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ot 19.06. 2022r.

[MTpuxaz Ne68 ot 20.06.2022r

TOUKA \!pocm

Pa6ouasi nporpamma

y4eOHoro kypca  « buoJiorus B 5-9 kmaccax
(HaMMEHOBAaHUE MPEAMETA)
C MCIIOJIb30BaHueM o0opyaoBaHusl ieHTpa «Touka Poctay

Ha 2022-2023 yueOHbIH To1
(Cpok peanuzaiyn)

yuntens  ['emsixoBoit Aimar CylTaHOBHBI



BBenenue

Ocnamenne oOmeoOpa3oBaTeIbHBIX IIKOJI COBPEMEHHBIM  AHAJIOTOBBIM U
nupoBeIM  00OpyAOBaHWMEM  SIBISIETCSA ~ MaTepualibHOM  0a3oi  peanu3aiuu
®denepanbHOr0 TrOCYIapCTBEHHOTO O00pa30BATENbHOTO CTaHAApTa. IJTO OTKPHIBAET
HOBBIE BO3MOXKHOCTH B YPOUHOH M BHEYpPOUYHOW, BHEKJIIACCHOM JESATENbHOCTU U
ABJIIETCS. HEOTHEMJIEMBIM YCIOBUEM (DOPMUPOBAHUS BBICOKO- TEXHOJOIMYHOM Cpeibl
IIKOJIbI, 0€3 KOTOPOM CIIOKHO MPEACTaBUTh HE TOJBKO MpoduiibHOEe o0ydyeHHe, HO U
COBpEMEHHBI  OOpa3oBaTelbHBIM  Mpolecc B  IenoM. Paspacraercs — moje
B3aMMOJICHCTBUS YUYEHUKA M YUUTENS, KOTOPOE PACHpPOCTPAHSIETCS 3a CTEHBI IIKOJbI B
peaNIbHBIN U BUPTYaAJIbHBIN COLUYM.

TemaTnka paccMaTpuBaeMbIX OSKCHEPUMEHTOB, KOJIMYECTBEHHBIX OIIBITOB,
COOTBETCTBYET CTPYKType NMPUMEPHO 00pa3oBaTenbHOIl MporpaMMmbl MO OMOJOTHUH,
conepxkannio  DenepasbHOrO  TOCYAAPCTBEHHOTO  00pa30oBaTENBLHOTO  CTaHAApTa
(D®I'OC) ocHOBHOTO 0011IETO 0OPA30BAHUS.

OcHoBHas neab Kypca «buonorum» - cucremarusanusi 0a30BBIX 3HAHHM O KUBOU
Opupojie, TMOATOTOBKA  yYalUXCS K  BOCHPHUATHIO  OOIMMX  OHOJOTHYECKHUX
3aKOHOMEPHOCTEM, 3aKOHOB U TEOPHUHU.

3apaum Kypca:

- aKTyaJu3UpOBaTh 3HAHMS M YMEHHs y4allerocs, chOpMUPOBAHHBIE y HETO MpHU
n3yueHUH Kypca «OKpyKarouuid MUpP»;

- pa3BUBaTh IIO3HABATENBHBIA HWHTEpPEC yUalIUXCs K OO0BEKTaM U MpoIeccam
OKPYXAIOILIEro MUpPA;

- Hay4yuTh TMPUMEHSTh 3HAHUS TMPU U3y4YeHUU pasnenoB <« KuBoil opraHuzmy,
«MHOroo0pasue >KMBbIX OPraHU3MOBY», «HEJI0OBEK U €€ 3J0POBbEY;

- HAYYUTh YCTAHABIMBATH CBSI3H B CUCTEME OMOJOTMYECKUX 3HAHUM.

Ha 6aze uentpa «Touka pocTtay obecrneunBaeTcs peanusanus o0pa3oBaTebHBIX
porpamMm €CTECTBEHHO-HAYYHOMN 151 TE€XHOJOTHYECKOU HaIPaBJIEHHOCTEM,
pa3pa0OTaHHBIX B COOTBETCTBHM C TpEOOBaHUSAMHM 3aKOHOJATENbCTBA B cdepe

oOpa3zoBaHus 151 c y4ETOM pEeKOMEHAanI



®denepanpHOro oneparopa yueOHoro npeamera «buoaorusy.

OOpasoBaTenbHass MporpaMma TO3BOJISIET MHTETPUPOBATH pealM3yeMble  371eCh
MOJAXOJIbI, CTPYKTYPY M COJEpaHue IMpU OpraHu3anuu oOydeHus Ouosoruu B 5—9
KJIaccax, BBICTPOEH- HOM Ha 0a3e J000ro M3 JOCTYHNHBIX Y4YEOHO-METOAMYECKHUX
komiiekcoB (YMK).

Hcnonb3oBanue obopyaoBanus neHrpa «Touka pocta» npu peanusauuu gaHHo Ol
NO3BOJISIET CO3/1aTh YCIOBHUS:

- IIS1 pacIiMpeHus COJIep KaHMsl IKOJIbHOTO OMOJIOTHYECKOT0 00pa30BaHus;

- JIJIs TIOBBIIIIEHUSI TIO3HABATEILHON aKTUBHOCTH O0YYaIOIIUXCS B €CTECTBEHHO-HAYYHOM
obnacru;

- I pa3BUTUS JIMYHOCTH peOeHka B 1mpouecce O0OydeHHs OHMOJIOTHH, €ro
crocoOHocTel, (HOPMUPOBAHUS U YIOBIETBOPEHHUS COIMAIBHO 3HAUYUMBIX UHTEPECOB U
nOTpeOHOCTEH;

- 7151 pabOThl ¢ OIAPEHHBIMU IIKOJbHUKAMU, OPTaHU3alMU WX Pa3BUTHUS B Pa3IUYHBIX
00- nactax o0pa3oBaTeIbHOM, TBOPUECKON NESITETHHOCTH.

[Ipumensis uudpoBbie gabOpaTOpUM Ha ypokax OHOJOTHH, YyYalluecs CMOTYT
BBIMIOJTHUTh MHOXECTBO J1A0OPATOPHBIX pabOT M JKCIEPUMEHTOB IO MporpaMme
OCHOBHOM IIIKOJIBI.

buosorus pacrenmii:

Jpixanne nuctheB. Jlpixanue kopHeu. IlormomieHue BOABI KOPHSIMH PACTCHUU.
KopneBoe naBnenue. Mcnapenuwe Bonbl pacteHusiMU. DotocuHTe3. [[pIxaHWE CEeMsH.
YcnoBus npopacTaHus ceMsiH. TerToroOuBEIE U X0JI00CTONKHE PACTCHUS.

3o0o0s10rUN:

N3ydyeHne OJHOKJIETOYHBIX J>KUBOTHBIX. [3yueHHe BHEIIHErO0 CTPOECHUSA JOKIEBOTO
4yepBsi, HAOJIOJICHUE 33 €0 MEPEBHKEHUEM U PEaKIUsIMHU Ha BHEIIHHUE Pa3apa)KCHUsl.
N3yyenue cTpoeHUs MOJUTIOCKOB TIO BJIKHBIM mpemnaparam. M3ydenne mHOrooOpasus
YICHUCTOHOTUX MO KOJUIEKIUsAM. M3yueHue cTpoeHust ppi0 MO BIAXKHBIM IperapaTaMm.
N3yuenne crpoeHus nrtuil. M3ydeHwe CTpO€HUS MIIEKOMUTAIOMMX 10 BIIAXKHBIM
npenaparaM. Bonnsbie ;xuBOTHbIE. Temno- KPOBHBIE U XOJIOJHOKPOBHBIC )KUBOTHBIE

YeaoBek H €ro 310POBLE:



N3yuenne xkpoBooOpamienus. Peakiuss CCC Ha [03UpOBAHHYIO Harpysky.
3aBUCUMOCTb MEX]ly Harpy3koi M ypOBHEM 3HEPreTHYecKoro oomeHna. I'azooomen
B JIErkux. Mexanusm nérounoro asixanus. Peaknus JIC Ha Pusznueckyro HarpysKy.
Kusnennass  €MKOCTh  JIETKUX.  BbI-  JenuTenbHas,  JIbIXaTelibHasT WU
TepMoperyisTopHas ¢GyHkuus kKoxu. [ledictBue QepmMeHTOB Ha cyOcTpar Ha
npumepe katanassl. [Iprcnoco61eHHOCTh OpraHu3MOB K cpejie OOUTaHUS.

OO0wmas Omonorus:

JletictBue ¢epMeHTOB Ha cyOcTpaT Ha mnpumepe Karanaswel. Pasmoxenue H202.

Bnusinue pH cpenpsl Ha akTuBHOCTH (pepMeHTOB. DaKTOphI, BIAMSIOUIME HA CKOPOCTh

npouecca QorocuHTe3a. M3ydeHue KIETOK M TKaHEH pPAcTeHWM M KUBOTHBIX Ha

TrOTOBBIX MUKpOIIpENapaTax u uX onucaHue. BoisiBIeHNEe U3MEHUUBOCTH Y OPraHU3MOB.

BrisiBnienue mnpucrnocoOjieHud y OpraHu3MOB K cpefe oOuTaHus (Ha KOHKPETHBIX

npuMepax).

[Inanupyemsble pe3yabTaThl 00yueHus o kypcey «buonorus . 5—9 kiacey .

Jluunocmmvle pesynomamot’

- 3HAHWE OCHOBHBIX NPUHLMUIIOB W NIpPaBUJl OTHOLIEHUS K JKUBOW MPUPOJAE, OCHOB

3I0pOBOT0 00pasa KU3HU U 3J0pPOBHECOEPETAIONINX TEXHOIOTUH;

- peanmzaiusi yCTaHOBOK 3I0POBOT0 00pa3a >KM3HU

- chOpMHUPOBAHHOCTHh TO3HABATEIBHBIX HMHTEPECOB M MOTHBOB, HAMPABICHHBIX Ha

U3YUYEHUE KUBOW NPUPOJbI, HMHTEIJICKTYyaJIbHbIX YMEHUN (IOKa3blBaTh, CTPOMUTH

paccyXIeHusl, aHAJIU3UPOBaTh, CPAaBHUBATH, JEJNATh BBIBOJALI U Ip.); ICTETUUYECKOTO

OTHOIICHUS K KUBBIM OOBEKTaM.

Memanpeomemusbie pesynomamul:

- OBJIAJICHHE COCTAaBISIONIMMHU HCCIEIOBATENILCKOM M MPOEKTHON JEeATEIbHOCTH,

BKJTFOYAsi YMEHUS BUJIETh MPOOJIEMY, CTABUThH BOMPOCHI, BBIBUTAThH TUITOTE3HI,

JaBaTh OMNpPEACIICHUS TMOHATHUSM, KJIacCU(UIIMPOBAaTh, HAONIOAATh, MPOBOIUTH

AKCHEPUMEHTHI, JeiaTh BbIBOJBI U 3aKJIIOYEHHUS, CTPYKTYpUpPOBaTh Marepual,

OOBSICHSITh, JJOKA3bIBATh, 3AIUILIATH CBOU UJICH;

- yMeHHUsI paboTaTh C pa3HbIMU UCTOUHHKAMH OMOJIOTHYECKOM MHPOpPMAIIUU: HAXOIUTh

OMOJIOTMYEeCKYl0 UWH(OpPMAlMI0 B Ppa3IUYHBIX HCTOYHMKAX (TEKCTE Yy4eOHHKa,



HAay4YHO-TIOMYJISIPHON  JHUTEepaType, OHOJOTMYECKUX CIIOBApAX U CIPABOYHHKAX),
aHAIM3UPOBATH U OLEHUBATH MH(OPMAIMIO, TPE0OPa30BbIBATh HH(POPMALIUIO U3 OJTHON
(OpMBI B APYTYIO;

- CIIOCOOHOCTH BBHIOHMpATH IIEJEBHIE M CMBICIOBBIE YCTAHOBKHM B CBOUX JEHUCTBUSX U
MOCTYTMKAaX MO OTHOILIEHUIO K JKUBOM MPUPOJIE, 3I0POBBI0 CBOEMY U OKPYIKAIOIINX;

- YMEHHUS aJICKBATHO MCIIOJIL30BaTh PEUEBBIC CPEACTBA JJIsl TUCKYCCUU U apryMEHTAllUU
CBOEH MO3UIINHU, CPABHUBATH Pa3HbIE TOUKU 3PEHUS, apIYMEHTHPOBATh

CBOIO TOUYKY 3pEHUsI, OTCTauBaTh CBOIO MO3UIHIO.

IIpeomemmnvie pesynomamoi:

- (opMupoBaHHE IIEHHOCTHOTO OTHOIICHHUS K KUBOW NPHUPOJE, K COOCTBEHHOMY
OpraHu3My; TOHMMaHHW€ poJu Ouosiorud B  (HOPMUPOBAHUU  COBPEMECHHOM
€CTEeCTBEHHOHAYYHOU KapTHUHBI MUPA;

- YMEHHUE TIPUMEHSTh CUCTEMY OMOJOTUUECKUX 3HAHHM: PACKPhIBATh CYITHOCTb KUBOTO,
Ha3bIBaTh OTIWYHS KMBOTO OT HEXKHMBOTO, MEPEUYUCIATh OCHOBHBIE 3aKOHOMEPHOCTH
opraHu3anuu, (QyHKIHMOHUPOBAHUS OOBEKTOB, SIBJICHHM, MPOIIECCOB >KUBOW MPUPOIBI,
HBOJIIOIMOHHOTO Pa3BUTHUSI OPTaHUYECKOTO MHPA B €r0 €MHCTBE C HEKUBOM MPUPOION;
c(OpPMHUPOBAHHOCTh MPEICTABICHUNH O COBPEMEHHOW TEOPHH JBOJIOLMH M OCHOBHBIX
CBUJIETEIIbCTBAX SBOJIOIUU;

- BJAQJCHUE OCHOBAaMHU TMOHATUWHOTO anmapara ¥ HAyYHOrO s3bIKa OWOJIOTHH:
VCMOJIb30BAHUE U3YUYEHHBIX TEPMUHOB, IOHATUH, TEOPU, 3aKOHOB U 3aKOHOMEPHOCTEUN
TUIs1 0OBSICHEHUST HaOJTI0/1aeMbIX OMOJIOTMYECKUX OOBEKTOB, SIBICHUIN U IIPOIIECCOB;

- IOHUMaHKE CIIOCOO0B MOTYYEHUST OMOIOTUUECKUX 3HAHUI; HATMUNE OMBITA UCTIONH30-
BaHHUS METOJIOB OWOJIOTHMH C IEJIbI0 HM3YYCHHS] KUBBIX OOBEKTOB, OMOJIOTHYECKHUX
SABIICHU W TIPOIIECCOB: HAONIO/IEHWE, OMUCAaHWE, MPOBEJCHUE HECIOKHBIX
OMOJIOTUYECKUX OIBITOB W OJKCIEPUMEHTOB, B TOM 4YHCIE C HCIOJb30BaHUEM
AHAJIOTOBBIX M MU(PPOBBIX MPUOOPOB U MHCTPYMEHTOB;

- YMEHHUE XapaKTepU30BaTh OCHOBHBIEC TPYMIbl OPraHU3MOB B CUCTEME OPraHHUYECKOTO
Mupa (B TOM 4YHUCJIE€ BUPYCHl, OAKTEpUHU, PACTEHUS, TPUOBI, KUBOTHBIC): CTPOCHHUE,
MPOLIECCHI KUZHEACATEIbHOCTH, UX MPOUCXOXKJIECHUE, 3HAUYCHHE B IMPUPOJE U KU3HU

YeJIOBEKa;



- YMEHHE OOBSICHSATH IOJOKEHUE YEJIOBEKAa B CHUCTEME OPraHMYECKOro MHUpa, €ro
MPOUCXOXKJEHUE, CXOJCTBA W OTIWYMUS YEJIOBEKa OT >KUBOTHBIX, XapaKTepHU30BaTh
CTPOE€HHUE W  MPOLECChl  JKU3HEAESITEIbHOCTH  OpraHu3Ma  4YeJOBEKa,  €ro
MPUCIIOCOOJICHHOCTh K Pa3- JUYHBIM DKOJIOTUYECKUM (aKTopaM;

- YMEHHE ONHUCHIBATH KJICTKHU, TKaAHU, OpTaHbl, CUCTEMbl OPTaHOB M XapaKTEPU30BaTh
BaOKHEUINIME OWOJOrHMYECKUEe TMPOIEeCcChl B OpraHu3Max pacTeHUM, XUBOTHBIX W
YeJI0BEeKa;

- copMHPOBAHHOCTH MPEJICTABICHUN O B3aMMOCBSI3M HACJIEIOBAHUS TMOTOMCTBOM
MPU3HAKOB OT POJUTEIbCKUX (OPM € OpraHu3alueil KIeTKH, HaJIudyheM B Heu
XpOMOCOM  Kak HOCHUTEJNIEM  HacleJACTBEHHOW uHpoOpManuu, 00 OCHOBHBIX
3aKOHOMEPHOCTSX HACJIEI0BAHUS NTPU3HAKOB;

- ¢OpMUPOBAHHOCTH TIPEJCTABICHU 00 OCHOBHBIX (haKTOpaX OKPYKAIOIIEH CPeibl, UX
poJIM B OKU3HEACATEILHOCTH W JBOJIONMHM OPraHW3MOB; TpEJACTaBiIeHUE 00
aHTPONOTeHHOM (haKTOpe;

- c()OpMUPOBAHHOCTH MPEJICTABICHUN 00 KOCHCTEMAaxX U 3HAUYE€HUU OMOpa3zHOoOOpa3us;
0 I100aTbHBIX IKOJIOTMYECKUX MPoOIeMax, CTOSAIIUX Mepe]] YeTIOBEYECTBOM U CIIocobax
UX TIPEOJIOJICHHUS.

- yMEHHE pemiath y4eOHble 3a7aud OMOJIOTMYECKOTO COJAEpkKaHUs, B TOM YHCIE
BBISIBJISIT TPUYMHHO-CIICJACTBEHHBIE CBSI3U, MPOBOJIUTH PACUEThI, JENaTh BHIBOJABI Ha
OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

- YMEHHE CO3/1aBaTh U MPUMEHSTH CIOBECHBIC U TpadruecKkre MOAENIH Il 0ObSICHEHUS
CTPOEHHSI JKUBBIX CUCTEM, SBICHUIN U MPOLIECCOB )KUBOM MIPUPO/IbI;

MOHMMAaHUE BKJIAJAa POCCUUCKHX W 3apyOCKHBIX YUEHBIX B Pa3BUTHE OMOIOTHYECKUX
HayK;

- BJIaJIeHNE HaBbIKaMu paboThl ¢ nH(pOpMaIei GMOTOTUIECKOTO CONePKAHUS,
MPEICTaBICHHONW B pa3HOMl QopMe (B BHIE TEKCTa, TAaOJWYHBIX JAHHBIX, CXEM,
rpadukoB, TEarpamMm, MojelNel, N300paKeHuH ), KpUTHYECKOTO aHaIn3a HHGOPMAITUU U
OLICHKH €€ JIOCTOBEPHOCTH;

- yYMEHHE€ IJIJaHUPOBaTh I0J] PYKOBOJCTBOM HACTaBHMKAa M MPOBOJAUTH Yy4eOHOE

HCCIIEIOBAHUE WIIM MPOEKTHYI0 paboTy B 00JiacTh OMOJOTHM; C YYETOM HAMEUEHHOMU



e (GopMyiaupoBaTh MpoOsieMy, THIOTE3y, CTaBUTh 3a/ayd, BbIOMpaTh aJeKBAaTHbBIE
METOABl JJIsi WX peumeHus, (OpMyJIHpPOBaTh BBIBOJABI; MYOJIMYHO MNPEACTABIAThH
IIOJIyYEHHBIE PE3YJIbTATHI;

- YMEHUE HUHTErpUpOBaTh OMOJIOTMUECKHE 3HAHHUS CO 3HAHUSAMHU JPYIHMX Y4YEOHBIX
MIPEIMETOB;

c(OpMHPOBAHHOCTh OCHOB 3KOJIOTMYECKON T'PaMOTHOCTH: OCO3HaHUE HEOOXOAMMOCTH
JEUCTBUN MO COXpaHEHHIO0 OHOpazHOOOpa3usi U OXpaHE MPUPOAHBIX 3IKOCHCTEM,
COXPAHEHUI0 MW YKpPEIUIEHHWIO 370pOBbS 4YEJIOBEKAa; yMEHHE BBIOMpaTh IIeJIeBbIC
YCTAHOBKH B CBOMX JIEMCTBUAX U MOCTYIIKaX MO OTHOUIEHHUIO K JKMBOM PUPOJE, CBOEMY
3I0POBBIO U 3I0POBbIO OKPYKAIOIINX;

- YMEHHUE HCIOJIb30BaTh MPHOOPETEHHbIE 3HAHHMS M HABBIKK JJIS 3J0POBOr0 00pasa
KU3HU, cOATAHCUPOBAHHOIO MUTAHUS U (PU3HUECKONW aKTUBHOCTHU; HEIPUIATHE BPEAHBIX
OPUBBIYEK WM 3aBUCUMOCTEW; yMEHHE  NPOTHBOJEHCTBOBATH  JKEHAYYHBIM
MaHUTYJIAIHSIM B 00JaCTH 370POBBS;

- OBJIQJICHUE TMpUEMAMHU OKa3aHUS I[E€PBOM MOMOIINM YEJIOBEKY, BbIpAllBAHUS

KYJIbTYPHBIX paCTGHI/Iﬁ )41 yXoda 3a JOMAallTHNMH JKHNBOTHBIMU,



TemaTu4yeckoe MIIAHUPOBAHUE

Temarnueckoe MmiIaHUPOBaHUE MaTepUalla B S Kilacce
«B1OJIOT'A — HAYKA O )KUBOM MUPE»
Yacts 1. buonorus — Hayka 0 )KUBOM MUpPE

Yacte 2. MHOTOOOpa3ue KUBBIX OPraHU3MOB.

Yacts 3. )Ku3Hb OpraHu3MoB Ha IJIAaHETE 3eMJIs
Yacts 4. Uenosek Ha miaHeTe 3eMils

[peHue, SKCIepu-
MEHT.
JlaGopaTopHas pa-
6ota No 1
«3yuenue ycTpou-
CTBa YBEIHUUTEb-
HBIX TPUOOPOB»

PKUBOM MPUPOJIBI. Y Be-
TMYUTEIbHbIE TPUOOPHI:
Tynbl py4yHasi, IITaTUB-
Has, MUKpockorl. P. I'yk,
A. Ban JleBenryk. Yactu
MUKpockomna. Mukpo-
npemnapart. [IpaBuna pa-
0OOTBI C MUKPOCKOIIOM.

Paznuuath pydHyro u
MITATUBHYIO JIYIIbI,
3HATh BEJIMYUHY IOJTY-
4aeMoro ¢ UX MOMo-
[IbIO YBEJTHUYEHUS.

KpPOCKOTIa U COOJTIOAATh TpaBuIIa pa-
OOTHI C MUKPOCKOTIOM.

CpaBHHMBATh YBEITHYCHHE JIYITBI ¥ MU-
KpOCKOTIA.

[Tomy4aTs HaBBIKH PaOOTHI C MHKPO-
CKOTIOM TP U3YYEHHH TOTOBBIX MU-
KpOIIPEIaparosB.

CoOmmronaTh paBuiIa paboThl B KaOu-
HeTe, oOpaIieHus ¢ JIabopaTOPHBIM
00opynoBaHuEM

Ne i/t IleneBas ycraHoBkaKon-Bo  |OCHOBHBIE BUJIBI nesreiabHoctAcionn30-
Tema Conepxanue ypoka 4acoB 00ydJaronuxcsi Ha YpOKe/BHEY- POUYHOMBAHHE 000-
3aHSATUN pyIOBaHHE
1 . Buonorust — Hayka o ;kuBoM Mupe (8 1)
1 Mertonbl uzydenus |[Mlcnosib30BaHUE yBe- OObsicHATh Ha3Haue- |1 YMeHne paboTath ¢ 1a60paTOPHBIM Mukpockor
PKUBBIX OPTaHU3MOB: [THYUTEIILHBIX MPUOOPOB [HUE YBEITUYUTEIBHBIX 000pyI0BaHUEM, YBEIIMUNUTEIHLHBIMU CBETOBOM,
HaOIOCHNE, U3Me- [[TPU U3YUYEHUU OOBEKTOB [TPHOOPOB. npubopamu. M3ydars ycTpocTBO M-  [iU(ppoBOi

Kierounoe ctpoe-
HUE OPraHU3MOB.
MHuoroo0pasue kie-
TOK. MeToapl usyue-
HUS KUBBIX

Crtpoenue kineTku. TkaHu
Krnetounoe ctpoeHue
PKUBBIX OPTaHU3MOB.
Krnetka. YacTu KieTku u
VX Ha3HAYCHHE.

BbIABIIATE YacTu
KJIETKHM Ha pUCYHKaX
yueOHHKa, XapaKTe-
pPU30BaTh UX 3HAYE-
HUE.

YMeHue paboTath ¢ 1a00paTOPHBIM

000pyIOBaHUEM, YBEITHUUTEILHBIMA
npubopamu. HabGmonats gactu u op-
raHOU/IbI KJIETKH Ha TOTOBBIX MUKPO-

[pernaparax 1nmoJa MaJibIM 1 OOJIBIIINM




Ne /it LleneBass  ycraHoBkaKon-Bo  |(OCHOBHBIE BU/BI nesrenpHoCcTHCnoNb30-
Tema Conepxanue ypoka JacoB oOyyaromuxcs Ha YpOKe/BHEY- POYHOMBAHUE 000+
3aHATUU pyJdoBaHHE
2 OpraHu3MOB: Ha- [lonsitue o Tkanu. Tkanu |CpaBHUBATH )KUBOT- |1 YBEITMYEHUEM MUKPOCKOTIA U OITUCHI- MHuKpocKom
OJroieHue, U3Mepe- PKUBOTHBIX M PACTCHHUU. [HYIO M PACTUTEIBHYIO BaTh HX. U (pPOBO,
HUE, SKCTIEpUMEHT  |MX QyHKIHH. KJIETKH, HAXOIUTh Pasznuyath OT/AENbHBIE KIETKH, BXOS-  [MHUKpOIIperna-
JlaGoparopHnas pa- YepThl UX CXOJICTBA U e paTel
6oTa Ne 2 pa3ymsl. B COCTaB TKaHHU.
«3HAKOMCTBO C Pasnuyars TKaHU XKU- 0O600mmath U GUKCUPOBATH PE3YNbTA-
KJIETKaMU pacre- BOTHBIX U PaCTEHUI ThI HAOJTFO/ICHUH, JIeTIaTh BBIBO/IBI.
HU» Ha pUCYHKaX y4eOHH- CoOmronaTh paBuiIa paboThl B KaOu-
Ka, XapaKTepH30BaTh HeTe OnoJiorru, oOpaiieHus ¢ 1abo-
WX CTpOCHHUE, 00bsIC- paTOPHBIM 000PYI0BaHUEM
HATh UX QYHKIUU.
3 Oco0eHHOCTH XUMHU- [ XMMUYECKHHA COCTAB Paznuuare Heopranu- |1 HaGmronaTh 1€MOHCTPAIIUIO OTIBITOB
YEeCKOro COCTaBa KJICTKU. YeCKUe U OpraHuye- YUUTENIEeM, aHATU3UPOBATh X pe-
PKUBBIX OPraHU3MOB: [XMMHYECKUE BEIIECTBAa |CKHUE BEUIECTBA KIIET- 3YJIbTAThI, IEJIaTh BHIBO/IBL.
HeopraHuyeckue U [KieTku. Heopranuue- |k, MUHEpaJIbHBIE CO- AHaNM3UPOBATH MPECTABICHHYIO Ha
OpraHMYecKue Be-  CKHE BEUIeCTBa KJIETKU, |11, OOBSICHATH X pUCYHKax ydyeOHHKa HH(OpMAIIHIO O
[1IeCTBa, UX POJIb B [MX 3HAUCHHUE VIS KJIETKU [3HaUEHUE JJIs Opra- pe3yabpTaTax OIbITa, paboTas B mape
OpraHu3mMe u opranuzma. Opranuye- [HU3Ma. Ymenue paboTtaTh ¢ 1a00paTOpHBIM
CKHUE BEIIeCTBA KIETKH, 000pynoBaHEM
WX 3HAYCHHE ISl )KU3HU
OpraHu3Ma 1 KJIETKH
2 . Muoroo6pasue *)uBbIX opranu3Mos (11 u)
baktepuu. Muoro- |(baktepuu: ctpoeHue u | XapaKTepu3oBaTh OnuceiBaTh pa3Ho0OpaszHbie GOPMbI PaccmatpuBa-

oOpasue 6akrepuit

PKU3HEACATEIIBHOCTb.
bakrepun — NIpUMUTHUB-
HbIC OTHOKJIETOYHBIE Op-
ranu3mbl. CTpoeHue 6ak-
Tepuil. PasMHOXeHue

0COOEHHOCTH CTpoe-
HUsl OaKTepuil.

OaKkTepUabHBIX KIIETOK Ha PUCYHKE
yueOHUKa.

Pa3nnyath MOHATHS: «aBTOTPOQEI»,
«reTepoTPOdBI», «ITPOKAPUOTHDY,
«QYKapUOTHI».

Hue OakTepuit
Ha FOTOBBIX
MUKpOIpena-
partax ¢ uc-
M0JIb30BaHUEM




Ne /it LleneBass  ycranoBkaKon-Bo  |OCHOBHBIE BU/IBI nesrenpHoCTH CoNnb30-
Tema ConepxaHue ypoka JacoB oOyJaromuxcs Ha YpOKe/BHEY- POYHOMBAHUE 000-
3aHATHU pyJdoBaHUE
3 OaxTepuit JICJIICHUEM] 1 XapakTepu3oBaTb  IPOLECCHl  KU3HE{U(PPOBOTO
KJIETKHM HazaBoe. bakre- NESATEIbHOCTH  OAaKTepUu KaK IPOKa{MHUKPOCKOIIA.
pUM Kak camas JIpEeBHsI pHOT. ONEKTPOH- HbIE
rpyIIa OpraHu3MoOB. CpaBHUBaTh M OLICHUBAaTh POJb OaKTe-{TaOJIUIIbI i
[Iponeccsl KU3ZHEIes puii-aBTOTpoPoB U  OakTepuii-reTepo-IIaKaThl.
TEJTLHOCTH OaxTepuit TpodoB B mpupogeYmeHnue paboTaTh d
[Tonsatue 06 aBTOTpO(hax 1a00paTOPHBIM 000pyI0BaHUEM,)
1 rereporpodax, Mmpoxa- YBEJIMYUTENbHBIMU pHUOOpamMu.
[pUOTax M dyKapuoTax
4 Pactenus. Muoro- |Pactenus. XapakTepu3oBaTh 1 PaznuyaTh yacTH IBETKOBOTO pacTe- Oo6napyxe-
oOpasue pactenuid. ([IpencraBnenue o gio- [rIaBHbIE NIPU3HAKU HUS Ha pUCYHKE y4eOHMKa, BBIIBUTaTh  |HUE XJIOPO-
3HaueHue pacTeHui [pe. OTIuYuTENnbHOE pacTeHUH. MIPEANOJIOKEHHS 00 MX (PYHKIHSIX. MJ1aCTOB B
B IPUPOJIC U )KU3HU |[CBOMCTBO PACTEHUH. CpaBHMBATh IIBETKOBBIE U FOJIOCEMEH-  [KJIETKaX pac-
yeIoBeKa Xmopodusn. 3naueHue HbIE PACTEHUSI, XapaKTepU30BaTh UX TEHUH C UC-
(dorocunresa. CpaBHe- CXOJICTBO U pa3INyusl. 10JIb30BaHHU-

HUE KJIETOK PacTeHU U
OakTepuii. Jlenenue
[apCcTBa pacTeHUH Ha
PYIIIbBI: BOAOPOCIIH,
[{BETKOBBIE (TOKPHITOCE-
MEHHBIE), TOJIOCEMEH-
HbIE, MXHU, TJIAYHbI, XBO-
11, TAIOPOTHUKH.
Crpoenue pacrenuii. Ko-
penb u nmober. CrnoeBu-
e Bojgopocuei. OCHOB-
HBIEC PA3IMYUs TIOKPHITO-
CEMEHHBIX U
FOJIOCEMEHHBIX pacTe-
HU. Polb IBETKOBBIX
[PACTEHMIA B KU3HU YEJI0-

BCKa

XapakTepru30BaTh MXH, MTAIIOPOTHUKH,
XBOIIH, IJIAYHBI KaK CIIOPOBBIE pacTe-
HUS, OTIPEICISITh TEPMHUH «CIIOPay.
BrISBISITE Ha pUCYHKE yueOHUKaA pa3-
YU MEXKAY PACTEHUSIMH Pa3HBIX
CUCTEeMATUUYECKUX IPYIII.
ConocTaBiATh CBONCTBA PACTUTEIb-
HOH 1 OaKTepuaIbHOM KJIETOK, JieaTh
BBIBOIBI.

XapakTepru30BaTh 3HAYEHUE PACTCHU
pa3HbIX CHCTEMAaTHYECKUX TPYIII B
PKU3HU YeTloBeKaY MeHue paboTaTh ¢
1abopaTopHBIM 000PYIOBaHUEM, YBE-
MTUYUTETHLHBIMU TIPUOOpaMHU.

eM 1udpoBo-
ro
MUKpPOCKOTIA.
DJIEeKTPOH-
HbIC TaOJIUIIBI
W TUTaKaThl.




Ne /it LleneBas ~ ycranoBkaKon-Bo |OcHOBHblE  BHUIBl  AedTenbHOCTHVICIIONB30-
Tema Conepxanue ypoka 4acoB oOyJaromuxcs  Ha  ypOKe/BHEY-BaHUE 000+
[POYHOM 3aHATUU pyJdoBaHHE
5) DKuBotHble. CTpoe- [KuBoTHbIE Pacniosnasats oa- 1 Xapakrepu3oBaTh npocredmux no  (['oroBuths Mu-
HUE )KMBOTHBIX. [IpencraBnenue o hay- |[HOKJICTOYHBIX U pUCYHKaM y4eOHUKa, ONMChIBAaTh UX |[KpoIpernapar
Mmuoroo6pasue xu- [He. OCOOEHHOCTH KU~  [MHOTOKJICTOYHBIX KH- pa3nuyue, Ha3blBaTh YAaCTH UX TeJla. |KYJIbTYpPbI
BOTHBIX, UX POJIb B [BOTHBIX. OTHOKJIETOY-  [BOTHBIX HAa PUCYHKaX CpaBHMBATh CTpOEHUE Tena aMEDBI ¢ [aMeD.
[PUPOJIE U )KU3HU  [HbIE U MHOTOKJIETOYHbIE |yuyeOHHKA. KJIETKOH 3yKapuoT, /1enaTh BbIBobl. |OOHapyxe-
yesoBeKa opranu3msl. Poib xu- HasbiBaTh MHOTOKJIETOUHBIX KUBOT- |[HUE OJI-
BOTHBIX B IIPUPOJIE U HBIX, U300paKEHHBIX HA PUCYHKE HOKJIETOYHBIX
PKV3HU YE€JI0BEKA. 3aBU- yueOHHKA. YKUBOTHBIX
CUMOCTB OT OKPYXKaro- Pa3znuyarh 6€CO3BOHOYHBIX U MO-  |(TIPOCTEM-
el cpeibl 3BOHOYHBIX JKHBOTHBIX. [ITUX) B BO/I-
OOBACHATDH POJIb KUBOTHBIX B )KU3HU [HOH Cpelie ¢
YEJIOBEKA U B IIPUPO/JIE. MCII0JIb30Ba-
XapakTepru3oBaTh (aKTOPhI HEXKUBOH [HHEM U(PPO-
IIPUPOJIbI, OKa3bIBAIOIIUE BIUSIHNAE HA [BOTO MUKPO-
KU3HEICATEIbHOCTD )KUBOTHBIX Y M€- [CKOTIA.
HUEe paboTaTh ¢ 1a00pPaTOPHBIM 000- |IIEKTPOH-
PYAOBaHUEM, YBEIMUUTEIbHBIMU MPH [HbIE TAOIUIIbI
OGopamu. W IUTaKaThl.
6 «Habmonenne 3a [JlaGopaTtopHas padora  |['oToBUTH MUKpoOIpe- |1 HaOnronath 3a 1BUXKEHUEM KUBOT- ([ 'OTOBUTH MU-

ICPCABUIKCHHUCM

KHUBOTHBIX»

Ne 3

«Habmronenue 3a nepe-
BIDKEHUEM KUBOTHBIX»

napar KyJbTypbl HH-

by3opuii.

M3yuaTh XMBbIE Opra-
HU3MBI 110]T MHKPO-
CKOTIOM TIPH MaJIOM
YBEJIIMYCHHH.

HBIX,  OTMeYaTb
HarpanJe-

HUE JIBI)KEHUS], CPABHUBATH IE€peJIBU-
YKEHHE IBYX-TpEX 0COOEH.
DopMynupoBaTh BbIBOJ O 3HAUEHUU
NIBYDKEHUS JUTSI dKUBOTHBIX.
@DuKCcHpOBaTh Pe3yNbTaThl HaOM0 1e-
HUU B TETPaIH.

Cobmroath npaBuiia paboThl B Kabu-
HeTe, oOpaleHus ¢ 1abopaTopHBIM
000pyIOBaHUEM.

YMeHue paboTaTh ¢ J1abopaToOpHBIM
000pyI0BaHUEM, YBETHUUTEIbHBIMU

CKOpPOCTBb u

Kpompemnapar

KYJIbTYpbI UH-
by3opuii.
WN3yuars xu-
BBIC OpPraHu3-
MBI T10J] MH-
KPOCKOIIOM
MPU MaJIOM
YBEJIMUCHUH.
HaoOmronars
3a IBUKEHH-
€M >KHUBOT-

npubopamH.

HEBIX,




PKH3HH YCJIOBCKA

Ne /it LleneBas  ycranoBkaKon-Bo |OcHOBHbIE  BHUIBl  AedTenbHOCTHVICIIONB30-

Tema ConepxaHue ypoka JacoB oOyyaromuxcs  Ha  ypOKe/BHEY-BaHHE 000+

POYHOM 3aHITHU pyAoBaHUE

O0TMEYaTh
CKOpOCTb M
HarpaBJICHNE
TTBHKCHUS,
CpaBHUBATh
ONEKTPOH-
HbIE TaOJIHIIBI
Y TUTAKAaTHI.

7 MHuorooOpasue rpu{MHorooOpasue U 3Haue{XapaKTepu30BaTh 1 [Tonpaznenars nuIsinoyHble rpuObl HAl OTOBUTH MU-
00B, WX POJIb B NIpHU-HUE IPHOOB. CTPOCHHE NUISITOYHBIX TUTACTHHYATHIE U TPyOJaThIe. KpoTiperapar
pone u xu3HU 4eno-{CTpoeHue  IUISIOYHBIXTPUOOB. OnuceiBaTh CTPOCHHE IIECHEBBIXKYIBTYPHI
BEKa. rproOOoB. [InecHeBbIe rpuOOB 10 PUCYHKY yueOHHUKa. TTPOSKOKEH.

rpuObI, WX HCIIOJIH30BA- OOBACHATHh TEPMUHBI «aHTHOMOTUKY |I3ydaTh

HUE B 3/IpaBOOXpPaHEHUH u JIECHEBbIE
(aHTUOMOTUK  TEHMIIMJIA «TEHULUJUIARY. rpuobI noj
nmuH).  OJHOKIJIETOYHBIQ Pacnio3naBaTh CbhelOOHBIE U SIIOBU{MUKPOCKO-
rpudsl — 1poxoku. U Thle TpUObI HA TaONMIIAX U PUCYHKAXIOM IpPH Ma-
UCIIOJIb30BaHUE B  XJIeA yueOHHKA. JIOM  yBelu-
OOIeYeHNH M IMHBOBApE- YdacTBOBaTh B COBMECTHOMYEHHH Ha To-
Huu. Cheo0HBIE U SI/10A oOcyxJe- HHMM TpaBuil cOOpa HTOBBIX i
BUThle TpuObl. IlpaBuna MCII0JIb30BaHMUs TPUOOB. MUKpOTperna-
coopa u ymnoTpeOieHus OOBACHATH 3HaUEHUE TPUOOB IS Ye-paTax.

rpuboB B nuiry. [Tapasu- JIOBEKa U JIJIsl IPUPOIBI DJEeKTPOH-
TH4eckue rpudsl. Posb HbIE TaOTUIIBI
rpuboB B MpuUpoie W U TUTaKaThl.

3 . )KusHb opranusmoB Ha miaHere 3emuts (7 1)




ponbl, (hakTOpbl KHUBOW
[PUPOJIBI U aHTPOIOTEHA
Hble. [[prMepsl 3K0I0TH-
yeckux (pakTopoB

XapakTepu3oBaTh
NEHUCTBHE  PA3ITUYHBIX

¢dakTOopoB cpenbl HAa
OpraHu3MBl,
MPUBOJUTE  TTPHUMEPH]
COOCTBEHHBIX
HaOJIFOICHUN.

Ne /it LleneBas ~ ycranoBkaKon-Bo |OcHOBHblE  BHUIBl  AedTenbHOCTHVICIIONB30-
Tema Conepxanue ypoKa 4acoB oOyJaromuxcs  Ha  ypOKe/BHEY-BaHUE 000+
POYHOM 3aHATUHU pylOBaHHE
8 Brusiaue  sKosioru-OKosiorudeckue  ¢paxrto-Paznuuars monstus: |1 WN3yuutes  geicTBue paznnunbX{ndposas
4eCKUX (DaKTOPOB HAPBI CPEIBI. «OKOJIOTHYECKUN  (haK- (axTo- poB cpenbl (CBET, BIAKHOCTbJIA00paTOPHS
OpraHu3Mbl VCI0BHs, BIUSIONME HATOP», «(HaKTOp HEKH- TEMIle- paTypa) Ha OPraHu3MbLI0 SKOJOTUH
PKU3Hb OPraHU3MOB BOI NpUpPOABD», «]aK- MPUBOJUTh HPUMEPHI COOCTBEHHBIX(IATUUK
B TIPUpPOJIC, — DKOJIOTU{TOP JKUBOM IPUPOJBI», HaOJIOICHU. AprymMeHTHpOBaTROCBEIIEHHO-
yeckue (HaKTOPbI CPeibl/AHTPOIIOTeHHbIN  (ak- NEATEIIBHOCTh Y€- JIOBEKA B IPUPOJECTH, BIIAXKHOA
DakTOpbpl HEXKHUBOU MPUTOPY. KaK aHTPOIIOTI'€H- HbIH (haKkTop CTU U TEMIIe-

BrinoHeHME 1a00paTopHO pabOTHI.

paTypbl)

Yacts 1. Hayka o pacteHusx
Yacte 2. Oprassl pacTeHH
Yacte 3. OcHOBHBIE MPOIIECCHI KU3HEAeITeNbHOCTU pacTeHuit Yacte 4. MHOroo6pasue u pa3BuTHe pactuTenbHoro mupa Yacts 5. [Ipuponnsie

TemaTnyeckoe MJIAHMPOBaHNE MaTepHaJia B 6 Kiacce
«bHNOJIOI'M A — HAYKA O PACTEHUAX»

coo0I1ecTBa

Ne /it LleneBass  ycraHoBkaKoin-Bo |OcHOBHBIE BUABI jeaTesnbHOCTH 00y-lcnoab3oBa-
Tema Conepxanue ypoka JacoB JAIOUIUXCSl ~ Ha  ypOKe/BHEYpPOUHOMHHE 000pyO0-

3aHATUU BaHUE

1 . Hayka o pacteHusix — Oortanuka (4 q)

1 Knerounoe  crpoe-KierouHoe cTpoeHneCTpoeHue pacTuTelnb-1l [IprBOANUTE TIPUMEPHI OJHOKJIETOY- HBIXMUKPOCKOI
HUe OpraHU3MOB pacTEHUI. HOW KJIETKH: KIIETOY- 1% MHOTOKJIETOYHBIX pacTeHHIuppoBO,
Knerku pactenuil. |CBoiicTBa pacTUTENBHOM [Hasl CTEHKA, SAPO, IH- PasnuuaTh W Ha3bIBaThb  OPraHOMABIMHKpOIIpEna-

KIICTKH. TOIIa3Ma, BaKyOJIH, KJIETOK PACTCHUH. patel




Ne /it LleneBass ~ ycranoBkaKon-Bo |OcHOBHBIE BUABI JesTeNbHOCTH 00y-lcronb3oBa-

Tema ConepxaHue ypoka JacoB JaIOIINXCS Ha  YpOKE/BHEYPOUHOMHHE 000pYyI0-
3aHATHU BaHUE

[lonoBoe  pa3smHO-KieTka kak ocHoBHasgmiactuibl. JKusHesne- XapakTepru30BaTb OCHOBHbIE IIPOLIEC- Chl

keHue. PocT UM pas-CTpyKTypHas  €IUHHULAATENbHOCTb  KIETKU YKU3HEJIESATEIIbHOCTH KIIETKHU.

BUTHE OPIraHU3MOB  [PAaCTEHHS. JleneHue KIeTKy. O600mmaTy 3HaHUS W JIeNaTh BBIBOJBI O
KneTka kak xuBas CH- B3aMMOCBSI3M  pabOTBI  BCEX  4YacTei
ctema. OcoOGeHHOCTH KJICTKU.

PaCTUTEIBbHOM KIIETKU BbISBIATE  OTJIMYMTENbHBIE MPU3HAKH
PaCTUTENIbHOMN KIETKH
YMeHnue pabotate C 71a00paTOpHBIM
000py/1I0BaHUEM, YBEJINYUTENbHBIMY
nprOOpaMH.

2 Kitetkun, Tkanu u op-TkaHu pacrenwuii/[lonstue o Tkanm pacql Omnpenenarb NOHATHE «TKaHb». Xa{MHKpOCKOI
ranbl pactenuil. Or-[loHsiTHE O TKaHU pacTe-TeHUd. Buabl TkaHel paKkTepu30BaTh OCOOCHHOCTH CTpoe- HUAUU(PPOBOH,
NIMYUTENIbHBIE  TMpU-HUK.  Buael  TKaHeW]OCHOBHas, MOKPOB- 1 QYHKIIUM TKaHEH pacTeHHH. MHKpOIpena-
3HAaKM JKMBBIX OpPra-OCHOBHAs,  IOKPOBHasHasi, IIPOBOIAIIASA Y cTaHaB/IMBaTh B3aUMOCBS3b CTPOE- HUSPATHI
HHU3MOB MpOBOJIAIIAS,  MeXaHu-MexaHuyeckas. [lpu- 1 QYHKIIUN TKaHEH.

yeckasd. [IpUunHBI NMOSB{UMHBI TOSIBJICHUS TKa- OOBACHATD 3HAYEHUE TKaHEH B KU3- HHU
JICHUS] TKaHEH. Heil. Pactenuwe  kag pacTeHMUSI.
O6001IeHne U cHUCTeMa-IeIOCTHBIN KUBOY 0O6001maTh ¥ CUCTEMAaTU3UPOBATH 3HAHUS

TU3alMsI  3HAHUU
MaTe- puajaM TEeMbI
«Hayka o pacteHHsIx —
0OTaHHKA.

110

OPraHusMm, COCTOHH_[I/Iﬁ
W3 KIIETOK U TKaHEH.

10 TEMC, ACJIaThb BBIBOIBI. OTBeyaThk HA
HTOI'OBLIC BOIIPOCBHI TC- Mbl, BBIIIOJIHATH
3aJaHuA

2 . Oprausl pactenuii (8 u)

3 Cewms1, ero CTpoeHHe

1 3HAYCHHC

Cemsi Kkak opraH pasd
MHOXECHHS pacTeHuit
3HaueHUEe CEeMsH B IpH-
pOoJie M JKHU3HU YeNOBEKd
JlaGopatopHas paboTa

Ne 1

«CtpoeHue cemeHH (a
COJIH»

CTpOCHI/IC CEMCHU:
KOXKYypa, 3apoabIT
OHIOOCIICPM, CEMA 10

. CTpoeHHe 3apo-
nblna pacteHus. JIBy-
JTOJIBHBIE M OJIHOJI0JIb-
HBIE PACTEHUS.
[IpopacTanue ceMsH.

OOBSACHATH pPOJb CEMSH B MPHUPOJE
XapakTepu3oBath  (QYHKIMM  4YacTell
CEMEHU.
OnuceiBath
pacTeHus.
Y CTaHaBIIMBATh CXOJCTBO IIPOPOCTKA C
3apO/IbIIIEM CEMEHU.

OnuceiBaTh CTaAUK NIPOPACTAHUS

CTPOCHUC 3apoJbIa

Pabora
«Ctpoenue
ceMeHHu (daco-
TV
[{udposas
nabopaTtopus
M0 9KOJIOTHH
(maT4MK ocBe-
[ICHHOCTH,




lMpodosixkeHue

No /it

Tema

Conepxxanue

Llenenas
ypoka

YCTaHOBKAQ

Koi-Bo
JacoB

OCHOBHBIEC BUIBI JACATEIBHOCTU 00y
YAIOUINXCS HA YPOKE/BHEYPOUHOM
3aHATUU

Wcmonab3oBa-
HUEe 000pYyI0-
BaHUE

[IpopocTok,

0co0eH-

HOCTHU €0 CTPOCHMU..

CeMsiH. BBISBISATH OTIIMYUTENBHBIC
NPU3HAKA CEMSIH JBYAOJBHBIX M O
HOJOJIbHBIX PACTCHUM.
Mcnonb3oBath  MHPOPMAIMOHHBIE
pecypchl sl TOJTOTOBKH COOOIIIe-
HUSL O POJIM CEMSIH B KH3HH YeJIOBe-
Ka.

[TpoBoauTh HaOMIOAEHUS, (PUKCHPO-
BaTh WX pE3yAbTaTbl BO BpeMs
BBITIOJI- HEHUS nabopaTopHO
pPaboTHI.

CoOmroaTh ipaBuia paboThl B KaOH-
HeTe, oOpaleHus ¢ J1abopaTopHBIM
00opynoBaHHEM YMEHHE paboTaTh ¢
1a00paTOPHBIM 000pyI0BaHUEM,)
YBEJINYUTEIbHBIMU IPUOOPAMH.

BIIQKHOCTH
TeMIepary-
pBI).
DNEKTPOHHBIE
TaOJINIIBI
TTaKATHI.

b4l

H

YcioBust mpopacra-
HUs CEMSH

3HaueHue BOJBI U BO3-
nyxa s TIpopacTaHusd
ceMsiH. 3aracHble MHUTa-
TeIbHBIC BEIIECTBA Ce-
MeHU. TemmepaTypHbIe]
YCIIOBUSL ~ MPOpaCTaHMUs]
cemsiH. Ponbs cBeta. Cpo-
KU [TOCEeBa CeMSH

N3yuuth poip 3amac-
HBIX MUTATENbHBIX Be-
[IECTB CEMEHU. TeM-

epaTypHble  YCIOBUS

MpopacTaHus
PoJn cBeTa.

CCMH.

—

XapakTepu30BaTh POJIb BOABI U BO3-
TyXa B IPOPACTaHUU CEMSIH.
OOBACHATH 3HAYCHME 3AIACHBIX M-
TaTeJIbHBIX BEIIECTB B MPOPACTaHUH
CEeMSIH.

OOBACHATH 3aBUCHMOCTb IIPOpACTa-
HUS CEMSIH OT TEMIIepaTypHBIX yCIIO-
BUH.

[Tporuo3upoBaTh CpOKH IOCEBA Ce-
MSTH OT/IEIbHBIX KYJIbTYP.

YMmenue paboTath ¢ Ja00paTOPHBIM
000pyIOBaHUEM, YBEIHMUUTEIbHBIMY
npubopamu.

PaboTta
«YcrnoBus
MpOpacTaHus
CEMSH».
3HaueHHE BO-
bl M BO3yXa
Il mpopacH
TaHUS  CEMSH.
Ludposas
nmaGopaTopus
M0  9KOJIOTHHU
(matuynk ocCBe-
[ICHHOCTH,
BIIAJKHOCTH
TeMIIepary-

u

pbI).




No /it

Tema

Conepxanue

LleneBas
ypoka

YCTaHOBKAQ

Koi-Bo
JacoB

OCHOBHBIEC BUBI ACATEIBHOCTU 00y
JAOIUXCS Ha YPOKE/BHEYPOUHOM
3aHATUU

Hcnonp3oBa-
HUEe 000pya0-
BaHHE

DJIEKTPOHHBIE
TaOJINIIBI
TUTaKaTHI.

H

Kopens, ero crpoe-
HHE U 3HAYCHHE

Tumer KOPHEBEIX CHCTCM

[pacTeHMIA. Crpoenue
KOpPHSI — 30HBI KOPHS]
KOHYC HapacTaHus, BCa-
ChIBaHMS, IPOBEICHMSI,
neneHus, pocra. Poct
KOpHs, reoTponusm. Bu-
TON3MEHEHUS KOpHEH,
3HaueHWe  KOpHEH B
[IpUPOJIE.

JlaGopaTopnas pabota
No 2

«CTpoeHue KOpHs Tpo-
[POCTKa»

M3yunTe BHEIIHEE W
BHYTPCHHEE CTpOE-
HUE KOPHS

PaznuyaTh M ONpenensiTs THUIBI KOPA
HEBBIX CUCTEM Ha PUCYHKax, repoap-
HBIX JK3EMIUISPAX, HATYpaIbHBIX
00BeKTax.

Ha3siBaTh YacTH KOPHS,
YcTaHaBIMBaTh B3aUMOCBSI3b CTPOE
HUS U QYHKUUN yacTel KOpHSI.
OOBACHATH 0COOCHHOCTH POCTa KOP-
Hs. [IpoBoauTh HAOMIOAEHUS 3a M3A
MEHEHUSIMU B BEpPXYIIEUYHON YacTH
KOPHSI B IEPUO/]T POCTA.
XapakTepu30BaTh 3HaYCHHE BUIOW3
MEHEHHBIX KOPHEH ISl paCTEHHUM.
[TpoBoauTH HaOIIOICHUS 17
bukcupo- BaTh UX peE3yNbTaThl BQ
BpEMSI BBITIOJNI- HEHUS JTaOOPaTOpPHOH
paboTHI.

CobmoaTh paBuiia paboThl B Kabu-
HeTe, oOpalieHus ¢ J1abopaTOPHBIM
00opynoBaHuEM

YMmeHue paboTarh C J1aOOPaTOPHBIM
000pyIOBaHUEM, YBEIMYUTEIbHBIMY
nprbopamH.

Mukpockon

1 (pOoBOH,
MUKpOIIpena-
paThbl. JJeK-
TPOHHBIC  Ta-
OJIUIBI U IUIA-
KaThl.

Jluct, ero crpoenue
11 3HaYCHHUE

JIuct, ero crpoeHue w
3HAUYCHUE

BHemHee cTpoeHHE -
cra. BHyrpeHHee cTpoe-
HUE JIUCTA. THIIBI )KUIIKO-

M3yunts BHEIIHEE W
BHYTPEHHEE CTPOEHUE
HCTA.

BaHUs JIJUCTHCB.

OnpenensaTh 4acTH JKCTa Ha repoap-
HBIX 3K3EMIUISIPAX, PUCYHKAX.
Pa3nnuaTh MpOCThIE U CIIOKHBIE JIHA
CThsl. XapaKTepHU30BaTb BHYTPEHHEE
CTPOEHUE JINCTA, ET0 YaCTH.

Mukpockon
U(ppPOBOH,
MHUKpOIIpena-
paTel. BHyTpen-
HEee CTPOEHHE
JIUCTA.




Ne /it LleneBass  ycranoBkaKoia-Bo |OcHOBHBIE BUABI AesATeNbHOCTH 00y+lcrionb3oBa-
Tema Conepxanue ypoka JacoB YAIOUIUXCS Ha YPOKE/BHEYPOUYHOMHHE 000pPYI0-

3aHATUU BaHUE

6 Crtpoenne u (QyHKIHY YcTaHaBiIMBaTh B3aUMOCBSI3b CTPOE-{DJIEKTPOHHbBIE

yCTbUILl. 3HAYEHUE JIUCTA HUS U QYHKLUUN JUCTA. TaOJIUIBI )51
Uil pacTeHHs: (POTOCHH- XapakTepu30BaTh  BUAOM3MEHEHUSIUIAKATHL.

Te3, UCIMapeHue, Ia3000- JTUCTHEB PACTEHUN

MeH. Jluctonaz, ero posn YMeHue pabortaTh ¢ J1abOpaTOpPHBIM

B OKM3HM  pacTEHHs| 000pyIOBaHUEM, YBEIHYUTEIHHBIMU
BunousmeHnenus Jiu- MpuOOpaMHu.

CTHCB

7 Crebenb, ero crpoe-Crebensb, ero crpoeHue H3yanTh BHemHee 1 OnuceiBaTh  BHENIHEE  CTPOECHUGMUKPOCKOI

HHE U 3HAYCHHE 3HA4YCHHE cTpoeHue ctebns. Tu- cTe0- s, MPUBOIUTH MNPUMEPHILU(POBOH,
bl crebnei. BuyTpeH- pa3IMYHBIX TUIIOB cTEOIEH. MUKpOIIpena-
JlaGopaTtopHas paboTa |Hee cTpoeHHe CTeOs, HazbiBaTh BHyTpeHHUE YacTu cTeOnsparbl.  «Cte-
Ne 4 «Buemnee crpoe-®yHknun credis. Bu- pacTeHU U UX PyHKIIUH. oenb OJIHO-
HUE KOPHEBMIIA, KIIyO-TOM3MEHCHUS CTEOII Y OnpenensiT BHUAOU3MEHEHUS HaA{d0JIbHBIX y
Hsl, TyKOBULIBD) HAJ3€MHBIX U  TOJ- 3eMHBIX M MOJ3EMHBIX MOOETOB HAABYIOJbHBIX
3eMHBIX TTOOETOB. pucyHkax, Gotorpadusx, HaTypaab-pacTCHUI»
HBIX 00BEKTaX. DJEeKTPOHHbBIE
M3ydaTh W OMNHMCHIBATH CTPOCHUGTAOIUIIBI u
MOJ1- 3eMHBIX MOOEroB, OTMeYaTh UXIUIAKaThI.
pa3- JInYusl.
QDUKCUPOBATh PE3YNIHTATHI HCCIEI0A
BaHuil. CoOnoaaTh npaBuiia padoThl
B KaOuHeTe, oOpareHus ¢ jabopa-
TOPHBIM 000PYZOBaHHEM

3 . OCHOBHBIC TIPOIECCHI KH3HEASITEIILHOCTH pacTeHui (6 1)

8 MuHepanbHOEe NHUTa-MUHEpanbHOE IUTaHUEYCTaHABIMBATh B3au-1 OOBsICHATH poJb KOpHEBBIX Bo-Lludponas
HUE  PAacCTeHMH  MpacTeHUH M 3HAYEHUEMOCBS3b IMOYBEHHOI'O JOCKOB B MEXaHH3ME IOYBEHHOIroabopaTopHs
3Ha4YEeHUE BOJIbI BOJIbI NUTAHUS PAcTeHUN W MUTAHUS. [0  9KOJIOTUH

Bona kak Heo0X0aAMMOEyCIOBUM BHEIIIHEH OO0GoCHOBBIBaTh pOJb MOYBEHHOIO(JaTUYMK BIIAXK-
YCIOBHE MUHEPATbHOTOCPE/IBI. U~ TAaHUS B )KU3HU PACTCHUH. HOCTH,  OCBe-
(TOYBEHHOTO) TUTAHMUSI. IEHHOCTH)




Ne /i IleneBass  ycranoBkaKon-Bo |OCHOBHBIE BUABI AesTenbHOCTH 00y-lcmons3oBa-
Tema ConepxaHue ypoka 4acoB JAIONIMXCS HAa YPOKE/BHCYPOUHOMHHE 000pY/I0-
SaHITHH BaHHE
l3Bne4eHre pacTeHueM CpaBHUBaTh W pa3ivyaTh COCTaB U
U3 TIOYBBI PACTBOPEHHBIX 3HAUCHUE OPTaHWYECKUX U MUHE
B BOJEC MUHEPAIHHBIX paTbHBIX YAOOpPEHUH ISl PACTCHHIA,
costeii. DyHKIHS KOpHE- Vcnonb3oBarh  MH(OPMAIIMOHHBIE
BBHIX BOJIOCKOB. [lepeme- pecypchbl jisi TIOATOTOBKHU MPE3eHTa
[ICHUEe BOJBI W MHHE- A TIPOEKTa O MPUCIIOCOOIEHHOCTH
paTbHBIX BEIIECTB  TIO K BOJIC PACTEHHUI pa3HbIX DKOJIOTHYECH
[PacTEHUIO. 3Ha4YCHHE CKHX TpyII
MUHEpaJIbHOTO (TIOYBEH-
HOro) mnuTaHus. Tumpbl
yIOOpEeHH W WX POJIb B
PKU3HU PACTEHHS. KO-
JIOTMYECKHe TPYIMIbl pac-
TEHUW MO OTHOIIEHUIO K
BOJIE
9 Bo3nymHoe — nuta-Bo3aymHoe nuTaHueXapakTepu3oBaTh 1 [TpuBonutes npumepsl opranusmonLludposas
HUE pacTeHud —pacTeHuil — (HOTOCUHTE3yCIOBUS, HEOOXOIH- — aBTOTPOQOB U TeTepOTPOPOB,IabopaTOPHs
dboTocuHTE3 YcinoBust  oOpa3oBaHUSMBIE 711 BO3IYITHOTO HAax0- JUTh PA3JIM4Msl B UX IUTAHUHU. 10  SKOJIOTHUH
OpPraHUYECKUX BEIIECTB BIHUTAHUS PACTCHUU. O0G0CHOBBIBaTh KOCMHUECKYIO POJIb |(IaTYUK  yIJIe-
pacTEeHUU. 3enéupieOOBACHATH POJIH, 3eNI€HbIX pacTeHuil. Mcnonb30BaTh [KHCIIOTO Ta3a o
pacTeHus — aBTOTPO(BI3ENEHBIX JIMCTHEB B UH(POPMALIMOHHBIE  PECypChl  UIAKUCIOPO/a)
['ereporpodpl kak 1O-(OTOCHHTESE. MOJATOTOBKU COOOIICHHUSI O POJIH
TpeOUTENN TOTOBBIX Op- doTocuHTe3a Ha Hamield IJIAHETE
FaHMYECKHUX BEIIECTB. BrImonHATe HAOMIOACHUS U U3Mepe-
3HaueHne QOTOCHHTE3A B HUS
pUpPOIE
11 Jlpixanue u oOMmeH/Ipixanne u oOMeH Be-XapaKTepu3oBaTh 1 Bocnutanmne 6epexxnoro otHomeHusAL{udponas
BEILIECTB Y PACTEHUM [IIECTB Y pacTeHuid PonpcymHOCT,  mpouecca K CBOEMY 3/I0pPOBbIO, MPUBHUTHE HH-Tab0paTopus
NBIXaHUSI B )KU3HU IBIXaHUSI Y PACTCHU. Tepeca K U3y4eHHIO MpeaMeTa. M0 HKOJIOTUHU




Ne /it LleneBass  ycranoBkaKoia-Bo |OcHOBHBIE BUABI AesATeNbHOCTH 00y+lcrionb3oBa-
Tema Conepxanue ypoka 4acoB YAIOIIMUXCS HAa YpPOKE/BHEYPOUHOMHHE 000pPYI0-
3aHATUN BAHHE
pactenuil. CpaBHUTENb-YCTaHABINBATh B3aU- BbINONHATE ONBIT, HaOMIONATh pe{(AATYUK  yIJie-
Hasl XapaKTEepPUCTHUKAMOCBS3b  IIPOLIECCOB 3yJabTaThl M JIe]aTh BBIBOJBI IO PE-KUCIIOrO rasa u
NPOIIECCOB JbIXaHUA WIBIXaHUS U (POTOCHH- 3yIbTATaM HUCCIIEI0BaHUS KHCJIOPOJA)
(dboTOCuHTE3A. OOmeHTe3a, NPOBOIUTH UX
BEIIECTB B  OPraHU3MECPABHEHUE.
Kak BaxHeWmud npu-Onpenenarb NOHATHE
3HaK JKW3HU. B3anmo-«oOmeH BELIECTBY.
CBSI3b IIPOLIECCOB JIbIXa-XapaKTepu30BaTh 00
HUs U GOTOCHHTE3a MEH  BEIIECTB  Kak
BAYKHBIN IIPU3HAK
PKU3HU

4 . MHOTOOOpa3ue u pa3BUTH

¢ pactutenbHoro mupa (10 1)

12

Bonopocu,
MHOT000pa3ue
[pupoe

HXx
B

OOmrass  XapakTEPHUCTH-
ka. CrpoeHue, pa3MHO-
PKEHHE BOJOPOCIIEH.

Pa3noobpaszue BOJIO-
pocnei. Otaensl: 3enéH
Heie, Kpacuble, bypnie
BOJIOPOCIIH. 3HaueHue
BOJOpOCJe B Mpupoe,
Vcnonb3oBaHue  BOJOA
pocreil yenoBekoM

N3yduth CTpOEHUE WU
pa3MHOXEHHE  BOJIOA
pocrnei

(=Y

BbIaensiTh U ONMHMCHIBATH CYIIECTBEHA
HbIE TTPU3HAKH BOJOPOCIIEH.
XapakTepu3oBaTh TJIaBHbBIE YEPThl
JeKalue B OCHOBE CHCTEMaTUKU BO-
TTIOPOCIICH.

Pacrio3naBaTh BOJOPOCTM HA PUCYHA
Kax, repOapHbIX MaTepHanax.
CpaBHUBATh BOJOPOCIIH C HA3EMHbIA
MU PACTEHUSIMU U HAXOAUTh OOIIUE
MPU3HAKU.

OOBACHATD MPOLIECCHl PA3MHOKEHUS
Yy OJHOKJIETOYHBIX U MHOTOKJIETOY
HBIX BOJOPOCIIEH.

Hcnonb3oBath  WH(OPMALMOHHBIE
pecypchbl sl TOArOTOBKU cooO1e-
HUS O 3HAYEHUU BOJIOPOCIEH B MpHU-

POAC U JKU3HU YCIIOBCKA

Mukpockor
nndpoBoi,
MUKpOTperna-
paThl. (On-
HOKJICTOYHAsI
BOJIOPOCITH
XJIAMHJIOMO-
Haja)




Ne /it LleneBass  ycranoBkaKoia-Bo |OcHOBHBIE BUABI AesTeNbHOCTH 00y+lcrionb3oBa-
Tema ConepxaHue ypoKa JacoB JAIOIIUXCS Ha YPOKE/BHEYPOUYHOMHHE 000pPYI0-
3aHATUU BaHUE
13 OTtnen MoxoBua{MoXoBUIHbIE, XapakTep-3yants ctpoenne u |1 CpaBHuBaTh IpejacTraBUTenel pa3{Mukpockon
Hpie. OOmIas Xapak-HbIe YEPTHl CTPOCHUS.  [Pa3MHOYKEHHE MXOB JTMYHBIX TPYII PaCTCHUN OT/IeNa, AeIU(pPOBOA,
Tepuctika M 3Haude-{Kmaccel: [leu€HOUHMKH U 71aTh BBIBO/IBI. MUKpOIperna-
HIE JluctocTebenpHble,  UX HaswiBaTh cymiectBenHble mnpuzHakdpatbl. (Cdar-
OTIMYUTENFHBIE  YePTHI/ MXOB. HyM — KJe-
Pasmuoxenne  (Oecrio- Pacnio3naBath mpencTaBUTENed MO-TOYHOE
7I0€ W TI0JIOBOE) U pa3- XOBUJHBIX Ha PUCYHKaX, TepOapHBIXCTPOCHNUE)
BUTHE MOXOBHIHBIX. Mo+ MaTepHualiax, )KHUBbIX 00BEKTaX.
XOBUIHBIE KaK CIIOpPO- Bbienate Mpu3HaKy TPUHAIICKHOA
BEIC PACTCHHUS. CTH MOXOBHUIHBIX K BBICIIAM CIIOPO-
3HaYeHWe MXOB B TIpH- BBIM PACTEHHSIM.
[POJIE ¥ J)KU3HU YeJIOBEKa. XapakTepu3oBaTh IMPOILECCHl  Pa3d
MHO>KEHHUS U PAa3BUTHUSI MOXOBH/IHBIX,
JlaGoparopHas paboTa WX 0COOECHHOCTH.
Ne 6 YcTaHaBIMBaTh B3aUMOCBSI3b CTPOEH
«3yueHne  BHEIIHErQ HUSL MXOB W HMX BO3JCHCTBHUS HA
CTPOEHUSI MOXOBHJIHBIX cpeny oOuTaHusl.
[pacTeHHiD» CpaBHUBAaTh BHEIIHEE CTPOCHUE
3enéHOro Mxa (KyKyIIKHHA JIbHA) W
oenmoro mxa (cdarnyma), OTMeuaTh
WX CXOJICTBO U Pa3INyusL.
QDUKCUPOBATh PE3YNIbTATHI HCCIEI0A
BAHU.
CobmoiaTh paBuiia paboThl B KaOu-
HeTe, oOpallleHusl ¢ J1JabOpaTOpPHBIM
000pynOBaHEM
14 Otnen Tonmocemen-O6mas xapakTepucTukal3yunts oOmryro xa-1 BeisiBiATE 0011Me 4epThl cTpoeHus HPabota ¢ rep-

HUC

Hple. OOmas xapak-
TEPUCTHUKA M 3Haye-

TOJIOCCMCHHBIX. Pacce-
JICHUEC T'OJIOCEMCHHBIX I10
TMIOBCPXHOCTHU 3eMin,

OO0pa3oBaHue CeMsH

PaKTEPUCTUKY T0JIOCE-
MEHHBIX PaCTeHUN

pa3BUTHS CEMEHHBIX PACTCHUIA.
OcBauBath NpUEMBI PabOTHI C OMpe-
nenurteneM pacteHuil. CpaBHHBATH
CTPOCHHUE CIIOPHI U CEMEHHU.

OapHBIM Mare-
pHragom




Ne /i IleneBass  ycranoBkaKon-Bo |OCHOBHBIE BUABI AesTenbHOCTH 00y-lcmons3oBa-
Tema Conepxanue ypoka JacoB YAIOUIUXCS Ha YPOKE/BHEYPOUYHOMHHE 000pPYI0-
3aHSATUU BaHHE
KaK CBUJIETENILCTBO 00+ XapakTepu3oBaTb IPOLIECCH  Pa3d
jlee  BBICOKOIO YpOBHS MHOXEHUS U Pa3BUTHUS TOJOCEMEH-
pa3BUTHSA rOJIOCEMEH- HBIX.
HBIX TI0 CpPaBHEHHUIO CQ [IporHo3upoBaTh NOCIEACTBUS HEPa
criopoBbIMH.  OCOOEHHOH [IUOHAJILHOM 1€ TEIbHOCTH YEJIOBEKA
CTH CTPOCHHUS U Pa3BU- TUTST 5KM3HU TOJIOCEMEHHBIX.
THS MpeJICTaBUTENEH Mcnonb30BaTh UH(OPMAITMOHHBIE
Kiacca XBOMHBIE. 10110~ pECypChl JUIsl IOJArOTOBKH IPE3EHTAA
CEMEHHbIE Ha TEPPUTO- [IMA TIPOCKTa O 3HAYCHHH XBOWHBIX
pun Poccun. Ux 3Haue- necoB Poccun
HUE B TIPUPOJC W JKU3HU
yesoBeKa
15 CemeiicTBa  kiaccalOOmasi  xapakrtepuctu-M3yuants oOmyro xa-1l Beigensite ocHOBHBIE — mpu3HakWPabora c rep-
J[Byn0JIbHBIE ka. CewmeilictBa: Po30-pakTepucTuKy ce- KJ1ac- ca JIBy1oJbHbIE. OapHBIM Mare-
[BETHbIE, MOTBUIBKOBBIE,MEUCTB Kiacca JIBy- OnuceiBaTh OTJIIMYNTEIbHBIE TPU3HA-PUATIOM
KpecTtonserHsie, OJILHEIE. KU CEMEHCTB KJiacca.
IlacnénoBele, Cno>kHO- Pacnio3HaBaTh mpencTaBUTENCH Ce-
nBeTHbIe. OTIMYUTEINDA MEHCTB Ha PUCYHKaX, repOapHbIX Ma-
Hble  IPU3HAKU  Ce- Tepuaiax, HaTypaJbHbIX 0OBEKTaX.
MEUCTB. 3HA4YeHUE B [IpumMeHsaTh TPUEMBI pabOTHI C OTpe-
MpUpOJIC U >KU3HHU Yelo- eNruTeNeM pacTeHHIA.
BEKa. CenbCcKoX0351ii- Hcnonb3oBath  MH(OPMALMOHHBIG
CTBEHHBIE KYJIbTYpPbI pecypcehbl sl MOATOTOBKH IMPE3EHTa
[[UU [IPOEKTA O POJH PACTEHUH KI1ac-
ca J[ByZOJbHBIE B MIPUPOJE U KU3HU
YeJI0BeKa
16 CemeiictBa  knmaccaO0mas xapakrepuctuka/3yunts oOmryro xa-1 Beinenares npusHaku knacca OnHoqPaboTta c rep-
OnHOMOTBHBIE CewmeiicTBa: JlunelHbIe paKTEPUCTUKY ce- TOJIbHBIE. OapHBIM Marte-
JlykoBble, 3maku. Ort-MmelicTB kiacca OaHO- Onpenenarb  NpU3HAKK  JIEJIEHUSAPUATIOM

JIMYUTCIIBHBIC TIPU3HAKU.

JIOJIBHBIC.

3HaueHHUE B IPUPOAE,

kjaccoB JIBynonbHbie U OIHOI0JIbA

HbIC Ha CEMENCTBA.




3JIAKOBBIX PACTEHUI

[TpumensTh TpUEMBI pabOTHI C ONpe-
NIETTUTENIEM PACTCHUN.
[IpuBOIUTE TpPUMEPHl OXpPaHSIEMBIX
BU/JIOB.

Hcnonb3oBath  MH(OPMAaLMOHHBIE
pecypcehbl ISl MOATOTOBKH IMPE3EHTa
UM TPOEKTa O MPAKTUYECKOM HCA
MMOJb30BAaHUMA PACTEHUN CEMENCTBA
OnHO0JIbHBIE, O 3HAYEHUH 3JIaKOB

JJIs1 )KUBBIX OPIraHU3MOB

Ne /it LleneBass  ycranoBkaKoia-Bo |OcHOBHBIE BUABI AesTeNbHOCTH 00y+lcrionb3oBa-
Tema Conepxanue ypoKa 4acoB JAIOMIMXCA Ha YPOKE/BHEYPOUHOMHHE 000pYHIO-
3aHATUN BAHHE
PKU3HU  4enoBeka. Mc OnucelBaTh XapaKTEPHbIE YEPTHI CE-
KJIFOUNTEIIbHAS pOJIH MmeiicTB kiacca OHOOJIBHBIE.

Yactse 7. Tun Ynenucronorue

TemaTuueckoe NIAaHUPOBAHUE MaTepHaJia B / Kjiacce
«B1OJIOI'MA . PABHOOBPA3UE OPTAHU3MOB: XXUBOTHBIE»
Yacte 1. O6mue cBeaeHuss 0 Mupe xuBOTHBIX YacTh 2. CTpoeHHE Teja )KMBOTHBIX
Yacrts 3. [Toguapcto IIpocreitmue, nin OgHoknerounsie Yacts 4 [loamapctBo MHOTOKIIETOUHbIE
Yacte 5 Tumnsl [1nockue uepsu, Kpyrisie uepsu, Konsuarsie yepu Yacts 6 Tunm Mosutrocku

Yacts 8. Tun Xopnossie. becuepennrpie. Haakmnace Peiobr Yacts 9. Kitace 3emHoBOHBIE, Hun AM(rOUN
Yacte 10. Knacc IIpecmbikaronuecs, wim Penrmuiuu Yacte 11. Knace ITuist
Yacts 12. Knacc Mnekonurarorue, uin 3sepu Yacts 13. Pa3BuTHe )XMBOTHOTO MHUpa Ha 3eMiie



Ne i/t

Tema

Conepxanue

Llenenas
ypoka

YCTaHOBKAQ

Koi-Bo
JacoB

OCHOBHBIC BUJIBI JIEATEILHOCTH 00Y-

JAIOIUXCS Ha YpOKE/BHEYPOUHOM
3aHATUU

Ucmonn3oBa-
HUEe O000pyI0-
BaHUE

2 . CtpoeHue Tela )KUBOTHBIX (2 1)

1 Kiretka Kitetka BoisiButh cxoactso w1l CpaBHUBATh KIETKH KUBOTHBIX HWMUKpOCKOMN
Hayka LIMTOJIOTHS. [pa3INYMEe B CTPOECHUH pac- TeHUM. 1 (pOoBOH,
Crpoenue KUBOTHOW)KMBOTHOM U  PaCTH- Ha3biBaTh KJIETOUHBIE  CTPYKTYpPBIMHUKpOIpEa-
KJIETKH: pa3Mepsl U (HOp-TeabHON KIETOK YKU- BOTHOM KJIETKH. paTbl.
MBI, KJIETOUHbIE CTPYKTY- Jlenate BBIBOABI O MPHUYMHAX Pa3
pBI, UX POJIb B >KU3HEJIE- MUK M CXOJICTBA KMBOTHOM U pac-
STETHbHOCTU KJIETKH. TUTEIBHON KIIETOK.
CXOICTBO M paznuyus YcTaHaBnMBaTh B3aMMOCBS3b CTPOEH
CTPOECHMSI HKUBOTHOU W HUS JKABOTHOM KIETKM C THUIIOM
[PaCTUTEIBHOM KIETOK MUTa- HUA
YMeHne paboTarh ¢ J1abopaTOPHBIM
000py/I0BaHUEM, YBEIUYUTEIbHBIMU
MPUOOpaMHU.
2 Tkanu, opranel U cu-{TkaHnu, opransl U cucte-3ydnuTh TKaHu:|1 HaspiBarh TUINBI TKaHEH >KUBOTHBIX{MHKpPOCKOI
CTEMbI OPraHOB MBI OPI'aHOB DIIUTE- JUaJbHbIE, YcTaHaBIMBaTh B3aMMOCBSI3b CTpPOE-UU(POBOH,
TkaHu: >NUTENHATBHBIE,COEIUHH- TeJbHbIE, HUS TKaHEeH ¢ UX QYHKUUSIMU. MUKpOIIpena-
COCIMHUTENIbHbIE,  MBI{MbILIICYHbIE, HEPBHBIE, XapakTepu3oBaTh OpraHbl vpaThl
[IeYHble, HEpPBHbIE, HWXHMX  Xapak-  TEPHBIE CHUCTEMBI OPraHOB )KUBOTHBIX.

XapaKTepHbIe MPHU3HAKU,
Opranbl ¥ CHCTEMBI Op-

TaHOB, 0COOCHHOCTH
CTPOCHHUS U (PYHKIIHIA.
Turmst CUMMETPHH

PKUBOT- HOTO, UX CBSI3b (
00- pa3oM KHU3HHU.

[IPHU3HAKU.

HpI/IBOI[I/ITL MNpUMEPbI B3aMMOCBA3HU
CUCTCM OPraHOB B OpraHu3Me.

Bricka3bIBaTh IMPEATIOJIOKCHUA O I10A
CJICACTBUAX HAPYHICHUS B3aUMOCBSA
33U OpraHoB W CHUCTCM OpPTraHOB IJisd

OpraHnu3Ma.
OnucelBaTh  B3aMMOCBS3h 06pa3a
KN3HU JKHUBOTHOTO u THIIA

CUMMCTPUHU TCJIA.




OCHOBHBIC BUJIBI JICATEILHOCTH 00Y-

Ne i/ {Tema Conepxanue IleneBass ~ ycranoBkaKon-Bo [daromuxcs Ha ypoke/BHEYpouyHOMIcrosbn30Ba-
ypoka 4acoB 3aHATUU HUE 000pPYH0-
BaHUE

3 . [Momuapcrso Ipocreitniue, nin OnHOKIETOUHBIE (4 1)

3 Oo6mas  xapakrepu-Cpena obutanus, BHem-JlaTe oOmiyro xapaxre-1l BbIsBIATE XapakTepHble NpU3HAKWMUKpPOCKOM
CTUKAa  TojaiapcrBaHee crpoeHue. CTpoe-pUCTHKY IIpocreii- noanapcrBa [lpocreiimue, wim Oa{uudpoBoi,
[IpocTeimme. TunHue u KU3HEAEATENb-IIMM, Ha npumepe Tu- HOKJIeTO4Hble, Thna CapKoJoBble HWMHUKpOMpena-
Capko/ioBble M JKI'Yy-HOCTh CAapKOJOBBIX HAma Capkoa0KTyTH- PKT'YTUKOHOCLIBI. paTbl (ame0a)
TukoHOcubl.  Kitaccnpumepe amMEOBI-TIPO-KOBBIE Pacrio3HaBaTh npeacTaBUTENEH Kilac
Capko1oBbIE Tes. PasHooOpasue cap- ca CapkoIoBbIE Ha MHUKpOIIPEINa-

KOJIOBBIX paTax, pucyHKax, potorpadusx.

'Y cTaHaB/IMBaTh B3aUMOCBSA3b CTPOE-
HUS ¥ (QYHKIMH opraHu3Ma Ha MpU-
Mepe aMEOBI-TIpOTes..

OOGOCHOBBIBaTh POJIb MPOCTEUIINX B
YKOCHCTEMAX

YMeHue paborarh C J1a0OpaTOPHBIM
000py/I0BaHUEM, YBEIUYUTEIbHBIMU
pUOOpaMH.

4 Tun CapkogoBeie u [(Cpena obutanus, ctpoe{Ha mnpumepe s3BrieHbil XapakTepu3oBaTh cpeny OoOUTaHUAMMKPOCKOT
PKTYTUKOHOCLIBI. HUE U NEPEeIBIKCHHE HA3EICHOMN M0Ka3aTh PKTYTUKOHOCILIEB. 1 (pOBOH,
Kitace JKryTukoHoC- [fpuMepe 3BIUIEHBI 3€J1E-B3aUMOCBS3b  CTpPOE- YcTaHaB/IMBaTh B3aMMOCBSI3b XapaK-MHUKpPOIIpera-
L1bI HOM. XapakTep MUTAHUSAHUS W Xapakrepa IH- Tepa NUTaHUS U YCIOBUU CPEJIbI. paTbl.  (BrIIe-

€ro  3aBUCUMOCTb  OTTaHUs OT  YCIIOBHH OO0OCHOBBIBaTh BBIBOJI O IMPOMEXKY-Ha 3eJIeHast)

yCIIOBHM cpenbl. [lpIxa-
HUE, BBIJCIICHUE U pa3
MHOKeHHe. CoueTaHue
MIPU3HAKOB JKMBOTHOTO M
pacTeHHUss y  DBIVICHBI
3enéHoil. Pa3zHooOpasue
PKI'YTUKOHOCLIEB

OKpYKaroIleu Cpeibl.

TOYHOM TIOJOKEHUM DBIJICHBI 3€JIEA
HOM.

[TpuBoUTE JOKa3aTeNnbCcTBA 00JIEE
CJIOKHOM OpraHu3aluu KOJOHHUAIbA
HBIX ()OPM KTYTUKOBBIX.

PackpbiBaTh pOJIb KTYTUKOHOCIIEB B
PKOCHCTEMAaX




OCHOBHBIC BUJIBI JICATEILHOCTH 00Y-

Ne /i [Tema Conepxxanue LleneBass  ycranoBkaKon-Bo [daromuxcs Ha ypoke/BHEypouHOMIcrosn30Ba-
ypoka 4acoB SaHITHH HUe 000pyI0-
BaHUE
5) Tun Unady3zopun Cpena oOutaHus, CTpoe-YCTaHOBUTH Xapakrep-1 BbIABIATE XapakTepHbIE NPU3HAKUMHKPOCKON

HUE U TepeABIKEHNE HA
rpumepe UHQY30pUU-TY-

Hbl€ IIPU3HAKU THUIIA
Nudpy3opun u mnoka-

tuna Madyzopun.
[IpuBOIUTH TMPUMEPHI U XapaKTepH-

1 (pOoBOH,
MUKpOTperna-

(dbenpku. CBA3b yCIOKHE-3aTh YEPTHI YCIIOMKHE- 30BaTh YEPTHl YCIOXHCHHSI OpraHu-paThl. (HH)Y-
HUST CTPOCHUSHUS B  KJICTOYHOM 3aIuu UH(PY30pUN 10 CPABHEHHIO C30PHUS)
nH]Yy30pHUii CCTPOCHUH. CapKOKTYTUKOHOCIIAMH.
MpOILECCaMU WX IKHA3HE- HaOironats MPOCTEUIINX noj
nesiTenbHOCTH.  Pa3zHo00- MHUKPO- CKOTIOM.
pasue HHPY30pUid. DUKCUPOBATH PE3YIbTaThl HAOIOIE

HUU.
JlaGopaTopnas pabota O06oOmare WX, JelaTh BBIBOJIBI)
Ne 1 CoOmromaTh TpaBuiIa TMOBEICHUS B
«CTpoeHHE U TIepe/IBH- kaOuHeTe, oOpamieHus: ¢ 1abopaTop-
PKeHUe  UHQY30pUU-TY- HBIM 000pyZIOBaHUEM
(bembKu»

4 . TloamapcTBo MHOrOKIETOYHBIC (2 )

6 Tun OOmas xapak-OO0mmue dYeptbl crpoe-3yunth ctpoenue nu |1 OnuceiBaTh OCHOBHBIE NPU3HAKAMMKPOCKOT
TepUCTUKa  MHOTro-HHs. ['mapa — OAMHOY-PKU3HENECSATEILHOCTD Mo/IllapcTBa MHoroxieTro4Hsle.iu(GpoBoOH,
KIIETOUHBIX KUBOT-HBbIN monun. Cpena oOU-KUIIEYHOMOIOCTHBIX Ha3zbiBaTh mpencTaBuTeNeld TUNA KUAMUKpOMperna-
HbIX. Tun KumieyHo-TaHus, BHEIIHEE W BHY-HAa TMpUMEpPE THUIPHI, [I€YHOTOJIOCTHBIX. paThl. (BHY-
[TOJIOCTHBIE. TPEHHEE CTPOCHUE. BBIJICTUTh  OCHOBHBIE Briaensate oOuiue uyepTbl CTPOCHUSTPEHHEE
Crpoenue u ku3He-{OCOOEHHOCTH JKHU3HENE-UepPThl  YCIOKHEHHS OOBACHATH Ha IPUMEPE HAIMYUE Ty CTPOCHUE
NesITeNbHOCTD SITETEHOCTH, YPOBEHHKOPraHU3AIUI o YeBOM CUMMETPUU Yy KHUIIEUHOTIO{THAPHI)

OpraHHu3alliil B CpPaBHE-{CPAaBHEHHUIO C  MPO- JTOCTHBIX.

HUU C [IPOCTEHIIINMHU CTEHIINMHU. XapakTepu3oBaTh MpHU3HAKU Oojee
CJIOKHOW OpraHu3allii B CPAaBHEHUH
C MPOCTEUIIUMU

5 . Tunsl [Tnockue yepsu, Kpyrisie yepsu, Kosnbuareie uepsu (5 1)

7 Tun Konbuateie ue- [Mecta obutanus, crpoe-3yunts ocodeHHocTH|l HaspiBath uepthl Oosee Bbicokoit op-Lludposoii
pBu. Obmas HUE W KU3HEACSTEIb-yCIOKHEHUS raHu3aliid  KOJMBYATHIX dYepBel MOMUKPOCKOTI,

HOCTb CPaBHEHHIO C KPYTJIBIMHU.




OCHOBHBIEC BHUJIBI JEATEIHHOCTH 00Y-

Ne i/ {Tema Conepxanue IleneBass ~ ycranoBkaKon-Bo [daromuxcs Ha ypoke/BHEYpouyHOMIcrosbn30Ba-
ypoka 4acoB SaHITHH HUe 000pyI0-
BaHUC
XapaKTEePUCTHKA. CHCTEM BHYTPEHHHUX Op- B CTPOSHHH KOJbUa Pacnio3naBath mpeacTaBuTeNei Kiac1adbopaTop-
Kiacc MHoroie-ranoB. YpOoBHU OpraHu- ThIX uepBed Kak 00- ca Ha pUCyHKaX, (hoTorpadusix. HOE 00Opy/I0-
TUHKOBEIC YEePBU 3allMM  OPraHOB YYBCTBJIEE BBICOKOOPTAHU30- XapaKkTepu30BaTh YEPThl YCIOXKHE-BaHUE.  JIeK-
CBOOOHOKUBYIIINX BAHHOW TIpyHIbl IO HUSL CTPOEHMSI CHUCTEM BHYTPEHHUXTPOHHBIE TaO-

KOJIbYATBhIX YEpPBEU M Ia-
[PAa3UTUYECKUX KPYIJIbIX
uepBen

JlaGopaTopnast pabota

Ne 2

«BHemHee CTPOEHUE
TOKJIEBOTO  YepBsl, €rQ
[epenBIKEHNE, pa3zpa-
PKUMOCTD).

JlaGopaTopnas pabota

Ne 3

(0 yCMOTpEHHIO  y4H-
TEJIs)

«BHyTpeHHEEe CTpOCHHE
IO IEBOTO YEPBS».

CPaBHCHMIO C IUIOCKH-
MH U KPYIJIBIMH 4Yep-
BSIMU.

OpraHoB.
@opMyaHpoBaTh BBIBOJ 00 YpPOBHE
CTPOEHUS OPraHOB UYBCTB

JINIbI

6 . Tun Mosutrocku (4 9)
8 Kiacc /IByctBopua-Cpena oOurtanus, BHem-M3yunts ocobeHHocTH 1l Paznmuyate w  ompenensate  nBy-Lludposoii
ThI€ MOJUTIOCKH Hee CTPOCHHE Ha MPUME-CTPOEHUS KJacca CTBOpYATBIX MOJUIFOCKOB Ha PHUCYH{MHUKPOCKOII,
pe 6e33y0ku. Ctpoenue HJIBycTBopuaTbie MOJI- Kax, (ororpaduax, HaTypalbHbIXTab0OpaTOp-
(YHKLIUU CHCTEM BHY-JIIOCKH 00BEKTax. HOEe 000py0-
TpeHHUX opraHoB. Oco- OOBsCHATH  B3aUMOCBA3b  OOpaszdBaHue. Biax-

OEHHOCTH Pa3MHOKEHHUS
U pa3BuTHA. Poib B mpu-
pole W 3HAUYEHUEe I
YEII0BEKA.

PKU3HU M OCOOCHHOCTEH CTpOEHuS
JIBYCTBOPYATHIX MOJUIFOCKOB.
XapakTepu3oBaTh 4epThl
PUCIIOCO0- JIEHHOCTH MOJUTIOCKOB K

HbIe IIpernapa-
ThI, KOJUJICKIINH
PaKOBHH

cpene oOu- TaHUs.




OCHOBHBIC BUJIBI JICATEILHOCTH 00Y-

Ne i/mt [Tema Conepxanue LleneBass  ycranoBkaKon-Bo [daromuxcs Ha ypoke/BHEypouHOMIcrosn30Ba-
ypoka 4acoB SaHITHH HUe 000pyI0-
BaHUE
JlaboparopHas paboTa @opMyIMpPOBATH BHIBOJ O POJIU JABYMOJUIIOCKOB.
Ne 4 CTBOPYATHIX MOJUIIOCKOB B BOJHBIX JJCKTPOHHBIC
«BHemHee cTpoeHue pa- OKOCHUCTEMAX, B )KM3HM YEJIOBEKA.  [TAOJHIIBI
KOBHH IPECHOBOJHBIX U Y cTaHaBJIMBAThH CXOJICTBO 17
MOPCKHX MOJUTFOCKOBY paznuuusT B CTPOCHHH PAaKOBWH
MOJUTFOCKOB.
CoOmronaTh npaBuiia padoThl B KaOU-
HeTe, oOpaimeHuss ¢ J1abopaTOPHBIM
000py/TOBaHHEM
7 . Tun Ynenucronorue (7 4)
9 Kmacc Hacekompie [OOmiasi  XapakTepuCTH-BBIABUTE  OCHOBHBIE(L .BeIsBIsATE XapakTtepHble Tpu3HaKHI epOapHBIT
Ka, OCOOEHHOCTH BHEII-XapaKTepHbIE MPHU3HA- HAaCEKOMBIX, OMHCHIBATh MX MPHU BBI{MaTepHam  —
Hero crpoeHus. Pa3HO-KH HaCEKOMBIX MOJIHEHUU J1a0OpaTOpHOM pabOThICTPOEHUE  Ha-
o0pa3ue pOTOBBIX Opra- YcTaHaBIMBaTh B3aUMOCBSI3b BHY-CEKOMOTO
HOB. Crpoenue 17 TPEHHETO0 CTPOEHUSI U TMPOIIECCOB
(YHKIIMM CUCTEM BHYH YKU3HECSTEIbHOCTH HACEKOMBbIX |
TPEHHUX OpraHoB. Pa3- Habmronath, pukcupoBaTh pe3yibTa-
MHO>KEHUE. Thl HAOJIIO/ICHUH, J1eJIaTh BHIBOBI.
Co0mronaTh npaBuiia padoThl B KaOU-
JlaGopaTopHas pabota HeTe, oOpalieHus ¢ J1abopaTOPHBIM
Ne 5 00opynoBaHuEM
«BHemrnee cTpoeHue Ha-
CEKOMOTO0»
10 Tunel pazButusa Ha- [Pa3Butne ¢ HenonHBIMU3yuuTs THIBI pa3Bu- |1 XapakTepu3oBaTh THIBI pa3BUTUs epOapHBIit
CEeKOMBIX npeBpaiieHrueM. [ pymnmblTHs HACEKOMBIX Ha- CEKOMBIX. Matepuan = —
HacekoMbIX. PasBurtue ¢ OOBACHATH MPUHIUIBI KIACCU(PUKA-TUTIBI ~ Pa3BU-
MOJIHBIM  TPEBPAICHU- [IUU HACEKOMBIX. TUS ~ HACEKO-
eM. ['pynnsl HACEKOMBIX| YcTaHaBNIMBaTh  CUCTEMATHUYECKYIOMBIX
Ponp kaxmolt craguu MIPUHA]IEKHOCTh HACEKOMBIX.

Pa3BUTUA HACCKOMBIX

BEBISBISITH pasiniuuAa B pa3BUTUH HaA
CCKOMBIX C TIIOJJHBIM M HCIIOJIHBIM

IPEBPALICHUEM




OCHOBHBIEC BHUJIBI JEATEIHHOCTH 00Y-

Ne i/ {Tema Conepxanue IleneBass ~ ycranoBkaKon-Bo [daromuxcs Ha ypoke/BHEYpouyHOMIcrosbn30Ba-
ypoka 4acoB SaHITHH HUe 000pyI0-
BaHUC
8 . Tun Xopnoseie . becuepennbie . Hagknacc Poiobr (6 1)
11 Hankmace Pr1661/0Ocobennoctn  BHentHeroM3yunts ocobenHoctrl XapakTepru3oBaTh ocobeHHOCcTHBIIa)KHBIE
OOmasi  xXapaKTepU-CTPOCHUs, CBS3aHHBIC CBHEIIHETO  CTPOCHUS, BHEITHETO CTPOCHHSI PHIO B CBS3H COMpPEIapaThl
CTHKA, BHEIIHEEOOUTAaHUEM B BOJE. CBsI3aHHBIE C 0OWTa- cpenoi oouTaHusl. «PBIOBDY
CTpOCHHUE CrpoeHne © (QYHKIUHAHHEM B BOJIC. OcBauBarh MPUEMBI PabOTHI C OTIpe-
KoHeyHOCTeH.  Oprassbl JIEITTENEM )KUBOTHBIX.
OOKOBOH JIMHHH, OPraHbl BEISBIATE 9epTHI MPHUCTIOCOOICHHOA
ClTyxa, paBHOBECHSI. CTH BHYTPEHHEIO CTPOCHHUS PBIO K
0OUTaHUIO B BOJIE.
JlaGoparopnas paboTa HaGmronaTh M ommChIBaTh BHEIIIHEE
Ne 6 CTPOCHHE M OCOOCHHOCTH TIEPE/IBH-
«Buemnee crpoeHue ¥ KEHHS PbIO B XOJI€ BBIMOTHEHUS Jia-
O0COOCHHOCTH  TepeBU- OopaTopHO pabOTHI.
PKEHUS PhIOBI» CobmoiaTh MpaBujia MOBEACHUS B
kaOuHeTe, oOpamieHus: ¢ J1abopaTop-
HBIM 000PYAOBaHHEM
12 Buyrtpennee crpoe-OnopHo-aBuratenbHas |3yuuts BHyTpeHHee|l YcTaHaBIMBaTh B3aUMOCBSI3b CTpoe{BraxkHbie
HUE PbIO cuctrema. CKeneT Hemap-CTPOCHUE PHIOBI. HUSl OTJEJIbHBIX YacTel CKeleTa pblompenapaTsl
HBIX U TTAPHBIX [JIAaBHU- U uX QyHKIUH. «Pp10B. Mo+
koB. CKelleT TOJIOBBI,| BBISBISITE  XapakTepHbIE  4YepThIIEeNlb — CKe-
ckener xabp. OcobeH- CTPOCHUSI CUCTEM BHYTPEHHHUX Opra-{ieT phiObI

HOCTH CTPOCHHS M (YHK-
[IMii CUCTEM BHYTPEHHUX
opranoB. YepTsl 6osee
BBICOKOTO YPOBHSI Opra-
HHU3alUU PHIO MO CpaB-
HEHUIO C JIAHIIETHHUKOM.
JlaGopatopHas paboTa

Ne 7

(M0  yCMOTpEHHIO Y4H-

TEJIs)

HOB.
CpaBHMBaTh OCOOEHHOCTH CTPOEHUS
U (YHKUUH BHYTPEHHUX OPraHORB
PBIO U JTAHIIETHUKA.
XapakTepru3oBaTb YEPTHl YCIIOXKHE
HUS OpraHu3aluy peio




No /it

Tema

Conepxxanue

Llenenas
ypoka

YCTaHOBKAQ

Koi-Bo
JacoB

OCHOBHBIC BUJIBI JICATEILHOCTH 00Y-

YAIOUINXCS HA YPOKE/BHEYPOUHOM
3aHATUU

Hcnonp3oBa-
HUEe O000pyI0-
BaHHE

«BHyTpeHHEE CTpOEHHE
PBIOBD)

9 . Knnacc 3emuoBOHBIC, Wil AMbuduu (4 1)

13 CrpoeHue u Jesi-XapakTepHble yepThl3yunTh uepTsl cTpoe-l YcTaHaBIMBaTh B3aUMOCBA3b CTpoe-BnaxkHble
TE€IbHOCTh BHYTPEH-CTPOCHMSI CHUCTEM BHY-HHUS CUCTEM BHYTpPEH- HUSl OPTAaHOB M CHUCTEM OPraHOB C UXIpernapaThl
HUX OPraHOB 3€MHO-TPEHHUX OPraHOB 3€M-HUX OPraHOB 3€MHO- GYHKUMSIMH U cpeioit OOuTaHMUs. «3eMHOBOI-
BOJTHBIX HOBOJIHBIX II0 CpPaBHE-{BOJHBIX 10 CpaBHE- CpaBHuBath, 0000maTs HH(GOPMa{HBIE»

HUIO C KOCTHBIMU pbIOa-HHUIO C  KOCTHBIMH [IUI0 O CTPOEHUU BHYTPEHHUX Opra-

MU. CXOJICTBO CTPOEHUSPbIOAMHU HOB aM(QuOuil u pbIO, JeNaTh BBIBOA

BHYTPEHHUX OpraHoB IIBI.

36MHOBO/IHBIX U PBIO Onpenensats 4yepThl Oosiee BBICOKOH
OpraHU3alii 3€MHOBOIHBIX IO CPaB-
HEHUIO C pribaMu

10 . Knacc Ilpecmbikaroruecs, win Pentunuu (4 9)

14 Buyrpennee cTpoe-CxonctBo u  paznuuusl3yuuTs uepThl cTpoe-l VYCcTaHaBIMBAaTh B3aUMOCBS3b CTpoeiBiakHble
HUE W O KU3HENEA-CTPOCHUS CUCTEM BHY-HHS CHCTEM BHYTPEH- HUSl BHYTPECHHMX OpPraHOB M CHCTEMIIpENapaTsl
TEIbHOCTb IIPECMBI{TPEHHUX OPraHOB IIPE-HUX OPraHOB IIPECMBI- opraHoB pentuiuil, ux ¢yHkuuii H«lIpecmsbl-
KAIOLLUXCS CMBIKAIOIIMXCS U 3€MHO-KAIOIIMXCS IO CPaB- cpezbl OOUTaHus. KaOLLIUECS

BOAHBIX. UYepTel IpHU-HEHHUIO c BBISABIIATE 4epThl 60s1€€ BEICOKOH 0P
CrOoCOOJIEHHOCTH 36MHOBOJHBIMHU. raHu3aluy  [PECMBIKAIOMIMXCS 110
IPECMBIKAIOINXCS K CPAaBHEHMIO C 3¢MHOBOHBIMHU.
PKU3HM Ha cyme. Pas- XapakTepu3oBaTh IPOLIECCH  Pa3d
MHOKEHHE W DPa3BUTHE, MHOKEHHUS U Pa3BUTHS ACTEHBIIIEH Y
3aBUCHUMOCTb  T'OJIOBOTQ IIPECMBIKAIOLIUXCS.

PKU3HEHHOTO LIMKJIA O7T Mcnonp3oBate  MH()OPMAIIMOHHBIE
TEMIIEPATYPHBIX  YCIIO- pecypcehl ISl MOATOTOBKH ITPE3EHTAA
BUI LMY TIPOEKTa O TOJAO0BOM JKU3HEHHOM

[IUKIIE penTuiIni, 3a00Te

IIOTOMCTBEC

0




OCHOBHBIC BUJIBI JICATEILHOCTH 00Y-

Ne i/ {Tema Conepxanue IleneBass ~ ycranoBkaKon-Bo [daromuxcs Ha ypoke/BHEYpouyHOMIcrosbn30Ba-
ypoka 4acoB 3aHATUU HUE 000pPYH0-
BaHUE

11 . Knacc ITruisr (9 1)

15 OO6mas  xapakrepu-B3aumocBs3p BHenrHergl3yunts B3aumocBs3b |1 XapakTepru3oBaTh ocobenHoctUyueno  Iltu-
CTHKa KJacca. CTPOCHHS M TPUCTIOCOO-BHEITHETO CTPOCHHS U BHEIITHEr0 CTPOCHUS NTHI] B CBS3U OIBI, [Tepos
BHemiHee  CTPOCHHEIIEHHOCTH TITHII KIIPUCIIOCOOICHHOCTH UX TPHUCTIOCOOICHHOCTBIO K TOJIETY. I THIIBI, MU
[ITHIT mosi€éTy. THIBI TepbeB HITHUIL K TIOJIETY OOBSCHATH CTpOeHUE U (PYHKIMH ITe{KpOoIIpernapa-

ux ¢(yHk- mum. Yepthl PHEBOTO TIOKPOBA TeJIa ITHUII. THI «[lepps
CXOJICTBA U  Pa3INYHs] YcTaHaBIMBATh YEPTHI CXOJCTBA HIITHID)
MMOKPOBOB NI THII 17 pa3uurs TIOKPOBOB NTHI] U PEITH-
PETTHIINH. TTHA.
M3ydaTh U ONMUCHIBATH OCOOCHHOCTH
JlaGoparopnas paboTa BHEIIIHETO CTPOEHHUS MTHIl B XOJ¢
Ne 8 BbI- TIOJTHCHHS n1abopaTopHOi
«BuemnrHee CTPOCHHE paboTHI.
ntunbl.  CTpoeHue Iie- Co0mronaTh npaBuiia padoThl B KaOU-
PBEBY» HeTe, oOpalleHusi ¢ J1abopaTopHbHIM
000pyTOBaHHEM
16 OnopHo-nBuratens- [M3mMeneHus ctpoeHusg3yunts ocobennoctyl YcTaHaBIMBaTh B3aMMOCBSI3b BHEMI{CKeNleT — TOiy-

Has CUCTCMaA IITUIL

CKeJeTa NITHL] B CBS3U (
PUCHIOCOOIEHHOCTBIO K
nonéry.  OcoOGeHHOCTH
CTPOEHUSI MYCKYJaTypbl
u e€ Qynxuuu. Ilpuunnel
CpacTaHusi  OTHCIIbHBIX
KOCTEH CKeJleTa IITHUIL.

JlaGopatopHas paboTa

Ne 9

«CTpoeHue ckenera MTU-
(B

CKCJICTa IITUIIBI,
3aHHBIC C IIOJICTOM.

CBsI-

HETO CTPOEHHSI U CTPOCHHUS CKeJleTa B
CBSI3U C TPHUCHOCOOJICHHOCTBIO K
MOJIETY.
XapakTepu30BaTh CTPOCHUE U (PYHKA
[IUM MBIIIEYHOW CUCTEMBI MITHII.
M3yuyaTh ¥ ONUCHIBATh CTPOEHHUE CKe-
JIeTa NTHIBI B POLIECCE BHIIOIHEHUS
mabopaTopHOil paboTHI.

Cobmtonath npaBuia paboThl B KaOH+
HeTe, oOpaleHust ¢ J1abopaTOpHBIM
000pynoBaHuEM

0s




OCHOBHBIC BUJIBI JICATEILHOCTH 00Y-

IPYTUMH  TTO3BOHOYHBI-
MH. XapaKTepHbIE YEPTHI
CTPOCHHUS MALLEBAPH-

TEIbHOM  CHUCTEMBI
[BITHBIX U TPHI3YHOB.
Y CIoKHEHUE CTPOCHUS U

byHKIMA ~ BHYTPEHHHUX
OpraHoB.

KO-

JlaGopaTopnas pabota

Ne 10

«CtpoeHue CKeJleTa
MJICKOTTUTAOIITIX)

[IpoBoaNTH HaOJIFOIEHUS 5|
GuKCHpO- BaTh WX pPE3YJIbTATHl B
XOJIe BBITIOJIHE- HUS JIa0OpaTOpPHOU
pabOTHI.

XapakTepHu30BaTh 0COOCHHOCTH
CTPOCHHS CUCTEM BHYTPEHHHX OpTa-
HOB MJICKOTIMTAIONIHNX 110 CPABHEHUIQ
C PENTHIIUSIMH.

ApPryMEHTHPOBATh BBIBOJIBI O TIPO-
PECCHBHOM Pa3BUTHUU MIICKOTIHTAIOA
IHX.

CoOmronaTh npaBuia paboThl B KaOH-
HeTe, oOpalleHus ¢ J1abopaTOPHBIM

000pyn0BaHEM

Ne /i [Tema Conepxxanue LleneBass ~ ycranoBkaKon-Bo [daromuxcs Ha ypoKe/BHEYpOUHOMIcCrosb30Ba-
ypoka 4acoB SaHITHH HUe 000pyI0-
BaHUE
12 . Kimacc Miekonurarommue, win 3sepu (10 u)
17 Buyrtpennee crpoe{OcobeHHOoCTH cTpoeHus3yunts  ckemer wl OnuceiBaTh XapakTepHble 0COOCHHO BIaxkHbIe
HUE  MJIEKOIUTAIO-ONOPHO-ABUTATEIbHON [BHYTPEHHEE CTPOCHUE CTH CTPOCHHS U PYHKIHIA OTIOP- npernapaTsl
[1X CUCTEMbI. YPOBEHb OPra-MJICKOIUTAIOIIHX. HO-JIBUTaTEeJIbHOM CUCTEMBI, HCIob1«Kponuky,
HU3al[M  HEPBHOW  CH- 3ysl TpPHUMEPHl JKUBOTHBIX DPA3HBIXCKENET  MJleA
CTEMBI 110 CPABHEHHUIO C cpen oOuTaHusl. KOIHTAIOLIETO

Beenenue (2 u.)

TemaTudeckoe mianupoBanne matepuasia B 8 kiacce «kbBUOJIOTUSA . YEJIOBEK»

Yacte 1. O6mmit 0630p oprannszma yenoBeka Yacts 2. OnopHo-asuratenbHas cuctema Yacts3. KpoBs kpoBooOparieHue
Yacte 4. [Ipixanue
Yacrts 5. [MumeBapenue



Yacte 6. OOmen BeniectB YacTs 7. Boiienenue
Yacts 8. Koxa
Yacte 9. Dunokpunnas cuctema Yacte 10. HepBHas cucrema

Yacte 11. Opransl uyBcTB. AHanuzatopsl YacTts 12. [loBeneHue u ncuxmka
Yacte 13. UnauBHyanpHOE pa3BUTHE OpraHU3Ma

OopraHoB. MeTofpbl U3yye-|
HUS JKUBBIX OPTaHU3MOB]
HAOMIOZIeHHe,  U3Mepe-

[MOB TKaHEH YeJIOBEKa

HUC, SKCIICPUMCHT.

3BOHOYHBIX > KMBOTHBIX.
Paznu4yath pa3HbIC BUIABI U THUIIB]
TKa- Hel. OmUchIBaTh O0COOCHHOCTH

Ne ni/mt [leneBast  ycranoBkaKoisi-Bo |OCHOBHBIE BUIBI JIeATENLHOCTH 00y-lcronbp3oBa-
Tema Conepxanue ypoka 4acoB JAIONIUXCS Ha YpPOKE/BHEYPOUHOMHHE 000PYIO-
SaHITHH BaHWC
1. Opranusm uenoseka . Oomwmii 0630p (5 gacos)
1 Knerka:  crpoenueCtpoeHue oprann3mMal3yunThb cTtpoenue,l HaspiBaTh OCHOBHBIE YacTH KIETKU{MHKpPOCKOI
XUMUYECKUN COCTABUENIOBEKA: KJIETKH, TKa-XUMHYECKMH  COCTaB OnuceiBaTh (GYHKIMH OPraHOUAOB/IU(POBOH,
158 KU3HEJCATCNIb-HU, OPraHbl, CHCTEMBIKICTKH TaK e IIpo- OOBSCHATh TOHATHE  «PEPMEHT» MUKPOIIpETia-
HOCTb OpraHoB. MeTobl U3yde-11ecChl KU3HEAEATENb Pasznuyarh nmponecc pocTa u mpouecgparsl,  J1abo-
HUS JKMBBIX OPraHU3MOB{HOCTHU pPa3BUTHUSL paTopHOE
HaOJII0ICHHE, nu3Mepe- OmnuceIBaTh mporecc neneHusio0opymoBa-
HHE, SKCrepuMeHT. Jla- KJICTKH. BBIMOTHATE J1abopaTopHBIHHNE
Ooparopnas padora Ne 1 OIBIT, Ha- OJIFOJATh MPOUCXOAIINE
«/leiictBue bepmenTa aBJICHUS, (DUKCUPOBATH PE3yJIbTaThl
KaTanasbl Ha IEPOKCHU]] Ha0II0/Ie- HUS, JeNaTh BbIBO/IBI.
BOJIOPOI» CoOmronaTh npaBuia padoThl B KaOH-
HeTe, oOpalieHuss ¢ J1abopaTOPHBIM
000pyn0BaHEM
2 Tkanu Crtpoenue oprann3MaO000IUTh U yrITyOUuTH1 OnpenensiTh MOHATHS: «TKaHbY, «CU{MUKPOCKO
YeloBeKa: KJIETKH, TKa-3HAHUS Y4Jalluxcs O HAIIC, «HEUPOTIIHS. 1 (pOBOH,
HU, OpraHbl, CHCTEMBIPA3HbIX BHUJAX U TH- HazbiBaTh TUIIBI M BUJBI TKaHEH MO-MHUKpOMperna-

paThl TKaHEU

TKa- HeH Pa3HbIX TUIIOB.




Ne /it LleneBass  ycranoBkaKoia-Bo |OcHOBHBIE BUABI AesATeNbHOCTH 00y+lcrionb3oBa-
Tema Conepxanue ypoka JacoB YAIOUIUXCS Ha YPOKE/BHEYPOUYHOMHHE 000pPYI0-
3aHATUU BaHUE
JlaGopaTopnast pabota CoOmronaTh mpaBuiaa OoOpaimieHus ¢
Ne 2 «Knetku U TKaHu MUKPOCKOIIOM.
10T MUKPOCKOTIOM) CpaBHHBATh WUTIOCTpaLuy B
yueOHHM- K€ C  HaTypalbHBIMHU
00BEKTaMHU.
BEITOIHATE HaOJIFOIEHNE q
MOMOIIIbI0O MHKPOCKOIIA, OIHCHIBATH
pe3ynpTaThl. CoOmogaTh IMpaBuUIId
paboThl B Kabu- HeTe, oOpaleHus d
11a00PaTOPHBIM 000PYIOBAHHEM
2 . OmopHo-aBHUraTensHas cuctema . (8 4acoB)
3 Ckener. Crpoenue,Omopa u  aBwkeHue 3ydanth cTtpoenue,l HassiBaTh 4acTH ckenera/Pabota ¢ MyH
cocTaB U coeauHe-ONnopHO-IBUraTeNIbHAsL  [COCTAB M THUIIBI COEJIH- OnuceiBath  (pyHKIUM  ckeneraJisbkoM — «Cke-
Hue kKocted. Jlabo-cucrema. MeTobl n3yue-[HEHUs KOCTEH OnuceiBaTh CTPOCHHUE TPYOUATHIXJICT YeJoBe-
paTopHas paboTta No [HHs KMBBIX OPraHU3MOB: KO- CTell U CTPOCHUE CyCTaBa. Ka» , Jabopa-
3 «CrpoeHue KocCT-HAOMIOJEHHE,  H3Mepe- PackpriBath 3HAYEHUEGTOPHOE
HOI1 TKaHU»HUE, SKCTIEPUMEHT HAJKOCTHHULIBI, Xpsllla, CycTaBHOHOOOpPyaOBa-
JlaGoparopHass  pa- CYMKH, ryouaToro BELIECTBaJHUE IS MPO-
6ota Ne 4 «Cocras KOCTHOMO3TOBOM T0JI0- CTH{BE/ICHUSI  OIIbI
KOCTEil» HKENTOr0 KOCTHOTO MO3ra. TOB.
OOBACHATL 3HAYEHUE COCTaBHBIXDJICKTPOHHBIC
KOMITIOHEHTOB KOCTHOM TKaHH. TaOIUIIBI u
BrimonHATe 1a00paTOpHBIE OMBITHLIIIAKATHI
(UKCUPOBATH.
4 Ckerner rosioBbl ¥ Ty-|CKeneT rojioBsl U Tyno-M3yunts crpoenue wul OmnuceIBaTh C MOMOIIBIO HILTIOCTpa{PaboTa ¢ My-
oBHIIIA Bumia. CKeJleT KOHEYHO-OCOOEHHOCTH CKeJeTd UM B yuyeOHUKE CTpoeHHMe udepenalispkoM  «Cke-
CTEH. rOJIOBBI U TYJOBHILA HaspiBaTh OTJENbl MO3BOHOYHHMKA WJIET  UEJIOBeE-
CrpoeHue ckenera Mo YaCTH MO3BOHKA. Ka»
COB KOHEYHOCTEW, BepX- PackpbiBaTh 3HAaUYE€HUE YACTEH MO-DJIEKTPOHHbIE
Hell 1 HIKHEH KOHEYHO- 3BOHKA. TaOTHIIBI u

cTeEN

OOBSACHATH CBSI3b MEXKIY CTPOCHUEM
U (QYHKIHUSIMH TTO3BOHOYHUKA, TPY/I-
HOH KJIETKHU

I[1JIaKaThl




Ne /it LleneBass  ycranoBkaKoia-Bo |OcHOBHBIE BUABI AesTeNbHOCTH 00y+lcrionb3oBa-
Tema ConepxaHue ypoka JacoB JAIOIIUXCS Ha YPOKE/BHEYPOUYHOMHHE 000pPYI0-
3aHATHU BaHUE
5 Ckener KOHEYHO-CKener KoHeuHocTeH3yunTh crpoenue|l HasbiBaTh wactu cB0OOAHBIX KOHeu-{PaboTa ¢ my-
cTel CrpoeHue ckenera IMosiCKelleTa IOSICOB W HOCTEW U M0SCOB KOHEUHOCTEH. koM «Cke-
[1p COB KOHEYHOCTEH, BEpX-CBOOOJHBIX KOHEYHO- OnuceiBaTh C MOMOIIBIO WIIIOCTPA{IeT  YeJIOBe-
HE M HWKHEH KOHEYHO-CTEH U B y4eOHUKE CTPOCHHE CKeJeTaKa»
CTEM. «MccnenoBanue KOHEYHOCTEM. ONIEKTPOHHBIE
CTPOEHUS IIEYEBOTO 10 PackpbpiBaTh MpUUMHY pazauuusi BTaOJIUIIbI u
scay CTPOEHUM TOsICa HIKHUX KOHEYHO-IIaKaThl
CTEeH y MYXXYHH U KEHILUH.
BBIABISITE  OCOOEHHOCTH CTpOCHHs
CKeJIeTa KOHEYHOCTEN B X0J1e HaOIII0A
NIeHHS] HATYpaIbHBIX 0OHEKTOB
6 [lepBas momomp mpuOnopa u  JaBWKeHHE.M3ydnTh npuémsl mep-1 Onpenenarb TOHATHS:  «pacTsoke-{Pabora ¢ My-
TpaBMax: pacTsa-OnopHO-IBUTaTeNbHas [BOW IOMOIIM B 3aBHU- HUE», «BBIBUX», «IIEPEIOM. koM «CkeH
PKEHUHM CBSA30K, Bbl{cucTema. [IpoduiaktukacuMocTd  OT  BUJA Ha3biBaTh NMpU3HAKM PA3JIMYHBIX BUIET  4YeEJIOBEH
BHXaxX cycraBoB,/TpaBMaru3Ma.  [lepBasTpaBMBl. TOB TPABM CYCTaBOB M KOCTEM. Ka»
[epeoMax KOCTed  [[IOMOIb TPpH  TpaBMax OnuceIBaTh MIPUEMBI MIEPBOIDIEKTPOHHBIE
OIIOPHO-/IBUTATEIIbHON MOMOLIM B 3aBUCHUMOCTH OT BHAATAOIUIIBI u
CUCTEMBI TPaBMBI. IJ1aKaThl
AHaIU3UpOBaTh U 0000mAaTh UHHOP-
MalMi O TpaBMax OIOPHO-ABUTAA
TEJIBbHON CUCTEMBI U MPUEMAX OKa3a-
HUs [IEpBOM MOMOLIM B XOJE pa3pa-
OOTKH U OCYILECTBJICHHS F0OJI0BOTO
npoekta «Kypcel mnepBoil momoinu
TS IIIKOJIBHUKOBY
7 MBI11IBI Onopa wu  JaBUXKEHHEPAaCKpBITh CcBs13b(1 PackpbiBaTh CBsA3b  (QYHKIUMM  WMMHKpPOCKOI
OmnopHo-BUrarenbHas |[(pyHKIMM M CTPOEHUS, CTpoe- HMA Ha MpHUMepe pPasIunUuAIUPpPOBOH,
cucTeMa. MeTozpl u3yde-a TaKkKe  PpazInduif MEXIy TJaJKUMU U CKEJIETHBIMAMMKpPOIIpEIa-
HUSI )KMBBIX OPraHU3MOBIMEXIY TJIAJKUMU U MBIIIIAMH, MUMHUYECKUMU vpaThl MBbIIIECYH
HAOIIOIGHUE,  U3MEpE-CKEeNETHBIMU  MBIIIIIIA- YKE€BATEJIbHBIMU MBIIIIAMHU. HOMW TKaHM.
HUE, SKCIIEPUMEHT. MU 4EJIOBEKA. OnucelBaTh C MOMOIIBIO WIIKOCTPa1JIEKTPOHHBIE
jaggezt B yueOHHKe CTPOEHUGTAOTHIIBI

CKEJIETHOM MBIIIIIEL.




No /it

Tema

Conepxxanue

Llenenas
ypoka

YCTaHOBKAQ

Koi-Bo
JacoB

OCHOBHBIEC BUIBI JACATEIBHOCTU 00y
YAIOUINXCS HA YPOKE/BHEYPOUHOM
3aHATUU

Hcnonp3oBa-
HUEe 000pYyI0-
BaHHE

[IpakTuueckas padoTa:
«3ydeHne pacrosioxke-
Hs1 MBIIIIL I'OJIOBBI»

OnuceiBaTh yCIOBUSI HOPMaIbHOU
pabOTHI CKEJIETHBIX MBIIIILI.
HaspiBaTh OCHOBHBIC TPYIIIHI MBIIIIII,
PackpbiBaTh NPUHIMI ~ KPETUICHUS
CKEJIETHBIX MBIIII] Pa3HbIX YacTen
Te- Ja.

BBISIBASTE 0COOEHHOCTH PaCIOJIONKE-
HUS MHMHYECKUX M IKCBATEIbHBIX
MBI B XOJ€ HAOJIIOJICHUS HaTY-
paTbHBIX 0OBEKTOB

8 PaGoTta ML Onopa u  ABMKEeHUEOOBSICHUTH MexaHu3M1 Onpenensate noHATUs  «MblIIbIHL{udpoBas
OnopHo-nBuratensHas [padoThl MBI U TPH- aHTa- TOHUCTBDY, «MBIIIIBI{Ia00paTOpuUs
cuctema. MeTo/ibl U3y4ye-YuHBbI HACTYIUJICHHUS] CUHEPTUCTBI». no  ¢GuU3MOIIO-
HUS KUBBIX OPraHU3MOB:yTOMJICHUS. Cpas- OOBACHATD YCIOBUS ONTUMAJILHOMIUHM  (IATUYHK
HaOMIOZICHUE,  W3MEpPEe-HUTh JUHAMUYECKYIO U PaOOTHI MBIIIIII. CUIIOMED)

HUE, SKCTIEPUMEHT CTaTHMYECKYl0 paboTy OnuceiBaTh /1Ba BUa pabOTHI MBIIIIL]
MBIIIILI. OOBACHATL MPUYHUHBI HACTYILICHHUS
YTOMJICHUS] MBIIII] U CPAaBHUBATH JIH-
HAMUYECKYIO U CTaTUYECKYIO paboTYy
MBIIII] IO STOMY MIPU3HAKY.
@opMyaHpoBaTh MpPaBHJIa TUTHECHB
bu3nYECKUX Harpy30K

3 . Kposs 1 kpoBooOparienue (9 yacos)

9 Buytpennsis cpena.Tpancnopt BellecTB3yuynTh BHYTpeHHIOIO1 OnpenensTh NOHATHUS: «TOMEoCTa3», [MUKpPOCKOI
3HaueHue KpoBU U eeBHYTpeHHsA cpega oOp-Cpeldy OpraHu3Ma ue- «(opMeHHBIE 2JIEMEHTBI KPOBUY, U(ppPOBOH,
cocTaB raHu3Ma, 3HaueHHe e&IoBeKa, €€ CTPOEHHE, «I1a3Ma», «aHTUTEH», «AHTUTEIO»MUKpOIpera-

nocrostHcTBa. KpoBeHOC-cOCTaB U QyHKIUH. OOBACHATH CBSI3b MEXAY TKaHEBOMpPATHI

Hasi W JuMQaTuyeckas
cucrembl. Kposb. Jlum-
¢da. Meroapl uU3ydeHUs
PKUBBIX OPraHU3MOB: Ha-

OIto/IeHIE, U3MEpPEHNE,

JKUAKOCTBhIO, TUMGON U  T1a3Moi
KPOBH B OPraHU3Me.
OnuceIBaTh byHKIAN KpOBHU,

HazpiBaTh (YHKIMM 3pUTPOLIUTOB,

TpOM6OI_II/ITOB, JIEHKOIIUTOB.




a U COCyIO0B.

Ne /i IleneBass  ycranoBkaKon-Bo |OCHOBHBIE BUABI AesTenbHOCTH 00y-lcmons3oBa-
Tema ConepxaHue ypoKa JacoB JAIOIIUXCS Ha YPOKE/BHEYPOUYHOMHHE 000pPYI0-
3aHATUU BaHUE
HKCTICPUMEHT. OmnwuceIBaTh BKJIAJ PYCCKOM HAyKd B
JlabopaTopHnas pabota pa3BUTHE MEIUIIUHEI.
Ne 5 «CpaBHeHue KpoBH OnuceiBaTh C MOMOIIBIO HILITFOCTPA-
YeIIOBeKa C KPOBBIO JIsiH Uil B y9eOHHKE MPOIecC CBEPTHIBAA
YLK HUS KPOBH | (HaroIuTo3s.
BrimonHsaTe J1abopatopHbie HAOIOA
NeHHWsT C TIOMOIIBI0 MHKPOCKOTIA,
(bUKCHpOBaTh PE3yNIbTaThl HAOIO/Ie
HUH, 1e71aTh BBIBOJIBI.
CoOmronaTh paBuiia padoThl B KaOU-
HeTe, oOpalleHus ¢ J1abopaTOpHbIM
000pyTI0BaHHEM

10 JIBr>keHre KpoBH mo(l'paHcrnopt BeniecTB M3yunTh npuYrHb]1 OnuceiBath ¢ nomoinsio wutoctpailludposas
cocyaMm. KpoBeHnocHas u num¢a-IBIKEHUS KPOBH IIQ Uil B yueOHHKE CTpOeHHue cepua uinadoparopus

THdeckas cuctembl. Kpo-cocynam. MPOLECC CEPACYHBIX COKpalleHUHmo  (U3HUO0IIO-
BSIHOE JIABJICHUE U ITYJIbC. CpaBHUBATH BHUJIbI KPOBEHOCHBIX COTHM  (aTUMK
MeTtoapl  u3yde-  HHS CYJIOB MEX]Ty COOO. UCC)

PKUBBIX OpraHU3MOB] OnuceIBaTh CTPOEHUE KPYTOB KPOBO-

HaOJII0IcHHE, nu3Mepe- oOpaleHusl.

HUE, SKCIIEPUMEHT. [Tonnmarh paznuyrie B HCIOJIB30Ba-

[IpakTuueckas paboTa HUU TPUIIATaTeIbHOTO «apTepHallb-
«Onpenenenue YCC, HBII1» IPUMEHUTEIBHO K BUAY KPOBH

CKOPOCTH KPOBOTOKa», U K cocyaM

«UccnenoBanue pe-

(JIEKTOPHOTO ~ IPUTOKY

KPOBM K MBIIIIAM, BKJIIO

YUBIIKUMCS B paboTy»

11 Perymsanus  pabotslKpoBeHocHas U mumda- [M3yuuTsb paboty|l PackpbIBaTh MOHATHA: «TpeHUpoBOoY-LlndpoBas
cepala M COCYJIOB./TUYECKASI CUCTEMBI. cepaua oT  (uznye- Hel  3ddexT», «DyHKIMOHANBHAsTaA00paTOPUS
[Ipenynpexnenue |Bpex  TabakOKypeHMS.CKUX  HAarpy3ok W npo06ay, «IaBsIas MOBI3KaY, no  ¢usnono-
3a0oyeBaHMil  cepA-MeTo bl U3ydeHus BIIMSIHUS HETAaTUBHBIX COKTYT». TUH




Ne /it LleneBass  ycranoBkaKoia-Bo |OcHOBHBIE BUABI AesATeNbHOCTH 00y+lcrionb3oBa-
Tema Conepxanue ypoka JacoB YAIOUIUXCS Ha YPOKE/BHEYPOUYHOMHHE 000pPYI0-
3aHATUU BaHUE
PKUBBIX OPTaHU3MOB: Ha-(aKTOPOB  OKPYKaro- OOBACHATh BaXXHOCTh cHUCTeMaTHue-(apTepHalb-
OJIfO/ICHHE, W3MEPEHHUE e CPEeIbl. CKMX (DU3UYECKUX HArpy30K JUISIHOTO JlaBJIe-
PKCIIEPUMEHT HOP- MaJIbHOTO COCTOSIHUA CEpJla. |[HUs)
[IpakTuueckas pabora: PaznuyaTh MpU3HAKA PA3TUYHBIX BUA
«JlokazaTenbcTBO BpEna TOB KPOBOTEUEHUH.
Ta0aKOKYpPEHUS» AHanu3upoBaTh U 00001aTE HHHOP
MalUI0 O TMOBPEXKICHUSAX OPraHOR
KPOBEHOCHON CHUCTEMBI U MpHEMaX
OKa3aHHs MEpBOM MOMOUIM B XOJ@
MPOJOJKEHHUsT pabOThl HaJl TOTOBBIM
npoekToM «Kypcel nepBoil momomy
VTSI ITKOJIbHUKOBY
12 O6oOmenne mo Te{YKpereHue 310poBbsa/Bocniutanue  Oepex-l Paznuuare npusHaku pa3nuuHbix BU-Lludposas
Me 3 Biusiane  (QU3MYECKUXHOTO  OTHOIICHUS K TOB KPOBOTCUCHHIA. mabopaTopust
Bnusnue — Qusnue{ynpakHeHHI Ha OPraHbICBOEMY 3JI0POBBIO, OnuceiBaTh C MOMOIIBIO WIUTIOCTpa{no  (U3HOIIO-
CKUX  yINpaXHEHWMU CUCTeMbl OpraHoB. Me-NpuBUTHE HHTEpeca K Ui B ydyeOHHMKE Mepbl OKa3aHUATUM  (AaT4YHK
HAa  CEpACYHO-COCY-TOAbl H3YYEHHUS >KUBBIXHU3YUEHUIO IIPeaMeETa. nepBoii momoiu B 3aBucumoctd oTYCC u  apTe-
TIMICTYIO CUCTEMY OpraHu3MoB:  HaOmIOze- BUJIa KPOBOTECUCHUSI. PHAIBEHOTO
HUE, H3MEpPEHUE, IKCIIe BbimonHATE  ONBIT  —  OpaThAaBJICHUA)
pument. [IpakTuueckas byHKIMO- HAJIbHYIO po0y;
paboTa: bukcupoBarthb pe- 3yIbTaTHI]
«DyHKIIMOHAIIbHASL  CEepH| MPOBOANTH BBIUKCICHUS U JIeNaTh
IEYHO-COCYIUCTasT  TIPO- OIICHKY COCTOSHMSL ~ cepiaua 1o

0a»

pe3yapTaTaM OIbITa.
CobmoiaTh paBuiia paboThl B KaOu-
HeTe, oOpallleHust ¢ J1JabopaTOpPHBIM
000pyI0BaHUEM.

AHanMM3upoBaTh U 00001aTh HHDOP
MalMi0 O TMOBPEXIACHUSIX OpPraHoOR
KPOBEHOCHOM CHUCTEMBI U IIpUEMAX
OKa3aHMs IEpBOM MOMOIIM B XOJ@
MPOJOIKEHHsT PabOThl HAJl TOTOBBIM
npoekTtoM «Kypcel mepBoit OMOIIH
VTSI ITKOJIBHAKOBY




Ne /it LleneBass  ycranoBkaKoia-Bo |OcHOBHBIE BUABI AesTeNbHOCTH 00y+lcrionb3oBa-
Tema ConepxaHue ypoKa JacoB JAIOIIUXCS Ha YPOKE/BHEYPOUYHOMHHE 000pPYI0-
3aHATUU BaHUE
4 . JleixatenbHast cucteMa (5 yacoB)
13 Crpoenne  nerkux.JIpixanue. JlpixarenbHasg3yunTs cTpoenuel OnuceiBath cTpoeHue JErkux ueno-lludposas
["'a3000MeH B jerkuxicuctema. ['a3000MeH BIIETKHX U MEXaHU3M Beka. OOBICHATH NpeumyliecTBanadopaTopus
1 TKaHSIX. MErKUX W TKaHsIX. MeTo-razoo0MeHa. AJIbBEOJIIPHOTO CTPOEHUS JIETKUX MOMO  3KOJOTUH
TIbI M3YYEHHS JKUBBIX Op- CpPaBHEHHIO CO CTPOCHHMEM JIETKHX Y|(IaTYNK  OKH-A
raHU3MOB: HalOII0/IeHue, MpeJICTaBUTENEeN IPYTUX KJIaccoB MOACH  YIJIepo/Ja,
M3MEpeHue, IKCTIEpPH- 3BOHOYHBIX JKUBOTHBIX. KHCIIOPOa,
MEHT. PackpriBaTh posib TeMOryIo0MHA B Ta{BIAXKHOCTH)
JlaGopaTopnas pabota 3000MeHe.
Ne 6 «CocTaB BIBIXaeMO- BbInosHATE  1a00paTOPHBIM  OMBIT,
O W BBIJBIXa€MOTO BO3A ne- JaTh BBIBOJ II0 pe3ysibTaram
TyXa» omnbiTa. CoOmroaaTh paBuiIa paboThl
B KaOW- HETe, 0OpaIeHus ¢
1abopaTOPHBIM 000PYI0BAHUEM
14 JlpixaTenpHbie  ABU-/Ipixanue. JlpixarenbHasCpopmupoBath  3Ha-1 OnuceiBath ¢GyHkuu auadparmer{lludposas
KEHUS cucrema. Bpen Tabako-HUS O MEXaHU3ME bl HaspiBaTh opraHbl, y4acTBYIOILUE BiabopaTopus
KypeHHs. MeToapl H3y-XaTelbHbIX ABHKEHUIA, polecce AbIXaHMsL. no  ¢usnosno-
YEeHHs >KMBBIX OpraHU3-pa3BUBATh IOHATHE BbInosHATe 1a00paTOpHBIM ONBIT HATMM  (JATYMK
MOB: HaOJIIOJICHHE, H3-«Ta3000MeH». rOTOBOM (WJIM M3TOTOBJIEHHON CaMO-4acTOTHI  [Ibl-
MEpeHHUE, 3KCIIEPUMEHT) CTOATEJIBHO) MOJEeNH, HaOIr0aTHXaHUs)
JlaGopatopHas paboTa OPOUCXOJAIINE SIBICHUS U OIUCHI
Ne 7 «JlpIxaTenbHBbIE BaTh MPOLIECCHI B/10XA U BbII0XA.
NBIKEHUs»  Perymsuus Cobmtonath npaBuia paboThl B KaOu-
TIbIXaHUS. HeTe, oOpalleHust ¢ J1JabopaTOPHBIM
000pyIoBaHEM
15 bone3nu opraHoBl urueHa opraHoB jpixa-I103HaKOMUTBCS al PackpbiBaTh TOHATHE <okU3HEHHasgLupponas
TIbIXaHUS HUs. 3a00JieBaHUsI OPra-OCHOBHBIMH  BHJaMH E€MKOCTb JIETKUX. nmabopaTopHs
HOB JbIXaHMd M  uX3a0oJieBaHUM opra- OOBACHATH CYTh ONACHOCTH 3a00JIe[0 SKOJIOTUH
npenynpexaeHue.  VIH-HOB  JbIXaHUS,  BBI- BaHUS T'PUIIOM, TyOepKylI€3oM JEr-
(eKIIMOHHBIE SIBUTH ITyTH KUX, PAKOM JIETKHX.




lMpodosixkeHue

Ne /it LleneBass  ycranoBkaKoia-Bo |OcHOBHBIE BUABI AesATeNbHOCTH 00y+lcrionb3oBa-
Tema Conepxanue ypoka JacoB YAIOUIUXCS Ha YPOKE/BHEYPOUYHOMHHE 000pPYI0-
3aHATUU BaHUE
3a00JIEBaHUSI U MEPbl UX3apaKEHUS U  MEphI HasbiBaTh (axkTophl, CHOCOOCTBYIOA(HATYMK  OKH-
PO QHUITAKTHKH. Bpeanpodunaktuky. [IUE 3apaXKEHUIO TYOepKyNIE€30M JIET{CH  yriepo/a)
TaOAKOKYPEHMUSI. KHX. naboparopust
[IpakTuueckas paboTa: HaspiBaTh Mepbl, CHIDKAIOMIUE BEPO-MO  (hU3HOJIOA
«Ornpenenenue 3aIbl ATHOCTb  3apaxeHus  OOJIE3HAMMJTUM  (JAATUMK
JIEHHOCTH BO3yXa» nepeaaBaeMbIMU Yepe3 BO3AYX. JacTOThl  JIbl-
PackpbiBaTh €Ioco0 HCIOIB30BAHUSXAHMS)
dmrooporpadun I TUATHOCTUKH
MaTOT€HHBIX U3MEHEHUI B JIETKHUX.
OOBACHATD  BaXXHOCTb  TUTHEHBI
IoMe- WIeHUH W  JbIXaTeJILHON
TUMHACTHKU JJIS1 3/I0pPOBbS YeJIOBEKa.
[IpoBOIUTH OMBIT, (PUKCUPOBATH pe-
3y/lbTaThl U JeNaTh BBIBOJ IO pe-
3yJIbTaTaM OIIbITA.
CoOmronaTh npaBuiia padoThl B KaOH-
HeTe, oOpaiieHus ¢ J1abopaTOPHBIM
000pyTOBaHHEM
5 . [lumeBapurtenpHas cuctema . (7 4acoB)
16 3HaueHue nuiu U e€lluranue. [MumeBape-3yunts 3HaueHue wull Onpenensatb MOHSATHE «IUIIEBAPE{IIECKTPOHHbBIC
COCTaB Hue. [lumieBapuTenbHASCTPOCHUE PA3TUYHBIX Huey. OmnuceiBaTh € MOMOUIBIQTAOIHUIIBI u
cuctema. Metopl U3y4ye-OpraHoB  MHIEBape- WIUTIO-  CcTpalMii B y4eOHMKEIUIAKaThl.
HUS JKUBBIX OPTaHU3MOB{HHSL. cTpoeHue  mnu-  uieBapurenbHorHl{udposas
HaOMIOJIeHHe,  U3Mepe- CUCTEMBL. naboparopust
HUE, DKCIIEPUMEHT. Has3piBaTh  (QYHKIMM  Pa3IMYHBIXIO  HKOJOTHUH
[IpakTuyeckas pabora: opra- HOB IHILEBAPEHUSL. (matuux pH)

«OrpeneneHue  MecTo-
MOJIOKEHUSL  CIIIOHHBIX
KEJIE3»

HaspiBaTh MecTa BIIAJIEHUs IHIIEBAA
PUTEIBHBIX JKEIIE3 B IUILEBAPUTEIIb
HBII TPAaKT.

BBINOIHATE OIBIT, CPaBHUBATH pE-
3yJIbTaThl HAOMIOJCHUS C OMMCAHUEM

B yueOHUKE




Ne /i IleneBass  ycranoBkaKon-Bo |OCHOBHBIE BUABI AesTenbHOCTH 00y-lcmons3oBa-
Tema ConepxaHue ypoka JacoB JAIOIIUXCS Ha YPOKE/BHEYPOUYHOMHHE 000pPYI0-
3aHATHU BaHUE
17 [InmeBapenne B po-[luranue. [MumeBape-PackpeiBath  (yHKIMH1 PackpeiBath (pyHKIMU ciaoHbl. Onulludposas
TOBOM MOJIOCTM M BHME. lluieBapuTeNbHAsICIIOHBI U KEITYI0YHO- ChIBaTh CTPOEHUE KEIIYIOUHON CTEeH71adopaTopus
KEITy/IKe cucrema. Merozpl U3yde-ro coka Juisl mpoliecca ki. Ha3blBaTh aKkTHBHBIE BEIIECTBAIO  3KOJOTHUH
HUS JKMBBIX OPraHM3MOBIIUIIEBAPEHUSI. neiicTByrolue Ha NuiieBoid KoMok B(natuuk pH)
HaONo/IeHue,  U3Mepe- YKEITy/IKe, U UX (QYHKIIHH.
HUE, SKCTIEPUMEHT. BbInoHATE 1Ta00OpaTOpHBIE ONBITHI
JlaGopaTopnas pabota HaOIOAATh TTPOUCXOJSIINE SBIICHUS
Ne 8, 9 «/leiictBue dep- W JIe7aTh BBIBOJI MO pe3yJbTaTaM Ha-
MEHTOB CJIIOHBI Ha Kpax- OJIFOIEHUH.
Man», «JlelictBue dep- CobmoiaTh paBmiia paboThl B KaOu-
MEHTOB YKEITYJOUYHOTQ HeTe, oOpaimieHust ¢ J1abopaTOPHBIM
CcoKa Ha OCJIK1 000pyTI0BaHHEM
6 . OOMeH BemiecTB U dHeprun . Buramunsl ( 3 4acoB)
18 Hopmel nutanus PanpoHaibHOE NHTaHWE,Y CTAHOBUTH  3aBHCHAL Onpenensatb mnoHATus «ocHoBHOML{ndposas
HopMbl U peXuM NHUTa-MOCTh MEXAYy THUIIOM 00MeH», «00UIil 0OMeHn». naboparopust
HUSI. NEeSITEIbHOCTH ~ YeJIO- CpaBHUBATh OpPraHuU3M B3pOCIOr0 MO  (U3UOIIO-
MeToibl U3y4eHUsS KU-BEKa U HOPMAaMHU IIH- peOEHKa M0 moKa3aTesiiM OCHOBHOTOTMH  (JIaT4MK
BbIX OpraHW3MOB: Ha-TaHHSA, Yepe3 OCHOB- oOMeHa. JaCTOTHl  JIbI-
OnMoJIcHNe, W3MEpPEHUE|HbIE OHATHUS: OOBACHATH 3aBUCUMOCTh Mexay Tu-xanus, YCC,
[IpakTuueckas pabota: |[«OCHOBHOU OOMEHY, MOM JIeSITEIbHOCTH 4YeJOBEKa U HOP-apTepUAIbHO-
«OrmpeneneHue  TPEHU-«OOUTUIT OOMEH. MaMU TUTAaHMUSL. ro JaBJICHUS)
POBaHHOCTH  OpPraHHU3Ma [IpoBOIUTH OIICHMBAHHE TPEHUPOA
o (YHKIIMOHATBEHOM BaHHOCTH OpraHM3Ma C IOMOUIBK]
npoo6e» (byHKIIMOHAIBHON TPOOBI, (HUKCUPO-

BaTb PpPE3YJIbTaTbl U [CJIATh BBIBO,
CpaBHHBAasA SKCIICPUMCHTAJILHBIQ
JJaHHBIC C 3TAJIOHHBIMHA




Ne /it LleneBass  ycranoBkaKoia-Bo |OcHOBHBIE BUABI AesATeNbHOCTH 00y+lcrionb3oBa-
Tema Conepxanue ypoka JacoB YAIOIIMUXCS HAa YpPOKE/BHEYPOUHOMHHE 000pPYI0-
3aHATUU BaHUE
8 . Koxa . (4 gacoB)
19 Ponb koxxu B TepMo-Posb koxku B Tepmopery-PackpsiBath poJib Ko-1 KrnaccupunupoBars npudnnbl 3a60-Ludposas
perynsauuu UK. 3akaduBaHUEe. KM B TEPMOPErYIIs- JIeBaHUI KOXKU. nmabopaTopust
Oxkazanue TIEpPBOM  TO-IIUH. OrnuceiBaTh Ha3zpiBaTh npu3Haku oxora, oOMopo-mo  ¢usHoso-
MOIIM TPH TEIJIOBOM HOPUEMBI TMEPBOM  I10- JKEHMST KOXKH. THH JaT4uK
COJIHEUHOM yJapax MOILIY TIPU TEIJIOBOM U OnuceiBaTh  MeEphl, MPUMEHSAEMBIGTEMIIEPATYPHI H
COJIHEUHOM YJape. IIPU 0KOTaX, 0OMOPOKEHUSX. BIIAKHOCTH)

OnuceiBaTh CUMITOMBI CTPUTYIIIETO
TUIIast, Y4eCOTKHU.

HaspiBaTh Mephl MPOPUITAKTUKA HH-
(EeKIMOHHBIX KOXKHBIX 3a00JICBaHUM,
Onpenenars HOHATHE
«repMoperyisi- 1us». OnuceiBaTh
CBOMCTBA KOJKM, IIO3BOJISIONINE €M
BBINIOJIHATh  (PYHK- M0 OpraHd
TEPMOPETYJISALIUH.

PackpblBaTh 3Ha4YE€HHE 3aKaJIMBaHUs
JUIs1 OpraHu3Ma.
OnuceiBaTh  BUABI
poLEeYP.
Ha3piBaTh IPU3HAKK TEILUIOBOTO Y[+
pa, COJIHEYHOTO yJapa.

OnuceIBaTh IPUEMBI MEepBOM
MOMOIIM TIpU TEIJIOBOM  yjaape,
COJIHEUHOM YJIape.

AHanMM3UpoBaTh U 00001aTh HHDOP
Malii0 O HapYILIEHUSIX TEPMOPETYJIsi-
AW, TOBPEXKICHUIX KOXKU U
npuéMax OKa3aHHs IEPBOM IOMOILHU
B XO/JI€ 3aBEepIICHHs pabOThI HAJl
npoekToM «Kypcel mepBoil momoiy
JUTSI IIIKOJIbHUKOBY

3aKaJINBarOniunXx|




No /it

Tema

Conepxanue

LleneBas
ypoka

YCTaHOBKAQ

Koi-Bo
JacoB

OCHOBHBIEC BUBI ACATEIBHOCTU 00y
JAOIUXCS Ha YPOKE/BHEYPOUHOM
3aHATUU

Hcnonp3oBa-
HUEe 000pya0-
BaHHE

10 . HepBhas cuctema (5 gacoB)

20

ABTOHOMHBIN OTJEN
HEPBHOM  CHCTEMBI.
HeliporymopasibHast
peryJsius

IR

raHnu3Ma

HeliporymopasibHast  pe-

PKU3HCACATCIBHOCTH OP-

MpOUCCCOB3HAUCHUC

MbI

M3yunuTe CTpOCHHE W

HOM HEPBHOW CHCTeE-

ABTOHOM-

HaspiBath 0cOOEHHOCTH PabOTHI aB

TOHOMHOI'O OT/IeJIa HEPBHOW CHCTEA
MBI.

PaznnuaTth c IIOMOIIBIO
WJUTFOCTPALIHT B y4eOHHUKE
CHMIIATUYECKU I 51 napa-

CUMIATHYECKUH TOJOTIENbl aBTOA
HOMHOI'O OTJIella HEPBHOW CHUCTEMB]
M0 0COOEHHOCTSAM CTPOEHHUSI.
PaznuuaTe mapacMMIaTHYecKuid U
CUMIIATUYECKUN MOJOT/EINBI O OCOA
OEHHOCTSAM BIIMSHUS Ha BHYTPEHHUE
OpraHBbI.
OOBACHATH Ha MpUMEpPE PEaKLUU Ha
CTpecC  COIJIACOBAHHOCTb  PabOTh]
KeNné3 BHYTPEHHEH CeKkpeluuu U
OTIe- JIOB HEPBHOW  CHCTEMBI,
pasinyue  MeXJAy  HEpBHOH U
FyMOpaJbHOM pe- Trylauuer 1o
oOuieMy xapakTepy BO3JEHCTBHS HA
OpPraHu3M.

BreInonHsaTh OIIBIT, Ha6J'IIOI[aTB
I[MpoucC- X0 O4A1IIue MpONHECChI u
CpaBHHUBATH IMMOJIYYCHHBIC

pe3yIbTaThl OMBITA C OKUIAEMBIMU
(onMCcaHHBIMU B TEKCTE YUeOHMKA)

Ludposas
naboparopust

no  (uU3MOJIO-
THH TAaTYHK
apTepuaNbHO-
ro  JIaBIICHHS]
(mynbca)




TemaTuyeckoe IIaHUPOBaHNe MaTepuaJia B 9 Kiacce

«O01re 3aKOHOMEPHOCTH JKUZHI

Yactp 1. O61mne 3aKOHOMEPHOCTH KU3HU
Yactp 2. 3aKkOHOMEPHOCTH KU3HHU Ha KJIIETOYHOM ypoBHE YacTh 3. 3aKOHOMEPHOCTH )KM3HHU Ha OPTraHW3MEHHOM YPOBHE
Yactp 4. 3aKkOHOMEPHOCTH NPOUCXOKICHUS U Pa3BUTHUS kM3HU Ha 3emiie YacTh 5. 3aKOHOMEPHOCTH B3aMMOOTHOLIEHUI OPraHu3MOB U CPE/Ibl

MHorooOpa3ue  THUIIOB
KJIETOK: CBOOOJHOXHBY-
e W 00pa3yroIme
TKaHU, MPOKAPHOTHI, JY-
KaproThl. POJIb YUEHBIX B
W3yYCHHUH KIICTKH.

JlaGopaTop-Has pabo- Ta
Ne 1

«MHoOroo0pa3ue KIJICTOK
PYKapuoT. CpaBHeHue
PACTUTEIBHBIX U KHBOTH
HBIX KIIETOK»

BBEISIBUTH 0co0eH-
HOCTh HMX CTPOCHUS
Pa3HBIX 1IAPCTB

DYKapHOT.
[lpuBOAUTH TIPEMEPHI OPTAaHU3MOB
IPOKAPHOT U YKApHOT.
XapakTepu3oBaTh  CYNICCTBEHHBIO
NPU3HAKH JKU3HEIEATEIILHOCTH CBOA
OOHOKMBYILIEH KIETKU W KIJICTKH,
BXOJISIIIEH B COCTAaB TKAHHU.
Ha3biBaTh UMEHA YYEHBIX, ITOJIOKHBA
[IMX HAYaJI0 U3YYCHUIO KIICTKH.
CpaBHHBATh CTPOCHHE
PACTUTEILHBIX U )KUBOTHBIX KJICTOK.
dukcupoBaTh pe3yabTaThl HAOIOIC-
HUI1 U Ie1aTh BBIBOJIbI.

CobmoaTh paBuiia paboThl B KaOu -
HeTe, oOpaiieHusi ¢ 1abopaTopHbBIM

Ne ni/mt [leneBast  ycranoBkaKoisi-Bo |OCHOBHBIE BUIBI JIeATENLHOCTH 00y-Mcronp3oBa-
Tema Conepxanue ypoka 4acoB JAIONIUXCS Ha YpPOKE/BHEYPOUHOMHHE 000PYIO-
3aHATUU BaHUE
1 . 3aKOHOMEPHOCTH JKU3HH Ha KJIeTOYHOM ypoBHe (10 1)
1 Mmuoroo6pasue kie- [O6o0menne panee u3y-M3yuuth MHOTO0Opa-1 Onpenenstb OTJINYUTENHbHBIEMUKPOCKOTT
TOK YCHHOTO MaTepuaa. 3H€ KJIIETOK 3YKapuoT H NpU3HA- KA KIETOK TPOKAPHUOT HIUPPOBOA,

MHKpOITpena-
paTsbl.

000pynOBaHEM




Ne /it LleneBass  ycranoBkaKoia-Bo |OcHOBHBIE BUABI AesTeNbHOCTH 00y+lcrionb3oBa-
Tema ConepxaHue ypoka JacoB JAIOIIUXCS Ha YPOKE/BHEYPOUYHOMHHE 000pPYI0-
3aHATHU BaHUE
2 Xummnuaeckue Bemnie-O0oOmenne panee u3y-M3yuuth Xumudeckuil Pazinuath M Ha3bIBaTh OCHOBHBIGMUKpOCKOM
CTBa B KJIETKE YEeHHOI'0 MaTepuasa. COCTaB Yy pa3HbIX TU- HEOpraHUYEeCKUe U OpraHruyecKre BeuudpoBo,

OCOOCHHOCTH ~ XMMUYE-TOB KJIETOK. 1IE€CTBA KJIETKH. nabopaTtop-
CKOTO COCTaBa JKHBOW OObsicHATh (YHKIIMU BOJBI, MHUHE{HOE O0O0pY/I0-
KJIETKUA U €r0 CXOJICTBO Y palbHBIX BELIECTB, OEIKOB, YrJ€BO-BaHHUE MO U3Y-
pa3HbIX THUIOB KJIETOK| OB, JUMHUAOB M HYKJIEWHOBBIX KHUC-UEHUIO XUMUA
Heoprannueckue u op- JIOT B KJIETKE. YECKOTO
raHMYeCKHe  BELIECTBA CpaBHUBAaTh XHMHUYECKHUH COCTaBcOCTaBa  KJie-
KJIETKU. Conepxanue KJIe- TOK JKUBBIX OPraHU3MOB M TEJTOK
BOJIbI, MUHEPAIHHBIX CO- HEXH- BOM  NIPUPONBI,  JeJaTh
7el, YIrJeBOJIOB, JIUIIU- BBIBOIbI
OB, OCJIKOB B KJIETKE H
opranuszme. Mx dyakiun
B JKHU3HEIESATEIBHOCTH
KIJICTKU

3 Crpoenue kiietku  |CTpyKTypHBIE gacTUM3yuuth QyHKIMU op-1 Paznuuate ocHOBHBIE yacTu KiIeTKU|[{udpoBoii
KJIETKU: MeMOpaHa, SI-TaHOMJIOB KIIETOK, BbI- Ha3biBaTh U OOBACHATH CYIIECTBEHMUKPOCKON U
PO, LUTOIJIa3Ma C OPra-iBUTh UX OTIMYUTEIIb- HbIC MPU3HAKUA BCEX YAacCTe KIETKU,[OTOBBIE  MHU-
HOMJIaMU M BKJIIOYECHHSI-HbIE 0COOCHHOCTH. CpaBHUBaTh OCOOCHHOCTH KJIETOKKpOIpenapa-

MH. Opl"aHOI/II[LI KIICTKH

u 1504 GbyHKIUH
MeMmOpaHHbIE W HEMEM-
OpaHHBIC OpraHoOHU/Ibl,

OTJINYNTENLHBIE OCOOEH-
HOCTU HX CTPOCHUSA U

(b yHKITII

pacTeHU U KUBOTHBIX

Bbienate ¥ Ha3bIBaTh CYLIECTBEHA
Hbl€ IPU3HAKU CTPOCHHUS OPIaHOMA
JI0B.

PaznuuaTh OpraHouabl KIETKH HA
pH- CyHKE ydeOHUKa.

OOBACHATH (DYHKLUHU OTAEIBHBIX OpA
raHOWJIOB B  JKU3HEAEATEIIBHOCTH
PACTUTEIBHOW U dKUBOTHOU KJIIETOK

ThI




Ne /it LleneBass ~ ycranoBkaKoia-Bo |OcHOBHBIE BUABI AesTeNbHOCTH 00y+lcrionb3oBa-
Tema Conepxanue ypoka JacoB YAIOUIUXCS Ha YPOKE/BHEYPOUYHOMHHE 000pPYI0-
3aHATUU BaHUE
4 PazmHOxeHue kner{Pa3zmMHOXeHue KIeTKU3yunts  Ku3HeHHBIN 1 XapaktepuzoBaTh 3HaueHue paz{lludporoii
KU U €€ >)KMU3HEHHBIMYTEM JelleHuss — OO-IUKI  COMaTHU4YEeCKOM MHO>KEHHUS KJIETKU. MUKpPOCKON U
L{MKJT [Ie€ CBOMCTBO KJICTOKKJIETKM Ha IpUMEpE CpaBHUBATh JI€JIEHUE KIETKU IPOKAa-{TOTOBbIE  MHU-
0JIHOKJIETOYHBIX U[TeIISIIIAXCS KJIETOK PUOT M DYKapHOT, JIe1aTh BbIBOIbI HAKpOIIpenapa-
MHOTOKJIETOUHBIX — Opra-KOpelkKa Jyka OCHOBE CpPaBHEHHMS. ThI
HU3MOB. KilerouHoe [ie- OrnpenensaTs MOHITUSI «KMUTO3)»
JIeHHe y NpPOKapHOT — «KJIETOYHBIN IHUKID». DUKCUPOBATH
NIeJIeHNE KIIETKH HaJBOE. pe3yabTaThl HAOMIOAeHUH, HOopMyITH-
JleneHue KJIETKH y dyKa- pPOBaTh BHIBOJIbI.
puot. Muto3. ®a3bl Mu- CobmoiaTh paBmiia paboThl B KaOu-
To3a. JKU3HEHHBIH IUKJ] HeTe, oOpaileHusi ¢ JabopaTopHbBIM
KJIETKW: HUHTepdaza, Mu- 000pyI0BaHNEM
T03. Pa3geneHue Kiie- OOBSICHATD MEXaHWU3M pacIpeselie-
TOYHOIO  COJIEP>KMMOTQ HUS HACJEACTBEHHOTO MaTepuaiid
Ha JBE JOYEpPHUE KJIET- MEXIy IBYMs JOYEPHUMHU KIIETKaMu
KH. Yy IPOKAPUOT U DYKAPHOT.
JlaGoparopHas paboTa HaspiBath XapaKTepHU30BaTH
Ne 2 CTaJNM KJIECTOYHOTO LUKJIA.
«PaccmaTpuBaHue — MH- Habmonath u OIIMCBIBATH
KpOIIpenaparoB ¢ Jeiis- NEJSIINECs] KIETKH 10 TOTOBBIM
[IUMUCS KIIETKaMU» MUKpOIIpEna- paTam.
2 . 3aKOHOMEPHOCTH JKU3HU HA OpraHU3MEHHOM ypoBHE (17 1)
5 bakTtepuu u BUupycel [PasHoobOpaszue dopMU3yunTh  cymectBeH-1 Briaensate cymiectBeHHble npusHakulludposoit
OpraHU3MOB:  OJIHOKJIC-HbIE€ TMPU3HAKU OaKTe- OakTepuid, 1MaHOOAKTEPUl U BHUPYIMUKPOCKON H
TOUHBIE, MHOTOKJIETOU-pUH, IHAHOOAKTEPHIl U COB. TOTOBBIE ~ MHU-
HbIE U HEKJIETOYHBIE. BHUPYCOB OOBACHATH (Ha KOHKPETHBIX MpHME-KpoIpenapa-
bakTepun Kak OJHOKIIE- pax) CTpOCHHME W 3HaueHue OakTe{Thl OakTepuii,
TOYHBIE JIOSIACPHBIE OP- pHii, IMaHOOAKTEPUIl U BUPYCOB. nmaGopatop-
raHu3Mbl. Bupycel kak PaccmarpuBaTh M OOBSICHATH 10 PU{HOE 000PYI0-
HEKJIETOYHAs dopma CYHKY y4eOHMKa MPOLecC BaHUE L

pku3HU. OTIIHYUTEIbHBIC

bukcanuu u




No /it

Tema

Conepxanue

LleneBas
ypoka

YCTaHOBKAQ

Koi-Bo
JacoB

OCHOBHBIEC BUBI ACATEIBHOCTU 00y
JAOIUXCS Ha YPOKE/BHEYPOUHOM
3aHATUU

Hcnonp3oBa-
HUEe 000pya0-
BaHHE

0COOEHHOCTH OaKTepHii ¥

IIPOHUKHOBCHHA BHpPYCAa B KIICTKY H

OKpAILIMBAaHUS

CKMMU OpPraHnu3mMamMu —

3HAKOB CTPOCHUA U

[MPOLECCCOB KU3HCACATCIBHOCTH

BHPYCOB. 3HaueHue, €ro pa3MHOKEHHUSI. Oaktepuil 1O
OakTepuil U BUPYCOB B [TpuBoauTh mpuMepsl 3aboseBanuid|l pamy
[IpupoJie BBI3bIBAEMBIX OaKTEPHUSIMHU U BUPYCa-
MU
6 Pacturenbupiii opra-l1aBHBIe CBOMCTBa pac-Yriyouth u 00600maThl Breinenste u 0600mates cymectBeH-LludpoBoit
HU3M U €ro O0COOEH-TEeHUH: aBTOTPO(PHOCTH,CYIIECTBEHHbIE  IPU- HblE€ NPU3HAKA PACTEHUHM W PACTHAMHKPOCKON |
HOCTH HECIIOCOOHOCTh K aKTHB-3HAKU  pacTeHUd W TEJIbHOMN KIIETKH. FOTOBbIE  MHU-
HOMY  IE€pEIBHKECHUIO,PACTUTEIIBHON KIIETKH. XapakTepru3oBaTh 0COOEHHOCTH MPO-KpoIpernapa-
Pa3MEIIEHUE OCHOBHBIX [IECCOB JKU3HENESATENIbHOCTH pacTe{Thl,  Jabopa-
yacTed — KOpPHA U TIO- HUI: MATAHUSA, JIBIXaHUS,TOPHOE 000
Oera — B JBYX pa3HBbIX (doTocuHTE- 33, PA3MHOKEHMUSI. pyIJOBaHHE JUIsl
cpenax. OcobGenHocTH CpaBHUBaATh 3HAYEHHE IIOJIOBOTO HIPUTO-
PACTUTEIBHOM  KJIECTKH] Oecrosoro crnoco0OB Pa3MHOKEHUSTOBICHUS
[IPUHAIICKHOCTD K DY pacTeHHH, JelaThb  BBIBOABI  HABPEMEHHBIX
KapuoTaM, HaJIW4Yue KJe OCHOBE CPaBHCHHUSI. MUKpOIIpena-
TOYHOM CTEHKH, IUIACTU] OOBACHATH POJIb Pa3IMYHBIX pacTe{pa-TOB
U KPYIIHBIX BaKyOJICH. HUH B )KM3HU YEJIOBEKA.
CriocoObl  pa3MHOXECHMUS] [IpyBOIMTE NpPUMEPHI HCIOJIB30BAA
pacTeHUii: II0JIOBOE H HUSl YEJIOBEKOM pa3HbIX CIOCOOO0R
Gecroioe. Oco6eHHO- Pa3MHO>KEHHsI PACTEHUI B XO3HCTBE
CTH IIOJIOBOTO Pa3MHO- U B IIpPUPOJIE
PKEHUS.
Tunbr  OGecnosioro  pas-
MHOJKEHHUS:  BEreTaTHB-
HOE, CIIOpaMu, JEJICHU-
€M KJIETKH HaJBOE
7 [{apcTBO rpu6oB. I pubdsl, ux cxonctBo ¢JlaTh XapakrepucTuky|l Beienars u xapakrepuzoBath cyue-Lludposoit
JInialiHUKY NPYTMMH  3YKapUOTHUYE-CYIIECTBEHHBIX  IpPH- CTBEHHBIC IIPU3HAKU CTPOCHHUS HMHKPOCKON Y|

I'OTOBBIC




nmonoruda

0oTa 0 IOTOMCTBE, II0-
CTpoiKa Xuuil (THE3I,
HOp). JlenmeHue >KUBOT-
HBIX IO cIioco0aM T00BI-
BaHUS IHIIH: PACTUTEIIb-
HOSIIHBIE, XHIIHBIE, I1a-
pa3suTHYECKHE,
[1a1aJbIINKH, BCESIHbBIE

pPa3IMYHBIX AUKUX )KUBOTHBIX M Hau1
0ojiee pacHpOCTPaHEHHBIX JOMAII
HUX KUBOTHBIX.
OOBACHATD POJIb PA3TUYHBIX JKUBOTH
HBIX B )KM3HH YeJIOBEKa.

XapakTepru30BaTh COCOOBI MUTAHUS
pacceneHus, epeKUBaHUs HEOIaro
MNPUATHBIX YCIOBUW M IMOCTPOUKH
K- JTUII] dKUBOTHBIMU

Ne /it LleneBass ~ ycranoBkaKoia-Bo |OcHOBHBIE BUABI JesTENbHOCTH 00y-lcronb3oBa-
Tema Conepxanue ypoka JacoB YAIOUIUXCS HA YPOKE/BHEYPOUHOMHHE 000PYIO-
3aHITHU BaHUE
[PAaCTEeHUSIMHM U KMBOTHBI-IPOLIECCOB  JKU3HEE- rpu0OOB M JMIIAHHUKOB Ha KOHKpPET{MUKpOIpera-
MU — U OTJIMYKE OT HUX.ITEJIBHOCTH TpuOOB U HBIX TIpUMepax. paTbl TpuUOOB,
Crnenuduueckie  CBOW-JTUIIAHUKOB CpaBHUBaTh CTpoeHUE TpuOOB cArepOapHbIit
cTBa Irpub0B. MHOr0006- CTPOEHUEM pPACTEHUM, >KMBOTHBIX HMaTepHal
pasue U 3HaueHue rpu- JTMIIaHUKOB, A€JaTh BHIBOIBL. rpuOOB U JH-
OOB: TMJIECHEBBIX, LIS XapakTepr30oBaTh 3Ha4€HHE T'PUOOBIIAHUKOB
[MOYHBIX, U JIMIIafHUKOB JUIS TPUPOABl U
[Mapa3sUTUYECKUX. JIn- yes0- BeKa.
[aifHUKH Kak  0coObIe OTMmedaTh OMacHOCTD SIIOBUTHIX TPU-
CUMOMOTHYECKHE Opra- 0OB W HEOOXOIUMOCTH 3HAHUS Tpa-
HU3MBI; ©X MHOT0O0Opa- BIJI cOOpa TpubOB B IPUPOJIC
31€ U 3HaUCHHE
3 DKuBOTHBIN opra-{Oco0eHHOCTH XKUBOTHBIXBbIIeuTh U 00001 Breinensite 1 0000maTh cymecTBeH-BriakHbie

HU3M U €ro O0COOCH-OpPraHu3MOB:  NPHHAJ-IIUTH CYIIECTBEHHBIE HbIE NPU3HAKH CTPOCHUS M IPOLECIPENnapaTsl

HOCTH JIEKHOCTh K DYKapUOTaM,[IPU3HAKA CTPOCHUS W COB KU3HEICATECIbHOCTH >KMBOTHBIX )KUBOTHBIX
reTepoTpo(HOCTH, [IPOLIECCOB  JKU3HEE- HaOnronaTh 1 onMchIBaTh MOBEACHUEPA3TUYHBIX
CIOCOOHOCTh K aKTUBHO-SITEIbHOCTH )KMBOTHBIX ’KUBOTHBIX. TUIIOB
My IIEpEABHKEHHUIO, 3a- Ha3piBaTh  KOHKPETHBIE ITPUMEPH]

5 . 3aKOHOMEPHOCTH B3aMMOOTHOIIICHUH OpPraHu3MoB U cpebl (15 1)




Y1ono

P#AOBUS KU3HU HA
3emiie

Cpenpl KU3HU OpraHu3-
MOB Ha 3emie: BOJHAasl,

OCHOBHBIM

Jlatb xapakTepuctuky(l

cpenamM

BoiensTe 1 XapakTepu30BaTh CyIlle
CTBEHHbBIC NPHU3HAKHU CPEJ KU3HU HA

[{udposas
nmabopaTopust

HA3eMHO-BO3/YIIIHAs, PKU3HU 3emure. 10 3KOJIOT' MU
Ne /i IleneBass  ycranoBkaKon-Bo |OCHOBHBIC BUIBI JIEATCIBHOCTH 00y-lIcmoib30Ba-
Tema Conepxanue lypoka JacoB JAIOIUXCS Ha YPOKE/BHEYPOUYHOMHHE 000pPYI0-
3aHATHU BaHUE
[MOYBEHHAs, OpraHu3- HaspiBaTh XapakTepHble NpPU3HAKU(IATYUK  MYT-
MEeHHasi. YCJIOBUS JKU3HH OpraHU3MOB — oOOWTaTenel ATUXHOCTH,  BIIAX-
OpraHU3MOB B Pa3HbIX Cpell )KU3HU. HocTH, pH, yr-
cpenax. OKOJOTMYECKHE XapakTepru3oBaTh YEepTHIIEKUCIOTO  Ta-
(hakTOpBHI: abuoTuye- MPUCTIOCO0- IEHHOCTH OPraHu3MOB K3a 15|
ckue, OWOTHYECKHUE W cpene ux oOuTaHus. KHCIIOPO/JIa)
AQHTPOIIOTEHHbIE Pacro3HaBaTh M XapaKTepHU30BaTh

DKOJIOrHYecKHe (PakTopbl Cpesibl
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