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IHosicHUTEIBbHAA 3AIIMCKA

ObpazoBarenbHasi MporpaMma €CTeCTBEHHOHAYYHOW HAIIPaBICHHOCTH 1O OMOJIOTHH C HCIOIb30BaHHEM 000pYyI0BaHUS IIEHTpa
«Touxka pocra» 15 5-9 KIIaCCOB COCTABJIEHA HA OCHOBE CIIEAYIOIIMX HOPMATHBHBIX JOKYMEHTOB:

1. ®enepanbublii 3akoH 0T 29.12.2012 Ne273-D3 (pen. ot 31.07.2020) «O6 obpazoBanuu B Poccuiickoit denepamuu» (¢ u3m.
U J011., BCTyI. B crty ¢ 01.09.2020) .

2. Ilacnopt HanmoHanbHOTO MpoekTa «ObpazoBanue» (yTB. npesuaunymom Coseta npu [Ipesunente PO no crparernueckomy
Pa3BUTHIO U HALIMOHAJIBHBIM MPOEKTaM, NPOTOKOJ oT 24.12.2018 Nel6).

3. TocynapctBennass mporpamma Poccuiickoii ®eneparuu  «Pa3Butue o6OpazoBanus» (Y1BepkaeHa I[locranoBienuem
[IpaButensctBa PD ot 26.12.2017 Nel642 (pea. ot 22.02.2021) «O6 yTBepkJIeHUU TOCYJIapCTBEHHOM Mporpammbl Poccuiickoi
Oenepanuu «Pa3Butie oOpazoBaHusy.

4. IIpodeccuonanbubiii ctangapt «llemaror (nmegaroruveckas IeAT€IbHOCTh B JIOIIKOJIBHOM, Ha4aJIbHOM OOILIEM, OCHOBHOM
oOmieM, cpeaHeM oOiieM o00pa3oBaHuM), (BOCHUTATENb, yuuTenb)» (pea. or 16.06.2019 r.) (Ilpukaz MunuctepcTBa Tpylaa Hu
conpabHOM 3amuThl PO ot 18 okTsa6ps 2013r. Ne 544H, ¢ n3mMeHeHUsIMU, BHECEHHBIMU ITPUKa30M MHUHUCTEPCTBA
Tpyaa u couzauutel PO ot 25 nekadbps 2014r. Nel1151 u ot 5 aBrycra 2016r. Ne422Hh).

5. Ilpodeccuonanbubiii ctangapTt «llemaror momomHuUTEILHOro oOpazoBaHus aetel U B3pocibix» (IIpukaz MunucrepcTBa
Tpyaa U couuayibHOM 3amuthl PO or 5 mas 2018 r. No 298 «O6 yrBepkaenuu mnpodeccuoHaibHOoro cranaapra «llemaror
JIOTIOJIHUTEJIBHOTO 00pa30BaHUs IETEU U B3POCIBIX») .

6. ®denepalibHBI TOCYAApPCTBEHHBIM 00pa30BaTEIbHBIA CTAHAAPT OCHOBHOTO 0O0IIero oopazoBaHus (YTBEpKIECH MPUKA30M
MunucTepcTBa 00pa3zoBanus U Hayku Poccuiickoit ®enepanum ot 17 nexadps 2010 r. Ne 1897) (pen.21.12.2020).

7. denepanbHBIA TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIA CTAHIAPT CpeaHEro oomero odpa3zoBaHus (YTBEPXKIACH MPUKA30M
MunucrtepctBa oOpazoBanus u Hayku Poccuiickoit deneparuu ot 17 masg 2012 1. Ne 413) (pen.11.12.2020).

8. Meroauueckne pEeKOMEHIAUU 10 CO3JAaHWI0 W (YHKIIMOHWPOBAHUIO JNETCKUX TeXHomapkoB «KBaHtopmym» Ha 0asze
o0meoOpazoBaTenbHbIX opranu3anuii (Y TBepKIeHbl pacnopsbkeHneM MunuctepeTBa npocsenieHus: Poccuiickoit @enepanuu ot 12
ssuBapst 2021 1. Ne P-4).

YMK: YVuebnuku denepanbHOTo nepeyHs:

1. ITonomapesa U.H., Hukonaes U.B., Kopaunosa O.A., buomorus, 5 knacc. - Mocka, «Bentana-I'pad», 2023.
2. Ilonomapena 1.H., Kopaunora O.A., Kyumenko B.C., buonorus, 6 kinacc. - Mocksa, «Benrana-I"pady», 2023.



3. Koncrantunos B.M., ba6enko B.I'., Kyamenko B.C., buonorus,7 xnacc. - Mocksa, «Benrana-I'pad», 2016.
4. JlparomunioB A.I'., Mam P.JI. buonorus, 8 kimacc. - Mocksa, «Benrtana-I'pad», 2018.
5. Ilonomapesa N.H., Kopaunosa O.A., Uepnosa H. M., buonorus, 9 knacc. - Mocksa, «Benrana-I'pad», 2018.

[Iporpamma pazpaboTtaHa Ji1 CTYIIEHM OCHOBHOI'O 0011Ier0 00pa3oBaHusi. bHonorus B OCHOBHOM LIKOJIE U3ydaercs ¢ S 1o 9
KJIaCCBhl.

B o0pa3oBatenbHOI mporpaMMe MpeCTaBICHbI CIEAYIONIUE Pa3IeIbl:
MeToabI HcCiIeJOBAaHUN B OMOJIOTHH.

boranmnka.

30070rHUs.

AHatomus U (HU3NOJIOTHS YeJIOBEKa.

[uromorwus.

I'eneruxa.

DKoorus.

NookwnE

JlanHble paznensl BbIOpaHbl ¢ y4eToM HanOojiee MIMPOKUX BO3MOXKHOCTEHW MO MPUMEHEHUI0 000pynoBaHus LeHTpa «Touka
pocTa» Kak ISl MIPOBEACHHS Ja0OpPaTOPHBIX padOT, Tak M I JEMOHCTPALIMOHHOTO 3KcnepumenTa. Kpome toro, nepeyucieHHbie
pazziensl 00J1aat0T HAUOOJIBILIMM MTOTEHIIUATIOM JUIsl OPTaHU3aLUU IPOEKTHOW U UCCIIEI0BATENbCKON AEATENbHOCTH 00YUaIOIUXCSl.



DopMbl IPOBEICHUS 3aHATHH.

buonornueckoe HaOMIOACHUE W IKCIEPUMEHT MPOBOAATCA B (hopme 1abOpaTOpHBIX W AEMOHCTpanuid. JleMOHCTpaIlmOHHEIH
OKCIIEPUMEHT TPOBOAMTCA B Cilydae, €CIM KOJWYECTBO NPHOOPOB M MHQPPOBBIX JATYNKOB HE TIO3BOJSET OPraHU30BaTh
WHJMBUAYAIbHYIO, TAPHYIO WK TPYIIIOBYIO JIa0OpPaTOPHYIO padoTy.

Jlannast oOpas3oBarenbHas mporpamMma OOECledYMBAEeT CO3HATEIbHOE YCBOCHHUE YYALTUMHCS BaXKHEMIIUX OHUOJIOTHYECKHX
MOHATHH, 3aKOHOB M TEOPHiA, (GOPMHUPYET MPEIACTABICHUE O POJIH OMOJIOTHH B TIO3HAHUH KUBOTO MUPA U B )KU3HU deloBeka. OCHOBHOE
BHUMAHHE YACISICTCS CYITHOCTH OMOJIOTHYECKUX SIBJICHUH, MPOIIECCOB M METOJIaM X M3yUCHHUS.

OmHUM W3 OCHOBHBIX IPHUHIIMIIOB TIOCTPOCHUS MPOTPaMMBI SBIISICTCS MPUHIIAIT JOCTYITHOCTH. DKCIIEPUMEHTAIbHBIC TaHHBIC,
MOJIYYCHHBIC YYAIIUMUCS TPU BBIMOJHEHUN KOJWYECTBEHHBIX OIBITOB, MO3BOJISIOT YYAITUMCS CaMOCTOSATEIBHO JeNaTh BBIBOJI,
BBISIBIIATH 3aKOHOMEPHOCTH. [10aX0MpI, 3aJI0KEHHBIE B COJAEpKAHUE MPOTPAMMBI Kypca, CO3JAal0T HEOOXOJWMBIC YCIOBHS IS
CHUCTEMHOTO YCBOCHHMSI YUAIlIUMHUCS OCHOB HayKH, JUIsi OOCCIICUEHHs Pa3BUBAIOIIETO U BOCIUTHIBAIOIIETO BO3JACUCTBUSI OOYUYECHHS HA
JUYHOCTh yuaierocs. (GopMupyeMble 3HAHUS JOJKHBI CTaTh OCHOBOW CHUCTEMBI YOEKIEHUU WIKOJBHHKA, SAPOM €r0 HAyYHOTO
MHUPOBO33PEHUSI.

[Mudposeie mnabopatopun «llIKoIbHOTO KBaHTOPHUYMa» — OTO KAaueCTBEHHbIM CKA4OK B CTAHOBIIEHUM COBPEMEHHOMU
€CTECTBEHHO-HaYy4YHOU JlabopaTtopun. Bece nmporpammHoe obecriedeHrue Ha PyCCKOM si3bike. MeTonuueckre Matepuaibl pa3paboTaHbl
POCCHUICKHMH METOAMCTAMHU M YUYUTEISIMH B COOTBETCTBUHU ¢ DenepanbHbIM KOMIIOHEHTOM TOCYJIapCTBEHHOTO 00pa30BaTEIbHOTO
CranmapTa mo GMoJIOTUH.

[{udpossic mabopaTopuu SBISIFOTCS HOBBIM, COBPEMEHHBIM O0OPYIOBAaHWEM IS MPOBEIACHUS CAMBIX PA3IUYHBIX ITKOIBHBIX
WCCJICIOBAHUI €CTECTBEHHO-HAyYHOTO HampaBieHus. C WX MOMOIIBI0 MOXKHO TPOBOAUTH PaOOTHI, KaK BXOJAIINE B IIKOJIHHYIO
porpamMmy, Tak U COBEPIIICHHO HOBBIE UCCIICIOBAHUS.

JaTunku ungpoBbIx JadopaTopuii 10 OMOJIOTUM U IKOJIOTHHU

No
buoJsorus IKoJa0rus

1 Brnaxnoctu Bo3ayxa Brnaxxnoctu Bo3gyxa
SHCKTpOHPOBOHHMOCTI/I 3HCKTpOHpOBOZ[I/IMOCTI/I
OCBEIEHHOCTH OCBEIIEHHOCTH




4 pH pH

5 TeMnepaTypbl OKpYKarolIel cpebl TeMmepaTypbl OKpY>Karolel cpebl

6 Hutpar-noHOB

7 X JT0pUI-HOHOB

8 3ByKa

0 Bi1aKHOCTH MOYBBI

10 Kuciiopona

11 OnTuyeckoil II0THOCTH 525HM (KOJIOpUMETD)
12 OnTuaeckoit mmotHocTr 470HM (KOTOPUMETP)
13 MyTtHOCTH (TYpOUANMET)

14 OxkwucH yriepoaa




1. Coaep:xanue 00pa3oBaTe/IbHOI MPOrPaMMBbI
€CTeCTBEHHOHAYYHOM HANIPaBJEHHOCTH 10 OMoJiorum B 5-9 Kiaccax
¢ HCIO0JIb30BaHNEeM 000pya0oBaHus eHTpa «Touka pocTay

Hcnons3oBanue obopyaoBanus neHTpa « Touka pocta» npu peanuzanuu qanHor OIl mo3BomsieT co3aarh yCIoBHUS:

* ISl paCUIMPEHUs COJEPKaHUs MIKOJIBHOTO OMOJIOTHYECKOT0 00pa30BaHuUs;

* I NOBBIIICHMS I03HABATEIbHON aKTUBHOCTH O0YYaOIIMXCS B €CTECTBEHHOHAYYHOM 00J1aCTH;

* JUIS pa3BUTHS JUYHOCTH peOeHKa B Mpoliecce 00yueHus: OMOJIOTHH, €ro CIIoCOOHOCTEH, (POPMUPOBAHUS U yIOBICTBOPCHHUS
COIIMAJIBHO 3HAYUMBIX HHTEPECOB U OTPEOHOCTEN;

* g paboThl C OJAPEHHBIMHU IIKOJbHMKAMHU, OPraHU3ALMH HMX Pa3BUTHS B Pa3IUYHBIX 00JacTAX 00pa3oBaTEIbHOM,
TBOPYECKOU JIEATENBHOCTH.

[Tpumensisa uudpobie 1a00paTOpUU HAa ypoKax OUOJIOTUH, yYalIUECss CMOTYT BBIIIOJIHUTH MHOKECTBO JIA0OPATOPHBIX padOT 1
HKCIIEPUMEHTOB IO MPOTPaMM€e OCHOBHOM IIKOJIBI.

buonozua pacmenuii:
Jpixanue nuctbeB. [pixanue kopueil. [lormomenune Boasl KOpHAMH pacteHuil. KopHeBoe nasiienue. McmapeHue BOJIbI
pactenusimu. PotocunTes. [Ipixanue ceMsiH. Y CIOBUS TpOpacTaHusi ceMsiH. Teriomo0uBbIe U X0I0J0CTOMKIE PACTEHUS.

3oonozusn:

W3y4yenune oqHOKJIETOYHBIX )KUBOTHBIX. M3yueHne BHEITHETO CTPOCHUS TOKACBOTO YEPBSI, HAOMIOACHHE 32 €T0 MePEABUKECHUEM
U peaklMsAM{ Ha BHEIIHHE pa3ApakeHus. M3ydeHue cTpoeHHUs MOJUTFOCKOB 10 BJIAKHBIM IperaparaMm. M3ydeHue MHOTo0oOpa3us
YJICHUCTOHOTHX 110 KOJUICKIHAM. M3ydeHnne cTpoeHus poI0d 1o BIaKHBIM IIpenapaTtaM. M3yduenue ctpoenus ntuil. Mi3yuenue ctpoeHus
MJIEKOITMTAIONINX T10 BIQKHBIM IIpenapaTaM. BoiHbIe )KUBOTHBIC. TEIIOKPOBHBIE U XOJOJHOKPOBHBIC YKUBOTHBIE.

Yenosek u e2o 300pogove:

Nzyuenue kpoBooOparmieHusi. Peakiuss CCC Ha M03UpPOBaHHYIO HArpy3Ky. 3aBUCUMOCTh MEXAY HArpy3Kod U YpPOBHEM
3HepreTHYecKoro ooMeHa. ['a3o006meH B né€rkux. Mexanusm nérounoro aeixanus. Peakuus JIC Ha pusndeckyro Harpy3ky. Ku3HeHHas
EMKOCTh JIerKuX. BolienurenbHas, OpIxaTellbHas W TEPMOpPEryisTopHas (QyHKUus Koxu. JledicTBue (epMeHTOB Ha cyOcTpar Ha
npumepe katanassl. [[pucnoco61eHHOCTh OPraHu3MOB K Cpesie OOUTaHMS.




Qowiaa duonozcus:

JletictBre (hepMeHTOB Ha cyOcTpaT Ha mpuMepe karanasbl. Pasnoxkenne HoO,. Bousaue pH cpenbl Ha akTHBHOCTh
dbepmenToB. DaKTOPHI, BIUSIONINE HA CKOPOCTH TpoIiecca (POTOCHHTE3A.

N3yyeHue KIeToK U TKaHe! pacTeHH U )KUBOTHBIX Ha TOTOBBIX MUKpOIIpEnapaTax U ux onvcanue. BoisBiaeHue
M3MEHYHUBOCTU Y OPTaHU3MOB. BhIsIBIIEHHE TPUCTIOCOOJICHUI Y OPraHU3MOB K cpejie 0OuTaHus (Ha KOHKPETHBIX TPUMEpPAX).

Jlnst uzydenus npeamera «bruosiorus» Ha 3Tane OCHOBHOTO 00111ero oopasoBanust orBoautcs 280 4acos:
5 kmacc — 35 4acos;

Kjacc — 35 4acos;
Kjacc — 35 4acos;
kiacc — 70 4Jacos;
kiacc — 70 4acos.

O 00N



2 Jlnanupyembie pe3yJibTarbl 00pa3oBaTeIbHOM IPOrPaMMbl
€CTeCTBCHHOHAYYHOI HANIPABJIEHHOCTH 10 0MO0JI0THM B 5-9 Kiaccax
€ HCIOJIb30BaHHEM 000pyAoBaHus HeHTpa «Touka pocray»

IIpeameTHblIe pe3yJibTaThI:

1) dopmupoBaHHe IEHHOCTHOTO OTHOIICHUS K KUBOW MPHUPOJIE, K COOCTBEHHOMY OpPTaHNU3MY; TIOHUMAaHHE POJU OHOJIOTHUH B
(dbopMUPOBaHUN COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MUPA;

2) yMeHUE TMPUMEHSATH CHUCTEMYy OMOJOTHMYECKUX 3HAHWU: PACKPhIBATh CYIIHOCTH XKHBOTO, HA3bIBATh OTIHYHUS JKUBOTO OT
HEXUBOT'0, MEPEYUCIATh OCHOBHBIE 3aKOHOMEPHOCTH OpraHU3alMH, (DYHKIHMOHUPOBAHUS OOBEKTOB, SIBIIEHUW, POLECCOB KUBOU
IPUPOJIbI, 3BOJIOLMMOHHOIO pPa3BUTUS OPraHMYECKOIO MHpa B €ro E€IUHCTBE C HEXHMBOW MNPUPOAOH; CHOPMHUPOBAHHOCTH
IIPEACTABICHUI O COBPEMEHHOM TEOPUHU IBOJIIOLMU U OCHOBHBIX CBUETEIBCTBAX dBOJIIOLMY;

3) BiajicHWE OCHOBaMH IOHSATUHHOTO armapaTa W HAYYHOTO sI3bIKa OHMOJIOTHH: WCIOJIb30BAaHHE W3YyYCHHBIX TCPMHHOB,
MNOHSTHUN, TEOPHIL, 3aKOHOB U 3aKOHOMEPHOCTEN AJ1s1 00BSCHEHHS HAOIIOAAEMbIX OMOJIOTHYECKUX OOBEKTOB, SIBJICHUH U MTPOLIECCOB;

4) mMOHUMaHWE CIOCOOOB MONyYCHUs] OMOJIOTUYECKUX 3HAHWH; HAMYUE OIbITA UCIIOIBb30BaHHUS METOJI0B OMOJIOTHH C LIENBIO
U3YYEHUS KHUBBIX OOBEKTOB, OMOJOIMUECKHMX SIBICHUH M IMPOLECCOB: HAOIIOACHHE, OINUCAHUE, IPOBEIECHUE HECIOKHBIX
OMOJIOTUYECKUX OMBITOB U IKCIIEPUMEHTOB, B TOM YHUCJIE C UCTIOJIb30BAHUEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB U HHCTPYMEHTOB;

5) yMeHuHe XxapaKkTepru30BaTh OCHOBHBIC TPYIITBI OPTaHU3MOB B CHCTEME OPraHMYECKOT0 MHpa (B TOM YHCIIE BUPYCHI, OaKTepHH,
pacTeHusi, rpuObl, KUBOTHBIE): CTPOCHHUE, MPOLECCHI KU3HEAEATEIbHOCTH, UX MPOUCXOXKIEHUE, 3HAYCHHE B MPUPOJE U KU3HU
YEI0BEKA;

6) yMeHue OOBSACHATH MOJOXKCHHE YEIOBEKAa B CUCTEME OPTaHUYECKOTO MHUPA, €r0 MPOHMCXOXICHUE, CXOJCTBA U OTIAYHS
YEJIOBEKA OT JKUBOTHBIX, XapaKTepU30BaTb CTPOEHUE W IPOLECCHl JKU3HEIACATEIIBHOCTH OpPraHu3Ma 4YeJIOBEKa, €ro
MPUCIIOCOOJIEHHOCTD K Pa3JIMYHBIM 3KOJIOTHYECKUM (paKTOpam;

7) yMCHHE ONUCHIBATh KIIETKHU, TKAaHH, OPTaHbl, CHCTEMbI OPTaHOB M XapaKTePH30BaTh BAYKHEHIIINE OHOJIOTUUECKUE MTPOIIECChI
B OpraHn3Max pacTEHUM, >)KUBOTHBIX U YEJIOBEKA;

8) chopMHPOBAaHHOCTH MPEICTABICHUN O B3aWMOCBS3U HACJICJOBAaHUS MOTOMCTBOM IMPH3HAKOB OT POAUTEIBCKUX (POPM C
OpraHu3alMel KICTKU, HAIMYMEM B HEM XpOMOCOM KaK HOCHTENICH HaCIeACTBEHHON HHGOpMAaIK, 00 OCHOBHBIX 3aKOHOMEPHOCTSX
HAaCJICIOBAHNS IPU3HAKOB;



9) chopMUPOBAHHOCTH MPENCTABICHUI 00 OCHOBHBIX (PAKTOpaxX OKPYXKAIOMIEH Cpeibl, HX POJIU B >KU3HEACATEIHHOCTH U
HBOJIIOLIMY OPTaHU3MOB; MPECTABICHHUE 00 aHTPOTIOTEHHOM (haKTOPE;

10) c(hOpMHUPOBAHHOCTH MPECTABICHUN 00 SKOCUCTEMAaX U 3HaYCHUH OMOpa3HO0Opa3us; 0 TI00aTbHBIX KOJOTHIECKIX
npo0ieMax, CTOSIIIUX Mepe] YeT0BEYECTBOM U CIIOCO0aX MX MPEOAOICHHUS,

11) ymeHue pemaTh y4eOHBIC 3a7a4l OMOJIOTHYSCKOTO COACPIKAHMUS, B TOM YKCJIC BBISBIIATH PUUYNHHO-CIICICTBCHHBIC CBSI3H,
POBOJUTH PACUETHI, /IeJIaTh BHIBOIBI HA OCHOBAHUHU MOJYYEHHBIX PE3YJIbTATOB;

12) ymeHue c03/1aBaTh U PUMEHSITH CIIOBECHBIC U Ipa)UIeCKHe MOICIH ST OOBSICHEHHSI CTPOCHUS JKUBBIX CUCTEM, SIBJICHUH
U TIPOLIECCOB KUBOM MPUPOJIBI;

13) NOHMMaHUE BKJIaJa POCCUNCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE OMOJOTUYECKUX HAYK;

14) BiameHue HaBbIKaMK PabOTHI ¢ MH(OPMAIKEH OHMOJIOTHYSCKOTO COICpIKaHMs, IPEICTABICHHON B pa3Hoi ¢opme (B BUIC
TEKCTa, TAOJUYHBIX JAHHBIX, CXEM, TPAPUKOB, TUArPaMM, MOJENEH, N300paKEHHI ), KPpUTUYECKOT0 aHAJIM3a HHPOPMALIMHA U OLEHKH
€€ IOCTOBEPHOCTH;

15) yMeHue IIaHUPOBATH MOJ PYKOBOJCTBOM HACTaBHHMKA W MPOBOJUTH YI€OHOE MCCIICIOBAHUE HITH MTPOSKTHYIO padoTy B
oOyacTu OWOJIOTUH; C YYETOM HAMEUEHHOW Ienr (OopMyIHpoBaTh MpoOieMy, THIIOTE3y, CTAaBUTh 3aJjauM, BRIOUPATH a/IeKBaTHHIE
METO/JIbI JISl UX peIIeHHs], (DOPMYITHPOBAThH BHIBOABL; MyOIHMYHO MPEACTABIATH OTYyYCHHBIC PE3YIbTATHI;

16) YMEHHE UHTETPUPOBATh OMOJOTHYECKIE 3HAHMSI CO 3HAHUSMU JAPYTUX YIEOHBIX PEIMETOB;

17) chopMHUPOBAHHOCTH OCHOB 3KOJOTHYECKOW TPAMOTHOCTH: OCO3HAHWUE HEOOXOIMMOCTH JCHCTBUH IO COXPaHCHUIO
O01opa3zHO0Opa3us U OXpaHe MPUPOIHBIX FIKOCUCTEM, COXPAHEHHUIO U YKPEIUICHHUIO 3/I0POBbS U€JIOBEKa; YMEHHUE BHIOUPATD LI€JIEBbIC
YCTaHOBKH B CBOUX JIEHCTBUAX U MOCTYIKAX 110 OTHOILIECHUIO K KUBOM MPUPOE, CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIHX;

18) yMeHHe UCIOIB30BATh MPUOOPETECHHBIC 3HAHUS M HABBIKK JIJIS 3I0POBOT0 00pa3a KM3HHU, COATaHCUPOBAHHOTO ITUTAHUS U
¢u3nuecKoil aKTUBHOCTH; HENPHUSATHE BPEAHBIX MPHUBBIUEK M 3aBUCUMOCTEH; yMEHHME MPOTHUBOAEHUCTBOBATh JHKEHAYYHBIM
MaHUNYJISIUSAM B 0071aCTH 310pPOBbS;

19) oBnageHMe mpueMaMH OKa3aHWsSl TEPBOI MOMOIIM 4YEJOBEKY, BBIPAIIMBAHUS KYJIBTYPHBIX PACTCHUH W yXxona 3a
JOMAaITHUMHU KUBOTHBIMHU.



DopMBbI KOHTPOJIA.

KonTposnb pe3ynpTaToB 00y4eHHs B COOTBETCTBUY C JAHHON 00pa3oBaTeIbHON MPOTrpaMMOoii IPOBOAUTCS B pOpME MUCbMEHHBIX
1 3KCIIEPUMEHTAJIBHBIX Pa0OT, IpeAIoIaracTcs MpoBeIeHUE IPOMEXYTOUHOW U UTOTOBOM aTTECTALlUU.

IIpoMe:kyTOUYHASE aTTEeCTALMS

JIJIsi OCyIIeCTBICHHS] POMEKYTOYHOW aTTECTAIlMH HCIIONB3YIOTCS KOHTPOJIBHO-OIICHOYHBIE MaTepuajbl, OTOOP COIEpKaHUS
KOTOPBIX OPUCHTHPOBAH HA TPOBEPKY YCBOEHWS CHCTEMbI 3HAHWWA M YMEHUWI- WHBAPHAHTHOTO SApa COJCP)KAHHS ICHCTBYIONTUX
0o0pa3oBaTeNbHON MpPOTrpaMMbl MO OHOJOTMU A 00IEe00pa30BATENbHBIX OpraHu3alMil. 3aJaHus MPOMEKYTOYHON arTecTauuu
BKJTFOYAIOT MaTepHal OCHOBHBIX Pa3/IejioB Kypca OWOJIOTHH, MPEIMETHBIX U METAIPEAMETHBIX PE3yJIbTaTOB B paMKaX OpPTaHHU3AIlUU
TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOYHOM aTTeCTallUU.

[Ipu opranmzanuu TeKyIEero KOHTPOJIsl yCIIeBaeMOCTH 00yUaromuxcs ciaeayet yuutsiBath TpedoBanus ®I'OC OO0 k cucreme
OILICHKH JOCTHXKEHUS MIaHupyeMbix pesynbratoB OOII, koTopas gokHa MpeaycMaTpuBaTh UCIOIb30BaHUE PA3HOOOPa3HBIX METOJIOB
1 GopM, B3aUMHO JIOMOJHSIOMIMX JIPYT JIpyra (CTaHIapTU3UPOBaHHBIE MUCHMEHHBIE U YCTHBIE PabOThI, TPOEKTHI, MPAKTUYECKUE U
nabopaTtopHbie paboThI, TBOPUECKHE PaOOTHI, CAMOAHAIN3 U CAMOOIICHKA, HAOJIFOICHUE, UCTIBITAHUS U HHOE).



3

.TemaTnueckoe IJIAHUPOBAHUE OﬁpaSOBaTeJILHOﬁ nmporpaMmmbI

€CTEeCTBEHHOHAYYHOI HANIPABJIEHHOCTH 10 0MOJIOTHM B 5 Ki1accax
HCI0JIb30BaHueM 000pyaoBaHusi neHTpa « Touka pocray

«BHOJIOI'UAA — HAYKA O ) KUBOM MUPE»

Yacrts 1. buonorns — Hayka 0 )KUBOM MHpE.
Yacts 2. MHOrooOpa3ue *uBbIX OPraHU3MOB.
Yacte 3. )Ku3Hb Opranns3mMoB Ha IJIAHETE.
Yacts 4. Yenosek Ha IaHeTe 3eMIIS.

Tema Coneprxanue [leneBas  ycraHoBkaKoanu |OCHOBHBIC BHJIBI ACSITCIBHOCTH M cnosib30Banue

Ne 11/ ypoKa €CTBO  |00ydJaromuxcs Ha YpOKe/BHEYPOUHOM 000opy10BaHHUS

Ju§ 4acoB  [3aHATHUH

buonorus — Hayka o xxuBom mupe (8 )

1  Meronbl usyueHus OOBSCHATD 1 YMenne paboTath ¢ J1abopaTOpHBIM MHUKPOCKOII CBETOBOMH,
[TPUPOJIBI. Ha3HAYEHUE 000pyJI0BaHUEM, YBETUUNUTEIbHBIMU uppoBoH
Jlaboparopnas padota 1 [Micnons3oBanue YBEJIMYUTEIIbHBIX npudopamu. M3yuats ycTpoiicTBO MU-

«M3ydyeHue ycTpoNCTBalyBEIMYUTEIHHBIX TPUOOPOB [TIPUOOPOB. KPOCKOMa U COOJII0JaTh MpaBuiIa paboThl ¢
YBEIMUUTEIbHBIX pu u3ydyeHnH o0bekToB  [PazmuuaTh pydHyro U MUKpOCcKoroM. CpaBHUBATh YBEIHMUEHUE
npuOOpPOB» YKUBOU MTPUPO/IBI. [IITATUBHYIO JIYIIHI, Tynbsl 1 MUKpockona. [TomyyaTts HaBBIKH
YV BeIMUUTENbHbIE TPUOOPHI: 3HATh BEIUYUHY paboThl ¢ MUKPOCKOIIOM MPU U3y4E€HUU
JTyTIbI py4YHas, IITaTUBHASA, [[OJYy4aeMOro ¢ UX roTOBBIX MUKponpenapaToB. Co0ironaTh
MuKpockorl. P. I'yk, A. BaH [IOMOIIBIO MpaBuiia pabOThl B KaOuHeTe, oOpalleHus ¢
JleBenryk. YacTtu YBEJIMUEHUS. 1abopaTopHbIM 000pyI0BaHUEM
MUKpPOCKOIIA.
Mukponpenapar. [Ipasuia
ab0TBI C MUKPOCKOIIOM.

2  |Ctpoenue KIIeTKU.(CTpOeHNE KIeTKU. TKaHH. 1 YMeHue paboTaTh ¢ J1abOpaTOpHBIM MUKpPOCKOII CBETOBOH,
Jlaboparopnas padora 2.[KnetouHnoe ctpoeHue BoIsaBisaTh yacTu 000pyIOBaHUEM, YBETHUYUTEIHHBIMU 1 poBoi
«3HaKOMCTBO CPKMBBIX OPTaHU3MOB. KJIETKU Ha PUCYHKaX npudopamu. HabmonaTs yactu u op-

KiaeTkamu pacteHui»  [Knerka. YacTu KJIeTKH U UX |ydeOHUKA, XapaKTe- TaHOM/IbI KJIETKH Ha TOTOBBIX MUKPO-
Ha3Ha4YCHHE. pU30BaTh UX 3Haye- MpernapaTax Mmoj MajibiM U OOJbIIUM
Hue. CpaBHUBATh YBEJIMUEHUEM MUKPOCKOIA U OIMCHIBATh




PKUBOTHYIO U
PaCTUTEIBHYIO
KJIETKH, HAXOAUTh
YEepTHI UX CXOACTBA U
pa3auuus.

Pa3nuuare TkaHU
PKUBOTHBIX U
pacTEHHUI Ha
pUCYHKaxX y4yeOHMKa,
XapaKTEepPU30BaTh UX
CTpOCHHE, OOBSICHATH

ux. Pa3nnyath OTAENbHBIC KIETKH,
BXO/sIue B cocras Tkanu. O0001marTs u
(uKCUpOBaTh pe3yIbTaThl HAOIIOACHNUH,
nenaTh BeIBOIBI. COOIOIATh MpaBuUiia
paboThl B kKaOuHeTe OHOJIOTHH, OOpAIICHHS
c J1abOPaTOPHBIM 00OPYIOBAHUEM

KJICTKU U OpraHu3Ma.

HeOpraHI/IquKI/IC BCIICCTBA
KJIICTKHU, UX 3HAYCHHUEC JJIsA

Oprannueckue BeniecTBa
KJIETKH, UX 3HAUYCHUE TSI
PKHU3HH OpraHu3Ma U KIJIICTKU

BEILECTBA KIIETKH,
MUHEpATbHBIE COJIH,
0OBSACHATH UX
3Ha4YCHHUE JIJIS Opra-
HHU3Ma.

X QYHKINU.
XUMHUYECKU COCTAB XUMUYECKUI COCTaB Paznuuath Ha61ro1aTh JEMOHCTPALIUIO OTIBITOB
KJIETKH. KJIETKU. XUMUYECKUE HEOPraHUYECKHUe U YUUTEJIEM, aHAJTU3UPOBATh UX PE3YJIbTATHI,
BEILIECTBA KJIETKH. OpraHu4YeCKHe 1€71aTh BBIBOJBI.

AHaTM3MPOBATh MPEACTABICHHYIO Ha
pUCYHKaX yuyeOHHMKa HH(POPMAIIUIO O
pe3yibTaTax oInbITa, paboTast B mape
'YMeHue paboTtaTh ¢ 1a00paTOpHBIM
00opynIOBaHHEM

MHuoroo6pasue KuBbIX opranu3mos (1




CrtpoeHue u
KH3HEIESTCITBHOCTD
OakTepuil. 3HaYCHHE
OakTepwuii B IpUpoze U
KH3HU YEJIOBEKA

bakrepuu: cTpoeHue u
YKU3HECSTEIbHOCTD.
bakTepun — NPUMUTHBHBIC
OJIHOKJIETOYHBIE Op-
raan3Mbl. CTpoeHue O6ak-
Tepuil. PasmHoxeHue.
OakTepuil JeIeHuEM KISTKU
HazBoe. bakrepun kak
camasi ApEBHSS Tpyma
opranusmoB. [Iporieccsr
KI3HEIeATEIIbHOCTH
OakTepuii. [lonsTue 00
aBTOTpOdax u
rereporpodax, mpoka-
pHOTaxX M yKapuoTax

XapakTepru3oBaTh
0COOCHHOCTH
CTpOEHUS OaKTEpUil.

OmnwuceIBaTh pa3sHOOOpa3HbIe (HOPMBI
OakTepuaTbHBIX KIETOK Ha PUCYHKE
yueOHuKa. Paznuyars MOHSTHS:
«@BTOTPO(DBI», «reTepoTpodbI»,
(ITPOKAPHOTBI», «3YKapUOTHI.
XapakTepu30BaTh MPOLIECCHI KHU3HE-
NesITeIbHOCTH OaKTepUH KaK MPOKAPHOT.
CpaBHUBATH U OLIEHUBATH POJIb OAKTEPHIi-
aBTOTPO(OB U OakTepuii-reTepoTpodoB B
npupoJie. YMeHue paboTath ¢
1a0opaTOpHBIM 000PYIOBaHUEM, yBE-
TMYUTEIEHBIME TPUOOPAMH.

PaccmarpuBanue
OaxkTepHil Ha TOTOBBIX
MUKpOIIpenaparax ¢
MCII0JIb30BaHUEM
MUKPOCKOIIA.




[{apcTBO Pacrenus.
XBOILIH, IJIAYHBI,
MAIIOPOTHUKH.
["o;moceMeHHEbIE,
[MOKPBHITOCEMSIHHBIE.
JTaGopaTopnast pabota3.
«OcoOeHHOCTH
Pa3BUTHS CITIOPOBBIX
pacTeHUI»

Pacrenus. [Ipencrasnenue o
¢dnope. OTaruuTENBEHOE
CBOMCTBO PACTCHHM.
Xnopoduii. 3HaueHUe
¢dorocuntesa. CpaBHEeHHE
KJIETOK PaCTEHHUI 1
Oaktepwii. Jlenenue napcraa
pacTeHuil Ha TPyIIIbL:
BOJIOPOCIIH, IIBETKOBBIE
(TOKPBITOCEMEHHEIE),
rOJIOCEMEHHBIC, MXH,
[J1ayHbI, XBOILH,
nanopoTHUKU. CTpoeHue
pactenuil. Kopens u mooer.
CrnoeBulie BOJAOPOCIEH.
OCHOBHBIE pa3INuUs]
MMOKPBITOCEMEHHBIX U
rOJIOCEMEHHBIX paCTEHUH.
POJ1b IBETKOBBIX paCTEHUN
B )KM3HH YeJIOBEKa

XapakTepru3oBaTh
[JIaBHBIE IPU3HAKU
pacTeHUM.
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PaznuuaTes yacTu IBCTKOBOI'O PaCTCHUA HA
pHCYHKE y4eOHHKA, BBIIBUTATh
MPEIIOTI0KEHUS 00 UX PYHKIUIX.
CpaBHUBATH IIBETKOBBIE U TOJIOCEMEHHBIC
[PACTCHUA, XapaKTCPU30BATh UX CXOJACTBO U
paznuuusi. XapakTepu30BaTh MXH,
MMAaIIOPpOTHUKH, XBOIIH, IINIAYHBI KaK
CIIOPOBBIE PACTEHUS, OTIPEACISATh TEPMHUH
«criopay. BhISBIATH Ha pUCyHKE yuyeOHUKa
PA3IMUUS MEX/y PAaCTEHHSIMU Pa3HBIX
CUCTCMATUYCCKUX I'PYIIIL. CormocTaBiasiThb
CBOMCTBa paCTUTEIBHOI U OaKTepHaIbHOM
KJICTOK, A€J1aTh BBIBOJBI. XapaKTepnsoBaTL
3HAUYEHHE PACTEHUH Pa3HBIX
CUCTCMATHUYCCKUX TI'PYIIIL B )KU3HU
4yesoBeKa. YMeHue paboTarh ¢
1a00paTOpHBIM 000PYIOBaHUEM, yBE-
TMYUTEIEHBIME TPUOOPAMH.

OOHapyxeHue
XJIOPOILTIACTOB B
KJIETKaX PACTCHUI C
MCIIOJIb30BaHUEM

11 (HPOBOTO
MUKPOCKOIIA.
DIIEKTPOHHBIE
TaOJIMLIBI U TTAKATHL.




Bonopocnu, ux
MHOT'000pa3ue B
[pUpoJIe

OOm1ast xapaKTepUCTH-Ka.
CtpoeHue, pa3MHO-KEHHE
BOJIOPOCIIEH.
Pa3nooOpasue Bogopociei.
Otnensl: 3enHEIC,
Kpacusie, bypbie
BOJIOPOCIIH. 3HAUCHUE
BOZIOPOCJIEH B IPUPOJE.
lcrions30BaHue BOJO-
pocreil uenoBekoM

M3y4uTh CTPOCHUE U

Pa3MHOKEHHE BOJIO-
pocnen

Bo1ensTh U ONUCHIBATh CYIIECTBEH-HbIE
MpU3HAKK BOJOPOCIEH. XapaKTepru30BaTh
[JIaBHBIE YEPTBI, JISXKAILUE B OCHOBE
CUCTEMAaTHKH BO-IOPOCIEH.

Pacrio3HaBaTh BOJIOPOCIIN HA PUCYH-KaX,
repO6apHbIx MaTepuanax.CpaBHUBATh
BOZOPOCIIH C HA3EMHbBI-MU PACTEHUSIMU U
HaXOAUTh 001Iue Npu3Haku. OOBICHITDH
[IPOLIECCHI PA3MHOKEHUS Y OJTHOKIETOYHBIX
Y MHOT'OKJIETOUY-HBIX BOJIOPOCIICH.
Vcnonb30BaTh HH(OPMALIMOHHBIE PECYPCHI
U1 IOATOTOBKH COOOIIEe-HUS O 3HAUEHUU
BOJIOPOCIIEH B IIPU-POJIE U JKU3HU YEJIOBEKA

Muxkpockon
1GpoBoH,
MUKPOTIpEa-paThl.
(On-HOKIIeTOUHAS
BOJIOPOCITH —
XJIaMUJIOMO-Ha/1a)

Mxu. Ob1as xapax-

TCPHUCTHUKA U 3HAYCHHUC

MOXOBHIHBIE, XapaKTEPHBIC
yepThl cTpoeHus. Knaccesr:
[leu€HOUHMKH U
JIncrocrebenbHbIE, UX
OTIIMYUTEITHHBIE YEPTHI.
Pa3zmuoxxeHue (Oecro-yoe u
[M0JIOBOE) U pa3-BUTHE
MOXOBHJIHBIX. MOXOBHU/IHbIE
KaK CITIOPO-BbIC PACTCHHS.
3HaYeHHe MXOB B IIPU-POJIE
1 )KW3HU YeJI0BEKa.
JlaGoparopHas paborta 4.
«/3y4yeHne BHEIIHETO

CTPOCHUSA MOXOBUJIHBIX

M3y4nTh CTpOCHHE U

[PA3MHOKCHHUEC MXOB

CpaBHHUBATH MIPEACTABUTENCH PA3IUUHBIX
CpYII pacCTeHUH OT1eNa, 1e-1aTh

BBIBO/IbI. Ha3bIBaTh CyllleCTBEHHBIE
npu3Haku MxoB. Pacnio3HaBath
MpEeACTaBUTEICH MO-XOBUIHBIX Ha
pUCYHKaX, TepOapHBIX MaTepuaax, >KUBbIX
o0bekTax.BeiensaTe Mpu3HaKu
[MPUHAJIEKHO-CTH MOXOBUIHBIX K BBICILIUM
CIIOPO-BBIM PAaCTCHUSIM. XapaKTepHU30BaTh
[IPOLIECCHl PA3MHOXKEHUS U PA3BUTHS
MOXOBUJIHBIX, IX OCOOCHHOCTH.

'Y craHaBIMBaTh B3aMMOCBSI3b CTPOE-HUS
MXOB M MX BO3JICHCTBUS HA CPENY

obutanus. CpaBHUBATh BHEIIHEE CTPOCHUE

Mukpockon

U (pPOBOH,
MHUKpPOTIpena-parkl.
(Cdar-aym — kute-
TOYHOE CTPOCHHE)




pacTeHui)

3eJIEHOr0 MXa (KyKYIIKHMHA JIbHA) U 0eI0ro
Mxa (carnyma), oTMeuaTh UX CXOJCTBO U
paznnunss. DUKCUpPOBaTh PE3yabTATHI
nccieno-sanuii. CoOo1aTh paBuia
paboThl B kKaOu-HeTe, OOpaleHus ¢
mabopaTOpHBIM 000PYI0BaHUEM

["puob1. O0mas
XapaKTePHCTHKA.
MHuorooOpasue rpudoB.

MHuorooOpasue 1 3HaueHHue
rpu0oB. CTpocHHE
[UIATIOYHBIX IPUOOB.
[1necHeBble TpHOBI, UX
VCTIOJIb30BAHNUE B
3]IPaBOOXPaHEHUU
(aHTUOMOTUK TIEHUITUIIINH).
OnHOKIEeTOYHBIE TPUOBI —
posxoku. Mx
VICII0JIb30BAHUE B XJI€-
OorneueHNH U TMBOBAPEHUH.
CbenoOHbIE U SIIOBUTHIE
rpu6sl. [IpaBuna cobopa u
yroTpeOiaeHus rpuOoB B
nuiy. [Tapasutudeckue
rpu6b1. Posib rpr0oOB B
MPUPOJIE U )KU3HH YETIOBEKA

XapakTepu3oBaTh
CTpOCHHE HUISAIIOYHBIX
rpuOoB.

[Tonpa3nensTs NUISTIOYHBIE TPUOBI HA
IacTUHYaThie U Tpyouarsie. OnuchIBaTh
CTPOCHUE IJIECHEBBIX TPHOOB 110 PUCYHKY
yueOHUKA.OOBACHATh TEPMUHBI
«QHTHOMOTHUK» U

«IIeHULIWIUTHHY. Pacrio3HaBaTh che100HbIE
U SI7TOBU-ThIE TPUOBI HA TAOIUIIAX U
pUCYHKax y4eOHHKa.Y4yacTBOBATh B
COBMECTHOM OOCYJe-HUHU IpaBuJl coopa u
HCIIONb30BaHUs TPUOOB.OOBSICHSTD
3Ha4YeHUE TPHOOB [T YeTIOBEKA U JIJIs
MPUPOJIBI

["'0TOBUTEL MU-
KpoIipernapar
KYJIbTYpbI
npoxokeit.3yuars
MJIECHEBBIE TPUOBI TTO]T
MUKPOCKO-TIOM IPU
Ma-JIOM YBEJIUYCHUHN
Ha T'O-TOBBIX
\MUKpoIpena-
paTax.JJIEKTPOH- HbIE
TaOJIMIIEI U IIAKATHI.




3. TemaTuueckoe IJIAHUPOBAHUE 06p330BaTeJIBHOl7[ nporpamMmmbal
eCTeCTBeHHOHay‘IHOﬁ HamnpaBJCHHOCTH 110 oumoJiorum B 6 Kjacce

€ UCIOJIb30BaHHEeM 000pyioBaHKs HeHTpa «Touka poctay
«BbHOJIOI'USA — HAYKA O PACTEHHUAX»

YacTts 1. Hayka o pacTteHusix- 60TaHuKa
Yactp 2. Opradsl HBETKOBOT'O PACTEHHUS
Yacts 3. OCHOBHBIE MTPOIIECCHI JKU3HEACATEILHOCTH PACTCHUIN
Yacts 4. MHOTOOOpa3ue U pa3BUTHE PACTUTEIHLHOTO MUpPa

YacTs 5.1Ipupoansie coodiecTBa

1 3HAYCHUC

pacTeHuil. 3HaueHue CeMsH B
MPHU-POJIC U )KU3HU YEIOBEKA
JIaGoparopHas paborta 1

«CtpoeHue ceMeHu (acoan»

KOXYypa, 3apOJIbIILL,
DHAOCIEPM,
CEMSIONH.

CrtpoeHnue 3apojslia
pacTeHus.
J[By1OJIBHBIE U
OJHOJOJIBHBIE
pacTeHus.
[IpopacTanue cemsH.

OOBSCHATH POJb CEMSH B
npupojie. XapakTepru3oBaTh
(yHKIIUM YacTeil CEeMEHHU.
OnuchIBaTh CTPOCHUE 3apO/IbIIIa
pacTeHus. Y CTaHaBIUBATh
CXOJICTBO ITPOPOCTKA C
3apoapiiieM ceMeHu. ONuChIBaTh
CTaJIUU IPOpACTAaHUsI CEMSH.
BEISIBIIATE OTIIMYUTEIIHHBIC
[PU3HAKYU CEMSIH JIBY/IOJIbHBIX U
OJHOJOJIbHBIX PACTECHHIA.
lcrionb30BaTh MHPOPMAITUOHHBIE
pecypchl AJisl HOJTOTOBKU
COOOIIEHUS O POJIM CEMSIH B KHU3HU
yenoBeka. [IpoBoauTh
HaO0AeHUs, PUKCUPOBATH MX
[pe3yNbTaThl BO BpEMst
BBITTOJIHEHUS 1Ta00paTOPHOI
paboTtel. CoOro1aTh MpaBuiia

a0o0THI B KaOMHeTe, 00paIIeHus C

Tema Conepxanue LleneBas ycranoBka [Komma  |(OCHOBHBIE BUABI AesTENbHOCTH  [MICIONIB30BaHue
Ne i/ YpOKa €CTBO 00yJaromuxcst Ha ypoKe/BHEY- 000pyI0BaHHS
I 4acoOB  [POYHOM 3aHATUHU
Oco0eHHOCTH CTPOEHUS! LIBETKOBBIX PACTECHUM
1  [Cems, ero ctpoenue |Cems Kak opraH pa3MHOxeHus [CTpoeHue ceMenu: |1 Pabora «CtpoeHue

ceMeHH (hacomy.
[{udposas mabopaTopust
0 SKOJIOTHH (JaTUnK
OCBEIIIEHHOCTH,
BIIQXKHOCTH U
TeMIepaTypbl). DJIEKTP
OHHBIE TaOJIHIIBI U
[TaKaTHI.




nmabopaTOpHBIM 000pyI0BaHUEM
YMeHue padboTrats ¢
mabopaTopHBIM 000pPYIOBaHUEM,
YBEIMYHUTEIbHBIMU TPUOOPAMH

Y ci10BUs
[POpaCTaHUs CEMSH

3HaueHUe BOJbI U BO3yXa s
[IPOpACTaHus CEMSH. 3anacHble
[IUTATEJIbHbIE BELLIECTBA
CCMCHH.

TemmepaTypHbI€ YCI0BUS
npopacraHus ceMsH. Poib
cBeta. Cpoku 1oceBa ceMsH

M3yuuTh poiib
3amacHBIX
[MUTATCIILHEBIX BE-
IIECTB CEMCHHU.
TemneparypHsbie
YCIJIOBHSI IPOPACTaHUs
cemsH. Poib cBeta

XapakTepru3oBaTh poib BOIAI U
BO3-7yXa B IPOPACTAHUH CEMSH.
O6’b$ICH$ITB 3Ha4YCHUC 3aIlaCHbBIX
[MUTATEJIbHBIX BEIIECTB B
rpopactanuu ceMsH. OObSACHATD
3aBHCHMOCTh MPOPACTAHUS CEMSIH
OT TEMIIEPATYPHBIX YCIOBUM.
[IporHo3upoBaTh CPOKHU MOCEBA
CCMAH OTACIIBHBIX KYJIBTYP.

PaboTa «YcnoBus
[IPOPACTaHUS CEMSH.
3HaUYeHHE BOJIBI U
BO3/yXa JIJIs Mpopac-
tanus cemsH. Lludposas
nmabopaTopusl 1o
PKOJIOTMHU (AaTYUK

YMeHue paboTath ¢ OCBEILIEHHOCTH,

nmabopaTOpHBIM 000PYOBAHUEM, [BIAKHOCTH U

YBEJIMUUTEIbHBIMUA IPUOOPaMU.  [TEMIIEPATypHl).
Kopens, ero crpoe- [THIbI KOPHEBBIX CHCTEM M3yunTh BHELIHEE U Muxkpockorn nuppoBoi,
HUE U 3HAUYCHUE. pacteHnid. CTpoeHUE KOpHS — [BHYTPEHHEE CTPOCHUE Pa3nuuare ¥ ONpenesaTh TUIIBI  [MUKPOIIPENaparhl.

KopHeBol cuctemsl.

30HBI KOPHSI: KOHYC
HapacTaHUsl, BCAChIBAHUS,
[MPOBEJICHUS, AEJICHUs, POCTA.
Poct kopHs, reorponusM. Bu-
TOM3MEHEHUST KOPHEM.
3HaueHNE KOPHEH B MPUPOJIE.
JlaGopaTopHast pabora 2.
«CTpoeHHe KOPHS MPOPOCTKa

KOpHS

KOPHEBBIX CHCTEM Ha PUCYHKaX,
repOapHBIX IK3EMIUISpax,
HaTypaJbHBIX 00bekTax. Ha3piBaTh
qacTHU KOPHSI.

Y cTaHaBIMBATh B3aUMOCBSI3b
CTpOoeHUS ¥ PYHKIMN yacTen
KopHs. OOBICHATH 0COOEHHOCTH
pocta kopHs. [IpoBoauts
HAOII0/ICHUS 32 U3MEHEHUSIMU B
BEPXYIICYHOIN YacCTH KOPHS B
repuoj pocra. XapakTepu3oBaTh
3HAYCHHE BUIOU3MEHEHHBIX
KOpHEU i pacteHuil. [IpoBoaute
Ha0Jt0/1IeHUs U PUKCHUPOBAThH UX
pe3ynbTaThl BO BpeMs
BBITIOJTHEHH S JTA0OPATOPHOU
pabotsl. CobmogaTh mpaBuia
paboTHI B KaOWHeETe, OOparieHus ¢

1a00paTOPHBIM 000PYIOBAaHUEM.

DNEeKTPOHHBIEC TaOTUIIBI
W TUTaKaThl.




YMeHue paboTtats ¢
mabopaTopHBIM 000pPYIOBaHUEM,
YBEITMYUTEIbHBIMU IPHOOPAMH.

Jlucr, ero ctpoeHue
1 3HaYCHHE.

JIucr, ero ctpoenue u
3HaueHue BHelHee ctpoeHue
nu-cra. BHyTpeHHee cTpoeHue
mcra. TUIbl )KUIKOBAHUS
mictheB. CTpoeHue u GyHKIUU
yCcThULl. 3HAUCHHE JIUCTA JUIS
pacTeHust: POTOCHHTE3,
UCIapeHue, ra3000MeH.
JIucronan, ero poJib B )KU3HU
pacrenus. Bunonsmenenus
ITICTHEB

M3y4nTh BHEITHEE U |2
BHYTPCHHEE CTPOCHUE
HcTa.

Omnpenenars yacTu JUCTa Ha
repOapHBIX YK3EMILISPAX,
pucyHkax. Paznudate nmpocTsie U
CJIO’KHBIE JIUCTBSI.
XapakTepu3oBaTh BHYTpPEHHEE
CTPOCHUE JINCTA, €T0 YacTU

Y cTaHaBIIMBATh B3aMOCBS3b
CTpPOEHUS U PYHKLIMH JHCTA.
XapakTepu30BaTh BUJOU3MEHEHHS
JINCTHEB PACTCHUI. Y MEHHE
paboTath ¢ Ja00paTOPHBIM
000pyI0BaHUEM,
YBEJIMYUTEIBHBIMU PUOOPaMH.

DIEKTPOHHBIC TAOIUIIBI
1 11akatel. [udpooii
TATYUK KOHIICHTPAIHH
MOHOB, AJIEKTPOJI
HUTpaT- AHHOHOB,
HIIEKTPOJ CPABHEHHS.

Crebens, ero cTpoe-
HUC 1 3HAYCHUE

Ctebelb, ero CTpOCHHE U
3HaYCHHE

JlaGopaTopHast pabora 3.
«BHemHee cTpoeHue
KOpPHEBHUIIA, KITyOHS,
TyKOBHIIBI»

W3yuuth BHelIHEE |/
CTpoeHue cTeds.
Tunsl creOmnei.
BayrpenHee
CTpOEHHE CTEOIs.
DyHKIUYU cTeOIs.
Bunonsmenenus
cTebJis y Ha/I3eMHBIX
1 TIOJI3€MHBIX
Mo0OeroB.

OrnuchIBaTh BHEIIIHEE CTPOCHHE
cTe0-J151, IPUBOJUTH IIPHMEPHI
PA3TUYHBIX TUTIOB CTEOJICH.
Ha3piBaTh BHYTPEHHUE YacTH
cTeOJ1sl pacTeHU U UX QYHKIIUH.
OnpenensTb BUJOU3MEHEHUS Ha/l-
3eMHBIX U TTOJI3EMHBIX ITOOETroB Ha
pucyHKax, ¢pororpadusx,
HaTypaJIbHBIX 00BbeKTax. M3ydaTh
U OIUCBIBATh CTPOCHHE
MO/I3EMHBIX ITOOETOB, OTMEYATh UX
paznuunst. PUKCHPOBAThH
pEe3yJIbTaThl HCCIIETOBAHUMN.
CoO:roath npaBuiia paboTsl B
KaOuHETEe, 0OpaIeHUS C
mabopaTOpHBIM 000pyI0BaHUEM

MuKpoCKOI IU(PPOBOH,
MHUKpOIpEapaThl.
«CTebenb 0JTHOMOIBHEIX
W IBYJOJTBHBIX
pacTeHUn».
DIEKTPOHHBIE TAOIUIIBI
U [1JIAKAThI

Kusne

JACATCIIbBHOCTD PACTUTCIIBHOI'O OPraHU3Ma

MuHepaibHOE TUTa-
HUE PACTCHUH U

MuHepanbHOE TUTaHHE
pacTEeHUl U 3HAYCHUE

'V cra"HaBiIuBaTh 1
B3aNMOCBA3b

OOBACHATH PO KOPHEBBIX BO-
JIOCKOB B MEXaHU3ME

[{udposas maboparopust
Mo




3HA4YCHUC BOJAbI

BOJbL. Bona kak
HEO00X0IUMOE yCIIOBHE
MUHEPAIBLHOTO
(TOYBEHHOT0) TTUTAHUS.
I13Bne4eHNE pacTeHUEM U3
[MOYBBI PACTBOPEHHBIX B
BOJIC MUHEPAJIBHBIX COJICH.
DyHKIHSI KOPHEBBIX
BOJIOCKOB. [lepemenienue
BOJIbl U MUHEPAJIbHBIX
BEIIECTB 10 PACTEHUIO.
3HaueHHE MUHEPATILHOTO
(IOYBEHHOI0) MUTAHMUSL.
Tunsl ynoOpeHuil 1 ux poib
B )KM3HU pacTeHUs. JKO-
JIOrMYEeCKHe rPYIIbI pac-
TEHUH 110 OTHOLLIEHUIO K
BOJIE

[MOYBEHHOTO MTUTAHUS
pacTeHUM U yCIOBUH
BHELIHEN CPEbI.

IIOYBCHHOI'O IIMTAHUA.
OO60CHOBBIBATH POJIb TOYBEHHOTO
IMUTaHUA B )KU3HU paCTCHI/If/'I
CpaBHUBATh U pa3IuyaTh COCTaB U
3HAUYEHUE OPraHUYECKUX U
MUHEPATBHBIX YI0OpEHU IS
pactenuil. Mcronb30Bath
1H(OPMaLIMOHHBIE PECYPCHI JUIS
[MOATOTOBKU MPE3CHTALIMH ITPOEKTA
0 MPUCTIOCOOIEHHOCTHU K BOJIE
PaCTeHUI Pa3HbIX HKOJOTHUYECKUX

rpyInmn

PKOJIOTUH (IaTYUK
BJIQ)KHOCTH, OCBE-
[IICHHOCTH)

Bo3nymHoe nutanue  [Bo3ayuiHoe nuTaHue XapakTepu3oBaTh [{udposas mabopaTopust
pacTeHU — pacteHuii —(OTOCUHTE3.  |yCIOBHS, 0 SKOJIOTHH (JaTUUK
¢dboTtocuHTE3 Y cnoBus obpazoBaHus HE00XO0IUMBIE IS [ [prBOIUTE MpUMEPBI OPIraHU3MOB |YIJIEKHCIIOTO raza u

OPraHUYECKUX BEIIECTB B [BO3JYIIHOIO MUTAHUS — aBTOTPO(OB U TreTepoTpodOB, [KHCIOPOIA)

pacTeHuH. 3eEHbIe pactennii. OObSICHATD HaXOJIUTh PA3JINYUs B UX TUTAHUH.

pacTeHus - aBTOTPO(DEI. [POJIb 3€JIEHBIX OO0CHOBBIBATH KOCMUYECKYIO

['eTepoTpodsl Kak 1o- JINCTHEB B POJIb 3€JIEHBIX PACTEHUI.

TpeOUTENTN TOTOBBIX Op- ¢dorocunTe3e Vcnionb30BaTh HHGOPMAITMOHHBIE

FaHUYECKHUX BEIIECTB. pecypchl AJisl HOJTOTOBKU

3HavyeHue POTOCHHTE3a B cO001IeHNs O POJIH (HOTOCHHTE3A

[PUPOJIE Ha Halllel ruiaHeTe. BoIMOaHATH

HAOII0ICHUS] M U3MEPEHUs

Jlpixanue JIpixaHue u 0OMEH BEIIECTB Bocnuranne 6epexHOTO [{udposas mabopaTopust

y pacteHuii. Ponb apixanus
B YKU3HU PACTEHUM.
CpaBHUTENBHAS
XapaKTEpUCTHKA IIPOLECCOB
IBIXaHUS U

'Y cTaHaBIUBaTh
B3aHMOCBS3b
[POLIECCOB JIBIXaHUS U
dboTocuHTE3A,
[IPOBOJNTH UX

OTHOILIEHUSI K CBOEMY 3/10pPOBBIO,
MPUBUTHE HHTEPECA K U3YUEHUIO
[peIMeTa.

[10 DKOJIOTHH (JaTUYnK
YIJIEKHCIIOTO Ta3a U
KHCIIOpO/1a)




dorocunTe3a. OOMeH
BEIICCTB B OPraHU3Me Kak
BAKHEUILINN [TPU3HAK
KU3HH. B3anMocBsi3b
MPOIIECCOB JIBIXaHUS U
dboTocuHTE3a

CpaBHEHHUE.
Onpenenarsb NOHATHE
«00MeH

BCILIECTB».
XapakTepru3oBaTh
0OMEH BEILECTB KaK
BAKHBIN IIPU3HAK
PKU3HHA

9  [Tpaucmoprt BemecTB.  |[IpaHCHIOpPT BEIIECTB. Y cTaHaBIMBaTh 1 OOBSACHATH POJIb TPAHCIOPTA [{udposas nadopaTopust
lcniapeHue BOJibl lciapeHue BOJIbl TMCThSAMU. B3aUMOCBSI3b BEIIIECTB, UCIIAPEHUS BOJIBI. 10 HKOJIOTUH (JaTYHK
TTUCTBSAMU TypropHoe coctosiHue TPAHCIIOPTA BELIECTB .O00CHOBBIBaTh POJIb IOUBEHHOT'O [BJIAYKHOCTH, OCBE-
JlaGopaTopHast paboTa [KJIETOK B PACTCHUHU. [UTAHUS B )KU3HU PACTEHUIN [IIEHHOCTH ) LU(PPOBOH
4. «cnapenue Bobl CpaBHUBATh U pa3InyaTh COCTAB U [IaTYUK
JIMCTBSMU J10 U TIOCIIE 3HAYEHUE OPraHUYECKUX U HJIEKTPOIIPOBOITHOCTH
ronuBay, 5. Typropaoe MUHEPAJIBHBIX YA0OpEHUN JUIs
COCTOSIHUE KJIETOK. pactenuii. Mcnonb3oBath
6. 3HaueHUe KyTUKYIIbI 1H(OPMaLMOHHBIE PECYPCHI JUIS
1 IpOOKHU B 3aIlIUTE [10JIrOTOBKH IIPE3EHTALIMH [IPOEKTa
pacTeHuii oT 0 MPUCTIOCOOJIEHHOCTHU K BOJIE
VCTIApEHMS» pacTeHH pa3HbIX IKOJIOTHUECKUX

[PYIII
Knaccugukanus 11BETKOBBIX pacTeHUHN
10 |CemeiicTBa Kjacca OOmast xapakrepuctika.  [M3yduTh 0011yI0 2 Bbiensate OCHOBHBIC pu3Haku  |[PaboTa ¢ repbapHbIM

JIBy107IBHBIE

CemeiicTBa: Po3onBerHsIe,
MOTEIITEKOBEIC,
KpecroueTtHsle,
ITacnénoBrie, CnoKHO-
1BeTHBIC. OTINYUTEIbLHEBIC
[IPU3HAKU CEMEHCTB.
3HaueHUE B MPUPOJIE U
PKU3HU YeJI0OBEKa.
CenbCKOX03SHCTBCHHEIS

XapaKTEpUCTHKY ce-
MEWCTB Kiacca J[By-
NTOJIbHBIE.

kiacca /[BynonbHble. OnMchIBaTh
OTJIMYUTENbHBIE TPU3HAKU
ceMeicTB Kinacca. Pacio3HaBarth
[pEICTaBUTEIEH CEMENCTB HA
pHUCYHKaX, repOapHbIX
MaTepuaiax, HaTypajJbHbIX
o0bexTax. [IpuMeHsATh IPUEMBI
PabOTHI C ONIPECTUTENICM
ACTEHHIA.

MaTCpHuaJIOM




KYJIbTYPbI

Vcnionb30BaTh HHGOPMAIIMOHHBIE
pecypchl sl MOATOTOBKU
[pe3eHTAIMH [TPOEKTa O POJIU
pacTeHuil Kiiacca. J[By10JbHbIE B
[IPUPOJIE U )KU3HU YEIOBEKa

11

CeMelicTBa KJ1acca
OIHONOJIbHEIE

O0111as1 XapaKTepUCTHKA.

CewmeiicTBa: JIneiHele,
JlykoBeie, 3naku. Ot-

JIMYUTCIIbHBIC IIPU3HAKHU.

3HaueHue B PUPOJIE

M3yauTh 0011y10
XapaKTEPUCTUKY Ce-
MEHCTB KJiacca
OIHOOOJIBHBIE.

BblaensaTe Ipu3Haku Kiacca
OpnnononbHble. OnpenenaTh
[IPU3HAKY JICJICHUS KJ1aCCOB
JBynonsubie 1 OHOIOJIbHBIC HA
cemelicTBa. ONKCHIBATH
XapaKTEPHBIC YEPTHI CEMENUCTB
ki1acca OHOOIbHBIE.

[IpuMeHsATh puEMBI paboTHI C
OIPEIETUTEIEM PACTEHUMN.
[[puBOANTH IPUMEPHI OXPaHIEMbIX
BU10B. Mcrionb30BaTh
MH(pOPMaIIMOHHBIE PECYPCHI IS
[MOATOTOBKU MPE3EHTALINH ITPOEKTa
0 MPAKTUYECKOM HCIIOJIb30BAaHUHT
PacCTeHUI CeEMENCTBa
OnHOONMBHBIE, O 3HAYEHUU 37TAKOB

AJI JKUBBIX OPraHU3MOB

PaboTa ¢ repOapHbIM
MaTepraIoM




3. TemaTn4yeckoe IJIAHKPOBAHME 00Pa30BaTEJILHOM MPOrPaMMbI €CTECTBEHHOHAYYHOM
HANIPABJICHHOCTH 10 OHOJIOTHH B 7 KJacce
¢ HCIOJIb30BaHMEM 000pyI0BaHusA HeHTpa « Touka pocra»

«BbHOJIOI'USA. PABHOOBPA3UE OPTTAHU3MOB: )KUBOTHBIE»

Yacte 1. O6mue cBeAeHUsI 0 MUPE )KUBOTHBIX. CTpOEHHUE Tea )KUBOTHBIX

Yacts 2. [loanapcrso [Ipocreitmume, nnu OQHOKIETOYHBIC

Yacts 3.Huszmme maoroknerounslie. Tumnsl [1nockue uepsu, Kpyribie uepsu, KosnbuaTeie uepsu
Yacte 4 Tunn Mosutrocku
Yacte 5. Tun Ynenucronorue

Yactp 6. Tun Xopaossle. becuepennsie. Hagknacc Poiob

Yacts 7. Kiacc 3emHOBOIHBIE, i AMPUONHT

Yacts 8 Kitace [Ipecmbikaromuecs, mimPentummm
Yacts 9. Kitace IItuisr
Yacte 10. Knacc Mnekonuraronue, uin 3Bepu
Yacts 11. PazBuTHe :XMBOTHOrO MUpa Ha 3emiie

BOJIOPOCIIEH B
BOJIHBIX
bkocucremax. JI/p 1.
"N3y4yenue
OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX
BOJIOpOCIIei"”

BOJIOPOCIIH. 3HAYCHHE
BOZOPOCIEN B IPUPOAE.

cnosib30BaHNE BOJOPOCTEN

YUCIIOBCKOM

3HaYeHNE BOJIOPOCIIECH B IPUPOJIE.
Vcnonib30BaHuE BOAOPOCIIEN
YEeIOBEKOM

Tema Coneprxanue [leneBas yctanoBka |(Komumu  |[OcHOBHBIEC BUJIBI AesiTenbHOCTH  [Mcronb3oBaHMe

Ne 11/ ypoKa eCTBO  |00yd4aromnuxcs Ha ypoKe/BHEY- 000pyTI0BaHUS

I YacOB  |[POYHOM 3aHSITHUU

Pactenust - mpon3BOUTENHN OPTAHMYECKOTO BEIIECTBA

1  [TloamapctBo OO01as xapakTepUCTHKA. 3yunuth cTpoenue u |1 OO01mas XxapakTepuCTHKA. Mukpockor 1uppoBoH,
Hacrosiue CtpoeHue, pa3sMHOKEHUE Pa3MHOKEHHE CtpoeHue, pa3sMHOKEHHE MUKpOIIpEnaparhl.
BOJIOPOCIIH. Bozopocieil. PasnooOpaszue  [Boapocneit BoOpocieii. PaznooOpaszue (OnHoKIEeTOYHAS
[TonmapcTBo BoJtopociieit. OTaensl: 3ené- Bostopociieit. OTaensl: 3ené-Hble, [BOIOPOCIb —
barpsinku. Ponb Hble, Kpachsbie, bypsbie Kpacuble, Bypbsie Bogopociu. XJIAMUATOMOHA/1a)




Otnen MoxoBUIHBIE.
Poip MX0B B
00pa3oBaHUH
0OJIOTHBIX YKOCHCTEM
JI/p 2. «CtpoeHue
3EJICHOT0 MXa
KYKYIIKUH JICH)

MoXOBUAHbBIE, XapaKTEPHBIE
yepThl cTpoeHus. Kiracest:
[leu€HouHMKY 1
JlucrocrebenbHbIe, UX
OTJIUYUTEIIbHBIC YEPTHI.
PasmuOxkeHue (Oecronoe u
[10JIOBOE) U pa3BUTHE
MOXOBUIHBIX. MOXOBUIHBIE
KaK CIIOPOBBIE PACTEHHUSI.
3HaueHUE MXOB B IIPUPOJIE U
PKU3HU YETIOBEKa.
JlaboparopHas padoTa 3.
«3yueHne BHEIIHEro
CTPOCHHS MOXOBHIHBIX
pacTEeHUID)

M3y4uTh CTpOEHUE U
Pa3MHOKEHUE MXOB

CpaBHUBATH MpeICTaBUTEICH
Pa3IMYHBIX TPYII PACTCHUI
OTJIeNa, AeNaTh BBIBOIBI.
HasbiBaTh CyllleCTBEHHbBIE
npu3HaKku MXoB. Pacnio3HaBathb
[peACTaBUTENC MOXOBUIHBIX Ha
pUCYHKaX, repOapHbIX
Marepuanax, XUBbIX 00BbEKTaX.
Boiaensats npu3Haku
MPUHAIJIC)KHOCTH MOXOBUIHBIX K
BBICILIUM CIIOPOBBIM PACTEHUSIM.
XapakTepru30BaTh MPOLIECCHI
Pa3MHOKEHUS U Pa3BUTHS
MOXOBHIHEIX, UX OCOOCHHOCTH.
Y cTaHaBnMBaTh B3aUMOCBSI3b
CTPOCHHUSI MXOB U UX BO3ICHCTBUSA
Ha cpeny oOuTaHusi. CpaBHUBATH
BHEIIIHEE CTPOCHUE 3EJIEHOT0 MXa
(KyKYIIKHHA JIbHA) U O€JI0ro Mxa
(carnyma), oTMedaTh Ux
CXOJICTBO U PA3IHUHUS.
DuUKCUPOBATH PE3YNIHTATHI
uccnenoBanuii. Co0ironaTh
MpaBuia pabOTHl B KaOMHETE,
oOpariieHus ¢ 1Tab0paTOPHBIM
000pyI0BaHEM

Mukpockor nudpoBoi,
MUKPOIIPENapaThl.

Otnen
["omocemennsie. Poib
FOJI0OCEMECHHEIX B
DKOCHCTEME TalTH
JIp. 4. «Ctpoenue
M0OEroB XBOMHBIX
pactenuii» JI/p 5.
«CTpoeHnue

OO6m1ast XapakTeprucTUKa
roJIOCEMEHHEIX. Paccenenne
TOJIOCCMCHHBIX I10
MMOBEPXHOCTH 3eMITH.
OO6pa3oBaHue CEMSH KaK
CBHJIETEIILCTBO OOJIee
BBICOKOT'O YPOBHS Pa3BUTHUSL
rOJIOCEMEHHBIX TI0 CPABHEHHIO

CO CIIOPOBBIMH.

M3yuuTh 0011yI0
XapaKTEPUCTUKY
rOJIOCEMEHHBIX
pacTeHui

BEISABIIATE 00IIME YEPTHI CTPOCHHUS
1 Pa3BUTHUA CCMCHHBIX paCTeHI/Iﬁ.
OcBauBath NpUEMBI pabOTHI C
ONPEACTUTEIEM PACTEHUM.
CpaBHUBATb CTPOEHHE CIIOPHI U
CEMEHU. XapaKTepu30BaTh
[TPOLIECCHI PA3MHOKEHUS U

[Pa3BUTHA I'OJIOCCMCHHBIX.

Pabota ¢ repObapHbIM
MaTe-praIoM




MYXKCKUX, JKEHCKUX
HINIICK 1
CCMSH COCHBI

OCOOEHHOCTH CTPOCHHUS U
pa3BUTUS IIPEICTABUTEIICH
Ky1acca XBOWHBIE. ['0510-

[IporHO3upoOBaTH MOCHEACTBUSA
HEpPALMOHAIBHOMN AEATEIbHOCTH
YEJIOBEKa IS AKU3HU

OOBIKHOBCHHOI CEMCHHBIE Ha TEPPUTOPUHU rOJI0CEMEHHBIX. Vcrmonp30BaTh
Poccun. Ux 3naueHue B WH(POPMALIMOHHBIE PECYPCHI JIJIS
[IPUPOJIC U )KU3HU YeIOBEKa [MOJTOTOBKH MPE3EHTAINH ITPOCKTA
0 3HaYCHUU XBOMHBIX JIECOB
Poccun
Otnen O61uau;1 Xap.aKTepI/ICTI/IKa. M3yuuTh 001I1YIO BhUICIATH OCHOBHBIE TPH3HAKH Pabota c repbapHbIM
[TokpeiToceMeHHkbIe , (CeMelicTBa: Po3omBeTHEIE, XapaKTePUCTHKY Ce- MaTepUaIoM

i LIBeTKOBEIE.
Ponb
[MOKPBHITOCEMEHHBIX B
pa3BUTHH
3eMIICACITHS

Jl/p 6. «l[Ipu3Haku
OJIHOJIOJILHBIX U
NIBYJIOJIbHBIX
pacTeHui)

MOTBIIBKOBBIC,
Kpecronsernsie, [Taciénossle,
C10KHOIIBETHEIC.
OTnAn4uTeNbHbIC TPU3HAKT
ceMelcTB. 3HAUCHHUE B
[PUPOJE U KU3HU YEIIOBEKA.
CelIbCKOXO03sIMCTBEHHEIC
KYJIbTYpbI

MeiicTB kiacca JIBy-
NIOJIbHBIE.

kyacca J[By1obHBIE.
OnuchIBaTh OTIIMYUTEIBHBIE
MPU3HAKU CEMENCTB KJlacca.
PacnozHaBath npeacTaBUTEIICH
CEMEHCTB Ha PUCYHKAX,
repOapHbIX MaTepuaiax,
HATypaJIbHbIX 00BEKTaX.
[TpuMeHSITh TPUEMBI PAOOTHI C
ONPEJIETUTENIEM PACTEHUN.

M cnonb30BaTh HHGOPMaLMOHHbBIE
peCypChI 17151 TOATOTOBKU
MIPE3EHTALMH IPOEKTA O PO
pacTeHuil Kitacca J[By10JIbHbIE B
MPUPOJIC U KU3HU YEITOBEKa




CemMelicTBa Kj1acca
OIHOIOJIBHBIE

OO6m1ast XapakTeprCcTHKa.
CemMeiicTBa: JIneinele,
JlykoBble, 3naku. OT-
MTUYUTETHHBIC TIPU3HAKY.
3HaueHue B MPUPOJIE

M3yunTh 001I1yIO
XapaKTEPUCTHUKY Ce-
MEHCTB KJiacca
OIHOIOJIBHEIE.

BblaensaTe Ipu3HaKy Kiiacca
OnHononbHbIE. OnIpeaesaTh
[IPU3HAKHU JCJICHUSI KJIacCOB
JBynonbHbIe 1 OHO0JIBHBIE HA
cemeiicTBa. ONKUCHIBATH
XapaKTEPHBIC YEPThl CEMEUCTB
Ki1acca OQHOIOIbHEIC.

[IpuMeHATh MpUéMBI PabOTHI ¢
ONPEIETUTEIIEM PACTEHUN.
[[puBOAUTE IPUMEPHI OXPAHIEMBIX
BUIOB. Mcrionp30BaTh
MH(GOPMaIMOHHBIE PECYPCHI LIS
MOATOTOBKH MPE3CHTALINU ITPOCKTA
0 IIPAKTUYECKOM HCIOJb30BAaHUH
pacTeHui ceMencTBa
OnHOI0JIFHBIE, O 3HAUCHUH 3JIaKOB
TUTST JKMBBIX OPTraHu3MOB

Pabota c repbapHbIM
MaTe-pruasoM

JKrBOTHBIE - TOTPEOUTENIN OPraHUYECKOTO BEIIECTBA

OO01as xapakTepuCTHKA
MO/IIIapCTBA
[Ipocrenimue.
JlaGopaTopHnast pabota
7.

«CTpoeHue 1 nepeaBu-
KeHue UH(Dy30pun-Ty-
(henpKu

8. «CpaBHUTETBHAS
XapaKTePUCTHKA
OJTHOKJIETOYHBIX
OpPTaHU3MOBY

Cpena oOuTaHusi, BHEITHEE
ctpoenue. CTpoe-HuE U
KH3HEIESTeNb-HOCTD
CapKO/IOBBIX Ha IpUMeEpe
aMEOBI-TIPO-Tesl.
PazHoo0pasue capKoI0BBIX
Cpena oOuTaHusi, CTpOE-HHE
U TIepe/IBIKEHNE Ha
[TPUMEPE 3BIIICHBI 3€JIEHOM.
XapakTep MUTaHUs, ero
3aBUCUMOCTB OT YCIIOBHM
cpensl. [Ipixanue,
BBIJICIICHUE U Pa3MHOKEHUE.
CoueTaHue NpU3HAKOB
PKMBOTHOT'O U

Jlatb 0011yIO
XapaKTe-pUCTUKY

[Ipocreii-muMm, Ha
npumepe Tu-na
CapKkomoXryTu-
koBble. Ha mpumepe
DBIJICHBI 3€JIEHOU
[M0Ka3aTh
B3alMOCBS3b CTPOE-
HUS U XapakTepa Mu-
TaHUS OT YCIOBUM
OKpY>KaroIleu cpeibl

1

BbIABISATH XapaKTepHbIE TPU3HAKU
noauapcrsa [Ipocreitmue, unum
OIHOKJIETOYHBIE, TUIIA
Capko/10BbIC U

PKI'YTUKOHOCIBL. Pacrio3HaBath
[peACTaBUTENEH Kac-ca
CapkoJ10Bble HA MUKpPOTIpEIa-
paTax, pUCyHKax,
(doTorpadusx.YcranaBnuBarh
B3alMOCBS3b CTPOE-HUS U
(yHKIUI OpraHu3Ma Ha TIpUMepe
aMEOBI-TIpoTesi. OOOCHOBHIBATH
pOJIb IPOCTENIINX B
bKOcHCTeMax Y MeHne paboTaTh C

Muxkpockon nuppoBoH,
MHUKpPOIpera-paThl
(ame0a, 3BrIeHa
3eneHasi, UHPy30pus
Ty(enbka)




pacTeHus y 3BIJICHbI
3enéHoi. PasHooOpasue
PKI'YTUKOHOCIIEB

mabopaTOpHBIM 000PYIOBAHUEM,
YBEITUYUTEIbHBIMU TIPUOOpaMHU.

Tun Kumeyno-
rosioctHble. CTpoeHue u
YKH3HEACATEILHOCTD

OO01mKe yepThl CTPOCHHS.
['uapa — OAMHOYHBIN
nmonumn. Cpena oouTaHus,
BHELIHEE U BHYTPEHHEE
CTpPOCHHUE.

OCOOCHHOCTH JKM3HEIE-
SITEJIBHOCTH, YPOBEHb
OpraHu3aly B CPABHEHUH C
MPOCTEHUIIUMU

M3yunuTh CTpOCHHE U
PKU3HEICSATEIIBHOCTD

KHUILIEYHOIIOJIOCTHBI  X|
Ha IpUMeEpEe THUIPBI,
BBIJICIINTh  OCHOBHBIC

OnuchIBaTh OCHOBHBIC MPU3HAKU
rnoJuapcTsa MHOTOKJIETOUHBIE.
HasbiBath npeacTaBuTeiei Tuna
KUIIICYHOIIOJIOCTHEIX. BHIICATE
00111e YePTHI CTPOSHUS.
OOBSICHATH HAa IPUMEPE HATTUIHE
Ty4eBOM CUMMETPUH Y
KUIIICUHOIIOJIOCTHEIX.
XapakTepru3oBaTh NpU3HAKK OoJIee
CJI0’KHOM OpraHu3aluy B
CpaBHEHUH C MIPOCTCUIIUMHU

Mukpockor nudpoBoi,
MUKpOIIpEnapaThl.
(BHYTpEeHHEE CTPOEHUE
TUIPDI)

Tun Konpuateie uepsu.

Mecta o0uTaHus, CTpOCHUE
1 )KM3HEAEATEIbHOCTD
CHCTEM BHYTPEHHUX
OpraHoB. YpOBHH
OpraHu3aIlK OPraHOB
YYBCTB CBOOOTHOKHUBYIIIHX
KOJIbYaThIX YepBell U na-
Pa3UTHUYECKUX KPYTIBIX
yepBei

JlaGopaTopHas pabota 9.
«BHemHee ctpoeHue
TTO’KIEBOTO YEPBsl, €ro
[epeIBUKEHHUE, pa3apa-
PKUMOCTB.

JlaGoparopnas pabota 10
(110 YCMOTPEHHUIO YUUTETIS)
«BHyTpeHHEee cTpocHUE
TOYKIEBOTO YEPBSI».

YepThl  YCIOXKHEHUS
OpraHu3aLuu o
CpPaBHEHHIO C IIpO-
CTEUILINMU.
MN3yunts
0COOEHHOCTHU
YCIOXKHEHUS B
CTPOEHUM KOJIbYATHIX|
yepBeil kak  Oousee
BBICOKOOPTaHU30-

BaHHOW TIpyMIBl 110
CPaBHEHHIO C IJIOCKH-
MU M KPYIJIBIMH 4ep-
BSIMU.

Pacrio3naBath npeacTaBuTeneit
KJlacca Ha PUCYHKax,
(dboTorpadusx. XapakTepu3oBaTh
YEepPTHI YCIO)KHEHUS! CTPOSHUS
CHCTEM BHYTPEHHUX OpPTaHOB.
DopMyIpoBaTh BBIBOJ 00 YpOBHE
CTPOEHUSI OPTaHOB YYBCTB

Mukpockor nudpoBoi,
nmabopaTopHoe
o0opynoBaHue. Jek-
TPOHHBIC TAOJIUIIBI

Ty Momtrocku

Cpena oburtanusi, BHEIIHEE
CTpOCHUE Ha TIPUMe-

M3yuuts
0COOCHHOCTH

Pazaudates u ONpCACIIATh ABY-
CTBOPYATHEIX MOJIJIFOCKOB Ha

[{ndpoBoit MUKpOCKOTI,




pe 6e33y0ku. CTpoeHHe U [CTPOCHHS KJ1acca mabGopaTopHoOe
(yHKLIUU CHCTEM BHY- JIBycTBOpUaThie pucyHkax, ¢pororpadusx, o0opynoBanue. Brax-
TpeHHUX opraHoB. Oco- MOJUTFOCKHU HATypaJbHBIX 00BEKTaX. HbIE IIpEenaparsl,
OCHHOCTH Pa3MHOXCHHUS U OOBSCHATH B3aUMOCBSI3b 00pa3a  |KOJIJIEKLUU PaKOBUH
pa3BuTHs. Pons B mpupoe PKH3HH 1 0COOCHHOCTEH CTPOCHHUST [MOJUIIOCKOB.
1 3HAUYEHUE IS YETIOBEKA. IBYCTBOPYATHIX MOJIITFOCKOB. JJIEKTPOHHBIE TAOIHIIBI
JlaGoparopHas padora 11. XapakTepru30BaTh YEPThI
«BHemHee crpoenue pa- MPUCIIOCOOICHHOCTH MOJUTIOCKOB
KOBUH IIPECHOBOJIHBIX U K cpelie OOuTaHUsl.
MOPCKHX MOJUTFOCKOB) DopmMyTupoBaTh BEIBOJ O POJIU

TBYCTBOPYATHIX MOJUTFOCKOB B

BOJIHBIX 9KOCHCTEMAaX, B )KU3HU

yelnoBeKa. Y CTaHABIUBATh

CXOJICTBO U Pa3NIMuus B CTPOCHUH

pakoBUH MOJLTIOCKOB. Co0I01aTh

npaBuiia paboThl B KAOMHETE,

oOpareHus ¢ J1abopaTopHbIM

000pyI0BaHUEM

10 {Tun Ynenucronorue. |OOmas XxapakTepucTuka, (BbIIBUTH  OCHOBHBIE(1 ["epOapHbIil MaTepuan —
Knacc Hacekombie 0COOEHHOCTH BHEIIHETO XapaKTepHBIC CTPOCHHE HACEKOMOTO,

crpoenusi. PaznooOpasue
[POTOBBIX OPr'aHOB.
CtpoeHue U QyHKIIUH
CHCTEM BHYTPEHHHUX
OopraHoB. PazMHOXeHHE.
PasBuTHE C HEMOIHBIM
peBpauieHueM. [ pymnbl
HaceKOMbIX. Pa3zButue ¢
[TOJIHBIM NIPEBPAILLIEHUEM.
['pynnel HacekombIX. Poitb
Ka)KJJOW CTaJuM pa3BUTHUS
HaceKoMbIX JlabopaTtopHast
paborta 12. «BHeminee
CTpPOEHHE HaCEKOMOT0»

[IPU3HAKU HACEKOMBIX.
M3yunth THIIBI
Pa3BUTHUS HACEKOMBIX

BbISABIIATE XapaKTepHbIE IPU3HAKU
HACEKOMBIX, ONTMCHIBATh UX MIPH
BBITTOJIHEHUH J1a00paTOpHOit
paboThl. YCcTaHaBIMBATh
B3aMOCBS3b BHYTPEHHETO
CTPOEHUS M TIPOIIECCOB
KH3HEIeATETbHOCTH HACEKOMBIX.
Habmtonate, pukcupoBarh
pe3yabTaThl HAOTIOICHUH, JIETaTh
BbIBO/IbI. COOJIIOIATh MTpaBUIIa
paboThl B KaOnHeETe, 0OpaleHus ¢
1abopaTopHBIM 000PYIOBaHHUEM.
XapaKkTepu30BaTh THITHI PAa3BUTHSI
HaceKOMBIX. OOBACHATH
MTPUHITUTIBI KITACCHU(PUKAITAN

HACCKOMBIX.

TUTIbL Pa3BUTHUS.




Y cTaHaBIMBATh CUCTEMATUYECKYIO
[PUHAJIE)KHOCT HACEKOMBIX.
BbISBIATE pa3inyusi B pa3BUTHU
HACEKOMBIX C IOJHBIM U
HEIOJIHBIM IIPEBPALLIEHUEM

11 Ocobennoctu BHemHero  |M3y4uuth BitaxxHbie ipemapathl
Tun XopoBele. CTPOCHUS, CBA3aHHBIE C 0COOEHHOCTH Xapakrepu3oBaTh ocoOeHHOCTH  [«PBIOBIY. Monmens —
[103BOHOYHBIE oOUTaHUEM B BOJIC. BHEIIHETO CTPOCHUS, BHEIITHETO CTPOCHHUS PBIO B CBSI3H  |CKEJIET PHIOBI
kusotHble. Hanknace  [CTpoeHue u pyHKIUU CBSI3aHHBIE C OOUTA- co cpenoit ooutanus. OcBanBaTh
PEIObL. KoHeyHOCTel. Opranbl HUEM B BOJIE npuéMBI PabOTHI C OIPEICITUTENEM

OOKOBOM JINHUH, OPTaHBI PKUBOTHBIX. BBISBIISATH uepThl

CllyXa, PaBHOBECHS. NpUCIOCOOICHHOCTH BHYTPEHHETO

OmnopHo-1BUTaTENbHAS CTpOeHHS pbIO K OOUTAHUIO B BOJIE.

cucrema. CkeneT HemapHbIX Habmronate ¥ ONKMCHIBaTh BHEIIHEE

1 TIApHBIX TUTABHUKOB. CTpOEHHE U OCOOCHHOCTH

CKener royioBbl, CKEIeT nepeBUKEHUS PIO B X0/1€

abp. OcoOeHHOCTH BBITIOJTHCHHS JTAOOPATOPHOM

CTpoeHus U QyHKIIHA paboTHI.

CHCTEM BHYTPEHHHUX Cobmro1aTh MpaBuiia MOBEACHUS B

opraHoB. YepTsl 6osee KaOuHeTe, 0OpaIleHus ¢

BBEICOKOTO YPOBHSI Opra- 1abopaTopHBIM 000PYIOBAHHUEM.

HU3aI1K PBIO 110 CpaB- Y cTaHaBIMBaTH B3aUMOCBSI3b

HEHHIO C JIAHI[ETHUKOM. CTPOEHUS OTAEIbHBIX YacTeH

JlaGopaTopHas pabota CKeJieTa PhI0 M MX (PYHKITUH.

«BHemHee crpoenue u BhIsSBISATH XapaKTEpHBIE YEPThI

0COOEHHOCTH TTepe/IBH- CTPOCHUS CHCTEM BHYTPEHHHX

keHus puiob» JI/p 13. opranoB. CpaBHUBaTh

«BHyTpeHHEe cTpoeHne 0COOEHHOCTH CTPOSHHUSI U

PBIOBD) (YHKIIUI BHYTPEHHUX OPTaHOB
pBIO U JTaHIIETHUKA.
XapakTepru30BaTh YePTHI
YCJIOKHEHUS OPTaHUu3aIuu PhI0

12 X apakTepHbIE YEPTHI M3yunTh 4epThl Y cTaHaBIMBaTh B3aUMOCBSI3b BitayxHble nipenaparsl

Kiacc 3eMHOBOIHEBIE

CTPOEHHUS CUCTEM BHY-
TPEHHHX OPTaHOB 3€M-

CTPOEHHUS CUCTEM
BHYTPEHHUX

CTPOEHHUSI OPTaHOB U CUCTEM
OpPraHoB ¢ UX QYHKIUSAMU U

«3eMHOBOIHEIEY




HOBOJHBIX IO CPAaBHEHHIO C
KOCTHBIMU pblOamHu.
CXO0JCTBO CTPOEHUS
BHYTPEHHUX OpPraHOB
36MHOBO/IHBIX U PbIO

OpraHOB 3€MHO-
BOJIHBIX 110 CpaBHe-
HUIO C KOCTHBIMU
prIOaMu

cpenoit oouranus. CpaBHUBAT,
00001aTh HHPOPMAITHIO O
CTPOCHUH BHYTPCHHHUX OPTaHOB
amM(puOMii U peIO, 1ETaTh BEIBOIBI.
OnpenensaTh 4epThl OoJiee
BBICOKOU OpraHU3aluu
36MHOBOJIHBIX 10 CPaB-HEHUIO C
prIOamMu

13 CX0IcTBO U pa3nuuus V3y4uTh 4epThI Biaxxnsle npenaparsl
Kiacc CTPOEHHUsI CHCTEM BHY- CTPOEHHUSI CUCTEM «IIpecMbIkaronecs»
[IPECMBIKAIOIIIHECH. . TPCHHUX OPraHOB IIPEC- BHYTPCHHUX OpPraHOB

CMBIKAIOIINUXCA U 36MHO-  |[[IPECMBIKAIOLIUXCS 110 Y cTaHaBIMBaTh B3aUMOCBS3b
BOAHBIX. UepTsl Ipu- CPaBHEHHIO C CTpPOCHMS BHYTPEHHHUX OPTaHOB U
CIIOCOOJIEHHOCTH 36MHOBO/IHBIMU. CHUCTEM OPraHOB PENTHIINN, UX
[TPECMBIKAIOIINXCS K )KU3HU (GyHKUIMN U cpelibl OOUTaHUS.
Ha cyuie. PasMHOXeHuE u BbIsBIATH UepThl O0JI€€ BHICOKON
pa3BUTHE. 3aBUCUMOCTh OpraHU3aL1H IPECMBIKAOIINXCS
r0JI0BOTO KU3HEHHOTO 110 CPABHEHUIO C 36MHOBO/IHBIMHU.
[[MKJIa OT TEMIIEPATypPHBIX XapakTepru30BaTh MPOLECCHI
YCIIOBUI Pa3MHOKEHHUSI M pa3BUTHUSA
NIETEHBIIIEH Y IIPECMBIKAIOLIUXCS.
Mcnonb30BaTh HHGOPMALIMOHHbBIE
peCypehl i1 IOATOTOBKH
[IPE3EHTALMH NTPOEKTA O TOJ0BOM
PKU3HEHHOM LIUKJIE PENTUIINMI,
3a00T€ 0 NOTOMCTBE
14 B3aMOCBs3b BHEILIHETO M3y4uTh B3aUMOCBA3b Uyueno [Ituusl, Iepss

Knacc [ITriesl.

CTPOEHHUSI U MIPUCIIOCO0-
TIEHHOCTHU NTHIL K TOJETY.
Tunsl nepbeB U ux QyHK-
1. YepThl cXoAcTBa U
pa3IMYKsl TOKPOBOB IITHIL U
PETITHIINMA.

JlaGopaTopHas pabora 14.
«BHelHee cTpoeHue

ntuilbl. CTpOCHUE TIe-

BHEIITHETO CTPOSHHUS U
[IPUCIIOCOOJICHHOCT U
MITUIL K TTOJETY

XapakTepu30BaTh OCOOCHHOCTH
BHELITHETO CTPOEHHUS NITUL] B CBSI3U
C X IPUCIIOCOOTIEHHOCTBIO K
nonéry. OOBSACHATH CTPOEHHUE U
(hyHKIIMHU TIEpbEBOT0 MIOKPOBA Tefa
NTUL. Y CTaHABIMBATh YEPTHI
CXOJCTBA U pa3INyus HOKPOBOB
[TUL U penTmid. M3yyats u

OITMChIBATh

[ITUIIBI,
MUKpOIpenapaThbl
«lIeppsa nTuy», CKENET
romyosl.




pbeB» M3MeHeHUs CTpOCHUS
CKeJIeTa IITHUI B CBSI3H C
[PHUCIIOCOOJICHHOCTBIO K
nonéry. OcobeHHOoCTH
CTPOCHUSI MYCKYJIATYPbI U
e¢ pynkuun. [TprauHbl
CpacTaHUsl OTICIbHBIX
KOCTEH CKeJIeTa IITHII,
JlaGopaTopHas padora 15.
«CTpOeHHE CKeJIeTa MITULIBDY

0COOCHHOCTH BHEIIIHETO
CTPOCHUS TITHUIL B XOJIC BbI-
MOJIHCHHSI JTA0OPaTOPHOU PabOTHI.
Cobmnronats nmpaBuiia paboThI B
KaOuHeTe, 0OpaleHus ¢
mabopaTopHbIM 000pyI0BaHUEM

15 OCcOOEHHOCTH CTPOCHUS M3yunts ckener wu|l OnuCkIBaTh XapaKTepHbIE BitaxxHble ipemapathl
Kiacc OHOpHO-I{BHFaTeJIBHOI;'I BHYTPCHHCC CTPOCHUC 0COOCHHOCTH CTPOCHUS U «KpOJII/IK», CKCJICT
Mekonuraroiue. CUCTEMBbI. YPOBEHb Opra-  [MJIIEKOMHUTAIOLIUX (yHKIHiT OOPHO-JBUraTeIbHOM  |MJICKOITUTAIOLIECTO

HU3AIUH HEPBHOM CHCTEMBI CUCTEMBI, HCIIOIb3YsI IPUMEPEI
[10 CPAaBHEHUIO C IPYTUMHU PKUBOTHBIX Pa3HbIX CPel
[103BOHOYHBIMH. obutanus. [IpoBoauth
X apakTepHbIE YePThI Ha0JIt0/IeHUs U PUKCUPOBAThH X
CTPOEHHUSI MMUILEBAPU- PE3YNbTAThl B XO/I€ BBHIITOJTHEHUS
TEJILHON CUCTEMBI KO- mabopaTtopHOil paboTHI.
[BITHBIX U TPHI3YHOB. XapakTepHu30BaTh OCOOCHHOCTH
Y CII0)KHEHHE CTPOCHHUS CTPOEHHS CUCTEM BHYTPEHHUX
(yHKIIUI BHYTPEHHHUX OpraHoB MJIEKOITUTAIOLINX 110
OpraHoB. CPaBHEHHUIO C PENTUIIUSMHU.
JIaGoparopHas pabota 16. ApPryMEHTHPOBATh BBIBOJBI O
«CTpoeHue ckenera [IPOrPECCUBHOM Pa3BUTHU
MJICKOITUTAIOIIAX» vutekonuTaromux. CoomaronaTs
MpaBuiia paboThl B KaOMHETE,
oOparieHus ¢ 1abopaTOPHBIM
o0opyIoBaHUEM
Bakrepuu, rpuOBbI - pa3pyluTeIn OpraHuvecKoro BeuiecTsa. JlnmaiHuku

16 (Crtpoenue n bakTepun: cTpoeHue u XapakTeprn3oBaTh 2 OnuceiBaTh pa3HOOOpa3HbIE PaccmarprBanue

YKU3HEESITEIbHOCTD PKU3HEESATEIBHOCTD. 0COOEHHOCTH (hopMbI OaKTepHATIBHBIX KJIETOK Ha [0aKTepuil Ha TOTOBBIX

OakTepuii. 3HaUeHUE

OakTepHii B mpupoe

bakTepun — NpPUMUTUBHBIE

OIHOKJICTOYHBIC Op-

CTpOCHHUsI OAKTEPHiA.

pUCYHKE y4eOHHUKA.
PazmuyaTh MOHATH:

MHUKpOIpernaparax ¢
M CIIOJIb30BAHHUEM




M )KU3HU YCIIOBEKa

rann3Mbl. CTpoeHue 6ax-
Tepuil. PasmHoxeHue.
OakTepuil JeIeHUEM KISTKU
Ha/Boe. baktepun kak
camasi ApEBHSS Tpymnmna
opranusMoB. [Iporecchr
KI3HEIeATEIIbHOCTH
OakTepuii. [lonsTue 00
aBTOTpOdax u
rerepoTpodax, npoka-
pHOTaxX M yKapuoTax

«@BTOTPO(DBI», «TeTEPOTPOPHI»,
(IIPOKAPUOTBI», «IYKaPUOTHD».
XapakTepu30BaTh MPOLECCH
PKH3HEACATEIbHOCTH OaKTepUH KaK
rpokapuot. CpaBHUBATH U
OLICHUBATh POJIb OAKTEPHii-
aBTOTPO(OB U OaKTEepHii-TeTepO-
TpodoB B pupozae. Y MeHne
paboTtath ¢ 1a00paTOPHBIM
000py/IOBaHUEM,
YBEIUYUTEIbHBIMU IPUOOPaMHU.

MHKPOCKOIIA.

17

['puOb1. OOmas
XapaKTePUCTHKA.
MHoroo6pasue rpuooB.

MHuorooOpasue u 3HaueHue
rpu6oB. CtpoeHue
[IITIOYHBIX IPUOOB.
[1necueBble rpuObI, UX
VICII0JIb30BAHUE B
3IPaBOOXPaHEHUH
(aHTUOMOTHK TICHUITUIUIHH).
OnHOKJIETOYHBIE TPUOBI —
poxoKU. X
VCTIOJIH30BAHUE B XJIE-
OorneueHnH U MMBOBAPEHUH.
Cpeno0HbBIE U SITOBUTHIE
rpu6sbl. [IpaBumna c6opa u
ynoTpeOieHust TpudoB B
nuiny. [Tapazutudeckue
rpu6s1. Posib rpu6osB B
[PUPOJIE U )KU3HU YETIOBEKA

XapakTepu30BaTh
CTPOCHHE MUTSITIOYHBIX|
rprOOoB.

[lonpa3nenars MIISANIOYHbIE IPUObI
Ha IJIACTUHYATHIC ¥ TPYOUaThI€.
OmnuchIBaTh CTPOCHUE IIECHEBBIX
rprOOB 10 PUCYHKY Y4eOHUKA.
OOBACHATH TEPMUHBI
«QHTUOMOTUK» U «TIEHULIWILIIUH.
Pacrio3HaBaTh Che100HBIE U
SITOBUTHIE TPUOBI Ha TaOIHUIAX U
pHUCyHKax ydyeOHUKa. Y4acTBOBATh
B COBMECTHOM OOCYKJIECHUU
paBuiI cOOpa U MCIIOJIb30BAHUS
rpr6oB. OOBICHATH 3HAUEHUE
rpuOOB /7S YesloBeKa U JJis
[IPUPO/IbI

['0TOBUTHL MU-
Kpomnpenapar KyJabTypbl
npoxokeit. M3yuats
MJIECHEBbIE TPUOBI TTO]T
MUKPOCKOIIOM TPU
MajiOM YBEJIMYEHUHU Ha
FOTOBBIX IT\MHKpPOIIpEIa-
paTax. DJIeKTpOHHbIE
TaOJIMIIBI U TUTAKATHI.




3. TemaTnuyeckoe MJIAHMPOBaAHKME 00PA30BATEILHOM MPOTrPaAMMBbI
€CTeCTBEHHOHAYYHOU HANIPABJEHHOCTH 10 OMO0JIOTHH B 8 KJ1acce
C HCI0JIb30BaHUEM 000pynoBanus neHTpa «Touka pocTay»

«BHAOJIOI'US. YEJTOBEK)»
Beenenue
Yactp 1. O6mmit 0630p opraHu3mMa 4eioBeKa
Yactp 2. OnopHo-1BUraTebHask CUCTEMA
Yacte3. KpoBb kpoBoOOpalieHue
Yacts 4. Jlpixanue
Yacrs 5. [IummeBapenue
Yacts 6. OOMEH BeEIeCTB
Yacte 7. Beigenenue
Yacts 8. Koxka
Yacte 9.9HA0KpUHHAS CUCTEMA
Yactp 10. HepBHas cucrema
Yacte 11. Opraust uyBcTB
Yacte 12. [loBenenue u ncuxmka
YacTts 13. HauBHuayanbHOE Pa3BUTUE YETIOBEKA
Tema Conepxanue LleneBas  ycranoBkaKommu |OCHOBHBIC BHJIBI iesiTebHOCTH  (Mcmosib30BaHKe
Ne i/ YpoKa €CTBO 06yqa}omI/IXCﬂ Ha ypOKe/BHey- 06OPYIIOBaHI/I$I
I JacoB [POYHOM 3aHITHHU
Pactenus - npon3BOAMTENN OPraHMYECKOTO BENIECTBA
1 Knerka - CtpoeHue opranuzma 3yunth  cTpoeHue,|l Ha3rIBaTh OCHOBHBIC YaCTH Mukpockor 1uppoBoH,
CTPYKTypHast yeJIoBeKa: KJIETKH, TKaHH, XHUMUYECKHM  COCTaB kieTku. OnuchIBaTh (HYHKIIUU MUKPOTIpEnaparhl,
€AMHUIA OpraHUu3Ma |OpraHbl, CHCTEMbI OPTaHOB. KJIETKH Tak € Ipo- opranon10B. OOBACHATH MOHATHE [TAOOPATOPHOE
MeToabl N3yYEHUs KUBBIX I[ECCHI JKU3HE- «hepmeHT». 00opyIoBaHue
OpraHU3MOB: HaOIOICHNUE, eI TeIbHOCTHU Paznuuate npouecc pocra u

BOJIOPOI»

M3MEpeHue, SKCIIEPUMEHT.
JlaGopatopHas pabota 1
«JleiicTBue GpepmenTa
KaTasas3bl Ha IEPOKCH/

rpouecc pa3BuTHs. OnuceiBaTh
[IPOLIECC IETEHUS KIIETKH.
BEINONMHATE 1a00PaTOPHBIN OINBIT,
Ha0I01aTh TTPOUCXOJISIIINE
SBIICHUSI, (PUKCUPOBAThH

pe3yJIbTaThI




HaOJIIO/ICHNS, JIENIaTh BBIBOJIBL.
Cobmnronats nmpaBuiia paboThI B
KaOuHeTe, 0OpaIeHus ¢
1abopaTopHbIM 000pyI0OBaHUEM

KoMITOHEHTEI
OpraHu3Ma 4yesoBeKa.

CtpoeHue opranuzma

YeIIOBEKA: KIETKH, TKAHH,
OpraHbl, CHCTEMBI OPTaHOB.
MeTO/IbI U3YUCHHSI JKUBBIX
OpPraHU3MOB: HaOJIIOJICHHE,
M3MEpEHUE, SKCIICPUMEHT.

JlaGopaTopHas pabora 2.

«KeTku 1 TKaHU o1
MHKPOCKOTIOM)

OO000IUTE U
YrI1yOUTh 3HAHUS
YYaIIUXCs O pa3HBIX
BHIAX U THUIIOB
TKaHEH YeJIoBeKa

Ornpeaenarb MOHATUS: «TKaHb,
«(CHHAIICY, «KHEUPOTIIHS».
Ha3pIBaTh TUIBI U BUABI TKAHEH
MO3BOHOYHBIX KUBOTHBIX.
PazimuaTh pa3HbBIC BUIBI M THIIBI
TKaHei. OnMChIBaTh OCOOCHHOCTH
TKaHel pa3HbIx TUNoOB. CoOmroaarh
MpaBuiia OOpaIeHUs C
MUKpockornoM. CpaBHUBATh
WLTIOCTPAINK B YUeOHUKE C
HATYPaIbHBIMH OOBEKTaMH.
BoinonHsaTe HaOMIOIEHUE C
MOMOILbI0 MUKPOCKOTIA,
OTHCHIBAThH PE3YNbTATHI.
Co0nronaTh paBuia paboThl B
KaOuHeTe, oOpalieHus ¢
1a00paTOPHBIM 000PYJOBAaHHEM

Mukpockor nudpoBoi,
MUKpOIpenapaThbl
TKaHEen

Oo1ee cTtpoeHue
ckenera. OceBoit
ckenet CtpoeHue,
COCTaB U COCAMHCHHE
Kkocteil. Jlabo-
paTopHas padora 3.
«CTpoeHne KOCTHOM
TKaHW»
JlaGopaTopHas pa-
6ota 4. «CocraB
KOCTEN»

Onopa u n1Buxkenue. OnopHo-

JABHUIaTClIbHAA CUCTCMaA.

MeTOI[BI HU3YUCHUS KUBBIX
OpPTraHHU3MOB: Ha6J'IIOI[CHI/IC,
M3MEPCHUE, OKCIICPUMCHT.
CKEeNeT TOJIOBH U TyJIOBHUIIIA.

CkeleT KOHEYHOCTEH.

CtpoeHue ckeneTa nosicoB
KOHEYHOCTEH, BEPX-HEU U
HIDKHEN KoHeuHocTel. Ckener
KoHeyHOCTeH. CTpoeHHne
CKEJIeTa M0SICOB KOHEYHOCTEH,

BEpXHEUN 1

M3y4uTh CTpOCHHUE,
COCTaB M THIIBI
COETMHEHUST KOCTEH.
M3y4nTh CTpOCHHE U
0COOEHHOCTH CKeJleTa
TOJIOBBI M TYJIOBHIIIA

HaspiBaTh yacTu ckenera.
OnuceiBaTh QYHKIUHU CKENETA.
OnuceIBaTh CTPOEHUE TPYOUATHIX
KOCTEH U CTPOCHHE CYCTaBa.
PackprbiBaTh 3HaUEHUE
HaJIKOCTHHUIIBI, XPSIIA, CYCTABHOU
CYMKH, Ty04aToro BEIIeCTBa,
KOCTHOMO3TOBOM IOJIOCTH,
PKENTOTO KOCTHOTO MO3Ta.
OOBSACHATH 3HAYEHUE COCTABHBIX
KOMIIOHEHTOB KOCTHOM TKaHH.
BrimonasaTe 1abopaTopHbIe
OTBITHI, UKCHpOBaTh. ONMUCHIBATH

C

PaboTa ¢ MyJsKOM
«CKeJIeT 4eI0oBEKay
JNEKTPOHHBIE TAOIUIIBI
U [JIAKAThI




HIDKHEH KoHeuHocTel. JI.P.
5. «MccnenoBanne CTpOeHUs
[JIEYEBOIO I105Ca»

[IOMOLIbIO WIITFOCTPALUU B
yueOHUKE CTPOCHHUE Yepera.
HasbiBaTh OTIENIBI TO3BOHOYHHKA
1 4aCTH II03BOHKA. PackpsIBaTh
3HAYEHUE YaCTEH IT03BOHKA.
OOBSCHATDH CBSI3b MEKITY
CTpOEHUEM U QYHKLUAMU
[103BOHOYHUKA, TPYJIHOM KIIETKH.
Ha3zpiBaTh 4acTH cBOOOIHBIX
KOHEYHOCTEW U I10SICOB
KOHEYHOCTe. OnUChIBaTh C
[IOMOILBIO WILTIOCTPALIUI B
y4eOHUKE CTPOECHUE CKeJleTa
KOHE4YHOCTeU. PackpriBaTh
[IPUYUHY PA3IMUUsI B CTPOCHUU
10sICa HUKHUX KOHEYHOCTEH y
MYKUMH U KECHIIKH. BBISBIAT
0COOEHHOCTH CTPOEHHUS CKeJleTa
KOHEYHOCTeH B X0ze HabIroAeHus
HaTypaJIbHBIX 00ObEKTOB

MpllieqHast CucTeMa.
Crtpoenue u

(YHKITUHM MBIIIIII.
PaboTa MBIIIIII

Omnopa u neuxenue. OnopHo-
JABUI'aTCJIbHAasA CUCTEMA.
MeTo1bl U3Y4eHUSs )KUBBIX
OpraHuU3MOB: HaOJI0ICHHE,
M3MEepeHue, IKCIIEPUMEHT.
[IpakTuueckas pabora:
«M3ydueHue pacrnonoxeHus
MBIIIII] TOJIOBEI»

PackphITh CBA3b
(YHKIIUU U CTPOEHUS,
a TaKKe pa3nuuui
MEX1Y TJIaJKUMU U
CKEJIETHBIMU
MBIILIIAMHU Y€JIOBEKa.

PackpbiBaTh cBsI3b QYHKIIUU U
CTPOEHHUsI HAa IPUMEPE PA3ITUIHN
MEXKy TJIAJIKUMH U CKEJIETHBIMU
MBIIIIAMH, MUMHYECKUMH 1
PKEBATEIIbHBIMU MBILIIIAMMU.
OmnuCEIBaThH ¢ ITIOMOIIBIO
WJLTIOCTpAIiil B ydeOHUKE
CTPOEHUE CKEJIETHON MBIIIIIBI.

Muxkpockorn 1uppoBoH,
MUKPOTIpENapaThl
MBIIIICYHOM TKAHH.
DNEKTPOHHBIE TAOJIUIIBI.
[{udposast maboparopust
o uzmonoruu (JaT4uK
CUIIOMEp)

CrtpoeHue cepaedHo-
COCYIHMCTOMN CUCTEMBI

TpaHcnopT BewecTs.
BHyTpeHHss cpena opraHusma,
3HA4YCHUE €€ ITOCTOSHCTBA.
KpoBeHocHas n
mUMQaTudecKas CUCTEMBI.

Kposb. JIlumpa. Meroasl

M3yunTh
BHYTPEHHIOIO CpENyY
OpraHu3Ma 4yejoBeKa,
e€ CTpOoeHue, COCTaB U

b yHKIHH.

OnpenensiTh MOHATHS:
«romMeocTasy, «hopMeHHBIC
PIIEMEHTHI KPOBUY, «ILIa3May,
«@HTHUTEH)», «QaHTHTEIIO.
OOBSICHATDH CBSI3b MEX]Ly TKAHEBOU

PKUJIKOCTBI0, TUM(DOH

Muxkpockon MUKpOCKOIT
L poBoi,
MUKpOIIpEnapaThl




M3YUEHHS JKUBBIX OPraHU3MOB:
Ha0II0/IeHNE, H3MEPEHUE,
bKcrepuMeHT. JlaboparopHast
pabota 6. «CpaBHEHUE KPOBH
YeJI0BEKa C KPOBBIO JIATYIIIKHY

U IIJIa3MOM KPOBU B OpraHu3Me.
OnuceiBaTh GyHKINUU KPOBH.
HaspiBaTh (QyHKITUU 3PUTPOITUTOB,
TPOMOOIIUTOB, JIEHKOIIMTOB.
OmnuchIBaTh BKJIAJ PYCCKOM HAyKH
B Pa3BUTUE MEIULIUHBI.
OnuchIBaTh ¢ TOMOIIBIO
WLTIOCTpAlMii B yueOHUKE
[MPOLIECC CBEPTHIBAHUS KPOBH U
(arouuTo3. BeimonHATh
nmabopaTopHbIe HAOJIIOICHHUS C
MOMOIIIBI0 MUKPOCKOIIA,
(uKCUPOBATH PE3yIbTATHI
HaAOJI0/ICHUH, /1e1aTh BHIBO/IBI.
Cobmnronats mpaBuiia paboTHI B
KaOWHeTe, 0OpaIIeHus ¢
1a00paTOpHBIM 000PYJOBAaHHEM

JIBYOKEHHE KPOBH 10
cocyJiam.

TpancnopT BenecTs.
KpoBeHocHas 1 mumda-
TUYecKas cucteMbl. KpoBsiHoe
naBlieHHe U MyJbc. MeTo bl
M3ydeHUS JKUBBIX OPTaHU3MOB:
Ha0It0IeHNe, U3MEPEHNE,
bKkcriepuMeHT. [IpakTuaeckas
pabota 2. «Onpenenenune YCC,
CKOPOCTH KPOBOTOKa», 3.
«MccnenoBanue pe-
(JIEKTOPHOTO MPUTOKA KPOBH K
MBIIIIIAM, BKJIFOUMBIIAMCS B
paboty»

Jl/p 7. «Onpenenenue
MUHYTHOT'O 00bEMa
KpOBOOOpAIeH!s KOCBEHHBIM

METOJIOM B

V3y4uTh NPUUUHBI
TIBIKEHUS] KPOBH 110
COCY/IaM.

OmnuchIBaTh € MOMOLIBIO
MIUTIOCTpaluil B yueOHUKe
CTPOEHHE CEPALIA U IPOLECC
CEepACYHBIX COKPAIICHUN.
CpaBHUBATH BUBI KPOBEHOCHBIX
CO-CYZIOB MEX]1y COOO0il.
OnuceIBaTh CTPOEHHUE KPYTOB
KpoBooOpareHus. [lonumars
pa3nu4Ke B UCMOJIB30BAHUU
[pUJIaraTeJIbHOrO «apTepHraib-
HBII» TPUMEHUTENBHO K BUIY
KpOBH U K cOCyJlaM

[{udposas naboparopus
1o pusnonsoruu (JaTuuK

4yCC)




[1OKOE U 1ociie pU3NUecKon
Harpy3km» M3mepenue
ApTEPUAILHOTO 1aBJICHUS.
OmnpexneneHne CUCTOIUYECKOTO
1 MUHYTHOTO 00b€MOB KPOBHU
[pac4eTHBIM METOJOM

Perymnsuus
KPOBOOOpAIICHHS
[Ipenynpexnenue
3a00JIeBaHUI cepa
1 COCY/IOB.

KpoBeHocHas 1 mumda-
TUYECKast CUCTEMBI. Bpen
TabakokypeHus. MeToabl
M3Y4EHUS] JKUBBIX OPraHU3MOB:
HaOJII0IeHNE, U3MEPEHHE,
bkcriepuMeHT [IpakTudeckas
pabota 4. «Jloka3arenbCcTBO
Bpe/1a TAOAKOKYPEHUS»

M3yuuth paboTy
cepana ot ¢pusznye-
CKUX Harpy3oK u
BIIMSIHHSI HETaTHBHBIX
(aKTOPOB OKPYKak0-
[EH CpeIbl

PackpbIBaTh MOHATHS:
(TPEHUPOBOYHBIN 3P PeKTy,
«(yHKIIMOHANBbHAS TPO0aY,
«IABSIIIAsT TIOBS3KAY, <OKTYT)»
OOBACHATH BaXXHOCTb
CHCTEMaTHYECKNX (PU3NIECKUX
HaArpy30K ISl HOPMaJIbHOTO
COCTOSIHUS cepata. Paznuyars
MPU3HAKU PA3IUYHBIX BHJIOB
KPOBOTCYECHHNI. AHAIIM3UPOBATH U
0000111aTh HHPOPMAIIHIO O
MOBPEXKICHHUSIX OPTaHOB
KPOBEHOCHOM CUCTEMBI U ITPUEMAX
OKa3aHMs MEPBOl TOMOIIIHN B X0/1€
POIOJIKEHUS PaOOThI Hal
TOTOBBIM IpoekToM «Kypchl
MepBO MOMOIIH /TSt
[IIKOJTbHAKOBY

[{udposas nabopaTopus
no usuonoruu
(apTepuaabHOTO
TaBJICHUS )

O0001menne
Bnusinue ¢puznye-
CKUX yIpa)KHEHUH Ha
CepAEYHO-COCY-
TUCTYIO CUCTEMY

YKpeIUIeHHE 310POBbSI.
Bnusinue puznyeckux
yIpaKHEHUH Ha OpraHbl U
CHUCTEMBbI OpraHoB. MeTo b1
M3Y4EHHUS] JKUBBIX OPraHU3MOB:
Ha0Jt0/IeHne, U3MEpPEHNE,
bkcrpuMeHT. [IpakTrueckas
pabora 5. «OyHKIIMOHATBHAS
cepAeYHO-cocyaucTas mpobday

Bocnutanue 6epex-
HOI'O OTHOIICHUS K
CBOEMY 3/I0POBBIO,
MIPHUBUTHUEC MHTEPECA K
M3YUCHUIO TpeIMeTa

PaznuuaTh NpU3HAKU Pa3IUYHBIX
BHJI0B KpOBOTeYeHUI. ONUCHIBaTh
C MOMOIIIbIO UIUTIOCTPALIUii B
yueOHUKE MEpbI OKa3aHUs MepBOil
MOMOIIM B 3aBUCUMOCTH OT BUIA
KpOBOTEUEHHSI. BBITIOHATE OIBIT
— OpaTh (PyHKIIMOHAIBHYIO
poOy; GUKCUPOBATH PE3YyIbTATHI;
[IPOBOJIUTH BHIYMCIICHUS U JIeNaTh

OIICHKY

[{udposas naboparopus
0 GU3NOJIOTHH (IaTYUK
UCC u apTepualbHOTO
aBIICHUS




COCTOSIHUSI Cep/Ilia 10 pe3yJibTaTaM
ombiTa. COOMIOAATH MTpaBUIIa
paboThl B KabuHETEe, 0OpaIeHus ¢
1abopaTopHbIM 000pPyIOBaHHUEM.
AHaITM3UPOBATh U 0000IIATh
WHGOPMAIIHIO O MTOBPEKICHUIX
OpPraHoOB KPOBEHOCHON CHCTEMBI U
MpuéMax OKa3aHWs IEPBOU
MIOMOIIU B XOJI€ MPOIOTDKEHUS
paboTHI HaJ] TOTOBBIM MPOEKTOM
«Kypchl niepBoii moMomy Juist
MIKOJILHUKOB)

9  |Crpoenue u Jlbixanue. JlprxaresnbHas M3yuuTh  CTpOEHHE [{udposas naboparopus
(GyHKIMK OpraHoB  [cucTeMa. |'a3000MeH B JIETKUX |IETKUX H MEXaHH3M OnuceIBaTh CTPOCHUE JIETKUX 110 PKOJIOTHH (IaTYHK
NIbIXaHUS 1 TKaHsIX. MeTo/pl u3ydeHus [ra3ooOMeHa. yenoBeka. OOBACHATD OKHUCH YTIIepoaa,

YKHBBIX OPTaHU3MOB: PEUMYIIECTBA aJIbBEOJSIPHOTO  [KUCIIOPOJIA, BIAKHOCTH)

Ha0JII0IeHNE, U3MEPEHHE, CTPOCHHUS JIETKUX 110 CPABHEHUIO

DKCIiepu-MeHT. JlabopaTopHas CO CTPOEHUEM JIETKUX Y

pabota 8. «CocTtas [IpEACTABUTENEHN IPYTUX KIACCOB

BIIBIXa€MOTO U BBIJIBIXa€MOTO MO3BOHOYHBIX KUBOTHBIX.

BO3/1yXa» PackpbIBaTh poJib TeMOIIOONHA B
razooOMeHe. BbImonHATh
1abopaTOPHBIN OMBIT, ACNaTh
BBIBOJI 10 Pe3yJIbTaTaM OIBITA.
Co0OnronaTh paBuia paboThl B
KaOuHeTe, 0OpaIeHus ¢
1a0b0paTOpHBIM 000PYJOBAaHHEM

10 |derxatenvHble ABU- |[[pixaHue. JpIxaTeapHast CchopmupoBath 3Ha-
keHus1 bonesHn cucrema. Bpen Tabako- HHAS O MEXaHUu3Me OnuceiBaTh GQyHKIUU AUadparMol.

OpPraHoB JbIXaHUsA  |[KypeHHs. MeToJbl U3yueHHUs]  |IbIXaTeIbHBIX HasbiBathk opransl, yuactByromue [[ludposas madbopatopus

PKHBBIX OPraHU3MOB!:
HaO0II0IeHNe, U3MEPEHUE,
bkcriepuMenT. JlabopaTopHas
pabota 9. «JIpIxarenbHble
TIBIKCHUS

NIBUJKEHHUW, Pa3BUBaTh
[TOHATHE
«ra3000MeH».

B ITpoLIecCe IbIXaHUs. BhIMOIHATD
1a00paTOPHBIH ONBIT HA TOTOBOM
(MM M3rOTOBJIEHHOM caMo-
CTOSITENIbHO) MOJEIH, HAa0II01aTh

MTPOMCXOSTIINE

0 GU3NOJIOTHH (IaTYUK
JACTOTHI JIbIXAHUS)
[udposast maboparopwust
10 PKOJIOTHH (AaTYUK

OKHCH YTJIEPOJIa)




10.  «M3mepenue oobema
rPYAHOU KJIIETKH y YEJIOBEKa
[IPU JIbIXaHU

11.  «Kak npoBeputb
caTypaluio B IOMAIIHUX
yCIoBUAX» Perynsauus
nbixaHus. ['uruena opranos
neIxanus. 3a00JIeBaHNs
OpPraHoOB JbIXaHUS U UX
npeaynpexacuue. 1u-
(dhekmonHbIe 3a001€BaHUS U
Mepbl uX npodunaktuku. Bpen
Tabakokypenus. [Ipaktuueckas
pabota 6. «OnpenencHue
3aMbUICHHOCTH BO3/1yXa»

SIBICHHSI U OTIMCBIBATh MPOLIECCHI
BI0Xa U BbIjoxa. CoOmronath
npaBuia paboThl B KaOMHETE,
oOparieHus ¢ 1abopaTopHbIM
obOopymoBanueM. PackpriBath
MOHSITHE GKU3HEHHAst EMKOCTh
NErkux». OOBICHITH CYTh
OIACHOCTH 3a00JIEBaHUS TPUIIIIOM,
TyOEepKyIE30M JIETKUX, pAKOM
nérkux. Ha3piBaTh (hakToOpHI,
CIIOCOOCTBYIOIIHE 3apasKEHUIO
TyOepkynézom nérkux. Ha3piBath
MepBbI, CHIKAIOIINE BEPOSITHOCTD
3apakeHHs OOJIC3HIMH,
nepe1aBaeMbIMU Y€pe3 BO3IYX.
PackpbIBaTh cr1ocod
MCTIOJIh30BaHUs urrooporpadun
U1l AMarHOCTUKH MAaTOT€HHBIX
n3MeHeHUH B NErKuX. OOBACHITH
Ba)XKHOCTb TMTHEHbI IOMELICHUN 1
NIBIXaTeTbHON THMHACTHKH IS
310pOBbsl yenoseka. [IpoBouTh
OTIBIT, (PUKCUPOBATH PE3YIIHTATHI U
nienaTh BBIBOJ 110 pe3yJibTaTaM
onbiTa. CoOMIOaTh IPaBUIIA
paboThl B kKaOuHeTe, 0OpalleHus ¢
1a00paTOPHBIM 000PYJOBaHHEM

nmabopaTopus 1Mo
dbusnonornu (AaTINK
YAaCTOTHI IbIXAHHU)
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OOMEH BEIIECTB.
[lutanue.
[Inmesapenue

[Tutanue. [InmeBapenue.
[InieBapuTenpHas cucrema.
MeTOJIBI HU3YUCHUS KUBBIX
OpPraHU3MOB: HaOIIOICHNUE,
M3MEpPEHHE, SKCIIEPUMEHT.

[IpakTuyeckas pabora 7.

V3y4unTh 3HaUe€HUE U
CTpOEHHE Pa3INUHbIX
OpraHoB
MUIIeBapEHUs.

Onpenenars NOHATHE
«ruieBapenne». OnuceIBaTh ¢
MOMOIIBIO WJUTFOCTPALIM B
yuyeOHUKE CTPOEHUE MH-
[EBAPUTEIHHON CUCTEMBI.

Ha3zpiBaTh yHKIMK PA3TUYHBIX

DNEKTPOHHBIE TAOIUIIBI
1 rutakatel. Ludposas
nmabopaTopus 1o
prostoruu (aatyuk pH)




«OnpeneneHue MecTo-
MOJI0KEHUS CIIFOHHBIX JKEIE3)

opraHoB nuuieBapeHus. HaspiBatsb
MecTa BIaJleHUs
[THAILEBAPUTEIIBHBIX KENE3 B
[UILEBAPUTEIIbHBIA TPAKT.
BbINOJHATE ONBIT, CPAaBHUBAThH
pe3yabTaThl HAOIIOJEHUS C
ONMCAHHUEM B yUEOHHKE

12 [[TumeBapeHue B [Tutanue. [TumeBapenue. PackpbiBaTh pyHKINU PackpbiBaTh QYHKIIUU CITIOHBI. [{udposas nabopatopus
poTOBOM 1onocTH.  |[IMieBapuTeNbHAs CUCTEMA.  |CIIFOHBI U OrnuchIBaTh CTPOCHHE 110 SKOJIOTUH (IaTUuK
JI/p 8 «Pacmiernnienue MeTobI U3Y4EeHHUSI )KUBBIX KEITYIOYHOTO COKa pKellylouHOM creHku. HasbiBate  pH))
BEIICCTB B POTOBOW [OPraHU3MOB: HA0JIIO/ICHHE, IS TIpo1iecca AKTHBHBIC BEIIECTBA,
[TOJIOCTH M3MepeHUe, SKCIIEPUMEHT. MUIIeBapeHUs neiicTByrolMe Ha MULIEBOM KOMOK
JlaGoparopHas padora 12. B JKEJyJIKe, U UX (PyHKLIHUU.
3y4yeHne KUCIOTHO- BoinonHsAT 1a00opaTopHbIE
[1IeJI0YHOTO OanaHca MUIIeBBIX OTIBITHI, HAOIIOAATh
mpoaykToBy» 13. «JlelicTBue MPOUCXOISIINE SIBICHUS U JIeTaTh
(epMEHTOB CITIOHBI Ha BBIBOJI 10 Pe3yJIbTaTaM
Kkpaxmany, 14. «JlelictBue HaOroneHuii. CoOrronars
(hepMEHTOB KEITYJOUHOTO COKa rpaBuiia paboOThl B KAOWHETE,
Ha OeJKH oOpareHus ¢ 1ab0paTOPHBIM
000pyI0BaHEM
13 |OOmeH BemiecTB 1 |PaniMoOHaIbHOE TMUTAHUE. Y cTaHOBUTH [{udposas naboparopus

SHEPIUU .
ButaMuHbI

HOpMI)I H PCKUM IMUTAHUA.
MeTOoIbI U3Y4YEeHHSI JKUBBIX
OpraHU3MOB: HaOJIOICHHE,
n3mepenue. [Ipakruueckast
pabora 8. «Onpenenenne
TPEHUPOBAHHOCTH OpraHHU3Ma
Mo pyHKIMOHAIBHOH Mpo0ex»

3aBUCHMOCTD MEXKTY
THIIOM JI€ATEIbHOCTH
YeIIOBEeKa U HOpMaMH
MUTaHUS, Yepe3
OCHOBHBIE TTOHSATHS:
«OCHOBHOI 0OMEHY,
«OOIIHIT OOMEHY.

OnpenensTh MOHITUS KOCHOBHOMN
00MeH», «OOILIHI OOMEHY.
CpaBHHMBATh OPTaHU3M B3POCIIOTO
1 peOEHKA 1O MOKa3aTessIM
OCHOBHOTO 0OMeHa. OOBSIICHSITH
3aBHCHMOCTDH MEXTy TUIIOM
NesITeJIbHOCTH YeJIOBEKa U HOP-
Mamu uTaHus. [IpoBOIUTH
OLICHUBAHKUE TPEHUPOBAHHOCTHU
OpraHu3Ma ¢ MOMOIIIBI0
(yHKIIMOHATILHOM MPOOHI,
(UKCHPOBATh PE3yIbTATHI U
NenaTh BBIBOJI, CPABHUBAS

OKCIICPUMCHTAJIbHBIC TaHHBIC C

o (pusnonaoruu (JaTuuK
vacTtoThl apixanus, YCC,
aApTepUaTbLHOTO
TTaBJICHUS )




OTAJIOHHBIMHU
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Poiis K0XH B
TEPMOPETYJISILIUU

PoJIb KOXKH B TEPMOPETYJISIIHH.
3akanuBanue. OkazaHue
[IEPBOI IOMOIIH MTPH
TETUIOBOM H COJIHEYHOM
yrapax

JL.P 15. «Onpenenenue KoxHO-
COCYIUCTOH peakiuu (MeTo/
nepmorpagpuzMa)»

PackpbIBaTh poJb
KOXH B
TEPMOpPETYJIALUY.
OnuceiBaTh NPUEMBI
[IepBOIl MOMOIIM IIpU
TEIIOBOM U
COJIHEYHOM YyAape.

KnaccudunupoBats NpUYHHbI
3abosieBanuii Koxu. HazpiBaTh
MpU3HAKU 05K0Ta, 0OMOPOKEHUS
KOoXxH. OnKchIBaTh MEPHI,
[IPUMEHSIEMBIE TIPH 0XKOTax,
o0OMopokeHusx. OMHUCHIBATh
CUMIITOMBI CTPUTYILErO JIUIIas,
yecoTku. HasbiBaTbe Mephl

PO HITAKTUKA HHPEKITMOHHBIX
KOKHBIX 3a00JICBaHHIA.
Ornpenenarb NOHATHE
«repMoperysius». OnuchBaTh
CBOMCTBA KOXH, ITO3BOJIAIOIINE €U
BBITIOTHATH (PYHKIIMIO OpraHa
TepMoperyJsiuuu. PackpsiBath
3HAYEHUE 3aKAIMBaHUS IS
opranu3zma. OnuchIBaTh BUAbI
3aKAUTMBAIOIINX IPOLEIYD.
HaspiBaTh IpH3HAKH TETJIOBOTO
yaapa, COJIHEYHOIO yJiapa.
OnuceiBaTh NPUEMBI IEPBOI
[MOMOIIY [PY TETUIOBOM yAape,
COJIHEYHOM yJiape.
AHanu3upoBaTh U 0000111aTh
WH(GOPMAIIUIO O HAPYIIEHUSX
TEPMOPETYJISAINH, TTOBPEKACHUIX
KOKHM M IPUEMAX OKa3aHUsI IEPBOM
[MOMOIIY B XOJI€ 3aBEPIICHUS
paboTel Hag mpoekToM «Kypch
[EepBOM MOMOIIH JIJIs
[TKOJIbHUKOBY

[{udposas nabopaTopus
M0 (pU3UOTIOTUYU TATINK
TEMIIepaTypbl U
BJIQYKHOCTH )
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ABTOHOMHBIN OTHET
HEPBHOM CUCTEMBI.

HeiiporymopanbHa

HeliporymopaibHas peryisanus
[TPOLIECCOB
PKU3HEIEATEIIBHOCTU Op-

raHHU3Ma.

M3yunTh cTpoEHUE U
3HAYEHUE
AQBTOHOMHOW HEPBHOM

CHCTCMBI.

Ha3zpiBaTh 0c0O€HHOCTH paboThHI
ABTOHOMHOT'O OTJIeJla HEPBHOU
cucTeMbl. Paznuyars ¢ momMouibo

HIIIOCTpallii B

[udposast maboparopwust
Mo (pU3UONIOTUYU TATUNK
ApTEpUATBHOTO




Sl pETYJISIIUA.
CoMaTHYCCKUH U
BEreTaTHBHBIN
OTJI€JIbl HEPBHOU
CHCTEMBI

JlaGopaTopHas padora 16.
«O11eHKa BereTaTuBHOM
PEaKTUBHOCTH aBTOHOMHOMN
HEPBHOM CUCTEMBI

yueOHUKE CUMIIATHYECKUN U Tapa-
CUMIIATUYECKUN MTOIOTAEIbI
AQBTOHOMHOT'O OTJIeJa HEPBHOU
CHCTEMBI IO 0COOEHHOCTSIM
cTpoeHus. Paznuuars
[MapacUMIIaTUYECKUN U
CUMIIaTUYECKUI NOJOTAEIBI 110
0COOCHHOCTSIM BIJIMSIHHSI HA
BHYTpeHHUE opranbl. OObSICHITH
Ha MpUMEpE peaKuy Ha CTpece
COTJIACOBAaHHOCTDH PabOTHI Keme3
BHYTPEHHEHN CEKPELMHU U OTIEII0B
HEPBHOU CUCTEMBI, pa3aInyue
MEX1y HEPBHOM U TYMOPAJILHON
perynsuuei mo odemy
XapakTepy BO3IECUCTBUS Ha
OpraHu3M. BeINOJIHATE OMBIT,
Ha0II01aTh TTPOUCXOJISIINE
MIPOLIECCHI U CPAaBHUBATH
[10JIy4E€HHBIE PE3YJIbTAThI OMbITA C
0’KU/1aeMbIMH (OIIMCAaHHBIMU B

TEeKCTE y4EOHHKA)

maBIeHUA(ITYJIbCA)




3. TemaTnuyeckoe MJIAHMPOBaHKME 00PA30BATEILHOM IPOrPaMMbI
€CTeCTBEHHOHAYYHOM HANIPABJEHHOCTH 10 OMoJIorum B 9 Kiacce
C HCNOJIb30BaHHEM 000pyI0BaHus HeHTpa « Touka pocra»

«OBIIUE 3AKOHOMEPHOCTH KU3HW»

Yactp 1. O6mme 3aKOHOMEPHOCTH KU3HHU

Yactp 2. 3aKkOHOMEPHOCTH ’KM3HU HA KJIIETOYHOM YPOBHE
Yactp 3. 3aKOHOMEPHOCTH KU3HH Ha OPraHU3MEHHOM ypOBHE
Yactb 4. OCHOBBI TEHETUKH

Yacte 5.OCHOBEI CEJIEKIIUU

Yacts 6. 3aKkOHOMEPHOCTH TPOUCXOKICHUS M PA3BUTHS KU3HU HA 3emIle
Yacts 7.1IponcxoxieHne KU3Hu
Yactp 8.3aKOHOMEPHOCTU B3aMMOOTHOIIEHUH OPraHU3MOB U CPEJIbI

MTPUHAICKHOCTD K
HyKapuoTaM, HATHMYUE Kile-
TOYHOHN CTCHKH, IIJIACTH] 1
KPYITHBIX BaKyOJICH.

CriocoObI pa3MHOXKEHUS
pPacTEeHUN: II0JI0BOE U
6ecrionoe. OcobeHHOCTH
[OJIOBOTO Pa3MHOXKEHHUS. THIIBI
0ECTIoI0TO Pa3MHOKECHHUS:

BCTCTATUBHOC,

IIPHU3HAKNU CTPOCHUA U
IPOLECCOB KU3HCIC-
ATCIBHOCTHU
KNBOTHBIX

CpaBHUBaTh 3HAYEHHUE MOJOBOTO U
0eCIT0J10r0 CIIoco00B
Pa3MHOKEHHS PaCTEHUM, 1eTaTh
BBIBOJIbI HA OCHOBE CPABHEHUS.
OOBACHATD POJIb PA3TUYHBIX
pacTEeHUI B )KU3HU YEIIOBEKA.
[IpuBOIUTE IPUMEPHI
HMCII0Ib30BaHUS YEIIOBEKOM
Pa3HBIX CIIOCOOOB Pa3MHOXKECHHS
aCTEHHUH B XO35MCTBE U B

Tema Copepxanue LleneBas yctanoBka |Komnu |OcHOBHBIE BUJIBI AesiTennbHOCTH  [Mcnosib30BaHue

Ne i/ ypoKa €CTBO  |00ydYaroIuXxcs Ha ypoKe/BHEY- 00opynoBaHus

I 4acoB  [pOYHOM 3aHSTUU

3aKOHOMEPHOCTH KU3HU Ha KIIETOYHOM YPOBHE

1 PazmHOXeHUE U ['71aBHBIE CBOICTBA pacTeHMid: |YTIIyOUTh U 2 [{udpoBoii MUKpPOCKOTT U
pa3BUTHE aBTOTPO(HOCTH, 0000111aTh Briaensts 1 000011aTh TOTOBBIE MU-
OpPraHHU3MOB. HECITOCOOHOCTh K aKTUBHOMY  |CYLLIECTBEHHBIE CYIIECTBEHHBIC TTPU3HAKU KpoInpenaparsl,
PacturenbHbIit MepeBIKEHUIO, pa3MeIlleHUEe [[IPU3HAKKA PACTEHUN U pacTeHH U PaCTUTEIBHOM KIIETKH. TadopaTopHOE 000-
OpraHu3M OCHOBHBIX 4aCT€H — KOPHSI U [PACTUTEIILHON XapakTepru30BaTh OCOOEHHOCTH  [pYAOBaHUE AJIs IIPUTO-
DKuBoTHBIN opra- mobera — B JIBYX pa3HbIX KJICTKH. MPOIIECCOB KUZHEEATEIILHOCTH  [TOBJICHHS BPEMEHHBIX
HU3M U €r0 cpenax. OcoObeHHOCTH Briaenuts 1 0600- pacTEeHUM: MUTAHUSI, TbIXaHUS, MUKpOITpENapaToB
0COOEHHOCTH. PACTUTENBHOM KIIETKU: [TUTH CYIIECTBCHHBIC (hoTOCHHTE3a, pAa3MHOKCHHUSI. BiiaxxHbie ipemapatbl

PKUBOTHBIX Pa3JIMYHBIX
THUIIOB




CriopamH, JIeJICHUEM KIIeTKU
Ha/1Boe OcoOEHHOCTH
PKUBOTHBIX OPraHU3MOB:
MIPUHAITIC)KHOCTD K
HyKapuoTam,
reTepoTpOPHOCTD,
CIIOCOOHOCTH K aKTUBHOMY
MepeBIKEHHIO, 3a00Ta O
[MOTOMCTBE, ITOCTPONKA KIIIHLI]
(rués3n, Hop). Henenue
PKUBOTHBIX IO CIIOCO0aM
TOOBIBAHUS ITHIIIH:
PACTUTETIbHOSIIHBIE, XUIIHBIE,
Mapa3suTHICCKUE, TaTABIIIKH,
BCesITHBIC

npupoae Beiaensats u 06001marh
CYIICCTBCHHBIC TIPU3HAKU
CTPOCHHMS | MPOIIECCOB
PKA3HEIEATENNLHOCTH KUBOTHBIX.
HaOirogaTh 1 OIKCHIBAThH
[TOBEICHUE YKUBOTHBIX.
Ha3biBaTh KOHKPETHBIC IIPUMEPHI
Pa3IUYHBIX JTUKUX )KAUBOTHBIX H
HanOoJee pacpoCTpaHEHHBIX
TOMAIIHHUX KUBOTHBIX. OOBICHATE
POJIb pa3IMYHBIX KUBOTHBIX B
PKA3HU YeIoBeKa.
XapakTepu30BaTh CIIOCOOBI
UTaHKS, pacCceIcHUs,
NepeKUBaHUS HEOIArOMPUATHBIX
YCIIOBHUU U TIOCTPOUKH YKHJITHIIL
PKUBOTHBIMU

DKOJIOTHYECKHE
(baKkTOpbI U UX
nericTBUE Ha
OpraHu3M.

Cpepl )KM3HH OPraHu3MOB Ha
3emiie: BOJIHAs, IOUYBCHHAS,
OopraHu3MeHHasi. Y CJIOBHS
PKU3HU OPTAaHU3MOB B Pa3HBIX
cpenax.

JKOJOTHYeCKHe (PaKTOpHI:
A0MOTHYECKUE, ONOTHUCCKHE U
QHTPOTIOTEHHBIC HA3EMHO-
BO3TyIITHAS,

JlaTh XapaKTepUCTUKY
OCHOBHBIM Cpeiam
YKU3HU

BoiaensaTe U XapakTepu30BaTh
CYILIECTBEHHBIC IPU3HAKHU CPEJT
KU3HU Ha 3emie. Ha3piBath
XapaKkTepHbIC MPU3HAKU
OpraHU3MOB — OOHTATENeH ITHUX
cpen Ku3HHU. XapaKTepHu30BaTh
YepThI IPUCTIOCOOTIEHHOCTH
OpPTraHU3MOB K Cpej/ie UX OOUTaHHUS.
Pacrnio3HaBath U XapakTepu30BaTh
PKOJIOTHYECKHE (PAKTOPHI CPEIIbI

Ludposas maboparopus
MO DKOJIOTHH (JTaTIYUK
MYTHOCTH, BIQ)KHOCTH,
pH, yranexucioro raza u
KHCJIOPOJA)

BiusiHue npupoIHbIX
(bakTOpoB Ha
OpPraHMU3M Y€JIOBEKa.

O06o01IeHNe paHee H3YYEeHHOTO
Marepuana. OTHOLIEHUE
YeJIOBeKa K MPUPOJIC B
MCTOPUH YETIOBEYECTBA.
[IpoGiembr Ouochepsr:
HCTOLLEHUE IIPUPOIHBIX
[pecypcoB, 3arpsisHeHHE,

COKpaIieHre OMOJIOTHIECKOTO

BEISIBUTH OCHOBHBIE
HKOJIOTUIECKUE
poGieMbl Ouochepsl.
[IpoBecTH OLIEHKY
KayecTBa OKpYKaro-
el CpeIbl.

BI)I)IG.]'I?ITB H XapaKTCPHU30BaATh
MPUYUHBI YKOJIOTHIECKHIX
rpobiseM B Onocdepe.
[IporHo3upoBaTh MOCIEACTBUS
HMCTOIIEHNS IPUPOIHBIX PECYPCOB
1 COKpAIEeHUS] OMOIOTHYECKOTO
pazHooOpazus .O0Ccyx aaTh Ha
KOHKPETHBIX IIPUMEpax
DKOJIOTHYECKUE

[{udposas naboparopus
10 3KOJIOTHH (JaTYUK
BJIQYKHOCTH, yTJIe-
KHCJIOTO Ta3a ’
KHCIIOPOJ1a)




paszHooOpasusi. Pemenue
IKOJIOTUYECKUX MPOOIIEM
O6uocdepsl: palmoHaIbHOE
UCIIOJIb30BAHUE PECYPCOB,
oXpaHa IpHUpobl, Bce-o011iee
IKOJIOTHYECKOE 00pa3oBaHue
HACEIICHMS.

JlaGopaTopHas pabora
«O11eHKa KauecTBa
OKpYIKaroIIen cpeb»

poOJIEMBI CBOETO PETHOHA U
O6uocdepsl B IIETOM.
AprymeHTHpoBaTh
HEOOXOIMMOCTD 3aIUTHI
OKpY>Karollen Cpeibl,
COOIOICHUSI TPABUJI OTHOLICHHUS
K )KMBOW U HE)KUBOM IIPUPOJIE.
BbIsSBISATH U OLIEHUBATh CTEIIEHB
3arpsI3HEHUS IOMEILICHU M.
OUKCUPOBATH PE3YIHTATHI
HaOJIIOZICHUH U I€TIaTh BHIBOJIBI.
CobmroiaTes mpaBuiia padoThI B
KaOuHeTre, 0OpaleHus ¢
1a00paTOPHBIM 000PYIOBaHHEM






