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Ha 0a3e nientpa «Touka pocta» obecriednBaeTcs peaau3aiysi 00pa3oBaTeIbHbIX MIPOrPaMM €CTECTBEHHO-HAYUYHOM U TEXHOJIOTMYECKON
HanpaBJIeHHOCTEH, pa3padOTaHHBIX B COOTBETCTBHHU C TPEOOBAHUSAMH 3aKOHOIATENILCTBA B cepe 00pa3oBaHUs U ¢ YIETOM pEKOMEHAALUI

q)eﬂepaHLHOFO omneparopa yqe6H0r0 npeameTa «buonorusy.

OO6pa3oBarenbHas IporpaMMa Mo3BOJIIET UHTETPUPOBATh peallu3yeMble 3[eCh MOJXOMbI, CTPYKTYPY U COJep)KaHHE NMPHU OpraHU3aluu 0OydeHHs
6uonoruu B 5—9 kiaccax, BBICTPOEHHOM Ha 0a3e J1r000T0 U3 TOCTYIMHBIX yueOHO-MeToquueckux Komiiekcos (YMK).



Hcnone3oBanue obopynoBanus neHTpa «Touka pocray npu peanusanuu gasHoit OIl mo3sosser co3naTh yciuoBus:
I paClIUpPCHUA COACPKAaHMA IIKOJIBbHOTO OMOJIOTHYECKOTO o6pasoBaHm[; JUIA ITOBBINICHUA TMO03HABATEIILHOM
AKTUBHOCTH 00Y4YalOIIUXCSl B €CTECTBEHHO-HAYUYHOM 00acTu;

JUI pa3BUTUS JIMYHOCTU peOeHKa B Ipolecce 0O0yueHusi OMOJIOTHH, €ro CocoOHOCTeH, (POopMHUpPOBaHUS U yIOBJIETBOPEHUS COLMAIBHO 3HAUYMMBIX
MHTEPECOB M MOTpeOHOCTEH; Ui padOThl C OJapEHHBIMU IIKOJIbHUKAMH, OpraHU3allud HUX pa3BUTUS B pa3IMYHBIX 00yacTAX 00pa3oBaTeNIbHOM,

TBOPYECKOM JNEATEIBHOCTH.

[Ipumensss uudposeie 1ab0paTopun Ha ypoKax OMOJIOTHH, YYal[MECs CMOTYT BBIMOJHUTH MHOXKECTBO JIAOOPATOPHBIX pabOT U AKCHEPUMEHTOB IO
MporpaMmMe OCHOBHOM IIKOJIBI.

buonorus pacrenuii:

Hpixanue nuctbeB. [Ipixanue kopueid. Ilormomienue Boapl kKopHsimMu pactenuil. KopHeBoe maBnenue. Mcnapenue Boabl pacTeHUsIMH. DOTOCHUHTES.
JlpixaHue ceMsiH. Y CIIOBUS IPOpacTaHus ceMsiH. Teriono0uBbie U X0JI0I0CTOUKHIE PACTEHUS.

3o00m0rus:

HSy‘IeHI/IC OJHOKJIICTOYHBIX >XHMBOTHBIX. HSy‘IeHI/Ie BHCIHIHCTO CTPOCHUSA HOXKIACBOI'O 4YCPBA, Ha6J'II-O,I[eHI/Ie 3a €ro NCpCABMKCHHUCM H pPCaKIUsAIMU Ha
BHCIIHUC Pa3apaKCHUA. I/I3yquHe CTPOCHHA MOJUIFOCKOB I10 BJIQJKHBIM IIpCIIapaTam. I/ISYIIGHI/IG MHOFOO6paSI/IH YJIICHUCTOHOI'MX IO KOJIJICKIIHAM.

HSy‘IeHI/IC CTPOCHHA pBI6 10 BJIAJKHBIM IIpCIIapaTaM. I/ISY‘IGHI/IG CTPOCHHUA IITHUILI. I/ISY‘IGHI/IC CTPOCHHUA MJICKOIIMTAIOIIUX IIO BJIAXKHBIM IIpCIiapaTaM.

BoHbIe )KMBOTHEIE. TCHHOKPOBHHG " XOJIOAHOKPOBHBIC JKUBOTHBIC YeoBek U €ro 3A0POBLE:

Nzyuenne kposooOpamienus. Peakius CCC Ha 103MPOBaHHYIO HAarpys3Ky. 3aBUCHUMOCTb MEXJY Harpy3koil M ypOBHEM HHEPreTHYecKOoro oOMeHa.
I'a3000MeH B nérkux. Mexanusm nérouHoro asixanus. Peakuus /JIC Ha ¢usmueckyro Harpysky. JKuszHeHHass €MKOCTb JIETKMX. BwlnenutenbHas,



JbIXaTeNbHas U TEpMOperyisiTopHas QyHKIus Koxu. JlelicTBue hepMeHTOB Ha CyOCTpaT Ha mpuMepe Karajiassl. IIpucrocoOieHHOCTh OpraHu3MOB K
cpene oOuTaHus.

OO011ast 6MOJIOTHs:

JeiicTBue hepmeHTOB Ha cyOcTpaT Ha nmpuMmepe katanassl. Paznoxenue H202. Bnusinue pH cpenpl Ha akTUBHOCTH epMeHTOB. DaKTOPHI, BIHUSIONINE HA
CKOPOCTH Tporiecca (POTOCHHTESA.

N3ydeHue KIETOK M TKaHEH pacTeHWil M KMBOTHBIX HAa TOTOBBIX MHUKpOIIpernapaTax M MX OnucaHue. BblsBiieHHE MU3MEHUYMBOCTH Y OPraHHU3MOB.
BrisiBnenue npucnoco6aeHuil y opraHu3MoB K cpesie 00uTaHus (Ha KOHKPETHBIX pUMeEpax).

Oco0eHHOCTH cO/lep:KaHHUsA CTPYKTYPHBIX KOMIIOHEHTOB pado4eil mporpaMMbl 1o 0M0J10ruM B 5—9 Kj1accax ¢ HCnoJb30BaHUeM
o0opynoBanusi ueHtpa «Touka pocra»

[lnanupyemble pe3yJibTaThl 00yueHus no kypcy «buosiorusi. 5—9 kiaace».
IIpenMeTHBIE PE3YNBTATHI:

(hopMHpOBaHKE IEHHOCTHOTO OTHOIICHUS K KUBOI MPUPOJE, K COOCTBEHHOMY OpPraHu3MYy; IOHUMaHUe POJIu OMOJI0THH B GOPMUPOBAHUN COBPEMEHHON
€CTECTBEHHOHAYYHOU KapTUHBI MUDA;

YMCHUEC IPUMECHATh CUCTEMY OMOJIOTNYECKHUX 3HAHUMN: PaCKpBIBATh CYHIHOCTD JKMBOI'O, HA3bIBATH OTIIMYUA JKUBOI'O OT HEXKHUBOT'O, IICPCUUCIIATE OCHOBHBIC
3aKOHOMCPHOCTH OpraHu3almu, (I)YHKI_II/IOHI/IpOBaHI/ISI 06’beKTOB, ﬂBHeHHﬁ, IIpoucccoB JKUBOH IMPpUPOJAbI, S5BOJIIOIMHOHHOI'O Pa3BUTHUA OPraHUYCCKOTO MHUpPa
B €10 CIUMHCTBC C HEKHUBOM HpHpOI[OfI; C(I)OpMI/IpOBaHHOCTb HpeHCTaBHCHI/Iﬁ (6] COBpeMeHHOﬁ TCOPHHU SBOIIOIIMHU U OCHOBHBIX CBUICTCIILCTBAX 3BOJIFOIIUM

BJIaACHHUC OCHOBaMHU MMOHATHIHHOTO arrapara U Hay4YHOI'O SA3bIKa OMOJIOTHH: HCIIOJIb30BaHUE N3YyYCHHBIX TCPMUHOB, HOHHTI/Iﬁ, TeoprI, 3aKOHOB U
BaKOHOMepHOCTeﬁ JJIsL OOBsICHEHUS Ha6J'IIO,Z[aeMBIX OMOJIOTUYECKUX O6’LCKTOB, SIBJICHUH U mpouccCCoB;

IMOHMMaHHUE CIIOCOO0B MOJIYyUYCHUSA OMOJIOTHYECKUX 3HaHHI>i; HaJIMYHEC OIIbITa UCIIOJIb30BaHUA MCTOJ0B OMoJIoruu ¢ LEJIBIO U3YUCHUS KUBBIX 06T>CKTOB,
OMOJIOTUYECKUX SBJICHUM M IMpOLeCCOB: Ha6HIO,[[eHI/Ie, OMUCAHUC, TPOBCACHUC HCECIIOKHBIX OMOJIOTHYCCKHUX OITBITOB U OKCIICPUMCHTOB, B TOM YHUCIJIC C

HUCIIOJIb30BAHHUEM aHAJIOTOBBIX H LII/I(prBLIX HpI/IGOpOB U HUHCTPYMCHTOB, YMCHHC XAPAKTCPU30BATH OCHOBHLIC T'PYIIIIBI OPraHU3MOB B CHUCTCMC



OpPraHUYECKOTro MHpa (B TOM YHCII€ BUPYCHI, OAKTEpUHU, PACTEHUs, TPUOBI, )KUBOTHBIE): CTPOCHUE, MTPOIIECCHI KUZHEACITEIILHOCTH, UX TIPOUCXOXKICHUE,

3HA4YCHHUC B IIPUPOAC U )KU3HU YCIIOBCKA,

YMCHUC OOBACHATH IOJIOKCHHE YeJIOBEKAa B CUCTEME OpraHn4eCKoro mupa, €ro MpoOHUCXOKIACHUC, CXOACTBA M OTIHNYHA YCIOBCKA OT JXKHMBOTHBIX,
XapaKTepUu3oBaTb CTPOCHUC U ITPOLECCHI )KUBHCACATCIIBHOCTU OpraHru3Ma 4YCJIOBEKa, €ro HpI/ICHOCO6J'I€HHOCTI> K pa3JIMYHBIM 5KOJOTUYCCKUM q)aKTOpaM;
YMCHHUEC OMUCBIBATE KJIICTKH, TKaAHU, OPraHbl, CACTCMbI OPTaHOB U XapaKTCPU30BaTb Ba)KHEHIIHE OMOJIOTHUECKHE IMpOLECCChl B OpraHru3Max paCTeHHfI,

JKHUBOTHBIX U YCJIOBCKA,

c(OpMUPOBAHHOCTH NMPEACTABIECHUHN O B3aMMOCBS3H HACJIeJOBaHHSI TOTOMCTBOM IIPU3HAKOB OT POAUTEILCKUX (POPM C OpraHu3aleil KJIeTKH, HATUYUEM
B HEH XpOMOCOM Kak HOCHUTENeH HacleICTBEHHOW HH(OpMaIiU, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HACJIEIOBAHUS MPU3HAKOB;

C(OPMHUPOBAHHOCTh TPEICTABICHUN 00 OCHOBHBIX (AKTOPax OKPYXKAIOIIEH Cpeabl, UX POJU B JKU3HEACATEIBHOCTH W 3BOJIIOIMU OPraHU3MOB;
MpeACTaBICHUE 00 aHTPOMOTEHHOM (hakTope; chOPMUPOBAHHOCTH MPEACTABICHUN 00 dKOCHUCTEMaxX W 3HAYE€HWU OMOpa3zHOOOpas3us; O riao0aabHBIX

9KOJOTHYCCKHX npo6neMax, CTOAIIUX NIEpEa YECJIOBCUECTBOM U croco0ax ux IMPCO0JICHUA,

yMEHHe peniarh ydeOHbIe 33a4u OMOJOTUYECKOTO COJePKAHUS, B TOM YHCIIE BBISIBISITh IPUYMHHO-CIICACTBEHHBIE CBSA3H, IPOBOJIUTH PACUETHI, JeNaTh
BBIBOJIbI HA OCHOBAHMUH IMOJIYYECHHBIX PE3yJIbTAaTOB; YMEHHUE CO3JaBaTh M MPUMEHAThH CJIOBECHBbIC U IpaduyecKkue MoJeiu s 0ObsSCHEHUS CTPOCH U
YKUBBIX CHCTEM, SIBJICHHI U MIPOLIECCOB KUBOM MPUPOIbI;

MMOHMMAaHKEe BKJIaJ]a POCCUHCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE OMOJOTUUYECKUX HAYK;

BIIaJICHUE HaBBIKAMH PaOOTHI ¢ HH(OpMaIHe OHOJIOTMYECKOTO COAep KaHUsl, MPEACTaBIEHHON B pa3Hoil Gopme (B BUIE TEKCTa, TAOIUYHBIX JaHHBIX,
cxeM, rpauKoB, AUarpaMm, MoJiejiel, n300paxeHuii), KpUTUYECKOTO aHaIM3a MH()OPMAILIMK U OLIEHKH €€ JOCTOBEPHOCTH;

YMEHHE [UIaHUPOBATh 101 PyKOBOJICTBOM HAacTaBHUKA U MPOBOJUTH yueOHOE MCCIeJOBaHNUE UM MPOEKTHYIO paboTy B 001acTH OMOJIOTHHU; C yIE€TOM
HaMeueHHOH 1enu GOpMyIUpOBaTh MpoOIeMy, FMIIOTe3y, CTABUTH 3a7a4M, BEIOUPATh a/IeKBaTHBIE METO/IbI JJIS UX pelieHus, GopMyIupoBaTh BHIBOJIBI;

HY6J'II/ILIHO MPEACTABJIATD IMMOJIYYCHHBIC PE3YJIbTAThl; YMCHUC UHTCTPUPOBATH OHOJIOTHYECKUE 3HAHUS CO 3HAHUSIMU ApYyrux y‘{e6HBIX mpeaAMCTOB;



c(pOpPMUPOBAHHOCTh OCHOB 3KOJIOTHYECKOH TI'pPaMOTHOCTH: OCO3HAaHHME HEOOXOAMMOCTH MAEHCTBHII IO COXpaHEHHI0 OHMOPa3HOOOpasus W OXpaHe
MPUPOIHBIX SKOCHCTEM, COXPAHEHUIO M YKPETICHHUIO 37I0POBBS YEJIOBEKA; YMEHUE BHIOMPATH IIEJIEBbIE YCTAHOBKH B CBOMX JICWCTBUSAX U MOCTYIKAX 11O
OTHOIIEHHIO K KUBOU IPUPOE, CBOEMY 370POBBIO U 3J0POBBIO OKPYKAIOIIHX;

YMCHHUEC HUCIIOJIB30BATh HpI/IO6p€TeHHI>Ie 3HAaHWA W HAaBBIKU JJId 310POBOTO 06pa3a KHN3HH, C6aJ'[aHCI/IpOBaHHOFO NUTaHUusSA U (1)I/ISI/I‘I€CKOI>'I AKTUBHOCTH,
HCIIPUATUC BPCAHBIX IMPUBBIYCK U SaBHCHMOCTeﬁ; YMCHHC HpOTHBO}ICfICTBOB&TI; JOKCHAYYHBIM MAaHUITYJIALIUSAM B obnactu 310pOBbEA; OBJIAJACHUC

IIpUEMaMH OKa3aHUs MIEPBOM MOMOIIY YEJIOBEKY, BBIPAIIMBAHUS KYJIBTYPHBIX PACTEHUHN U yX0/1a 3a JIOMAIIHUMH KUBOTHBIMU;
@OopMBI KOHTPOJIA

KoHTposs pe3ynpTaToB 00ydeHHs B COOTBETCTBUM C JaHHOM 00pa3oBaTeIbHON MPOrpaMMOn IPOBOAUTCS B POpPME MUCbMEHHBIX U AKCIIEPUMEHTAIbHBIX
paloT, npeanonaraeTcsi IpoBeICHUE IPOMEKYTOUHOM U UTOTOBOM aTTECTALIUU.

[IpomexxyTouHast aTTecTanus

J151g ocyiecTBICHHS TPOMEKYTOUHON aTTeCTAlUHN UCTIONIB3YIOTCSI KOHTPOJIBHO-0IIEHOYHBIE MaTepUalIbl, 0TOOP COAEpKaHUs KOTOPhIX OPUEHTUPOBAH Ha
MIPOBEPKY YCBOCHUSI CUCTEMbI 3HAHUN U YMEHUI — WHBAPUAHTHOTO SApa COJAEp)KaHUS ACHCTBYIOMINX 00pa30BaTeIbHON TPOrPaMMBI 110 OMOIOTHH IS
0011e00pa3oBaTeIbHbIX OpraHu3alui. 3aJaHus MPOMEKYTOYHON aTTeCTally BKIIOYAIOT MaTepuall OCHOBHBIX pa3esioB Kypca OMOJIOTHH.

ITAKET OHEHOYHbBIX MATEPUAJIOB U KPUTEPUU OLUEHUBAHMUS 110 ITPEIMETY «bHOJIOTI' US»

KOHTpO.HbeIe H3MEPUTECJIbHbIC MAaTECPHUAJIbI

B nganHoM pasaciie nmpeAaACTaBIAKOTCA KOHTPOJBbHO-U3MCPUTCIIBHBIC MATCPUAIIbI, KOTOPBIC HCIIOJB3YIOTCA JIA OIIPEACICHUSA YPOBHA AOCTHUIKCHUS
O6y‘IaIOH_[I/IMI/IC${ IUIAHUPYCMBIX MCTa- NMPECAMCTHBIX W TIPCAMCETHBIX PC3YJIbTATOB B PaMKaxX OpraHHU3allid TCKYHICIO KOHTPOJIS YCIIEBACMOCTU H
HpOMC)Ky’TO‘-IHOI‘/’I aTTeCTaluu.

ITpu opranu3zanum TEKyIIero KOHTPOJIs ycleBaeMOCTH oOyuaromuxcs cienayeT yuutsiBaTh TpeboBanus @I'OC OOO k cucteme OLEHKH JOCTHKEHUS
1aHupyeMbix pe3ynbratoB OOII, koTopas Jo/bKHA TpeycMaTpuBaTh HCIOIb30BAHNE Pa3HOOOPA3HBIX METOJIOB U ()OPM, B3aUMHO JIOTIOJHSIOLINX JIPYT
Apyra (CTaHIapTU3UPOBAaHHBIE MUCHMEHHBIE U YCTHBIE PA0OTHI, MPOEKTHI, MPAaKTHUYECKHE U JabopaTopHble paboThl, TBOpUYECKHE paboThl, CAMOAHAIN3 U
CaMOOIIeHKa, Ha0JII0/IeHHE, UCTIBITAHUS H HHOE).



BbeiOop yKa3aHHBIX HHKE THIIOB M TIPUMEPOB KOHTPOJIBHBIX HW3MEPUTEIBHBIX MAaTepHajoB OOYCIOBIIEH NENarorndeckodl M METOAMYECKON
11e1ec000Pa3HOCThIO, ¢ YIETOM MPEIMETHBIX 0COOCHHOCTEH Kypca «buosorust 5—9 ximacey.

Tectbl u 3ananus pazpadotansl B cootBeTcTBUU ¢ hopmaroM EI'D u 'HA, uro no3BoJieT Jaxke B paMKax YCBOEHUS NMPAKTUYECKOW YacTU MPOrpaMMBbl
oTpabaTbIBaTh 00IIeyYeOHbIE U TPEIMETHBIE 3HAHUS U YMEHHUSI.

[lepeueHb OLIEHOYHBIX MPOLIEAYP TOJKEH ObITH ONTUMAIBHBIM M JIOCTATOYHBIM JIJISl ONIPENIEICHNs YPOBHS JOCTUKEHUS 00YJaroIUMHUCS MTPEAMETHBIX U
METanpeIMETHBIX pPe3ynbTaroB. PuUKcalus pe3yabTaTOB TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH OOydalolUXCs OCYLIECTBIISIETCS B COOTBETCTBUHU C
MPUHATON B 00pa30BaTeIbHON OpraHu3aluy CUCTEMOM OLIEHUBAHUSI.

[HOMOUIb YUUTEIIO
[IpenioxkeHHple TUIIBI M TPUMEPHI 3aJaHH:

OPUEHTHUPYIOT YUYHUTENs B JUana3oHe KOHTPOJBHBIX M3MEPHUTENbHBIX MaTepUajoB MO KypCy, MOMOTAIOT Pa3HOOOpa3UTh 3aJaHUsl TPEHHPOBOYHOTO,
KOHTPOJIBHOTO U AOMOJHUTEILHOTO MOYyJIeH, Kak HHTEPAaKTUBHOTO BUAEO-YPOKa, TaK U TPAJAULIMOHHOTO YpOKa B paMKax KJIACCHO-YPOUYHOU CHCTEMBI;

YUUTBIBAKOT BO3SMOKHOCTH YCBOCHHUA MaT€pualia, C TOUKHU 3pCHUA €TI0 I[I/I(i)(i)epeHHI/IaHI/II/I JJI1 PA3JIMIHBbIX KaTel"OpI/Iﬁ o6yqafom1/1x05{, Pa3sHOT'O YpPOBHA
HU3YUCHUA IpeaAMETa, BO3PACTHEIX 0coOeHHOCTEMN MIIaJIINX IMKOJBHUKOB, 4 TAKKC MOTHUBALITMOHHOT'O M IICUXO3MOIMMOHATIb HOI'0O KOMIIOHEHTOB YPOKOB,
IIO3BOJIAIOT 0Tpa6aTI)IBaTB HAaBBIKH, 3aKPCIUIATH IMOJYYCHHBIC 3HAHUA U KOHTPOJIHUPOBATh PE3YIbTAaThI O6yLIGHI/IH, KaK B XOJ€ KaXA0T'0 ypOoKa, TakKk U B
paMKax UTOrOBOI'0 ypoka 110 MaT€purally pasacia.

Crnenuuyeckoit hopMoil KOHTpoJIA sBIIsIETCs paboTa ¢ mpubopamu, 1a00paTopHEIM 000pyI0BaHUEM, MOIEIsIMU. OCHOBHAS 1I€Nb STUX MPOBEPOUHBIX
paboT: ompenereHHe YpPOBHS pPa3BUTUS YMEHHUIl IIKOJIHHHUKOB paboTaTh C 00OpYAOBaHHEM U TMPOBOJUTH SKCIEPUMEHTAIBHBIE HCCIIEI0BaHUS,
IJIAHUPOBATH HAOIOICHNE WIIH OTIBIT, BECTH CAMOCTOSATEIHHO IPAKTHYECKYIO PaldoTy.

3a,Z[aHI/Ie MOKET CUHUTATHCA BBITNIOJIHCHHBIM, C€CJIN SaHI/IcaHHLII\;I/BI)I6paHHBII\/’I OTBCT COBMNAAACT C BCPHBIM OTBCTOM. BaHaHI/IH MOT'YyT OCHHBATLCA KaK 1
6aJ'IJ'IOM, TaK ¥ OOJBIINM KOJIMYECTBOM B 3aBUCHMOCTH OT YPOBHA CJIOXHOCTU 3adaHUA, OT KOJIMYCCTBA BBeI[eHHI:IX/BBI6paHHBIX OTBCTOB, OT THUIIA
3aJaHusl.



HopMmbl o11eHOK 32 BCe BUABI IPOBEPOYHBIX PadoT

«5» — ypoBeHb BBITIOJHEHUS TPEOOBAHHIA 3HAYUTEIILHO BBIIIE YAOBIETBOPUTEIBHOTO: OTCYTCTBUE OMIMOOK, KaK I10
TEKYIIEMY, TaK U TI0 MPEbIAyIIeMy yueOHOMY MaTepHaily; He 00Jiee OTHOTO HeI0UETa.

«4» — ypOBEHb BBITIOJIHEHHSI TPEOOBAHUI BBIIIE yIOBIETBOPUTEIHHOTO: HAJTMUHNE

2—3 omnOoK mwiu 4—6 HeTOUETOB TI0 TEKYIIEMY YUeOHOMY MaTepualry; He

6osee 2 omMOOK MiIHM 4 HETOUETOB MO MPOHACHHOMY MaTepUaiy; UCIOJIb30BAHNE

HEepalMOHAIBHBIX IPUEMOB pellleHusl y4eOHO 3a1auu.

«3» — JI0CTaTOYHBI MUHUMAJILHBIN YPOBEHB BHITIOJIHEHUS TPEOOBAHUH, MPEIBIBIIEMbIX K KOHKPETHOM padoTe:
He O6oiiee 4—6 ommoOoK Wi 10 HeTOYETOB MO TeKyleMy yaeOHOMY MaTepuaiy; He 6ojee 3—S5 omrOOoK Wi He
Oosee 8 HEOUETOB MO MPONHICHHOMY YUeOHOMY MaTepuay.

«2» — ypOBEHb BBINOJIHEHUS TPEOOBAHUI HUXKE YIOBIETBOPUTEILHOTO:

Hanuuue 6osee 6 omm60k umu 10 HeOYeTOB MO TEKYIeMy MaTepUaly;

6onee 5 ommbok min 6onee 8 HETOUETOB MO MPOHACHHOMY MaTepHUaly.

KOHTPOJIbHO-UBMEPUTEJIbHBIE MATEPUAJIBI I10 BUOJIOT'UHA
Bb1Opath 0J1MH WM HECKOJIBKO MPABUIIBHBIX OTBETOB U3 MPEATIOKEHHBIX BapuaHToB. Hayka, u3y4aroas rpuosl:

BHUPYCOJIOTUS MUKOJIOTHA OoTaHuKa MI/IKpO6I/IOJ'IOFI/I$I OTBeT: MUKOJIOTHS



I/ICHOJH)?;YFI 3HAHUA O ITUTAHUH KHUBBIX OPraHM3MOB, BBIIIOJHHUTEC 3aJaHUC. YcTaHoBUTE COOTBETCTBHE MCXKIY crI0co0OM IMUTAHUS U OpraHru3MoM, IJIA
KOTOPOTO OH XapaKTepeH.

OPI"AHM3M CITIOCOB [IMTAHUA

MSTIIUK JIyTOBOH 1) aBroTpodHoe b) cunmia 6onbias 2) rereporpodHoe Oepésa
noBucinas [') onénok neTHuit

J1) myka o6bikHOBeHHas E) kneBep kpacHbIi

3anumuTe B TaOIHILy BBIOpaHHBIE IU(PHI [T0JT COOTBETCTBYIOIUMHU OykBamu. OTBET:
A b B r I E

1 2 1 2 2 1

3. BBI6epI/ITe JABa BCPHBIX OTBCTA U3 IISATH U 3aIlIUIINATC I_II/I(l)pBI, o KOTOPbIMH OHH YKAa3aHbI. Kusrlie OpPraHnu3Mbl CIIOCOOHBI BOCIIPUHHUMATb BOSHCﬁCTBHH
BHEIITHEH Cp€abl U p€arupoBaTb Ha HHX. B HpI/IBeI[éHHOM HM)KE CIIMCKE HaﬁHHTe JABa TEPMHHA, KOTOPBIC OIHMCBIBAIOT IMPOLECCHI, IIPOUCXOIAIINEC B
OpraHusme.

JpIxaHue;
PaznpaxxumocTs;
Pazmuoxxenue;

Brigenenue; Pedrekc.



OTBeT: pa3npaxuMocTb, peduiekc. 4 . 3anoIHUTE IPONYCKU B TEKCTE, BBIOPAB OJAMH W3 BApUAHTOB OTBETOB, IPEJACTABJICHHBIX B BUJE BbHIIAJAIOLIEIO
cnucka. BeraBbre B TekeT «llouBeHHOE MUTaHUE pacTEHUI» MPOMYIIEHHBIE CI0BA U3 MPEAJIOKEHHOr0 crnucka. CioBa BCTAaBISANTE B HY)KHOM YUCIIE U

nagexe.
[TouBeHHOE UTaHME PACTEHUI

BonbmmHCTBY pacTenuii npucyiie nouBeHHoe nutanue. Ero emé Has3biBaoT (A), Tak Kak pacTeHUs OCYIIECTBISAIOT ero ¢ nomoulsio (b). BaxHyto poib
B 3TOM Tiporiecce urparT (B). Onn mornomarot u3 nmouss (I'). [To cocynam o aeiictBuem (/1) mormoméEHHBIN pacTBOP MOTHUMAETCS B PYTHE OPraHbl
pacTeHusl.

CImcoK CIIOB:
CTEONEBOE;
KOpPHEBOE; KOPEHb;
creberb;
KOpHEBOM
BOJIOCOK;
BEpXyILIeYHas
MoYKa; BoJa C
PacTBOPEHHBIMU

MUHCPAJIIbHBIMHA
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BEIIIECCTBAMH;
MUTATEIHHBIN
pacTBop;
KOPHEBOE
JTaBJICHHE.

B Tabnuiy noa cooTBETCTBYIOIMMU OYKBAMHM 3alUIINUTE LIUQPHI.

A B B r T

5. BoccTanoBure BCPHYIO ITOCIEA0BATCIbHOCTD. 3a,Z[aHI/I$I 06a3zoBoro YPOBHA

1. yCTaHOBI/ITC, B KaKou IIOCJICa0BATCIBHOCTH pa60Ta10T C MUKPOCKOIIOM. IIOCTaBbTEC
MHUKPOCKOII IITaTHUBOM K cebe MmoMecTHUTE Ha Hpe,[[M@THLIfI CTOJIMK MUKPOIIpCIIapaT noJjab3ysiCb
BHUHTOM, IIJIABHO OIMYCTUTEC OKYJIAP IIPU IIOMOLIN BUHTOB MCIJICHHO HOHHHMaﬁTe TY6YC, IIOKa
HEC IMMOABUTHCA YETKOC I/I306pa)KeHI/Ie.

HpaBI/IHLHHe OTBCTHI:

11



MIOCTaBbTE MUKPOCKOII IITATUBOM K CE0€ IOMECTHUTE
Ha [IPEAMETHBIN CTOJIMK MUKpOIIpenapar
4) py OMOIIM BUHTOB MEJUICHHO TOJIHUMANTE TYOyC, IOKa HE MOSIBUTHCS YETKOE N300payKeHHE.

3aHaHI/IC IMOBBIIICHHOTO YPOBHS CJIIOKHOCTHU

1. YcranoBuTe MocneAoBaTENHHOCTh YCIOKHEHUSI PACTHTEILHOTO MUpa Ha 3emJle, HauyuHasi ¢ OJHOKJIETOYHOTO OpraHu3Ma. 3aluiluTe B TAOJIUILY
COOTBETCTBYIOILYIO MOCIIEI0BATENBHOCTD IIUPD:

MXH ITHaHOOAKTEPHUH BOJAOPOCIH
MOKPBITOCEMEHHBIC TOJIOCEMECHHBIC
anopoTHUKH [IpaBUIIbHBIC OTBETHI:
HaHOOaKTepUH

BOJIOPOCITH MXHU

MATIOPOTHUKH

roJIOCEMEHHEIE

IMOKPBITOCCMCHHBIC

12



6. BoccTaHoBHTE TIOITUCH K PUCYHKY, HAa KOTOPOM H300pakeH mporiecc portocuHTe3a. [1oAmummTe CTpeIky Ha pUCYHKE U3 TIPEUIOKEHHOTO ITePEYHsI.

Bona

b. Yrnekucneiii ra3
Kucnopon

I'. Oueprus Connua

7. 3amojHuTe ITIYCTBIC KJICTKHU B Ta6n1/1ue.

buonornyeckue Hayku
VYyenne ol ? I'enernka ? MounexynsipHas | ?
KIIETKE ouosorus
? buonorus W3menunBoCTh | Viyumenne |’ VYyenue 0
pas3BUTHS UHacnes- OpOJI IPOMCXOXKICHUU
TKaHeH CTBEHHOCTb AKHUBOTHBIX U KHU3HU
COPTOB
pacTeHui




TemaTnueckoe NJIAHUPOBaAHHE

TemaTnuyeckoe NJIAHMPOBaHNe MaTepHaJia B S Kjiacce

«B1OJIOT' A — HAYKA O XKUBOM MUPE»

Yacts 1. buonorus — Hayka 0 )KUBOM MHUpE
Yacte 2. MHOTOOOpa3uMe )KUBBIX OpraHu3MoB. Yacts
3. )Ku3Hb OpraHu3MOB Ha IUIaHETE 3eMIIs

Yactb 4. YUennosek Ha IU1aHeTe 3eMIIA

Ne Tema Conepxxanue Lleneras
YCTaHOBKA ypOKa

Koin-Bo
qacoB

OcCHOBHEIE BUJIBI
JIEATETLHOCTH 00yJarONTUXCs
Ha ypOKe/BHEYPOUHOM

3aHATHHA

Hcnons3o-
BaHue
pyIoBaHUE

000-

1. Buosorust — Hayka o kuBoM mupe (8 4)
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Metoap1 HA3Y4CHUS
KHUBBIX OpraHU3MOB:
HaOII0IeHHE,

H3MEpCHUE,
IKCIIEPUMEHT.
Jlabopamopnas paboma
Ne 1 «3yuenue
YCTPOMCTBA
VBEIIMYATEITHHBIX
pruoOPOB»

Hcnonb3oBanue
YBEJIIMUUTEIBHBIX
pubOpoB npu
W3y4YEHUHU 00BEKTOB
KUBOUN IIPUPOLBI.
YBenuuurenpHbie
MpUOOPBL: Ty pydHas,
[ITaTUB- Hasl,

Mukpockon. P. I'yk, A.
BaH JleBenryk. Yactu
MHUKPOCKOIA.
Mukponpenapar.
[IpaBuna  paboTel ¢
MHKPOCKOIIOM.

OOBACHATH

Ha3Ha4YEeHUE
YBEJIMUUTEIBHBIX
puOOpOB.
Pazmnuatse
pY4YHYIO u

NITATUBHYIO JTYITHI,
3HaTh BEIUYHUHY
MOJTy9aeMOro C UX
TTOMOIITHIO
YBEJIMYCHUSI.

YMmenue paboTtatb c
1a00paTOPHBIM
000pyI0OBaHHEM,
YBEJINYUTEIbHBIMU
npubopamu. M3ydatsb
YCTPOMCTBO MUKPOCKOTA U
co0io1aTh MpaBuiIa paboThI C
MUKpockonoM. CpaBHUBATh
YBEJIUYEHHE JIYTIBI U
MUKPOCKOTIA.

[TosyuaTh HaBBIKM pabOTHI €

Mukpockon
CBETOBOM,
uudpoBoi

MHUKPOCKOTIOM TIPH U3YYCHHUU
TOTOBBIX MHUKpPOTIPENapaToB.
CoOmronaTh paBuiIa paboThl
B KaOuHeTe, oOpamieHus c
71a60pPaTOPHBIM
obopynoBaHrEM
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Knerounoe  crpoenue | Ctpoenue KJIETKH. | BeisBIsITH  wactu YMenue paboTaTh ¢ | Muxkpockorn
OpPraHU3MOB. Txkann Knerounoe | kneTku Ha 1a00paTOpHBIM HU(pPOBOIA,
MHoroo0pa3ue KIeToK. | CTPOEHUE KHBBIX | pUCYHKAX 000pyI0BaHHEM, MHKPOIIPENapaThbl
Mertonap! m3yueHns | OpranusmoB.  Kietka. | yyeGnuka, YBEIINYUTEIILHBIMA
’KHBBIX OPraHU3MOB: Hactn KICTKH M HX | xapakTepH30BaTh puOOpaMH. Hab6nronars
HaGTIO/IEHYE, HasHauenue. Ilonsarue o | yx 3HayeHue. YaCTH U OPraHOUBI KIIETKHA
M3MepenHe, ;‘;E:T-HHX ; paCTFeF}II(ZI;II./I CpaBHHBATH Ha TOTOBBIX MHKPO-
SKCIIEPHMEHT —— YKUBOTHYO u gpenapaTax MoJI MaJbIM |
Jlabopamopnas paboma PaCTHTEBHYIO OJIBIIUM YBEITNICHHEM
.NLO 2 <<3HaKOMCTBO C KJIETKH, HAXOIUTh MI/IKpOCKOHa N OIIMChIBATH
KJIETKAMH PacTEHHI» ICpTRL NX Hx.
CXOJICTBA " Pazmmaate OTJICJILHBIC
paziauyusl. KJIETKH, BXOIIIUE B COCTaB
Paznuuath TkaHH TKaHU.
JKMBOTHBIX u O6o6mare U (GUKCHPOBATH
pacTeHui Ha pe3ynbTaThl  HAOJIOJICHUM,
pUCYHKax yueOHH- nenarhb BeIBOALL. CoOronars
Ka, npaBujia paboOThl B KAOMHETE
XapaKTCpu30BaTh Oouwosnoruu, oOpamieHus C
nx CTpOCHHUE, 71a60pPaTOPHBIM
OOBSICHATH ux 06opyI0BaHIEM
byHKIUN.
OcobenHocTH XUMH- | XUMUYECKUI COCTaB Paznuuare Habmrogate neMoHCTpanuio
YECKOT0 COCTaBa KUBBIX | KJIETKH. HEOpPraHUYEeCKue U OTIBITOB YUUTEIEM,
OpraHu3MOB: XuMmuueckue BelnecTsa| OPTaHHMUECKUE aHAIIM3UPOBATh ux

HCOPraHNYCCKUEC )51

KJICTKH. HeopraHI/Iqe-

BCIICCTBA KIICTKH,

PE3YyIbTaThl, ACJIaTh BBIBObI.
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OpraHu4ecKue CKHE BEUIECTBA KJIETKH, | MUHEpaJIbHbIE AHanu3upoBathb
BEILIECTBA, UX POJb B | UX  3HAUYEHUE  JUIS | COJIM, OOBICHATH IIPEJICTABICHHYIO Ha
OopraHusme KJIETKM M OpraHu3Ma. | UX 3HAYCHHUE IS pUCYHKaxX yueOHHKa
Opranuueckue OpraHusma. UHPOPMALIUIO O
BEILECTBA KJIETKH, HX pe3ylbTaTax OIbITa,
3HAYEHUE IS JKU3HU paboTtas B
OpraHu3ma M KJIETKH nape YmeHue
paboTaTh c
1a00paTOPHBIM
000pyn0OBaHHEM
2. MHoroo06pa3sue xuBbIx opranu3MoB (11 )
bakrepun. MHoro-| bakrepun: ctpoerue u | XapakTepru3oBaTh OnuceiBath pazHooOpasHble | PaccmarpuBanue
obOpaszue GakTepuii KUZHEICATEBHOCTD. 0COOCHHOCTH bopmbI OaxkTepuanbHbIX | OaKTepHid Ha
bakrepun —| CTpOCHHUsA KJIETOK Ha PHUCYHKE TOTOBBIX
IIPUMUTUBHBIE OakTepuil. y4eOHHKa. MHKpOIMpenaparax
OJIHOKJIETOYHBIE Pazmiuats TIOHSITHUS: C
OpraHu3MBbl. «aBTOTPOQBI», UCIIOJIb30BAHU
Crpoenue «reTepoTpodsI », eM LU(ppPOBOro
OakTepuil. « MIPOKAPUOTHI »,| MHKpOCKOIIA.
Pazmuoxxenue «IYKApUOTBI». OJEKTPOHHBIC
Oakrepuit JIEJIICHUEM Xapakrepu3oBarhb TabJIHLIBI u
KJIIETKHU HaJBOE. IPOLIECCHI IJIaKaThbl.
bakrepun kak camas KU3HEAEATEIBHOCTU
JPEBHSA rpymnma 0aKkTepuHu Kak MpPOKApHUOT.
opranu3MoB. [Iponeccsl CpaBHUBaTh M OIICHMBATH
KHU3HEAEATEILHOCTU pob Oakre- puii-
Oaktepuii. [Tonsrre 00 aBToTpo()OoB M OaxTepuii-
aBTOTpodax u rerepo- TpooB B
rereporpodax,
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IPOKapUOTaxX u npupoeyYmenue padboTarh C
JyKapuoTax 1a00paTOPHBIM
000pyIOBaHHEM,
YBEJIMUUTEIBHBIMU
npubopamH.
Pacrenus. Pacrenus. XapaxkTepu3oBaTh Paznuuars gactu | OOHapyKeHHe
Mmuoroo6pa3zue [IpencraBnenue 0| IJ1aBHBIE IPU3HAKU [[BETKOBOTO pacTeHHsl Ha | XJopoljiacta B B
pactenuii.  3HadeHue | ¢nope. OTAMUUTENBHOE | PACTCHMIA. PHUCYHKE yueOHHKa, | KJIETKax pac-
pacTeHuii B BBI/IBUT'aTh
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PUPOJIC
JeJroBeKa

n

KHN3HHU

CBOWCTBO pacTeHui.
Xnopodpwin. 3HadeHUE
¢dorocuHTE3A.
CpaBHeHue KJIETOK
pacTeHMii U OakTepuil.
[enenue 1apcTBa
pacteHuit Ha
IPYIIIBI:BOJOPOCIH,
I[BETKOBBIC
(TIOKPBITOCEMEHHBIE),
rOJIOCEMEHHBIE, MXH,
TUTAyHBI, XBOIIIH,
MarOPOTHUKH.
Crtpoenue pacTEeHUM.
Kopens u mober.
CroeBuiie BOJOPOCIEH.
OcCHOBHBIE  pa3inuyus
MOKPHITOCEMEHHBIX U
TOJIOCEMEHHBIX
pacTECHUM. Ponb
[[BETKOBBIX PAaCTEHUH B
HKU3ZHU

YCJIOBCKA

MpEANnoioKeHus: 00  ux
GyHKIUAX. CpaBHUBaThH
[IBETKOBBIE M T'OJIOCEMEHHBIE
pacTeHusi, XapaKTepU30BaTh
WX CXOJCTBO U pa3muyusl.

XapakTepu3oBarhb MXH,
MANOPOTHUKH, XBOIIIH,
MJayHbl  Kak  CIOPOBBIE
pacTeHus, OTIPEIEIISITh
TEPMHUH «CIOpay». BBIABIATH
Ha  pPHUCYHKE yaeOHUKa
paznuyus MEXTY
pacTCHHUSIMH Pa3HBIX
CHUCTEMAaTUYECKHUX CPYIIL.
ComnocraBiATh CBOMCTBA
pacTUTENTHLHOMN u
OaKTepHATbHOU KJIETOK,

JIeTIaTh BBIBO/IBL.
XapakTepu30BaTh 3HAYCHHE
pacTeHui pa3HbIX
CHUCTEMaTHYECKUX TPYII B
JKU3HU 4eJOBeKa YMeEHHe
pabotath ¢ 1a00PaTOPHBIM
000pyI0BaHUEM,
YBEITHMYUTEIbHBIMU
npubopamu.

TEHUM C
HCIOJIE30BAHUECM
uudpoBoro
MHUKPOCKOTIA.
ONeKTpOHHbIE
TaOJIUIIBI 51
IUIAKAaTHI.
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XKusotHsle. Crpoenue | KuBoTHbIE Pacnioznasats Xapakrepu3oBarhb I'oToBUTH
KUBOTHBIX. [IpencraBnenue 0 | OJHOKJIETOYHBIX U IPOCTEHIINX IO PUCYHKAM | MUKpOIIpernapar
Msoroobpasue ¢ayne.  OcoOeHHOCTH | MHOTOKJICTOYHBIX yuyeOHHKa, OIUCBIBaTh HX | KYJIbTYpbI ame0.
JKUBOTHBIX, UX POJb B | )KMBOTHEIX. JKUBOTHBIX — Ha pasnuune, Ha3pBaTh 4acth | OOHapyxeHue
IIPUPOAE U KUZHU OIHOKJIETOYHBIE u | PUCYyHKax 1704 Tena. CpaBHUBATH | OJJTHOKJIETOYHBIX
YeJoBeKa MHOTOKJIETOUHBIE y4eOHHKa. cTpoeHue Tenma amEObl € | JKUBOTHBIX
OpPraHU3MBl. Porp KJIETKON SyKapuoT, Jenarh
KUBOTHBIX B MPHPOJIE H BBIBOJIbI. Ha3pIBaTh
JKW3HU 4eJI0BEKa. 3aBU-
CUMOCTb OT OKp - MHOTOKJIETOYHBIX (pocTeimx)
men cpebl KUBOTHBIX, H300paXEHHBIX | B BOJHOMU Cpefie C
Ha PUCYHKE y4eOHHKa. UCIIOJIb30BAHUEM
Paznu4aTe GeCIO3BOHOYHBIX | 1M(POBOTO
M TI03BOHOYHBIX JKUBOTHBIX. | MpKPOCKOIIA.
OOBACHATH POJIb KUBOTHBIX DJeKTPOHHBIE
B OKM3HM UENOBEKA M B | loeooi "
npupoze. XapaKkTepuzoBaTh UTAKATEL

(baKTOpBI HEXKUBOH TPUPOJIBI,
OKa3bIBAIONINE BIHMSHUE Ha
KHU3HECITEIILHOCTh
JKUBOTHBIX YMEHHE pabOTaTh
¢ nabopaTopHbIM 000-
PYZIOBaHUEM,

YBEITHMUUTEIbHBIMU
npubopamu.
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«Habmronenue 3a
Hepe[[BI/DKCHI/ICM
JKUBOTHBIX»

JlaboparopHas
pabota Ne3
«Habmonenune
MNEPECABUIKCHUEM
JKUBOTHBIX»

34

T'oToBUTH
MHKpOIIpenapar
KYJIbTYpbI

UH(Y30pHH.

Wsyyate  KuBblE
OpraHu3Mbl  TOJ
MHUKPOCKOIIOM ITpH
MaJjioM
YBEIINYCHHN.

HaOIOACHUH B TETpaIH.
CoOmronaTh nmpaBuiia pabOThI
B KabuHeTe, oOpamieHus c

HaGxromate 3a OBUMIKEHHEM

JKUBOTHBIX, OTMEYaTh
CKOpOCTb M HalpaBJICHHE
JIBHKEHUS, CpaBHUBATh
[EpEIBWKECHUE  JBYX-TPEX
ocobeil. DopMyanpoBaTH
BBIBO/I O 3HAYECHUU JIBUIKCHUS
Ui KUBOTHBIX.
@uKkcHpOBaTh  PE3YNIBTATHI

T'oToBUTH

KYJBTYpbI
UH(}Y30pH.

OPraHu3MbI
MHU-

KPOCKOIIOM

YBEJINYECHUH.

MUKpOIIpenapar

N3yuyatp XuBbIE

01

Ipu  MaJloM

HaoOimronarts 3a

JIBIKCHUEM
1a60paTOPHBIM
’KHBOTHBIX,
000pyIOBaHHEM. OTMEUATE
Ymenue paboTaTh ¢| cxo POCTH "
1a60paTOPHBIM HATIABIICHHE
o0opyoBaHHEM, JIBUKECHUS,
YBEITHMYUTEITbHBIMU CpaBHUBATh
npubopamH. OJEKTPOHHBIE
TaOJIULBI u
TUTaKaThI.
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Muoroo6pazue rpuboB, | MHOrooOpasue u | XapakTepHu3oBaTh [Tompasnenars nuisinouyHsie | ['0TOBUTH

WX POJb B TPUPOJC U | 3HAYCHUC rpuloB. | cTpoeHue rpuObl Ha IUTACTMHYATBIE U | MHKpPOIpErapar

JKHU3HH YeIOBeKa. CrpoeHue NUIANOYHBIX | [risimoYHbIX TpyOuarsble. OnuceiBaTh | KyJbTypbl
rpuooB. [LinecueBbie rpu6oB. CTPOCHHE IIJICCHEBBIX IPHOOB | apoxkeit. U3yuyaTh
rpuObI, 170:¢ M0  PHUCYHKY  ydeOHHKa. | TIJICCHEBBIC
HMCIOJIE30BaHNE B OOBACHATH TEPMUHBI | rpHUOBI o1
3/IpaBOOXPaHEHUH «aHTHOUOTHUK» U MHKPOCKOTIOM
(anTHOMOTHK CIIEHULIUATIMHY. IpH  MaloM
TICHULIMJLIMH). PacrosHaBath CheIOOHBIC U | yBenMueHNH Ha
OnHOKIIETOYHBIE TPUOBI SITIOBUTHIE TpUOBI Ha | TOTOBBIX 11\
— JPOAOKH. Nx TabmMIAaX M PUCYHKAX | \pxpompenaparax.
HCIOJIb30BaHNE B y4eOHHUKa. DIIeKTPOHHBIE
XJ1e00IeUeHU N u Y4acTBOBaTh B COBMECTHOM | 1aGmpipr "
TUBOBAPEHUH. 00CYKICHMHU NPABUII COOPA U | [ 1aKaTel.
C”be,Z[O6HBIe U ATOBUTHIC HUCIIOJIBb30BaHUA FpI/I6OB.
rpudsl. [IpaBuna c6opa OOBACHATH 3HaUeHUE TPUOOB
U ynotpebiaeHus rpudoB JUIsL 4€JI0OBEKa U U1
B IUIILY. IPUPOIBI
[Tapazutnyeckue
rpudbl. Ponb rpuboB B
IPUPOJIE U KU3HU
YenoBeka

3. Kuzub oprannu3moB Ha ruianete 3emiist (7 4)

BnusiHue 3k010rnyeckux | JKOJ0ru4ecKkue Paznuyars N3yunts nericteue | [ludposas

(akTOpOB HA OPTraHU3MBI | (haKTOPBI CPE/IBL. HOHATYA: pasmHYHBIX (HAKTOPOB CpefIbl | 1a0OPATOPHS IO
YcnoBus, BIUSIONIME HA «OKOJIOTHIECKHUIA (cBer, BJIAXKHOCTD, 9KOJIOTUH
KU3Hb OpPraHU3MOB B hakTOp», «hakTOp TeMIEepaTypa) Ha (maryuk
IPUPO/IE, __ | HeKHMBOH OpraHU3MbI, IPUBOAUTH OCBCIICHHOCTH,
3KOJIOTHUECKHE MPUPOJIBD», «(pak- 3 PUMEPBI COOCTBEHHBIX | BJIAXHOCTH u

TOp KHBOH HaOJII0ICHUM. TEMIIC-
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(baxTopsI CpeJpl.
@akTopbl HEXUBOU
npu-

poabl, GaKTOPBI KUBOU

MIPUPO/IBI U AHTPOTIOT €H-

HBIE. [Tpumepsr

IKOJIOTHYECKHUX
(akTopoB

TIPUPOIBD»,
AHTPOIIOTEHHBIN
dakTopy.
XapakTepu3oBaTh
neficTBHE
Pa3IMYHBIX
(bakTopoB  Cpebl
Ha OpTaHU3MBI,
MIPUBOIUTH
MIPUMEPHI
COOCTBEHHBIX
HAOJIFOIEHUIA.

AprymMeHTupoBaTh
NEeSITeNIbHOCTh YeJIOBEeKa

B [IPUPOJIE KaK
AHTPOIOTEHHBIN (haKTOP
Brimonnenune nabopaTtopHoit
paboTHI.

paTypbl)

TemaTn4yeckoe IJIAaHUPOBAHUE MaTeEepuaia B 6 KkJ1acce

«BHOJIOTUSA — HAYKA O PACTEHUAX»

Yacts 1. Hayka o pacTeHUsIX

Yacts 2. Oprassl pacTeHUM

Yacte 3. OCHOBHBIE MPpOUECCChI IKUZHCACATCIIBHOCTHU paCTeHI/Iﬁ Yacrs 4. MHoroo6pa3He " Pa3BUTHC PACTUTCIILHOT'O MUpa
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Yacts 5. [Ipupoansie cooOriecTBa

Ne Tema Conepxanmne

LleneBas ycraHoBKa
ypoka

Kom-Bo
JaCcOB

OCHOBHEIE BUJIbI
JIEATEILHOCTH
00yJaroIMXCst Ha

YpOKE/BHEYPOUHOM 3aHSITUU

Ucnonn3oBanue
00opynoBaHue

1. Hayka o pactenusix — 6oTanuka (4 1)
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Kiterounoe crpoenue | Knerounoe  crpoenue | Ctpoenue IIpuBoanTh npuMepbl | Mukpockon
opranusmoB. KieTku | pacrenuii. pacTUTENTBLHOMN OJHOKJIETOYHBIX U 1 (poBoi,
pacrennid.  IlonoBoe | Cpojictea pactutenproi | KICTKH:  KICTOUHAA MHOTOKJICTOYHBIX MHKpOIIpenaparbl
Pa3MHOKEHHE. Poct u KIICTKHL. Kiertka CTCHKaQ, A0po, paCTeHHfI. Pa3znuuarb
pa3BUTHE OPraHU3MOB K4K OCHOBHAS [MTOIIa3Ma, ¥ Ha3bIBaTh
CTPYKTYpHasi )BI?KYOHH’ TUTaCTHABL. OpraHou/Ibl KIETOK
U3HEIEATEIbHOCTh .
€IMHHUILIA PACTCHHUSI. KITETKIL Tlenente pacTeHuU.
kietku. Knerka kak XapaKTepusoBats
KHBASL CHCTEMA. OCHOBHbBIE IIPOLIECCHI
OcOBCHHOCTH KHU3HEIEATEIbHOCTH
PACTHTEBHO kireTkn. O000maTe 3HAHUA
KITETKH W JenaTh  BBIBOJBI O
B3aUMOCBSI3U PabOTHI BCEX
YacTeN KIETKH.
BBIABIATE OTIMYMTENBHBIE
MPU3HAKKU  PACTUTEJIBHOMN
KJIETKH YMeHue paboTaTh ¢
71a00pPaTOPHBIM
000pyI0BaHHEM,
YBEJIMYUTEINbHBIMU
pruOOpaMH.
Knerkn, Tkamu  u | Tkanu pactenuid. | [lonsiTue o TKaHM Ornpenensth nousTue | Mukpockon
OpraHsl pactenuil. | [lonsarue 0 TKaHW | PACTECHHM. Buier «TKaHb». XapaKTepu30BaTh | IU(PPOBOH,
OTnuuuTenbHbIe pactenuil. Bunpl TkaHei: TKaHE#: OCHOBHAS, OCOOCHHOCTU CTPOCHHUS U | MUKPOIpEnaparhl
TIPU3HAKH XKMBBIX | OCHOBHas,  MOKpoBHas, | TOKPOBHAA, (byHKIIUY TKaHEeH pacTeHuH.
OpraHu3MOB IPOBOAAIIAS, IIPOBOIAIIAA, YcranaBiaMBaTh
MEXaHUYECKas. MexaHudeckas. I1pu- B3alMOCBSI3b CTPOCHHUS U

[IpuynHel nosiB-
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JICHUS TKaHEH.
O06o00meHne 51
cUCTEeMaTH3aIus 3HAaHUHU
[0 MarepuajgaM TEMbI
«Hayka o pacreHusix —
OOTaHUKAaY.

YUHBI MOSIBJIICHUS
TKaHEH. Pactenue
Kak IIEJTOCTHBIN
JKUBOW  OpraHusM,
COCTOSIITHM u3

KJIETOK U TKaHEH.

byHKIMH TKaHEM.
OOBACHATH 3HAYCHHE
TKaHEH B KU3HU PACTEHUS.
O0600maTh 5
CHUCTEMAaTU3UPOBATh 3HAHUS
[0 TEME, JieJIaTh BBIBOJBI.
OTBeuyaTh Ha HTOTOBEIE
BOIIPOCHI TEMBI, BBITIOJIHATh
3aJaHus

2. Oprassl pacteHuii (8 1)
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Cewms1, ero cTpoeHue u
3HAYCHHE

Cemsa KaK opras
Pa3MHOKEHMS PACTCHUH.
3HaueHue  CeMsSH B
OpUpoae  HW  OKH3HHU
yesioBeKa
Jlabopamopnas paboma
MNe 1

«CTpoeHue cemeHun
hacomm»

CrpoeHue ceMeHHU:
KOKypa,  3apOJIbIl,
SHJIOCTIEPM,
cemsaonu. CtpoeHue
3apO/IbIIIa PACTCHHUS.
JBynonbHbIE U
OJTHOJIOJTEHBIE
pacTeHwsl.
[Ipopacranue cemsH.
[Ipopocrok,
OCOOEHHOCTH €ro
CTPOCHUHL. .

OOBACHATH POJIb CEMSH B
IIPUPOJIE.

XapakTepu3oBaTh PyHKIUU
yactell ceMeHU. OnuchIBaTh

CTpOeHHuE 3apo/IbIiia
pacTeHusl.

YcraHaBamBaTh  CXOJICTBO
MPOPOCTKA C 3apOJBIIIEM
CEMEHH. OmmceIBaTh
CTaauu MIPOpacCTaHUsI
CEMSIH. BriaBisaTe

OTJIMYUTCIIBHBIC TIPHU3HAKU

CeMSH  JBYAOJBHBIX |
OJHOJIOJIBHBIX ~ PacTEHHH.
Hcmonp30BaTh
nH(pOpPMAITMOHHBIE

pecypchl ISl TTOATOTOBKH
COOOIIEHHS O POJIH CEMSIH B
JKU3HU YEIIOBEKA.
[TpoBouTe  HAONIIOJCHUS,
(buKCUpOBaThH ux
pe3yibTaThl BO BpEMsi

Pa6oTa «Ctpoenue
ceMeHu (acoam»
Hudposas
naboparopust 10
AKOJIOTHH (JaTYUK
OCBEIIEHHOCTH,
BIAXHOCTH U
TEeMIIepaTyphl).
DJIEKTPOHHBIE
TaOJUIIBI u
TUTaKaTHI.
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BBITIOJTHEHHS JTa0OpaTOpHOI
pabotel. CobmroiaTh
npaBuia paboThl

B KaOHHeTe,

oOpamieHust ¢

1a00paTOPHBIM

obopynoBaHreM  YMEHHE

paboTaTh C J1abopaTOPHBIM

000pyI0BaHHEM,

YBEJINYUTEIbHBIMU

npudopamu.

Ycnosus npopactanus | 3Ha4eHHE BO/IbI u | MU3yunts poJIb XapakTepru3oBaTh pois | Pabora «YcnoBus
CeMsIH BO3/yXa JUIS | 3amacHbIX BOAbl M BO3[AyXa B | IPOpacTaHus

MpOpacTaHus CEMsH. | TUTATEIbHBIX IIPOPaCTaHuN CeMsH. | CEMsH». 3Ha4YCHHUE
3anacHble MHUTATEIbHBIE | BEIIECTB CEMEHH. OOBbsCHSTH 3HayeHHe | BOABI M BO3MyXa
BELIECTBA ceMeHu. | TemmeparypHbie 3aMacHeIX  MMTATEIBHBIX | AL TPOPACTaHMs
TeMIeparypHble YCIIOBHS BEIIECTB B IpopacTaHuy | CEMAH. Ludposast
YCJIOBUS  TIpOpacTaHusi | HPOPACTaHHUs CEMSH. COMSIH. naboparopus 10
cemsi.  Poms  ceera. | Poib cBera. OGBSICHSTS  3aBUCHMOCTH | YKOJIOTHH (ATIHK
CpoKit mocesa cemsH MPOPACTAHHA  CEMSH  OT OCBCIICHHOCTH,

TEMIEpPaTypHbIX yCIOBHif. | BAAKHOCTH  H

IIporuo3uposars CpoKH | TEMIICPATYPEI).

IIoceBa CEeMSIH OTICIbHBIX DNEeKTPOHHBIE

KYJIbTYp. YMeHue paborarh | TaOJULbI U

¢ 1ab0PaTOPHBIM IUJTAKaThI.

00opyI0oBaHUEM,
YBEINYNTETBHBIMH
npubopamu.
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Kopens, ero crpoenune
Y 3Ha4CHHUE

Tunsr KOPHEBBIX CHUCTCM
pacTeHuil. Crpoenue
KOpHSA — 30HBI KOPHSI:
KOHYC HapacTaHus, Bca-

N3yuuth BHEUIHEE U
BHYTpPEHHEE
CTPOEHHUE KOPHS

Pasnuuare m onpenernaTs
THUIIbI KOPHEBBIX CUCTEM Ha
pHUCYHKax, repOapHbIX
IK3EMIUIIpax,

Mukpockon
11 (ppoBoi,
MHKpOIIperna-
paTsL.

Dnex-
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ChIBaHMsI, IPOBEACHUS,
nenenus, pocra. Poct
KOPHS, TEOTPOIU3M.
BunousmeHnenns KopHeil.
3HaueHne KOpHEH B
npupoje. JlabopaTopHas
pabora 2

«CtpoeHue KOpHs
MIPOPOCTKA

HaTypaJIbHbIX 00OBEKTaX.
HaspiBare 4actu KOpHS.
YcranaBiuBaTh
B3aMMOCBSI3b CTPOCHUS U
GyHKIMHA yacTed KOpHS.
OOBICHATH  OCOOEHHOCTH
pocta kopHs. IIpoBoauth
HaOIIOAEHUS 3a
W3MCHEHHSIMH B
BEPXYIIEYHON YaCTH KOPHSA
B IEPUOJ pOCTA.
XapakTepu3oBaTh
3Ha4YeHUe BU/JIOU3-
MEHEHHBIX  KOpHEH

JUISL pACTEHUH.

[TpoBoMTH
HaOJIFOIEHUS U
(UKCUPOBATh MX
PE3yIbTaThl BO BPEMsI

BBITIOJTHEHUS
nabopaTopHOH

pabotel. CoOmroaaTh

npaBuiia paboThl

B KaOuHeETE,
obpameHust ¢
1a00paToOpHBIM
obopynoBaHrEeM
Ymenue paboTtatb c

TPOHHBIC TAOIHUIIBI
Y TUTAKaTHhI.
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1a00paTOPHBIM
000pyIOBaHHEM,
YBCINYUTCIIbHBIMHA
npubopamu.
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Jlucr, ero ctpoerne n | JIucT, ero crpoeHue u N3yunth BHEUIHEE U Onpenenarp yactu jucta | Mukpockon
3HAYCHUE 3HAYCHHUE BHYTpPEHHEE Ha repOapHbIX | U(PPOBOIA,
BHemiHee cTpoeHue jiu- | CTPOCHHE JIUCTa. IK3EMIUISPAX, PUCYHKAX. MUKPOIPETIapaThl.
cra. BHyTpeHHee cTpoe- Pasimuyare  mpocteie  u| Bayrpennee
HHE JHCTA. Twurbt CJIOKHBIE JIUCTHA. CTPOCHHE
JKUJIKOBAHWUS  JIUCTHEB. XapakrepusoBarh JIUCTA.
Crpoennie u (QyHKIUU BHYTPCHHCEC CTPOCHUE | JeKTPOHHBIC
YCTBHII. 3HAYEHHE JIUCTA JCTa, CrO HacTH. TaOIHIBI u
s paCTeHHS: VYcranaBnuBaTh ITAKATEL
$OTOCHHTE3, HCTapeHHe, B3aHMOCBASE CTPOCHH K
razoobmen.  Jlucroman, bynxmai JmcTa.
ero pomb B JKU3HH XapaKTepu3oBarh
pacTeHus. BUJIOW3MEHEHHUS
Buyon3menenus - JMCTHEB PaCTCHIH
CTBCB YmMmeHnue paboTaTh ¢
71a00pPaTOPHBIM
000pyI0BaHHEM,
YBEJINYUTEIbHBIMU
pruOOpaMH.
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Crebenb, ero crpoenne | Ctedenb, €ro CTPOCHUE U
Y 3HAYCHUE 3HAYECHUE

Jlabopamopnas paboma
Ne 4 «BuenrHee cTpoeHue
KOPHEBHUIIIA, KITyOHS,

JTYKOBHIIBD)

N3yunte  BHEmHee
CTPOCHHE  CTeOJI.
Tumnel crebneit.
Bnyrpennee
CTpOEHUE

cTeOIsL.
DOyHKIMHT

cTeOIsL.
Bunon3smenenns
cTeOJIs y HAI3EMHBIX
u MO/ I3EMHBIX
1o0Oeros.

OrnuceiBaTh BHEIIIHEE
CTpOEHHE cTedis,
MIPUBOIUTH MIPUMEPHI
Pa3IMYHBIX TUIIOB CTEOICH.
Ha3seiBate BHYTpPEHHUE

yacTu cTeOJsl pacTeHUu U
ux Qysnkmuu. Onpenensirsb
BUJIOM3MEHEHHS

HAQ/I3EMHBIX W TI0JI3€MHBIX

noOeroB Ha  pHUCYHKax,
dororpadusix,
HaTypaJIbHbIX 00BEKTaX.
N3ywath ®  omuchIBaTh

CTPOCHUE MOI3EMHBIX
mo0eroB, OTMEYATh UX
pasuyus.

duKCUPOBATH PE3YJIbTATHI

Mukpockon
11 (ppoBoi,

MUKpPOIIPENapaThl.

«Crebelnb
OJIHO-
JIOJBHBIX
JIBYIOJIHHBIX
pacTeHuiD)
DJIEKTPOHHBIE
TaOJINIIEI
IIaKaTEI.

n

uccienosanuii. CoOIronaTh

IpaBuUIIa paboTHI B
kaOuHeTe, OOpalmeHust ¢
71a00pPaTOPHBIM
obopynoBaHrEM

3. OCHOBHbIE MPOIIECCHI KU3HEISSITEIBHOCTH pacTeHui (6 )

33



MunepanbsHO€ nuTanue| MuHepaabHOE MUTaHUE | Y CTAHABIIMBATH OO0bsicHATh poib KopHeBbIX | Ludposas o
paCTeHI/IfI 154 paCTeHHﬁ U 3HAUYCHUEC B3aHMMOCBSA3b BOJIOCKOB B MEXaHU3ME HaﬁOpaTopI/Iﬂ
3HAYEHUE BOJbI BOJIBI HIOYBEHHOT'O [IOYBEHHOTO MUTAHUS. 9KOJIOTHM (AaT4
Boja kak He0OXOIMMOE | mUTaHUs pacTEHU U O0o0cHOBBIBATH pOJIb | BJIAKHOCTH, OC
YCJIOBHE MHHEPAIBHOTO | yCIoBHit TIOYBEHHOTO  IIMTAHHMS B | IIEHHOCTH)
(TIOYBEHHOT 0 )[TUTAHUS. BHEIITHEeH JKU3HH PACTECHUMN.
N3Bnedyenune pacreHneM CpeBL. CpaBHUBaTh U pa3anyaTrh
13 MOYBbBI PaCTBOPEHHBIX COCTaB u 3Ha4YeHue
B BOJIE MMHEPAJBHBIX OpraHUYEeCKUX u
COJIEH. DyHKIUA MUHEpaIbHBIX YA0OpeHUi
KOPHEBBIX BOJIOCKOB. JUIs pacTeHMIA.
[Iepemenienne BoABI U Hcnonb3oBarh
MUHEpaJIbHbIX BEIIECTB uH(pOpMaIMOHHbBIE
M0 pacTeHuio. 3HaueHue pecypchl Al TOArOTOBKHU
MUHEPaJIbHOTO MpPEe3eHTAllM TPOEKTa O
(OYBEHHOT0) TMHTaHUSL. MIPHUCIIOCOOTICHHOCTH K
Tunsl ynoOpenuii u ux BOJIE PACTEHHM  pa3HbIX
POJIb B *KU3HU PACTCHUSI. HKOJIOTHUECKUX TPYII
DKOJIOTUYECKHUE TPYIIIbI
pacteHuit o
OTHOIICHUIO K BOJIE
BosnymHoe  nutanue| Bo3mymHoe nuTaHue | XapaKTepu30BaTh [TpuBoaUTH npumeps! | L{udpposas
pacTeHuii — pacreHui — | ycnoBus, OpPraHu3MOB — | mabopatopust
doTocuuTe3 ¢dorocunTe3  YCIOBUS | HE0OXOTUMBIC aBTOTpOo(hoB u 0 9KOJIOTUU
oOpazoBaHus ISt rereporpooB, HAXOIUTh | (AATUHK
OPraHMYEeCKHX BEIIECTB | BO3yMIHOIO pa3ianyus B UX MUTAHUU. YIJIEKUCIIOTO rasa u
MIATAHUS PACTCHUH. KHCIOPOJa)
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00OMeEH BEILECTB KaK
Ba)KHBIHN
IIPU3HAK

KU3HHU

B pacreHuu. 3enénbie | OOBACHATL  pOJIb O060CHOBBIBaTH
pacTeHusi — aBTOTPO(BI. | 3eJIEHBIX JUCTHEB B KOCMUYECKYIO POJIb
I'erepoTpodsl KaK | (OTOCHHTE3E. 3eNEHBIX PACTCHUM.
HOTpEeOUTENN  TOTOBBIX Hcnonb3oBath
OPraHUYECKUX BEIIECTB. MHPOPMAIMOHHBIC
3Havyenne (OTOCHHTE3A B peCypeel UL TMOATOTOBKH
COO00IIeHUS 0 pou
MIPUPOJIE .
doTocuHTE3a Ha  Halen
rJj1aHeTe BeImoaHATh
HaOJIOACHUS ¥ U3MEPEHHS
Heixanme wu oOwmeH | [pixanme u  oOMeH | XapakTepu3oBaTh Bocmuranne — Gepexxnoro | [udposas
BEIIECTB ypaCTeHI/Iﬁ BCHICCTB Yy paCTeHHfI CYIIHOCTH IIpoIIecca OTHOIICHUSI K CBOEMY ﬂa60paT0pI/I$[ 110
Ponp gpIxanus B >KU3HHU | AbIXaHMS y 3JI0POBBIO, IIPUBUTHE BKOJ'IOFI/II/I(,I[aT‘H/IK
pacTeHuil. pacTCHUH. HHTEpeca K  H3YYEHUIO | YIIIEKHUCIIOTO ra3au
CpaBHuTenbHAs YcraHaBmMBaTh npeaMeTa. BeImonHATe | KUCIOpOIa)
XapaKTepUCTHKA B3aMMOCBA3b OIIBIT, Ha0JII01aTh
npoueccos apixanus u | TPOUCCCOB NbIXaHUA pesynbTatl M JeNath
¢dotocunTesa. O6men | 1 (borocunresa, BBIBOJIBI [0 pe3yjbTaTam
BelleCTB B opradmsme | [POBOAMIL - HX UCCIIEZIOBAaHUS
N CpaBHEHHUE.
KaK BaXKHEHILINH MPU3HAK
Onpenensrs NoHsITHE
KHU3HH. BsanmocBsizb
«oOmeH
IPOIIECCOB  IBbIXaHUS U
BEIIECTBY.
(dhoTocuHTE3a
XapaxTepu3oBarb

4. MuorooOpa3sue 1 pazBuTHe pactutensHoro mupa (10 u)
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Bonopocim, ux | OOmas xapakrepuctuka. | U3yuuts crpoeHue u Beigenate u onumceiBaTh | MHKpoOCkon
MHOTOOOpa3ue B Crpoenne, pa3sMHOXKEHHE | pa3MHOMKEHHE CYHIECTBEHHBIC  IIPU3HAKM | U(POBOIA,
pUpoJe BOJIOPOCIICH. BOJIOpOCIIei BOJIOPOCIICH. MUKpPOIIPENapaThl.
Pasnoo6pasue BOJIO- XapakTepu30BaTh I1aBHbIE (OHOKIIETOuHAs
pocien. Otnens: YepThl, JEKAIIME B OCHOBE | BOAOPOCIH —
3enénrle, Kpachsre, CHCTEMAaTUKHU BOJIOPOCIICH. XJIaMHJJOMOHA/1a)
Bypeie BOJIOPOCIIH. Pacno3znaBate  Bosmopocin
3Ha4yeHHE BOJOPOCIIEH B Ha PHUCYHKaX, repOapHbIX
NIpUpOJIE. Marepuanax. CpaBHUBaTh
Hcnons3oBanue BOJIOPOCIIM C HAa3€MHBIMH
BOJIOPOCJIEN YETOBEKOM paCTCHHUsIMH W HaXOIWTh

001IIHe MPU3HAKH.

OOBICHATH MTPOIIECCHI
Pa3MHOXKCHUS y
OJTHOKJICTOYHEIX U
MHOTOKJIETOYHBIX
BoJiopocIeit. crons30BaTh
WH(pOpPMAaITMOHHBIE

pecypcbl Al TOArOTOBKHU
COOOIIEHUsT O 3HAYCHUU
BOJIOpPOCJICH B MpHUpoOje U
JKU3HU YeNOBEKa
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Otaen MoxoBUIHEIE.
Oo6mas
XapaKTEPUCTHKA
3HAYEHHE

MoxoBuHEIE,

XapaKTepHbIE YEePThI
CTPOCHHS. Knaccsr:
ITeu€nounuku 174

JIucrocTebenpHbIe,  HX
OTJIMYUTCIIbHBIC  YCPTEHIL.
Pa3zmuoxkenue (6ecrosioe
U TI0JIOBOE) U pa3BUTHE

MOXOBHJIHBIX. Mo-
XOBHUJIHBIE KAK CIIOPOBBIE
pacTeHusl. 3HaueHne

MXOB B IIPUPOJIE U
KU3HH 9eoBeKa
JlaGopaTtopnas pabota 6

N3yuute cTpoeHne u
Pa3MHOKEHHE MXOB

CpaBHUBATH
IIPEACTaBUTENIEH
Pa3IUYHBIX TPYII
pacTeHuil oTaena, Aearh
BEIBOJIBI. Ha3wIBaTh
CYIIECTBEHHBIC
MIPU3HAKU MXOB.
Pacno3naBath
IIpEeACTaBUTENEN
MOXOBHIHBIX Ha PUCYHKaX,
repOapHbIX ~ MaTepuaiax,
JKUBBIX 00BEeKTax.
Boiaenars npusHaku
MIPUHAIJIEKHOCTH

Mukpockon
1M (ppoBoi,

MUKpPOIIPENaparhl.

(Charnym
KJIETOYHOE
CTpOEHHE)
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«M3ydyeHHe  BHEIUIHETO
CTPOCHMSI MOXOBMJIHBIX
pacTeHui»

MOXOBHUIHBIX K BBICIITHM
CIIOPOBBIM PACTCHUSIM.
XapakTepru30oBaTh MPOIIECCHI
Pa3MHOKCHHS U Pa3BUTHS
MOXOBHUIHBIX, HX
0COOEHHOCTH.
YcranaBnuBaTh
B3aMMOCBSI3b CTPOCHUS
MXOB W UX BO3JICHCTBUS Ha
cpeny oOuTaHWUs.
CpaBHUBATh BHEIIHEE
CTPOECHUE 3€JIEHOTO
Mxa (KyKYIIKHHA
JpHA) | 0eoro Mxa
(carayma), oTMedaTh UX
CXOJICTBO U Pa3IHyusl.
PuKCUpOBaTH
pe3yabTaThl HCCIIEI0BAHUM.
Cobmoarsb npaBuia
paboThI B  KaOuHere,
oOpareHus ¢
71a00pPaTOPHBIM
obopyaoBaHueM
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Otaen
I'omocemeHHBIC.
OOmas
XapaKTePUCTHKA
3HAYEHUE

u

OO0mas xapakTepucTuKa

T'OJIOCEMCHHBIX.
Paccenenne

T'OJIOCEMEHHBIX 1o
MIOBEPXHOCTHU 3eMJIH.
OO6pazoBaHue CeMsH Kak
CBUJIETEIILCTBO Oonee
BBICOKOTO YPOBHS

Pa3BUTUA TOJIOCEMECHHBIX
10 CPaBHEHHUIO CO

criopoBbiMH. OcoOeHHO-

N3yuuts oOuryro
XapaKTEPUCTUKY
T'OJIOCEMCHHBIX
pacteHuii

BoisiBasTe  oOmue  uepThl

CTpOEHUS. U  DPa3BUTHS
CEMEHHBIX pacTEHUIA.
OcBauBarb PUEMBI
paboThl ¢ ompeaeIuTeIeM

pacTeHUIA. CpaBHUBaThH
CTPOEHUE CIOPHI U CEMEHHU.
XapakTepu3oBaTh

MIPOIIECCH PA3MHOKEHUS U
Pa3BUTHS TOJOCEMEHHBIX.

PaGora
OapHBIM
puaom

C
re
p- mare-

CTH CTPOEHUS U Pa3BUTH
MpeJcTaBUTENEH Kiacca
XBOMHEIE.
T'omocemennnie Ha
tepputopun Poccun. Mx
3HAYCHHE B TIPUPOJEC M
JKM3HU YeJOoBEKA

[Iporuo3upoBarb
MOCJICICTBUS Hepa-
IMOHAJIBLHOH JAeATENHLHOCTH
YyeJloBeKa IS OKHW3HU
TrOJI0CEMEHHBIX.
Hcnonp30BaTh
nH(pOpMaIMOHHBIE
peCypchl sl TOATOTOBKHU
MpE3EHTAIlMK  MPOEKTa O
3HAYE€HHUHU XBOMHBIX JIECOB

Poccun
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CemeiicTBa

kiacca | Obmas xapakrepuctuka. | U3yunts 0011y1o Boinensts ocHoBHbIe| Pabora c
JIByiobHBIE CemeiictBa: Po3o- | xapakrepuctuky IIPU3HAKH KJ1acca 0apHbIM re
L[BETHBIE, ceMencTB KJacca JBynosbHble. ONUChIBaTh | pUATIOM p- mare-
MOTBIIBKOBBIE, JIBynonbHbIE. OTJINYUTEIIbHBIE IPU3HAKU
KpecronseTtHsie, CEMEHCTB  KJacca.
ITacnénosrle, Pacno3naBath
CI105)KHOILIBETHEIE. MPEJCTABUTENEH CEMENCTB
OTnnuurenbHbIe Ha PUCYHKaX, repOapHbIX
TIPU3HAKU CEMEHCTB. MaTepuaiax, HaTypajibHbIX
3HaueHUe B TPHUPOJIE U 00BeKTax. IIpumensaTs
YKU3HU YeJIOBEKa. TIPHEMBI paGoTHI c
CenbCKOXO035IIICTBEHHBIE ONpeIeUTENeM PACTCHHUIA.
KYJIbTYpbl Hcnonp3oBath
nH(pOpPMAITMOHHBIE
pecypehl sl TOATOTOBKHU
MIPE3EHTAllMM IPOEKTa O
pOJIM  pacTeHWil  Kjacca
JBynonbpHbBIE B NPUPOJE U
JKW3HU YeJI0BEKa
CewmelicTBa kiacca | Ob6mas xapakrepuctuka. | M3yunTts o0myro xa- Boinensats npusHaku | Pabota ¢ rep-
OnHO10IbHBIE CewmeiicTBa: JluneiiHble, | paKTEpUCTUKY kiacca OqHON0IbHBIE. OapHBIM mare-
JIykossle, 3naky. | CEMEHCTB Kiiacca Onpenenats MIPU3HAKYU | pUAJIOM
OTnuuuTenbHbIe OnHO10JIBHBIE. JIEJIEHUs KJIACCOB
NPU3HAKU. 3HAYEHUE B JBynonbHbIE u
IPUPOJE, KU3HU OnHononbHBIE Ha
YeI0BeKa. CEMENCTBA.
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TemaTnuyeckoe NJIAaHMPOBaHUe MaTepuaJia B / Kjiacce

«BHOJIOT US. PABHOOBPA3UE OPI'AHU3MOB: ’)KUBOTHBIE)
Yactp 1. O611ue cBeieHus: 0 MUPE )KUBOTHBIX

Yactp 2. CTpoeHue Tena KUBOTHBIX

Yacts 3. [NoxmaperBo I[pocteitmue, nmu OgHoKIeTOUHBIC YacTh

4 TloaumapcTBO MHOTOKIIETOYHBIE

Yacte 5 Tunsl [1nockue uepsu, Kpyrisie uepsu, Konbuareie yepsu

Yacte 6 Tun Mosutrocku

Yacte 7. Tun UnenucroHorue

YacTts 8. Tun Xopaossie. becuepennrpie. Haaxmace PoiObI

YacTts 9. Kitace 3emHoBogHbBIC, MM AMbUOUHT

Yacts 10. Kitace ITpecmbikaronuecs, win Penrunmnn
Yacte 11. Knacc IItunsr Yacts 12. Kiace
Muekonuraromue, uiau 3Bepu

YacTtsp 13. Pa3BuTHe KMBOTHOTO MUpPA HA 3eMJIE.
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Ne Tema Conepxanue LeneBas ycranoska | Kon-Bo | OcHOBHBIE BuIpl | Mcnonb3oBaHue
YpOKa qacoB JEATETLHOCTH 00yJarOIIUXCs 00opynoBaHue
Ha YpOKE/BHEYPOUHOM
3aHATUU
2. CTpoeHue Tena )KUBOTHBIX (2 1)
Kiterka Kiterka BresiButh cxonctso u | 1 CpaBHUBATh  KIIETKH Mukpockon
Hayxka LUTOJIOTHSL. | PA3ININC B ’KUBOTHBIX ¥ PACTEHMIA. U (pPOBOIA,
Crpoenne KUBOTHOH CTPOCHHH KHBOTHOH HassiBats KJIETOYHbIe | MHKPOIPCIIapaThl.
KJIeTKU:  pa3Mepbl U | ¥ PACTUTEILHON CTPYKTYDBI KHBOTHO
hopmpl, KJIETOYHBIEe | KJIETOK KIIETKH.
CTPYKTYpPBI, HMX pPOJIb B JenaTh BBIBOABI O MPUYMHAX
KU3HEECATEIIbHOCTH paznuuus U CXOZCTBa
kietkn. CXoActBO W KUBOTHOM U PACTUTEIbHOU
paznnuus CTPOEHHUS KJIETOK. YcraHnaBiauBath
SJKUBOTHOM u B3aMOCBA3b CTPOCHUA

paCTHTeHBHOﬁ KJICTOK

’KHBOTHOM KJIETKH C TUIIOM
MATAHUS

VYmMenue paboTathb c
71a00pPaTOPHBIM
00opy0BaHKEM,
YBEITHMYUTEIbHBIMU

npubopamH.
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Tkanu, opransl ¥ Tkanw, Oprassl u | U3yunts TKaHU: HaspiBath TUIIBI TKaHel | Mukpockon
CUCTEMbI OPraHOB CUCTEMBI OpraHoB TKaHU: | sHUTENHAIbHBIE, JKUBOTHBIX. VYcranaBnuBath | nupoBoi,
OIIMTCIINAJIbHBIC, COCIMHUTEIIbHEIC, B3aUMOCBA3b CTPOCHUA TKaHEH MUKPOITPENAPATHI
COC/IMHUTEIBHBIE, MBIIIICYHBIE, c 150.¢ GyHKIMAMU.
MBIIICYHBIC, HEPBHBIC, X | gepBHBIE, WX XapakTepu3oBaTh OpraHbl W
XapaKTepHble MPU3HAKH. | yanakTepHBIe CUCTEMBl OPraHOB >KHBOTHBIX.
Opranbl #W  CHCTEMBI NPH3HAKH. [TpuBoaUTH MIPUMEPHI
OpraHoB,  OCOOEHHOCTH B3aMMOCBSI3U CHCTEM OpPraHOB B
CTpoeHUs U PYHKUIHUH. Opra"usMme. Bricka3biBath
Twurer CAMMETPHUHA IPEAITOJIOKECHUA o
)KMBOTHOTO, HUX CBS3b C HOCICACTBUAX Hapymenus
06pa30M KU3HN. B3alIMOCBSI3M ~ OpPraHOB U
CUCTEM OpraHoB JUISt
OpraHusma.
OrnuceiBaTh B3aUMOCBSI3b
oOpaza >XKM3HU >KMBOTHOTO U
THIIA CHMMETPHH TENA.
Ob6mas Cpena oburtanus, Hatp o011yI0 BrisBisaTh epHble | MuKpockon
XapaKTepUCTHKA BHEILIHEE CTPOECHUE. XapaKTEePUCTHKY MIPU3HAKU apctBa | UM(pOBOH,
HoAnapcTsa Crpoenue u [Tpocreiimmnm, Ha I[Ipocreiimue, Opruma | MUKPOIPCIIApaThl
IIpocreiimue. Tun JKU3HEIEATENHOCTh| pumepe Trna WIN u | (ameba)
CapkoJioBbie H | capKOJOBBIX HA IIpUMEPE CapKOJI0KIyTH- HOKJIETOYHBIE,
AKTYTUKOHOCLBL. amEOBI-TIPOTes. KOBEIE CapkoioBbie
Knace PaznooGpasue cap- KTYTHKOHOCIIBI. Kiacca
CapkonoBbie KOJIOBBIX Pacrio3naBath } a(bHHii-
NpeACTaBUTENeH HKIMHA
CapkonioBble
MUKpoTpernaparax,
PHCYHKaX, ¢otorp
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YcranaBnuBaTh B3auM
CTPOCHHS U

OopraHm3ma  Ha

npumepe aMeObI-
nporesl.
OO00CHOBBIBATh poJtb
NPOCTEHUIINX B 9KOCHCTEMAX
Ymenue paboTaTh c
71a00pPaTOPHBIM
00opyI0BaHKEM,
YBEITMYUTEIbHBIMU
pruOOpaMH.
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Tun CapkonoBeie u| Cpena oburanus, | Ha npumepe XapakTeprus3oBaTh cpeny | Mukpockon
XKryrukoHocupl. Kiace | ctpoenue U | DBIJICHBI o0UTaHUs  KI'YTMKOHOCLEB. | IU(POBOM,
KryrukoHoCLbI NIepeIBIKEHIE Ha 3€JICHON VCTaHaBIHMBaTh B3aMMOCBSI3b | MUKDOIIPENAPATHIL.
npumepe ABIJIEHBI | MOKA3aTh XapakTepa IIATaHUA U | (3BrjeHa 3eyeHas)
3€JIEHOM. Xapakrep | B3aUMOCBSI3b yCJIOBUH CPEJIBIL.
IUTaHus, €ro | cTpoeHus u OO0OCHOBBIBaTb  BBIBOJI O
3aBUCHMOCTH OT YCJIOBHIA | XapaKTepa UTaHus TIPOMEIKYTOTHOM TIOJIOKCHIH
Cpe/IbL. JIbIxaHue, | OT yCIOBHiA OBIJICHBI 3CJICHON.
BBIICIICHUE ¥ | OKpyXaroImeit [IpuBoguTh JOKa3aTENbCTBA
Pa3MHOYKEHIIE. CpeibL. 0oJiee CI0XKHOW OpraHu3aluu
KOJIOHHAJIbHBIX bopm
Coueranne  IPU3HAKOB
KTYTUKOBBIX.  PackpriBath
KUBOTHOTO M PACTEHHUS y
. POJIb )KTYTUKOHOCIIEB B
IBIJICHBI 3enEHOI.
JKOCHCTEMAX
Paznoobpasue
KT'YTUKOHOCIIEB
Tun Uudyzopun Cpena obuTaHus, | YCTaHOBUTH BoIABISATH XapakTepHbie | Mukpockor
CTpOEHUE U | XapakTepHbIe npusHakd tuna Wudyzopun. | uudposoii,
nepeBIKeHIe Ha | IPU3HAKH THIIA [IpuBomuTe  HpUMEpPHl W | MHKPOIIPENAPATHI.
npumepe UHOPy30puu-Ty-| Mudysopuu u XapaKTEepU30BaTh 4yepThl | (MHGY30pHs)
¢denbku. CBS3b YCIOXKHE-| IOKa3aTh YEepThI YCIOXKHEHHS ~ OpraHu3aluu
HUsI CTPOCHUS UHPY30PUH| yCI0KHEHHS B uH(pY30pUi IO CPaBHEHHIO C
c KJIETOYHOM CapKOKTyTUKOHOCIIAMH.
npoieccamu UX | CTPOEHUH. Habmronath npoctedmmx noj
KHU3HEAEATEIILHOCTH. MUKPOCKOTIOM.
PaznooOpazue
UH(Y30pHH.
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JlaGopaTopHas @uKCUpOBATH PE3YJILTATHI
pabora Ne 1 HaO0JII0/ICHUT.
«Ctpoenue u O600marp  uX,  JenaTh
nepeBIKEHUE BBIBO/IbL. Cobmonarsb
UH(DY30pHH-TY- QETBKI» IpaBujia  IOBEACHUS B
kaOuHeTe, oOOpaieHus ¢
1a00paTOPHBIM
00opynoBaHrEeM
4. TloamapcTBo MHorokserounsie (2 4)
Tun Oo6mas | O6mme yepthl cTpoeHus. | M3yunts cTrpoeHue wu OnuceiBaTh OCHOBHBIE | MUKpPOCKOIT
XapaKTepUCTHKA I'mapa — OIMHOYHBIM | KH3HEICSITEILHOCTh IIPU3HAKU TIOANAPCTBA 1u(ppoBoi,
MHOTOKJIETOYHBIX nosmit. Cpesia OOUTaHUS, | KUIIEYHOMONOCTHBIX Ha MHorokerouHse. MUKPOIIPEIapaTsl.
SKHBOTHBIX. Tum | BHCIIHEES M BHYTPEHHES | mpivepe THPBL, HassiBaTh mnpezncraButeneit (BHYTpCHHEE
Kuweunononoctapie. | CTPOCHHE. OCOOCHHOCTH | prijienury  OCHOBHBIC THIA  KAIMICIHOTIONOCTHRIX. | crpoenme rumpsl)
Crpoerme y | HKHU3HEACSTENBHOCTH, 4epTEI YCIOKHEHHS Beinenare  o0mue  4epTs
JKI3HELeSTEbHOCTD YPOBEHb OPraHU3AUMH B | rwyrao iy o ctpoeHus. OOBSICHATH Ha
CpaBHeI:II/II/I C CpABHEHHIO . IprUMepe HaJIM4Ke JIy4eBOH
npocTemmMu pOCTEHIIHM. CUMMETPHH Y

KHIIIEYHOIIOJIOCTHBIX.
XapakTepru3oBaTh MPU3HAKU
Ooiee CJIOJKHOU
OpraHu3alui B CPaBHCHHUH C
MPOCTEUIIUMU

5. Tuns! [Tnockue yepsu, Kpyrisie uepsu, Konbuateie uepsu (5 u)
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Jlabopamopnas paboma
Ne2
«BHemHee  cTpoeHHe
JIOXIEBOTO YEPBs, €T
nepeIBUKEHHE,
pa3ApaKUMOCTHY.
Jlabopamopnas paboma
No3

(no ycmompenuio yuu-
meist)

«BHyTpeHHee cTpoeHHe
JOKJIEBOTO YEPBS».

KPYTJIBIMU YEPBSIMH.

®dopmMynupoBaTh BBIBOA 00
YPOBHE CTPOCHHUSI OpPraHOB
YYBCTB

Tun Konpuateie ye- Mecra oburanus, | U3yunts HazpiBare  ueptel  Oosiee | Lludponoii
pBu.  OOmias CTpOCHHE U| 0COOEHHOCTH BBICOKOM OpraHu3aIluu | MUKPOCKOTI,
XapaKTePUCTHKA. KUBHEICATEb- YCIIOKHEHHUS B KOJbYATBIX  4YepBed 1O | JlabopaTopHOE
Knacc Mmuorome- | yocrs cucTeM | CTpOEHUH KOJIBYATBIX CpPaBHEHHIO C KpPYIJIBIMH. | 000pyIOBaHUE.
THUHKOBBIE YEPBU BHYTPEHHHX  OpPraHOB. | uepBeil Kak OoJiee PacmosnaBath ODJIeKTPOHHbIC

YpoBHM  OpraHM3aluyU | BBICOKOOPTAaHU30BAaHHOMN NpeJCTaBuTeNeH Kiacca Ha | TaOJIbl

OpraHOB YYBCTB TPYIIIIBI 10 CPABHEHHIO C pHUCYHKaX, dboTorpadusix.

CBOOOTHOKHUBYIIIUX XapakTepu3oBarhb YEePTHI

KOJbYATBIX 4YepBeH U YCIIO)KHEHHSI CTPOCHUS

Mapa3uTHIECKIX

KPYTJIBIX

yepBen TJIOCKUMH u CHCTEM BHYTPEHHHX OpPTraHOB.

6. Tun Momnmtocku (4 1)

47



Kitace /IBycTBOpUaTsIe
MOJUTIOCKU

Cpena oburtanusi,
BHEIIHEE CTpPOCHHE Ha
npuMepe 0e33yOKH.
Crpoenrie u QyHKIUH
CHCTEM BHYTPEHHUX
opranoB. OcobeHHOCTH
Pa3MHOKEHHS u
pa3BuUTHSL. Ponb B

MIPUPOJIC ¥ 3HAYCHHUE IS
YeI0BeKa.
Jlabopamopnas paboma
4

«BHemiHee CTpOEHHUE
PaKOBHH MPECHOBOIHBIX
Y MOPCKHX MOJUTIOCKOB)

N3yunts
0COOEHHOCTH
CTPOEHUS KJ1acca
JBycTBOpYaThIE
MOJIJTIOCKH

Paznuuare u  onpenensaTts
JIBYCTBOPYATHIX MOJUIIOCKOB
Ha pHUCYHKaX, (oTorpadusx,
HaTypaJIbHbIX 00OBEKTaX.
OOBsCHATH B3aUMOCBSI3b
obpaza JKU3HU u
ocoOeHHoCcTel CTPOEHHUS
JIBYCTBOPYATHIX MOJIITIOCKOB.
XapakTepu3oBaTh YEepThI
MPUCIIOCOOJIEHHOCTH
MOJUTFOCKOB K cpene
obutanusa. PopMyIHpPOBATH
BBIBO/J] O POJIU JIBY-
CTBOpYATBIX MOJUIFOCKOB B
BOJHBIX  JKOCHCTEMaxX, B
’KM3HH YEJIOBEKA.
VYcraHaBiIMBaTh CXOJACTBO H
pasyinyMsi B CTPOCHUU

Hudporoii

MHUKPOCKOTI,
nabopaTopHOe

000pyaoBaHue.

Braxxanie
npenaparsl,
KOJUICKITUN
PaKOBHH
MOJLITIOCKOB.
DJIEKTPOHHBIE
TaOJINIIEI

PaKoBUH
CoOmonaTh mpaBuia padOThI
B KaOWHeTe, oOpaiieHHus C
71a00pPaTOPHBIM
obopynoBaHueM

MOJIJIFOCKOB.

7. Tun Ynenucronorue (7 u)
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Knacc Hacekombie OO0mas xapakTepucTHka, | BeIsIBUTE OCHOB 1 .BbIsABIATH xapakrepHble | ['epOapHBbIii
O0COOEHHOCTH BHEILHETO | XapaKTEPHBIE IIPU3HAKU HAaCEKOMBIX, | MaTepHal —
crpoenus. Pasnoobpasue | mpusmaxu OIMCHIBATh 150.¢ IPA | cTpoeHHe Ha-
POTOBBIX OpraHoB. | gaceKOMBIX BBIIIOJIHEHUU  JTAOOPATOPHOH | cexoMOro
Crpoenne n  Qynximu paboTHI. VcTaHaBMBarh
chereM BHYTPECHHIX B3aMMOCBS3b  BHYTPEHHETO
opraHoB. Pa3mHokeHue. CTpoeHHs W mporeccos
Jaboparopras KU3HEAEATEIbHOCTU

pabora Ne5 HACEKOMBIX. Habmronars,
«BHemnruee crpoeHue ¢bukcupoBaTh pE3yJIBTaTHI
HAaCCKOMOTO» HaOJIIOICHUH, neaarThb
BBIBOJIBI. CoOmronars
nmpaBuia paboThl B KAOMHETE,
oOpareHus ¢ J1abopaTOpHBIM

000pynoBaHHEM

Tunbl pa3BUTHS Passutne ¢ HenonHbM | U3yunTh tanel | 1 XapakTepu3oBaTh THIIBI ['epbapHbIit

HACEKOMBIX npeBpaieHueM. ['pynmbl | pa3BUTHS HACEKOMBIX Pa3BUTHS HACEKOMBIX. MaTepua — THUIIBI
HacekoMbIX. PasButue c OGBSICHITD  [PHHLIMIBL pa3BUTHS
MIOJIHBIM TIPEBpPALICHUEM. KIacCH(UKALMH HACEKOMBIX. | HACCKOMBIX
['pymmet HAaCCKOMBIX. YcranaBimmBaTh
Pone  xaxmou cramuu CHUCTEMATHYECKYIO
Pa3BUTHSI HACEKOMBIX IPMHAUIEKXHOCTE

HACEKOMBIX. BrisBste
paznu4us B pa3BUTHH
HACEKOMBIX C MOJHBIM U
HETMOJIHBIM MTPEBPAILlEHuEM

8. Tunt Xopnossie. becuepennnie. Haakmnacc Peiob! (6 9)
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Hanxiacce PrI0BI.

OOmas
XapaKTePHUCTHKA,
BHCIITHCC
CTpOEHHE

OCOOEHHOCTH BHEIIHETO
CTpPOEHUS, CBS3aHHBIE C
obutaHueM B  BOJE.
Crpoenrie u QyHKIUH
KoHeyHocTed.  Opransl
OOKOBOM JIMHUH, OpPTraHbI
CllyXa, paBHOBECHS.

JlabopaTopHass ~ pabota
AT'B 6

«BHeniHee cTpoeHne u
0COOEHHOCTH

MepeBUKEHUS PHIObI»

N3yunts
0COOEHHOCTH
BHEIIIHETO CTPOCHHUS,
CBSI3aHHBIC c

0OOMTaHUEM B BOJIE.

XapakTepu3oBaTh

0COOEHHOCTHU BHEITHETO
CTpoeHusi ppl0 B CBSI3U CO
cpenoii ooutanus. OcBauBath

IPUEMBI paboThI c
OTIPEJIEIINTENEM KUBOTHBIX.
BBt YepThl
MPHUCTIOCOOTICHHOCTH
BHYTPEHHETO CTPOEHUS PhIO K
0oOUTaHUIO B BOJIE.
HaOmromate #W = OIIMCHIBATH
BHEIIIHEe CTpOEHUE u

0COOCHHOCTH TIEPEIBIKCHHS
ppI0 B XOJC BBIOJHCHHUS

nabopatopHoii  paboOTHI.
CoOmronats MpaBUIIa
NOBEJCHUST B  KaOuWHere,

oOparieHus ¢ J1abopaTOpHBIM
000pynoBaHHEM

Bnaxsrie
npenapaTsl
«PpI0OBI»
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Buyrpennee crpoenue
pbIO

OrnopHo-/1BUTaTeNbHAS

cucreMa. Ckener
HEMApHBIX ¥  MAPHBIX
IUTABHUKOB. Ckener

TOJIOBBI, CKEJeT kaop.
Oco0eHHOCTH CTpOEHUS
n  GyHKIMHA  cUCTEM
BHYTPEHHHX  OpPraHOB.
UepThl 6ojiee BBICOKOTO
YPOBHS OpraHu3anuu
ppI0 O CpaBHEHHUIO C
JTaHIIETHUKOM.

Jlabopamopnas paboma

N3yunts
BHYTpPEHHEE
CTPOEHUE PHIOBI.

VYcranaBinvuBaTh B3aUMOCBSI3b
CTPOEHUS OTJIENbHBIX YacTeu
cKenera pel0 W UX (QYHKIUH.
BrisiBrisATH XapaKTepHbIE
YepThl  CTPOCHHUS  CUCTEM
BHYTPEHHHUX OPTaHOB.
CpaBHHBaTH  OCOOEHHOCTH
CTPOCHMS " byHKIIUH
BHYTPEHHUX OPraHoB PHIO U
JIaHIIETHUKA.
XapakTepru3oBaTh YepThI
YCII0)KHEHUS OpraHu3aIuu

Bnaxsrie
npenapaTsl
«Pp10B». MOIENE

— CKeJIET PhIObI

Ne' 7

(mo YCMOTPEHHIO
yuurtens) «BHyTpeHHee
CTPOCHHUE PHIOBI»

pBIO

9. Knacc 3emuoBoanbIe, i AMpuomuu (4 9)
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Crpoenue u
JCSITETHHOCTD
BHYTPEHHUX OpPraHOB
3€EMHOBOJIHBIX

XapakTepHblie YEPTHI
CTpOEHUS CUCTEM
BHYTPCHHHX OpraHoB
3€MHOBOJTHBIX (0]
CPaBHEHHUIO C KOCTHBIMHU
pbeIoamu. CxonctBO
CTpPOSHUS  BHYTPEHHUX

OpraHoB 3eMHOBOJIHBIX U
pBIO

N3yunts YepThI
CTPOEHUS CUCTEM

BHYTPEHHUX

OpraHoB
3€6MHOBO/IHBIX o
CPaBHEHUIO c

KOCTHBIMHU pbIOaMHU

YcranaBiauBaTh B3aUMOCBS3b
CTPOCHHSI OPTaHOB U CHUCTEM
OpraHoB ¢ UX (QYHKIUAMU H

cpenoi oOuTaHusl.
CpaBHHUBATH, 006001aTh
uHpOpMaIMI0O O CTPOEHUU
BHYTPEHHHX OpraHoB

am¢pubuii u psO, Aenath
BBIBO/IbI.
Omnpenensitb 4epThl OoJiee
BBICOKOM OpraHu3anuu
3€MHOBO/IHBIX TI0 CPAaBHEHUIO
C ppIOamMu

BiraxxHble npenapartsl
«3€MHOBO/IHBIE»

10. Knacc Ipecmbikarontuecs, niu Pentunmu (4 1)

Buyrpennee ctpoenue
U KU3HEAEATEIbHOCTh
MIPECMBIKAIOIIUXCS

CXoncTBO M pazivuus
CTPOCHHUS CHCTEM
BHYTPEHHUX OpraHoB
MIPECMBIKAIOIINXCSI u
3€MHOBOAHBIX.  YepThl
MPHUCIIOCOOJICHHOCTH
MIPECMBIKAIOIIUXCSI K
JKM3HHU Ha cymie.
PazmHoxeHnue u
pa3BUTHE. 3aBUCUMOCTD
TOJOBOTO  JKM3HEHHOI'O
LIMKJIa OT
TEMIIEpaTypHbIX
YCIIOBUI

N3yunthb YEPTHI

CTPOEHUS CUCTEM

BHYTPEHHUX OPraHOB

MPECMBIKAIOIINXCS

o CPaBHEHUIO
c

3eMHOBO/THBIMH.

YcTanaBnuBaTh B3aMOCBSA3b
CTpOEHUs BHYTPEHHUX
OpraHOB M CHCTEM OpPraHOB
penTwini, ux QyHKIMA U
cpenbl OOUTaHMS.

BoisBsite  4epthl  Oonee
BBICOKOI OpraHu3aluu
MIPECMBIKAIOIINXCS 1o
CPaBHEHHUIO C
3eMHOBOJHBIMHU.

XapakTepu3oBaTh IPOLIECCHI
Pa3MHOXXEHHUS U DPA3BUTUA
JETEHBIIIEH Y

Brnaxxnsie npemnapatbl
«IIpecmbikaromuecs»
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MMPECMbBIKAIOIINUXCA.

Hcnonb3oBath

UH(POPMAIIMOHHBIE  PECYPCHI
JUTS TTIOATOTOBKY MTPE3EHTALUH
MIPOEKTa 0 rOZI0BOM

KN3HCHHOM ITUKIJIC peHTHJ’IHfI,
3a00Te O

MTOTOMCTBE
11. Knacc [tumer (9 4)
OO0mas B3aumocBsa3p  BHemHero | M3yunts Xapakrepu3oBarb Uyuemno
XapaKTCpHUCTUKA CTPOCHHMS U MPUCTIOCO0- B3aUMOCBSI3b 0Cc00EHHOCTH BHEIITHETO IItrnel,
KJacca. BremHee | nemnocTy nTHI K MOIETY. | BHELIHETO CTPOEHHUS CTPOEHUS NTHI] B CBSI3H C UX | [lepbst NTHLE,
CTpOCHME Tunel meppeB W ux | 4 MIPHUCTIOCOOIEHHOCTHIO K | MHKpOIIpENaparsI
IITULL dbyHKINN. UepThr HPHCH0C06J}eHH0CTH 11051€Ty. OOBACHATD CTPOCHHE | ([Tephs ITHID
cxoictBa M pasnuups | UTHI K HOJIETY U (QYHKOUH  TIEPbEBOTO
MTOKPOBOB TITHII " MOKpOBa Tena TITHII.
PENTHIINHN. YcTaHaBnMBaTh YepThI
JlaGoparopuas CXO/JICTBA u pasnuuus
pabota Ne8 MMOKPOBOB NTHIL U PEIITHIINH.
«BHemmHee CTpoeHHMe Nzyvath u OTIMCHIBATH
nTHEL CTPOGHHE Tie- 0COOEHHOCTH BHEIITHETO
CTPOEHHUS NTHI B  XOJe

pPBEB»

BBITIOJTHEHUST  J1a00PaTOPHOI
paboTtsl. Cobnroaath npaBuia

paboThI B KabuHere,
oOpareHust ¢ 1a00paTopHbIM
obopyaoBaHHEM
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OrnopHo-/1BUTaTENbHAS
CUCTEeMa IITHI]

W3menenns  cTpoeHus
CKelleTa NTHUI[ B CBSI3H C
PHUCIIOCOOJICHHOCTRIO K
nosiéty.  OcoOeHHOCTH
CTPOCHHSI MYCKYJTaTypbl

N3yunts
0COOEHHOCTH
cKejera
CBSI3aHHBIC
TIOJIETOM.

TITUIIBI,
C

YcranaBanBaTh B3aMMOCBS3h
BHEIIIHETO CTpOEHUS

U CTPOCHHUSI CKEJIETa B
CBSI3U C

IIPUCIIOCOOJIEHHOCTHIO K

MOJIETY.

Ckenet rosy0s

u e€ ¢pynkuuu. [IpuduHb
CpacTaHusi  OTJEIHHBIX
KOCTEU CcKeJieTa IITHII.
JlaGopatopHas

pabota N9
«CTtpoeHue ckenera
TITULIBD)

XapakTepru3oBaTh CTPOCHUE U
byHKIIUN MBIIIEYHOU
cuctembl nrturl. M3ydate u
OTIMCHIBATH CTPOCHHE CKElIeTa
TITUITBI B mporecce
BBITIOJTHEHHS  J1ab0paToOpHOi
pabotel. CoOmroaaTh MpaBuiia
paboThI B KaOuHeTe,
oOpareHus ¢ J1abopaTOpHBIM
000pynoBaHHEM

12. Knacc Mitekonuraroriue, win 3sepu (10 o)
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MJICKOITUTAXOIMUX

Buyrpennee crpoenue

Oco0OeHHOCTH CTpOEHUS
ONIOPHO-/IBUTaTE€IIbHOM

CUCTEMBI. YpoBeHb
OpraHu3alyd  HEPBHOU
CUCTEMBI 110 CPAaBHEHUIO
c JIPYyruMu
ITO3BOHOYHBIMH.
XapakTepHbIe YEepThI
CTPOEHUS
MHALIEBAPUTEIBHON

CUCTEMBbI KOTIBITHBIX U
I'PBI3YHOB. Y CJIOKHEHHE
cTpoeHus: ®  (QyHKIMHA
BHYTPEHHUX OPraHOB.
JlaGopaTtopnast pabota No
10

«CTtpoeHue  ckelera
MJIEKOITUTAIOLIIX)

N3yunts ckener u
BHYTpPEHHEE
CTPOCHHUE
MJIEKOITUTAIOIIHX.

OnwuceiBaTh XapaxkTepHbIe
0COOEHHOCTHU CTPOECHHUSI U
GyHKUMH onop- HO-
JIBUTATEIbHON CHUCTEMBI,
UCTIOJB3YS pUMepBI
KUBOTHBIX  Pa3HBIX  Cpeq
oOuTaHus.

[IpoBoauTs HaOMIOAEHUS U
(GUKCHPOBATh UX PE3YIHTATHI
B X0J1e BBITIOJTHEHUS
nabopaTopHON pabOTHI.
XapakTepu3oBaTh
0COOEHHOCTH CTPOCHUS
CUCTEM BHYTPEHHUX OPraHoB
MJIEKOMTUTAIOIINX 1o
CPaBHEHHMIO C PENTUIHIMH.
AprymMeHTHpOBaTh BHIBOJIbI O
IIPOTPECCUBHOM pa3BUTHH
MJIEKOITUTAIOIIUX.
Co0mroaTh mpaBuiia paboTh B
kaOuHeTe, 0OpaleHus ¢

Biraxusie
Ipenaparsl
«Kpomuk», ckener
MJIEKOIIUTAOIIETO

71a00pPaTOPHBIM
obopynoBaHueM

TemaTn4deckoe INIAHMPOBAHUE MaTEepuajia B 8 kj1acce

«BHOJIOT' US. HEJTOBEK»
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Beenenue (2 4.)

Yactp 1. O6mwmit 0630p oprannu3mMa geaoBeka
Yacts 2. OnopHo-/ABUraTenbHas cucTemMa
YacTts 3. KpoBb kpoBOOOparieHme

Yacrts 4. Jlpixanue

Yacrte 5. [IumeBapenue

Yacte 6. OOMeH BeliecTs

Yacts 7. Beigenenue

Yacts 8. Koxa

Yacte 9. DHIOKpUHHAS CUCTEMaA

Yacte 10. HepBHas cucrema

UYactp 11. Opransl 4yBCTB. AHAIU3aTOPBI

Yacte 12. [loBenenue u ncuxuka

Yacte 13. MHuBuayansHOE pa3BUTHE OpraHu3Ma
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Ne Tema Conepxanue Lenesas ycranoBka | Kon-Bo | OcHoBHbIE BuIpl | Mcnonb3oBaHue
ypoKa 4acoB JEATENBHOCTH 00Y4aloIMXCcs | 060pyI0BaHUE
Ha YPOKe/BHEYPOUHOM
3aHITHH
1. Opranusm genoseka. Oomwmit 0630p (5 yacos)
Knerka: ctpoenue, | CtpoeHue opranusma | U3yuuts ctpoenwue, | 1 HaspiBaTe ocHOBHBIE uacTu | MHKpOCKOn
XUMHYECKHH COCTaB M | YCJIOBEKa ‘KJICTKH, | XUMHUYECKUA COCTaB Ki1eTkd. OnuceiBaTh QYHKIHMH | [IUPPOBON,
JKU3HEAEATEIIBHOCTD TKaHM, OpTraHbl, CUCTCMbI | KIECTKH TakK XKe OpraHOMIOB. OOBsICHATH MHUKpOIpEnaparsl,
OpraHoB. Metozs! | mponeccrr MOHATHE «bepMeHT». | gaGopaTopHOE
W3y4YECHHS HKUBBIX | sx13HENEATENHHOCTH Pa3nuuare mpormecc pocra u 060pyHOBaHNUE
OpraHU3MOB: MPOLIECC Pa3BUTHSL.
HaOITIoIeH e, OnuceiBaTh MPOLECC IETCHUS
H3MepeHue, KJICTKH. Brmonuare
SKCIIEPHMEHT. 1ab0paTOpHBIT OTIBIT,
JlaGopaTtopnast pabota No HaOIIoNaTh  POUCXOJIAIINE
1 «/leiictBue depmenTa SIBJICHUA, (pukcupoBaTh
KaTaja3sbl Ha TEPOKCHU]] pE3yIbTaThI HaOJIoIeH U,
BOJIOPOI» nenath BeIBOJBL. CoOnroaath
npaBujia paboThl B KaOMHETE,
oOpareHus ¢ 1abopaTOpHBIM
obopynoBaHueM
Txanu Crpoenue opranuzma | O00OIIUTH ull Onpenensith noHsTus: | MHUKpockom
YeloBeKa: KIIETKH, | YTIIyOUTh 3HaHUA «TKaHbY, «cuHarcy, | nudpoBoH,
TKaHU, OPraHbl, CUCTEMBbI | YIAIHXCA O PasHBIX CHEUPOTIIHSY. Ha3zsiBath | MUKpOIIpEnaparTsl
OpTraHoB. Meroap! | BUAAX 1 TUIIOB TANBI W BHABl  TKaHEH | TkaHeil
U3y4YEeHUs MBBIX | TKAHCH YeroBeka MMO3BOHOYHBIX YKMUBOTHBIX.
OpPraHU3MOB: Pa3nuuatek pazHble BUIBI U
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HaOII0AEHIE,
U3MepeHue,
IKCIIEPUMEHT.
Jlabopartopnas pabota Ne
2 «KJIeTKM M TKaHW [OJ
MHUKPOCKOTIOM)

TKaHeil. OnucwIBaThH
OCOOCHHOCTU TKAaHEW pa3HbIX
tunoB. CoOnromarh mnpaBuia
o0pallleHuss ¢ MHUKPOCKOIIOM.
CpaBHHMBATh WJUTIOCTPAIIUN B
yueOHUKE C HaTypajJbHbIMU

THUIIBI

00BEKTAMHU. Brmonnars
HAOJIIOJIEHUE C  IOMOIIBIO
MHUKPOCKOTIA, OITUCHIBATH
PE3YNIBTATHI. Cobumronath

npasmiia paboThl B KaOMHETeE,
oOpaiteHus ¢ 1abopaTOpHBIM

000pynoBaHHEM
2. OnopHo-aBuratensHas cuctema. (8 gacos)

Ckerner. Crpoenue, | Onopa u N3yunts  cTpoeHwue, HaspiBath uactu ckenera. | PaGoTa ¢ Mmymspkom
COCTaB M COCIMHCHHE JIBYDKEHHE. COCTaB U TUIIBI OrniceiBaTh ¢yakmmn | «Ckener
KOCTEH. Jlabo- OmnopHO-IBHraTeIbHAS COCIMHEHMS KOCTEH CKeJera. OnuceiBaTh | YEJTOBEKA»
paropras padora Ne 3| ., orema. MeTo1b1 CTpOeHHe TpyOuaThIX KocTeil | ,J1ab0paTopHOE
«CTpoeHue  KOCTHOM M3yYCHHUS SKHUBBIX " CTpOEHUE CycTaBa. o0opynoBaHue st
TKanu» JlaboparopHas | opraHu3MoB: PackpsiBaTh 3HayeHue | POBCACHUA
pabora Ne 4 «CocraB | yagnionenue, HaJIKOCTHHIIBI, xpsia, | ONBITOB.
KOCTEI» H3Mepenue, CYCTaBHOW CYMKH, I'y04aToro OIEKTPOHHBIE

SKCIIEPHIMEHT BEIIECTBA, KOCTHOMO3TOBOj | TAOTHIIBI u

TJTaKAThI

IIOJIO0CTH, JKEIITOTO KOCTHOT'O
Mo3ra. OOBSCHATh 3HAUCHUE

COCTaBHBIX KOMIIOHEHTOB
KOCTHO! TKaHHU. BBITIONMHATH
nabopaTopHbIe OIIBITHI,
(uxcupoBaTsb.
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CKeJneT roJIoBel U

CKener roJjioBbl 1

N3yuuts cTpoeHue u

OnucelBatb € HOMOIIBIO

Pabora ¢ mynsxoM

TYJIOBHILA Tynosua. Ckener 0COOEHHOCTHU WUIIOCTpau B yyeOHuke | «Ckener
KOHEYHOCTEH. CKEJIeTa IOJIOBBI U cTpoeHue uepena. Ha3piBath | YEIOBEKA»
Crpoenue CKeJeTa | TyJOBHILA OTZEdbl  TO3BOHOYHMKA  U| DIIEKTPOHHBIC
MOSICOB  KOHEYHOCTEH, YacTH MO3BOHKA. TaOIUIIBI "
BEPXHEH M HIKHEH PackpsiBaTh 3HaueHUe yacTeil | MJIAKaThI
KOHEYHOCTEN IO3BOHKA.
OOBACHATD  CBSI3b  MEXIY
CTpo€HHUEM U  (QYHKUUAMHU
ITO3BOHOYHMKA, TPYAHOU
KJIETKU
Ckener koHeuHocte | Ckener KOHe4YHOcTel | M3yunth  cTpoeHue HaspiBaTh wactu cBoOoaHBIX | PaboTa c
H_p CTpoeHI/[e ckeJera | CKEJICTa IIOSACOB U KOHEUYHOCTEH u I1051COB MYISIZKOM
OSCOB KOHEYHOCTeHl, | CBOOOIHBIX KoHeuHOoCcTel. OmMCBIBATH C «Cxener
BepxHeil M HiKHeif | KOHCUHOCTEH TIOMOIIBIO  MIUTKOCTPAMK B | yenopekay
KOHETHOCTEIA. yueOHHKe CTPOCHHE CKENETA | ryyorrnommmre
«UccnenoBanue KOHCIHOCTCH. TaGTHIBI "
CTpOCHUS IJIEYEBOTO Packpisats pHanRY | kAT
osiCay pa3ianuus B CTPOCHUU IOsica

HIDKHHUX ~ KOHEYHOCTEH
MYKUUH u JKEHIIUH.
BhIABIATE 0COOEHHOCTH
CTPOEHHUS CKeJleTa
KOHEYHOCTEHN B X0/€ HAOIIO-
JIEHUS HATYpPaIbHBIX
00BEKTOB
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IIepBas nmomouis npu
TpaBMax: pacTsLKEHUU
CBSI30K, BBIBUXaX
CyCTaBOB, IIEpeIOMax
KOCTEH

Onopa u©  JABHXKEHHE.
OrnopHo-/1BUTaTENbHAS
cucrema. [Ipodpmnakruka
TpaBmarusMma.  llepsas
MOMOIIb TIPU  TPaBMax
OTNIOPHO-/IBUTaTEIIbHON
CUCTEMBI

N3yunts

NIPUEMBI

MEepBOM MOMOIIM B

3aBUCHUMOCTH
BHUJIa TPABMBI.

oT

Ornpenensith MTOHSTHSL:
«pacTsLKEHUE», «BBIBUXY,
«IEPEIIOM. Ha3sbiBats

I[MPpU3HAKHU Pa3JIMYHBIX BHJI0B

TpaBM CyCTaBOB M KOCTEH.

OnuceiBaTh NpPUEMBI NEPBOU
IIOMOIIM B 3aBHUCHUMOCTH OT

BHJIa TPaBMBEI.
AHanu3upoBarth 1 000011aTh

PabGora c
MYJISIKOM
«Ckerner

YEJI0BEKa»

ONeKTpOHHbIE

TaOJINIIBI

IIJIaKaThI

uHpopMaMio O TpaBMax
OITOPHO-/IBUTa- TEJILHOU
CHCTEMBI 51 npruémMax

OKa3aHMs MEepPBOM MOMOIIU B
X0Jie pa3paboOTKu |
OCYILIECTBJICHUSI ~ T'OJIOBOTO
npoekta «Kypcel  mepBoi
MOMOIIH [Tl IIKOJIbHUKOBY
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Mp1np Omnopa u PackpeiTh CBA3b PackpriBath cBsI3p QyHKIMH | MUKPOCKOI
JIBIKEHUE. byHKIMN u U CTPOEHUS Ha NPUMEPE | IUPOBOIA,
OnopHo-aBHUraTenbHas CTPOCHHA, a TaKKC PasIIYHi MEX LY TIaJIKUMH U | MUKPOIIPENapaThl

A3TTUYHIA MEX T CKEJIETHBIMU MBIIITAMHA i
CHCTEMA. MeTtomsl IEHaHKHMH ; y laMH, | MpIIICYHON TKAHU
MUMHYECKAMHU "
N3Y4YECHUS HUBBIX | o OneKTpOHHBIC
OpTaHW3MOB: KCBATCNIBHBIMU  MBIIIUAMA. | 126 pipI
MBIIIIIAMH Y€JI0OBEKA. OmnucelBaTh € IIOMOIIBIO
HaOII0ICHHE, .
WUTIOCTpallMii B y4eOHHKe
M3MEpEHNE, N
CTpOeHHUE CKEJIETHOU
IKCIIEPUMEHT.
MBIIIITBL. OrnuceIBaTh
[Ipaktnueckass pabota: yCIIOBHS HOPMAJTHHOI
«Mzyqenue pabOTBl CKEJIETHBIX MBIIIIIL.
PacIoJIOKEHHA MBI Ha3biBaTh OCHOBHBIE TPYIIIIBI
TOJIOBBI» MBI, PackpbiBaTh MPUHIIUI
KPEIUICHUS CKEJIETHBIX MBIIII]
pa3HBIX YacTeu Tena.
BrisBasaTh 0COOEHHOCTH
PacIoJIOKEHUS] MUMUYECKUX
U JKeBaTeJIbHBIX MBIIII] B
Xoze HaOJIFOIeHU S
HATypaJIbHbIX 0OBEKTOB
PaGota mprg Omopa wu  aBwkenue | OObSICHUTH Onpenensath nonsrtus | Hudpopas
OnopHo-jiBUraTeNbHas | MEXaHU3M  paboThl «MBILIIBI-aHTATOHICTHIY, naboparopus 1o
cucrema. Metoapl | MBI X IIPUYHHBL «MBIIIIIBI-CHHEPTUCTHD. (usnonorun
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A3YYEHUS
OpraHWU3MOB:
HaOII0AEHIE,
U3MepeHue,
IKCIIEPUMEHT

JKHUBBIX

HACTYIJICHUS
YTOMJIEHHUSL.
CpaBHUTH
JTMHAMHYECKYIO U
CTaTUYECKYIO
padboTy MBIIIILI.

OOBsCHATH YCIIOBHS
ONTUMAJIBLHOU PAOOThI MBIIIILI.
OnuceiBaTh JBa BHUJA PaOOTHI
MbII. OOBIACHATH TPUYUHBI

HACTYIUICHUS YTOMJICHHUS
MBIIIIL U CpPaBHHBATh
JTUHAMHUYECKYIO u
CTaTMYECKYI0 padOTy MBbIIIIL
o 3TOMY MIPU3HAKY.
PopMynHpoBaThH IpaBuJIa
TUTHEHBI

(bU3HYECKUX Harpy30K

(maT4Mk cuomep)

3. KpoBb u kpoBooOparieaue (9 yaco)
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Buyrpennss  cpena.
3HavYeHHE KPOBH U €€
cocTaB

Tpancnopr BCILIECTB.
Bnyrpennsa cpena
OopraHnusma, 3HauyeHue e€
HOCTOSIHCTBA.
Kposenocnas "
auM@arndeckast
CUCTEMBI. Kposs.
JIumdoa. Merto bt
W3Yy4eHUs KHUBBIX
OpraHU3MOB:
HaOJII0JICHHE,
U3MEpEeHue,
JKCIIEPUMEHT.
JlaGopaTtopnast pabota No

5 «CpaBHeHHE KpOBH
YelioBeKa C  KPOBBIO
JSAT YLK

N3yunts
BHYTPEHHIOIO Cpeny
opraHusma  4e-
JIOBEKA, €€ CTPOCHHE,
COCTaB U (DYHKIIMH.

Ornpenensith MTOHSTHSL:
«romMeocTtas», «(pOopMEHHBIC
AJIEMEHTBI KPOBU», «IUIa3May,

«AHTHUTEHY, «AHTHUTEIION.
OOBACHATL  CBS3b  MEXIY
TKaHEBOM JKUJIKOCTBIO,
auM$oil U TIa3MON KpPOBH B
OpraHu3Mme. OrnuceIBaTh
¢dbyakun  kpoBu. HaswiBaTh
byHKIMN SPUTPOLIUTOB,

TPOMOOIIUTOB, JICUKOIIMUTOB.
OnunceiBaTh BKJIAQJA PYCCKOM
HAyKH B pa3BUTHE MEIUILIUHBI.
OmnuceiBaTh € MOMOIIBIO
WUTIOCTpAaiii B ydeOHHKeE
Ipouecc CBEPTHIBAHUS KPOBU
u (arounto3. BHIMOIHATDH
nabopaTopHbIC HAOTIOIEHUS C
MOMOIUIBI0 MUKPOCKOIIA,

Mukpockon
11 (ppoBoi,
MUKpOIIpenaparsl

(GUKCHpOBATh  PE3yJIbTAThI
HaOJIFOICHUH, JieNaTh
BBIBOJIBI. Cobmronathb
npaBuia paboTHI B
KaOuHeTe, oOpamieHuss ¢
1a00paToOpHBIM
obopyaoBaHHEM
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JIBU>KEHHE KPOBH 110
cocynam.

Tpancnopt  BelIECTB.
Kposenocnas u
nuMpaTryeckas

cucreMsl. Kpo-

BSIHO€  JIaBJICHUE H
ITyJbC. Merto bt
W3YYCHUS KHUBBIX
OpTaHU3MOB:
HaOJIIOJICHHE,
M3MEpEHHNeE,
AKCIIEPUMEHT.
[IpakTnueckast pabota
«Omnpegenenne  YCC,
CKOPOCTH KPOBOTOKa,
«HUccaenoBanue
pedaexTopHOTO
OpUTOKA  KPOBH K
MBIIIIAM,
BKJIFOUHMBILIUMCS B
padoTy»

N3yunTes npu4MHBI
JIBUKEHHSI  KPOBH
10 COCYIaM.

OnuceiBaTh €  TMOMOIIBIO
WUTIOCTpallMii B y4eOHUKe
CTpOEHHUE cep/lia U Mpolecc
CEpJICYHBIX COKpPALICHUM.
CpaBHUBaTh  BH]IBI
KPOBEHOCHBIX COCY/I0B
MeX 1y co0oit. OnuchIBaTh
CTpOEHHE KpYroB
KpPOBOOOpAITCHHSI.
Ilornmars pasiauue B
UCMOJIb30BAHUU
npujaraTeIbHOro
«apTepuaIbHBIN»
PUMEHUTEIBHO K
BUJTY
KPOBH U K COCy/laM

Hudposas maboparopus
10 (PU3HOJIOTUH
(matuux YCC)
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Perynauus  pabotbl
cepAla U COCYHOB.
[Ipenynpexnenue
3a00JIeBaHMIA Cepra
U COCYJIOB.

Kposenocnas u
nuMpaTryeckas
CHCTEMBI. Bpen
TabaKOKypEeHUsI.
Mertonpt U3y4CHUS
KHUBBIX  OPraHU3MOB:
HaOII0ICHHE,
U3MEpEHNeE,
9KCIIEPUMEHT
[IpakTnueckas pabora:
«JlokazarenbCTBO
Bpeaa Ta0aKOKYpEHUs»

W3yuute  paboty
cepaua oT
buznIecKux
Harpy3oK u
BIIMSTHUS
HETaTUBHBIX
¢dakxTopoB
OKpYyKaromen
Cpepl.

PackpriBath TIOHSITHS:
«TPEHUPOBOYHBIN 3P PeKT»,
«(pyHKUMOHANBbHAS TPOOay,

«JaBsast HIOBSI3Ka»,
COKTYT».

OOBsCHATH BAYKHOCTH
CUCTEMAaTHYECKUX
¢u3NYeCKuX Harpy3oxk s
HOPMAaJILHOTO COCTOSIHUSA
cepaua. Paznuuate
MPU3HAKU Pa3INYHBIX BUIOB
KPOBOTEUYEHU.

Hudposas maboparopus
1(0)

¢uznonoruu(aprepuaIbHOro

JIaBJICHU)

nHpopmarmo
MOBPEKICHUSIX
KPOBEHOCHOM

IIOMOIITH B

MIePBOI TTOMOIIH IS
[IKOJIBLHUKOB)

AHanu3upoBath U 000011aThH

OpraHoB
CUCTEMBl U
npuéMax oOKazaHHUs TepBOM

NPOJOJDKEHUS paboThl  HaJ
roroBbiM mpoekToM «Kypcbl

0

Xoze
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O06o0menwue mo teme 3
Bnusiane Qusmueckux
yIpakxHEHUH Ha
CeplieuHo-cocy-
JMCTYIO CHCTEMY

VkpemneHue  310pOBBS.
Bmusiane  ¢usmyeckux
YOPaKHEHH HAa OpPraHbl

U CHCTEMBl  OpPraHOB.
Merto bt A3Yy4CHUS
YKUBBIX OpTaHU3MOB:
HaOII0ICHHE,

M3MepeHHe,IKCIICPUMEHT.
[IpakTuueckas pabora:
«DyHKIHMOHAIBHASA ~ Cep-
JIEYHO-COCYIUCTAsT
po0ay

Bocnuranue
OepexHOTO
OTHOIICHUSI K CBOEMY
3/I0POBBIO, IPUBUTHE
WHTEpeca K
U3YYCHUIO

npeaMera.

Paznmnuars [IpU3HAKU
Ppa3INYHBIX BHJIOB
KpoBoTeueHuil. OnuchBaTh ¢
IIOMOILBI HWJUIIOCTPALlMA B

yueOHMKE Mepbl OKa3aHUs
MepBO MMOMOIIIA B
3aBUCUMOCTHU oT BHJIA
KpOBOTEUEHHs.  BBINOIHATH
OTIBIT — Opartb
byHKIMOHaNBHYIO  MpoOy;
¢bukcupoBaTh  pe3yNbTaThl;

MMPOBOAWUTL BBIYHUCICHUA H
JIeNIaTh  OIICHKY COCTOSIHHS
cepAma 1Mo  pe3yibraTam
omnbiTa. CoOmrofaTh MpaBUiIa
paboThI B KaOuHeTe,
oOpareHus ¢ 1abopaTopHBIM

000pyI0BaHHEM.

AHanu3upoBath U 000011aTh
nHpopmarmo 0
MOBPEXICHHUSIX OpraHoB

KpOBeHOCHOﬁ CHCTCMBI U

Hudposas
naboparopust 10

busnonorNN
(matuuk UCC un
apTepuaibHOTO
JTaBJICHU)

npuéMax oOKa3aHUs TMepBOU
MIOMOLIA B xoze
NpOJOIKeHUsT paboThl Haj
roToBbIM MpPOeKTOM «Kypchl
IIEPBOW MOMOILH IS
IIKOJIbHUKOBY

4. JlpixatenpHas cucrema (5 4acon)
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Crpoenue

KHX.

Hpixanue. JlpixaTenbHas

N3yuuts cTpoeHue

OnuceIBaTh CTPOEHUE JIETKUX

Hudposas

I'a3000MeH B Jerk cucreMa. ['a3000MeH B | JIETKUX M MEXaHU3M YeJoBeKa. OObsacHATh | 1abopaTopust 1O
TKaHIX. JIETKUX Hu TKaHsX. | ra3000MeHa. npeuMymecTBa 9KOJIOTUH (JIaTYHK
Mertonpl U3y4YECHUs AIBBCOJIAPHOTO CTPOCHHA | oxmpen  yriaepona,
JKUBBIX OpraHu3MoB: JICTKUX 10 cpaliHeHnm €0 | kmcmopona,
HabTIofleHHe, CTPOCHHEM érkux Y | BraxmocTH)
M3MEpEHNE,IKCIICPUMEHT. HpeacTaBiTeIen APYriX
KJIACCOB MTO3BOHOYHBIX
JabopatopHad padoTa Ne JKUBOTHBIX. PackpbIBaTh poiib
6 «Cocras Baprxaemoro 1 reMoTJIOONHa B Ta3000MEHe.
BBIZILIXa€MOI'0 BO3JyXa» BemonusaTe  mabopaTopHbIit
ONBIT, JeNIaThb BBIBOJ IO
pe3ybTaTam OIIbITA.
ColOmonaTh mpaBuia padoThI
B KaOuHere, oOpamieHus c
1a60pPaTOPHBIM
000pynoBaHHEM
JlpIxaTenbHbIC Heixanue. JlprxarensHas | ChopmupoBaTh OnuceiBaTh ¢byukmmu | Hudposas
JIBYDKCHHUSI cucrema. Bpen | 3Hanus o mexaHusMme anadparmel. HaseiBath | naGoparopust 1o
TabaKOKypeHHs. MeTopl | IbIXaTeIbHBIX Oprasbl,  y4aCTBYIOIIMC B | (Gu3noorun
U3yUYCHUS JKUBBIX | JIBYDKEHUH, [IPOLECCE NbIXaHUA. _ | (naT4uk  YacTOTHI
OpraHu3MOB: pa3BUBaTh IOHSTHE Boimosnmsts J'Ia60p%i.T0prII/1 JIBIXaHU)
HaAOJIIO/ICHHE, U3MEPEHHUE, | «Ta3000MeHY. OHbIT  Ha rf)TOBOH (m
JKCTIEPHMEHT. M3rOTOBJIECHHOMN

JlaboparopHas padota Ne
7 «JlprxaTenpHbIC

C&MOCTOHTCJ’IBHO) MOJICIIN,
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JIBWOKeHUs» Perymsuus
IBIXaHUA.

HaOMIOAATh  MPOUCXOISAIINE
SIBJICHUSL nu OIINChIBATH
mponecChl BJAOXa M BbIAOXA.
CobumtoiaTh npaBuia padboTh
B KaOuwHeTe, oOpalieHus ¢
1a00paTOPHBIM

00opynoBaHrEM
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bone3nn
ObIXaHUA

OpraHoB

I'uruena opranos
IBIXaHUS. 3a00JIEBaHUS

opra-
HOB JIBIXaHUsI H  UX
IpeaypexIeHHE.
NHudpexumonnsie
3a00JIeBaHUS U MEPHI UX
MPO(UITAKTUKH. Bpen
TaOaKOKypeHusl.
[IpakTnueckass  pabora:

«Omnpenenenue 3ambi-
JICHHOCTH BO3/yXa

[To3nakoMuTbhCS c
OCHOBHBIMH BHJIAMH
3a00J1eBaHM

OpraHoB
JIBIXaHUSs, BBISIBUTD

MyTH
3a00J1eBaHMsI U MEPBI
175

poUIaKTUKN
. Bpen
TaOaKOKypeHusl.
[Ipakrtrnueckas
pabora:
«Omnpenenenne
3aMbUICHHOCTH
BO3/IyXa»

PackpriBath TIOHSTHE
(«OKW3HCHHAas €MKOCTbh
JIETKUX».

OOBSACHATH CyTh OINACHOCTH
3a00J1eBaHMs TPUIIIOM,
TyOepKyI€30M JETKUX, PAKOM
nérxkux. HaspiBate (axTopsr,

CHocoOCTBYIOILIME
3apakeHUI0  TyOepKyné3oM
JIETKUX.

Ha3seiBate MEpBI,
CHIDKAIOIIINE  BEPOSITHOCTD
3apaKCHHS 00JIe3HAMH,
nepeaaBaeMbIMU qepes
BO31yX. PackpeiBaTh crioco0
UCMOJIb30BaHUS
dmrooporpaduun VIS
JTUArHOCTUKUA  MAaTOTE€HHBIX
WU3MEHEHUU B JErKUX.
OOBsCHATH BAXXHOCTh
TUTHEHbl  MOMEIIEHUH U
JBIXaTeIbHOM  TMMHACTHKH

JUIS 3/I0POBbS YEIIOBEKA.
[TpoBoauTH OTIBIT,
bukcupoBaTh pe3yiabTaThl U

Hudposas
nabopaTtopusi  TIO

AKOJIOTUH(IaTUUK
OKHCH  yIJiepoja)
nabopaTtopusi  TIO
busnonorNN
(maTYuK  YaCTOTHI
JIBIXaHU)
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ACJIaTh BBIBOJ 110 pE3yJibTaTaM
OIIbITA.

CobumtoiaTh npaBuia padboTh
B KaOuHeTe, oOpalieHus ¢

1ab0paTOPHBIM
00opy0BaHUEM
5. IMumeBaputensHas cuctema. (7 4acoB)
3HavYeHHE TUIIH U e [Tutanue. [IumeBapenue. | M3yuuTh 3HaueHHE U Onpenensith MOHATHE | DIEKTPOHHBIC
cocTaB ITumeBapuTensHast CTpO€HUE «mueBaperne». OnmUChIBaTh | TaOIUIBI "
cucTeMa. Metozs! | pasnuuHBIX OpraHOB C TIOMOIIBI0 WUTIOCTPAIUHA B | IIJIAKaTHI
U3yYCHUS KUBBIX | ryeapeHusl. yueOHUKE crpoenue | [{udpoas
OpPraHus3MOB: HI/IHIeBapHTeHI)HOﬁ CUCTCMBI. Ha6opaT0pI/1;[ 110
HaOIIoIcHNE, Ha3seiBars GYHKUMH | sgonoruu (zaTdmK
H3MEpEHHUE, Pa3TUYHBIX OpraHoB | pH)
9KCIIEPUMEHT. MUIICBapEHUS. Ha3zbiBaTh
[Ipaktnyeckass  padora: MecTa BIIAJICHUS
«Onpenenenne MUIIEBAPUTEIBHBIX JKEJIE3 B
MECTOIIOJIOXKCHHA MUIIEBAPUTEIBLHBIN TPAKT.
CIIIOHHBIX Brinonusate OIIBIT,
Kenes» CpaBHHBATh pe3yNbTaThl

HaOJIIOZICHUS] C OTHMCAaHHEM B
yueOHUKe
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PackpriBath
(YHKIIUH CITFOHBI U
KEIyTOYHOTO COKa
UL Tporecca
NUIIEBAPCHUSI.

PackpriBath byHKIMN
ciroHbl. Onu- ChIBATh
CTpOCHUE JKEITYJ0YHOU

creHkd. Ha3piBath axkTHBHLIE
BEIIIECTBA, JCHCTBYIOIIME HA
HHHIGBOﬁ KOMOK B XKCIYIKC, U
ux GQyHKOUU. BeInonHSTH
nabopaTopHbIe OTIBITHI,
HaOMIOAATh  TIPOMCXOISAIINE
SABJICHUS U ACJIaTh BBIBO/ I10

Hudposas
naboparopust 10

AKOJIOTUH (JTATYHK
pH)

[InmeBapenue B [Inranwue. [Inmesapenue.
poToBoii mosoct u B | [InesapurenbHas
KETyJIKE CHCTEMA. Merto bt
U3YUCHUS KUBBIX
OpraHNU3MOB:
HaOII0ICHHE,
WU3MEpCHHE,
IKCIIEPUMEHT.
JlaGopaTtopnast paboTa No
8, 9 «JlerictBHue
(hepMEeHTOB CIIOHBI Ha
Kpax-
Ma, «JlericTBue
(hepMEHTOB JKEITyI0YHOTO
COKa Ha OeNKu

pe3ynbTaTaM  HaOJIOICHUM.
CoOmronaTh mpaBmiia pabOThI
B KaOWHeTe, OOpaimieHus ¢
71a00PaTOPHBIM
000pynoBaHHEM

6. OOMeH BerecTB 1 dHeprud. Butamunsl (3 4acoB)
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Hopmel nuranus PannvonansHOE IuTanue. | YCTaHOBUTH Onpenensith nonsitust | Lludposas 110
Hopwmsl 1 pexum 3aBHCUMOCTb MEXITY «OCHOBHOU 0OMeH», «obOmui | mabopatopust  C,
IUTaHu4. TUIIOM ACATCIBbHOCTU oOmeny. CpaBHI/IBaTL (1)1/131/10 JIOTUU
MeTo b1 u3ydeHus | YCTOBEKA K HOPMAMH OpraHusm  B3pocioro  # (maTuuk
SKABEIX OpraHu3MoB: | MUTaHU, yepes peO€HKa 1O  mOKa3aTessIM YaCTOTHI
HaOIo/IeHNeE, OCHOBHBIE TIOHSTHUS: OCHOBHOTO OOMeEHa. JIBIXaHUS,
M3MepeHue. «OCHOBHOH 0OMEH», ObbacHATE 3aBUCUMOCTE | apTepHallbHOrO
Ipaktuueckas paboTa: | «OOmMI OOMEH». MEXIY THIOM NCATCIBPHOCTH | napjenmus)
«Omnpenenenue YEIIOBEKA " HOpMaMu
TPEHUPOBAHHOCTH TTHTAHI.
OpraHH3Ma o ITpoBoUTH OLICHUBAHUE
(byHKIHOHATEHOIT TPEHUPOBAHHOCTHU OpraHU3Ma
poGe» c MTOMOILBIO
(G YHKITMOHAITLHOM poOkI,
¢bukcupoBaTh pe3yabTaThl U
JienaTh  BBIBOJ, CpaBHMBAs
SKCIIEPUMEHTAJIbHBIE JAHHBIE
C ATAJIOHHBIMU
8. Koxa. (4 gacoB)
Ponb koxu B Pois KO B | PackpbiBaTh  poJib Knaccuduuuponatsb [Tudposas o
TEPMOPETYIITUN TECPMOPETYIIALUH. KOXH1 B NPUYNHBI 3a00JIeBaHUil Jla60paT0pI/I}I
3akanuBanue. OkazaHUe | TEPMOPETYIIALUU. KO, buznonoruu
nepsoif momomu npu | ONMUCEIBATH IPUEMBI HaspiBaTh mpu3HAKd oOxora, AaTduK "
TEIUIOBOM M COJHEYHOM | II€PBOU MOMOLIMU IIPU 0GMOPOIKEHHS KOIKH. TEeMIIepaTypbl
yaapax TEIUIOBOM u OMICHIBATE BJIAYKHOCTH)

COJIHEYHOM YJIape.

MEpHI,
IIPUMEHSIEMBIE TIPU OXKOTaXx,
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obmoposxkeHusix. ONHCHIBATH

CUMIITOMBI CTPUT'YILETO
JMILIAsA, YECOTKU.

HasbiBars MepbI
poUIaKTUKN
MH(EKINOHHBIX KO>KHBIX

3a0oneBanuil.  Onpenensith
MOHATHE «TEPMOPETYISALIUSY.
OnwnceBaTh CBOMCTBA KOXKHU,
IIO3BOJISTIONIHNE €U BEIIOJIHATH

byHKLHIO oprasa
TEPMOPETYIISAIINH.

PackpsiBaTh 3HA4YCHHE
3aKaJIMBaHUA Ul OpraHu3Ma.
OnucriBaTh BUJIBI
3aKaJIMBAIOIIUX MPOLIETYP.
Ha3piBarhb MIPU3HAKH
TEIUIOBOTO ynaapa,

COJIHEYHOTO yaapa.
OnuceiBaTh NpUEMBI TIEPBOM
MOMOIIM  MPU  TEIJIOBOM
yaape, COJHEYHOM  ynape.
AHanu3upoBath U 000011aTh
UH(GOPMALIHIO O HAPYIIICHHUSIX
TEPMOPETYIIALNH,
MOBPEKJICHUSAX  KOXKU U
npuéMax OKa3zaHus IEepBOU
MIOMOIIIM B XOJI€ 3aBEPLICHUS
paboThl HAJ MPOEKTOM
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«Kypcsl nepBoii nomomu s
LIKOJIBHUKOB)
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| 10. HepsHas cucrema (5 gacoB)
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ABTOHOMHBI  OTJEN

HEpPBHOM CHCTEMBI.
Heliporymopanbsnas
peryssuus

HeliporymopanbsHas
perymsiuust  IPOLECCOB
KHU3HCACATCIBHOCTHU
OpraHusMa

N3yuuts cTpoeHuE 1
3HAYEHUE
ABTOHOMHOM
HEPBHOM CUCTEMBI

HaszpiBathb 0COOEHHOCTH
paboThl aBTOHOMHOTO OT/IETa
HEPBHOU CUCTEMBI.

Pazmuuare ¢ momombro
WUIIOCTpAalluM B y4yeOHHKe

CHUMIATUYECKHUI Hu
MapacUMITATHYECKHUI1

IO JIOTEBI aBTOHOMHOTO
OTJIeJ1a HEPBHOW CHCTEMBI MO
0COOEHHOCTSAM CTPOCHUS.
Pasmmuats
MapacuMITATHYECKHUI1 u

CHUMITATHYECKUH  TTOIOTICIIBI
110 0COOCHHOCTSIM BITUSTHHS HA
BHYTPEHHUE OPraHbI.

OOBsICHATH Ha  MpUMEpe
peaknuu Ha cTpecc
COTJIACOBAaHHOCTh paboTHI
XKené3 BHYTPCHHEH CEKpeluu
U OTJICJIOB HEPBHON CHUCTEMBI,
pa3nyre MEXAy HEpBHOW H
T'YMOPAJIBHOM peryisuueit mo

oOmemy XapakTepy
BO3CHUCTBUS Ha OPraHU3M.
BeimosHsaTh OIIBIT,

Ha6J'II-O,I[aTB MMPOUCXOAAIINC
IMpONECChI )51 CpaBHUBATb
MMOJIYYCHHBIC PE3YJIbTAThI
OIlbITa C OXNIJaCMbIMH
(OHI/IcaHHBIMI/I B TCKCTC

y4eOHHKa)

Hudposas
naboparopust 10

busnonorun
JaTYUK
apTepHaIbHOTO
JaBJieHUs (IyJibca)
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TemaTnuyeckoe JIaHMpoBaHue MaTepuaJia B 9 Kiacce

«O01mue 3aKOHOMEPHOCTH KM3HN

Yactp 1. O61mune 3aKOHOMEPHOCTH KU3HU

YacTtp 2. 3aKOHOMEPHOCTH JKH3HHU HA KIICTOYHOM YPOBHE

Yacte 3. 3akOHOMEPHOCTH KU3HU HA OPraHU3MEHHOM ypoBHE HacTs 4.
3aKOHOMEPHOCTH TTPOUCXOXKIACHHS U Pa3BUTHSI )KU3HU Ha 3emiie YacTs 5.

3aKOHOMEPHOCTH B3aUMOOTHOIIEHU OPTaHU3MOB U CPEbI

Ne

Tema

Conepxxanue

IleneBas ycraHoBKa
ypoka

Koin-Bo
qacoB

OcCHOBHEIE BUJIBI
JESATETLHOCTH O00YyJaroNuXCst
Ha ypOKe/BHEYPOUHOM

3aHATHHA

Hcnonp3oBanne
00opynoBaHue

1. 3aKOHOMEPHOCTH KU3HHU Ha KieTouHoM ypoBHe (10 u)
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MHuoroo0pa3ue KIeToK

O060061eHNe panee
U3y4eHHOTO MaTrepuaa.
Mmuoroo0pa3ue  THIIOB
KJIETOK: CBOOOJIHOKHUBY-
mme W oOpasyrouue
TKaHW, TPOKAPUOTHL,DY-
KapuoThl. PoJib y4€HBIX B
W3YYEHHUH KIIETKH.
JlaGopaTtopnast pabota No
1

«MHoroobpasue KJIETOK
sykapuot.  CpaBHeHHE
PaCTUTENBHBIX U )KUBOT-

N3yunts
MHOTOO0Opa3ue
KJICTOK DYKapHOT H
BBISIBUTH

0COOEHHOCTh
WX CTPOCHUS Pa3HBIX
IapCTB

Ornpenenarb OTAMYUTEIbHbBIE
MPU3HAKHU KIJIETOK IMPOKAPHUOT
nu aykapuor. [IpuBoauTh
MIPUMEPBI OpraHu3MoOB
MPOKApUOT U DYKApHOT.
XapakTepu3oBaTh
CYILIECTBEHHBIE MPU3HAKU
JKU3HEICITSITLHOCTU CBO-
OOMHOXKMBYIICH KJIETKH U
KJICTKH, BXOJSIIEH B COCTaB
Tkanu. HaspBare  mMeHa
YUEHBIX, MTOJIO>KUBIITHX
Hayajao U3YYCHUIO KIETKH.

Mukpockon
11 (ppoBoi,
MUKpPOIIPENapaThl.

HBIX KJICTOK)»

CpaBHUBATH CTPOCHUE
pacTUTEIbHBIX U JKUBOTHBIX
KJIETOK. duxcupoBartb

pe3ynbTaThl HAOMIOACHUN U
nenath BbIBOJBL. CoOm0aaTh
npaBujia paboThl B KaOWHETE,
oOpareHus ¢ J1abopaTOpHBIM
obopynoBaHueM
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Xumnueckue — Beme- | O6o01eHne panee | U3yunth Paznuuare  w  HazweBaTh | MHKpOCKOD

CTBa B KJIETKE U3Y4YEHHOTO MaTepuana. | XMMUYECKUH COCTaB OCHOBHbIE HEOPraHU4ecKHue U | mudpoBoii,
Ocobennocru y  pPa3HbIX  THUIIOB OpraHu4ecKue BEIIIECTBA | J1abOpaTOpHOE
XHUMHYCCKOTO COCTaBa | KIJICTOK. KJICTKH. 000pyI0BaHUE TIO
JKUBOM KIETKM H €ro OOBACHATH PYHKIIMHU BOJIBI, H3Y4CHHUIO
CXOIOCTBO Yy  pPa3HbIX MHHCPAIbHBIX XUMHYECKOI'0
THIIOB KIIETOK. BEILECTB, OEIKOB, COCTaBa KIETOK
Heoprannueckue " YTIICBOJIOB, JIMIMIOB U
OpPraHMYeCcKHe BENIECTBA HYKIICHHOBBIX KHCJIOT B
KJIETKH. Conepxanune KIIETKE.
BOJIBL, MHHEPaTbHBIX CpaBHHUBATH XUMHWYECKUI
COJICH, YIIICBOIOB, JIHIIH- COCTaB KJIETOK )I(I/IBI)Ii(
0B, GENKOB B KJIETKE W OPraHu3MOB M Te€Nl HEXHUBOU
opraumsme. VX GpyHKIuH MIPUPOJBL, IETATh BBIBOBI
B JKU3HEIEATEIbHOCTH
KJIETKH

CrpoeHue KineTku CtpykTypHBIE yactu | 3yuuth Pasnuyate ocHoBuble yactu | Ludpooit
KJIETKU: MeMOpaHa, si/1po, byHKIMN KJIETKH. HaspiBaTh U | MEKPOCKOII u
LUTOIIa3Ma C | OPraHoMJ0B KIIETOK, OOBSACHATH  CYUIECTBEHHBIC | roTOBBIE MH-
OpraHouJiaMmu U | BBIIBUTH ux NPU3HAKK  BCEX  4YacTei KpOIIperapaTsl
BKJIFOUECHUSIMU. OTJINYUTEIIbHBIC KJICTKU. CpaBHUBATH
OpraHou/ipl KJIETKH U UX | OCOOEHHOCTH. 0COOEHHOCTH KIIETOK
byHKIIMH pacTeHUH U KUBOTHBIX
MemOpaHHbIe u Boraensats u Ha3bIBATh
HCMCM6paHHLIe CYIICCTBCHHBIC ITPHU3HAKH
OpraHou/Ibl,

OTJINYUTEIbHBIC 0COOCH-
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HOCTH UX CTPOCHHS U
byHKIAH

CTPOCHHA OPraHOUI0B.

Pa3zmuuats OpraHoOU I
KJIETKHA Ha PUCYHKE
yyeOHHUKa.

OObsACHAT  (QYHKUUU
OTJIENIbHBIX ~ OpPraHoWJOB B
KU3HEAEATEIbHOCTU
paCTUTENBHON U KUBOTHOU
KJIETOK
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Pasmuoxenue kietku u| PazMHOXKeHNE KJIETKH | M3yunTh
€€ JKM3HEHHBIN ITHKII yTéM JIeJIeHUs — o0IIee | JKU3HEHHBIN
CBOICTBO KJIETOK | COMaTHYECKOH

MHOTOKJIETOYHBIX JEIAIIMXCS
oprann3moB. Kilerounoe | KOpemika Jyka
JieJIeHue y IPOKapuoT —
JieJieHue KJIETKU HaJlBoe.
lenenne  KJIeTkM Yy
sykapuoT. Muto3. da3zbl
MUTO34. JKuzHeHHbIN
IUKJI KIETKU: HHTepda3sa,
MHUTO3. Pasnenenne
KJIETOYHOTO
COJIEPKUMOTO Ha JIBe
JOYEPHUE KIIETKU.
JlaGoparopHas

pabota No2
«PaccmaTpuBanue
MUKPOIPENaparToB c
JENAIUMUCS KIETKaMU

OUKII

OJHOKIJICTOYHBIX U KJIICTKK Ha IPUMEPC

KJICTOK

XapakTepu3oBaTh  3HAYEHUE
Pa3MHOKEHHS KICTKH.
CpaBHHMBAThH JCIICHUE KIIETKH
MPOKApUOT H  DYKAPHOT,
JleJlaTh BEIBOJBI HA OCHOBE
CpPaBHEHHSI. Onpenenarpb
MTOHSTHS «MHUTO3)» i
«KIIETOYHEIN [TAKIDY.
®dukcupoBaTh PE3YJIbTATHI
HaOJIIOJICHUH,
(bopMyITHpPOBaThH BHIBOIBI.
ColmronaTh paBuiIa padoThI
B KabuHeTe, oOpamieHus ¢
1a00pPaTOPHBIM
000pynoBaHHEM

OOBACHATH MeXaHUu3M
pacnpeeneHus
HACJICJICTBEHHOTO MaTepuasa
MEXIYy JABYMS JIOYCPHUMH
KJIeTKaMH y TPOKAPHOT |
JyKapHOT. HasriBaTh 5
XapaKTeprU30BaTh cTaguu
KJIETOYHOI'O IIUKJIA.

Hudporoii
MHUKPOCKOTI
TOTOBBIE
KpoTpernaparbl

u

MMU-

Ha6J'IIOI[aTB n  OIIKMCBIBATb
ACTAIINCCA KJICTKH 1o
TOTOBBIM MUKPOIIPCIIapaTaM.

2. 3aKOHOMEPHOCTH JKU3HU Ha OpraHu3MeHHOM ypoBHe (17 u)
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bakrepun u BUpychI Paznoo6pasue dopm | U3yuuth Bripenars cymectseHHsle | [{udposoit
OpraHu3MOB: CYIICCTBEHHBIC MIPU3HAKU OaKTEpHH, | MUKPOCKOII u
OJTHOKJICTOYHBIE, NpU3HAKK OaKkTepuii, [IMaHOOAKTEPUIl U BHUPYCOB. | TOTOBBIE MU-
MHOTOKJIETOYHBIE y | LMaHoOaKTepuii u OObsACHATL (Ha KOHKPETHBIX | Kporperaparsl
HekJeTouHble. bakrepun | BUPYCOB npuMepax)  CTPOCHHE U | GaKTepHi,
KaK OJHOKJICTOYHBIC 3HAYCHUE OakTepuii, | J1abopaToOpHOE
JIOAIEpHBIE OPraHU3MBL. nuanoGakTepuii u BUpycoB. | 000pyIOBaHHE IS
Bupycsr KaK PaccMmarpuBaTh M 0OBACHATH | PUKCALMHU U
HEKJIETOYHAas ¢dbopma o PUCYHKY ydeOHUKa | OKpalluBaHUs
*KU3HU. OTIMYHUTEIIbHBIE MpoIeCC IIPOHUKHOBEHUSA | OaKTepHid o
0COOEHHOCTH OaKTEpHl 1 BUpyCa B KIETKy H €ro | I'pamy
BUPYCOB. 3HaueHne pasMHOkeHus.  [IpuBoauTh
OakTepuii W BUPYCOB B MIPUMEPBI 3a00JIeBaHU,
IPUPOAE BBI3bIBAEMBIX OaKTepUIMH U
BUpPYCaMH
PacrurenbhbIit ['maBHBIE cBoiicTBa | Yriayoutsb u Beigenate  w  00o6mare | Hudposoit
OpraHu3m U €ro | pacCTeHUM: 00001aTh CYILLIECTBEHHBIE MIPU3HAKH | MUKPOCKOIT 51
0COOEHHOCTH aBTOTPO(HOCTD, CYLIECTBEHHbBIE pacTeHuii U PaCTUTEIBLHOM | TOTOBbIE MU-
HECIOCOOHOCTh K | IPU3HAKHU PACTCHUI KJICTKH. Kpompernaparsl,
AKTUBHOMY Y PaCTUTEIIbHOMN XapakTepu3oBarh nabopaTopHoe
MEepPEABIIKEHUIO, KJIETKH. 0COOEHHOCTH IIponceccoB o0opynoBaHUE s
pa3MelICHUEe OCHOBHBIX KHU3HCACATCIIBHOCTH [IPUTOTOBJICHUS
yactem — KOpHA u paCTeHHﬁZ IIUTaHWA, BPEMEHHBIX
mooera—aB JBYX pa3HbIX JbIXaHWs, (1)OTOCI/IHT6321, MHKpOIIPEIa-
cpenax. Ocob6eHHocTH Pa3MHOKCHUL. CpaBHI/IBaTb paToB
PaCTUTENBHOM  KIIETKH: 3Ha4YCHHUC IOJIOBOTO Hu
MNPUHAIEKHOCTE K JYy- 0ecII0I0r0 coco0o0B
KapuoTam, Hajuyue Pa3MHOKCHU A paCTeHHﬁ,
KJI€TOYHOM CTCHKH, ACJIaThb BBIBOIbI HA
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IUIACTHL, W KPYIHBIX
BAKYOJICH.

CrocoObl pa3MHOKEHUS
pacTeHuii: TOJIOBOE U
oecnonioe. OcoOeHHOCTH
MOJIOBOTO Pa3MHOKCHHS.
Turmsl OecrnoJoro
Pa3MHOXKEHHS:
BEreTaTUBHOE,

criopamu, IeJICHUEM
KJIETKU HaJIBOE

OCHOBE CpaBHEHHSI.
OOBACHATD POJIb PA3TUYHBIX
pacTeHui B )KM3HH YEIIOBEKA.

[TpuBoaUTH MPUMEPBI
UCMOJIb30BAHUSI  YEJIOBEKOM
pa3HbIX croco6oB

Pa3MHO>KEHHsSI PACTEHUI B
XO3SIUCTBE U B IIPUPOJIE
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HapcTBO rpuboB. | ['pubbl, ux cxomctBo ¢ | Jlath Boinensts u | LHudpooit
JInmanuuku APYruMU  3YKApHUOTHYC- XapaKTCPUCTUKY XapaKTepu30oBaTh MUKPOCKOIT u
CKMMH OpraHm3MamMu — | CYIICCTBCHHBIX CYHICCTBCHHBIC IIpU3HAKU | TOTOBBLIC
pacTeHUSIMH 1 | IPU3HAKOB CTPOCHUS CTPOGHUSI U TIPOIIECCOB | MHUKPOIPEIApaThl
SKHBOTHBEIMHU _ ulu IPOILIECCOB KU3HEIEATENLHOCTUTPHOOB U | rpuboB,
R or fyix. | KM3HEIEATENbHOCTH JIMIIAHNKOB HAa KOHKPETHBIX | repGapHbIif
Cnenuguueckue rpnbos 1 gp HMepax. Matrepuan rpuboB 1
CBOCTRA FpHGOE. NMIIAAHEKOB paBHUBATH CTPOEHUE | pmaiiiuKoB
rpudoB co CTpOEHUEM
Mroroobpasue 1 pacTeHuil, O KUBOTHBIX U
SHAYCHHC rpHoOB: JIMIIaHUKOB, JIeTIaTh
IUIECHEBBIX, IIAIIOYHBIX, BBIBOJIBL.  XapaKTepu30BaTh
Mapa3uTUYECKUX. 3HaYCHHE rpuboB u
JIumaitHuku Kak ocoOble JUIIAaUHUKOB JUIsl IPUPOJABI U
CUMOUOTHYECKHE YeJoBeKa.
OpraHUu3MBI; 1704 Otmeuarb OINaCHOCTh
MHOT006pasHe " SITOBUTHIX TPUOOB U
3HA4YCHUC HEO0OX0IMMOCTh 3HAHUS
npaBua  cObopa TpuOOB B
pUpoe
KuoTHbli opranu3m u | OcoOEHHOCTH )KMBOTHBIX | BbiaenuTsb u Boigenste  uw 0000mars | BraxHbie
€ro 0COOEHHOCTH OpPraHu3MOB: 00001mKUTH CYIIECTBEHHbBIE MPU3HAKH | TIpernapaThl
NIPUHAIEKHOCTh K | CYLIICCTBCHHBIC CTPOEHHUA A IPOLECCOB | KUBOTHBIX
SyKapuoTam, [IpU3HAKK  CTPOCHUA KU3HEEATEILHOCTH Pa3IMYHBIX TUIIOB
reTepoTpo(hHOCTS, # lporeccos KUBOTHBIX. Habmonates u

CIOCOOHOCTH K aKTHUBHO-

KU3HCACATCIIBHOCTH
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My MIePEIBIKCHUIO, PKUBOTHBIX
3a00Ta O  IOTOMCTBE,
[MOCTPOMKA KUIHIL (THE3,
HOp). [lenenne >KMBOTHBIX
Mo crocob6am I0OLIBaHUS
TN
[PACTHUTEITLHOSITHBIE,
XHUIIHBIE,
Mapa3suTHICCKUE,

[a aabIINKN, BCESTHEIC

OITNChIBAThb IOBCIACHHUC
KNBOTHBbIX.

Ha3biBatb KOHKPETHBIE
MPUMEPHl PA3IMYHBIX JTUKHX
PKUBOTHBIX u Haunbosee
[pacIpOCTPAHEHHBIX
TOMAITHUX KUBOTHBIX.
OOBSACHATD POJIb PA3TUYHBIX
PKUBOTHBIX B JKU3HU YEJIOBEKA.
XapakTepu3oBarh CIOCOOBI
MTUTAHMS, pacceneHus,
MepeKIUBAHUS
HEOIArONPUATHBIX YCIOBUN U
MMOCTPOMKH SKHITHII]

PKBOTHBIMU

5. 3aKOHOMEPHOCTH B3aUMOOTHOIIIEHHH OpraHu3MoB u cpesl (15 )
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Y cl10BUS )KU3HU HA Cpenpl KU3HU |[[aTh XapaKTepUCTUKY Boiensars u ({udposas
3emiie OpraHu3MOB Ha 3eMJIE: OCHOBHBIM  Cpejam XapaKTepPU30BaATh nmabopaTopust 1o
BOJIHas, Ha3CMHO- KH3HH CYILECTBEHHBIE OKOJIOTMM JaTYUK
BO3JYIIIHAS,, T[MOYBEHHAas, NpU3HAKH cper MYTHOCTH,
(;pcrna;f}; MZ:;?; ku3HU Ha 3emuie. HasbiBaTh EJ;I"DKHOCTH’
OPraHH3MOB B  DAsHBIX XapaKTepHbIC MPU3HAKU ) yl"J'I’CKI/ICJ'IOFO
cpeniax.  DKoJOTHYecKue OpraHu3MOB — OOHUTATENEH ra3a 1 KUCTOPOAA)
(hakTOpBHI:a0MOTHYECKHE, PTUX CPC KU3HU.
OMOTHYECKHUE 1 XapakTepu3oBarh YepTHI
AHTPOIIOTCHHBIC MPHUCIIOCOOICHHOCTH
OpraHM3MOB K cpene HX
00uTaHUS.
Pacnio3znaBate u
XapaKTepu30BaTh
PKOJIOTHYECKHE (bakTopbI
cpensbl
DKOJIOTUYECKUE O06oOmenue paHee u3y-  |BBIABUTH OCHOBHBIC Boinensate u (Ludposas
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PO OIIEMBI

chepe.
HIPUPOBI

B

ouo-
Oxpana

YCHHOTO MaTepuaa.
OTHolIEeHHE YeNIOBEKa K
npupojie B  HUCTOPUU
YeJI0BEYECTBA.
[IpoGnembr  Ouocdepsi:
WCTOIIEHUE TPUPOTHBIX
pecypcoB, 3arps3HEHHE,
COKpaIleHme
OMOJIOTHYECKOTO
pazHooOpa3us. Permenune
9KOJIOTMYECKUX MPOoOIIeM
onocdepsr:
palroHaIbHOe
HCIOJIb30BaHKE
pecypcos,
MIPUPO/IBL,
JKOJIOTUYECKOE
o0pa3oBaHUE HACEJICHUS.
JlaGoparopHas

oXpaHa
BceooIee

pabota Ne6
«OrueHka Ka4ecTBa
OKpYIKAroIIen Cpeb»

9KOJIOTHYECKHE
npobaemsl Onocde-

pBIL. [IpoBectn
OLICHKY KayecTBa
OKpYyKaromen

cpenpl.

XapakTepu3oBaTb  NPUYMUHBI
JKOJIOTUYECKUXIpOOIEM B
ouocdepe. IlpornozupoBarb
MIOCIIECTBUS UCTOILCHHS
NPUPOIHBIX  PECYypcoB M|
COKpAIIeHHUS

OHMOJIOTUYECKOTO
pazHooOpasusa. O6¢cyxaTh Ha
KOHKPETHBIX npuMepax
JKOJIOTUYECKHE  TPOOIEeMbI
CBOEro perruoHa u ouocgepnt
B IICJIOM.

AprymMeHTUpOBaTh

HE00X0IMMOCTh 3aIUTHI
OKpYyKarouen cpenpl,
COOIIIOIEHUS TIpaBUIT
OTHOIIICHUS K JKUBOM |

HEKHUBOU nIpupoie. BoIsABIATH

u OLIEHUBATh CTENEHb
3arpsi3HEHUS MOMEIIEHUH.
DuUKCUpPOBATH pe3yNnbTaThl
HaOJIIOIeHU I u JeJIaTh
BBIBOJBI. Cobmroaathb

npaBujia paboOThl B KaOMHETE,
oOpareHus ¢ J1abopaTOpHBIM
obopyaoBaHHEM

nabopaTtopusi 0
AKOJIOTUM (JATUYUK
BIIQKHOCTH,
VIJIEKHUCIIOTO Tasa
U KHCIIOPO/JIA)
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