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[MosicuuTeILHAS 3aNIMCKA

Ha ©0a3ze mentpa «Touka pocrtay oOecneumBaeTcs peanu3alvs OOpa30BATEIbHBIX IMPOTPAMM ECTECTBEHHO-HAYYHOH U TEXHOJIOTUYECKOM
HaNpaBJICHHOCTEH, pa3padOTaHHBIX B COOTBETCTBUH C TPEOOBAaHUSIMHU 3aKOHOAATENbCTBA B cpepe 0Opa3zoBaHus U ¢ yu€ToM pekomeHaanuii denepaabHoro
orepaTopa yueOHoro npeamera «buonorusy.

Hcnonp3oBanue obopyaoBanus neHTpa « Touka poctay npu peanuzanuu nanHoi Ol mo3BosseT co3aTh yCIoBUS:

* IS pacIIUpPEHUs COAEPIKaHUS IIKOJIBHOTO OMOJIOIMYECKOT0 00pa30BaHus;

* I OBBILICHUS TO3HABATEIHHON AaKTUBHOCTH 00YYarOIIUXCSl B €CTECTBEHHO-HAYYHOW 00J1acTH;

* IS Pa3BUTHSA JIMYHOCTH peOeHKa B Iporiecce 00y4deHns ONOJIOTHH, €0 CIIOCOOHOCTEN, (HOPMUPOBAHHUS M yIOBICTBOPEHHUS COIIMATHLHO 3HAYMMBIX
MHTEPECOB U MOTPEeOHOCTEH;

* s paboThI C OAAPEHHBIMU LIKOJIBHUKAMU, OpraHU3aMH UX Pa3BUTHS B Pa3IMYHbIX 00JacTsIX 00pa30oBaTelbHOM, TBOPUECKOH 1€ TEIbHOCTH.

[Tpumensist mudpoBsie 1a00paTOpPUN HA ypoKax OMOJIOTHMH, y4allMecs CMOTYT BBITOJHUTH MHOXKECTBO JTAOOPAaTOPHBIX pabOT M IKCIIEPUMEHTOB TI0
[IporpaMmme OCHOBHOM IIKOJIBL.

buoJiorusi pacTeHmii:
Jbixanue nucteeB. [Ipixanue kopHel. [lornomenue Boabl kopHsaMu pacteHuil. Kopaesoe nasnenune. Mcnapenne Boasl pacTeHUsIMU. DPOTOCUHTES.

JIpIxaHue ceMsH. Y CIIOBUS IPOPACTAHUS CEMSH.

TennontoOuBbIE U XOJIOIOCTONKHUE PACTEHUS.

3o00s10rH:

N3y4yeHne 0JTHOKIETOUYHBIX )KUBOTHBIX. M3ydueHNe BHEIIHErO CTPOEHHUS J10K/I€BOT0 YepBsi, HAOIOIEHUE 32 €ro NePeIBUKEHUEM U peaKlUsIMU Ha
BHEIIHME pa3ipakeHus. M3yueHnue cTpoeHus: MOJUTIOCKOB 0 BIaKHBIM IpernaparaMm. M3yuenne MHOrooOpa3us 4WieHUCTOHOTUX MO KoJuleKusaM. N3yuenue
CTpOEHUs PbIO MO BIAXKHBIM NpenaparaM. M3ydeHue crpoenus ntull. M3ydenue cTpoeHust MISKOIUTAIOIUX MO BIaKHBIM

npenaparam. BoiHble KUBOTHBIE. TEMIOKPOBHBIE U XOJIOJHOKPOBHBIE )KUBOTHBIE

YeJ10BEK M €r0 310pOBbE:

Nzyuenune kpoBooOparienus. Peakiust CCC Ha 103UpOBaHHYIO HAarpy3Ky. 3aBUCUMOCTh MEXK/y Harpy3Koi U ypOBHEM 3HEPreTHUYeCKOro oOMeHa.
['a3o00men B n€rkux. Mexanusm n€rouHoro nesixanus. Peakuus JIC Ha ¢dusmueckyro Harpysky. JKusHeHHass €MKOCTh JeTKUX. BblaenuTenbHas,
JIbIXaTeNbHask M TEPMOPEryATopHas pyHKIus Koxku. JlelicTBue pepMeHTOB Ha CyOCcTpaT Ha MpUMepe KaTaiasbl.

[Ipucnoco0aeHHOCTh OPraHU3MOB K cpesie 0OUTaHuS.

OOmas ouoJiorus:
JleiicTBue ¢epMeHTOB Ha cyOcTpaT Ha mpumepe Katanasbl. Pasmoskenne H202. Bmustaue pH cpensl Ha akTuBHOCTH (hepMeHTOB. DakToOpHI,

BJIMSIFOIIIE HAa CKOPOCTH Tporiecca (POTOCHHTE3A.



N3yyenue kiIeTOK M TKaHEH pacTeHUH M )KMBOTHBIX HA TOTOBBIX MHUKpPOIpENaparax U UX onucaHue. BolsiBieHHE U3MEHYMBOCTH y OPraHU3MOB.
BrisBiieHne npucnoco0eHnii y OpraHu3MoB K cpesie OOMTaHus (Ha KOHKPETHBIX IPUMEpPax).

Ili1anupyemMble pe3y/ibTaThl 00y4eHus 1o Kypcey «buosorus. 5—9 kiaace».

HDGZ[MGTHBIG PE3VYJIbTATHI.

1) dopmupoBaHHEe IEHHOCTHOIO OTHOIIEHUS K KUBOH MPUPOJIE, K COOCTBEHHOMY OpraHU3MYy; MOHMMAaHHUE POJU OHOJOTHH B (HOPMUPOBAHHUH
COBPEMEHHOM eCTeCTBEHHOHAY4YHOI KapTUHBI MUPA;

2) yMEHHE IPUMEHSTh CUCTEMY OMOJIOTUYECKUX 3HAHUN: PaCKPBIBATh CYIIHOCTh KHUBOTO, HA3bIBATH OTIUYHS KHBOTO OT HEKUBOTO, IEPEUUCIISTh
OCHOBHBIE 3aKOHOMEPHOCTH OpraHM3aluu, (QYHKIMOHUPOBAHUA OOBEKTOB, SIBICHHM, MPOIECCOB JKUBOW MPUPOIBI, SBOJIOIHMOHHOTO Pa3BUTHUS
OpPraHMYECKOTO MHpa B €ro €IUHCTBE C HEXHBOW MPUPOJIOi; CPOPMUPOBAHHOCTH MPEACTABICHUN O COBPEMEHHOW TEOPUU SBOJIOIUH M OCHOBHBIX
CBUJICTEILCTBAX IBOJIIOIIHH;

3) BIazeHHE OCHOBaMHU MOHATHIHOIO anmapaTa U HAy4HOTO sI3bIKa OMOJIOTUH: HCIIOIb30BAHUE N3YUYEHHBIX TEPMUHOB, TOHATUN, TEOPUI, 3aKOHOB
Y 3aKOHOMEPHOCTEH 1 00bsI HEHUS HaOJI01aeMbIX OMOJIOTHYECKUX 00BEKTOB, SIBJICHHUH U MPOIIECCOB;

4) MOHUMAaHHE CIOCOOOB TMOJyYEHHUs OMOJIOTHYSCKUX 3HAHWI; HAJTUYME OIBITA UCIOJIB30BAHUS METOJOB OMOJIOTHUH C LEIbI0 M3yUCHUS JKUBBIX
00BEKTOB, OMOIOTUYECKUX SBIEHUI U TPOIECCOB: HAOMOIEHUE, OMICAHNE, MIPOBEACHNE HECIOKHBIX OMOJIOTHYECKHX OIMBITOB M SKCIIEPUMEHTOB, B TOM
YHCIIE C UCIIOIb30BAaHUEM aHAIOTOBBIX U ITU(POBBIX MPUOOPOB U HHCTPYMEHTOB;

5) yMeHHue XxapaKTepHu30BaTh OCHOBHBIE IPYIIbI OPTAaHU3MOB B CHCTEME OPraHUYEeCKOro MHpa (B TOM UHCII€ BUPYCHI, 0aKTepuH, pacTeHusl, TPUOHI,
JKUBOTHBIE): CTPOCHHUE, MPOIIECCHI )KU3HEIEATENBHOCTH, UX MPOUCXOKICHUE, 3HAUCHUE B IPUPOJIE U KUZHU YETIOBEKA;

6) yMeHHE OOBICHITH MOJIOKCHUE YEIOBEKA B CHCTEME OPraHUIEeCKOT'0 MUPA, €T0 TIPOUCXOKICHUE, CXOACTBA U OTIIMYHS YSJIOBEKA OT JKUBOTHBIX,
XapaKTepU30BaTh CTPOCHUE U MPOIIECCHI )KU3HENEATEILHOCTH OPraHU3Ma YeJI0BeKa, €ro MPUCIOCOOICHHOCTh K Pa3TUYHBIM IKOJIOTHYECKUM (haKTopaMm;

7) yMEHHE ONMUCHIBATH KJICTKHU, TKAHU, OPTaHbBI, CUCTEMBbl OPTaHOB M XapaKTEePH30BaTh BAKHEHUINE OMOJOTHYCCKHE TPOIECCHl B OpraHU3Max
paCTEeHHIA, )KUBOTHBIX U YEIOBEKa,

8) cdopMUPOBAHHOCTH MPEACTABICHHUI O B3aMMOCBSI3U HACIIEOBAHUS TOTOMCTBOM MPU3HAKOB OT POAUTENHCKUX (POPM C OpraHu3aIei KIeTKH,
HAJIMYUEM B HEH XpOMOCOM KaK HOCHTEJICH HacleICTBEHHON HH(OpMAITK, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HAacJIe JOBAHUS MTPU3HAKOB;

9) chopMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX (haKTOpax OKPY>KAIOIIEH CPe/Ibl, UX POIU B )KU3HEEATEIBHOCTH U BOJIOIUU OPTaHU3MOB;
npeICTaBIeHHe 00 aHTPOMOTeHHOM (haKTOpeE;

10) chopMUpOBaHHOCTD TIPEACTABICHU 00 HPKOCHUCTEMAax W 3HAUYEHUU OMOPa3HOOOpas3usi; O TI0OATBHBIX IKOJIOTHYECKUX MPOOJIEMax, CTOSIIUX
nepe]] 4eJI0BEUECTBOM U CIOc00ax X MPeoJ0TICHUS;

11) ymenue pemats yueOHbIe 3a7jaui OMOJIOTUYECKOTO COACPKAHUs, B TOM YHUCIIE BBISBISATH IPUUYUHHOCIIEACTBEHHBIE CBSI3U, TPOBOAUTH PACUEThI,
JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3yIbTaTOB;

12) ymeHue co3aBath U MPUMEHSTH CJIOBECHBIE U rpadruecKkre MOIETH sl OOBSICHEHHS CTPOCHUS KUBBIX CUCTEM, SIBIICHUH M MPOIIECCOB )KUBOU

PUPOJIBI;



13) moHMMaHue BKJIaZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE OMOJIOTMYECKUX HAYK;

14) Bnajenue HaBBIKAMU pabOTHI ¢ MHPOPMALIMEH OMOIOTHYECKOT0 COIepKaHus, IPEACTaBICHHON B pa3HOM (opme (B BHJIE TEKCTa, TAOIMYHBIX
JAHHBIX, CXeM, T'paMKOB, AUarpaMm, MoJieslel, U300pakeHnH ), KpUTUYECKOT0 aHaIu3a MH()OPMAIMK U OLEHKHU €€ JOCTOBEPHOCTH;

15) ymeHue miaaHupoBaTh MO PyKOBOJACTBOM HACTAaBHUKA U MPOBOAMTH YU€OHOE MCCIIECAOBAHUE WM MPOEKTHYIO paboTy B 00JacT OHMOJIOTHH; C
y4eTOM HaMeueHHOH 1enu (HopMyIupoBaTh MpodiieMy, THIIOTe3y, CTABUTh 3a]a4d, BHIOMPATh aJ€KBaTHBIE METOJbI Ul UX PEHICHUs, (OpMyIHPOBAThH
BBIBO/IbI; ITyOJHUYHO MPEJCTABIATH IOJyYEHHbIE PE3yJIbTaThl;

16) yMeHre HHTErpupOBaTh OMOJIOTMYECKHE 3HAHUS CO 3HAHUSMU JIPYTHX YUEOHBIX MTPEIMETOB;

17) chopMHPOBAHHOCTH OCHOB HKOJIOTHYECKOM IPAMOTHOCTH: OCO3HAaHUE HEOOXOJUMOCTH JICHCTBUI 110 COXPaHEHUIO0 OMOpa3HOOOpa3us U OXpaHe
IPUPOIHBIX IKOCUCTEM, COXPAHEHUIO U YKPEIUICHHUIO 3/10pPOBbs YEJIOBEKAa; YMEHHUE BbIOMPATh LI€JE€BbIC YCTAHOBKU B CBOMX JACHUCTBUSX U MOCTYIKAax IO
OTHOIIEHHIO K KUBOU MPUPOE, CBOEMY 3[I0POBBIO U 3/IOPOBBIO OKPYKAIOIIHX;

18) ymeHue ucnosiab30BaTh MPUOOPETEHHbIE 3HAHUS M HABBIKU Ul 3/I0POBOrO 0o0Opa3a KU3HHU, COAJaHCHPOBAHHOIO NMUTaHUS U (U3MUECKOU
AKTUBHOCTH; HEMIPUATUE BPEIHBIX MPUBBIYCK M 3aBUCUMOCTEH; YMEHHE POTUBOICHCTBOBATH JUKCHAYYHBIM MAHUITYJISIMSM B 00JIaCTH 3710POBBS;

19) oBnageHne npueMaMu OKa3aHHs MEPBOI MTOMOIIN YEJIOBEKY, BRIPAIIMBAHUS KYJIBTYPHBIX PACTEHHH U YXO/a 33 JOMAITHUMH KUBOTHBIMHU;

DopMbI KOHTPOJIA

Kontpons pesynbpraToB 0Oy4eHHS B COOTBETCTBHH C JaHHOW OO0pa3oBaTeIbHOM MPOrpaMMoOil TPOBOIUTCS B (OpME NHCBMEHHBIX U

9KCHEPUMEHTAIBHBIX PA0OT, MpeAIoaraeTcs MpoBeAeHNE MPOMEXKYTOUYHON U HTOTOBOM aTTeCTalUH.
IIpoMeskyTOUHasI aTTeCTALUSA

Jlist  OCYIIECTBIICHHUSI TPOMEXYTOYHOW aTTECTAIllMM HWCIOJB3YIOTCS KOHTPOJIBHO-OIIEHOUHBIE MaTepHajibl, OTOOp COAEpIKaHUS KOTOPBIX
OPUEHTHPOBAaH Ha MPOBEPKY YCBOEHUS CHUCTEMbl 3HAHMN. 3aJaHUs NMPOMEXKYTOYHOH aTTecTallMM BKJIIOYAIOT MaTepuall OCHOBHBIX pa3JiesioB Kypca
Ouosoruu.

KoHTpobHbIEe H3MePUTEIbHbIE MATEPHAJIBI

Tectsl 1 3aganus pa3paboTanbl B cOOTBETCTBHM ¢ hopmaTtoM ['MA, 4TO MO3BOJIAET Jake B paMKax YCBOEHUS MPAKTHUECKOW YaCTHU MPOTPAMMBI
oTpabaTbIBaTh 00IIey4eOHbIE U TPEIMETHbIE 3HAHUS U YMEHUS.

[lepeyeHb OLIEHOYHBIX MPOLEAYpP JAOJDKEH OBITh ONTUMAIBHBIM M JIOCTaTOYHBIM JUIS ONpPENEICHUS YPOBHS JOCTHXKEHHS OOYyYaroIIUMUCS
IPEIMETHBIX U METANPeIMETHBIX Pe3yIbTaToB. HOPMBI OIIEHOK 3a BCe BU/IbI IPOBEPOUYHBIX padoT

«5» — ypOBEHb BHITIOTHEHUS TPEOOBAHHI 3HAYHUTEIILHO BHIIIE YIAOBICTBOPUTEIBHOTO:

* OTCYTCTBHE OIIMOOK, KaK IO TEKYIIEeMy, TaK U 10 MpeIblayleMy y4eOHOMY MaTepuay;

e He 0oJiee OQHOTO HEAOUYETA.

«4» — YpOBEHb BBIIIOJHEHUS TPEOOBaHUI! BhIILIE YOBIETBOPUTEIBHOTIO:

* Hamuuue 2—1 omuboK uiu 4—6 HeTouETOB MO TEKYyIeMy Y4eOHOMY MaTepuay;

* He Oosiee 2 ommMOOK WK 4 HEAOUYETOB TI0 MPONJICHHOMY MaTEpHAITY;
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* UCIOJB30BaHUE HEPAIIMOHATIBHBIX MPUEMOB pelIeHHs y4eOHOM 3a1aun.

«3» — 10CTaTOYHBIA MUHUMAJIbHBIA YPOBEHB BBIITOJHEHHUS TPeOOBAaHUH, PEIBIBIAEMBIX K KOHKPETHOM padore:
* He Oosiee 4—6 ommoOoK win 10 HeTOYETOB MO TEKyIIEMY YIYCOHOMY MaTepHally;

* He Oosiee 3— ommOOK UM He OoJiee 8 HEJTOUETOB IO MPOUICHHOMY YUYeOHOMY MaTepH aiy.

«2» — ypOBEHb BBIIIOJHEHUS TPEOOBAHUI HUXKE yIOBIETBOPUTEIHHOTO:

* Hanuuue Oosiee 6 omubok win 10 HETOUETOB MO TEKYIIEMY MaTepHaly;

* Oonee 5 ommbOOK WK OoJiee 8 HEJTOYETOB O MPOUICHHOMY MaTepUaIy.

KOHTPOJIBHO-H3MEPUTE/IBHBIE MATEPUAJIBI 110
bHOIOIHH
1. BeIOpaTh OJJMH WM HECKOJIBKO MPABUIIBHBIX OTBETOB U3 MIPEUIOKEHHBIX BapuaHToB. Hayka, u3yuaromas rpuOsl:

1) Bupycosorus
2) MUKOJIOTHSI
3) 6oTanuKa
4) mukpobuonorus OTBET: MUKOJIOTHS
2. Ucnonb3ys 3HaHUS O MUTAHUU )KUBBIX OPTaHU3MOB, BBITIOJIHUTE 3aJJaHHE.
VY cTaHOBUTE COOTBETCTBUE MEXK/Yy CITOCOOOM MUTAHUS U OPTaHU3MOM, JUUIsl KOTOPOT'O OH Xa PaKTEPEH.
OPI'AHU3M CITIOCOB ITMTAHUA
A) MATIUK JTyTOBOMH 1) aBTOTpOpHOE
b) cunuia Gonpmas 2) rerepoTpodHOE
B) 6epésa moBucnas

I') onénoxk neTHuit
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J1) myka oObIKHOBEHHAs

E) xneBep kpacHbIil 3anumunTe B TAOIUILY BRIOpaHHBIE U (PBI IO COOTBETCTBYIOMMMHU OyKkBaMu.OTBET:

A

b

B

[

1

E

1

D

1

D

D

1

3. BBI6epI/ITe JBa BCPHBIX OTBCTA M3 IIATH U 3aIIMIINTC I_[I/I(l)pbl, 10 KOTOPbIMHU OHM YKa3aHBI. JKusble OpraHu3Mbl CIIOCOOHBI BOCIIPUHUMATDH BO3,I[€I‘/‘ICTBI/I$I
BHEIIIHECH Cpeabl U pcarupoBaTb Ha HHUX. B HpI/IBeI[éHHOM HMXKE CIIMCKEC HaﬁHHTe JABa TEPMHHA, KOTOPLIC OIMMCBIBAOT MPOUECCCHI, IMPOUCXOAAIINEC B

OpraHu3Mme.
1. JIpixanue;

2. PazapaxxumocTs;

4 . 3arojHUTE IMPOITYCKH B TCKCTE, BBI6paB OAVH U3 BAPUAHTOB OTBCTOB, IIPEACTABJICHHLIX B BU/IC BhINIAAAOIICTO CITMCKA. BceraBwte B TekeT «IlouBenHOE
IUTAHUC paCTeHHﬁ>) MPOITYHICHHBIC CJIOBA U3 MMPCAJIOKCHHOTO CIIMCKA. CrnoBa BCTaB/ISIUTE B HYXHOM YHCJIC U MTaZICKE.

ITouBeHHOE MUTAHHE PACTEHUI

BonbumHCTBY pacTenuii npucyiie nouBeHHoe nutanue. Ero emé Ha3piBatoT (A), Tak Kak pacTeHHs OCYLIECTBIISAIOT ero ¢ nomMoisto (b). Baxnyto pons
B 3TOM Mporuecce urpatot (B). Ouu nornomaror u3 noussl (I'). ITo cocynam nox aetictuem (/1) moraomEnHbIi pacTBOp NOAHUMAETCS B APYTUe OpraHbl

pacrenus. CIIUCOK CJOB:
1. crebneBoe;
2. KOPHEBOE;
3. KOpEHb;
4. cTebenb;
5. KOPHEBOM BOJIOCOK;

6. BepXylIeyHas MoYKa;




7. BOJIa ¢ PaCTBOPEHHBIMU MUHEPAJIBHBIMH BEIIECTBAMHU; 8. IIUTATEILHBIA PACTBOD;
9. KOpHEBOE JIaBJICHUE.

B Tabnuiry moa coOTBETCTBYIOMIMMHU OyKBAaMH 3alUIIATE I (PHI.

A b B T i}

5 . BoccraHoBuTe BEpHYIO MOCIEIOBATENBHOCTh. 3ajaHus 0a30Boro ypoBHS 1. YcraHoBHTE, B KakoW IOCIIEAOBATEILHOCTH
paboTarT C MUKPOCKOIIOM.

1) mocraBbTE MHUKPOCKOII IITATUBOM K ce0e
2) momecTuTe Ha MpPeAMETHBIN CTOJIMK MUKpOIpenapaT
3) monB3ysCh BUHTOM, IUIABHO OITYCTUTE OKYJISP

4) mpu oMol BUHTOB MEJIEHHO MOAHUMAaNTE TyOyc, TOKa HE MOSBUTHCS YeTKOe n300paxkeHue. [IpaBuiibHbIE OTBETHI:

1) mocTaBbT€ MUKPOCKOIT IITATUBOM K ce0e
2) MoMecTUTe Ha IPEAMETHBIN CTOJIMK MUKpOIIpenapar

4) IIpU NMOMOIIHU BUHTOB MCIJICHHO MOJHUMAMTE Ty'6yC, ITOKa HE IMOABUTHCA YETKOC I/1306pa)KCHI/IC.
3aJlaH1e MOBLIIICHHOTO YPOBHS CII0KHOCTHU

1. YcTaHOBHUTE  TOCIEIOBATEIBHOCTh YCIIO)KHEHUS PACTUTENBHOTO MUPA Ha 3emJjie, HAYMHAsl C OJJHOKJIETOYHOTO OpraHHU3Ma.

3anmummTe B TaOJIUIy COOTBETCTBYIOIIYIO MOCIIEIOBATEIBHOCTD U(P:

1) Mxu
2) nuaHoOaKkTepUH
3) Bogopociu
4) MOKPBITOCEMEHHBIC
5) rosoceMeHHbIe
6) MarmopOTHUKH



[IpaBUIIbHBIC OTBETHI:
1) muanoGakrepun

2) BOJIOpOCTH

3) Mxu

4) mManopoTHUKH

5) rojoceMeHHbIe

6) MMOKPBHITOCEMECHHBIC

6. BoccranoBute moamnucu K pUCyHKY, Ha KOTOPOM H300paxkeH mpouecc (porocunresa. [lognummre cTpesiiki Ha PUCYHKE W3 MPEII0KEHHOTO
MIEpPEYHS.
A. Bona
b. Yraekucneiii ra3 B.
Kucnopon
I'. Oueprusa Connina
7. 3anoJIHUTE MYCThIE KJICTKU B TAOJIUIIE.
buosioruvyeckne HAyKu
'YueHue o KieTke ? [‘eHeTHKa ? MomnexynsapHas ?
oronorus
? buonorus  passurusffzmenuueocmo Yiydmenue — nopoaf? Yuenne 0
TKaHel 11 HacneocmeeHHoc My PKUBOTHBIX H COpTOB IMMPONCXOKIC HHUH
pacTeHUI DKA3HU

TemaTuyeckoe MIaHMPOBaHUE

TemaTHyeckoe IIaHNPOBaHHE MAaTEPHAJIA B S KJlacce
«BNOJIOTUS — HAYKA O ) KUBOM MUPE»

Yacte 1. buonmoruss — Hayka o0 5KUBOM MHPE

Yacts 2. MHOTOOOpa3He )KUBBIX OPraHU3MOB



Yacte 3. )Ku3Hb OpraHu3MoB Ha IIJIAHETE 3EMJIA

Yactb 4. UestoBek Ha IUIaHETE 3EMIIS

METOJI0B

Ni HeneBas ycTaHOBKa] Koi- | OcHoBHBIE Buabl Mcnosb3oBa Hue
1/ | Tema Coaepixanue Ypoka BO AEATEILHOCTH o0opynoBaH
n yaco o0yyaromuxcs Ha st
B YPOKe/BHEYPOYHOM
3aHATHH
1 | Pazgen 1 buosorus - sto Hayka o] Hayuurbcs JlaBaTh PaGotarb ¢  meyaTHbIM|[ DJIEKTPOHHBIE
Buojsiorns — Haykal Xu3HU u JKUBBIX| OINpENETeHUs]  TOHATUM TEKCTOM, CXEMaMH,|
0 kuBoM mupe. (8 opranmuzmax Ouosorus, OoTaHuKa, WITKOCTPALMSIMU, BBIACIATH TaOJIUIBI U TIAKATHI
4.) 300JI0THS,  MHUKOJIOTHS, IJIaBHOE, JIaBaTH|
Hayka o0 KuBOIf MHUKPOOHOIOTUs oTpeieNeHus MOHATHI
npupoje
2 | CroiictBa xuBoro | OcHOBHBIE MPOIECCH]] 3HaTh METO/Ib]] PabGotate ¢ pasznuyHbIMH| DJIEKTPOHHBIE
KHU3HEJECATEIBHOCTH HAy4YHOT'O UCTOYHHUKAMHU MH(OpMaIH
KUBOTO  OpraHM3mMa —| HCCIEeJI0BaHus, U TpeoOpa3oBbIBaTh €€ W3| TaOJHUIIBI U TUTAKATHI
oOmeH BemiecTB. [lutanue,| npUMeEHsIEMbIX B OJIHOW (hOpMBI B JPYTYIO,
JIbIXaHUe, BbI/IeTIeHHe,| Ouonoruu JlaBaTh orpezieNieHus]
pa3MHOXXEHHE, POCT H MOHATHUH, pa3fensiTh TeKCT
pasBuTHe Ha CMBICJIOBbIE OJIOKH
3| Meroabl u3ydenus| Metozsl uzyudenus| JleMoHcTpupoBath 3HaHHe| | ®opmynupoBaTh IpaBuial DIEKTPOHHBIE
MIPUPOJIBI MpUpPOAbLI:  HaOII0JeHUEe, METOJI0B HAy4YHOTO TEXHUKH  OE30MacHOCTH,)
OIHCaHUE, U3MEpEHHE,| UCCIIEOBaHMS, YMETh IIPOBOJUTH| TAOIUIIBI U TUTAKATHI
SKCIIEPUMEHT, CPABHEHUE | MPUBOJIUTH MIPUMEpBI (beHonmornyeckue
UCIIOJIb30BAHUS ITHX] HaOI0AeHUS




YBenuuutenwbHbie | Jlabopamopnas paboma| OOBICHAT,  Ha3HAYCHUE YMenune  paboratb ¢ Mukpockorn CBETOBOW,
puOOpbI Ne | YBEITUYUTEIbHBIX 1a00paTOPHEIM 1 poBoi
«/3yuenne  ycrtpoiictral IPUOOPOB. obopynoBaHuem,
YBCINYUTCIBHBIX Paznuuate pyuHyro u YBCIMYUTCIIbHBIMA
npubOpoB» LITATUBHYIO JIyIBl, 3HaTh nprOOpamH. W3yyars
Ucnonp3oBanue BEJIMYHMHY II0Jy- YAEMOIO YCTPOHCTBO MHKpOCKOIA
YBEIIMYUTEIIbHBIX c ux IIOMOLIBIO M cobirofarh mpasuia
pUOOPOB TIPU H3YUYEHUH| YBEIHUYECHUS. paboTel ¢ MHKPOCKOIIOM.
00BEKTOR JKHUBOI CpaBHUBaTh yBeIHUYEHUE
TIPHPOIBL. JyTbl 1 MUKPOCKOIIA.
VYBenuuuTenbHbIe [Tonyuats HaBBIKH PabOTHI (|
npuOOphl: JyNbI pyyHas, MHUKPOCKOIIOM TIPU H3Y4YEHUHY|
ITaTUBHASA, MHUKPOCKOIL. TOTOBBIX MUKPOINPENAPATOB.
P. I'yk, A. Ban JleBenryk. Cob6moaTh mpaBuia paboTH]
Yacru MUKPOCKOIIA. B KaOuWHeTe, OoOpalleHus ¢
Muxkponpenapar.lIpasuia 1abopaTOpPHBIM
pa6OTBI C MHUKPOCKOIIOM. 060pyﬂ033HHeM
Crpoenne kinerku| CrpoeHue KJIETKU. | BBIABIATH 4acTH YMenue pabotatb C | DNEKTpOHHBIE
Tkanu Tkanu KnerouHoe | kneTku Ha pUCYyHKax 1a00paTOPHBIM
CTpOECHUE KUBBIX | ydueOHHKa, o0opyI0BaHUEM, TaOIMIIBI U TIJIAKATHI
opranu3moB. Kierka. | xapaktepuzoBatb  UX YBEITUYUTEIbHBIMU
Yact KJIETKM W WX | 3HAYCHUE. npudopamu. HaGmronath
Ha3Ha4Y€HHE. YacTU WU OpPraHOUAbI

KJIETKM HA  TOTOBBIX
MHUKpPO- Tpenaparax Moj
MaJIBIM U OOJIBIIINUM




Iloustue 0  TKaHWU.
TkaHnu JKUBOTHBIX U
pactenuii. Ux ¢pyHKIIUN.

CpaBHUBaTh XUBOTHYIO U
pPaCTUTENIbHYK)  KIIETKH,
HaXOOUTb  4YEpThl  HX
CXOJCTBA U  Pa3au4usl.
Pasznuyars TKaHY|
JKUBOTHBIX U PACTCHHUN HA|
pUCYHKax y4eOHHUKa,
XapaKTEepU30BaTh nx|
CTpOEHUE, OOBICHATH MX
GyHKIUH.

YBEIMYCHUEM MHUKPOCKOIA H
OIHCHIBATH HX.

Paznuuatp

OTJENIbHBIC KIJIETKH,
BXO/JISIIIIIE B COCTaB

TKaHHU.

O6o0mare u (UKCHPOBATH
pe3yabTaThl  HAOIOACHUH,
JIeNIaTh BBIBO/IBI.

CobmoiaTe npaBuiia paboThI
B KaOuHeTe OHOJIOTHH,
oOpailieHus: ¢ 1abOpaTOpHBIM

Mukpockon — 1udpoBoi,
MHUKpOIpenapa Thbl

000pyI0BaHUEM

XUMHYECKUHN XUMHYECKIH coctaB| Paznuuartn HaGmonaTs
COCTaB KJICTKH KJICTKHU. HEOPraHUYEeCKHe u JEMOHCTPALIMIO  OMBITOB
OpPraHUYEeCKHE BEIECTBA YUYUTEEM, aHATU3UPOBATh
XUMUYeCKUe BeIecTBa | KJIETKH, MUHEpaIbHbIE UX pe3ysnbTaThl, JelaTh
KJICTKH. Ccolu, OOBICHITHL  HX BBIBOJIBI. AHAJIM3UPOBATh
Heopranuueckue 3HauY€HHE JIJIsl OpraHu3Ma. MPE/ICTABICHHYO Ha
BCIIIECTBA KIJICTKH, HX PUCYHKax y4eOHHKa
3HAUCHUEC IS KIICTKH U uH(bOpPMAITHIO 0
OpraHusma. pe3yJibTaTax OIIbITA,

Opranuueckue BelecTBa
KJIETKH, HUX 3HAYCHUE

AJIg )KU3HW OpraHu3smMa

Y KJIETKH

pabGotass B mape. YMeHHe
paboTaTh ¢ 1a00pPaTOPHBIM
o0opyaoBaHuEeM

[Ipoueccsl
KUZHEICSITSIIBHOCT
U KJIETKH

I'maBHbIE MPOLIECCH]]
KHU3HEACATCIIbHOCTH

KJIETKHA- OOMEH BEIECTB U
pa3MHoOxkeHne. Kietka —

OCHOBHAasl  CTPYKTypHas|
eIMHUIIA KHBOTO|
OpraHm3Ma,  CrocoOHasl

HabGmonate mpu momoru
YBEJTUYHUTEIIBHBIX MPUOOPOB
3a JBMOKCHHEM LIUTOILIA3MEL.

Ymenue paboTtath C
1a00paTOPHBIM
o0opyaoBaHuEM

Muxkpockon — 1udpoBoii,
MUKpOIIpenapa Thbl




BOCIIPOU3BOJUTD HOBBIC
KJICTKH ITYTEM ACIICHUSA

O06006111EH1E

TEMBI

«buonorus — Hayx
a 0 )KMBOM MHUpPE»

YMenue JTaBaTh
onpeeacHus MMOHATUH
TEMBI, OITMCHIBATH
YCTPOMCTBO MHKPOCKOTIA,
OMPENEIATh  YBEIUYCHUE
MHKPOCKOIIA,

(bopMyIHpOBaTh TPABUIIY
paboThl ¢ MHUKPOCKOIIOM

0000uUTH
yMEHHUS,
MOJIyYCHHBIC

3HaHUS,
HaBBIKH,
pul

HU3YyHYCHUU TCMbI

IIpomexxyTouHoe

TECTUPOBAHUE 110 TEMC

DJIEKTPOHHBIE

TaOJIMLIBI U TUIAKATHI

Pa3zgen

2. Mmuoroodpa3ue

ZKUBBIX

opranusmoB (11 1)

[HapctBa
MIPUPOJIBI

JKUBOM

OcHoBHbIE LIapCTBA )KUBOY|
npupoasl. Cucremaruka,
CUCTEMaTUYECKUE

KaTeropuH. OcHoBHas
eMHUIIA KJIaccuUKaIm-
BU]. Bupycsl-

HCKJICTOYHBIC OPpraHU3MbI

HaspiBaTth
JKUBOH

IapCTBA

npuposisl U

XapaKTCpPU3oBaTh

MPU3HAKH
1apcTBa

KaXXa0ro|

Paborars C
TEKCTOM,

II€YaTHBIM|

CcXEeMaMu,|

HWJUTIOCTpAalUsAMHU, BbIACIATD)

I'JIaBHOC,

aBaTh

onpeaeeHus MOHATUI

DNEKTPOHHBIE

Ta6J'II/II_[bI U IIJ1IaKaThI




baktepuu: ctpoennel bakrepun: crpoenue u | XapakTepu3oBaTb OnuceiBaTh PaccmatpuBanu
u KHU3HEIEATCITBHOCTD. 0COOEHHOCTH  CTPOCHUS] pasHooOpasuble  GOPMBI | e GakTepuii Ha TOTOBBIX
xKusHeaesTenpHocTd| bakrepuu — | Oakrepuii. OaxkTepuaIbHBIX KJIETOK Ha MHKpOIIpEnapa Tax ¢
[PUMHUTHBHBIC PHCYHKE yaeGHmKa. HCTIOJIb30BAHUE
OJTHOKJIETOYHbIE Paznuuath HOHSTHSL: M LH(POBOrO MHKPOCKO
OpraHH3Mbl. CrpoeHnue «aBTOTPO(]EI», Ma. DIeKTPOHHbIE
OakTepuil. «reTepoTpodB»,
Pazmuoxxenue 6axTepuit «IPOKAPHOTHD», TaGIIAI ¥ IUIAKATEL
JieJIeHueM KJIETKH «9yKapuOTHD».
HajaBoe. bakrepum Kak
caMas ApCBHAA TpyIlla XapakTepu3oBaTh IIPOLIEC
opranusmoB. [Iponeccer ChI KU3HEAESITEIBHOCTH
KHU3HECATEIIbHOCTH OakTepun KaK
Oakrepuii. IlonsTHEe 00 IPOKAPHOT.
aBTOTpodax H CpaBHHMBaATh U OIICHUBATH
reTepoTpodax, poJb OakTepuii-
IIpOKapHoTax 1 aBTOTpOpOB M OakTepuit
dyKapuoTax reTepoTpodoB B IPUPOJE.
YMmenue  paborath ¢
1a00paTOPHBIM
o0opyI0BaHUEM,
YBEIUYUTEIbHBIMU
prudopamu.
3nayenue Oaxrepuii| Ponb GakTepuii B mpupoje| Xapakrepu3oBaTh  POJIH Ymenue  paborath € DJEeKTPOHHBIE
B TPHUPOJIE W JUIs| M B KH3HH YeJIOBEKa OakTtepwii B  TIpUPOJE, pa3TMYHBIMU
YeJI0BeKa OOBSICHATH CYTh IOHSTHUS] HUCTOYHHUKAMU TaOJIUIIBI U TITAKATHI
CUMOMO03, OTIMCHIBATH) nH(pOpMaIIUU, COCTABIIATH
yuactue  Oaktepuil B TUTaH naparpada,

KPYTOBOPOTE BEIIECTB

MIPOBOJUTH CPABHEHUS




Pactenus

Pacrenus.
[Tpencrasienne o ¢uope.
OtnanuurenbHOE
CBOMCTBO pacTeHui.
Xmopodun.  3HaUYCHHE
¢dorocunTesa.
CpaBHeHMe KJIETOK

pacTteHuii u OakTepuil.
[enenune 1apcTBa
pacTeHnid Ha TIPYIIBL:
BOJIOPOCIIH, LIBETKOBBIE

(IIOKpPBITOCEMEHHBIE)
, rOJIOCEMEHHBIE,
MXH, IUIAyHBI,
XBOLIH,
MANOPOTHUKH.
CrpoeHue pacTeHui.
Kopens u no0er.

CrnoeBuille BOIOPOCIEH.
OcHoBHbIE paznuuus
MIOKPBITOCEMEHHBIX U
TOJIOCEMEHHBIX PACTEHUI.
Pons L[BETKOBBIX
pacTeHHI B KWU3HU YEJIO-
BEKa

XapakTepu3oBarhb
TJIaBHBIC MIPU3HAKY]
pacTeHui.

Paznuyath JacTu
LIBETKOBOTO pAacTeHUsi Ha
pHUCYHKE yueOHHKa,

BBIJIBUTATh MPEATOI0KEHUS
00 ux GYHKIHSIX.
CpaBHUBATh IIBETKOBBIC U
TOJIOCEMEHHBIE  pPacTCHUS,
XapaKTepU30BaTh ux
CXOJICTBO W pa3IHyusl.

XapakTepu3oBaTh MXU,
MarOPOTHUKH, XBOIIH,
IJ1ayHbI KaK CIIOPOBBLIC
pacTeHus, OTIpEIeIISATH

TEPMHUH «CIIOpa». BBIABIATH
Ha pPHUCYHKE yueOHHKa
pasnuuus MEXy PaCTEHUSIMY]

pasHBIX  CHUCTEMAaTHYECKHUX|
rpynm.

ConocraBnsiTh CBOMCTBA
pPacTUTENIbHOU y
OakTepuaIbHOU KJIETOK,
JIEJIaTh BBIBOJIBI.
XapakTepru3oBaTh

3HAYEHUE pacTeHni

pa3HBIX CHCTEMaTHYECKHX
TPy B JKU3HU YEJIOBEKA.
YMmenue  paborate ¢
1a00paTOPHBIM
o0opyioBaHuEM,
YBEIUYUATEIbHBIMA

puOOpamu.

OOGHapyxeHue
XJIOPOIUTACTOB B KJIETKaX
pacteHui c
UCTIOJIb30BaHUU- eM

U(PPOBOTO MHUKPOCKOTIA.
DNEKTPOHHBIC TAOIUIII U
TUTAKATBI.




JKuBotHbIE

’KuBotHble
IIpencrasienue 0
dayne.  OcoOGeHHOCTH
KUBOTHBIX.
OnHOKIIETOUHBIE u
MHOTOKJICTOYHBIE
opranu3msel. Ponp xu-

BOTHBIX B TMPHUPOJIE U
JKU3HHM YeoBeKa. 3aBU-
CHMOCTD oT
OKPY’KaOIIEeH cpefibl

Pacno3naBath ona-
HOKJICTOYHBIX nu
MHOTI'OKJICTOYHBIX

JKUBOTHBIX HA PUCYHKAX
y4eOHHKA.

XapakTepus3oBaThb
MIPOCTEUIINX IO PUCYHKAM
yueOHHKa, OINUCBIBaTh MX
pasnuuue, Ha3blBaTh YacTH
ux tena.  CpaBHUBaAThH
CTpoeHHE Tena amEObI ¢
KJIETKOM 3YKapHoOT, JEJIaTh
BBIBOJIBI. Haseiats
MHOTOKJIETOYHBIX
KUBOTHBIX,
N300paKEHHBIX Ha
pUCYHKE yueOHHUKa.

Paznnuate 0ecrno3BOHOYHBIX]
" IMTO3BOHOYHBIX )KMBOTHBIX.

OOBSACHATH POJIb )KUBOTHBIX B
KHU3HH YEJIOBEKa U B IPUPO/IE.

XapaxkTepu3oBath (QaKTOpsI

I'oToBUTH MU
Kpompenapar  KyJbTYpbl
ame0.

OO6napyxenue
OJHOKJIETOYHBIX
YKUBOTHBIX (IIPOCTEUIINX )
B BOJHOW  cpeae ¢
HCII0JIL30Ba- HUEM
mu(dpo- BOTO  MHKPO-
CKoIIa. DIEKTPOHHBIC

Ta6JII/IIlI)I U IJ1aKaThbl.

HEKUBOM HIPUPO/IBI,
OKa3bIBAIONINE BIUSHHE Ha
KHU3HEIEATENbHOCTh
JKUBOTHBIX. YMeHnne
paboTaTh C J1a0OPATOPHBIM
obopyoBaHUEM,
YBEITUYUTEIbHBIMU
pruOOpaMu.
«Habmonenune 33 Jlabopamopnas paboma | I'0OTOBUTH MUKpOIpenapaT Habmionate 3a nBuxkeHueM [ ['0TOBUTH
nepeIBIKEHIEM Ne 3 KYJIbTYpBI UH)Y30pHi. KUBOTHBIX, OTMEYaTh | MuKpompenapar
KUBOTHBIX)» «Habmonenne 3| YI3y4ath KUBBIE CKOPOCTh M HANPABICHHE | yyyirypri  uHdy30pHil,
Iepe/IBIKEHIEM OpPTraHU3MBl TIOJ MHKPO- JIBYDKEHUS, CPaBHUBATE | J3yyary, SKIBBIC
KHBOTHBIX® CKOTIOM TP  MajoM TMEPENBIKEHAE  JIBYX-TPEX | onrapmsmbl 1o
YBEITUYCHUH. oco0ei.

MHUKPOCKOIIOM TPU MaJlOM
yBenuyeHun. HaOmromaTh)
3a IBUKCHHUECM KXHMBOTHBIX,




@opMynupoOBaTh BBIBOJI O
3HAUEHUW JIBWKCHUS  JUIS]
KUBOTHBIX.

@dukcupoBaTh  Pe3yJbTaThHI
HaOJIIOICHUH B TETPAIH.

Cobnronate mpaBuia padboTh]
B KaOuWHeTe, OoOpalleHus ¢

1a00paTOPHBIM
00opyI0BaHUEM.
Ymenue  pabortath  C
1a00paTOPHBIM
o0opyi0BaHuEM,
YBEIUYUTEIbHBIMA
npudopamu.
I'pu6sI CrpoeHne  HUIANIOYHBIX| XapaKTEepPHU30BaTh OnwuceiBaTh CTpOCHHE | DIEKTPOHHBIE
rpu6oB. [Iutanue rpuboB. | cTpoeHue HUISATIOYHBIX IUIATIOYHBIX  TPHOOB MO | TaGuuLbl M IJIAKATHI.
rpuooB. PUCYHKY yueOHHKA.
Mmuoroo6pasue  u| MHoroob6pasue 1| XapakTepu3oBaTh [Togpasaenars nuisAnoyssie | ['0OTOBUTH MHKpOIpenapar
3Ha4yeHue rpudoB | 3HaUYeHue rpu6oB.{ MHOroOOpa3ue rpudoB. IpuObl Ha TUIACTHHYATBIE U | KyJIBTYpBhI JPOKKEH.
[InecueBble TpuObI, HX TpyOuarsble. OnuceiBate | M3yuats IJIECHEBBIE]
UCIIOJIb30BaHNE B CTpOEHUE IUIECHEBBIX | TPUOBI O] MUKPOCKOIOM|
3IPaBOOXPAaHEHHUN rpudoB o PHCYHKY | IpH MajoM yBEINYCHUH]
(aHTHOMOTHK yueOHHUKa. OOBscHATH | Ha TOTOBBIX I
TICHUIIMILUTAH). TEPMUHBI «AaHTHOMOTHK» W | MHKpOIIpernapa Tax.
OpHOKIEeTOUHBIE  TpUOB] «TIEHUIWIUTAH.
— JIPOKIKU. Nx] ONEKTPOHHBIE
UCTIOJIb30BaHNe B Pacro3naBath CheIOOHBIE M| TaGuuIlbI U IIAKATHL
xJ1e00neyeHN y SITIOBUTHIE rpuobI HA
UBOBAPEHUU. TabMMIax W pHUCYHKax
CpeqoOHBIE U SITOBUTHIC ydeOHUKa.
rpu0sl. [IpaBuna cbopa ul V4acTBOBATH B
ynoTtpeOieHus: TpuboB B COBMECTHOM
mumy. [lapazutnueckue 00CykKIeHUN
rpudbl. Ponp TpuOOB B npaBun  cbopa




npupoze U KHU3HU UCIIOJIb30BaHUS
4esioBeKa rpudoB.
OOBsCHATH 3HAYCHUE TPUOOB
JUIs1 4eJI0BEKa M JUISL TPUPOJIb]
JInmaiiHuKH JInmaiiHuKu 4 XapakrepuszoBarb YmMmets pabortath ¢| DJIEKTPOHHbIE
CUMOMOTHYECKHE 0COOEHHOCTH CTPOCHMS] pasIMYHBIMM UCTOYHUKaMUY|
OpraHusMel  rpuba ¥ W IHKU3HEICIATEIHHOCTH uHpopManuy, OTIMYATh| TAOJIHIIBI U IJIAKATHI
BOJIOPOCITH JUIIAHUKOB KaK rJIaBHOE o7l
CUMOMOTHUYECKUX BTOPOCTENIEHHOI'0, TOTOBUTH
OpPIraHU3MOB COOOLIEHNS U NPE3EHTALUU
3HaueHue  kuBbIX| JKUBOTHBIE M pacTeHUs, XapakTepu3oBaTh KUB YMenue paboTartb ¢| DJIEKTPOHHbIE
OpPraHu3MOB B| BpeIHbIE Ul 4YelloBeKa.,| ble OpraHu3MBbl, PasIMYHBIMM UCTOYHHUKAMMY|
npupone ¥ xu3HH JKuBbIE OpraHMU3Mbl,| IIOJIE3HBIE U BPEIHBIE] uH(pOpMaLMY, COCTABJIATH TAOIHIIBI U IJIAKATHI
YeJI0BeKa IOJIE3HbIE JUIsI YeJOBEKa.| JJIs YeloBeKa IUIaH naparpada,
buonoruueckoe IIPOBOAUTH CPaBHEHUS
pa3HooOpasue.
O06o06menue no| Ymenue naBatel  O600LIUTH 3HaHM, ITpomexyTouHoe
TeMe onpejieNeHus  TOHATUH|  yMEHWs, HaBBIKH, TECTUPOBAHUE 110 TEME
«MHoroo6pasue TEMBI MOJTyYCHHBbIE npy|
KHUBBIX W3YYEHUH TEMBI
OpPTraHU3MOB.
Paznen 3. Kusnb| Cpenpl ku3HM 1utaHetsl| HasbiBath cpenpl PaGorate ¢ mnedaTHbIM[ DIEKTPOHHBIE
OPraHU3MOB Hal 3emis — BOJIHAs,| OOMTaHUS KHBBIX TEKCTOM, cxemami,
IJIaHeTe MTOYBEHHA, Ha3eMHO-| OpraHuW3MOB U J1aBaTh UX WITKOCTPALMSIMU, BBIIEIATH TaOJIHIIBI M TUTAKATHI
3emua  (84) BO3JylIHas, XapaKTEPUCTHKY, [JIABHOE, JlaBaTh
OpraHu3MeHHast pasnuyaTh Ha pUCYHKaXx,) omnpezeNeHus: NOHITUN
Cpensl KU3HY] B Tabiuiax oOutarenei]
TJTAHEThI 3eMIIsl pa3IMYHbIX CPEI.
DKoJ0rn4ecKue Okonoruyeckue ¢aktopsl Pasnnyars TIOHSATHS: N3yunth neiicrue| Llupposas mabopaTtopus
(bakTopbI cpebl Cpelbl. «9KOJIOTHYECKHH (PaKTop», pa3nuuHbIX (AKTOPOB Cpeibl| M0  JKOJOTHUU  (JIaT4YMK
yCHOBI/Iﬂ, BIMSIOIIME HA (((I)aKTOp HEKHUBO] (CBCT, BJIa’)XHOCTb,| OCBCIICHHOCTHU
KM3Hb  OPraHM3MOB  B| IPHPOJBDY, «dakrtop TEeMIIepaTypa) Ha OpPTraHU3MBI,
pHUpoze, —| xuBOi MIPUPOJIBD), MIPUBOINTH IpUMEpB]| , BJIQKHOCTHU Y
SKONOrnYeckre (hakTopsl AHTPOIIOICHHBIN COOCTBEHHBIX HAOIIOJIEHUI | TemnepaTyphbl)




Cpelbl. ®axropsl| daxkTop». XapakTepuszoa ApryMeHTHpOBaTh
HEXUBOU OPUPOJBL| Th JIEHCTBUE PaA3IUYHBIX JIESTEIbHOCTh ~ 4YEJIOBEKa B
(bakTopbl KUBOM MPUPOb] GAaKTOPOB  CpeAbl  HA IPUPOJE KaK aHTPOIIOT€HHBIN]
u AQHTPOIIOTEHHbIE.| OPraHU3MbI,  [TPUBOJUTH) ¢baxTop
[Ipumepsl 3K0IOTHYECKUX| TPUMEPHl  COOCTBEHHBIX
(bakTopoB HaOJIIOICHUM. Beimonnenue j1abopaTtopHOi
paboTHL.
[Tpucnocobnenus Bmusaue  cpenpl  Hal BeIABHUTH PaGoratp c [eYaTHbIM| DJIEKTPOHHbIE
OpraHu3MOB K| opraHusm, MPUMEPHI| MPUCTIOCOOTCHUS TEKCTOM, cXemMamu,
KU3HU B IPUPOJIE MIPUCIIOCOOIEHUM OpraHu3MOB K JKHU3HH B WUTIOCTPALUSIMU, BBIJENIATH TaOIHIIBI U IJIAKATHI
OpraHu3MOB K CpeJie pupojie IJIABHOE, J1aBaTh
OIpPENICIICHUS TTOHATHIA,

I'OTOBHUTH COO6H.[€HI/I$I u
CO31aBaThb MPE3CHTAln

[Ipuponnsie [TonsitTne o mnpupogHoM| XapakTepu3oBaTh PaGorate ¢ meuyaTHBIM| DNEKTPOHHBIC
coo0recTBa COO0IIeCTRe, MIPUPOJTHOE COOOIIECTBO TEKCTOM, cXxemamu,
€CTECTBEHHBIE u WJLTIOCTPAIUSIMH, TAOJIAIIBI U TITAKATHI
WCKYCCTBEHHBIC TPHUPOJIH BBIJICIISTH TJIABHOE, JIABATH
ble coo011ecTBa, oTpeseNeHus] TOHSITUH.
KpPYTOBOPOT BCIICCTB B YMeThb cOCTaBIAThb MUILEBHIC
MIPUPOJTHOM COOOIIECTBE TeTTH.
[Tpuponnsie [TonsiTne o mnpupogHOU| XapakTepu3oBaTh PaGorate ¢  me4aTHbIM| DIEKTPOHHBIE
30Hbl Poccum 30HE. MHoroob6pa3ue| MpUPOTHBIE TEKCTOM, CXEMaMH,
MIPUPOIHBIX 30H. PacTenus| 30HHI, BBISIBUTH WJLTIOCTPAITUSIMH, TaOJIUIIBI U TITAKATHI
W JKUBOTHBIC TPHPOJHBIX| MPUCTIOCOOJICHUS KUBBIX 3aITOJTHSTH TA0JIUITY
30H. OpPraHHU3MOB K

IIPUPOJIHBIM 30HaM

XKu3Hp OpraHu3Mos
Ha pa3HbIX
MaTepuKax

JKuBoii Mup MaTepuKoB

XapakTepus3oBaTh KHUBOI
MUD MaTEpUKOB,
BBISIBUTH

MPUCIIOCOOICHUS WX K
cpene oOuTaHus

PaboTtath ¢ pazaUMuHBIMY]
HUCTOYHUKAMU

UHPOpPMAIIUK,  3allOJIHSTH
TaOJMIly, BBICTYyNaTh
COOOIIEHUSIMU nepe]y

OJHOKJIaCCHUKaMU

DNEKTPOHHBIE

Ta6J'II/II_[BI U IIJ1IaKaThl




Kuzuan OpraHnu3MoB
B MOPAX U OKCaHaXx

Mopckue oburareny|
MEJIKOBOIUM, TOJIIIHY
BOJIbI, TUTyOUHBI MOpEH

XapakTepu30BaTh
MOpPCKHX  oOuTarenei]
MEJIKOBOJINH, TOJIIY]
BOJIbI, TJIIyOMHBI MOpEiA,
BBISIBUTh uX
MIPUCTIOCOOTICHUS K
YCIIOBHUSIM OOUTAHUS

YMenne  pabotaTh ¢
pPa3TUYIHBIMU
UCTOYHHUKAMU
nH(pOpMAaILIUU, COCTABIATH
1aH naparpada,
COCTaBIISITh TAOIHUILY

DIJIEKTPOHHBIE

TaOJUIIBI U TUIAKATEI

O060061eHne no| Ymenue naBate  O000ILIKTH 3HaHMS, [TpomexyTouHoe
TEMe «Ku3nb| onpeneneHus MOHATUH|  yMEHUs, HaBbIKH, TECTUPOBAHUE 110 TEME
OpPraHHU3MOB Ha| TEMBI [I0JIy4EHHbIE npu
IJIaHeTe 3eMJIIs» W3YUYEHUU TEMBbI
Pasnen 4. Yenosek| [losBnenne dyenoeka B| XapakTepu3oBaThb YMeHnue pabotath ¢ TEKCTOM,| DNEKTPOHHBIE
HA IUIAHeTe pPe3yJIbTaTe UIMTEIbHOTO| OCHOBHBIE JTarb] CTPYKTYpUPOBaTh
3emas  (8u) HACTOPUYECKOTO PA3BUTHS CTAaHOBJICHUS YEJOBEKA, y4eOHBIN MaTepHua,| TaOJIUIIBI U TUTAKATHI
ABCTpAJIONHUTEK, 4YenoBek| 3HATH 0COOEHHOCTH JIe1aTh BBIBOJIbI
Kax TOSIBUIICS] yMenplii, IpeBHHE IO |  COBPEMEHHOTO Ye/IOBEKa
YeNOBEK Ha 3eMIIC | HeaHmepTabIbL,
KPOMaHBOHIIBI .
Kax yenoseK| Mcropus BIMSAHMS| XapaKTepu30BaTh BIUSH AprymMeHTHpoBaTh ONEKTPOHHBIE
M3MEHSUT IpUpOy | uenoBeka Ha U yeJioBeKa HA| NeSITeNIbHOCTh YEeJIOBEKa B
IpUpoaYy, IIPUMEPB]|  TPUPOLY, MIPUPOJE. TaOJIMIBI U TUTAKaThI
MOJIO)KUTEITLHOTO u VMeTh paborath c
OTPULATENILHOTO BIIMSHUS Pa3IMYHBIME
CJIOBEKA Ha TIPUPOAY HWCTOYHHUKAMU
nHopmManuy,  OTJIMYATH
IJIaBHOE 0Tl
BTOPOCTEIEHHOTO,
TOTOBUTH COOOIIEHUS M|

MPE3CHTAINH




Baxunocte oxpanwl| )KuBotHeie u pactenus,)| (Oco3HaTh Ba)KHOCTH| Ctpouth BbICKa3bIBaHUA B| DJIEKTPOHHBIE
JKUBOTO Mupal UCTpeOIICHHBIC OXpaHbl KHUBOTO MUPA YCTHOM M TIHCbMEHHOMH
IUIAHETHI YEJIOBEKOM. Co3manne| 1IaHeTsl, (GOpMUPOBATH dbopme, BOCIPOM3ZBOAMTH| TAOIMIILI U IIJIAKATHI
3aIIOBETHUKOB. HaBBIKM  IPABHIIBHOTO MH(OPMALIUIO TIO TIAMSITH,
MOBEJICHUS B PUPO/IE FOTOBUTHL COOOIICHHS U]
MpE3EHTALNU
Coxpanum ©Oorarct| LlenHocTs  pa3zHo0Opasusy] CTtpouth BBICKa3bIBaHUS B| DJIEKTPOHHbBIC
BO ’KHBOT'O MHUPA. J)KU3HU YCTHOW M  TNHCbMEHHOU
dbopme,  BOCHIPOU3BOJAWUTH| TaOJIMIIBI U TIAKATHI

nH(pOpMaLIMI0O TI0 TaMSTH,

TOTOBUTH  COOOIICHUS U
Mpe3CHTAINH
O0001eHne no| Ymenue aBaTh 0O0600uTH 3HaHMSL, [TpomexyTouHOe
TemMe «YenoBek Ha| onpeneIcHUs MOHSITHH|  yMEHHUS, HaBBIKH, TECTHPOBAHUE 110 TEME
IUIaHeTe 3eMIIs» TEMBI MOJIy4E€HHBIE npu
W3YYCHUH TEMBI
O6o0menue Kypcal 00600muUTH 3HAHUS, Ctpouth BBICKa3bIBaHUS B
Ouosoruu 5 Kiacca YMEHHS, HaBBIKH, YCTHOH ¥  MHCHhMEHHOMU
MOJTy9ICHHBIC pH dbopMe,  BOCIPOH3BOJUTH
U3Y4YeHUH OMOJIOTUU HMH(OPMAIIUIO IO TAMATH
Hrorosoe 0606muTH 3HaHUA, Hrorosoe tectupoBaHue 10
TECTHPOBAHUE  TIO YMEHHS, HaBBIKH, Kypcy Owuonoruu 5
Kypcy Ouoyioruu 5 MOJTyYEeHHBIC pH KJiacca
KJacca W3Y4YCHUH OMOJIOTUU
DKCKypcHst MHoroo6pa3ue  KHUBOTO Ymenue pacro3HaBarh
«MHoroo0pasue MUpa Hallleil MECTHOCTH OOBEKTHI JKUBOH MPHUPOIBI.
KHUBOTO MUDPa| BriOupats 3amanue Ha JeTo,
Ob6cyxeHue aHAIM3UPOBATH ero|
3aJaHuU Ha JIETO coiep:KaHue

TemMaTHyeckoe IVIAHMPOBaAHUE MaTepHuaJja B 6 Kjiacce

«BHOJIOTI'USA — HAYKA O PACTEHUSAX»




Yactse 1. Hayka o pacTeHusix
Yacte 2. Oprassl pacTeHUM
Yacte 3. OcHOBHBIE IPOLIECCHI )KU3HEAEATEIbHOCTH PACTEHUN
Yactb 4. MHOT0OOOpa3ue U pa3BUTHE PACTUTEIBHOTO MUPA

Yacts 5. [Ipupoaubie coodimecTBa

LeneBasn yCTaHOBKal KoJ- | OcHoBHEIE Buabl Ucnoan3oBa Hue
Tema Conep:xanue YpPoKka BO | IeATECIbHOCTH o0opynoBaHu
yacol 00y4aroumuxcs Ha e
B YPOKe/BHEYPOYHOM
3aHATHH
Pasznen 1. Hayka o Hayka o pacrenusix -{ [laBarb  omnpenenenus] | XapakTepus3oBaTh DNEeKTPOHHBIE TaOIHIIBl W
pacteHusix — OoraHukal 6otaHuka. JKWU3HEHHBIE TOHSATHSIM: OCOOEHHOCTH  CTPOCHUS| TUIAKATHI.
(44) bopmbI pactenuil| Ootanuka, J[uxopacryin pacTeHUN.
Jukopactyiue W e U KYyJbTYpHBI®
HapcTBO KyJbTypHblE  pacTeHus| pacTeHusi. CeMeHHbIE U
Pacrenus. Bremnee CeMeHHBIE M CHOpPOBBIE CIIOPOBbHIE pacTenus,
CTPOEHHUE " oOrasi] pacTeHusl. OCHOBHBIE| BEreTaTuBHBIC u
XapaKTepUCTHKA Oprasbl pacTeHMii| reHepaTHBHbIE OpraHbl
pacTeHui Beiclime M HU3IIME pacTeHUU
pacTeHus.
MHoroo6pasue ’KuzHeHHble dbopwmel JlaBath onpexaeneHus| 1 Ctpoutb pedeBbie| DJIEKTPOHHBIE TaOIUIBI U]
KU3HEHHBIX dbopM pacTeHmii: JIEpEBbA,| MOHIATUAM: KU3HEHHBIE BBICKA3bIBaHUSl B YCTHOM|  ILJIaKaThl.
pacTeHni KYCTapHUKH, bopMbI pacTeHNI bopwme,
KYCTapHUYKHU U TPABBI JIepeBbs,  KyCTapHHKU,) apryMEHTHUPOBATh CBOIO)
KYCTapHUYKA U TpPAaBBhl, TOYKY 3peHusl,
pacrno3HaBaTh pacTeHUs] COCTaBJISITh T1aH]
Pa3INUTHBIX KU3HEHHBIX] naparpada
bopm




Knerounoe ctpoenue Knerounoe ctpoenue CTpoeHue pacTuTesbHOU| 1 [IpuBoauTh npuMepbl] Mukpockon mudppoBOH,

pacTeHui. CaoiicTBa| pacTenuil. KIIETKU: KJIETOYHAsI OJTHOKJIETOYHBIX | MUKpOTIpenapar bl
PacTUTENBHOM KIETKHU. CTEHKa, A71po, MHOT'OKJIETOYHBIX
CBolicTBa pacTUTENIBLHOH| LIUTOIUIA3Ma, BaKyOJIH, pacrenuii. Pazmuuate H
KIJIETKH. Ha3bIBATh OpraHou/pl
KJICTOK paCTECHUM.
Tkanu pacTeHuit Tkanu pactenuit| [lonsitue 0 TKaHu| 1 Onpenenars noHsATre| MuUKpockoI nnudpoBoii,
IlonsiTe 0 TkaHu pacte| pacTeHUM. Buabl TkaHeu: «TKaHb. MHKpOIpenapar bl
HUW.  Bungpl  TKaHe#: OCHOBHasl, IIOKpPOBHasl, XapakTepu3oBaTh
OCHOBHAsi,  ITOKPOBHas,| NpOBOIIAS, 0COOEHHOCTH CTPOCHHUS U
MIPOBOIALLASA, MEXaHUYeCKas. byHKIIUN TKaHewH|
Mexanndeckas. [Ipuuunel [Ipuannel [10SIBJICHYS] pacTeHui.
MOSIBJICHUS TKaHeW| TkaHed. PacreHue Kak YcranasinuBaTh
O60061eHne Y| LIEJOCTHBIN KUBOM B3aMMOCBSI3b CTPOCHUS Y]
CHCTEMAaTH3alMsl 3HAHWH| OPraHWU3M, COCTOSIIIUN 13 GbyHKIUN TKaHEH.
o Mare puajiaM TCMbI KJIETOK M TKaHEH. OO0BACHATD 3HAYECHUE
«HayKa 0 PACTCHUAX — TKAHEN B SKU3HU
OOTaHUKa. pacTeHws.
0O06061mmate 3|
CHUCTEMaTU3UPOBATh

3HAaHUA IO TCMC, OCJIATh|
BBIBO/IbI. OTBeuarh HAa|
HUTOT'OBBIC BOIIPOCHI TEMbI

Paszpen 2.  Opransl Cems KaK oprat| Ctpoenue cemenu] 1 OOBACHATD ponb | PabGota
pacrenuii (94) Pa3MHOXEHHUSI PACTCHUU.| KOXKYypa, 3apObII, CeMsiH B mpupone. | «CrpoeHue
3HaueHWe  CeMsH B[ sHOoCcHEepM, CEeMsI0JIH, XapakTepus3oBaTh cemenu dacom» Ludposas
Cemsi, ero CTpoeHHE W IPUPOJE u xu3Hu| CtpoeHue 3apOJIbIIIa| byHKIIIN yacreu NaGopaTopus Mo KOJOrHH
3HauYEHHUE. yenoBeka Jlabopamopna | pacrenus. J[ByJOTbHBIE CEMEHHU. (TaTYMK OCBEIICHHOCTH)
ﬂpa50ma MNo | n OIHOJOJBHBIG OnuceiBaTh CTPOECHUE
«Crtpoenue cemeHy| PacTCHUA. 3apOoJbIIIa PACTEHUS. ,
dacomn» IIpopacranue ceMsH. YcTanaBauBaTh CXOICTBO

MPOPOCTKA C 3apObIIIEM|
CEMEHH.




OnuceiBaTh cTaauy

MIpOpacTaHus
[TpopocTok, ocoOeHHOCTY] CEMSH. BrIsSBISATH BIQKHOCTH u
€ro CTPOCHHS. OTIIUYUTEIIbHBIC TEeMIIEPaTyphbl).

IPU3HAKH cemsigl DTEKTpOHHBIE TAOMUIBI |

JIBYIOIBHBIX yl TUTaKaThl.

OJIHO/IOJIbHBIX PACTEHUH.

Hcnonb3oBars

uH(GOpPMaIMOHHbBIE

pecypchl i MOATOTOBKH
COOOIICHUS O POJIH CEMSTH]
B OKH3HM  4YeJIOBEKa.
[IpoBoauTh HAOIIOICHMS,

(ukcupoBarb nx|
pe3yabTaTel BO  BpeMs|
BBITTOJTHEHHS
1a0opaTopHOil  PabOTHI
CobmronaTh MpaBuIa
pabotel B  KaOuHeTe,
oOpareHus v
1a00paTOPHBIM
obopyoBaHuEeM YMEHUE
pabortath v
1a00paTOPHBIM
000py10BaHUEM,
YBEITUYATEIbHBIMA
npubdopamu
VYcnoBuss  mpopacraHus) 3Hau€HUE BO/JIbI y| M3yuuTh poiib 3amacHBbIX XapaxtepuszoBatb  poip PaGora
CeMsH BO3/yXa JUIsl| TIATATETIbHBIX — BEILECTB BOABl M BO3MyXa B «YCIOBHS NPOPACTAHHS CO
IPOpPacTaHus ceMsH| ceMeHU. TemnepaTypHbIe IIPOPACTaHUU CEMSIH. MSHY». 3HAueHHe BOIBI U
3amacHble TUTATENbHBIE YCIOBUS  MPOpACTaHUs OOBSICHSTD 3HAYCHHE BO3IyXa U1

BELIECTBA CCMCHH,
TemmnepaTypHbI€ yCIIOBUS]

ceMsH. Poib cBerta.

3ar1aCHbIX IIUTATCIbHBIX]

MPOpaCTaHUs CEMSH.




npopacTaHus CEeMsIH,
Pomp  cBera.  Cpoku
1ocena

CCEMSIH

BEILIECTB B MPOpPACTAHUY]
CEeMSIH.

OOBACHATH 3aBUCHUMOCTH|
IpopacTaHusi CEMSH OT
TeMIIepaTypHBIX
YCIOBUH.
[IporuosupoBath Cpoky|
I10C€Ba CEMAH OTACIbHBIX
KYJIBTYP.

Ymenue paborate ¢

Hudposas
nabopaTopusi MO SKOJIOTUH

(maTumk OCBEIICHHOCTH,)
BIIQYKHOCTH u
TEMIIEPATYpBbl).

BJ'IGKTpOHHBIe Ta6J'II/II_IBI U
I1JIaKaTHhI.

1ab0paTOPHBIM
000opyI0BaHUEM,
YBEJIIMYUTEIbHBIMU
npuOopamu.
Kopenb, ero ctpoenue ul Tumbl KOpHEBbIX cucTeM | M3yunth  BHemiHee | Paznuyath u Muxkpockorn 1 poBoi,
3HaYeHUe pacTeHuii. CrtpoeHne | BHyTpeHHEE  CTPOCHUE OTIPENIeNIATh THIIBI MUKpOIpenapar bl.
KOpHSI — 30HBI KOPHS: | KOpHSA KOPHEBBIX CHCTEM DIeKTPOHHBIE TaOHUIEl 1
KOHYC HapacTaHus, Ha pPHCYHKaX, [LTAKATHL.
BCACBHIBaHMS, repOapHbIX
NPOBE/ICHUS, JCJICHHUS, IK3EMIUISIpax,
pocta. Poct  KopHS, HaTYypaJIbHBIX
TEOTPOIU3M. o0BeKTax.
Bunousmenenust KopHei, HaspiBaTh 4YacTu KOpHSL.
3HaueHWe  KOpHEH B VYcraHaBiuBaTh
IIPUPOJIE. B3aUMOCBS3b CTPOEHUS U

Jlabopamopnas pabomd
No 2

«Ctpoenue
IPOPOCTKA»

KODH]

(byHKIUH YacTell KOpHS.

OOBSICHATE OCOOCHHOCTHU
pocta kop Hs. [IpoBoauTh
HaOJIIOICHUS 3a
HM3MCHCHUSIMU B
BEPXYIICYHOMN 4acTu
KOpHSL B TEPHOJl pOCTa.
XapakTepu3oBaTh

3HA4YCHHUC




BUJIOU3MEHEHHBIX
KOpHEH JUIsl paCTEHUN.
[IpoBonuTh HaGMIONEHUS
u  (QUKCHUpOBaTh  HX|

pe3yabTaThl  BO  BpeMs
BBITIOJTHCHUS
nabopaTopHOH  pabOTHI.
Cobmo1ath IpaBUJIa
paboTel B KaOuHeTe,
oOpareHus v
1a00paTOPHBIM
obopyoBanueM YMeHHE
paborathb C
1a00paTOPHBIM
o0opyi0BaHUEM,
YBEIIMYUTEIIBHBIMU
nprOopamMu.

[ToGer, ero crpoeHne W
pa3BuTHE

Crpoenue

nobera. Jlabopamopnas
paboma

Ne 3
«CTpoeHMe BereTaTuBHBI
X W TEHepaTUBHBIX
MIOYEK). [Touka .

3a4aTOYHbIN HOOET.

N3yunts
mooera,

CTpOCHHE
BHEIIIHEE W

BHYTpPEHHEE CTPOEHUE

IIOYCK

PaznnuaTh BereTaTUBHEIC
U TCHCPATHUBHBIC ITOYKH.

XapakTepu30BaTh
BHYTPEHHEE  CTPOCHUE
HOYeK.

[IpoBouTH HAaOMIOIEHMS,)
(ukcupoBarb nx|
pe3yabTaThl BO  BpeMs]
BBITIOJTHEHUS
n1abopaTopHOil  PabOTHI
CoOuroaTh MpaBUIa
pabotel B  KabuHeTe,
oOpareHus v
71a00paTOPHBIM

000pyTIOBaHUEM.

Mukpockon
U(pPOBOH, MHUKpoIIpenapa
THI
Bnytpenee
IIOYEK.

CTPOCHUY




HI/ICT, €ro CTpPOCHHUC U
3HA4YCHHUC

Jluct, ero crtpoeHue H
3HAUYCHHE

Buemnee CTPOCHUE
JucTa. BuyTpenneg

cTpoeHue naucra. Turnpl
JKUJIKOBAHHUSI JINCTHEB.

Crpoenne u (yHKIHY]
YCThbUIl. 3HAYEHHUE JUCTA
JUTSI pacTeHHUS:
(boTOCUHTE3, HCIApECHHE,
razooomen. Jlucroman,
€ro  poib B  JKHU3HH
pacTeHHsI.

BungonsmMeHneHus mucTbeB

N3yunTh BHEIIHEE U
BHYTPEHHEE CTPOEHUE
JHCTA.

OnpenensaTh 4acTH JIHUCTA
Ha repOapHbIX
9K3EeMIUISIpaxX, PUCYHKaX.

Pasznuuare mnpocteie U

CJIOKHBIE JTUCTBSI.
XapakTepu3oBaTh
BHYTpEHHEE  CTpPOCHHE

JIMCTa, €ro 4acTu.

YcraHnaBiauBaTh
B3aMMOCBSI3b CTPOCHHUS U]
GbyHKIM nTucTa.
XapakTepu3oBaTh
BUJIOM3MCHCHMS JIMCTHEB
pacTeHui

YMmenue pabotaTh C

Muxkpockorn

upoBoi, MHUKpOIpenapa)
T bl. BHyTpeHee cTpoeHue
JUCTA.

1a00paTOPHBIM
000pyI0BaHUEM,
YBEJIUYUTEIbHBIMU
npubopamu.
Crebenb, ero ctpoenue u Crebenb, ero ctpoenue ul M3yunts BHenIHee 1 OnuceiBath BHelIHeel Mukpockon U poBoi,
3HAUEHHUE. 3HaUEHUE cTpoeHue credmus. Tumsbl CTpOECHHE cTelu1s,| MUKpoIpenapar bl
Bunonsmenenus cTebneil.  BHyTpeHHee IIPUBOJIUTH npumepsl| «Ctebenb 01HO- JOJIbHBIX U
MI0JI3EMHBIX 1T0OETOB Jlabopamopnas paboma | cTpoeHne cTels. pa3IMYHbIX TUIIOB| BYJOJIBHBIX pacTeHuiD
Me 4 «Buemnee crpoenye| PYHKIHH cTels, cTeOIIeH. DONeKTpOHHBIE TaOMUIBI U]
KOPHEBHIIA, KHY6H5[, BI/I,Z[OI/I?)MCHCHHH cTeOsy HazeiBaTh BHYTPEHHUE I1JIaKaTHhI.
JTyKOBHLIBI» y HaJ3EMHBIX H 4acTu cTeOlIs pacTeHUH U
MMOJ3€MHEIX IIOOETOB. X yHKIHH.
Onpenenarsb
BUJIOU3MCHECHHUS

HaJ3€MHBIX U TIOJI3€MHBIX
MoOeroB Ha PHCYHKax,
¢dororpadusix,

HaTypaJlbHBIX 0OBEKTAX.




N3ydath u onuceiBaTh
CTPOCHUC TMMOA3CMHBIX
1o0eroB, OTMeUYaTh X
paznu4usi.

HU3Y4YCHUHN TEMBI

PukcupoBaTh
pe3yNbTaThI
UCCIIEI0BAHUM.
Cobmoate  mpaBuUIIa
paboTel B KaOWHETe,
oOpareHus C
1a00paTOPHBIM
000pyI0BaHUEM
1| LiBerok, ero crpoenue u CtpoeHue uBetka{ M3yuuts CTPOEHU OnuceiBath BHEIIIHEE| DJICKTPOHHBIC TaOIUIBI |
3HaueHue. CouBeTus. OKOJIOIIBETHUK (ITPOCTOM| IIBETKA, TUIIBI COIIBETHIA, CTpOCHHE 1[BETKA,| IUTaKaThI.
W JHEBHOH),. 4Yalleuka, MIPUBOJIUTH MIPAUMEPBI
BEHYMK. ThIUMHKA W pa3IMYHBIX TUTIOB
MEeCTUK -TJABHBIE YaCTH COLIBETH.
LIBETKA. Comnserus,
OnbuieHue.
1| Ilnox. PasnooGpaszue u| CtpoeHue mwoaa| M3yunts CTPOEHU Pacno3naBatp ¥ DNEKTPOHHBIE TaOIUIBI |
3HAUYEHHE IJI0/I0B PasnooOpa3ue  mi10/0B, TJIOJIOB. OTMCHIBATh MO PUCYHKaM,|  TUIaKaThl.
Pacnipoctpanenue KOJUIEKIIUSIM ~ CTPOEHHUE
IJI0JI0B " CEMSsIH, TJI0J10B. [IpuBoauUTH
3HaueHue MI0/I0B. MpUMEpPBl  PACTCHHUHN ¢
pa3TUYHBIM TUTIAMH
MJI0/10B. BrigensTy)
npucrnocoOIeHus ULl
pacnpocTpaHeHus
TJI0JIOB
1| O60o0menne 1o TeMme YMeHHE naBaryl  O0OOmMTH  3HAHMA ITpomexyTounoe
«Oprassl pacTeHHI» omnpezeNieHusT  TMOHATUN|  yMEHWs, HaBBIKH, TECTHUPOBAHUE 110 TEME
TEMBbI MOJTyYEHHbBIE npy




OOATOTOBKH COOOIIECHUSA

1| Pazgen 3. OcHoBHbIg MuHepasbHOe TUTaHKWE YCTaHaBIMBAaTh B3auMO) OOBSACHATD pous| [ludposas madoparopust 1o
NpoLecchl pacTeHU U  3HAa4YEHUE| CBA3b KOPDHEBBIX BOJIOCKOB B| AKOJIOTUU (matuuk
KM3HEIeATEeJbHOCTH BOJIbI Bona Kax MEXaHU3ME IOYBEHHOT'O| BJIAXKHOCTH, OCBELLIEHHOCTH
pacrenuii (64) HEOOXOAMMOE  YCJIOBHE MOYBECHHOTO MHTAHUS nutanusi. OOOCHOBBIBATH

MUHEPaIbHOIO pacTeHUM U YCIOBUU poJib [TOYBEHHOTO)
MunepanbHOoe  NHUTaHUE (IOUYBEHHOT'O) MUTAHUS. | BHEIIHEW Cpellbl. MUTaHUS B KU3ZHU
pacTeHM M  3HAYCHME pacTeHui.
BOJIbI
W3Bneuenne pacteHueM CpaBHUBaThH u
U3 MOYBBI PAaCTBOPEHHBIX pasznuuath COCTaB U
B BOJE MUHEpaAIbHBIX 3Ha4YEHHE
COJIEH. DyHKIHA OpraHUYECKHUX u
KOPHEBBIX BOJIOCKOB. MUHEpalIbHBIX
Ilepemenienue BOAbI U yaoOpeHui s
MUHEpaJbHBIX  BELIECTB pacTeHui.
[0 PACTEHUI0. 3HAYEHUE Hcnonbs3oBatk
MUHEpaIbHOTO uH(GOPMaIMOHHBIE
(MOYBEHHOTO) TUTAHUSL. pecypceel TSt
Tunel ygoOpeHuid u ux MOArOTOBKHU
pOJIb B KU3HU pPACTEHMSL. MIpe3eHTAlMH IPOEKTa O
DKO- TIOTUYECKUE TPYMIIb] IPUCTIOCOOTIEHHOCTH K
pacTeHnl 10 OTHOLLIEHUIO BOJIE PACTEHUH pPa3HbIX
K BOJIE SKOJIOTUYECKHUX TPy
1| Boznymnoe nutanne Bo3aymuoe nutanne| XapakTepu3oBaTh YCIO [IpuBoauTH npumepsl| Hudposas
pacteHuit — ¢oTtocuHTe3 | pacTeHnit — (QoTOCHUHTE3| BUs,, HEOOXOAMMBIE s OpPraHHU3MOB —| maGoparopus mo
VYcnoBus  oOpa3oBaHMsI| BO3AYIIHOTO  MUTaHMUS aBTOTPO(OB 1l sxonoruu (naTamy
OpraHuveckux BemecTB B| pactreHuil.  OOBICHATH reTepoTpoQoB, HAXOIUTH YITEKHCI0TO
pacTeHUHN. 3enéuble| poJib 3eNEHBIX JIUCTHEB B DAY B UX UTAHHUM. | o
pacTCHUA — aBTOTpO(bBI. (I)OTOCI/IHTC?)C. O00CHOBBIBATEL
I'ereporpoer Kak KOCMHUYECKYIO POb | wycnopona)
NOTPeOUTEN  TOTOBBIX 3eIIEHBIX pacTeHuiA.
OPraHNn4YE€CKHX BEIICCTB. Wcnoap30BaTh
3HayeHue (OTOCHHTE3a B nH(pOpPMaIMOHHbIE
pupoe pecypcbl JUTSL




0 poiu (OTOCHHTE3a Ha
HaIen MJIaHETE.
BEITOIHATE HAOJIIOAEHUS
M U3MEPE HUSA

Jpixanue u oOmeH| [lpixanne w  oOMeH| XapaKTepu3oBaTh 1 Bocrnuranune 6epexnoro | [{udpopas
BEIIECTB Y PACTCHUI BEIIECTB Yy  PACTEHMH| CyIIHOCTh Ipolecca OTHOLICHHS K CBOEMY | aGopaTopus Mo 3KOJIOIUH
Ponpb npixaHus B )KM3HU | JbIXaHUS Y PACTEHUM. 310pOBbIO,  IIPUBHUTHE
UHTEpeca K H3YyYEHUIO
npeaMeTa.
PasmHoxeHME Y| becriosioe  u  mosoBog OmnwuceiBath mpoueccs] | Hcnons3oBars DNEeKTpOHHBbIE TaOJIULBI U
OIJIOZIOTBOPEHHE y| pa3MHOKEHHE. OIbUICHUS 7 UH(POPMAaLIMOHHbIE IUIAKAaTB.
pacTeHui. OnbuieHue Y| OIUIOJOTBOPEHMUS pecypchl AJis HOATOTOBKY
OIJIOJJOTBOPEHHE y| LBETKOBBIX COOOLIEHHUS.
pacTeHuN. pacteHuil. Beiaenars

Buosiornyeckoe 3Ha4eHue| OTIUYUTENBHBIE
IIOJIOBOIO0 #W 0Oecrosoro| 0COOEHHOCTH IIOJIOBOIO

Pa3MHOKEHUS. u Oecrmonoro
Pa3MHOXKEHUSI.
BereraTtuBnoe 3Ha4YeHHWE BETeTaTUBHOIO) 1 Pacno3znaBatb y
Pa3MHOKEHUE Y PACTCHHM| pa3MHOKEHUS TSt OTIUCHIBATh CrocoObl
U €ero HCIOJb30BAHHUE PACTEHUM. BETre€TaTUBHOIO
YEJIOBEKOM Ucnonb3oBanue Pa3MHOKEHHSI.
BETCTAaTUBHOI'O [TpoBoauTh HAbOMIOIEHMS,
Pa3SMHOKCHHUSA (bukcupoBarth nx|
YCIIOBCKOM. J]a60pam0pH pe3ysibTaTtel  BO  Bpems
as paboma BBIITOJIHEHU S
Ne 5 «YepenkoBaHug nabopaTopHOi  paboOTHI,
KOMHATHBIX PaCTEHUID) CobnronaTh MpaBuia
pabotel B  KaOuHeTe,
oOpareHus v
1a60paTOPHBIM

o0opyIoBaHUEM.




Poct u
pacTeHui

PA3BUTHUG

Knerka Kkak OCHOBHas
CTPYKTypHass  €IHMHHIA
pacTeHusl.

KuznenestenbHOCTh
KJIETKHU. Henenug
kietku. Kierka Kkak
JKUBast cucrema,
OcobeHHoOCTH
pPaCTUTENILHOMN KIIETKU

XapakTepus3oBaTh
OCHOBHBIE IIPOLIECCH]
KU3ZHEJEATEIIbHOCTH
KJIETKH.

O000mare 3HaHUA U
nenaTh BBIBO/IBI 0
B3aHMMOCBSI3U paboTH]
BCEX YacTeH KIIETKH.
BrisaBasaTs
OTJIMYUTENBHBIE
MPU3HAKU PACTUTEIBLHOM
KJIETKHA

YMmenue paborath ¢
1a00paTOPHBIM
o0opyi0BaHuEM,
YBEIIMYUTESIIBHBIMU
puOOpamu.

Pa3nen 4. Muorooopasue

H pa3BUTHE
pPacTUTEIbLHOIO MUpA
(109)

Cucremartvika pacTeHUI,
eé 3HA4YCHUEC s
OOTaHUKH.

Bonopocnu, Hx

pa3HooOpa3ue 1 3HaYCHUE
B TIPUPO/IC

OO6mass XxapakTepHucTHKa,
CrpoeHue, pa3zMHOKEHHE
BOJIOPOCIIEH.

PaznooOpasue

BOJIOPOCIIEH. Otnensl:
3enéHele, Kpacurie,
bypslie BOJIOPOCIIN,

3HaueHue BOAOPOCIEN B
npupoae. Mcnosb3oBaHue
BOJIOPOCIIEN YETTOBEKOM

N3yunth cTpoeHHE U

pa3MHOMKEHUE
BOJIOPOCIIEH

BI:II[CJ'ISITI) 1 OIIUCBIBATH|
CYILIECTBEHHBIE MTPU3HAKY]
BOJIOPOCIICH.

XapakTepu3oBaTh
TJIaBHBIE YepTHI,
JeKallle B OCHOBE
CHUCTEMATUKH
BOJIOPOCIIEH.
Pacno3znaBath Bo10poCiiH
Ha PUCYH Kax, TepOapHBbIX
Marepuaiax.

CpaBHHMBaTh BOIOPOCIH
c Ha3eMHBIMU
pacTeHUs MM U HaXOIUTh
o0I1Ire NpU3HaKy.

Mukpockon
MHUKpOIIpenapar

U poBoi,

bI.

(oIHOKJIETOYHA s
BOJIOPOCIIb —
XJIaMHUI0MOHA/I

a)




OOBACHATH  TIPOLIECCHI
Pa3MHOKEHHUS y
OJHOKJIETOYHBIX u
MHOTOKJIETOYHBIX
BOJIOPOCJICH.
Hcnonn3oBarh
nH(pOpMaIMOHHBIC
pecypchl JUISt

HOJrOTOBKU COOOIIEHUs
0 3HA4YECHUHU BOJOPOCIEN
B IPUPOJE M IKU3HU
4eJI0BEKa

Otnen MoxoBHIHBIE.
OO01as xapakTepucTHKa U
3HAYCHHE

OO0mas xapakTepuCTHKa,
CrtpoeHue, pa3MHOKECHHE
MXOB. Paznoo0Opasue
MXOB. Otnensr:
IIeueHOYHMKH,

JIncrocreOenbHbIE MXH,
3HaueHue MXOB B
npupoze. Mcnons3oBanueg
MXOB YE€JIOBEKOM

N3yuute cTpoeHue u
Pa3MHOXKEHHUE MXOB

Boigensate u ONuCHIBATH
CYHICCTBCHHBIC ITPU3HAKU]
MXOB.

Pacno3HaBath MXH H3
pUCyHKaX,  repOapHBbIX]
MaTepuaiax.

CpaBHuBarb MXH
BOJIOPOCIISIMH.
OOBSCHATH  TPOIIECCHI

PAa3SMHOXKCHUA Y MXOB.

Hcnonb3oBaTh
nH(pOpMaIMOHHBIE
pecypcbl
ITOJrOTOBKH
COOOIIIEHHS O 3HAUCHHH]
MXOB B TPUPOJC W
JKM3HU YeI0BEKa

TSy

BHCKTpOHHLIC Ta6J'II/II_U:I b4l
IJ1aKkaTbl

[InayHsl. XBOLIH.
[TamopotHuku. Ux obmiasd
XapaKTePUCTHKA

OOmast XapakTepuCTHKa,
Ctpoenue, pa3MHOKEHHE
[AIIOPOTHUKOB.

PaznooGpasue

N3yuuts cTpoeHUE U

Pa3MHOXEHHE TIJIayHOB,)
XBOUIEH, TAIIOPOTHUKOB

BbiiensiTb ¥ ONHUCHIBATH
CYLIECTBEHHbIE PU3HAKY]
MaIIOPOTHUKOB.

DNEKTPOHHBIC TAOIHIIBI M
MaKaThl




MartOpOTHUKOB. 3HadYeHHE

MarnOpOTHUKOB, XBOULIEH,|
IJJAyHOB B MPUPOJIE.
Hcnonp30BaHue HX
YeJIOBEKOM

Pacno3naBarn
MarOPOTHUKH,  XBOIIIH,|
IJIayHbl HAa pPHUCYHKaXx,
repOapHbBIX MaTepHaax.

CpaBHUBaTh
MaroOPOTHUKHU

¢ wmxamu. OOBICHATH
MPOIIECCHI
Pa3MHOKEHHUS y
MaropPOTHUKOB.

Hcmons30BaTh
nH(pOpMaIMOHHBIC
pecypcbl
IMOATOTOBKH
COOOIIECHMS O 3HAUCHHH]
MarOpOTHUKOB,
XBOILEH, IUIAYHOB B
NpUpOJE U KU3HHU
YyeJI0BeKa

JUIS]

Otnen  T'omoceMeHHBIE.
OO0mas xapakTepucThKa u
3HAYECHUE

OOmiasi  XapaKTepUCTHKA

TOJIOCEMEHHBIX.
Paccenenue

rOJIOCEMEHHBIX 1o
ITOBEPXHOCTHU 3emutn,

OO6pazoBanue ceMsiH

N3yunts
XapaKTEPUCTUKY
rOJIOCEMEHHBIX PACTEHU

o011yT0)

BI:II[CJ'ISITI) 1 OIIMChIBATH
CYHICCTBCHHBIC ITPU3HAKY
TOJIOCEMCHHBIX.

Pacno3naBate
TOJIOCEMEHHBIE PACTEHUS]
Ha pUCyHKax, repOapHbIX
MaTepHuanax.
CpaBHuBarh
roJI0CEMEHHBIE
pacTeHus c
narnopoTHukamMu. OO0bs

CHSITh IIPOLIECCHI

Pabora
MaTepuaIoM

repOapHbIM




Pa3MHOXKEHHUS y
TOJIOCEMEHHBIX .

Hcnons3oBaTh

nH(pOPMAaIMOHHbIE
pecypchl IS MOATOTOBKH
COOOIIEHUsT O 3HAYECHUU]

rOJIOCEMEHHBIX B
Ipupoe U KU3HY
YeJI0BEKa
Otnen OObmas xapaktepuctuka M3yuutsb 00111y10 Bbiiensate M onuceiBaTh ODJEKTPOHHBIE TaOIMLBI U
[TokpbITOCEMEHHBIE. CrpoeHue, pa3MHOKEHHE XapaKTEPUCTUKY CYLLECTBEHHbIC IPU3HAKY|  IUIaKaThl
OOw1ast XapakTepUCTUKA U TOKPBITOCEMEHHBIX. HOKPBITOCEMEHHBIX pacT| HOKPBITOCEMEHHBIX.
3HaYEHUE Pa3noobpazue CHUM
HOKPBITOCEMEHHBIX. 3HA Pacnio3naBatb
YeHHe MTOKPBITOCEMEHHBIE
MOKPBITOCEMEHHBIX pacTeHHs: Ha pPHUCYHKax,|
B IIPUPOJE, repOapHbIX MaTepuaax.
Hcnonb3oBanue ux CpaBHHBATh
1CJIOBCKOM. MMOKPBITOCEMEHHBIE
pacTteHus c
rOJIOCEMEHHBIMHU.
Hcnons3oBarts
nH(pOpMaLIOHHbBIE
pecypchl AJis HOATOTOBKY
COOOIllEHUA O 3HAYEHUU]
rOJIOCEMEHHBIX B
IpUpojIe u KHU3HY]
4eJI0BEKa
CewmelicTBa knaccal O6mas xapakrepuctuka. | M3yunts  oburyio Boiaensarts npusHaky| Pabora repOapHbIM  MaTe
JIBy0JIbHBIE CemeiicTBa: XapaKTEPUCTUKY KJjacca J[By10JIbHBIE. pHrasoM
Po3omBeTHbIE, CeMENCTB  KJjlacca
JBy10IBHBIE. Onpenenarb  NpU3HAKY

JEJIEHUS




MOTEIITEKOBEIE,
KpecrouserHsie,
ITacnénosrie,
CIl10KHOLIBETHEIE.

OTINYUTENbHBIE
MIPU3HAKU CEMEHCTB,
3HaueHue B MPUPOJE H
JKM3HHU YEJI0BEKA.

CebCKOXO03SIUCTBEHHBIE
KYJIbTYPBI

KJIaCCOB I[By,Z[OJ'IBHBIC i

OaHOOOIbHBIE Hal
ceMeiicTBa. OnpenensTh
IpeACTaBUTENEH

CEeMEICTB Ha pHUCYHKaX,
repOapHBIX MaTepHuaax,
HaTypaJbHBIX 00BEKTaX.

[IpumenATs  1IpUEMBI
paboThI c
OIIPEIIEIUTEIIEM

pactenuil. [IpuBoaUTH
MIPUMEPBI OXPaHIEMbIX
BU/JIOB.

Hcnonn3oBarh
uH(pOpMaIMOHHBIC
pecypchl i MOATOTOBKH
MPE3ECHTALUU TIPOEKTA O

MIPaKTUYECKOM
MCIIOJIb30BaHUU
pacTeHui CEMENCTBA
JBy1OIBHEIE.
CemelicTBa kiaccal O6mas xapakrepuctuka| M3yunts  oO0miyto Beiaensars npusHaky| Pabora repOapHbIM
OnHO0IBHBIE CemerictBa: JIuneitHble,| XapaKTEPUCTUKY kinacca OQHOONIBHBIE. | MaTepualioM
JlykoBble, 3naku. CEeMEHCTB  Kjacca
OTiununTeIbHBIC O)IHO)IOJ'II)HBIC. OHpG}ICJ’IHTB IMPU3HAKUY]
NpU3HaKd. 3HA4Y€HUE B JeTICHUS
IpHPOJIE, U OKU3HY] KJ1accoB JIByJIOJIbHBIE Y
yeJloBEeKa OJIHOJIOJ'IBHBIC HQ|
cemeiictBa. OrnpenensTy
MpeACTaBUTENEN

CEMEHCTB Ha PHUCYHKaX,
repOapHBIX Marepuasax,
HaTypaJbHBIX 00BEKTAX.




[TpumeHsaTs  IPUEMBI
paboThI c
OIpeIeTUTEIEM

pacrenuii. IIpuBoguth
IPUMEPBI OXPaHAEMbIX
BUJIOB.

Hcnonbs3oBare
UH(POPMALMOHHBIE
pecypcesl A1 MOATOTOBKY|
IOPE3CHTALUU TPOEKTa O

PaKTUYECKOM
UCII0JIb30BAaHUU
pacTeHui CEMENCTBA
OOHOI0JIBHEIE, 0
3HAQYEHUH 3JIaKOB  JIJIs
YKUBBIX OPTAHH3MOB
Ucropuueckoe pazsutue DBomronus KuBoro mupa, U3yunts OCHOBHBI§] Ha3wiBaTh OCHOBHBIE DONeKTpOHHBIE TaOMUIBI U]
pPacTUTENBHOTO mupa| Ucropus pa3BUTHS| HSTambl HBOJIIOLU Y] STaIbI SBOIOIMY| TUIAKaThI
PaznooOpaszue Y| pacTUTEIHLHOTO MHpa| PacTUTEIHLHOTO MUpPA PACTUTENEHOTO MHUPa
MIPOUCXOKIACHUE Beixon pacrenuii  H4
KYJbTYPHBIX PaCTCHUM CyIry.
IIpoucxoxnenue
KYJbTYPHBIX  PacTeHH,

LleHTpBl TPOUCXOXKIEHHUS]
KYJIbTYPHBIX PACTEHUM.

Hapel Hooro n Craporo
Csera

[Hapsr Hosoro un Craporo
Csera. 3Ha4YECHUE
pacTeHUH I YelloBeKa

N3yuuts napst  Hosoro
n  Craporo  Csera,
3HaueHUe pacTeHUU s
YeJI0BEKa

3J'ICKTpOHHBIC TaGJII/ILIBI 44|
IJIaKaThl

O000111eHIE 110  TEME
«MHoroo0pazue u
pa3BUTHE PACTUTEIIBHOIO)

MHUpa»

YmMmenune aBaTh
OnpeAcieHUusT  MOHATHI
TEMBI

O0o0ImMUT,  3HAHUSA)
yMEHHUS, HaBBIKH,
MOJTyYCHHBIC npyl

HU3Y4YCHUHN TEMBI

IIpomexxyTouHoe
TECTUPOBAHUE 10 TEME




Pazpen 5.) Ilpupoanoe coobmectBo,| M3y4duTh moHATHE 0 HasriBath OCHOBHBIE| DJIEKTPOHHBIC TAOIUIBI U]
IIpuponnbie coobmecTs CTpyKkTypa NPHUPOJHOI0| MNPUPOIHOM THUIIBI IIPUPOJHBIX| IUIAKATHI
a(64) coobmiectBa. KpyroBopo1  coobrmiectBe coobmiecTB. OnuCHIBaTH
BEILICCTB u MOTOK BHUJIOBOI COCTaB
[lonsiTue o0 TPUPOTHOM| SHEPTUU. MPUPOTHBIX COOOIIECTB
COOOIIIECTBE —
OHoreoreHo3e o
DKOCHUCTEME
CoBMmecTHas xu3Hy Ctpoenne  npupogHoro| M3yuuts ctpoeHue OnuceIBaTh CcTpoeHHe| DIECKTPOHHBIC TaOIUIBI U]
OpPraHU3MOB B MPUPOJTHOM| COOOIIIECTRA. VYcnoBusy nmpUpPOIHOTO IPUPOTHOTO IUIAKAThI
co00IIIeCTBE oOWTaHWS B TPHUPOJHOM| COOOIIECTBA. Y CIIOBHUS coobmiectBa. HaspiBaTh
coo011eCTBeE. oOuTaHus B yclioBUsL OOWUTaHUs B
MIPUPOTHOM IIPUPOTHOM COOOIIECTBE
Cco00IIeCcTBE

Cwmena npupoansix| [IpuauHel cMmeHbl| M3y4nTh NpUYMHBI Ha3piBaTh npuynHbI DNeKTpOHHBIE TaOIULBI M
coo0mIecTB ¥ €€ MPUYHUHBI[ TPUPOAHBIX COOOMIECTB, CMEHBI  MPHPOJIHBIX CMEHBI MPUPOJHBIX| TUTAKATHI
PasznooOpasue COOOIIIECTB, COOOIIIECTB,
IPUPOJIHBIX COOOIIECTB pa3zHooOpasue pa3zHooOpasue
HPUPOIHBIX HNPUPOAHBIX COOOIIECTB
CO00IIECTB
O06o01eHne )i O06061UTH 3HaHMS, Crpouth BBICKa3bIBaHUS]
CHCTEeMaTH3alus 3HAHUH YMEHUS, HaBBIKH,) B YCTHOM 17
3a Kypc 6 Kiacca MOJIyYeHHbIE npyl NUCbMEHHOW  (hopme,
W3yYeHUH OMOIOTHN BOCIIPOU3BOINTH
UHpOpMALINIO 1o
naMsITH
Hrorosoe O000mHUTE 3HaAHUS | Hrorosoe
TECTHPOBAaHUE TIO KYpPCY| YMEHUS, HaBBIKH,) TECTHPOBaHUE 1o
6uosiorum 6 Kiacca MOJTyYeHHbIE npyj Kypcy Ouosoruu 6

M3y4YeHUN OMOJIOTHH

KJ1acca

«Becennue
JKU3HU

OKcKypeus
SIBJICHUS B
9KOCHUCTEMBD»




TemaTuueckoe INIAHUPOBAaHUE MaTEepHaJia B 7 KJacce

«BHOJIOT'UA . PABHOOBPA3BUE OPI'AHUM3MOB: )KUBOTHBIE»

Yactp 1. O6mme cBeIeHUS 0 MUPE KUBOTHBIX
Yacts 2. CTpoeHue Teia KUBOTHBIX
Yacts 3. [Toanapctso [pocteiimue, nin OAHOKIECTOUYHbBIE
Yacts 4 [ToamapctBo MHOTOKIETOUHBIE
Yacte 5 Tunsl [Inockue uepsu, Kpyrisie uepsu, Konpuarsie yepBu
Yacte 6 Tun Moutmrocku
Yacte 7. Tun Unenucronorue
Yacts 8. Tun XopoBele.

Yacts 9. Pa3BuTHE KUBOTHOTO MUpPA HA 3emiie

OcHoBHBbIE Buabl Ucnonb3oBa Hue
N4 Tema Copnepxanue LeneBasi ycranoBka Kon- | ACATCIBHOCTH o0opyroBanun
n/ ypoxa BO 00y4yaroumuxcs Ha i
n

B 3aHATUUN

4aco | ypoKe/BHEYPOYHOM




Paznen 1. O6mmel 300m0rust — cucrteMa Hayk.| JlaBatb omnpeneneHusy N3yuuth ounosornueckre| IIeKTPOHHbIE
CBe/leHHU s 0 mupel CXoACcTBO U pa3nuune OMOJIOTHYECKUM TEPMUHBI. IIpe3enranus Ta0 UL BI
KMBOTHBIX (1 1) JKUBOTHBIX M  PACTEHMIL| HAyKaM, BBISIBIIAATH IIPOEKTOB O POJIA )KUBOTHBIX B
Pa3nooOpasue u 3HaueHHE MPU3HAKU CXOACTBA M| MPUPOJIE U IKU3HU YEJIOBEK
3oo0s0rus HayKa o| ’KUBOTHBIX paszuuusl pacTeHUl U 3anoaHUTh Ta0NHIly, ONUCATH
JKUBOTHBIX JKUBOTHBIX, OIICHUBATH cpelnbl OOMTaHUS KUBOTHBIX,|
pOJIb  JKUBOTHBIX B MOJITOTOBKA COOOIIEHUS
HKOCUCTEMAX
Paszpnen 2.Ctpoenue Tesal Knerka BrisiButh  €XOACTBO CpaBHUBaTh Ki1eTkd Mukpockon
KMBOTHBIX (2 4) Hayka urojorus,| 4 pasnnune B JKABOTHBIX U PACTCHUM. U pPOBOH,
Crpoenue )KMBOTHOH| CTPOCHUU )KMBOTHOH HaspiBatb KJIETOYHbI MUKPOIIPEIapar bl.
Knerka. Tkanu, oprausl H| xnerku: pa3Mepsl n| 1 PacTHTEIbHOM CTPYKTYPBbI )KUBOTHOM KJIETKH.
CHCTCMbI OpraHoB (opmbl, KJICTOYHbIe| KJICTOK JlemaTth BBIBOJIBI O MPUYMHAX
CTPYKTYpbI, WX pPOJIb B paznuuus u CXO/ICTBA
JKU3HCIACATCILHOCTH JKUBOTHOM W PAaCTUTENBHOW
KIJICTKH. KJIETOK.

CxoactBO W paznuuusy
CTPOEHUSA JKUBOTHON U

pacTUTEIBHON KJIETOK.
Tkanu:  snUTENUANbHbBIE,
COCTMHUTEIIbHBIE,
MBIIIIEYHbIE, HEPBHBIE, HX
XapakTepHbIE  TPHU3HAKH,
Oprasbl u CUCTEMB]]
OpraHOB,0COOEHHOCTH

CTpoeHUsT U  (YHKUUH,
Turbr CUMMETPUH]
JKUBOTHOTO, HUX CBS3b (

00pa3oM KU3HH.

YcraHaBiIMBaTh B3aUMOCBS3b
CTPOEHUS )KUBOTHOM KIIETKU C
TUIIOM  NHUTaHUS  YMEHHue
pabotathb C J1a0OpPaTOPHBIM
00opy10BaHuEM,
YBEIMYUTEIbHBIMU
npubopamu. HazpiBaTh THIIBI
TKaHeu KABOTHBIX.
VYcTaHaBiuBaTh B3aMMOCBA3b
CTpOEHUS TKaHEed ¢ ux
GYHKIUSAMU.

XapakTepu3oBaTh OpraHbl U
CUCTEMBI OPIaHOB KUBOTHBIX.

IIpuBoauTh IIPUMEDBI
B3aUMOCBSI3U CUCTEM OPI'aHOB
B oOpraHusMme. BpIcKka3bIBaTh

MPCAITOJIOKCHU S O




MOCNEACTBUSIX ~ HapyLICHUSs]
B3aUMOCBSI3M  OpPraHoB W
CUCTEM OpraHoB TSl
OpraHusma. OrnuceIBaTh
B3aMMOCBSA3b O00pasza KU3HY]
JKHUBOTHOTI'O n THUIIA

CUMMCTPHH TCJIA.

Paznen
[pocreiimme (2 4)

Tun CapxonoBbie
JKT'YTUKOHOCIIBI.

3.0loauapcTBo

U

Cpena obOuTanwusi, BHEIIIHEE
ctpoeaue. CrpoeHue WU
KHU3HEICATSIILHOCTh
CapKOJOBBIX Ha MPUMEPE
amMEOBI-TTPOTES.

Pa3nooOpasue
CapKOJOBBIX. Cpena
oOuTaHMs, CTpOCHUE W

MEepEIBIKEHNE HA IPUMEDPE]
OBIJIEHBI 3€JIEHOM,
XapakTtep IWTaHUA, €ro
3aBUCUMOCTh OT YCIIOBUU
Cpelibl. [prxanue,
BBIJICJICHHE y
pasmHoxkenne. CodeTaHue)
MPU3HAKOB KUBOTHOTO W]

pacTCeHuA y OBIJICHBI
3€JIEHON. Paznoobpasue)
KTYTHUKOHOCIICB

Hate  oOmryto
XapaKTePUCTHK

y IIpocreimmm,

Ha npuMepe
Tumna

CapkonoBsie u
JKrytukonocupl. Ha
npuMepe  3BIJICHBI
3€JICHOM  I0Ka3aTh
B3aUMOCBSI3b
CTpOCHUS

U XapakTepa MUTaHHs
oT YCIIOBHH
OKPYXaIOIIEH Cpedbl.

BrIsBAATE XapaKTCPHBIC

NpU3HAKU  TOJIApCTBa
[Ipocreiimue, AN
OpxnerouHsle, TUTA
CapkooBbIe u
KT'YTUKOHOCIIBI.
Pacno3znaBath
peJICTaBUTENeH KJlacca
CapkooBbI€ Ha
MUKpOTIpenaparax,

pHUCYHKaXx, pororpadusx.
YcranaBanBaTh B3aMOCBSI3b

CTPOCHHUS u byHKIMI
OopraHm3Ma Ha  TpHUMEpe
aMEOBI-IIPOTeS.
O060CHOBBIBATH POJIH
MPOCTEUIINX B 9KOCHCTEMaX
Ymenue paboTaTh v
1a00paTOPHBIM
000pyI0BaHUEM,
YBEJINYUTEITbHBIMU
npudopamu. OOGOCHOBBIBATH
BBIBOJ O

MIPOMEKYTOYHOM TIOJIOKCHHH
3BIJIEHBI 3€JIEHOM.

Mukpockon
udpoBoH,
MHUKpOIpernapar
(ameba)

bl




[IpuBoauTh JOKa3aTEIbCTBA
OoJiee CIOXKHON OpraHU3aluU
KOJIOHUAJIbHBIX bopm
KTy TUKOBBIX.
PackpsiBath poib
KTYTUKOHOCIICB B
DKOCUCTEMAX
Tun Nudyzopun,| Cpena oburanus, crpoeHne| Y CTaHOBUTh BoisaBasath xapakTepHblel MUKpOCKOI
3HaveHHE MPOCTEHIINX U TEpPeABWKEHUE  Ha| XapaKTepHbIE npu3Haky Tina Uadyszopun. | mudposoii,
npuMepe  UHQY30pHH  -| IIPU3HAKH Tl [IpuBoguTes  TpUMEpBl W] MUKpOIpenapar
Ty(enbKH. Cesi3p| Nudy3opuu H XapakTepHu30BaATh 4ePTH g1, (MHpY30pHS)
YCIIOXKHCHUA CTPOCHHUA | IIOKA3aTh YCPThI YCIIO)KHEHUS Opra’usaiuu
I/IH(1)y30pI/Iﬁ C ImpouecCaMu | yCIOKHCHUA B HH(bY?’OpI/Iﬁ 10 CPABHEHUI)
HUX JKXHU3HC JACATCIbHOCTH.| KIICTOUHOM CTPOCHHU. CapPKOKI'yTUKOHOCLIAMH.
Paznoobpasue uady3opwuii.| U3yants MeCTO| Ha6moaTh IpOCTEHIINX 1O/
Mecto mpocTedmMx — B| OIPOCTEMIIMX B KUBOMU MHUKPOCKOIIOM.
KHBOM. TIpUPOAE. [ TPUPOAE DUKCUPOBATh  PE3YJILTATH]
IIpocrelime-napa3uTsl. HAGITIONCHHIL.
Jlabopamopnas paboma N9 O6GobmaTh HX, JenaTh
1 BBIBOJIBL. CoOuronaTh
«Ctpoenue u IpaBWIa TOBEICHUS B
NEPEABIKCHUE kabunere, oOpareHus ¢
HH]Y30pHH-TY PEIBKI 1a00paTOPHBIM
000pyTI0BaHHEM
Pasznen 4.Tun| OOume ueptbl crpoenus. | U3yuuts crpoenue u OnuceiBaTb  OCHOBHBIE Mukpockon
KuimeynonoJsiocTabie I'mppa —  OAMHOYHBIN | )KU3HEAECATEIBHOCTD MpU3HAKU  [OJLApPCTBA 1 pOBOH,
(14) noymn. Cpena oOuTaHUs, | KHIIEYHOTIOJIOCTHBIX MHOTrOKJIETOYHBIE. MHKpOTIpenapar
BHEIIIHEE M BHYTPEHHEE | HA TpPUMEpEe THUAPBHI, HaseiBathb BL. (BHYTpeHHE]
CTpOCHI/Ie H| CTPOCHHUC. OcobeHHOCTH BBIICIINTE OCHOBHBIC Hpe}ICTaBI/ITeHeﬁ THUIIA CTpOEHHE FI/IZ[pBI).
KUZHEJEATECIIbHOCTh JKU3HEIEATENBHOCTH, YEPThl  YCIOKHEHUS KUIIEYHOTIOJIOCTHBIX. DIEeKTPOHHBIE
KHUIIIEUHOTIOJIOCTHBIX YPOBEHb OpPraHU3alMi B | OpraHU3alu no BhIenaTh OOIIHE YepThHI TaBIHIIBI
CpaBHCHUHU C [ CpaBHCHHUIO ¢ ctpoeHusi. OOBSICHIATH Ha
npocrermumu.  Kmaccel | mpoctedmmMmu. IpUMepe HaTHYHe TydeBoi
I'mppounnnsle, Xapakrepus3oBaTh

OTJIIMYUTCIIBHBIC




KopasioBeie ITOJIHUIIBI,
Cuudouabie MeTy3b

IMIPpHU3HAKH KJIaCCOB
KHUIICYHOIIOJIOCTHBIX

CUMMETpUHU y
KHUIIIEYHOTIOJIOCTHBIX.

XapakTepu3oBaTh IMPU3HAKU

OoJiee CII0KHOM OpraHU3aIiH
B CPABHEHUH C POCTCHIIUMU

Pazgen 5. Tunbl Ilinocknel Mecra oburanusi, crpoenue| M3yuynts ocoOeHHOCTH] Ha3ssiBaTth ONEKTPOHHBIE
yepBH, Kpyribie 4epBu,| 1 KU3HEACATEIbHOCTD CTPOECHUS IUIOCKHX] YEepTHI OpraHu3aluu TaOJIULIbI
Koabuartbie yepBu (34.) | cucTeM  BHYTPEHHUX 4yepBei u ux| IIJIOCKUX YEPBE.
OpraHoB IJIOCKHUX pasHooOpasue PacnioznaBath
Tun ITnockue yepsu. yepBeil. XapakTepHbIE MpEACTaBUTEIEH  TUMNA  HA
IIPU3HAKU KJIACCOB PHUCYHKaX, ¢dororpadusx
IIJIOCKUX yepBeil. OnwuceiBath OCHOBHBI¢
[{ukJel pa3BUTHUSA IIPU3HAKN KJIACCOB IIJIOCKHX]
[IEYEHOYHOT' O 4yepBei. Ha3piBaTh
cocajbllliKa, CBHUHOTO IIpeJICTaBUTENEH KJIaCCOB
HEITHS IJIOCKUX 4YepBel. BpiaensaTy
o0111e 4epThl CTPOEHHUS.
Tun Kpyrisie uepsu Mecra oburtanus, crpoenue| M3yuntb oco6eHHOCTH] HazbiBaTh ONEKTPOHHBIE
U KU3HEJIEATEIIbHOCTh CTPOEHHUS KpYTJIBIX YepThI OpraHu3anuu TaOJIULBI
CHUCTEM  BHYTPEHHUX 4yepBei KpYTJIBIX YepBEH.
OpraHoB KpYIJIBIX Pacno3naBats
4yepBei [IpPEACTaBUTENEH  TUIA  HA
pHUCYHKaXx, poTorpadpusx
Tun Konpuarsie yepBu. Mecta oOurtanus, crpoenue| 3yuursb MeCTa) Ha3ssiBaTh YepThI DIIEKTPOHHBIE
U KU3HEJEATEIbHOCTD o0uTaHUs, CTPOCHUE Y OopraHu3anuu tabmuubsl [{udpposoi
CUCTEM BHYTPEHHUX| KU3HENEITEIBHOCTh MHOT'OIIIETUHKOBBIX MHUKPOCKOIT,
OpraHoB CUCTEM  BHYTPEHHHX KOJIbYaTBIX YEPBEU. n1abopaTtopHoe
MHOTOLIETUHKOBBIX OpraHoB Pacno3naBate o0opyoBaHue
yepBeil. MecTa 0OHMTaHUS,| MHOTOIIETHUHKOBBIX IIPEACTABUTENEH KJlacca Ha
CTPOEHHE U 1 .MaJOUIETUHKOBBIX pHUCYHKaXx, poTorpadusx.
JKU3HENAEATEIBHOCTD yepBeu
CUCTEM  BHYTPEHHHX
OpraHoB. YpoBHU




OpraHM3alUi OpPraHOB
4yBCTB
CBOOOTHOKHUBYIITHX
KONBYATBIX ~ YepBeH W
napasuTUYEeCKUX KPYTIIBbIX
yepBeu

Jlabopamopnas paboma N9
2
«Bneuninee CTpOCHHE
JOKJIEBOTO YEpBsl, €ro
nepeIBIKEHHE,
pa3apaKuMoCThby.
9 Paznen 6.Tun| Cpena oOuranus, BHemHee| M3yunTh 0COOCHHOCTH Paznmuuare u  ompenensaty DNeKTpPOHHbIE
MoJumiocku (3 1) CTpOCHHE OpIOXOHOTHX| CTPOCHUS KJ1acca OpIOXOHOTHX MOJUTFOCKOB Ha| TaOIUIIBI
MosuttockoB. Ctpoenue u| bproxonorue pPUCYHKaX, ¢dororpadusix,
Knacc bproxonorue| GpyHKIMH CHCTEM| MOJUTIOCKH HATYpaJbHBIX 00BEKTaX.
MOJUTIOCKH BHYTPEHHUX OpTaHOB. OOBSICHSITH B3aHMOCBS3b
OcobenHoctH obpaza SKU3HH "
Pa3sMHOKCHHA H PasBUTHA, 0COOEHHOCTEH  CTpOeHUs
Pome B mpum pome ¥ OpIOXOHOTMX MOJIITIOCKOB.
3HaYeHHE JJIS YeJIOBeKa. XapakTepu30BaTh YepThl
MPUCTIOCOOTIEHHOCTH
MOJUIIOCKOB K cpene
obuTaHwms.
10 | Knace JBycTBOopuateie] Cpena ooutanusi, BHemHee| MI3yuyuTs 0COOEHHOCTH| Pazmuuate w  onpenensrts| Hudposoit
MOJUTIOCKH CTpOCHHE Ha TMpHUME pe| CTpOeHHUs KJ1acca) JIByCTBOPYATBIX  MOJUTIOCKOB| MHKPOCKOII,
0e33yOoku. Crpoenue u| J[BycTBOpUarbie Ha pucyHKax, (ortorpadusx, saboparopHoe
byHKINH CHCTEM| MOJUTFOCKH HATypaJbHBIX O0BEKTAX. o0opy10BaHUeE.
BHYTPEHHUX OpraHoB. OOBICHATH B3aUMOCBS3b Brasxusie
OcobenHoctu o6paza SKU3HHU " npenaparsl,
Pa3MHOXKCHHA U PasBUTHAL. ocobeHHocCTel CTpOECHUSA KOJUICKOHUHU paKOBHUH
Pome B mpu poxe u JIBYCTBOPYATHIX

3HAYCHHUEC JIs1 YCJIOBCKA.

MOJIJIFOCKOB.




XapakTepus3oBaTh 4YepPThHI

IIPUCIIOCOOIEHHOCTH
MOJUIIOCKOB K  cpeJie
oOuTaHMUS.
11 | Knace I'onoBonoruel Cpena obutanus, BHemHee| M3ydyuTh 0COOCHHOCTH Paznuuats 1| DNEKTPOHHBIC
MOJUTIOCKH CTpOEHUE TOJIOBOHOTUX| CTpoeHus KJ1accal OIpeNeNsTh rOJIOBOHOTUX| TaOJIUILIBI
MoJuttockoB.  Ctpoenue u| ['onoBoHorne MOJUIIOCKOB HAa  pHUCYHKax,
byHKUIIH CHCTEM| MOJUTIOCKH dororpadusax, HaTypaJbHbIX
BHYTPEHHUX OpI'aHOB. 00BeKTax.
Ocobennoctn OOBACHATL B3aMMOCBA3b
Pa3MHOXKEHUSI U Pa3BUTHUSL. obpaza SKU3HU "
Poms B mpum poxe u 0coOeHHOCTEHN
3HauUEHUE JIJIS YEJIOBEKa. CTPOGHHS ~ TOJOBOHOTHX
MOJUTIOCKOB.
XapakTepru3oBaTh YEPThI
PUCIIOCOOTIEHHOCTH
rOJIOBOHOTUX MOJUTIOCKOB
K cpejie OOUTaHMsL.
12 | Pa3pen 7.Tunf OOuias XxapakTepucTuka, | BoliBUTH  OCHOBHBIE BoIABIATH XapakTepHble | DIEKTPOHHBIE
Yuenucronorue (4 1) 0COOEHHOCTH BHEII- HEro | XapakTepHbIe NPU3HAKU  PaKoOOpasHBIX. | TaOmMIIkI
CTpPOEHHUSI pPaKooOpa3HbIX. | MPU3HAKU VYcranaBnuBaTh B3aUMOCBSI3b
Knacc PakooOpa3zHsie. Crpoenne u (QyHKIMM | pakooOpa3HbIX BHYTPEHHEIO CTPOCHMSI U
CUCTEM BHYTPEHHUX MIPOLIECCOB
oprasoB. PazMHOXeHHE. JKU3ZHEJEATEIIBHOCTH
PaKooOpa3HBIX. Henats
BBIBO/IbI.
13 | Knacc [TaykooGpasHbie OOmast xapakTepucTHka, | BoIIBUTH  OCHOBHBIE BoIsaBIsATH XapakTepHbIe | DIEKTPOHHBIE
OCOOEHHOCTH BHEILI- HETO | XapaKTepHbIe MpHU3HAKW TayKOOOpa3HbIX. | TaOIUIIbI
CTpOECHUS IIPU3HAKU VYcTaHaBIMBaTh B3aUMOCBSI3b
ayKooOpa3HbIX. ayKooOpa3HbIX BHYTPEHHEIO CTPOCHHUSA M
CtpoeHne u  QyHKIHH MIPOLIECCOB
cucTeM BHYTPEHHUX KHU3HEIEATEIbHOCTH
opraHoB. Pa3smMHOxeHHE ayKooOpa3HbIX. [enars
ayKooOpa3HbIX. BBIBO/IbI.




14 | Kmacc Hacexombie. Tunel] O0mas xapakTepucTuka, | BEIIBUTH  OCHOBHBIE BrisaBasath xapakTepHble| ['epbapHbIit
Pa3BUTHSL HACEKOMBIX OCOOCHHOCTH BHEII HEro | XapakTepHbIE MIPU3HAKU HACEKOMBIX,| MaTepHal
ctpoeHus. Pa3zHooOpasue | mpu3HaKu ONMKCHIBAaTh HMX TMPU  BbI{ CTPOCHUE
POTOBBIX opraHoB. | HacekombIx. M3yuuTh IIOJIHEHUU nabopaTopHOI| HACEKOMOTO
Ctpoenue U  (YHKIHMH | THUIIBI pa3BUTHUS paboThL. YcTaHaBIMBAaTH
CUCTEM BHYTPEHHUX | HACEKOMBIX B3aUMOCBSI3b  BHYTPEHHETO
opranoB. Pa3mHOXeHHe. CTPOEHHSI U TPOIIECCOB]
Pa3zBute ¢ HEMoJHBIM JKU3HEACSITEIIBHOCTH
npeBpaiieHueM. [ pymnisl HACEKOMBIX.
HaceKoMbIX. PasButme c XapakTepus3oBaTh TUIIBI
MOJIHBIM MPEBPALICHUEM. pa3BUTHUA HACEKOMBIX.
['pynmel HacekoMbix. Posb OOBICHATD TIPUHITUIIBI
KOKIOU CTaJuu Pa3BUTHS KJ1acCU(UKALUN HACEKOMBIX.
HACEKOMBIX
Jlabopamopnas paboma N9 YcTaHaBIuBaTh
3 CHUCTEMAaTUYECKYIO
«Brernee CTPOEHHE TpUHAIIIC)KHOCTE
HACEKOMOLO» HaCEKOMBIX. BrisBnsaTh
paziauuus B pPa3BUTHHI
HAaCEKOMBIX C TIOJHBIM H
HETIOJIHBIM ~ TIPEBpAIllEHUEM
HaGnronate,  ¢ukcupoBath
pe3yibTaThl  HAOIIOJCHUH,
nenath BbIBOMBI. CoOmronath
npaBuiia paboThl B KaOMHETe,
oOparteHus ¢ 1a60paTopHBIM
000pyTI0BaHHEM
15 | ObumecTBeHHbBIE 3HaueHre Hacekombix Bl ONUCHIBaTh
HAaCeKOMbIE - TUENBI W IPHUPOIE " KU3HH| 3HAYEHNE HACEKOMBIX|
MYypaBbHU. 3Hauenue| yenoBeka. OJOMallIHEHHbIE B TIPUPOAEC U KU3ZHU
HACEKOMBIX. OxpaHal HaceKOMBbIE: nyenal yenoBeka. [IpuBoauTH
HACEKOMBIX MEJIOHOCHA, TYTOBBIM| TPUMEPHI  MPOTYKTOB

ISJTKOTIPSIT

n4eI0BOACTBA




16 | Pasgen 8. Tun| [Ipuznaku XOp10BbIX.| M3yunTh obmue XapakTepru3oBaTh DIJIEKTPOHHBIE
Xopaosbie: (16 1) BHemHee W BHYTpPEHHEE| IPU3HAKUA XOPIOBBIX OCOOCHHOCTH BHEIIHETO U | TaOJIMIIBI
CTpOCHHE JIAaHI[ETHUKA BHYTPEHHETO CTPOCHHUS
becuepenusbie JAHIIETHUKA
17 | Buemnee u BHyTpeHHee| OcobeHHOocTH BHemHero | M3yuuth XapakTepus3oBaTh Bunaxxuslie
CTpOCHHE pBIO| cTpoeHuUsl, CBsA3aHHBIE C | OCOOEHHOCTH OCOOCHHOCTH  BHEIIHEro | mpenapartbl
Pasmuoxenue oOuranuem B BOAC. | BHCHIHCTO CTPOCHMA, CTPOCHUA pI)I6 B CBA3U CO «PBIOBI MOHQHB ]
Crpoenue u (yHKUUHU | CBSI3aHHBIC C cpenoit oouTaHus. CKEJIeT PBIObI
KOHEYHOCTEMU. OpFaHBI oOuTaHuem B BOJC. OcBauBaTh HpI/IéMBI pa60TLI C]
OOKOBOH JIMHHMH, OpPTaHbl OTIpeIeNTuTeNeM KUBOTHBIX.
cayxa, PaBHOBCCHA. BbIABIIATE 4epThl
OnopHo-aBuraresbHas IPHCIIOCOOIEHHOCTH
cucrema. Crener BHYTPEHHETO CTPOEHHMS PHIO K
HEMapHbIX W  MapHBIX P —. B BOJIC
TTABHAKOB. Cxener VCTaHaBIMBATL B3aUMOCBSA3b
TOJIOBBI, ~ CKeseT  Kalp. CTPOEHUsI OTAEIbHBIX YacTel]
OCO6GHIEOCTH CTPOCHHA 1 cKeJleTa phI0 M MX (PyHKIIUIA.
byHKUINH CUCTEM
BHYTPEHHHX OpratoB. BhIABIATH XapaKTEPHbIE
UYepTtsl Oonee BBICOKOTO YepTHl  CTPOGHMS  CHCTEM
YpOBHSI OpraHU3aluu pbiO BHYTPeHHHX OpraHoB.
o CPaBHEHUIO c
CpaBHHBaTh 0COOEHHOCTH
JIAHIIETHUKOM. Opransbt N
CTPOEHHUS u byHKIHH
Pa3MHOKEHUS.

Pa3smHOXeHHe U pa3BuTHE
pel6. Mecra Haryna u
HEpecTa MPOXOJHBIX PHIO.
OCOOeHHOCTH TOBEIEHUS:
Murpanuu, 3abora o
noroMmctBe Jlabopamopn
as paboma Ne 4

«BHeniHee
0COOEHHOCTH

CTpOCHHE U]

HEePEABIKEHHSI PHIOBI)

BHYTPEHHUX OPTaHOB PHIO U]
TaHIIETHHUKA.
XapakTepu3oBarth YepTHI
VCIIO)KHCHHSI ~ OpTaHHW3aI[uu
pei0. [IpuBOAMTH TPUMEPHI
MIPOXOAHBIX pbIO.
OOBSICHUTD 3HAUYEHUE
MUTpAIUi B )KU3HU PHIO




HaOmromate ¥ ONHMCHIBATH

BHEUIHEE  CTPOEHHE U
0COOEHHOCTH
NEPeABIKEHHST PHIO B XO7e
BBITIOJTHEHUS na-
OoparopHoOi paboTHL.
Cobmonath IpaBuIIa
[OBeJEHUsI B  KaOWHETE,
oOpareHus C
1a00pPaTOPHBIM
000pyI0BaHHEM
18 | OcHoBHBbIE XpsieBble pBIObL| BeIsIBUTE  IpU3HAKY] Pacno3naBats
cucTemMatuuyeckue rpynnbl| MHoOrooOpa3ue KOCTHCTBHIX| OpraHu3aluu MpeJICTaBUTENed KJIacCOB Ha
pHIO. [IpombiciioBbie] pbi0. JIBOsIKOABILIAIIME M| XPAIEBBIX U KOCTHBIX] pucyHKax, ¢ororpadusx u
pbIObl. X parnmoHanbHOE| KUCTETephle pBIOBL| pPBIO, 000CHOBATH cpenu HATYpaJIbHBIX
UCIIOJIb30BaHuE U oxpaHa. | [Ipaktuyeckoe  3HauY€HHE MECTO KHCTEIEepPbIX 00BEKTOB. HazbiBaTh
pBIO. PribonoBcTBOf ppIO B 3BOMIOLINY] IpeJCcTaBUTENeN MPOMBICIIOB
OcHoBHbIE IPYIIb] MO3BOHOYHBIX BIX pBIO, pa3BOJUMBIX B
MPOMBICJIOBBIX PBIO XapakTepHu30BaTh npyaax. OO00CHOBBIBATH
pOJIb  MPOMBICIIOBBIX IIPUEMBI paIoHaIbHOTO
PBIO B )KU3HU YEJIOBEKA BE/ICHUS PbIOOJIOBCTBA
19 | Pazgen 9. Knacd| [Tpusnaku kmacca. Mecta| U3yunts YepThl VYcTaHaBIMBaTh B3aUMOCBSA3B DJIEKTPOHHBIE
3eMHOBO/IHBIE, wid| oOutanuss U o0pa3 >KU3HU.| BHEIIHETO 151 CTPOCHHSI OPraHOB M CHUCTEM| TaOJIMIIBI.
AMpuonn (44) Bremnee CTpOEHUE| BHYTPEHHETO opraHoB ¢ ux ¢QyHKuMsIMH u| Braxusle mnpenapai
JSATYIIKH. Ckener 1| CTpOEHUs cpenoit oOuTtaHus| bl «3eMHOBOJI HbBIE)
Cpena oOutanus. Baemn| MyckyaTypa 36MHOBOJIHBIX CpaBHUBaTH, 000011aThH
ee u BHyTpeHHee| XapaKTepHbIE YEepTH] MH(pOPMALIMI0O O  BHEIIHEM|
CTpPOEHHE 3EMHOBOJHBIX | CTPOEHUS CUCTEM CTPOEHUH 3€MHOBOHBIX
BHYTPEHHUX OpraHoB
36MHOBOJHBIX 1o

CPaBHEHHIO C KOCTHBIMH
peida  MH. CxoncTBO
CTPOCHHS BHYTPEHHHX
OpraHoB 3C€MHOBOJHLIX U

pBIO




20 | Tomosoit mwmkin ku3HHW| PazHooOpasue N3yunth Paznuuate uw  ompenensTh
3€MHOBO/IHBIX. 3€MHOBO/IHBIX. OTtpsiabll MHOTOOOpa3ue 36MHOBOJIHBIX, Ha PUCYHKaX,
PaznooOpa3ue u 3HaueHuel XBoctaThle U becxBocThie.| 3eMHOBOIHBIX, dororpadusax, HaTypaJbHBIX]
3€MHOBOJIHBIX 3HaueHHEe 3E€MHOBOAHBIX Bl OOBSCHATH 00BeKTax.

pupoje u KHU3HH| IPUCTIOCOOTICHUS OOBICHSITD B3aUMOCBS3H

YEJI0BEKA. Oxpana| 3eMHOBOJIHBIX K obpa3a SKU3HU u

36MHOBO/IHBIX. pPa3IMYHBIM YCJIOBUSM ocobeHHOCTeiH CTpOoeHUS]
KA3HU 3eMHOBOIHEBIX.

21 | Bueunee, BHyTpeHHee| [Ipu3nakn kmacca. Mecra M3yunts YepThl VYcranaBnuBaTh B3aUMOCBSI3b DJIEKTPOHHbBIE
CTpPOEHHUE ¥ obutanus U 00pa3 JKU3HU. BHEUIHETO  CTPOCHUS] CTpPOEHHUSI OpPTaHOB M cucTeM| Tabnuiibl. BiaxxHeie
JKU3HEICSITEIIbHOCTh BuemHee u BHYTpeHHEE| PECMBIKAIOIIUXCS OpraHoB ¢ uX (QYHKIHMSIMH W Ipenaparthbl
MIPECMBIKAOILIUXCS. CTpPOEHHUE MPBITKOU cpenoi obuTaHus| «[IpecMBIKAIOIL

SIIEPHULIBL. Ckener y CpaBHUBAT®, 00001AaTH 100as
MyCKyJIaTypa. UYeprtsl nH(OPMALIMI0O O BHEIIHEM U]
PUCTIOCOOJIEHHOCTH BHYTpPEHHEM CTPOCHHH
MPECMBIKAIOLIUXCS K MPECMBIKAIOIIUXCS. BBIABIATH
JKU3HH Ha CYIIIE. YepThl Oozee BBICOKOH]
OpraHu3alu
MPECMBIKAIOIIIUXCS o)
CPaBHEHHUIO C 3eMHOBOJHBIMH.

22 | PaamMHOXeHUE y| PazmHOxeHue u paszputue.| M3yuuts Paznuuate u  onpeaenats DIEKTPOHHBIE
pazHooOpasue 3aBUCHUMOCTH roJIOBOTO| MHOTOOOpa3ue MIPECMBIKAOIIIUXCS Ha| TaOIUIIBI
MPECMBIKAIOLIUXCS JKU3HEHHOTO  IIMKJA  OT| IPECMBIKAIOLIUXCS, PUCYHKaX, dororpadusx,

TEMITIEPATyPHBIX  yCIIOBUM| OOBSCHATH HaTypaJbHBIX O0BEKTAX.
OTtpsiabl KJ1acca| mpUCIocoOIeHHS OOBICHITD B3aMMOCBS3H
[TpecmbIkaromuecs: MIPECMBIKAIOIMNXCSA K obpaza SKU3HHI u
Yemyituatsie, Kpokoausbl,| pa3audHbIM yCIOBUSIM| 0cobeHHOCTei CTpOCHHS]
Uepenaxu Posp| xu3HM TIPECMBIKAFOIIHXCS
MPECMBIKAOLIUXCS B

pupoIe " KU3HU

YeJI0BEKa. Oxpana

IIPECMBIKAOIIAXCSI.

Paznoobpazue JPEBHUX

IMPECMBIKAIOIINUXCA




23 | Kiacc IItunbt B3aumocBa3p  BHemHero| M3yunts XapakTepru3oBaTh Uyueno [Ituipi,
CTpOECHUS 1| B3aMOCBSI3b 0COOEHHOCTH BHeutHero | [lepps HTHULBL,
Buemmnee crpoeHume Wl NPUCIOCOOJECHHOCTH ITHUL| BHEIIHEIO CTPOCHMS CTpOEHUS NTHI B CBsI3U ¢ uX | «Ckener roiayos»
CKeJIeT NTHULL K nonéry. Tumsl nepseB ul u IIPUCIIOCOOJIEHHOCTBIO K
ux  (ynkuuu.  YepThl| IpUCIIOCOOIEHHOCTH non€ty. OOBICHATH CTPOCHHE
CXOACTBA W  pa3iuyus OTUL K  IOJETY. u  (QyHKIMM  TIEPHEBOTO
ITOKPOBOB IITULL y| U3yunts IIOKpOBa Tena NTHULL.
penTUIn. W3menenus| ocobeHHOCTH YcranaBiuBaTh YEepThI
CTPOEHHMsI CKeJeTa NTHL] B| CKeleTa NTULIBI, CXOJICTBA u paznuuus
CBSI3U c| CBA3aHHbIE c IIOKPOBOB IITUI] U PEIITU JIH.
MPUCIIOCOOTEHHOCTBIO K| TIOJIETOM. YcraHaBnuMBaTh B3aUMOCBSI3b
HOJIETY. OcoOeHnHocTH| BHEUIHETO  CTPOCHUS U
CTPOEHUSI MYCKYJaTyphl U CTPOEHHUSI CKEJIeTa B CBSI3U C
e€¢ ¢ynkuuu. [lpuumHbl MIPUCTIOCOOICHHOCTHIO K
cpacTaHus OT/IEJIbHBIX] nonéry.  XapakTepus3oBaTh
KOCTEH CKeJleTa NTHUIL CTPOCHHE u byHKIIUN
MBIIIEYHON CHUCTEMBI TITHIL
Jlabopamopnas paboma N9 W3ywatb u  ONHUCHIBAaThH
5 0COOEHHOCTH BHEIIHETO
«BHemHee cTpoeHue CTpOCHHMA NTHIl B XOAC
nruisr. CTPOEHHE TEphen» BBINOJIHEHUS  JTAOOPAaTOPHOM
paboTtsl. CoOmnroaars npaBuia
paboTsI B KaOuHeTe,
oOpaitieHus ¢ 1a00paTOPHBIM
000pyaOBaHNEM
24 | BuytpeHHee ctpoennel CtpoeHue cucreM| U3yunts YEepThI VYcraHaBnuBaTh B3aWMOCBSI3b| BraxkHble
NITHUL] BHYTPEHHUX OPraHOB ITHULL| CTPOEHUs CUCTEM CTpOEHUS BHYTPEHHUX| NpenapaTsl
[TpucnocoOnenus K| BHyTPEHHUX OpraHOB OpPraHOB M CHCTEM OPTaHOB| «[IpecMBIKAIOIL
HOJIETY. VHTEeHCUBHBIN| TTHLIL. OTAL, UX QYHKUAA U CPenbll ya.aw

00OMEH BEIIECTB

oOuTaHus.

BeisiBisite  WepThl  Oosee
BBICOKOW OpraHM3aIliy TITHUI]
o CpaBHEHUIO C

MPECMBbIKAOIIUMUCH.




25 | PasmMHOXeHue u pazButue| Opranbl pasMHokeHus1.| M3yuuTh 0coOEHHOCTH] XapakTepru3oBaTh MPOIIECCHI
IITHLI. I'onoBoil| PasmHOKEHME M pa3BUTHE Pa3MHOKEHUS y pPasMHOXEHHUSI U pa3BUTHUS
KHU3HEHHbIM  1mki | pei6. IloBenenue nTuil Hal pa3sBUTHS B CBS3U ¢ ITULL.

CE30HHBIE  SIBIEHUS  B| pa3IU4HbIX JTanax| MmoJIeToOM. WCrionb30BaTh
JKU3HU ITHLI. rOJI0BOTO nuKia{ XapakTepu3oBarhb HHGPOPMALIHOHHBIE  PECYPCHI
pUTyaJdbHOE  IOBEICHME, IIOBEJACHUE NTHUIl Ha JUISL TIOJIFOTOBKH TIPE3eHTAINH
THE3JJ0CTPOCHUE, pa3IMYHBIX JTanax IPOEKTA O PA3MHOKCHHH IITHI]
HaCH>KMBaHUE, rOJI0BOI0 IIUKJIA Hab1r01aTh 33 JKU3HBIO IITHIL B
TIOCJICTHE3/I0BOH  IIEPUO]I, pa3JMYHbIE CE30HBI, BECTH|
CC30HHBIC MUTPALIUU JTHEBHUKH HAOJIOICHUT
26 | PaznooOpasue nrur Okonoruyeckue  rpymns]| M3yuurtsb Paznuuate wu  omnpenenars
OTHILL IO MECTaM OOUTaHus | MHOrooOpasue MTHIL IITUL] Ha PHUCYHKaX,
3HaTh OCHOBHBI] ¢dororpadusax, HaTypaJbHBIX]
YepTHI 00BEKTaX.
IPUCTIOCOOTIEHHOCTH
IITUL] K MecCTaM
oOuTaHus
27 | 3Hauenue u oxpaHa nrui| OxpaHa u TpuUBJIEYEHUE XapaKTEPU30BATh Pabora c pa3IMYHBIMU
[TpoucxoxaeHne nTuiy ntull. Poss ntun B npupoje| poib ITHUI] B UCTOYHUKAMU HH(OpMaINN,
u KU3HU 4eJI0BEKa.| IPUPOAHBIX COCTaBJICHUE I1aHY
[TpoMbIciiOBBIE NTHUIBI, UX| COOOIIECTBAX, naparpada, HCII0JIb30BATH
paloHaIbHOE Ha3bIBaTb ~ OCHOBHBIE pa3InyYHbIC
UCIIOJIb30BaHUE MOpOJAbl  JOMAIIHUX MH(OPMaLIOHHBIE PECYPCHI
OTUL] WU LEeIH  HX
BbIBE/ICHUS

28 | Knace [Ipu3naku kiacca| M3yunts 4epThl VYcraHaBnMBaTh B3aMMOCBSI3B DIJIEKTPOHHBIE
Muekonuraomue, wian| Miekonurarommue. BHEIIHETO Y CTPOCHHUSI OPTaHOB U CHUCTEM| TaOJIHIIBI
3Bepu OcoOeHHOCTH  BHEIIHEro| BHYTPEHHETO OpraHoB C HUX (PYHKUMSIMU U]

ctpoenust. CTpoeHHE KOXKHU. | CTPOEHUS cpenoi oOuTaHusl,
Buemnee u BHyTpeHHee| BonocsHon ITOKPOB. | MJIIEKOITUTAIOIINX CpaBHUBaTB, 0000mIaTh

CTpOCHHE
MIIEKOTTUTAFOIITIX

Kene3bl MIEKOMUTAIOMIMX.
OcoOCHHOCTH  CTPOCHHSI
ONOPHO-/IBUTaTEIbHON

CHCTEMBI. YpoBeHb

uH(OpMAIIMI0O O BHEIIHEM U]
BHYTPCHHEM CTpOCHUY|
MiIeKonuTamuX. [IpoBoIuTH

HaOJIFOEHUS 1




OpraHu3auu HEpBHOU
CHUCTEMBI TI0 CPAaBHEHHIO C
IPYTUMH  TIO3BOHOYHBIMHU.

XapaxkTepHble YEepThI
CTPOECHUS
MULLIEBAPUTEIbHON
CHUCTEMbl  KOIIBITHBIX W

TPBI3YHOB.
VYcnoxxHeHUe CTpOeHUs H

¢bukcupoBaTh UX Pe3yibTaTh]

B Xoe BBITIOJTHEHUS]
nabopaTopHOH paboTHI.
XapakTepus3oBaTh

0COOEHHOCTH CTPOCHHUS]
CHCTEM BHYTPEHHHUX OPraHOB
MJICKOITUTAFOIIIUX 1o

CPaBHEHUIO C PENTUITUSMHU.
ApPryMeHTHpPOBaTh BBIBOJIBI O

byHKUnH BHYTPEHHUX IIPOrPECCUBHOM Pa3BUTUU
OpraHoB.

29 | Ilpoucxoxnenue Y| IIpenku mnexonuraromux- XapakTepu3oBarb Pabora c pa3nu4HbIMY| DJIEKTPOHHbIE
pa3zHooOpasue JpEBHUE IIPOUCXOXKICHUE Y UCTOYHUKAMU HWH(POPMALNU,| TaOIHIIBI
MJIEKOTIUTAIOLINX IIPECMBIKAOLUECS. pasHooOpasue COCTaBJICHUE I1aHY

MHuoroo6pasue MJIEKOTUTAIOIINX naparpada, HCII0JIb30BATH
MJIEKOTIUTAOIIUX. pa3InyYHbIC

Sinexnamynme b3 WH(pOpPMaIMOHHBIE PECYPChI
HACTOSAIIUE 3BEPU

30 | Beicuime, mutanenTapusle| [IpusHaku otpsios CpaBHUBaTh Pabora c pa3nuUHbIMY| DJIEKTPOHHbIE

3BEpU 0COOEHHOCTH CTPOEHH UCTOYHHUKAMU HMH(pOpMAaLUU,| TaOIHIIBI
A yj COCTaBJIEHUE IUIaH3
JKU3ZHEEATEIBHOCTH naparpada, 3aII0JIHUTH
MpeICTaBUTENCH Ta0IUILy
pa3HbIX OTps0B,
HaXOJUTh CXOJCTBA U
paznuuus

31 | Oxonornueckue rpynnsl| [TpusHakn KUBOTHBIX| 3HATh [IPU3HAKY] CrpykTypHupoBaHue ONEKTPOHHBIE
MJIEKOTIMTAIOMUX M HMX| 9KOJOTHYECKHX rpynn| >KUBOTHBIX M3y4aeMoro peIMEeTHOTo| TaOIUIIbI
3HauYEHUE Jomanaue 3Bepu. Menkuii| 5K0JI0rM4ecKuX Ipymil, CoJIepKaHus, MIOJITOTOBKA

porarslit ckot| U3yunts 3HAYCHUE COOOIIEHNH O  KUBOTHBIX]
CBHHOBOACTBO. MJIEKONUTAIOINX IS pa3HbIX IKOJIOTUYECKUX
Konesonctso. YeJI0BEeKa rpymi, PELICH3UPOBAHNUE
KponukoBozacTso. COOOIIeHNE OIHOKIACCHUKOB
OJIeHEBOICTBO. Pabora C Pa3IMYHBIMY]

MCTOYHHMKAMU MH(OpMalUH,




[TpombiciioBBIC 3BEpH,
OxpaHa MJIEKOITUTAIOIINX

COCTaBJICHHUE U1aHa
naparpada, UCIIOJIb30BAaTH
pasiudHbIC

UH(OPMAIIMOHHBIE PECYPCHI

32 | Pazgen 13.PazButuel [Ipuunnel  pasnooOpasus M3yunutsb IIPUYMHBb] CamocrosiTenbHass ~ pabora-{ DJIEeKTpOHHbIE
KMBOTHOTO0 MHpa  Hal )KUBOTHOIO mupa.| pazHoobpazus U3y4YECHHE Matepuaial TaOIULbI
3emute (4 1) Uccnenosanus Y. JlapBruHa| KUBOTHOTO MUpa yueOHHKa, (HOPMYITHPOBAHUE

HacnenctBeHHocTh Y] BBIBOJIA, OIIMCAHUE OCHOBHBIX|
Jloka3zarenbcTBa U3MEHYUBOCTb. IIPOLECCOB U SIBJIICHUN|
HBOJIIOLIUH KUBOTHOTO| VICKyCCTBEHHBIN Y] IIPOUCXOJAIIUX B JKUBOH
mupa. Yuenue Y.J[apBuHal ecTeCTBEHHBINH 0TOOD pupoae
00 3BOJIIOIIUHU

33 | Pa3Butue KUBOTHOT'0| DTaribl spomonny M3yuurs JTallbl CocraBnienue CBOJIHOM| DJIEeKTpOHHbIE
Mupa Ha 3emiie.| ’KMBOTHOTO MUpa.| BOJIIOLUHN >KMBOTHOTO TaOJMUIBI, CaMOCTOsITEeNbHAs| TaOIULIbI
CoBpeMeHHbIN KUBOTHBIN| Y CIOXKHEHHE CTpOEHHUs| Mupa. Y CIIOXKHEHUE] pabota - BBISIBIICHUE
MUD MHOTOKJIETOYHBIX CTPOEHUS OCHOBHBIX JTallOB pPa3BUTHS

KUBOTHBIX. MHOTOKJIETOYHBIX KUBOTHOT'O MUpa Ha 3eMJie
ITpoucxoxnenne Y| ’KUBOTHBIX.

HBOJIIOLINSA xopaoBbix.| [Ipoucxoxnenue Y

BbIxon 1NO3BOHOYHBIX Ha| YBOJIIOLMS XOPJOBbIX.

Cymry. YpoBHY|

OpraHHu3alUy KU3HU

34 | UroroBoe TecTHPOBAHUE YMenue HroroBoe TtecTupoBaHue 3a

3a Kypc Ouosnoruu 7 Kiacca) CaMOCTOSITEIILHO Kypc Ouonorun 7 Kiacca.
MPUMEHSITh, 0000111aTH Camoananus 15|
U CHUCTEMATH3UPOBATH caMoolleHKa 00pazoBaTeNbH
3HAHUSA, TIOJYyYEHHBIE BIX JOCTHXXEHHH MO HuTOram
IIPU U3YUYEHUH TEM U3Y4EHHUsI Kypca

35 | Okckypeus B nec| MHoroo6pa3ue >KHBOTHOT Pasnmuuarte u  omnpenensaTy
MHuoroobpasue KHBOTHOT| O MHpa UyBanickoij M3yYEHHBIX )KUBOTHBIX
o wmupa  Yysamickol| PecyOnuku

PecryOmmku




TemaTuueckoe mianupoBanue marepuaJja B 8 kiacce «bUOJIOTI'USA. HEJIOBEK)»
Brenenwe (2 u.)

Yacte 1. O6mmii 0630p opraHn3Ma 4eioBeKa
Yactp 2. OnopHo-/1BUraTebHas CUCTEMA
Yacts3. KpoBb KpoBOOOpalieHne

Yacts 4. JIpixanue

Yacrs 5. [IumeBapenue

Yacts 6. OOMeH BelecTB

Yacte 7. Beinenenue

YacTs 8. Koxa

Yactp 9. DHI0KpUHHAS cUCTEMA
Yacts 10. HepBHas cucrema

Yacts 11. Opransl 4uyBcTB. AHAJIIM3aTOPBI
Yactse 12. IloBegeHne 1 mcuxnka

Yacte 13. UnauBuayallbHOE pa3BUTHE OpraHU3Ma



Ne | Tema Conep:xkanue IleneBas ycranoBka | Kos- | OcHoBHbIe Buabl jAesiTeJibHOCTH | Mcnmob30Ba HUe
n/ Ypoka BO Oﬁy'{alomI/IXCH Ha OGOPyJIOBaHH
I 1aCOB | ypoke/BHEYPOUHOM 3aHATHH e
Opranusm Hayku 00 opranusme HasresaTh METObI M3y4YEeHUS | DIEKTPOHHBIE
yeqoBexa. Ofmpuii | YCIOBEKA-  aHATOMHS, OopraHu3Ma 4ejoBeKa, WX 3HaHWE JJis | TaOIULIbI
0630p (5 1) ¢dbu3noIOTHs, TUTHEHA HCIIOJIB30BAaHUS B COOCTBEHHON KU3HHA
1 UX METOJIbI
Hayxu 00
OpraHu3Me
JeJ0BeKa
2 | Crpykrypa  Tenma. | Hactu Tena, mosocrw, 1 CpaBHUBaThH yeJsioBeKa ¢ | DNeKTpOHHbBIE
Mecto uenopeka B | BHELIHHE u MPEJCTABUTEISIMU Kjacca | Ta0muIbl
o BHYTPCHHU TaHBbI. Miekonut: e u orpsiaa ITpumarel.
KHBOH IIPHPOJIE yTpe e opra JekonuTaromue u orpsiaa [puma
XapakTepucThKa BHUIA XapakTepu3oBaTh 0COOEHHOCTH
YEJIOBEK pPa3yMHBIM B CTPOCHHUS YEJIOBEKAa, OOYCIIOBICHHBIC
CHCTEME JKUBBIX NPSIMOXO0XKACHUEM u TPYIOBOM
OpraHU3MOB NESITENBLHOCTDIO
3 | Knerka: CTpOEHHE, Crpoenue opranusma | U3yuuts cTpoenue, | 1 HassiBaTh OCHOBHBIC YaCTH KJIICTKH. Muxkpockon
XUMHYECKHUH COCTAB YCJIOBCKaA: KIJICTKH, | XUMHUYCCKHUHU COCTAaB OnuceiBaTh q)yHK]_H/H/I OPraHOUIOB. HI/I(l)pOBOI/I,
u TKaHU, OpraHI’I’ KIJIETKHM TaK K€ HpOHeCCBI O6’BHCHHTB IHOHATHE «q)epMeHT»_ MHKpOHpeHapaT
KUBHENEATEIBHOCT ;ZICTGMH OPTaHOB. | wy3HeneATENLHOCTH Paznmuuath  mpomecc  pocta W | B,  J1aGopaTopHOE
. CTOMBI  M3YHCHHA HpOLIECC PA3BUTHSL. 000pyI0BaHKE
JKUBBIX OpPraHU3MOB:
OnuchIBaTh MPOIECC AEICHUS KICTKH.
HaOII0EHIE, o
BoimonHATe  1a00OpaTOPHBIA  OTIBIT,
U3MEpEHNUE,
HaOII0aTh TIPOUCXOJISIINE SIBJICHHUS,
SKCIIEpUMEHT. Jlabopa
(bukcupoBarth pe3yiabTaThl

mopHas paboma Ne
1 «JlerictBue
depmenTa
Ha
BOJIOPOI»

KaTajiasbl
TIEPOKCHU]T

HaAOJIIOICHUS], 1€JIAaTh BEIBOILI.
CobOmronaTe mpaBwmiia pabOTHI B
KaOuHeTe, oOparneHus c
nabopaTopHBIM 000PYTI0BaHUEM




Tkauu Crtpoenue opranusma | O000IUT, U YIITyOUTH Onpenenarb MNOHATUA: «TKaHbY, Mukpockorn
YeJioBeKa: KJIETKH, | 3HAHUS YYaIlIUXCS O «CHHAIIC, CHEUPOTIIUSD. 1 (poBOH,
TKaHH, OpraHsl, HaspiBaTh THIIBI M BUJBI TKaHEH MUKpOIpenaparsl
CHUCTEMBI OpPraHoOB. | pa3HbIX BUJIaX U TUIIOB I103BOHOYHBIX YKUBOTHBIX. TKaHel
Mertonsl U3YYEHUS | TkaHeil yemoBeka Paznuuare pasHble BUIBI U THUIIbI
JKUBBIX  OPraHU3MOB: TKaHel. OnuchIBaTh 0COOEHHOCTH
HabI0IeHue, TKaHEH pa3HbIX TUIIOB.
U3MEpPEHHUE,
JKCIIEPUMEHT. Cobnronate mpaBwia oOpamieHus: ¢
MHUKPOCKOIIOM.
Jlabopamophas CpaBHUBaTh WILTIOCTPALU B
paboma Ne yueOHUKe C HaTypalbHbIMU
2 «Knetku M TKaHM o0BbeKTaMu. BBITIONHATE HAOJIIOACHUE
o4 MUKPOCKOIIOM» C IOMOIIBI0 MUKPOCKOIIA, OITUCHIBATH
pesynbratel. CoOmrogarh mnpaBuia
paboTel B KaOuHeTe, OOpalleHUs C
71a00paTOpHBIM 000PYI0OBAHUEM
Cuctemsbl opranos B | VIcnonHuresnpasie Onpenenarb NOHATUS: «OPraHb», | DIEKTPOHHBIE
opraunsme. Ypopuu | PETY/IATOpHBIE «pedexcy, «pedrexkTopHas | TaOIUIIBI
OpTaHH3AIHH cuctembl. Pedexc. JIyTa», «TOPMOHBD.
Pednexropnas
OPTaHH3MA. Jyra W €€ 4YacTH. Ha3piBaTh Opranbl W CHUCTEMBI
Hepehas 1| Heppuas u OpPraHoB.
rymopaipHas rymopaibHas
perynsnus perymsIus XapakTepus3oBaTh CYILIHOCTb
peryJsiun KHU3HEAEATEIbHOCTU
opraHusma
Omnopno- Ornopa 1 IBUKEHHE. N3yunth cTpOeHue, HazbiBath uactu ckenera. OnuceiBath | Pabota ¢ myinskom
IBHraTe bHAst OmnopHo- COCTaB ¥ THIIbI ¢bynkiuun  ckenera.  OmnuckiBath | «Ckener
CHCTEMA (9 '-[) JABUTaTelabHas cucreM | COCAUHCHUS KOCTCH CTPOCHUC Tp}I6'~IaTBIX KOC-T€EN H YCIOBCKay,
a. MeTtosl CTPOEHHE CYCTaBa. n1abopaTtopHoe
Crener. Crpoenue, | M3ydeHus SKUBBIX PackpriBath 3Ha‘ISHI/Ie HaJIKOCTHHITEL, o0opyioBaHKE I
OPraHU3MOB: XpsIla, CyCTaBHON CyMKH, ry0daroro | MPOBEACHU:A
cocras 1 OTIBITOB.

COeIMHEHNE KOCTEN

BEIICCTBA, KOCTHOMO3IOBOM MOJIOCTH,
JKEJITOro KOCTHOro Mo3ra. OObACHATH




HaGJ’IIO,I[eHI/Ie, HU3MEpP
CHHUEC, SKCIICPUMCHT

Jlabopamopras
paboma Ne 3

«CTpoeHne KOCTHOM
TKaHU»

Jlabopamopnas
paboma Ne 4 «CoctaB
KOCTEIN

3HAYECHUE COCTABHBIX KOMIIOHEHTOB
KOCTHOU TKaHU. Brinonauars
71a00paTOPHBIE OMBITHI, (PUKCHUPOBATH.

DIIEKTPOHHBIE
TaOIUIIBI U TUIAKATEI

Ckener ronoBel u | Cxemer N3yuuth cTpoeHue u OmnuceIBath ¢ moMolbsio wutoctpanuu | Padora
TYJIOBHLLA. TOJIOBBI u O0COOEHHOCTH CKeJIeTa B yueOHHMKE CTpoeHue uepemna. | ¢ MysikoM «Cken
TYJIOBHIIIA. TOJIOBBI M TYJIOBHIIA HaspiBath er YeJI0BEKay
Ckener OT/ICJIbI [M03BOHOYHHUKA DIJIEKTPOHHBIE
KOHEYHOCTEH. u 4acTH MO3BOHKA. TaOJIUIIBI U TIJIAKATHI
Crpoenue cKeneTa
HOSICOB  KOHEYHOCTEHA, PackpriBars 3HAYECHUE Jacteun
BEpXHEH U HWXKHEU [O3BOHKa.
KOHEYHOCTEMN OOBACHATH CBSI3b MEXKYy CTPOCHUEM
U (QYHKIHMSIMH TMO3BOHOYHUKA, TPYI
HOM KJIETKH
CkeJer Ckener koHeuHocted | M3yuuTh cTpoeHue HasbiBath 4acTu cBoOoH | Pabora ¢
KOHEUYHOCTEH CTtpoeHne  ckenera | CKeilera MOSICOB U BIX KOHEYHOCTEH u TOSICOB | MyJIsKOM
MOSICOB KOHEYHOCTEH, | CBOOOIHBIX KoHeyHocTeH. ONUChIBAaTh C MOMOIIBIO | «CkeeT 4YeloBeKa
BEpX HEW M HWXKHEH | KOHEYHOCTEH WJUTFOCTPALUI »
KOHEYHOCTEH. B yueOHUKE CTpPOEHHUE
«HccnenoBanue cKeJieTa KOHEYHOCTEH. DJIeKTPOHHEIE

CTPOCHUA TIJICUCBOI'O
Hoscar»

PackpeiBaTh mNpHUMHY pa3nuuus B
CTpPOEHUU nosica HUKHHUX
KOHEUYHOCTEHN Yy MY KYHMH U KEHIIUH.

BbIsBIATE  0OCOOGHHOCTH CTPOCHUS
CKeJIeTa KOHEYHOCTEM B  XOJIE
HaOII0CHUS HaTypaJIbHBIX
00BEKTOB

Ta6J'II/II_[BI U IIJ1aKaThl




9 | Mepsas nomomrs | Onopa u aBuKeHHE. N3yuuth IPUEMBI Onpenenarh MOHATHS: «pacTshkeHue», | Pabora ¢ myispkoM
npu TpaBMax: OnopHo- MepBOM  MOMOIIM B «BBIBUX», «IIEPEITIOM. «CKeNeT YelroBeKa»
PACTSIKEHNH JABUI'aTCIbHAas 3aBUCMMOCTH OT BHJaA HazpiBaTh IIPU3HAKU pa3IuYHBIX aﬂeKTPOHHBIe

CUCTECMaA. TpaBMBI. BUJIOB TPABM CYCTAaBOB U KOCTEH. Ta6JII/II_[BI U IJIaAKAThI
CBSI30K,  BBIBHXaX IpodumaxTixa OmsCLIBaTE o N
PUEMBI TIEPBOI MTOMOIIU
CYCTABOB, . | TPaBMaTh3ma. B 3aBHCHMOCTM OT BHJA TPAaBMBbI.
IICpeomMax KoCcTeu | [Ieppas OMOIIb AHanu3upoBaTh " 06001mAaTh
pn TpaBMax MHPOPMALIMIO O TpaBMax OINOPHO-
OIIOpHO- 5 JIBUraTe€JIbHON CUCTEMBI M IIPHEMAX
ABUTATCIILHON OKa3aHWs MEpPBOH IIOMOIIM B XOJE
CHCTEMBI pa3paboOTKM U OCYIIECTBICHUS
rojoBoro mnpoekta «Kypcwl mnepBoi
ITOMOIIM JJIS1 IIKOJIbHUKOB)Y
10 | Mprmmist Omnopa u nBwxeHue. | PackpbITh CBSI3b PackpbiBaTh CBsI3b (DYHKIHU H Muxkpockon
OnopHo- (GYHKIIMU U CTPOCHUS, a CTPOCHUS Ha IPUMEPE Pa3IMUMI udpoBoi,
JIBUTATEJIbHAS TaK)KE PA3IMUUNA MEXTY MEXY TJIAJIKUMU U CKEJIETHBIMU MHUKpOIIpenaparsl
cHCTEMa. MeToabl | TIIAaAKHMMHU U CKEJICTHBIMU MBIIIIAMH, MHUMUYECCKUMU H MBIIICYHON TKaHHU.
W3yUYeHUS JKMBBEIX | MBIIIIIAMU Y€JIOBEKA. ’KEeBATEJIbHBIMH MBIIIIIAMU. DIEeKTPOHHBIE
OpraHu3MOB: HaszpiBath OCHOBHBIE I'PYNIIBI MBIIIILI. TaOJUIIBI
HaOJI0ICHUE, PackppiBaTh  TPUHIUIT  KPETUICHHS
H3MEPEHNE, CKEJIETHBIX MBIIIL] pPa3HBIX YacTeu
OKCHECPUMCHT. Tena. BrIsBisTH 0COOCHHOCTH
pacrnoyioKeHus MHUMHYECKUX u
IIpakmuueckas JKeBaTEIbHBIX MBIIII] B X0J1e
paboma: «Vzy4enne HaAOJIOICHNS HATYPAIbHBIX 00BEKTOB
PacCIOJIOKEHUSI MBIIIIII
TOJIOBBI»
11 | Pa6ora mprmmI Omnopa u gBwkeHue | OOBSICHUTE  MEXaHU3M Onpenenars MOHSTHS «wmbisl | Hudposas
OnopHo- paboThI MOBIIIII] u AHTarOHUCTBI, «MBIIIIIBI-
JIBUTATEJIbHAS MPUYUHBI  HACTYILICHUS cuHeprucTo». OOBICHATH ycCioBUS | Taboparopus o
cHCTEMa. Meroast | yromnenusi.  CpaBHUTh ONTUMATBLHOU PaOOTHI MBIIIIII. busnosorNN
HN3YyUYCHUA KUBBIX | TMHAMHWYCCKYIO n OnucelBaTh IBa BUIA pa6OTI>I MBIIIIII. (,Z[aT‘-II/IK CI/IHOMep)
OpraHUu3MOB: CTaTUICCKYIO pabory OOBSCHATh TPUYUHBI HACTYTUICHUS
HaOIoeHueE, MBIIIII. YTOMIJIEHUSI MBI W CpPaBHUBATH
JTMHAMUYECKYIO U CTaTHYECKYIO




U3MEpPEHHUE, paboTy MBIIII O 3TOMY MpPHU3HAKY.
AKCIIEPUMEHT ®opMyIMpoOBaTh TpaBUjia TUTHEHBI
(hU3MUYECKUX HArPy30K
12 Hapyiienus ocaHku Ocanka. [Ipusnaku Hcnonn3oBarh npuoOpeTeHHbIe | DIEKTPOHHBIC
1 IIIOCKOCTOLHE Xopouiei OCaHKH. 3HaHUA i1 COONIOAICHUS  Mep | TaOJuIIbI
Hapymienue poUIAKTUKH HAPYIICHHUS OCAHKU
MPaBUJIBHON  OCaHKH.
IInockocromnue.
[Ipenynpexnenue
MIJIOCKOCTOTIHS u
VCKPUBJICHUS
MMO3BOHOYHHKA

13 | PasBHuTHE OTOPHO- Ykpennenue Hcnonn3oBarh puoOpeTeHHbIE
JBHTaTeIbHOI 3/10pPOBBSI: 3HaHUs JUTSt npodunakTuKu
CHCTEMEI JIBUTaTeIbHAs 3a00JIeBaHUN  OMOPHO-JBUTATEIBLHOU

AKTHUBHOCTb. CHUCTEMBI
Cobmtoienue

310pOBOTO oOpaza

)ku3Hu. Posb onopHo-

JIBUTaTeIbHOU

CHUCTEMBI: pOJIb

3apsiIKy, YPOKOB

(GU3KYIBTYpBI u

cnopra. ['unonuuamust

14 | O6061Iene TeMbl | YMEHHE JaBaTh O600mMTh  3HAHUS, [IpomexxyTOUHOE TECTUpPOBAHUE IO
«OnopHo- ompeieIeHUs YMEHUS, HaBBIKH, TeMe
P MOHSTUSAM TEMBbI MOJTyYEHHbBIE npu

W3yUYEHUN TEMBI
CHCTEMAY)

15 | Kposbs. Tpancnopt BemiecTB. | U3yunTh  BHYTPEHHIOIO Onpenenarb TOHATHS: «TOMeOCTa3y», | Mukpockon
KpoBooOpamenue Buytpennsis cpena | cpeny _ opraxusmMa «(pOopMEHHBIE JTEMEHTHI KPOBUY, 1 pOBOH,
(10 1) OpraHu3Ma, 3HaYEHHE | YelOBEKa, €€ CTPOCHHE, MUKpOIpenaparsl

eé MOCTOSTHCTBA. | cocTaB U QyHKITUU. «IIa3May, KAHTUTE€H», KAHTUTEJIO».
KpoBeHocHas u OOBICHATH CBSA3h MEXKIY TKAHEBOM

auMdaruyeckas




BHyTpeHHsAs cpena. | CHCTEMBIL. KpoBb. KUJKOCThIO, JTUM(pON W TUIa3Moi
3HaYeHHEe KPOBU M JInmda. Meronsl KPOBU B OpraHU3Me.
ee COCTAB. U3y4CHUA AKUBBIX OnuceiBath byHKIMN KpPOBH.
OpraHu3MOB:. HaspiBaTh  yHKIMHM 3pUTPOLUTOB,
Ha0JII0IeHHE, TPOMOOIIUTOB, JIEHKOLMTOB.
U3MEpPEHHUE,
OnuceiBaTh BKJIAJ PYCCKOM HAyKU B
3KCrepuMeHt. Jlabopa pa3BUTHE MEUIIUHBI.
mopHas paboma OnuceIBaTh € MOMOIIBIO WILTOCTPALIUN
Ne 5 «CpasueHnue B y4eOHHMKE TIpolecC CBEPTHIBAHUS
KpoBH  4eJIOBCKa € KpPOBH H (paromuros.
KpOBbIO Brinonnsate nabopaTopHbIe
HaOJII0ICHUS c IIOMOUIbIO
JHATYIKI MUKPOCKOIIa,
(dbukcupoBarth pe3yabTaThl
HaAOII0/IEHUH, /1eaTh BHIBO/IBI.
Cobmoniate mpaBuiia paboThl B
KaOuHeTe, oOparieHus c
71a00paTOPHBIM 000PYI0BaHHEM
16 VMMyHHTET NmMmmyHUTET. N3yunth AMMYHHYO JlaBaThb OIpEeICIICHUE MOHSTUIO | DJIEKTPOHHBIE
NMMyHHass  cuctema | CUCTEMY  4YelloBeKa CUMMYHHUTET» TaOIHUIIBI
yenoBeka  (kocTHbIN | KieTtounsiit u HazbIBaTh BHJIBI HMMYHHTETA.
MOST, TUMYC, | TyMOpaJIbHBI OOBSCHATH TIPOSIBIICHUE WMMYHHUTETa
auMbaTHUECKHE y3IIbl, y YenoBeKa
cele3eHKa,
aumdonHas TKaHb).
Krnerounsit u
TyMOPJIbHBIN
MMMYHUTET.
17 | Tkanepas ['pynms KPOBH. Ha3piBaTh 0COOEHHOCTH OpraHuzMa
COBMECTUMOCTL 1 | 11EPETMBAaHUE  KPOBHU. YEJIOBEKa: CBOIO TPYyHIy KpOBU U
['pynmoBas pesyc-haxkTop

nepeauBaHue KpoBU

COBMCCTHUMOCTD




KpOBH, TKaHeil. Pesyc
daxTop

18 [ Ctpoenue u pabora | CrpocHue cepaua. HaspiBaTh  OCOOCHHOCTH  CTPOCHHSI | DIEKTPOHHBIC
cepa. Kpyru Da3bl cepleUHON OpraHu3Ma 4yeioBeKa. TaOJIUIIBI
KPOBOOGPAIICHIS JESITEIIbHOCTH. Pacrio3naBaTh W OMHCHIBATH CHUCTEMY

KpoBeHnocHsie OpraHoOB KPOBOOOpAIICHHUS.
COCYbL: apTepuu, OnuceiBath paboTy cepaua.
BCHBI, KallAJUIAPBI. VYcranaBnuBaTh B3aUMOCBSI3b MEKIY
bonbimoit  u manblIii CTPOEHHEM M (PYHKIMIMH CEP/LIA.
KpyTu
KpOBOOOpAIIeHHUS.
3HaueHue
KpOBOOOpaIieHus
19 | Oemxenne mumsr | JlumbaTnyeckas HaspiBaTh  0COOEHHOCTH  CTpoeHHsI | DNEKTPOHHBIE
cuctema.  OyHKIHUH OpraHm3Ma 4YeJIOBEKa —  OpraHbl | TaOJHIIBI
TUMGOY3IO0B. auMpaTHIECKON CUCTEMBI.
3HaueHue PacrioznaBate W oOmHCHIBAaTH  Ha
auMdooOpaIeHusl. Tabnuiax cucremy JaumbooOparieHus,
Cas13b Oprasbl TUM(}aTUYECKON CUCTEMBI
auMdaTudeckoit U
KPOBEHOCHOM CHUCTEM

20 | JTBuwxeHne kposu | Tpancnopr Bemiects. | M3yunte  mpu9uHbI OmnuceiBath ¢ momotbto wutocTpanuii | [ludposas

MO cocyam. KpoBeHnocHas U | IBUKEHHSI KPOBU TIO B y4eOHHKEe CTpOCHHC Cepila U | maGoparopus 1o
aumdaTraeckas COCY/IaM. IPOLECC  CePACYHBIX  COKPAIUCHHUH. | di3Honoruu
cuctemsl.  KpoBsiHO® | Y3yunts pabory cepaua CpaBHuBaTh  BUIBI  KPOBEHOCHBIX | (gaTumk YCC)
JaBJI€HUE W TYJBC. | o du3mueckux COCY/I0B MEX/1y COOOI.
Merozsl U3YyYCHMA | Harpy30K W BJIMSHUS OnuceBaTh CTpOECHUE KpyroB
KHUBBIX ~ OPTaHU3MOB! | HeraTUBHBIX (DAaKTOPOB KpOBOOOpAIICHHUS.
HaOmoieHue, OKPYKarolen cpesibl [ToHUMATh pa3IMyKe B HCIIOIb30BAHUN
M3MCPCHHC, [PUIIAraTeILHOTO «aprepuaib
dKCIEpUMENT. [Ipakm HBIID) IPUMEHHTEIBHO K By KPOBH U | [{udposast

uveckast
paboma «Onpenenenu
e UYCC, ckopoctu
KPOBOTOKa»,

K cocyiam

PackpsiBathb
«TPEHUPOBOYHBIN

IIOHATHUA:

ahdexTy,




«HccnenoBanue «pyHKIHMOHANbHAS MPo0ay, «aaBsias | Jadoparopus o
pedaexTopHOTrO TIOBS3KAY, <OKTYTY. busnonoruu
IIPUTOKAa  KpPOBU K
MBIIIIIIaM,
BKJIFOYMBUIUMCS B
paboTy»
KpoBenocnas u
nuMdaTHIecKast
CHUCTEMBI.
Bpen TabakokypeHus.
MeTobl U3yYeHust
21 | Perynsuus pabotsl | KpoBeHocHas u | U3yuuts paboty cepama PackpsiBath noustust: | Llupposas
cepalia M COCYAOB. | TuMQaTHUecKas oT (buznueckux «TPEHUPOBOYHBIN s dexry,
[Ipenynpexaenue | cucTeMsl. Harpy30K W  BJIASHHS «(pynkmonaneHas mpobay, «aaBsmas | sadoparopus 1o
Bpen KypeHus. HETaTUBHBIX MOBSI3KA», «KIYT». buznonoruu
3a00sieBaHmi MeTobl H3ydeHus YKUBBIX OPTaHU3MOB:
Cep/illa U COCYJIOB. OOBSCHATD BaKHOCTh
HaOITIO ICHHE, CHUCTEMAaTUYECKUX bU3UIECKUX
M3MepeHne, Harpy3oK JUTSL HOPMAaJIbHOTO
SKCIIEPUMEHT COCTOSIHUSI cepaua. Paznuuath
MPU3HAKU Pa3IMYHBIX BUJIOB
[IpakTHyecKas KPOBOTEYECHUH.
pabora: AHanmM3MpoBaTh u 000011aTh
«JlokazaTenbcTBO uHQOpPMALIUIO O  TOBPEKICHUSIX
Bpena OpraHOB KPOBEHOCHOH CHCTEMBI U
Ta0aKOKYpPEHUS npuéMax OKa3zaHus MEepBOIl MOMOIIH B
X0JIe TIPOJIOJDKEHMSI paboThl  HaL
roroBeiM mnpoektoM «Kypcel mnepBoit
TTIOMOIIIH JIJISI TIIKOJIbHIKOBY
22 IepBas nomorip | ApTepuanbHoe, Hcnons3oBaTh IPHOOpPETEHHBIC
NPy KPOBOTeueHHsx | BEHO3HOE " 3HaHUS I8 NPOPHIAKTUKH BPEIHBIX
KamUIIpHOE MPUBBIYEK- KYpPEHHUs, aJKOroJin3ma,
KPOBOTECYEHHS. HapKOMaHHH.

IIpuemsl OKa3aHHUs




[IEPBOM IIOMOIIM IIPH
KpoBOTCYEeHUH. JKTyT.

3akpyTtka. [aBsmas
TTOBSI3KA.
23 | O606mIEenHe Ymenue JlaBaTh O000muUTh  3HAHMS, [IpoMexKyTOUHOE TECTUPOBAHUE IO
Tembl  «KpoBeHocH | OTIPE/ICTICHHS YMEHHUS, HAaBBIKH, TeMe
TIOHSATHSAM TEMBI MOJTy9YCHHBIC npu
as CUCTEMa» y p
HU3yYCHUU TEMBbI
24 | NTpixaTenbHas Hpixanme.  Cucrema Ha3piBaTh  0COOEGHHOCTH  CTPOCHHS | DIIEKTPOHHBIE
cucrema (5 9) OpraHoB AbIXQHH. OpraHMsMa 4eloBeka —  OpraHbl TaOIHIIBI
CBsi3b ¢ KPOBEHOCHOM JIBIXaTeIIbHON CHCTEMBI.
CHUCTEMOM Pacno3naBatb W omuchiBaTh  Ha
3HayYeHUE JbIXaHUs.
Tabynnax OCHOBHBIE OpraHbl
Opransl JpIXaHUS. .
JIbIXaTEeIbHON CUCTEMBI.

25 | Crpoenne nerkux. | Apixanne. N3yuute cTpoeHuUE OnuceiBaTh CTpOEHHE nérkux | Hudposas
Tazo06Mex s | ApixarensHas JETKUX W MEXaHWU3M yenoBeka. OOBSICHATh MPEUMYIIECTBA
ErKIX ¥ TKAHSIX cucreMa. ['a3000MeH B | ra3oo0OMeHa. AJIBBEOJISIPHOTO CTPOEHMS JIETKUX IO | maboparopus o

’ NErKUX W TKaHSX. CPaBHEHHIO CO CTPOEHHEM JIETKUX Y | OKOJOTHH  (JaTIuK
Mertobt M3Yy4YEHUs IpEICTaBUTENIE  APYTMX  KJIAcCOB | OKUCHU  yTJepoja,
JKUBBIX  OPraHU3MOB: MM03BOHOYHBIX JKUBOTHBIX. PackprIBaTh | KHuCIOpO/a,
HaOJIOICHUE, pOJIb TeMOTTIO0MHA B Ta3000MeHe. BJIQYKHOCTH )
H3MEPCHHC, BreimonHsaTe 1ab0paTOpPHBIN  OMBIT,
dKCrepuMeHT. Jlabopa JleJlaTh  BBIBOJ IO  pe3yJibTaram
mopnasi  paboma  Ne OTIBITA. CobOmronath npaBuia
6 «CocTraB BIBIXaEMO paboThl B KaOMHETE, OOpalleHus C
ro ©W BBIIBIXacMOTO nabopaTopHBIM 000PYTI0BaHUEM
BO3JIyXa»

26 | IsxarenabHbIe JlpIxaHue. CdopmupoBaTs 3HaHUS O OnuceiBate ¢yHkimu auadparmel. | LHudposas mabopar
JBHKCHISL. JlprxaTenpHas MEXaHU3Me Ha3wiBaTh Oprasel, y4acTBYIOIIHE B | OpHs o
Perynsius cucrema. Bpen | apixaTenbHbIX MpOILIECCe JIbIXaHMUSI. busnonoruu

Ta6aKOKypeHI/I5I. ,Z[BH)I(CHI/II;'I, pa3sBUBaTH BoBIIOIHATE HaGOpaTOpHBIﬁ OIIBIT Ha (I[aTLII/IK JacCTOThbI
JIbIXaHUS . N

MeTOZ[bI HU3y4UCHUA IIOHATUC TOTOBOU (HHI/I N3TOTOBJICHHOU I[BIX@.HI/ISI)

KHUBBIX OPraHU3MOB: | «ra3000MeH. CaMOCTOATEIBHO) MOJIEIIH,

HaOJ0JeHue, Ha0II01aTh MPOUCXOIAIINE SIBICHUS 1

OIINChIBATH ITPOLCCChI BJOXa n




U3MEpPEHHUE, BbI1oxa. Cobio1aTh paBuiia paboThl

AKCIIEPUMEHT. B KabuHere, oOpareHus c
1abopaToOpHBIM 000PYI0BaHUEM

Jlabopamopnas

paboma No

7 «JIpIXxaTenbHbIC

JIBU>KECHUS

Perynsauus

JIBIXAHUS.

27 | Boneznu opranos | ['mruena opraHoB | [To3HakOMUTBCA c PackpeiBarh moHsITHE <«ku3HeHHas | Lludposas
NbIXaHUS M mx | APIXQHHMA. OCHOBHBIMH BHUJIaMU €MKOCTb JIETKUX). naboparopus 1o
PEeAYIPEKACHHUE. 3aboJieBanust OpraHos 3a0o0JieBaHHi opra HOB OOBACHATD CyTb OHaCH?CTH JKOJIOTUU
[uriena BIXAHHSL. JbIXaHUA u ux | AbIXaHHA, BbI- SIBUTH 32}.60H€BaHH$I FpI/{HHOM, TY6epKy.HC3OM (I[aT‘II/IK OKHCH

HPEAYIPEKACHUC. ITyTH JCTKKX, PAKOM JIETKHX. yriepona)
Nupexuonnbie nabopaTopus o
3apakCHMA M MCPH HaseiBats (axTopsl, | dhusuonornu

3a6071eBaHKs 1 Mephl | MPOQUIAKTHKY. CIIOCOOCTBYIOIINE 3aPAKEHMIO | (qaTqpKk  YaCTOTHI
UX  HOpOQUIAKTUKU. TyOepkynésom  nérkux.  HaseiBath | rpixapms)

Bpen tabakokypeHnus. MEpbl, CHWXXAIOIIUE  BEPOATHOCTH

[IpakTuueckas 3apakeHus 00JIe3HIMU,

pabora: IepeaBacMbIMU yepes BO3/YX.

«Omnpenenenue PackpeiBaTh Ccnoco0 HCMOIL30BAHUS

3aMbUIEHHOCTH ¢dmrooporpaduu IS TUATHOCTUKHU

BO3yXa» MMAaTOT€HHBbIX M3MEHEHUW B JIETKHX.

OOBICHATD BaXXHOCTh TUTHEHBI
OMEIEHUN u NBIXaTebHOU
TMMHACTUKHU JJISI 3I0POBbs UYEJIOBEKA.
[IpoBomuth  ombIT,  (UKCUPOBATH
pe3ysibTaThl M JENaTh BBIBOJ IO
pe3yJibTaTaM OIbITA.

CobOmronaTe mpaBuia paboOTHI B
KaOuHeTe, oOpareHus c
71a00paTOPHBIM 000PYTIOBAHUEM




28

Ileppass  momoIb
npu MOPAKEHUU
OpraHoOB JIbIXaHUSI.

Ha3zpiBaTe npueMbl Oka3aHMs NEpBOH
IIOMOIIY IIPU OTPaBJIICHUH YrapHBIM
ra3oM,  CHACeHUU  YTOMAOLIETO.
Hcnons3oBars IIpUOOpETEHHbBIE
3HaHUA JUIs OKa3aHMsI IEPBO MOMOIIHN
IIpY OTPAaBJICHUU YrapHBIM Ia3oM H
CIMACEHUH YTONAIOIIEro

29 | InmeBaputeapna | lluranue. N3yunts 3HaueHue u Onpenenars MOHSTHE | DIEKTPOHHbIE
51 cucrema (7 ) [Tumesapenue. CTPOCHHUE  PaA3JIMYHBIX «TUIICBAPEHUEY. TaOIHIIBI u
HI/IH_IeBapI/ITeJ'IBHaFI OpraHoOB IMUIICBAPCHUA. OnuceIBaTh C IIOMOILIBIO I/IHHIOCTpaI_[I/Iﬁ IJIaKaThl.
Snavenne mmamm u | CACTEME Merop B y4eOHUKE crpoenue | Lupposas
A3ydCHUA JKHUBBIX MHIEBAPUTETHHOMN CUCTEMBI.
e coctas. 0p¥aHI/I3M0BI HaI;iIBagb byHKITUN pa3IMYHbIX gigggiflzpﬂﬂ "
HaOJIOICHUE, OpraHOB MUIIICBAPCHUSI. (narank pH)
M3MCpCHHC, Ha3spiBats MecTa BIIAJICHUS
SKCICPUMCHT. HIIEBAPUTENBHBIX Kenés B
MHAIEBAPUTEIbHBIN TPAKT. BBITONHATE
TIpakTueckas ONBIT,  CPaBHUBATh  PE3YJbTATHI
pabora: HaOJIIOIEHNS C OMTMCAHUEM B YUEOHHUKE
«Onpenenenue
MECTOMOJIOKEHUS
CITFOHHBIX JKEJIE3)
30 | Opranm Crpoenue u ¢yakuuu | U3yunts cTpoeHue u Ha3piBaTh  0COOEGHHOCTH  CTPOCHHS | DIIEKTPOHHBIE
NHIeBapeHus MUIIEBAPUTETHHOU byHKIIUN OpraHm3Ma 4YelOBeKa —  OpraHbl | TaOIUIIBI u
CHUCTEMBI. Oprassl | TUIIEBAPUTEIBHON MUIIEBAPUTEITHLHON CHCTEMBI. TJIaKaThl.
MULIEBAPEHUS U | CUCTEMBL. 3HaTh Pacno3naBath ©  omuchIBaTH  Ha
MUTIEBAPUTETHHBIC cTpoeHne U (QyHKIUU TabnuIax OCHOBHBIE
JKeJe3bl OpraHOB MHILEBAPEHUS U OpraHbl MHUILEBAPUTEIBLHON CUCTEMBI
MUIIEBAPUTEITHHBIX YeJIOBEKa. XapakTepru3oBaTh
xKeres CYIIHOCTb IHUIIEBAPEHUSL.
31 | Crpoenue ul| Popma u ¢dyskuuum | U3yunts cTpoeHue u DIEKTPOHHBIE
3HaYeHHe 3y60B 3y0oB. CTpoenus 3yoa. | pyHKIuu 3y00B TaOTHUITBI u
Bunbr 3y00B. IUIAKAaTEL.




32 | Mumesapenue IIuranme. PackpeiBath  QyHKIHH PackpriBath byHKIAHA cimonbl. | [udposas
B POTOBOIi MI0J0CTH [TumeBapenue. CIIIOHBI U KEJIYJOYHOTO OnucpiBaTh CTPOCHUE IKEIYIOYHOM | naGoparopus o
H KEITyIKE. [TumeBapuTenpHas CoKa JuIsi  Tpolecca CTCHKHU. I:IaBBIBaTB AKTUBHBIC | HKoMOrHH (maTumk
cucrema. Meroasl | nuieBapeHHUs. BEILECTBA, [CHCTBYIOLINE HA MUIICBOI | pH)
W3YyUYCHUS YKHBBIX KOMOK B JKEJTyJIKE, M NX (DYHKITHH.
OpraHu3MOB. BoinonusaTe 1a00paTOpHBIE OMBITHI,
HaOJro/1eHue, HaAOJIIOATh MIPOUCXOAAIIME SIBJICHUS U
U3MCPCHHC, JlefaTh  BBIBOJA MO  pe3yjbTaram
AKCIICPUMEHT. HaOJIIOCHU.
Cobmoate mpaBwiia padOThl B
Jlaboparopuast E’a60Ta xabuHeTe, o0OpaleHus c
Ne 8, 9 «/leicteue 1ab0PaTOPHEIM 000PYJOBAHUEM
(hepMEHTOB CJIIOHBI Ha
Kpax- Mai»,
«JlencTBue
bepmMeHToB
JKETYJIOYHOTO0 COKa Ha
Oenku
33 | IMumenapenue B | Ctpoenue u dynknuu | M3yunts nepeBapuBanue JlaBaThb ompezeneHue MOHATHUIO | DIEKTPOHHBIE
KUICTHVKE. MUIIEBAPUTEILHON 80%000051 B (hepMeHT. TaOJINIIBI u
BeachBanme CHCTEMBI. JIBEHAIATUIIEPCTHOM Pacmo3naBate W ommchIBaTH ~ Ha | IJIaKaThl.
[lepeBapuBaHue MUINK | KUIIKE. BcaceiBanue TabIuIax OCHOBHBIC OpraHsbl
MHATATEIbHBIX N
B MMATATEIbHBIX  BEIIECTB. MUIIEBAPUTENBHON CHCTEMBI
BCHICCTB. neeHaquarunepctoil | Ctpoenne u  QyHKIUU YeoBeKa.
kuiike. BcacbiBaHue | TOHKOH U TOJICTOM Xapaktepu3oBaTh Poib (EPMEHTOB B
MATATEIbHBIX KHUIITKH. MUIIEBapEHUU.
BemecTB. CTpoeHue u
(GYHKIMHM TOHKOH U
TOJICTOM KUIIIKH.
Anrmenaukc
34 | Perymsmus Perynsius N3yuuth MEXaHU3M XapakTepu3oBaTh CYLUIHOCTb Mpoliecca | DIeKTpOHHbIE
MHILEBapeHHS. MUIIEBAPEHUSI. HEPBHOW M TyMOpaJIbHOU peryJsiun KU3HEACATCIILHOCTH | TaOIUIIBI u
['uruena nutaHus. PETyIISIIHIH Opranm3mMa IJIaKaThl.

I'urnena nuranus

IMUIICBApCHUA.




35 | 3a6oneBanus [Tpodunaktuka Hcnonb3oBaTh puoOpeTeHHBIC | DIEKTPOHHBIC
OpraHoB MMIEBBIX 3HAHUS  JUIS CO6JIIOI[CH5/I$I Mep | Tabnuiibt u
IHIICBAPCHEL. OTpAaBJICHUH, } npoduIaKkTUK 3a001eBaHUN OPratoB | IIAKATbI.

KHIIIEYHBIX UHDEKITHA, MUILEBAPEHUs, OKa3aHUs  MEPBOI
remnaTuTa MIOMOIIY TIPU OTPABJICHUU SAOBUTHIMH
rpubamu, paCTeHUSIMU

36 | Oomen Bemecrs u | OOMen  Bemects  u | Paccmorpers 0OMeHHBIE JlaBath onpeieNeHue MOHATHUIO | DJIEKTPOHHBIE ILIa
>nepruu (4 u) MIPEBpaICHUE YHEPTUU | TPOIECCHI B OPraHU3Me MJIACTUYECKU T KaThl.

KaK HE0OXoauMOe 00MEH, PHEepPreTUYeCKuil OOMeH.
OGMEHHBIE yCIIOBUE XapakTepu3oBaTh CYyIIHOCTh OOMEHa
KU3HEICITCIIHHOCTH BEIIIECTB U TPEBpAICHUSI YHEPTUU B
Tponecent B opraHusma. OpraHu3Mme.
OpraHU3ME [Tnactuyeckuit U Hcnonb3oBath npruoOpeTeHHbIe
SHEPreTHYCCKUI 3HaHWUS  JUIA  COONIIOJICHUS — Mep
0OMeEH. PO UITAKTUKH 3a00JIeBaHUI,
CBSA3aHHBIX C HapylleHHeM oOMeHa
BEIIIECTB
37 HopMbl nuTanus PanmonansHOE YCcTaHOBUTH Onpenenstb  moHsTUS ~ «ocHOBHOU | Ludposas
nutanue. HopMmbl U | 3aBHCHUMOCTH MEXITY 00MeHY, «OOIIMIT 0OMEHY. naGoparopus o
PEKXUM IMUTAHUA. TUIIOM ACATEIBHOCTH CpaBHHMBaTh OpraHW3M B3pociioro u | (husnosorun
MeTtomabt n3yyeHus | 1CJI0BCKa W HOpMamu peOEnKa 1Mo MOoKa3aTesisiM OCHOBHOTO | (JaT4YMK  YacTOTHI
JKUBBIX OpPTaHW3MOB: | MMTaHUA, qepes oOMeHa. neixanus, YCC,
HaOJTI0ICHHE, OCHOBHBIC ITOHATHA. OOBACHATH  3aBUCHMOCTH  MEXJy | apTepuanbHOro naB
H3MCPCHHUC. TUIIOM  JICATEJIBHOCTH YejOBeKa M | JICHUS)
[IpakTuyeckas paboTa: | «OCHOBHON oOMeHy, HOPMaMHU MHUTAHUS.
«Onpenenenne «odumuit 00Mer. [IpoBoanTH OIICHUBaHUE
TpCHUPOBAHHOCTH TPEHUPOBAHHOCTU  OpraHu3Ma  C
OpraHu3Ma | mo MOMOUIbI0 (QYHKIMOHABHOW MPOOHI,
(ynxunonanbHOM (uKkcupoBaTh pe3yNbTaThl U JENaTh
mpobe» BBIBO/I, CpaBHUBAsI
SKCIEPUMEHTAIIbHbBIE JTAaHHbBIC c

OTaJIOHHBIMHU




38 | Butamunbl Butamunsl, ux posnb B | U3yuuth poJib Ha3zeiBaTh OCHOBHEIC rpynnsl | DIEKTPOHHbIE
OpraHu3Mme, BUTAMUHOB B OpraHU3MeE BUTAMHHOB M MPOAYKTHI, B KOTOPBIX | TaOIUIIbI
coliep)KaHuE B TIHILE. | YEJIOBEKa, CYTOUYHYIO OHU coJep)Karcsi. XapaKTepU30BaTh | IJIAKATHI.
CyrouHas noTpeOHOCTh OpraHu3Ma pOJib BUTaMHUHOB B OpraHu3Me, HUX
MOTPeOHOCTh B BHUTAaMHMHax, THIIO- H BIIMSIHUE Ha JKU3HEACITCILHOCTD.
opraHusma B | TUIIEPBUTAMHHO3BI, Hcnonp3oBarh puoOpeTeHHbIE
BUTaMUHaX. [Wmo- u | mposiBIEeHUS 3HAHHS JUISt popUIAKTUKH
TUTIEPBUTAMUHO3BI. aBUTAaMHUHO30B WH(PEKIIMOHHBIX u MPOCTYIHBIX
[IposiBnenus 3a00JIeBaHUM.
aBUTAMHUHO30B

39 | O606mEeHNe Ymenue JIaBaTh O000ImMUTE  3HAHUS, [IpomexxyTouHOE TECTUpPOBAHUE IO

Tembl «ITumesaput | OTPE/ACTICHHS YMEHHUS, HaBBIKH, TeMe
cnbHas  cicrema. | MOHATHAM TEMbI MOJTyYEHHBIC npu
W3YUYEHUU TEMBbI
OOMEH BEIIECTBY
40 | MoueBbinenuTenp | MoueBbnenurensHas | M3yuuts  cTpoeHue H HaspiBaTh  0COOEHHOCTH  CTpOEHHsI | DIEKTPOHHBIE
Hasi cuctema (2 4) | CHCTEMa. Ponw | pynkium § opraHusma ‘IGJ‘IOB?KZ{ —  oprassl | TaOIUIIBI
OpraHoB MOYEBBIJICTUTEIIHHOM MOYEBBIJICTUTEILHON CUCTEMBI. TJIAKAThI.
Crpocuue 41 | MOUCBBIICIICHHS,  MX | CHCTEMBI. Pacno3naBath W  ommchIBaTh  Ha
3HaueHue. CTpoeHue u TabauIax OCHOBHbBIE
(GyHKUHK moYeK byHKIMHA TOYEK. OpraHbl MOYEBBIJICIUTEILHON
HedpoH- cTpykrypHas CUCTEMBbI YeJIoBeKa. XapaKTepu30BaTh
eIMHHIIA TTOYKH. CYIIHOCTB TPOIIECCa BBIICTIEHUS U €T0
Vnianenne woud U3 poIib B 0OMEHE BEIIECTB.
opraHu3zma
41 I[Ipenynpexnenue MouderoIoBEIC 3HaTh MEpBI Hcmons3oBaTh npuoOpeTeHHbIE | DIEKTPOHHBIC
326 0MeBaHmi uH(pEKIUU, Mepbl HX | NPOPHUIAKTUKH 3HaHUA NI COONIOAICGHUS ~ Mep | TaOJHIIbI
nouek.  TTurnesoii | TPEAYTPEKIACHHS. 3a0osieBaHui poUIaKTUKH 3a00JIeBaHUH | MJIaKaThI.
[Ipenynpexnenue BBIJICITUTEIILHOM BBIJICTTUTEITILHOU CHCTEMBI,
PEAUM 3a00€BaHUs  TOYEK. | CHCTEMBI, MPODUITAKTUKI MpOoPUIAKTUKH BPEIHBIX MPUBBIYEK.
Cobmronenue BpPEHBIX MTPUBBIYEK.
CaHUTapHO-

TUTUCHUYCCKUX HOPM
U TpaBWI 370POBOTO
o0pa3a KHU3HH.




42 | Kowxka (3 u) 3HayeHue W cTpoeHue | 3HaTb  CTPOCHHE n Ha3piBaTh  0COOEGHHOCTH  CTPOCHHS | DIIEKTpOHHBIE
KOKHBIX TIOKPOBOB U | YHKIIHH KOXHU KOKH YeJIOBEKa. TaOJIUIIBI u
3HaueHHe Koku W | CTM3HCTBIX TJIaKaThl.
ee cpocHue o6oouek. OyHKIUU HazwiBaTh GyHKIIMH KOXKHU.
SMUACPMHUCA, AEPMBI U
runoiepMsl. Bosocsl u PacnoznaBatb W omuchiBaTh  Ha
HOI'TU- TIPOU3BOJIHBIC TaOIMIAX CTPYKTYpPHBIE KOMIIOHEHTBI
KOXH KOXKH.

43 | Hapymenus [Tpuemsi okazanus | U3yunTh BO3MOKHbIE Hcnonb3oBarh pUOOpETEHHBIC | DIEKTPOHHBIC
KOKHBIX TIOKPOBOB IIepBOM IOMOIIM ce0e | HapyIICHHUs KOKHBIX 3HAHUS  JJIA c06JH0ILerI$1 Mep | Tabmuibt u
" OBPEKICHHS U OKpYKalOUMM IIPH | MOKPOBOB u npoHITaKTUKKH 3a00JICBAaHUN KOXKH M | TUTAKATHI.

TpaBMax, 0KOrax, | MOBPEXIACHUS KOXKHU JIPYTUX MOKPOBOB TeJa.
KOAKH 00MOPOKEHHSIX u

npoduIaKkTUKa

panenui. Hapymenus

KOXKHBIX TIOKPOBOB H

WX TPUYUHBI.

44 | Ponmp  KOXH B | Ponb KOXXH B | PackpbIBaTh poib KOXKHU B Knaccudunuposarts npuuunsl | Hudposas
TEPMOPETYJIALMH. TEPMOPCTYJIANN. TCPMOPCTYJIALNHA. ) 3a00JICBaHUM KOXKH. _]]a60paTQpH;{ o
3aKaIHBaHMe. 3akanuBaHue. OHHCLEBaTB HPHUCMBI Ha3zsiBath MIPU3HAKU oxora, | ¢puznoIoTUN
Okasanme  mepBoii Oxkazanue IepBOM :gﬁig:OMﬂgMgﬁiqugﬁ 0OMOPOKEHHUST KOXKH. JIATYUK
OMOIIH rpH ITOMOIIH IIpH OnuceiBaTh Mepsl, MpUMEHsIEMbIe npu | TEMIIEPATYPEI n

TEILIOBOM U yAape. 0KOT'aX, 0OMOPOKEHHSAX. BJIQ)KHOCTH)
TETIOBOM u

COJIHEUHBIX yAapax

COJIHEYHOM YyJapax

OmmceIBaTh  CHUMITTOMBI
Jquniasg, 4€COTKH.

CTPUTYIIIETO

HazwiBaTh Mepbl pOoPUITAKTUKHA WH-
(heKIMOHHBIX KOKHBIX 3200JIeBaHUN.
Onpenenars IOHATHE
«TEPMOPETYIISIUS. OnuceiBaTh
CBOMCTBA KOXH, ITO3BOJISIIOINME i
BBIIIOJIHSITh GYHKITUIO oprasa
TEPMOPETYJISINH.




PackpeiBaTh 3HaueHWE 3aKaJTUBAHHS
JUTSL OpraHu3ma.

OnuceiBath
poLenyp.
HaspiBaTh mpH3HAKM TEIJIOBOIO YyJIa-
pa, COJIHEYHOT O yzaapa.

BUbI 3aKaJINBarOmux

OnuceiBath IIPUEMBI IIEpBOM
IOMOIIM IIpU  TEIJIOBOM  yJape,
COJIHEYHOM YyJ1ape.

AHanu3upoBarb u 000011aTh
nHpOopMannIo 0 HapyLICHUSX
TEPMOPETY SN, MOBPEKICHUSIX

KOXH W TMPUEMAX OKa3aHUs IEPBOU
MOMOIIIU B XOJI€ 3aBEPIICHUS PAOOTHI
Hag npoektoM «Kypcel  mepBoit
TOMOIIH IS

HIKOJIbHUKOBY
45 | DHaOKpPUHHAS DHIOKpUHHAS N3yunte cTpoeHne u HazpiBaTh 0COOEHHOCTH CTPOCHHUSI M | DIIEKTpOHHBIE
cucrema (2 1) cucrema. GYHKIIUU  YHAOKPUHHOU paboTHI JKene3 YHAOKPUHHONU CUCTEMBI, | TaOIHIIbI

CUCTEMBI JKele3bl BHEIIHEW W BHYTPEHHEH | Iiakatsl.
Kene3pr BHemnrHeH, | JKemesnl BHEIITHEM, CEKpELIUU. Paznnuatn
BHYTPEHHEN U | BHYTpEHHEN u JKele3bl BHEIIHEH W BHYTPEHHEHN
CMEIIaHHOMN CMELIaHHOM CEKpELnH, CEKpELUU.
CeKpeLuu ux CTPOEHHUE u
byHKIIMH
46 | Ponms ropmonoB B | ['opmoHBI )kene3 | U3yuuTs posib TOPMOHOB Hatb OITpeJIeIICHNE MOHATHIO | DJIEKTPOHHBIE
oOMEHe  BeIEeCTB, | BHyTpEeHHEH u | B oOMeHe BelecTB, pocTe ropMoHbl. HaspiBaTh 3aboneBanHus, | TaOIUIIBI
pocTe W pa3BUTUHU | CMEIIAHHOM CEKPELUH. | U pa3BUTUH OpPraHn3Ma CBS3aHHBIE C THUNOPYHKIMEH W | TUTAKATHI.
Opranusma bosne3nu, cBs3anHbIe € runepyHKIKeH YHIOKPHUHHBIX JKee3.

runep- u
runoyHKIueH xemes.
Perynsuus

ACATCIIBHOCTH XKCJIC3.




47 | HepBHasi cucreMa | 3naueHue HepBHOU | U3yuuTh 3HayeHue, | 1 JaBatb onpeaeeHus MOHSTHIO | DJIEKTPOHHBIE
Su) CUCTEMBI. CTpOEHUE u peduexkc. HaspiBatb  0cOOEHHOCTH | TaOJIUIIBI u
LlenTpanbHbIi U | GyHKIMOHUpPOBaHHE CTPOEHUS HEpPBHOU CUCTEMBI, | TUIAKATHI.
3HayeHue, nepudeprudecKuit HEPBHOU CUCTEMBI byHKIIUN HEPBHOM CHUCTEMBI.
CTpPOCHHUE U | OTAEIbI HEpPBHOU Pacno3naBate u  onucheIBaTh  Ha
(GYHKIIMOHUPOBAHU | CUCTEMBI. TaOJIMIIaX OCHOBHBIC OT/IEJIBI M OPTaHbI
€ HepBHOU cucteMbl | PeduiekTopHblit HEPBHOM CUCTEMBbI YEJIOBEKA.
MPUHITUTT
JIeATEITbHOCTH
HEPBHOU CUCTEMBI.
48 | ABTroHOMHBII HeliporymopanpHas W3yuuts crtpoenue wu |1 HaspiBate  ocobennoctu  pabotsl | Ludposas mabopar
(BereTaTHBHBIN) peryJisitus IpoLecCoB | 3HAYEHWE  aBTOHOMHOM ABTOHOMHOTO oTnena HEpPBHOH | opus 1O
oTen HEPBHOM | KU3HEACATEIHLHOCTH HEPBHOM CUCTE MBI CUCTEMBI. dusnonorun
CUCTCMBI. opranusma PaznuuaTh ¢ MOMOIIBIO UILTFOCTPAILAN | TaTUUK
Heitporopmonansn B yuyeOHHMKE CHUMIIATUYECKUH U | apTepUaIbHOTO

ast peryJsius

napacUMIaTUYECKUN MOJOTAEIbI
aBTOHOMHOI'O oTzaea HEpPBHOU
CHCTEMBI 110 OCOOEHHOCTSIM CTPOCHHS.

Paznuuare nmapacumMnaTUdecKud U
CUMIIATUYECKUH  TOAOTAENBl IO
0COOEHHOCTSIM BIIUSTHUS Ha

BHYTPEHHHUE OPraHbl.

OOBsCHATh Ha NMpPUMEPE pEaKLUu Ha
CTpeCC  COTJIaCOBAaHHOCTb  PabOTHI
JKeN€3 BHYTPEHHEH CEeKpeuun |
OTZIE€JIOB HEPBHOM CUCTEMBI, PA3IUYUE
MEXIy HEpPBHOM M TyMOpalbHOM pe
ryjgsinueil mo olueMmy  Xapaktepy
BO3JICHCTBUS HA OPTaHU3M.

BBIMONHATE ~ OMBIT,  HAOMIOIATH
IPOUCXOIALIINE IIPOLECCHI 54
CpaBHUBATh MOJTYYCHHBIC PE3YIIbTATHI
OIIbITa C OXKUAAa€CMbIMU (OHI/ICEIHHBIMI/I
B TEKCTE YUCOHHKA)

naBieHus (IyJibca)




49 | CniuHHOM MO3T Crpoenune u ¢yakuuu | U3yunts cTpoeHue u HazpiBaTh 0COOCHHOCTH CTPOCHHUS M | DIEKTpOHHBIE
CIIMHHOTO Mo3ra. | pyHKIuu CIIMHHOI'O byHKIMN CIIMHHOI'O MO3ra. | TaOJINIIbI
Cepoe u Oenoe | mosra PacrioznaBate ¥ omMchIBaTH  HA | IJIAKATHI.
BEUIECTBO  CIMHHOTO TaOJIMIIAX OCHOBHBIE YACTHU CIIMHHOTO
mo3ra. Peduekropnas MO3ra.
u MIPOBOIHUKOBAS
GYHKIIMM ~ CIIMHHOTO
MO3ra.

50 | l'omoBHO#M mo3r: | Ctpoenue u ¢ynkuuu | U3yunts crTpoeHue u DIIeKTPOHHBIE
CTpOCHHE U | TOJOBHOTO Mo3ra. | pyHkuuu TOJIOBHOTO TaOIUIIBI
GyHKIUH. Cepoe u Oenoe | mosra IUTaKaThl.

BEIIECTBO T'OJIOBHOTO
Mo3ra. OyHKIUU KOPBI
OOJIBIINX MOTYIIAPUH.

51 | O606menue Tem « | YMeHue JlaBaTh O0o0muT,  3HAHUS, [IpoMexkyTOUHOE TECTUPOBAHUE IO
DHIOKPUHHAS OIpeeIeHUs YMEHU4, HaBbIKH, TEMe
CHCTEMEY . MTOHSITUSM TEMBI MOJTyYEHHBIC npu

W3YUYEHUU TEMBI
«HepBHast
CHUCTEMAY

52 | Opranbl  uyscrs. | Opranbl  9yBCTB, uX | M3y4uTh OpraHsl 4yBCTB, JlaBaTb  ompeneneHuss  MOHATHUSM:
Anaamzatopsl (6 | PO B KU3HU | X  pOJIb B JKU3HU OpraH 4yBCTB, PELIENITOp, aHAJIU3ATOP.

") 4eJI0BEKA. YeJIOBEKa, aHAM3aTopHl, Ha3piBaTh Opranbl 4yBCTB 4YeJIOBEKa,
AHnanmu3atopel. Yactu | yacTtu aHanmu3aropa. aHaIM3aTOPbI

Kax aHaJIM3aTopa.

JIEUCTBYIOT OpraHbl

YyBCTB u

aQHAJIN3aTOPbI

53 | Opran 3penms u | Opran 3penus. | U3yunte cTpoeHue u Ha3piBaTh  0COOEHHOCTH  CTPOEHHUS | DIEKTPOHHBIE
3PUTENBHDIH BcnomoratenbHbIi (GyHKIIMU OpraHa 3peHust opraHa 3peHHsl U  3PUTEIBHOTO | TaOJIUIIBI
AHATH3ATOD amnrmnapar riasa. | u 3pPUTEIHLHOTO aHaJIM3aTopa. Pacno3naBath U | TJIaKaThl.

CrtpoeHue U QyHKIMHU | aHAIU3aTOpa ONMKCHIBATH Ha TaONMIIaX OCHOBHbBIE

000I104eK riasa.




Onrtuyeckast cHcTEMa
IJ1asa.

YaCTHu opraHa 3pC€HHA U 3PUTCIBHOIO
aHaJIM3aTropa.

54 | 3a6oneBanus u | Hapymenune 3penus, | 3HaTh HazpiBaTh 3a00JieBaHMs, CBSI3aHHBIE C | DJIEKTPOHHBIE

noppexaenus rias | X npoduIakTUKa. | pacnpocTpaHeHHbe 3a0 HapylHIeHHEeM paOOThl OPraHOB 3PEHHUSI. | TaOJIUIIbI
3abosieBaHus U | OJIeBaHUs u Hcnonbs3oBatk IIPUOOPETEHHBIE | MJIAKATHI.
MOBPEXKACHUS  TJIa3, | MOBPEKICHUS rIas, 3HaHUA i1 COONIONCHUS  Mep
npoQUITaKTHKA. YMETH po(UIaAKTUKA 3a00s1eBaHU u
JlanbHO30pKOCTH U | OKa3bIBaTh MEPBYIO MOBPEXACHUI OpPraHOB 3PEHUSI.
OJIM30PYKOCTb. MIOMOIIIb NPU
['uruena 3penus. MTOBPEKICHUSIX TJIa3.

55 | Opranbl cnyxa wu | Ctpoenne napyxuoro, | U3yuurs — crpoeHue u HaspiBaTh  0COOEHHOCTH  CTpoOeHHsI | DNEKTPOHHBIE
DaBHOBECHS. Hx | cpenxero, (GYHKIMU OpPraHoB ClTyXa oprasa ciyxa u CIIyXOBOTO | TabyuIbl
AHATA3ATOPHI BHYTPEHHET0 yXa. | 1 paBHOBeCHs aHaJIM3aTopa. Pacnio3naBath U | rakarel.

CryxoBou ONKCHIBATh HAa TaOIHIIAX OCHOBHBIC
aHaIM3aTop. 4acTH OpraHa cjiayxa H CIyXOBOTO
Hapymenne ciyxa, ux aHaM3aTopa

npoQUIIaKTHKA.

I'uruena ciyxa.

BectuOynsipubrit

anmapar -  oprad

paBHOBECHS

56 | Opransl  ocszanns, | Ctpoenue n gyHkuuu | U3yunts  cTpoeHue u Ha3piBaTh  0COOEHHOCTH  CTpOEHHUS | DIEKTPOHHBIE

0GOHSHUA 1 BKyca | OPTaHOB ocs3aHus, | QyHKIMH OpraHoB opraHa ocs3aHusi, OOOHSHHS U BKyca. | TaOJIHIIbI
O0OOHSIHUS U BKyca ocs3aHUs, OOOHSHMS U PacrioznaBate ¥ OmMCHIBATH  HA | IJIAKATHI.
BKyca Tabiuuax OpraHbl ocsi3aHus,
OOOHSIHUSL U BKyCa

57 | O606menne Tembl | YMeHHE J1aBaTh O0600muUT,  3HAHWS, [IpoMexKyTOUHOE TECTUPOBAHUE IO
«Opraubl  4yBcTB. | OPEIETCHNS yMEHHUS, HaBBIKH, TEME
AHanH3aTops MOHSITUSIM TEMBI MOJTyYeHHbIE npu

V3YYEHUH TEMBI

58 | MoBenenue u | Bpoxnenusie ¢opmel | U3yunTh BpoXKAEHHBIE U JlaBaTb ~ OmIpeneneHus  MOHATHUSAM:
neuxuka (5 4) TTOBEJICHUS: npuoOpeTeHHbIe  (HOPMBI 0e3yciioBHBIE PEQIICKCHI, YCIOBHBIC

0e3ycioBHbBIE MIOBEICHHUS. pedieKchl.

pedIeKcHl,




BposkaeHHbIe WHCTUHKTBHI, HasbiBaTh mpuHIUD paboThl HEPBHOM
dopMBI ToBexeHusL. | 3ATICUATICHNE. CHUCTEMBI.
[TpuobGperenHbie Ipuobperermrre
dopMBl  TIOBEACHUS:
(popmbi nOBE/ICHMS. YCIIOBHBIE pedIeKchl,
IUHAMUYCCKUN
CTEPEOTHIIL,
paccyiouHas
JIESATEIbHOCTD.

59 | 3akoHomepHOCTH buonornueckue 3HaTh 3aKOHOMEPHOCTHU XapakTepu3oBaThb 3HAUYEHHE CHa I
paboThl TOJIOBHOTO | PUTMBI. Con u | paboThI TOJIOBHOTO OpraHv3Ma 4ejioBeKa
MO3ra. 00pcTBOBaHUE, Mosra. buonornueckue
buonornueckue 3HAYEHUE CHA. putmbl. CoH ®  ero
putMbl. COH U ero 3HaYEHHUE.
3HAYEHHUE.

60 | Ocobennoctu [lo3HaBarenbHast PackpeiTh 0ocobeHHOCTH HaspiBaTh  0COOCHHOCTH  BBICIIEH
BBICILIE  HEPBHOM | I€ATEIBHOCTh MO3Ta. | BBICHIEH HEpPBHOM HEPBHOM JEATEIBHOCTH U TOBEICHUS
JIeATETbHOCTH Co3HaHue 4enoBeKa. | IEeATEeIbHOCTH YeJIOBEKa. YeJ0BeKa.

YEJI0BEKa. Peus. Mpelenue. Hcnonb3oBars npuoOpeTeHHbIE
[To3HaBaTenbHbIE OcoOenHoctu 3HaHUA JUIS OpTaHu3alu  y4eOHOM
MPOLECCHI. MbIUIeHUs. [lamsTs. JEATEIIbHOCTH

Bunabr MaMsITH,

MIPUEMBI

3alIOMUHAHUSI.

61 | Boms, AMOIMH, | DMouuu. HaspiBaTh  OCOOCHHOCTH ~ BBICHICH
BHUMAaHHE. ®dusnonornyeckas HEPBHOM JEATEIBHOCTH U TOBEICHUS

OCHOBA >Monui. Bos.
Baumanmne.
Henpouzsonbhoe n
MIPOU3BOJIHLHOE
BauManne. CrocoObl
noJAep KaHus
BHUMaHUS

YeI0BeKa.

XapakTepu3oBaTh 0COOCHHOCTH
BBICILICH HEPBHOWM [JIEATEIIBHOCTH U
MOBEACHUS YCI0BEKA.

Hcnons3oBaTh npuoOpeTeHHbIE
3HAHWUS JUIS OpPTaHHW3alu  y4eOHOM
JIeSITEIILHOCTH




62 | Pabotocnocobnoct | CTaguu Hcnonb3oBars puoOpeTEeHHBIE

b. Pexxum Hs. paboTOCTIOCOOHOCTH: 3HAHUS JUIs panoHaIbHON
BpabaThIBaHUE, OpraHu3aliy TPYJa U OTAbIXA.
yCcTOMYuMBas
paboTOCIIOCOOHOCT,

YTOMJIEHHE.
PanmmonansHas
opraHuszanusi Tpyjaa u
oTnbIxa. Pexxum qHs.

63 | IosioBasi cucrema. | XKenckas u MyKcKas HaspiBaTh  0COOEHHOCTH  CTpoOeHHUsI | DNEKTPOHHBIE
NuauBuayanbHoe | MMOJOBBIE CUCTEMBI MY>XCKOM M KEHCKOH  IOJIOBOM | TaOIUIIBI
pa3BuTHE CUCTEMBI. IUTaKaThl.
OpraHusma PacrioznaBate M omMchiBaTh  Ha

TadaIuLIax

[TonoBass cucrema MYKCKYIO M JKEHCKYI0 IIOJIOBBIE

YeJI0BeKa. CUCTEMBI.

64 | Hacnencreennsle u | HacnenctBeHHble OOBSACHATH MPUYMHBI  MPOSBIICHUS
BPO’JICHHbIE 00Je3HU, UX TPUUUHBI HACJIEJICTBEHHBIX 3a00I€BaHHA.
3a00JieBaHU. U TIPENYyTIpeXICHHUE. Hcnonw3oBath IpUOOpETEHHBIE
bonesnu, Wudexuuu, 3HaHUA Ui~ COONIONCHUS  Mep
nepe1aBaeMble HepeaaronIuecs npodunaktuku 3aboneBanuii, BUY-

IIOJIOBBIM ITyTEM MOJIOBBIM IyTEM, HX UH(EKIINU.
npodunaktuka. BUU-

UHQEKITHSL.

65 | BuytpuytpobHoe Pa3smHo)keHune u JlaBath  ompeneneHuss  MOHATUSAM: | DIIEKTPOHHBIE
pa3BUTHE pa3BUTHE. pa3MHOXEHHE, OTLJI0IOTBOPEHHE. TaOJIUIIBI
opraHusma. BuytpuytpobHoe Hcnons3oBath pUOOpETEHHBIE | MJIAKATHL.
Pa3Butne rocJie | pa3BUTHE. 3HaHUS  JUId  COOJIONEHUS  Mep
POXKIEHUS OmonoTBOpeHHE, npodunaktuku 3aboneBanuii, BUU-

oOpa3zoBaHue WHDEKIIH.
3apojplllla M IUIoAA.

Cobmoienue

CaHUTApHO-

TUTHEHUYECKUX

HOPM U IIPaBUII




310pOBOTO obpasza
YKU3HU.

66 [ O Bpene | Biusuue Hcnonbs3oBate IIpUOOpETEHHbBIE
HapKOT'€HHBIX HapKOT'€HHBIX 3HaHUS  JUId  COOJIONEHUs  Mep
BELIECTB BELIECTB Ha 3/10pPOBbE NpOGUIAKTUKN BPEIHBIX TPUBBIUCK.

U cy1b0y YeJoBeKa

67 | [lcuxonornueckue | [lcuxonoruueckue HaseiBaTh IICUXO0JIOTMYECKHUE
0COOEHHOCTH 0COOEHHOCTH 0COOEHHOCTH JINYHOCTH.

JUYHOCTH JUYHOCTH: XapakTepu3oBaTb poJib OOy4YeHHS U
TEMIIEPaMEHT, BOCIIUTAaHHUS B PA3BUTUU TICUXUKU WU
XapakTep, HHTEPECHI, IIOBEJICHUS YEJIOBEKA.
CKJIOHHOCTH,
CHOCOOHOCTH.

68 | O6061EeHne u | Ymenue JaBaTh O0600mMTh  3HaAHUA, [IpoMexyTOUHOE TECTUPOBAHUE IO

- | moBTOpEHUE olpeneneHus yMEHUs, HaBBIKH, TeMe

69 MOHSITUSIM TEMBI MIOJIy4YEHHBIE npu

V3YYEHUH TEMBI

70 | TectupoBanue 10 YMeHue HroroBoe TtecTtupoBaHHE 3a KypC
Kypcy Ouosioruu B 8 CaMOCTOSITEIILHO ouonorun 7 kinacca. CamoaHanus u
KJacca PUMEHATH, 000011aTh U CaMOOLIEHKa 00pa30BaTeNbHBIX

CUCTEMAaTHU3UPOBATh JOCTHKEHUM MO0 UTOraM U3y4eHHUs
3HaHUS, HOJyYEeHHBIE Kypca
MIPU U3YUYEHUH TEM

TemaTHyeckoe NJIaHNpPOBaHHMe MaTepHaJa B 9 Kiacce

«O01mMe 3aKOHOMEPHOCTH KU3HU»

Yacte 1. O6mIme 3aKOHOMEPHOCTH KU3HU

YacTtsb 2. 3aKOHOMEPHOCTHU KU3HHU HA KIIETOYHOM YPOBHE




YacTtb 3.

3aKOHOMepHOCTI/I KN3HU HAa OPraHu3MCHHOM YPOBHEC

Yactp 4. 3aKkOHOMEPHOCTH MPOUCXOKICHUS M PA3BUTHS KU3HU Ha 3emiie
Yactp 5. 3aKkOHOMEPHOCTH B3aMOOTHOIIIEHUN OPraHU3MOB U CPEJIbI
Ne HeneBas ycTaHOBKa] Kou- | OcHoBHBIE Buabl Ucnosb3oBanue
n/nf Tema Coepikanue ypoka BO | AefiTeJIbHOCTH 00y4alomuxcs oGopymoBaHu
yaco| Ha e
B YPOKe/BHEYPOUHOM 3aHSATHH|
Oo0mue buonorus- Hayka o KHBOI 1 JlaBaTh ormpeneneHus TEPMUHY]
3aKOHOMEPHOCTH npupoje. Poss 6nonoruu B OuoJorHs.
1 | sku3HN (4 '*I) HpaKTquCKOﬁ HpI/IBOI[I/ITL MIpUMEPH]
AESITCITbHOCTH JIFOJICH. MPAKTUYECKOI 0 IIPUMEHEH U]
buosnorus- Hayka O JIOCTUKEHU I COBPEMEHHO|
KHBOM MUDPE OMOJIOTUH.
2 | Metoasl MeToabl U3y4eHHs KUBBIX| 1 [lepeuncnutsb METO/1b]
OMOJIOTMYECKUX OpraHU3MOB Hay4HOTO MCCIIEI0BaHUS.
HCCIIE0BAHUMN
3 [ O6mue cBoiicTBal OTyIMUUTENBHBIE 1 JlaBaTb oIpeneneHue MOHATUIO
KHUBBIX OPIraHU3MOB 0COOEHHOCTHU YKUBBIX] KHU3HbB.
OpraHu3MOB OT HCXHBBIX] HaspiBaTh NpU3HAKM  KUBBIX
T€l, €IWHBbI MPUHIINII OpTaHH3MOB.
OpraHusaniy, obmen OnuceiBath MPOSIBIICHUS]
BEMICCTB M OHCPIHH, CBOMCTBA KHBOTO.
OTKPBITBIE CUCTEMBI.
Briensars 0COOEHHOCTH
Pa3BUTHUS KUBBIX OPraHU3MOB.
4 | MuorooOpasue ¢opM| YpoBHH OpraHu3aIuy| JlaBaTh omnpeneneHus TEpMUHY| DJIEKTPOHHBIE
YKUBBIX OPraHU3MOB KUBOU IIPUPOJIBI. TaKCOH. TaOJIUIIBI U TUTAKATHL.
MHorooGpasue JKUBBIX] HaspiBaths ypoBHU Opranuzanuu
KU3HU u AJIEMEHTHIL,




OpraHU3MOB. [{apcTBa oOpazyrolue YPOBEHb,
JKUBOU ITPUPOJIBI OCHOBHBIE  L1apCTBa  JKHUBOW
PUPOJIBI, OCHOBHBI€
TaKCOHOMUYECKHUE €IMHULIBI
SABnenus u| O6001meHune panee| M3yuuts Onpenensate  oTauuuTeNbHbIE | MuKpockon
3aKOHOMEPHOCTH M3YYEHHOTO0  MaTepuana.| MHOroodpasue KJIEeTOK PU3HAKU KJIETOK MPOKApHOT U | HupoBOH,
JKM3HH HA KJeTo4HoM| MHorooOpa3ue TUIIOB| 9YKapuOT U BbISIBUTH JYKapHoT. [TpuBOUTH | MUKpOTIpEnIapar bl.
ypoBHe (10 4) KJIETOK: 0COOEHHOCTh ux MIPUMEPbI OpraHu3MOB
CBOOOHOKHUBYIIIME U] CTPOEHUS pa3HbIX IPOKAPUOT U IYKAPHUOT.
Mmoroo0pasue KIeToK.| 00pasyroiiye TKaHW,| LapCcTB XapakTepu3oBarhb
IIPOKAPUOTEI, 3yKapHOTEI. CYyILIECTBEHHBIE MIPU3HAKU
Poib yuHBIX B M3y4cHHH] JKU3HEAEATETbHOCTH

KJICTKH.
Jlabopamopnas pabo- md

No |

«MHoroo0pazue KIJIEeTOK
sykapuor. CpaBHEHUE
pacTUTETbHBIX "
JKUBOTHBIX KIICTOK»

CBOOOJTHOKMBYIICH KIETKU U
KJICTKH, BXOJSIIIEH B COCTaB
TKaHH.

HasreiBaTth MMEHa  YYEHBIX,
MOJIOKUBIIAX Hayajo
WU3YUYEHUIO KIIETKH.

CpaBHMBaThH CTPOECHUE

pPaCTHTENBHBIX W  JKHBOTHBIX]
KJIETOK.

DuKcupoBaTh pe3yNbTaThl
HaOJIIOI€HNI U JIeJ1aTh BHIBOIEL.

CoOuroaTh npaBuia
pabotel B  KabOuHere,
oOpareHus C
71a00paTOpHBIM

000pyTI0BaHUEM




XUMHUYECKHE
BEIIECTBA B KJIETKE

0O0001mmenue paHee]
M3YYCHHOTO  MaTepuaa.
OcobeHHocTH

XAMHUYECKOTO cocTanal
JKUBOM KJIETKH U  €ro

CXOJICTBO Y pa3HBIX THUIIOB
kieTok. Heoprannueckue y

OpraHWYEeCKHE  BEIECTBY
KIICTKH. ConeprxkaHue
BOJIbI, MHUHEpaIbHBIX
coJIeH, YTJIEBOJIOB,

JINIUJI0B, OCIIKOB B KJIETKE
u opranuzme. Mx ¢ynkuuy
B JKHU3HEICITCIbHOCTU

N3yunTh XUMHUYECKU
COCTaB Yy  pa3HbIX
TUIIOB KJIETOK.

Pasnuuate W Ha3bIBaATH
OCHOBHBIC HEOPTaHUYECKHE U
OpraHuvYecKue BEIIECTBA
KIeTKH. OOBACHATH (PyHKINH
BOJIBI, MUHEPAITbHBIX
BEIIECTB, OCJIKOB, YTIICBOJIOB,
JHMIUAJOB W HYKJICHHOBBIX
KHCJIOT B KIIETKE.
CpaBHUBaTh  XHUMHYECKUU
COCTaB  KJIETOK  JKUBBIX
OPraHu3MOB U TE€JN HEKHBON
IPUPOJIBI, IENIATh BHIBOJIBI

Mukpockorn
UpPOBOH,
nabopaTopHoOe
obopyoBaHue 1o
U3YYECHHIO
XHUMHUYECKOTO COCTaBa
KJIETOK

KJIETKH
CrpoeHne KIeTku CrpykTypHBIE yacty| U3yunts CTpOEHHE Paznuuate ocHoBHble uyactu | Lludposoit
KJIETKHA: MeMOpaHa, siipo,| KIETKH kyeTku. Ha3piBaTh 1 OOBSACHATH | MUKPOCKON M TOTOBbIE]
LUTOIIa3Ma v CYILLIECTBEHHBIE ITPU3HAKN BCEX | MUKpOINpENnapar bl
OopraHouJiaMu y yacteid kieTku. CpaBHUBATh
BKJIIOUEHUS MHU. 0COOEHHOCTH KJIETOK PACTECHHH
1 ’KMBOTHBIX
Beiaensars " Ha3bIBaTh|
CYILECTBEHHbBIE MPU3HAKH
CTPOEHUS OPTaHOMUI0B.
Opranounsl kietku ¥ OpraHounasl kieTku U ux| M3yuunTs  (yHKIMY Paznuuate opranouas! kinetkd| Lludposoit
uX QyHKIHMH byukun MeMOpaHHble W OpPraHOMIOB KJIETOK, Ha pUCYHKE y4eOHUKa.| MUKPOCKON U TOTOBbIE
HEeMeMOpaHHbIe BBISIBUTH uX OOBACHATD (GyHKIMH| MUKpOITpenapar bl
OpraHOU/IbI, OTJIMYUTEIIbHBIE OTJENbHBIX  OPraHOUJOB B
OTJIMYUTEIIbHBIE 0COOEHHOCTH KU3HEJEATEIIBHOCTH
O0COOEHHOCTH UX CTPOCHUS] pacTUTENBHOM M YKUBOTHOW]
U QyHKITIT KJIETOK




9 | Oomen  Bemects - OOmeH BELIECTB U Jate ompeneneHuss MOHATHSAM| DJIEKTPOHHBIE
OCHOBa MpEBpalllCHHEe  SHEPIrUH- ACCUMWJIAIINS, JUCCUMUIIALMS,| TAOJIMUITHI M TUTAKATHI.
CYIIECTBOBAHUSA MIPU3HAK JKUBBIX MJIACTUYECKUIA oOMeH,

KJICTKH OpraHU3MOB, OCHOBQ JHEPreTHYECKHU OOMEH.

JKHU3HCIACATCIIBHOCTH Ha3spiBath dTaIlbl oOMeHa|
KICTKH. ACCHMUIALUS BEIIECTB B OpPraHu3Me, pPOJIH
JACCUMUJIALINA- AT® u depmeHTOB B OOMEHE
MIPOTUBOIIOJIOKHBIE BELIECTB

nporecchl. CuHTE3 OeKa i

(OTOCUHTE3- BaKHEUININE

peakiuy oOMeHa BElIeCTB

10| buocunres Oenka Bl OOMEH BEIIECTB -OCHOBA HaBatb onpezeneHruel DIEKTPOHHBIE

KJIETKE KU3HEICITCIIHHOCTH TEPMUHAM ACCUMMJIALIMS, TEH. TaOJUIIbI U TIAKaTHI.
KJIETKHU. CaoiicTBaj Ha3zsiBath CBOMCTBY
TeHETHYECKOTO KOJ1a. TEHETUYECKOTO KOJia, POJIb H-
MexaHu3M TpaHCKpUIILNYY PHK, t1-PHK B Ouocunrese
U TPAHCIISIIIIT Oenka.
AHanmM3UpoOBaTh  COAEP/KAHME
ONpeNIeJICHUI: TPUILIET, KOJOH,)
I'EH, TCHETHYCCKHUI KO/,
TPAHCKPUIILHNSL, TPAHCIISIIUS
11| buocuntes yrneonos - IIutanue. Paznuuusy JaBatb onpeeneHnel INeKTPOHHbIE
dhoTocuHTE3 OpTraHW3MOB TIO CHOCO0Y] TePMHUHAM: nMUTaHue,| TaOJUIIbI U TJIAKATHI.
MUATaHUS. DOoTOCHUHTE3. aBTOTPO(dBI, POTOCHHTE3.
Ponb IIMTMCHTY HaszpiBath opranbel pacteHwus,
xnopoduia. 3HaucHUE r7Ie TPOUCXOAUT (OTOCUHTES,
(porocuHTesa. POJIb MUTMEHTA XJIOPOQHILIA.
Kocmuueckas poJIb

3€JIEHBIX PACTECHUM.

AHanu3upoBaTh  COAEPKAHUE
orpeeneHus GoToau3a.
XapakTepus3oBaTh da3pl
(dhoTocuHTE3A.




12| Ob6ecnieuenne kietok| Jpixanme.  OOecredeHue AHanu3upoBaTh  coaep)kaHuel DJIEKTPOHHBIE
SHEprUeu KIIETKH JHEpruen B OIpeIeIeHUN TEPMUHOB| TaOJIMIIBI U I1JIAKATHI.
npoiiecce JbIXaHUSI. TJIMKOJIN3, OpOKEeHHE, IbIXaHUE.
buonornueckoe IIepeunciuts JTaIlbl
OKHCJICHUE. Orarpl SHEPreTHYECKOro ooMeHa.
SHEPTCTUUCCKOTO oOMeHa. HazpiBaTh BelllecTBa -
VCTOYHHMKHU SHEPIUH, MPOAYKTHI
peakuuii JTamna oOMeHa|
BELIECTB.
OnuceiBaTh CTPOEHUE M POJIH
AT® B 0oOMeHE BEILIECTB.
13| Pa3mHoxkeHue kneTku u| PazmHoxeHune xyetky| M3yunts XapakTeprus3oBaTh 3Hay| Hudposoii Muxpockory
€€ JKU3HEHHBIN IMKJI | myTéM Jenenus — obiee | )KU3HEHHBIH — ITUKI €HUE Pa3MHOKEHUS KIIETKH. u
CBOKCTBO KJIETOK| COMaTHYeCKOM CpaBHUBaTh JIeJICHHE KJIETKH| TOTOBBIE MMKPOIIPEINa
OJHOKJIETOYHBIX y| KICTKH Ha IPUMEPE [IPOKAapUOT U DYKApHUOT, [€arh| paT
MHOT'OKJIETOYHBIX JEISIHUXCS  KIIETOK BBIBO/Ibl HA OCHOBE CPABHEHUS. | bl
opranu3mMoB.  Kiieroynoe| KOPCHIKa JIyKa OnpenensaTh HOHATUS «MHUTO3)

JIEJICHUE Yy IPOKApUOT —
JCJICHUE KIIETKH HaJBOE.
Jenenune KJIETKH y
oykapuor. Mwurto3. da3bl
MHTO3a. JKU3HEHHBIN LMK
KJIETKU: uHTepda3sa,
MHTO3. Pa3nenenune
KJIETOYHOT'O COJEPKUMOTO
Ha JIBE JOYEpHUE
KIEeTKH. JlabopamopHhas
paboma Ne 2
«PaccmarpuBanue
MHKPOITpENapaToB c
JEJSIIIUMUCS KIIETKaMI)

U «KJIETOYHBIN LUK,
duxcupoBath pE3yIbTATHI
HaOroeHuil, GopMyInpoBaTh
BbIBO/IBL. COOMIOIaTh TpaBuia

paboTHI B KaOuHeTe,
oOpaiieHusi ¢ J1abopaTOPHBIM
obopynoBanueM.  OOBSCHSTH
MEXaHU3M pacripeiesieHus
HACJIEICTBEHHOTO  MaTepuaia
MEKIAYy JByMsS  JOYEPHUMH

KIETKaMd T Yy TMPOKAPUOT H
JYKapHOT.

HaspiBaTh W XapakTepHu30BaTh
CTaIUH KJIETOYHOIO IIHUKIIA.
HaGmromats ©W  ONMCHIBATH
JIETSAIIAECS KIETKH 10 TOTOBBIM

MHUKpOIIpenaparam.




14| O6001eHNe TeMbl| YMeHue aBarTh O000ImUTE 3HAHU, [TpomexxyTouHoe
«SIBnenus y| onpe/iesieHusl  TOHSTHUSIM| YMEHUS, HaBbIKH, TECTUPOBAHUE TI0 TEME
3aKOHOMEPHOCTHU TEMBbI MOJTyYEHHbIE npy
KU3HH Ha KJIETOYHOM| W3YUYEHUU TEMBbI
YPOBHE»
15| 3akoHomepHOCTH
KM3HHU HA
OPraHU3MeHHOM YPO|
BHe (17 4)
OpranusMm - OTKphbITas]
YKUBAsI CUCTEMA
16| IIpumuTHBHBIC PaznooOpaszue bopMm| N3yunts Beigensars cymectBeHHbie| [{udpoBoii Mukpockon
OpraHU3MBbI OpraHU3MOB: CYIIIECTBCHHBIC MIPU3HAKU OakTepuil,| u TOTOBBI
OJIHOKJIETOYHBIE, npu3Haku OakTe pui, UaHOOAKTEepUil W BHUPY COB.| MUKpoIpenapar bl
MHOT'OKJIETOYHBIE u| nmanoGakTepuii u OObsCHATh (Ha KOHKpETHBIX| OaKTepui,
HekseTouHble. baktepuu| BUpycoB npuMepax) CTpPOEHHUE u| mabopaTopHoe
KaK OJIHOKJIETOYHBIE 3HA4YCHUE OakTtepuii,| o0opya0BaHUE TS
JOSIIGPHBIE  OPTaHU3MBIL. UaHoOaKTepuii ©  BHUPYCOB.| puKcanuu u
Bupychl kak HekieToyHas PaccmarpuBath U OOBSICHATH 110
dbopma KU3HHU. PHUCYHKY yueOHHKa MpoIiece OKpall1BaHUs
OTnAun4uTeNbHbIC GaKTepHii 10
0COOEHHOCTH OakTepuil u TIPOHUKHOBCHUS  BUPYCA Bl Tpapy
BUPYCOB. 3HaueHue KJICTKY U €TI0 Pa3MHOKCHUA.
OakTepuil U BUPYCOB B [IpuBonuTh [IPUMEDBI
pupoJie 3a00J1eBaHUH, BBI3BIBAEMBIX]

OaKTepHsIMU U BUPYCaMHU




17| PactutenbHbIi ['naBHbIC cBoiicTBal YTiIyOUTH ull Brinensars u 00006mats | [ludpoBoit MUKpOCKOT]
OpraHu3m u ero| pacTeHuii: aBTOTpo(HOCTH,| 00001maTh CYILIECTBEHHbBIC MIPU3HAKY | U TOTOBBIE
0COOEHHOCTH HECIOCOOHOCTh K| CyIIEeCTBEHHbIE pacTeHHil M PAaCTHUTEIBHOMN | Mukpomnpenapar BI,
AKTUBHOMY IIpU3HAKW PACTCHUU U KJICTKH. Ha60paT0pHoe
HEPEABUKCHUIO, PacTHTEIbHOM XapakTepru3oBaTh obopyioBaHue TS
pasMEIICHUE  OCHOBHBIX] KICTKH. 0COOCHHOCTHU MPOLECCOB | IPUTOTOBJIEHUS
4acTedl — KOPHsI 1 robera JKU3HEAEATEIBHOCTU BPEMEHHBIX
— B IBYX PasHBbIX CpE/iax. pacTeHUN: IITaHUs, | MUKpPOIIpENapar OB
OcoOenHoctu JIbIXaHUs, ¢dboTocunTe3a,
pacTUTEIBHOM pasmHoxkenusi. CpaBHUBATh
KJIETKH: 3Ha4YEHHE 10JIOBOTO u
MPUHAUIEKHOCTh K Oecrionoro Croco00B
JyKapuoTam, HaJluuue Pa3MHOKEHUs pacTeHul,
KJIETOYHOW  CTCHKH, JenaTh BBIBOJIBI HA OCHOBE
IJIACTU U KPYIHBIX CpPaBHEHHUS.
BaKyOJICH. OOBACHATH POJIb  PA3THYHBIX]
Crioco0pl  pa3MHOXKEHUs] pacTeHMil B )KU3HU YEJIOBEKa.
pacTeHuii:  1MOJOBOE M| [TpuBOIUTE IpUMEpHI
becronoe.  OcobeHHOCTH] HCIIOJIb30BAHUS YEJIIOBEKOM
IOJIOBOTO  pPa3MHOKCHHA. pasHbIX CIIOCOOOB
Tursr Gecrionoro Pa3MHOXEHUSI  PACTEHUU B
Pa3MHOKCHMA: XO3SIIICTBE U B IPUPOJIE
BEre€TaTUBHOE,  CIOPAMH,
JICJICHUEM KJIETKH HaJIBOE
18| MHuoroob6pasue Mmuoroob6pa3zue pactenuii| [late xapaktepuctuky| 1 Boigensates u xapakrtepuzoBaTh | OcoOeHHOCTH
pacTeHui u ux{ CopoBble U CEMEHHbIE| OTIEIOB paCTEHUM CYILIECTBEHHbBIE MPU3HAKU YKUBOTHBIX
3HAYEHHE B IPUPOJIC | pACTEHUS, nx| CTPOCHUS u MPOIIECCOB OpraHu3MOB.
OTJINYUTEIbHBIEC IPU3HAKU KU3ZHEAESITeIIbHOCTU I'epOapHbrii
Marepua
OtnenoB pacTeHU.
CpaBHuUBaTh CTPOCHUE
pacTeHuid, Jenartb  BBIBOJIBI.
XapakTepu3oBaTh 3HAYCHUE

pacTeHUul Juisi  NIPUPOIBI U




YCJIIOBCKA. OTMeyaTh|
OIIACHOCTD AJ0BUTHIX paCTeHI/Iﬁ .

19| Opranusmel  napctBal I'pubbl, ux cxoactBo ¢l JlaTh XapaKTepUCTUKY Breimensate u xapakrepusonath | [ludpoBoit Mukpockor
rpu0OB U JUIIANHUKOB | IPYTUMHU CYILIECTBEHHBIX CYILIECTBEHHbBIC MPU3HAKU | U TOTOBBIC
AYKaApUOTUYECKUMH MPU3HAKOB CTPOCHUS U CTpOCHUSA u MIPOIIECCOB | MUKpoOMpenapaT
OopraHu3Mamu — mpomeccos KH3HEACATCIILHOCTH
PaCTEHUSAMU U KUBOTHBIMU| yp3He eI TeIbHOCTH bl TpUOOB, TepOaAPHBIN
— M ONIMYMC OT HUX| rppGOB U IMMIAHHUKOB rpuOOB ¥ JMIIAMHUKOB Ha| MaTepual
CHeHI/I(bI/ILIeCKI/IC CBOUCTBY| KOHKPCTHBIX IIpUMCEpax. rpI/I6OB U JIMIIaUHUKOB
rpu6os. MuoroobGpasue CpaBHuBaTh CTpOeHUE TIpuOOB
3Ha4YCHUC rpuboB: co CTPOECHUEM pacTeHui,|
IUICCHEBBIX, IIAIIOYHBIX, JKUBOTHBIX W JIMIIANHHUKOB,
Mapa3suTUYECKUX. JenaTh BBIBOJIBL.
JImmaiiHuKky  KaK  0COOBIC XapakTepru3oBaTh 3HAYCHUE
CHMOHOTHYECKHE rpubOB W JIMIIAMHUKOB I
OpraHU3MBbI; HX IPHPOIBI u
MHOT000pa3ue 1 3HaUeHUE YeITOBEKA. OTMeuars)
OTACHOCTh SITOBUTHIX TPUOOB U
HEOOXOUMOCTh 3HAHUS MPaBUII
cbopa rpuboB B IpUPOJIE
20| ’KuBoTHsIit opranu3m u| OcoOeHHOCTH  KUBOTHBIX| BbiienuTs u 00001IUTH Brigensars u 0000maTs| Brnaxkaple mnpenapatsl
€ro 0COOCHHOCTH OpTaHU3MOB: CYIIIECTBCHHBIC CYyIIIECTBCHHBIC MIPU3HAKH| )KUBOTHBIX Pa3IUYHBIX]
MPUHAJIEKHOCTh K| IpU3HAKKU CTPOEHHUS U CTPOEHUS u MPOLIECCOB| TUIIOB
yKapuOTaM, MIPOIIECCOB JKH3HEACATEILHOCTH
reTepoTpOPHOCTS, KH3HEACATCILHOCTH JKUBOTHBIX.  HaOmogate  u
CIOCOOHOCTh K aKTHBHOMY| )KUBOTHBIX OITHCKLIBATh MTOBEJICHHE
MEPEIBIKEHUIO, 3a00Ta O JKMBOTHBIX.
IIOTOMCTBE, TIOCTPO¥K? HaszpiBath  KOHKpETHBIE
Kl (THE3L,  HOP). NpUMEPHl  Pa3THMYHBIX
I[eJ'ICHI/Ie JKHUBOTHBIX IIO JOUKUX YKUBOTHBIX u
criocobam J0OBIBaHMS] Hamnboee
MU PACTUTCIIBHOSAIHBIC, paCHp()CTpaHéHHBIX

JOMAaIIHUX KUBOTHBIX.




XUHIIHBIC, TMMApa3SUTHYCCKHC,)
nagaJbIIUKK, BCCAAHBIC

OOBACHATH POJb  PaA3TUYHBIX
YKUBOTHBIX B JKHM3HH YEJIOBEKA.

XapakTepus3oBaTh CII0COOBI
MUTaHUS, paccenenus,
HepeKUBAHUS

HEOJIArONPUSTHBIX YCIOBHUA U
MOCTPONKH

ZKWJINIL XKMBOTHBIMMA

21| Pa3znoobpaszue MHuoroo6pasue )xuBoTHbIX.| Bbraenuts y Briienats u 0000maTs| Braxuble mnpenaparsl
AKHUBOTHBIX OpHOKIIETOUHBIE ¥  0000mUTH CYLIECTBEHHbIE IPU3HAKH| )KUBOTHBIX Pa3IMYHbIX
MHOTOKJIETOYHbIE CYILLIECTBEHHbIE CTPOECHUS u IIPOLIECCOB| TUIIOB
KUBOTHBIE, ux| TPpU3HAKU CTPOCHUS KHU3HEIEATEIIbHOCTH
0COOEHHOCTH. u IIPOLIECCOB KUBOTHbIX.  HaOmomare  y
KHU3HEIEATEIIbHOCTH OIHCBIBATH HIOBEJICHUE
KUBOTHBIX KUBOTHBIX.
JKUBOTHBIX  Pa3HBIX|
KJIACCOB.
22| CpaBHeHue  cBoicTBl CxoactBa W oTiauuus| 3HATH OCHOBHBIE ONEeKTPOHHBIE
OpraHM3Ma 4eJIOBEKa W[ 4eJOBeKa M JKMBOTHBIX.| INPU3HAKKM  CXOZACTBA TaOJIUIIBI U TTAKATHI.
KUBOTHBIX OYHKIIII OopraHusmal yeioBeka oT]
4eJI0BEKA. KUBOTHBIX
23| Pasamuoxenune kuBblx| [lomoBoe u  Oecnoog HaszpiBaTh OCHOBHBIE (OPMBI| DIEKTPOHHBIE
OpPraHHU3MOB pa3MHOKEHUE. Bunpl Pa3MHOXKEHHUS, BUABI MOJIOBOT0| TaOJIUIIBI U ITAKATHI.
0€ecronoro pa3sMHOXKEHHUS. u  0ecrnoyioro pa3MHOXKEHMS,
Buner BEreTaTUBHOIO CHOCOObI BEreTaTUBHOIQ
pPa3MHOKEHUS. Pa3MHOXKEHHS.
XapakTepus3oBaTth  CYyIIHOCTH
M10JIOBOTO u Oecrnosoro

Pa3MHOXKEHHSI.




24 NunuBuyanbHOE Pocr u pazButue] ChopMupoBaTh 3HAHUS] HaspiBath Hayano u okoH4YaHUEl DJIEKTPOHHBIE
pa3BUTHE opraam3moB. OHTOTeHe3 | 00 JTamnax MOCTIMOPHOHATBHOTO TaOJIMIIBI U TIJIAKATHI.
ero 3Tamnbl.| UHIUBUAYATBHOTO pa3BUTHS, BU/IbI
OMOpuoHaIbHOE Y| pa3BUTUS OpPraHU3MOB, MOCTAMOPHOHAIEHOTO
MOCTAIMOPHUOHAIBHOE OCHOBHBIX CTaIuAX] pa3BUTHUAL.
pa3BUTHE OPTaHU3MOB. 3M6p1/10reHe3a, XapaKTepI/I3OBaTB CYLIHOCTH
IIPOM3BOHBIX AMOPHOHAILHOTO y
3apOJBIIIEBbIX OCTAMOPHUOHAIBHOTO Pa3BUTHS
JIHUCTKOB, THUIIAX OpPraHu3MOB.
TOCTIMOPHOHATLHOTO AHanu3upoBaTh U OIEHUBATH
pasBUTHA BIMSHME (PAaKTOPOB pHCKAa Ha
3J10pOBbE, HCIIOJIb30BAaTH
npuoOpeTEHHBIE 3HAHUS IS
npoUIaKTUKA BPEIHBIX
IIPUBBIYEK (xypeHue,
QJIKOTOJTU3M, HAPKOMAaHU).
25| O6pazoBanue monoBeix| [TonoBoe  pasmuoxenne| CdopmupoBaTh Boigensarts pa3nudus My>KCKUX H| DIEKTPOHHBIE
KJIETOK. Melio3. pacTeHui ¥ JKUBOTHBIX, €T0| HOBBIE TIOHSTHSL O YKEHCKHX TOJIOBBIX KJIETOK. TaOJHIIBI U TITAKATHI.
OMOJIOTHYECKOe 3HAYCHHE. Melo3e U €ero OO6BSICHITD OHOIOTHYECKOS
[TonoBeie KJIETKH: OMOJIOTUYECKOM 3HAYCHME TOJIOBOTO
CTpOEHHE, GYHKITIH. 3HAYEHUH, 3HAHMUS PasMHOJKEHHSI,  CYI[HOCTb 1
O6pa3zoBanue MTOJIOBBIX| 00  0COOEHHOCTSX| OHOJIOTHUECKOe 3HAYCHME
KJIETOK IyTEM Meio3a. CIIEpMaTOreHesa, OILIOJIOTBOPEHHSI.
OBOTr€He3a
26| Uzyuenne wmexanu3mal Hacinencreennocts. Oranel]  ChopmupoBaTh XapakTepus3oBaTb  CYIIHOCTH| DJIEKTPOHHBIE
HAaCJEACTBEHHOCTH W3yUYCHUS HOBBIE TIOHSTHS O MeXaHW3Ma HaCJIeJICTBEHHOCTH TaOTHITBI
HACJIEJICTBEHHOCTH y|  HaclIeACTBEHHOCTH, TTaKaThl
OpraHU3MOB. Bxunap] yTarnax €ero)
MeHnenss B U3Yy4YCHHE W3YyUYECHUS.
HACJIEJICTBEHHOCTH.
CoBpeMeHHbIE

JOCTHIXKCHUS B HU3Yy4YCHUU]
HaCJICACTBCHHOCTH.




27| OcHOBHBIE HacnencrBeHHOCTD. CdopmupoBaTh 3HaHUS HaBatb onpezaeneHuel DIEKTPOHHBIE
3aKOHOMEPHOCTH CtpoeHne  XpOMOCOMBI. 00 OCHOBHBIX TEPMHHAM HAacleACTBEHHOCTD, TaOIUIIBI Y
HacJle10BaHus 'en u ero cBoiicTBa. 3aKOHOMEPHOCTSAX U3MEHYNBOCTb, KapHOTHIL, IUIaKATBI
IIPU3HAKOB [TposiBnenue HacJIeI0BaHUs TCHOTHII, )EHOTHII.
OpPraHu3MOB U3MEHYHBOCTH. IIPU3HAKOB Vi
Jlabopamopnas paboma 3| OpraHu3MoB.
«Buvisenenue
HACe0CmeeHHbIX u
HeHAC1e0CMBEeHHbIX
NPUSHAKOB pacmenu
PAa3HbIX 8UO0EY
28| 3aKOHOMEPHOCTH HacnencrBennas CdhopmupoBaTh JlaBath 0OBACHEHHE TMOHATUM| DJIECKTPOHHBIC
W3MEHYHUBOCTHU U3MEHYHBOCTb. Tunel|  3HaHuA 0 HacJIe/ICTBEHHAs TaOIULIBI yj
HACJIEACTBEHHON 3aKOHOMEPHOCTAX (reHoTUnUYECcKas) IIJIAKAThI
U3MEHYHBOCTH. Bunpl|  u3mMeHumBOCTH U3MEHYUBOCTh, KOMOMHATUBHAs]
MYTallMOHHON U MyTalMOHHAas MU3MEHYHBOCTD,
WU3MEHYUBOCTH. [IUTOIIa3MaTHYECKas
W3MEHYUBOCTb.
29| HenacnencrBeHHas Monuduxarontas Boiaenuts u 00001IUTH JlaBatb onpezeneHnel DJIEKTPOHHbIE
U3MEHUYUBOCTD WU3MEHUYUBOCTb, eel BUABI W NPUYUHB] TEpMUHAM MOAM(UKALMOHHAS|  TaOJMUIBI U IJIAKaThl
npumepsl. Hopma peakuun,| HeHaciaeaCTBEHHON W3MEHUYUBOCTb,
OnToreneTnyeckas U3MEHUYUBOCTH OHTOT€HETHUYECKast
U3MEHYUBOCTb. W3MEHUYUBOCTh, HOPMa PEaKIUH.
Jlabopamopnas paboma 4 Hpusoauts IIPUMEPEI
«H3yuenuet MO (UKATMOHHON
UIMEHYLBOCINU ) N3MEHUUBOCTH.
OpP2aHU3MOB»
30[ OcHoBbI cenexknun| Hayka cenekuus| M3yunts OCHOBBI 3HaTh OIpeAeNeHUE TEPMHUHA| DIEKTPOHHBIE
OpPraHHU3MOB OcHoBHbIE METOJIbl|  CeNeKIUU CEJIEKIIMS Ta0JINLIBI yj
CEJIEKIINH. OpPraHU3MOB. TUTaKAThI




31| O600menne TeMbl <« YMeHue aBarTh O000ImUTE 3HAHU, [TpomexxyTouHoe
3aKOHOMEPHOCTHU OmnpeNeNICHUsT  MOHATUAM| YMEHUS, HaBbIKH, TECTUPOBAHUE TI0 TEME
KU3ZHU Hal TEMBbI MOJTyYEHHbIE npy
OpraHU3MEHHOM W3YUYEHUU TEMBbI
YPOBHE»

32| 3akoHoMepHOCTH I'unore3a npoucxoxaeHus| M3yduts npencrasie HazpiBaTe  3Tanmbl  pa3BUTHS| DIEKTPOHHBIE
NPOMCXOKACHUS ul xu3Hn AWM. Onapuna| HUSA O BO3HUKHOBEHUY] KU3HHU. Ta0JINLIBI
Pa3sBUTHA KU3HU Hal XUMHUYECKHUH, KU3HA Ha 3emie B XapakTepHu30BaTh OCHOBHEIC IUIAKAThI
3emae (19 u) pe10NOIOTUYECKHA, HUCTOPUHU TIPEICTABIICHHS ol

OuosornyecKkuii u BO3HUKHOBEHUU KU3HH.
[IpencraBnenus 0| conmanbHBIMI ATallb]
BO3HUKHOBECHHH JKU3HH| Pa3BUTHS )KHUBOW MaTePUU.
Ha 3emile B HCTOPUY]
€CTECTBO3HAHMS

33| CoBpemeHHbIE [TpoGnema nokazatensctBal JlaTh XapaKTEpUCTHKY) XapakTepu3oBaTh COBPEMEHHBI | DJIEKTPOHHBIE
MpeACTaBICHUS o| COBpeMEHHOW  THMOTE3b| COBPEMEHHBIX e MpeACTaBICHUS 0 TaOIHIIBI
BO3HUKHOBEHHH KU3HH| IPOUCXOKACHUS KU3HU. MpeACTaBICHUI 0 BO3HUKHOBEHUHM  JKM3HU  HA JIaKAThI
Ha 3emuie BO3HUKHOBEHUU 3emute.

JKU3HU Ha 3eMIIe.

34{ 3nauenue porocuHTe3a DTanbl pPa3BUTUS KU3HU W3yuuTh 3HA4YECHHE JlaBatb ornpezeneHus| DIeKTPOHHbIE
u OMOJIOTMYECKOTO| XUMUYEcKasi  DBOJIOIUS, ¢dboTocuHTE3a u OCHOBHBIM MOHATHUSM: TaOJIUIIBI
KpyroBOpOTa BELIECTB| Mpe10noIornyeckas OMOJIOrN4YECKOr0 aBTOTPOPBHI, reTepoTpOdBbl, IIJIAKAThI
B Pa3BUTHUU )XKU3HU ABOITIOLINS, OMOJIOTHYECKAS] KpyroBOpoTa a’po0Hl, aHa’poOkI,

IBOJTFOITHS. HauanpHbie BEIIIECTB B Pa3BUTHH MMPOKAPUOTHI, DYKAPHOTHI.
oTarbl Ouosornyeckoi KU3HA OnuceiBaTh HavyajibHBIC ATarlbl
9BOJIIOIINH. OMOJIOTHYECKOM IBOJTIOIUH.

35| Dransl pa3zButusl| MI3MeHeHne >KMBOTHOTrO M| /laTh XapaKTepUCTHUKY JlaBatb onpeenaeHus] IIeKTPOHHbIE
KU3HH Ha 3eMie pacTUTEIHLHOTO MHpa B OCHOBHBIX  OTalloB TepMUHAM apoMopdo3, TaOTHITBI

apxee, MPOTEPO30€, pa3BUTHUSL KU3HU HA uauoaaanTaus. MJIaKAThI
HaJIeo30e, ME3030¢, 3emute [IpuBoauTE IPUMEPHI paCTEHUH
KaifHO30€

1 KUBOTHBIX, CYIIECTBOBABIIIHX
B MpOTEPO30€, majaco3oe,
Me3030¢€, KaifHO30¢€,
apomop}o30B y pacteHuil ¥




JKHUBOTHBIX IPOTEPO304,
€030, ME303051, KalH0305

36| Uneun pazButus| [Ipennoceiiku yuyenuss Y. 3HaTh OCHOBHBIE HJEH] BrrisiBnars u ONUCBIBATH| DJIEKTPOHHBIE
opranuueckoro mupa | J[apBuHa. VYyeHuel pa3BUTHS MIPEANOCHIIKN YYEHMS| Ta6IUIbl ¥ IJIAKAThI
OuosoTNH Y./lapBuHa 00| opraHMYecKoro Mupa Y.JlapBuHa. [TpuBoauTH
UCKYCCTBEHHOM  0TOOpE OpUMEphl  HAy4yHbIX (aKTOB,
JUTS 00BSICHCHUS] KoTOopble Obut coOpanbl Y.
HBOJIIOLIUN YKUBBIX] JapBuHoM.
opranuzmos. Y. JlapeuH - OOBSCHATD IIPUYHHY|
OCHOBOIIOJIO)KHUK ~ YYEHUS] MHOT006pasust JOMAIIHUX]
00 9BOJIOLUH JKUBOTHBIX M KYJIbTYPHbIX]
pacTeHHU.
37| 4. JapBuH o0[ Y. JlapBuH - JlaTh XapakTEepUCTHUKY] JlaBaTh omnpeneneHuss MOHATHS
IBOJIIOLIMU OCHOBOIIOJIO)KHUK yudeHus|  ydeHus Y. JlapBuna M: HACJIEJICTBEHHOCTb,
OpraHuy4eckoro Mupa | o6 sBomouuu. /[Brmxyue 00 ABOJIIOLIMY] U3MEHYMBOCTh, Ooppba 33
CHJIBI 3BOJIIOLIMHA OpPraHUYECKOTO CYILIECTBOBaHME, €CTECTBEHHBIN
HacJeJICTBEHHAs MHpa oTOOop.
W3MEHYHBOCTH, OOphOa 33|
CYILLIECTBOBaHHE u
€CTECTBEHHBIN oT0Op.
DopMel 60pbOBI 33
CYILLIECTBOBAHHE:
BHYTPHUBUJIOBAs,
MEXBHUJIOBasi, Ooprda ¢
HeOIaronpusITHBIMU
bakTopaMu Cpesl.
38| CoBpeMeHHBIE CoBpeMeHHBbIE JlaTb  XapakTEepHUCTUKY) OOBSCHATD CYIIIHOCTH
IIPEICTaBICHUS 00| mpeacTaBICHUS 00| COBPEMEHHBIM OMOJIOTUYECKOTO npoueccal
3BOJIIOLHAN 3BOJIIOLMHA OPraHUYECKOro| MIpE/ICTAaBICHUSIM 00 SBOJIOLMA HAa COBPEMEHHOM
OpPraHMYECKOTO MHpa | MUpa, OCHOBaHHbIE Hal  HBOJIIOLMHU YpOBHE
MONYJIALIMOHHOM OpraHUYECKOI0
MIPUHIUIIE Mupa




30| Bua, ero xpurepuun u| Kpurepuu BH1a.| 3HATH onpeaeseHus] [Tepeuncnars kpurepuu Buja. | DIEKTPOHHbBIC
CTPYKTYypa COBOKYIHOCTb KPUTEPUEB-  BUJA, KPUTCPHH BHJA AHanmM3MpoBaTh  COJEpKaHUE| TaOIUIIBI U IJIAKATHI
ycJIoBue obecrieyenust OIpPENICIICHUSI  TIOHATUSA  BU]L,
HCJIOCTHOCTH W CIMHCTBA nonyJysiius. OTINYaTh MOHATHUS
Bua BU/I U TIOIYJISALUS.
[IpuBoguTe mnpHUMEpPHl BHUAOB
JKUBOTHBIX U PACTCHUM.
40| IIpoueccel ['eorpaduyeckoe y| ChopMupoBath 3HAHUS [IpuBoauTh IIPUMEpBI
o0pa3oBaHUs BUIOB 3KOJIOTUYECKOE 0 reorpaduyeckoM u pa3IUYHBIX BUJOB H3OJISALIHH.
BUJI000pa3oBaHue. 9KOJIOTUYECKOM OrnuceIBaTh CYIHOCTh U 3Tallbl
N3onupyromnme BUI000pa30BaHUU reorpaduyeckoro u
MEXaHU3MBI: 9KOJIOTUYECKOTO
reorpaguyueckue Oapbephl, BUJ1I000pa30BaHMS
MOBEJICHUE,
MOJIEKYJIIPHbIE
U3MEHEHUS. Bunml
M30JISLUN.
41| MakposBomtonusi  Kak| YcloBUs BrisiBuTh CXO/JICTBO) JlaBaTh ompeneneHus TepMUHA| DJIEKTPOHHbIE
nporecc  nosBieHus| nuddepeHnranu - BUA. MPOIIECCOB M MaKpOdIBOIIONHUS,| TaOJIUIIBI U TUTAKATHI
HaJIBUJIOBBIX rpynmn Makpo3Bostonus. MaKpO3BOIIOUUHA U MaJICOHTOJIOTUS, dMOPHUONIOTHS,
OpraHU3MOB Joxa3arenbcTBa MUKPOIBOJIOIINH, AQHAJIOTUYHBIE U TOMOJIOTUYHBIE
ABOJIIOLIUN W3Y4YUTh OpraHsl, PYAUMEHTBI 71
JTIOKa3aTelIbCTBa aTaBU3MBI.
9BOJIIOLUHA [TpuBoauTh TIPUMEPH]
JI0Ka3aTeNIbCTB 3BOJIOLINU
42| OcHOBHBIE buonornueckuii mporpecc] CdopmupoBarsb JaBath omnpeneneHus MOHATUS| DJIEKTPOHHbIE
HarpaBJICHUS u  perpecc. ['maBHbIe| 3HaHUS 00 OCHOBHBIX M TaOJIUIIBI U TJIAKATHI
3BOJIOLUA HaIlpaBJ€HUsl SBOJIOLMU: HampaBIEHUAX apoMopd03,  HIMOAANTAIHS,
apomopdho3, ABOJTIOITAN JlereHeparus.
HAnOAIANTallHA, Ha3zwiBaTh OCHOBHBIE
JlereHepanus

HaIpaBJICHU 3BOJIIOLIMH.




[IpuBoauTH MIPUMEpBI
apomoph030B u
AIUOaganTali.
43| [Ipumepsnl DBOIOLUS — JJIUTEILHBIN]
SBOJTIOLIMOHHBIX npoiecc. DBOJIOIUOHHBIC
npeoOpa3oBaHMMA npeoOpa3oBaHus
YKUBBIX OPTaHU3MOB JKUBOTHBIX U PaCTCHUM.
44| OcHOBHBIE HeobOparumbiii  xapakTtep| XapakTepu3oBarthb YmeTh O0OBSICHATH DIEKTPOHHBIC
3aKOHOMEPHOCTH HBOJIIOLIMU. Y CIIOKHEHHE OCHOBHBIC 3aKOHOMEPHOCTH BOJIIOIUH. Ta0JIUILIBI u
ABOJTIOLIAN dopm xu3HU. [IposiBiieHnel 3aKOHOMEPHOCTH [IpuBOAUTE IIpHMeEpB] TIJIaKaThI
OTHOCHUTEIIbHOM HBOJIIOLIUU IPHCIIOCOBICHHOCTH
PHUCIIOCOOICHHOCTH OpPraHU3MOB K CpeJie OOUTaHus,
BHJIOB K CpeJie OOMTaHusL. JIOKa3aThb HX OTHOCUTEILHEIN
Jlabopamopnas paboma 5. XapaxkTep.
IIpucnocobnennocmo
OpeaHu3zmMo8 K cpeod
ooumanusl.
45| Yenosex 4 OBomonus IIPUMATOB.
MpeACTaBUTENh Briciine mpumaTtsr
YKUBOTHOTO MUpa
46| DBOMIOLUOHHOE Hakomnenne  ¢aktoB o Vka3zatb  4yepTbl  CXOJCTBA
MIPOUCXOKIACHUS MIPOMCXOKICHUH YEJIOBEKa. YEJIOBEKa U YEJIOBEKOOOPA3HBIX
YyeJoBeKa Joxa3arenbcTBa  poJICTBY 00e3bsiH, Ha3bIBATh
YEJIOBEKa C IKUBOTHBIMH. OCOOEHHOCTH CTPOCHHE Tea,|
Baxneiimme 0coOeHHOCTH MPUCYIIHE TOIBKO YETOBEKY
OpraHu3Ma 4ejioBeKa
47| Oransl spotonny| J[Brokymue cuiibl n 3tansl| M3ydnts OCHOBHBI§] OOBACHAT MECTO U  poJib| DIEKTPOHHBIE
YyeloBeKa HBOJIIOLIUN YelioBeKa:| 3Tarbl ABOJIIOLIUY] YeloBeKa B MPHUPOJE, POJACTBO[ TaOIHUIIBI U TJIAKATHI
IpeBHeiIne, NpeBHUE,| YeIOBEKa, POIIH YyelloBeKa € MIIEKOMUTAIOUIMY]
COBpPEMEHHBIE TOau. OMOJIOTHYECKHX u YKUBOTHBIMHU.
buonoruueckas npupoja u| COUUANbHBIX [Mepeunciurhb bakTopsl

(akTOpOB Ha pPa3HBIX

AHTPOIIOTCHE3A.




connajibHas
YCJI0BCKaA.

CYHIHOCTH)

oTalax
YCJIOBCKA

3BOJIFOIIUY]

XapaKTepI/I3OBaTB cTaauuyj

pa3BUTHS YEIOBEKA.

48| Yenoseueckue pacswl| Yenoeueckue pacel, ux| ChopmupoBarh 3HaHus| | Onpenensatb MOPUHAIICKHOCTH|
ux pOZCTBO U] pOJICTBO u o OMOJIOrMYECKUX] YeJloBeKa K KJ1accy|
MIPOUCXOXKICHHE npoucxoxjaeHue. YenoBek| 0cOOEHHOCTSIX Muekonuraromue, OTpsY|
KakK CAVHBIM|[ 4YEJIOBEYECKUX  pac, [Ipumarsr.
OMOJOTUYECKHI BU/I. aHaAJIM3UPOBaH JIoKa3bIBATh €IMHCTBO)
HPpUYHHBI HX YEeJI0BEYECKUX pac
BO3HUKHOBEHUS
49| YenoBek kak kuTens YemoBek — xutens ChopmupoBars 3HaHUS| 1 XapaxkTepus3oBaTh BIIMSTHHE
omoceppl U ero| Gmochepsl. Bnusaue O BJIUSIHUM YEJIOBEKA yesoBeka Ha ouochepy
BIIUSTHUE Ha TMPHUPOJY| YelloBeKa Ha Ouochepy Ha 6uochepy.
3emun
50[ O0oO11eHnEe TEMBI YMmenune naBatsl  O0oOmMTH 3HaHus, | ITpomexyTouHoe
onpezeNeHus  MOHATUSAM| YMEHHUS, HaBBIKH, TECTUPOBAHUE 110 TEME
« 3aKOHOMEPHOCTH| TEMBI MOJTy4YEeHHBIE pH
MIPOUCXOXKACHUS Y W3Y4YEHUU TEMBI
pa3BUTUA KU3HH HA
3emiien
51| 3akonomepHoCcTH Cpenpl xu3HU opranu3moB| Jlate xapakTepucTuky| 1 Boigensates u xapakrepuzoBath | [{udposas
B3aHMOOTHOIIeHUH | Ha 3emuie: BoaHas, OCHOBHBIM CpeZiaM CYILLIECTBEHHbBIE NPU3HAKK | maGopaTopHs 1o
OPraHu3sMOB M CPEIbl Ha3zeMHO-BO3IYyIIHASA, JKU3HU CpeJl JKU3HH Ha 3eMre. 9KOJIOTUHU
(16 9)
VYcinoBust  KUM3HM  HA
3emue. Cpenbl )KU3HU Y]
9KOJIOTMYECKHE
(baKTOpPHI.
MMOYBCHHAS, HaspiBath XapaKkTepHbIe| (TaTIUK MYTHOCTH,
OpraHu3MeHHas. Y ClIOBUS] MpPU3HAKU  OpPraHu3MOB  —| BiIaxkHocTH, pH, yr
KU3HU  OpraHU3MOB B oOuTaTenel ATUX CpeJl )KU3HU. | JIGKHCIOro ra3a M

pa3HBIX cpenax.

KHCIIOPO/Ia)




Dkosorudeckue GakTophbl: XapakTepu3oBaTh YEPTHI
a0HOTHYECKHE, HpI/ICHOCOGJIeHHOCTI/I
OHMOTHUYECKHE ul OpraHusmMoB K Cpe€ac ux
aHTPOIIOT€HHBIE obuTaHus.
Pacno3naBartn n
XapakTepU30BaTh
IKOJIOTHUYECKHE (PaKTOPHI CPEIIbI
52| 3aKOHOMEPHOCTH OcHOBHBIE OOBsICHATD B3aUMOCBSI3H]
JIeHCTBUSA (baKkTOpOB| 3aKOHOMEPHOCTH JICHCTBHSI OpPraHu3MOB U  OKpY’KalolleH|
cpenbl Ha OpraHu3Mbl | hakTopoB cpensl H4| Cpedbl, THUIbI B3aUMOACHCTBHUS]
OpraHU3MBbl Pa3HBIX BHUIOB B SKOCUCTEME
53| IIpucnocob6nennocts | [Ipucrocobnenus BrisBisaTe MPUCTIOCOOICHUS| DIICKTPOHHBIE
OpraHu3MoOB K| OPraHu3MOB K pPa3JIUYHBIM| OpPraHU3MOB K cpejie 00uTaHusi | TaOJUIIBI U TUIAKATHI
JNEHUCTBUIO  (haKTOPOB| SKOJOTHUECKUM (haKTOopam
CpeabI Jlabopamopnas paboma 6.
Oyenxa Kawecmad
OKpydHrcaroujeli cpeowvl
54| buotnueckue cBs3u B| THUIIBI B3aHMMOJICHCTBUS] JlaBaThb onpeneneHus| DIEKTPOHHbIE
npupozae pa3Hbix BUAOB. lIuieBbie TEpMHUHAM: KOHKYPEHIIMsL,| TaOJIHIIBI U TIIaKaThI
CBA3M B  DKOCHCTEMax. XHUIITHUYECTBO, CUMOMO3,
DOyHKIMOHAJIBHBIE TPYTIIb] MapasuTu3M, aBTOTPOPBI U
OpraHU3MOB B OHOIIEHO3E:! reTepoTpOdBhl, Tpodudeckui
MPOAYIICHTHI, YPOBEHD
MIPOU3BOAUTEIMH,
pPEIyUEHTHI
55| lonymsimust kak popmal [lomymnsiius - s7eMeHT HaszwiBath TIPU3HAKHY|
CYyILIECTBOBaHMS BUJa | skocucTteMbl.  OCHOBHBIE OHOJIOTHYECKOTO 00BeKTa
XapaKTePUCTUKHU MOMYJISLNH, IMOoKa3aTellH|
MOMYJISALUHUHA:  ITIOTHOCTB,) CTPYKTYpPBbI MOIYJISLAN
BO3pacTHasi M  MOJIOBas] (4MCIIEHHOCTB, IUIOTHOCTD,

CTPYKTYypa.

COOTHOLLIEHUE I'PYIIII 110 10y U
BO3pacCTy)

N3yyath MIPOIIECCHI,

MPOUCXOASAIIME B MOIYJISLHU




56| ITpupoanoe [Tonsitue o Ouoreonenose.| M3yunts  mpUpOAHBIE HaBatb onpeaesneHust] IIEeKTPOHHbIC
COOOIIECTBO - SApycnoe CTpoeHue| cooOuecTBa. TEPMUHAM: OuoreoreHo3,| TaOIUIIBI U TUIAKATHI
OHMOreoIeH03 OuoreoreHo3a. OHOILIEHO3, ouoror,
DKOJIOTUYECKUE HUIIIN, 9KOJIOTUYECKAasi HUIIIA.
ITnmespie CBA3N B YMeTh COCTABIISITh MACTOUIITHBIC
OuoreoueHo3e. U JETPUTHBIC LEIIN.
57| buoreoneHos, Crpykrypa OuoreomneHnosal XapakTepu3oBaTh HaBatb onpeaeseHus| IIEeKTPOHHbIE
JKOCUCTEMA ul u 9KOCHUCTEMBL| CTPYKTYpPY TEPMUHAM: MPOYIEHTHI,| TAOIHIIBI M IJIAKATHI
ouocdepa Kpyrosopor BemectB 1| OHOreoneHo3a, 3HaTh KOHCYMEHTBI, PEIyICHTHI.
MOTOK PHEPruH. YUEeHHE O OCHOBHBIC
ounochepe MIOJIOKCHUST YICHHSI O
onochepe
58| Cmena OuoreoneHo3os| [lepBuunas u BTOpHYHAS
Y €€ IPUYHUHBI CYKIIECCHSI.
ATPOIKOCHCTEMBI, ux|
0COOEHHOCTHU
59| Muoroob6pasue Bonubie ©  HazeMHBI
OMOTeo1eHO30B HKOCUCTEMBI.
(3xocucTem)
60| OcHOBHBIE buocdepa- JlaBaTh ormpeseneHus MOHSATHIO
3aKOHOMEPHOCTHU riobanpHasi  9KOCHUCTEMA. ounoctepa. Ha3piBaTh npusHaKu
YCTOMYMBOCTH KUBOH| ['paHuIlbI ouocdepsl. o6uocdepsl, CTPYKTYPHBIE]
MIPUPOJIBI KoMnoHeHTbl ¥ CBOWCTBY KOMIIOHEHTBI U CBOMCTBA
ouochepsl. PacmpocTtpane) omocdepsl.
HHUC W POIb  JKHBOIQ XapakTepru3oBaTh JKUBOE

BeIleCTBa B Onocdepe

BEILIECTBO, OMOKOCHOE U KOCHOE]
BEIIECTBO OMOCHEPHI.

61

DKOJIOTUYECKHUEe
npoGieMsl B 6uochepe]
OxpaHa npuposl

O60061eHne panee
W3Y4eHHOTO  MaTepHaia.
OTHoOlIEHNE YenoBeKa K
IIPUPOIE B HACTOpHUY]
yenoBeuecTBa. [IpoGiemsl
ounochepsr: UCTOIICHHE

TIPUPOIHBIX pecypcos,

BrisBuTh OCHOBHBIE]
JKOJIOTUYECKUE
npobseMbl  OHOChEPHI.
IIposecTn OLICHKY|
Ka4yeCcTBa OKpYy KarouieH|
CpEIbl.

BI)I)ICJ'IHTB U XapaKTCpHU30BaTh
TIPUYUHBI IKOJIOTHYECKU K]
npobiemM B ounocdepe.
[Iporno3upoBare MOCIEACTBUS
WCTOIICHUS MIPUPOJIHBIX
pecypcoB U COKpALICHHUS]

OMOJIOTHYECKOTO pa3HOOOPA3HSI.

Hudposas
nabopaTopus 1o
3KOJIOTUH (matumk
BIIQXKHOCTH,
YTIEKUCIIOTO

rasa M KHcJIOpo/a)




3arps3HEHUE, COKpAIlECHUE OO6cyxnatb Ha KOHKPETHBIX|
OMOJIOTUYECKOTO puMepax HKOJIOTUYECKUE]
pa3sHooOpa3us. Pemienue npoOJeMbl CBOErO0 PpEruoHa uj
9KOJIOTUYECKUX  TMpoodIiem| o6uocdepsr B IEJIOM.
Oouocdepsl: paluOHAIbHOE AprymMeHTHpoBaTh
UCTIOJB30BAHUE PECYPCOB, HE00X0AUMOCTh 3aIHTHI
OXpaHa PUPOIBI, OKpy’Karomien cpenpl,
BCeOOIIEE HIKOIOIMUECKOE] coOroAeHUS IpaBuJ]
o0pa3oBaHUe HACEJICHHUS. OTHOILCHMSI K )KUBOW U HEXXUBOH]
IIPUPOJE. BbIABIATH 51
OLIEHUBATh CTEIIEHH)
3arpsI3HEHUS IOMEILICHU M.
duxcupoBathb pe3yibTaThI
HaOJII0/IeHU U JeTaTh BBIBOBI.
CobnronaTh rpaBuia
paboThI B KaOHHeTe,
oOpareHus c
1a00paTOPHBIM
000pyI0BaHUEM
62| O60061EeHNE TEMBI YMmenue naBatel  O00OOIIKTH 3HaAHMS, TectupoBaHue 1o Teme
ONpeNieNIeHus]  TMOHSATUSAM| YMEHUS, HaBBIKH,)
« 3aKOHOMEPHOCTH| TEMBI MOJTyYeHHBIE npy
B3aMMOOTHOIICHUN U3Y4YEHUH TEMbI
OpPTraHU3MOB U CPEIbI»
63[ O6o0mmeHne TeMBbl| YMeHME naBatsl  O0OOIMTH 3HAHUSA, TectupoBaHnue 1o Teme
«SIBrenus Y| OTIpe/IeTICHNsT  TIOHSTHSM| YMEHHUS, HaBBIKH,)
3aKOHOMEPHOCTH TEMBI MOJTyYeHHbIE npy
KU3HH Ha KICTOYHOM| W3YYECHUH TEMBI
YPOBHE»
64| O000menne TeMbl <« YMeHue aBaTh| O000mMUTE 3HAHU, TectupoBanue 1o Teme
-65| 3akoHOMepHOCTH ONpeAeNeHusl  MOHATUAM| YMEHHUS, HaBBIKH,
KHU3HU Ha| TeMBbI MOJTyYCHHBIE npy
OpraHU3MEHHOM W3Y4YEHUH TEMBbI

YPOBHE




66| O000menne TeMbl <« YMeHue aBarTh O000mMTE 3HaHUA,| 2 TectupoBaHue 1o TeMe
-67| 3akonomepHocTH OmnpeNeNICHUsT  MOHATUAM| YMEHUS, HaBbIKH,

MIPOUCXOKIACHUS y| TeMBI MOJTyYEHHBIC npy|

pa3BUTUS IKU3HH HA W3YYCHHUH TEMBI

3emiue»
68| TecrupoBanue o[ Ymenue naBatsl  O0oOmmMTH 3HaHUs, | TectupoBaHue 110 TEME

Kypcy Ouosiormu 3a 9| ompeneneHus  MOHATHUAM| yMEHUS, HaBBIKU,|

KJ1acc TEMBI MTOJTyYCHHBIC pH

M3YYEHUN TEMBI

Hepeqeﬂb AOCTYIIHBIX UCTOYHUKOB I/IH(l)OpMaIIHI/I
B pasaciic Ip€acCTaBJICH CIIMCOK KHHUI' U CCbUIOK Ha CaﬁTLI, B KOTOPBIX Oouee HOI[pO6HO OCBAILICHBI PA3JIMYHBIC ACIICKTBI paCCMATPUBACMBIX BOIIPOCOB. Nx
MOKHO PECKOMCHAOBATH KaK YYUTECIII0, TaK U 06y‘{a€MI)IM, IMPOABUBLINX UHTEPEC K I/I3y‘-Ia€MOI71 TEME.
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