPUTOKA KPOBU
K MBIIIIAM, BKIIOYUBIIMMCS
B paboTy»

JI/p 7. «Onpenenenue
MHUHYTHOTO 00b&Ma
KpOBOOOpaIieHus
KOCBEHHBIM METOJIOM B
MOKOE ¥ mociie (GU3nIeCKOi
Harpy3km» M3mepenue
apTepHalIbHOTO J1aBJICHUSI.
Onpenenenue
CUCTOJIMYECKOI0 U
MHUHYTHOTO 00bEMOB KPOBHU
pacyeTHBIM METOAO0M

UCII0JIb30Ba-HUU
MIPUJIAraTeIbHOTO «apTepHallb-
HBII» IPUMEHUTENBHO K BULY
KpPOBH U K COCyJaM

Perynsuus
KpOBOOOpanieHus
IIpenynpexnenue
3a0osieBaHui

cepla U CoCyI0B.

Kposenocnas u numda-
TUYECKas cucTeMbl. Bpen
TabakokypeHus. MeToabl
U3YUYCHUSI JKUBBIX
OpPTaHU3MOB: Ha-0JII0JICHUE,
U3MEPEHUE, IKCIICPUMEHT
[IpakTuyeckas pabdora 4.
«JlokazaTenbCTBO Bpeaa
TabaKOKypEeHUs»

N3yuuts paboty
cepamna ot ¢puznye-
CKHX HArpy30K U
BIIUSTHUS
HETaTUBHBIX
dakTopoB
OKpYyXKaro-111ei
Cpenbl

PackpeiBath noHsTuA:
«TPEHUPOBOY-HBIN 3P hEeKT,
«(yHKIIOHANBHAS TPOOaY,
«JIaBAIIAS TIOBSI3KA», «KTYT»
OOBSICHITH BAXKHOCTH
cUCTeMaTH4e-CKUX (PU3NIecKuX
Harpy30K JJisi HOp-MaJIbHOT'O
cocTosiHus cepana.Paznuyars
MPU3HAKYU PA3JTUYHBIX BU-/I0B
KpPOBOTEUECHU . AHAIU3UPOBATH
1 00001aTh HHPOP-MALIHIO O
MOBPEXKICHUSIX OPraHOB
KPOBEHOCHOM CUCTEMBI U
npuémax OKazaHus MepBOM
MTOMOIIIH B XO/I€ MPOJAOKEHUS
paboThl HaJl TOTOBBIM IMPOEKTOM
«Kypchl nepBoil moMoum asis

[udpoas
nJabopaTopusi 1Mo

¢buznono-run
(apTepuanb-HOTO
JlaBJIc-HUS )




| HIKOJIBHUKOBY

TemaTnueckoe mianupoBaHue B 9 kiacce

No | Tema Conepxanue enesast ycranoBka | Konwma | OcHOBHBIE BUIIBI AesITeNbHOCTH | Mcrionbp3oBanue

n/ ypoka €CTBO | OOydYarommxcs Ha ypoKe/BHEY- 00opoaoBaHus

II qacoB POYHOM 3aHATUU

1 Pasmuoxenue u ['maBHBIE CBOMCTBA pac- Yrnyouts u 2 Brigensats u 0600math [udposoit Mukpockon

pa3BuTHE
OpPraHU3MOB.
PacturensHBIN
OpraHu3M
XKuBoTHbIl Opra-
HM3M U €ro
0COOEH-HOCTH.

TEHHIA: aBTOTPO(QHOCTH,
HECIOCOOHOCTb K aKTUB-
HOMY IEPEIBUKEHHUIO,
pa3MelleHe OCHOBHBIX
qacTeil — KOopHs U 1mo-0era
— B IBYX pa3HbIX cpeJiax.
Oco0eHHOCTH PaCTUTEIBHOM
KJIETKH: IPUHAJICKHOCTD K
9y-KapHoTaM, HaJlM4ue Kie-
TOYHOW CTEHKH, TUIACTH]] 1
KPYIIHBIX BaKyOJI€EH.
CriocoObI pa3MHOKEHUS
pacTeHuN: MOJIOBOE U
6ecnionoe. OCOOEeHHO-CTH
MOJIOBOTO pa3MHO-

»keHus. Turbl 6ecmosoro pas-
MHOXEHHSI: BereTaTUB-HOE,
CTIOpaMH, JICJICHU-EM KIIETKH
HasiBoe OcoOEHHOCTH
KUBOTHBIX OPTaHU3MOB:
HPUHA/I-JIEKHOCTb K
JyKapuoTam,
reTepoTPOPHOCTS,

000011aTh
CYIIECTBECHHBIC
pU-3HAKU
pacteHui u
pacTUTENBHOM
KIICTKH.

Beigenuts u 0000-
ITUTH
CYILIECTBEHHBIE
MPU3HAKU CTPOCHUS
Y IIPOLIECCOB
KU3HEe-
SITEIIbHOCTH
JKMBOTHBIX

CYILIECTBEH-HbIE IIPU3HAKU
pacTeHui U pacTU-TEIbHOU
KJIETKH. XapaKTepU30BaTh
0COOEHHOCTH TIPO-11eCCOB
JKU3HEJEATEIIbHOCTH pacTe-HUM:
MUTaHMS, JbIXaHUs, POTOCHHTE-
3a, pa3MHOkeHus.CpaBHUBATh
3HaYEeHHE MOJIOBOTO U 0ECIoIoro
CrocoO0B Pa3MHOKEHUS
pacTeHuid, AenaTh BbIBOJbI HA
ocHOBe cpaBHEHHS. OOBICHATH
pOJIb pa3IMYHBIX pacTe-HUH B
JKU3HU YEIIOBEKA.

[IpuBOANTHE IPUMEPHI
HCII0JIb30Ba-HUS YEJIOBEKOM
pa3HbIX CIOCOOOB Pa3MHOKEHUS
pacTeHUN B XO35ICTBE U B
npupoje Beiaensts u 0600maTh
CYILIECTBEH-HbIE IIPU3HAKU
CTPOEHHS U MPOLIEC-COB
JKU3HEJEATEIBHOCTH
’KUBOTHEIX. HaOmogaTe u
ONMCHIBATh MIOBEJICHUE

Y TOTOBbBIE MU-
Kpolipenapa-Tsl,
nabopa-TopHoe 000-
pyZOBaHHE [UIsl IPUTO-
TOBJICHUS BDEMEHHBIX
MUKpPOIIpENapaToB
BitaxkHble nipenaparsl
KMBOTHBIX PA3JIMYHBIX
TUIIOB




CIIOCOOHOCTh K aKTUBHO-MY
nepeBMKEHUI0, 3a-00Ta O
MMOTOMCTBE, O-CTPOMKaA
Kuuil (THE3 T, HOP).
JleneHue KUBOT-HBIX IO
crroco0am 100BI-BaHUS
MUIIHA: PACTUTEIb-HOSTHBIC,
XUIIHBIC, TTa-Pa3UTHIECKUE,
MaJabIIIKH, BCESTHBIE

’KMBOTHBIX. HazwiBaTh
KOHKPETHBIE TIPUMEPHI
Pa3IMYHBIX JUKUX KUBOTHBIX U
Hau-00JIee PacIpOCTPaHEHHBIX
JIOMAII-HAX
KHUBOTHBIX.OOBSICHATH POJIb
Pa3IMYHBIX KUBOT-HBIX B )KU3HH
yeJoBeKa. XapaKTepu30BaTh
CIoCcOOBI TUTAHMSI, pacCENICHUs,
nepeXKuBaHus HeOIaro-
MPUSITHBIX YCIIOBUH U
MIOCTPOMKH JKU-JIHII )KUBOTHBIMH

DKOJIOTUYECKUE
(hakTOphI M UX
JIICUCTBUE HA

Cpenpl )KM3HU OpraHu3-MOB
Ha 3emiie: BOJIHAs,
MOYBEHHAs, OpraHU3-MEHHAsl.

Jatb
XapaKTePUCTUKY
OCHOBHBIM cpeJiaM

BoigensTe u Xxapakrepus3oBaTh
CyIIIe-CTBEHHBIC NTPU3HAKHU CPEJl
JKU3HU Ha 3emuie. Ha3piBaTh

[Mudposas
nmabopaTopusi 1Mo

9KOJIOTUH (IaTYUK

OpraHH3M. VYcnoBUs KU3HU OPraHU3MOB | JKU3HU XapakTepHble TPU3HAKU MYT-HOCTH, BJIQX-
B pa3HbIX Cpelax. OpraHu3MoB — oOuTarenei aTux | HoctH, pH, yr-
Dkojnoruveckue GpaKTopsl: cpen *Ku3Hu. XapakTepru30BaTh JICKUCIIOTO Tra-3a U
abuoTuye-ckue, YepTHI MPUCTIOCOO-ICHHOCTH KHCIIOPO/Ia)
OMOTHYECKHUE U OpPraHU3MOB K CpeJie UX
AHTPOIIOTEHHBIE HA3EMHO- oOutanus. PacrioznaBath u
BO3/yIIIHAS, XapaKTepu30BaTh
HKOJIOTHUECKUE (PAKTOPHI CPeJIbl
Bnusuue O06o00611eHue panee u3y- BoIsBUTH OCHOBHEIE Briaensate u xapakTepus3oBaTh [udposas
MIPUPOTHBIX YeHHOro Matepuana. Ot- HKOJIOTHYECKUE NPU-YUHBI YKOJIOTHUECKUX nabopaTopHs 1o
(hakTOpOB Ha HOIIICHHE YEJIOBEKa K npo0semMbl Ouocde- npoOieM B buocdepe. 9KOJIOTHH (TaTUYNK
OpraHu3M IpUPOZE B UCTOPUU Ue- psl. [IpoBectu [TporHo3upoOBaTh MO-CIEJACTBHS | BIaX-HOCTH, yTJIe-
YeloBeKa. noBeuecTBa. [Ipodaembl OILICHKY KauecTBa MCTOLIEHUS PUPOTHBIX KHCJIOTO ra3a

Oounochepsl: UCTOILICHHUE
IPUPOIAHBIX PECYPCOB,
3arpsi3HEHUE, COKpallle-HUe
OHMOJIOTHYECKOTO
pa3HooOpasus. Penie-Hue

OKpYyXKaro-11ei
CpEIIbL.

PECYpPCOB M COKpAIICHUS
OMOJIOrHYe-CKOT0O
pa3znoo6paszus.O0cyxaTh Ha
KOHKPETHBIX MTPUMe-pax
DKOJIOTMYECKHUE MPOOIIEMBI CBOC-

U KHCIIOPOJIa)




HKOJIOTHUECKUX MPobIeM
Oouocdepsl: parmoHAIBHOE
UCTIOJIb-30BaHHE PECYPCOB,
oXpaHa IpHUPO/IbI, Bce-0011ee
HKOJIOTHUECKOe 00pa3oBaHue
HaceJe-Husl.

JlaboparopHnas paboTa
«O1eHka KauecTna
OKpYXKaIOILEH Cpeabhy

ro peruona u 6uocdeps B
1eJIOM. ApryMEHTUPOBATh
HEOOXOIUMOCTD 3aITUTHI
OKpYXaIoIIeH cpeapl,
COOJTIO/ICHHS TTPABUIT
OTHOILIEHHUS K )KMBOM M HEKUBOU
npupo/ie. BEISBIATE U OIIEHUBATh
CTENeHb 3a-TPSI3HEHUS
nomenieHui. PUKCUpoOBaTh
pe3yNbTaThl Ha0o1e-HUM U
nenath BeIBOIBL. CoOMI0aaTh
npaBuja paboThl B KaOU-HETE,
oOparieHus ¢ 1a60paToOpHBIM
000pyTI0BaHHEM




