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BBeaeHue

Ha 6a3e nentpa «Touka pocta» obecrieunBaeTcs peanusaius 00pa3oBaTelbHBIX MPOTPaMM €CTECTBEHHO-HAYYHOU U TEXHOJIOTHUECKOU
HaIpaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUH C TPEOOBAHUAMH 3aKOHOJATEILCTBA B chepe 00pa3oBaHUs U C YIETOM PEKOMEH Al

denepanbHOTO oneparopa yaeoHoro npeamera «buomorusy.

OOpasoBarenbHasi MporpamMma TO3BOJISIET HHTEIPUPOBATHh pPEAM3yeMble 3/I€Ch MOIXOIBI, CTPYKTYPY W COJAEp)KaHHE TPU OpraHW3alud OOYy4eHUS
Oouosornu B 5—9 kiaccax, BRBICTpPOEHHOM Ha 0a3e JIF000ro U3 TOCTYIMHBIX yueOHO-MeToandecKkux koMriekcoB (Y MK).



Hcnons3zoBanne o6opynoBanus neHTpa « Touka pocta» npu peanmsaiuu qaHHou Ol mo3BossieT co31aTh yCIOBHS:
AJI paClIUpCHUA COACPKaHUA KOJIbHOTO 6PIOJIOFI/I‘IGCKOI‘O 06pa3013aH1/1;1; JJIs1 IIOBBIIIICHU A IIO3HaBaTEIbHOU
AKTUBHOCTH 00YYaIOIIMXCS B €CTECTBEHHO-HAay4YHOH 001acTu;

JUIS. pa3BUTHUS JIMYHOCTU pebeHKa B mpoliecce oOyueHUs: OMOJOTHH, ero CIOCOOHOCTEH, (POPMHUPOBAHUS M YIOBJIETBOPEHHS COLMATBHO 3HAYMMBIX
MHTEPECOB M TMOTPEeOHOCTEW; A paboThl ¢ OJApPEHHBIMU IIKOJBHUKAMH, OPTaHU3AlMM MX Pa3BUTHS B Pa3IMYHBIX 001acTAX 00pa3oBaTENbHOMH,

TBOPUYECKOU AEATETBHOCTH.

[Tpumensis unudposbie 1adopaTopun Ha ypokax OMOJOTHM, YYallhecs CMOTYT BBIIOJIHUTH MHOKECTBO JIA0OPATOPHBIX pabOT M 3KCIEPHUMEHTOB MO
MPOrpaMMe OCHOBHOM IIKOJIBI.

buonorus pacrenuii:

Jbixanue nuctheB. [[pixanue xopHel. Iloryomenne Boabl kopHsAMU pacteHuid. KopHeBoe naenenue. Mcnapenue BoAbl pacTeHUsIMH. DOTOCHHTES.
Jlpixanue ceMsH. Y CJIOBUS TPOPACTaHUs CeMsH. T erToIFoOMBbIE U XOJIOJOCTONKHIE PACTEHUS.

3000THUs:

W3ydyeHne ONHOKIETOYHBIX >KUBOTHBIX. V3yueHue BHEIIHEro CTPOEHHS J0XKIEBOrO 4epBs, HAOJIOJIEHUE 3a €ro MepeiABMKEHHEM U PEaKIUsIMHU Ha
BHEUIHHE pa3apakeHus. M3yueHue cTpoeHrs MOJITIOCKOB IO BJIaXXHBIM MpenapaTtaM. M3ydenre MHOrooOpa3usi WIEHUCTOHOTUX MO KOJJIEKLIUSM.

W3yuenune cTpoeHus: ppld Mo BIaXHBIM Ipenaparam. M3yuenue crpoenust ntuil. M3yyeHne cTpoeHUs MIIEKOMUTAIOMIUX 110 BIAXKHBIM IpenapaTaM.

BOI[HBIC JKHBOTHBIC. TCHJ'IOKpOBHBIe 1 XOJIOOAHOKPOBHBIC JKUBOTHEIC YetoBek u ero 300pPOBhE:

Nzydenne kpoBooOpamieHus. Peakiuss CCC Ha HO3UPOBAHHYIO HArpy3Ky. 3aBUCHMOCTh MEXKIY Harpy3Kod W ypOBHEM JHEPIreTUYECKOrO OOMEHa.
l'a3000Men B nérkux. Mexanusm néroydoro aeixanus. Peakmust JIC Ha ¢dusmdeckyro Harpysky. JKusHeHHass €MKOCThH JIETKUX. BwimenutenbHas,



JbIXaTeNbHasl U TepMOperyasTopHas ¢yHkuus Koxu. [leiictBue gpepMeHTOB Ha cyOCTpaT Ha mpumepe Karanasbl. [IprcrocobIeHHOCTh OPraHu3MOB K
cpene oouTaHusl.

O061as 6uonorus:

JleiicTBre (hepMEHTOB Ha CyOCTpat Ha mpuMepe karanasbl. Paznoxxenne H202. Bousitaue pH cpenpl Ha akTuBHOCTE hepMeHTOB. DaKTOPHI, BIUSIONINE HA
CKOpOCTH Tporiecca poTocuHTE3A.

I/I3yquHe KJIIETOK U TKaHel paCTeHI/Iﬁ N XHMBOTHBIX Ha TOTOBBIX MHUKPOIPCIAparax U HUX OIMUCAHHUC. BriaBnenne u3MeHUYHMBOCTH Y OpraHHU3MOB.
BrisBiienne nprcrnoco6ieHnid y OpraHu3MOB K cpejie 0OuTaHusl (Ha KOHKPETHBIX MPUMEpax).

Oco0eHHOCTH colep:KaHUusl CTPYKTYPHbIX KOMIIOHEHTOB padoueiil NporpaMMbl o 0M0JI0ruu B 5—9 Kjaccax ¢ HCNOJb30BaAHUEM
o0opynoBanus neHTpa «Touka pocra»

Iliianupyemble pe3yJibTaThl 00y4eHus mo Kypey «buosorus. 5—9 kaacer.
[IpeameTHBIC pE3yIBTATHL:

(bopMHpOBaHKE LIEGHHOCTHOT'O OTHOIICHUS K KUBOU MPUPOJIE, K COOCTBEHHOMY OpraHU3MY; IOHUMAaHHUE POJIH OMOJIOTHH B (POPMHUPOBAHUN COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTUHBI MUPAa;

yYMEHHE NPUMEHSATh CUCTEMY OMOJIOTMYECKUX 3HAHUN: pACKPBIBATh CYIIIHOCTH )KHBOTO, Ha3bIBATh OTJIMYUS dKUBOTO OT HEKUBOTO, IIEPEUHUCIISATH OCHOBHBIE
3aKOHOMEPHOCTH OpraHu3anuu, QyHKIIMOHHUPOBAHUS OO BEKTOB, SIBICHHH, TPOIIECCOB KUBOM MPUPOIbI, IBOIIOIIMOHHOTO Pa3BUTHS OPTaHUYECKOT0 MHpa
B €r'0 €IMHCTBE C HEXHUBOU NMPHUPOJI0ii; cPOPMUPOBAHHOCTH MPECTABICHUN O COBPEMEHHOM TEOPUHU SBOJIIOLIUN U OCHOBHBIX CBHJIETENILCTBAX IBOJIIOLUH;

BIIQJICHHE OCHOBAMHU IMOHSATUIHOTO ammapara U HaydyHOTO S3bIKa OMOJIOTHH: MCIOJIB30BAaHUE W3YUYEHHBIX TEPMHUHOB, MOHATHUN, TEOPUH, 3aKOHOB H
3aKOHOMEPHOCTEH 7151 OOBSICHEHUS HA0JII01aeMbIX OMOJIOTHYECKHX O0BEKTOB, SIBIICHUI U MPOIIECCOB;

IMOHMMAaHUE CIIOCOO0B MMOJIYUYCHUA OMOJIOTHYECKUX 3HaHHﬁ; HaJIMYHC OIIbITa MCIIOJb30BaHUA METOJ0B OMoJIOruu ¢ HCJIBKO U3YYCHUSA KHUBBIX O6’beKTOB,
OMOJIOrMYECKUX SBJICHHUHN U IMPpOLECCOB: Ha6J'IIOI[eHI/Ie, OIMMCAaHUEC, IPOBCACHUE HECITOXKHBIX OMOJIOTHYECKUX OIBITOB U SKCIIEPUMCHTOB, B TOM YHUCJIC C

MCTOJIb30BAHUEM AHAJIOTOBBIX M LHU(POBBIX NPUOOPOB M HHCTPYMEHTOB; YMEHHE XapaKTEpHU30BaThb OCHOBHBIC TPYIIBI OPraHU3MOB B CHCTEME



OpPraHUYecKOro Mupa (B TOM YHCIIEe BUPYCHI, OaKTepUU, paCTeHHUS, TPHOBL, )KUBOTHBIE): CTPOCHHUE, MPOLIECCHI )KU3HEACITEILHOCTH, X IPOUCXOXKACHHUE,

3HAYCHHUE B ITIPUPOJAEC U KU3HU YCIIOBCKA,

yMeHHE OOBSICHATH IOJIOKEHHE YEeIOBEKa B CHCTEME OPraHHMYECKOro MHpa, €ro NMPOUCXOXKIEHHE, CXOACTBA W OTJIMYMS YEJIOBEKa OT YKHUBOTHBIX,
XapaKTepu30BaTh CTPOCHUE U NIPOIIECCHI JKU3HESITEILHOCTH OpPraHN3Ma YeJIOBEKa, €ro MPUCIIOCOOIEHHOCTh K Pa3IMYHBIM 3KOJIOTUYECKHM (haKTopam;
YMEHHE OMUCHIBATH KJIETKU, TKAHU, OPTaHbl, CUCTEMbl OPIaHOB U XapaKTepHU30BaTh Ba)KHEHIIME OMOJOTHYECKHE MPOILIECCH B OPraHW3Max PacTeHUil,

JKHBOTHBIX U YCJIOBCKA,

c(OPMHPOBAHHOCTH MPECTABICHHUA O B3aMMOCBSI31 HACIICAOBAHHS TOTOMCTBOM IIPU3HAKOB OT POJUTEIBCKUX ()OPM C OpTaHU3AIMEH KIICTKH, HATHIAEM
B HEH XpOMOCOM KaK HOCUTENIEH HACIeICTBEHHOW nH(opMarnu, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HAClIeZIOBAHUS TPU3HAKOB;

C(OPMHPOBAHHOCTh TPEACTABICHUNH 00 OCHOBHBIX (haKTOpax OKpYKAlOMIeW Cpelbl, UX POJIM B JKU3HEICSITEIHHOCTH W HBOJIOIMH OpPTaHU3MOB;
MpeACTaBICHUE 00 aHTPOMOTeHHOM (hakTope; cHhOPMUPOBAHHOCTH MPEACTABICHUN 00 AKOCHUCTEMax M 3HAYCHUH OMOopa3zHOooOpasws; O TIIOOATBHBIX

9KOJOTHYCCKHUX np06neMaX, CTOAIIUX IEPEOA YCTTOBEYECTBOM U crocobax ux MpEOa0JICHUSA,

yMEHHE peliath ydeOHbIe 3ajaul OMOJIOTUYECKOTO COJEPKaHuUsl, B TOM YHCJIE BBIABIATH IPUUUHHO-CIICCTBEHHBIE CBS3H, IPOBOAUTH PACUETHI, A€TIaTh
BBIBOJIBl HA OCHOBAaHUM IOJIYUYEHHBIX PE3yJIbTaTOB; YMEHHE CO37aBaTh U MPUMEHSTH CIOBECHBIC M rpaduyeckre MOJENU il OOBSICHEHUS! CTPOCHUS
JKUBBIX CUCTEM, SIBJICHUH U IPOLECCOB KUBON IIPUPOABIL;

MOHMMAaHKE BKJIaJ]a POCCHICKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE OUOJIOTMUECKUX HAYK;

BJIaJICHUE HaBBIKaMHU pabOThI C HHPOpMAIIUEe OMOJIOTUYECKOTO CONEpKaHUs, TPEICTABIEHHON B pa3HoW ¢opMe (B BHJIE TEKCTA, TAOJUYHBIX JTAHHBIX,
cXeM, rpauKoB, TuarpaMm, MojeseH, n300paskeH i), KpUTHYECKOT0 aHaIK3a HH(POPMALIUU U OIICHKH €€ I0CTOBEPHOCTH;

yYMEHHE TUIaHUPOBATh MO/ PYKOBOACTBOM HACTaBHHMKA U MPOBOAUTH y4eOHOE HMCCIIEI0BaHUE WM MPOEKTHYI0 paboTy B 00s1acT OHMOJIOTUH; C YUETOM
HaME4eHHOH 1enu (GopMyIupoBaTh MpooieMy, TMIoTe3y, CTaBUTh 3aau, BEIOUPATh aJleKBaTHbIE METO/IbI AJISl UX pellieHus, GOpMyITUpPOBaTh BHIBOJIBI;

MyOJINYHO MPEACTABIATH OJTYUYESHHBIE PE3YIbTAThl; YMEHUE HHTETPUPOBATH OMOJIOTUYECKHUE 3HAHHS CO 3HAHUSAMH JIPYTUX YUEOHBIX MTPEIMETOB,;



c(OPMHPOBAHHOCTH OCHOB 3KOJOTMUECKOW TPAMOTHOCTH: OCO3HAaHHME HEOOXOTUMOCTH ICHCTBUI MO COXpaHEHHIO OHMOpPa3HOOOpazus M OXpaHe
MIPUPOJHBIX 3KOCUCTEM, COXPAHEHUIO U YKPETIJICHUIO 3/10POBbs UEIOBEKa; YMEHUE BbIOUPATh 1IeJIEBbIE YCTAHOBKU B CBOMX JECUCTBUAX U MOCTYMKAaX MO
OTHOIICHHUIO K JKHBOM MPUPOJIE, CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

YMCHHUC HUCIIOJIB30BATH HpI/IO6peTeHHBIG 3HAHUA U HAaBBIKU IJId 300POBOTO 06pa3a KHN3HU, C6aHaHCI/IpOBaHHOFO IIUTaHUA U (bH3H‘IGCKOI>i AKTHUBHOCTH,
HCIIPUATHUC BPCAHBIX IMPUBBIYCK U 3aBI/ICI/IMOCT€I>'I; YMCHHC HpOTHBOHGﬁCTBOBaTB JOKCHAYYHBIM MAHUITYJSOUSAM B obmactu 300POBbA; OBJIAACHHUC

IIpUEMaMHU OKa3aHUs IIEPBOM IIOMOIIM YEJIOBEKY, BhIPAIIMBAHUS KYJIbTYPHBIX PACTEHUN U yXOJa 3a JOMAIIHUMH )KUBOTHBIMU;

DopMBbI KOHTPOJIS

KonTtpons pe3yiapTaToB 00yueHHs B COOTBETCTBHH C JaHHOI 00pa30BaTeIbHOM MPOrpaMMOil IPOBOIUTCS B (POpME MMUCbMEHHBIX M SKCIIEPUMEHTATBHBIX
paboTt, mpearnonaraeTcsi MPoBEJCHUE IPOMEKYTOUHOW U UTOTOBON aTTECTALIUH.

[IpomexxyTouHnas arrecrauus

J1i1 ocy1ecTBICHHS TPOMEXYTOUHOM aTTEeCTallMK UCTIOIB3YIOTCSI KOHTPOJIBHO-OIICHOYHBIE MaTepHalIbl, 0TOOp CoAepkKaHMs KOTOPHIX OPUEHTHPOBAH Ha
MIPOBEPKY YCBOEHUS CUCTEMbI 3HAHUIN U YMEHUN — MHBApPUAHTHOTO si/ipa CoAepkKaHUsl IeHCTBYIOMINX 00pa30oBaTeNIbHOM MporpaMMbl IO OMOJIOTHUH AJIs
0011e00pa3oBaTeNbHBIX OPraHu3aui. 3aJaHus MPOMEKYTOYHON aTTECTAllUU BKIIFOUAIOT MaTepral OCHOBHBIX Pa3/IeioB Kypca OMOJIOTHH.

IHAKET OHEHOYHbBIX MATEPUAJIOB U KPUTEPUU OLNIEHUBAHUA 11O TIPEIMETY «bHOJIOTI' U5

KOHTpO.HI)HbIe U3MEPUTEJIBbHBIC MATCPUAJIBI

B nmanHOM pasznene mpencTaBisIOTCS KOHTPOJBHO-U3MEPUTETIbHBbIE MaTepuaibl, KOTOPbIE HCHOIB3YIOTCS AJIs OMpEIeNIeHUs YPOBHS JOCTHXKEHUS
OGy‘IaIOH_II/IMI/ICH IIAaHUPYCMBIX MCTAa- NPCAMCTHBIX W MPCAMCTHBIX PC3YyJIbTATOB B pAaMKaxX OpraHU3allud TCKYIICTO KOHTPOJIA YCIICBACMOCTH U
MPOMEKYTOYHOM aTTECTaINH.

[Ipu opranmzanuu TEKyIEro KOHTPOJIS yCIIeBaeMOCTH o0ydarommxcs ciaeayeT yuantbiBaTh TpeboBanus GI'OC OOO k cucTemMe OIEHKH JTOCTHKEHUS
wiaHupyeMbix pe3yiabTatoB OOII, koTopas 10oKHA TpeaycMaTprUBaTh UCIOIb30BaHUE PA3HOOOPA3HBIX METOI0B U (hOPM, B3aUMHO JOMOJHSAIOIIUX APYT
apyra (CTaHIapTU3UPOBAaHHBIE TUCHbMEHHBIE U YCTHBIE paOOTHI, IPOEKTHI, MPAKTUYECKHE U JTa0OpaToOpHbIe padOThl, TBOPUECKHUE PAOOTHI, CAaMOAHATIU3 U
CaMOOIICHKA, HAOJIIOICHHE, UCIIBITAHUS U UHOE).



BbiOop yka3zaHHBIX HIKE THUIIOB M TIPUMEPOB KOHTPOJIBHBIX H3MEPUTENIBHBIX MaTepHalioB OOYCIIOBJIIEH MEJAarorMyeckod W METOIMYECKOU
11eTIeCO00Pa3HOCTHIO, C YUETOM MIPEAMETHBIX 0COOEHHOCTEH Kypca «buonorus 5—9 kmacey.

TecTwl u 3amanus pa3padboTansl B cooTBeTCTBUU ¢ popmaTrom EI'D u 'MA, 9To MO3BOMISIET Take B paMKax YCBOCHHS MPAKTHUYECKOW YaCTH MPOTPaMMBbl
oTpabaTbIBaTh 001Iey4eOHbIC U TPEIMETHBIC 3HAHUS U YMEHUSI.

Hepequb OLCHOYHBIX ITpoHcAyp AOJIZKCH GBITB OINTUMAJIBHBIM U JOCTATOYHBIM IJId OIMPCACIICHUSA YPOBHA JOCTUKCHUSA O6y‘IaIOH_II/IMI/IC$I MNPECAMCTHBIX U
METanpeaIMETHBIX pe3yiabTaToB. DUKcalus pe3ylbTaTOB TEKYLIEro KOHTPOJSI YCIHEBAEMOCTH OOYYaroIIMXCs OCYIIECTBISETCS B COOTBETCTBUU C
MPUHATON B 00pa30BaTeIbHON OpraHU3aIMH CHCTEMOM OIEHUBAHMSI.

I[IoMoub YYUTEIIIO
[IpenioxKeHHbIE TUIIBI U IPUMEPBI 3aJaHUMN:

OPUEHTUPYIOT YYUTENs B JHMAara3oHe KOHTPOJBHBIX M3MEPHUTEIbHBIX MATepHaJiOB MO KYypCy, MOMOTal0T pasHOOOpasUTh 3aJaHHs TPEHHUPOBOUYHOTO,
KOHTPOJIBHOTO U JIOTIOJHUTEIBHOTO MOAYJIEH, KAK MHTEPAKTUBHOT'O BUJEO-YPOKA, TaK U TPAJAULUOHHOTO YPOKA B paMKaX KJIACCHO-YPOYHOU CUCTEMBI;

YUUTBHIBAIOT BO3MOKHOCTH YCBOEHHUS MaTepuaia, ¢ TOUKU 3peHHsl ero AuddepeHunannu s pa3inyHblX KaTeropuil 00y4yaronmxcs, pasHoro ypoBHs
U3Y4YEHUsS IPeIMeTa, BO3PACTHBIX OCOOCHHOCTEM MIIAIIMX IIKOJIbHUKOB, @ TAK)KE€ MOTHUBAI[MOHHOTO U MCUXO03MOIIMOHAILHOTO KOMIIOHEHTOB YPOKOB;
MO3BOJISIOT OTPabaThIBATh HABBIKH, 3aKPEIUIATH MOJIyYEHHBIC 3HAHUS M KOHTPOJIUPOBATH PE3yNbTaThl OOYUYEHHs, KaK B X0O/€ KaXJ0ro ypoKa, TaK U B
paMKax UTOrOBOT'O ypoOKa [0 MaTepuaily pasjaeia.

neuuduaeckoit popmoit KOHTPOJIS ABIsIeTcs: padoTta ¢ mpubopamu, 1ad0paTOpHBIM 000pyI0BaHHEM, MoieassMU. OCHOBHAs 11€JIb 3THX MPOBEPOUHBIX
C 0 0 , 1a0 6opy, , O

paboT: ompenereHUe YpOBHS pPa3BUTUS YMEHUHN IIKOJbHUKOB paboTaTh C 0OOpPYJOBaHHEM U MPOBOAMTH HSKCIIEPUMEHTAJbHbIE HUCCIIECIOBAHMS,
IUIAHUPOBATh HAOIIOACHNE WIIH OMBIT, BECTH CAMOCTOSATEIHHO IPAKTHUECKYIO padoTy.

3aaHnue MOXKET CUMTAThCS BBIIOJIHCHHBIM, €CITH 3aIlMCAHHbBIN/BEIOpaAaHHBIA OTBET COBMA/AET C BEPHBIM OTBETOM. 3aJlaHUsl MOTYT OIICHHBATHCS Kak |
O0aysioM, Tak U OOJBITUM KOJMYECTBOM B 3aBHCHUMOCTH OT YPOBHS CIIOKHOCTH 3a/IaHMsI, OT KOJWYECTBA BBEIICHHBIX/BHIOPAHHBIX OTBETOB, OT THIA
3aIaHusl.



Hopmpbl o11eHOK 32 Bce BH/IbI IPOBEPOYHBIX padoT

«5» — ypOBEHb BBINIOJHEHHS TPEOOBAaHUN 3HAYUTEIBHO BBIIE YAOBICTBOPUTEIBHOTO: OTCYTCTBHE OIIMOOK, KaK MO
TEKYIIEeMY, TaK U 110 MpebIayleMy yueOHOMY MaTepuaty; He 0ojiee 0THOTO HelouéTa.

«4» — ypOBEHb BBIIIOJHEHHS TPEOOBAHUH BBIIIE YOBICTBOPUTEIBHOTO: HATMYHUE

2—3 omm60oK wiu 4—6 HeJO0UETOB 1O TEKYIIEMY y4eOHOMY MaTepuaiy; He

6osee 2 ommOOK uiu 4 HEAOUYETOB MO MPOHICHHOMY MaTepHally; UCIIOJIb30BAHNE

HEpPAIMOHAIBHBIX PUEMOB PEIICHUs y4eOHOM 3a1auu.

«3» — I0CTaTOYHBI MUHUMAIBHBIA YPOBEHD BBHITIOJHEHUS TPEOOBAHUH, MPEIBABISIEMBIX K KOHKPETHOH paboTe:
He Oonee 4—6 ommbok miu 10 Hepou€TOB MO TeKyneMy yuyeOHOMY MaTepuaty; He 6onee 3—S5 omuboK Win He
Oosiee 8 HETOUETOB O POIIEHHOMY YyUeOHOMY MaTepHaiy.

«2» — ypOBEHb BBITNIOJHEHHS TPEOOBAHUN HIKE YIOBIETBOPUTEIHHOTO:

Hannuue 6onee 6 ommOoK win 10 HeJOYETOB MO TEKYIIEMY MaTepuaty;

6osee 5 omOOK miu Oosee § HEZOYETOB M0 MPOUJCHHOMY MaTepHay.

KOHTPOJIbHO-UBMEPUTEJIBHBIE MATEPUAJIBI 110 BUOJIOTUHA
Br16paTh 01uH WM HECKOJIBKO MPAaBMIIBHBIX OTBETOB U3 MPEJIOKEHHBIX BapuaHToB. Hayka, u3yuatoias Tpuob:

BHUPYCOJIOTHSI MUKOJIOTHUSI O0TaHMKa MUKpOOHoiorus OTBET: MUKOJIOTHS



HCHOJ’IBSYH 3HAHUS O IUTAHHUU KUBBIX OPraHU3MOB, BLIITOJIHUTC 3aaHUC. Y cTaHOBUTE COOTBETCTBHE MCKOY CHOCO6OM IUTaHUAg U OPTraHUu3MOM, IJIA
KOTOPOTO OH XapaKTePEeH.

OPT"AHU3M CIIOCObB ITUTAHUA

MSITJIHK JIyTOBOM 1) aBToTpodHOE b) cunmia 6omnpias 2) rereporpodHoe Oepéza
noBucias [') on€éHok neTHui

J1) myka oObikHOBeHHas E) kieBep KpacHbIN

3anummmuTe B TabIUIly BEIOpaHHBIE ITUGPHI 11O COOTBETCTBYIOMUMH OykBamu. OTBET:
A b B r I E

1 2 1 2 2 1

3. BriGepute 1Ba BEpHBIX OTBETA U3 MATHU U 3aITUIINTE HU(PBI, 0] KOTOPHIMU OHU YKa3aHbl. JKuBbIE OpraHi3Mbl CIOCOOHBI BOCIIPUHUMATh BO3/IEHCTBUS
BHEUIHEHN cpelpl M pearupoBarh Ha HUX. B mpuBenéHHOM HUXKE CHHMCKE HaWIWTE JBa TEPMHHA, KOTOPHIE OMUCHIBAIOT MPOLIECCHI, MPOUCXOASIINE B
OpraHu3Mme.

Jpixanue;
Paznpaxumocts;
PasmHoxenune;

Brinenenue; Pediekc.



OTBeT: pazIpakuMocCTb, peduiekc. 4 . 3amoJHUTE MPOMYCKHU B TEKCTE, BHIOPAB OJMH U3 BAPUAHTOB OTBETOB, MPEACTABICHHBIX B BUJE BbINAJAIONIEIO
cnucka. BeraBpre B TekeT «llouBeHHOE TUTaHNE pacTEHUI» MPOMYLIEHHBIE CJI0BA U3 MPEAJIOKEHHOr0 cnucka. CiioBa BCTAaBISIUTE B HYKHOM UYHCIE U

najiexe.
[TouBeHHOE MUTAHKUE pACTEHUIA

BonpmmHCTBY pacTeHuil npucyie nouyBeHHoe nmutanue. Ero emé Ha3piBaroT (A), Tak Kak pacTeHUs OCYIIECTBISIOT ero ¢ momortbio (b). Baxuyro pomib
B 3TOM npouecce urparot (B). Ouu nornomarot u3 noussl (I'). ITo cocynam nox aeicreuem (/1) moryioméEHHbIN pacTBOp IOJHUMAETCS B IPYTHE OpraHbl
pacTeHus.

CIHCOK CIIOB:
crebIIeBoE;
KOPHEBOE; KOPEHb;
crebenb;
KOpPHEBOM
BOJIOCOK;
BepXyllIeyHas
IMOYKa; BOJA C
pPacTBOPEHHBIMU

MHHCEPAIbHBIMHA
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BEIIIECTBaAMU,
MUTATEIbHBIN
pacTtBop;
KOpHEBOE
JTaBJICHUE.

B tabauity moj COOTBETCTBYIOMIMME OYKBaAMU 3aIHUIINATE AQPHI.

A 5 B r b

5 . BoccraHoBHTE BEpHYIO MMOCIEA0BATEIBHOCTD. 3a/1aHusi 0a30BOTO YPOBHS

1. YcranoBure, B KakOH TOCIIEIOBATEIFHOCTH PA0OTAIOT C MUKPOCKOIIOM. ITOCTAaBhTE
MHUKPOCKOII IITATUBOM K ce€0€ MOMECTHTE Ha PEIMETHBIN CTOJIMK MUKPOTIPENapaT MoJIb3YsICh
BUHTOM, IIJIABHO OIMYCTUTC OKYJIAP IMPU MOMOIIHW BUHTOB MCIJICHHO HOHHHMaﬁTG Ty6yC, IIOKa
HE TIOSIBUTHCS YETKOE U300paKeHHE.

IIpaBUIIBHBIE OTBETHI:

11



MIOCTaBbTE MUKPOCKOI IITATUBOM K c€O€ MOMECTHUTE
Ha TIPEeIMETHBIN CTOJIMK MUKpOIIpenapar
4) mpu MOMOIIM BUHTOB MEJUIEHHO MOJHUMaTe Ty0yc, OKa He MOSBUTHCS YETKOE N300paxeHHe.

3al[aHI/I€ IMOBBIICHHOTO YPOBHS CJIIOKHOCTHU

1. YcraHoBUTe MOCIENOBATENILHOCTh YCJIOKHEHHSI PACTUTEIHLHOTO MUpa Ha 3emMJjie, HauMHas ¢ OJHOKJIETOYHOIO OpraHu3Ma. 3alulIuTe B TaOJUIly
COOTBETCTBYIOILYIO TIOCIEA0BATENBHOCTh LIUGDP:

MXH [IMAHOOAKTEPUHU BOJIOPOCIIH
MTOKPBITOCEMEHHBIE TOJI0CEMEHHBIE
ManopOTHUKH [IpaBUiIbHBIC OTBETHI:
1uano0aKkTepun

BOJIOPOCTH MXHU

MAOPOTHUKHU

roJIOCEMEHHEBIE

IOKPBITOCEMCHHBIC

12
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6. BoccranoBuTe MOJMUCH K PUCYHKY, HA KOTOPOM M300paxeH npouecc poTocuHTe3a. [lognummmre cTpeiaky Ha pUucyHKe U3 MPEIJIOKEHHOTO TIepeyHsl.

Bona
b. Yriuekucnelii raz
Kucnopon

I'. Oueprus Connua

7. 3aMoMHATE MyCThIe KJIETKH B TaOJIHIIE.

buonornueckue Hayku

VYuenue o|? I'eneruka ? MonexynspHuas | ?
KJIETKE ouonorus
? buonorus W3menuuBocTs| Yiydiieaue | ° VYuenue 0
pa3BUTHUA MHacle- opoJI MPOUCXOXKICHUN
TKaHE CTBEHHOCTH SKUBOTHBIX U KH3HU
COpPTOB
pacTeHui

13



TemaTH4eckoe MJIAHUPOBAHUE
TemaTH4eckoe IMJIAHKPOBAHUE MaTepHaJia B S KJiiacce

«BbHOJIOT U — HAVKA O XXMBOM MUPE»

Yacte 1. buonorus — Hayka o )KUBOM MUpPE
Yacts 2. MHOT0OOOpa3ue )KUBbIX OPraHu3MoB. YacThb
3. ’)Ku3Hb OpraHu3MoB Ha IJIAHETE 3eMJIS

Yacte 4. UenoBek Ha IUTAHETE 3EMIIS

Ne Tema Conepxanue IleneBas
yCTaHOBKa ypoKa

Ko-Bo
JacoB

OcCHOBHEBIE BUBI
JEATETLHOCTH 00YyJaronIuXcs
Ha ypOKe/BHEYPOUHOM

3aHATUH

Hcnons3o-
BaHHE
pyaoBaHHUE

000-

1. buonorust — Hayka o )KUBOM Mupe (8 )

14



Meronsl U3y4YECHUSA
AKHUBBIX OpPraHU3MOB:
HaOJIIOIeHNE,
U3MEpEeHue,
HKCIIEPUMEHT.
Jlabopamopnas paboma
No 1 «M3yuenue
YCTpOMCTBA
YBEIUYUTEIBHBIX
npubOpoB»

Hcnons3zoBanue
YBEJIMUUTEIbHBIX
puOOpPOB npu
W3y4eHUHN 00BEKTOB
KUBOM MIPUPOJBI.
YBenuuuTeabHbIe
MPUOOPHI: JTYIIBI pyYHas,
IITaTHUB- Hasl,

Mukpockomn. P. T'yk, A.
BaH Jlesenryk. Yactu
MHUKPOCKOIIA.
Muxkponpenapar.
[IpaBuna  pabGoTel C
MHUKPOCKOIIOM.

OOBIACHATD

Ha3HAUECHUE
YBEITUYUTEIbHBIX
npubOpOB.
Pazmuuath
PYUHYIO U

HITATUBHYIO JIYIIBL,
3HATh BEJIUYUHY
MOJIy4aeMOro C UX
MTOMOUIBIO
YBEIUYECHUS.

YMenne paboTtarthb c
1a00paTOPHBIM
o0opyoBaHueEM,
YBEIUYUTEIbHBIMU
npubopamu. HM3ydats
YCTPOHCTBO MHUKPOCKOTIA U
co0uro1aTh mpasuiia paboThl ¢
MUKpockornoM. CpaBHUBATh
yBEJIUYEHUE JTYTIbl U
MHUKPOCKOTIA.

[ToygaTs HaBBIKK pabOTHI €

Mukpockorn
CBETOBOH,

dposoit

MHKPOCKOIIOM TIPH M3y4YCHUH
TOTOBBIX MUKPOIPEIapaToB.
Cobmronath mpaBuiia paboThI
B KaOuHeTe, oOpalieHus ¢
1a00paTOPHBIM
o0opynoBaHueM

15



Kinerounoe crpoenue | CtpoeHue KJICTKH. | BBIABIATE  4YacTu YMenue paboTaTh ¢ | Muxkpockon
OpraHHM3MOB. Txanu Knerounoe | kneTku Ha 1abopaTOpHBIM 1M dpoBoii,
MHuoroob6pa3ue KJIeToK. | CTPOCHHE KUBBIX | PUCYHKaxX o0opyioBaHuEM, MHKPOIIPENapaThl
MeTtoanl n3ydyeHus: | OPraHU3MOB. Knerka. yqe6HHKa, YBCJIMYUTECIILHBIMU
JKHUBBIX OPTaHU3MOB: Yactu KieTkn u  UX XapaKTepu3oBaTh npubopamu. Hab6mronaTh
HaOJTIo/IcHNE, HasHaueHue. llousaTue o | yx 3HAYEHUE. YaCcTH ¥ OPTaHOMIbI KIIETKH
M3MepeHHe, E‘;;;’;-HHX y paCTZIf;gf’I CpaBHUBAThH Ha TOTOBBIX MHKPO-

OKCIIEPUMEHT o YKUBOTHYIO " gpenapaTax MoJA MallbiIM |
Jlabopamopnas paoma pacTUTEIBHYIO OJIBILIM YBEITUYCHHEM
Ne 2 «3HAKOMCTBO ¢ KJIETKH, HAaXOAUThb MHUKPOCKOIIa U OIIKMCBIBATH
KJIETKaMH PaCTCHUI» 9EPTHL UX ux.

CXOJICTBA u Paznuuate  oTAENbHBIC

pasznuyus. KJIETKH, BXOJSIIINE B COCTAB

Paznuuate TKaHM TKaHHU.

JKUBOTHBIX u O606mare u (UKCUPOBATH

pacTeHHH Ha pe3ynbTaThl  HAONIOACHHUIA,

PHCYHKAX y4eOHH- nenath BeIBOJBL. CobOmonarh

Ka, npaBuiia paboThl B KaOWHETE

XapaKTepu3oBaTh Ouoyornu, oOOpamieHuss ¢

ux CTPpOCHHC, 1a00paTOPHBIM

OOBSCHATH ux 060pyI0BaHIEM

byHKINH.
OcobeHHOCTH XUMH- | XUMHUYECKUI COCTaB Paznnuathe HabGmronate nemMoHCTpamuo
YECKOT'0 COCTaBa KUBBIX | KJIETKH. HEOpraHUYECKHE U OTIBITOB YUUTEIIEM,
OpraHHU3MOB: XuMuueckue BelecTsa| OPTaHUYECKUE aHaJIN3UPOBATH ux
HEOPTraHUYECKHE " | gnerkn. Heopranmue- BEIIIECTBA KJICTKH, pe3yabTaThI, J€NaTh BHIBOIBI.

16



OpraHuyecKue CKH€ BEIECTBa KJETKH, | MUHEpaIbHbIE AHanu3upoBaTh
BEUIECTBa, MX pOJIb B| UX  3HAUEHUE  JJIS | COJMU, OOBIACHATH MPEJICTABICHHYIO Ha
Opranusme KJIEeTKW W OpraHu3Ma. | UX 3HaueHue Jid pHUCYHKax yueOHUKa
Opranuueckue Opranusma. uH(GOpPMAaIUIO O
BEIIECTBA KIIETKH, HUX pe3ynbTarax OmbITa,
3HaYeHWe Ui KU3HU pabotas B
OpraHu3Ma U KJIETKU nape YMeHue
paboTtath C
71a00paTOPHBIM
o0opynoBaHueM
2. MHoroo6pa3ue *)uBbiXx opranu3mMoB (11 )
bakrepun. MHoro-| bakrepuu: ctpoenne n | XapakTepus3oBaTh OnuceiBaTh pazHooOpasHbie | PaccmaTpuBanue
oOpasue GakTepuit KU3ZHEJCATCIIBHOCTD. 0COOCHHOCTH dbopMbI OaKkTepHaIbHBIX | OaKTepuil Ha
bakrepun —| cTpoeHus KJIETOK Ha pHUCYHKE TOTOBBIX
IPUMHMTHBHBIC OakTepuil. yueOHuKa. MHKpoIpenaparax
OIHOKJIETOYHBIE Paznnyats TIOHATHUA: C
OpraHHU3MBI. «aBTOTPO(DEI», UCIIOJIb30BaHU
CrtpoeHnue «reTepoTPOdHI », eM 1u(ppoBOro
OaxkTepuii. « IIPOKapUOTHI »,| MHKpOCKOTIA.
Pazmuoxenue «YKapUuOTBD». ODJIEeKTPOHHBIC
OakTepuit JIeJIEHUEM XapakTepHu30BaTh TaOIUIIBL u
KJIIETKHA HaJIBOE. IIPOLIECCHI IJIaKaThbI.
Baktepun kak camas KUZHEJEATEIIbHOCTH
JPEBHSIS rpynna OakTepuM Kak MPOKAPHOT.
opranu3moB. [Iporecchbl CpaBHUBaTH W OICHUBATh
KU3ZHEJEATEIbHOCTH poib OakTe- puii-
Oaktepuii. [lonsarue o0 aBTOTpOPOB U OaKTepUii-
aBTOTpOdax u reTepo- Tpo¢oB B
rereporpodax,

17



MIPOKAPUOTAX u npupoaeYMenue padboTarh ¢
JyKapuoTax 1a00paTOPHBIM
o0opynoBaHUEM,
YBEJIMYUTEIbHBIMU
npudopamu.
Pacrenus. Pactenus. XapakTepu3oBaTh Paznuuath gactu | OOHapyKeHHE
MHmuoroo6pa3ue IMpencrasienune 0| TJIaBHBIE TPU3HAKU I[BETKOBOTO pAacTeHHs Ha | XJoporjlacta B B
pactenuid.  3HaueHue | uiope. OTIMUUTENBLHOE | PACTEHUM. pUCYHKE y4eOHHKa, | KJIETKaxX pac-
pacTeHuii B BbI/IBUTaTh
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pUpoJIe
YeoBeKa

n

KHU3HHU

CBOICTBO pacTeHui.
Xmopodunn. 3HayeHHUE
dboTocuHTE3A.
CpaBHenue KJIETOK
pacteHuil U OakTepHid.
[enenune 1apcTBa
pacTeHui Ha
TPYIIBI:BOJOPOCIH,
I[BETKOBBIE
(TOKpBITOCEMEHHEIE),
rOJIOCEMEHHbIE,  MXH,
IUIayHbI,XBOIIH,
HarOPOTHHUKH.
CtpoeHue  pacTeHMil.
Kopens u nober.
CrnoeBuile BOAOpOCIEH.
OcHOBHBIE  pa3au4us
MOKPBITOCEMEHHBIX U
rOJI0CEMEHHBIX
pacTeHuH. Ponb
IBETKOBBIX PACTECHUN B
KU3HU

YCIO0BCKa

MPEANONOKEeHUsT 00  HX
GYHKIHSIX. CpaBHHBaTh
[[BETKOBBIC U T'OJIOCEMCHHBIE
pacTeHmsl, XapaKTepHU30BaTh
UX CXOJCTBO U pa3IHyHsl.

XapakTepru3oBaTh MXH,
MaNOpPOTHUKH, XBOIIH,
IJayHbl  KaKk  CIIOPOBbBIE
pacreHus, ONpEeETsATh
TEPMHUH «CIIOpay». BBIIBIATH
Ha  pHCYHKE  y4deOHUKaA
pazITuaus MEXIY
pacTeHus MU Pa3HBIX
CHUCTEMAaTUYECKHUX rpym.
ComnocraBnsTe CBOMCTBa
pacTUTENbHON u
OakTepUaIbHOM KJIETOK,

JeJIaTh BbIBOJIbI.
XapakTepru3oBaTh 3HAYCHUE
pacteHui pa3HbIX
CUCTEeMAaTUYECKUX Tpymm B
JKU3HM YEJIOBEKa YMEHHE
paborath ¢ JabOPaTOPHBIM
obopynoBaHUEM,
YBEJIUYUTEIbHBIMU
pudopaMu.

TEHUH C
HCIIOJIb30BaHNEM
udpoBoro
MHUKPOCKOIIA.
DIIEKTPOHHBIE
TaOTHIBI u
ITaKaThl.
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Kusotnsie. Ctpoenue | KuBOoTHBIE Pacno3znaBatp XapakTepru3oBaTh ['oroBUTH
KUBOTHBIX. IIpencraBienue 0 | OAHOKJIETOYHBIX W OPOCTEHIINX 10 PHUCYHKaM | MUKpoOIIpenapar
MHuoroo6pa3ue dpayne.  Ocobennoctu | MHOTOKICTOUHBIX y4eOHHMKA, OMHCHIBaTh MX | KYJIbTYpPhI ame0.
JKUBOTHBIX, WX POJb B | )KUBOTHBIX. JKUBOTHBIX  Ha pasnuuue, Ha3bBaTh 4Yactu | OOHapyx)eHue
MpUPOALC U KU3HU OIHOKIETOYHBIE u | PACYHKax 1504 Tea. CpaBHHBATh | OJHOKJIETOYHBIX
YyejoBeKa MHOTOKJIETOYHBIE y4eOHHKa. cTpoeHne Tenma aMEObl C | JKMBOTHBIX
OpTaHU3MBI. Ponp KJIETKON 3yKapHoT, [eJaTh
YKUBOTHBIX B MPUPOJE U BbIBOJIbI. HasbIBaTh
JKU3HU YEJIOBEKA. 3aBU-
CUMOCTh OT OK[ - MHOTOKJIETOYHBIX (mpocTenmmx)
Len cpebl KUBOTHBIX, H300paKEHHBIX | B BOJHOM cpefie ¢
Ha PUCYHKE Y4eOHHUKa. HCTIOJIB30BAHUEM
Pa3znnuate 0eCIO3BOHOYHBIX U(pPOBOTO
¥ TO03BOHOYHBIX JKMBOTHBIX. | MpKpOCKOTIA.
OOBACHATH POJIb >KUBOTHBIX DIIEKTPOHHbIE
B OKM3HM HeNOBEKA H B | e -
npupozae. XapakTepu3oBaTh IAKATEL

(axTOpBI HEKUBOUM MTPUPOIH,
OKAa3bIBAIOIINE BIUSHUE Ha
KHU3HEICATSIBHOCTD
KHMBOTHBIX YMEHHUE paboTaTh
¢ 1abopaTopHBIM 000-
pyIOBaHUEM,

YBEINYUTEITbHBIMH
npudopamu.

20



«Ha0mronenue 3a Jlaboparopuast I'oToBUTE HaOmronate 3a gBwxenueMm | ['0TOBUTH
nepeBHKCHUEM pabora Ne3 MHUKpOTpenapar JKUBOTHBIX, OTMEeYaTh | MUKpOTpernapar
JKUBOTHBIX)» «Ha6JIIOI[eHI/Ie 3a KYJbTYpbI CKOpOCTh U  HaANpPaBJIICHUC | KYJIbTYpPhI
HepeIBHKCHUEM HH(Y30pHIA. ABIKCHUA, CpaBHHBATE HH(Y30pHii.
YKUBOTHBIX ) U3yuaTh  KUBBIC Hepgﬂ]f“”(eng ABYX-TPEX | MI3y4yaTh >KUBBIC
oco0ei. OPMYJTPOBAThH
OpPraHu3Mbl  T0J L OpraHHU3MbI 1IOJ
BBIBOJ] O 3HAUCHHUH JBUKCHUS
MHUKPOCKOIIOM IIpH Mu-
TUTSt JKUBOTHBIX.
MajoM KpPOCKOIIOM
DukcUpoBaTh  PE3YJILTATHI
. Mpu  MaJioM
YBCTUICHUH. HaAOIIO/IEHUH B TETPaJIH. p
BEITUYCHUU.
Cobmronats mpaBuia paboTh Y
Ha6mronate 3a
B KaOuHeTe, oOpamieHus ¢
JBIKEHHUEM
1a00paTOPHBIM
5 KUBOTHBIX,
; OpyﬂOBaHHeMé OTMECYaTh
I\éeHHe paboTtathb | cxo POCTS -
1a60paTOPHBIM HATIABIIEHHE
o0opyIOBaHUEM, JBUKEHUS,
YBEITUIUTEIHbHBIMH CpPaBHUBATH
prGOpamu. DNEeKTPOHHBIE
TaOJIUIIBI u
TJIaKaThI.
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MHuoroob6pasue TpudoB, | MHOTOOOpa3ue u | XapakTepru3oBaTh [logpazaenary uwisinounsie | [0TOBUTH

X poJb B IIpHUPOJAC H 3HAYCHUC FpI/I6OB. CTpPOCHHEC FpI/I6LI Ha IJIAaCTUHYATBIC W | MUKpOIIpCrapar

SKH3HHI YeIOBEKA. CrpoeHre NUISTOYHBIX | [isoYHEIX TpyOUaTkIe. OnuceiBaTh | KyJabTypHI
rpuboB. IInecueBbie IpH6OB. CTPOEHUE TUIECHEBBIX TPHOOB | Apoxokeit. M3ydaTh
rpuOBbI, 1704 0  PUCYHKY  Yy4eOHHKA. | TUIECHEBBIE
MCIIOJIb30BaHUE B OOBSCHATH TEPMUHBI | TpHOBI O
3JIpaBOOXPaHEHUH «aHTUOMOTUK» U MHKPOCKOIIOM
(aHTHOMOTHK «IIEHULMIUIAH. IpH  MaJoM
NICHULIAIIJINH). PacriosHaBaTh CheIOOHBIE H | yBeqMueHHH Ha
OnHOKIIETOYHBIE TPUOBI SIOBUTHIE rpuObI HA | TOTOBBIX I\
— JIPOMKU. Nx Ta0MMIAX M PHCYHKAX | Mpkpompemnaparax.
HCIOJIb30BaHNE B yueOHHKa. DIIEKTPOHHbIE
xJIe00neYeHIHI H YdacTBOBaTh B COBMECTHOM TAGTHIIEI i
IIMBOBAPCHHH. 00CYK/IEHUY TIPABUI COOPA U | riakaThI.
CLGI[O6HBIG U SIIOBUTHIC HUCIIOJIBb30BaHUA I‘pI/I60B.
rpu6sl. IIpaBuna c6opa OOBACHATH 3HAUYCHHE TPHOOB
U yrnoTpeOeHust rpuooB AJLL YEIOBCKA U I
B IHUIIY. IIpUPOALI
[Tapazutnueckue
rpubbl. Poms TpuboOB B
MPUPOJIE U KU3ZHU
4eloBeKa

3. ’Kusznb oprann3moB Ha mianere 3emitst (7 1)

BnustHue skomornuecknx | KOJI0THYECKHEe Paznuuate N3yunte neuictue | [udporas

(akTOpOB Ha OPraHMU3MBI | (haKTOPHI CPEJIBL. TTOHATHUSA: pa3u4HbIX (PAKTOPOB cpe/bl | JabopaTopus 1o
VCHOBHH, BIUSIOININE HA «IKOJOTUUECKUH (CBCT, BJIAXKHOCTD, 9KOJIOTHH
)KU3Hb OPTaHU3MOB B (baKTOP»U’ «akrop TeMIIepaTypa) Ha (naTank
npupo/e, __ | HEXKHMBOH OpraHU3MbLIIPUBOJUTE OCBCILICHHOCTH,
SKOJIOIMYECKUE MPUPOABD», «(PaK- 3 pHUMeEpBI COOCTBEHHBIX | BIAQXKHOCTH u

Top KUBOH HAOJTIOICHUA. TeMIIe-
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(hakTophI CpeIbl.
DakTOpbl HEXKHUBOU
pu-

ponbl, (GaKTOphl KUBOU
IIPUPOALI U AHTPOIIOTEH-

HBIE. [Tpumepsr
3KOJIOTHYCCKHX
¢bakTopoB

PUPOIBI»,
AHTPOTIOTEHHBIN
baxTop».
XapakTepru3oBaTh
JNICUCTBHUE
Pa3IUYHBIX
(bakTOpoB  Cpelbl
Ha OpTraHHU3MBI,
PUBOIUTH
PUMEPBI
COOCTBEHHBIX
HAOII0ICHUH.

AprymMeHTHpoBaTh
NeSTeIbHOCTD YellOBeKa

B IIPUPOJIE KaK
AHTPOIIOTCHHBIN (PaKTOP
Brimonnenue naboparopHoi
paboThL.

paTyphbl)

TemaTnueckoe NJIAHMPOBaHHMeE MaTepuaJia B 6 Kiacce
«BAOJIOTUA — HAYKA O PACTEHUSAX»

Yacte 1. Hayka o pacteHusix

Yactp 2. Oprasbl pacTeHUI

Yacts 3. OCHOBHBIE TIPOIIECCHI JKU3HEAEATEILHOCTH pacTeHnit YacTs 4. MHOTOOOpa3ue 1 pa3BUTHE PACTUTEIBHOTO MHUPa




Yacrts 5. [Ipupoansie coobmiecTBa

YpOK€e/BHEYPOUHOM 3aHATUHU

Ne Tema Copnepxanue IleneBas ycrtanoBka | Kon-Bo OcHoBHbIE Bubl | Mcnions3oBanue
ypoka 4acoB JeSATeNbHOCTH o0opynoBaHue
00yJaronmxcst Ha

1. Hayka o pactenusix — 6oTanuka (4 1)
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Knerounoe crtpoenue | Knerounoe crpoenne | CTpoeHue [IpuBoauTh npumepsl| MUKpOCKOT
OpPraHu3MoB. Knerku paCTeHl/Iﬁ. paCTHTeHLHOﬁ OOJHOKJICTOYHBIX U I_[I/I(prBOI‘/'I,
paCTeHHf/'I_ TTomoBoe CBoiicTBa paCTHTeHBHOﬁ KIJICTKH: KJIETOYHAaA MHOT OKJIETOYHBIX MHKpOTpenapaThbl
pasMHOKeHHE. POCT U | xperkn. Krerka CTEHKa, A1po, pacTeHUN. Paznuuars
pa3BUTHE OPraHU3MOB KaK OCHOBHASI HUTOIIa3Ma, Y Ha3bIBaTh
CTPYKTYpHad BaKyOJH, [IJ1aCTU/IBL. OpTaHOM/IBI KIIETOK
KusHeneareapbHOCTD o
€IMHHIIA PACTECHUSI. pacTeHwil.
KJIETKH. Henenue
XapakTepu3oBaTh
kieTku. Knerka kak
KIBAS CHCTEML OCHOBHBIC MIPOILIECCHI
OcoBeHHOCTH KHU3ZHEICATCIILHOCTH
PaCTHTENBHOI kierku. O0001aTe 3HAHUS
KIIeTKH M Jenath  BBIBOABI O
B3aMIMOCBSI3U PabOTHI BCEX
4acTel KIETKH.
BEISBISATE OTIIMYUTENBLHBIC
IIPU3HAKK  PACTUTEIBLHON
KIIETKA YMeHHe paboTaTh C
1a00paTOPHBIM
o0opyIOBaHUEM,
YBEJIMUUTEIbHBIMU
npudopamu.
Knerku, Tkanu wu | Tkanu pacrenuil. | [lonssTue o TKaHU Onpenensrsb noHsATHE | MUKpOCKON
OpraHsbl pacteHuil. | [TousTe ©0  TKaHu | PACTCHUIA. Bupl «TKaHb». XapaKTepu3oBaTh | HU(POBOI,
OTIUYUTENBHBIE pacrenuii. Buapl Tkaneii; | TKaHCH. OCHOBHA, OCOOCHHOCTH CTPOCHHS H | MHKPOIIpEIapaThl
HpHU3HAKH KMBBIX | OCHOBHAsi, ~ MOKpoBHas, | 1OKPOBHAL, (YHKIMHK TKaHEH PACTCHUH.
OpraHu3MOB TIPOBOIAIIIAS, [IpoBOAAIIA, VY cTaHaBIUBaTh
MEXAHNYECKAS. Mexanndeckas. I1pn- B3aMMOCBS3b CTPOEHHS

[IpyuunHbI MOSIB-
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JICHUS TKaHEH.
0O0001mmenune u
CHUCTEMAaTU3alysl 3HAHUU
Mo MarepuajgaMm TeMBbI
«Hayka o pacteHusx —
OOTaHHKa.

YUHBI MOSIBJICHHUS
TKaHEH. Pactenue
Kak LEJIOCTHBIN
JKUBOM  OpraHusm,
COCTOSIIUN u3

KJIETOK U TKaHEH.

byHKIII TKaHEH.

OOBICHATH 3HAUECHUE
TKaHEW B KU3HU PACTEHUS.
0O0600111aThL u

CUCTEMATU3UPOBATH 3HAHUS
0 TEME, JeJlaTh BBLIBOJBI.
OTBeyaTh Ha HUTOTOBBIC
BOIIPOCHI TEMBI, BBITTOJTHATH
3aJJaHUs

2. Opransbl pacTeHuii (8 u)
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Cewmsi, ero cTpoeHue u
3HaYEHUE

Cems Kak opra”
Pa3MHOKEHHUsI PACTCHUM.
3HaueHWe  CeMsH B
Opupoae U JKU3HU
YeJloBeKa
Jlabopamopnas paboma
Ne ]

«CtpoeHne ceMeHn
dacomm»

CtpoeHue ceMeHU:
KOXYypa, 3apOJIbIlll,
SHJIOCTIEPM,

cemsnonu. CTpoeHue
3apojiblllia pacTEHUS.
JIByIOJIBHBIE U
OJIHOJIOJIbHBIE
pacTeHus.
[IpopacTanue cemMsH.
[IpopocToxk,
OCOOEHHOCTH €T0
CTPOCHHSI..

OOBACHATH POJb CEMSH B
pUpO/IE.
XapakTepu30BaTh PYHKIIUU
gactel ceMeHu. OnuceIBaTh

CTPOCHHUE 3apojbliia
pacTeHusl.

YcranaBauBaTh  CXOACTBO
MPOPOCTKA € 3apOJbIIIEM
CEMCHH. OmnuceBaTh
cTaguu MpOpacTaHus
CEeMSIH. BrrsaBisaTe

OTJIMYUTCIIBHLIC TIPHU3HAKU

CeMSIH  JBYIOJBHBIX U
OIHOJOJIBHBIX  PAacTCHUM.
Ucnonb3oBars
nH(pOpMaMOHHBIE

pecypchl sl TOITOTOBKH
COOOIIICHUS O POJIK CEMSH B
JKU3HU YEJI0BEKa.
[IpoBomuTh  HaOIIOAEHUS,
¢buKcupoBaTh ux
PE3YNbTaThI BO BPeMsI

Pabora «Ctpoenue
ceMeHH (aconn»
Hudposas
nabopaTtopus 10
9KOJIOTHH (TaTYUK
OCBEILICHHOCTH,
BJI&KHOCTH U
TEeMITepaTypHhl).
DNEeKTPOHHBIE
TaOJIALBI u
TUTaKAaTBhI.
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BBITIOJTHEHHUS JTA0OPATOPHOM
pabotsl. CobmronaTh
npaBuia paboTh

B KaOHHETE,
oOpamieHust ¢
1a00paTOPHBIM
obopynoBaHueM YMEHHE
paborarh ¢ J1a00paTOPHBIM
o0opyI0oBaHUEM,
YBEJIMUUTEIbHBIMU
npudopamu.
VYcnoBus npopactanus | 3HaYeHUE BO/IbI u | U3yunurts poib XapakTepu3oBaTh pois | PaGora «YcnoBus
CeMsiH BO3/yXa JUTS | 3amacHBIX BOJBI M BO3AyXa B | IPOpacTaHUs
popacTaHus CeMSH. | mUTaTeabHbIX MIpOpacTaHuu CeMsH. | CEMsSIH». 3Ha4yeHHe
3amacHble UTATEIbHBIE | BELIECTB CEMEHN. OOBACHATH 3Ha4yeHue | BOARL M BO3dyXa
BEIleCTBa ceMeHn. | TemmeparypHbIe 3aMacHbIX  MMTATENbHBIX | VBT TIPOPACTaHMs
Temmeparypusie yCAoBHS BemecTB B mpopactanuu | CeMsH. Iludposas
YCJIOBUS npopacrtanus | IpoOpacCTaHUA CEMsAH. CCMUTH. HaGOp aTopui 1o

cemsH. Ponp  cBera.
Cpoku moceBa ceMsiH

Pourb cBera.

OOBSCHATH  3aBUCHUMOCTH
IpoOpacTaHus CeMSH OT
TEMIIEpaTyPHBIX YCIOBHUH.
[Iporno3upoBars CPOKHU
MoceBa CEMSIH OT/CIbHBIX
KyJIbTyp. YMeHHe paboTarh
¢ 1ab0paTOPHBIM
o0opynoBaHUEM,
YBEIINYUTEITBHBIMU
npubopamu.

IKOJIOTHH (IaTYNK
OCBEIICHHOCTH,

BJIQKHOCTH H
TEMIIEPATYPBHI).
DJIEKTPOHHBIE
TaOJIUIIBI u
JTaKaThl.
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Kopens, ero crpoenue
Y 3Ha4YCHHE

THunbel KOPHEBBIX CUCTEM
pacTeHu. Crpoenue
KOpPHSI — 30HBI KOpHS:
KOHYC HapacTaHus, Bca-

N3yunTh BHENIHEE U
BHYTpEHHEE
CTpOEHHE KOPHS

Paznuuate u onpenensrtsb
TUTBI KOPHEBBIX CUCTEM Ha
pHUCYHKaX, TepOapHbIX
AK3EeMIUISIpax,

Muxpockon

U poBOiA,
MUKpOITperna-

parthbl. DJek-
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CBIBaHHS, TPOBEICHUS,
nenenusi, pocra. Pocr
KOPHS, T€OTPOIMU3M.
Bugonsmenenus KOpHE.
3HaueHue KOpHEH B
npupone. JlabopaTopHas
pabota 2

«CTpoeHue KopHs
POPOCTKA»

HaTypaJIbHBIX O0BEKTaX.
HaspiBaTh 4acTH KOpHSL.
YcranaBnuBaTh
B3aMIMOCBSI3b CTPOCHUS U
¢GbyHKUMHA yacTeld KOpHSL.
OOBACHATD  0COOEHHOCTH
pocta kopHs. IIpoBoauth
HaOJIIOJEeHUS 3a
M3MEHEHUAMU B
BEPXYIIEYHON YacCTHU KOPHS
B [IEPHUOJ] pOCTa.
XapakTepu3oBaTh
3HAYCHUE BUJIOM3-
MEHEHHBIX  KOpPHEH

JUJIsL PAaCTEHU.

IIpoBoauts
HaOJIIONEHUSA U
(buKcupoBaTh UX
pe3yNbTaThl BO BpeMst

BBITIOJTHEHUS
nabopaTopHOU

paboter. Coburonath

npaBuia paboThl

B KaOHHETE,
oOpamieHust ¢
1a00paTOPHBIM
o0opyIoBaHUEM
YMeHue pabortatp c

TPOHHBIC TaOJIUIIBI
U TUIAKaThl.
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1a00paTOPHBIM
o0opyIoBaHUEM,
YBEINIUTEITHHBIMH
npudopamu.
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Jlucr, ero ctpoenue u | JIucr, ero crpoenue u N3yunTh BHENIHEE U Onpenenarb yactu Jjucta | Mukpockon
3HAYCHHE 3HAYCHHE BHYTpPCHHEE Ha repOapHbIX | TUGPOBOH,
BHelIHee cTpoeHHe i~ | CTPOCHHUE JIKCTa. AK3EMILIApaX, pUCYHKaX. MUKpOTpenaparsl.
cra. BHyTpenHee crpoe- Pasnmnyare  mpoctele  u| BHyTpeHHee
HHUE JUCTA. Tumnbl CJIO’KHBIC JINCTBS. CTpPOCHHE
JKAJIKOBAHUSI  JINCTHEB. XapakTepusoBarb JINCTA.
Crpoenne u (QyHKIIUH BHYTPCHHCC CTPOCHHE | JeKTpOHHBIC
YCTBHI. 3HAYEHHE JIUCTA JIMCTAa, €ro YacTH. TaOIUIIBI u
st pacTeHus: YcranaBnuBaTh TAKATEL
(DOTOCHHTE3, HCTapeHHe, B3aMMOCBSI3b CTPOCHHUS U
razoo0men. Jlucromas, bymimit JIACTA.
ero polb B  KU3HH XapakTepu3oBaTh
paCTEHHSL. BUJIOM3MEHEHUS
BugonsMeHeHus nu- JIMCTHEB PACTEHHH
CTBEB YMenne paboTath ¢

1a00paTOPHBIM
o0opynoBaHueEM,
YBCIIMYIUTCIIbHBIMU
npubopamu.
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Crebenb, ero crpoenne | Crebenb, ero cTpoeHue u | M3yunts  BHelIHee

U 3HAYEHUE S — cTpoeHye .
Jla6opamopnas paboma EHHH crebueit.
Ne 4 «BHelHee cTpoeHHe HYTpEHHEE
KOpHEBHUIIA, kiny6ms, | CTPOCHIC
crelrs.
JTYKOBHIIBI
OyHKIUU
crelrs.
BunonsMmenenus
cTeOJIs Y HaA3EMHBIX
Hu IMOJI3EMHBIX
mo0O€eros.

OnwuceiBate BHEIIHEE
CTpPOEHUE cTebms,
IIPUBOJUTH IIPUMEPBI
Pa3IUYHBIX TUIIOB CTEOJIEH.
HaseiBaTh BHYTpEHHUE

4acTH CTeOJIsI pPacTeHUH u
ux ¢ynkuuu. OnpenensTb
BUJIOU3MEHEHHUS
Ha/I3€MHBIX U TOJ3E€MHBIX
noOeroB Ha  pUCYHKax,
dboTorpadusx,
HATYpaJIbHBIX O0BEKTAX.
N3yuate u  omnuceIBaTh
CTPOEHUE MOA3EMHBIX
mo0OeroB, 0OTMeYaTh UX
pasnuuusl.

@duKCUPOBATH PE3YNILTATHI

Muxpockon
unudpoBoi,

MUKpOTpenaparsl.

«Crebenb
OJTHO-
JOJBHBIX
JBYIOJIBHBIX
pacTeHui»
DNEeKTPOHHBIE
TaOJIUIIBI
IUTaKaTBhI.

)51

nccinenosauuii. CoomronaTe

npaBuiia paboTsl B
kabuHeTe, oOpaimeHus ¢
1a00paTOPHBIM
o0opyIoBaHUEM

3. OCHOBHBIE TIPOIIECCHI )KU3HEACITETLHOCTH pacTeHuH (6 1)
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MunepanbHOe nUTaHue MuHepalnbHOE MUTaHUE | Y CTaHABIUBATH OOBSCHATH poib KOpHEBBIX | [ludponas o
pacTeHuii u pacTeHull U 3HAYCHUE B3aMMOCB3b BOJIOCKOB B MEXaHHU3Me | JlabopaTopus
3HAYEHHUE BOJIBI BOJIBI MOYBEHHOTO ITOYBEHHOT'O IIUTAHHUS. 9KOJIOTMH (HaTd -~
Bona xak HeoOXoIuMoe | muTaHHs PaCTCHHM U OO00CHOBBIBAaTh pOJIb | BIQXKHOCTH, OC
YCJIOBUE MHUHEPAIBHOTO | yCcIoBUi TIOYBEHHOTO  TIUTaHUS B | [IEHHOCTH)
(ITOYBEHHOTr0)TUTAHMUS. BHEIITHEH AKHU3HHU PacTEHUI.
W3Bneuenne pacteHueM cpesbl. CpaBHMBaTh U pa3InyaTh
U3 MOYBBI PACTBOPEHHBIX COCTaB u 3HauYEHUe
B BOJE MHHEPAIbHBIX OpraHUYECKUX u
coneil. OyHKIHA MUHEpAIbHBIX  yI0OpeHUui
KOPHEBBIX BOJIOCKOB. JUTSt pacTeHHil.
[lepememnienne BOIBI U Hcnonbs3oBath
MUHEPAJIBHBIX BEIIECTB nH(OpMAaIMOHHBIE
[0 pacTeHHIO. 3HAUYCHUE pecypebl ISl TOATOTOBKH
MUHEPAIHLHOTO Mpe3eHTallMl TMPOeKTa O
(MOYBEHHOT0) THUTAHMUSL. MPUCTTOCOOJIEHHOCTH K
Tunsl ynoOpeHuid u ux BOJIE PpACTEHUU pPa3HbBIX
pOJIb B KU3HU PACTEHUS. AKOJIOTMYECKUX TPYIIIT
DKOJOTHUYECKUE TPYMHIIbI
pacTeHui o
OTHOLIECHHUIO K BOJIE
Bo3nymnoe nuranue Bo3aymHoe nuTaHue | XapaKTepu3OBaTh [IpuBoauTH npumeps! | [{udposas
pacTeHuit — pacTeHui — | ycnoBus, OpraHu3MoOB — | maGoparopus
doTocunTes dbotocuHTe3 YCIOBUS | HE0OXOIUMBIC aBTOTpO(OB u 10 DKOJIOTUHA
oOpa3zoBaHms TSt reTepoTpodoB, HAXOAWUThH | (HATUIHUK
OPraHUYeCKHX BEIICCTB | Bo3qyIIHOrO pa3nauyuus B UX MUTAHUU. YTJIEKUCIIOTO ra3a u
IIUTaHUs PACTCHUN. KHCI0pO/ia)
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B pAacTeHUU. 3eIEHbIe

OOBICHATD  POJB

OO0O0CHOBEIBATH

0OMEH BEILIECTB Kak
Ba)KHBIN
PU3HAK

KHU3HHU

pacTeHus: — aBTOTPOQBI. | 3€JNEHBIX JIUCTHEB B KOCMHUYECKYIO poib
['erepoTpodsr Kak | oTocuHTE3E. 3€JIEHBIX PACTCHU.
MOTPEOUTENTM  TOTOBBIX Hcnons3oBathk
OPraHUYECKHUX BEIIECTB. MH(OPMAIHOHHbIE
3Havyenue (HOTOCHHTE3A B pecypeel JUI - HOATOTOBKH
cooOrmieHus 0 pomu
pUpoze .
dboTocuHTE3a Ha  HaIlIel
IJ1aHeTe BBITONMHATH
HAOJIIOACHUS U U3MEPEHUS
Jbixanue u  oOMmeH | [lpixanue u  oOmeH | XapakTepu3oBaTh Bocriurtanne — Gepexxnoro | LHudposas
BEIIECTB Y paCTEHUI BEIIECTB y PAacTeHUi | CYIIHOCTh Ipoliecca OTHOLICHHSA K  CBOEMY | JJaboparopusi IO
Ponp npixanus B KU3HU | AbIXaHMS y 3J0POBEIO, IPUBUTHE | SKOJIOTMH(JATYUK
pacTeHuN. pacTeHwuil. HHTEpECA K  M3YYECHUIO | YIIIEKUCIIOrO rasa u
CpaBHuTenbHas YcranaBIuBaTh peamera. BoinonHaATe | kucnopona)
XapaKTEePUCTHKA B3aUMOCEA3b OTIBIT, HaOJTI01aTh
IPOLECCOB  abixanust u | MPOUCCCOB NbIXaHN pesyibTatel M JIeNath
dotocunteza.  O6men | 1 (orocunresa, BBIBOJBI 110 PE3YJIbTaTam
BellecTB B oprammsme | 'POBOAMTE - HX UCCIIE/IOBaHUS
N CpaBHEHHE.
KaK BaKHEHIINHI MPU3HAK
Onpenensars NOHATHE
JKUA3HH. B3anmocss3p
«oOMeH
IPOLIECCOB  JIBIXaHUS MU
BELIECTB.
dboTocuHTE3a
XapakTepus3oBaTh

4. Muoroo6pasue 1 pa3BuTHe pacTuTeabHoro mupa (10 )
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Bonopocnu, ux| OOmas xapaktepuctuka. | MU3yuuTh cTpoeHHne u Beigenate u  onuceiBaTh | MUKpOCKON
MHOTroo0Opasue B Crpoenne, pa3MHOKEHHE | pa3MHOKEHHUE CYLIECTBEHHBIE  NPU3HAKU | u(POBOI,
Ipupoze BOJZIOpOCIICH. BOJIOpOCIIECH BOJIOPOCIICH. MUKpPOIIPEINaparhl.
Pa3HoobOpasue BOJIO- XapakTepu30BaTh TIABHBIC | (OnHOKIETOYHAs
pOCIIen. Otpenst: YEepThl, JEKAIMEe B OCHOBE| BOJOPOCIIb —
3enéHele, KpacHsie, CUCTEMAaTUKHU BOAOPOCIEH. | XJIAMUIOMOHA/A)
bypsie BOZIOPOCIIH. Pacno3HaBath  BOJOPOCIIH
3HaueHue BOJOPOCIEH B Ha PpUCYHKax, TIepOapHbIX
MpUpoOE. Marepuanax. CpaBHHUBaTh
Hcnons3oBanue BOJOPOCIM C Ha3eMHBIMU

BOJIOPOCIIEH YETTOBEKOM

pPacTCHHSIMH H HaXOJHUTh
o01re mpu3HaKH.

OOBICHATH MPOIIECCHI
Pa3MHOXKEHHUS y
OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX
BoJlopociiei. Mcrnonb30BaTh
UH(pOpPMAalLOHHbIE

pecypchl s TOATOTOBKHU
COOOIIlEHN O 3HAYECHUH
BOJIOPOCIIE B TPUPOJE U
KU3HU YeJIOBeKa
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Otnen MoxoBuIHBIE.
O061mas
XapaKTEePUCTHKA
3HAYECHUE

)51

MoOXOBHUIHBIE,

XapakTepHbIE YEPTHI
CTPOEHUS. Kunaccsr:
Ileu€énouHuKHU u

JlucrocreOenbHbIe,  HX
OTIIMYHUTEIFHBIC YEPTHI.
PasmHoxeHue (Oecronoe
Y TI0JIOBOE) M Pa3BUTHE
MOXOBUIHBIX. Mo-
XOBHJIHbIE KaK CIIOPOBHIE
pacTeHus. 3HaueHne
MXOB B IIPUPOJE U
YKU3HU YeJIOBeKa
JlaGopaTtopHas pabota 6

N3yunth cTpoeHue u
pa3MHOXKEHHE MXOB

CpaBHuBaTh
NpecTaBUTENEH
Pa3JIUYHBIX TPYII
pacTeHui OTAeNa, 1e1aTh
BEIBOAEI. Ha3pIBaTh
CYyILIECTBEHHBIE
MIPU3HAKU MXOB.
Pacno3znaBatp
MpeICTaBUTENEN
MOXOBH/IHBIX Ha PUCYHKaX,
repObapHbIX ~ MaTepuaax,
KUBBIX 0o0BeKTax.
Beiaensats npusHaku
MIPUHAJJIEKHOCTH

Muxkpockon
1 poBoiA,

MHUKPOIPENapaThl.

(Charaym
KIICTOYHOE
CTPOCHHUE)
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«3yyeHne  BHEILIHETO
CTPOEHHUSI MOXOBHUIHBIX
pacTeHui»

MOXOBHUIHBIX K BBICHIUM
CTIIOPOBBIM PACTEHUSIM.
XapakTepu30BaTh MPOLIECCHI
Pa3MHOKCHHSI U Pa3BUTHUS
MOXOBUHBIX, UX
0COOEHHOCTH.
YcTaHaBIMBaTh
B3alMOCBSA3b CTPOCHHUS
MXOB U UX BO3JICHCTBUS Ha
cpeny oOuTaHUA.
CpaBHMBaTh BHEIIHEE
CTpOCHHE 3€JIEHOTO
Mxa (KyKYIIKHHA
JbHA) | 0eIoro Mxa
(charnyma), oTMe4aTh MX
CXOJICTBO U Pa3INYUsI.
DUKCHUPOBATH
pE3yNbTAThI UCCICIOBAHUH.
CoOuronaThb npaBuja
paboTel B KaOuHeTe,
oOpamieHust ¢
1a00paTOPHBIM
000opy0BaHUEM
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Otnen
I'omocemenHEbIE.
O61mas
XapaKTEePUCTHKA
3HAYECHUE

n

OOmiast xapakTepUCTHKA

TOJIOCEMEHHBIX.
Paccenenue

T'OJIOCEMCHHBIX 1o
MMOBEPXHOCTHU 3emMiu.
OO0pa3oBaHue ceMsiH Kak
CBUIETEIIHCTBO OoJtee
BBICOKOT'O YpOBHS

Pa3BUTUA TOJIOCEMCHHBIX
110 CPaBHCHUIO CO

criopoBbIMU. OCOOEHHO-

N3yuuts 0011yIO
XapaKTepUCTUKY
rOJI0CEMEHHBIX
pacteHui

BoisBisaTe  00mme 4epThl

CTPOCHHSI U  pa3BUTHUA
CEMEHHBIX pacTeHu.
OcBauBartb MPUEMBI
paboTHl C ompeaenuTeIeM
pacTeHui. CpaBHuBaTh
CTpOEHHE CIIOPHI U CEMEHH.
XapakTepus3oBaTh

MPOLIECChl PA3MHOXKEHUS U
Pa3BUTHS TOJIOCEMEHHBIX.

Pabota
OapHBIM
puagom

c
re
p- Mate-

CTH CTPOCHUS U Pa3BUTHUS
MpeJCTaBUTENEH Kilacca
XBOWHBIE.
I'omocemenHbIe Ha
tepputopun Poccun. Ux
3HAUYCHHUE B TMPUPOJE H
JKM3HH YeJ0BEKa

[Iporno3uposars
IMOCCACTBUS Hepa-
[IMOHAJILHOH JeATENHbHOCTH
yejoBeKa IS OKU3HH
TFOJIOCEMEHHEBIX.
Hcmons3oBaTh
nH(pOpMaMOHHBIE
pecypehl il TIOJTOTOBKH
MPE3CHTAIMN TIPOCKTa O
3HAYEHUH XBOHHBIX JECOB

Poccun
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CemelicTBa

kiacca | O0mas xapaktepucTuka. | M3yuuTh o011yt Boinensats ocHOBHbIe| PaboTta c
JBynonbHbIE CewmeiicTBa: Po30- | XapakTepUCTUKY IpHU3HAKH KJIacca OapHBIM re
[[BETHBIE, CEMENCTB KJ1acca JBynonbHble. ONKUCHIBaTh | pHATIOM p- Mare-
MoOTBUIbKOBBIE, JIByIONIbHBIE. OTIUYHUTETHHBIC TPU3HAKU
KpecroupetHsie, CEMEHCTB  KJjacca.
IlacnénoBrle, Pacno3naBath
ClOXHOIIBETHEIE. MpEICTaBUTENIEH CEMEICTB
OTauuuTeNnbHbIC Ha pPHUCYHKax, repOapHbIX
MpU3HAKU CEeMEMCTB. MaTepuaiax, HaTypaJbHbIX
3HayeHue B MPUPOAE U 00BeKTax. [IpumeHnATH
YKU3HU YEJIOBEKa. PUEMBI paboThI c
CenbCKOX03SMCTBCHHEIS ONpeACTUTEIEM paCTeHHﬁ.
KYJIbTYpBI Hcnons3oBaTh
nH(pOpMaMOHHBIE
pecypehbl I MOJTOTOBKHU
MPE3CHTALIMN TPOEKTa O
poJIM  pacTeHMM  KJlacca
JIByIONIbHBIE B TIPUPOJIC H
KU3HH YEJIOBEKa
CewmeiicTBa kiacca | O6mas xapakrepuctuka. | M3yuants o0mryro xa- Breinensats npusHaku | Pabota ¢  rep-
OnHonoIbHBIE CewmeiicTBa: Jlunelinble, | paKTEPUCTUKY kiacca OHOIOIbHBIE. OapHBIM Mmare-
JIykosele, 3yaKu. | CEMEUCTB Kiacca Onpenenars [IPU3HAKU | pUATIOM
OTnuuuTeNnbHEIC OIHOIOJIBHEIE. JIEJICHUS KJTaCCOB
MpU3HAKU. 3HAYEHUE B JBynosbHBIE u
IIpUpozE, JKU3HU OnHononbHBIE Ha
YeJI0BeKa. CEMEICTBA.
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TemaTnueckoe NJIAaHMPOBaHHE MaTepUaJia B 7 Kiacce

«bNOJIOT'USA. PABHOOBPA3SHUE OPI'TAHU3MOB: )KUBOTHBIE»
Yactp 1. O6mmue cBeieHus: 0 MUPE JKUBOTHBIX

Yacte 2. CtpoeHue Tena >KMBOTHBIX

Yacts 3. [Toguapcrso [Ipocreitmme, unu OnHoknerounsie YacTh

4 TToguapcTBO MHOTOKJIETOYHBIE

Yactp 5 Tunsl [Inockue uepsu, Kpyriasie uepsu, KosnbuaTtsie uepsu

Yacts 6 Tun Momtrocku

Yacts 7. Tun YnenucroHorue

Yacts 8. Tun Xopaossie. becuepennbie. Hankmace PeiObI

Yacts 9. Knacc 3emuoBoaHbBIC, Mt AMbUOUN

Yacte 10. Knace [Ipecmbikaromuecs, win Pentuinun
Yacte 11. Knacce Iltumer Yacte 12. Kinace
MiekonuTaronme, uim 3Bepu

UYacts 13. PazBuTtue :XMBOTHOTO MUpa Ha 3eMII€.
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Ne Tema Conepxanne IleneBas yctanoBka | Kon-Bo | OcHOBHBIE BUbI | Mcrionp3oBaHue
ypoka 4acoB ACATCIbHOCTH 06yanoumxc;1 O60py,I[0BaHI/Ie
Ha YpOKe/BHEYPOUHOM
3aHSATUU
2. CtpoeHue Tena )KUBOTHBIX (2 1)
Knerka Knerka BrisiButs cxoacteo u | 1 CpaBHHMBaATh KJIETKH Muxkpockon
Hayka IIUTOJIOTHS. | Pa3INYKeE B JKUBOTHBIX U PACTEHUH. 1 (hpoBoii,
Crpoenne KUBOTHOH CTPOCHUH JKNBOTHOM HasbiBats KJIeTOuHble | MUKPOIIPETIapaThI.
KIETKW: ~ pasmeppl  u | ¥ PACTHTCILHOR CTPYKTYPBI KUBOTHOM
dbopMBI, KJIeTOuHble | KJICTOK KIIETKH.
CTPYKTYpPBI, HX pOJIb B JlenaTh BBIBOJIBI O MPUYMHAX
KU3ZHEJEATEIbHOCTH paznuuus u CXOJICTBA
kieTku. CXoncTBo U J)KUBOTHOM U PacCTUTEIbHOU
paznuuus CTPOCHHS KJIETOK. YcraHaBnuBaTh
JKUBOTHOM 1 B3alMOCBS3b CTPOCHHUS

pacTUTEIBHOM KIIETOK

KMBOTHOM KJIETKU C THUIIOM
IIUTaHUusA

Ymenue paboTtath C
1a00paTOPHBIM
obopynoBaHUEM,
YBEITMYUTEIbHBIMU

npubopamu.
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Tkanu, oprawsl ¥ Tkanw, OpraHbl u | U3yunurts TKaHHU: HaspiBatb THIIBI TKaHel | MuKpockon
CHCTEMBbI OPTaHOB CUCTEMBI OPraHoB TKaHM: | sIHUTETHAIBHEIE, ’KABOTHBIX. Y CTaHaBIMBATh | 1H(POBOIA,
OIIUTCIUAIIBHBIC, COCIMHUTEIIbHEBIE, B3aUMOCBA3b CTPOCHUS TKAHCU MUKpOIIpEnapaTsl
COCIMHUTEIIbHBIE, MBIILICYHbIE, C ux GyHKIUSAMU.
MBIIICYHBIC, HEPBHBIC, HX | HepBHbIC, X XapakTepu3oBaTb OpraHbl U
XapaKTepHbIC MPHU3HAKM. | xapakTepHbIE CHCTEMBl OpPTaHOB >KUBOTHBIX.
Oprasel M CHCTEMBI | rpyspaxy, [IpuBoanTH IPHMEPEI
OpraHoB, 0COOEHHOCTH B3aMMOCBSI3U CICTEM OPTaHOB B
CTpOeHUS U (PYHKITHIA. OpraHu3Me. Beicka3biBaTh
Tunst CUMMETPUU MPEAIOJIOKEHUSA o
KUBOTHOTO, MX CBSI3b C HOCJICNCTBAAX HapyleHus
06pa30M KU3HN. B3aUMOCBSI3M ~ OpraHOB U
cHCTEM OpraHoB s
OpraHuzMa.
OnwuceiBath B3aUMOCBS3b
o0Opa3a JKU3HH >XUBOTHOTO U
TUTIA CHMMETPHH TeJa.
Oomas Cpena oburanus, Jlatp o01IyIo BrusiBisATE "epHble | MuKpockomn
XapaKTCpUCTHKA BHCIIIHEE CTPOCHHE. XapaKTEPUCTUKY MpU3HAKHU apctBa | mu(poBoH,
noauapcTsa Crpoenue n [Ipocreitmmm, HA IIpocreimue, Onruna | MUKPOIPCTIAPAThI
IIpocrenmme.  Tun KH3HEJEATENBHOCTE rpumMepe Tuna W u | (ameba)
CaprozoBsie | capKOZOBBIX HA IPUMEPE | CapKOOKIYTH- HOKJICTOYHBIE,
KTYTUKOHOCLIBI. aME6bI-TIpoTes. KOBEIC CapkonoBbie
Kiace PasnooGpasue cap- KTYTUKOHOCLIBI. Kiaacca
CapKoI0BbIE KOOBBIX Pacro3HaBarhb ) aq)HHi(.
IpeCTaBUTENEN THKIUH
CapxonoBbie
MHUKpOIIpernaparax,
PHUCYHKaX, dororp
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VYcTaHaBiuBaTh, B3auM
CTPOCHUS U

OpraHu3Ma  Ha
npumMepe aMmEObI-
nporesi.

MPOCTEUIIINUX B AKOCUCTEMAX
YMenne paboTtathb
1a60paTOPHBIM
obopynoBaHUEM,
YBEJIMYUTEIbHBIMU
npudopamu.

O60cHOBBIBATH poJIb

C
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Tun CapkonoBeie u| Cpena oburanwms, | Ha npuMepe XapakTepus3oBaTh cpeny | Mukpockon
KryrukoHocupl. Kiace | ctpoenue U | DBIJICHBI o0uUTaHUS  KTYTHKOHOCIEB. | HU(PPOBOI,
KryrukoHocibl IIEpEABUKECHUE Ha 3€JICHOM YcTaHaBIMBaTh B3aUMOCBSI3b | MUKPOIPENAPATHI.
npumepe 9BIJICHBI | MIOKA3aTh Xapakrepa [TTaHNA 1 | (3BrJieHa 3eyeHas)
3€JIEHOM. XapakTep | B3aUMOCBSI3b YCJIOBHH CPENBIL.
TUTaHus, €ro | cTpoeHus u OO6OCHOBBIBaT  BBIBOJ O
3aBUCUMOCTB OT YCJIOBUH | XapaKTepa MUTAHUS HPOMEKYTOUHOM MOJIOKCHAN
Cpesl. JIbIXaHue, | OT YCIOBHI 9BIJICHBI 3CJICHOH.
BRLICTICHHE u | oKpyskaromeii [TpuBoauTH AOKa3aTENHCTBA
PA3MHOKEHHE. CpeIbL. OoJiee CII0KHOM OpraHU3aAINHI
KOJIOHHAJTbHBIX dbopm
CoueraHnue NIpPU3HAKOB
KTYTUKOBBIX.  PackpbIBaTh
YKUBOTHOTO U PACTCHHUS Y
. POJIb KTYTUKOHOCIIEB B
IBIJICHBI 3enEHOI.
JKOCUCTEMAaxX
PazHooOpasue
KTYTUKOHOCIICB
Tun Uudy3zopun Cpena oburtanwus, | YCTaHOBUTH BoIsiBIsTH XapakTepHbie | MUKpOCKOIT
CTpPOEHHUE U | XapaKkTepHbIE npuszHaku thuna Mudysopuu. | mudposoii,
nepeABIKEHHE Ha | IpU3HAKU TUTIA [lpuBomuT,  TpHUMEpPHl U | MUKPOIPEMAPATHI.
npuMepe HHQY30pHu-Ty- | Uudy3opun u XapaKkTepU30BaTh 4yepTsl | (MHDY30pHST)
¢denpku. CBA3b yCIOXKHE- | MOKa3aTh YePTHI YCIOXKHEHUS ~ OpraHU3aLuu
HUS CTPOEHUS UH(DY30pHH | YCIIOKHEHHS B MH(Y30pHi 10 CPABHEHUIO C
C KJIETOYHOM CapPKOXTYTUKOHOCIHIAMHU.
TIpOIIECCaMu HX | CTPOEHHH. Habumrozats npocreiiimx nox
KU3ZHEJEATEIIbHOCTH. MHUKPOCKOTIOM.
PaznooGpasue
uH}y30puii.
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JlaGopaTopHnas

DuKCUpPOBATH PE3YJILTATHI

pabota Ne 1 HaOJIFO JEHUIA.
«CtpoeHue u O060061aTs nX, neaaTh
MepeIBIKEHUE BBIBO/IBI. Cobnronate
UHPY30pUU-TY- PETBKI» IpaBwia  ITIOBEJIEHUS B
KaOuHeTe, oOpamieHus
1a00paTOPHBIM
o0opynoBaHueM
4. [MoamapcTBo MHOTOKIETOUYHBIE (2 1)
Tun Oo6mas | O6mue yepTel CTpoeHus. | I3yuuTh CTpoeHHE | OnuceiBaTh OCHOBHbIE| MuKpocKoI
XapaKTEepUCTHUKA I'mapa — OOMHOYHBIN | KHU3HEAESITEILHOCTh OpU3HAKHU NOALApCTBA nugpoBoi,
MHOTOKJIETOYHBIX nosun. Cpesia OOUTaHUS, | KUIIEYHOTIONOCTHBIX Ha MHorokieToYHbIe. MUKpOIIpENaparhl.
SKHBOTHEIX. Tun | BHCIIHES M BHYTPEHHES | mppmepe TP, HazpiBaTh  TpeACTaBUTENCH | (ppyTpennee
Kumeunononoctupie. | CTPOCHHE. OCOOCHHOCTH | prienute  OCHOBHBIE THIIa  KAMICTHOMOMOCTHBIX. | crhoenue ruapsl)
Crpoenre 4 | FKUBHENEATENBHOCTH, 4epTHI YCAOKHEHUS Beigenars o0mme  4epTs
KH3HEIeATEEHOCTD YPOBEHb OPraHHSAUNH B | sy iy o ctpoeHusi. OODBICHATDH Ha
CpaBHteI/II/I C CPABHCHHIO o npuMepe HATM9IHe Ty4eBOM
MPOCTEHIIINMHU MPOCTEHIITHMIL CUMMETPUU Y

KHUILEYHOIOJIOCTHBIX.
XapakTepru3oBaTh MPU3HAKU

bonee CJIOKHOM
OpraHu3aIlii B CPAaBHCHHUH C
MPOCTEUIIUMHU

5. Tunsi [Tnockue uepsu, Kpyrasie uepsu, Konpuarsie yepsu (5 u)
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Jlabopamopnas paboma
No2

«BHemHee  cTpoeHue
JIOXJIEBOTO YEPBs, €TO
nepeIBIKEHHE,
pa3IpaKUMOCThY.
Jlabopamopnas paboma
Ne3

(no ycmompenuro yuu-
mens)

«BHyTpeHHee cTpoeHue
JIOXKJICBOTO YEPBSI».

KPYIJIBIMHU YEPBIMHU.

®opmynupoBaTh BBIBOA 00
YPOBHE CTPOCHHS OpPIraHOB
qyBCTB

Tun Konpyatsie ve- Mecra oburanwus, | U3yuuts HaspiBarh  4epthl  Oomee | Lludposoii
pBu.  OOmas CTPOEHHUE u| ocobeHHoCTH BBICOKOM OpraHU3aIu | MUKPOCKOIL,
XapaKTePUCTHKA. KU3HEIEATENb- YCIIO)KHCHHUS B KOJbUAaThIX  YepBe Mo | 1abopaTopHOE
Knacc MHoromwe- | gocts cHucTeM | CTPOEHUH  KOJIbYATHIX CPaBHEHUIO C KpYIJIBIMH. | 000pYIOBaHUE.
TUHKOBBIEC YEPBU BHYTPCHHHX  OpraHoB. | UepBel Kak Oonee Pacrniosnasars OJIeKTPOHHBIC

YpOBHM  OpraHHM3allf¥ | BRICOKOOPTaHM30BAHHOM MpEeACTaBUTENICH Kilacca Ha | TaOJIUIIbI

OpPraHoOB 4yBCTB IPYIIIIBI 10 CPABHEHHUIO C pucyHKax,  (oTorpadusix.

CBOOOJHOKHUBYIIHX XapakTepuszoBaTh ~ 4epTHI

KOJIbYAThIX 4YepBed U YCIOKHEHUS CTPOEHUS

MapasuTHIECKUX

KPYTJIBIX

yepBen IUIOCKAMU 51 CHCTEM BHYTPEHHHUX OpPraHOB.

6. Tun Mommtocku (4 1)
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Knacc JIBycTBOpUaThie
MOJLITIOCKH

Cpena oOuTaHus,
BHEIIHEE CTpPOEHUE Ha
npumepe 0e33y0KH.
Crpoenne u (QyHKIIUH
CUCTEM BHYTPEHHUX
opranoB. OcoOeHHOCTH
Pa3MHOXKEHHUS u
pa3BUTHSL. Ponb B

NPUPOJIC W 3HAUCHHE TSI
YeoBeKa.
Jlabopamopnas paboma
4

«BHemHee CTpOEHHE
PaKOBUH TPECHOBOIHBIX
¥ MOPCKHUX MOJUTFOCKOBY

N3yunth
0COOEHHOCTH
CTPOCHHUS KJlacca
JIBycTBOpUaTHIE
MOJLITIOCKH

Paznuuare U onpeneniaTsb
JIBYCTBOPYATHIX MOJIJTIOCKOB
Ha PHUCYHKaX, ¢otorpadusx,
HATYypaJIbHBIX O0BEKTAX.
OOBSICHATD B3alMOCBS3b
oOpaza KHU3HU u
ocoOeHHOCTeH CTPOCHUS
JIBYCTBOPYATHIX MOJUTIOCKOB.
XapakTepus3oBaTh YEPTHI
MIPUCTIOCOOTICHHOCTH
MOJUTIOCKOB K cpene
obutanus. DopMyIHPOBATH
BBIBO/JI O POJIU JIBY-
CTBOpYATBHIX MOJUIIOCKOB B
BOJHBIX  JKOCHCTEMaX, B
KHU3HH YeIlOBeKa.
VYcranaBnuBath CXOACTBO U
pa3nuyuus B CTPOSHUU

Hudposoit
MHUKPOCKOTI,
nmabopaTopHOe
obopymoBaHue.
Bnaxxubie
npernaparsl,
KOJUIEKIIUH
pPaKkoBUH
MOJLITIOCKOB.
DNEeKTPOHHBIE
TaOIALBI

paKoBHH MOJLTIOCKOB.
CobmronaTe mpaBuiIa padboThI
B KaOwHeTe, oOpaimieHusi C
1a60paTOPHBIM
o0opy0oBaHuEM

7. Tun Ynenucronorue (7 4)
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HaCCKOMBIX C ITOJITHBIM H
HCIIOJIHBIM ITPCBPAILICHUEM

Knacc Hacekombie OO0mas XapakTepHUCTHKA, | BBIIBUTH OCHOB .BbIsBIIATE xapakTepHsie | ['epOapHbIit
OCOOEHHOCTH BHEIIHETO | XapaKTEPHbIE MIPU3HAKU HACEKOMBIX, | MaTepua —
crpoenus. PasnooOpasue IIpU3HaKHA OIUCHIBATH Ux IPH | cTpOEHUE Ha-
POTOBBIX OPTaHOB. | HaceKOMBIX BBITNIOJIHEHUH  JTAOOPATOPHOM | cexomoro
Crpoenue u  (yHKUHH paboTEHI. Y craHaBnuBaTh
cucTem BHYTPECHHHIX B3aMMOCBS3b  BHYTPEHHETO
opraHoB. PasMHoOxeHuHe. CTpOGHHS M TPOIECCOB
JlaboparopHas KHU3HEIESTETHHOCTH

pabora Ne5 HACEKOMBIX. HaGronars,
«BHelHee cTpoeHne ¢duKcupoBathb pe3yabTaThl
HaCcCKOMOI'0» HAOJIIOICHUH, JeNnaTh
BBIBOJIEL. CoOmroars
npaBuiIa paboTel B KaOMHETE,
oOpamieHus ¢ 1a00paTOPHBIM

o0opynoBaHueM

Tunbl pa3BUTHS PazButne ¢ HenonaHbM | M3yuuThb THIIBI XapakTepu3oBaTh  THIIBI ['epGapHbIii

HACEKOMBIX IpeBpalieHreM. ['pymbl | pa3BUTHS HACEKOMBIX Pa3BUTHS HACEKOMBIX. MaTepuang — THUIIbI
HaceKOMbIX. Pa3Buthe c OOGBACHSTH  HPHHIHIIBI pa3BUTHUS
MOJIHBIM MPEBPAIICHUEM. KIacCH(UKAIINN HACEKOMBIX. | HACCKOMBIX
I'pymmst HAaCCKOMBIX. YcTaHaBIMBaTh
Ponb  xaxmoit cramuu CHCTEMATUYECKYIO
Pa3BUTUA HACCKOMBIX pHUHAUICKHOCTD

HACEKOMBIX. BrisBasaTh
paznuuus B pa3BUTUU

8. Tunm Xopnossie. becuepenusie. Hankmacc PeiObI (6 1)
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Hanxnacc PrIOEL

O61mas
XapaKTePUCTHKA,
BHEIIIHEE
CTpOCHHE

Oco0eHHOCTH BHEIIHETO
CTPOCHUS, CBSI3aHHBIE C
oOWTaHHEM B  BOJIE.
Crpoenne u (QyHKIHH
KoHe4yHocTel.  Oprasbl
OOKOBOW JIMHUH, OPTAHBI
CllyXa, paBHOBECHS.

JlaGopatopHass ~ paboTa
AT'B 6

«BHemHee cTpoeHuE U
0COOEHHOCTH

HepeABIKEHHS PHIOBI»

N3yunth
0COOCHHOCTH
BHEIIIHETO CTPOCHUS,
CBsI3aHHbBIE c

0oOUTaHUEM B BOJE.

XapakTepus3oBaTh
0COOEHHOCTH BHEIIIHETO
CTpOEHHUsI pbl0 B CBS3H CO
cpenoii oouranus. OcBauBaTh
IPUEMBI paboThI c
OTIPENIEITUTEIIEM KUBOTHBIX.
Brisasiars
pUCIOCOOIEHHOCTH
BHYTPEHHETO CTPOEHHSI PBIO K
00UTaHUIO B BOJIE.
HaGmromate u  omuchIBaTh
BHEILIHEE CTpOEHUE u
0COOEHHOCTH TEPEIBIKECHUS
ppl0 B XOA€ BBHINOJIHEHUS

YepThI

nabopaTopHOi paboThI.
Cobmonatp npaBuia
IOBEIEHUSI B  KaOHHETE,

oOpareHus ¢ 1abopaToOpHBIM
o0opyI0oBaHuEM

Bnaxurnie
npernapaTsl
«PBIOBI»
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Buytpennee crpoenue
pBIO

OnopHo-aBUTaTeIbHAS

CHUCTEMA. Ckener
HEMapHbIX ©  TapHBIX
IUIABHUKOB. CkeneT

TOJIOBBI, CKEJeT kaop.
OCOOCHHOCTH CTPOCHUS
u  GdyHkouit  cuctem
BHYTPCHHUX  OpPTaHOB.
UYepTsl 0ojiee BBICOKOTO
YPOBHS OpTraHu3aIuu
pBIO MO CpaBHEHHIO C
JAHLIETHUKOM.

Jlabopamopnas paboma

N3yunth
BHYTpEHHEE
CTPOCHHUE PHIOKI.

YcranaBauBaTh B3aUMOCBS3L
CTPOCHUA OTHCJIIBHBIX gacTei
cKeneTa pbl0 U uX (QYHKIIH.
BrisBasaTh XapaKTepHbIe
YepThl  CTPOCHHSI  CHCTEM
BHYTPEHHHUX OPTaHOB.
CpaBHHBaTh  OCOOCHHOCTH
CTPOCHUS " byHKIMI
BHYTPEHHUX OpPIaHOB PHIO U
JJAaHIICTHHUKA.
XapakTepus3oBaTh
YCIIOXKHCHU A OpraHu3anunu

4epThl

Bnaxubie
npemapaTsl
«Pp10BI». MoOnenn

— CKEJIET PHIOBI

Ne 7

(mo YCMOTPEHUIO
yuurensi) «BHyTpeHHee
CTPOEHHUE PHIOBI»

pBIO

9. Knmacc 3emuoBoansie, i Ampuoduu (4 1)
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Crpoenue u
JesITeNIbHOCTD
BHYTPEHHUX OpPraHOB
3€eMHOBO/IHBIX

XapakTepHbie YEPTHI
CTPOCHHUS CUCTEM
BHYTPEHHUX OpraHoB
36MHOBO/IHBIX o
CPaBHEHHUIO C KOCTHBIMH
prIOaMu. Cx0acTBO
CTpPOCHHSI  BHYTPEHHUX

OpraHoOB 3€MHOBOJIHBIX U
pBIO

N3yunts YepThI
CTPOEHHUS CUCTEM
BHYTPEHHUX

OpraHoB
36MHOBOJIHBIX o
CPABHEHUIO c

KOCTHBIMH pbIOaMu

YcraHaBnuBaTh B3aMMOCBSA3b
CTPOEHHSI OPraHOB M CHUCTEM
OpPraHoB ¢ WX (YHKUHUAMHU U
cpenoi oOuTaHusl.
CpaBHUBATH, 0000mare
nHpOpMaIUI0 O CTPOCHUU
BHYTPEHHUX OpraHoB
ampuOuit u psid, ngenare
BBIBO/IBI.

Onpenensatb 4epThl OoJee
BEICOKOI OpraHu3aluu
3€MHOBO/IHBIX TI0 CPAaBHEHUIO
¢ pIOamu

Brnaxxnsie npenapatsl
«3EeMHOBOIHBIEY

10. Knace [Ipecmbikaromuecs, wiv Pentummn (4 9)

Buytpennee crpoenue
U KU3HENESATEIbHOCTh
MPECMBIKAIOIINXCSA

CXoncTBO U pazivuus
CTPOCHUS CHCTEM
BHYTPEHHUX OpraHoB
MIPECMBIKAIOTIHUX CS n
3€MHOBOJIHBIX.  YepThl
MPUCTIOCOOTICHHOCTH
MTPECMBIKAIOTIHUX CS K
JKH3HHU Ha cyIe.
PasmuoxeHmne Hu
pa3BuUTHE. 3aBUCUMOCTH
FOAOBOr0  JKHU3HECHHOTO
LIMKJIa OT
TEeMITepaTyPHBIX
YCJIOBUI

N3yunts YepThl
CTPOEHHUS CUCTEM
BHYTPEHHUX OPraHOB
IIPECMBIKAIOIINXCS
o CPABHEHUIO
c
36MHOBO/IHBIMU.

YcTaHaBnUBaTh B3aUMOCBSI3b
CTpOCHUS BHYTPEHHHX
OpPTaHOB U CHUCTEM OPTraHOB
pentunuii, ux QyHKOUHA "
Cpelbl OOUTaHUS.

BousBnate  yepThl  Oosee
BBICOKOM OpraHu3anuu
HPECMBIKAFOLITHXCSI o
CPaBHEHHIO C
3eMHOBO/THBIMH.

XapakTepu3oBaTh MPOIECCHI
Pa3MHOXXEHHSI W Pa3BUTHSA
JNETEHBICH Y

Brnaxxnsie npenapatsl
«IIpecMmbIkaromuecs»
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MIPECMBIKAIOIIUXCSI.
Hcnonws3oBaTh
UH(OPMAIIMOHHBIE PECYPCHI
JUTSI TTIOATOTOBKH MPE3CHTAIIT
POEKTa 0 roJI0BOM
YKU3HEHHOM IHKJIC PETITUIIHM,
3a00Te 0

IIOTOMCTBE
11. Kamace [Ituust (9 u)
OO6was B3aumocss3p  BHemHero| M3yunts XapakTepus3oBaTh Uyyueno
XapaKTCPUCTHUKaA CTPOEHUS U HpI/ICHOCO6- B3aMMOCB3b 0COOEHHOCTH BHCIIHETO HTI/II_H:.I,
KJ1acca. Buennee JIEHHOCTH TITHII KHOJIéTy. BHCIIHETO CTPOCHUA CTPOCHU NTHUIl B CBA3HU C HUX Hepbﬂ MTHUIIBI,
CTPOCHHC Tumbl  mepbeB U HX | O IPHCIIOCOOICHHOCTBIO K | MUKpOTIpenapaTsl
IITHIL DyHKLHUN. YepTsl HPHCHOCOGJ}GHHOCTH n071€Ty. OOBACHITE CTPOCHHE | ([ lepbst ITHI
cxoncTBa W paznuuus | TTHH K HOMCTY W QyHKIMM  TIEpHEBOTO
IOKPOBOB ITHIL i IIOKpOBa Tena IITULL.
PEITHITHIA. YcraHaBiuBaTh YEepTHI
Jla6opatopHast CXOZCTBa u paznuuus
IIOKPOBOB NITHI] X PENTHINH.
pabora Ne§ P LHp
N3yuars u ONHUCHIBATH
«BHemnee CTpOEHHE
c 0COOEHHOCTH BHEILIHETO
ntunsl. CTpoeHue me- CTpOCHHS TTHI B XOME

pBEB»

BBITIOJIHEHHST  J1abOpaTOpHOM
pabotsl. CobroaTh nMpaBuiia
paboTsl B KaOuHeTE,
oOpamieHus ¢ 1a00paTOPHBIM
o0opynoBaHueM
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OnopHo-ABUraTenbHas
CHCTEMA MTHI]

N3MeHeHuss  cTpoeHus
CKeJIeTa INTHUIl B CBSA3H C
MPUCTIOCOOJIEHHOCTHIO K
nonéry.  OcoOeHHOCTH
CTPOEHHS MYCKYJIaTypbl

N3yunth
0COOCHHOCTH
cKeneTa
CBsI3aHHbBIE
IOJIETOM.

NTHUILIBI,
c

YcranaBiauBaTh B3aMOCBS3b
BHCIITHETO CTPOCHUA

" CTPOCHUA CKCJICTA B
CBs3H C

MPUCTIOCOOTICHHOCTHIO K

MOJIETY.

Ckenet romyos

u e€¢ pyHkumu. [puannel
cpacTaHusi  OTIEIbHBIX
KOCTEN CKeJIeTa IITHII.
JlaGopaTopHas

pabota Ne9
«CtpoeHue ckenera
TTUIBDY

XapakTepHu30BaTh CTPOCHHE U
byHKIUHA MBIIICYHON
cucteMbl nTHI. W3ydates u
OIHCHIBATH CTPOCHHUE CKENleTa
TITHIIBI B nporiecce
BBITIOJIHEHHS  J1abOpaToOpHOM
pabotsl. Cobro1aTh nMpaBuiia
paboTsl B KaOuHeTE,
oOpamieHus ¢ 1a00paTOPHBIM
o0opynoBaHueM

12. Knacc Mnekonuratomue, uiau 3sepu (10 9)
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MIJICKOITMTAIOIINX

Buytpennee crpoenue

OC0OEHHOCTH CTPOCHUS
ONOPHO-/IBUTaTEIbHOM

CHCTEMBI. YpoBeHb
OpraHu3aluul  HEpPBHOHN
CHUCTEMBI II0 CPaBHEHHUIO
c OPYTUMH
MTO3BOHOYHBIMH.
XapakTepHble YEepThI
CTPOEHHUS
MULIEBAPUTEILHON

CUCTEMBl KONBITHBIX U
IPBI3YHOB. Y CIIOKHEHUE
cTpoeHust ©  (PyHKIHI
BHYTPEHHUX OPraHOB.
JlaGopaTtopnast pabota Ne
10

«CtpoeHue  ckenera
MJIEKOTIUTAIOIIIX

N3yunTth ckener u
BHYTpEHHEE
CTpOCHHE
MJIEKOTUTAIOIINX.

OnuceiBathb XapaKTepHbIE
O0COOEHHOCTH CTPOCHHUSI U
byHKUIMI orop- HO-
JIBUTATEIIbHOM CHCTEMBI,
UCTIONb3Ys IPUMEPBI
KHUBOTHBIX  pa3HbIX  Cpex
oOuTaHus.

[IpoBomuTh HaOMIOACHUS |
(UKCUPOBATh WX PE3yIbTATHI
B X0Je BBITTOJTHEHHS
nabopaTopHOH pabOTHI.
XapakTepru3oBaTh
0COOEHHOCTH CTPOCHUS
CHUCTEM BHYTPEHHUX OpPraHOB
MJICKOIIUTAOIIUX 1o
CpaBHCHHIO C PCITHIIUAMHU.
AprymMeHTHUpOBaTh BBIBOJBI O
NPOTPECCUBHOM  Pa3BUTUHU
MJIEKOTTUTAOIITHX.
Cobmronats mpaBuia paboTsl B
KaOuHeTe, 0OpalieHus ¢

Bnaxxubie
npenapaTsl
«Kponuk», ckener
MJIEKOTHMTAIOIIETO

1a60paTOPHBIM
o0opyI0BaHuEM

TemaTnueckoe IVIAHUPOBAHUE MaTEepuajia B 8 ki1acce

«BHOJIOT'UA. YEJIOBEK»
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Brenenue (2 u.)

Yacte 1. O6mwmit 0630p opraHu3Ma 4eaoBeKa
Yacte 2. OnopHO-ABUTATEIbHASI CUCTEMA
Yacts 3. KpoBs kpoBoOOpaiieHue

Yacts 4. JIpixanue

Yacrs 5. [IumeBapenue

Yactp 6. OOMeH BelecTB

Yacts 7. Beienenue

Yacts 8. Koxka

Yactp 9. DHI0KpUHHAS cUcTEMA

Yacte 10. HepBHas cucrema

Yacte 11. Opransl 4yBCTB. AHAIU3ATOPBI
Yacte 12. [loBeneHne u ncuxuka

Yacte 13. UnauBuayanbHOE pa3BUTHE OpraHU3Ma
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Ne Tema Conepxanne IleneBas yctanoBka | Kon-Bo | OcHOBHBIE BUbI | Mcnionp3oBaHue
ypoKa 4acoB JEATEIBHOCTH O0YYaroIUXCs | 060pyJ0BaHUE
Ha ypOKe/BHEYPOUHOM
3aHSATUU
1. Opranusm yenoBeka. O6muit 0030p (5 yacos)
Knerka: ctpoenue, | CTpoeHue opranusma | M3yunts crpoenue, | 1 HaspiBath oOcCHOBHBIE 4YacTu | MUKpoCKOI
XUMHAYECKHI COCTaB M | YEIOBEKA ‘KJICTKH, | XHMUYECKUH COCTaB Ki1eTkH. OnuchIBaTh QYHKIHMU | HU(pPOBOH,
JKU3HEACATECIbHOCTD TKaHH, OpraHbl, CUCTEMBI | KJIECTKU TaK XKe OpraHona0B. OOBACHATE MUKpPOIpENaparsl,
OpraHoB. Metons! | mporecchl MOHSITHE «bepMeHT». | aGoparopHoe
U3Y4EHUS KUBBIX | sxp3HENeSTENbHOCTH Paznmiyath npouecc pocta M | oGopynosanue
OpPraHHU3MOB: MPOLIECC PA3BUTHSI.
HaOIIo/IeH e, OnuceIBaTh npotuecc AeeHus
M3MepeHne, KJIETKHU. BrimonHsaTth
3KCTIEPHMEHT. 1a00opaTOPHBIN OITBIT,
JlaGopaTtopHnast pabota No HAOJI0/IaTh  POUCXOJISIIHE
1 «/leiictBue Qepmenta SIBJICHUA, (ukcuposarsb
KaTalla3bl Ha TIEPOKCH] pe3yJIbTAThI HaOo/IeHNS,
BOJIOPOII» nenath BeIBOABL. CoOMromaTh
npaBuia paboTel B KaOMHETE,
oOpamieHus ¢ 1abopaTOPHBIM
o0opynoBaHueM
Tkanu Ctpoenue opraam3ma | O600IUTH u|l Onpenenars noHATus: | Mukpockon
yeloBeKa: KJIETKH, | YTITyOuTh 3HAHUSA «TKaHb», «CUHAINCY, | uu(poBoOH,
TKAaHM, OPTaHbl, CUCTEMBI | YIAIIUXCA O PasHBIX CHEUPOTIIHS. HaseiBaTe | MUKpOIIpenapaTsl
OpraHoB. Metoasr | BUAAX H TUIIOB TANBI W BUABl  TKaHel | TKaHel
W3y4CHUS KMBBIX | TKAHCH YeIoBeKa MTO3BOHOYHBIX JKUBOTHBIX.
OpTaHU3MOB: Paznuuath pazHble BUIBI U

57



HaOJII0IeHuE,
HU3MEpPEHHE,
AKCTICPUMEHT.
JlaGopaTtopHnast pabota No
2 «KJIeTKM M TKaHHU II0J
MHKPOCKOIIOM)

TUOBl  TKaHel. OnuckIBaTh
OCOOEHHOCTH TKaHEH pa3HbBIX
tunoB. CoOnrogarh TMpaBuia
oOpareHuss ¢ MUKPOCKOTIOM.
CpaBHUBaTh WJUTIOCTpAIMHN B
y4eOHHKE C HaTypadbHBIMHU

00BEKTAMH. BeimonHaATh
HAOJIFONEHNE C  IIOMOIIBIO
MHUKPOCKOIIA, OIHCHIBATH
pe3yabTaTHI. Cobmoiath

npaBuiIa paboTel B KaOHHETE,
oOparmieHus ¢ 1a00paTOPHBIM

o0opynoBaHueM
2. OnopHo-1BUTaTeNbHASA cUCTEMA. (8 YacoB)
Ckerner. Crpoenue,| Onopa u N3yuuts  cTpOeHue, HaspiBate wactm ckenera. | Pabota ¢ MmymskoM
COCTaB U COCIMHCHUE IBUKEHUE. COCTaB U TUIIbI OnuceIBaTh dynkun | «Ckener
KOCTEH. Jlab6o- OmOpPHO-/BHTaTEIbHAS COCIMHEHHS KOCTEH CKeleTa. OnuceiBaTh | YEIOBEKA»
paropnas padora Ne 3 | .o MeTob1 CTpOEHHE TPYOUaTBIX KOCTEH | ~1abopaTopHOe
«CTpoeHue  KOCTHOH M3yUCHHS SKHBEIX u CTpOCHUE CycTaBa. 000pyn0OBaHUE IS
TKaHu» JlabopaTopHas | opraHu3MoB: PackpsIBath 3HaueHue | [TPOBEACHHA
pabora Ne 4 «CoctaB | yagmonenue, HAJIKOCTHHIIHI, xpsia, | OTBITOB.
KOCTeH» M3MepeHne, CyCTaBHOI CyMKH, TyGuaroro | J’1EKTPOHHbIE
SKCITEPHMEHT BEIIECTBA, KOCTHOMO3rOBO} | TAOMHIIbI 1
MOJOCTH, XEATOro KOCTHOTO | IIAKaThl

Mo3ra. OOBSICHATHL 3HAYECHUE

COCTaBHBIX KOMITOHEHTOB
KOCTHOM TKaHHU. BhINOIHATH
nabopaTropHbIe OTIBITHI,
(buKCcUpoBaTh.
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CKeJIeT roI0BhI U

CKeJeT rojioBbl U

N3yuuth cTpoeHue u

OnucelBaTh € IOMOIILIO

Pabota ¢ mymnskom

TYJIOBUIIIA TynoBua. Ckener 0COOEHHOCTH wutocTpau B yueOHuke | «Ckener
KOHEYHOCTEH. CKeJIeTa roJIOBbI U cTpoeHue ueperna. Ha3piBaTh | yernoBeka»
Crpoenue CKeJleTa | TyJIOBHUILA OTJAENbl  TMO3BOHOYHUKA  U| DJIEKTPOHHBIC
[105ICOB KOHEYHOCTEH, YaCTH MO3BOHKA. TaOJIALBI u
BEPXHEH W HIDKHEH PackpsiBaTh 3HaueHUE YacTel | IIaKaThbl
KOHEYHOCTEH IO3BOHKA.
OOBSICHATH  CBSI3b  MEXKAY
cTpoeHneM W GYHKIUSIMH
MMO3BOHOYHUKA, TPYAHOMN
KJIIETKU
Ckener koneunocrer | Ckener KOHeuHocTel | U3yunuts  cTpoeHue Ha3zpiBaTh uyactu cBoOOIHBIX | Pabora c
H_p CTpOGHI/Ie cKesiera | CKEJIETa IMosACOB U KOHEYHOCTEH n I1OsSICOB MYJISKOM
MOSICOB  KOHEYHOCTeH, | CBOOOHBIX KOHeuHOCTeH. OnuchBaTh € «Cxkener
BepxHeil M HiDKHeji | KOHCUHOCTEH IIOMOIIBIO  MILUIIOCTPALMM B | yejopekay
KOHEYHOCTEH. Y4eOHUKE CTPOEHHE CKENETA | yyeprnonmbre
«HUccnenoBanue KOHEYHOCTEH. TaGUIIBI u
CTpOEHHS IJIEYEBOTO Packpbisath IpUaHHY | o KATh
osicay pasziuuusg B CTPOCHUH IMOsica

HIDKHUX ~ KOHEYHOCTEH Yy
MY>KUUH u JKEHIIMH.
BuIsSBIATE 0COOCHHOCTH
CTpOCHUS CKeneTa
KOHEUYHOCTEN B X0I€e HAOIIO-
IEHUS HATypaJIbHBIX
00BEKTOB
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[TepBast moMouis npu
TpaBMax: pacTsLKEHUU
CBSI30K, BBIBHXaX
CYCTaBOB, IeperoMax
KOCTe!

Onopa u  JBMXKEHHE.
OnopHo-ABUTaTeIbHAs
cucreMa. [Ipodunakruka
TpaBmatu3Mma.  llepBas
NOMOIIb MpPHU TpaBMax
OMOPHO-/IBUTATEIbHOMN

CHCTEMBI

N3yunth MPUEMBI
MEepBOM TMOMOILIU B
3aBHCHUMOCTH oT
BUJIa TPABMBI.

Onpenendarsb TOHSATHS:
«pacCTSHKEHHEY, «BBIBUX,
«Iepenom». HaseiBaTh

IPU3HAKN PA3JIMYHBIX BHJIOB
TpaBM CYCTaBOB U KOCTEH.
OnuceiBaTh NpUEMBI NIEPBOM
IOMOIIM B 3aBUCUMOCTH OT
BHJAa TPaBMBIL.

AHanmM3upoBaTh U 00001IaTh

PabGoTa c
MYJISDKOM
«Cxkener

YEeJI0BEKAY

DNEeKTPOHHBIE

TaOJIALBI

IUIAKAThI

uHpopMmauio 0 TpaBMax
ONOPHO-/IBUTa- TEILHOMI
CHCTEMBI 51 npuémMax

OKa3aHMs MEPBOM MOMOIIU B
X0JIe pa3pabOTKu |
OCYIIECTBJICHUS ~ T'OJIOBOTO
npoekra «Kypcel  mepBoi
MOMOIIH JIJIS IIKOJIBHUKOBY
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Mprist Omnopa u PackpbiTh CBSI3b PackpbiBaTh cBsI3b QYHKIUM | MUKPOCKOIT
JBYDKEHHE. byHKIIIN u U CTPOEHUs Ha npumepe | nudpoBoii,
OmnopHo-aBuratenphas | CTPOCHMA, - a TakKe PasIuUMil MEXKTY IIAIKUMA M | MHKPOTIpETTapaThl
cucrema. Meroasl I;EZ;E;I;II; " MERILY ;T;:IITII;Z’E:II;H MHmuaMI’; MBIIIEYHON TKaHK
A AHBNX | cxenernbivm JKEBATECIbHBIMU  MBIIIIIAMH. CTpObIe

OPraHU3MOB: TaOJIUIIBI
MBIIILAMH Y€JIOBEKA. OnucelBaTh € HOMOIIBIO
HaOJII0IeHNE, o
WUTIOCTpAaiii B y4eOHHKE
M3MCPCHHC, CTpOEHUE CKEJICTHOM
OKCICPUMCHT. MBIIIIIIB. OnuceiBaTh
[TpakTnueckast pabora: yCIOBHSA HOPMAJTBHOIH
«M3yyenne paboOTHl CKEJIETHBIX MBIIIIIL.
PacCIIOIOKCHUA  MBIIII] HaspiBaTb OCHOBHBIE IPYIIIIBI
TOJIOBBI» MBI, PacKpbIBaTh NPUHLIKIT
KPETUICHUS CKEJIETHBIX MBIIIII
pPa3HBIX 4acTeu Tena.
BorsaBnars O0COOCHHOCTH
pPACTONIOKEHUST MUMHUYECKUX
Y JK€BATEJIHLHBIX MBI B
X0/1e HaOIIOCHUS]
HaTypaJIbHBIX 00BEKTOB
PaboTa mbmin Omopa wu  naBwxkeHue | OOBSCHUTD Onpenendarb nousitust | LHudposas
OmnopHo-aBUraTeabHas MEXaHU3M  pabOThI «MBIIIBI-AHTATOHUCTHD», nabopaTopus o
cucrema. MeTtoap!l | MBILIIT 1 TPUYUHBI «MBIIIIBI-CHHEPTUCTBI). buznonoruu
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I/I3y‘-IeHI/I$I KHUBBIX

OpPTaHU3MOB:

HaOJII0IeHuE,
U3MEpeHHE,

JKCIIEPUMEHT

HACTYIIJICHUS
YTOMJICHHUSI.
CpaBHUTH
JUHAMHYECKYIO U
CTaTHYECKYIO
paboTy MBIIIIII.

OOBSACHATH YCIIOBHSI
ONITUMAIILHOW PaOOTHI MBIIIII.
OnuceiBath Ba BUaa pabOTHI
MBI, OOBACHATH TPUIHHBI

HACTYIUJICHUS YTOMJIEHHUS
MBIIIII] U CpaBHMBATb
JTUHAMHYECKYIO u
CTAaTUYECKYI0 pabOTy MBIIII]
o ITOMY IPU3HAKY.
DopMynMpoBaThH IpaBuia
TUTUEHBI

(U3HYECKUX HATPY30K

(matuuk cusomep)

3. KpoBb 1 kpoBooOpaieHue (9 yacon)
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Buytpennsis  cpena.
3HayeHUe KPOBU U €€
COCTaB

Tpancnopr BEILIECTB.
BrytpeHHss cpena
opraHn3Ma, 3HaYCHHUE €€
IIOCTOSIHCTBA.
KpoenocHas u
nuMparraeckas
CUCTEMBI. Kposs.
JInmaoa. MeTtoabl
U3YYEHUS AKHUBBIX
OpPraHU3MOB:
HaOIIOIeHNE,
U3MepeHue,
AKCIEPUMEHT.

JlaGopaTtopHnast pabota No
5 «CpaBHeHUE KpOBH
YeloBeKa C  KPOBBIO
JISITYIIKI

N3yunts
BHYTPEHHIOIO Cpeny
OpraHmsma  d4e-
JIOBEKA, €€ CTpOEHHUE,
COCTaB U (DYHKIIHH.

Onpenenars HOHATHS:
«romeocTas», «hopMeHHbIE
3JIEMEHTHI KPOBHY, «ILTa3May,

«aHTUTEHY, «@HTUTEJIO».
OOBSICHATH  CBSI3b  MEXKAY
TKaHEeBOU JKHJIKOCTBIO,
auMdor ¥ TUTa3MON KPOBH B
OpraHu3Me. OnuceiBaTh
¢ynkuuun kpoBu. HazbiBathb
byHKIIT SPUTPOLIUTOB,

TPOMOOIIMTOB, JICUKOIUTOB.
OnucelBaTh BKJIAJ pPYCCKON
HaYK{ B Pa3BUTHE MEIUINHBI.
OnucelBaTh € IOMOIIBIO
WUTIOCTpAMii B yueOHUKE
MPOLECC CBEPTHIBAHUS KPOBU
U (arounTo3. BeImonHATH
nabopaTopHbIe HAOIIOICHUS C
MOMOILBI0 MUKPOCKOIIA,

Muxpockon
nnudgpoBoi,
MUKpOTpernaparhbl

¢uKcUpoBaTh  PE3yNbTATHI
HAOJIIOICHUH, IeNaTh
BBIBOJIBI. Cobmonatp
paBuIIa paboThI B
KaOuHeTe, OoOpaleHusl C
1a00paTOPHBIM
obopyoBaHuEM
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JIBr>KeHUE KPOBH T10
COCy/IaM.

TpaHcopT  BeIECTB.
KposenocHas u
nuMpaTraeckas

cucremsl. Kpo-

BSHOE  JaBICHHE U
IIYJIbC. Mertobl
W3YYCHHUS KUBBIX
OpPTraHU3MOB:
HaOIIoicHUE,
U3MepeHue,
HKCIEPUMEHT.
[IpakTuyeckass pabota
«Onpenenenne  YCC,
CKOpPOCTH KpPOBOTOKa,
«Hccnenosanue
pedaekTopHOTo
MPUTOKA  KPOBH K
MBIIIIIAM,
BKJIFOUMBILIUMCS B
paboty»

N3yunTh mpUYrHBI
IBUKEHHUSI  KPOBU
0 COCyJIaM.

OnuceiBaTh € MOMOIIBIO
WIUTIOCTpAIMii B yueOHHKe
CTPOEHHE CEPJILA U TPOLECC
CEP/ICUHBIX COKPAIIECHUH.
CpaBHUBaTh BHBI
KPOBEHOCHBIX COCYJIOB
Mexy coboit. OnuchBaTh
KpYTOB
KpOBOOOpaIICHUSI.
[lonnmaTe  paznuuve B
HCIIOJIb30BaHUU
MPUIAraTeIbHOTO
«apTepuabHBII»
MPUMEHUTEITHHO K
BUTY
KpPOBH U K cOCyJlaM

CTpOCHHE

[udposas nabopaTopus
10 GU3HOJIOTUH
(matuuk YCC)
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Perymsamust  paGotsl
cepala M COCY/OB.
[Ipenynpexnenue
3a00s1eBaHUN Ccep/a
U COCY/IOB.

KposenocHas u
nuMdaTudeckas
CHUCTEMBI. Bpen
Ta0aKOKypeHHS.
Meroasl U3y4EHUS
KUBBIX  OPraHU3MOB:
HaOJIIOIeHuE,
U3MepeHue,
AKCIEPUMEHT
[TpakTrueckas pabota:
«Jloka3aTenbCcTBO

Bpeia TA0aKOKYPEHUS

W3yuuts  paboty
cepaua oT
(bu3mIeCKux
Harpy3oK u
BIIUSIHUS
HEraTUBHBIX
(haxkTopoB
OKpYy>Karolen
cpenpl.

PackpsiBath IIOHATHSA:
«TPEHUPOBOUHBINA 3dexTy,
«(hyHKIIMOHANBbHAS TIPOOay,

«IaBsimas TIOBSI3Ka»,
COKTYT».

OOBSCHATD BaKHOCTD
CHCTEMaTHYECKUX
¢u3nuecKkux Harpy3ox s
HOPMAJIbHOTO  COCTOSIHHS
cepaua. Paznuuate
NPU3HAKY Pa3INYHBIX BUIOB
KPOBOTCYCHUM.

[udposas nabopaTopus

o
busnomornn(apTepUATLHOTO
JTABJICHUS )

nHpopMaIuio
MOBPEKICHUIX
KPOBEHOCHOM

ITOMOILIA B

[EPBOW MOMOILH JIJIs
IIKOJIBLHHUKOB)

AHanmu3upoBaTth U 00001IaTh

OpraHoB
CUCTEMBl U
npuémax OKa3zaHusl TNEepPBOM

MPOJIOJDKEHHUST PaboOThl  Haj
TrOTOBBIM TpoekTOM «Kypchl

(o)

xXome
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O6o006menue o teme 3
Bnusaue Qusnueckux
yIpaXHEHUH Ha
CepAeYHO-COCY-
JUCTYIO CUCTEMY

VKpeIuleHHe  310pOBbSL.
Brnusane — duzmdeckux
YOpPaXHEHU HAa OpraHbl
U CHUCTEMBl  OpraHOB.
Meronsl U3y4EHUS
YKUBBIX OpraHU3MOB:
HaOJIIOIeHNE,

U3MEpEHHE,dKCIIEPUMEHT.
[IpakTuueckas padoTa:
«DyHKIIMOHATBHAS ~ CEp-
JI€YHO-COCYIUCTAast
mpobay

Bocnuranue
OepeKHOTO
OTHOIIIEHUS K CBOEMY
3I0POBBIO, IPUBUTHE
WHTEpeca K
M3y4YEHUIO

npeamerTa.

Paznuuath MpU3HAKHU
pa3IMYHBIX BHJIOB
KpoBoTeueHHil. OnuchIBaTh €
IIOMOILBI WUIIOCTPALIUKA B

y4eOHHKE Mephl OKa3aHWS
MepBOi MTOMOITH B
3aBHCHUMOCTH oT BUJA
KpOBOTEUYCHHs.  BBHIMOTHATH
OTIBIT — Opatb
(hYHKIIMOHATIBHYIO poOy;
¢buKkcupoBaTh  pe3yNbTaThI;

MPOBOANTH BBIYHCICHUS U
JIeNaTh OILIGHKY COCTOSHHS
cepama 1Mo pe3yiabTaTam
onbiTa. CoOyrofaTh MpaBuiia
paboThl B KaOuHeTe,
oOparieHus ¢ J1abopaTopHbIM

o0opymoBaHUEM.

AHanmM3upoBaTh U 0000IATH
nHpopMaIuio 0
TTOBPEIKICHHSIX OpTraHoOB

KPOBEHOCHOM CHCTEMBI 1

Hudposas
naboparopust 10

buznomoTNH
(matyuk UCC n
apTepHallbHOTO
JIaBJICHUS )

npuéMax OKas3aHUsl TEepPBOH
TTOMOIIA B X0Je
MPOJIOJDKEHHUST pabOThl  Ha
roTOBBIM TIpoeKTOM «KypcChI
[EPBOW MOMOILH IS
IIKOJIBLHUKOB)

4. llpixaTenpHas cuctema (5 4acoB)
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Crpoenue kux. | JIpixanue. [prxatensHas | U3yuuTs CcTpoeHHE OnuceiBath ctpoenue a€rkux | [{udponas
["a3006MmeH B jerk cuctema. ['a3000MeH B | JIETKUX U MEXaHU3M YEJI0BEKA. OOBACHATE | maGopaTopust IO
TKaHAX. JIErKuX u TKaHIX. | Ta3000MeHA. IpeuMyIIeCTBa 9KOJIOTUU (AATYHUK
Mertonsl U3y4YeHUs allbBCOIIAPHOTO CTPOCHHA | oxpcu  yriiepoja,
KHBBIX OPTaHH3MOB: IETKUX 1O CPABHEHHIO CO | ypcnopona,
HaOJII0ZICHUE, CTPOCHHEM  JICTKHX Y| BmaxHOCTH)
MpeICTaBUTENNCH JPYTUX
U3MEpPEHUE,IKCIICPUMEHT. CIACCOR O3BOHOYHBIX
Jlabopatopuas pabora Ne KHBOTHBIX. PacKphIBaTh POITH
6 «CocTaB B/BIXaEMOTO 1 reMorjao0MHa B ra3000MeHe.
BBIZILIXaCMOI'0 BO3yXa» Boeimonasate  maGopaTtopHbIit
OMBIT, JIeJIaTh BBIBOJ IO
pe3yabTaTaM OIbITa.
Cobmronate npaBuia paboThI
B KaOuHeTe, oOpaimieHus ¢
1a00paTOPHBIM
o0opynoBaHueM
JlbIxaTenbHble Hpixanue. JlpixatensHast | ChopMupoBath OnwuceiBate ¢ynkuuu | LHudposas
JBMXCHUS CuCTEeMa. Bpen | 3HaHHA 0 MexaHU3MeE auadparms. HasbiBaTh | maGopatopust 10
TabakoKypeHusi. MeTonbl | JbIXaTebHBIX Oprasbl,  y4dacCTBYIOIUHE B | hu3moI0TUN
U3y4eHHs JKUBBIX | JIBHKCHUM, IIPOLECCE NBIXaHUA. _ | (naTumk  gacToOTHI
OpPTaHU3MOB: pa3BHBATh TOHSITHE BoInonHATE HaGOP%TOPHHH JIBIXaHU )
HaOII0IcHNE, U3MEPEHHE, | «Ta3000MEeH. OTBIT — Ha — TOTOBOH (1
SKCITEpUMEHT. WU3TOTOBIICHHOU

JlaGopatopHast paboTa Ne
7 «/IpIxaTenbHbIC

CaMOCTOATENbHO) MOJIENH,
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JIBIDKCHUS» Perynsnus
IBIXaHUS.

HaOII0JaTh  MPOUCXOIAIINE
SBIICHWSI W OIHCHIBATh
MpoIecChl BIOXa W BBIIOXA.
Cobmronate mpaBuiia pabOThI
B KaOuHeTe, oOpamieHus ¢
1a00paTOPHBIM

obopynoBaHueM
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Bonesnn
IBIXaHUS

OpraHoB

['uruena opranon
IeIXaHus. 3a00JIeBaHus

opra-
HOB JIBIXaHUS M  HUX
IpeaynpexIeHue.
Wndexunonnsie
3a00I€BaHUs M MEPBI UX
PO UITAKTUKH. Bpen
TabaKOKypEHHUSI.
[IpakTuueckast  pabota:

«Omnpenenenue 3arbl-
JIEHHOCTH BO3/yXa»

[TozHakomuThCs c
OCHOBHBIMH BHJIaMU
3a0oneBaHui

OpraHoB
JIBIXaHUS, BBISIBUTH

yTH
3a0071€BaHUS U MEPBI
ux

popUIaKTUKH
. Bpen
TabaKOKypEeHHS.
[IpakTnueckas
pabora:
«Omnpenenenue
3aMbUIEHHOCTH
BO3yXa»

PackpriBath MTOHATHE
«KU3HEHHAas €MKOCTb
JETKUXY.

OOBACHATH CYTh OMACHOCTH
3a0071eBaHUS TPHIITIOM,
TyOepKyIE30M JIETKUX, PAKOM
nérkux. HaswiBaTh QakxTopsl,
CIIOCOOCTBYIOIIHE
3apakeHHI0  TYOepKyI&3om
JIETKHUX.
Ha3spiBaTh
CHIDKAIOIINe

MeEpHlI,
BEPOSATHOCTH
3apaKeHUs 00Je3HIMH,
nepeaBaeMbIMU yepes
BO3AyX. PackpbIBaTh croco0
KCIIOJI30BaHMS
¢dbmooporpadun TUTSt
JUArHOCTUKHA  HATOT€HHBIX
H3MCHEHUH B JIETKHX.
OOBACHATD Ba)KHOCTh
TUTUEHBI  IOMEIICHHH U
JIbIXaTCIbHOH  TMMHACTHKH
JUTSI 3JTOPOBBSI YEJIOBEKA.
[IpoBoauTH OIBIT,
(bUKCUpPOBATh PE3YIbTATHI U

Hudposas
nmaboparopusi 10
AKOJIOTUU(JATIUK

OKHCH  YIJIEPOJa)
nabopatopus 1O
busnonoruu
(maT4MK  YacTOTHI
JIbIXaHUS )
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JIeNIaTh BBIBOJI ITO PE3yJIbTaTaM
OIlbITA.

ColmronaTe npaBuiIa padboThI
B KaOwHeTe, oOpaimieHusi C

1a00paTOPHBIM
00opy0BaHUEM
5. [IumeBapurenpHas cucreMa. (7 4acoB)
3nauenue nuiy ¥ €€ | [Inranue. [Inmmesapenune. | U3yunts 3HaueHue u Onpenensrs HOHSTHE | DJIEKTPOHHBIE
COCTaB ITnmesapuTenbHast CTpOCHHUEC «rueBapeHne». OnuchbBaTh | TaOIUIIBI u
CuCTCMA. Metobl pa3IMYHBIX OpPraHOB C MOMOIIBIO MJUTIOCTPALMHI B | IIaKaThl.
U3yICHUSA KUBBIX | fypieBapeHust. y4eOHUKe crpoeHue | Iudposast
OpraHu3MOB: TMUIICBAPUTENLHON CHCTEMBL. | 1aGopaTopHs 110
HaOIIOIeHNE, HasbiBaTh GYHKIUY | yxomorun (naTunk
U3MEpCHHE, pa3IMYHBIX OPraHoB | pH)
HKCIEPUMEHT. MUIICBapCHUSI. Ha3zpiBaTp
[IpakTtuueckass pabora: MecTa BIIAJICHUS
«OmnpenencHue MULIEBAPUTENBHBIX KEIE3 B
MECTOIOJIOXKCHUA MUIEBAPUTEIBHBIN TPAKT.
CIIOHHBIX BeImmonHATh OIIBIT,
KeEes» CpaBHUBATh pe3yabTaThl

HaAOJIFONEHNSI C ONKWCAHUEM B
ydeOHHKE
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PackpriBath
(YHKIIMH CITFOHBI U
KETyJJOYHOTO COKa
UL TIporecca
MTUIIIEBAPCHUSI.

PackpsiBath byHKIAHA
coHbL. Onu- ChIBaTh
CTpOEHUE JKENyA0YHOU

cTeHKU. Ha3piBaTh akTHBHBIE
BEILIECTBA, JICUCTBYIOIIUE Ha
MUIIEBON KOMOK B JKEIyAKe, U
ux GyHKuuu. BbIMoOnHATH
nabopaTopHbIE OTIBITHI,
HAOMIOIaTh  TIPOUCXOJSININE
SIBIICHUS U JICTIATh BBIBOJ] 11O

Hudposas
nmaboparopusi 10

9KOJIOTHH (IaTUYnK
pH)

[InmeBapenue B IIuranue. [Inmesapenue.

poToBOii mojtocti u B | [luieBapuTebHast

KeTyJIKe CHUcTEMA. Mertobl
U3y4CHUS JKUBBIX
OpPTraHU3MOB:
HaOIIOIeHNE,
U3MepeHue,
HKCTIIEPUMEHT.
JlaGopatopHas padota Ne
8, 9 «JlerictBrue
(GbepMEeHTOB CIIOHBI Ha
Kpax-
Mal, «/JlericTBHe
(epMEHTOB JKEITYA0YHOTO
coka Ha OesKu

pe3ynbTataM  HaOJIOJICHUIA.
Cobmtonate mpaBuiia padOThI
B KaOuHeTe, oOpaiieHus c
1a00paTOPHBIM
o0opyI0oBaHuEM

6. OOMeH BemecTB U dHepruu. Buramuns ( 3 9acoB)
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HopMmsbl nutanus PammonansHoe utanue. | YCTaHOBUTH Onpenenars noustus | Ludposas o
HopMsI 1 pesxum 3aBUCUMOCTh MEXIY «OCHOBHOU 00MeH», «oOmmii | maboparopus C,
MUTAHMUSL. THUIIOM JESITEIIFHOCTH oOMeHY. CpaBHuBaTh | pusHOIOrHN
MeTo bt u3ydeHus | ICMOBEKA U HOpMAMH OpF?HHBM B3pOCJIOTO U | (maT4uK
JKHBBIX OpraHu3MoB: | MUTaHNA, yepes peOCHka 1O  IoKasaressiM YacTOThI
HaOITI0ICHHE, OCHOBHbBIE TOHSATHS: OCHOBHOTO 0OMEHa. JIbIXaHMUS,
H3MEpeHHeE. «OCHOBHOH 00OMEHY, ObmbacHATH 3aBUCUMOCTE | aprepHalIbHOTO
[IpakTHueckas paGora: | «OOLIMH OOMEHY. MEXIY THIOM NCATCABHOCTH | napjenus)
«Orpenenenie YeJloBeKa u HOpMaM#
TPEHUPOBAHHOCTHU TTHTAHUL.
opraHuzMa o IIpoBoauts OllICHUBaHHUE
(byHKIMOHATBHOT TPEHUPOBAHHOCTU OpraHU3Ma
po6ey c IIOMOIIbIO
(byHKIMOHATBHON poOBI,
buKcUpoBaTh PE3yNbTaThl U
Jenarb BBIBOJ, CpaBHHMBAs
JKCHEPUMEHTAIbHBIEC JaHHBIE
C 3TAIOHHBIMHU
8. Koxa. (4 yaco)
Ponb xoxu B Pons KOXH B | PackpeiBaTe  pounb Knaccudunuposatsb [udposas o
TEPMOPETYIIALHNN TEPMOPET yJISALUH. KOXH B OPUYMHBL  3a00JIeBaHUI naboparopus
3akanuBanne. OkxaszaHue | TEPMOPETYISALUH. KOXI. busnonoruu
nepBoii  momomu  npu | ONKMCEIBaTE MPUEMBI HasbiBaTh TNpPH3HAKK 0)oOra,| AATIHK 1
TCIUIOBOM M COJHCYHOM | IICPBOM NOMOIIM IIPH 0OMOPOKEHHS KOKH. TEMIICPATypPHI
ynapax TEIJI0BOM u OmNMCLIBATE BJIQ)KHOCTH)

COJTHEYHOM yJape.

MEpHI,

IMPUMCHACMBIC IIPU 0XKOrax,
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obMopoxkenusix. ONHCHIBATH

CHUMIITOMBI CTPUTYILETO
JWIIAsi, YECOTKHU.

HassiBath MEpLI
npopHIAKTUKA
UH(EKINOHHBIX KOKHBIX

3aboneBanuii.  OmnpenensTh
MOHSITUE «TEPMOPETYIISIIUS.
OmnucelBaTh CBOMCTBA KOXHU,
MTO3BOJISIIOIIME €i1 BBITOJIHATE

GyHKIIHUIO opraHa
TEPMOPETYJISALIHH.
PackpeiBath 3HAUYCHUE

3aKaJIMBaHUA JUIsS OpraHU3Ma.
OnuceiBaTh BUJIBI
3aKaJIMBAIOIINX MPOLIETYP.
HaspiBath MpU3HAKU
TEIJIOBOTO ynaapa,
COJIHEYHOTO yJiapa.
OnuceiBaTh MPUEMBI MEPBOM
NOMOIIM  TpPH  TEIJIOBOM
ylape, COJHEYHOM YyJape.
AHanmu3upoBath U 000011aThH
nH(pOpMaIIO 0 HAPYIICHHUSIX
TEPMOPETYJISALUH,
MOBPEXACHUIX  KOXU U
npuéMax OKa3aHWsl TEepBOU
MOMOIIN B XOJi¢ 3aBEpIICHUS
paboThI HAJ IPOSKTOM
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«Kypcel nepBoit moMonu Jaist
HIKOJIbHUKOBY»
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10. HepBHas cuctema (5 9acoB)
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ABTOHOMHBIA  OTZOEN

HEPBHOU CHUCTEMBI.
HeitporymopanbHas
peryusuus

HeiiporymopainbHas
perymsiiusi  MpOIECCOB
KU3ZHEJEATEIbHOCTH
opranusma

N3yunth cTpoeHue u
3HaYEHUE
ABTOHOMHOM
HEPBHOM CUCTEMBI

HasriBath 0COOEHHOCTHU
paboThl aBTOHOMHOTO OTJieja
HEPBHOU CUCTEMBI.

Paznnuare C  TOMOIIBIO
WUTIOCTpAllMl B y4eOHHUKE

CUMITATUYECKUMN u
rapacuMNaTUYeCKUM
MOJAO0TIENbI ABTOHOMHOTO
OT/eJ1a HEPBHOU CUCTEMBI I10
0COOEHHOCTSIM CTPOCHHUSL.
Paznuuath
MapacuMIaTUYECKUN u

CUMIATHYECKUNH TOJIOTIEINbI
10 0OCOOCHHOCTSIM BIUSTHUS Ha
BHYTPEHHHUE OpPraHEL.

OOBsICHATH Ha  TIpUMEPE
peakuuu Ha cTpecc
COTJIACOBAaHHOCTh paboThI
JKeNE€3 BHYTPEHHEN CEeKpenuu
U OTJICJIOB HEPBHOW CHUCTEMBI,
paziuyue MeXay HEpPBHOW M
TyYMOPAJIBHOM peryssinuen mo

obmemMy XapaxkTepy
BO3JCHCTBUS HA OPTaHU3M.
BrIimmomaaTs OITBIT,

HaOMIOaTh  MPOUCXOIAIINE
NpOIECCHl W CPaBHUBATH
MOJTyYEHHBIC pe3yNbTaThl
OmbITa c 0’KHAEMBIMHU
(omuCaHHBIMU B TEKCTE

y4eOHHKA)

Hudposas
nmaboparopusi 10

dbuszmoorun
TaTYAK
apTepUAIBHOTO
naBieHus (Tybca)
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TemaTnueckoe NJIAHMPOBaHMeE MaTepuaJia B 9 Kiacce

«O01mme 3aKOHOMEPHOCTH KU3HI»

Yactp 1. O6mue 3aKOHOMEPHOCTH KU3HU

Yactp 2. 3aKOHOMEPHOCTH JKM3HH Ha KJIETOYHOM YPOBHE

Yactp 3. 3aKkOHOMEPHOCTH ’)KU3HU HAa OpraHu3MeHHOM ypoBHE YacTs 4.
3aKOHOMEPHOCTH MPOMCXO0KIEHUS U pa3BUTH KU3HU Ha 3emie Yacts 5.

3aKOHOMEPHOCTH B3aHMOOTHOILIEHUN OPIraHU3MOB U CPEJIbI

Ne

Tema

Conepxanue

[leneBas ycTaHOBKA
ypoka

Koma-Bo
4acoB

OcCHOBHEBIE BUEI
JESATETLHOCTH O0YyJaroIIXCst
Ha ypOKE/BHEYPOUHOM

3aHATUN

Wcnonb3oBanue
obopynoBaHue

1. 3akOHOMEPHOCTH KU3HU Ha KJIETOUYHOM ypoBHE (10 u)
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MHoroo6pa3ue KIeTok

0O0001mmenune paHee
M3YYEHHOI0 Marepuana.
Mmuoroobpasue  THIIOB
KJIETOK: CBOOOJHOXXHUBY-
mue W oOpasyromiue
TKaHHU, TPOKAPUOTHL,DY-
KapuoTel. Pob yuéHBIX B
W3YYCHUU KIIETKU.
JlaGopatopHasi pabota Ne
1

«MHoroo6pasue KJIETOK
sykapuotr.  CpaBHeHUE
PACTUTENbHBIX U )KUBOT-

N3yunts
MHOT0O0Opa3ue
KIICTOK DYKapHOT H
BBISIBUTH

0COOEHHOCTh
WX CTPOCHHUS PA3HBIX
apCTB

Onpenenars OTIIMYNATEIbHBIE
MIPU3HAKU KJIETOK MPOKAPUOT
u  oykapuor. [IlpuBoguTh
IpUMEPBI OpraHU3MOB
IPOKapuoOT W JYKapHuoT.
XapakTepru3oBaTh
CYyILIECTBEHHBIE MIPU3HAKU
KU3HEACATEIBHOCTH CBO-
OOJHOKMBYIIEH KIETKA U
KJIETKH, BXOJSINEH B COCTaB
TkaHu. HaspBarth  uMeHa
YYEHBIX, IOJIOKUBIINX
Havyajo U3YyYEHHUIO KIIETKH.

Muxpockon
nnudgpoBoi,
MUKpOTpenaparsl.

HBIX KJICTOK»

CpaBHUBATH CTpOCHUE
PaCTUTENBHBIX U YKUBOTHBIX
KIIETOK. dukcupoBaTh

pe3yibTaThl HaONMIOACHHH U
nenatb BbIBOAbL. CoOmronaTh
npaBuia paboTel B KaOHHETE,
oOpamieHus ¢ 1a00paTOPHBIM
o0opynoBaHueM
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Xumuueckue — Bemie- | O600meHne panee | U3yunuts Paznuuate w  Ha3wBaTh | MUKpOCKOM

CTBA B KJIIETKE W3Y4YEHHOTO MaTepHuala. | XUMUYECKUN COCTaB OCHOBHBIC HEOPTraHUYECKHUE U | U(DPOBOW,
OcobeHHOCTH Y PpasHbIX THIIOB OpTraHU4YCCKUC BCIICCTBA J]a60paT0pHoe
XUMHUYECKOTO cocTaBa | KJICTOK. KJICTKH. obopymoBaHue 1O
KUBOH KJIETKH M €ro OObACHATL GYHKIMY BOMBL, | P3ydeHHIO
CXOJICTBO Y  pa3HbIX MHHCPAIbHBIX XAMUYECKOr0
TUIIOB KJIETOK. BCLLECTB, OCIIKOB, COCTaBa KJIETOK
Heopranunueckue u YTJICBOAOB, JINIIUZIOB U
OpPraHUYeCKHE BEIIECTBA HYKJIICMHOBBIX KHCJIOT B
KJIETKH. Copnepxanue KJICTKC.
BOJIBL, MHHEPAIbHBIX CpaBHUBaTh XUMUYECKUN
coJteif, yIIeBOIOB, JIUIIH- cOCTaB KJIETOK X(I/IBBIi(
JI0B, GEJIKOB B KJIETKE W OpraHMW3MOB M TENl HEXHUBOUN
opranmsme. Ux pyHKIun MIPUPOJIBL,IETATh BEIBOBI
B KU3HENIEATEIbHOCTU
KJIETKH

CtpoeHue KIEeTKH CtpyKkTypHBIE yactu | U3yunuts Paznmuuare ocHoBHbIe 4Yacth | [{udposoit
KIIETKU: MeMOpaHa, sapo, byHKIIUN KJIETKH. HazwiBaTh U | MUKPOCKOII u
LHUTOIUIa3Ma C | OpraHou0OB KIIETOK, OOBSICHATh  CYIIECTBEHHBIE | TOTOBBIC MH-
OpraHOMJAAMH U | BBISIBUTH ux NpU3HAKKM  BCEX  4acTell | kponpemnaparsl
BKJIFOUEHUSIMH. OTJINYUTEIbHBIC KJIETKH. CpaBHUBaTh
OpraHouipl KJIETKH ¥ UX | OCOOCHHOCTH. 0CO0EHHOCTH KJIETOK
byHKIIUN pacTeHM ¥ KUBOTHBIX
MeMmb6paHHbIe " Boinensate u Ha3bIBAThH
HeMeM6paHHHe CYLIECCTBCHHBIC IIPU3HAKHU
OpraHOUbI,

OTJIMYUTENBHBIE 0COOECH-
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HOCTH MX CTPOCHHSI U
byHKIUHA

CTPOCHUSI OPTaHOUIOB.

Paznnuathe OpraHoOUIbI
KJIETKHU Ha pHUCYHKE
y4eOHHKaA.

OO0BsicHATD  GQYHKIUH
OTIIENbHBIX  OPraHOHJIOB B
KU3ZHEJEATEIbHOCTH
pacTUTENBHON U KUBOTHOU
KJIETOK
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Pa3sMHOXeHME KIIETKH U

€€ JKU3HEHHBIN [TUKII

Pasmuoxenne KJICTKH
myTEéM JIeJIeHHs — o011Iee
CBOMCTBO KJIETOK
OJHOKJICTOYHBIX U
MHOT'OKJIETOYHBIX
opranu3mMoB. Kierounoe
JIeJICHUE Y IPOKAPUOT —
JIeJICHUE KJICTKH HaJBOC.
[enenne  KiIeTkH Yy
ykapuoT. Muto3. da3sl
MHTO3a. KuzneHHsIi
IIUKJI KJIETKU: nHTEep(da3a,
MHTO3. Pa3nencaue
KJIETOYHOI'O
COJIEPKUMOTO Ha JIBE
JIOYEePHUE KIIETKH.

N3yunth
JKU3HCHHBIN
COMaTHYCCKOM
KJIETKH Ha TIpUMEpE
JEISIINXCS  KIETOK
KOpeIiKa jJyka

LUK

XapakTepus3oBaTh  3HAUYEHUE
Pa3MHOKEHHUSI KIETKU.
CpaBHUBaThH JACIIEHUE KIIETKH
NPOKAapUOT U JYKapHOT,
Jenatb BBIBOJIBI Ha OCHOBE
CpPaBHEHU. Onpenensrs
MOHSTHUSA «MHTO3» u
«KIIETOYHBIN UKD,
®uKCUpOBaTh  pPE3yIbTaThI
HAOJIIOICHUH,
(dbopMyIUpOBaTH BHIBOJIBI.

ColmronaTe mpaBwmiia pabOTHI
B KaOwHeTe, oOpaimieHust ¢
1a60paTOPHBIM
o0opyI0BaHuEM
OOBSICHSTH

pacnpeneneHus

MCXaHH3M

Hudposoit
MUKPOCKOTI

TOTOBBIE
Kpornpenaparbl

n
MMH-

JIaGoparopHas HACJIEACTBEHHOIO Marepuaia

pabota Ne2 MEXAy JABYMS JIOYEPHUMHU

«PaccmaTtpuBanue KIETKaMHd y TPOKAPUOT U

MHUKPOIIpENapaToB c DYKapHOT. HasriBath u

IENISAIUMHUCS KIIETKaMI) XapaKTepu30BaTh cTaauu
KJIETOYHOIO ITUKJIA.

HaGmromate #  ONHCHIBATH

JeNAIMecs KJIETKU o
TOTOBBIM MUKPOITIpENapaTaMm.

2. 3aKOHOMEPHOCTH >KU3HU Ha OpraHU3MEHHOM ypoBHE (17 1)
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bakTepuu u BUpychI PaznooGpasue dopm | U3yunuts Beigensits cymectBeHHbie | [[udposoit
OpraHu3MOB: CYIIECTBCHHBIC pU3HAKHA OaxTepuil, | MUKPOCKOII Hu
OJTHOKJICTOYHBIE, NpU3HAKK OaKTepuii, [IMaHOOAKTEPUH W BHUPYCOB. | TOTOBLIE MHU-
MHOTOKJIETOYHBIE y | IMaHOOAKTePHiA 1 OOBsACHATh (HA KOHKPETHBIX | KpOIpernapaThl
HekJeTouHble. baktepuun | BUPYCOB npuMepax)  CTpOEHHE U | OaKTepHid,
KaK OJITHOKJIETOYHbIE 3HaYCHHE Oaxtepwii, | Ta0OpaTOpHOE
JIOAIEPHBIE  OPTaHU3MBI. UaHOOAKTEPHl M BHUPYCOB. obopynoBaHue Juist
Bupycsl KakK PaccmaTtpuBath U 0OBACHATL | pUKCALUM K
HEKJIETOYHAast dopma 0  PUCYHKY  YydeOHHKA | OKpaIIuBaHHs
*u3HU. OTINYUTETHHBIE nporecc IIPOHUKHOBEHUS | OaKTepHii no
0COOCHHOCTH OaKTepHii U BUpyCa B KIETKY M €ro | Ipamy
BHUPYCOB. 3HavyeHue pasMHOXeHus.  [IpuBoauThH
OakTepuii U BHUPYCOB B pUMEpPbI 3a00JIeBaHUM,
pupoje BBI3BIBACMBIX OaKTEePHSIMH U
BUpYyCaMU
Pacturenbubrit ['maBHBIC cBoiicTBa | YriyOuTh " Beigenmsite u 0006mate | [ludposoit
OpraHu3M W  €ro | pacTeHUuM: 00001aTh CYILIECTBEHHBIE MPU3HAKH | MUKPOCKOT u
0COOCHHOCTH aBTOTPO(HOCTH, CYIIECTBCHHBIE pacTeHUuil W PaCTUTEIBHOU | TOTOBBIE MU-
HECITOCOOHOCTh K | IPU3HAKHU PACTEHUN KJICTKH. KpOIIpenaparsl,
AKTUBHOMY U PAaCTUTEIIBHOU XapakTepusoBath 71a00paToOpHOE
TIepe/IBIKEHHIO, KJIETKH. 0COOCHHOCTH MPOLECCOB | oGopyroanme AT
pa3MeleHue OCHOBHBIX KHU3HCACATCIBHOCTH IPUTOTOBJICHHS
yacreu — KOpHI H pacTCHUMU. ITUTAaHUA, BPEMEHHBIX
noGera — B IBYX pa3HBIX JIBIXaHUS, dboTocuHTE3A, MHKpOTIperna-
cpemax.  OcobeHHOCTH pa3MHOXeHusi. CpaBHHMBATH paToB
paCTHTGHBHOﬁ KJIETKU: 3HAUCHHUC I10JIOBOT'O "
NPUHAMIEKHOCT K DY- 6ecronoro Croco6oB
KapuoTam, HaTH4KeE Pa3MHOXKEHHS pacTeHui,
KJICTOYHOMH CTCHKH, JlenaTh BbIBOJIBI HA
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IUIACTUJ, W KPYHHBIX
BaKyOJICH.

CnocoObl  pa3sMHOXKECHHS
pacTeHui: TMOJIOBOE U
oecronoe. OcoOeHHOCTH
MOJIOBOTO PAa3MHOKEHUSI.
Turmbl Oecronoro
Pa3MHOXKCHHUS:
BEIreTaTuBHOC,
CIIOpaMu,IeJICHUEM
KJIETKU HA/IBOE

OCHOBE CPaBHEHHSL.
OOBACHATH POJb Pa3IUYHBIX
pacTeHul B JKM3HH YEIIOBEKA.

[IpuBouTH MPUMEPbI
UCIIOJIb30BAHUSL  YEIIOBEKOM
pa3HBIX Croco0oB

Pa3MHOKEHHUsI PACTEHUM B
XO3SIICTBE U B IPUPOJIE
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[HapcTBO rpuboB. | ['pubsl, ux cxomctBo c | Jlath Brinenars u | lHudposoit
JInmaiuuku JIPYTUMHU SYKApUOTHYE- | XapAKTCPUCTHKY XapaKkTepU30BaTh MHKPOCKOIl U
CKHMH OpraHu3MaMu — | CYIIECTBEHHBIX CYIIECTBEHHbBIE MPU3HAKU | TOTOBBIE
pacTeHUAMH ¥ | IPU3HAKOB CTPOCHHS CTPOGHUS W IPOLIECCOB | MUKPOIPEIapaThl
SKHBOTHBIMU _ uln MIPOLIECCOB KU3HENEATENLHOCTUTPHOOB U | rpuboB,
OTIHaHe oT x| KU3HEIEATETbHOCTH JIMIIAHHIKOB HAa KOHKPETHBIX | repGapHbIil
Crenmdundeckue rpubos 1 ngMean' Matephai rpubos u
CBOMCTBa rpuGos. | THIHAHHIKOB rpp;gngaTbco C;;fg;;:; JIMIIAHAKOB
Mroroodpasue 1 pacTeHui, KUBOTHBIX U
SHAUCHHE IrpHOOB: JMIIAHUKOB, JIeaTh
IJIECHEBBIX, HIANOYHBIX, BBIBOJIBI.  XapaKTepU30BaTh
apa3suTHYECKUX. 3HauYEHUe rpuboB u
JIunrailHuky Kak 0coObIe JIMIIAWHUKOB I IIPUPOABI U
CUMOHMOTHYECKUE YeJI0BeKa.
OpraHU3MBblI; ux Ot™meuaTh OMAacHOCTh
MHOT00Gpasue " STOBUTBIX TPHOOB U
3HauUCHUE HE00X0IMMOCTh 3HaHUS
npaBuin cbopa rpuboB B
pupoje
KuBotnslit opranusm n| OCoOEHHOCTH KUBOTHBIX | Beinenutsb u Brigenars u 00001m1ars | Braxusie
€ro 0COOEHHOCTH OpPraHHU3MOB: 00001IHTH CYIIECTBEHHbBIE MPU3HAKU | TIpenapaThl
MPUHAICKHOCTh K | CYHICCTBCHHBIC CTPOEHHUS M TPOIIECCOB | )KUBOTHBIX
3yKapuoTam, [PU3HAKH  CTPOCHMS KU3HEIEATEILHOCTH Pa3JINYHbBIX THIIOB
reTepoTpOPHOCTD, 1 Hponeccos XKHUBOTHBIX. Habmronate u

COCOOHOCTH K aKTUBHO-

KU3HCACATCIIBHOCTH
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My MEePEIBIIKEHUIO, PKHBOTHBIX
3a00Ta O  IIOTOMCTBE,
MMOCTPOMKA KUK (THE3I,
HOD). Jlenenne >KMBOTHBIX
o crocobaMm TOOBIBaHUS
TTHAIIN:
PacCTHTEILHOSITHEIC,
XHUIIHBIE,
Mapa3suTHICCKHE,
magaJlbIIMKHW, BCCAOAHBIC

OIIMChIBATb IMOBCACHUC
PKHBOTHBIX.

HasbiBathb KOHKPETHBIE
[pPUMEpHl PA3IUYHBIX JIUKUX
PKUBOTHBIX u Hauboee
[pacpoCTpaHEHHBIX
TOMAILTHUX KUBOTHBIX.
OOBSICHATH POJIb Pa3IMUYHBIX
PKUBOTHBIX B )KM3HU UYEJIOBEKA.
XapakTepu3oBaTh  CIIOCOOBI
MUTaHMS, pacceneHus,
repeKuBaHus
HEOMaronpUsITHBIX YCIOBUHM U
[MOCTPONKH JKUIIHILL

PKHBOTHBIMHU

S. 3aKOHOMEPHOCTH B3aUMOOTHOIIIEHUH OPraHu3MOB U cpefbl (15 1)
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'Y CIIOBUS KU3HU HA Cpensl KU3HU |/[aTh XapaKTEPUCTUKY Briaenars u [udposas
Semie OpPraHU3MOB Ha 3€MJIE: (OCHOBHBIM  CpeaaM XapaKTepU30BaTh nmabopaTopusi 1O
BOZIHA, Ha3€MHO- HKHU3HU CYLIECTBEHHBIE DKOJIOTHUU TAaTYNK
BO3IyIIHAS, TIOYBEHHAS, MpU3HAKH cper MYTHOCTH,
;p;a:;:; M;I;iii KU3HU Ha 3emie. HaspiBaTh ;J;IEDKHOCTH’
OPFaHH3MOB B  DA3HBIX XapaKTepHbIC TPU3HAKU ) yl"J'I’eKI/ICJ'IOFO
cpemax.  DKOJIOTUYECKHE OpraHu3MOB — oOuTaTenei rasa W KACIOPONA)
(hakTOpHI:a0NOTHYECKHE, OTUX CPEJ XKU3HU.
OMOTHYECKHUE U XapakTepu3oBaTh YePTHI
AHTPOIIOTCHHBIC MPUCIIOCOOTICHHOCTH
OpraHM3MOB K Cpele HX
0OUTaHUS.
Pacno3naBath u
XapaKTepu30BaTh
HKOJIOTMUECKHE (bakxTopsI
CpeIb
DKOJIOTUYECKUE O06o0uieHne panee u3y-  |BBIIBUTH OCHOBHBIE Briensate u [[ludposas
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POOIEMBI

chepe.
TIPUPOIBI

B

ouo-
OxpaHa

YEHHOTO MaTepuara.
OTHoOLIEHUE YeNoBeKa K
NpUpoZic B  HCTOPHUH
YeII0BEYECTBA.
[IpoGnembr  Guocdepsr:
HUCTOLIEHUE NPUPOIHBIX
pecypcoB, 3arpsi3HEHHE,
COKpalleHue
OHMOJIOTrNYECKOr0o
pazHooOpa3us. Pemienne
9KOJIOTUYECKHUX MPOoOIIeM
ounochepsr:
paIMoHaIbHOe
UCTIOJIb30BaHUE
pecypcos,
IPUPOIBI,
9KOJIOTUIECKOE
o0pa3oBaHUE HACEIICHHUS.
JlaGopatopHas

oXpaHa
BceoOIIee

pabota Ne6
«OrneHka KayecTBa
OKpYKarlolleu cpeabh»

IKOJIOTHYECKHUE
npobaemsl Onocde-

pBIL. [IposecTn
OLICHKY KayecTBa
OKpYy>Karoleu

CpeIpbl.

XapaKTepu30BaTh  MPUUUHBI
HKOJIOTUYECKUX TpobieM B
ouocgepe. IIporHo3mpoBaTh
MOCTICICTBUS UCTOIICHUS
MPUPOJHBIX  PEeCypcoB U
COKpaIleHus
OMOJIOTUIECKOTO
pazHooOpa3us. O0cyxaaTh Ha
KOHKPETHBIX npuMepax
9KOJIOTUYECKHE  MPOOIEMBI
CBOETO peruoHa u Ouochepsl
B IICJIOM.

AprymMeHTHpoBaTh

HEOO0XOIMMOCTh 3aIUATHI
OKpYy>Karolen cpenbl,
coOroIeHns MpaBUI
OTHOIICHUS K JKMBOH H

HEKHUBOM MIpUpojie. BoISBIATH

u OlICHUBATh CTENEHb
3arpsi3HCHUS MTOMEILCHH.
dukcupoBaTh  pe3yIbTaThI
HaOJIIONeHNIT u JIenarTh
BBIBOJIBI. CoOuronaThb

npaBujia paboOThl B KAOMHETE,
oOparieHust ¢ 1abopaToOpPHBIM
o0opyIoBaHUEM

naboparopusi IO
9KOJIOTUU (TaTYnK
BJI&KHOCTH,
VIJIEKUCIIOTO Ta3a
1 KHCJIOPOJ1a)
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