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TOUKA \!pocm
IMosicHuTeILHAS 3alIHCKA

Ha 6a3e nentpa «Touka pocta» obecrieunBaeTcs pean3alus 00pa3oBaTeIbHbBIX IPOrPaMM €CTECTBEHHO-HAYYHON U TEXHOJOTMYECKOM HAlIPaBICHHOCTEH,
pa3pabOTaHHBIX B COOTBETCTBUH C TPEOOBAHMSAMH 3aKOHOJATENILCTBA B cdepe 0Opa3oBaHMs U ¢ YUETOM pekoMmeHaanuii PenepaibHOrO oneparopa yueOHOro
npeamMera «bromorusy.

Hcnons3oBanue o0opynoBanus neHTpa «Touka pocray mpu peanuzanuu 1anHoi Ol mo3BosseT co3aare yCIoBus:

* Ul pacUIMPEHUs COJePIKAHUS MIKOIBHOTO OMOJIOTHYECKOT0 00pa30BaHMUS;

* 715 TOBBIIICHUS ITO3HABATEILHON aKTUBHOCTH O0YYAIOIINXCSl B €CTECTBEHHO-HAYYHOM 00I1aCTH;

* IS Pa3BUTHA JIMYHOCTH peOEHKa B Ipolecce 00y4eHus: OMOJIOTHH, €ro CIIOCOOHOCTEH, (OPMHUPOBAHUS U YAOBIETBOPECHHUS COIMAIBHO 3HAUYMMBIX
MHTEPECOB U MOTPEOHOCTEH;

* Ui pabOTHI C OJJaPEHHBIMU IIKOJBHUKAMH, OPTaHU3ALMH UX Pa3BUTHS B PA3IMYHBIX 00JacTIX 00pa30BaTeIbHOM, TBOPUYECKOM A TEIbHOCTH.

[Tpumensis nudpoBbie TaOOPaTOPUHU HA YPOKaX OMOJIOTHH, YUAIIHECs] CMOTYT BBITIOJHUTH MHOXKECTBO JIAOOPATOPHBIX pabOT M HIKCIIEPUMEHTOB I10 IIPOrpamMme
OCHOBHOM IIIKOJIBI.

BuoJsorus pacrenmii:

Jpixanue nuctbeB. Jpixanue kopHeil. [lornomenne Bobl kopHsimu pacteHuid. KopueBoe nasnenue. Mcnapenue Bosbl pacrenusiMu. @otocunres. Jpixanue
CEeMsIH. Y CJIOBUS MPOPACTAHUS CEMSIH.

TennontoOuBbIE U XOJIOJOCTONKNE paCTEHUS.

3ooJ10rHs:

I/I3yquHe OJHOKJICTOYHBIX KUBOTHBIX. I/IsyquI/Ie BHCIITHET O CTpOCHI/ISI TOXKIOICBOTO ‘Ieprl, Ha6J'IIOI[€HI/I€ 3a €ro HepeI[BI/I)KeHI/IeM nu peaKHI/IﬂMI/I Ha BHCIIHUC
pasznpaxenus. U3yuenne cTpoeHHsT MOJUTIOCKOB TIO BIKHBIM IpernapaTtam. M3ydeHue MHOrooOpa3usi WICHUCTOHOTHX M0 KOJUIeKIUsAM. M3yuenue cTpoeHust prio
I10 BJI&XKHBIM Ipenaparam. M3yuenue ctpoenus nrui. M3ydenue cTpoeHrst MIIEKOITUTAIOIINX 10 BJIAXKHBIM

npernaparaMm. BoaHeie )KUBOTHBIE. TEMIOKPOBHBIE U XOJIO0JHOKPOBHBIE )KUBOTHBIE

Ye10BeK U €ro 310pOBbE:

Nzyuenne kpoBooOpamieHus. Peakuus CCC Ha JO3MPOBAHHYIO HArpy3Ky. 3aBUCHUMOCTb MEXIY HAarpy3kKoil W YpOBHEM HSHEpPreTM4ecKoro oOMeHa.
["a3000MeH B nérkux. Mexanusm aérounoro aeixanus. Peakuus JIC Ha pusnueckyro Harpy3ky. JKusHeHHast EMKOCTH JIeTKUX. BbienuTenbHas, 1bixaTelbHas U
TepMoperyisaTopHas GpyHKIus koxu. JlelicTBue pepMeHTOB Ha cyOCTpaT Ha MpUMeEpe KaTanasbl.

[Tpucnoco0eHHOCTh OPTAaHU3MOB K CpeJie OOUTaHUSI.

OO0mas Ouoaorus:

JleiictBue (hepMeHTOB Ha cyOcTpaT Ha mpuMmepe kaTtanassl. Paznoxxenne H202. Bimusinue pH cpenpr Ha akTuBHOCTE hepMeHTOB. DakTOpHI, BIHSIONINE HA
CKOpOCTH Tporiecca poTocuHTE3A.

I/I3yquH€ KJIETOK U TKaHEH paCTeHI/Iﬁ W JKUBOTHBIX HAa T'OTOBBIX MUKPOIIPCIIapaTax U UX OIMMMUCAHUC. BrisiBaenne n3aMEHYMBOCTH Y OpTaHHUu3MOB. BrisBaenune
MIPUCTIOCOOJICHUH y OPTaHU3MOB K cpefie 00uTaHus (Ha KOHKPETHBIX MpUMepax ).
IInanupyemble pe3yabTaThl 00y4eHusi o Kypcey «buosorus. 5—9 kiaace».
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[IpenMeTHBIC PE3YIbTATHI:
1) dopmupoBaHHEe IIEHHOCTHOTO OTHOIICHHS K JKHBOW MpUPOJAE, K COOCTBEHHOMY OpraHM3My, HMOHHUMaHHE pOJH OHOJOTHH B (HOPMUPOBAHUU

COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHHBI MUPA;

2) yMEHHE NPHMEHSATh CHCTEMY OHOJIOTHYECKUX 3HAHHMW: PAcKPhIBATh CYIIHOCTH >KUBOTO, HA3bIBATh OTIMYHS JKUBOI'O OT HEKHBOTO, MEPEUUCISATH
OCHOBHBIC 3aKOHOMEPHOCTH OpIaHU3aluM, (QYHKIMOHUPOBAHUS OOBEKTOB, SIBICHHH, MPOLECCOB KHUBOM MPUPOIBI, IBOJIOLUOHHOIO Pa3BUTHS OPraHHMYECKOro
MHpa B €T0 €AMHCTBE ¢ HEXKUBOM MPHUPOJI0iA; CHOPMHUPOBAHHOCTD MPEACTABICHUN O COBPEMEHHOW TEOPHUHU HBOJIOIMH U OCHOBHBIX CBHJICTEILCTBAX YBOJIOIIH;

3) BiaJcHUE OCHOBAMU IOHATHHHOIO ammapaTta U HAy4YHOTO sI3bIKa OMOJIOTMU: HCIIOJIb30BAHUE W3YyYCHHBIX TEPMUHOB, MOHSTHI, TCOPHI, 3aKOHOB U
3aKOHOMEPHOCTEH JIJIs1 00bsI HeHUSI HAOJI0TAEMBIX OMOJIOTHYECKUX O0BEKTOB, SIBIICHUI H ITPOIIECCOB;

4)  TOHHMMaHHUE CIIOCOOOB MOTyYCHHsI OMOIOTHYECKUX 3HAHUI; HAJIMYKE OIBITA UCIIOIb30BAHUS METOI0B OUOJIOTHH C [IETIbI0 H3YUCHUS KUBBIX 00BEKTOB,
OMOJIOTMYECKUX SIBJICHUH W IPOLECCOB: HAOIIOACHUE, ONUCAaHME, MPOBEIECHUE HECIOXKHBIX OUOJOTMYECKUX OIBITOB M 3KCIEPUMEHTOB, B TOM 4YHCIE C
UCTIOJIb30BaHUEM aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB U HHCTPYMEHTOB;

5) yMeHHe XapaKTepH30BaTh OCHOBHBIC I'PYIIII OPraHM3MOB B CHCTEME OPraHHYECKOro MHpa (B TOM YHCJIE BUPYChI, OAKTEpHHU, PACTCHUS, IPHUOBI,
KHUBOTHBIE): CTPOCHHE, TIPOLIECCHI )KU3HECSITEIHbHOCTH, MX TIPOUCXOXKICHUE, 3HAYCHUE B IPUPOJIC U KU3HH YEIIOBEKa,

6) yMeHHE OOBSCHATH MOJOKEHHE YEJIOBEKAa B CUCTEME OPraHMYECKOrO0 MHUPA, €ro MPOUCXOXKIACHUE, CXOJCTBA U OTIIMYHS YEJIOBEKa OT JKUBOTHBIX,
XapaKTepru30BaTh CTPOCHUE M MPOIECCHI KU3HEACATEIIEHOCTH OPTaHi3Ma YelIOBEeKa, €ro MPUCIIOCOOIEHHOCTh K Pa3TMYHBIM SKOJIOTHYECKHM (hakTopaM;

7)  yMeHHe OIKCHhIBATh KJIETKH, TKAHH, OPraHbl, CHCTEMbI OPTAHOB M XapaKTepH30BaTh BXKHEHIIIIE OMOIOrHYECKUE POIIECChl B OpPraHU3Max pacTeHuil,
KUBOTHBIX U YEJIOBEKA;

8) chopMHUPOBAHHOCTh MPEICTABICHUI O B3aMMOCBSI3M HACIEIOBAHUS TOTOMCTBOM IPU3HAKOB OT POJMTENILCKUX (OPM C OpraHU3alueil KICTKH,
HAJIMYMEM B HEH XPOMOCOM KaK HOCHTEJIeH HacleICTBEHHON HH(OpMannu, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HACJIE JOBAHUS MPU3HAKOB;

9) chopMUPOBAHHOCThH MPEACTABICHHH 00 OCHOBHBIX (DAaKTOpax OKpPYXKAIOMICH Cpelibl, UX POJH B JKU3HEACATCIBHOCTH M DBOJIOIHMU OPraHU3MOB;
MIpPE/ICTaBJICHHE 00 aHTPOMOTEHHOM (PaKTopeE;

10) chopMHpOBaHHOCTH TMpEACTaBICHUN 00 SKOCHCTEMAaX W 3HAUCHHH OMOpPa3HOOOpa3us; O TIIO0ATBHBIX IKOJOTHUECKHX MPOOJIeMax, CTOSIIHMX Tepe.
YeJI0OBEYECTBOM M CIIOCO0aX UX MPEOI0JICHHS,

11) ymenue pemars y4eOHbIE 3aa4l OMOJIIOTHYECKOTO COJIEPKAHUS, B TOM YHCIIE BBISBIATH IPHYMHHOCIICCTBEHHBIEC CBSI3U, TPOBOANUTH PAcUYETHI, 1ENIaTh
BBIBOJIBI HA OCHOBAHWH TIOJTYYEHHBIX PE3yJIbTAaTOB;

12) ymeHue co3maBaTth ¥ MPUMEHSTH CIOBECHBIC M TpadUUecKue MOJCTH sl OOBSICHEHHS CTPOCHHS JKMUBBIX CHUCTEM, SIBJICHHH M TPOILECCOB YKHBOI
TIPUPOJIBL;

13) moHumaHue BKJIaJa POCCHMCKHX M 3apYOEKHBIX YUEHBIX B pa3BUTHE OMOJIOIMYCCKUX HAYK;

14) BnayneHne HaBbIKaMU paboThI ¢ HH(OpMaNKei OHOIIOTHYECKOTO COIepKAaHUs, TPEACTaBICHHON B pa3Hoii (hopme (B BUIE TEKCTa, TAOJIMYHBIX JIaHHBIX,
cxeM, rpauKoB, TuarpamMm, Mozesel, n300paskeHui ), KpUTHIECKOT0 aHAJIN3a HHPOPMALIUU U OLIEHKU €€ TOCTOBEPHOCTH;

15) ymeHue mIaHupoBaTh MO PYKOBOACTBOM HacTaBHHKA U MPOBOAUTH YUeOHOE UCCIICIOBAaHUE WM MPOCKTHYIO PadOTy B 00JIACTH OHOJIOTHH; C y4ETOM
HaMEUYEeHHOM 11enu GopMyInpoBaTh MpodIeMy, THIIOTE3Y, CTAaBUTh 33]1a4H, BEIOUPATh aIeKBaTHBIC METOIbI I UX pPelIeHus, (OpMyTUpOBaTh BBIBOIbI; IyOIMYHO
IPEICTABIIATh OJYyYEHHbIE PE3YIbTAThI;
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16) yMeHHe UHTETPUPOBATh OMOJIOTUUSCKUE 3HAHUS CO 3HAHUSMH JIPYTHX YYSOHBIX PEIMETOB;

17) chopMHPOBaHHOCTE OCHOB JKOJOTHYECKOH TI'PAMOTHOCTH: OCO3HAHHWE HEOOXOJMMOCTH JICHCTBHI 10 COXPAHEHHIO OMOpa3HOOOpa3Hs M OXpaHe
IPUPOIHBIX SKOCUCTEM, COXPAHEHUIO U YKPEIUIEHUIO 3/10pPOBbs UEIOBEKa; yMEHUE BEIOUPATH 1€JIEBbIE YCTAHOBKHU B CBOMX JEUCTBUSAX U IOCTYIKAX 10 OTHOLIEHUIO
K YKUBOM IIPUPOJIE, CBOEMY 3[10POBBIO U 3/JOPOBBIO OKPY)KAIOILUX;

18) ymeHue ucIoabp30BaTh IPUOOPETEHHBIC 3HAHUS U HABBIKH JIJIsl 30pOBOr0 00pa3a »KHU3HHU, COAIAaHCUPOBAHHOTO MUTAHUS U (PU3HMUSCKON aKTHBHOCTH;
HETPUSATHE BPEIHBIX MPUBBIYEK U 3aBUCHMOCTEN; yMEHHUE MTPOTUBOJICHCTBOBATH JDKEHAYYHBIM MAHUIYJISIIHMSIM B 00JIaCTH 3710POBBS;

19) oBnasieHe IpueMamMu OKa3aHUsl IEPBO TTOMOIIIY YEJIOBEKY, BBIPALIMBAHUS KYJIbTYPHBIX PACTCHUH U yX0J1a 33 JIOMAIIHUMH )KUBOTHBIMHU;

DopMBbI KOHTPOJISA

KonTtpomns pe3ynbraToB 00y4eHuUs: B COOTBETCTBUHU C JAaHHON 00pa30BaTeNbHON MPOrpaMMOi MTPOBOIUTCS B (pOpME MUCHMEHHBIX U SKCIIEPUMEHTAIBHBIX
paboT, npeanoaaraeTcs NPOBEACHUE IPOMEKYTOUHON U UTOTOBOM aTTeCTalUH.

IIpomekyTouHas aTTecraums

JU1st OCYIECTBIIEHUS TPOMEKYTOUHOM aTTECTALMU UCIOIb3YIOTCS KOHTPOJIbHO-OLIEHOUHbIE MaTepuallbl, OTOOpP COEpKaHUsI KOTOPhIX OPUEHTUPOBAH Ha
IIPOBEPKY YCBOCHUS CHCTEMBI 3HAHHUH. 3aJJaHUs IPOMEKYTOUHOW aTTECTAIlMU BKIIOYAIOT MaTepPHal OCHOBHBIX Pa3/IelIOB Kypca OHOJIOTHH.

KonTpoabHbie n3MepuTeIbHbIE MATEPHAJIBI

Tects! u 3a1anus pazpabotansl B cooTBeTcTBUM ¢ popmaroMm EI'D u I'MA, yTo no3BosisieT gaxe B paMKax yCBOEHHUS MPAKTUYECKOI 4yacTH MpOTrpaMMBl
oTpabaTbIBaTh 00IIeyYeOHbIE U IPEIMETHBIEC 3HAaHUS U YMEHHUSI.

[lepedeHb OLIEHOYHBIX MPOIEAYP JOJDKEH OBITH ONTHMAIBHBIM U JOCTATOYHBIM ISl OMIPEISIICHHS YPOBHS TOCTHYKEHHUST 00YJIaAIOIUMHUCS MTPEIMETHBIX U
MeTaIpeIMETHBIX pe3y/bTaToB. HOpMBI OIIEHOK 3a BCe BU/IbI IPOBEPOUHBIX pabOT

«5» — ypOBEHb BBIIIOJIHEHUS TPEOOBAHMI 3HAUUTENILHO BhIIIE YIOBIETBOPUTEIHHOTO:

* OTCYTCTBHE OIIHOOK, KaK IO TEKYIIEMY, TaK U I10 MPeIbIIyIeMy YIeOHOMY MaTepHay;

e He 0oJiee OHOrO HEMIOUETA.

«4» — ypOBEHb BHITIOJTHEHHUS TPEOOBAHHH BBIIIE YIOBIECTBOPHTEILHOTO:

* Hamuuue 2—M ommOok nin 4—~6 HeJOUYETOB M0 TEKYyIEMY y4eOHOMY MaTepHaiy;

* He 6osee 2 omMOOK UK 4 HEAOUETOB IO MPOHACHHOMY MaTepHay;

* HCIIOJIb30BaHKE HepallMOHAIBHBIX IPUEMOB pEllIeHNs y4eOHO! 3a/1aun.

«3» — 10CTaTOYHBI MUHUMAJIbHBINA YPOBEHb BBIIOJIHEHUS TPEOOBaHUH, IPEbIBISIEMbIX K KOHKPETHOM padore:

* He O6osee 4—6 ommOoK wiu 10 HeOUETOB MO TEKyIIeMy Y4eOHOMY MaTepHay;

* He Oomnee 3—M@ ommboK uau He Oosiee 8 HETOYETOB MO MPOUICHHOMY YIYeOHOMY MaTepu aiy.

«2» — ypOBEHb BBHINIOJIHEHUS TPEOOBAaHUN HUXKE yJOBJIETBOPUTEIBHOTO:

* Hanuuue 6osee 6 omuOoK win 10 HeOUETOB MO TEKYILEMY MaTepuay;

+ Oomnee 5 ommbOK mim 60see 8 HEOYETOB MO MPOUICHHOMY MaTepHay.
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KOHTPOJIBHO-H3MEPUTE/IbBHBIE MATEPHAJIBI 110
bHoJiorun
1. BriOpaTh 0J1MH UM HECKOJIBKO MPABUIIBHBIX OTBETOB U3 NMPEATIOKEHHbBIX BapuaHToOB. Hayka, u3yyaromas rpuosr:

1) Bupycoorus
2) MHUKOJIOTHSI
3) boraHuKa
4) mukpoouosiorusi OTBET: MHUKOJIOTHUS
2. Vicnionib3yst 3HaHKSI O TIMTAHUHU JKHUBBIX OPTaHU3MOB, BBITIOJIHUTE 3a/IaHUE.

Y CcTaHOBUTE COOTBETCTBUE MEX]Ty CIIOCOOOM MHUTAHUS M OPTaHU3MOM, JIsi KOTOPOTO OH Xa PAKTEPEH.



OPTAHU3M
A) MATIUK JTyTOBOM
b) cunuma Gospmas
B) 6epéza moBucas
I') onénox nerHuit

J1) nryka oOBIKHOBEHHAS

E) xneBep kpacHblil 3anumuTe B TAOINIly BRIOpaHHBIE U (PBI TI0]] COOTBETCTBYIOINMME OykBaMu.OTBET:

CIIOCOB ITUTAHUA
1) aBTOTpOhHOE

2) reteporpodHOE

A

b

B

[

/1

E

1

2

1

2

2

1
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3. BBI6epI/ITe JBa BECPHBIX OTBCTA U3 ITIATH U 3alTUIINTE HH(prI, oA KOTOPbIMU OHH YKa3aHBI. Kupnie OpTraHU3MBbI CITOCOOHBI BOCIIPUHHUMATDH BO3,H€I>’ICTBPI${ BHEIITHEHN
CpCAbl U pCarupoBaThb Ha HUX. B HpI/IBGI[éHHOM HWXKE CITMCKE HaflI[HTe JBa TCPMHUHA, KOTOPBIC OMMUCBIBAIOT MPOUCCCHI, IPOUCXOAANINE B OPraHu3MeE.

1. lpixanue;

2. Pa3ipaxuMocTh;

4 . 3anoaHute IMMPOMMYCKHU B TCKCTE, BBI6paB OAWH M3 BAPHUAHTOB OTBETOB, NPCACTABICHHBIX B BUAC BBINAJAIOIICTO CIIHMCKA. BceraBbTe B TekceT «llouBenHOE

IUTAaHUC paCTeHHﬁ>> MPOMYIICHHBIC CJIOBA U3 MPCAJTOKCHHOT'O CIIMCKA. CnoBa BCTaBIsNTE B HYXHOM 4YHCJIC 1 ITaZICKE.

IlouBeHHOE MUTAHKME PACTEHUIT

BonbunHCTBY pacTeHuil npucymie nouBeHHoe nuranue. Ero emeé Ha3piBatoT (A), Tak KaK pacTeHUs OCYIIECTBISIOT ero ¢ nomouisio (b). BaxkHyro pons B 3TOM
nporiecce urpatotT (B). Onu nornomatot u3 noussl (I). ITo cocynam nox neiicteuem (/1) moryoméHHbIN pacTBOp MOJHUMAETCS B IpyTUe OpraHbl pacTeHus. COUCOK

CJIOB:
1. crebneBoe;

2. KOPHEBOE;



3. KOpEHB;
4, crebenb;
5. KOPHEBOM BOJIOCOK;

6. BepxXyIlIeyHas MOYKa;

7. BO/1a C paCTBOPEHHBIMU MUHEPAJIbHBIMU BELIECTBAMM; §. MUTATEJIbHBIN pacTBOD;

9. KOpHEBOE JTaBIICHHE.

B Tabnuiy nos COOTBETCTBYIOIMMHU OYKBaMH 3alMIINTE LU QPHL.

A
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5 . BoccTaHoBUTE BEpHYIO IIOCIIEA0BATENBHOCTD. 3adaHus 0a30BOr0 YpoBHs 1. YcTraHOBHUTE, B KaKOW MOCIEA0BATEIBHOCTH padOTaIOT C

MHUKPOCKOIIOM.
1) mocTaBbTe MUKPOCKOII IITATHBOM K cede

2) MOMECTHUTE Ha MPEIMETHBIN CTOJIMK MUKPOIpEnapar

3) MoJB3yACh BUHTOM, IUIABHO OIYCTUTE OKYJISIP

4) IIpu IMMomMou BUHTOB MCIJICHHO MOJHUMAMTE Ty6yc, IIOKa HEC IMOABUTHCA YETKOC I/I306pa)KeHI/IC. IIpaBuUIbHBIE OTBETHI:

1) MOCTABbTC MHUKPOCKOIT HITATUBOM K ceoe

2) TIOMECTUTE Ha TPEAMETHBIN CTOJIUK MHUKpOIIpenapaT

4) mpy NOMOIIM BUHTOB ME/JICHHO MOJJHUMAMTE TyOyC, IOKa HE MOSBUTHCS YETKOE H300paKeHHE.

3az[aHHe IOBBIIIICHHOI'O YPOBHSA CJIOXHOCTH

1. YcTaHoBUTE — TOCIEI0BATENLHOCTh YCIIO’)KHEHHUSI PaCTUTEIBHOTO MUpa

B Ta0JIMIlY COOTBETCTBYIOIIYIO ITOCIEA0BATEILHOCTD U (P:
1) mxu

Ha 3emiie, HAauhHas C OJHOKJIETOYHOTO OpraHn3Ma. 3anuIluTe



2) nraHoOaKTepun

3) BogopocH

4) MOKPHITOCEMEHHbIE
5) roloceMeHHbIE

6) marnopoOTHUKH

[IpaBuIIbHBIC OTBETHI:
1) umanobakrepun

2) BOAOPOCIIH

3) Mxu

4) marmopOTHUKH

5) romocemeHHbIE

6) MOKPBITOCEMECHHBIC

TOUYKA \!pocm

6. BoccranoBute moanucu kK PUCYHKY, Ha KOTOpOM I/I306pa)KeH mpounecc (I)OTOCI/IHTGBa. IToanumure CTPCJIKHU Ha pUCYHKE U3 IPCATIOKCHHOT'O IICPCUHSA.

A. Boma

b. Yrnekucmueiii ras B.

Kucnopon
I'. Oneprus Connua
7. 3anoHUTE MyCThIe KJIETKH B TaOJIMIIE.

buogornyeckue HAYKH

pacTeHui

VYyenue 0 ? ['eHeTHKA ? MomnekynsipHast |?
KJIETKE Ouonorus
? buonorus Hsmenuueocmo |Yaydmenue — |? Yuenne
Pa3BUTHUS " nopoz [IPOMCXOXK/IE
TKaHEH Lacieocmeenioc |PKABOTHBIX HUW KH3HU
mo COpPTOB




TemaTuueckoe NJIAHUPOBAHHE

TemaTHYecKoe IUIAHMPOBAHUE MaTepHraJia B 5 Kiiacce
«BUOJIOTUSI — HAYKA O )KUBOM MUPE»»

Yacte 1. buonoruss — Hayka o >KMBOM MHUPE

Yacte 2. MHOTr0OOpa3ue sKUBBIX OPraHU3MOB

Yacts 3. XKuznn OpPraHru3MOB Ha IIJIAaHCTC 3EMJIA

Yacte 4. YesmoBek HA TUIAHETE 3eMIIS

TOUYKA \!pocm

pasBuTHe

CMBICJIOBBIE OJIOKHU

Ng eseBas ycranoBkal Koa- OcHoBHBIE Buabl| Ucnosib3oBa Hue
1/ | Tema Coaep:xkanmne Ypoka BO ACATEJIbHOCTH o0opynoBaH
n 4aco o0yyarommxcst Ha st
B YPOKe/BHEYPO4UHOM
3aHATHH
1| Pa3nmen 1. buonorusy buonorus - sro Hayka o Hayuuthces nasats| 1 Paborats c [eYaTHBIM DJIEKTPOHHBIE
— HayKa 0 JKMBOM| >KM3HHU " KUBBIX| OINpEEICHUS TTOHSTHUH TEKCTOM, cXeMami,
mupe. (8 4.) OpraHu3Max Ouonorus, OoTaHMKa, WUTIOCTPALUSIMM,  BBIAEJATH TaOJIMIIBI U IIIaKAThI
Hay}(a 0 JKUBOM 300JI0TH, MUMKOJIOT' M, IrJ1IaBHOC, J1aBaThb
TIpUpoie MHUKpPOOHOIOT U ONpeeNIeHUs TOHITUI
2 | CpoiictBa xuBoro | OcHOBHBIE IIPOLIECCH] 3HaTh MeTO/BI Hay4yHOTro| 1 PaGorate ¢ pasnuuHbIMY| DJIEKTPOHHBIE
KHU3HEIEATEIbHOCTH HCCIIeI0BaHUS, UCTOYHUKaMU HH(}OpManuyl
KMBOT'O OpraHn3Ma —OOMEH| MPUMEHSIEMbIX B U TpeoOpa3oBbIBaTh €€ M3 TaOJHIIbI U IJIaKaThI
BEIIECTB. [Tutanue, Ouonoruu omHOUW GOpMBI B JPYTYIO,
JbIXaHUE, BbI/ICTICHHE) JlaBaTh OIpeNieNIeHus
pa3MHOXKEHHE, POCT WU MOHATUH, PA3JEIATh TEKCT HA
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Metonel  u3ydenus| Meroasl u3yuenus| JlemonctpupoBats 3HaHuq 1 @opmynupoBartk  IpaBuiial DIEKTPOHHbIE
MIPUPOJIBI MIPUPO/IBI: HaOIIt0IeHUE,| METO/O0B HAy4YHOTO TEXHUKHU 0€30MacHOCTH,
ONnHCaHue, U3MEpPEHHUE) HUCCIENOBAHMS, IPHUBOJUTH YMETb IIPOBOAUTH| TAOJIMIIBI M TUTAKATHI
SKCIIEPUMEHT, CPAaBHEHHUE | MPUMEPHl  UCIOJIb30BAHMS (heHoNOTHUECKUE
3TUX METOJ0B HaOrI0ACHUS
VYBenuuureabHbIe Jlabopamopnas paboma Ne| OObACHATH HazHauyeHue| 1 YmMenue paborarh c Muxkpockor CBETOBOM,
prOOpbI 1 YBEJIIMYUTEIIBHBIX 71a00paTOPHBIM rdpoBoi
«3yuyenue ycTpoiicTsal PUOOPOB. obopynoBaHueM,
YBEIIMUUTEITBHBIX Paznuuare  pyunyro U YBCIIHYUTCIIBHBIMU
pruOOpOB» IITAaTUBHYIO JYIbl, 3HaTh pruOOpamMH. N3zyuars
Hcnonn3oBanne BEJIMYMHY I0Jy- YaEMOTO C YCTPOHCTBO MUKPOCKOIIA U
YBCIUYHUTCIIbHBIX HUX IIOMOIIBIO YBCINYCHHUS. co0mro1aTh IpaBuIa
HpI/I60pOB [P U3Y4YEHUU pa6OTBI C MHKPOCKOIIOM.
00BEKTOB JKMUBOU MTPUPO/IBI. CpaBHHBaTh  yBEJIMYCHHEC
YBenuunTebHbIe JIyIibl 1 MUKPOCKOIIA.
npuOOpBl:  JYMBl py4yHas, [Tonydate HaBBIKH pPabOTHI (
ITaTUBHAsL, MUKPOCKOIL. P. MUKPOCKOIIOM TIPH H3y4YeHUH|
I'yvk, A. Ban JleBeHryk. FOTOBBIX MUKPOIIPENapaToB.
YHactu MHKPOCKOIIA. CobmroiaTh paBuiia padoThI B
Muxkpornpenapar.IIpaBuina KaOWHETE, oOpamieHus C
paboThl ¢ MUKPOCKOIIOM. 11a6OpPaTOPHBIM
000pyI0BaHHEM
Crpoenne  knerku.| CtpoeHue KJIETKU. | BBIABIATH 4acTH KIETKH 1 Ymenue  paborath € ONEeKTPOHHBIE
Tkanu Tkanu Knerounoe | Ha pucyHkax ydeOHHKA, 71a00paTOPHBIM
CTpOEHHE KHUBBIX | XapaKTepHU30BaTh 170'¢ 00opy/IoBaHuEM, TaOTHUITI ¥ TUTAKATHI
opranu3moB.  Knerka. | 3HaueHue. YBEJIMYUTEIbHBIMU
Yact KJIETKH W HX npubopamu.  Habmonath
Ha3HaYCHHE. YaCTH U OPTaHOU bl KIETKU
Ha TOTOBBIX MUKpO-
npenaparax moji MajablM U
OOJIBIIIM
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ITonsarue o Tkanu. Tkanu

CpaBHUBaTh KUBOTHYIO U

YBCIUMYCHUEM MUKPOCKOIIa U

Muxkpockorn — 1udpOBOH,

JKUBOTHBIX M PACTEHHUU. | PACTUTEIBHYIO KJICTKH | OIIMCHIBATh UX. MHKpOIpenapa Tbl
Ux dyHKIIAH. HaXOJUTh YEePThI HX Paznmuuath
CXO0ACTBAa Hu pas3inyus, OTACJIBHBIC  KJICTKH,
Pasnnyare TKaHH BXOJIAIIME B COCTaB
JKUBOTHBIX M PACTCHHUI HA TKaHHU.
pucyHKax yuebHuka, O6o0mare u  (UKCUPOBATH
XapaKTepru3oBaTh 1X PE3YIbTATEI HaOJIOICHHIA
CTPOCHHE, OOBSICHATH UX JIeJTaTh BHIBOIBL.
GbyHKIUH.
CobmoiaTh paBuiia paboTh B
kaOHUHeTe OMOJIOTHH,
oOpaiieHus ¢ 1a00paTOPHBIM|
00opyioBaHuEM
XUMHUYeCKUH cocTaB| XUMUUESCKUI cocrtaB| PaznuuaTth Habmronate neMoHCTparuio
KIICTKH KJICTKH. HEOpPTaHUYECKHE u OTIBITOB YUUTEIIEM,
OpraHMYECKHE  BEIIECTBA aQHAJIU3UPOBATh Hx
XUMUYECKUE  BEIIeCTBa | KIIETKH, MUHEpaJIbHBIE pe3yNbTaThI, JienaTh
kieTku. Heopranmueckue | comm, OOBSICHATH Hux BBIBOJBL.  AHaIM3UpPOBATH
BEIIECTBA  KIJIETKH, WX | 3HAYCHHE IS OpraHu3Ma. MIPEICTABICHHYIO Ha
3HAYEHUE MJIA KJIETKH | pUCYHKax yueOHHKa
OopraHusma. nHpopmarnmo 0
Oprannueckue BEemecTBa pesynbTarax OIIBITA,

KJICTKHU, UX 3HAUYCHUC 1JIA

paGotas B mape. YMeHHE
paboTtath C J1abopaTOPHBIM

KU3HU  OpraHusma |
KJICTKH 000pyI0BaHUEM
[Ipoueccer ['maBHBIE MIPOLIECCHI] Hab6monate mpu  momory] Mukpockon 1 poBoi,
KHU3HEIEATENLHOCTH | )KU3HEAESTEIbHOCTH YBEIUYUTENIBHBIX NPUOOPOR MHKpOMpenapa Thl
KJIETKU KJICTKH- OOMEH BEIECTB U 3a IBM)KEHUEM LIUTOILIA3MBI.
pasmMHOkeHue. Krerka — VMeHue paGoTath d
OCHOBHas CTPYKTYypHas 1ab0paTOpPHBIM
€AUHUILIa ZKHUBOTI'O| 060pyﬂ0BaHI/IeM
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OopraHusma, crocoOHasy
BOCIIPOU3BOJUTH HOBBIG
KJICTKH ITYyTEM ACIICHUA

O0001eHrne  TeMbl| YMeHUE aBaTh O000mmTH sHanus,| 1 [TpomexxyTouHoe DNEKTPOHHBIC
«buosorus — Hayka | onpeaeieHus MOHATUH|  yMEHUS, HAaBBIKH, TECTHUPOBAHUE IO TEME
0 JKUBOM MHPE» TEMBI, OIIHCHIBATH MOJTyYCHHBIC npu TaOJIUIIBI K TIAKATHI
YCTPOMCTBO ~ MHUKPOCKOIIA, U3YYCHUU TEMBI
OTPENeNIATh  YBEJIWUICHUE
MHKPOCKOIIA,

dbopmynmupoBaTh  MpPaBUIIY
paboThl ¢ MHKPOCKOIIOM

Paznen OcHoBHble napctBa xuBoii| HasbiBaTh mapcTBa xuBoi| 1 PaGorats c MeyaTHbIM DJIEKTPOHHBIE
2.  Muoroo0pa3sue| npupoasl.  CucremMaTHka,| MPUPOIBI Y TEKCTOM, cXeMami,
JKHBBIX CUCTEMAaTUYECKUE XapaKkTepU30BaTh WUIIOCTPALUSIMM, — BBIIEIATH TaOIUIIbI U IJIAKATHI
opranusmoB (11 4) | xateropumu. OcHoBHasi| TPHU3HAKH KaXJI0TO IJIABHOE, 1aBaTh OINPEICIICHUS
eIMHMIIA KiIaccuuKanuu-| mapcraa MOHATHI
[HapctBa JKUBOU| BUJI. Bupycsr

MPUPOALI HCKJICTOYHLIC OPraHU3MBbI
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bakrepun: ctpoenue| bakrepun: crpoeHue u | XapakTepuzoBaTh OnwuceiBaTh pa3HOOOPA3HbBIE PaccmarpuBanu
u KU3BHCACIATCIbHOCTD. 0COOEHHOCTH CTpOCHUA q)OpMLI 63KT€pI/IaJIbHBIX e 6aKT€pI/II71 Ha T'OTOBBIX
JKU3HenesaTeNbHOCTH | bakTepun — | Gakrepuii. 1 KJIETOK Ha pUCYHKE MHKpOIIpernapa Tax ¢
MIPUMHUTHBHBIC y4ueOHHKa. HCIIONB3OBAHIC
OJTHOKJICTOYHBIC Paznuuats TOHATHSA: M 1UpPOBOrO MHKPOCKOI
OpFaHI/I31\\/'IBI. Crpoenue <<aBTOTp0(1)BI>>, a. DJEKTPOHHbIE
6aKTepI/II/I. Pasmuoxxenue «reTep()Tpo(i)H»,
Oaxrepuii ACICHIEM (IIpOKApHOTBL», TabIIUIIBI U [UTAKATHL.
KJICTKU HAJIBOC. EaKTepI/II/I «YKApUOTHI».
Kak  camas  JpeBHSA
rpymra OpraHu3MOB. XapakTepu3oBaTh IPOIIECC bl
IIpoueccor JKU3HEIEATEIIbHOCTH
KU3HCACATCIBHOCTHU 6aKTepI/II/I Kak]
6aKTeprI. [Tonstue 00 [IPOKAPHUOT.
aBTOTPO(ax u CpaBHHMBATh W OIICHUBATH
rereporpodax, poIb Oakrepuii-
[poKaproTax u aBTOTPOGOB U  OakTepuii
dyKapuorax rerepoTpooB B MPHUPOJIE.
Ymenue paboTatb c
1a00paTOPHBIM
000py0BaHUEM,
YBEJIUYUTEIbHBIMU
npudopamu.
3nauenne Oaktepui] Posb GakTepwii B mpupoje | Xapaktepu3zoBaTh porny 1 Ymenue pabortathb c DIIEKTPOHHBIE
B IPUPOAE U Ul U B )KU3HU YEIIOBEKA Oakrepuii B mpuUpOJE, Pa3IMYHBIMU UCTOYHUKAMU
YeJ0BeKa OOBSCHITh CYTh TIOHSTHS nHpOpMaIUU, COCTABJIAThH TaOHITHI ¥ TUTAKATHI
CUMOMO3, OIHCBIBATH IU1aH naparpada,
ydactue OaxTepuit B MIPOBOJIUTH CPABHEHMS
KpYroBOpPOTE BELLIECTB
Pacrenus Pacrenus. Xapakrepu3oBaTh I1aBHbIE| 1 Paznnuate yactu nBetkoBoro | OOHapyxeHue
HpeI[CTaBJ'IeHI/Ie 0 (I)_]'Iope_ IIpHU3HAKH paCTeHHfI. pacTCHuA Ha PUCYHKE XJIOPOIIJIaCTOB B KJICTKaX
OTan4uTeNbHOE CBOWCTBO y4eOHNKa, BBIIBUTATh | pacTeHU c
pactenuii.  XnopopuL NPEAIONOKEHH. 00 WX | mcrmonp30BaHuH- eM




3nauenue  (HOTOCHHTE3A.
CpaBHenue KJIETOK
pacTeHUid W OakTepuil.
Henenue LapcTBa
pacTeHUid Ha  TPYMIbL
BOJIOPOCIIH, IBETKOBBIE
(IIOKPBITOCEMEHHBIE),
rOJIOCEMEHHBIE, MXH,
TUIAYHBI, XBOIITH,
MarOPOTHHUKH.

CtpoeHue pacTeHUH.

Kopeuns u no0er.

CroeBuilie  BOJOPOCIICH.
OCHOBHEIE pa3uyus
MOKPBITOCEMEHHBIX "

TOJIOCEMEHHBIX PAacTCHUM.
Ponp 1BETKOBBIX pacTeHUI
B )KU3HM 4€JI0- BEKa

(byHKIMSX. CpaBHUBaThH
LIBETKOBbIE M T'OJIOCEMEHHbIC
pacTeHus, XapaKTepu30BaTh
HX CXOJICTBO M Pa3JInyus.

XapakTepu30BaTh MXH,
MANOPOTHHUKH, XBOIIH, IIAYHbI
KaKk  CIIOPOBBIE  pacTEHUsI
OTIPENIeNIATh TEPMHUH «CIOPay,
BeisBisTe Ha PHCYHK]
yuyeOHMKa pa3iuuus MEXIY
pacTeHUsAMH pa3HBIX
CHCTEMAaTHYECKHUX TPYIIII.

ComnocraBisaTh CBONCTBa
PacCTUTEIBHOU y
OaKkTepHaIbHON KIIETOK, JIeNaTh
BBIBOJBI.

XapakTepu3oBaTh 3HAUYEHUE
pacTeHuit pa3HBIX
CHCTEMaTUYEeCKHX TPy B
JKU3HM 4YeJOBEeKa. YMEHHE
pabotaTh ¢ Ja00paTOPHBIM
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U(PPOBOrO  MUKPOCKOIIA.
DJNEKTPOHHBIC TAOIHIBI U
TUTAKaThI.

00opy/oBaHuEM,
YBEJIIMUUTEIbHBIMU
npudopamu.
JKvBOoTHBIE JKuBoTHBIE PacrioznaBate on- XapakTepu3oBarhb I'otoBuTH MU- Kpompemnapar
[Ipencrasnenue o payne. | HOKIETOUHBIX Hu MPOCTEUIINX O PUCYHKaM KYJIbTYpbI ameO.
Oco0eHHOCTH KUBOTHBIX. | MHOTOKJIIETOYHBIX y4eOHHKa, ONUCHIBATH MX | OOHApYKEHHE

OOHOKIIETOUHBIE u
MHOTOKJIETOYHbIE
opranusmbl. Ponb  xu-
BOTHBIX B TMpUpOAEC U
KU3HM 4YeJIOBEKa. 3aBH-
CUMOCTB OT OKPY KaroIeH
cpenbl

KUBOTHBIX Ha PHUCYHKax
y4eOHHKa.

pasznuuue, Ha3bIBaTh YacTH
uxX  Tena. CpaBHuBaTh
cTpoeHHe Tena amEObl ¢
KJIETKOM JyKapuoT, JAeJaTh
BEIBOJIBI. HasrwiBate
MHOTOKJIETOYHBIX

KUBOTHBIX, HU300paKEHHBIX

Ha PUCYHKE y4eOHUKA.

OJTHOKJIETOYHBIX JKUBOTHBIX|
(mpocTeimmux) B BOJHOM
Cpelie ¢ UCIOJIb30Ba- HUEM
1 po- BOro MUKPO- CKOTIA.
DNeKTpOHHbIE TAaOIUIBI U
IJTaKaThI.




Pa3znuyath 0€CrIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX.

OOBSCHATH POJIb )KUBOTHBIX B
YKU3HH YEJIOBEKA U B MIPUPO/IE.
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Xapakrepu3oBaTb  (haKTOPbI
HEXUBOU HIPUPOJBI,
OKa3bIBAIOUINE BIUSHUE Ha
KHU3HEACATEITHHOCTh
KUBOTHBIX. Y MeHue paboTathb
c 71a00paTOPHBIM
00opyI0BaHUEM,
YBEITMYHUTEITbHBIMU
npuOopamMu.
«Habmonenue 3al Jlabopamopnas paboma l'oToBuTh MHKpOmIpemnapar HabGmonate 3a nBukeHuem | ['oTOBUTH
nepeBUKEHNEM Ne 3 KYJIbTYpPBI uH(Y30pUil, KUBOTHBIX, OTMEYath | MpKponpenapar
KHBOTHBIX) «HabmoneHue 3a| VI3y4aTh KuBbIE OpPraHN3Mb] CKOPOCTh M HANPABJICHUE | gy rynpy uHdy30pHii)
TIePEIBIKCHIEM MOJT MHKpPO- CKOIOM THpH JIBYDKEHUS, CPABHMBATD | J3vuary, SKUBBIE
SKHBOTHEIX MaJIOM YBEJIMYCHHUH. MepeIBIDKEHNIE JBYX-TPEX | onranmsmbl moxn
ocobei. MHKPOCKOIIOM TIPU MaJIOM
yBenudyeHuu. HaGmonaTy
©opMyMPOBaTh  BBIBOA  Q 35 npikennem HUBOTHBIX,
3HaYCHWW  JIBWKCHHSA IS
KUBOTHBIX.
duxcupoBath pe3yIIbTATH]

HaOIOICHUH B TETPAIH.
CobmronaTe paBuiIa paboTHl B
KaOuHere, oOpameHust ¢
71a00paTOPHBIM
000pyI0BaHUEM.

Ymenne paboTtath c
71a00paTOPHBIM
00opyI0oBaHuEM,
YBEIMYUTEIIbHBIMU

pUOOpaMH.
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['pu6bI CrtpoeHnue LUIANOYHBIX| XapaKTepu30BaTh CTPOCHUE OnuceIBaTh CTpOEHHUE | DJIEKTPOHHBIC
rpu6oB. [lutanue rpuOOB. | MUISIIOYHBIX TPUOOB. LUIANOYHBIX  TPUOOB IO | TaGuuibl U IJIAKATHI.
PUCYHKY yuyeOHHUKA.
Mmuoroo0Opa3ue | MuorooOpa3ue u 3HaueHue| XapakTepu3oBarhb [Mogpazgenars unuisinounsie | ['oTOBUTH MuUKpompenapat
3HaYeHue rpudoB rpuboB. [LnecueBbie rpudbL,| MHOrooOpasue rpudoB. rpu0bl Ha TUJIACTUHYATBIE U | KYJIBTYpbI TPOKKEH.
UX  HCIOJIb30BaHUE B TpyOuaThIe. OnuceiBath | M3ydath miiecHeBbIC TPUOD]
3/IPaBOOXPAaHEHUH CTpOCHHE IJICCHEBBIX TPUOOB | MOJ  MHKPOCKOIIOM  TIPH
(aHTHOMOTHK 0  PpUCYHKY  YyuyeOHHMKA. | MaJOM YBEJIMYEHUU HA
NEHULIUIUIUH). OOBsACHATD TEPMHUHBI | TOTOBBIX I\ MHKpOTpenapa
OnHOKIETOUHBIE TPUOBI — «aHTUOMOTHUK u | Tax.
TIPOKAKH. Nx «TICHUIWIUTHH.
HCII0JIb30BaHNE B DJEeKTPOHHBIE
XJICOOTICYCHUH H PacnosnaBath ChelOOHBIE U TaGUIILI U IIJTAKATHL
nuBoBapeHun. CbenoOHbIg SIIOBUTBIE TPUOBI HA TaOIHIIAX
u SIIOBUTBIC TpUOBI Y PUCYHKaX y4eOHHKA.
IpaBumna cbopa 2 YyacTBOBaTh B
yrnotpebieHust rpuboB B COBMECTHOM
MUILY. [Tapasurraeckue 00CYXKJIEHUH TPaBUII
rpubel. Ponp rpuboB B cbopa "
MmpupoaAc U )KU3HU YCJIIOBCKA, UCIIOJIE30BAHUS
rpuooB.

OOBsCHATH 3HAUeHUE TPHOOB
JUTSL 9eI0BEKa M [T TPUPOIBI

JInmaiiHuKn JIniraliHUKK1 1 XapakrepusoBarb YMmers paboTtath ¢ DNEeKTpOHHBIE
CUMOHMOTHYECKHE 0COOEHHOCTH CTPOEHHS U pPa3IMYHBIMM ~ MCTOYHUKAMY
OpPTraHU3MBI rpuba Y KU3HEICSITCILHOCTH uHbopMaInH, OTJINYaTh| TAOJIUIIBI U TTAKATHI
BOZOPOCIIH JIMIIAHHUKOB KaK| IJIABHOE OT BTOPOCTENIEHHOT O,
CUMOMOTHUYECKIX TOTOBUTH  COOOIIEHUS U]
OpraHu3MOB Mpe3eHTalNH
3HayeHue kuBbIX| JKUBOTHBIE W  pacTeHUs, XapakTepru30BaTh JKHUBBI Ymenue pabortartb d DneKTpoHHbIE
OpraHu3MOB B BpeJHbIC Il UEJOBEKa| € OpPraHu3MBbl, [TOJIE3HBIC U pPa3IUYHBIMU  MUCTOYHUKAMH
npupoge u  xu3HH JKuBble OpraHM3MbL,| BpPEIHBIE JJI YEIOBEKa nHpOpMALMK,  COCTABIATH TAOJMIIBI U IJIAKATHI

YCJIOBCKA

IIOJIC3HBIC JId YCJIOBCKA.

1aH naparpada, TpoBOIUTH

CpaBHEHUS
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buomornueckoe
pasHooOpazue.
0O0001enue mo teme| YMmenue aBaTh O000mmTH 3HAHUA, [TpomexxyTouHoe
«MHoroobpaszue onpeieyeHus MOHATUH|[  yMeHHs, HaBBIKH, TECTUPOBAHUE 10 TEME
JKHBBIX TEMBI MOJIy4YEHHBIE npu
OpPraHu3MOBY. M3YyYECHUU TEMBbI
Paznen 3. Kusup Cpensl xusHu  1utaHetsl| HaswiBaTh cpensl PaGorate ¢ mneuyaTHbIM DJIEKTPOHHbBIE
OpPraHu3MoB Ha 3eMis - BOAHAs,| OOHMTAHMS JKHUBBIX TEKCTOM, cXeMaMi,
IJIaHerTe IIOYBCHHA, Ha3eMHO-| OpraHU3MOB W J1aBaTh HUX WJUTFOCTPAIIMSIMU,  BBIICTSATH TaOJIUIIbI U IIJIaKaThI
Bemias (8u) BO3/TyILHAS, XapaKTEePUCTUKY, IJIaBHOE, J1aBaTh OINpPECIICHUS
OpraHu3MeHHast pasznuyaTh Ha PUCYHKaX, B IOHSTHI
Cpenpl SKU3HU TadIMunax oburaresen
IUTAHETHI 3eMiis Pa3INYHBIX CPEN.
DKOJOTHYECKHE Okonorudeckue (aktops]| Paznuuars ITOHSTHS: W3yuuts neiictBue paznuunbix Lludposas nadoparopus ng
(bakTopsI cpebl Cpelbl. «OKOJIOTHYECKHH (aKTop», (haxTopoB cpenbl (cBet, sKrosOTUH (marumx
Venosusi, Biwsforpe  Hal «PaKTop HEXKHUBOM BJIQXKHOCTh, TeMIIepaTypa) Ha OCBEIIEHHOCTH
)KW3Hb ~ OPTaHM3MOB B NPHPOJBI», «haxTop KuBOi OpTaHU3MBI, TIPUBOJIUTH
TIPHPOJIE, —| mpupoab», aHTPOTIOTCHHBIH IPUMEPBI COOCTBEHHBIX| , BII&JKHOCTH 15
SKONOTHYECKHE  (DAKTOPHI dakTop». XapakTepusonaT HaOJIFOJICHUH. TEMIIEPATYPBHI)
Cpenpl. CDaKTOpBI HEeXUBOU b JIeicTBHIe Pa3InuHbIX]| APFYMCHTI/IPOBaTB
IIPUPO/JIBL, q)aKTOpI)I SJKUBOU (baKTOpOB Cpcabl H4 ACATCIIBHOCTD YeJI0BEKa B
MIPUPOABI y| OPTaHH3MBl, IIPUBOJIUTH MpUPOJIE KAK aHTPONOTECHHbIN
AHTPOIIOT€HHBIE. HpI/IMepBI IIPpUMCEPBI CO6CTBCHHLIX (i)aKTOp
HKOJIOTHYECKUX (PaKTOPOB HAOJIIOICHU .
Bremonnenne  maboparopHoit
paboTHI.
[Tpucnocobnenus Bmusiuue  cpensl Hal BeisiBUTH mpucniocoOseHus] PaGorats c neyaTHbIM| DJIEKTPOHHBIE
OpPTaHU3MOB K KU3HH| OpraHu3M, MpPUMEPB]| OPraHU3MOB K JKU3HU B TEKCTOM, CXeMaMH,
B IIPUPO/JIE MIPUCTIOCOOTICHMI IpUPOJIEC WUTIOCTPAIUSAMH, BBIACISTH TaOIHIIBI M TIJIaKAThI
OpraHU3MOB K CpeJie IJ1aBHOE, JlaBaTh
onpeieTeHUs TIOHSITHH,
FOTOBUTH  COOOIICHUS U

CO3/1aBaTh MPE3CHTAIIUN
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[Tpuponusie [lonsstTue o npupogHoM  XapaKTepu30BaTh Paborath c MeyaTHbIM DJIEKTPOHHBIE
cooOriecTBa COOOIIIECTBE, ECTECTBEHHBI  MPHUPOTHOE COOOIIECTBO TEKCTOM, cXeMamH,
u WUTIOCTPALUSIMU, BBIIEIATH TaOIUIbI U IJIAKATHI
HCKYCCTBEHHbBIE IPUPO/Hb] IJIaBHOE, JlaBaTh
€ coo0I11ecTBa, KPyroBopoT ONpeIeTIeHUs TOHATUH.
BCHICCTB B VYMeTh COCTaBJISITH ITUIIEBEIE
MIPUPOJIHOM COOOIIECTBE LETH.
[Ipuponnsie [lonsatne o npupogHOW XapakTepus3oBaThb Pa6orars c ne4yaTHbIM DJIEKTPOHHBIE
30Hbl Poccun 30HE. MHuoroo0pasue| NpUpPOIHBIC TEKCTOM, CXEMaMHu,
MPUPOJHBIX 30H. PacreHus) 30HBI, BBISIBUTD WUTIOCTPALMSIMU, 3aOIHATH TaOIUIbI U IJIAKAThI
U OKUBOTHBIE MPHUPOJAHBIX| MPHUCIOCOOTICHUS >KUBBIX TabIUILy
30H. OpraHu3MOB K
MIPUPOJIHBIM 30HAM
Kusznp opranusmos| JKuBoi MUp MaTepuKoB Xapaktepus3oBaTb  KUBOM PaGorate ¢ paznuyHbIMY| DIEKTPOHHbBIE

Ha Pa3HbIX
MaTepUKax

MHP MAaTCpUKOB, BbISIBUTH
INPUCIIOCOOTEHNUS HX K
cpene oouTaHus

HCTOYHHUKaAMH I/IH(i)OpMaIII/II/I.

3aI10JIHATh

BBICTYIIATH C COO6HI€HI/I$[MI/I
rnepea OAHOKJIaACCHUKaMU

TabIuILy,

Ta6J'II/II_IBI U I1JIaKaThbl

Kns3nap OpTraHHu3MOB B
MOpAX U OK€aHax

Mopckue oburarenu
MEJIKOBOJIWH, TOJIIIHA BOJHI
rITyOUHBI MOpen

XapakTepu3oBaTh
MOPCKHUX oOuTarenen
MEJIKOBO/INH, TOJIIIA
BOJIbI, TJIYOMHBI MOpPEH,
BBISIBUTH X
IIPUCTIOCOOIEHUS K

YCJI0BUSIM oOuTaHus

YMmenune

Pa3IMYHBIMH HCTOYHHKAMU]
UHpOopMauy,

TJIaH

COCTaBJIATH Ta6J'II/IL[y

paboTath g

COCTaBIISITH
naparpada,

OJEeKTpOHHBIE

TaOJIAIIBI U TIJIAKATHI

O0001eHne Mo TeMe
«Ku3Hb OpranmusmMoB
Ha IUIaHEeTe 3eMIIs

VYMmenne JTaBaTh
onpeeeHus HOHSITUH
TEMBI

0O000mmTH 3HAHU,
YMEHUS, HAaBBIKH,
MOJTyYCHHBIE npu

HN3YUCHHUH TEMbI

IIpomexxyrouynoe
TECTUPOBAHUE 10 TEME
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Pa3nen 4. Yenosel llosBienne uyenoBeka B XapakTepuzoBaTh YMeHune paboTaTh ¢ TEKCTOM, DJIEKTPOHHBIC
Ha IJIaHeTe| pe3ysbTaTe  JUIMTEIIBHOIO| OCHOBHBIC JTarnbl CTPYKTYypUPOBATh y4eOHBIN
3emas  (8u) HMCTOPUYECKOTO Pa3BUTHS CTaHOBJICHUSI  4YEJIOBEKa, MaTepual, 1e1aTh BbIBOJbI | TaOJUIIBI U IIAKATHI
ABCTpaJlonUTeK, 4enoBek| 3HATh 0COOCHHOCTH
Kax MOSIBUICS| yMenIplid, APEeBHUE JIIOAH —| COBPEMEHHOIO YeiOBeKa
YyeJIoBEK Ha 3eMiie HEaH IePTabIIbI,
KPOMaHBOHIIBI .
Kak yenoBek| Mcropus BIMSIHUSI|  XapaKTepU30BaTh BIUSHU AprymMeHTupoBarTh DJEeKTPOHHBIE
U3MEHST IPUPOTY YeJI0BeKa Hal s YEJIOBEKa Ha MPUPOLY, JeSATEIbHOCTh YEJIOBEKa B
IPUPO.Y, IPUMEPBI IpUpOJE. TaOJINILIBI ¥ TUTAKAThI
I0JIO’KUTEITLHOTO uj VMeTh paborath g
OTpHOATCIBHOrO0  BIIMSAHHA pa3IUYHBIMU HCTOYHUKAMH
ICJIOBCKA Ha IPUPOAY UHpOpManuy, OTJINYaTH
IJIaBHOE oT]

BTOPOCTCIICHHOI'0, TOTOBUTH
COOOIIEHHUS U MPE3EHTALUH

Baxnocts  oxpanp] XKuBotHble u  pacreHusiy Oco3HaTh BaXXHOCTb Crpouth BBICKa3bIBaHUS B DIEKTPOHHbBIE
KHBOTO MHpa| UCTpeOIeHHbIE YEIOBEKOM| OXpaHbl JKUBOTO  MHPA YCTHOH W IHUCHbMEHHOW
TJIAHETBI Co3nanue 3anoBeHUKOB. MJIaHeThl, (OPMUPOBATH dbopwme, BOCIPOU3BOJIUTH TAOIHIIHI U TJTAKATHI
HaBBIKH PaBUIBHOTO UHPOpPMALIMIO MO NaMsTH,
MOBE/ICHUS B IIPUPOJIE TOTOBUTh  COOOILEHUS U
IPE3EHTalNH
Coxpanum OoratctB| LleHHOCTE  pa3sHOOOpa3Us CrpouTh  BBICKa3bIBaHMSI B DJIEKTPOHHBIC
0 JKUBOTO MHpa. KU3HU YCTHOH ¥ IUCbMEHHON
bopwme, BOCIIPOU3BOIUTH TaOJIHUIIbI U IJIAKATHI
uHpOpMALMIO TIO TaMSTH,
TOTOBATHL  COOOIIEHHUSI W
IIpE3EHTALH
Ob6o06uienne o Teme| YMeHue naBats|  O0OOIIUTH 3HaHUS, [MpomexyTouHoe
«Yenosek Ha| ompezaeneHus NOHSATHH|  yMEHWUS, HaBBIKH, TECTUPOBAHUE 10 TEME
IUTAHETE 3eMJIS» TEMBI MIOJTyYEHHBIE npy|

HN3YUCHHUH TEMbI

O6o0mienne  Kypca
onoJoruu 5 Kiacca

O06001U T 3HaHUS, YMEHUS,
HAaBBIKH, TIOJy4YEHHBIC TPH
M3y4eHUU OMOJIOTHH

CtpouTh BBICKa3bIBaHUS B
YCTHOM ¥ TIMCbMEHHOMH
dhopwme, BOCITPOU3BOJIUTH

MH(POPMAIIHIO MO TAMSTH




3| Urorosoe

O600muTh 3HaHus, ymMmeHus1| 1

Hrorosoe TCCTUPOBAHUC IIQ

TOUYKA \!pocm

5 | «MHuoroobpaszue
JKABOIO MUPaY
OO6cyxneHne
3aJJaHUI Ha JICTO

MHpa Halleil MECTHOCTH

4 | tecrupoBaHue 1o| HABBIKH, IOJYYEHHBIE TpY| Kypcy Owosioruu 5
Kypcy Ouojorun 9 M3y4eHUU OMOJIOTHH KJjlacca
KJjiacca

3 | Okckypeus Muoroo0pasue KHBOTO 1 Ymenue pacro3HaBarhb

OOBEKTBl JKUBOW  MPHUPOIbI]
BeiOupars 3amanue Ha JeTo,
aHaIM3UPOBATh ero|

COJCPIKaHHEC

TemaTnueckoe IVIAHHPOBaHHe MaTepuaJia B 6 KiIacce
«BAOJIOTUSAA — HAYKA O PACTEHUSAX»
Yacte 1. Hayka o pactenusix

Yacte 2. Oprassl pacTeHHM

Yactb 3. OCHOBHEIE MMPpONECCChI KU3HCACATCIbHOCTH paCTeHI/Iﬁ

Yactb 4. MHOr0OOOpa3ue U pa3BUTHE PACTUTEIBHOTO MUPA

Yacrts 5. [Ipupoansie coobmiecTBa

N Henesasn YCTaHOBKA OcHoBHBIE BuAbl| Mcnosb3oBa Hue
/| Tema Coaep:xkanue Ypoxa ACATEILHOCTH o0opynoBaHu
n 4yaco | o0y4aromuxcs Ha e
YPOKe/BHEYPOYHOM
3aHATHH
1| Paznen 1. Hayka d Hayka o pacremusax - [aBathb OIpeCICHUs XapakTepu3oBaThb ONeKTpOHHbIE TaOIUIBl M
pacTeHHsix — OoTaHukd OOTaHHKA. JKn3HeHHBId NOHATHAM: OCOOCHHOCTH  CTPOCHHS]
(4u) (bopmbl pactenuii| Oortanuka, /luxopactyum pacTeHwuil.
Jlukopacryuue u e u KyJbTYpHBIE
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MapctBO KYJIbTYPHBIE pactenus| pacreHusa. CeMEHHbIE W
Pacrenus. Buemneel CemeHHbIE W CHOPOBBIJ CHOPOBBIC pacreHus
CTPOEHHUE u o0mias pacTeHusI. OCHOBHBIE| BEreTaTuBHBIC yj
XapaKTePUCTHKA PACTCHUM | OpraHbl pacTeHuil| reHepaTuBHBIE ~ OpraHbl
Beicmme u HU3IING pacTeHH
pacTeHusl.
Mmuoroo6pa3ue KuzHeHHble ¢dopmel| JlaBaTh onpeaesieHus] Crpouth pedeBblel DJIGKTPOHHBIE TaONHIBI |
KU3HEHHBIX ¢dbopm| pacTeHui: JEPEBBS,| MOHATUAM:  >KU3HEHHBIO BbICKA3bIBaHUS B YCTHOHM  IUIAKaThl.
pacreHuit KYCTapHUKH, KYCTapHUYKH (HOPMBI pacTeHwuii: dopme, aprymMeHTUpPOBAThH
U TpaBbl JIEpEBbS, KYCTapHHUKH, CBOI0O  TOYKY  3pEHuS,
KYCTapHUYKH U TpaBbl, COCTaBJIATh IUIaH]
pacro3HaBaThb  pacTEHUS naparpada
pa3IMUrHbIX JKU3HEHHBIX
topm
Knerounoe ctpoenue| Knerounoe crpoenue| CTpoeHHe pacTUTEIbHON IIpuBOoaUTH npuMepsl] Muxpockorn nu@poBoH,
pacTeHUN. CaoiicTBal pacTeHwmiA. KJIETKHU: KJIETOYHAs OJIHOKJIETOYHBIX Y MUKpOTpenapar bl
PacTUTETbHOM KIIETKH. CTEHKA, PO, MHOTOKJIETOYHBIX
CBoiicTBa  pacTUTENBHOM| IIUTOIUIa3Ma, BaKyOJIH, pacrenuii. Paznuuare #
KJIETKU. Ha3bIBATh OpraHOM/Ib]
KJIETOK PaCTEHUH.
TkaHu pacTreHun Txanu pacrenuit. [lonsarug Ilonsarue 0 TKaHH Omnpenensrs noHsThe| Muxkpockon I (PPOBOIA,
0 TKaHM pacte HUU. Bunp) pacrenuil. Buasl TkaHeu: «TKaHb). MUKpOIIpenapar bl
TKaHEMH: OCHOBHas1,| OCHOBHas, IIOKpOBHasl, XapaKkTepu3oBaTh
MTOKPOBHAsA, MPOBOAAINIAs, POBOsILIAs, OCOOEHHOCTH CTPOEHHUS U
MexaHuueckasd. [Ipnunnbpl mMexanndeckas. [Ipununnsl byHKIIH TKaHel]
TIOSIBJICHUSI TKaHEH.| MosiBIeHus TKaHEeH. pacTeHuil. Y CTaHaBIMBAaTh
O06o001menue ¥ PacreHue kak 1eIOCTHBIN B3alMOCBSA3b CTPOEHHUS U
CUCTEMaTH3alus  3HAHUH KUBOU OpraHusm, GbyHKIMH TKaHeH.

Mo MaTre puajaM TeMbl
«Hayka o pacTeHusx —
OoTaHUKay.

COCTOSIIIIUA U3 KJIETOK U
TKaHEeH.

OOBACHATE 3HAYCHH{
TKaHEH B KU3HU PAaCTECHUs
0O000111aTH U
CHUCTEMaTU3UPOBAThH
3HAHUSA 110 TEeME, JelIaTh
BeIBOABI. OTBeyaTh HY
UTOTOBBIE BOIIPOCHI TEMBI




Pasgen 2. Opranbl
pacrenunii (94)

Cems, ero crpoeHHe W
3HAuYCHUE.

Cewms KaK
Pa3MHOKECHHS PAaCTEHUM.
3HayeHue CeMsIH B
IpUpoe u HKU3HU
yenoBeka Jlabopamopnas
paboma Ne 1
«CtpoeHue
hacomm»

opras

CEMCHH

Crpoenue CEeMEHU:
KOXypa, 3apO/IbIIII,
SHJIOCTIEPM,  CEMSIONH]
Crpoenue 3apOIbIIIIY

pacreHus. J[By1OJIbHBIE U
OJITHOZIOJIBHBIE PACTCHMS.

[IpopacTanue cemsiH.

OOBACHATH POJIb CEMSIH

B IIPUPO/IE.
XapakTepu30BaTh
byHKIUN yacten
CEMEHH.

OnwucsiBath CTPOEHHUE

3apo/iblla pacTeHUs.
YcranaBauBaTh CXOICTBO
MPOPOCTKA C 3apOjIbIIeM
CEMCHH.
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Pabora
«Ctpoenue

cemenu (aconn» Lludpposas
naboparopuss MO SKOJOTHH
(maTYMK OCBEILIEHHOCTH)

OnuceiBaTh cTaauy

IIPOPacTaHUs
[Ipopocrok, ocobeHHOCTH CEMSH. BbIsBIATH| BIQXKHOCTH U TEMIIEpaTyphl),
€ro CTPOCHHS. OTJIMYUTEIIbHBIE OJNeKTpOHHbIE TaONIMLBl U

[IPU3HAKHU ceMsH| ITaKaThbl.

JIBYIOJIbHBIX 17

OJIHOJIOJBHBIX ~ PaCTEHUM.

Hcnonb3oBars

nH(pOpMaIMOHHbIE

pecypchl sl TOJATOTOBKU
COOOILIEHUs O POJIU CEMSIH
B KHU3HU YeJI0BEKa,
[IpoBonuTh HaOMIOAEHUS,

(buKcupoBaTh 1704
pe3ysnbTaThl  BO  BpeMs
BBITTOJTHEHUS
nabopatopHoii  paboTHI)
Coburonats MPaBUIIa
pabotel B KaOuHeTe,
oOpareHus d
1a00paTOPHBIM

o0opymoBaHHEM YMEHHUE
paboTath C 1abopaTOPHBIM|
00opyI0BaHUEM,
YBEITHMUYUTEITbHBIMU

npudopamu




VYcnosusa
CEMSH

pOpacTaHUs

3HauYe€HHE BOJbI M BO3AYX]
UIsL IpopacTaHusl CEMSH
3anacHble  MUTATENIbHbIG
BEIECTBA CEMEHH.
TemneparypHble  yciI0BuUS
npopacTaHusi ceMsH. Pouy

W3yuuth posnb 3amacHbIX
MUTATEIbHBIX  BEIECTH
cemenu. TemmepaTypHbid
yCIIOBUS IIpOpacTaHus]
cemsiH. Posb cBera.

XapakTepu3oBarb  pOJIH
BOABl M  BO3AyXa B
MIPOpPAcCTaHUU CEMSH.

OOBACHATD 3HAYECHUE
3aMacHbIX  MUTATEIbHBIX
BEUIECTB B IPOPACTAHUU

TOUYKA \!pocm

Pabora

«YCJI0BHS MPOpPACTaHUS Ce
MsSH». 3Ha4YeHUE BOALI U
BO3/IyXa JU1s]

IIpopacTaHust CCMSIH.

CBCTAa. CpOKI/I I10CceBa CeMsH. L[I/I(prBaH

COMAH OOBSCHATh 3aBUCHUMOCTH JIA0OpaTOpUsi TIO DKOJIOTHUH
npopacTaHus ceMsH 01 (JaT4uK OCBEILEHHOCTH,
TEMIIEPATYPHBIX YCIOBUI| BIAKHOCTH U TEMIIEpPaTyphl),
[TporHo3upoBaTh  CpoKH DJIEKTPOHHbIE TaOJIULBl U
IIOCEBA CEMSIH OT/EJIbHbIY ILIAKATHI.
KYJIBTYP.
Ymenue pabotaThb €
nabopaTopHBIM
o0opynoBaHUEM,
YBEIMUUTETbHBIMU
pubopamu.

Kopensb, ero crpoenme u| Tumbl KopHeBBIX cucteM | M3yunts  BHEmHee Y Pa3znnyars 51 Mukpockon U(pPOBOH,
3Ha4YeHue pacTeHuil. CrpoeHue | BHyTpeHHEE CTPOEHUE ONpEAENATh  THUIIBI MUKpOIpenapar bl.

KOpPHSI — 30HBl KOpHS: | KOpHA KOPHEBBIX CHCTEM DeKTPOHHBIE TAONHIBI U

KOHYC HapacTaHus, Ha PHUCYHKAX, [TAKATEL

BCAChIBaHMsI, repOapHbIX

IIPOBE/ICHUS,  JCICHMUS, AK3EMILIApaXx,

pocra.  Poct  kopHs, HaTypaTbHBIX

TEOTPOIU3M. 00BEKTax.

Bunonsmenenust KopHeu HaszpiBath uyactu KOpHS.

3HaueHue KOpHEH B YcranaBnuBarh

IIPUPOJIE. B3alMOCBSA3b CTPOEHHUS U
GyHKIUI yacTeil KopHS.

Jlabopamopnas paboma N OOBsACHATE 0COOEHHOCTH

2 pocta kop Hs. [IpoBoauTh

«CtpoeHnue KOpHS| HaOII0ACHUS 34

IIPOPOCTKA WU3MEHEHUSIMU B
BEPXYILLIEYHOMN 4acTH

KOpHSI B TIEPHOJ pOCTa.




XapakTepHu3oBaThb
3HAYCHHE
BUJIOU3MEHEHHBIX KOPHEHN
JUISL PAaCTCHUM.

[TpoBOIUTH HAOIIOICHHS

u bukcupoBartb UX
pe3yabTaThl  BO  BpeMs
BBITTOJIHEHUS
nabopatopHoi  pabOTHI.
Cobmnronath MpaBUIIA
paboTel B KaOuWHeTe,
oOparieHus ¢
1a00paTOPHBIM

o0opyaoBaHueM YMeHHUe
paboTath ¢ 1ab0paTOPHBIM
00opya0BaHHUEM,
YBEITMYUTETbHBIMU
pudopamH.
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IToGer,
pa3BUTHE

ero CTpoeHue H

Crpoenue

nobera. Jlabopamophas
paboma

No 3
«CTpoeHHe BEreTaTUBHBIX
U TEHEPaTUBHBIX IOYEK»
Ilouka -  3a4aTOYHBIN
mooer.

N3yunts CTpOCHUE
rmobera, BHEIIHEES U
BHYTpEHHEE CTPOCHUE
IMOYEK

PazauuaTte BereTaTHMBHEIC
U ICHCPATHBHBIC ITOYKH.

XapakTepHu3oBaTh
BHYTpEHHEE CTPOEHUE,
MOYEK.

[IpoBonuTh HaOMIOACHUS,
¢bukcupoBarhb HX
pe3ynbTaThl  BO  BpeMmsd
BBITTOJTHEHUS
71abopaTopHOl  paboTHI,
CoOroaTh MpaBmIIa
pabotsl B KaOuHeTe,
oOparieHus q
1ab0paToOpPHBIM

000pyI0BaHUEM.

Mukpockon
uu(poBOM, MUKpoOIpenapar
Bl

BnyTtpenee crpoenue noyexk.
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Jluct, ero crpoenne u Jluct, ero crtpoenne ¥ M3yuuTh BHEIIHEE U Onpenensatb 4acTu JaucTd MUKpPOCKOI
3HaYEHUE 3HaUEHUE BHYTPEHHEE CTPOCHUE Ha repOapHbix| IU(POBOH, MHUKpoIpenapaT
Buemnuee CTPOCHUE JIMCTA JIiCTa. SK3EMINIAIPax, puCyHKax. bI. BHyTpeHee CTPOCHUY
Bnytpennee CTPOEHUE Paznuuare  mpocteie  u| JMCTA.
nucra. Tunel KUIKOBaHUS CJIOXHBIE JIUCTBSL.
JIUCTHEB. XapakTepu3oBaTh
Crpoenue u  (QyHKIIUY BHYTPCHHEE CTPOCHHC
YCTBUILl. 3HAYEHUE JIUCTY JInCTa, €ro 4acTu.
Ui pacTeHus:
goTocuHTE3, HUCIAapeHHe YcraHaBiBath
razooomen. Jlucroman, erq B3aMMOCBA3b CTPOCHUA U
POJIb B SKM3HH PACTECHHUSL. yHnkuit mucra.
BugounsMeHeHNs TUCTHEB XapakrepusoBarb
BUJIOM3MEHEHUS]  JINCTHEB
pacteHui
VYMmenue paborate ¢
71a00paTOPHBIM
o0opynoBaHUEM,
YBEIMUUTETbHBIMU
pubopamu.
Crebenb, ero crpoenue ¥ Crebenb, ero crpoenue u| M3yuutsb BHEIIIHEE OnuceiBath BHelIHee| MuKpockon U(pPOBOH,
3HaueHue. BumonaMeHnenus| 3HaueHHE cTtpoeHue ctebmus. Turbl CTPOCHHUE ctebis,| Mukpormnpenapar bl. «Ctebery
MO/I3EMHBIX MOOETOB cTebmneil. Bnytpenneg MIPUBOANTH MIPUMEPBI| OJHO- JOJTBHBIX u
Jlabopamopuas paboma | cTpoeHHE cTebs. pa3IMYHbIX THUIOB| ABYJOJIBHBIX pacTeHui
Ne 4 «BuemHee ctpoerne | PyHKIMHA CTeOs. cTeOei. DNeKTpOHHbIE TaONHIBI |
KOPHEBHIIIA, KJIYGHH, BI/I)IOI/ISMGHGHI/ISI cTes N HaswpiBatno BHYTPCHHUE IJ1aKaThI.

JIYKOBULIBD»

HAJI3EMHBIX U I1013EMHBIN
o0€eros.

yacTu cTeOssl pacTeHui u
ux pynkuuu. Onpenensarsb
BUIONU3MCHCHUA
HAJ3EMHBIX U MOA3EMHBIX
moOeroB Ha  PUCYHKaX,
¢dororpadusx,
HaTypaJbHBIX 00BEKTaX.
N3ydath u onuckIBaTh

CTPOCHHUE TIOA3EMHBIX
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mo0eros, OTMeYaTh MX
paziyusl.

PukcupoBarhb
PE3YNIbTATHI
HUCCIICIOBAHUHN.
Cobnromate  mpaBUiIa
pabotel B  KaOuHere,
oOparieHus c
nabopaTopHBIM
00opynoBaHuEM
I[BeTok, ero crtpoenue u| CtpoeHue uBeTka: M3yunutsb CTpOEHUE OmnuceiBaTh BHEIIIHEE| DIEeKTPOHHbIE  TaONHIBI |
3HaueHue. CouBeTus. OKOJIOI[BETHHK (ITPOCTOM ¥ IIBETKA, THIIBI COIIBETUH. CTpOEHHE [BETKA, TUTAKATBI.
JTHEBHOI),. Yalieyuka, MIPUBOIUTH IPUMEPH]
BeHYMK.  ThuMHKA U Pa3IUYHbBIX TUIIOB
MECTUK —TJaBHbIE YacTy COLIBETHH.
[IBETKA. Comgerusi.
OnbuieHue.
[Tnox. PaznooOpasue ¢ Ctpoenue wiona,| M3yuuts CTpOEHHE, PacnoznaBath ¥| DNEeKTpOHHbIE TaOIUIBl W
3HAYEHUE MJI0/I0B Pa3znoobpaszue IJI0/I0B IJI0/I0B. OIMCHIBATH 0 PUCYHKAM,  IUIaKaTHl.
PacmipocTpanenue TmiI00H KOJUTEKIIUSAM CTPOEHHE
u CEeMSIH. 3Ha4yeHnd TUTOJTOB. [TpuBoaHTH
TUIO/IOB. OpUMEphl  PacTeHHUU O
Pa3INIHBIM TUTIAMH
IJIONOB. Boiaensaty
MIPUCTIOCOOICHUS TS
pacrpocTpaHeHHs TUI0/10B
O6obmenne 1o  Teme| YMmeHue naBats|  O0OOIMIKUTE 3HaHMS, ITpomexxyTounoe
«Oprasbl pacTeHU» OTIpeIeTICHUS MOHATHI{  yMeHus, HaBBIKH, TECTHPOBAHUE TI0 TEME
TEMBI MOJTyYEHHBbIE py|
W3YYECHUU TEMBI
Paznen 3. OcHoBHble| MuHepaipHOE  NHUTAaHHWE YCTAHABIMBATh B3aUMOC OOBsICHATD pois| Ludposas mabopatopust 1g
npouecchl pacTeHuii 1 3HaUeHUE BOJb] BSI3b KOPDHEBBIX  BOJIOCKOB  H DKOJOTHH (maTyuk
JKH3HEIesITeIbHOCTH Boma kak HeoOxoammod MEXaHU3ME  TOYBEHHOrd BJIAKHOCTHU, OCBEILEHHOCTH)
pacrenuii (64) YCJIOBUE€ MUHEPAIILHOTO MOYBEHHOTO  MUTAHUS nutanus. OOOCHOBBIBATH

(TOYBEHHOT0) TUTAHUS.

pacTeHuid M YCJIOBHI

BHEILHEH CPEbI.

POJIb MOYBCHHOI'O U TAHK

B )KU3HU PACTCHUM.




MunepansHoe MMUTAHHE
pacTeHUH U 3HaYEHUE BObI
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W3Bneuenune pacTeHueM uj
MOYBBl PACTBOPEHHBIX B
BOJI€ MUHEPAJIbHBIX COJIEH
DyHKIMA KOPHEBBIX
BoJIOCKOB. [lepemenienug
BOJBI W  MHHEPAJIbHBIX
BEIIECTB 110 PACTECHUIO,
3Haue€HUE MUHEPAIBHOIO
(MOYBEHHOTr0)  INHUTAHMA
Tunsl ynoOpeHuii u ux
poJb B JKU3HU pacTeHUs|
DKO- JIOTUYECKHE TPYMIIb]
pacTeHuil MO OTHOIIEHUIO
K BOJIE

CpaBHI/IBaTb 1 pa3jindaTb

COCTaB M 3HAUCHUE
OpPraHUYeCcKUX u
MUHEPAJIbHBIX
ynoOpeHuit TUIst
pacrenuii. cnosib3oBaTh
nHGOpPMAIIMOHHbBIE
pecypcehl TUTSt
MOJITOTOBKH

IIPE3CHTALMK IIPOEKTa O
IPUCIIOCOOJIEHHOCTH K
BOJIE PAaCTEHHUH pPa3HBIX
DKOJIOTUYECKUX TPYIII

Bosaymnoe MMUTAHUE]
pactenuii — (HOTOCHHTE3

Bozaymnoe ATaHuE
pacTeHuid — (POTOCHHTE3
VYcnosus oOpa3oBaHUs]|
OpPraHMYECKHUX BEIIECTB B
pacTeHHH. 3enéupie
pacTeHus — aBTOTPO(EI.
['ereporpodsr Kak
noTpedouTenn TOTOBBIX|

OpraHMYECKUX BEIIECTB.
3HayeHue (OTOCHHTE3a H
MIpUpoIe

XapakTepru3oBaTh YCIIOB

us, HEOOXOqUMbIe JUIS
BO3IyILTHOTO MUTAHUS]
pacTeHuil. OOBACHATH

pOJb 3E€NEHBIX JUCTHEB B
¢dorocunTese.

ITpuBoauTH IIPUMEPBI
OpraHu3MOB —]
aBTOTPO(OB Y
rerepoTpodoB, HaXOAUTH
pa3ianyus B UX MATAHUU.
O00CHOBBIBATH
KOCMHYECKYIO poib
3€IIEHBIX pacTeHMA.
Hcnone3oBate
UH(POPMAIIMOHHBIE

PeCYpPCHI IS TIOJITOTOBKH
COOOIIEHUsT O  POJH
dboTocuHTE3a Ha Hamen
MJIaHETE. BrimonssaTs
HAOIIOJICHUsI W HU3Mepe
HAS

Hudposas
nabopaTopusi 1o

OKOJIOr'MH
YTIJICKHUCIIOTO
rasa u

(maTumk

KHCIIOpO/1a)




HHX&HI/IG 1 oOMeH BCIICCTB,

Jpixanue u o0MeH

XapakTepu3oBaTh

Bocnurtanue OepexxHoro
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Hudposas

y paCTeHI/Iﬁ BCILICCTB Yy paCTeHI/Iﬁ Pomp| CYIITHOCTDb mpouecca OTHOLICHUA K CBOCMY na60paT0pH;{ 10 DKOJIOTUU
JBIXaHUS B )KU3HU JIBIXaHUSI Y PACTCHUIA. 3J10pPOBBIO, IIPUBUTHE
UHTEpeca K H3YUYCHUIO
IpeIMeTa.
Pasmuoxenue Y becnoioe u  mnonmoBod OnMChBATE  MPOLECCHI Hcnonb3oBatk DJNEeKTpOHHBIE  TaOMUIBI U
OIUIOJOTBOPEHUE y| pa3mMHOoxkeHue. OnbUieHNg ONBbLICHUS 1y UHPOPMAIIMOHHBIE JTaKaThI.
pacTeHHil. U OIUIOJIOTBOPEHHE ) OIUIOJOTBOPEHHUS pecypcebl Uisl TOATOTOBKU
pacteHuil. bronornyeckoq LBETKOBBIX COOOIIIEHUSI.
3HAQU€HHE TOJIOBOIO Y pacTeHuil. Beiaensats
0ecroIoro pa3MHOKEHUS. | OTIIMYUTEIIbHBIC
0COOEHHOCTH TOJIOBOTO U
Oecrosoro
Pa3MHOKEHUSL.
Bererarusnoe 3HaueHWe BETETAaTUBHOTO Pacno3naBarb 5]
Pa3MHOKEHUE Yy PACTEHUM| Pa3MHOKEHUs JUIs] ONUCHIBATH CHOCO0BI
U €ro  HCIoJb30BaHME| pacTeHuil. cnosib3oBanue BETr€TaTUBHOIO
YeJI0BEKOM BErETaTUBHOIO Pa3MHOXKEHUS.
PasMHOKCHUA [IpoBonuTh HaOMIOIAEHUS,
4enoBeKoM. Jlabopamopha (uKCHpOBaTH HX
s paboma pe3ynbTathl  BO  BpeMS|
No 5 «UepeHKoBaHUE BBITTOJTHEHUS
KOMHATHBIX pPacTECHUII» 7abopaTtopHOl  paboThI,
CoOroaTh MpaBmIIa
pabotsl B KaOuHeTe,
oOparieHus q
1a00paTOPHBIM
00opyI0BaHUEM.
Pocr u passutue pacrenuii | Knetka kak  ocHoBHas] JKu3HeEesATENbHOCTD XapakTepHu3oBaTh
CTPYKTYpHast eANHUI KJIETKH. Jenenue OCHOBHbIE MIPOLIECCHI
pacTeHusl. KIICTKH. Krmerka  xax KU3ZHEJCATSIILHOCTH
KUBas cucTema. KJICTKU.
OcobGennoctu O06o00mare,  3HAaHHS U

PaCTUTENBHOM KIIETKU

JienaThb BBIBO/IBI 0
B3aUMOCBSI3U Pa0dOTHI BCEX]
4acTen KIETKH.




BrisBnsaTh
OTJIMYUTEILHBIC TIPU3HAKI
pPacCTUTEILHOW KIICTKH
Ymenune paborath ¢
1ab0opaToOpHBIM
00opyI0OBaHKEM,
YBEITHMUYUTEITbHBIMU
npudOpamMH.
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Pasznen 4. Muorooopa3sue

u pa3BUTHE
PACTUTEIBLHOIO Mup4a
(104)

Cucremarnka pacTeHui, ed
3HAYEeHHE UIST OOTaHUKH.

Bognopocnn, nx|
pa3HOOOpa3ue M 3HAYCHHE
B IIPUPOJIE

OOmiass  xapakTepucCTHKa
Crtpoenue, pa3MHOKEHU(
BOJIOPOCIIEH.
Paznoobpaszue
BOJIOPOCIIEH. Otnensr:
3enénnie, Kpacusie, bypnbie
BOZIOPOCIIH. 3HaueHue
BOJIOpOCIIEl B TpUpOJE.
Hcnone3oBanne
BOJOPOCIEH YeI0BEKOM

N3yunth cTpoeHue u
Pa3MHOXKEHHE
BOJIOPOCIIEH

BI)II[CJISITI) 1 OIINCHIBATH
CYIIIECTBEHHbIC TPU3HAKH
BOZIOPOCIIEH.

XapakTepu30BaTh
IJIaBHbIC YepThl,
JeKalue B OCHOBE
CHCTEMATUKU
BOZIOPOCIICH.
Pacnio3znaBaTe BOJOpOCIH
Ha PUCYH Kax, repOapHbIX
MaTepuaax.

CpaBHUBAThH BOJIOPOCIIH C
HA3eMHBIMH pPacTEHUSIMU
U HAaxXoIuTh  oOuume
IIPU3HAKHU.

OOBACHATD IIPOLIECCHI
Pa3MHOXKCHHS y
OJTHOKJIETOYHBIX u
MHOTOKJIETOYHBIX
BOZOPOCIIEH.
Hcnonw3oBarh
WH()OPMAITMOHHBIC
peCypChl sl TOATOTOBKH
COOOIlleHHsI O 3HAYEHUU
BOZIOPOCJIEH B IIPUPOAEC U
KU3HU YEJIOBEeKa

Mukpockon
MUKpoIpenapar

1 poBoOH,

BI.
(OI[HOKJICTO‘IH& s BOOOPOCIIb

XJJaMHUA0MOHAa

a)
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Otnen MoxoBuansie.| O0mas  xapakrepuctukal V3y4uTh CTpOCHHE U 1 BeinensiTe W onuchIBaTH DJIGKTPOHHBIE — TAOMUIBI U]
Oo6mas xapakrepuctuka ¥ CTpoeHHE, pPa3MHOXKECHHUG Pa3MHOKEHHE MXOB CYILLIECTBCHHbIC TMPU3HAKY  IJIAKaThI
3HAYCHHUE Mx0B. PazHo0Opa3ue MxoB MXOB.

Otnensl:  IleyeHOUYHUKH)

JIncrocreOenbHble  MXHU Pacro3naBate MXW  HA

3HavYeHHe MXOB B IPUPOJIC PHUCYHKaX, repOapHbIX]

Hcnons3oBanue MXOH MaTepuaiax.

HYCJIOBCKOM CpaBHUBaTh MXH

BOJIOPOCTISIMHU.

OOBACHATD  TPOLIECCHI
Pa3sMHOXEHHUS Y MXOB.

Hcnons3oBaTh

UH(OPMaIMOHHBIC
pecypchl it
IIOJATOTOBKH COOOIIEHUS
0 3HAYEHHH MXOB H
pUpoOae n JKU3HY

YeJioBeKa
[InayHsl. Xpomu.| OOmiast  xapakrepuctukal M3y4uuth ctpoeHue u 1 Bbiiensate u onuchBaTH ONEKTPOHHbIE TaONMMIBl U
[Tanoporauku. Mx o6masg Ctpoenue, pasMHOXKEHUE pa3sMHOXKEHUE ILUIAYHOB, CYLIECTBEHHBIE TIPU3HAKY  IUIAKAThI
XapaKTepUCTUKa MAallOPOTHHUKOB. XBOILEH, TAIIOPOTHUKOB MarlOPOTHUKOB.
Paznoobpazue
MMaIlOPOTHUKOB. 3HAa4YEHUE PacnioznaBsars
MIAIIOPOTHUKOB,  XBOIIEH, MaTIOPOTHHKH, XBOLIH,
IUIAyHOB B TIPUPOJIE. IUIayHbl HAa  pPHUCYHKax,
Hcnonb3oBanue X repOapHbIX MaTepHaax.
YCJIOBCKOM CpaBHMBaTH
MAaTIOPOTHUKHU

¢ wmxamu. OObBACHATH
MPOLIECCHl  PA3MHOKEHUS
y HarlOpOTHUKOB.

Hcnonn3oBaTh

nH(pOpPMAITMOHHBIE
pecypchl Jini b1
HOJATOTOBKU COOOIIEHNS




0 3HA4YEHUU
[aropOTHUKOB, XBOLIECH
IJIAayHOB B MPUPOJAE U
KHU3HU YeJloBeKa
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MMOKPBITOCCMCHHBIC

2| Otnen lonocemennsie| O0mas  xapakrepuctukal M3ydanTsb o01ryto Beinenate u  onmceiBaty PabGora repoapHbIM
3 [ Obmiass xapakTepucTHka ¥ rOJOCCMEHHBIX. XapaKTEPUCTUKY CYILIECTBEHHbIE IPU3HAKY MaTEepUAIOM
3Ha4YeHue Paccenenue rOJIOCEMEHHBIX PaCTEHUN rOJIOCEMEHHBIX.
rOJIOCEMEHHBIX 1o
MIOBEPXHOCTHU 3emiu, Pacnio3znaBats
O6pa3oBanue cemMsiH TOJIOCEMEHHBIE  pPACTEHUS]
Ha PUCYHKaX, repOapHbIX
MaTepuaax.
CpaBHMBaTh
rOJIOCEMEHHBIE PACTEHUS
c
nanopotHukamu. OObsic
HSTh IIPOLIECCHI
Pa3MHOXKEHHUS y
rOJIOCEMEHHBIX .
Hcnonw3oBarh
nH(pOpMaIMOHHbIE
pecypcehl sl TOATOTOBKHU
COOOIIEHUsI O 3HAYEHUU
rOJIOCEMEHHBIX B IIPUPOJIE
Y )KM3HH YeJI0BeKa
2| Ornen IMokpeiTocemennbie] OOmas  xapakrepuctukal M3ydanThb 001IIyIO BoeinensiTe W onmuchIBaTH OJIEKTPOHHBIE TAOMUIBI U]
4 [ Obmas xapakrepuctika ¥ CTpoeHHE, pa3MHOXKEHHd XapaKTEPUCTUKY CYILLIECTBEHHbIE MPU3HAKY  IJIAKaThl
3Ha4YeHue MOKPHITOCEMEHHBIX. MOKPBITOCEMEHHBIX pacTe MOKPBITOCEMEHHBIX.
PaznoobOpasue HU
MOKPBITOCEMEHHBIX.  3HaY| Pacno3naBarb
€HHE  IOKPHITOCEMEHHBIX IIOKPBITOCEMEHHbBIE
B MIPUPOJIE. pacTeHuss Ha  PHUCYHKax,
Hcnonb3oBanue ux repOapHbIX MaTepuaax.
YECJIOBECKOM. CpaBHI/IBaTB




pacTeHust C
T'OJIOCEMEHHBIMHU.

Hcnonp3oBaTh
UH(OPMAIIMOHHBIE
peCypchl ISl TTOATOTOBKH
COOOIIEHHSI O 3HAYCHUH
TOJIOCEMEHHBIX B IPUPOJIC
1 JKA3HU YeJI0BeKa
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CemeiicTBa
JIBy10JIBHBIE

KJ1aCCq

OO01ast XapakTepUCTHKA.
CemeiicTBa: Po3ornsernsie,

MOTBUIBKOBEIE,
KpecrouBertHsle,
ITacnénoBrle,
CHOXHOLIBETHEIE.

OTAnunTENLHBIE IIpU3HAKNY

CEMENCTB. 3HAUEHHE B
pHUpojIe u JKU3HH
yeJI0BeKa.

CenbCcKOX0351ICTBEHHbBIE
KYJIbTYpPBI

H3yunts

00IIyI0

XapaKTEPUCTUKY

CEMEICTB
JIBy1OJIBHBIE.

KJ1accCa

Brinensts MPU3HAKH
Kiacca J[By10JIbHBIE.

Onpenensarsb
JIeJIeHUS
KJIacCOB  /IByZONBHBIE U
OnHono0NBHBIE Haj
cemeiictBa.  OnpenensTsb
MIPECTaBUTEIIEN CEMENCTB
Ha pUCYHKaX, repOapHbIX
MaTtepuanax,
HaTypaJIbHbIX 00BEKTAX.

IIPHU3HAKH

IIpumensTs IIPUEMBI
paboThI c
OIIpENIEUTENEM
pacrennii. IIpuBoauTh
IIPUMEPBl OXPaHIEMBIX
BUJIOB.

Hcnonb3oBars
nH(pOpMaIMOHHbIE
pecypcsl JUIsl TOATOTOBKH
Mpe3eHTallM MpPOoeKTa O
IIPAKTUYECKOM
UCIIOJIb30BAaHUM PACTEHUU
cemMeiicTBa J{By1OIbHBIE.

Pabora
puaiom

repOapHbIM

Martec
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CewmeiicTBa kiacca] O0mas  xapakrtepuctukal M3yunTts 0011yI0 Boigensate npu3Haku| Pabora repOapHbIM
OnHonobHBIE CemeiicTBa:  JluneilHble] XapaKTEpUCTUKY kyacca OJIHO/I0JIbHBIE. MaTepuaIoM
JlykoBble, 3naku. CEMEHCTB KJlacca
OTrimuuTebHbIC OJIHOIOIBHEIE. Ol'[peI[eJ'IiITB IMPU3HaKY
NMpU3HAKU. 3HAYCHUE B JCIICHUS
IpUpOJIE, u YKU3HU KJIaCCOB I[By,I[OJ'IBHBIC u
YeIoBeKa OnHOMOIBHBIC Ha
cemeiictBa.  Onpenensarb
MPECTaBUTEIIEH CEMENCTB
Ha PUCYHKaX, repOapHBIX
MaTepuaax,
HATypaJIbHBIX 00BEKTaX.
IIpumensaTs IIPUEMBI
paboThI c
ONpeAeIIUTENIEM
pacrenuii. IIpuBoauts
MIPUMEPBI  OXPaHIEMBIX
BU/JIOB.
Hcnons3oBars
nH(pOpMaIMOHHbIE
pecypcehl ISl TOATOTOBKU
Mpe3eHTallMd MpoeKTa O
MIPAKTUYECKOM
HCIIOJIb30BAaHUH PACTEHUN
cemetictBa OIHOMOJBHEIE,
O 3HAYEHUHU 3JaKOB s
KUBBIX OPTaHU3MOB
Uctopuueckoe  pa3BuTHE| DBOIIOLMS KUBOTO MHpa] M3ydnTh OCHOBHBIE 3TaIIbI HaswiBaTh OCHOBHBIE DJEeKTpOHHBIE TaOMHUIBl U
PaCTUTCIIBHOI'O Mupa. HCTOpI/IH pa3BUTHs] S3BOJKOIMA STanbl 3BOJIOIIMH| TIJIaKaThl
Pa3nooOpazue Y| pacTUTEIBHOTO Mupal pacTUTETBLHOTO MUpa PACTUTENLHOTO MHUpa
MPOUCXOKIACHUE Brixon pactenuii Ha cymry.
KYJbTYPHBIX PAaCTCHUU T[Ipoucxosxaenue
KYJbTYPHBIX pacTeHuH.
[leHTpsl MPOUCXOKACHUS

KYJIbTYPHBIX PACTCHHIA.
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Hapet HoBoro u Craporo | Japet HoBoro u Craporq W3yuuth napsi HoBoro u DNEKTPOHHBIE  TAOIHUIBI |
Cgera Cgera. 3nauenue pacrenud Craporo Cgera. TIaKaThl
JUIS YeJloBeKa 3HaueHue pacteHui s
YeJIoBeKa
O000menne 10  TeMe| YMeHue aBaTh 0O0001IUTH 3HAHUIA, [TpomexyTounoe
«MHuoroo6pasue Y| ompeneneHus IOHATHH  YMEHHUS, HaBBIKH, TECTUPOBAHUE IO TEME
pa3BUTHE  PACTUTEILHOTQ TEMBI MOJTy4YEHHBIC npy
MUpPa» W3YYECHUU TEMBI
Paszpnen 5| Ilpupoanoe cooOmiectBo|{ M3yunTh moHSATHE 0 Ha3zpiBaTh OCHOBHBIC THIIB] DJIEKTPOHHbIE TaOMUIBI U
Ipupoansbie coodbmecrBal CTpykTypa  HpUPOAHOTd  MNPUPOTHOM MPUPOAHBIX  COOOIIECTB| IJIAKaThI
(6u) coobmiectBa. KpyroBopol coobmiectBe OrnuceiBaTh BUJIOBOM
BEIIECTB U MTOTOK SHEPTHH. cocTaB MIPUPOIHBIX
[lonsatue o mnpUPOIHOM coo01IecTB
cooO1iecTse —
OHOreo1eH03€e 17
HKOCUCTEME
CoBmecTHas *u3HH CTpoeHue npupoanordq M3yuuTts cTpoeHune OrnuceiBaTh CTpOCHHU{ DNEKTPOHHbIE TAOMUIBI U
OpPraHU3MOB B TPHUPOJHOM COOOIIECTBA. VYcnoBusy TpuUpOAHOTO MPUPOJHOTO COOOIIECTBa| TIaKaThl
coo01ecTBe oOUTaHWsT B TMPUPOJHOM  COOOIIECTBA. Y CIIOBHUS HaspiBath YCIIOBUS]
coo0I1IeCTBE. o0uTaHUS B IPUPOJTHOM oOuTaHuss B TPUPOJHOM
cooOuiecTse cooO1ecTBe
Cwmena npupoaHbIx| [TpuuuHbl cMeHb| M3y4uTh NpUYUHBI HazbiBaTh mpuynHbBI DJEeKTpOHHbIE TaOIMHUIBI U
COOOIIECTB M €€ MPUUMHBI | TPUPOJHBIX  COOOIIECTB| CMEHBI TIPUPOTHBIX CMCHBI MPUPOTHBIX| TUTAKATHI
PaznooOpasue npuposHely — COOOIIECTB, coo011ecTB, pa3HoOOpasue
cooO11ecTB pa3HooOpasue MPUPOIHBIX COOOIIECTB
MIPUPOTHBIX COOOIIECTB
O06o0mmenue ) O0600muUTH 3HaHWA, CTpouTh BBICKa3bIBaHUS E
CUCTEeMAaTH3aIlHsI 3HAHUH 32 YMEHHS, HaBBIKH, YCTHOH W THUCHMEHHOU
Kypc 6 Kimacca MONTyYeHHBIE py (dhopme, BOCIIPOU3BOJIUTH
M3Y4eHUU OMOJIOTUU nH(pOpMaIIHIO IO
MaMSTH
Hrorosoe O000LUIUTE 3HAHUS, Hrorosoe
TECTHPOBAHUE TIO KypCy yYMEHHUS, HaBBIKH, TECTHUPOBAHUE TI0 KYpCy
Oouosoruu 6 Kiacca TTOJTyYCHHBIE pu Oouosorun 6 Kiacca

M3Y4CHUH OMOJIOTUU
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3| Dkckypens «Becennu 1
5 | aBICHUS B JKU3H
HKOCHUCTEMBI»

TemaTHYecKOe IUIAHMPOBAHUE MaTepHuaJia B 7 KJacce

«BAOJIOT'HUA . PASBHOOBPA3BHUE OPI'AHU3MOB: KUBOTHBIE»

Yactp 1. OOuue cBeieHUS 0 MUPE KUBOTHBIX

Yacts 2. CtpoeHue Tena >KUBOTHBIX

Yacrs 3. [Tognapcrso [pocreiimme, wim OMHOKICTOYHBIE

Yactb 4 [ToauapcTBo MHOTOKIETOUHBIE

Yactp 5 Tunst [1nockue uepsu, Kpyrnsie uepsu, Konbuateie uepsu
Yacte 6 Tun Mosttocku

Yacts 7. Tun Unenucronorue

Yacts 8. Tun Xopaossie.

Yacte 9. Pa3BuTHE )KUBOTHOTO MHUpa Ha 3eMJle
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OcHoBHBIE Buabl| Mcnoab3oBa Hue
N Tema Coaep:xanue IeneBas ycranoBka| Koa- | eATeILHOCTH 00y4alomMXcsl oGopyaoBaHn
n/ ypoka BO Ha i
n 4aco YPOKe/BHEYPOUHOM
B 3aHATHU
Paznen 1. O6mue 3oomnoruss — cucrema Hayk| /laBate  ompenenenus| 1 N3yunts ouonornyeckue| IJIEKTPOHHbIE
CBeJleHUs 0 mupeg CXoacTBO W paznuyuud OHOIOTHYECKUM TEPMUHBI. [Ipesenranus Ta0IMLBI
KMBOTHBIX (1 1) JKUBOTHBIX M  PAaCTEHHI| HayKam, BBISIBIIATD MIPOEKTOB O POJIM KUBOTHBIX B
Pa3HooOpazue u 3HaueHuq NMPU3HAKK CXOJICTBA U NpUPOJE U IKU3HHU YEJIOBEK
3oosorus HayKa 0 )KHUBOTHBIX pas3nuuus pacTeHud u 3anonHUTh TabNUIly, ONUCATh
YKUBOTHBIX JKUBOTHBIX, OIIEHUBATh cpenbl OOMTaHWS >KUBOTHBIX,
poib  KHUBOTHBIX B [IOJIFOTOBKA COOOIIEHUS
9KOCHUCTEMAX
Pazgen 2.Ctpoenne tena | Knerka BeusiButs cxonctBon | 1 CpaBHUBATh KJIETKU )KUBOTHBIX| MUKpOCKOI
JKUBOTHBIX (2 4) Hayka [IUTOJIOTHSL.| PA3IMYUE B CTPOCHUU Y PaCTEHHIA. upoBOH,
Crpoenue JKMBOTHOM| ’KHBOTHOH u HazbiBath KJIETOYHBIE| MUKPOTIPEIIapaT bl.
Knerka. Txanu, opranel u| guerku: pasmepsbl Y| PAaCTUTENBEHOMU CTPYKTYPBI )KUBOTHOU KIIETKH.
CHUCTEMBI OPraHOB bopmsl, KJIETOYHBbIE| KJIETOK Jlenatp BBIBOABI O IIPUYMHAX
CTPYKTYpBI, HX pOJb B paznuuus u CXO/ICTBA|
FKUSHCACATEIIBHOCTH KUBOTHOM M  PACTUTEIBHOU
KJICTKH. KJIETOK.
CxoxctBo n pasjimansdg VcranaBiMBaTh  B3aMMOCBSI3b
CTPOEHUS )KUBOTHOM U CTPOEHHUSI )KUBOTHOU KJIETKU C
TUTIOM  TATAHUA  YMEHHUE
pacTUTeIbHOU KJIETOK. pabotath ¢ 7abOpaTOPHBIM
Tkanu: JIUTENNAIBHBIE, 000pyI0BAHHEM,
COEIMHUTEIIbHBIE, YBEITUYUTETHHBIMH
MBIIIICYHbIC, HEPBHBIC, WX npubopamu. HasplBaTh THIIBI
XapaKTepHbIC MIPU3HAKHU. TKaHEH JKUBOTHBIX.
Opransl " CHUCTEMBI VYcranaBnuBaTh  B3aMMOCBSI3b
OPraHoB,0COOEHHOCTH CTpOCHHSI  TKaHell ¢  ux
cTpoeHus u GyHKui. Tumel byHKIISIMY.
CUMMETPHUHU KUBOTHOTO, UX
CBA3b C 00Pa30M KHU3HH. XapakTepu3oBath OpraHbl U

CUCTCMBI OpPTaHOB )KXUBOTHBIX.




[TpuBoauth MIpUMEDB]]
B3aUMOCBSI3M CUCTEM OPTaHOB B
OpraHusMe. Bricka3biBath
MIPEIIOJIOKESHUS 0
MOCIIEACTBUSIX HapyIIeHNs
B3aUMOCBSI3M OPTraHOB U CUCTEM
OpraHoB  JJisi  OpraHu3Mma
OnuceiBath B3aMMOCBS3b

O6p333 JKHU3HHM JXHBOTHOI'O W
TUI1a CHMMCTPUU TCJIA.
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Paznen
IIpocreitmme (2 4)

Tun Capko/ioBbIe
KT'YTUKOHOCLBL.

3.IMoauapcTBo

4|

Cpena oOuTaHusi, BHEIIIHEE
crpoenue.  CTpoeHue ¥
KHU3HEICATSITLHOCTD
CapKOJOBBIX Ha IpHUMEpe
amMEOBI-IIPOTESL.
Pa3zHooOpa3ue capKoJOBBIX.
Cpena oOutaHusi, CTpoE€HUE
U nepeBIKEeHUe Ha
IIPUMEPE IBIJICHBI 3€IEHOM.

Xapakrep NWTAaHHA, €ro
3aBUCUMOCTb  OT  YCJIOBUH
CpeBl. bixanue,

BBIJICJICHUE U PA3MHOKEHHE.
Coueranue MPU3HAKOB
KUBOTHOIO M PpaCTeHUs y
ABIJICHBI 3€JIEHOM.
Pa3znooOpasue
KTI'YTUKOHOCLIEB

Hatp 00111y10
XapaKTePUCTUKY
[Ipocreiimmm, Ha
npumepe Tumna
CapkoJi0BbIe u
Kryrukonocusl. Ha
npuMepe DBIJICHBI
3€JICHOU OKa3aTh
B3alMOCBSI3b

CTpOEHUS

U XapakTepa MUTaHUS
oT yCIIOBUH]
OKPY’KaIoILIEeH CPeIbl.

BEBISBISATE  XapaKTepHbIE
MPU3HAKU MOJILapCTBa
[Ipocreitmue, 1581051
OnkreToyHsble, TUMa
CapkonoBbie u
KT'YTUKOHOCLIBI.

Pacnio3naBarb

MpeacTaBUTENeH KJacca
CapkooBbie Ha
MUKpOTpernaparax, pucyHKax,
¢dororpadusx.

YcTaHaBnuBaTh B3aUMOCBS3b
CTpOEHUS u byHKIMi
OopraHm3Ma  Ha  TIpUMepe
aMEOBI-TIPOTES.

O00CHOBBIBATH poJIb
MPOCTEHIINX B 9KOCHCTEMAaX
Ymenue paboTatb C
71a00paTOPHBIM
o0opynoBaHuEM,
YBENIUYUTETHHBIMH
pudopamu. O060CHOBBIBATH
BBIBOJ] O

MIPOMEXYTOYHOM  TTOJIOKEHUHU
JBIJIEHBI 3€JIEHOM.

Muxkpockon
upoBOH,
MUKpOTIpeTiapaT
(ame0a)

bl




TOUYKA \!pocm

[IpuBoauTe  JOKa3aTEIbCTBA
Oosiee CIOXKHON OpraHU3aLUU
KOJIOHUAIbHBIX bopm
JKT'YTUKOBBIX.
PackpeiBaTth poib
KTYTUKOHOCLIEB B
JKOCHUCTEMAX
Tun Uadyzopun. 3nauenune| Cpena obutanus, cTpoeHue| YCTaHOBHUTH BrisBnsaTh xapaxkrepHble| MuKpockon
MPOCTEHIIINX u MEepPEIBUKEHNE Ha| XapakTepHbIC TPU3HAKU npusHaku tuna Mudyzopuu. 1uQppoBoi,
npumepe I/IH(I)YBOPI/II/I -| THIa HH(by?'OpHH 2 HpI/IBOI[I/ITB IMPUMCPLL 4| MHUKpoIIpenapar
TY(beJIBKI/I. CBs3b| 10Ka3aTh YCPTh] XapaxkTepu3oBaTh YePTHI| . (I/IH(I)Y?»OpI/IH)
YCIIOXKHEHUS CTPOEHHUsI| YCIIOKHEHUS B YCIOKHEHHS OpraHu3aIu
PIH(l)yl’;OprI C IpoucccaMu| KIECTOYHOM CTPOCHUMH. I/IH(i)YSOpI/Iﬁ 1o CpaBHEHUIO
UX JKHU3HE JeATenbHOCTH.| W3yunTth MECTO CapKOXKT'yTUKOHOCIIAMHU.

PaznooOpasue wuHOY30pUil.
Mecto  mpocredmux B
JKABOU TIPAPOJIE.
IIpocrenmme-napa3suTsl.

Jlabopamopnas paboma Ne 1

«CtpoeHue n
nepeABKeHre MHQpy3opuu-

MIPOCTEUIINX B KUBOU
IIPUPOJE

HaGnronaTe mpocteimux 1o
MUKPOCKOTIOM.
PukcupoBaTh
HaOIIOAEHUH.
O0o06mars
BBIBOJIBL.

mpaBuIa

pe3ybTATHI

uX, JenaTh
CoOmromaTe
[IOBEICHUS B

TY(ETbKI» kabuHeTe, OOpamIeHUs C
71a00paTOPHBIM
o0opynoBaHueM
Paszpnen 4.Tun| OOuue uyepThl cTpoeHms. | M3yunTb cTpoeHme u OnuceiBaTh OCHOBHBIE Muxkpockor
Kumeunonosocrubie (14) | ['vagpa —  OAMHOYHBIN | KU3HENEATEIBHOCTH MPU3HAKU MOJLIApCTBA 1 pOBOIA,
noymn. Cpena oOWTaHUA, | KUIIEYHOIIOJIOCTHBIX MHOTOKJIETOUHBIE. MHKpOIpenapar
Crpoenue Y| BHEIIHEE M BHYTPEHHEE | HA TMpUMEpPE THUAPHI, HaseiBats npeacraBureneit BL (BHYTpEHHEE
KNU3HCACATCIBHOCTD CTPOCHHCE. Oco0enHOCTH BBIJICIIUTH OCHOBHBIC TUIIA KUIIIEYHOIIOJIOCTHBIX. CTpOEHUE TU HPBI)-
KHUIIIEYHOIIOJIOCTHBIX JKU3HEIESITEILHOCTH, YEPThI YCIIOKHEHHUS Bhizensith  OOIIME  depThl DJIeKTPOHHBIE
YpPOBEHb OpraHW3alldd B | OpraHu3alu 1o ctpoenns. OOBACHATH Ha TaOIULIBI
CpaBHCHHH C | CpaBHCHHIO c IIpUMEpE HaJIU4Me JTy4eBOU
IIPOCTEUILINMH. Kiaces! | mpocreimmmu. CHMMETpUH y
I'uppouansie, Kopamnossie | XapakTepus3oBarh KUIIECYHOMOIOCTHBIX.
ITOJIMIIEI, Cuudounanpie | OTTUIUTETHHBIC
MeJy3bl MIPU3HAKU KJIaCCOB

KHIIICYHOITIOJIOCTHBIX




TOUYKA \!pocm

Xapakrepu3oBarb — IPU3HAKU
0oJee CII0)KHON OpraHu3aluu B
CPaBHEHUH C IIPOCTEUILINMHU
Paznen 5.Tunbl Ilnockme Mecta oOutanus, crpoenue| M3ydutb 0COOEHHOCTH HazbiBaTh DIIEKTPOHHBIE
yepBu, Kpyrible 4epBH, U )KU3HEACIATEIBHOCTD CTPOEHUS TJIOCKHX YepThl OpraHu3anuu TaOIUIIBI
Kouabuartbie yepBu (34.) | cucrem BHYTPEHHUX yepBei u ux| IJIOCKUX YEpPBEM.
OpraHoB IJIOCKHUX pasHooOpasue Pacno3naBate npencraButenei
Tun [1mockue yepBu. yepBeil. XapakTepHbIE THANA Ha PUCYHKAX,
MIPU3HAKU KJIACCOB dororpadusx OnuceIBaTH
TJIOCKHUX YepBei. OCHOBHBIE IIPU3HAKU KJIACCOB
Huks pa3BUTUSA IUIOCKUX uepBeil. HasbiBaTh
MIEYEHOYHOI O IIpeICTaBUTENEH KJIACCOB
COCAJIBIIMKA, CBHHOIO IJIOCKUX 4epBel. BriiensTy
LETHS 00111e YepThl CTPOCHHUSI.
Tun Kpyrnsie yepsu Mecra obutanus, crpoenue| M3yunts 0COOEHHOCTH Ha3zbiBath OJEeKTpOHHBIE
Y KU3HEJIEATEIbHOCTh CTPOEHUS KPYTJIBIX YepThl OpraHu3alu TaOIUITBI
CHUCTEM BHYTPEHHUX yepBen KpPYTJIbIX YEpBEH.
OpraHoB KPYIJIBIX Pacnio3snaBaTe mpezncraBUTENEH
4yepBen THIIA Ha PUCYHKAX,
dororpadusx
Tun Konpuateie yepsu. Mecta oburtanus, crpoenue| M3yunrtsb MecTa Ha3zsiBath YEepThI DJEeKTpOHHBIE
Y )KU3HENIEATEBHOCTD oOuTaHusA, CTpOCHHE U OpraHu3aluu tabmuuel  [{udposoii
CUCTEM BHYTPEHHHUX| )KU3HEIEATETbHOCTD MHOTOUIETUHKOBBIX MHUKPOCKOTI,
OpraHOB MHOTOLIETUHKOBBIX| CUCTEM  BHYTPEHHHUX KOJIbYATBIX YEpBE. naboparopHoe
yepBeil. Mecrta oOuTtanHms, | OpraHoB PacnoznaBate mpeacraBuTenel| o0opymoBaHue
CTpOEHHUE Y[ MHOTOIIETUHKOBBIX KJjlacca Ha pHUCYHKaX,
KU3HEIEATEIILHOCTD U .MaJOLIETUHKOBBIX dororpadusx.
CUCTEM BHYTPEHHUX yepBeit
OpraHoB. YpoBHH
OpraHu3allid  OpPraHoB
YYBCTB
CBOOOTHOXKHMBYLINX
KOJIbYaThIX 4yepBen 15




MMapasuTUICCKUX KPYTIJIBIX]

4yepBen

Jlabopamopnas paboma Ne 2

TOUYKA \!pocm

«BHemHee CTpOEHHUE
JIO’KJIEBOTO  YEpBs,  €ro
NepeIBUKEHUE,
Pa3apaKuMOCTb.
9 Pa3nen 6.Tun Mosarocku | Cpena oburtanus, BHemHed M3y4uTh 0COOEHHOCTH Paznuuate uw  ompeaessaTH DJIEKTPOHHbBIC
(RR))] CTpPOCHHUE OpIOXOHOTHX| CTPOCHUS KJ1acca) OpIOXOHOTMX MOJUIFOCKOB Ha| TaOJIMIIbI
MoiuTIOCKOB.  CTpoeHue W bproxoHorue pHUCYHKaXx, ¢dororpadusx,
Kiacc Bbproxonorue| ¢pyHkImm CUCTEM| MOJUTFOCKHU HATypaJbHBIX O0BEKTAX.
MOJIIIOCKH BHYTPCHHUX OpTaHoB. OOBACHATE  B3aMMOCBS3b
OcobenHocTH Pa3MHOKCHU S 06pasa KU3HU u
u pa3BuTHs. Poiib B IIpH poig OCOOCHHOCTEH  CTpOEHUs
1 3HAYCHUC IS 4YCJIOBCKA. 6pIOXOHOFI/IX MOJUIFOCKOB.
XapakTepu3oBaTb  YEpPThI
MPUCTIOCOOTICHHOCTH
MOJLITIOCKOB K cpene
obuTaHusl.
10 | Kumacc JByctBopuareie| Cpena obOutanusi, BHemHee M3ydunTh ocobeHHOCTH Pazmuuate wu  ompenensaty Ludgposoit
MOJLTFOCKH CTPOCHHME Ha TpUME pPE CTPOEHUs KJ1acca) JIBYCTBOPYATHIX MOJUIFOCKOB Hal MHKPOCKOII,
0e33yoku.  Ctpoenune  y| J[BycTBOpuarhie pPHUCYHKaX, ¢dororpadusix,| maboparoproe
byHKIUN CUCTEM| MOJUTIOCKU HATypaJIbHBIX 00BEKTaX. 000opyI0BaHUE.
BHYTPEHHHX OpTaHoOB. OOBACHATL  B3aHMOCBS3b Braxwsie
OcoOeHHOCTH Pa3MHOKCHU Qﬁpaga YKU3HU u nperaparsl,
" pa3sBUTHUA. Ponb B Ipu poag ocobeHHoCcTEeN CTPOEHUA KOJUICKIIUA PAKOBUH
1 3HAYCHUC JJId YCIIOBCKA. JBYCTBOPYATHIX
MOJUTFOCKOB.
XapakTepu3oBaTb  YepThI
MIPUCTIOCOOTIEHHOCTH
MOJLITIOCKOB K cpene

oOuraHus.
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11 | Knacc I'onoBonorue| Cpena obutanus, BHemniHed M3yuynTh 0COOEHHOCTH Paznuuars Y| DIEKTPOHHBIE
MOJUTIOCKH CTpOECHHE TOJIOBOHOTHX CTPOEHUS KJ1acca OINpPENEIIATh TOJIOBOHOTUX| TaOJIUIIBI
mMosuttockoB.  Ctpoenue ¥ ['onoBoHorue MOJUIIOCKOB ~ Ha  PHUCYHKax,
byHKIUN CUCTEM| MOJUIIOCKH dororpadusax, HaTypalbHbIX
BHYTPEHHUX OpraHoB. 00BEKTax.
Oco0eHHOCTH pa3MHOXKEHMUS OOBICHATb  B3aUMOCBSI3b
U pa3BuTus. Poib B Ipu poJe obpasa WKU3HU u
" 3HAYCHUC JId YCJIIOBCKA. 0COOEeHHOCTEN
CTPOECHUS rOJIOBOHOTUX
MOJLTIOCKOB.
XapakTepu3oBaTb  YEpThI
PUCTIOCOOTICHHOCTH
rOJI0OBOHOTUX MOJITFOCKOB K
cpene oOuTaHusl.
12 | Pazpen 7.Tun| OOmiast  XapakTepucTUKa, | BbISIBUTH ~ OCHOBHBIE BeisaBiaTh XapakTepHble | DIEKTPOHHBIE
YsenucroHorue (4 v) 0COOEHHOCTH BHEII- HEro | XapaKTepHbIe IIPU3HAKU PaKooOpa3HbIX. | TaOIHIIBI
CTpOEHHUSI PpaKooOpa3HBIX. | MPU3HAKU VYcranaBnuBaTh B3aMMOCBS3b
Kiacc PakooOpa3Hbie. Crpoenne u  (yHKIUM | pakoOOpa3HBIX BHYTPEHHETO  CTPOEHMSI W
cUCTEM BHYTPEHHUX IIPOLIECCOB
oprasoB. PazMHOXeHHE. JKU3HENEATEIILHOCTU
paKooOpa3HbIX. Jenats
BBIBOJIBL.
13 | Knacc ITaykooOpa3Hbie OO0miass  xapakTepuCTHKa, | BeIABUTH ~ OCHOBHBIE BeisBiaTh XapakTepHble | DJIEKTPOHHBIE
0COOEHHOCTH BHEI- HEro | XapaKTepHbIe NPU3HAKH  [AyKOOOpa3HbIX. | TaOIHIIBI
CTPOEHHS MAayKOOOpPa3HBIX. | MPU3HAKU YcTaHaBiuBaTh B3aUMOCBS3b
Crpoenne u  ¢yHKIMM | mAyKoOOpa3HbIX BHYTPEHHEIO  CTPOEHUS U
cUCTEM BHYTPEHHUX MIPOIIECCOB
OpraHoB. Pa3smHoOXeHune JKU3HEIEATEILHOCTH
aykooOpa3HbIX. ayKooOpa3HbIX. Jenatpb
BBIBO/IBI.
14 | Knacc Hacexomble. Tumbl| OOmass  XapakTepUCTHKa, | BBIIBUTH ~ OCHOBHBIE BoraBnare xapakrtepHsble| ['epbapHbIil MaTepuan
Pa3BUTHS HACEKOMBIX OCOOCHHOCTH BHEII HEro | XapakTepHbIe IIPU3HAKU HACEKOMBIX,| — CTpOEHUE
cTpoeHusi.  Pa3HooOpasue | mpu3HAKH HACEKOMBIX. ONMCBIBaTL HMX IPU  BbI{ HACEKOMOIO
POTOBBIX opranos. | U3yunth TUIIBI MIOJTHEHUU JTa00paTOPHOM
Crpoennie u  (QyHKOUH | pa3BUTHS HACEKOMBIX paboTHI. YcranaBiauBath
cUCTEM BHYTPEHHUX B3alMOCBSI3b BHYTPEHHETO
opraoB.  Pa3MHOxeHHe. CTpOEHUS u IIPOLIECCOB




PasButie ¢  HENOJIHBIM
npeBpaieHiemM.  ['pynmsl
HaceKkoMmbIX. PasButue c
IOJIHBIM  IIPEBpAILEHUEM.
I'pynnbl HacekoMbix. Posb
KQKJIOM CTaguu pa3BUTHUSA

KHU3HCOACATCIIbHOCTHU

HaCEKOMBIX. XapaKTepU30BaTh
pa3sBUTHSL HACEKOMBIX.
IIPUHLUIIB]

THUIIBI
OO0BACHATH
KJIaccu(hUKauu HACEKOMBIX.

TOUYKA \!pocm

HACEKOMBIX YcTaHaBnuBaTh
Jlabopamopnas paboma Ne 3 CUCTCMAaTHICCKYIO
«BHelHee CTpoeHHMe MIPUHAIJICKHOCTh HACEKOMBIX.
HACEKOMOIO» BrisBnare paznu4us B
pPa3BUTHH  HACEKOMBIX  C
MOJTHBIM U HETIOJIHBIM
npeBpaiieHueM  HaOmronats,
bukcupoBartb pe3yJbTaThI
HaOI0ICHUH, J1eJIaTh BBIBOIBI.
CobmonaTh mpaBuia paboThI
B KaOuHeTre, oOpalieHus c
71a00paTOPHBIM
00opynoBaHueM
15 | OGuiecTBeHHbIE HACEKOMbBIE| 3HaUeHHE  HAaceKOMbIX Bl OmnuchIBaTh
- myélbl M MYpaBbU| MPHUPOJE M )KU3HU YEIOBEKA.| 3HAUEHUE HACCKOMBIX B
3HaueHue HaceKoMbIX| OIOManTHeHHBIC OpUPOAE U KU3HH
OxpaHa HACEKOMBIX HACEKOMBIE: muestal yenoBeka. [IpuBoauTH
MeJOHOCHas, TYTOBBIH| TPUMEPBI  MPOAYKTOB
HISITKOTIPST MTYEJIOBOJICTBA
16 | Pa3zaen 8. Tun Xopaossie:| [Ipu3Haku XOpJIOBBIX.| M3yunTh o0rme XapakTepus3oBaTh DIIEKTPOHHBIE
(16 v) BHemHee u  BHYTpeHHed NpPU3HAKHU XOPAOBBIX OCOOCHHOCTH BHEIIHEr0 W | TaOJHIIBI
CTPOCHHE JIAHIIETHUKA BHYTPCHHETO CTPOCHUS
Becuepernnbie JIAHIIETHUKA
17 | Buemnee wu BHyTpeHHeel OcoOeHHOCTH  BHemHero | M3yunth ocoOeHHOCTH XapakTepu3oBarh Brnaxuple npemaparbl
CTpOEHHUE pbIO.| CTpOCHUSI, CBSI3aHHBIE C | BHEUIHETO CTPOCHUS, 0COOEHHOCTHU BHEIIHETO | «Pri6p» Momens —
PasmHoxeHme oOuTaHuemM B BOJIC. | CBsI3aHHBIE c CTpOEHHS phIO B CBSI3U CO CKEJIET PHIOBI
Ctpoenne wu  (QyHKIMH | OOMTaHUEM B BOJIC. cpenoit oouTaHwus.
KOHCYHOCTEH. Oprasbl OcBauBaTh MpUEMBI PabOTHI C
OOKOBOHM JIMHUH, OpPraHbl OIPEICIUTENEM )KUBOTHBIX.
ciyxa, paBHOBeCHSI.




OnopHo-ABUTaTENIbHAS
cucreMa. CKeneT HelmapHbIX
U TapHbIX  IUIABHUKOB.
CKelleT TOJOBBI, CKEJIET
xKaop. OcoOenHoctu
cTpoeHMs U (QyHKIMH
CHCTEM BHYTPEHHUX
opranoB. Yepter Oonee
BBICOKOT'O YPOBHS
opraHu3aluu  peld 10
CPaBHEHUIO c
JIQHLICTHUKOM. Opranbl
Pa3MHOKEHHUS.
PasMHOXEHUE M pa3BuUTHE
pel6. Mecra Haryna wu
HEpecTa MPOXOJHBIX PBhIO.
OcoOeHHOCTH  TTOBEIEHUS:

MUTpaLuHy, 3abora 0O
noromctBe Jlabopamophna
5 paboma Ne 4

«BHemHee  cTpoeHHe W
0COOEHHOCTH

NEepCABUKCHUA pBI6BI>)

BBt
MPUCTIOCOOJICHHOCTH
BHYTPEHHEI'0 CTPOCHHUsSI PbIO K
00UTaHHIO B BOJIE.
YcranaBiuBaTh  B3aUMOCBSI3b
CTPOCHUSI OTACIBHBIX YaCTEH
cKelera poI0 U UX (PyHKITUH.

YepThl

BBIABIIATE XapaKkTepHbIE YEPTH]
CTPOEHHS CUCTEM BHYTPECHHMUX]
OpraHoB.

CpaBHuBaTh O0COOCHHOCTH
CTPOEHHUS u byHKIMH
BHYTPEHHUX OpraHoB pbIO Y
JIAHIETHUKA.

XapakTepru3oBaTh YepThI
YCIIO)KHEHUS ~ OpraHu3aluu
pb16. IlpuBomuTh mHpUMEPHI
MPOXOJIHBIX pbI0. OOBIACHUTH
3HAYEHUE MUIPALMN B KU3HU
pBIO

HaGmomate W ommchIBaTh
BHEIITHEE CTpOCHHE u
0COOEHHOCTH TEpeIBUKECHUS
pI)I6 B XOJI€ BBIIIOJIHEHUS Jia-

OopaTopHOit paboTHI.
Cobmoiath MpaBmIIa
NOBEJCHUST B KaOuWHeTe,

oOpaitieHus ¢ 1a00paTOPHBIM

TOUYKA \!pocm

000pyI0BaHHEM
18 | OcHoBHbIe XpsiieBsle pbIObL| BIIBUTH IIPU3HAKH Pacnio3naBaTh mpezacraBUTENEH]
cucremaruueckue rpynmbl| MHoroobpasue KOCTHCTBIY OpraHH3aIliH KJIacCOB Ha pHCYHKax,
pb10. I[IpombiciioBsie peIOBL. [ pp10.  J[BOsSIKOABIIAIIME 1 XPSIIEBBIX M KOCTHBIX dororpadusx u cpeau
Nx paroHaIbHOE| KUCTETIephIC PBIOBI] PBIO, 000CHOBATH MECTO HaTypaJIbHBIX 00BEKTOB.
UCTOJNb30BaHuE U oxpaHa. | IlpakTmueckoe  3HaueHHWe| KUCTENEPHIX  phIO B HasbiBaThb
pbIO. Pb160710BCTBO.| 3BOITIOINH NIPEJICTaBUTEIICH TPOMBICIIOBBI
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OcHoOBHBIE IpYIIIBY TO3BOHOYHBIX X pbIO, Pa3BOJUMBIX B IIPyIaX.

IIPOMBICJIOBBIX PBIO XapakTepus3oBaTh pOib OO0ocHOBHIBAaTH IIPUEMBI
IIPOMBICIIOBBIX PBIO B palMoOHAILHOTO BEJICHUS]
YKU3HU YEJI0BEKa pBIO0IIOBCTBA

19 | Paznen 9. Knacd Ilpusnaku kmacca. Mectrd M3yunth YEepThl VYcranaBiuBaTh  B3aMMOCBSI3H DJIEKTPOHHBIC
3eMHOBO/HBIE, Wid| oOuTaHus M 00pa3 KHU3HM| BHELIHETO 1 CTPOCHHUSI OpPraHoB M cucTeM| TaOJIUIbI.
Ampuonu (44) Buemnee CTpOEHHE| BHYTPEHHETO CTPOEHUs opraHoB ¢ ux (ynxuusmu ¥ Braxnele npenapar

JATYIIKH. Ckener ¥ 3€MHOBOJHBIX cpenoii oouranus. CpaBHUBATh) bI «3€MHOBOJI HBIE»
Cpena oburanus. Buenisne § myckynatypa XapakTepHbIQ 00001aTe UH()OpPMAIIHIO
51 BHYTPEHHEE| yepTbl CTPOECHUS  CUCTEM 0 BHEIIHEM CTPOEHUH
CTPOCHHME 36MHOBOAHBIX | BHYTPEHHHUX OpraHoB 36MHOBOJIHBIX
36MHOBOJHBIX 10
CPaBHEHHUIO C KOCTHBIMHY
pbIOa MHU. CxoneTBa
CTPOECHUS BHYTPEHHUX
OpraHOB 3€MHOBOJIHBIX ¥
pBIO

20 | TomoBoit mmkn  xwu3HH| PazHOOOpaszme N3yunts MHOTOOOpa3ne Paznuuate ©  ompenensTy
36MHOBO/IHBIX. 36MHOBO/HBIX. OTpsiapl| 3eMHOBO/JIHBIX, 36MHOBOJIHBIX, Ha pPHCYHKax,
PaznooOpasue u 3Hauenue | XBoctarble U becxBocThie.| OOBACHATH dororpadusax, HaTypalbHBIX
36MHOBO/IHBIX 3HaueHue 3€MHOBOAHBIX B | MPHUCIIOCOOICHUS 00BEKTax.

IIPUPOJIE U KU3HU YETIOBEKA.| 36MHOBOIHBIX K OOBACHSITD B3aMMOCBSI3b
OXpaHa 3€MHOBOJIHBIX. Pa3JINYHBIM  YCIIOBUSAM] 06paga SKU3HU U 0COOeHHoOCTel
JKU3HA CTPOEHUS 36MHOBO/IHBIX.

21 | Buemmnee, BHyTpeHHee| [Ipu3naku kmacca. Mecra M3yunts YepTh] VYcraHaBnuBaTh  B3aHMOCBSI3H DJIEKTPOHHBIE
CTPOCHHE vl oOuTaHus M 00pa3 KHU3HH. | BHEIIHETO  CTPOCHUS CTpPOEHHUSI OpraHoB M cucteM Talnuibl.BnaxHbie
KU3HEJEATEIIBHOCTD BHemHee W BHYTPEHHEE| MPECMBIKAIOUIUXCS OpraHoB ¢ WX QYHKIUSAMH M TpenapaTsl
IIPECMBIKAFOIIUXCSL. CTpOEHHUE IIPBITKOM] cpeztoit oburanus. CpaBHUBATE, «[TpecMBIKAOL]

SIIEPUIIBI. Ckerner 7 00001maTh HHAOPMALHIO| prana
MyCKYyJarypa. Yeptsl O BHEUIHEM U BHYTPEHHEM
HPUCTIOCOOTIEHHOCTH CTPOCHUHM IPECMBIKAIOIINXCS)

MIPECMBIKAIOIIUXCS K KU3HU
Ha CyIIIE.

BbIsIBIIATE 4epThI 6oreg
BBICOKOU OpraHu3auu
HPECMBIKAIOIIIXCSI 10

CpaBHCHHIO C 3CMHOBO/IHBIMHU.
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22 | PazmMHOXeHME PazmHoxenue u passurue.| M3yunts MHOrooOpasue Pasmuyate u  omnpenensaTy ODIEKTPOHHBIE
pasHooOpasue 3aBUCUMOCTh TOJIOBOT0| MPECMBIKAOLIUXCS, IIPECMBIKAIOIINUXCS Ha| TaOIuIIbI
IIPECMBIKAFOILUXCS KU3HEHHOTO  LMKIAa  OT OOBACHATH PHUCYHKaX, ¢dororpadusx,

TEMIIEPATYpPHBIX  YCJIOBHI| IPUCTIOCOOICHUS HaTypaJIbHbIX 0OBEKTAX.
OTprI[BI KJIaCcCql MpPCCMbIKAIOINXCsI K O0BLACHITL B3aUMOCBS3b
HpeCMBIKaIOH_[I/IeCSI: Pa3JIMYHbIM  YCIIOBUAM] 06paga SKU3HU U O0COOEHHOCTEN
Yeuryiiuarsie, KpOKOAWIIEL, | KU3HHA CTPOEHUS PECMBIKAIOIINAXCS
Yepenaxu Poinp
IIPECMBIKAIOLIUXCS B
IIPUPOJIE U KU3HU YEIIOBEKA.
OxpaHa NpecMBbIKAIOUINXCA.
Pa3znoob6pazue JPEBHUX
IIPECMBIKAIOLUXCS
23 Knacc [Itunsr B3anmocssse BHemHero M3yunts XapakTepHu3oBaTh Uyyeno IITuuel,
CTPOEHUS Y| B3aMMOCBSI3b 0COOEHHOCTH BHerHero | [lepbs ITHLIBI,
Buemnee  ctpoenue MPUCTIOCOOIEHHOCTH NTHUIL K BHEIIHETO CTPOCHUS U CTpoeHHs NTUI] B CBsi3M ¢ ux | «Ckener romyos»
CKEJIET ITHIL nonéry. Tumsl nepbeB U UX| MPUCIOCOOIICHHOCTH MPUCTIOCOOJIEHHOCTHIO K
¢yunkuuu. YepTsl cxoacTBa Wl OTUL] K TOJETY. nosi€ty. OOBICHATh CTPOCHHE
pasnuyus MOKpoBOB nTull ¥ M3yunts u byHKIMH IIEPHEBOI0
penTUIn. N3meHenuns| ocoOOEHHOCTH CKeneTa IIOKpOBa Tena IITULL
CTPOEHHs CKeJleTa ITULl B NTHLBI, CBA3aHHBIE C YcranaBnuBarhb 4epThI
CBSA3HU d moserom. CXOJCTBA u pasnuuus
MPUCTIOCOOTIEHHOCTHIO K ITIOKPOBOB IITULl U PENTHU JIUH.
MOJIETY. OcobenHoctu YcraHaBiuBaTh  B3aUMOCBSI3b
CTPOEHHUSI MYCKYJIaTyphl U €€ BHEIIHETO CTPOEHUS "
byHKIUH. [Tpnunnsy CTPOCHHUSI CKeJeTa B CBS3H C
cpacTaHus OTJIEBHBIX MIPUCTIOCOOTIEHHOCTHIO K
KOCTEH CKeJleTa ITULL MIOJIETY. XapakTepHu3oBaTh
CTpOEHUE )51 byHKIMN
Jlabopamopnas paboma Ne 9 MBIIIEYHOU  CHUCTEMBI  IITHUIL
«BHemHee cTpoeHue Wsyuats H ONHCBIBATD
nruiel. CTpOEHHE IEPHEBY ocoberHOCTH BHCIIHETO
CTPOCHUS NTHLl B  XOJE

BBITTOJIHEHUST  Ta0OpaTOpHOI
pabotel. Cobironath TpaBuia

paboThI B KabuHere,




oOparieHust ¢ J1abopaTopPHBIM

TOUYKA \!pocm

00opyI0BaHNEM
24 | Buyrpennee crpoenue| CtpoeHue cucreM| M3yunts 4epThI VYcranaBnuBarh  B3auMOCBSI3b| BiaxkHble nmpenaparbl
HTUL BHYTPEHHUX OPIaHOB ITHI]| CTPOECHHUS CUCTEM CTPOCHHSI BHYTPCHHUX OPraHOB| «[TpecMBIKAOL]
[Tpucnocobienus K 1moieTy| BHYyTPEHHUX OpPraHoOB M CUCTEM OpraHOB MTHIL, HX| yacqs
NHTeHcuBHBIN 0oOMeH| TITHII. GbyHKIMHI 1 cpeibl OOMTaHHUS.
BEIIIECTB BrisBisTE YepThl 0oieg
BBICOKOM OpraHu3aluy MTHI 10
CPaBHEHUIO 0
IIPECMBIKAFOILIUMUCSL.

25 | Pasmuoxxenue u paszsurug Oprasbi pasmMHOkeHUs.| U3yunTh 0COOEHHOCTH XapakTepus3oBaTb  IPOLECCH]
ntui. 'onoBol )kxu3HeHHbIH Pa3MHOXKEHME M pa3BUTHE | pa3MHOXKEHUS 17 pasMHOXKEHHST U Pa3BUTHS
LUKJI U ce30HHbIe siBJeHus § pbi0. [loBeneHune nTuil Ha| pa3BUTHS B CBSI3U  ( NTHIL.

KU3HU NTHILL. Pa3IMYHBIX Tarax roJ0BOrol MOJIETOM. ICIIOIB30BATH
UKJIA: PUTYAIIBHOC] XapaKTepI/I?,OBaTI) I/IHCI)OpMaHI/IOHHBIe pecypcel
IMOBEACHUE, TMOBEACHUE  TITHI] HA U1l IOATOTOBKU IIPE3CHTAlUU
THE30CTPOCHHUC, Pa3JINYHBIX oTariax MPOEKTa O Pa3MHOKEHUU IITUL]
HaCHM>XHUBAHUC, Troa0BOI0 nNHUKJa Ha6HIOI[aTB 3a JKU3HBIO IITUI] B
TIOCJIETHE3/IOBOH Hepuon, pa3nuYHbBIE  CE30HBI,  BECTHU
CC30HHBIC MUI'DALINN JTHEBHUKHU HAOIIOACHUN
26 | Pa3nooGpa3ue nrun DKOJI0ruyecKue rpynisl| M3yunts MHOTOOOpa3ue Paznuyars 1 onpenenats NTui
NTHI] 10 MECTaM OOMTaHUsl | NTHUL, 3HaThb OCHOBHBIE Ha PHUCYHKax,
YepThI dororpadusax, HaTypalbHbIX
MIPUCTIOCOOTICHHOCTH 00bEKTax.
TITHT] K MecTaMm|
oOHuTaHUS

27 | 3nauenue u oxpana nrtull. [ Oxpana U mpuBJIeyeHUe| XapaKTepUu30BaTh POJb Pabora C pa3IMYHbIMY
ITpoucxoxaenue NTui nTull. Ponb ntui B mpupoje | NTull B NPUPOJHBIX UCTOYHUKAMU  HMH(oOpMaIum,

u KU3HU YeJioBeKa.| coolrecTBax, COCTaBJICHUE IJIaHa Taparpada,
[TpombICiiOBBIE NTHUIBI, UX | HA3bIBATH  OCHOBHBIE UCIOJIb30BaTh pas3IUYHbIG
panroHaIbHOE MOpOJBl  JOMAILIHUX MH(POPMALIMOHHBIE PECYPCHI

HCITIOJIb30BaHUC




TOUYKA \!pocm

0T, M Led  MX
BBIBE/ICHHUS

28 Kuaace Maexkonurawiue,| [Ipusnaku kiacca| U3yuntsb YepThl VYcranaBnuBaTh  B3aMMOCBSI3H DJIEKTPOHHBIE

wiu 3sepu Muekonuraromue. BHEIIIHETO y CTPOCHHUSI OPraHOB M CHUCTEeM TaOJIHUIIBI
OcobenHocTr BHEIIHETO| BHYTPEHHETO CTPOEHUS OpraHOB ¢ WX QYHKIHSIMH W

Buemnee u BHyTpeHHeEe| crpoeHUsl. CTpOEHUE KOXKH. [ MICKOIMUTAOIIUX cpenoit oouranus. CpaBHUBATH,

CTpPOEHHE MIIEKONUTaKX | BonocsHoi TIOKPOB. 000011aTh UHPOPMAIINIO
Kenesbl MIIEKONMUTAIOLIUX. O BHEIIHEM M BHYTpPEHHEM
OcobeHHOCTH CTPOCHHUS CTPOCHUHM  MJICKOTIMTAIOIIHX |
OMOPHO-ABUTaTEIbHON [TpoBoauTh HAOMIOACHUS U
CUCTEMBL. YposeHb (buKCUpOBaTh UX PE3YNbTATHI B
OopraHu3anuu HepBHOﬁ XoJe BBIIIOJIHEHU S
CUCTEMbI 110 CPABHCHUIO C naGopaTopHoﬁ pa6OTLI.
APpYyrumMu IIO3BOHOYHBIMMU. XapaKTepI/I3OBaTI)
XapakTepHble 1CPThI OCOOCHHOCTH CTPOEHUS CUCTEM
CTpOCHMA BHYTPEHHUX OpraHoB
MUIICBAPUTECIBHOU CUCTEMBI MJIEKOITUTAOIINX 10!
KOIIBITHBIX U TPBI3YHOB. CPaBHEHUIO C PENTUIUSMH.
YenoxHeHHe  CTPOCHUS  H ApPryMEHTUPOBATh BBIBOJBI O
yHKIHit BHYTPCHHHX IIPOTPECCUBHOM PA3BUTHH
OpTaHoB.

29 | IIpoucxoxneHne Y IIpenkn Miekonurarmux-| XapakTepru3oBaTh Pa6ora c pa3IuyHbIMY DIJIEKTPOHHBIE
pasHooOpazue JIPEBHUE MTPECMBIKAIOIINECA.| TPOUCXOKICHUE 17| UCTOYHUKAMU  WHGOPMAIUU, TaOJUIIBI
MJICKOTTMTAIOIIINX Mmuoroo6pasue paszHooOpaszue COCTaBJICHHE TJIaHa Taparpada,

MJIEKOTIUTAOIINX. MJIEKOTUTAIOIINUX HCII0JIb30BaTh pa3IUYHBIE
Sinexknanymme 15/ nH(pOpMaAIMOHHBIE PECYPCHI
HACTOSIINE 3BEPU

30 | Beicume,  mmanentapubie| [Ipu3Haku oTpsiioB CpaBHuBaTh PaGora c pa3IuYHbIMK DJIEKTPOHHBIE

3BepHU 0COOEHHOCTH CTPOCHH UCTOYHUKAMU  UHGOpMAIUU, TaOJIUIIBI
s u CoCTaBIIeHUE IJIaHa maparpada,
KU3ZHEJCATEIIbHOCTH 3aMOJIHUTH TaOIUILy
MpEACTaBUTENEN
pa3HbIX OTpPSIOB,




TOUYKA \!pocm

HaXOJUTh CXOJACTBA HU
paznuuus
31 | Oxonormueckue  rpynns] [IpusHaku JKUBOTHBIX| 3HaTh IIPU3HAKH CrpykTypHrpoBaHue DJEeKTPOHHBIE
MJIEKOIUTAOMMUX U HUX| SKOJIOTMYECKUX Ipymn| *XUBOTHBIX U3y4aeMoro HPEMETHOrO| TaOIUIIbI
3HAYECHUE Jomamnue 3Bepu. Menkul 5KOJIOTMYECKUX TPYIIIL. COZEpKaHU, [IOATOTOBKA,
poratsiit ckor| U3yunts 3HAUYEHHE COOOIIEHUH O  JKUBOTHBIX
CBHMHOBOJICTBO. MJIEKOITUTAIOIUX 1] Pa3HbIX IKOJIOTUYECKUX TPy,
KoneBoscrao. YeJIoBeKa peLeH3UpoBaHNEe  COOOLIEHNUE
KposmkoBoacTso. onHOKJIaccHUKOB ~ PabGorta ¢
OuseHeBoACTBO. Pa3IUUHBIMU UCTOYHUKAMU
[TpombicioBbIe 3BEPH. uHpopMaluH, COCTaBJIEHUE
OxpaHa MJIEKOITUTAOLINX I1aHa naparpada,
UCIOJIb30BaTh pas3nuyHbIe
MH(OPMAaLMOHHBIE PECYPCHI
32 | Pazgen 13.Pa3Butue| [IpnunnsbI pazHooOpasus| N3yunts MIPUYKHB] CamocrosiTenpHas paboTtaq{ DIeKTpOHHBIE
KMBOTHOTO  MHpPa  Ha KUBOTHOIO Mupa.| pazHooOpa3us U3y4eHHE Marepuaial TaOiauIibI
3emite (4 4) Uccnenoanus Y. JlapBuHa| »KUBOTHOTO MUpPa yueOHMKa, (OPMYITHPOBAHUE
HacnencreeHHOCTh n BBIBOJI4, ONMCAHHWE OCHOBHBIX
Jloka3zaTenbCcTBa 2BONIOLUY W3MEHYUBOCTD. IIPOLIECCOB u SIBJICHUM
KUBOTHOTO Mupa. YueHud VckyccTBeHHBIN 7 IPOUCXOJAIIUX B JKUBOM
Y./lapBrHa 00 3BOJIIOIIMU | €CTECTBEHHBIN OTOOD pUpOE
33 | Pa3BuTHE KUBOTHOTO MUpPY DTaribl sBosoruy| M3yunrts JTanbl CocraBienue CBOJIHOW| DJIEKTpOHHbBIE
Ha 3emse. COBPEMEHHBIV )KMBOTHOTO MHUpa.| SBOIIOLINANA KUBOTHOTO TabJINLIBI, camMoCTOsITeNIbHas| TaOIHIIbI
KUBOTHBII MU VYcnoxuenue CTPOEHUS| MHpa. VYcnoxuenue paboTa - BBISIBIEHHUE OCHOBHBIX]
MHOTOKJIETOYHBIX CTPOEHUS ATAaloB pPa3BUTHUS >KUBOTHOTQ
KMBOTHBIX. MHOTOKJIETOYHBIX Mupa Ha 3emiie
[Tpoucxoxnenue ¥ KUBOTHBIX.
ABOJIFOLUSA xoproBbIX.| [Iponcxoxaenue g
BbIXol TO3BOHOYHBIX  HY 3BOJIOLHS XOPJIOBBIX.
Cylly. YPOBHU OpraHU3alHM
KU3HU




34 | UToroBoe TeCTUPOBAHKE 3a YMmenue

Kypc 6uosioruu 7 kiacca CaMOCTOSITENILHO
MIPUMEHATH, 0000IIaTh
U CHCTEeMaTHU3UPOBATh
3HaHUS, MOJYYCHHBIE
MIPU U3YYCHUH TEM

HtoroBoe TecTtupoBaHue 34
Kypc Ouomoruu 7 Kiacca,
Camoananus u
CcaMOOIIeHKa 00pa30oBaTeIbHBIX
JNOCTIKEHUN  TI0 UTOTaM
U3YYCHHUS Kypca

TOUYKA \!pocm

35 | Dkckypeust B nec{ MHorooOpasue >KHUBOTHOI(
Muoroo0pasue KUBOTHOTQ| MHpa Yysamckoi
mupa UYygarckoii| PecriyOnmku
PecniyOnuku

Paznmuuath nu OIIPEACIIATh
HU3YUCHHBIX JKXUBOTHBIX

TemaTuuyeckoe niianupoBanue marepuaja B 8 kiacce «kBUOJIOI'US. YEJIOBEK»
Beenenue (2 4.)

Yacts 1. OOuuit 0030p opranu3mMa yeaoBeKa
Yacte 2. OnopHo-1BUTaTeNbHAS CUCTEMA
Yacts3. KpoBb KpoBOOOpaliieHne

Yacts 4. Jlpixanue

Yacrs 5. [TumeBapenue

Yacts 6. OOMEH BemecTs

Yacts 7. Beigenenue

Yacts 8. Koka

Yacts 9. DHIIOKpUHHAS CHCTEMa
Yacts 10. HepBHas cucrema



Yactp 11. Opranbl 4yBCTB. AHAJIM3ATOPbI

Yacte 12. [loBeneHne u mcuxuKa

Yactp 13. UnnuBuyanbHOE pa3BUTUE OpraHU3Ma

TOUYKA \!pocm

Ne [ Tema Conep:xkanue LeseBas ycranoBka | KoJ- OcHoBHble  Buabl  JesTe’abHOcTH | UcnoJsib3oBa Hue
n/ ypoka BO o0yualouuxcs Ha 06opy/10BaHN
1aCO0B | ypoke/BHEYPOYHOM 3aHATHH
1 Hayku 00 opranusme Ha3zbiBaTh MeTOBI U3yUEHHUS OpraHu3Ma | DNeKTPOHHBIE
praHusm
wegoBeka. OOmmii | GCTOBCKA-  aHATOMHS, YeIIOBEKA, ux 3HaHHE JUTST | TaOJIAIIBI
0630p (5 4) dbuznonorus, rurueHa u UCIOJIb30BaHUs B COOCTBEHHOM KU3HU
WX METOJIbI
Hayxu 00
OpraHHU3Me YelIOBeKa
2 | Crpykrypa tena. | YacTu Tena, IIOJIOCTH, 1 CpaBHuBaTh YyeoBeKa ¢ | Dnexrponnsie
Mecto uenoseka B | BHEIIHHE M BHYTPEHHHUE MPEICTaBUTENSIMU KJacca | TaOJuUIbI
HBOH TIPHPOJIE OpTraHBbI. Munexonuratomue u oTpsaa [I[pumartsi.
XapakTepucTuka BHJA XapakTepu3oBaTh 0COOEHHOCTH
YeNIOBeK pa3yMHBIH B CTPOCHHUSI 4YeToBeKa, OOYyCIOBICHHBIE
cucreMe YKHBBIX MPSIMOXOKJICHUEM u TPYIAOBOM
OpraHu3MOB JESITETHHOCTHIO
3 erka: crpoenue. | Ctpoenne opranusma | M3yduthb cTpoenue, | 1 Ha3piBaThb OCHOBHBIC YaCTH KJICTKH. Muxkpockon
Tp b 2
XMUMHUEeCKHii cocrap | TCI0BCKa: KJIETKH, [ XMMUYECKHH COCTaB OnucheIBaTh QYHKIMU OPraHOMIOB. 1 poBOH,
u TKaHH, OPTraHbl, | gjeTKM TaK 5ke IMPOLECCH OObscHATL MOHsATHE  «pepMeHT». | MUKpompenapar
JKH3HEIESTENbHOCTD ;ZICTGMH OPTaHOB. | yi3HenesTeLHOCTH Pasnuyarh mpoIecc pocTa M MpoIece 1n1abopaTopHOe
€TOIBI W3yYCHUS PA3BHTHS. 060py/I0BaHHE
JKUBBIX  OPraHU3MOB:
OnuceiBaTh MPOLECC JENECHUS KIETKU.
HaOJIoAcHUE, N
BemonusaTe  1a0OpaTOpHBIA  OIBIT,
U3MEpEeHHe,
HAOMIOIaTh TMPOUCXOJISAIINE SBJICHUS,
JKCTIEpUMEHT. Jlabopa
mopuas ~ paboma  Ne




1 «/leticTBue pepmeHTa
Karaja3bl HA TEPOKCH]I
BOJIOPOJI»

(UKCUPOBaTh PE3yNIbTAThl HAOIIOICHNUS,
JC€JIaTh BBIBObI.
CoOmromate mpaBuiia paboOTHl B

TOUYKA \!pocm

KaOuHeTe, oOpareHus c
1ab0opaTOpHBIM 000PyI0BAaHUEM
Txanu Crpoenne opranuzma | O000IUTE | YIITYOUTH Onpenenarb TMOHATHS: «TKaHb», Mukpockort
YeoBeKa: KJIETKHU, | 3HAHUS YYalUXCS O «CHHarcy, «Hepornus». Ha3zpiBaTh U poBOIA,
TKaHH, OpraHsl, THUIIBI U BUJIBI TKAHEH TTO3BOHOYHBIX MUKPOITPENapaThl
CUCTEMBI OpPraHoB. | pa3HBIX BUJAX U TUIIOB JKUBOTHBIX. Paznuuars  pa3Hbie TKaHeH
MeTtoasl WU3y4YeHUs | TkaHel JesloBeKa BBl U TUIBI TKaHeH. ONHUCHIBATH
J)KUBBIX  OPraHU3MOB: OCOOCHHOCTH  TKaHEl  pa3HbIX
HaOJroAeHuE, THIIOB.
H3MEpEeHHe,
JKCIIEPUMEHT. CoOmoaTh mpaBuia OOpalIeHUs C
MHUKPOCKOTIOM.
Jlabopamopnas CpaBHUBATh WLTIOCTPAIUU B y4eOHUKE
padoma Ne 2 «Knerku c HaTypaJbHbIMU 00BEKTaMU.
n TKaHHU nox BrimonHsaTe HaOMIOIEHUE C TTOMOIIBIO
MHUKPOCKOIIOM» MHKPOCKOIIA, ONKCHIBATh PE3YJIbTAThI.
CoOmromate  mpaBuiga  paboOThl B
KaOuHeTe, oOparteHus c
nmabopaTOpHBIM 000PYI0BAHHUEM
CucreMsbl OpraHoB B HcnonnutenbHbIe u OHpeI[eJ'ISITI) IIOHATUA: «OpraHb», 3JI€KTpOHHBIe
oprauusMe. Yposuy | PEIY/IATOpHbIE «pedrexcy, «pedrexTopHas | TaOIMIIBI
OpTaHH3AIHH cucreMsl.  Pedrexc. JTyTay, «rOPMOHBI.
PednexropHnas nyra u
opranusma. HepBHas
ee yactu. HepBHas u Ha3biBaTh Opranbl U CUCTEMBI OPTaHOB.
" TYMOPATBHAS | 1 ionamas
PpeTyIALNA perynsuus XapakTepu3oBaTh CYIIIHOCTh
perynsiuuu JKU3HENIEATEIIbHOCTH
Oopranmu3ma
OmnopHo- Ornopa u ABUKEHUE. N3yunth  cTpoeHue, Haspiath wactu ckenmera. OmmceiBath | Pabora ¢ mymskom
IBHIATeIbHAS OnopHo- COCTaB M THUIIbI byHKIIUN CKeJleTa. OnuceiBath | «CKENET yeloBEKay,
JBUTATeNbHAs CHCTeMa | COCIAMHEHUS KOCTEH CTpOoeHHE TpyO4aThix Koc-Te u | JlabopaTopHOe

cucrema (9 4)

. MeTtonagnl
W3YYCHUS
OpPTaHU3MOB:

KHUBBIX

CTPOCHUC CyCTaBa.

PackpeiBath 3HaueHWE HAIKOCTHULIBL,
XpsIa, CyCTaBHOH CYMKH, TyOuaToro

o0opynoBaHue  yist
MPOBE/ICHHUS OIBITOB.




Ckener. Crpoenue,
COCTaB u

CcOoeIUHEHNE KOCTEN

HaGJ'IIOI[eHI/IC, n3Mepe
HHUC, SKCIICPUMCHT

Jlabopamopnas
paboma Ne 3

«CTpoeHHE  KOCTHOM

TKaHW)»

Jlabopamopnas
paboma Ne 4 «CocraB
KOCTEI»

BEIIECTBA, KOCTHOMO3TOBOM IIOJIOCTH,
JKEITOr0 KOCTHOro mo3ra. OObSICHATH
3HAYCHHE COCTAaBHBIX KOMIIOHCHTOB
KOCTHOH TKaHH. BremmoaaaTs
71a00paTOPHBIE OTBITHI, PUKCUPOBATH.

TOUYKA \!pocm

DIIEKTPOHHBIE
TaOJINIBI A IUIAKAThI

Ckener TOJIOBBI U
TYJIOBHIIIA.

CKeJIeT TOJIOBBI
U TyJOBHIIA.

Ckener

KOHEYHOCTEH.
Crtpoenue CKeJeTa
MMOSICOB  KOHEYHOCTEH,
BEpXHEH U  HWXKHEHN
KOHEYHOCTEH

N3yuuth cTpocHHE U
OCOOEHHOCTH CKeJleTa
TOJIOBBI U TYJIOBHINA

OnuceiBaTh ¢ MOMOIIBIO WILTIOCTPALIMU B

yueOHuKe cTpoeHue uepena. HazpiBaTh

OTJIEIIBI MO3BOHOYHHKA u
YacTH MO3BOHKA.

PaCKpBIBaTL 3Ha4YC€HHUE YacTel I03BOHKA.
OOBACHSATH CBSI3b MCKAY CTPOCHUCM U

(bYHKUIUSAME O3BOHOYHUKA, TPY HOM
KJIETKU

PabGora

¢ myspkoMm «Ckene
T YeJI0BEKa»
DNEKTPOHHBIE
TaOJIUIBI U TUTAKATEI

Ckerier Ckener koHeuHocTeil | M3yunth cTpoeHue HaseiBaTh  wactm cBoOoaubeIx | Pabotac
KOHEYHOCTEH Crpoenue CKeJleTa | CKejeTa IIOSICOB H KOHEYHOCTEH M IIOSCOB KOHEYHOCTEH. MYIISKOM
MOSICOB  KOHEUYHOCTEH, | cBOOOIHBIX OnuceIBaTh ¢ MOMOILBIO WIITIOCTPALNHN B | «CkelleT ueIoBEKa
BEpX HEM W HWKHEU | KOHEUHOCTEH yueOHUKe CTpOEHHUE
KOHEUHOCTEH. CKeJIeTa KOHEUYHOCTEH. DJIeKTPOHHBIE
«HMcenenopanue PaCKpBIBaTB NPpUYNHY pas3audus B TaOJIMIIBI ¥ TUIAKATHI
CTPOCHHA  TIJICYEBOI'O CTPOEHUHU TOSICAa HUKHUX KOHEYHOCTEH
rosica Y MY>KUYUH U KEHIIIHH.
BEBISBISTE  OCOOEHHOCTH  CTPOCHHS
CKeJleTa  KOHEYHOCTEH B XOJe
HAOII0IEHUs] HATYPaAbHBIX 00BEKTOB
ITeppas nomoms npu | Onopa u IBuKeHHUE. N3yunts MIPUEMBI Onpenenary TOHATHS: «pacTshkeHuey, | Pabora ¢ Mymspkom
TpaBMax: OnopHo- MepBOMl  TOMONIIM B «BBIBUX), IIEPETOM. «CKener d4eloBeKa»
PACTSDKCHHH CBSI30K, ABUTaTCIIbHAA 3aBUCUMOCTH OT BHOA HazeiBaTh IIpU3HAKU pa?)j-H/ILIHBIX BHUJIOB 3H€KTpOHHBIe
BLIBUXAX  CYCTABOE, cucTema. TPaBMBI. TpPaBM CYCTaBOB M KOCTEH. TaOJINIIBI U TIAKATHI
[Mpodunaxruka

IepesioMax KOCTen




TpaBMaTHU3Ma.
IlepBas nomo1us npu
TpaBMax OIOpHO-
JBUTaTCIILHOU
CHUCTEMBI

OnuceBaTh MPUEMBI IEPBOM TOMOLIH B
3aBUCUMOCTH  OT  BHJAa  TPaBMBL.
AHaM3UpOBaTh u 000011aTh
uHPOpPMALIMI0O O TpaBMax OIOPHO-
JIBUTaTEJIbHOM CHUCTEMBl M IpuUéMax
OKa3aHus IEpBOM IIOMOIIM B XOJE
pa3paboTku " OCYILECTBIICHUS
rogoBoro mpoekra «Kypcel IepBou
ITOMOUIY JUJIS IIKOJIbHUKOBY

TOUYKA \!pocm

10 | M Onopa wu gBuxeHue. | PackpbITh CBS3b (YHKIIUN PackpeiBath CBsI3b  (YHKIMU U Mukpockor
OnopHo-/BUTaTeNbHASL | U CTPOEHHUSA, a TakKkKe CTPOEHHUS HA MPUMEPE Pa3IMYHI U POBOIA,
cucrema. Meroas! | paznuuuit MEXIY MEXKY IVIAAKUMU U CKEJIETHBIMU MHUKPOIIpEIapaTsl
M3y4YEHUS JKUBBIX | TJIAJIKUMHU U CKEJIETHBIMHU MBIIIIAMH,  MUMHUYECKHUMH  H MBIIIEYHOW  TKaHH.
OpraHu3MOB: MBILILAMH Y€JIOBEKA. JKE€BATEJIbHBIMU MBILILIAMMU. DNEKTPOHHBIE
HaOJII0IeHHE, HaspiBaTh OCHOBHBIE TI'PYIIBI MBIIIL. TaOJIHIIbI
A3MEPCHHUC, PackpsiBath PUHLAI KpEIUICHUSA
AKCIIEPUMEHT. CKEJIETHBIX MBIIII PAa3HbIX YacTel Tena.
BEISBISATE OCOOCHHOCTH PACHOTIOKEHUS
IIpakmuueckas MHUMHUYECKUX M KCBATCIBHBIX MBIIII] B
paboma: «3y4enue Xo/e HaOJIIOIeHUS HaTypaJibHbIX
PACIIOJIOKCHHUA ~ MBIIIIL 00BEKTOB
TOJIOBBD»
11 | Pa6Gora Memmg Omopa wu nBwkeHue | OOBICHUTD MEXaHU3M Ornpenenarsb TTOHSITHSA «mprmel | Hudposas
OnopHo-nBUrarenbHas | paOOThI MBIIII] U IPHYHHBI AHTAarOHUCTBD», «MBILIIBI-CUHEPTUCTBDY.
cucTeMa. Meroapl | HaCTymI€HUsS YTOMJICHHUS. OOBSCHATH  YCIIOBUS  ONTHMAJIBHOM | TabopaTopus o
W3y4YEHUs KUBBIX | CpaBHUTH JUHAMUYECKYIO pabOThI MBIIIILI. busnonoruu (IaTInK
OpPraHMn3MoOB: n CTAaTUYCCKYIO pa60Ty OnuceIBaTh IBa BHOA pa60T},1 MBIIIII. CI/IJ'IOMep)
HaOJII0IEHHE, MBIIIILI. OOBACHATP TNPUYUHBI  HACTYIUICHHUS
HA3MCPCHHE, YTOMJICHHSI MBI W CPaBHUBATH
OKCIICPUMEHT JTUHAMHYECKYIO U CTaTUYECKYI0 paboTy
MBI o 3TOMY MPU3HAKY.
@opMynHMpoBaTh  NIpaBUia  TUTHEHBI
(bU3HYECKUX HATPY30K
12 Hapymenns ocanxn | Ocanka. [Tpuznaku Hcnonb30BaTh MpUOOPETCHHBIC 3HAHUS | DJIEKTPOHHBIC
U II0CKOCTOMNHE Xopouien OCaHKHU. Uis coOMIOIeHUsT Mep NPOPHUIAKTHKH | TaOIMIIBI
Hapymienne HapyIIEHUS OCAHKU
IIPABWJIBHOM  OCAHKH.




TOUYKA \!pocm

[TnockocTomnue.
[Ipenynpexnenue
IJIOCKOCTOIHUS u
VCKPUBIICHHSI
M03BOHOYHHKA
13 | PazBuTHE ONOpHO- | YKPEIUICHUE 3/10POBb: Hcnonb3oBark nmpuoOpEeTeHHbIE 3HAHUS
JBHTaTeIbHOM JIBUTaTeNbHAs Uisi  npouiIakTUKU  3a00JieBaHUN
CHCTEMEL AKTUBHOCTD. OTIOPHO-ABUTATEIHHON CHCTEMBI
CobOmronenne
3JI0pOBOTO oOpaza
*u3HU. Ponb omopHo-
JIIBUTaTCIILHOU
CUCTEMBI: poJb
3apsIKH, YPOKOB
(bU3KyIBTYpBI u
criopta. [ ' unoauHamust
14 | O606menne Temsr | YMEHUE JlaBaTh 0O600muUTH 3HaHUA, [IpomexxyTouHOE TECTUPOBAHHUE IO
«OrnopHo- onpesieNieHus yYMEHWUS, HaBBIKH, TeMe
BUraTeIbHAS MOHSITUSIM TEMBI MONTy4YeHHBIE npu
W3YYCHUH TEMBI
crcTeMay
15 [ Kposs. Tpancopt  BemiecTB. | 3yunTh  BHYTPEHHIOIO Onpenenars MNOHATUSA: «TOMeocTas», | Mukpockon
KpoBooOpamennue BryTpennss cpena | cpemy _ Opranmsma «(hopMeHHBIE STIEMEHTBI KPOBUY, U POBOIA,
10 1) OpratusMa, = 3HAUCHHE | MCIOBEKa, €€ CTpOCHHE, MUKPOIPETNapaThl
ed MOCTOSTHCTBA. | cocTaB U (PyHKITUH. «TIa3May, «aHTHTEH», «aHTUTEIIO.
KpoBeHocHas u OOBACHATH CBA3b MEXIY TKaHEBOU
Buytpennsis cpena. o .
muMparuaeckast KUAKOCTBIO, NMM(ON U TIa3Moid
SHAYEHUE KPOBU M €€ | (pyorenyy, KpoBb. KPOBH B OPTaHH3ME.
cocTas. JInmoa. Merozp! OnuceiBath (yHKIMK KpoBU. HazbiBaTh
H3yICHUA JKUBBIX (GYHKIIUU SPUTPOIUTOB, TPOMOOIIUTOB,
OpraHu3MOB: JIEUKOIIUTOB.
HaOJIoAEHUE,
HU3MEPCHHE, OnuceiBaTh BKJIAJ PYCCKOM HAyKH B

BKCIIEpUMEHT. Jlabopa
mopHas paboma

paSBI/ITI/IC MCIUILIUHBI.

OnuceIBaTh € MOMONIBIO WILTIOCTPALIAA B
yueOHUKE MPOIECC CBEPTHIBAHMS KPOBU
1 (HaromuTos.
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Ne 5 «CpaBHeHue Boinonasate nabopaTopHbIe
KpOBU  YEJOBEKa C HaOJIIOJIEHUsI C TTOMOILbI0 MUKPOCKOIIA,
KPOBBIO bukcupoBartb pe3yJbTaThI
HaOII0JICHUH, 1€1aTh BEIBOJILI.
JSTYILIKIDY CobOmoaTh mpaBuia pabOTHl B
KaOuHETE, oOpareHus C
1abopaToOpHBIM 000PyI0OBAaHUEM

16 VIMMyHUTET NmvmmyHurer. N3yuuth WMMYHHYIO JlaBatb ONpeIEeTICHUE MOHATUIO | DJIEKTPOHHBIE

NmmyHHas CHUCTEMa | CUCTEMY  YeJIOBEKa «UMMYHUTET» TaOJIULIBI
yeJIoBeKa (xoctHbIH | KieTounsrii u HasbIBaTh BBl HMMYHHTETA.

MO3T, TUMYC, | TyMOpPAJTbHbIH OOBSICHATH MPOSIBIICHUE HMMMYHUTETA Y
nuMbaTHIECKHE Y3IIbI, YeNIOBEKA

CEJIe3CHKa,

muMQpOuIHAsS ~ TKaHb).

Knerounsrit u

T'yMOpPaJIbHBIN

UMMYHUTET.

17 | Tkanesas ['pymms KPOBH. HaspiBaTh  OcoOeHHOCTH — OpraHu3Ma
coBMecTuMocTs  u | 1I€pENMBaHuE  KPOBH. YeJIOBEKA: CBOIO TPYIIY KPOBU U Pe3yc-
nepeiMBaHue KPOBU T'pymmosas (baxrop

COBMECTUMOCThH KpPOBH,
TKkaHel. Pesyc daxtop

18 | Crpoenme n pabora | Ctpoenue cepaua. HaspiBaTh ~ OCOOEHHOCTH  CTpPOEHUS | DNEKTPOHHBIE
cepaa. Kpyru Daspl CEpIEUHOM OpraHu3Ma 4ejIoBeKa. TaOJIMIIBI
KPOBOOGDAIIICHHS JIESITEIIbHOCTH. Pacno3naBaTh M OINKCHIBaTH CUCTEMY

KpoBeHocHbIe coCybI: OpraHOB KPOBOOOPAIIICHHUS.
apTepuu, BEHBI, OmnwuceiBaTh paboOTy cepia.
Kanuyuisipel.  bospioit VYcraHaBiuBaTh  B3aMMOCBSI3b  MEXIY
u MaJIbIi Kpyru CTPOCHHEM M (PYHKITUSIMH CEePIIa.
KpPOBOOOpAIIEHHUS.
3HaueHue
KpPOBOOOpAICHUS
19 | JBwxenue TUMQBI Jlumdatuyeckas Ha3piBaTh ~ 0COOEHHOCTH  CTpOEHUS | DIEKTPOHHBIC
cucTema. DYHKIIN OpraHW3Ma  4YeJOBeKa —  OPraHbI | TAOJHUIIBI
nuMdoy310B. 3HaAUCHHE TuM(}aTHIEeCKOM CUCTEMBI.
mumMpooOpareHusl.




CBs13b mUMbaTHIECKON
1 KPOBEHOCHOM CUCTEM

PacrioznaBath W omMchIBaTh  Ha
Tabnmumax cucreMmy JuMdooOparieHus,
Oprasbl JTIUM(ATUYECKON CUCTEMBI

TOUYKA \!pocm

20 JIBYOKEHHE KPOBH I10 Tpancnopr  BemecTB. | M3yuuThb MIPUYUHBI OmnuceiBaTh ¢ MOMOINBIO WLTIOCcTpanuid B | [udpoas
cocy/iam. KpoBenocnas U | IBHKEHHUS KpPOBHU IIO y4eOHHUKE CTPOEHHE ceplua U IpoLecce | gaboparopust 1o
JII/IM(I)aTI/I‘-IeCKaSI cocyaam. CCPACUHBIX COKpaLHeHHﬁ. CpaBHI/IBaTb (bngnoﬂorp[yl (,Z[&lT‘II/IK
cucrembl.  KpossiHoe | M3yunrs paboTy cepaua BUJIBl KPOBEHOCHBIX COCYIOB MEXAy [ YCC)
JaBJICHUC u myJbC. | oT (bl/ISI/I‘IeCKI/IX Harpy3ok Cco001.
Metobt W3Yy4CHUA | © BIWAHASA HETATHUBHBIX OnuceiBaTh CTpOCHHUEC KpyroBs
JKUBBIX  OPraHHU3MOB. | (hakTOpPOB OKpY’Karolei KPOBOOOpAIICHHUS.
HabIII0ICHHE, Cpebl [TonuMath pasivuve B HCIOJIb30BAHUHU
M3MCPCHHC, IPUIIAraTeILHOro «aprepuanbH
OKCNEPUMEHT. [ [paxmu BIi» MIPUMEHHUTEIIFHO K BHIAY KPOBH H K
yeckas cocyam Tndposas
paboma «Onpenenenue
qce, CKOpocTH PackpbIBaTh NOHATHSA: «TPEHUPOBOYHBIH
KpOBOTOK&», sdpperr», «pyHKIMOHATBHAS TPObay,
«Mcenenopanme «JIaBSIIAs TIOBSI3KA», KTYT». 11abopaTopHst 1o
pedaekTopHOro (usmonorm
NPUTOKAa  KPOBH K
MBIIIIIAM,
BKITFOUHMBIIIAMCS B
paboTy»
KposenocHas u
muMpaTrdecKas
CUCTEMBI.
Bpen Tabakokypenus.
MeTob1 U3ydeHUs
21 | Perynsamust  pabotsl | KpoBeHocHas u | U3yuntsh paboty cepama PackpwiBaTh MOHATHS: «TpeHUPOBOUHBIN | [lndposas
cepilla W COCYIOB. | TuMdaTHaecKas OT (pU3UUYECKUX HArPYy30K abdexT», «byHKIMOHATBEHAS TIPOOay,
[Mpenynpexaenue CUCTEMBI. Y BIIMSTHYSI HETATHBHBIX «IABSIIAS TIOBS3KAY, KTYT». nmaboparopust o
Bpen kypenus. JKUBBIX OPTaHU3MOB: usHonorny
3a0oneBaHui cepala MeTosb! H3ydeHus OOBACHATH BaXXHOCTh CUCTEMAaTUUYECKUX
1 COCYNOB. HaOII0JIcHUE, U3MEPEHHUE, (prsnyeckux Harpy3sox 1A
SKCIIEPHMEHT HOPMAaJIbHOTO  COCTOSHUSI  CepAla.




[TpakTrueckas pabora:

Pazanuath IMPHU3HAKHW PA3JIMYHbIX BUJIOB

TOUYKA \!pocm

«JlokazaTenbCcTBO KPOBOTEUYECHU.
Bpena AHanM3upoBaTh u 00001maTh
Ta0aKOKyPCHHUS» MH(OPMALIHIO O TOBPEKACHUIX OPTaHOB
KPOBEHOCHOM CHCTEMBI M INpHUEMAX
OKa3aHMWs TMEepBOM IMOMOIIM B XOJE
MPOJIOJDKEHUsST pabOThl HAJl TOTOBBIM
npoekToM «Kypcel mepBoi moMouuy Jjist
IIKOJIBHUKOB)
22 | TlepBasi momop pu | ApTEpHAIBHOE, Hcrnonb30BaTh MpUOOPETCHHBIC 3HAHUS
KPOBOTEYEHUAX BEHO3HOE u JUISt npOoUIaAKTUKA BpEIHBIX
KamuUIIpHOE MPUBBIUEK- KYpPEHHSs, aJKOTOJIU3Ma,
KPOBOTEUCHHSI. HAapPKOMAaHUH.
[Tpuembr OKa3aHMs
IIEPBOM IMOMOLIU IPH
KpoBoTeueHuu. JKryr.
3akpyTKa. Hassiast
MOBSI3Ka.
23 | O606menue Vmenue JlaBaThb O0600MmHUTH 3HaHHS, [IpomexxyTouHOE TECTUPOBAHHUE IO
Tembr «KpoBeHocHa | OTPE/ICICHUS YMEHHSI, HAaBBIKH, TeMe
S CHCTEMaY MMOHSATHSIM TEMbI MOJIyYE€HHBIE npu
W3yYEHUN TEMBI
24 | NIpIxaTebHast Jprxanue. Cucrema HaspiBaTh ~ 0cOOEGHHOCTH  CTPOEHHS | DNEKTPOHHBIE
crerema (5 u) OpraHoB JIBIXaHUSL. opraHm3mMa  4YeJlioBeKa —  OpraHbl | TaOJUIIbI
CB43b C KPOBEHOCHOM IBIXaTEJIbHOU CUCTEMBI.
3HaueHME IBIXAHI. cHUCTEMOM PacnosnaBath ®  OmMCHIBaTH  Ha
TabIuIax OCHOBHEIE Oprasbl
Oprasbl AbIXaHUA. .
JIBIXaTeIbHON CUCTEMBI.
25 Crpoenne  nerkux. | pixamnue. N3yunts  cTpoeHue OmnuceiBaTh cTpoeHUe JETKUX denoBeka. | Ludposas
Ta3000MeH B jerkux | APIXaTeNbHas CUCTEMA. | JISTKUX M MEXaHU3M OOBICHATD MIPEUMYIIECTBA
U TKAHSIX. ["a3000MeH B NErkux M | ra3oo0MeHa. aITbBEOJISIPHOTO  CTPOCHUST JIETKHX TI0 | JTabopaTopus 1o
TKaHsX. Mertost CPaBHEHHMIO CO CTPOCHUEM IIETKUX Y | OKOJOTMH  (JATYMK
W3y4YEHUS JKHBBIX MPEACTaBUTECH  JAPYIMX  KJIAcCOB | OKUCHU yriaepoza,
OpPraHU3MOB: MMO3BOHOYHBIX JKUBOTHBIX. PacKpbIBaTh | KUCIOPOAA,
HaOJIoAcHUE, POJIb TeMOTJIOONHA B Ta3000MeHe. BJIQYKHOCTH )
U3MEPEHHUE, Beimonuate  1a00paTOpHBI  OIBIT,

JKCTIEpUMEHT. Jlabopa

JCJIaThb BBIBO/ 11O pE3YyJIbTaTaM OIIbITA.




TOUYKA \!pocm

mopuas ~ paboma  Ne CoOmomaTh mpaBwia pabOTBl B
6 «CocraB  BIBIXaEMO KaOuHeTe, oOpareHus C
r0O W  BBIIBIXa€MOTO 1abopaTOPHBIM 000PYTI0BAHUEM
BO3/TyXa»

26 | JlpixaTenbHbIC Jbixanue. CdopmupoBaTh 3HaHHUA O OnuceiBate  ¢ynkuuu  auadparmsel. | Ludposas mabGopar
JIBHKEHIIS. JpixaTenbHas MEXaHU3ME JIbIXaTeJIbHBIX Ha3piBaTh oOpranel, yd4acTBYWOIIHE B | Opus Mo GU3HOIOTUU
Peryisims qexanms cucreMa. Bpen | nBuxenwuii, pa3BHUBAThH MIPOIIECCE JIbIXaHUSI. (maTumk 9aCcTOTHI

TabaKOKYPEHHS. HOHATHE BrimonHATs  1a00paTOpHBIA OMBIT Ha JbIXaHHsA)

Meropr U3Y4YCHUA | «ra3000MEH. rOTOBOM (wm W3TOTOBJIECHHOM

JKUBBIX  OPraHHU3MOB: CaMOCTOSITEIIbHO) MOJIeNIU, HaOII0JaTh

HaOI0IeHue, IPOUCXOSIINE SIBJICHUS U OINCHIBATh

U3MEPEHHE, mpoiiecchl Baoxa u Beiioxa. Co0mroaaTh

OKCIICPUMCHT. mpaBuiga  paboTl B KaOWHETE,
oOpamieHus c 1a00paTOPHBIM

Jlabopamopnas 00opyI0BaHHEM

paboma Ne

7 «Jlp1xarenpHbIC

JIBHKCHUS

Perymsiius

JIBIXQHUS.

27 | Bomnezuu opranos | ['nruena opranoB | [TozHakoMuTBHCA C PackpeiBath  monsTHE  <wKku3HeHHas | [{udpoas
NbIXaHMs W ux | AbIXaHHs. 3a0oNeBaHus | OCHOBHBIMU BUJIAMHU EMKOCTB JIETKUX. naboparopus Mo
TpeTyTIpeskICHNE. OpraHOB JbIXaHUs U WX | 3a00€BaHUN Opra HOB OOBICHATD CyTh Ol'IaCHE)CTI/I KOJIOTUN
THIHeHa IBIXaHHUS. MPpEAYIIPEIKIACHUC. AbIXaHUs, BbI- IBUTH ITYyTH 32:{60J'IeBaHI/I$I prIHHOM, Ty6epKyn630M

WHudexmonHbIe NETKUX, PAKOM JIETKUX. (naTanK p——
3apaXeHHssT W Mephl yrIepona)

3a00/eBaHUs M Mephl | MPOQUIAKTHKHL. HazbiBaTh (akTophl, CriocoOCTBYIOLTHE naGoparopust o
X  IpOQUIAKTHKH. 3apaKEHHI0  TYOEpKyIE30M  JIETKHX. | hysponorun (1aTauK
Bpen TtabakoxypeHus. Ha3wiBaTh MEDHI, CHIDKAIOIINE | yacToTh! AbIXAHHA)
[TpakTrueckas pabota: BEPOATHOCTh 3apakeHUs OO0Je3HSIMHU,
«Omnpenenenue nepeaBaeMbIMH gyepes BO3/YX.
3aIbUICHHOCTH PackppiBaTh cmoco0 HMCHOJIB30BaHUSA
BO3IyXa» dmooporpaguu  UIsT  AMATHOCTUKU

MAaTOTCHHBIX HM3MEHEHMH B  JIETKHUX.

OOBSACHATD BaKHOCTD THUTHCHBI

HOMEIICHUN u IBIXaTeIbHOMN

FMMHACTHUKU [JIs1I 310POBbS YCJIOBCKA.




[TpoBoUTH OTIBIT,
pe3ynbTaThl W JIeNaTh
pe3ybTaTaM OIbITa.
CoOmonath mpaBwia pabOThl B
KaOuHeTe, oOpareHus c
1abopaTOPHBIM 000PYTI0BAHUEM

(buKcupoBaTh
BBIBOJI  TIO

TOUYKA \!pocm

28 ITepBas OMOIIL IpU Ha3piBath mnpuiembl OKa3aHUs IEpPBOU
TOPa’keHNN OPTaHOB IIOMOLIM MpPU OTPABJICHUU YrapHBIM
a— ra3om, CIIACEHUU YTOINAOLIETO.
Hcnonb30BaTe NproOpeTeHHbIE 3HAHMS
JUIL OKa3aHWs INEpPBOM IIOMOILIM IpPH
OTPaBJICHUM YrapHbIM Ia30M U CIIACEHUU
YTOINAOLIEro
29 | Mumesapurenpnas | [luranue. WN3yuuts  3HaueHMe U Onpenenars NOHATHE «IIUILEBAPEHUEY. | DIEKTPOHHbBIE
cucrema (7 4) [IneBapenmue. CTpo€HUE pas3InYHbIX OnuchIBaTh ¢ NOMOILBIO HIUTFOCTPALUMI B | TaOJIMIIBI M TUTAKATHI.
TnmeBapurenbHast OpraHoB NYIIEBapeHUs. y4eOHHKE CTPOEHHE NMUIIEBAPUTENEHON | [udposas
HCTEMA. Meronpl
3HayeHMe UM 1 ee CuCTCMa €To[q CHCTEMBI. HasrpiBaTh CI)yHKLII/II/I J'Ia60paTOpI/I$I o
U3y4EHUS KMBBIX
COCTAB. . }r’:HmMOB. Pa3IMYHbIX OPraHOB MUIIEBAPEHUSI. JKOJIOTHH
P : Ha3piBath MecTa BrafeHus | (matuwmk pH)
HaOJroeHUE, .
MUIIEBAPUTENIBHBIX xKenés B
M3MCPCHHC, MAIEBAPUTEIBHBIM TPakT. BpINOIHATH
IKCTICPUMCHT. OTIBIT, CpaBHMBATh pe3yJIbTaThl
HaOJII0/IEHUs C ONMCAHUEM B YUeOHUKE
[IpakTnueckas
pabora:
«Ornpenenenue
MECTOIOJIOKEHUS
CITFOHHBIX JKEJe3»
30 | Oprans Crpoenue u Qynkuuu | M3yuutb  cTpoeHue U HazpiBaTh ~ 0cOOEHHOCTH  CTpOEHUS | DNEKTPOHHBIE
NMIIEBapEHNs MUILIEBAPUTEIBHOM GbyHKIUH OpraHM3Ma  4eJoBeKa —  OpraHbl | TaOJIMIIBI U [JIAKATHI.
CUCTEMBI. Oprassl | nuieBapuUTETHHON MUIIEBAPUTEIBHON CHCTEMBI.
MUILIEBAPEHUS U | cucTemsl. 3HaTh CTPOCHHE Pacrnio3HaBaTh 1 ONMCHIBAaTH Ha TAOJIUIAX
IUILEBAPUTENBHBIC U (YyHKIMH  OpPraHOB OCHOBHBIE
JKEIe3bl MUIIEBAPEHUS u OpraHbl IUIIEBAPUTEIBHON CHCTEMBI

IMUIICBAPUTECIIbHBIX KCJIC3

YeJoBeKa. XapaKTepH30BaTh CYIIHOCTD
MUIICBApCHUS.




TOUYKA \!pocm

31 CrpoeHue ul Popma wu  PyHknuu | UIByunts  cTpoeHHE H DIIEKTPOHHBIE
3HaYeHHE 3y60B 3yooB. Ctpoenus 3y0a. | hyHKIIUU 3yO0B TaOJIUITBI ¥ TUTAKATHI.
Bunbt 3y00B.
32 | Iumesapenne [Turanue. PackpeiBathb byHKIIN PackpeiBathb byHkunn cmonsl. | Hudpoas
B POTOBOH MOIOCTH [TumeBapenue. CIIIOHBl U KENyJI0YHOTO OnucelBaTh  CTpOEHHE  KEIYAOUHOU | maboparopus 1o
H KeTyIKe. [TumeBapurenbHas coka s mpoiecca CTCHKH. Ha3zpiBaTth AKTHBHBIC BELIECTBA, | 5KOIOTHH (maTuuk
cucrema. Mertoap! | nuieBapeHus.. ACHCTBYIOLIME HA MHIICBOH KOMOK B | pH)
U3yUCHUS YKHBBIX KENYAKE, U UX QYHKIIHH.
OpTaHn3MOB: BreimonusaTe  nabopaTopHBIE  OMBITHI,
Ha0JII0IEHHE, Ha0JII0/1aTh TPOUCXOMSIINE SBICHUS U
HU3MEpPCHUC, IenaTh BBIBO/], 110 pe3ynbTataM
DKCIIEPUMEHT. HaOII0ACHUH.
Cobmromate mpaBuia palbOTHl B
Jlaboparopuast 13360” KabHMHeTe, o0Oparenus c
Ne 8, 9 «]leticTaue 71a00paTOPHEIM 000PYIOBAHUEM
(bepMEeHTOB CIIOHBI Ha
Kpax- Many, «/lericrBue
dbepMeHTOB
JKEIyZJ0YHOIO0 COKa Ha
Oenku
33 | Mumesapenue B | Ctpoenune u dynkuu | M3yuntsh mnepeBapuBaHue JlaBatb orpesielieHre MOHATHUIO | DJIEKTPOHHBIE
S — MTUIIIEBAPUTEITEHOM TTUTIN B (dbepMeHT. TaOJIUIIBI ¥ TUTAKATHI.
BeachBanme CUCTEMBI. JIBEHAIIIATUIIEPCTHON Pacno3naBate W omuchIBaTH  Ha
[TepeBapyBaHve MHIIYU | KUIIKE. BcacwiBanue TabIUIax OCHOBHBIC OpTaHbI
[HTATCEILHBIX B JIBEHAQIIATUIIEPCTHON | MUTATENLHBIX  BEIIECCTB. MTUIICBAPUTEIBHON CHCTEMBI YeIOBEKa.
BCIICCTB. kumke.  BcacwBanue | CTpoenne u  QyHKIuu XapakTepu30BaTh poib (EPMEHTOB B
MUTATENbHBIX BEIIECTB. | TOHKOW M TOJICTON KUIIIKH. MTUIIIEBAPCHUH.
Crtpoenue u GyHKIUU
TOHKOM M TOJCTOH
KHUIIKW. ANTIEHIUKC
34 | Perynsuus Perymsiius N3yuuth MEXaHU3M XapakTepu3oBaTh CYIIHOCTh Ipoliecca | DJIEKTPOHHBIE
NUIIEBAPEHNSL. nuieBapenus. [ urueHa | HEpBHOM U TyMOpaJibHOM perymsiuu KHU3HEIEATEIbHOCTH | TaOIHIIBI U TIJIAKATHI.
IR — MTUTAHUS. PETYISIINY MTUIIEBAPCHUS. OpraHusmMa
35 | 3a6oneBanus [Tpodunakruka Hcnonk30BaTh MpUOOPETEHHBIC 3HAHUS | DIEKTPOHHBIC
OpraHoB MUIIEBBIX OTPaBJICHUH, UIsl coOnoieHuss Mep NpOodUIAKTHKY | TaOIUII U TIAKATHI.

MMUIICBApPCHUS.

3a00JIeBaHUN OPraHOB IMUILEBAPEHHUS,
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KUILIEYHBIX WHMEKIUIA, OKa3aHHsA  TEepBOM  IMOMOILIU  TPH
rernaTura OTpaBIICHUH  SIOBUTBIMH  TpuOamu,
pacTeHUsIMH
36 | O6men Bemecrs u | O0Men  BemectB U | PaccmoTpers  oOMeHHBbIE JaBatb onpeeeHue MOHATHUIO | DJIEKTPOHHBIE TIIaKa
uepruu (4 1) NpeBpalleHHe YHEPTUU | TPOIIECCHI B OPraHU3Me IJIACTUYECKUN OOMEH, PHEPreTUYeCcKuil | ThI.
KaK HE0OX0IMMOe 0OMEH.
OGMEHHBIC ycIoBUE XapakTepu30BaTh CYIIHOCTH OOMeHa
KHU3HEICATEILHOCTH BEIIECTB M TPEBPALICHUS HHEPTUU B
fpotiecet B OpraHusma. OpraHusMe.
OpraHnsMe I[nacTuueckuii " Hcnonp30BaTh MPHOOPETEHHbIE 3HAHUS
SHEPreTU4eCKuit Ui cOONIOIEHUsT Mep TPOPHIAKTUKU
OOMEH. 3a00JIeBaHUH, CBSI3aHHBIX c
HapylleHHneM 0OMeHa BElIECTB
37 | Hopmsl nuTanns PanuonansHOe VY CTaHOBUTH 3aBUCHUMOCTD Onpenensate  moHATUS ~ «ocHOBHOM | [{udposas
nutanue. Hopmel u MEXTY TUTIOM o0MeH», «00IIui 0OMEH». naboparopust o
PEKUM IIUTAHUS. ACATCIPHOCTH HYCJIOBCKA U CpaBHHBaTh OpraHWU3M B3pOCIOro W | (U3MONOruM (JaTUMK
MeTtopl u3ydyeHus | HOpMamu IHTaHusA, 9€pe3 peO&HKa MO MOKa3aTeNlsiM OCHOBHOIO | YacTOTHI  JIBIXaHM,
JKUBBIX  OPraHMU3MOB: | OCHOBHBIC IIOHSATH. oOMeHa. 4CC,
HaOro/1eHue, . OOBICHATH 3aBUCUMOCThH MEXKITY THUIIOM | apTEepUAIbHOTO J1aB
M3MEPEHHUE. «OCHOBHON obmen», NIeATeNbHOCTH 4YeloBeka M HOPMAMHM | JICHHS)
IpakTuyeckas paGota: | «OOIMii OOMEHY. [MUTAHUSL.
«Onpezenenue [TpoBoaMTE OLICHUBaHHE
TPECHNPOBAHHOCTH TPEHUPOBAHHOCTH opraHmsma ¢
oprannsma 1o OMOIIBI0  (QYHKIMOHATBLHON — MPOOHI,
(bynxrronambHOH (QUKCHpOBaTH pe3yNbTaThl W JENaTh
mpode» BBIBOJI, CPABHMBAs DKCIIEPUMEHTAIIBHBIE
JTAHHBIE C TAJIOHHBIMHU
38 | BuramuHe! Butamunsl, ux posib B | M3y4uTh pojab BUTAMHUHOB Hazrpsath OCHOBHBIE TPYyNIbI | DIEKTPOHHBIE

OpraHusMme,
coJlep’KaHuEe B IMHIIE.
CyrouHnast noTpeOHOCTh

opraHusma B
BUTaMHHAaX. Iwumo- wu
TUTIEPBUTAMUHO3BI.
IIposiBnenus

aBUTaMHHO30B

B OpraHusme 4cCJIOBCKa,

CyTOYHYIO  TOTPEOHOCTH
opraHu3ma B BHUTaMHHaXx,
THIIO- u
TUIICPBUTAMHUHO3GI,
MIPOSIBIICHUS
ABUTaAMHWHO30B

BUTaMHMHOB U MPOJIYKTHI, B KOTOPBIX OHU
comepxarcs. XapakTepu3oBaTh POJIb
BUTaMHMHOB B OPraHU3ME, UX BIUSHUE Ha
’KN3HEIeATEIIbHOCT.

Hcnonb30BaTe nproOpeTeHHbIE 3HAHMS
JUIs PO(UIAKTUKY HMH(MEKIUOHHBIX M
MPOCTYIHBIX 3a00IEBaHUM.

Ta6J'H/IHBI U IIJ1aKaThI.
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39 | 0606ImEenne Ymenue JaBaTh 06006muTH 3HaHUA, [IpomexyTouHOE TECTUPOBAHUE IO
Tembl  «[Tumesapur | OTIPECICHUS YMEHHSI, HaBBIKH, TeMe
CITBHAS crcrema. | TOHATHAM TCMBI MOJTyYCHHBIE npu
OOmeH BemecTBy H3YHCHHIH TEMBT

40 | MoueBbigeaurennr | MoueBblIEIUTEbHAS W3yuuts  crpoeHue u HaspiBaTh  0cOOEGHHOCTH  CTpOEHHS | DJIEKTPOHHBIE
nasi cucrema (2 ) | CHCTEMa. Pounb opranoB | pyHKIMH } OpraHMsMa  4elOBEKa — —  OpraHbl TaOJINLIBI ¥ TUTAKAThI.

MOYEBBIICTICHHUS, UX | MOYEBBLICTUTEIbHOMN MOUYEBBIICTUTEIILHON CUCTEMBI.
Crpoene 4 | 3HAUCHHE. CtpoeHue u | cuCTeMBI. PacrioznaBate W ommchIBaTH ~ Ha
byHKIUN MOYeK. Tabymnax OCHOBHBIE
(pyHKuMM TI0UeK Hedpon- crpykrypHas OpraHbl MOYEBBIJICIUTEILHON CUCTEMBI
eIMHUIA TTOYKH. YeJioBeKa. XapakTepU30BaTh CYIIHOCTh
Vnanenne Mouun U3 mpolecca BBIICNIECHUS M €ro polib B
opraHusma 0OMEHEe BEIIECTB.

41 | IIpenynpesxneHne MouemnonoBsie 3HaTh MEpBI Hcnonp30BaTh MpUOOpETEHHBIE 3HAHUS | DIEKTPOHHBIC
3a6oneBanuii moyek. | AHPEKIUH, Mephl  HUX HpO(bI/IJ'IaKTI/\I'KI/I JUIsL COOJIIOICHUST Mep TPOQPUIAKTUKU | TaOIUIIBI ¥ TIJIaKATHI.
TTHTheBOi pexuM MpeIyIpPExKACHHUS. 3a0oneBaHu § 3a00NIeBaHUH BBIJCIUTEIBHON CUCTEMBI,

[Ipenynpexnenue BBIICJIUTEIILHON CUCTEMBI, PO UITAKTUKH BPEIHBIX TPUBBIUCK.
3a00/IeBaHMs  MOYEK. | MPO(PHUIAKTUKN  BPEIHBIX
Cobmtonenue IIPUBBIYEK.
CaHUTapPHO-
TUTHEHUYECKUX HOPM H
MIpaBUII 3J10pOBOTO
o0pa3a KU3HH.
42 | Kowxa (3 v) 3HaueHue W CTpOeHHuE | 3HATH CTpOEHHE 51 Ha3piBaTh 0COOEHHOCTH CTPOEHUS KOXKHU | DIEKTPOHHBIC
KOXKHBIX TOKPOBOB U | (DYHKIIUU KOXKH YeoBeKa. TaOJIHUITHI ¥ TUTAKATHI.
3HadyeHne Koxku u ee | CTASHCTRIX
cTpoeHHe obonouek. OyHKITUU Ha3wiBath QPyHKITNN KOXKH.
MUJEPMHCA, IEPMBI U
runoaepMel. Bosockl u Paco3naBate ®  ommchIBaTH ~ Ha
HOTTH-  TPOHW3BOJIHBIE Ta0/IUIaX CTPYKTYpHBIE KOMITOHEHTHI
KOXKHU KOXKH.

43 | Hapymenus [Tprembt okazaHus | U3yunTh BO3MOXKHbBIE Hcnonk30BaTh MpUOOpPETEHHBIE 3HAHUS | DIEKTPOHHBIC

KOKHBIX TOKPOBOB 1 nepBoil momoiu cede u JUIsT COOMIONIEHUsT Mep MPOQWIAKTHKYU | TaOJUIIBI ¥ IIJIaKaTHI.
OKPYKAIOIIHM npu

MOBPCIKACHU S KOXU




TpaBMax, O’KOTax,
0OMOPOXKCHHSIX U
npoduIakTuKa
panenuii. Hapymenus
KOKHBIX TIOKPOBOB U UX
MIPUYMHEIL.

HapylmcCHUs KOJXHBIX
IIOKPOBOB U MMOBPCIKACHUS
KOXH

3a00JIeBaHU KOXKU U APYTUX MOKPOBOB
Tena.

TOUYKA \!pocm

44

Poib KOXKH B
TEPMOPETYIISIIHH.
3akaluBaHuE.
Oxazanue  nepBoii
ITOMOIIA pu
TETIOBOM u

COJIHEYHBIX yJapax

Poib KOXKH B
TEPMOPETYJISIINH.
3aKaJlMBaHueE.
Oxkazanue HepBOi

IoMoIuIu IMMpu TCIJIOBOM
n

COJIHEYHOM YZapax

PaCKpBIBaTB POJIb KOXH B

TEPMOPET YJISALUN.
OnuceiBatb IIPUEMBI
IIEpBOM  NOMOLIM  IpHU

TETIJIOBOM U COJIHEYHOM
ynape.

Knaccuduuuponarsb IPUYHMHBL
3a00J1eBaHUIN KOXKH.

Ha3biBath [IPU3HAKU 0’Kora,
0OMOPOXKEHHS KOXKH.

OnuceIBaTh MCPLBI, IIPUMCHACMBIC IIPpH
OXKorax, O6MOpO)KCHI/I$IX.
OnuceIBaTh  CHMIITOMEI
Jimiias, 4€COTKH.

CTPUTYILETO

Ha3piBath Mepbl NMPOPUIAKTUKH HH-
(bEeKIMOHHBIX KOXKHBIX 3a00JIeBaHHIA.
Onpenensrtob TIOHSITHE
«TE€PMOPET YIS, OnwuceIBaTh
CBOMCTBA KOXXHM, TIO3BOJIAIONINE €t
BBITTOJIHATh GbyHKIHIIO oprasa
TEPMOPETYIISIINH.

PaCKpBIBaTB 3HAYCHUEC 3aKaJIMBaHUA ]I
OopraHusma.

OmHceIBaTh
TIPOLIEYP.
Ha3piBaTh mpu3Haku TEIJIOBOTO y/a- pa,
COJIHEUHOTO yapa.

OnuceiBaTh NpPUEMBI MIEPBOIM MTOMOIIA

BUABI  3aKaJIUBaIOIINX

OpU  TEIUIOBOM yAape, COJTHEYHOM
ynape.

AHanu3upoBaTh u 000011aTh
nHpopmaIuio 0 HapYIIEHUSIX

TEPMOPETYJIALNH, TOBPEKICHUIX KOKU
U IpUEMAaxX OKa3aHMs IIEPBOM TIOMOILHU B

Hudporas

naboparopust 1o
(U3HONOTHH JTaTYUK
TEMIIePATypPbI u

BJIQYKHOCTH)




X0JIe  3aBepuHICHHs  pabOThl  HaJ
poekToM «Kypchl 11epBoii MOMOIIM 115
IIKOJIBHUKOB)
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45 | DHpoKpUHHAS OHJ0KpUHHadA cucteMa. | M3yunte  cTpoeHue U HazpiBaTh OCOOEHHOCTH CTPOEHHSI U | DJIEKTPOHHBIE
cucrema (2 4) GyHKIUM  3HJIOKPUHHOM paboThl Kene3 SHAOKPUHHON CHUCTEMBI, | TaOIUIIBI U TIAKATHI.
Kenessl BHEUIHEH, | CUCTEMBI JKeJIe3bl  BHEIIHEH W BHYTPEHHEU
Kenespl BHeIIHEH, | BHyTpEeHHEH u cexkpenuu. Pa3nmnyars xkene3bl BHEIIHEH
BHYTPEHHEU U | CMELIAHHON CEKpEeLHUH, Y BHYTPEHHEU CEKPELUH.
CMEIIAaHHON ux CTpOCHUE U
CeKpenuu byHKIMH
46 | Ponp ropmonoB B | ['opmOHBI xkene3 | M3yunTs posib TopMOHOB B [atb onpeneneHue MOHATHIO TOPMOHBIL. | DJIEKTPOHHBIE
oOMEeHe  BEIIECTB, | BHyTpEHHEU U [ oOMeHe BelIeCTB, POCTE U HazbiBaTh 3a0osieBaHus, CBS3aHHbBIE C | TaOJIHIIBI U IJIAKATHI.
pocTe W Ppa3BUTHM | CMEHIAHHOW CEKpELMH. | pa3BUTUU OpraHHU3Ma runopyHkuueit u - runepPpyHKIueH
opraHuzma bones3nu, cBs3aHHbIE C SH/IOKPUHHBIX JKEJIE3.
TUIEep- u
rUno(yHKIMEH Keles.
Peryisiius
JeSITEIIbHOCTH KeJle3.
47 | HepBHasi cucTema | 3HaueHUE HepBHOU | M3yunts 3HAYECHHUE, [laBatb OnpeeIeHUs MOHSTHIO | DJIEKTPOHHBIE
Sy CUCTEMBI. CTpOEHUE u peduexc.  HaspiBaTb ~ 0COOEHHOCTH | TAOJIMIIBI U IIJTAKATEHI.
IlenTpanbHbIi U | GyHKIIMOHUpOBaHME CTPOEHHUSI HEPBHOM CUCTEMBI, (YHKIHU
3HayeHue, CTPOEHUE | nepudepudecKuii HEPBHOW CHUCTEMBI HEPBHOM CUCTEMBI.
u OT/ZIEIIbI HEPBHOU Pacrio3naBate ¥ omnuchIBaTh ~ Ha
(YHKIIMOHUPOBAHUE | CUCTEMBI. TaOJIUIIAX OCHOBHBIE OTJIENBI U OpPTraHbl
HEPBHOU CUCTEMBI Pednexrophplii HEPBHOM CHUCTEMBI YEIOBEKA.
NIPUHLUI AEATENBHOCTH
HEPBHOU CUCTEMBI.
48 | ABTOHOMHBII HeiiporymopanbHas WN3yuuts  crpoeHue u HazbiBaTh 0COOEHHOCTH pabotsl | Lugposas mabopat
(BereTaTuBHBIN) peryJsius MpoIEeccOoB | 3HAYEHWE  aBTOHOMHOM aBTOHOMHOTO OTJI€JIa HEPBHOM CUCTEMBI. | OpHS MO
OTACI HEPBHOM | JKU3HENEATEIBHOCTH HEPBHOU CHUCTE Mbl Paznuyarh ¢ MOMOIIBI0 WILTIOCTPALUY B | (U3UOJIIOTHH JATYUK
CUCTCMBI. OpraHunsma y4eOHUKE CUMIIaTHYECKUU U | apTepuaibHOro
Heiiporopmonansna MapacuMITaTHYECKUI MOJOTACIBI | AaBieHUs (ILyIbca)

S peryJIALUs

aBTOHOMHOTO OT/I€JIa HEPBHOM CHCTEMBbI
110 OCOOCHHOCTSAM cTpoeHus. Paznmiuars
MapacUMIATUYECKU U CUMIATHYECKUI




MOJIOT/AEIBI IO OCOOEHHOCTSIM BIUSTHUS
Ha BHYTPEHHUE OPTaHbI.

OOBsCHATD HAa TpUMEpEe peaKIuu Ha
CTpECC COIIACOBAHHOCTh PabOTHI KeNé3
BHYTPCHHEH CEKpeLUMM U  OTACIIOB
HEPBHOW CHCTEMBI, Pa3JInuue MEXIY
HEPBHOM U T'yMOpaJIbHOM pe Tyisuuen
1o o0LIeMy XapakTepy BO3ICHCTBUS Ha
OpraHu3M.

BeimonusaTe OIIBIT, Ha0JII01aTh
POUCXOSIINE HPOLIECCHI u
CpaBHUBATL IIOJYUYCHHBIC PEC3YJIbTAThI
OIIBITA C 0’KUAAEMBIMH (OIMCAHHBIMU B
TEKCTE y4eOHHKA)
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49 | CniuaHOM MO3T Crpoenue u ¢ynkuuu | U3yuuts  crpoeHue u Ha3piBaTh 0OCOOEGHHOCTH CTPOCHHUS U | DIEKTPOHHBIC
cniuHHOro Mo3ra. Cepoe | GyHKIIMM CIUHHOTO MO3Ta byHKIUN CIIUHHOTO MO3ra. | TaOIHIIBI U TUTAKATHI.
u Oenoe  BELIECTBO Pacrio3naBath ¥ oOmHMCHIBaTH  Ha
CIIUHHOTO Mo3ra. Ta0/IMIIaX OCHOBHBIE YACTH CHHHHOTO
Pednexropnas u Mo3ra.
MIPOBOAHUKOBAs
byHKIIUN CIIMHHOTO
MO3ra.

50 | I'onoBHO# Mmo3r: | Ctpoenue u QyHKIMU | M3yuyuTh  CTpoeHHE W DNEeKTPOHHBIE
CTPOCHHE U | TOJIOBHOTO Mo3ra. | GyHKIIn TOJIOBHOTO TaOJIUIIBI ¥ TUTAKATHI.
(GyHKIHH. Cepoe " Oenoe | mo3ra

BEIIECTBO  T'OJIOBHOTO
Mo3ra. OyHKIHUU KOPbI
OOJBIINX MOTYHIAPUH.

51 | OGoOmenne Tem « | YMeHue JaBaTh O000mUTE 3HAHMS, [IpoMexkyTouHOE TECTUPOBAHHE MO
DHIOKPHUHHAS onpeeseHus YMEHHS], HaBBIKH, TeEME
cucTemay. «HepaHas MTOHATUSAM TEMBI MIOJTyYE€HHBIE pu

W3yYEHUU TEMBbI
CUCTEMa)

52 | Oprampt uysers. | Opranbl  4yBeTB, uX | U3y4uts opraHsl 4yBCTB, JlaBatb ompeneneHus MOHATUSIM: OpraH

Anaamsartopsi (6 1) | PO B KU3HM | IX  pOldb B JKU3HU YyBCTB, PELENTOP, AaHATINU3ATOP.

YCJIOBCKA.




TOUYKA \!pocm

Kax Anammzatopel. Yactu | yenmoBeka, aHaIM3aTOPHI, Ha3piBaTh Opranbl 4yBCTB YEJIOBEKA,
JleficTBYIOT  Oprapl | AHATH3ATOpA. 4acTH aHaJIU3aTopA. aHaJIN3aTOPbI

YyBCTB u

aHaJIN3aTOPbI

53 | Opran 3penms u | Opran 3peHus. | U3yunth  cTpoeHHe | Ha3piBaTh ~ 0COOEHHOCTH  CTpOEHUS | DJIEKTPOHHBIC
3PUTEIbHBIN BcnoMorarenbHbIH (GyHKIIUYM opraHa 3peHHs U opraHa  3pe€HHSI W 3PUTEITBHOTO | TAOIMIIBI M TUTAKATHI.
AHATH3ATOD amnmapar I1a3a. | 3pUTEIbHOTO aHATU3aTopa aHaIM3aTopa. Pacno3naBatb u

Crpoenue u GyHKIUU ONMUCHIBATh Ha TaOJMIIAX OCHOBHBIC
00011049eK rjiasa. YacTH OpraHa 3pEHUsS WU 3PHUTEIBHOTO
OnTuyeckass — cucreMa aHaJIM3aTopa.

rjiasa.

54 | 3a6oneBanus u | Hapymenue 3penuns, ux | 3HaTh Ha3piBath 3a00seBaHus, CBsI3aHHBIE C [ DJIEKTPOHHBIC

TOBPEK/ICHHUS 183 npoduIakTUKa. pacrnpocTpaHeHHbIe 3200 HapylieHueM padOThl OPraHOB 3PEHUS. | TAOIMIIbI M ITAKATHI.
3aboneBaHus U | JIeBaHHS U TOBPEKICHUS Hcnons30BaTh MPUOOPETEHHBIC 3HAHUS
MOBPEKICHHSI rimas, | riuas, YMETh JUIsE cOONIO/IeHUsT Mep TpOohUIaKTUKA
npoduakTrUka. OKa3bIBaTh MIEPBYIO 3a001€BaHUN U TIOBPEXKICHUN OPraHOB
JanbHO30pKOCTh U | mOMOIIh IpU 3pEHHSL.
OJIM30PYKOCTb. MOBPEXKIACHUSIX TJ1a3.
I'uruena 3penus.

S5 [ Oprams  ciayxa wu | CTpoeHne HapykHoro, [ I3yuuts — cTpoeHue U Ha3piBaTh ~ 0COOEHHOCTH  CTpOEHUS | DJIEKTPOHHBIC
PaBHOBECH. Wx | cpennero, BHyTpennero | GpyHKumM OpraHos ciyxa u OpraHa ciiyxa M CIyXOBOTO aHaJIM3aTopa. | TaOIHIIBI U IJTAKATHL.
AHATH3ATODHI yxa. CnyxoBO# | paBHOBeCHS PacrosHaBath ¥ OmMChHIBaTH  HAa

aHaM3aTop. Ta0/MIlaXx OCHOBHBIE YacTH OpraHa
Hapymienne cnyxa, ux CIIyXa M CJIyXOBOTO aHAJIM3aTOpa
npoduIaKTUKA.

['uruena ciyxa.

Bectubynsapnslii

amnmapar - oprax

PaBHOBECHSI

56 Oprasbl  OCSA3aHHS, Crpoenue u ¢yHkiuu | U3ydauts  cTpoeHue U Ha3piBaTh ~ 0COOEHHOCTH  CTpOEHUS | DJIEKTPOHHbBIE
0GOHAHNS U BKyca OpraHoB ocsi3aHusl, | QyHKITUN OpraHoB opraHa ocs3aHUs, OOOHSIHUSI W BKYyca. | TaOIMIIBI M TUTAKATHI.

00OHSIHUS U BKyCa ocsi3aHMs, OOOHSHHS U Pacnio3HaBaTh ¥ OIUCHIBAThH HA TAOJIUIIAX
BKyca OpraHbl OCSI3aHMS,

OOOHSIHHSI M BKycCa
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57 | O6o6menne Ttembr | YMEHUE aBaTh O000LIUTE 3HAHMS, [IpoMexxyTouHOE TECTUPOBAHHE MO
«Opranpl  4yBCTB. | OMPEACTCHUS YMEHHS, HaBBIKH, TeMe
AHATH3aTOPED HOHATHUSAM TE€MbI MIOJTy4€HHbIE npu

M3Y4EHUH TEMBI

58 | MoBenenue u | Bpoxknennsie  ¢Gopmel | I3yuuTh BpOXKIACHHBIE WU [laBatb ONpEeACNeHUsI  IOHSATUSAM:

neuxuka (5 u) HIOBE/ICHMSL: npuoOpeTeHHsle  (HOpMbI 0e3yclioBHbIE  Pe(IIEKChl, YCIOBHBIE
0e3yCII0BHBIE MIOBEJICHMS. pedrexcel.

BposxieHHbie pediexchbl, MHCTUHKTBHI, HaspiBate npuHIUN paboOThl HEPBHOM
3areyarieHue. CHCTEMBI.

(OpMBI TIOBE/ICHUS. TTproGpeTeHHBIe

IIpnobperentbie GopMbl  mOBenEHUS:

(hopmBI OBEACHHUSL. YCIIOBHBIE  PeQIIEKCHI,
NUHAMHAYCCKUN
CTEPEOTHII,
paccynouHas
JIeATENIHOCTb.

59 | 3akonomepHOCTH buonornueckue 3HaTh  3aKOHOMEPHOCTH XapakTepu30BaTh 3HAYCHHE CHA JUIS
paboTBl  TOJOBHOTO | PUTMBIL. Con U | pabOTBI TOJIOBHOTO MO3Ta. OopraHu3Ma yejoBeKa
Mo3ra. 60/1pcTBOBaHME, buonoruueckue  pUTMBIL.

Buonornyeckne 3HAa4YCHHE CHA. CoH u ero 3HaueHue.
putmbl. CoH U ero
3HAYEHHE.

60 | Ocobennoctr [To3HaBarenbHas PackpbITh  0COOEHHOCTH Has3piBaTb ~ 0COOEHHOCTM  BBICHICH
BBICIIE  HEPBHOM | JEATENIBHOCTh  MO3Ta. | BBICIIEH HEPBHOU HEPBHOM JIEATEIIBHOCTH W TOBEACHUS
JeATeNbHOCTU Co3HaHue  YelloBEKa. | IEATENIbHOCTHU YeJIOBEKa. YesioBeKa.

YeJI0BEKa. Peus. Mpiienue. Hcnonp3oBaTh MpUOOpETEHHBIE 3HAHUS
[To3HaBarenbHbIE OcobenHoctu TUTSt OpraHu3anuu yueOHOU
TIPOIIECCHI. MBIIUICHUSI.  [laMsTh. JeATeIbHOCTH

Buasl maMsTu, npueMsl

3alIOMUHAHHUSL.

61 | Boms, OMOIIMH, | DMOIUH. Ha3rpiBaThb 0COOCHHOCTHU BBICIIIEH
BHUMaHHE. dusnonoruyeckas HEPBHOM JEATENbHOCTH M TOBEICHHS

ocHOBa »morui. Boos.
Baumanmue.
HenpouzponsHoe u
MIPOU3BOJILHOE

BauMmanue.  CriocoOsbl

YyeJIoBeKa.

XapakTepu3oBaTh 0COOCHHOCTHU
BBICILICE HEPBHOW JICSITEIBHOCTH U
MMOBEICHHS UeJIOBEKA.
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NOJIePIKaHUS Hcnonp30BaTh MpHOOPETEHHBIE 3HAHUS
BHUMAaHHUS YISt OpraHu3aun yueOHOI
JeSITETbHOCTH
62 | PaGorocnocobnocts | Cramuu Hcnonp30BaTh NpUOOPETEHHBIE 3HAHUS
. Pexxum must. paboTOCIIOCOOHOCTH: JUIsL palioHaIbHON OpraHu3ally Tpyaa
BpabaTheIBaHUE, U OT/IbIXA.
ycTOMYMBas
paboTOCIOCOOHOCTD,
YTOMIICHHE.
PannonanbHas
opraHmzanus Tpylaa u
oTabIXa. Pesxxum qus.

63 | [lonoBasi cucrema. | XKeHckass M My»XCKas HaspiBaTh  0cOOEGHHOCTH  CTPOEHHS | DNEKTPOHHBIC
NuauBuayaisHoe II0JIOBBIE CUCTEMBI MY>KCKOH M KEHCKOM MOJIOBOM CUCTEMBI. | TaOIHIIBI U MJIaKATHI.
pa3BuTHE Pacrio3naBaTh 1 OMKMCHIBAThH HA TAOIUIAX
opraHmsma MYKCKYIO U JKEHCKYI0  IOJIOBBIC

CUCTEMBI.
ITonoBast  cucrema
YesoBeKa.

64 | HacnencrBennsle wu | HacnencrBenHbie OOBACHATD  NPUYUHBI  MPOSIBICHUS
BPOXKJICHHBIC 00JIe3HH, MX TPUYNHBI HACJIEICTBEHHBIX 3a00JIE€BaHUII.
3a00JIeBaHMS. U TIpeyNPEKICHHE. Hcnonb30BaTe NproOpeTeHHbIE 3HAHMS
bosnesnu, Nudexuumy, JUis COOMIOIEHUsT Mep NPOPHUIAKTUKU
repenaBacMble repenaromecs 3aboneBanuii, BUU-undexmmm.

MIOJIOBBIM ITyTEM MOJIOBBIM ~ TTyTEM, WX
npodunakruka. BHY-
UHpEKIus.

65 | BayrpuyrpoOHOE PasmuOXeHue 51 [laBatb OIpeACIICHUA MOHATUAM: | DJIEKTPOHHBIE
pa3BHUTHE pa3BHUTHE. pPa3MHOKEHHUE, OIJIOJOTBOPEHHE. TaOJINLIBI ¥ TUTAKaThI.
opraHusma. BuyTtpuyrpobnoe Hcnionp30BaTh MpUOOPETEHHBIC 3HAHUS
PazButue 1I0CNIE | pa3BUTHE. JUIsL coONIoiIeHns Mep NpOodUIaKTUKU
POKICHUS Omno0TBOpPEHHUE, 3aboneBanuii, BUY-undpexnuu.

o0OpazoBaHue
3apofpllia M IJI0JA.
ColOmonenune
CaHUTAPHO-

TMT'HCHHUYCCKUX
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HU3YUYCHUU TEMBI

HOpM u IIpaBUII
3I0pPOBOTO obOpaza
KHU3HU.

66 | O Bpezie | BnusHue HapKoreHHbIX Vcnonb30BaTe NpUOOPETEHHbIE 3HAHMS
HapKOTEHHBIX BEIIIECTB Ha 3/10pOBbE U JUid coOofieHnuss Mep NpOodUIaKTUKH
BEILIECTB Cyan0y uernoBeka BPEIIHBIX PUBBIYECK.

67 | Ilcuxomornueckue Ilcuxonoruueckue Ha3sbiBath IICUXOJIOTUYECKUE
0COOEHHOCTH 0COOEHHOCTH 0COOEHHOCTH JIMYHOCTH.

JMYHOCTH JMYHOCTH: XapakTepu3oBaTh pOJb OOy4YCHHS W
TEeMIIePaMEHT, BOCIIUTaHUsI B PA3BUTUM ICUXUKH H
XapakTep,  HMHTEPECHI, MOBEJICHUS YETIOBEKA.
CKJIOHHOCTH,
CHOCOOHOCTH.

68 | O6o0menue u | Ymenue JlaBaTh 0606muTH 3HAHMUS, [IpomexyTouHOE TECTUPOBAHUE IO

- | noBTOpeHue OIpeieTIeHUs YMEHMS, HaBbIKH, TeMe

69 MOHSATHSM TEMBI MOJTy4YEHHBIE npu

70 | TectupoBanme 1O
Kypcy Ouonoruu B 8
KJacca

YMeHHne caMOoCTOSTENbHO
MPUMEHATH, 00001IaTh U
CUCTEMATU3UPOBATh
3HaHUS, TIOJIYYCHHBIC TIPU
W3y4YEHUU TEM

HTtoroBoe TecTUpoOBaHUE 3a  KypC
ouonmoruu 7 knacca. CamoaHanus u
CaMOOILIEHKa 00pa3oBaTeNbHBIX
JIOCTH>KEHHUH 110 UTOTaM U3Y4EHHUsI Kypca

TemaTH4ecKkoe IUIAHMPOBaHUE MaTepuaJa B 9 kiacce
«O01mue 3aKOHOMEPHOCTH KU3HI)

Yacts 1. O0mue 3aKOHOMEPHOCTH JKU3HU

YacTtsb 2. 3aKOHOMEPHOCTH KU3HHU HA KIIETOYHOM YPOBHE

Yactp 3. 3aKOHOMEPHOCTH KU3HHU HA OPraHU3MEHHOM yPOBHE



Yactp 4. 3aKOHOMEPHOCTH ITPOUCXOXKACHUS U PA3BUTHS KU3HU Ha 3eMJIe

Yactp 5. 3aKOHOMEPHOCTH B3aMOOTHOIIIEHU OPIraHU3MOB U CPEJIbI

TOUYKA \!pocm

Ne HeaeBass  ycranoBka| Kou- | OcHoBHBIE BUABI AesiTeJbHOCTH| Mcnosib3oBaHue
/n| Tema Conep:xanue Ypoxa BO 00y4aKOIHUXCsl HA o0opynoBanu
1aC0 |  ypoke/BHEYPOYHOM 3aHATHHU | e
B
Oommue buonorusa- Hayka O KHUBOU 1 JlaBate omnpeneneHuss TEPMHUHY|
3aKOHOMEPHOCTH npupoje. Poib Ouonoruu B OuoJIOTHSI.
1 | sxkuzHm (4 ‘l) HpaKTPI‘-IeCKOfI HpI/IBOI[I/ITB IpUMEPHI
ACSITEIIHOCTH JIFO/ICH. MPaKTUICCKOTO PUMCHCHUS]
buomnorus-  Hayka O JOCTHKCHUM COBPEMEHHOM
YKWBOM MUPE Ouosoruu.
2 | Merozb! MeTtonbl U3y4eHHS KUBBIX 1 [TepeuncnutTh METONIBI HAYYHOTO
OMOJIOTHYECKHUX OpraHu3MOB HCCIIeI0BaHUsI.
HCCIIeIOBAaHUN
3 | O6mme cBoicTBal OTIMYUTETBHBIE 1 JlaBath ompeneneHue MOHSITHUIO
YKUBBIX OPTaHU3MOB 0COOEHHOCTH JKUBBIX KU3Hb.
OpraHMsMOB  OT HEKHBBIX HasplBaTe  IpU3HAaKM  JKUBBIX
TeN, €OUHBIA  MPUHIUI OpTaHI3MOB.
OpraHu3artim, obMeH OrnurceIBaTh MIPOSIBIICHUS
BCIICCTB u SHCpIruH, CBOMCTBA KHUBOTO.
OTKPBITHIE CUCTEMBI.
Brigensars 0COOCHHOCTH
Pa3BUTHS KUBBIX OPTaHU3MOB.
4 | MuorooOpazue  ¢dopm| YpoBHU OpraHu3aIy| JlaBaTh ompeseneHuss TEPMUHY DJIEKTPOHHBIE TAOIHIIBI
YKVBBIX OPTaHU3MOB AKUBOU IIPUPOLBI. TaKCOH. Y TIJIaKaThI.
Mmuoroo6pasue JKUBBIX| Ha3piBaTh ypOBHM OpraHu3aiuu
OPTraHU3MOB. Lapcraa KU3HH U DJIEMEHTBI, 00Pa3yIOIIIe
KHBOH IIPUPOJIBI YPOBEHb, OCHOBHBIE  I11apCTBa




JKHUBOU IIpUpPOALbI, OCHOBHBIC
TaKCOHOMHNYCCKUEC CANMHUIIBI

TOUYKA \!pocm

SIBiaenus "
3aKOHOMEPHOCTH
JKA3HUA HA KJIETOYHOM

ypoBHe (10 4)

MHuoroo6pasue KIeToK.

00001eHne paHed)
U3YYCHHOTO MaTtepuana,
Msoroo0pasue THIIOB]

KJIETOK: CBOOO/IHOKMBYIIHE
U  obOpasymomue  TKaHH|
IPOKAPUOTHI,  AYKAPUOTBHI|
Ponp yuyéHbIX B H3ydyeHUY
KJIETKH.

Jlabopamopuas pabo- ma N
1

«MHoroo0pasue KIETOK
HYKapHOT. CpaBHeHue
pacTUTENBHBIX u

JKHUBOTHBIX KJIICTOK»

N3yunts MHOr0ooOpaszue
KJIETOK  JyKapuoT |
BBISIBUTH  OCOOEHHOCTD
WX CTPOCHHUS Pa3HbIX
1IapCTB

Omnpenensitb OTJIMYUTEIIHHBIE
MPU3HAKUA KJIETOK IMPOKAPUOT H
9yKapHuoT. [IpuBOAUTE TIPUMEPHI
OpraHW3MOB  MPOKAPUOT M
JYKapHUOT.
XapakTepr3oBaTh
CYIIECTBCHHBIC
KU3HECATEILHOCTH
CBOOOJIHOKUBYIIIEH KICTKH U
KJICTKH, BXOJSIICH B COCTaB
TKaHHU.

IIPU3HAKH

Ha3spiBaTh MMEHAa  YYEHBIX,
MOJIOXKUBIINX HAYyaJlo0 U3YyYEHHUIO
KJICTKU.

Mukpockon nudpoBou,
MHUKpOIpenapar bl.

CpaBHUBaTh CTPOEHUE
pPacTUTENBHBIX WU KMBOTHBIX
KIICTOK.
®duxcupoBath pE3YJIbTaThI
HaOJI0IeHUH U JIeNaTh BBIBOIBI.
CoOrotaTh MpaBmIIa
paboThI B kaOuHeTe,
oOparieHus c
1a00paTOPHBIM
00opyI0BaHHEM
XuMHuyeckue O060011eHNe panee| M3yunTth XUMHUYECKUI Pasnuuars u Ha3bIBaTh | MHKpOCKOI IIU(PPOBOH,
BELICCTBA B KJIETKE M3Y4EHHOTO MaTepuanal CoCTaB y Pa3HbIX TUIIOB OCHOBHBIC HEOpraHuuyeckue u | JabopaTropHoe
OCOOEHHOCTH XUMHUYECKOT(| KIJIETOK. OpraHU4YeCcKHe BEIlleCTBAa | 00OpymOBaHUE 10
COCTaBa JKUBOH KIIETKU H €T0 KIeTKH. OOBACHATh (YHKUUHU | U3YYEHUIO
CXOJICTBO Y pa3HBbIX THUIIOB BOJIbI, MUHEPAJIbHBIX BELIECTB, | XMUMHUYECKOIO  COCTaBa
kieTok. Heopranundeckue 0€eJKOB, YIJIEBOJIOB, IMIUAOB U | KJIETOK

OpTraHU4YCCKUcC BCIICCTBA,




kietku. CozepkaHue BOJIbl
MUHEPAIBHBIX coien,
YIJIEBOJIOB, JIMIIUIOB,
0enKoB B KJIETKE Y
opranusMe. Mx ¢yHkuuu B

HYKJIEMHOBBIX ~ KHCJIOT B
KJIETKE.

CpaBHuBaTh XUMHYECKUN
COCTaB KJIETOK KHUBBIX

OpraHu3sMoOB MU TCII HEKUBOU

TOUYKA \!pocm

JKU3BHCACATCIIbHOCTHU IPUPOJIbL, ACIaTh BbIBOJbI
KJIETKA

CrtpoeHue KIeTKu CTpyKTypHBIE yactu| U3yuuth CTpOCHUE Paznuuate  ocHoBHble yacTH | {udpoBoit MuKpockomn
KJIETKH: MeMOpaHa, sapo) KIEeTKH kineTkd. HaspiBaTh U OOBSICHATE | U TOTOBBIC

OUTOILIa3Ma C OpraHoujiaMuyl
" BKIIFOUCHUS MU.

CYLIECTBEHHBIE IPU3HAKU BCEX
yacteid kieTku. CpaBHUBATH
0COOEHHOCTH KJIETOK pacTeHUH 1
JKUBOTHBIX

Brigenars u
CYILIECTBEHHBIE
CTPOEHUS OPTaHOMIOB.

Ha3bIBATH
IIPU3HAKH

MUKpOIIpenapar bl

Opranous! kiaeTku ¥ ux| OpraHoupl KJIETKH U UX N3yuuth GyHKIHY Paznuuate opranouns! kietku HY [{udpoBoit Mukpockorn
byHKIUN ¢byHkun MeMmOpaHHBIE ¥  OpPraHOUAOB  KIJIETOK| pucynke ydeOHUKa. OOBACHATH U TOTOBBIC
HeMeMOpaHHbIE OPTaHOW/IbL,|  BBISIBUTH HX byHKIIUN OTJICNTLHBIX| MUKpOIIpEnapar bl
OTJINYUTEIILHBIC OTJINYHUTEIIbHBIC OpraHoOH/IOB B
OCOOEHHOCTH UX CTPOCHHS M|  OCOOCHHOCTH KU3HEICSITSIIbHOCTH
byHKIMH pacTUTENBbHOM W JKUBOTHOU
KIJIETOK
Ob6bmen  BemectB 4 OOmeH BEII[ECTB 1 Jatb omnpeneneHus MOHATUAM DJIEKTPOHHBIE TAOIHIIBI
OCHOBa CYIIECTBOBaHUs| MpPEBpAILECHUE SHEPTUH ACCUMWJISIIUS,  JTUCCHUMIUISIIUSA, U IJIaKaThI.
KJIETKH MIPU3HAK YKUBBIX TJIACTHICCKUN oOMeH,
OpraHU3MOB, OCHOB3| SHEPreTHYECKUl OOMEH.
KA3HEIICATEIIbHOCTH Ha3rpiBaThb JTaIbl obMeH4
KIETKH. AccuMuwninus Y BEIIIECTB B Opranusme, posib ATO
JUCCUMUJISIHS- 1 (EepPMEHTOB B OOMEHE BEIIECTB
MPOTUBOMOJIOKHBIE
nporeccel. CuHTE3 Oenka u
doToCHHTE3-  BaKHEHIIHUE

peakiuy oOMeHa BEleCTB




TOUYKA \!pocm

10| buocunre3 ©Oemka B OOMEH BEIIECTB -OCHOBQ JaBaTh ompezneneHue TepMHUHAM DJIEKTPOHHBIE TaOIHIIBI
KJIETKE JKU3ZHENEATEIIbHOCTH accuMwisiuus, TeH. HaspBaTh W MakaThbl.
KJIETKH. CBoiicTBa) CBOICTBA T'€HETHMYECKOI0 KOJa,
TEHETUYECKOI O KoJa. poJb u-PHK, 1-PHK B
MexaHu3M TpaHCKPUIILUU U OouocuHTe3e Oemnka.
TPAHCIALA AHanM3upoBaTh coaepKaHug
ONpPENENCHUN: TPUIUIET, KOJIOH,
I'CH, TeHEeTHYCCKHI Ko/,
TPAHCKPUIILINS, TPAHCISALUSA
11| buocunres yrneBoaoB -| [Tutanue. Paznnuunsy] JlaBaTh ompeneneHue TepMUHAM]| DJIEKTPOHHBIE TaOIHIIBI
dborocunTe3 OpraHu3MOB TI0  CIIOCO0Y] MATaHUE, aBTOTPOQBL| U IIaKaTHI.
nutanus. Porocunres. Poiy dborocuHTe3.
MUTMEHTA xjopoduiia, Ha3piBaTh opransl pacTeHus, rae
3Ha4eHue (orocunresa, MPOUCXOAUT (POTOCUHTE3, POJIb
Kocmuueckas posib 3e1€eHbIX IUTrMCHTAa Xnopo(bnﬂna.
pacTeHuil. AHanu3upoBaTh CoJepKaHNE
ompezenexHus GoToau3a.
XapakTepu3oBaTh (hazbr
¢dorocuHTE3A.
12| Obecneuenne  kiuerox| /Ipixanue. ObecrnieueHue AHanu3upoBarth coJiepkaHue| DIEKTPOHHbIE TaOJIUIIbI
SHEepruei KJIETKHM SHEPTUEH B ITpoLieccy onpeaeseHni TEPMHUHOB| U TUIAKATHI.
JIBIXAHUSI. TJIMKOJIU3, OpOKEHUE, IbIXaHHue,
buonornueckoe okucieHue [lepeuncnutpb ATaIlbl
Dranbl AHEPTETUYECKOTQ SHEPTEeTUYECKOr0 OOMEHa.
oOmeHa. Ha3siBaTh BeliecTBa - HCTOYHHUKY]
SHEPTrUM, TMPOAYKTHl  PpEaAKIUi
sTara oOMeHa BEIECTB.
OnuceiBaTh CTPOEHHE U POJIH
AT® B 0OMeEHE BEIIECTB.
13| PasmuoxxeHue kieTku u| PasMHOKeHHE kieTku| M3yduTh KU3HEHHBIN XapakTepu3oBaTh 3HaueH| [ludpoBoit Mukpockon
€€ )KM3HEHHBIN ITUKJI nyTéM JeleHus — obiee | MK COMaTHYECKON Y€ Pa3MHOXKEHUS KIIETKH. u
CBOMCTBO KieTok| KJICTKM Ha TIpUMEPE CpaBHuUBaTh J€JIEHUE KJIETKY TOTOBBIE MHKpOIIpenap

OJTHOKJIETOYHBIX u
MHOT'OKJICTOYHBIX
OpraHU3MOB. Knerounoe

JielieHue 'y MpOKapuoT —

JeTSIIINXCSE
KOpeIlKa JyKa

KJICTOK

MPOKAPUOT U DYKApHUOT, JEJaTH
BBIBO/Ibl HA OCHOBE CPABHEHUSI.

ar
bl




JICJICHUE KIETKM HaJBOE|
enenune KJIETKH y
syKapuoT. Murto3. dDa3bl
MHTO3a. JKU3HEHHBIN LUKJY
KJIETKU: uHTepdaza, MUTO3]
Paznenenue KJIETOYHOTI'O)
COJIEPKUMOTO  Ha  JIB§
JIOYEPHUE

KJIeTKU. Jlabopamopuas
paboma No 2
«PaccmarpuBanue
MHUKpOINpPENnapaToB c
JEJSIIIIUMUCS KIIETKaAMI)

OnpenensaTs MOHSATUS «MUTO3» U
«KJICTOYHBII UK.
PukcupoBarhb pe3yabTarhl
HaOmoaeHu,  GOpPMYITUPOBATH
BbIBOIbI. CoOJt0aTh TpaBuia
paboThl B KaOMHETE, OOpaIieHus
c 1a00paTOPHBIM
000pyTIOBaHUEM. OOBSACHATD
MEXaHH3M pacrnpeneneHus
HACJIEJICTBEHHOTO MaTtepuana
MEXIy  JIBYMS  JIOYCPHUMU
KIEeTKaMd T Yy TPOKApUOT U
9YKapHUOT.

HaspiBaTh W XapakTepu3oBaTh
CTaJIu¥ KJIETOYHOTO IHKIIA.
Hab6mronats " OIMHMCHIBATH
JIEJISIIAECS] KJICTKH 0 TOTOBBIM

TOUYKA \!pocm

MHKpOTIpenapaTaM.

14| O6o0meHue TEMb]| YMeHue naBats|  OOOOIMTH  3HAHWA, [IpomexyTounoe
«SIBnenus Y| ompeneneHus TIOHSATHSIM YMEHUS, HaBBIKH, TECTHPOBAHUE TI0 TEME
3aKOHOMEPHOCTH JKH3HH| TEMbI MOJTy4YEHHbIE npy|
Ha KJIETOYHOM YPOBHE» W3YYEHUH TEMBI

15| 3akonomepHocTH
JKU3HU Hal

OpPraHu3MeHHOM YPOB
He (17 1)

OpranusMm - OTKpbITas

KHUBas CUCTEMaA
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16| IIpumuTHBHBIC Paznoobpaszue dhopm| NU3yunts Boiaensate cymectBeHHble| [{udpoBoit MUKpoCKoI Y

OpraHU3MBI OpPraHU3MOB: CYILIECTBEHHBIE MIPU3HAKU OaKTepHii,| TOTOBBIC
OJTHOKJICTOYHBIE, MpU3HAKU OakTe pHi, MaHOOAKTEepUil M BHPY COBJ{ MHUKpOIIperapar bl
MHOTOKJIETOYHbIE u| nuaHoOaKTepuit u OObsicHATh  (Ha  KOHKPETHBIX| OakTepui,
HekseTounsle.  bakrepun| BUpycOB IIpUMepax) CTPOEHHUE U 3HauUeHuUe gabopaTopHOE
KaK OJIHOKJIETOYHLIE Oaktepuil, uMaHoOakTepuil Y obopyrOBaHHE TS
NosiZIepHbIE OpraHU3MBIL. BUpycoB.  PaccmarpuBars ¥ dukcanmu u
Bupycel kak HekseTouHas OOBSACHATH MO PUCYHKY YUEOHHKA
dbopma JKU3HU. porece OKpAITUBaHUS
OTan4uTeNbHBIC GaKTepHii 1o
0COOEHHOCTH OaKTepwii W IPOHNKHOBCHUA BUPYCA B KICTKY [pany
BUPYCOB. 3HaYCHUC 1 €TO PasMHOKCHHUAL.
OakTepuili U BUPYCOB H [TpuBOIUTH [IPUMEPBI
MIPUPOJIC 3a00JIeBaHuH, BBI3bIBAEMBIX

OaKTepusMHU U BUpYCaMU
17| PactutenbHbIii ['maBHBIC CBOMCTBa| YTIIyOUTH U 00001IaThH Breinenars u 00606m1ats | [udpoBoii MUKpOCKOT U

OpraHu3M u ero| pacteHuii: aBTOTPOPHOCTH, CYIIECTBEHHbIE CYILIECTBEHHbIE MIPU3HAKU | TOTOBBIE

0COOEHHOCTH HECIIOCOOHOCTH K MPU3HAKK PACTCHHUU U pacTeHMd W paCTUTENBHOM | Mukpompenapar Bl,
AKTUBHOMY INEPEBUKEHUIO,| PACTUTEIBHOM KIETKH. KJIETKU. nabopaTopHOE
pasMEmCHNEC OCHOBHBIX| XapaKTepH?,OBaT]) O60pyI[OBaHI/Ie U1
yacTell — KOpHsA M mobera 0COOCHHOCTH IIPOIIECCOB MIPUTOTOBJICHUS
— BJIBYX PpasHbIX Cpeaax. JKA3HEACATCIIbHOCTU BPEMEHHBIX
OcobeHHOCTH paCTeHl/If/'Ii UTaHusA, IbIXaHHA, MUKpOIIpenapaTt OB
pacTUTENBHON KIIETKU: dboTocuHTE3a, PA3ZMHOKEHHUSI.
MIPUHA/ITIEKHOCTh K CpaBHUBaTh 3HAYCHUE
JyKapuoTaM, HaJIu4ue I10JIOBOTO u Oecronoro
KJIETOYHOM CTEHKH, croco0oB Pa3MHOXKEHHUS
IIACTUZT ¥ KPYITHBIX pacTeHui, JenaTh BBHIBOABI Ha
BaKyOJIEH. OCHOBE CpaBHEHUSI.
CriocoOsr pa3MHOXeHNs] OOBSICHATH ~ PONb  PA3IMYHBIX
pacTeHui:  ToJoBOE U] pacTeHuil B KU3HU YEJIOBEKa.
oecrionoe.  OcobeHHOCTH
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MOJIOBOTO  Pa3MHOKECHHS] [TpuBouTH MIpUMEPHI
Tunsl 6ecrosoro HCII0JIb30BaHUs YEJI0BEKOM
Pa3MHOXKECHHUS: pa3HBIX CIIOCOOOB Pa3MHOKEHUS
BEre€TaTUBHOE, CIIOPAMH,) pacTeHUM B XO3fWCTBE U B
JOEJICHUEM KJIETKH HAJIBOEC nprupoac
18 Mmuoroobpasue MmuoroobOpa3ue pacrenuii| [latb XapakTepuUCTHUKY Boigensate u xapaktepusoBath [ OcoOeHHOCTH
pacteHuit u ux 3HaueHue| CriopoBele ¥ CEMEHHBIE OT/ENIOB PACTCHHI CYILIECTBEHHBIC MIPU3HAKU YKUBOTHBIX
B [IpUPOJIE pacTenusl, nX CTPOEHHUS u IIPOLIECCOB OpPraHU3MOB.
OTJIMYUTEIbHBIC TPU3HAKU JKU3HEIEATEIIbHOCTH ['epOapnbIii MaTepuan
OtnenoB pacTeHui.
CpaBHuBaTh CTPOEHUE
pacTeHui, nenaThb BBIBOJIBI,
XapakTepus3oBaTh 3HAUYEHUE
pacTeHud Uil OpUPOABI U
yenoBeka. OTMedarh OMAcCHOCTH
SITOBUTBIX PACTCHUM.
19| Opranuzmsr napctBal I'pubpl, wux cxonactBo ¢ JlaTh  XapakTepUCTUKY Boeiiensate u xapaxtepusonath | [{udposoit Mukpockomn u
rpruOOB U JUIIAWHUKOB | IPYTHUMU CYILECTBEHHBIX CYILIECTBEHHbIE NPU3HAKU | TOTOBBIE
YKapUOTHIECKUMH MIPU3HAKOB CTPOCHUS U CTPOCHHUSI " MIPOIIECCOB | MUKpOIIpenapar
OpraHu3MaMu —{ mpomneccon JKU3HENESATEIbHOCTH
PACTCHUSAMH M JKMBOTHBIMH| kp3HENEATELHOCTH Bl TpUOOB, repOapHBIN
— W OTIN4YHUC OT HHX| rpI/I6OBI/IJII/IHIaI>’IHI/IKOB IpH6OB n JINIITANHIKOB Hd MaTepuail

Cnenuduyeckue CBOMCTBA
rpuboB. MHoroobpasue u

3HaUEHUE rpudoB:
IUIECHEBBLIX,  IUISIIOYHBIX |
Mapa3suTHICCKUX.
JInmraiHUKH Kak  0coObIe
CUMOMOTHYECKHUE
OpraHU3MBlI; x|

MHOT'000pa3ue 1 3HaYeHUe

KOHKPETHBIX IPUMEpax.

CpaBHUBaTh CTpOCHUE TPHOOB CO
CTPOEHUEM pPACTEHUH, KUBOTHBIX
U JIMIIAWHUKOB, JENaTh BBIBOJBI,
XapakTepuszoBaTh 3HAYCHUE
rpubOB W  JUIIAWHUKOB IS
MPUPOJBI U YeloBeka. OTMeyaTh
OMACHOCTh SIJIOBHTHIX TPUOOB U
HEOOXOIUMOCTh 3HaHUS MPaBUJI
cOopa rpuboB B mpupoIe

rpu0OB U JIMIIAIHUKOB
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20| JKuBotHblii opranu3m u| OCOOCHHOCTH  KMBOTHBIX| BBIACINT U 000OIIUTH Beiaensats u 0000maTy Brnaxknble — mpernaparsl
€ro 0COOCHHOCTH OpPraHu3MOB: CYILIECTBEHHBIE CYILIECTBEHHBIC MPU3HAKH| )KUBOTHBIX  PA3JIMYHbIX
MIPUHA/IJIEKHOCTD K MPU3HAKU CTPOCHUS H CTPOEHHUS u IIPOLIECCOB| THUIIOB
AyKapuoTam, MPOLIECCOB JKU3HEACSITEIIbHOCTH JKUBOTHBIX |
reTepoTpOpHOCTD, KU3ZHEJCATEIIbHOCTH Habmonate u OIHCHIBATH
CIIOCOOHOCTh K aKTHUBHOMY | >KMBOTHBIX MOBEJICHUE KUBOTHBIX.
EPE/IBUKEHMIO, 3a00Ta 0 HazbiBath KOHKPETHbIE
IIOTOMCTBCE, HOCTpOﬁKa IIPUMEPEI pa3InYHbIX
K (THE3W,  HOp), JMKAX ~ JKUBOTHBIX W
JlenmeHre  KMBOTHBIX IO Hauboee
criocobam I[06LIB8.HI/I${ paCHpOCTpaHéHHHX
MAIHA: PaCTUTCIIbHOSAAHBIC, JOMAaITHUX KWUBOTHBIX.
XHUIIHBIC, I1apasuTUYCCKHUC, OOBSCHATH  POJIb  PA3TMUHBIX|
nanainbIIAKH, BCCATHBIC JKMBOTHBIX B JKM3HH Y€JIOBEKA.
XapakTepu3oBaTh CHocoO0BI
MUTaHUS, pacceneHnus,
nepeXKUBaHUs HEOIaronpusTHBIX
YCJIOBUH U IIOCTPOUKHU
JKUJTUI 5KUBOTHBIMU
21| PaznooGpazue MHuoroo0pa3ue X HUBOTHBIX.| Bbiaenutsb y Beinensats u 00o0maTy Brnaxuble — mpemnaparsl
KUBOTHBIX OOHOKIIETOUHBIE ¥  0000muUTH CYILIECTBEHHbIE NPU3HAKHU| )KUBOTHBIX  Pa3JIMYHBIX
MHOTOKJIETOYHbBIE CYIIIECTBEHHBIC CTPOCHHUSI u MPOIIECCOB| THUIIOB
JKUBOTHBIE, x| TOpPU3HAKU CTPOEHUS U JKU3HEACATEIbHOCTU KUBOTHBIX |
OCOOCHHOCTH. MPOIIECCOB Ha6mronate u OIMHMCHIBATH
JKU3HENEATEIbHOCTH MOBEJICHUE KUBOTHBIX.
KUBOTHBIX KUBOTHBIX
Pa3HbIX KJIACCOB.
22| CpaBHeHHe cBoricty CxoxacrBa u oTinuns 3HATh OCHOBHEIE] DNEKTPOHHBIE TAOIUIIBI
OpraHu3Ma 4YeJOBEKa I 4YeJOBeKa W  JKMBOTHBIX) IPHU3HAKH CXOJCTBA| U TUJTaKaThl.
KUBOTHBIX DYHKIN opranusMal 4YeJIOBEKa OT KMBOTHBIX

YECJIOBCKA.
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23| Pasmuoxxenne  kuBbIX| [1omoBoe u Oecronog Ha3piBath  OCHOBHBIE  (pOpMB] DIIEKTPOHHBIE TAOIUIIBI
OpraHU3MOB pa3MHOKEHUE. Buip Pa3MHOKEHHUS, BUJIbI TIOJIOBOTO ¥ M IJIAKATHI.
0ecroyioro  pa3MHOXKEHUS | 0ecroJoro Pa3MHOXKEHMUS,
Busr BEreTaTUBHOTO CII0COOBI BEreTaTUBHOTO
Pa3MHOKEHHSI. Pa3MHOKEHHSI.
XapakTeprus3oBaTh CYILIHOCTH
IIOJIOBOTO u 0ecrooro
Pa3MHOXKEHHUS.
24 UnnuBumyanbpHOE Pocr u pa3sutne ChopMupoBath 3HAHUS HazpiBaTh Hauago U OKOHYAaHUE DJIEKTPOHHBIE TAOJIMILIBI
pazBuTHE opranu3moB. OHTOreHe3 u 00 JTanax MMOCTAIMOPHUOHAIBHOTO Pa3BUTHS,| U IJIAKATHI.
ero 3Tanbl. IMOPUOHAIBHOE MHIMBUYaIHLHOTO BU/IbI MOCTAMOPUOHATBLHOTO
u MOCTAIMOPHUOHAIBHOE PAa3BUTHS  OPraHU3MOB, pPa3BUTHSL.
Pa3sBUTHUC OPTaHU3MOB. OCHOBHBIX CTaaUAX] XapaKTepI/BOBaTB CYIIIHOCTH
smOpuorenesa, SMOPHOHAIIEHOTO 15|
NIPOU3BOAHBIX MOCTAMOPHUOHATIBHOTO ~ Pa3BUTHS
3apOJABbIIICBBIX JIMCTKOB, OpraHu3MoOB.
THIax AHaIM3MpOBaTh M OIIEHHMBATH
TIOCTSMOPHOHATEHOTO BIMsHHE (DAKTOPOB pHCKA HY
pasBUTHA 3J10pOBbE, MCIIOIBb30BATh
NpuOOpETEeHHbIE  3HAHUSA [T
npodUIaKTUKA BPE/IHBIX]
MIPUBBIYEK (kypeHue,
aJIKOTOJIU3M, HApKOMaHHU ).
25 O6pazoBanue monoBsix| [TonoBoe pasmHoxxennd CdopmupoBaTh HOBbIE Beiaensite paznuyus My»XCKUX W[ DIEKTPOHHBIE TaOJUIIBI
KJIeTOK. Melo3. pacTeHUN W KUBOTHBIX, €r( TIOHATHS O MeHo3e U YKEHCKHUX TTOJIOBBIX KJICTOK. 1 ILUTAKaThI.
OMOJIOTHYECKOE 3HAuYCHHE ero OHOJIOTHYECKOM OO0BLACHITD OMOJIOTHUECKOE
[TonoBbIE KIIETKU: CTPOEHUE 3HAYECHUH, 3HAHUSI 00 3HAUYCHUE [MOJIOBOTO
G yHKITHH. O6pazoBanug 0COOEHHOCTIX pa3MHOXEHHs,  CYIIHOCTh W
IMOJIOBBIX  KJICTOK  IIYTEM CIICPMATOrcHesa, OHOJIOTHYECKOe 3HAUYCHUE]
Meio3a. OBOI'CHEC3a OINIOAOTBOPEHMUS.
26 Uzyuenne wmexanusmal HacnenctBennocts. Otambl|  CdopmupoBaTh HOBBIE XapakTepu3oBaTh CYIIHOCTB| DJIEKTPOHHBIE TAOIUIIBI
HACJICICTBEHHOCTH M3y4YEeHUs TTOHSITHUS 0 MEXaHU3Ma HaCJIeACTBEHHOCTH U TIaKaThbl
HaCJICICTBEHHOCTH y HacJeACTBEHHOCTH,
OpraHu3MOB. Bxan JTanax ero u3y4eHus.

Meunnens B H3y4YEHUE
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HACJIEICTBEHHOCTH.
CoBpeMeHHbIE JTOCTUKEHUS
B U3y4eHUH|
HaCJIEICTBEHHOCTH.
27| OcHoBHBIE HacnencrBeHHOCTb. CdopmupoBaTh 3HAHUS JaBaTh omnpeneneHue TepMUHAM| DJIEKTPOHHbIE TaOIHUIIBI
3aKOHOMEPHOCTH Crpoenue xpomocoMmsl. I'en 00 OCHOBHBIX| HACJIEICTBEHHOCTb, U IUTaKaThl
HaCJle/IOBaHUS u ero CBOWCTBA. 3aKOHOMEPHOCTSIX M3MEHYHBOCTb, KapHOTHIL,
IIPU3HAKOB y| IlposiBnenue HacJIEI0BaHUs TCHOTHII, ()EHOTHIIL.
OpPraHu3MOB MU3MEHYHBOCTH. MIPU3HAKOB V]
Jlabopamopnas paboma 3 OpraHu3MoOB.
«Bvisagnenue
HACNIe0CMEEeHHbIX 7
HeHAC1e0CMBEHHbIX
NPU3HAKOS pacmeHul
DA3HBIX U008
28| 3aKOHOMEpPHOCTH Hacnencreennas CdopmupoBath JlaBaTh  0OBsICHEHHE TIOHSTHI| DJIEKTPOHHBIC TAOJUIIBI
M3MEHUYUBOCTH W3MEHYUBOCTb. Tunbl 3HAHUS 9 HaCIIe/ICTBEHHAS U TUTaKaThl
HaCJIEICTBEHHOU 3aKOHOMEPHOCTAX (reHOTHIIMYECKAST )
M3MEHUYUBOCTH. Bunpl W3MEHUYUBOCTH W3MEHYMBOCTb, KOMOMHATHUBHAS U
MYTallMOHHON MYyTallOHHAs W3MEHUYUBOCTb,
M3MEHUYUBOCTH. LUTOIIA3MATUYECKAs
MU3MEHYHBOCTb.
29| HenacnencrBeHHas MomudukarmoHHas Breigenuts 1 06001UTH JaBatp ompeneneHue TepMUHAM| JIEKTPOHHBIC
WU3MEHYHUBOCTD W3MEHYUBOCTb, €€ IPUMEPBL.| BUABI W MPUYMHB] Mo TUUKAITTOHHAS TaOUIIBI ¥ TIAKATHI
Hopma peakuuu.| HeHacJeICTBEHHOMN W3MEHUYUBOCTb,
OnTOreneTnueckas WU3MEHYNBOCTU OHTOT€HETUYECKast
U3MEHYHBOCTb. M3MEHUYUBOCTb, HOPMa PEaKIIUHU.
Jlabopamopnas paboma 4 HpuBoauTs [IPUMCPB]
«H3yuenueb uzmenyugocmu MOIU(UKAIIHOHHOM
y opeanuzmosey WU3MEHYHBOCTH.
30| OcHOBBI cenekuun| Hayka cenexuusi. OcHoBHbIe| M3yunTh OCHOBBI 3HaTh ompeAeNeHUE  TepMHUHA| DIIEKTPOHHBIE TaOIUIIBI
OpPraHU3MOB METO/Ibl CENEKIUH. CEJIEKIINH CEJICKIIHS U TIJIaKaThl

OpTraHHU3MOB.
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31| O6o0menne Tembl  YMmeHue aBaTh OO000IIUTh  3HAHMS, [TpomexyTtouHoe
3aKOHOMEPHOCTH >KU3HU| OTIpEIeICHUS MOHATHUSM YMEHHS, HaBBIKU, TECTUPOBAHUE 110 TEME
Ha OPraHU3MEHHOM| TEMBI TOJTyYEHHBIE pHy
YPOBHE» HU3Yy4YECHUU TEMBI
32( 3akoHomMepHOCTH ['mnore3a mnpoucxoxaeHusi| W3y4uTh mpeacTaBlieH HasbiBath dTambl  Pa3BUTHSA| DIIEKTPOHHBIE TaOIUIIBI
MPOMCXO0KICHUS W km3au AWM. Onapuna| wuss O BO3HUKHOBEHHH JKU3HU. U TIJIaKaThI
PasBUTUA KH3HH HAa| XI/IMI/I“ICCKI/II\/'I, JKM3HM Ha 3emie B XapaKTepI/ISOBaTL OCHOBHBIC|
3emute (19 v) peaONOIOTUIECKUH, HUCTOPUU TIpe/ICTaBICHHS 0
OMOJIOrMYECKH H BO3HUKHOBECHUHU XKU3HU.
[IpencraBnenus 0 COLIMAILHBIN JTAIIb]
BO3HUKHOBEHUM JKU3HHU| Pa3BUTHUSI )KMBOW MaTEpUH.
Ha 3eMjie B HCTOpPUHU
€CTCCTBO3HAHMUS
33| CoBpemeHHEBIC [IpoGnema nokazatenbcTBY JlaTh XapakTepUCTHKY XapakTepu3oBaTh COBPEMEHHBIC | DIEKTPOHHBIC TAOJIUIIBI
MPEJICTABICHUS 0o COBpEMEHHOM TUIIOTE3b]  COBPEMEHHBIX MPEJICTABICHUS 0 U TIJIaKaThI
BO3HUKHOBEHUM >KU3HH| MIPOUCXOKICHUS KU3HU. MPEACTABICHUI 0 BO3HUKHOBECHUU KU3HU Ha 3eMIIE.
Ha 3emie BO3HUKHOBEHUH
JKM3HHU Ha 3eMIIe.
34| 3nayenne QorocuHTE3d DTambl pa3BUTUS KU3HU M3yunTth 3HAYCHUE JlaBaTh ompeneneHrs OCHOBHBIM| DIEKTPOHHBIE TaOIHIIBI
u OMoJornYecKkorq XUMUYecKas SBOJIIOIHS, (dboTocuHTE3a 5| ITOHSITHSIM: aBTOTPO(HI, U TIJIaKaThI
KpyroBOpOTa BEIIECTB H MPEeAOHOTIOTHYECKas OHOJIOTHYECKOTO reTepoTpodHl, a’po0Bbl,
Pa3BUTHH )KU3HU SBOJIIOLUSA, OHMOJIOrHYecKast KpYyroBOpoTa aHa’poOkI, MPOKAPUOTBHI,
SBOJIFOLTHA. HauanbHbie BEILIECTB B Pa3BUTHUU JYKapHOTBHL.
STarlbl OMoJIOrnYeCcKon JKHU3HH OnuceiBaTh HaAYaJbHBIE DTaIlbl
SBOJIIOIHNN. OMOJIOTUYECKOM IBOIOLIHH.
35( Dramer pa3Butus xu3Hu| M3mMeHeHne kuBOTHOrO M| JlaTh  XapaKTEepHCTHKY JaBaTh ompezneneHuss TepMHUHAM DJIEKTPOHHBIE TAOIHIIBI
Ha 3emie pPaCTUTEIIBHOTO  MHpPA B OCHOBHBIX JTAaIlOH apomoph 03, NAH0AAANTAITUS. U TIJIaKaThl
apxee, MPOTEPO30€, pa3BUTHUSL KU3HU HY [IpuBOAUTE IPUMEPHI PACTEHUI U
ajIco3oc, ME3030¢€, 3emite JKUBOTHBIX, CYIIECTBOBABIIUX H
KalHO30¢

IpOTEPO30€e, Maie030€, MEe3030€
KaifHO30€,  apoMop(O30B
pacTeHuit u KUBOTHBIY
IIPOTEPO30s, MAIE0305l, ME30305
KalHO3051
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36| Unen pasButus| [Ipeanoceinkn  yuenus Y| 3HaTh ocHOBHbIe waeu| 1 BrisiBasTh u ONUCHIBATH DJIEKTPOHHBIE
opranuueckoro mupa { /lapBuHa. VYuyenue| pazBUTHA MPEINOCHITKI YYECHHS| TaGIHIbI U [LIAKATHI
OMOJIOTHH Y./lapBruHa 00| OpraHWYEeCcCKOro MUpa Y./lapBuHa. [IpuBoaUTH
UCKYCCTBEHHOM OTOOpE s NpUMepbl  HAaydHBIX  (DAKTOB,
0OBSICHCHUS ABOJTIOIUY KOTOpble ObuIM  coOpanbl Y|
JKUBBIX  OpPraHusmMoB. Y| JapBuHOM.
I[apBI/IH - OCHOBOIIOJIO>XHHUK| OO0BICHSITD [IPUYUHY)
ydeHHst 00 IBOIIOLUH MHOr000pasus JIOMAIITHUX|
JKUBOTHBIX u KYJIbTYPHBIX
pacTEeHUH.
37| Y. Japsun 00 »Bomrormy| Y. [Hapsun 41 Harb  xapakrepuctuky 1 JlaBaTb omnpeneneHus IMOHATUAM
OpPraHUYECKOT0 MHUpa OCHOBOIIOJIOKHUK ~ YYEHHUS] yuenuss Y. JlapBuHg : HACIIE/ICTBEHHOCTD,
00 »Bomonuu. JIBuxKyiue 00 ABOJIIOLIMH U3MEHYHBOCTb, 0opnOa 34
CHJIBI IBOJIIOIUU- OpPraHUYECKOTO MHpa CYIIIECTBOBaHHE, E€CTECTBEHHbIN
HACJIE/ICTBEHHAs oTOOop.
U3MEHYMBOCTh, OOprba 3a
CYLIECTBOBaHUE uj
€CTECTBEHHBII oToop.
Dopmbl 60pbOBI 34
CYyLIECTBOBaHHUE:!
BHYTPHBHIOBAS,
MEXBHIOBasg, Oopbpda ¢
HeOIaronpusITHBIMUA
dakTopamu cpebl.
38| CoBpemeHHBIE CoBpemMeHHbIE Jlatpb  xapakrepuctuky| 1 OOBSICHATD CYIIHOCTh
IIPECTABIICHUS 00| mpexacraBneHus 00 COBPEMEHHBIM OMOJIOTNYECKOT0 nporecca
ABOJIIOLIUH ABOJIIOLMM  OPraHUYECKOTro MIPEICTAaBICHUSIM 00 IBOJIIOLIMM  HAa  COBPEMEHHOM
OpPraHUYECKOT0 MHpa MHUpa,  OCHOBaHHbIE  HA SBOJTIOIIUH YpOBHE
MOMYJISILIUOHHOM TPUHITUIIE OpPraHUYECKOTo MHpa
30| Buxa, ero kpurepum u | Kpurepun BUja.| 3HaAThH ompenenenus| 1 [lepeuucnary KpUTEpUH BUIA. OJEeKTPOHHBIE
CTPYKTYypa COBOKyHHOCTB KpUTCPUCB BHIA, KPUTCPUU BUIA AHaHI/I3I/Ip0BaTI> CcoJIepoKaHUEe| TaOIULbI U LIAKATHI
yci10BHUC obecrieyeHust ONpeneseHus  MOHSTHS  BHI,

LEJIOCTHOCTH W €IUHCTBA
BHUA

nonymsitust. OTauYaTh HOHSATHS
BUJI U MTOITYJIALIUA.

[IpuBoguTe  TIPUMEPHI
YKUBOTHBIX U PACTCHHUIA.

BHIOB
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40| ITporueccel obpazoBanus| ['eorpadudeckoe 1 CdhopmupoBarh 3HaHUS [IpuBOAUTH TIPUMEPHI PA3IMYHbBIX

BUJIOB 9KOJIOTHYECKOE 0 reorpauyecKoM u BUIOB um3osauuu. OIHCBHIBATH
BHI000pa30BaHue. 9KOJIOTHYCCKOM CYIIHOCTb u JTaIlbl
W3onupyromue MexaHu3Mbl]  BUI000pa30BaHUU reorpagpuuecKkoro u
reorpaduyeckue Oapbepbl, 9KOJIOTHYECKOTO
IIOBEJICHUE, MOJIEKYJIAPHBIQ BUI000pa30BaHUs
W3MCHCHHUSI. Bupl
H30JISIIUH.

41| MakposBomtonust  kay Yciosus nuddepenimanuy BeisiBuTh CXOZCTBO JlaBaTh ompeneneHus TePMHUHAM [ DJIEKTPOHHBIC TaOIHIIbI
rpouece TOSIBJICHUS| BUJIA. Makpo3Bosronusi, MPOLIECCOB MaKpO3BOIIOLIHS, U TJ1aKaThbl
HaJABHUIOBBIX rpynr J{oka3arenbcTBa HBOJIOLUU MAaKpOd3BOJIIOLIUK U MaJICOHTOJIOTHS,  3MOPHOJIOTHS,

OpraHu3MOB MHKPO3BOJIIOLIHH, AHAJIOTUYHBIE M TOMOJIOTMYHBIC
W3Y4YUTh OpraHbl, pyJMUMEHTHI U aTaBU3MBbI.
JI0Ka3aTeiibCTBa [TpuBOIUTH MIPUMEPBI
SBOJIFOIMH JO0Ka3aTeIbCTB IBOJIIOIIUN

42| OcHoBHbIe HanpaBiieHus| buonorundeckuii mporpecc u|  CdopmupoBarhb JlaBaTh ompeneNieHus TOHATUSM DJIEKTPOHHBIE TaOIUIIBI

SBOJIIOIUHN perpecc. ['maBHBIE| 3HAHUS 00 OCHOBHBIX apomopdo3s, UauoananTanys, U IaKaThbl
HaIlpaBJIE€HUs  DJBOJIOLMM: HAMPaBICHUSIX JlereHepanusL.
apomop¢os, SBOJIOLHH HaswiBats OCHOBHEIE
UanoaaalTaumn, HanpaBJIeHHs SBOJIIOIUH.
JlereHcpatii [TpuBOIUTH MIPUMEPBI
apoMop$030B U UANO0ATATITAIIHA.

43| TIpumepsr DBOJIIONUST — JJIUTEIBHBIN
ABOJIFOIMOHHBIX pouecc.  IBOJIOIHMOHHBIG
npeoOpa3oBaHu KUBBIX| MpeoOpa3oBaHMUs KUBOTHBIN
OpraHu3MOB Y PaCTEHUI.

44] OcHOBHBIC HeoOpatumprii xapakrep| XapakTepru3oBaTh YMmeThb OOBSCHATH| DIEKTPOHHBIC TAOJIUIIBI
3aKOHOMEPHOCTH SBOJIIOIUU. VYcilo)KHEHUE| OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIFOLIUH. U TIJIaKaThl
SBOJIIOIUHN dbopm xu3HU. [IposiBieHne | 3aKOHOMEPHOCTH [TpuBOIUTH MIPUMEPBI

OTHOCHUTEIbHON SBOJIIOUHA MPHUCTIOCOOTICHHOCTH OPTaHU3MOB

MIPUCTIOCOOJICHHOCTH BHUJIOB
K cpezie OOuTaHMs.

Jlabopamopnas paboma 5.

IIpucnocobnennocms

K cpele OOMTaHus, J0Ka3aTh HX
OTHOCHUTEJIBHBIN XapaKTep.
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Op2aHU3 MO8 K cpeoe]
0OUMaHus.
45| Yenosek 4 OBosronus MPHUMAaTOB.
IIPECTaBUTEIID Beoicmme npumatsl
KUBOTHOI'O MHUpa
46| DBOMOLIIMOHHOE Hakomnenne  ¢daktoB o VYka3arb YepTHI CXO/ICTBA
IIPOUCXOKICHHUS IIPOUCXOXKIACHUN 4YEJIOBEKa, YeJ0BEKa M 4YeJIOBEKOOOPA3HbIX
YeJI0BEKa JlokazaTenbcTBa  POJCTBA 00e3bsiH, Ha3bIBaTh OCOOEHHOCTH
4eJI0OBEKAa C IKUBOTHBIMHU| CTpOEHHE  Teja,  MPUCYLIUE
Baxueiiimme ocoO0eHHOCTH] TOJIBKO YEIIOBEKY
OpraHu3Ma 4ejoBeKa
47| Dramnbl sBomonuy| JIBrmxymue cuibl u tans| M3ydnts OCHOBHBIE OOBsCHATH MECTO M pOJIH DJIEKTPOHHBIE TAOJIUIIBI
YeJIoBeKa IBOJIIOLIMH YyenoBeKa:|  JTarlbl 9BOJIIOLINY YyeloBeKa B MPUPOJE, POACTBO| U IIaKaThl
JpeBHeNIINE, JpeBHUE,| 4YEJIOBEKa, poJib YeJI0OBEKa € MIIEKONMUTAIOIUMU
COBpPEMEHHbIE mrou.|  OMOJOrMYECKHX u KUBOTHBIMHU.
buonorndeckass mpupoja M COLMAIBHBIX (PAKTOPOH TlepeunciuTh dakTopsl
conuajibHada CyorHOCTH Ha  pasHbIX oTarnax AHTPOTIOTEHESA.
4eJI0BEKA. ABOJIIOLIMU YEJIOBEKA XapakTepH3oBaTh CcTaauu
pa3BUTHS YEIIOBEKA.
48| Yenoseueckue packl, ux| YemoBeueckue pacbl, ux| ChopmMupoBaTh 3HAHHS Onpenensatb  NPUHAIIEKHOCTH
POACTBO ¥ POJACTBO U IPOUCXOXKIEHUE| o0 OMOJIOrUYEeCKUX YeJioBeKa K KJ1accy|
IIPOUCXOXKICHUE YenoBek  Kak  €AMHBIH OCOOEHHOCTSIX Muekonurarommue, OTpsILY|
OMOJIOTUYECKHIA BUJL. YEJI0BEYECKHUX pac, ITpumaTsL.
aHaJIN3UPOBaH Jloka3biBaTh €MHCTBO,
IIPHIHHBI nx YEJIOBEYECKUX pac
BO3HUKHOBEHUS
49| YenoBek Kkak kuTeny YernoBek — xureny ChopmMupoBaTh 3HAHUS XapakTepu3oBaTh BIIMSIHNE
onochepsl u ero| ouocdepsl. Brusiaue O BIUSHUU YEJIOBEKA yesoBeka Ha ouochepy

BIIMSIHUE HaA IIPUPOLY)|

Semimm

qenoBeka Ha Ouocdepy

Ha 6uocdepy.
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50| O6o01IIEHNE TEMBI YMmenue aBaTh O000IMUTE  3HAHMS] [TpomexyTtouHoe
onpeeaeHus MOHSATUSIM| YMEHUS, HAaBBIKH, TECTUPOBAHUE 10 TEME
« 3aKOHOMEPHOCTH TEMBbI MTOJTyYCHHBIE npy|
MIPOUCXOXKICHUS u W3yYEHUU TEMBbI
pPa3BUTUSL  JKU3HU  HY
3emie»
51| 3akoHOMepHOCTH Cpenpl xu3HU OopraHu3MoB| JlaTh  XapakTepuUCTUKY Beinenste u xapakrepusoBath | L{udposas
B3aMMOOTHOIIICeHU I Ha 3emIe: BOJHaA, OCHOBHBIM CcpeaaM CYHICCTBCHHBIC IPHU3HAKKU CPC na6()paT0pH5{ 110l
OPraHu3MOB M CPe€lbl| gya3zeMHO-BO3/1YyILIHas, SKU3HU KHM3HU Ha 3eMIIE. SKOJIOTHU
(16 9)
VcnoBus  Ku3HA — HA
3emute. Cpelibl )KU3HU U
DKOJIOTHYECKHUE
(bakTopBHl.
IMOYBEHHA, HaseiBath XapakTepHble| (IaTYnK MYTHOCTH,
OpraHM3MeEHHas. Y CIIOBUS] MIPU3HAKU OpraHU3MOB —| BiaxkHoctu, pH,
JKHU3HA OpraHu3MOB B obuTtarenen STUX Cpel )KU3HHU.
Pa3HbIX CpChaax. XapaKTemeBaT}, YepThl YIIJICKUCIIOTO rasa U
Dxonoruueckue GakTophbl: MIPUCTIOCOOTICHHOCTH KHCII0pO/1a)
abuoTuyecKue, OpraHu3MoOB K cCpele Hux
OMOTHUYECKHE 5/ ooHuTaHMS.
AHTPONIOTEHHbIE Pacrio3naBate 1 xapakTepru30BaTh
IKOJIOTUYECKHE (PAKTOPHI CPEIbI
52| 3aKOHOMEpPHOCTH OCHOBHBIE 3aKOHOMEPHOCTH| OOBACHATE B3aMMOCBSI3U
JCUCTBUS daxTopoB| neiicTBus (HaKTOPOB CpEbl OpPraHM3MOB U  OKpY>Karouie
Cpenbl Ha OpraHU3MBbI Ha OpraHU3MBbI Cpenpl, THUIIBI B3aHUMOJICHCTBUS
pPa3HBIX BUIOB B DKOCUCTEME
53| IpucnocobieHHOCTH [Tpucnocobnenus BeisBnsaTh npucnocoOsaeHus| DIEeKTPOHHbBIE TaOIUIIbI

OpPraHU3MOB K JICHCTBUIO
(hakTOpOB CpeIbl

OpraHu3MOB K pa3JIMYHbIM
9KOJIOTUYECKUM (paKTopam

Jlabopamopnas paboma 6.
Oyenka Kawecmed

OKpydHrcaroufeti cpeovl

OpPraHu3MOB K cpesie OOUTaHuUs

U I1J1aKaThbl
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54| buotuueckue cBsi3u H Tursl B3aUMOJICHCTBUS JaBaTh omnpeneneHus TepMUHAM!| DJIEKTPOHHBIE TaOIUIIBI
npupoe pasHbIX BuAoB. [lurmieBbie KOHKYPEHIIHS, XHUITHAYECTBO, M IUIAKATHI
CBSI3U B DKOCHUCTEMaX. cuMOuno3, MapazuTU3M,
@OYHKUNOHAIBHBIE TPYIIb] aBTOTPOPBl M TeTepoTPOdBI,
OpraHU3MOB B OHOILIEHO3E: Tpouueckuit ypoBeHb
HPOJYLICHTBI,
MIPOU3BOIUTEIIN, PEIYLICHT]
55 Homymsauus xak ¢gopma| [lomymsaust - 31eMeHT HaspiBatb IPU3HAKU
CYILIECTBOBAHMS BHJIa | SKOCHCTEMBI. OcHOBHBIE OMOJIOTMYECKOTO 00BeKTa-
XapaKTePUCTHKH HOMYJISLUH, TIOKa3aTeIH
MOMYJISAUH: IUIOTHOCTb, CTPYKTYpPBI MOMYIISAUI
BO3pacTHass M  I0JIOBas] (YUCIIEHHOCTbD, TUIOTHOCTb,
CTPYKTYpa. COOTHOILIEHUE TPYIII MO MOy H
BO3pacTy)
Nzyuath MIPOIIECCHI,
MPOUCXOJIAIINE B OMYJISIUU
56 Ipupomnoe [TonsstTue o OwuoreoneHose| M3yuntsb IIPUPOIHBIC [JaBaTh onpeneneHus TepMUHaM| DJIEKTPOHHBIE TaOIUIIbI
COO0I1ECTBO 1 SpycHoe CTpOeHME| COoOoOIecTBa. OuoreoleHo3, OMOLIEHO3, OMOTOMY U MJIaKaThI
OMoreoeHo3 OuoreoreHo3a. HKOJIOTMYECKasl HUIIA.
OKOJIOTUYECKHE HHIIIN ] VYMeTh COCTaBIATH MACTOUIIHEIE
[Tnmessie CBA3U B U JETPUTHBIE LIETIH.
OuoreoreHose.
57| buoreoreHos, CrpykTypa OuoreoneHo3a ¥ XapakTepU30BaTh JlaBaTh ompeneneHusi TEpMUHAM: | DJIEKTPOHHBIE TaOIUIIBI
sKkocucTeMa u orocdepa| akocuctembl.  KpyroBopo1l  cTpykTypy MIPOTYIICHTHI, 1 TIJTAKaThl
BEIIECTB M TMOTOK JHEpruu| OHOreoneHosa, 3HaTh KOHCYMEHTBI, pEeIyLIEHTHI.
VYuenue o Ouochepe OCHOBHBIE TTOJIOKCHHS
yaeHus o onochepe
58| Cmena Onoreonieno3oB u| [leppuunass u BTOpHYHAsS
ee MPUYUHBI CyKIleccusl.
ATPOIKOCHCTEMBEI, HX
0COOCHHOCTH
59| MHuoroob6pazue Bonnsbie U Ha3eMHBIC
OMOreo1eHO30B 9KOCHUCTEMBI.

(3KOCHuCTEM)
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60| OcHoBHBIE buocdepa- JlaBaTh ompeselieHUs TOHSATHIQ)
3aKOHOMEPHOCTH rio0anbHas ~ JKoOcHCTEMa ouocdepa. HaspiBaTh npu3HAKH
YCTOMYMBOCTH  KUBOH| I'panuiibl o6uocdepsl. ouocpepsl, CTPYKTYpHBbIE
IIPUPOABI KoMIIOHEHTBI M CBONCTBY KOMITOHEHTBI u CBOMCTBY
ouoctepsl. PacnpocrpaneH onochepsl.
HE€ U POJIb )KMBOI'O BCIICCTBY XapaKTepI/IfSOBaTb JKHUBOC
B Grocdepe BEIIECTBO, OMOKOCHOE U KOCHO®
BEIIECTBO OMOCHEpPHI.
61| Dxomoruueckue O0600mmenne panee| BpisiBuThH OCHOBHBIE Beimenate u  xapaxtepusoBaty Llndposas mabopatopust
npobaemsl B 6uocdepe | U3y4eHHOro Marepuaa.| HKOJI0rn4ecKue HPUYHHBI 9KOJIOTMYECKUX| M0  3KOJIOTUHU  (JIaTUYMK|
OxpaHna npupos OtHomieHue 4yenoBeka K mpoOneMbl  OHoOcdeEpsI. npobiem B ounocdepe BIAKHOCTH,
npupoe B ucropud| IIpoBectu OLICHKY| [TporHo3upoBaTh  MOCIEACTBUS YIIEKUCIOTO
yenoBedecTBa.  [IpoOiemsbl| kauecTBa OKpyKaromiei UCTOILICHHUS TIPUPOJIHBIX| Ta3a ¥ KUCIOPOJA)
ouocgepsr: UCTOILICHUE| CPebl. pecypcos u COKpallleHUs
IIPUPOHBIX pecypcos, OMOJIOrMYECKOro pa3HO0Opasusl.
3arpA3HCHUC,  COKPAILCHUC OOcyxnaTb Ha  KOHKPETHBIX
OHOIOrNYeCKOro IpuMepax DKOJIOTHYECKHUE
pasHOOOpas3Hs. Pemenne npoOieMbl CBOETO pErvoHa U
AKOJIOTHUECKUX  TPOOsIeM orocdeps! B ETIOM.
ouoctepsl:  paroHAIbHOE ApryMeHTHpPOBATH
HCIOJIb30BAaHUC  PECYpPCOB, HEO0XOIMMOCTh 3aIUTh]
OXpaHa MPUPOJIbL, BceooIiee OKpYKaroLIeit cpeIbl,
9KOJIOTHYCCKOC COOJTIOIEHHST TIPABUJT OTHOIICHHUS
00pa3oBaHIe HACCIICHNS. K JKUBOW W HEXKHUBOW IPUPOJE.
BBISIBIIATE ¥ OIICHWBATh CTETICHH
3arps3HEHUS TOMEICHHH.
®dukcupoBath pe3yIbTaThI
HAOIIOEHUN U JIeJIaTh BLIBOILIL.
CoO:ronath npasuiia paboThI
B KaOuHeTe, oOpaieHus ¢
1a00paTOPHBIM
00opyI0BaHEM
62 O6061eHNe TeMBbI Ymenune naBats|  OOOOmIMTHL  3HAHMS TectupoBanue no Teme
olpeieneHus HOHATHAM YMEHUH, HaBbIKHY,
TEMBI MOJTy4YEHHbIE npy|

HU3YyUYCHUU TCMbI




« 3aKOHOMEPHOCTH
B3aMMOOTHOIIIEHUN
OPraHu3MOB U CPEAbD»
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63| O6001IEHE TeMBl| YMeHue naBaTh O000IUT,  3HAHMUS, TectupoBanue no reme
«SIBnenus Y onpeeeHus MOHSTHSIM| YMEHHUS, HaBBIKH,
3aKOHOMEPHOCTH YKU3HHU| TEMBI MOJTyYCHHBIC npyl
Ha KJICTOYHOM YPOBHE» W3YYCHHH TEMBI
64| O6o6menne Tembl { YMeHue naBats|  O0OOmIMTHL  3HAHMS TectupoBanue no Teme
-65 | 3akOHOMEPHOCTH KHU3HH OIPEACIICHHUS MOHATHUSAM YMEHUS, HAaBBIKH,
Ha OpPraHU3MEHHOM| TEMBI MTOJTyYCHHBIC npy
YPOBHE» W3YYCHUH TEMBI
66| O0o0Omenne TeMbl <« YMeHHE JaBaTh O000ImUTE  3HAHMS] TecTupoBanue 1o Teme
-67 | 3akoHOMEpPHOCTH oTIpeICIICHUS MOHSITUSIM| YMEHUS, HAaBBIKH,
MIPOUCXOXKICHUS 1 TEMBI TTOJTyYCHHBIE pH
pa3BUTHSI  KW3HH  HA W3YYCHUH TEMBI
Semiex
68| TectupoBanue mo Kypcy| YmMeHue nmaBatb|  OOOOHmIMTH  3HaAHUA, TecTupoBaHue 1o TeMe
Omosoruu 3a 9 Kiacc oTnpeeNneHus MOHSITUSM YMEHHUS, HAaBBIKH,
TEMBI TTOJTyYCHHBIC npy|

HN3YUCHUHN TCMbI
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IlepeyeHb TOCTYNHBIX HCTOYHMKOB MH(OPMAIIMU
B pa3zzgene nmpeacTapiieH CIMCOK KHAT M CCHUTOK HA CANTHI, B KOTOPBIX 0oJiee MOAPOOHO OCBSIICHBI pa3IMYHBIC ACTIEKTHl pACCMATPUBAEMbIX BOMPOCOB. VX MOXKHO
PEKOMEH/I0BaTh KaK YUUTENI0, TaK U 00y4aeMbIM, IPOSIBUBIIMX UHTEPEC K U3ydyaeMoil TeMe.

BoponunnaI'.A., Usanosa T.B., Kanunosa I".C. buonorus. [Tnanupyemsbie pe3ynbratel. Cu- crema 3anannid. 5S—9 kiaccel. [locobue muist yanreneit o0meoopa3oBar.
opraam3anuii / [Tox pexn. I'.C. Koaneoii, O.b. Jlorunosoii. — M.: I[Ipocsemenue, 2017.

lanmonrox 3.I'. buonorusa. Ilnanupyembie pe3ynbTaThl: KapTa MPOXOXKIACHHUS paboueil mpo- rpamMmbl. 5—6 kiaccel: y4eO. mocobue i o0meoOpas3oBar.
opranu3zamuii / 3.I'. ['anontok. — M.: [IpocBemenue, 2017.

XKepeodmora E.JI.. EI'D. buosorus: Teoperndeckre matepuaisl.- CI16.: Tpuron, 2009. — 336 c.
Kamuauna A.A. Iloypounsie pa3paboTku o 6uosnorun «bakrepun. I'pubsl. Pactenus», 6 kiacc. — M.: BAKO, 2005.

Kupunenko A.A., Konecaukos C.U.. buonorus. 9-ii knacc. [loaroroBka k utorosoii arte- cranuu- 2009: yued6Ho — meTtoauueckoe nocoore — Pocto u//l:
Jlernon, 2009.- 176 c.

Jlatrorma B.B.. buonorus. XXusotHsie. 7 kiacc: pabodas Terpaas s yautens.- M.: JIpo- ¢a, 2004.- 160 c.
Jlatrommn B.B., Ydunnesa I'.A.. buonorus. JKuBotHble. 7 kiacc: TeMaTUYeCKOe M IOYpoU- HOE IIaHUpoBaHue K yueOuuky B.B Jlatrommna u B.A. [llankuna
«buonorus. )KuotHsle»: no- codue it yuutens.- M.: Jlpoda 2003.- 192 c.

Huxumos A.U.. Kak o0yuats 6uonorun: XXusotHsie: 7 ki1.- M.: I'ymanut. uzn. nentp BJIA- 10C, 2004. — 200 c.

Hukwumor A.U., [Terpocosa P.A. u ap. buonorus B radnumax.- M.: «MJIEKCA», 1998. Hukumos A.H., Tepemos A.B. JIlngakTHaeckuii MaTepralt mo 300JI0THH.
— M.: PAVYDB «llu- Tanensy», 1996. — 174 c.

[Taceunuxk B.B. buonorus. Meroanka HHIMBUAYaIbHO-TPYIIIOBOH nesitensHocTH. — M.: [IpocBemienue, 2016.

[Taceunuk B.B. buonorus. MamuBumyaasHO-TPYMIOBas neATedbHOCTh. [loypounbie paspa- OOTku. 5—6 Kiaccel: y4de0. mocobwe st o0meoOpa3oBar.
opranu3zaiuii / B.B. ITaceunuk. — M.: [Ipocsemienue, 2017.

[Maceunuk B.B., Cymaroxun C.B., Kanmunosa I'.C. Ypoku Ouosorun. 7 kiacc: mocodue st yuuteneit o0eoopasosar. opranusanuii /; moxa pen. B. B. [Taceunuxka.
— M.: [Ipocsemenue,2014.

[Taceunuk B.B., Cymaroxun C.B., Kanmunosa I'.C., I'anontok 3.I". Ypoku Guonorun. 5—6 kiac- Cbl: mocodue s yuuTeseit o0meo0pa3oBar opranu3amnui / mosu
pea. B.B. [laceunuka. — M.: IIpocsemenue, 2014.
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TepemoB A.B., Poxnos B.C.. 3anumarenbHas 3000THs: KHATA U1 ydanmxcs, yaureneit u pogureneid.- M.: ACT — [IPECC, 1999.- 258 c.: u.
®pocun B.H., CuBormnazos B.I. ['0ToBUMCS K €TMHOMY TOCyIapCTBEHHOMY dK3aMeHy: 0uno- jorus. Kusorusie. — M.: [Ipoda, 2004 — 272 c.

Caiit ®UITU. OTKpeITHIH OaHK 3a1aHui IS (OPMUPOBAHUS €CTECTBEHHO-HAYYHOM IpaMoT- HOCTH [ DnekTpoHHblit pecype]: — URL: https://fipi.ru/otkrytyy-
bank-zadaniy-dlya-otsenki- yestestvennonauchnoygramotnosti (1ata oopamenus: 10.05.2021).

Caiit Enunas xosiekius iudpoBbIX 00pa3oBaTeIbHBIX pecypcoB [DnekTpoHHbii pe- cype]: — URL: http://school-collection.edu.ru/catalog (nara ooparenus:
10.05.2021).

Caiit denepanbHbIA IEHTP HHPOPMAITMOHHO-00pa30BaTEIBHBIX PecypcoB [DnekTpoHHbIN pecypc]: — URL:
http://fcior.edu.ru/ (mara o6pamenus: 10.05.2021).

Kpyrusiii cron: [{udpossie madbopatopuu B coBpeMeHHOH Imkoie [Dmexktporubiii pecype]: — URL: https://www.youtube.com/watch?v=qBj-tolw2N4 (mara
oOpamenusi: 10.05.2021).

Hayunast anekrponnas 6ubaroreka «Kubdbepnenunka» [ dnekTponnsiit pecypc]: — URL: https://cyberleninka.ru/ (mara ooparmenus: 10.05.2021).
DnekTpoHHas OMOIMOTEKa quccepTamnuii u aBTopedeparos [DnexkTpoHHbIH pecype]: —URL:

http://www.dissercat.com/ (nara ooparmenus: 10.05.2021).
Hayunas snexrponnast 6udanoreka «Elibrary.ruy [Dnexrponnsiii pecype]:— URL: https://elibrary.ru (mara obpamenus: 10.05.2021).

Oo6pasoBarenbHbIi mopTai st moarotoku K BITP [Dnektponnsiit pecype]: — URL: https://bio6vpr.sdamgia.ru/ (mata oopamenus: 10.05.2021).
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