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BBeaeHue

Ha 0aze HCHTpa «Touka pocTta» obOecreunBaeTCs peam3anusd 06pa3OBaTCJ'IBHBIX nmporpamm CCTCCTBGHHO-HaquOﬁ U TEXHOJIOTHYECKOMN
HaHpaBHCHHOCTCﬁ, p33pa60TaHHHX B COOTBCTCTBUU C Tpe6OBaHI/I$IMI/I 3aKOHOAATCIbCTBA B C(bepe O6pa3OBaHI/I}I nc y‘{éTOM peKOMCH)IaI_[I/Iﬁ

denepanpHOTO omeparopa yueobHoro npeamera «buomorusy.



OOpazoBatenbHass mporpaMMa IMO3BOJSET WHTETPUPOBATH PEATM3yeMbIe 3/1eCh MOIXOIbl, CTPYKTYPY M COJEpKaHWE MPU OpraHu3aluud OO0ydCHHS
ouosornn B 5—9 kiaccax, BRBICTpPOSHHOM Ha 0a3e 1100010 U3 TOCTYIMHBIX y4eOHO-MeToAnYecKuX KoMiiekcoB (YMK).

Hcnonb3oBanue o6opynoBanus neHTpa «Touka pocray npu peanuzauuu gasHoi Ol mo3BosseT co3aaTh yCIoBUS:
AJI paClInpCHUA COACPKaHNA IKOJIbHOTO 0MOJIOTHYECKOT O O6p3,30BaHI/I$I; JUIA ITOBBIINICHU A MMO3HABATCIILHOM
AKTUBHOCTH 00Y4YaIOILMXCS B €CTECTBEHHO-HAY4YHOM 00s1acTu;

JUIs. pa3BUTHUS JIMYHOCTU peOeHKa B mporecce oOydeHHs] OMOJIOrHH, €ro CIIOCOOHOCTEH, ()OPMHUPOBAHUS M yIOBICTBOPEHUS COLUAIBHO 3HAYUMBIX
MHTEPECOB M TOTPEOHOCTEW; Al paboThl C ONApEHHBIMU IIKOJPHUKAMH, OpPTraHU3allMd WX Pa3BUTHS B Pa3IMYHBIX OOJIACTSIX 00pa3oBaTEIbHOM,

TBOp‘lCCKOﬁ ACATCIIbHOCTH.

ITpumenss unudposbie 1abopaTopun Ha ypokax OHOJOrMH, YYallHecs CMOIYT BBIIOJHUTh MHOXKECTBO JIAOOPATOPHBIX pabOT U 3KCIEPUMEHTOB I10
IIporpaMMe OCHOBHOM IIIKOJIBI.

buonorus pacrenuii:

Jpixanue nucteeB. Jlpixanue kopHel. llornmomenne Boabel kopHsmu pacteHuii. KopHeBoe nasinenme. Mcmapenne Boael pacteHUsAMH. DOTOCUHTES.
JlbIxaHue ceMsiH. Y CJIOBHS IpopacTaHusl ceMsH. TemIomo0uBbIe U X0I0A0CTONKNE pacTEHUSI.

3o0orust:

I/IsyquMe OJHOKJICTOYHBIX >XHWBOTHBIX. I/IsyquI/Ie BHCIIHETO CTPOCHUA HOOXKIACBOI'O 4YCpPBA, Ha6n}0)1eH1/1e 3a €ro0 NCPECABMIKCHUEM U PCAKIHUAMH Ha
BHCIIHUC pa3apaKCHUs. I/I3y‘-ICHI/Ie CTPOCHUS MOJIJIFOCKOB IO BJIA’KHBIM IIPCIIapaTaM. HBy‘-ICHI/IC MHOFOO6pa3I/I}I YICHUCTOHOT'UX MO KOJUICKIIHUAM.

N3ydenue ctpoeHus ppi0 MO BIaXHBIM NpenapataM. M3ydeHue cTpoeHus ntuil. VM3yueHue cTpoeHus MIEKONUTAIONIMX IO BJIAXKHBIM Mpernaparam.

BoaHbie )KUBOTHEIE. TGHHOKPOBHLIC 1 XOJIOAHOKPOBHBIC JKUBOTHBIC YenoBek U €ro 300POBLE:



Nzyuenne kposooOpamienus. Peakiust CCC Ha 103MpPOBaHHYIO Harpy3kKy. 3aBHCHMOCTh MEXIY HArpy3Kod M YpOBHEM JHEpPreTH4ecKOro OOMeHa.
l'a3000Men B nérkux. MexanusMm Js€érounoro apixanus. Peakmms JIC Ha ¢usmdueckyro Harpysky. JKu3HeHHas €MKOCTH JIETKMX. BbiaenurenbHas,
JpIXaTeNlbHasl U TepMOperyisaTopHas GyHKIuUs Koxu. JleficTBue ¢pepMeHTOB Ha cyOcTpar Ha nmpuMmepe Karanasbl. [Ipucrnoco0ieHHOCTh OpraHu3MOB K
cpene oOuTaHws.

OO01as 6MoJIorUs:

JeiicTBre (hepMeHTOB Ha cyOcTpar Ha npumepe kKatanassl. Paznoxenne H202. Bmusaue pH cpenbl Ha akTHBHOCTH (hepMeHTOB. DaKTOPBI, BIHUSIONIAE HA
CKOPOCTH mpoiiecca (POTOCHHTESA.

N3yueHne KIETOK M TKaHEW PACTEHHMM M JKUBOTHBIX Ha TOTOBBIX MHKpOIIpEnaparax M HUX OINUCaHue. BpIsBIeHME M3MEHYMBOCTH Y OPraHHU3MOB.
BrisiBieHE TPUCTIOCOOJICHUH Y OPTaHU3MOB K cpejie 00uTaHus (Ha KOHKPETHBIX MPUMEpax).

Oco0eHHOCTH co/lep:KaHUs CTPYKTYPHBIX KOMIIOHEHTOB pado4eil NporpaMmbl o 0M0JI0ruu B 5—9 Kiiaccax ¢ HCIOJIb30BaAHUEM
o0opynoBanus neHrpa «Touka pocray»

IlnannpyemMsle pe3yibTaThbl 00y4eHus o Kypcey «buosorus. 5S—9 kiacce».
IIpeameTHbIE pE3yNbBTATHI:

(dbopMHpOBaHKE IEHHOCTHOT'O OTHOIIEHUS K KUBOH MPHUPOJIE, K COOCTBEHHOMY OPraHNU3MY; TIOHUMaHUE POJIM OUOJIOTUH B (POPMUPOBAHUU COBPEMEHHON
€CTECTBEHHOHAY4YHO! KapTHHBI MUPAa;

YMCHUC IIPUMCEHATE CUCTEMY OMOJIOrHYECKUX 3HAHUM: PACKpPBIBATE CYIITHOCTD JKUBOT'O, HA3BIBATH OTJIMYUSA Y KUBOT'O OT HC)KHUBOI'O, IICPCUUCIIATE OCHOBHBIC
3aKOHOMCPHOCTHU OpraHu3anuu, (bYHKI_II/IOHI/IpOBaHI/IH O6’bCKTOB, HBHCHHﬁ, IIponIeccCcoB JKUBOH IpHUPOABI, S9BOJOIMOHHOT'O pa3BUTUA OPTaHUYCCKOTO MHUPa
B €Io CANHCTBC C HEXKUBOM HpHpOI[OfI; C(pOpMI/IpOBaHHOCTB HpCI[CTaBHeHI/Iﬁ 0 COBpeMeHHOfI TCOPHUH 3BOJIIOIUU U OCHOBHBIX CBUACTCIILCTBAX 3BOJIFOIHUU,

BJIaJICHUE OCHOBAMHM IOHSTHIHOIO arnmapara U Hay4YHOI'O sA3bIKa OMOJIOTUH: HUCIIOJIb30BaHUE HU3YUCHHBIX TCPMHHOB, HOHHTHﬁ, TCOpHﬁ, 3aKOHOB H
3aKOHOMCpHOCTCﬁ JJIsL 00BSICHEHHUS Ha6HIO,Z[aCMLIX OMOJIOTUYECKUX 06’BeKTOB, SIBIICHUI U IMponecCoB,



MMOHMMAHHE CIIOCOOOB MOJTyUeHHUsI OMOJIOTUYECKUX 3HAHUI; HATMYUE OTbBITA UCIIOJIB30BAHUS METOI0B OHMOJIOTHH C IENBI0 H3yUEHUS KUBBIX 0OBEKTOB,
OMOJIOTMYECKHX SIBJICHUN U IPOLECCOB: HAOIIO/IEHUE, OMMCAHKE, IPOBEIEHNE HECTOKHBIX OMOIOTHYECKUX OIBITOB U SKCIIEPUMEHTOB, B TOM UYHUCIIE C
UCIOJIb30BAHUEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB M HMHCTPYMEHTOB; YMEHUE XapaKTepH30BaTb OCHOBHBIC TPYMIbI OPraHU3MOB B CHUCTEME
OpPraHUYECKOTO MHPA (B TOM YHCIIe BUPYCHI, OAaKTEPHUH, PACTECHUS, TPUOBI, )KUBOTHBIC): CTPOCHHE, ITPOLIECCHI KUZHEACATCIILHOCTH, UX MPOUCXOXKICHNUE,

3HA4YCHUC B IIPUPOJIC U )KU3HU YCIIOBCKA,

YMCHHC O00BACHATEL MOJIOKEHUE YEJIOBEKA B CHCTEME OpraHHu4Ye€CKOIro Mupa, €ro IpOUCXOXKICHUC, CXOACTBA H OTIHNYHA YCIOBCKAa OT XKMBOTHBIX,
XapaKTCPU30BaTh CTPOCHHUEC U ITPOLUCCCHI ) KU3HCACATCIbHOCTH Oprann3mMa 4€JI0BCKa, €ro HpI/ICHOCO6JIeHHOCTI) K Pa3JIMYHBIM 3KOJIOTMYCCKHUM q)aKTOpaM;
YMCHHUEC OIIMCBIBATH KJICTKH, TKaHW, OPraHbl, CUCTCMbI OPIraHOB W XapaKTCPU30BATh Ba)KHeEHIIe OMOJIOTHYECKHUE IMponeCChbl B Opranu3mMax paCTCHHfI,

JKHBOTHBIX U YCJIOBCKA,

C(bOpMHpOBaHHOCTL HpC,Z[CTaBJ'IeHI/Iﬁ 0 B3aUMOCBA3HU HACIICAOBAHUS IOTOMCTBOM IIPU3HAKOB OT POJUTCIIbCKHUX (l)OpM C Opl"aHI/I3aLII/IeI71 KJICTKH, HAJIMYUEM
B HeH XpOMOCOM KaK HOCHUTENeH HaCHeHCTBeHHOﬁ I/IH(i)OpMaI_II/II/I, 00 OCHOBHBIX 3aKOHOMCPHOCTAX HACJICAOBAHHUA IIPU3HAKOB,

c(hOpPMUPOBAHHOCTh MPEACTaBICHUN 00 OCHOBHBIX (DaKTOpax OKpYXKArOMIeH Cpeabl, UX POIU B KHUIHEACSITENbHOCTH W HBOJIOIHMH OPTaHU3MOB;
MpeACTaBICHUE 00 aHTPOMOTEHHOM (hakTope; CHOPMUPOBAHHOCTH MPEACTABICHUI 00 IKOCHUCTEMaX M 3HAYCHHH OMOpa3HOOOpa3us; O TI00aTbHBIX

OKOJIOTHYCCKHUX np06neMax, CTOAINUX NIEPEA YCIOBCUECTBOM U crocobax ux IPpCOa0JICHU,

YMEHHE peliaTh yuyeOHble 3a/1aul OMOJIOrHYECKOro COJCpkKaHUs, B TOM YHCIIE BBIABIATH IPUUMHHO-CIIEACTBEHHBIE CBSA3U, IPOBOJUTH Pacu€Thl, J1e1aTh
BBIBOJIbl HA OCHOBAHHUHM IOJIyYE€HHBIX Pe3yJbTaTOB; YMEHHME CO3/1aBaTh M NMPUMEHAThH CIIOBECHbIE U IpapUuecKue MOAETH JUIsl OOBSCHEHUS CTPOEHUS
YKUBBIX CHCTEM, SIBJICHUI U MPOLECCOB KUBON PUPOJIBL;

MIOHMMAaHKE BKJIa/1a POCCUUCKUX U 3apyOekKHBIX YUEHBIX B Pa3BUTHE OMOJIOTHYECKUX HAYK;

BJIaJCHHUEC HaBbIKaMU pa60TBI C I/IH(I)OpMaI_[I/ICI\/'I OHOJIOrUYECKOTO COACpIKaHu, Hpe,[[CTaBJleHHOf/'I B pa3H0171 (bOpMC (B BUJEC TCKCTA, TaOJIMYHBIX JaHHBIX,
CXEM, Fpa(I)I/IKOB, Auarpamm, MO)ICJ'ICI\/'I, H306pa)KeHHfI), KPUTHYCCKOI'O aHaJIn3a I/IH(bOpMaL[I/II/I 1 OCHKH €€ JOCTOBCPHOCTH;



YMEHHUE IJIAHUPOBATh MOl PYKOBOJACTBOM HACTaBHUKA M MPOBOJUTH y4eOHOE MCCIIEIOBAHNE MM MPOCKTHYIO paboTy B 001acTH OMOJIOTHH; C y4ETOM
HaMEUYEHHOH 1enH popMyaupoBaTh MpodiieMy, TUIIOTE3Y, CTABUTD 33]]a4H, BHIOUPATh aJeKBaTHbIC METOBI JAJIS UX pelIeHus, (OpMyIupOBaTh BEIBOIHI,

HY6J'II/ILIHO IMPEACTABJIATH ITOJIYUYCHHBIC PE3YJIbTATEI; YMCHHUEC HHTCIPUPOBATH OMOJIOrHYeCKHEe 3HAHUS CO 3HAHUSIMU APYrux y‘le6HI>IX npeaAMETOB,;

C(OPMHUPOBAHHOCTb OCHOB 3KOJOIMUECKOW TI'PaMOTHOCTH: OCO3HaHHWE HEOOXOJUMOCTH AEHCTBUM IO COXpaHEHHI0 OHMOpa3HOOOpasusi U OXpaHe
IIPUPOIHBIX IKOCUCTEM, COXPAHEHHUIO U YKPEILJICHUIO 3/I0pPOBbs YEJIOBEKA; YMEHHUE BbIOUPATH 1I€JIEBbIE YCTAHOBKHM B CBOMX JEHCTBHUSAX U IOCTYIIKAX 110
OTHOIIECHHUIO K KUBOI MPUPOJIE, CBOEMY 3/I0POBBIO U 3/I0POBBIO0 OKPYKAIOIIHX;

YMCHHUEC HUCIIOJIB30BATh HpI/IO6peTCHHLIC 3HAHWA W HAaBbIKH IJIA 310pOBOI'O 06p21321 KHU3HHU, C6aHaHCI/Ip0BaHHOFO IIMTaHUA U (1)I/ISI/I‘IGCKOI‘;I AKTUBHOCTH,
HCIIPpUATUC BPCAHBLIX IIPHBBIYCK H 38.BPICPIMOCT€I>1; YMCHHC HpOTHBOﬂeﬁCTBOBaTL JOKCHAYYHBIM MAHUITYIIOUAM B obnactu 3A0POBbA; OBJIAACHHC

MpUeMaMHy OKa3aHus EPBOIl MOMOIIU YEJIOBEKY, BBIPAILIMBAHUS KYJIbTYPHBIX PACTEHUH U yX0/1a 3a JIOMAallTHUMU KUBOTHBIMH;
DopMBbI KOHTPOJIS

KonTponb pe3ynpTaToB 00ydeHHs B COOTBETCTBHH C JAHHOW 00pa30oBaTeNbHOM MPOrpaMMOi MPOBOIUTCS B (popMe MUCEMEHHBIX U DKCIIEPUMEHTAIbHBIX
paboTt, mpeAnoaaraeTcs MpoBeIeHNE MTPOMEKYTOUHON U UTOTOBOM aTTECTAINH.

HpOMG)KyTO‘-IHaH aTTeCTalusAa

Jli1 ocy1ecTBICHHS TPOMEXYTOUHOM aTTECTallMH UCIOIb3YIOTCSI KOHTPOJIbHO-OIIEHOYHBIE MaTepHalIbl, 0TOOp CoAepkKaHHUs KOTOPBIX OPUEHTHPOBAH Ha
MIPOBEPKY YCBOEHUS CUCTEMbI 3HAHUI ¥ YMEHHI — MHBApUAHTHOTO si/ipa CoAep KaHMsl IEHCTBYIOIIMX 00pa30BaTeIbHOM POrpaMMBbl 10 OMOJIOTHH 1S
00111€00pa30BaTENbHBIX OpraHu3alui. 3aJaHus MPOMEXKYTOUHOM aTTECTallMU BKIIOUAIOT MaTepral OCHOBHBIX pa3eioB Kypca OMOJIOTHH.

IHAKET OHEHOYHbBIX MATEPUAJIOB U KPUTEPUU OLIEHUBAHUA 11O TIPEIMETY «bHOJIOI' USD»

KoHTpo/ibHBIEC H3MeEpHUTEIbHbIE MATEPHAJIBI

B nmaHHOM paszuene mpencTaBiIAIOTCS KOHTPOJIBHO-U3MEPUTEIIBHBIE MaTepHalbl, KOTOPHIE HCIIOJIB3YIOTCSA Ul ONPEAECICHUS YPOBHS TOCTHXKCHUS
o0yJaroImuMUCs TJIaHUPYEMBIX MeTa- MPEIMETHBIX U TNPEIMETHBIX pPE3yJlbTaTOB B PaMKax OpraHU3alMM TEKYLIEro KOHTPOJS YCHEBaeMOCTH WU
MIPOMEKYTOUYHOM aTTECTALUU.



[Tpu opranu3zanyu TEKyIIero KOHTPOJIs yCIeBaeMOCTH oOydatomuxcs cienyer yautsiBath TpedoBanus @I'OC OOO k cucteme OLEHKH JOCTHKEHHS
anupyemsix pezyastatoB OOII, koTopast noskHa npeaycMaTpuBaTh UCII0JIb30BaHUE Pa3HOOOPA3HBIX METO0B U (hOPM, B3aUMHO JOIOJIHAIOLUX APy
Apyra (CTaHIapTU3UPOBAaHHBIE TMCbMEHHBIE M YCTHBIE Pa0OThI, TPOEKTHI, IPAKTUYECKHE U JJAOOpaTOpHbIE pabOTHI, TBOpUECKUE pabOThl, CaMOaHAIU3 U
CaMOOIICHKA, HAOJII0ICHKE, UCIIBITAHUS U HHOE).

BbeiOop yka3zaHHBIX HIKE THUIIOB M TPUMEPOB KOHTPOJIBHBIX HM3MEPUTENBHBIX MAaTepuajgoB OOYCIOBIEH TEJarorndeckodl M MeTOAWYECKOM
11€J1eCO00Pa3HOCThIO, ¢ YUETOM MpeIMETHBIX 0coOeHHOoCTel Kypea «buonorus 5—9 kiacey.

Tectol u 3amanus pa3padoransl B cOoTBETCTBUH ¢ hopmatom EI'D u ['MA, uyTo mo3BoseT naxe B paMKaxX YCBOCHHs MPAKTHYECKOM 4acTH MPOrpaMMbl
oTpabaThIBaTh 00IIey4eOHBIC U TPEIMETHBIC 3HAHUS U YMEHUSI.

HepequL OLCHOYHBIX IpoucaAyp A0JKCH OBITH ONITUMAJIbHEIM H AOCTAaTOYHBIM IJId OIPEACIICHUA YPOBHA JOCTHKCHUA O6y‘IaIOHII/IMI/IC$I MNPpCAMETHBIX U
MCTAIIPEAMCTHBIX PC3YJIbTATOB. CDI/IKCEII_[I/IH PE3YJIbTATOB TCEKYIICTO KOHTPOJIA YCIIEBACMOCTHU o6y11a}oumxc;1 OCYHICCTBJISICTCA B COOTBCTCTBHUU C
HpHHHTOﬁ B O6paSOBaTeJILHOI71 OpraHu3annuu CHCTEMOH OLCHUBAHMA.

[nomMoub YYUTEIIIO

Hpe,[[J'IO)KCHHHe THUIIBI 1 TIPUMCEPBI 3aJaHuM:

OPHUCHTHPYIOT YUYHUTCIIA B JUAIIA30HC KOHTPOJIBHBIX HM3MEPHUTCIBHBIX MATCpUAIOB IO KYpCy, IIOMOTaroT pa3Hoo6pa31/1Tb 3agaHrsl TPECHUPOBOYHOTIO,
KOHTPOJIbHOT'O X JOIIOJIHUTCIIBHOT O MO]:[y.]'ICI\/JI, KaK MHTCPAKTUBHOI'O BUACO-YPOKa, TaK U TPAAUIIMOHHOI'O YPOKa B paMKax KHaCCHO-yquHOﬁ CHCTCMBI,

YUUTBHIBAIOT BO3MOXKHOCTH YCBOEHHS MaTepHalia, C TOUKH 3peHus ero nuddepeHnuanuu s pa3inyHbIX KaTeropuii 00ydaromuxcsi, pa3Horo ypoBHs
W3YYEHHUS TpeaMeTa, BO3PACTHBIX 0OCOOCHHOCTEH MIIaIINX IKOJIBHHUKOB, a TAKKe MOTHBAIIMOHHOTO U MCUXO0MOIIMOHAIBHOTO KOMIIOHEHTOB YPOKOB;
MTO3BOJISIFOT OTPabaThIBaTh HABBIKH, 3aKPEIUISITh MOJyUYE€HHBIE 3HAaHUS U KOHTPOJIUPOBATh PE3yIbTaThl 00yUeHHs, KaK B XOJ€ KaXJI0ro ypoKa, TaK U B
pamMKax UTOrOBOTO ypoKa [0 MaTepually paszena.

Cnenuduyeckoit popMoit KOHTPOJIA ABIsETCS paboTa ¢ MpudopamMu, 1a00paTOPHBIM 000pyaOoBaHUEM, MOAETSIMU. OCHOBHASI 1IEJTh ATUX MTPOBEPOYHBIX
paboT: ompenereHre YpOBHS Pa3BUTHS YMEHHUH IIKOJIHHUKOB paboTaTh ¢ 00OpyAOBaHHWEM M MPOBOIUTH JKCIEPUMEHTAIBHBIE HCCIIEIOBaHUS,
TUTAHUPOBATH HAOIOICHNUE WIIH OTIBIT, BECTH CAMOCTOSTEIHHO IPAKTHYECKYIO padoTy.



BanaHHe MOXCT CUMTATbCA BBIIIOJITHCHHBIM, CCJIN 3aHI/IcaHHLII71/BBI6paHHBII71 OTBCT COBIIAAACT C BECPHBIM OTBCTOM. 3aIIaHI/I5I MOTYT OICHHBATBHCA KakK 1
6aJ'IJ'IOM, Tak U OOJBIIMM KOJHYECTBOM B 3aBHCHMOCTH OT YPOBHA CIOXHOCTH 3aJlaHUs, OT KOJIMYCCTBA BBC,Z[CHHI)IX/BBI6paHHHX OTBCTOB, OT THUIIA
3aJaHusd.

Hopmpbl o11eHOK 32 Bce BH/bI IPOBEPOYHBIX PadoT
«5» — ypOBeHb BBHINOJHEHHS TPEOOBAHUM 3HAUUTEIHHO BBIIIE YOBIETBOPUTEIHHOTO: OTCYTCTBUE OMIMOOK, KaK IO

TEKYILEMY, TaK U 0 MPEebIIyIIeMy YyieOHOMY MaTepuaily; He 00j1ee 0JJHOTO HeJouETa.

«4» — ypOBEHb BBIIIOJHEHHS TPEOOBAHUI BBIIIE YAOBICTBOPUTEIBHOTO: HATMYHE

2—3 omn60oK unu 4—~6 HeTOUETOB MO TEKYyIIEeMYy Y4eOHOMY MaTepuany; He

6osee 2 ommOOK WM 4 HEJOUYETOB 110 IPOWICHHOMY MaTepHaiy; UCIIOIb30BaHUE

HEpalMOHAIBHBIX IPUEMOB pellIeHus] y4eOHOH 3ajauu.

«3» — 10CTaTOYHBIf MUHUMAJIbHBIA YPOBEHB BBIITOJHEHUS TPeOOBaHUI, MPEIbIBIsAEMbIX K KOHKPETHOM pabore:
He O0osiee 4—6 ommbOok win 10 HeToYETOB MO TeKyIIeMy YdeOHOMY MaTepHuaty; He 6ojiee 3—5 OmMOOK WK HE
Oosiee 8 HEOUETOB MO MPOIIEHHOMY yueOHOMY MaTepHaiy.

«2» — ypOBEHb BBIIIOJHEHNS TPEOOBAaHUI HUXKE yJOBIECTBOPUTEIHHOTO:

Hasm4ue 6onee 6 ommnoOok miu 10 HeOUETOB MO TEKYLIEMY MaTepHaiy;

6onee 5 ommOOK win OoJiee 8 HETOUETOB MO MPOUIEHHOMY MaTepuay.



KOHTPOJIbHO-U3BMEPUTEJIbBHBIE MATEPUAJIBI I10 BUOJIOTHHA

BBI6paTI) OJWH WM HECKOJIBKO ITPABUJIBHBIX OTBETOB M3 MPCATOKCHHBIX BAPUAHTOB. HayKa, n3ydaromas l"pI/I6I)IZ
BHUPYCOJIOTUA MHUKOJIOTHA OoTaHHKa MI/IKpO6I/IOJ'IOl"I/I$I OTBeT: MUKOJIOTHS

HCHOJ’IBS}/H 3HAaHUA O IMUTAaHUHU XKUBBIX OPraHU3MOB, BBIIIOJIHUTE 3aJaHUC. VY cTaHOBUTE COOTBETCTBHE MCXKOY CIocoOOM IUTaHUS U OpraHu3amMom, Jisd
KOTOPOI'o OH XapaKTCPCH.

OPI"AHUM3M CIIOCOb ITUTAHUSA

MSTJIHK JIyTOBOM 1) aBroTpodHOE b) cunmia 6onbiras 2) rereporpodHoe Oepésa
noBucias [') onéHok neTHui

J1) myka oobikHOBeHHas E) kieBep KpacHbIi

3anumure B Ta0IUIy BEIOpaHHBIE IIU(PHI O] COOTBETCTBYIOIIMMHU OyKkBaMu. OTBeT:
A b B r I E

1 2 1 2 2 1

3. Boibepure 1Ba BEpHBIX OTBETA U3 MIATH U 3aITUIINTE IIUQPBI, 101 KOTOPBIMU OHM YKa3aHbl. JKrBble OpraHU3Mbl CITIOCOOHBI BOCIPUHUMATh BO3/1€HCTBUS
BHEIIHEHN cpelpl U pearupoBaTh Ha HUX. B mpuBenEHHOM HIKE CNHMCKE HailuTe /1Ba TEPMHUHA, KOTOPbIE OMUCHIBAIOT MPOIECCHI, TPOUCXOAIINE B
OpraHu3sMe.

prxanue;
PaznpaxumocTs;

Pasmuoxenue;



Brinenenue; Pedekc.

OTBeT: pPasapakKuMocCThb, pe(bneKc. 4 . 3anonHuTe IIPOITYCKH B TCKCTE, BI)I6paB OAVH W3 BapUaHTOB OTBCTOB, IMPECACTABJIICHHBIX B BHUAC BhINIAJArOMIETO
crnucka. BeraBeTe B TekeT «IlouBeHHOE MUTAHKE paCTeHHﬁ)) IMPOMYIICHHBIC CJIOBA U3 MPCAJIOKCHHOTO CIIMCKA. CnoBa BCTaBIIIHTE B HY>XHOM YHUCJIC U

maacxe.
ITouBenHOE MUTaHUE paCTeHI/Iﬁ

BonbiinHCTBY pacTeHuii npucyiie noyBeHHoe nutanue. Ero emeé HazbiBaroT (A), Tak Kak pacTeHHs OCYLIECTBIISIIOT €ro ¢ nomolsto (b). Baxuyro poib
B 3TOM Iipouecce urparot (B). Onu nornomatot u3 noussl (I'). ITo cocynam nox aeiicrBuem (/1) mornomEéHHbli pacTBOp NOAHUMAETCS B IPYTUE OpraHbl
pacTeHus..

CHMCOK CJIOB:
cTebneBoe;
KOpPHEBOE; KOPEHB;
cTebeb;
KOpPHEBOH
BOJIOCOK;
BepXyIIeyHas
IIOYKa; BOJA C

PacTBOPEHHBIMHA
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MHHEPAIbHBIMU
BEIISCTBAMU;
MUATATEIbHBIN
pacTBop;
KOpPHEBOE
JaBJICHUE.

B Tabnuiy noa cooTBeTCTBYIOUIMMH OyKBaMU 3allUIINTE HUQPHI.

A B B r b

5 . BoccTaHOBUTE BEPHYIO IIOCIEA0BATENBHOCTD. 3a1aHNs 0a30BOr0 YPOBHS

1. YcranoBure, B KaKO# MOCIEOBATEIHHOCTH PA0OTAIOT C MUKPOCKOTIOM. TTOCTaBbTE
MHKPOCKOIT ITaATUBOM K cebe MOMECTUTE Ha HpeI[MeTHI)II\/JI CTOJIMK MHUKPOIIpCIiapar 1rnoJib3ysacb
BHUHTOM, IIJIABHO OMYCTUTE OKYJISIP TIPH MOMOIIY BUHTOB MEJJICHHO MOAHUMATE TyOyc, ToKa
HE TIOSIBUTHCS YETKOE U300paKeHHE.

HpaBI/IHBHBIC OTBCThI:

11



MIOCTaBbTE€ MUKPOCKOI IITATUBOM K ce0e MOMECTUTE
Ha TPEIMETHBIN CTOIMK MUKpPOIIpernapaT
4) mpu MOMOIIIM BUHTOB MEJUICHHO MOJHUMaTe Ty0yc, OKa He MOSBUTHCSA YETKOE N300paxeHHe.

BanaHHe IMOBBIICHHOT'O YPOBHS CJIIOKHOCTH

1. Ycranosure MMOCJICAOBATCIIBHOCTD YCJIOXHCHHUA PACTUTCIIBHOTO MHpPA Ha 3CMJ'IC, HadyuHasa ¢ OJHOKJICTOYHOI'O OpraHu3Ma. 3anummTe B Ta6nnuy
COOTBCTCTBYIOLIYIO MTOCICAOBATCIIbHOCTD I_II/I(pr

MXH UaHOOAKTEPUU BOJIOPOCIH
MTOKPBITOCEMEHHBIE FOJIOCEMEHHBIE
anopoTHUKH [IpaBubHBIE OTBETHI:
MaHoOaKTepuun

BOZOPOCIH MXU

MaOPOTHUKHU

rOJIOCEMEHHBIE

MOKPBITOCCMCHHBIC

12



6. BoccTtanoBure INOAINHUCH K PUCYHKY, HAa KOTOPOM 1/1306pa>i<eH mpouecc (1)OTOCI/IHT633,. IToanumute CTPCJIKHU Ha PUCYHKE U3 IPCAIIOKCHHOTI'O IICPCUYHA.

Bona

b. Yrnekucnelii ra3
Kucnopon

I'. Oneprusa Connua

7. 3amoaHuTe ITYCTBIC KJICTKU B Ta6J'II/II_[e.

buonornueckue Hayku
Yuenue  of ? I'eneruka ? MonexysipHasi| ?
KJIIETKE Ouoorus
? buonorns W3menunBoCTh | Yiyumenue |’ VYuenue 0
pa3BuTHA HHaciaea- nopon IPOUCXOXKIACHUN
TKaHCHU CTBCHHOCTDH KUBOTHBIX U JKU3HU
COpPTOB
pacTeHuit




TemaTu4eckoe MNJIAHUPOBAHHE
TemaTHyeckoe IVIAaHMPOBaAHUE MaTepHaJIa B 5 KJjacce

«bHOJIOT U — HAVKA O XXNBOM MUPE»

Yactp 1. buonorus — Hayka o )KUBOM MUpPE
Yacte 2. MHOTrooOpa3ue >KMBbIX OpraHu3MoB. YacThb
3. KuzHp opraHu3MoB Ha IIJIAaHETE 3eMJIS

Yacte 4. YesmoBek HA IUIAHETE 3EMIIS

No Tema Conepxanue enesas
YCTaHOBKA ypOKa

Komn-Bo
JacoB

OcHOBHEIE BUIBI
JESTENbHOCTH 00yYaronmxcs
Ha YpOKe/BHEYPOUHOM

3aHATUHN

Uctonb3o-
BaHUeE
pyAoBaHHe

000-

1. buonorust — Hayka o )KuBOM Mupe (8 )
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Meronsl U3y4YECHUA
JKUBBIX OpPraHHU3MOB:
HaOII0ICHHE,
U3MEpEHHE,
AKCIIEPUMEHT.
Jlabopamopnas paboma
No 1 «M3yuenue
YCTpOMCTBA
YBEJIMYUTENIbHbBIX
npuOOpoB»

Hcnonb3oBanue
YBEJIMYUTEIbHBIX
puOOpOB npu
W3y4YEHUHN 00BEKTOB
YKUBOM MIPUPOJIBI.
YBenuuuTeabHbIe
MpUOOPHL: JTyIbl py4yHas,
IITaTHUB- Hasl,

Mukpockon. P. T'yk, A.
BaH JleBenryk. Yactu
MHUKPOCKOIIA.
Muxkponpenapar.
[IpaBuna  pabGotel ¢
MHUKPOCKOIIOM.

OOBIACHATH

Ha3HAUYCHHC
¥B CIIMYUTCIIbHBIX
pubOpOB.
Pazauuath
PYUHYIO H

LITaTUBHYIO JIYIIBI,
3HaTh BEIMYUHY
MOJIy4aeMoro ¢ X
MIOMOILBIO
YBEJIUYEHUS.

VYmMenue paborartb c
1a00paTOpPHBIM
o0opyioBaHUEM,
YBEJINYUTEITbHBIMH
npubopamu. 3yuyaTh
YCTPOHCTBO MHUKPOCKOTIA U
co0moaTh mpaBuia paboThl ¢
MUKpockornoM. CpaBHUBATh
YBEIIMYEHUE JTYTIbl U
MHUKPOCKOTIA.

[Toxy4daTh HaBBIKK pabOTHI €

Muxkpockorn
CBETOBOH,

nudposoit

MHKPOCKOIIOM IIPU HU3YUYCHUH
TOTOBBIX MUKPOIpENnapaToB.
CobmronaTh mpaBuiia paboThI
B KaOuHeTe, oOpamieHus ¢
1a00pPaTOPHBIM
00opyIoBaHuEM

15



Knerounoe crpoenue | Ctpoenue KJICTKH. | BBIABIATE  4YacTu YMeHnue paboraTh ¢ | Mukpockon
OpPraHHU3MOB. Tkanu Knerounoe | kiieTku Ha 71a60paTOPHBIM dpoBoi,
MHOF006p33I/Ie KJICTOK. CTPOCHUC JKUBBIX | pUCYHKaxX 060pyIIOBaHI/I€M, MHUKpOIpenapaThl
MeTtomasl n3ydyeHus: | OpraHu3MoOB. Krerka. | yuebOnuka, YBCIIMUUTCIbHBIMUA
JKHBBIX OPraHI3MOB: Yactn KICTKH M HX | XapaKTepU30BaTh npubopaMu. HabmonaTs
Ha0JI0IeHNE, HasHaueHue. lloustue o | yx 3HAYEHUE. YaCTH M OPTaHOM/IbI KIICTKH
W3MepeHye, jli?}f(ﬁme ; paCTzIf;I;IH CpaBHHBaTh Ha TOTOBBIX MHKPO-

DKCIIEPUMEHT — YKUBOTHYIO u gpenapaTax Mol MalbIM H
Jlabopamopnas paéoma pPacCTUTETHHYIO OJIBILIUM yBEIIUYCHUEM
N 2 «3HAKOMCTBO C KJIETKH, HAaXOAUTh MHKPOCKOIIa U OIIMCbIBATh
KJICTKaAMH PACTCHHIA» ICPTHI X HuX.

CXOJICTBA u Paznuuate  oTnenbHbIE

pa3anyus. KJIETKH, BXOJISIIIIE B COCTAB

Pasnuyare TkaHu TKaHHU.

JKMBOTHBIX 151 O6o00maTe u (UKCHpOBATH

pacteHun Ha pe3ynbTaThl  HAOJIOJICHHM,

PHCYHKAX y4eOHH- nenatb BbIBOABL. Cobo1aTh

Ka, npaBuiia pabOThl B KaOWHETE

XapaKTCpU30BaTh Ouonoruu, oOparieHus ¢

nx CTpOCHHC, 71a00paTOPHBIM

OOBSCHATH ux 060pyI0BaHHEM

byHKINN.
Ocobennoctu XUMH- | XUMHYECKUI COCTaB Paznmuyarts HaGnromate neMoHCTpaIuio
YECKOI'0 COCTaBa )KUBBIX | KIIETKH. HEOpTraHWYECKHe U OTIBITOB YAUTEITIEM,
OpPTaHU3MOB: XuMHJeckie BemecTa| OPTaHUIECKUE aHATM3UPOBATh 170'¢
HEOPraHUYEeCKHe | grerku. Heopraumde- BEIIIECTBA KJICTKH, pe3yIbTaThI, ACNIaTh BHIBOIBI.
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OpraHu4ecKue CKHE BEIECTBa KJIETKHU, | MUHEpaIbHbIE AHann3upoBath
BEUIECTBA, MX pOJIb B| UX  3HAUEHUE  JJIS | CONU, OOBIACHATH MPEICTABJICHHYIO Ha
OopraHu3zme KJIETKM W OpraHu3Ma. | uX 3HaueHue i PUCYHKaX yueOHUKa
Opranuyeckue Opranusma. nH(pOpPMAaLUIO O
BEIIECTBA KIIETKH, HUX pe3ynbTaTax OIbITa,
3HaYeHUE Ui KU3HU paboras B
OpraHu3Ma M KJIETKH nape YMeHue
paborartb c
1a00pPaTOPHBIM
00opyI0BaHuEM
2. MHoroo6pa3sue )uBbIX opranu3mMoB (11 )
bakrepun. Mmnoro-| bakrepuu: ctpoenue 1 | XapakTepu3oBarh OmnuceiBath paznooOpasnbie | PaccmaTpuBanue
00pasue GaxTepuii JKA3HECATCIIBHOCTD. 0COOCHHOCTH dhopmbl OaxkTepuanIbHBIX | OaKTEpU Ha
bakrepun —| cTpoeHUS KIIETOK Ha pPHUCYHKE TFOTOBBIX
NIPUMUTHUBHbBIE OakTepuil. yueOHuKa. MHKpOIpenaparax
OJIHOKJIETOYHBIE Pasznuyarts TTOHSTHS: C
OpTaHHU3MBI. «aBTOTPOQBI, HCITOJIB30BaHU
Crpoenue «reTePOTPOdHI », eM [UQPpPOBOTO
OakTepuil. « IPOKapHUOTHI »,| MUKPOCKOTIA.
Pazmuoxenune «QYKapHOTBI». ONeKTPOHHbBIC
OaxTepuit JEIIEHUEM XapaxkTeprus3oBaThb TaOJIHIBI U
KJIETKHU HAJBOE. MIPOLIECCHI [J1aKathbl.
baktepun kak camas KHUHECATCIIEHOCTH
JIPEBHSIS rpymmna OakTepuu KaK MPOKAPHOT.
opraau3moB. [Iporecchbr CpaBHUBaTL M OIICHUBATH
KU3ZHEESATEIILHOCTH poJIb OakTe- pwuii-
Oaxtepuit. [lonsTre o0 aBTOTpo)OoB U OakTepuii-
aBTOTpOdax u reTepo- TpohoB B
rerepoTpodax,

17



IIPOKAPUOTAX u npupojieY MeHue paboTath C
JyKapuoTax 1a00paTOPHBIM
obopyoBaHUEM,
YBEJIMUYUTEIIBHBIMU
npudopamu.
Pacrenus. Pacrenus. XapakTepu3oBaTh Paznuuars yactu | OOHapyxeHue
MHoroo0pasue INpencraBnenne 0| TJIaBHBIE ITPU3HAKU LBETKOBOT'O pAaCTEHHs Ha | XJoporuiacta B B
pactenuid.  3HaueHue | quiope. OTIMUUTENLHOE | PACTEHUI. pUCYHKE yueOHUKa, | KJIeTKax pac-
pacTeHuil B BBI/IBUTaTh
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pupoe
YelioBeKa

n

KHU3HU

CBOICTBO pacTeHui.
Xmopodun. 3HaueHHE
dboTocuHTE3A.
CpaBHenue KJIETOK
pacteHuii u OakTepuid.
[enenune 1apcTBa
pacTeHuit Ha
TPYMIIBI:BOAOPOCIH,
[[BETKOBBIE
(TTOKPBITOCEMEHHEIE),
roJOCEMEHHbIe,  MXH,
TUTayHBI, X BOIIH,
MarOPOTHHUKH.
CrpoeHue  pacTeHHil.
Kopens u no0er.
CroeBuiiie BOJOpPOCIEH.
OcCHOBHBIE  pa3IUy4Us
MOKPBHITOCEMEHHBIX |
rOJIOCEMEHHBIX
pacTeHUi. Ponp
[[BETKOBBIX PAcCTCHUI B
JKU3HU

yeJioBeKa

NPENNoNioKeHus 00  ux
byHKIUAX. CpaBHuBaTh
LIBETKOBBIE U T'0JIOCEMEHHbIE
pacTeHus, XapaKTepu30BaTh
UX CXOJICTBO U pa3IUyusl.

XapakTepu3oBarhb MXH,
IaIIOPOTHHKH, XBOILY,
IJJAyHBl ~ KaK  CIIOPOBBIE
pacrTeHus, OIIPEEIATh
TEPMHUH «CIIOpa». BBIABIATH
Ha  pUCYHKEe  yueOHMKa
paznnuus MEXY
pacTeHUsIMH pa3HbIX
CHUCTEMAaTUYECKUX rpymil.
ConocraBisaTh CBOIICTBa
pacTUTENBbHOU U
OakTepuaTbHOU KJIETOK,

JIeNIaTh BBIBO/IBL.
XapakTepu30BaTh 3HAuYEHUE
pacTeHuit pa3HbIX
CHUCTEMaTHUYEeCKUX TPyl B
KU3HU 4YeJoBeKa YMeHHe
pabotate ¢ 1a00paTOPHBIM
o0opyoBaHuEM,
YBEJINYUTEIbHBIMU
npubopamu.

TEHUH C
HCIIOJIb30BaHUEM
nudpoBoro
MHUKPOCKOIIA.
DJIEKTPOHHBIE
Ta0JIUIIBI u
MUJTaKaThI.
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Kupotnsie. Ctpoenue | JKuBOTHBIC Pacno3naBatb XapaxkTepru3oBaTh I'otoBuTH
YKUBOTHBIX. IIpencrasnenne 0 | OTHOKJICTOYHbIX M MPOCTEUIINX IO PHUCYHKaM | MUKpONpENnapar
Mmuoroo6pasue dayne.  OcobOennoctu | MHOTOKIICTOYHBIX yueOHUKa, OIHUCHIBaTh HUX | KyJIbTYpbI ameO.
JKUBOTHBIX, WX POJb B | )KUBOTHBIX. JKUBOTHBIX  Ha paznuuue, Ha3piBaTh Yactu | OOHapyKXeHUe
OpUupoOALC U XKA3HU OIHOK/IETOYHBIE n | PUCYHKaX ux Tea. CpaBHUBaTh | OJTHOKJIETOYHBIX
YyeioBeKa MHOTOKJIETOUHBIC y4eOHuHKa. cTpoeHHe Tena aMEObl C | JKMBOTHBIX
OpraHU3MBI. Ponb KJIETKOM 3YKapuOT, JeaTh
JKUBOTHBIX B IIPUPOJIE U BbIBOJIbI. Ha3biBaTh
JKU3HU YEJIOBEKA. 3aBU-
CUMOCTb OT OK[ - MHOT'OKJIETOYHBIX (mpocTeiux)
e cpeibl JKUBOTHBIX, H300paKEHHBIX | B BOJHOM cpeie ¢
Ha PUCYHKC yqe6Hm<a. HCIOJB30BAHUEM
Paznmnyare G€CIO3BOHOYHBIX | 11i()POBOTO
¥ TO3BOHOYHBIX JKHBOTHBIX. | MUKpOCKOIIA.
OOBACHATD POJIb KUBOTHBIX DIeKTPOHHBIE
B OKM3HM H€NOBEKA U B | jacm -
npupoje. XapakTepu3oBaTh IAKATEL

(aKTOpbI HEXKHUBOM TPUPO/IHI,
OKa3bIBAIOIIME BIHMSHUEC Ha
KHU3HEICATEIILHOCTD
KMBOTHBIX YMEHHUE padoTaTh
¢ 1abopaTopHBIM 000-
pyllOBaHHEM,

YBEJINYUTEIbHBIMU
npubopamu.
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«HaoOmronenue 3a JlaboparopHas I'oToBUTE HaOmronate 3a nBuwxenuem | [0OTOBUTH
IEePEABUKCHUEM paborta Ne3 MHUKponpernapar J)KHBOTHBIX, OTMEYaTh | MUKpOIIpenapaTt
JKUBOTHBIX» <<Ha6JHOI[eHI/Ie 3al KYJIBTYPBI CKOPOCTb M HAIIPABJICHUC | KYJIBTYPhI
epE/IBIKEHUEM HH(Y30pHid. ABIKCHIAL, CPaBHUBATL | HH(Y3OPH.
SKUBOTHBIX) V3yuarh  KUBBIC Hepgmum)lceHée ABYX-TPEX | M3y4yaTh >KUBBIC
0co0€l. OpPMYJIUPOBATh
OpPraHu3Mbl  T0J pMyJtip OpTaHHU3MbI 11OJ
BBIBOJI O 3HAYECHUHU IBHYKECHUS
MHUKPOCKOIIOM IIpu MH-
TS SKUBOTHBIX.
MaJjioM KPOCKOIIOM
ano dukcupoBaTh  PE3yNIbTATHI P
N Opd  MajioM
YBCIIMECHUM. Ha0JII0/IEHUH B TETPaIH. P
YBEJTUYCHHH.
CoOiroate mpaBuia paboThI
HaoOmronats 3a
B KaOuHeTe, oOpamieHus ¢
JIBIJKEHUEM
J1a00paTOPHBIM
5 JKMBOTHBIX,
0 Opy,HOBaHI/IeM.6 OTMEUATE
MeEHUEe aboTath c
y 5 p CKOPOCTb u
1ab60paTOpPHBIM HATARITCHHE
o0opynoBaHueM, TIBUKCHHSI,
YBEJIMYUTENbHBIMU CpaBHUBATH
HpI/I60paMI/I. 3HeKTpOHHBIe
TaOIUIIBL u
ILTAKaTHL.
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MHuoroob6pasue rpudoB, | MHOrOOOpasue u | XapakTepu3oBaTh [Mompazpenars uusinoussie | ['0TOBUTH

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

SKH3HHI YeIOBEKA. CrpoeHre NUISTOYHBIX | [1isOYHEIX TpyOUaThIe. OnuceiBaTh | KyIbTYpHI
rpu0oB. [1necueBbie rpuGOB. CTpOCHHE TUIECHEBBIX TPUOOB | Ipoxokeid. M3ydarhb
rpuOBkI, 1704 0  PUCYHKY  Yy4eOHHUKA. | IUIECHEBBIC
HUCITIOJIB30BAHUC B OO0BACHATD TCPMUHBI I‘pI/I6]':>I nona
31paBOOXPaHECHUHU «@HTUOMOTUK» U MHKPOCKOIIOM
(aHTHOMOTHK «TIEHULWIUIAH. IpH  MajoM
NEHULIUIIINH). PacrosHaBath CheIOOHBIC H | ypennueHnH Ha
OIHOKIIETOYHBIC TPUOBI SITTOBUTHIE rpuobI Ha | rOTOBBIX T\
— JIPONOKH. Nx Ta0IMIaX M PUCYHKAX | mpkpompernaparax.
HCIOJIb30BaHUE B yueOHUKa. DIIEKTPOHHBIE
XJIe00IEeYEeHUH u Y4yacTBOBaTh B COBMECTHOM TAGIHIIBI i
HHMBOBAPECHUH. 00Cy)/IEHUM TIPABUI COOPA U | [r1akcaThI.
C’beI[O6HBIe U AIOBUTHIC HUCIIOJIB30BAaHUA FpI/I6OB.
rpu6sl. [IpaBuna cGopa OOBsACHATH 3HaYeHHE rpudoOB
U ynotpebiaeHus rpu0oB ATEA 9CIIOBEKA U 1A
B IIHIIY. HpI/IpOI[BI
[Tapasutnueckue
rpu6sl. Pons rpuboB B
MIPUPOJIE U )KU3HH
YeoBeKa

3. Kuznp oprann3moB Ha rianere 3emis (7 1)

BnusiHne sxonorndeckux | OKOJIOTHYECKUE Pasnuuats N3yunts neiicreue | Ludposas

(pakTOpOB Ha OPraHU3MBI | (PaKTOPHI CPEILI. TTOHSTHS: pasuuHBIX (GaKTOPOB cpesl | JabopaTopus Mo
VeroBus, BIsoNTHe Ha | «?KOTOTHICCKHM (cBer, BIIQYKHOCT, 9KOJIOTHH
’KU3Hb OpPTaHU3MOB B q’aKTOP»V’ «axrop TeMIeparypa) Ha (natamK
IpHpoe, __ | HEXKHBOU OPTaHU3MBIL,ITPUBOIUTH OCBEIICHHOCTH,
KOJIOTHUYECKHE TMPUPOIBD), «paK- 3 HpHMEPBI COOCTBEHHBIX | BIQXKHOCTH 1

TOp KUBON HaOJIIOIEHHIA. TeMIIe-
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(hakTophI Cpenpbl.
®dakTopbl HEKHUBOU
npu-

ponbl, (haKTOpbI KHUBOM

IIPUPOJIBI U AHTPOIIOTEH-

HBIE. ITpumepsr

IKOJIOTMYECKUX
(bakTopoB

MIPUPOJIBI»,
AHTPOIOT€HHBIN
dakTop».
XapakTepu3oBaTh
IECUCTBUE
Pa3JIMYHBIX
($hakTOpoOB  CpeIbl
Ha OpraHU3MBbI,
MIPUBOIUTH
MIPUMEPHI
CcOOCTBEHHBIX
HaAOJIFOIEHU.

AprymeHTHpoBaTh
JeSITeIbHOCTD YEJIOBEKa

B IIPUPOJIE KaK
AHTPOIIOTEHHBIH (pakTOp
BrimonHenue nabopatopHoi
paboTHI.

patypbl)

TemaTnuyeckoe NJIaHMPOBaHHMe MaTepuaJia B 6 Kiacce
«BHOJIOT'USA — HAYKA O PACTEHUSAX»

Yacts 1. Hayka o pactenusx

Yactp 2. Opranbl pacTeHH

Yactp 3. OCHOBHEIE IPpOUECChI JKUBHCACATCIIbBHOCTH paCTeHI/Iﬁ Yacts 4. MHOFOO6paBI/IC " Pa3BUTHUC PACTUTCIIBHOTO MHPa
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Yacts 5. [Ipuponnsie coobriecTBa

No Tema Conepxanue

LleneBas yctaHoBKa
ypoKa

Koi-Bo
qacoB

OcHOBHEBIE BUJIbI
EeATEIbHOCTH
oOyJaromuxcs Ha

ypOKG/BHCypO‘lHOM 3aHATHH

Hcmonp3oBanue
o0opynoBaHue

1. Hayka o pacrenusix — OoTanuka (4 1)
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Knerounoe crpoenue | Knerounoe crpoenne | CtpoeHue [IpuBoauTh npuMepbl | Mukpockon
OpPraHu3MoB. Kierku paCTeHHﬁ. paCTHTeHLHOﬁ OJHOKJIETOYHBIX U HH(bPOBOfI,
pacrenuil.  IlosnoBoe | CpoiicrBa pactutenbHoii | KICTKH:  KIETOUHAs MHOTOKJIETOHBIX MHUKpOIpenaparsl
pasMHOXeHHe. PoCT ¥ | gerkn. Kierka CTCHKa, A1po, pacTeHuil. Pasznnyarp
Pa3BUTHE OPraHU3MOB KaK OCHOBHASI [QHUTOILIA3MA, Y Ha3bIBaTh
CTPYKTYpHasd BaKyOJIU, IIIIACTUIBL. OpTaHOMITBI KIETOK
KusznenestenbHOCTb o
€IMHUIIA PACTCHUS. pacTCHHH.
KJICTKH. [eneHue
XapakTepus3oBaTh
kietku. Knerka kak
KUBAS CHCTEML OCHOBHBIE IIPOLIECCHI
OcobeHHOCTH KU3ZHEJEATEIIbHOCTH
DPACTHTENBHOI kieTku. O000maTh 3HAHUS
KIIETKH W Jle7aTh  BBIBOJBI O
B3aUMOCBSI3H pabOTHl BCEX
4acTeil KIETKHU.
BriBISATE OTIMUUTENBHBIE
NIPU3HAKK  PACTUTEIBHON
KJIETKU YMeHue paboTaTh ¢
1a00paTOpHBIM
o0opynoBaHueM,
YBEJIUYUTEIbHBIMU
npubopamu.
Knerkn, Tkamm wu | Tkanu pacrenuil. | [Ionatue o TKaHH Onpenenstob noHsaTue | Mukpockon
OpTaHbI pacteHuil. | [Tonsitue 0 TKaHu | PACTCHHH. Bunet «TKaHb». XapaKkTepu3oBaTh | MUPPOBOIA,
OTIUYHUTENLHEIE acTennii. Bunsl Tkangeii: | TKaHCH. OCHOBHa, 0COOEHHOCTA CTPOEHHUS W | MUKpOIpPEIapaThl
p i
NPU3HAKH KUBBIX | OCHOBHAsi, MOKpoBHas, | 1OKPOBHAL, ¢yHKIMM TKaHel pacTeHHuil.
OpraHU3MOB TIPOBOIAIIIAS, IIpOBOAAIIAA, VcranasiuBaTh
MEeXaHHYECKas. Mexanueckas. [Ipu- B3aMMOCBSI3b CTPOEHHUS

IIpuyunel noss-
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JICHUS TKaHEH.
O0001menue u
CHCTEMaTu3aluMs 3HAHUN
0 MarepuajgaMm TeMBbI
«Hayka o pacteHHsIXx —
OOTaHHKA.

YUHBI MOSIBJICHUS
TKaHEH. Pactenue
KakK LEJIOCTHBIN
)KUBOM  OpraHusM,
COCTOSIINN nu3

KJIETOK U TKaHEH.

byHKIMI TKaHEH.

OOBSCHSTD 3HAYCHUE
TKaHEH B KU3HH PACTCHUSI.
0O060011aTh u

CHUCTEMATU3UPOBATH 3HAHUS
0 TEME, JeJlaTh BBLIBOJBI.
OTBeyaTh Ha HUTOTOBBIE
BOIIPOCHI TEMBI, BBITIOJIHATh
3aaHUs

2. Opransbl pacTeHui (8 u)
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CGMS[, €Tro0 CTPOCHHUC U
3HAa4YCHUC

Cems Kak opra”
Pa3MHOXKEHUsI PACTEHUM.
3HaueHHe  CeMsH B
npupoje U JKU3HHU
4esi0BeKa
Jlabopamopnas paboma
Ne ]

«CTpoeHne ceMeHu
daconm»

CrpoeHue ceMeHU:
KOXKypa, 3apOblIIl,
SHJIOCTIEPM,

cemsanonu. CtpoeHue
3apoJiblIlIa PACTEHHUS.
JIByIOJIBHBIE U
OJIHO/I0JIbHBIE
pacTeHus.
IIpopacTanue cemsH.
IIpopocTok,
0COOEHHOCTH €ro
CTPOEHHUS..

OOBACHATH POJb CEMSH B
HIPUPOJE.
XapakTepu3oBaTh (QYHKIIHH
yacTeil ceMeHU. ONUChIBaTh

CTpPOCHHUE 3apobliiia
pacTeHus.

YcraHaBaIuBaTh  CXOJCTBO
MPOPOCTKA C 3apOJIBIIIEM
CEMCHU. OnuceBaTh
craguu IIpopacTaHus
CEMSH. BriaBaare

OTJIMYUTCIIBHBIC TIPHU3HAKU

CEMSH  JBYAOJBHBIX W
OIHOJOJIBHBIX ~ PacTCHUM.
Hcnons3oBarts
UH(POPMAaLIMOHHbIE

pecypehl sl TTOATOTOBKH
COOOLIEHHUS O POJIM CEMSIH B
KU3HH YeJIOBEKa.
[IpoBonuTh HaOIIONEHUS,
(ukcupoBarb 170.¢
pe3yIabTaTHI BO BpEMS

Pa6ora «Ctpoenue
cemeHu (acomm»
[udposas
naboparopusi 10
9KOJIOTUH (IaTYUK
OCBEIICHHOCTH,
BIQKHOCTH U
TEMIEPATYPBhI).
DNEeKTPOHHBIE
TaOIHIIBI u
TUTaKAaTBI.
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BBITNOJTHCHHMSI JTAOOPaTOPHOMH
pabotel. Cobmoaath
npaBmiIa paboThI

B KaOMHETE,
oOpareHust ¢
1a60paTOPHBIM
o0opynoBaHueM  YMeHHE
paborath ¢ 1abopaTOpHBIM
o0opynoBaHueM,
YBEIUYUTEIIbHBIMA
npudopamu.
VYcnoBus mpopactanus | 3HaueHUE BOJIbI u | U3yuurs POJIb XapakTepru3oBaTh poib | Pabora «YcnoBus
CeMsH BO3/yXa JUIs | 3amacHBIX BOJBI M BO3AyXa B | IPOpACTaHMs
pOpacTaHus CEeMSH. | MUTATEIbHbIX IpopacTaHuu CeMsH. | CeMsiH». 3HaueHue
3amacHble MUTATENLHBIE | BEIIECTB CEMEHH. OOBACHATH 3Ha4YeHHUC | BOABI M BO3JyXa
BElIECTBA cemeni. | TemmeparypHble 3alacHbIX  MMTATENbHBIX | VBT MPOPACTaHMS
TemmeparypHbie yCIOBHS BellecTs B npopactanuu | ceMsH. Ilndposas
YCIIOBUS popacTaHus ImpopacTaHusd CCMAH. CCM:H. Ha60paT0pH$[ 1o

CEMsIH. Pons  cBera.
Cpoxku noceBa ceMsiH

Posb cBera.

OOBSCHATH  3aBUCUMOCTH
MpopacTaHuss CEeMSH  OT
TEMIEPATYPHBIX YCIOBUH.
[Iporno3upoBath CpOKHU
MOCEeBa CEMSIH OTIENbHBIX
KyJIbTyp. YMEHHE paboTaTh
¢ JJabOpaTOPHBIM
obopynoBaHuEM,
YBEIIMYUTEITEHBIMU
prudopamMu.

9KOJIOTHM (AaTYUK
OCBEIICHHOCTH,
BIXHOCTH U
TEMIEPATYPBHI).
ONEKTPOHHBIE
TaOIUIIBL u
IUTaKaTHI.
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Kopens, ero crpoenue| Tumnbl kopHeBbIX cucteM | U3yunTh BHElIHee U Paznmuuate u onpenensats | Mukpockon

Y 3HaYEHUe pacTeHuil. CtpoeHue | BHyTpEHHEE TUIIBI KOPHEBBIX CUCTEM Ha | 1iu)pOBOH,
KOpHSI — 30HBl KOPHS: | CTPOCHHUE KOPHS PHCYHKaX, repOapHbIX MHKpOIpena-
KOHYC HapacTaHusl, BCa- SK3EMILAPAX, paTEL Diek-
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CBIBaHHS, IMPOBEICHUS,
nenenus, pocra. Poct
KODHS, TEOTPOMU3M.
Bugonsmenenus: KOpHEu.
3HaueHue KOpHEH B
npupone. JlabopaTopHas
pabora 2

«CTpoeHue KopHs
POPOCTKA»

HaTypaJIbHbIX 00BEKTax.
HaszpiBarh uyactu KOpHA.
YcranaBnuBaTh
B3aMMOCBSI3b CTPOCHUS |
GyHKIMH YacTeld KOpPHS.
OOBACHATH  OCOOCHHOCTH
pocta kopHs. [IpoBoguTh
HAOJIFOICHUS 3a
U3MEHEHUSAMU B
BEPXYILIEYHON YacTU KOPHSA
B IIEPUOJ] POCTA.
XapaxkTepus3oBaTh
3HAUCHUE BH/JIOW3-
MEHEHHBIX  KOpHEH

JUISL paCTeHUH.

IIpoBouTh
HaOIIONEHUS U
(ukcupoBaTh UX
pe3yNabTaThl BO BpEeMs

BBITIOJTHCHWSI
1a0opaTopHOii

pabotsl. Cobmoath

mpaBuiia paboThI

B KaOHHeTe,
oOpareHust ¢
1a00paTOPHBIM
o0opynoBaHuEM
YMmenue paboTaTh C

TPOHHBIE TaOJMIIBI
U TUTaKaThl.
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1a60paTOPHBIM
obopynoBaHUEM,
YBEIUYUATEIIbHBIMA
pudopamu.
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Jlucrt, ero ctpoenune u | JIucr, ero crpoeHue u N3yunth BHENIHEE U Onpenenarb yactu Jucta | MuUkpockon
3HaYEHUE 3HAuUEHUE BHYTpEHHEE Ha repOapHbIX | HU(POBOIA,
BHelHee cTpoeHue u- | CTPOCHHUE JIKCTa. 9K3EMILIApPaX, PUCYHKAX. MUKpOIIpenapaThbl.
cra. Buyrpennee crpoe- Paznuuare  mpoctele M| BHyTrpeHHee
HUE JHCTA. Tunst CJIOXKHBIC JIUCThS. CTpOCHHE
JKAJIKOBAHUSL  JIUCTHEB. XapakTepu3oBarhb JIACTA.
Ctpoenue u (GyHKIUU BHYTPECHHEC CTPOCHHE | JnekTpOHHBIC
yCThHII. 3HaYEHUE JIUCTA JIMCTA, CTO TacCTH. TaOHIIBI u
s pacTeHus: YcraHaBInBaTh TAKATEL
(DOTOCHHTE3, HCIIAPEHHE, B3aMMOCBSI3b CTPOCHUS U
razooomesn. Jlucroman, yHKrmit JUCTA.
ero polb B  KU3HH XapaxkTepus3oBaTh
pacTenusi. BUJIOU3MEHEHHUS
Bunousmenenus - JIUCTHEB PACTEHNH
CTHER YMmeHue paboTats ¢

1a00paTOpHBIM
o0opyI0oBaHUEM,
YBEIUYUATEIbHBIMA
prudopamMu.
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Crebenb, ero crpoenue | Credenb, ero crpoenue u | U3yunts  BHeUIHEe

1 3HAYCHUE 3HayeHue CTpOCHHEC CcTeOJId.
Jlabopamopnas paboma ITBHHH crebuieii.
Me 4 «Buemmee crpoenue | Y IPCHHEC
CTpPOEHHUE
KOpHEBHIIA, xny6ns, | <P
crelIs.
JTYKOBUIIBI»
OyHKIUU
crels.
Bunousmenenus
cTe0s y HaI3EMHBIX
" IMOA3EMHBIX
11o0eros.

OnwuceIBaTh BHEIIIHEE
CTpOCHHE cTebms,
NIPUBOJIUTH IPUMEPHI
Pa3IUYHBIX THIIOB CTEOJICH.
HaseiBaTh BHYTPEHHUE

yacTu cTediisd pacTeHUu U
ux ¢ynkuuu. OnpenensTb
BUIOM3MEHEHUS
HA/36MHBIX M TOA3EMHBIX
no0eroB Ha  pHUCYHKax,
dhoTorpadusx,
HATypaJIbHBIX O0BEKTAX.
N3yyatb u®  onuchiBaTh
CTPOEHUE MOA3EMHBIX
100eroB, 0TMEYaTh UX
paznuyus.

DUKCUPOBATH PE3YNILTATHI

Muxkpockon
udpoBoi,

MUKpOIIpEnapaThbl.

«Crebenb
OJIHO-
JIOTBHBIX
JIBYTOJIbHBIX
pacTeHuin»
DNEeKTPOHHBIE
TaOJIHUIIBI
IIJ1AKaThI.

n

uccienosanuii. CoOr0aaTh

npaBuia paboThI B
KaOuHeTe, oOpalieHus c
1a00paTOPHBIM
o0opynoBaHueM

3. OcHOBHBIE TPOIIECCHI )KU3HEACITETLHOCTU pacTeHuH (6 1)
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MunepanbHOe nuTaHue, MUHEpaNbHOE NUTAaHUE | Y CTAHABIMBATh OOBscHATH ponb KOpHEBBIX | [{udposas o
pacTeHuii u pacTEHUN U 3HAYEHUE B3aHMMOCBA3b BOJIOCKOB B MEXaHM3MeE | JJabopaTtopus
3HAYEHUE BOJBI BOJ(bI IIOYBEHHOT' O [IOYBCHHOI'O ITUTaHUA. 9KOJIOTHH (JaTd ~
Bona kak HEoOXOAMMOE | MUTAHUS PACTCHUHN U OO00CHOBBIBATH pOJIb | BIAXKHOCTH, OC
YCIOBHE MHHEPAILHOTO | yClIoBHi MOYBEHHOTO TUTaHHUA B | HIEHHOCTH)
(MTOYBEHHOTO)TUTAHUS. BHEIIHeH KU3HU PACTEHUM.
W3Bnedyenue pacreHneM CpesbL. CpaBHuBaTh U pa3ivyaTh
13 IIOYBBI PACTBOPEHHBIX COCTaB u 3HA4YCHHE
B BOJE MHHEPAIbHBIX OpPraHUYECKHUX u
COJICH. OyHKUUA MHUHEpAJIBHBIX  yI00peHUi
KOPHEBBIX BOJIOCKOB. JUIS pacTeHui.
Ilepememienue BoAbl U Hcnons3oBars
MUHEPAIBHBIX BEILECTB UH(POPMALIMOHHBIE
II0 PacTCHMIO. 3HAYECHHE pecypebl Uil IOArOTOBKH
MUHEPAIBHOTO IIPE3EHTAlUA IPOEKTa O
(MTOYBEHHOI0) MUTAHMUS. pUCTIOCOOTEHHOCTH K
Tunbsl ynobpenuit m ux BOJEC PACTEHMM pa3HBIX
pOJIb B )KM3HHU PaCTCHHUS. JKOJIOTUYECKUX IPYIIT
OKOJIOTUYECKHE TPYIIIbI
pacteHui o
OTHOILIEHHUIO K BOJIE
Bosnymnoe nuranue, BosaymHoe nuTaHue | XapaKTepU30BaTh IIpuBoauTh npumepsl | LHudpposas
pacTeHun — pacTeHui — | ycioBus, OpraHu3MoOB — | maboparopus
dhoTocuHTE3 (porocunTe3 YCnoBHS | He0OXOMUMBIE aBTOTPO(OB u 10 PKOJIOTHH
o0pa3oBaHUs TUTS reTepoTpodoB, HAXOAUTH | (AATUMK
OPraHMYECKUX BEWIECTB | Bo3IyIIHOTO pa3nu4ys B UX MUTAHUU. YIJIEKUCIIOTO Ta3a !
MATAaHNS PACTEHUN. KHCI0po/ia)
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B pacTeHuu. 3enéHble

OOBACHATD  POJTB

OO0O0CHOBEIBATH

0OMEH BEIIECTB KaK
Ba)KHBIN
MIPU3HAK

KHU3HHU

pacTeHus — aBTOTPOPHI. | 3eJEHBIX JTUCTHEB B KOCMHYECKYIO poJIb
['erepoTpodsr Kak | ¢poTocuHTE3E. 3€JIEHBIX PACTCHUM.
MOTPEOUTENTM  TOTOBBIX Hcnons3oBars
OPraHUYECKHUX BEIIECTB. HH(OPMALHOHHBIC
3naueHue GOTOCHUHTE3A B pecypeel JUIA  HOATOTOBKH
cooOuieHus 0 pomu
pupoje .
dboTocuHTE3a Ha  HaIIeH
1aHere BeInoHATh
HAOJII0/ICHUS U U3MEPEHUS
Hbixanne u o6meH | [Ipixanme u  oOMeH | XapakTepus3oBaTh Bocniuranne  Gepexxnoro | [{udposas
BELIECTB Y pPaCTEHUI BEIICCTB y pACTeHHH | CYLIHOCTh Ipouecca OTHOILIEHUS K  CBOeMy | JabopaTopus IO
Ponp gpIxanust B >Ku3HU | AbIXaHUA y 300pPOBBIO, IIPpUBUTHEC 3KOJIOFI/II/I(ZIaT‘-II/IK
pacTeHuN. pacTeHUH. MHTEpeca K  HU3YYEHUIO | YIIIEKHUCIIOrO ra3a u
CpaBHUTENIbHAS YcranapnuBaTh peaMeTa. BrlimonsaTh | KHCIOpOIa)
XapaKTEPUCTHKA B3aUMOCBA3b OTIBIT, HaOII0AaTh
IpoIEeccoB  apixaHusi u | TPOUCCCOB JAbIXaHUs pe3ynbTaThl M JIeNaTh
dotocunTeza.  O6men | 1 (porocuntesa, BHIBOJBI 110 PE3ylbTaTaM
BellecTB B oprammme | NPOBOMMTE - HX HCCIe0BaHUS
N CpaBHEHHUE.
KaK BaKHEHIIHI TPU3HAK
Onpenenarb NOHATHE
JKU3HMU. B3anmocss3b
«0OMeH
MPOLIECCOB JbIXaHUA U
BEILIECTBY.
dbotocuHTE3a
XapakTepu3oBaTh

4. MHorooOpasue u pa3BuTHe pactutesbHoro mupa (10 u)
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Bonopocnn, ux| Ob0mas xapakrepuctuka. | MI3yuuTh cTpoeHue u Beigenate u  onuceiBath | MUKpoOcKoOn
MHOI‘OOGpaBI/IeB CTpOCHI/Ie, Pa3MHOKCHHC pa3sMHOKEHHUE CYIICCTBCHHBIC IMPU3HAKH ]_114(1)1)013017[’
Ipupoze BOZIOPOCIICH. BOJIOpOCIICH BOJIOPOCIICH. MHUKpOIpenaparsl.
PasHoobOpasue BOJIO- XapakTepu3oBaTh IMABHEIE | (OnHOKIETOUHAS
pOCIIEH. Otpenst: YepThl, JIeXKAIIME B OCHOBE| BOJOPOCIb —
3enéHnsle, Kpacusle, CHUCTEMAaTUKH BOJOPOCIEH. | XJIaMUIOMOHA/A)
bypsie BOZIOPOCIIH. Pacno3naBate  BOnOpoOCIH
3HaueHHe BOAOpOCIEH B Ha pUCYHKax, TepOapHBIX
IPUPOJIE. matepuanax. CpaBHMBATh
Hcnonb3zoBanue BOJIOPOCIIM C Ha3eMHBIMU

BO,I[OpOCJ'IGﬁ YCJIIOBCKOM

pacTeHUSIMH H HaXOIHTh
o01I1e MpU3HaKH.

OOBsACHATD MIPOLIECCHI
pa3sMHOKEHUS y
OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX
BoJiopociiel. crnonb30BaTh
nH(}OpMalMOHHbIE

pecypchl ISl TOATOTOBKH
COOOIICHUS O 3HAYCHUH
BOZIOPOCIIEH B MpUPOJE U
JKU3HH YeIOBEKa
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Otnen MoxoBUIHBIE.
O6mas
XapaKTEPUCTHKA
3HAUYEeHUE

MoxoBuaHEIC,

XapakTepHbIE YepThI
CTPOEHHUS. Knaccer:
ITeu€HouHnKN Hu

JIucrocrebenbpHble, HX
OTIIUYHUTEIbHBIC YEPTHI.
Pasmuoxkenue (6ecronoe
U TI0JIOBOE) U pa3BUTHE
MOXOBHUIHBIX. Mo-
XOBH/IHbIE KaK CIIOPOBBIE
pacTeHus. 3HaueHue
MXOB B [IPUPOJIE U
JKU3HU YeTIOBEeKa
JlaGopaTopHas paborta 6

W3yunuts crpoenue u
pPa3MHOXKEHHE MXOB

CpaBHuBaTh
MpecTaBUTENCH
Pa3IMYHBIX TPYIIT
pacTeHui oTAeNna, 1eaaTh
BbIBO/IBI. Ha3bIBaTh
CYILLIECTBEHHbIE
MPU3HAKU MXOB.
Pacno3naBatp
IIPEICTaBUTENICH
MOXOBHJIHBIX Ha PUCYHKaX,
repOapHbIX  MaTepuaax,
SKUBBIX 00BbEKTaxX.
Breiaenars npusHaku
NPUHALJICKHOCTH

Muxkpockon
pPOBOH,

MUKpOIIpenaparsl.

(Charaym
KJICTOYHOE
CTPOCHHE)
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«3yueHue  BHEIIHETO
CTPOCHHUSI MOXOBHUIHBIX
pacTeHui»

MOXOBUIHBIX K BBICHIUM
CTIIOPOBBIM PACTCHUSM.
XapakTepu30BaTh MPOLIECCHI
Pa3MHOXKEHUS U Pa3BUTHS
MOXOBUHBIX, UX
0COOCHHOCTH.
YcraHaBnuBaTh
B3aMMOCBS3b CTPOCHHUS
MXOB U UX BO3JICHCTBUS HA
cpeny OOUTaHUS.
CpaBHHMBaTh BHEIIHEE
CTpOCHHE 3en€HOro
Mxa (KyKyIIKHHa
JTpHA) W Oermoro Mxa
(carnyma), oTMeyaTh ux
CXOJICTBO W pa3JIUusl.
PukcupoBarhb
pe3yJIbTaThl HCCIIETOBAHUMN.
Cobnronath paBHiIa
paboTel B KaOuHeTe,
oOpartieHust ¢
1a00paTOPHBIM
obopynoBaHuEM
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Otnen
I'omocemeHHEIE.
O6mas
XapaKTEPUCTHKA
3HAYEHUE

u

OO0mas xapakTepuCTHKa

rOJIOCEMEHHBIX.
Paccenenue

T'OJIOCEMCHHBIX 1o
MOBEPXHOCTHU 3emiu.
OO6pa3oBaHue CeMsH Kak
CBUJECTENBCTBO  OoJjee
BBICOKOT'O YPOBHA

Pa3sBUTHA TOJIOCEMCHHBIX
10 CPAaBHCHHUIO CO

criopoBbsIMU. OCOOEHHO-

N3yuuts 0011yIO
XapaKTePUCTUKY
roJ0CEMEHHBIX
pacTeHuit

BeisBisiTE  00mIME YEepTHI

CTpOCHHSI W  pa3BUTHUA
CEMEHHBIX pacTeHUH.
OcBauBath pUEMBI
paboThel C ompenenuTeneM
pacTeHui. CpaBHuBaTh
CTpOEHHE CIIOPHI U CEMEHH.
XapaxkTepus3oBaTh

MPOLIECCH Pa3MHOXKECHHS U
Pa3BUTHS TOJIOCEMEHHBIX.

Pabota
OapHBIM
puaiom

C
re
p- Mare-

CTHU CTPOECHUS U PA3BUTHUSA
MIpEeACTaBUTENIEH Kilacca
XBOMHBIE.
I'osocemenHblie Ha
teppuropun Poccun. Ux
3HaYeHHUE B IIPUPOJAEC U
JKA3HU YeJI0BEKa

[Iporno3upoBars
IIOCJICICTBHS Hepa-
IMOHALHOH JeITeIbHOCTH
YyelloBeKa  JJId  JKH3HU
roJIOCEMEHHBIX.
Hcnonp3oBarh
uH(GOpPMaIMOHHBIE
pecypehbl ISl OATOTOBKH
NPE3EeHTAllUd TPOEKTa O
3HAQYECHUH XBOMHBIX JIECOB

Poccun
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CemelicTBa

kiacca | O6uiast xapakrepuctuka. | M3yuutsb o011y Boinenste ocHoBHbI¢| PaboTa c
JBynonbHbIE CewmeiicTBa: Po30- | XapakTepuCTUKY IPpU3HAaKH KJlacCa OapHBIM re
L(BETHBIE, CEMEHCTB KJ1acca JBynonpubie. ONKUCHIBaTh | pUATIOM p- mare-
MOTBLIBKOBBIE, JBy0JIbHBIE. OTJIMYUTEIbHBIC IPU3HAKU
Kpecrongernsie, ceMeucTB KJIacca.
[TacnéHoBble, Pacno3unaBarn
CII05KHOIIBETHBIE. MpeJCTaBUTENEH CEeMENCTB
OTau4uTeNnbHbIC Ha PHCYHKax, repOapHbIX
MPU3HAKU CEMENCTB. MaTepHuanax, HaTypajlbHbIX
3HaueHHEe B MpPUPOJE U 00BeKTax. [IpumeHnsThH
JKU3HH YETIOBEKA. PUEMBI paboThI c
CebpCKOX03CTBEHHBIE OIpeeIUTEIIEM paCTeHHﬁ.
KyJIbTYpBI Hcnonb3oBars
uH(GOpPMaIMOHHBIE
pecypehl il TIOJITOTOBKHU
MPE3CHTAIMN TIPOCKTa O
ponaM  pacTeHuM  Kjacca
JIBynonbHBIE B MPUPOJIE U
YKU3HH YeTIOBEKa
CewmeiicTBa knacca | O6mas xapakrepucTtuka. | M3yuuTs o0y xa- Boiaenste npusHaku | Pabora ¢ rep-
OnHOMOTBHEIE CewmeiicTBa: Jluneinble, | paKTEPUCTHKY kiacca OTHOAOTBHEIE. OapHBIM Mmare-
JIykoBsle, 3iaku. | CEMEUCTB Kilacca Onpenensrs OpU3HAKH| pUaATIOM
OTanauTenbHBIC OnHOIOIBHEIE. JICJICHHUS KJIACCOB
MpPU3HAKU. 3HAYEHUE B JBynonbHBIE u
pUpPOJIE, KUZHU OnHOMOMBHBIE Ha
YEJI0BEKA. CEMEICTBA.
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TemaTnueckoe NJIAaHMPOBaHMeE MaTepuaJia B 7 Kiacce

«BbNOJIOT'USA. PABHOOBPA3SUE OPI'TAHU3MOB: ) KUBOTHBIE»
Yacts 1. O6mmue cBeieHusI 0 MUPE )KUBOTHBIX

Yacte 2. CtpoeHue Tenna )KMBOTHBIX

Yacts 3. [loguapcrBo [Ipocreitmue, nim OaHokierounbie YacTh

4 TToguapcTBO MHOTOKJIETOYHBIE

Yacte 5 Tuns! [Inockue uepsu, Kpyriasie uepsu, Konpuarsie yepBu

Yacts 6 Tun Mosttocku

Yacte 7. Tun Ynenucronorue

Yacts 8. Tun Xopaosele. becuepennbie. Hagknace Po1ob

Yacts 9. Kitacc 3emHOBO1HBIE, MM AMbUOUN

Yacte 10. Knacc [Ipecmbikaromuecs, nnu Pentunuu
Yacte 11. Knacc Iltumsr Yacte 12. Knacc
Mnekonuraromue, uiu 3Bepu

Yacts 13. PazBuTHe )XMBOTHOTO MHpa Ha 3emIie.
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Ne Tema Coneprxanue eneBas yctanoBka | Kon-Bo | OcHOBHbIE BUbI | Mcrionb30BaHue
ypoka 4acoB JEATENLHOCTH 00yYaroIUXCs | 060py0BaHHE
Ha YPOKe/BHEYPOUHOM
3aHATUU
2. CtpoeHue Tena KUBOTHBIX (2 1)
Knerka Knerka BoisButh cxoncteo u | 1 CpaBHHMBaATh KJIETKH Muxkpockor
Hayka IIUTOJIOTHS. | PA3JININC B JKUBOTHBIX U PACTECHUM. M ppoBOH,
Crpoenne X1BOTHOH CTpOCHHH }KHBE)THOﬁ HasbiBats KJIeTOuHble | MUKPOIPETIapaThL.
KIETKH:  pasMepsl  u | M PACTHTCILHON CTPYKTYpPBbI YKUBOTHOHN
bopmpl, KJIETOYHbIE | KICTOK KIIETKIL.
CTPYKTYPBI, HMX pOJIb B JlemaTte BBIBOABI O MPUYMHAX
KU3ZHEACITENIbHOCTH paziauuus u CXOZCTBa
kietku. CxoactBo u J)KUBOTHOM M PACTUTEIBLHOMN
paznuuus CTPOEHUS KJIETOK. YcraHnaBiuBaTh
JKUBOTHOIL " B3aUMOCBSI3b CTpOEHUS

paCTHTeHBHOﬁ KJICTOK

KMBOTHOM KJIETKU C THIIOM
IIUTaHUusA

YMmenue paboraTh c
1a00pPaTOPHBIM
o0opynoBaHueEM,
YBEITHYUTEITbHBIMU

prudopamu.
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Tkanu, opranbl ¥ Tkanw, OpraHbl u | U3yuuts TKaHHU: HaspiBatb THIIBI TKaHer | Mukpockon
CUCTEMBI OPTaHOB CUCTEMBI OpraHoB TKaHM: | SIHUTEIHANIBHEIE, JKUBOTHBIX. Y CTaHaBIUBATh | U(POBOIA,
OIIUTCIUAIIBHBIC, COCIMHUTEIIbHEBIE, B3aMMOCBA3b CTPOCHUA TKaHEeH MUKPOIIpEnapaThl
COCMHUTEIIbHBIC, MBIIIICYHBbIE, c ux GYHKIHASIMH.
MBIIICYHBIC, HEPBHBIC, HX | HepBHbIC, X Xapaktepus3oBaTb OpraHbl U
XapaKTepHbIC NPHU3HAKU. | xapakTepHbIE CUCTEMBl OpPIaHOB XUBOTHBIX.
Opranbl HM  CUCTEMBI IPH3HAKH. [TpuBoauTH IIPpUMCEPBI
OpraHoB, OCOOEHHOCTH B3aMMOCBSI3H CUCTEM OPTraHOB B
CTpocHUS B PYHKIUH. OpraHusMe. BrickasbiBaTh
Tunel CHAMMETPUU IPCAIOI0XKCHHUA 0
KUBOTHOTO, MX CBSI3b C IIOCIICICTBHAX HapylmeHNA
06pa3OM KU3HN. B3aUMOCBSI3M ~ OPraHoB |
CUCTEM OpraHoB TUISt
OpraHusma.
OnuceiBath B3aUMOCBSI3b
o0pasza KU3HH >KUBOTHOTO H
TUTIa CAMMETPHUH TeJa.
Obmas Cpena oburanus, Jatb o011yro BoisBaaTs "epHble | Mukpockor
XapaKTECpUCTHUKA BHEIIIHEE CTPOCHUE. XapaKTCPUCTUKY NMpU3HAKHU apcTBa unQpoBoii,
IoAnapcTsa Crpoenue u [Ipocreitmmm, HAa [Ipocreiimme, Oprumna | MEKpOIIperiapaThbl
Ipocreiimue. Tun KU3HENIEATENBHOCTD| ipumMepe Tua Win u | (ame0a)
CapkooBbIe A | capKOJOBBIX Ha IIPUMEPE CapKOI0KTyTH- HOKJIETOYHEIE,
KTYTHKOHOCHBI. aMEOBI-IIPOTESL. KOBBIE CapkofioBbie
Knace Pasnoo6pasue cap- KTy THKOHOCLBL. Kiacca
CapxonoBbie KOJIOBBIX PacnoznaBatp } a(I)Hﬂi(.
npeacTaBuTeNeH HKLIUH
CapkonoBble
MHKpOITIpenaparax,
PUCYHKaX, ¢dotorp
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VYcranaBauBaTh B3aUM
CTPOCHUA U

OpraHm3Ma  Ha
npumepe amEObI-
poTes.
O060CHOBBIBATH poib
IPOCTEHIINX B 9KOCHCTEMAX
YMmeHune paboTtath C
1a00paTOPHBIM
o0opyoBaHuEM,
YBEJIMYUTEIbHBIMU
npubopamu.
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Tun CapkonoBeie u| Cpena oburtanms, | Ha npuMepe XapakTeprus3oBaTh cpeny | Mukpockor
KryTukoHocupsl. Kitace | crpoenne U | 3BIJICHBI o0MTaHUsl  KTYTHKOHOCLEB. | IU(PPOBOIA,
KryTukoHOCIBI IepeaBUKCHUE Ha 3€JICHOM YCTaHaBIMBaTh B3aUMOCBSA3b MHKpOIIpEIaparhl.
npumMepe SBIJICHBI | MOKA3aTh XapakTepa nuTanusAd 1 | (3BrjeHa 3eyeHas)
3eJIEHOM. XapaxTtep | B3aMMOCBSI3b YCJIOBUH CPEIbIL.
TUTaHus, ero | cTpoeHus u OO0OOCHOBEIBATH  BBIBOL O
3aBUCUMOCTB OT YCJIOBHH | XapaKTepa MUTAHUS IIPOMEKYTOTHOM IOJIOKCHUH
Cpeibl. JIpIxaHue, | OT YCIOBHA OBIJICHBI 3CJICHON.
BBLICIICHIE u | oxpyxaroeii [IpuBoauTh JOKa3aTeNIbCTBA
PA3MHOMKEHHE. CpeibL. 0oJiee CIIOXKHON OpraHU3aluu
KOJIOHMAJIbHBIX dbopm
CoueraHue NTpPU3HAKOB
JKTYTUKOBBIX.  PackpbiBaTh
KUBOTHOI'O U PacTEHHUs Y
S POJIb )KT'YTUKOHOCILIEB B
IBIJICHBI 3€JIEHON.
JKOCUCTEMAX
Paznoobpasue
KT'YTUKOHOCLIEB
Tun Undy3zopun Cpena oOuTaHus, | YCTaHOBUTh BoIBIIATS XapakTepHsle | MUKpockon
CTpOCHHE U | XapaKTepHbIe npu3Haku thna Muadysopun. | uudposoii,
nepeBUKEHNE Ha | IpU3HAKU THTIA [IpuBoauTe  TpUMEpPHl U | MUKpONpENaparsl.
npuMepe HHQY30puu-Ty- | Mudysopuu u XapaKkTepU30BaTh yepThl | (MHDY30pUs)
¢enpku. CBA3b yCI0XKHE- | MOKa3aTh YEePTHI YCJIOXHCHHA ~ OpTraHM3aluu
HUS CTPOCHUS HUH(DY30pHI | YCITOKHEHHS B MHQY30pUH 110 CPABHEHHIO C
C KJIETOYHOM CapPKOXTYTUKOHOCHAMH.
IpoLEeccaMu UX | CTPOCHHHU. HaGmronate nmpocteimmx nox
KU3HEJEATEIBHOCTH. MHUKPOCKOIIOM.
Paznoobpasue
UHY30pUH.
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JIaGoparopHas

PuKCUpPOBaTH PE3yJIbTAThI

pabora Ne 1 HAOIIOACHUN.
«CtpoeHue u O6oOmare  ux, JAenartb
IepeIBUKEHUE BBIBOJIBI. Cobmo1aTh
UHPY30pUU-TY- PETBKI» IpaBWwja  IIOBEJIEHUS B
kaOuHeTe, oOpamieHus C
1a00pPaTOPHBIM
00opyIoBaHuEM
4. TlonuapcTBo MHOTOKIIETOUHBIE (2 )
Tun Oomast | OOmue uepTol CTpoeHus. | M3yunth cTpoeHHe U OnwuceiBaTh OCHOBHBIE | MHKPOCKOII
XapakTepUuCTHKa I'mapa — OIWHOYHBIN | KHU3HEACSITEILHOCTD IPU3HAKH 110AIapCTBa udpoBoi,
MHOT'OKJIETOYHBIX noyun. Cpesia OOUTaHMs, | KUIIEYHONIONOCTHBIX Ha MHorokieTo4HsIe. MHUKpOIpenaparsl.
SKHBOTHEIX. Tun | BHCLIHEE M BHYTPEHHES | ppmepe TP, HaseiBaTe mpepcraBuTenei (BHyTpeHHee
Kumeunononoctupie. | CTPOCHHE. OCOOCHHOCTH | prienuty,  OCHOBHBIE THITa  KAMICYHOTONOCTHBIX. | crhoenue ruapsl)
Crpoene y1 | FKUBHENEATENBHOCTH, 4epThi YCIOKHEHHS Beiensate  o0mue  49epThl
KU3HEICATENEHOCTD YPOBEHb OPraHHSAUAN B | 5oy iy o ctpoeHusi. OOBIACHATH Ha
CpaBHteI/II/I C CPABHEHHIO c pUMepe HATMIHE JTy9eBOH
MPOCTEHTITMMHA TPOCTEHIITHMIL CUMMETPUHU Y

KHMILIEYHOIIOJIOCTHBIX.
XapakTepHu30BaTh MPHU3HAKH

Oonee CIIOKHOM
OpraHu3alii B CPAaBHEHHUH C
MPOCTEUILINMHU

5. Tunst [Tnockue yepsu, Kpyrnsie uepsu, Konpuarsie uepsu (5 4)
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Jlabopamopnas paboma
No2
«BHemHee  cTpoeHue
JIOXKIEBOT'O YEpBs, €T0
nepeaABHKEHHE,
pa3apakuMOCTb.
Jlabopamopnas paboma
MNe3

(no ycmompenuto yuu-
meis)

«BHyTpeHHee cTpoeHue
JIOXKJIEBOTO YEPBSI».

KPYIJIBIMU YEPBSIMHU.

®opmynupoBaTh BBIBOJI 00
YPOBHE CTPOCHHS OpPIraHOB
YyBCTB

Tun Konbuatsie ue- Mecra oburanus,| U3yunts HaspiBath  4epthl  Oosee | Lludpopoii
pBu.  OOmas CTpOEHHE 1| 0COOEHHOCTH BBICOKOM OpraHu3aly | MUKPOCKOIL,
XapaKTEepPUCTHKA. KU3ZHEIESTEIb- YCIIOKHEHUS B KOJbYAaTBIX  YepBed Mo | J1abopaTopHOE
Kiacc MHoromwe- | gocts cHUCTeM | CTPOEHHUHU  KOJbYaThIX CPaBHEHMIO C KpYIJIBIMH. | 000pY/IOBaHHE.
TUHKOBBIC YEPBU BHYTPEHHHX  OpraHoB. | uepBel Kak Ooiee PacriosnaBarsb ODJEKTPOHHBIC

YpOBHM  OpraHM3alliH | BRICOKOOPTAHU30BAHHOM Mpe/ICTaBUTeNe Kilacca Ha | TaOJIUIIBI

OpPraHoOB YyBCTB IPYIIIIBI [0 CPABHEHHIO C pucyHKaX,  (oTorpadusix.

CBOOOJHOKHUBYIIHX XapakTepru3oBaTh YepThI

KOIbYATBIX YEPBEH U YCIIO)KHEHHS CTPOCHUS

MapasuTHIECKUX

KPYTJIBIX

yepBei TJIOCKUMHU u CHUCTEM BHYTPEHHUX OPTraHOB.

6. Tun Mommtocku (4 4)
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Knacc JIBycTBOpUaThie
MOJLITIOCKH

Cpena oOuTaHus,
BHEIIHEE CTPOEHUE Ha
npumepe 0e33y0KH.
Crpoenue u GyHKIUU
CUCTEM BHYTPEHHUX
opraoB. OcobGeHHOCTH
pPa3MHOKEHUs u
pa3BUTHSL. Pons B

NPUPOJIC U 3HAUCHHE IS
YeJI0BeKa.
Jlabopamopnas paboma
4

«BHemHee CTpOCHHE
PaKOBUH TIPECHOBOJIHBIX
¥ MOPCKHX MOJITIOCKOBY

N3yuuth
0COOEHHOCTH
CTpOCHHS KJj1acca
JBycTBOpUaTHIE
MOJLITIOCKH

Paznuuate u  omnpenenars
JIBYCTBOPYATHIX MOJIJIIOCKOB
Ha pHUCYHKaX, Qororpadusx,
HaTypaJIbHbIX 00BEKTAX.
OOBACHATD B3aHMOCBS3b
obpa3za KU3HU u
0ocoOeHHOCTEN CTPOCHHUS
JIBYCTBOPYATHIX MOJLUTIOCKOB.
XapakTeprus3oBaTh YEPTHI
MPUCTIOCOOJICHHOCTH
MOJIJTIOCKOB K cpene
obutanus. DopMyIMpPOBATH
BBIBOJI O POJIU JIBY-
CTBOpYAThIX MOJUIIOCKOB B
BOJHBIX  JKOCUCTEMAax, B
KU3HU YEJIOBEKa.
VYcraHaBIMBaTh CXOJCTBO U
pasnyMs B CTPOCHUHU

[Hudposoit
MUKPOCKOIL,
nabopaTopHoOe
obopyoBaHue.
Biaxxubie
npernaparsl,
KOJUIEKIIUU
pPaKoOBUH
MOJLUTIOCKOB.
DNEeKTPOHHBIE
TaOJIUIIBI

pPaKoBHH MOJUTIOCKOB.
CoOuroath mpaBuiia paboThI
B KaOuHeTe, oOpalieHus c
1a00paTOPHBIM
obopynoBaHueM

7. Tunt Ynenucronorue (7 4)
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HaCCKOMBIX C ITOJIHBIM H
HCIIOJIHBIM ITPEBPAIICHUEM

Knacc Hacekombie OO0mas xapakTepHUCTHKA, | BBIIBUTH OCHOB .BBIsABIISITE xapakTepHsie | ['epbapHbIii
0COOCHHOCTH BHEUIHETO | XapaKTEePHbIE MIPU3HAKU HACEKOMBIX, | MaTepHal —
crpoenus. PazHooOpaszue IIpU3HaKHA OIIMCHIBATH ux IIpA | cTpoeHue Ha-
POTOBBIX OPraHoOB. | gaceKOMBIX BBIIIOJIHEHUH  JJAOOPATOPHOH | cexomoro
Crpoenne u  (yHKIUH paboThL. YcraHnaBnuBaTh
CHCTCM BHYTPCHHUX B3aUMOCBSI3b  BHYTPEHHETO
oprasoB. PazMHOXeHHE. CTPOGHHS W TPOIECCOB
JlaboparopHast JKU3HEIEATEIIBHOCTH

pabora Ne5 HACEKOMBIX. Hab6mronars,
«BHemnee crpoeHue ($ukcupoBaTthb pe3yJIbTaThl
HaCEKOMOTI0» HaOII0ICHUH, nenathb
BBIBOJIBI. Cobmo1aTh
npaBuia paboTel B KaOMHETE,
oOpaiteHus: ¢ 1adOpaTopHBIM

00opyioBaHuEM

Tunel pa3zBuTus Passutue c¢ HenonHbM | M3yuuts THIIBI XapakTepu3oBaTb  THIIBI I'epOapHblii

HACEKOMBIX IIpeBpalieHUeM. ['pyIIbl | pa3BUTHS HACEKOMBIX Pa3BHUTHS HACEKOMBIX. MaTepuan — THIIbI
HaceKkoMbIX. Pa3Butue c OGBSCHATh  IIPHHIIHIIBL pa3BUTHA
MOJIHBIM TIpEBpalllEHUuEM. KITacCH(pUKAIINN HACEKOMBIK. | HACCKOMBIX
I'pymmer HaCCKOMBIX. YcranaBauBaTh
Pomp  kaxon  cragun CHCTEMATHYECKYIO
Pa3sBUTHUA HACCKOMBIX NPHUHAJICKHOCTD

HACEKOMBIX. BrisBisaTh
paznnuus B pa3BUTUN

8. Tun Xopnossie. becuepennsie. Hankiacc PriObI (6 1)

49



Hanxmnacc PriObI.

O61as
XapaKTePUCTHKA,
BHEIIIHEE
CTPOCHHE

OCOOEeHHOCTH BHEIIHEro
CTPOCHUSI, CBSI3aHHBIE C
odutaHueM B  BOJE.
Crpoenne u ¢yHKIMH
KoHe4yHocTel.  Opranbl
OOKOBOM JIMHUM, OPIraHbI
cllyXa, paBHOBECHSI.

Jlaboparopuas ~ pabora
AI'B 6

«BHemHee cTpoeHuE U
0COOEHHOCTH

NePEABIKEHHS PHIOBI»

N3yuuth
0COOEHHOCTH
BHEIIIHETO CTPOCHHS,
CBsI3aHHbBIE c

oOuTaHueM B BOJIE.

XapakTeprus3oBaTh
0COOEHHOCTH BHEIITHETO
CTpOCHHUsI pbI0 B CBS3H CO
cpenoit oouranus. OcBauBaTh
IIPUEMBI paboThI c
OTIpeIeNIUTENIEM KUBOTHBIX.
BrIsBISATE
IPUCTIOCOOJIEHHOCTH
BHYTPEHHETO CTPOEHUS PBIO K
00UTaHUIO B BOJIE.
HaGnromate u  ommchiBaTh
BHEIIIHEE CTpOCHHE "
OCOOEHHOCTH T€PEIBUKEHUS
peI0 B XO/A€ BBINOJHCHUS

4epThl

nabopaTopHOH paboTHhL.
CobmoaTh npaBuiia
MMOoBEeJEeHUsT B  KaOWHETe,

oOparmeHus ¢ 1a00paTOPHBIM
o0opyaoBaHueM

Bnaxurie
npenaparsl
«PpIOBI»
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Buytpennee crpoenue
pBIO

OHOpHO'I[BI/Il"aTCJ'IBHaH

CHUCTEMA. Ckener
HEMapHbIX ©  TapHBIX
IJIABHUKOB. Ckener

rOJIOBbI, CKeJET >alp.
OcoOeHHOCTH  CTPOEHMS
u  QyHKIHH  cucTeM
BHYTPEHHUX  OpIaHOB.
Ueptel 060si€e BBICOKOIO
YPOBHS OpraHu3aIIH
pBIO MO CpaBHEHHIO C
JAHIIETHUKOM.

Jlabopamopnas paboma

N3yuuth
BHYTpEHHEE
CTPOCHHUE PHIOHI.

YcranaBiuBaTh B3aUMOCBSI3b
CTPOCHUS OTICIBHBIX YacTei
cKenera pbl0 U X (DYHKIIH.
BrisBisaTh XapaKTepHbIe
YepThl  CTPOCHUSA  CHUCTEM
BHYTPEHHUX OPTaHOB.
CpaBHUBaTh  OCOOCHHOCTH
CTpOCHUS u byHKIUH
BHYTPEHHUX OpPTaHOB DPHIO U
JAHIICTHHUKA.
XapakTeprus3oBaTh
YCIIO)KHEHHUS OpraHu3aIlluu

4epThl

Bnaxusie
npenaparsl
«Pp10b1». MOpein

— CKeJIET PhIObI

Ne 7
(mmo YCMOTPEHUIO
yuurens) «BHyTpeHHee

CTPOEHHE PHIOBI»

pBIO

9. Knacc 3emHoBoaHbIe, Wi AMpuduu (4 1)
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Crpoenue u
JeSITeNIbHOCTD
BHYTPEHHUX OpPraHOB
3eMHOBO/IHBIX

XapakTepHble YepThI
CTpOCHHS CUCTEM
BHYTPEHHUX OpraHoB
3eMHOBO/IHBIX o
CPaBHEHHUIO C KOCTHBIMH
prIOamu. CxonctBo
CTpPOCHHSI  BHYTPEHHUX

OpraHoOB 3€MHOBOHBIX H
pBIO

N3yuuts YepThI
CTPOEHHUSI CUCTEM
BHYTPEHHUX

OpraHoB
36MHOBO/IHBIX 1o
CPaBHEHHIO c

KOCTHBIMHU pblOamMu

YcraHaBIMBaTh B3aMMOCBSI3b
CTPOCHHUSI OPTaHOB U CHUCTEM
OpraHoB ¢ WX (YHKIHUAMHU U
cpenoit obuTaHus.
CpaBHHBATB, 0000mars
UHPOPMALIMIO O CTPOCHHUU
BHYTPCHHUX OpraHoB
ampubuii u pwIO, 1emaTH
BBIBO/IBI.

Omnpenensatb 4epThl Oosee
BBICOKOM OpraHu3aIu
3eMHOBOJIHBIX 110 CPABHEHUIO
¢ priOamMu

Brnaxusle npenaparbl
«3eMHOBOTHBIC)

10. Knacc I[Ipecmbikatomuecst, unu Pentunuu (4 9)

BuyTpennee ctpoenue
U KU3HEAEATEIbHOCTD
MIPECMBIKAIOIIHUX CS

CXoAcTBO U pa3nuyus
CTPOCHUS CUCTEM
BHYTPEHHUX  OPTraHOB
MIPECMBIKAIOLIUXCS U
UYeptol
MPUCTIOCOOTIEHHOCTH

MIPECMBIKAIOIINXCSA K
JKU3HHA Ha Cylle.
PasmHOXEHME u
pa3BuTHE. 3aBUCUMOCTh
rO0BOI0  KU3HEHHOI'O
IIUKJIA OT

3CMHOBO/IHBIX.

TeMIepaTypHbIX
YCHOBUU

N3yunts YepThI
CTPOEHHUSI CUCTEM
BHYTPEHHUX OPraHOB
MIPECMBIKAIOIIUXCA
1o CPABHEHUIO
c
36MHOBO/IHBIMU.

VYcraHaBiuBaTh B3aMOCBS3b
CTPOEHHUS BHYTPEHHHUX
OpraHoOB MU CHCTEM OpraHOB
pentwinid, uX QyHKIMA u
cpenbl OOUTaHMUs.

BoeisaBiate  uepTtel  Oomee
BBICOKOM OpraHu3anun
MIPECMBIKAIOIIHUX CS o
CPaBHEHHIO C
36MHOBO/THBIMH.

XapakTepu3oBaTh IMPOLECCHI
Pa3MHOXKEHUS W pa3BUTUSA
JETEHBIIIEH Y

Brnaxnsle npenapartsl
«IIpecmbikaroniuecs»
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MIPECMBIKAIOTIUXCSL.
Hcmonbs30BaTh
WH(OPMAIIMOHHBIE PECYPCHI
JUISl TIOATOTOBKH IMPE3CHTAIIT
MPOEKTa 0 roJI0BOM
JKU3HEHHOM IIUKJIC PETITUIIHA,
3a00Te 0

IIOTOMCTBE
11. Knace Ituist (9 u)
OO6wmas B3anmocss3p  BHemHero| M3yuuts XapakTeprus3oBaTh Uyueno
XapaKTCpUCTHKA CTPOEHUS U HpI/ICHOCOG' B3alMOCBA3b 0COOEHHOCTH BHCIIHETO HTI/IHI)I,
KJ1acca. Buemnee JIEHHOCTH TITHII KHOJ’IéTy. BHCHIHECT'O CTPOCHUA CTPOCHH NTHUIl B CBA3U C UX Hepbﬁ IITHUIIEL,
CTPpOCHHE Tumbsl mepseB u ux | I IPUCIIOCOOIEHHOCTBIO K | MEKpOTIpenaparsl
IITHI bynKIHY. YepThl HPHCH0C06J.1'GHHOCTH n071€Ty. OOBACHIT CTPOCHHE | ([epbst ITHL
cXoictBa M pasnuups | TTHH K HOTCTY M QYHKIMH  TIEPHEBOIO
MTOKPOBOB THII u IMOKpOBa TEJ1a IITHUL.
PENTHIIHIA. VYcranaBiuBaTh YepThI
JlaGoparopHast CXOJCTBA u paznuuus
MIOKPOBOB ITHI] U PENTUIHM.
pabota Ne§ b uup
N3ydatp u OIHCHIBaTh
«BHemnee CTPOCHHE
C 0COOEHHOCTH BHEIITHETO
ntuisl. CTpoeHue ne- CTpoemms mTHIl B XOZe

pBEB»

BBIMOJIHEHUST  JTa0OpaTOpHOI
pabotsl. CobntoaTh npaBuia
paboThI B KaOuHeTe,
oOpaiieHus: ¢ 1a00paToOpHBIM
obopyoBaHuEM
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OHOpHO-,I[BI/IFaTCJ'IBHaH
CHUCTCMaA IITHUI]

W3meHeHus  CTpoeHHs
CKeJIeTa MTHULl B CBA3H C
MPUCTIOCOOTICHHOCTHIO K
nonéry.  OcobeHHOCTH
CTPOEHHS MYCKYJIaTypbl

N3yuuth
0COOEHHOCTH
cKejeTa
CBsI3aHHbBIE
MOJIETOM.

NTHULBI,
c

VcranaBiauBaTh B3aMOCBS3b
BHCIIHETO CTpOCHUA

" CTPOCHHS CKECJIETA B
CBA3HU C

HpI/ICHOCO6J'IeHHOCTBI-O K

MOJIETY.

Ckenet romyos

u e€¢ pyakmmn. [IpuauHen
CpacTaHusi  OTACIbHBIX
KOCTEH CKelleTa MTHII.
JlaGopaTopHas

pabota Ne9
«CTpoeHue ckenera
OTHIIBI

XapakTepHu30BaTh CTPOCHHE U
byHKIIU MBIIICYHON
cucteMbl nTHIL. M3ydaTh u
OIKCHIBATh CTPOCHUE CKEJIeTa
TITHIIBI B nporiecce
BBINIOJIHEHUST  Ta00OpaTOPHOI
pabotsl. Cobunroath npaBuia

paboThI B KaOuHeTe,
oOpaitieHus: ¢ 1a00paTopHBIM
00opyIoBaHUEM

12. Knace Mnekonuratomue, unu 3sepu (10 )
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MIJICKOITMTAIOIIHUX

Buytpennee crpoenue

Oco0OeHHOCTH CTpOEHUS
ONOPHO-/IBUTaTEIbHOM

CHCTEMBI. YpoBeHnb
OpraHu3aluy  HEpPBHOU
CHUCTEMBI 10 CPaBHEHUIO
c OpYTUMH
MTO3BOHOYHBIMH.
XapakTepHble YEepThI
CTPOEHUS
MUIIEBAPUTEITBHOU

CHCTEMbI KOIBITHBIX H
I'PBI3YHOB. Y CIIOKHEHUE
cTpoeHHs ¥ (yHKUUHA
BHYTPEHHHX OpPTaHOB.
JlaGopatopHas pabota Ne
10

«CtpoeHue  ckenera
MJIEKOITMTAOLITIX »

N3y4uTh ckener u
BHYTpEHHEE
CTpOCHHE
MJICKOTIUTAIOIINX.

OnuceiBath XapaKTepHbIE
0COOEHHOCTH CTPOEHUS U
byHKIni orop- HO-
JIBUTATEIILHOM CHCTEMBI,
UCHOJb3Ys IpUMEPBI
KMBOTHBIX  pasHbIX  cpel
oOuTaHuUS.

[TpoBomuTh HaONIONECHUS U
(UKCUPOBATh MX PE3yJIbTATHI
B Xoj1e BBINOJIHECHHS
nabopaTopHON pabOTHI.
XapakTepu30BaTh
0COOEHHOCTH CTPOCHHUS
CHCTEM BHYTPEHHHX OPIaHOB
MJIEKOITUTAIOIIINX o
CpPaBHEHHIO C PENTHIHSIMHU.
ApryMEHTHPOBATh BBIBOJIBI O
IPOTPECCUBHOM  Pa3BUTUHU
MJIEKOITUTAOLIHX.
CobmroaTh mpasuiia paboThI B
kaOuHeTe, 0OpaIeHus ¢

Bnaxxusre
npenaparsl
«Kpomuky, ckener
MJIEKOITMTAIOIIETO

1a00paTOPHBIM
o0opyaoBaHreM

TemaTH4eckKoe INIAaHUPOBAHUE MaTepuajia B 8 kJacce

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

Yactp 1. O6mmit 0630p oprannu3Ma 4eioBeKa
Yacte 2. OnopHo-ABUraTeIbHAs CUCTEMA
Yacts 3. KpoBs kpoBOOOpaiieHue

Yacts 4. JIpixanue

Yacts 5. [IumeBapenue

Yacts 6. OOMEH BeEIECTB

Yacte 7. Beiaenenue

Yacts 8. Koxka

Yacts 9. DHIOKpUHHAS cUCTEMA

Yacte 10. HepBHas cucrema

Yacte 11. Oprans! 4yBcTB. AHAJIN3aTOPBI
Yacts 12. IloBegeHMe 1 ICUXUKa

Yacte 13. UaauBuayanbsHOE pa3BUTHE OpraHU3Ma
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Ne Tema Coneprkanue eneBas yctanoBka | Kon-Bo | OcHOBHbIE BUbI | Mcrionb30BaHue
ypoka 4acoB JEATENLHOCTH 00y4aroIUXCsl | 060py0BaHHE
Ha YpOKe/BHEYPOUHOM
3aHATUU
1. Opranusm yenoBeka. O6muii 0030p (5 yacos)
Krnerxka: ctpoenue, | CTpoeHue opranusma | M3yuuts ctpoenue, | 1 HaspiBaTth ocHOBHBIE uacTu | Mukpockomn
XUMHUYECKHH COCTAaB M | YEIOBEKa ‘KJIETKH, | XUMHYECKHI COCTaB Ki1eTkH. OnuchIBaTh QYHKIHUU | nupOBOI,
KU3HEAEATCIbHOCTD TKaHH, OpraHbl, CUCTEMBI | KJICTKH TakK XKC OpraHouaos. OOBACHATE MUKpPOIIpEIaparsl,
OpraHoB. Metons! | mporeccel MIOHSTHE «bepMeHT». | aGoparopHoe
U3YYEHUS KUBBIX | sp3HeIeaTeIbHOCTH Paznuuare mporecc pocrta u 0GopyLOBaHHE
OpPTaHHU3MOB: MIPOIIECC PA3BUTHA.
HabIIoIeH e, OnuceiBaTh MPOLIECC ACTCHUS
H3MepeHue, KIIETKHU. Brimonusate
3KCIIEPHMEHT. nabopaTopHbIi OTIBIT,
JlaGopatopHas pabota Ne Ha0IIOJaTh  MPOHMCXOJIIHC
1 «JleiictBue ¢epmeHTa ABJICHHA, (ukcupoBath
KaTtana3bl Ha IEPOKCUN pe3yIbTaThl HaOJI0IeH S,
BOJIOPOI» nenatb BbIBOABL. CoOnroaarh
npaBuja paboThl B KaOWHETE,
oOpaitieHus: ¢ 1abopaTOpHBIM
00opyaOBaHHEM
Tkanu Crpoenne  opranusma | O600mNTh nll Omnpenenars HNOHATHSL: | MHUKpOCKOn
YeJioBeKa: KJIETKH, | yIIyOuThH 3HaHUA «TKaHbY, «CHHAICY, | 1u(poBOIA,
TKaHU, OpraHbl, cucTeMpl | Y1AUXCA O PasHbIX CHEUPOTIIU. HaspiBath | MuUKpoIpenaparsl
OpraHoB. MeTtoasr | BUAaX U TUIIOB TAMBI W BUABl  TKaHel | TKaHei
A3YUYEHUS KMBBIX | TKAHEH YelloBeKa MMO3BOHOYHBIX JKUBOTHBIX.
OpTaHU3MOB: Paznuuate pazHbie BUIBI U
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HaOJIIOIeHuE,
HU3MEpPEHHE,
AKCTIIEPUMEHT.
JlaGopaTtopHnast pabota No
2 «KJeTKku U TKaHU II0J
MHUKPOCKOIIOM)

TUIBI  TKaHed. OmnuceIBaTh
O0COOCHHOCTH TKaHEH pa3HbIX
tunoB. CoOoaare mpaBuiIa
oOpaleHuss ¢ MUKPOCKOIIOM.
CpaBHHMBaTh WJUTFOCTPAIMH B
y4eOHHKE C HaTypalbHBIMH

00BEKTaMH. BeImonHsaTh
HAOJIOZICHHE C  TOMOIIBIO
MHKPOCKOIIa, OITMCBhIBATH
pe3yIbTaThI. CobnronaTh

npaBuia paboTel B KaOHMHETE,
oOpaitieHus: ¢ 1adOpaTopHbIM

00opyIoBaHuEM
2. OnopHo-/BUTaTeNbHAs cUCTeMA. (8 4acoB)
Ckener. Crpoenue,| Onopa u W3yuuts  cTpoeHue, HaseiBate wactu ckenera. | PaGora ¢ Mymnsikom
COCTaB U COCAMHCHHUC JIBHKCHHE. COCTaB 1 THUIIBI OmuChIBaThH ¢ynkun | «Ckener
KOCTEH. JlaGo- OmnopHO-BHTaTEIbHAS COEIMHEHMS KOCTEN CKelleTa. OnuceiBarh | YE€TIOBEKa»
paropnas padora Ne 3 | oo MeTos! CTpoeHHe TPyOuaThIX KocTeil | ,1ab0paTtopHoe
«CTpoeHHEe  KOCTHOM M3YIeHUS SKHBBIX 5 CTpOEHHE CycTaBa. 000pyI0BaHUE LIS
TKauw» JlaboparopHas | oprarmsmoB: PackpsiBath 3HaveHue | IPOBEACHUA
pabora Ne 4 «CoctaB | yagmonenue, HAJKOCTHHUIIBI, xpsiia, | OTBITOB.
KOCTeH» M3MepeHne, CyCTaBHOI CyMKH, TyGuaroro | J’1EKTPOHHbIE
OKCIIEPUMCHT BEIIECTBA, KOCTHOMO3T'OBOM TaOIALBI H
MMOJOCTH, KEATOTO0 KOCTHOTO | IJIAaKaThl

Mo3ra. OOBSICHATh 3HAUYCHUE

COCTaBHBIX KOMITIOHCHTOB
KOCTHOM TKaHU. BBIMTOIHATH
nabopaTopHbIE OTIBITHI,
¢buKcupoBaTh.
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CKeJieT ToJIOBBI

CKeJIeT roJIoBeI U

W3yuutsh cTpoenue u

OnuceIBaTh C IIOMOIIBIO

Pabota ¢ mymnsxom

TYJIOBUILA tynoBuia. Cxener 0COOEHHOCTH WUTIOCTpanu B yuyeOHuke | «Ckener
KOHEYHOCTEH. CKeJIeTa I'OJIOBEI U cTpoeHue yepena. HazpiBath | yesnoBeka»
Crpoenue CKeJIeTa | TyJIOBHIIA OT/ENbl  TO3BOHOYHUKA  U| DIEKTPOHHBIC
MTOSICOB KOHEYHOCTEH, YaCTH MMO3BOHKA. TaOJIULIBI u
BEpXHEH M HIDKHEH PackpeiBath 3HaUeHME YacTEN | IIJIAKATHI
KOHEYHOCTEH [O3BOHKA.
OOBACHATL  CBSI3b  MEXKIY
CTpoeHHEM U  (QYHKIUAMU
MMO3BOHOYHUKA, TPYAHON
KJIETKH
Ckener KOHEYHOCTEH Ckener KOHeuHocTel | U3yunuts  cTpoeHue HassiBate yactu cBOoOOmHBIX | PabGora C
H,p CTpOCHI/Ie cKejiera | CKCJIECTA IOsACOB U KOHEYHOCTEN u I1051COB MYJISKOM
MOSICOB KOHEYHOCTeH, | CBOOOIHBIX KOHEUHOCTeH. ONuchBaTh € «Ckener
BepXHeH M  HIDKHEHl KOHEYHOCTEH IIOMOILBI0  WIUTIOCTPALUN B | yejroBeKay
KOHEUHOCTEN. YUeOHHKE CTPOEHHE CKENeTa | Jperrponmble
«HccnenoBanue KOHEUHOCTEH. TaOIUIIBI u
CTPOEHUSA IJICYEBOTO Packpbisath e
HosiCa pa3Iuuus B CTPOEHHUM TOsCA

HIDKHUX  KOHEYHOCTEH Yy
MY>KYUH u JKEHIIHH.
BEIIBISITE 0COOEHHOCTH
CTPOCHUS cKeneTa
KOHEYHOCTEH B X0J1¢ HaOJII0-
JICHHS HaTypaJIbHBIX
00BEKTOB
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[TepBas momorip npu
TpaBMax: pacTsSHKECHUU
CBSI30K, BBIBHXAaX
CyCTaBOB, IepeioMax
KOCTeH

Onopa u  JBUXKEHHE.
OmnopHo-ABHUTaTEIbHAS
cucrema. [Ipopunakrika
TpaBMatu3Ma.  IlepBas
HOMOIIb TpPU TpaBMax
OITOPHO-/IBUTATEIHHOM

CHCTCMbI

N3yuuth

PUEMBI

MEepBOM TMOMOIIU B

3aBUCHMMOCTH
BHaa TpaBMBbI.

oT

Onpenensrtob MTOHSITHUSA:
«pacTsLKEHUEY, «BBIBUX,
«IIEPEIIOM». HaseiBaTth

IIPU3HAKU DPA3JIMYHBIX BHUJIOB
TpaBM CYCTaBOB U KOCTEH.
OnuceiBaTh NpUEMBI MEPBOI
IIOMOIIM B 3aBUCUMOCTH OT
BHJA TPaBMBI.

AHanmM3upoBaTh 1 000011aTh

Pab6oTa c
MYJISIKOM
«Ckener

YEeJI0BEKa»

ONEKTPOHHBIE

TaOJIHUIIBL

IIJIAKaThI

uH(popMaLIMI0O O TpaBMax
OTIOPHO-BUTA- TeIbHON
CUCTEMBI u npuémax

OKa3aHMsl MEepBOH MOMOIIU B
X0Zle pa3paboTKu |
OCYIIECTBJIEHUSI ~ T'OJOBOTO
npoekra «Kypcel  mepBoit
MIOMOIIY JIJIS IIKOJIbHUKOBY
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Mpriipt Ornopa u PackpoiTh CBSI3b PackpeiBath cBsi3b pyHKIHHM | MUKPOCKOIT
JBIDKEHHE. byHKIIIN u U CTpOeHUs Ha npumepe | nudpoBoii,
On OpHO-IBHTATE IbHAS CTPOCHUSA, a TaAKIKC pa3JII/IlII/II7I MCEXIY INIAIKUMA U | MUKpOIIpenapaThl
- MeTomb! pasininu MCKIY CKEJIETHBIMU MBIIIIAMH, | MBIILIEYHOM TKAHH
' rJIagKUMU U MHUMHYECKUMU u
A3YUYEHUS HHBBIX | oo o ONeKTPOHHBIC
OPTaHH3MOB: JKEBATEIBHBIMU  MBIIIUAMH. | 126 mpip1
MBIIIIAMHA 9€JI0BEKA. OnucelBaTb ¢ IOMOIIBIO
HaOJIIOIeHHE, "
WUTIOCTpalii B y4eOHUKE
u3MepeHue, N
CTpOCHHUE CKEJIETHOU
IKCICPUMCHT. MBIIIIIEL. OnuceIBaTh
[IpakTrueckass pabora: yCIOBHS HOPMATBHOI
«M3yuenue pabOThl CKEJETHBIX MBI,
PacCIIOIOKCHHA ~ MBIIII] Ha3piBaTh OCHOBHBIE I'PYIIIIBI
TrOJIOBBI» MbIIIL. PacKkpbIBaTh NPUHLIUII
KPETUJICHUS CKEJICTHBIX MBIIIII]
pa3HbIX YacTeu Tena.
BrisiBiaTh 0COOEHHOCTH
pacCIoON0XKEHUS] MHUMUYECKUX
U JKeBaTENLHBIX MBIIII] B
XxoJe HaOII0IeHYS
HaTypaJIbHbIX 0OBEKTOB
Pabora MpIiig Omopa wu  naBwxkeHue | OOBICHUTD Onpenensrtob noustus | LHudposas
OnopHo-z[BI/IraTeana;I MCXaHHU3M pa60TBI «MBIIIIBI-AHTAarOHUCTEID, J'Ia60paTOpI/I$I 1o
CHCTEMA. Metoapl | MBILIIT X IPUYUHBI «MBIIIIBI-CUHEPTUCTHI». (I)I/I3H0J10FI/IH
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U3YYCHUS JKHUBBIX

OpPTaHU3MOB:

HaOJIIOIeHuE,
U3MEepeHHe,

OKCIICPUMCHT

HACTYIIJICHUS
YTOMJICHHS.
CpaBHUTH
JTUHAMHYECKYIO U
CTaTHUYECKYIO
paboTy MBIIIIII.

OOBACHATD YCIIOBHS
ONTUMAJIFHOM PAOOTHI MBIIIILI.
OnwuceiBaTh J1Ba BUIA pabOTHI
MbII. OOBACHATH TPUIHNHBI

HAaCTYIUICHUS YTOMJICHUS
MBILLILY u CpPaBHMBATh
JUHAMHUYECKYIO u
CTaTUYECKYI0 pabOTy MBILII]
o ITOMY IIPU3HAKY.
DopMyJIHpOBATH IpaBuia
TMTHEHBI

(U3UYECKUX HArpy30K

(matuuk cuiiomep)

3. KpoBb 1 kpoBooOpamieHue (9 yacon)
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Buytpennsis  cpena.
3HaueHue KpOBU U €e
COCTaB

Tpancnopr BEILIECTB.
BrytpeHHss cpena
OopraHu3Ma, 3HaueHue eé
MOCTOSIHCTBA.
KposenocHas u
nuMparraeckas
CUCTEMBI. Kposs.
Jlumapa. MeTto/ bl
U3YYEHUS JKUBBIX
OpPTraHU3MOB:
HaOII0eHIE,
U3MepeHue,
OKCTIIEPUMEHT.
JlaboparopHas pabota Ne

5 «CpaBHEeHHE KpOBHU
YelIoBeKa C  KPOBBIO
JSITYIITKA

N3yuuts
BHYTPEHHIOIO CpeIy
opraHusma  4e-
JIOBEKa, €€ CTPOCHUE,
COCTaB U (DYHKIIHH.

OHp CACIATh IIOHATHUSA:
«roM€E0oCTas», (((bOpMCHHBIC
SJIEMEHTEI KPOBWY, «I1JIa3May,

«@QHTHUTEHY, «AQHTHUTEJION.
OOBACHATH  CBA3b  MEXIY
TKaHEBOU AKHUJIKOCTBIO,
auM@oi U 1UIa3MoOi KpoBU B
OpraHusMe. OnwuceiBatb
¢yHknun kpoBu. HazbiBaTh
byHKIUU 3PUTPOLUTOB,

TPOMOOLIMTOB, JIEHKOLUTOB.
OnuceiBaTh BKJIAJ PYCCKOH
HAYK{ B Pa3BUTHE MEIUIHEI.
OmnucelBaTh C  IIOMOIIBLIO
WUTIOCTpalliii B yueOHHUKE
MPOLIECC CBEPTHIBAHUS KPOBU
u (aromuro3. BrIMONHIATE
nabopaTopHbIe HAOTIOIEHUS C
IIOMOUIBI0 MUKPOCKOIIA,

Muxkpockon
udpoBoi,
MUKpOIIpenapaThl

¢uKkcupoBaTh  pe3yJbTAThI
HaOII0ICHUH, nenaTh
BBIBOJIEL. CoOiroath
IpaBuia paboThI B
kabunetre, oOpameHus ¢
1a00paTOPHBIM
obopynoBaHueM
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HBI/I)KGHI/IC KpOBH I10
cocyldaM.

Tpancmopr  BemiecTs.
KposenocHas u
nuMdaTraeckas

cucremsl. Kpo-

BSHOC  JaBJICHHE W
ITYJIbC. Mertoabl
U3Y4YCHUS YKHBBIX
OpraHU3MOB:
HaOIIoIcHUE,
U3MEpeHUE,
IKCIIEPUMEHT.
[IpakTuyeckas pabora
«Onpenenenne  YCC,
CKOPOCTH KPOBOTOKa»,
«HMccnenoBanue
pedekTopHOTro
OpUTOKAa  KPOBH K
MBIIIIAM,
BKJTFOUMBIIAMCS B
paboty»

W3yunth mpuyuHbl
JIBUKEHHUSI  KPOBU
10 cocyJiaMm.

OnuceiBaTh C  MOMOIIBIO
WUTIOCTPAIlMii B yueOHHKe
CTPOEHHUE cepaLa U mpouece
CEpJICUHBIX COKPALECHUN.

CpaBHUBaTh BHJBI
KPOBEHOCHBIX COCYZIOB
Mexay coboii. OnuceBaTh
CTpOECHHE KpyroB
KpPOBOOOpaIleHusl.
Ilonumars  pasiuune B
UCII0JIb30BaHNN
IIpUJIAaraTeabHOro
«apTepuaIbHBIN
[IPUMEHUTEIBHO K
BULY
KpPOBH H K cOCyJlaM

udposas naboparopust
10 GU3HOJIOTUH
(matunk UCC)
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Perynsmuss  paboTsl
cepalia M COCYOB.
[Ipenynpexnenue
3a0oneBaHui cepaLa
U COCY/IOB.

KpoBenocHas u
muMbaTuIecKast
CHUCTEMBI. Bpen
TabaKOKypeHHs.
Meroasl U3y4EHUS
KUBBIX  OPraHU3MOB:
HaOJIIOIEHHE,
U3MEepeHue,
IKCIIEPUMEHT
[IpakTnueckas pabota:
«JlokazaTenbcTBO

Bpe/a TaOAKOKYpEHUS»

M3yuutrs  paboty
cepaia oT
(dbuzmIecKux
HaArpy3oK u
BIIMSTHUS
HETaTUBHBIX
(hakTopoB
OKpYy>Karoleu
cpenpl.

PackpeiBath TIOHSATHS:
«TPEHUPOBOYHBIN 3D (DeKT»,
«(hyHKIIMOHAIBHAS TIPO0ay,

«aBsas HIOBSI3KaY,
COKTYT».

OOBsCHATH BaXHOCTb
CUCTEMATUYECKUX
($u3NYECKUX HArpy3oK Juis
HOPMAJIbHOI'O  COCTOSIHUS
cepaua. Paznuuate
IIPU3HAKU Pa3IMYHBIX BUIOB
KPOBOTEYEHMI.

udposas naboparopust

o
(busznosornH(apTEPHATILHOTO
JTaBJICHUS )

uHpOopMaInIo
MOBPEXKACHUIX
KPOBEHOCHOM

IIOMOIITH B

MEePBOM MOMOIIH JJIs
IIKOJILHUKOB)

AHanm3upoBaTh ¥ 00001IATH

OpraHoB
CUCTEMBI U
npuémMax OKa3aHUs I1epBOU

IMPOOOJIZKCHU AL pa6OTLI Hanqg
TOTOBBIM IIPOCKTOM ((KprH

0

X0I¢€
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O6006menue o teme 3
Bnusaue Qusnueckux
yIpaXHEHUH Ha
CepAeYHO-COCY-
JUCTYIO CUCTEMY

VKpeIuieHne  310pOBbSl.
Bnausiaue  gusmueckux
YIPaXHEHU Ha OpraHbl
U CHCTEMBl  OpPraHOB.
Meronsl U3y4EHUS
YKUBBIX OpraHU3MOB:
HaOII0eHIE,

U3MEPEHUE,IKCIICPUMEHT.
[IpakTuyeckas padora:
«DyHKIIMOHATIBHASL  cep-
JICYHO-COCYIUCTAS
pobay

Bocnuranmne
OEepeKHOTO
OTHOIIIEHUS K CBOEMY
3JI0POBBIO, IPUBUTHE
HWHTEpeca K
H3y4YEHUIO

npeameTa.

Paznnyats IIPU3HAKU
pa3IMYHBIX BHJIOB
KpoBoTeueHuil. OnuchBaTh €
IIOMOIIBK WJUIIOCTPALIMA B

y4yeOHUKE Mepbl OKa3aHMs
MepBOi MTOMOIIA B
3aBUCUMOCTH oT BUJIA
KPOBOTECUCHHS.  BBITIONHATH
OTIBIT — opatb
(GbyHKIMOHANBHYIO  TpoOY;
(¢ukcupoBaTb  PE3yNIbTaThI;

NPOBOJUTH BBIYUCICHUS U
Je7aTh OIEHKY COCTOSIHHSA
cepama IO pe3ysbTaram
onbita. CoOnogaTh NpaBuiia
paboTHI B KaOuHere,
oOpaieHust ¢ 1a00paTOpHBIM

000pyI0BaHUEM.

AHanu3upoBath U 00001IaTh
UH(pOpMaIINIO 0
MOBPEXKACHUSIX OpraHoB

KPOBEHOCHOM CUCTEMBI U

[udposas
nabopaTtopus 10

(buznoIOTHH
(matunk YCC u
apTepUaIbLHOTO
JIaBJICHMS])

npuémax OKas3aHus NEepBOM
TTOMOIIHN B xoJie
MPOJOIKeHHsT paboThl  HaJl
roToBbIM TpoekTOoM «KypcChl
MEepPBOM MOMOIIH JIJIs

IIKOJIbBHUKOB»

4. IlpixaTenpHas cuctema (5 4yacoB)
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Crpoenue kux. | Jpixanue. [pixatensHasa | U3yuuTh  CTpoeHHE OnuceiBathk ctpoenue n€rkux | [udposas
I"a3000MeH B jerk cucteMa. ['a3000MeH B | JEIKUX M MEXaHU3M YeJIOBEKa. OObsACHATE | maGopaTopust IO
TKaHSIX. JIETKUX u TKaHIX. | Ta3000MeHa. npeuMymecTBa 9KOJIOTUU (JaTYHK
MeTto bl U3YYCHUS aIIbBCOJIPHOTO CTPOCHHA | oxpcn  yriepoja,
KUBBIX OPTaHI3MOB: NErKUX 10 CPABHEHMIO CO | wycropoa,
HaOJIOZICHUE, CTPOCHHEM  JICTKHIX Y| BmaxnOCTH)
IpeicTaBuTeNeN IPYTHUX
U3MEpPEHUE,IKCIIEPUMEHT. KIACCOR LO3BOHOMHEIX
Jaboparoprast pabora Ne KUBOTHBIX. PackpbIBaTh poiib
6 «CocTaB B/BIXaEMOTO U reMoriao0MHa B ra3zo00MeHe.
BBIZILIXaCMOT'O BO3yXa» Beimonasate  mabGopaTopHBbIi
OMBIT, JeNaTh BBIBOJ IO
pe3yabTaTam OIbITA.
CobmoiaTe npaBuiia paboTh
B KaOwWHeTe, OOpamicHHus C
1a00paTOPHBIM
obopynoBaHEM
JlpIxaTenbHbIe Heixanue. JlprxatenbhHast | ChopMupoBath OnuceiBath byukun | Hudposas
JBHKCHUS cucrTeMa. Bpen | 3HaHus 0 MexaHU3MeE nuadparmel. HaseiBath | naGoparopust 1o
tabakokypeHusi. MeTonbl | JbIXaTeNbHbIX Oprasbl,  y4JacCTBYIOIHNE B | husmonoruu
U3yYCHHS ’KUBBIX | JIBHXKCHHIA, TIPOMECCT AbIXAHHS. _ | (naTymx  4acTOTHI
OpraHU3MOB: pa3BUBaTh TOHSITHE BBINONHATE Ha60pi‘T0pHHH JIBIXAHU )
HaOITI0/ICHNE, H3MEPEHHE, | «Ta3000MeH. OfbIT — Ha — TOTOBOH (nm
KCTIEPHMEHT. W3TOTOBJIEHHOU

JlaGopatopnast pa6ota Ne
7 «/IpIxaTenbHbIC

CaMOCTOSITENIbHO) MOJIENH,
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JIBIDKCHUS» Perynsanus
JIBIXQHUS.

HaONMIOAaTh  TMPOUCXOJIIHE
SBJICHUS W ONHCHIBATh
IPOIIECCHl BJIOXa M BBIIOXA.
Cobnronate mpaBuiia pabOTHI
B KaOuHeTe, oOpamieHus ¢
1a00paTOPHBIM

o0opyoBaHuEM
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bonesnn
JIBIXaHUS

OpraHoB

['uruena opranon
IbpIXaHus. 3a00IeBaHus

opra-
HOB JIBIXaHUS U HX
HpeayNnpeKaeHHE.
Wndexunonnsie
3a00JIeBaHUs U MEpBI UX
npodunaktuku.  Bpen
Ta0aKOKypEeHUSI.
[IpakTnueckast  pabota:

((OHpe,Z[eJ'ICHI/IC 3aIibl-
JICHHOCTH BO31yXa»

[To3nakoMuThCS c
OCHOBHBIMH BHJIaMU
3a0oJeBaHUuN

OpraHoB
JIBIXaHUS, BBISIBUTH

nyTH
3a00JIeBaHUS U MEPBI
ux

PO UITAKTUKH
. Bpen
TaOaKOKypEHHUSI.
IIpakTrueckas
pabora:
«Omnpenenexue
3aMbUICHHOCTH
BO3IyXa»

PackpriBath IIOHATHE
(CKU3HEHHAas €MKOCTb
JIETKUX).

OOBACHATH CYTh ONACHOCTH
3a00Js1eBaHUS TPUIIIIOM,
TyOepKyIE30M JIErKUX, PAKOM
nérkux. HaswiBath (hakTophl,
CIOCOOCTBYIOLIHE
3apaXeHUI0  TyOepKyJsi€3oM
JIETKUX.
Haspisats
CHIDKAIOIINE

MEpBI,
BEPOSATHOCTD
3apaXKeHUs 00JIe3HIMY,
nepeaBaeMbIMU yepes
BO31yX. PackpsIBaTh croco0
HCIIOJIb30BAHUS
¢dmrooporpadun ISt
JUarHOCTUKM  IMAaTOT€HHBIX
U3MEHEHUN B JErKHX.
OOBACHATD BaXHOCTb
TUTUEHbl  TMOMEIIEHUH U
JBIXaTeIbHOM ~ TMMHACTUKU
JUIS 310POBbS YEIIOBEKA.
[IpoBouTh OIIBIT,
(uKcupoBaTh pe3ynbTaThl U

[udposas
nabopaTopus 1O
IKOJIOTUH(JATYUK

OKHCU  YIJIEpOJa)
naboparopus 1O
busnonornu
(maTuyMK  4YacTOTHI
JIBIXaHMUS )
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JIeNIaTh BBIBOJI ITO PE3yJIbTaTaM
OTIBITA.

CoOmronaTh mpaBuiia pabOThI
B KaOuwHeTe, oOpalieHus C

1a00paTOPHBIM
00opyI0BaHHEM
5. [IumeBapurenbHas cucreMa. (7 4acoB)
3nauenue nuiy U e€ | [Iuranue. [Inmesapenune. | U3yunts 3HaueHue u Onpenensrsb MOHSTHE | DIIEKTPOHHbIE
COCTaB IumeBapurenpHast CTpOCHHUEC «ruuieBapenue». OnuchbIBaTh | TaOIUIIBI u
CHUCTEMA. Meronst pa3nuYHBIX OPraHOB C IIOMOIIIBIO HJIJIIOCTpauHﬁ B | IUTAKaTHhI.
H3y4ICHUA KUBBIX | fjyiepapeHust. y4eOHHKe crpoenne | [udposast
OpTaHHU3MOB! MHIICBAPUTEILHON CUCTEMBL. | 7abOpaToOpus IO
HaOJIIOIEHNE, HazeiBaTh GYHKIUY | ygomorun (maTumk
HU3MCPCHHE, pa3IMyYHbIX OPraHoB | pH)
OKCIIEPUMEHT. MUIIEBAPEHU. HaseiBatn
[TpakTuyeckas paboTa: MecTa BI1aJICHUS
«Omnpenenenne MUIIEBAPUTENBHBIX KENE3 B
MECTOIIOJIOKCHUA [UIIEBAPUTENBHBIN TPAKT.
CITIOHHBIX BeinonusaTh OIIBIT,
Kenes» CpaBHMBATh pE3yJIbTaThI

HaOJIOICHUSI C ONMCAHUEM B
yueOHHKe
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PackpriBath
(GYyHKIMH CITIOHBI U
KEITyT0YHOT'O COKa
Ui Tpouecca
MUIIeBapEHUs.

PackpbiBathb byHKIUN
cinoHbL. Onu- ChIBaTh
CTpOECHHE KEITY0UHON

cTeHKH. Ha3piBaTh aKkTHUBHbBIE
BEIIECTBA, JCHCTBYIOIINE HA
MTUIIEBON KOMOK B XKEIyIKe, U
uX QyHKOUU. BbIIOIHATH
nabopaTopHbIC OTIBITHI,
HaOMIOaTh  MPOUCXOIAIINE
SABJICHUSA U AC€JIaTh BBIBO/ I10

[udposas
nabopaTopus 10

SKOJIOTUHN (I[aT‘II/IK
pH)

[InmeBapenue B [Iutanue. [Inmesapenue.

POTOBOM IOJIOCTH U B [MumesapurenbHas

KeTyJIKe CHUCTEMA., MeTob1
U3y4YeHUs KHUBBIX
OpTaHU3MOB:
HaOII0ICHHE,
HU3MEpPEHHE,
HKCIIEPUMEHT.
JlaGopaTtopnast pabota No
8, 9 «JlerictBHUE
(GbepMEeHTOB CIIIOHBI Ha
Kpax-
Mai, «JlenicTBUE
(bepMEHTOB KeyA0YHOTO
coKa Ha Oenku

pe3yibrataM  HaOIIOICHUH.
CobmronaTh npaBuiia paboThI
B KaOuHeTe, oOpaiieHus ¢
1a00pPaTOPHBIM
o0opynoBaHreM

6. O6MmeH BelecTB ¥ 3Hepruu. Butamunsl ( 3 4acoB)
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HopwMmsbl nutanus ParmonanpHoe nutanue. | YCTaHOBUTH Onpenensarb noustus | [ludposas no
HopMmsl 1 pesxum 3aBUCUMOCTh MEXIY «OCHOBHOH 00MeH», «o0mmuii | mabopatopust C,
[IATAHUS. TUIIOM JESITEIIbHOCTU 0oOMeH». CpaBHuBaTh | GHU3HOIOTHU
MeTo b u3ydeHus | ICMOBEKA U HOpMAMH OpF?HHSM B3pOCJIOTO U | (maT4mk
SKHBBIX OpraHu3MoB: | MUTaHNA, yepes peO€HKa 10  MOKasarelsm 4aCTOThI
HaboIeH e, OCHOBHBIE TIOHSTHS: OCHOBHOTO 0OMEHA. JbIXaHMS,
H3MepEHHe. «OCHOBHOI 00MeEH», ObbACHATH 3aBUCUMOCTD | apTepualbHOTO
[IpakTuyeckas pabota: | «OOIMi OOMEH». MCXKAY TUIIOM NCATCIBHOCTH | napjenus)
«Orpenenenue YesioBeKa u HOpMaMu
TPEHUPOBAHHOCTHU TTHTAHN.
opraHu3Ma o [IpoBOaUTH OIICHUBaHHE
(byHKIMOHATBHO# TPEHUPOBAHHOCTU OpraHu3Ma
po6ey c IIOMOUIBIO
(GyHKIIMOHATIbHOU poosl,
¢ukcupoBaTh pe3yJabTaThl U
JienaTh BBIBOJ, CpaBHHUBAs
JKCIIEPUMEHTAJIbHBIE JTAHHBIE
C 3TAJIOHHBIMU
8. Koxa. (4 yacoB)
Ponb xoxu B Pons KOXH B | PackpbiBate  poib Knaccudunuposats Hudposas o
TEPMOPET yJIALNHI TEPMOPETYJISLNH. KOXH B NpUYUHBL  3a00JIeBaHUMN nabopaTopus
3akanmuBanne. Oka3zaHue | TEPMOPETYIALMH. KOJKIL. busnomorun
neppoii  momomu rpu | ONKMCEIBaTh NPHUEMBI HasblBaTh MPU3HAKH OXKOra,| JaTIHK u
TCIUIOBOM M COJHCYHOM | IIEPBOM NOMOIIH IIpH 0OMOPOKEHHS KOKH. TEMIICPATypPhI
ynapax TEIJI0BOM u OmNUCHIBATE BJIQKHOCTH)

COJIHEYHOM YAape.

MEDBI,
IIPUMEHSIEMBIE TIPU 0KOTax,
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obmopoxerusix. ONHCHIBATH

CHUMIITOMBI CTPUTYLIETO
JUIIAsA, YECOTKHU.

Ha3siBaTh MEpBbI
npopUIaKTUKA
MHQEKIMOHHBIX KO>KHBIX

3aboneBanuii.  OmnpenensiTh
MOHSTUE «TEPMOPETYISALUD.
OnuceiBaTh CBOMCTBA KOXKH,
TTO3BOJISIONTNE €M BBITIOIHATH

GbyHKIIIO opraHa
TEPMOPETYJISALHH.
PackpriBath 3HAYCHUE

3aKaJIMBaHUs ISl OpraHu3Ma.
OnuceIBaTh BUJIBI
3aKAJIMBAIOIIMX IIPOLIEYD.
Ha3zriBaThb MIPU3HAKU
TEIJIOBOI'O yaapa,
COJIHEYHOTO yzapa.
OnuceiBaTe NPUEMBI NEPBOI
IIOMOLIM  NPU  TEIJIOBOM
yaape, COJHEYHOM ynape.
AHanu3upoBath U 00001IaTh
MH(OPMAIIUIO O HAPYIICHUSIX
TEPMOPETYIISILUH,
MOBPEXKACHUIX  KOXH U
npuéMax OKa3aHus NEPBOM
IIOMOILIM B XOJ€ 3aBEPILICHUS
paboThl HA/L TPOEKTOM
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«Kypchl nepBoit ToMOIIH AJ1st
[IKOJIbHUKOBY»
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10. HepBHas cuctema (5 4acoB)
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ABTOHOMHBIA  OTZHEN

HEPBHOM CHCTEMBI.
HeitporymopaibHas
peryusuus

HeiiporymopainbHas
perynsuus  MpoLeccoB
KU3ZHEJEATEIIbHOCTH
opranusma

N3yuuth cTpoeHHE H
3HAYEHHUE
aBTOHOMHOM
HEPBHOMW CHCTEMBI

HazpiBaTh 0COOEHHOCTH
paboThl aBTOHOMHOTO OTJElIa
HEPBHOU CUCTEMBI.

Pasnmuyate ¢ momomibio
WUTIOCTpAallMl B y4eOHHUKE

CUMIIaTUYECKU I u
MapacuMIIaTUYECKUM
MTOJOTACIIbI ABTOHOMHOT'O
OT/ieJla HEPBHOM CHUCTEMBI 11O
0COOEHHOCTSIM CTPOCHHUSL.
Paznuuath
MapacuMIaTHYECKUN 5

CUMITATUYECKUI MOJOTAEIBI
0 0OCOOCHHOCTSIM BIUSHUS Ha
BHYTPEHHUE OpPTraHbl.

OOBsiCHATH Ha  IpUMeEpe
peaxkuuun Ha cTpece
COTJIaCOBAaHHOCTh paboThI
JKeJIE€3 BHYTPEHHEN CEKpeLun
U OTZEJIOB HEPBHOM CUCTEMBI,
pasziuyue Mexay HEpBHOW M
TYMOPQJIBHOU pEryisinuen 1o

o0miemy XapaxkTepy
BO3/ICHICTBUS HA OPTraHU3M.
BeimonHsTh OIIBIT,

HaOII0AaTh  MPOMCXOAIINE
IIPOLECCBl U CpPaBHUBATh
[IOJIyYEHHBIE pE3yJIbTaThI
omplITa C  OXHUIAEMBIMU
(omucCaHHBIMU B TEKCTE

yueOHHUKa)

[udposas
nabopaTopus 10

busnosoTNN
JATYNK
apTepUATBHOTO
naBieHus (IyJbca)
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TemaTH4eckoe NIIAHNPOBAHHE MaTepHaIa B 9 kJiacce

«O01mme 3aKOHOMEPHOCTH KU3HI»

Yacts 1. O6mue 3aKOHOMEPHOCTH KU3HU

Yacts 2. BaKOHOMepHOCTI/I JKU3HHU Ha KJIICTOYHOM YPOBHC

Yactp 3. 3aKkOHOMEPHOCTH JKU3HU Ha OpraHU3MEHHOM ypoBHe YacTs 4.
3aKOHOMEPHOCTH MTPOUCXOXKACHUS M pa3BUTHS )KU3HU Ha 3emite YacTp 5.

3aKOHOMEPHOCTH B3aMMOOTHOILIEHUIH OPraHU3MOB U CPE/IbI

Ne

Tema

Conepxanue

LleneBas ycraHoBKa
ypoKa

Koi-Bo
qacoB

OcHOBHbIE BUJIbI
JESTEIbHOCTH 00Y4YaroLIUXCs
Ha YpOKe/BHEYPOUHOM

3aHATHHN

Hcnonp3oBanue
o0opynoBaHue

1. 3aKOHOMEPHOCTH JKU3HU Ha KJIeToYyHOM ypoBHE (10 u)
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MHuoroo6pasue KJIeTok

O0001menue paHee
M3YYEHHOT0 Marepuana.
Mmuoroo6pasue  TUIOB
KJIETOK: CBOOOJIHOKUBY-
mue W oOpasyromue
TKaHHU, MPOKAPUOTHIL,DY-
KapuoTel. Ponb yuéHbIX B
W3YYCHUU KIICTKH.
JlabopaTtopnast pabota Ne
1

«MHoroo0pa3ue KJIETOK
sykapuoT.  CpaBHeHHe
pacTUTEIbHBIX U KUBOT-

N3yuuts
MHOTOO0Opa3ue
KJIETOK DYKapHOT U
BBISIBUTH

0COOEHHOCTh
WX CTPOCHUS Pa3HbIX
LIapCTB

Onpenensitb OTIMYUTEIbHbBIC
MPU3HAKU KJIETOK MPOKAPUOT
u  sykapuor. [IpuBoguTh
MIPUMEPbI OpraHu3MOB
MPOKAPUOT U DYKAPHOT.
XapaxkTepru3oBaTh
CYILIECTBEHHBIE MpU3HAKU
JKU3HEACATSIbHOCTH CBO-
OOQHOXKUBYILEH KIETKU U
KJIETKH, BXOJSIIIEH B COCTaB
TkaHu. HaspBaTh WMeHa
YUEHBIX, MTOJI0KUBIITHX
HA4yaJi0 U3YyYEHHUIO KIIETKH.

Muxkpockon
udpoBoi,
MUKpOIIpenapaThbl.

HBIX KJIICTOK»

CpaBHuBaTh CTPOEHHUE
PaCTUTENBHBIX M KMBOTHBIX
KJIETOK. PukcupoBaTh

pe3ynbTaThl HAOMIOJCHUM |
nenatb BbIBOABL. CoOnroaarh
npaBmiia paboThl B KaOMHETE,
oOpaitieHus: ¢ 1abOpaTopHBIM
00opyioBaHuEM
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Xumuueckue  Bemie- | O6o0mmeHne panee | U3yunts Paznuuate w  Ha3biBaTh | MUKpOCKOI

CTBa B KJIETKE W3YyYEHHOTO MaTepuaa. | XAMUYECKUA COCTaB OCHOBHBIE HEOpraHWYeCKHe U | nudpoBoii,
OcoOenHoctu y pa3HbIX THIIOB OpraHUYeCKHe BELIECTBA | 17a00paTOPHOE
XUMHUYECKOTO cocTaBa | KJICTOK. KJICTKH. obopyoBaHue TI0
KUBOH KJIETKH M €ro OOBACHATL GyHKUMY BOJBL, | P3ydEHHIO
CXOJICTBO Y  pa3HbIX MHUHCPAJIbHBIX XUMHUYECKOI0
TUIIOB KJIETOK. BEIIICCTB, OCIIKOB, COCTaBa KJIETOK
Heopranunueckue u YIJIEBOAOB, JIMIIMJIOB U
OpPraHUYECKHE BEILIECTBA HYKJIICHHOBBIX KHCJIOT B
KJIETKU. Conepxanue KICTKE.
BOJIBL, MHHEpPAIbHBIX CpaBHuBaTh XUMUYECKUN
COJICH, YIIICBOIOB, JIMIIH- COCTaB KJIETOK )KI/IBBI?’(
0B, GEJKOB B KJIETKE W OpraHu3MOB M TeNl HEXHUBOM
opraumsme. Ux QyHKIHH MIPUPOJIbL,JIETATh BEIBOIbI
B KU3HENEATEIbHOCTH
KJIETKH

CrpoeHue KieTku CtpyKTypHBIE yactu | U3yunrts Pasnuyate ocHoBHbie uacTu | [{udposoit
KJIETKH: MeMOpaHa, siipo, byHKIUHA KJIETKH. HazwiBaTh U | MUKPOCKOII "
UTOIUIa3Ma C | OpraHoOUIOB KJIETOK, OOBSICHATh  CYIIECTBEHHBIC | TOTOBEIE MH-
OpraHOMAAMH U | BBISIBUTH ux MPU3HAKK  BCEX  dYacTeu KpOIIperaparThl
BKJIFOYEHUSIMU. OTJINYUTEHHBIC KJIETKH. CpaBHUBaTh
OpraHouibl KJIETKA U X | 0COOEHHOCTH. 0COOEHHOCTH KJIETOK
byHKIUA pacTeHMi W KMBOTHBIX
Mem6paHHbIe " Breinensts " Ha3bIBATh
HeMeMOpaHHbIE CYyILIECTBEHHBIE ITPU3HAKU
OpTaHOUIBI,

OTJINYUATEIBHBIE 0COOEH-
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HOCTH MX CTPOCHHS U
byHKIUHA

CTPOCHUA OPraHONI0B.

Pasnuuars OpraHoOU b
KIIETKU Ha pPUCYHKE
y4eOHHKA.

OOBsICHAT,  (PYHKIIUHU
OT/CIBbHBIX  OpPraHOWJIOB B
JKU3HEAEITEILHOCTH
pPacTUTENILHOMN U KUBOTHOM
KJIETOK
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PasMmuokeHne KIeTKH 1

€€ JKU3HEHHBIN UK

PasmHOXEHME  KIETKH
nyTéM JeJIeHHs — o01iee
CBOMCTBO KJIIETOK
OJIHOKJIETOYHBIX U
MHOTOKJIETOYHBIX
opranusmoB. KierouHoe
JIeJIEHHE Y IPOKapuoT —
JIeJIEHNE KJIETKU HaJ/BOE.
[enenne  KIETKH Yy
aykapuor. Muto3. Pa3sl
MHUTO3A. ’KuzHeHHbIi
LUK KJIETKU: nHTepdasa,
MUTO3. Paznenenue
KJIETOYHOTO
COJIEP’)KMMOTO Ha JBE

AOYCPHUC KIICTKU.

N3yuuth
JKU3HCHHBIN
COMaTHYCCKOM
KJIETKH Ha TpUMEpE
JENISAIIUXCS  KIETOK
KOpeIiKa jJyka

UK

Xapaktepu3oBaTh  3HAUYCHUE
Pa3MHOKEHHUS KJIETKHU.
CpaBHMBATh JI€JICHUE KJIETKU
MPOKApUOT U DYKaApHOT,
JIellaTh BBIBOJBI HA OCHOBE
CpPaBHEHUS. Onpenensrsb
MOHSATHUS «MHTO3) u
«KJIIETOYHBIN ITAKI.
DuKCUpOBaThH pe3ynbTaThl
HaOII0ICHUH,
(bopMynHUpOBaTh BHIBOJBI.

CobmroaTh mpaBuia paboThI
B KaOuwHeTe, oOpaiieHus ¢
J1a00paTOPHBIM
o0opyaoBaHuEeM
OOBACHITH

pacmpeseneHus

MEXaHU3M

[Hudposoit
MUKPOCKOIT

TOTOBBIE
KpoIipenaparsl

u
MH-

JlaboparopHast HACJIEICTBEHHOI'0 MaTepuala

pabora Ne2 MEXNY JOBYMs JOYEPHUMU

«PaccmaTtpuBaHue KJI€TKaMUl y NpPOKApuoT U

MHUKpOIIpENnapaToB c sykapuor.  HaspiBath m

JETSIIMMUCS KIIETKAMI) XapaKTepu30BaTh CTaJluu
KJIETOYHOTO 1IHKJIA.

HaOmromate ©W  OIIMCHIBATH

JESAInecs KJIETKH o
TOTOBBIM MHKpOIIpEnaparam.

2. 3aKOHOMEPHOCTH KM3HHU HA OpraHU3MEeHHOM ypoBHE (17 u)
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bakrepuu u BUpycChl PaznooGpasue dbopm | U3yuuts Boiaenars cymectBeHHbie | [{udposoit
OpraHu3MOB: CyImICCTBCHHBIC NpU3HAKHA OaxTepuil, | MUKPOCKOII Hu
OJIHOKJIETOYHBIE, NpU3HAKKH OaKTepHid, [IMaHOOAKTEPUH U BHUPYCOB. | TOTOBLIE MU-
MHOTOKJIETOYHBIE y | LHaHOOAKTePHid 1 OObsACHAT (Ha KOHKPETHBIX | KpOIpernapaThl
HekJeTouHble. baktepuun | BUPYCOB npuMepax)  CTPOEHHUE U | OaKTepHid,
KaK OJIHOKJIETOYHbIE 3HA4YEHHE OaxTepwii, | 1a0OpaTOpHOE
JIOSIEPHBIE  OPTraHU3MBI. MaHOOAKTEePHUl U BHPYCOB. obopynoBanue s
Bupycsl KakK PaccmaTpuBath U OOBACHATHL | (PUKCALMM M
HEKJIETOYHAast dbopma 0  PUCYHKY  Yy4eOHHKA | OKpalIuBaHHUsI
KU3HU. OTIUYUTEIIbHBIC rnpouecc IIPOHUKHOBEHHUs | OaKkTepuit o
0COOEHHOCTH OaKTepuil u BUpyCa B KIETKy U €ro | I'pamy
BHUPYCOB. 3HavyeHne pasMHokeHus.  [IpuBoauTth
OakTepuii U BUPYCOB B MIPUMEPHI 3a00JIeBaHHUM,
pupojIe BBI3BIBACMBIX OAKTEePHSIMH U
BUpyCamMu
PacturensHblit I'maBHbIE CBOMCTBa | YTIIyOUTH 51 Boigenste u  00606mats | [Hudposoit
OpraHu3M U  €ro | pacTeHUM: 00001m1aTh CYyILIECTBEHHBIE MPU3HAKU | MHKPOCKOIT u
0COOEHHOCTH aBTOTPO(PHOCTB, CYIIIECTBCHHBIC pacTeHUHW W PACTUTENBHOH | roTOBBIE MU-
HECITOCOOHOCTH K | IpU3HAKU pacTeHUN KIJICTKH. KpOTpEnapaThl,
AKTUBHOMY Y PaCTUTEITHHON XapakTepu3oBarh naboparopHoe
TIepeIBUKEHHIO, KJIETKH. 0COOEHHOCTH TPOLECCOB | oGopynoBanue A
pa3MenieHne OCHOBHBIX KU3HCACATCIIBHOCTHU IPUTOTOBJIEHUS
yactem — KOpHSI U paCTeHHﬁI IrUTaHusd, BPEMEHHBIX
nobera—B JIBYX pa3HbIX JbIXaHWA, (I)OTOCI/IHTC33., MHKpOIIPEIa-
cpenax. OcobeHHOCTH Pa3MHOKCHU. CpaBHI/IBaTB paroB
PaCTUTENBHON  KIIETKH: 3Ha4YCHUEC IOJIOBOTO a
NIPUHAIEKHOCTE K 3Y- Oecrosoro croco0oB
KapHuoTam, HaJau4yue Pa3MHOKCHU A paCTCHHﬁ,
KJIETOYHOM CTCHKU, Ac€JIaThb BbIBOJBI HA
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IUIACTUJ, W KPYHHBIX
BaKyOJICH.

CnocoObl  pa3MHOXKECHHS
pacTeHuii: TIOJI0OBOE U
oecnonoe. OcoOEeHHOCTH
MOJIOBOTO PAa3MHOKEHUSI.
Tuner OecmoJioro
pa3sMHOXKEHUA:
BEIreTaTuBHOC,
Criopamu,JIeJICHHEM
KJIETKHA HaJABOEC

OCHOBE CPaBHEHHSL.
OOBACHATD POJb PA3IUUYHBIX
pacTeHU! B )KU3HU YEJTOBEKA.

[TpuBOIUTH pUMEpPHI
UCIIONIb30BAHUSI  YEIIOBEKOM
pasHbIX CIoco0oB

Pa3MHOKEHHUs paCTEHUH B
XO35HCTBE U B IIPUPOJIE
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IHapcTBO rpu6oB. | ['pubel, ux cxoxacrBo c | Jlath Boinensats u | Hudpopoii
JInmaiHuku JPYTHMH JyKapuOTHYe- | XapaKTEPUCTUKY XapaKTepU30BaTh MHUKPOCKOIl U
CKHMH OpraHu3MamMu — | CYIIECTBEHHBIX CYILIECTBEHHbBIE MIPU3HAKU | TOTOBBIE
pacTeHUAMH u | IPU3HAKOB CTPOCHUS CTPOGHHUS U IPOLECCOB | MUKPOIPEIapaThl
JKUBOTHBIMH . plm MIPOLIECCOB KU3HEJEATENBLHOCTUIPUOOB U | rpubOoB,
OTIIHYLE OT Hux. | XKU3HEICATCIbHOCTH JIMIIAaNHUKOB Ha KOHKPCTHBIX | repOapHBIit
Cremuduueckue l“pI/I60j3 u EPHMean- MaTepuasi rpuooB
CBOMCTBA rpu6os. | THIHIAHHIKOB Fs;g:;BaTbco c;;gg;;:; JIUIIANHAKOB
Muoroo6pasue 1 pacTeHui,  IKUBOTHBIX W
SHaqCHUC IrpHOOB: JIMIIAHUKOB, JIe1aTh
IUICCHEBBIX, HIANIOYHBIX, BBIBOJBI.  XapaKTepU30BaTh
apa3sUTHYECKUX. 3HAYCHUE rpuboB u
JInmaliHuku Kak ocoOble JUIIANHUKOB JUISl IPUPOABI U
CUMOHMOTHYIECCKUE YeJI0BEeKa.
OpTaHM3MBlI, X Otmeuathb OIIACHOCTh
MHOT000pasHe " SIIOBUTHIX TPUOOB U
3HaueHue HE00X0IUMOCTh 3HAHUS
mpaBun  cbopa TpubOB B
pupoie
JXKuBoTtHsIit opranusm u| OCoOOEHHOCTH KUBOTHBIX | BeiaenuTs " Boigenste u 0000math | Bnaxnbie
€ro 0COOEHHOCTHU OpPraHU3MOB: 00001HTH CYIIECTBEHHbIE MPU3HAKU | IpenapaThl
[IPUHAJIE)KHOCTh K | CYIICCTBEHHEIC CTPOGHHS MU IIPOLIECCOB | KMBOTHBIX
SyKaproTam, HPHU3HAKK  CTPOCHUS KU3HEIEATENLHOCTH Pa3IMYHBIX THIIOB
reTepoTpoQHOCTS, ¥ HpONeccos *KUBOTHBIX. HabmonaTh u

CITOCOOHOCTH K aKTUBHO-

KHU3HCACATCIIBHOCTHU
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My HEPEIBIIKEHUIO, PKHBOTHBIX
3a00Ta O  IIOTOMCTBE,
[MOCTPOMKA KU (THE3,
HOp). JleiieHne >KUBOTHBIX
o crnocobam I0OBIBaHUS
TTHAILN:
PacCTUTEILHOSITHBIC,
XUIIHBIE,
Mapa3suTHICCKHE,
MagaabIINKNA, BCESIHEIE

OIIMChIBATb IIOBCACHUC
KNBOTHBIX.

HazriBaTh KOHKPETHbIE
[pUMEPbl PA3IUYHBIX JUKHUX
SKMBOTHBIX u HanOoJee
pacrpoCcTpaHEHHBIX
ITOMAIITHUX KUBOTHBIX.
OOBACHATH POJIb PA3TUIHBIX
PKHBOTHBIX B KM3HU YeEJIOBEKA.
XapakTepru3oBaTh CIIOCOOBI
[MUTaHUS, paccelieHus,
MepeKUBaHUS
HEOIaronpUsATHBIX YCIOBUN U
MTOCTPOMKH JKHMJIUL]

PKMBOTHBIMU

5. 3aKOHOMEPHOCTH B3aUMOOTHOILIEHUI OpraHu3MoB U cpeabl (15 u)
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Y crioBUsI )KM3HU Ha Cpensl JKU3HU |J[aTh XapaKTEPUCTUKY Breinenars u [[udposas
Semie OpPraHU3MOB Ha 3€MJIE: [OCHOBHBIM  CpeaaM XapaKTepU30BaTh nmabopaTopusi 10
BOIHAA, HAa3¢MHO- HKHU3HU CYILLECTBEHHBIE DKOJIOTUH JATUYUK
BO3IyIIHAS, TIOYBEHHAS, IpU3HAKY cper MYTHOCTH,
gi?:ﬁ; MSKILI;?:; KH3HH Ha 3emiie. HaspiBathb EJII;”(HOCTH’
OPraHH3MOB B  DA3HBIX XapaKTepHbIC TPU3HAKU ) er'I,eKI/ICJ'IOFO
cpenax. DKOIOIMYECKHE OpraHu3MOB — oburarenei rasa M KHCIOPOZA)
(haKkTOpHI:a0OMOTUIECKHE, OTUX CPEJ XKU3HH.
OHOTHUYECKHUE U XapakTepu3oBaTh YePTHI
AHTPOIIOrCHHBIC [PUCIIOCOOJICHHOCTH
OpraHu3MOB K Cpeae Hx
oOUTaHUS.
PacnioznaBatb u
XapaKTepu30BaTh
DKOJIOTUYECKHE (dakTopbI
CpeIbl
DKOJIOTHYECKUE O600menue panee u3y-  [BBIIBUTH OCHOBHBIE Brigenste u [udposas
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POoOJIEMBI

chepe.
TIPUPOIBI

B

ouo-
OxpaHa

YEHHOTO MaTepuara.
OTHOIICHUE YelloBeKa K
OpUposic B HCTOPHH
4eJI0BCUECTBA.
[IpoGnembr  Guocdepsr:
HUCTOLIEHUE TMPUPOIHBIX
pecypcoB, 3arpsi3HEHHE,
COKpallleHUE
OHMOJIOTUYECKOTO
pasHooOpa3us. Perienue
IKOJIOTUYECKUX MPOOIIeM
ounochepsr:
panroHaIbHOE
UCIIOJIb30BAHUC
pecypcos,
TIPUPOIBI,
9KOJIOTHYECKOE
o0pa3oBaHHe HACEICHHUS.
JlaboparopHas

pabota Ne6
«OrneHka KavyecTBa
OKPYKaIoIIeH Cpebl»

OXpaHa
BceoOIIee

IKOJIOTHYECKHUE
npobiemsl duocde-

pBL. [IposecTun
OLICHKY KauyecTBa
OKpYy>Karoleu

CpEIbl.

XapaKTepu30BaTh  MPUYUHBI
JKOJIOTMYECKUX Ipo0ieM B
ouoctepe. [IporHo3mpoBaTh
MOCTICICTBUS UCTOIICHUS
MPUPOJHBIX  PECypcoB U
COKpaIleHUs
OHMOJIOTUYECKOTO
pa3HooOpasus. O6cyxnath Ha
KOHKPETHBIX npuMepax
IKOJIOTUYECKHUE  MPOOIEMBI
CBOETO peruoHa u Ouochepsl
B 1ICJIOM.

AprymeHTHpoBaTh

HE00X0MMOCTh 3aIUATHI
OKpYy>Karoleu cpenbl,
COO0JTIOICHUS MIPaBUIT
OTHOWIEHUsI K JKUBOM W

HEXUBOU NpUpoe. BeIABIATE

U OLICHMBATH CTEleHb
3arpsi3HEHUST  TIOMEUICHMI.
@duKcUpoBaTh  pe3yJbTATHI
HaOdroleHuit M Jenarthb
BBIBO/JIBI. CoOmronath

npaBuia paboThl B KaOMHETE,
oOpareHus ¢ 1a0opaTOpPHBIM
o0opynoBaHueM

nabopaTopust 1O
9KOJIOTUH (JIaTYHUK
BJIQKHOCTH,
YIJIGKHCIIOTO  Ta3a
U KHCIIOPOJIa)
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