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[Ipeamet (kypc) 6uoaorusiKiaacc 5-9
O61u1ee KOJIMYECTBO YacOB 10 yyebHOMY MJ1aHy 238 4yacoB.

CocraBiena B cooTBeTcTBUH ¢ [IpuMmepHoii paboueii mporpammoii mo ouosnoruu. Ono0peHa pemeHneM GpeIepabHOro y4eOHO-METOIMUECKOTr0 00beIMHEHHS 110
obmiemy obpa3oBanuto, mpoTokoid 3/21 ot 30.08.2024 r.

Yye6Huku: buosiorusa 5-9 knacc
ABTopbr: [ToHomapesa U.H. u fp.

HanmeHoBaHue buosiorus. Yue6HUK /s 06111e06pa3oBaTe/IbHbIX OpraHu3aLui

U3 pgaTenbcTBO «BeHTaHa - 'pady», 2022 rox

PaccmoTtpena Ha 3acenannn MO ecTeCTBEHHO-HAyYHOTO [UAKIIA
(Ha3BaHME METOJIUYCCKOTO OOBEIUHEHHS )
IIporoxom Ne 0T « » 20 T.

IIpencenarens MO Tenaesa M.1O.
(®HO) (moamwck)

KoneiBaus 2024



COIEPXAHMUE

[osicuurensHas 3anucka
OO0mast xapakTeprcTHKa yaeOHoro npeamera «buomorns
Henn n3yuenns yuebnoro npeamera «buomormsny
Mecrto yuebnoro npeamera «buonorus» B ydeOHOM I1aHe

Coneprxkanue yueOHOTo rpenmMeta «bruomorus
5 KJacc
6 KJ1acc
7 Kiacc
8 KJjacc
9 KJacc

[ImanupyemMsbie pe3ynbTaThl 0CBOCHHS Y4EOHOTO IpeIMeTa
«buosorus» Ha ypoBHE OCHOBHOT'O 00IIIEro 00pa3oBaHuUs
JIngHOCTHBIE pe3yIbTaThI
MerTamnpeaMeTHbie pe3yabTaThl
IIpenmeTHBIE PE3YIIBTATHI
5 KJacc
6 KJ1acc
7 Kiacc
8 KJacc
9 Kknacc

Temarudeckoe MIaHUPOBAHHE
5 kiacc (34 gaca)
6 xmacc (34 gaca)
7 kiacc (68 qaca)
8 ximacc (68 gacoB)
9 xmacc (68 gacoB)



Pabouas mporpamma 1o 6MOIOrHH Ha YPOBHE OCHOBHOI'O 00IIEro 0Opa3oBaHus cOCTaBlieHa Ha OCHOBE TpeOoBaHuil K pe3ynbTaTaM OCBOCHHSI OCHOBHOU
o0pa3zoBaTeNbHON MPOrpaMMbl OCHOBHOTO 00IIIero o0pa3oBaHusl, MpeacTaBleHHbIX B DenepabHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHIAPTE OCHOB-
HOTro 00111ero oopa3zoBanus, a Takxke [IpumepHoit mporpaMMbl BOCIUTAHHUSL.

MNOACHUTEJIbHASA 3AIINCKA

Pabouas nporpamma mo GMOJIOTHK HAa YPOBHE OCHOBHOT'O 00IIEero o0pa3oBaHUs COCTaBJIeHA HA OCHOBE MOJIOKEHUH U TPeOOBaHMI K pe3ybTaTaM OCBOE-
HUSL OCHOBHOHM 00pa30BaTeNibHOI MporpaMMbl, IIpe/icTaBlIeHHbIX B DeepalbHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHIapTe OCHOBHOI'O 00111ero odpa-
30BaHUs, YTBEPKACHHOTO MPUKa30M MuHuctepcTBa oopazoBanus u Hayku PO Ne 287 ot 31.05.2021, ¢ yyerom [IpumepHoit mporpamMmel Bociutanus, Oc-
HOBHOI oOpa3oBarensHol nporpammbl 'BOY COILL c. KonbsiBane 0CHOBHOTO 0011ero 00pa3oBaHusi, IpuMepHOH pabode nmporpammbl MHCTHTYTA cTparte-
TUU pa3BUTHS 00pa3oBanus Poccuiickoit Akagemun oopazoanust M, 2021 B COOTBETCTBUH C

- [TomoxkenneM o paboueit mporpamme ydaeOHoro npeamera, kypca [BOY COII c¢. KonbsiBanb 1 OpHCHTHpPOBaHA HAa PEANM3AIMIO B IICHTPE 00pa3oBaHUs
€CTECTBEHHOHAYYHOW U TeXHOJOrn4eckoi HampaBieHHocTell «Touka poctay, co3gannoro Ha 6a3ze [BOY COUI c. KonbiBanb ¢ 11en1bi0 pa3Butus y o0y4a-
IOLIMXCS €CTECTBEHHOHAYYHOM, MaTeMaTH4YeCKOH, HH(POPMALIMOHHON TPaMOTHOCTH, (POPMUPOBAHHS KPUTHUECKOTO U KPEATHBHOTO MBIIIJICHHUS, COBEPIICH-
CTBOBAHMSI HABBIKOB €CTECTBEHHOHAYUYHOM M TEXHOJOTUYECKOW HAIMIPABICHHOCTH, a TAKXKe JJIsl MPAKTHUUECKOM 0TpabOTKH y4eOHOro MaTepuasa no yueOHbIM
npeaMeram «dDuznka», «Xumusn», «buonorus, « TexHOTOTHS.

Ha 6a3e nentpa «Touka pocta» obecrnieunBaeTcs peanusaius 00pa3oBaTeIbHBIX MPOTPaMM €CTE€CTBEHHOHAYYHOW U TEXHOJOTHYECKON HaIMPaBIEHHOCTEH,
pa3paboTaHHBIX B COOTBETCTBUH C TpeOOBaHMSIMM 3aKOHOJIATENIbCTBA B cepe 00pa3zoBaHUs U ¢ y4y€TOM pekomeHaauui denepanbHOro oneparopa ydeod-
Horo npeamera «buonorus». OOpa3oBaTenbHas MporpaMMa Mo3BOJSET UHTETPUPOBATh PEATU3yEMbIE 3/1€Ch MOAXO0/bI, CTPYKTYPY U COepKaHHUE MpU opra-
HU3aLHAN

[IporpamMMma HampasiieHa Ha (P OPMHUPOBAHHUE €CTECTBEHHO-HAYYHOW IrpaMOTHOCTH YYalIUXCsA U OpraHU3alUI0 W3Y4eHUs OMOJIOTUH Ha AESITeIbHOCTHOM OC-
HOBe. B mporpamme yuuThIBaroTCs BO3MOKHOCTH Ipenmeta B peanusanuu TpedoBanuiit ®I'OC OOO k niaHUpyeMbIM, JIMYHOCTHBIM U METalpeIMETHBIM
pe3yabTaTaM o0y4YeHHMs], a TAKXKE peann3alns MEXIPEIMETHBIX CBsI3eil eCTeCTBEHHO-HAyUHBIX y4EOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOI'O 001Iero oopaszo-
BaHUS.

[TporpammMa BKJIIOYaeT pacrpesielieHue CoiepKaHusl yueOHOro Marepuana mo KjaccaM M IpUMEpHbIH 00bEM yuyeOHBIX 4acoB I U3y4eHUs Pa3/ieNoB U
TEM Kypca, a TaKKe PEKOMEH]IyEMYIO IOCIIEI0BAaTEIbHOCTh U3yUEHUSI TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS IMPEIMETHOIO COAEPKAHUSI C YIETOM BO3pacT-
HBIX 0COOCHHOCTEH 00yJarommxcs.

[Iporpamma OopHeHTHpOBaHA HA peaJIM3allMIO B LIEHTPE 00pa3oBaHMsI €CTECTBEHHOHAYYHOM M TEXHOJOTMYecKo HampasieHHocTell «Touka pocrtay, co3ngaH-
Horo Ha 6a3e ['BOY COIII c. KonbiBaHb ¢ LeNbI0 pa3BUTHS Y 00YUAIOIIUXCS €CTECTBEHHOHAYYHON, MaTeMaTHUECKOH, HH(OPMAIIMOHHON IpaMOTHOCTH, (op-
MHUPOBAaHUS KPUTUYECKOTO U KPEATUBHOTO MBILUIEHHUS, COBEPLIEHCTBOBAHNS HABBIKOB €CTECTBEHHOHAYUYHOM M TEXHOJOTMYECKOW HANpaBIEHHOCTH, a TAKXKE
JUIS IPaKTUYECKON 0TpabOTKH yuyeOHOro matepuana rno yuyeOHbM npeameram «Dusukay, «Xumusa», «buonorus, « TexHomorus».

Ha 6a3e nentpa «Touka poctay obecrieunBaeTcsi peaan3alus 00pa3oBaTeIbHBIX IPOrPaMM €CTECTBEHHOHAYYHON M TEXHOJIOIMUYECKOM HampaBiIeHHOCTEH, pas-
paboTaHHBIX B COOTBETCTBUU C TpeOOBaHUSIMH 3aKOHOAATENLCTBA B chepe oOpazoBaHus M ¢ Y4ETOM pekoMeHAanuil denepaibHOro oneparopa yueOHOTo
npenMera «buonorus». ObpazoBaTenbHas MporpaMmma Mo3BOJIIET UHTETPUPOBATh pealn3yeMble 3[1eCh MOIX0/IbI, CTPYKTYPY U COAEpKaHHe MPU OpraHU3aluu
o0y4yeHus OmonoruuB 6—9 kitaccax, BRICTPOCHHOM Ha 0aze Jr000ro U3 JOCTYMHBIX ydyeOHo-MeToanueckux koMiuiekcoB (YMK). HMcnonb3oBanue o6opynoBa-



HUs 1eHTpa «Touka pocTay Mo3BOJISIET CO3/1aTh YCIOBHS:
* JUIs paCIIMPEHUS COEPKAHMS IIKOJIBHOTO OMOJIOrHYECKOro 00pa3oBaHus;

* JUIs TIOBBILIICHUS TI03HABATENIbHONW aKTUBHOCTH O0YYAIOINXCS B €CTECTBEHHO-HAYYHOM 001aCTH;

JUIS Pa3BUTHUS JIMYHOCTH peOCHKA B IpoIlecce 00YUCeHUsT OMOJIOTHH, €r0 CIIOCOOHOCTEH, HOpPMUPOBAHMS U YJIOBICTBOPEHHUS COIMAILHO 3HAYMMBIX HHTEPECOB
MOTPeOHOCTEH;

* U1 pabOTHI ¢ OJAPEHHBIMHU IIKOJILHUKAMH, OPTaHU3aI[MH UX PAa3BUTH B PA3IMUHBIX 001acTAX 00pa30BaTeNIbHON, TBOPUECKOU A TETHHOCTH.

[Tpumensist mudpoBsie Ta00paTOPUN HA YPOKAX OMOJIOTHH, yHalUecs CMOTYT BBIITOJHUTh MHOXKECTBO JTAOOPAaTOPHBIX pabOT M SKCIIEPHUMEHTOB 110 TPOrpamMme
Bbuonorus. mudpossie 1abopatopun Ha ypoKax OMOJIOTHH, YYaLIHECs CMOTYT BBIIOJHUTH MHOKECTBO Ja0OpaTOPHBIX pabOT M SKCIIEPUMEHTOB I10 IPOrpamMme
OCHOBHOM IIKOJIBI.

B nporpamme onpenenstorcss OCHOBHbBIE LIEJIM U3YYEHMsI OMOJIOTMM Ha YPOBHE OCHOBHOI'O 001ero oOpa3zoBaHUs, IUIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS
Kypca OMOJIOTHUU: TMYHOCTHBIE, METapeIMETHEIE, TpeAMeTHbIC. [IpeMeTHbIe MTaHupyeMble pe3yJIbTaThl JaHbl JUIsl KQXKI0T0 TO/1a U3yYeHUs: OMOJIOTHH.

[Tpumensis nudpoBbie 1a00paTOPUN Ha YpOKax OMOJOTHH, yUalllhecs CMOTYT BBIIIOJHUTH MHOKECTBO JIA0OPATOPHBIX pabOT U IKCIEPUMEHTOB IO MPOTpaMMe
buonorus. mudposkic J1abopaTOPUU HA YPOKaX OMOJIOTHH, YIAIUECss CMOTYT BBIIOJIHUTH MHOXKECTBO JIAOOPATOPHBIX PabOT M AKCIIEPUMEHTOB I10 IMPOTPaAMME
OCHOBHOW IIKOJIBI.

buoJiorusi pacrenuii:

Jlpixanue nuctbeB. [pixanue kopHel. I[lornomenue Boabl KopHsmMu pactenuil. KopHeBoe nasnenue. Mcnapenue Boasl pacteHussMu. @otocuntes. [pixanue
CeMsIH. Y CJIOBHS IPOpacTaHus CeMsiH. TeroitoOuBbIe U X0I0I0CTONKNUE PACTCHHUS.

3ooa0rus:

I/I3yquI/Ie OJHOKJICTOYHBIX XHWBOTHBIX. I/I3yquI/Ie BHCHIHCTO CTPOCHUA AOXKICBOTO YUCPBA, Ha6J'IIOI[eHI/Ie 3a Cro MNCPEABUIKCHUCM U PCAKIHUAMU Ha BHCIIHUC
pasapaKCHUs. I/I3y‘-ICHI/IC CTPOCHUA MOJUJIFOCKOB IO BJIAXKHBIM IIPCIIapaTaM. I/ISy‘-ICHI/IC MHOP006paSI/ISI YJICHUCTOHOI'MX IO KOJIJICKIIMUAM. H3y‘ICHI/Ie CTpPOCHUA
pLI6 10 BJIA)KHBIM IIpC€riapaTam. I/IBYLICHI/IC CTPOCHUSA TITHUIIL. I/I3yquI/Ie CTPOCHHA MIICKOIIMUTAIOIINUX IIO BJIAKHBIM IIpCIIapaTaM. Boansie xuBoTHBIE. Temno-
KPOBHBIC U XOJIOAHOKPOBHBIC JKUBOTHBIC

YesoBeK U ero 310poBbe:

Nzyuenne kpoBooOpamenus. Peakuuss CCC Ha 103MpOBaHHYIO HAarpy3Ky. 3aBUCUMOCTh MEX/y HArpy3Koi U YPOBHEM 3HEpreTndyeckoro oomena. I'azooomen
B NErkux. Mexanusm néroynoro apixanus. Peakius JIC Ha ¢pusndeckyro Harpy3ky. JKuzneHHas EMKOCTh JIETKUX. BoliaenurenbHas, IpIxaTeiabHas U TEpMOpe-
rynaropHas QyHKIus koxu. JlelictBue pepMeHTOB Ha cyOCcTpaT Ha mpuMepe KaTamnasbl. [[pucnoco01eHHOCTh OPraHu3MOB K Cpefie OOMTaHusl.



O01mas OUoJorus:

JleiictBrue ¢GepMeHTOB Ha cyOcTpaT Ha mpumepe karanasbl. Paznoxxenne H202. Bausaue pH cpenbl Ha akTUBHOCTh (pepMEeHTOB. DaKTOPBI, BIMSIONIUNE Ha
CKOPOCTb Mpo1iecca (hOTOCHHTE3A.



Onucanue MmaTepuaibHO-TEXHUYeCKO# 0a3bl HeHTpa «Touka pocray,

HCII0JIL3YyeMOro0 [IJIsl peaju3alui 00pa3oBaTe/IbHbIX IPOrpaMM B paMKax NpenogaBaHusi 0M0JI0THU

[udposas madoparopust mo Omojoruu (y4eHHUEcKas) 00eCredrnBaeT BBIMOJHEHUE JJAOOPATOPHBIX PadOT HA YpoKaxX IO OMOJIOTMU B OCHOBHOM IIKO-
JIe ¥ TIPOCKTHO-UCCIIEIOBATEIbCKON AEITETbHOCTH 00yJaOIUXCS.
Kommnekranus:
BecripoBoiHOM MyIBTUAATYUK IO OMOJIOTHH € 6-10 BCTPOSCHHBIMHU TaTYMKAMU: TATYHK BIAKHOCTHU ¢ Aramna3zonom usmepenus 0...100%
JlaT4MK OCBEIIEHHOCTH C Jauarna3oHoM u3MepeHus He yxe deM oT 0 10180000 nk Jlatuuk pH ¢ nuanaszonom mamepenus He yxe dyeM ot 0 no 14 pH Jlar-
YUKTEMIIEPATYPhI C AUANIA30HOM U3MepeHus He yxe yem oT -20 no+140C.
JlaT4MK 2JIEKTPOIPOBOIUMOCTH € Tuara3zoHamMu usMepenus He yxe ueM oT 0 7o 200 mxCwm; ot 0 10 2000 mxCwm; ot 0 10 20000 MKCwMm.
JlaTyuk TeMnepaTypbl OKpYyKaroIiel Cpeapl C qruarna3oHoM u3MepeHus He yxe 4em ot -20 1o +40.
Axceccyapsol: Kabens USB coennHUTENbHBIN.

3apsiHOE yeTpoiicTBO ¢ kaberem MiniUSB

USB.Anantep Bluetooth 4.1 Low Energy.
KpaTkoe pykoBOICTBO 1O SKCIUTyaTalluy MUPPOBOH J1ab0paTopuu.

IIporpammuoe o6ecneyenne Metoanuyeckue pexkomenaanuu ne meree 30 pador

IIporpamma umeer cjaeayIOLIYI0 CTPYKTYpY:
* TUTAHUPYEMBIE PE3yIbTAaThl OCBOCHHUS Y4eOHOTO peamMeTa «BbHoIorus mo rojgaM o0y4eHus;
+ cozaep:kaHue yueOHoro npeamera «buonorus» no rogam ooy4eHus;

+ TEMaTUYECKOe IUIAHUPOBAHME C yKa3aHUEM KOJINYECTBA YACOB Ha OCBOEHUE KaXKJA0W TEMbl U IPUMEPHON XapaKTEPUCTUKON y4eOHOM AesITeIbHOCTH,
peanu3yeMoi NpUU3y4eHUN ITUX TEM.

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IPEAMETA «BUOJOT'US»

VYueOubiii npeamer «buonorus» pa3BUBaeT MPEICTaBICHHUS O MO3HABAEMOCTU KMBOM NPUPOJBI U METOAAX €€ MO3HAHMS, OH MO3BOJIAET Cc(HOpMHU-
pOBaTh CHCTEMY Hay4YHBIX 3HAHUU O JKMBBIX CUCTEMAX, YMEHMS UX ITOJIy4aTh, IPUCBAUBATh U IPUMEHSATD B )KU3HEHHBIX CUTYaLIHSX.

buonornueckas moAroroBka odecrneyrBaeT MOHUMaHUE 00Y4alOIMMUCS HAYYHBIX HMPUHIUIIOB YEJIOBEUECKOM NeATENIbHOCTH B MPUPOJE, 3aKJIa/IbIBA €T
OCHOBBIPKOJIOTHYECKOH KYJIbTYpBI, 3I0pOBOr0 00pa3a >KU3HH.

HEJA NU3YYEHUA YYEBHOI'O IPEIMETA «bUOJIOI'US»

[enssmMu n3ydeHust OMOJIOTHN HA YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs SIBISIOTCS:
« (opMupoBaHUE CUCTEMBI 3HAHUM O TTPU3HAKAX U MPOIECCaX KUZHEACSITSIBHOCTA OMOIOTUUECKUX CUCTEM Pa3HOTO YPOBHS OpraHU3aIINH;
 (hopMHpOBaHKE CHCTEMbI 3HAHUH 00 0COOCHHOCTSIX CTPOCHHUS, KUZHEACITEILHOCTH OPTraHU3Ma YeIIOBEKa, YCIOBUIX COXPAaHEHUS €T0 3/I0POBBS;
 (hopMHpOBaHHE YMEHUN MPUMEHSATH METOIbI OMOJIOTUYECKON HAYKH JIJISl U3YYECHHS OMOJOTHYECKUX CUCTEM, B TOM YHUCIIE M OpraHU3Ma YeJIOBEKa;
« (opMupoBaHUE YyMEHUI UCTIOJIH30BATh HH(OPMAITUIO O COBPEMEHHBIX JOCTIKEHUSIX B 00J1aCTH OMOJIOTUH JIsl OOBSICHEHHUS TIPOLIECCOB U SIBICHU
YKUBOHW TIPUPOJIBI MIKU3HENCATEIILHOCTH COOCTBEHHOTO OPraHU3Ma;
 (hopMHpOBaHHE YMEHUN OOBSICHATH POJIb OMOJIOTUU B MMPAKTUIECKON JeSITEbHOCTH JIOCH, 3HaueHe OMOIOTHUeCKOro pa3Hoo0pas3us s coxpa-



HEeHMsI OMoc(epsl, MOCIEACTBUS ACATEIBHOCTH YEJI0BEKA B IPUPO/IE;
* (opMHPOBAHKE FKOJIOTUIECKOM KyJIbTYpHI B LIESIX COXPAHEHUSI COOCTBEHHOT'O 3/I0pPOBbS U OXPaHbl OKPYKAIOIIEH CpeIbl.

Joctmkenue 1eneit ooecneunBaeTcs pemenueM cienyromux 3AJAY:
o MPUOOpETEeHHE 3HAHUH O0YYAFOIIIMMHUCS O )KUBOU MPUPOJIC, 3aKOHOMEPHOCTIX CTPOCHHUS, )KH3HEACATEILHOCTH H CPE000Pa3yIOIIEH pOIH OpraHu3-
MOB; Y€JIOBEKE KaKOMOCOIMATLHOM CYIIIECTBE; O POJIU OMOIOTHYECKON HAYKH B MPAKTUICCKOU NEATSILHOCTH JIIOJICH;

* OBJIAJICHUE YMEHUSIMU [TPOBOJAUTH UCCIIEIOBAHUS C UCIIOIB30BaHUEM OHMOJIOTHYECKOro 000pyA0BaHUS U HAOIIOIEHUS 32 COCTOSIHUEM COOCTBEHHOIO Opra-
HU3MQ;

« OCBOCHHE MPUEMOB pabOThI ¢ OMOIOTHUYECKOH HHPOPMAIIHE, B TOM YHCIIE O COBPEMEHHBIX JTOCTHKCHHIX B 0071aCTH OMOJIOTHH, € aHaIN3 U KPUTHIECKOE
OLICHUBAHUE;

e BOCHHUTaHHE OMOJIOIMYECKU U KOJIOTUYECKH IPAMOTHOM JTMYHOCTH, TOTOBOM K COXpaHEHUIO COOCTBEHHOT'O 37I0POBbS U OXPAaHbI OKPY>KaIOIIEH cpebl.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «BHOJIOI'S1»

VueOHblit ipeaMeT «bruonorus pa3BUBaeT MPEACTABICHHUS O O3HABAEMOCTH JKMBOW MPHUPOJIBI U METO/IaX €€ MO3HAHUS, OH MO3BOJISIET CHOPMUPOBATH CUCTEMY HAyd-
HBIX 3HAHHUIT O )KUBBIX CHCTEMAaX, YMEHHs UX TOJy4aTh, IPUCBAUBATh M IIPUMEHSTh B )KU3HCHHBIX CUTYALHSIX.

Buonoruyeckas moAroToBka obecreyrnBaeT MOHUMaHue 00yJYalOIIMMUCS HAYYHBIX HPHHIMIIOB YEIOBEUSCKON ACATEIPHOCTH B IPHPOJIE, 3aKIIa/IbIBAET OCHOBBI KOJIO-
THYECKOH KYJIBTYpPBI, 3JI0POBOTO 00pa3a *KHU3HH.

HEJIM N3YYEHUA YYEBHOI'O ITPEIMETA «bBHOJIOI' U51»

Henstmu n3ydeHuns: OMONIOTHH Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUS SBISIOTCS:

4 (I)OpMI/IpOBaHI/Ie CHUCTEMBI 3HAHUU O IMpU3HaKax MU npoueccax XKUu3HCACATCIbHOCTU OHMOJIOTHYECKUX CHUCTEM Pa3HOro ypOBHA OpraHu3alvu,

 (opmupoBaHUE CUCTEMBI 3HAHUI 00 OCOOCHHOCTSIX CTPOCHHUS, )KU3HEICATEILHOCTH OPraHu3Ma 4eJI0BeKa, YCIOBUSIX COXPAHEHUsS €r0 3JJ0POBbS;

e (GopMHpOBaHHME YMEHHI IPUMEHSTh METO/Ibl OMOJIOTHYECKON HAYKH ISl H3Y4EHHs OMOJIOTUIECKUX CUCTEM, B TOM YHUCIIE U OPraHU3Ma YeJIOBeKa;

 (opmHpoBaHUE yMEHHI HCIOIB30BAaTh HHPOPMALIUIO O COBPEMEHHBIX JOCTH)KEHHUSAX B 001aCTH OMOIOTUH sl 00BSICHEHHS IPOLIECCOB U SBICHHUHN KUBOI MPUPOIBI 1
KH3HENIESTEIEHOCTH COOCTBEHHOTO OPraHn3Ma;

 (opmupoBaHue yMeHHI OOBSICHATH POJIb OMOJIOTHU B IPAKTHYECKOHN JIESITEILHOCTH JIFOJICH, 3HaYeHHe OMOIOrHYeCcKOro pa3Hoo0pasus il COXpaHeHus Onocgepsl, mo-
CJIC/ICTBUS JISATEIHHOCTH YEJIOBEKA B TIPUPOJIC;

 (opmHpOBaHKE FKOTOTUUECKOI KyJIbTYpHI B LIENSX COXPAHEHHUS] COOCTBEHHOTO 3/I0POBBS M OXPaHBI OKPYKAIOIIEH CPeIbl.

JocTtwkenue 1ieneit odecnieunBaercs pernieHneM cieayrommx 3AJJAY:
e TIpUOOpeTeHNEe 3HAHUI 00YJIAFOIIUMUCS O )KUBOW MPUPOE, 3aKOHOMEPHOCTSIX CTPOSHHS, KU3IHEACATEIHPHOCTH U Cpefoo0pa3yomeil poiii OpraHu3MOB; YeIOBEKe KaKk
OMOCOIHMAaIbHOM CYIIECTBE; O PO OMOJOTHYECKON HAyKH B MMPAKTUYECKOHN JIEATEIIEHOCTH JIFO/ICH;

* OBIIAJICHHE YMEHUSIMHU POBOUTH HCCIIEIOBAHMS C UCIIOJIB30BaHUEM OHOJIOTHYECKOT0 000y IOBaHMsI U HAOIIOICHHS 32 COCTOSTHIEM COOCTBEHHOTO OPTaHU3Ma;
e OCBOEHUE NMPUEMOB PaOOTHI ¢ OMOIOrHUYECKOM MH(OPMAITUEH, B TOM YHCIIE O COBPEMEHHBIX JIOCTIKEHUSAX B 00J1aCTH OUOJIOTHY, €€ aHAIIN3 U KPUTHYECKOE OIICHUBAHUE;
e BOCITUTaHWE OMOJIOTUIECKU M DKOJIOTHUSCKH TPAMOTHOM JIMIHOCTH, TOTOBOU K COXPaHEHHIO COOCTBEHHOTO 37I0OPOBBS U OXPaHBI OKPYIKAIOIIEH CPEIb.

MECTO YYEBHOI'O IPEJIMETA «bHOJIOI'US1» B YYHEBHOM IIJIAHE

B cootserctBum ¢ ®I'OC OOO 6uonorus ApiseTcs 00s13aTeNbHBIM MTPEIMETOM Ha YPOBHE OCHOBHOTO oOmiero oOpa3oBanus. JlanHas mporpamma mpeaycMaTpuBacT
n3yueHne OHoNoruu B 00bEMe 238 yacoB 3a mATh JeT o0yueHus: u3 pacuéra ¢ 5 mo 7 kiacc — 1 4ac B Hefnenmo, B 8—9 kiaccax — 2 yaca B HeJlen0. B TemaTuueckoM
TUTAHUPOBAHUH ISl KaXKAOT0 Kjlacca MpeyiaraeTcs pe3eps BPEMEHH, KOTOPBIM yUUTEIb MOXKET MCIIONb30BATh 110 CBOEMY YCMOTPEHHIO, B TOM YHUCIE JUIl KOHTPOJIBbHBIX,
CaMOCTOSITEIBHBIX paboT U 0000IIAIONINX YPOKOB.



COAEPXKXAHUE YYEBHOI'O IPE/IMETA «bUOJIOI'USD»
5 KJIACC

1. Buosnorus — Hayka 0 KUBO# PUPO/IC

[Nonsitue o xxu3nu. [Tpu3Haky kUBOTO (KJICTOYHOE CTPOCHUE, TUTAHUE, JIBIXaHUE, BBIJCIICHUE, POCT U Ap.). OOBEKTHI )KUBOW U HEXKUBOU MPUPOIBI, X cpaBHeHHE. JKu-
Basi M HEXKUBAs MPUPOJA — SIUHOE IIENO0e.

buonorust — cucrema Hayk o kuBO# mpupoje. OCHOBHBIE pa3fensl ononornu (00TaHWKa, 300JI0THSA, IKOJIOTHS, IIUTONOTHA, aHaToOMuA, (hu3uonorus u ap.). [Ipodec-
CHUH, CBSI3aHHBIE C OMOJIOTHEH: Bpad, BETepUHAp, IICUXOJIOT, arPOHOM, KUBOTHOBOA M Ap. (4—>5). CBs3p OMONOTHH ¢ IPYTHMH HaykaMu (MaTeMaTuka, reorpadus u ap.).
Posib Ouosoruu B mo3HaHWU OKPY>KAKOIIET0 MUPA M MPAKTHUSCKOH JIEATEIIbHOCTH COBPEMEHHOTO YeI0BEKa.

Kabunet 6uonoruu. [Ipapuna moseaeHus U paboThl B KAOWHETE ¢ OMOJIOTMIYCCKUMH TPHOOPAMU M MHCTPYMEHTaMHU.

Buonornueckue TEPMHHBI, TOHATHS, CAMBOJbI. MICTOUHMKH OWONOrHMUYecKrX 3HaHWH. [Tonck WH(pOpPMAIMU C UCIOJNB30BAHUEM PA3IHUYHBIX HNCTOYHHKOB (HAYYHO-
MOMyJIsIpHAsS TUTEepaTypa, CIpaBOYHUKH, IHTEpHET).

2. MeToabl H3YYeHHUs KUBOI PUPOIbI

Hayunbie MeTobl H3y4YeHHUs KUBOI NPUPOIBI: HAOIIOACHNE, SKCIIEPUMEHT, OIMCAHUE, H3MEPEHHUE, KiacCU(UKALMsL. Y CTPOHCTBO YBEIUIUTEIBHBIX IPUOOPOB: JYIIBl U
Mukpockorna. [IpaBuia paboTsl ¢ yBETHUUTEIHHBIMEA IPUOOPaAMHU.

Merton onucanusl B OMONOTHU (HATJISITHBIN, CIIOBECHBIH, cXeMaTHudeckuid). MeTtos; naMepeHus (HHCTPYMEHTHI n3MepeHust). Meton kiaccuukanuy opraHu3MoB, MPH-
MEHEHHUE JIBOMHBIX HA3BaHUH OpraH3MOB. HabmoaeHue u SKCIIepUMEHT KaK BeIyIie METOAbI OMOIOTHH.

Jlabopamopuvie u npakmuueckue pabomoi

1. Usyuenwne nabopaTopHOro 000pyIOBaHUS: TEPMOMETPHI, Bechl, Yamrku [letpu, mpobupku, MeH3ypku. [IpaBuia paboTsl ¢ 000pyaOBaHHEM B MITKOJIHHOM KaOWHETE.

2. O3HaKOMIIEHHE C YCTPOHUCTBOM JIyIIbl, CBETOBOTO MUKPOCKOIIA, TPaBUiIa PabOThl C HUMH.

3. O3HaKOMJICHHE C PACTUTEIBHBIMU U JKUBOTHBIMH KIIETKAMU: TOMaTa U apOy3a (HaTypaibHble ipenapartsl), HHQy30puu Ty(henbKe U THAPHI (TOTOBBIE MUKPOTIpenapa-
ThI) C TIOMOIIIBIO JIYIIBI U CBETOBOTO MUKPOCKOIIA.

DKeKypcuu unu 8UOeo0IKCKYpCuU

OgnaeHne METOAaMHU U3Y4YEHUs )KUBOH NPUPOIbI — HAOIIOAEHUEM U SKCIIEPUMEHTOM.

3. OpraHu3mMbl — TeJia KHBOW MPUPOIBI

[onsitue 06 opranusme. JlosaepHbie U sjepHbie opranu3mbl. Kitetka u e€ otkpeiTre. Kinetounoe crpoenue opranu3mMos. Luto-
JIOTHs — Hayka o KieTke. Kilerka — HauMeHbIlas eIUHHIIA CTPOCHUS M )KU3HEIEATSIIbHOCTH OpraHu3MoB. CTPOEHHE KIICTKH MO CBETOBBIM MHUKPOCKOIIOM: KJIETOUHAS
000J104Ka, IUTOILIa3Ma, SAPO.

OMHOKJIETOYHBIE 1 MHOTOKJIETOYHBIC OPraHn3Mbl. KIleTKu, TKaHH, OPTaHbl, CUCTEMbI OPTaHOB.

YKuzHenesTenbHOCTh Oprann3MoB. OCOOCHHOCTH CTPOCHHUS U TPOIIECCOB JKU3HEIEATEIILHOCTU Y PACTEHUH, )KUBOTHBIX, OAKTEepHii U TPHOOB.

CBolicTBa OpraHU3MOB: MUTAaHHUE, JbIXaHNUE, BBIJCIICHUE, IBUKCHHE, PA3MHOXKEHHUE, PAa3BUTHE, Pa3ApaXHUMOCTh, IPUCIIOCO0IeHHOCTh. OpraHu3M — eIHHOE HeJoe.

PaznooOpa3ue opranu3mMoB M WX KiIacCU(UKAIWs (TAaKCOHBI B OMOJIOTHUU: IAPCTBA, THUIBI (OTIEINbI), KIACChl, OTPSIbI (TIOPSAKK), CEMEHCTBA, POABI, BUbL. bakTepun u
BUPYCHI KaK (pOPMbI )KM3HH. 3HaYCHHE OaKTepUi M BUPYCOB B MIPUPOJIC U B )KU3HU Y€IOBEKa.

JlabopamopHule u npaxmuueckue pabomol

1. M3ydeHune KICTOK KOXKHIIBI YEIIYH JIyKa IO JYIIOH U MUKPOCKOIIOM (Ha IMPUMEPE CaMOCTOSATEIILHO MPUTOTOBJICHHOI'O MUKpPOIIpEIapara).

2. O3HaKOMIICHHE C MIPUHIIUIIAMH CHCTEMATHUKH OPraHHU3MOB.

3. Habmionenwue 3a motpeOIeHUEM BOJIbI PACTCHUEM.



4. OpraHu3msl U cpeia o0UTaHUSA

[Tonstue o cpene odutanus. BomHas, Ha3eMHO-BO3AYIIIHAS, TOYBESHHAsI, BHYyTPHOPTaHU3MEHHAs cpeibl oouTanus. [IpeacraBurenu cpen ooutanus. OCOOCHHOCTH CpeT
oburtanus oprann3MoB. [IpucnocoOeHnst opraHu3MoB K cpenie oonTanus. Ce30HHbIE M3MEHEHHUS B KU3HH OPraHu3MOB.
Jlabopamopnvie u npakmudeckue pabomul

BrisBiienrne mpucnocoOIeHn OpraHu3MOB K cpefie 0OnTaHus (Ha KOHKPETHBIX PUMEpPax).
DKCKypcuu unu 8udeo IKCKypcuul

PactuTenbHbIN U )KUBOTHBIH MUP POJTHOTO Kpas (KpaeBeJCHHE).
5. IIpupoanbie cooduecTBa

[onsTre o mpupoaHOM coobmiecTBe. B3anMocBs3u opraHn3MOB B IPUPOIHBIX cooOImecTBax. [Iuimessie cBsi3u B coobmecTBax. llumeBsie 3BeHbs, €M U CETH MHTAa-
Hus. [IponsBoauTeny, MOTPEOUTENN U Pa3pyIINTENN OPTAHNIECKIX BEMIECTB B IPUPOIHBIX coodmecTBax. [[puMeps! mpupoaHbIX co00mEecTB (Jec, mpyd, 03epo H ap.).

I/ICKyCCTBeHHHe COO6H_I€CTB3., X OTIIMYUTECIIBHBIC IIPU3HAKU OT IIPHUPOIHBIX COO6H_ICCTB. HpI/I‘II/IHH HCyCTOf/‘I‘II/IBOCTI/I HNCKYCCTBECHHBIX COO6H.[€CTB. Poms HNCKYCCTBCH-
HBIX COO6H.I€CTB B )KM3HH YCJIOBCKA.

[Mpupoansie 3061 3emin, ux ooduratenu. Gnopa u GpayHa npupoaAHBIX 30H. JIaHAMAPTE: TPUPOAHBIE U KYIbTypPHEIE.
Jlabopamopuvie u npakmuueckue pabomoi

NzydeHne MCKycCTBEHHBIX COOOIECTB U X OOUTaTeNel (Ha MpuMepe akBapuyma 1 Jp.).

DKCKypcuu unu 8udeo IKCKypcuu

1. M3ydeHne mpupogHBIX COOOIIECTB (Ha MpUMepe Jieca, 03epa, Ipy/a, Iyra u ap.).

2. M3ydeHune Ce30HHBIX SBJICHUN B )KM3HH MTPUPOIHBIX COOOIIIECTB.

6. KuBasi npupoa u 4ejioBeK

W3meHeHus B IpUPOZE B CBSI3H C PA3BUTHEM CEJIBCKOTO XO3SIMCTBA, MPOU3BOACTBA U POCTOM YHCICHHOCTH HaceJeHUs. BrnusiHue denoBeka Ha KHUBYIO IPUPOAY B XOAE
ructopur. I’ mo6abHpIe 3KOJIOTHIECKHE TPOOIeMBl. 3arps3HeHne BO3AYIITHOW U BOAHOM 0000ovek 3emiu, oTepH MOYB, UX npenorspamienue. [lytu coxpanenust 6uoso-

THYECKOro pazHooOpaszus. OxpaHsieMble TEPPUTOPUH (3aNIOBEAHUKH, 3aKa3HUKH, HAIIMOHAIBHbBIC TIAPKH, MaMATHUKU Tpupojibl). KpacHas kaura P®. Oco3Hanue KU3HU
KaK BEJIHMKOH LIEHHOCTH.

Ipaxmuueckue pabomul
[IpoBenenue akuu o yoopke Mycopa B OJImKaiIiieM Jiecy, apke, CKBepe MM Ha MIPHIIKOJIbHON TEPPUTOPHH.

6 KIACC

1.PacTurtesbHBIN OPpraHu3M

Borannka — Hayka o pacteHusix. Paznensl 6otanuku. CBsizb OOTaHUKY C APYTHMHU HayKaMH M TeXHUKoW. OOIIne Npu3HaKu pacTeHUH.
Paznoobpasue pacteHnil. YpOBHM OpraHU3alMu pacTUTENFHOTO Opranu3Ma. Beicime n Husmme pactenns. CriopoBble U CEMEHHbBIE PACTCHHS.

PacturennHas KieTka. I/ISyquI/Ie paCTI/ITeHBHOﬁ KJIETKH 11O CBETOBBIM MUKPOCKOIIOM: KJICTOYHAsA 060.]'[0‘-11(3, AApO, UTOILIa3Ma (HHaCTI/IHBI, MUTOXOHAPHH, BAKYOJIU C
KJIICTOYHBIM COKOM). PacturennHbIC TKAHM. (DYHKHI/II/I PaCTUTECIIBHBIX TKaHEH.

Oprans! U cUCTEMBI OPraHoB pacTeHuid. CTpoeHHe OpraHOB PACTUTENLHOTO OPTraHU3Ma, X POJIb M CBA3b MEKIY COOOM.
Jlabopamopuvie u npakmuueckue pabomul

1. M3y4yeHne MUKPOCKOITMYECKOTO CTPOCHHUS JINCTA BOJHOTO PACTEHUS JI0/IEH.

2. HM3yuyeHue cTpoeHHs PaCTUTENbHBIX TKaHEH (KCIIOIb30BaHUE MUKPOIPENAPaTOB).

3. M3ydyeHue BHEIIHETO CTPOCHHS TPABSIHUCTOTO IBETKOBOTO PACTECHUS (HA KUBBIX MM TepOapHBIX dK3EMILISpaX PaCTCHHI): MACTYIIbs CYMKa, PeIbKa TUKAs, JTIOTHK
eAKU 1 1p.).

OKCKypcuu unu 8udeo IKCKypcuu
O3HakoMIIeHHE B IPUPOE C IIBETKOBBIMU PACTEHHSIMH.



2. CTpoeHne U KU3HEACHATECJIbHOCTD PACTUTE/ILHOI0 OPraHu3smMa

Ilumanue pacmenus

Kopens — opran nouBeHHOT0 (MHHEpanbHOro) nutanusl. KopHu 1 KopHeBble cucTeMbl. Buabl KOpHEH 1 TUIBI KOPHEBBIX CHCTeM. BHelIHee 1 BHyTpEeHHEE CTPOEHHE
KOpHS B cBsA3HU ¢ ero ¢pynkuusamu. Kopresoii yexnuk. 30Hbl KopHs. KopHesble Bonocku. Poct kopas. [lornonienne KOpHAMHE BOAbl 1 MUHEPAJIbHBIX BELIECTB, HEOOXOIH-
MBIX PacTeHHUIO (KOpHEBOE IaBieHue, ocMoc). Bunonsmenenue kopuei. Ilousa, e€ mnogopoaue. 3HaueHne oOpabOTKH MOUBHI (OKYYHBaHUE), BHECEHUS YIOOpEHHA, IPO-
PEKUBaHUA IPOPOCTKOB, MOJIMBA AJIS )KU3HU KYJIBTYPHBIX pacTeHui. I naponoHuka.

[ToGer u mouku. Jlucropacnonoxenue W jucToBas Mo3anka. CTpoeHue W (yHKUMH aucTa. [IpocTbie W cinokHbIe TUCThA. Bugonsmenenus nuctbeB. OcoOeHHOCTH
BHYTPEHHETO CTPOCHHUS JINCTA B CBA3H C €r0 PYHKIMSIMHU (KOXKHIA U YCTHHLA, OCHOBHASI TKaHb JINCTA, MPOBOASIIME Ty4YKH). JIncT — opran Bo3aymHoro nutanusi. ®orto-
cuHTe3. 3HaueHne (JOTOCHHTE3a B IIPUPOJIC U B )KU3HHU YEIIOBEKA.

JlaGopatopHble 1 IPaKTUIECKUE PabOThI

N3yyeHne cTpoeHHs KOPHEBBIX CUCTEM (CTEPIKHEBOW M MOUYKOBATOW) HA MPUMEpPE TepOapHBIX SK3EMIUIIPOB HITH KUBBIX PACTCHHU.
Nzydenue Mukponpenapara KJIeToK KOpHs.
H3yyeHne cTpoeHHs BEr€TaTUBHBIX U T€HEPAaTHBHBIX MOYEK (HA MPUMEPE CUPEHHM, TOTIONA U Ip.).
O3HaKOMJICHHE C BHELLTHUM CTPOEHHEM JINCTHEB U JIUCTOPACIIONIOKEHUEM (HA KOMHATHBIX PACTCHHUSX).
H3yyeHrne MUKpOCKOIIMYECKOTI'O CTPOCHHS JINCTA (HAa TOTOBBIX MUKpPOTIpenaparax).

6. Habmozenue mporecca BBIIEICHUS KHCIOPOAa Ha CBETY aKBAPHYMHBIMU PACTCHUSIMH.

JpIXxaHue pacTeHHs

Jpixanue KopHA. PpIxyieHne MOYBBI A YIYUIIEHUS JbIXaHUS KOpHEH. YCIIoBuUs, MPENsITCTBYIONINE AbIXaHUI0 KOpHEH. JIMCT kak opraH AbIxaHus (YCTBUYHBIN amra-
par). [loctynienue B nuct atMocdepHoro Bozayxa. CuiibHast 3alblIEHHOCTh BO3yXa KaK HPEIsTCTBUE IS IbIXxaHus JucTbeB. CTedenb Kak OpraH AbIXaHWs (Haaudue
YCTBUII B KOXKHUIIE, yedeBn4eK). OcOOEHHOCTH IbIXaHUs pacTeHUI. B3anMocBs3b AbIXaHHs PacTeHUs ¢ (POTOCHHTE30M.

JlaGopatopHble 1 IpaKTUIECKUE PabOoThI

N3yuenue ponu peIXJaeHUs A AbIXaHUS KOPHEH.

TpaHcHopT BelecTB B paCTEHUH

Heoprannueckue (Boga, MUHEpaJIbHBIE COJIM) U OpPraHUYECKUe BeulecTBa (OEIKH, JKHUPBI, YIIIEBOAbI, HYKIEHHOBBIE KUCIOTHI, BATAMUHBI U Jp.) pacTeHus. CBs3b Kiie-
TOYHOTO CTPOEHHS cTeOus ¢ ero GyHKuusMH. Poct ctebnst B umHy. Kitletounoe cTpoeHue cTe0is TpaBIHUCTOTO PACTEHHUS: KOYKHIIA, IIPOBOISIINE MYyYKH, OCHOBHAS TKaHb
(mapenxuma). Kiterounoe crpoeHme ctebiis IpeBeCHOro pacTeHus: Kopa (mpooka, ry0), kaMOuii, mpeBecrHa U cepAneBuHa. Poct crebns B TonmmuHy. [IpoBonsme Tkanu
KOpHs. TpaHCOpT BOABI U MUHEPAIbHBIX BEIIECTB B PACTEHUH (COCYIbI IPEBECHHBI) — BOCXOIAMIMN TOK. VcmapeHue Boabl depe3 creOenb U JUCThs (TpaHCTIUpALHs).
Perynsitust ncniapeHust BOJbI B pacTeHUH. BiuisiHMe BHEITHUX YCIOBUI Ha McNapeHue BOjbl. TPaHCIOPT OPraHUYECKUX BEUIECTB B pacTEHHU (CUTOBUIHBIC TPYOKH I1y0a)
— Hucxopsmuii Tok. [lepepacnpenenenue u 3anacanue BEeLIECTB B pacTeHUH. BuaonameHEHHBIE TOOErH: KOPHEBHILE, KIIyOeHb, TykoBulla. X cTpoenue; buonoruueckoe
U X034lCTBEHHOE 3HAYCHHE.

SARESIR e

Jlabopamopmuvie u npakmuueckue pabomul

1. OOHapyXeHHE HEOPTaHNUECKUX M OPraHUYECKUX BEIIECTB B PACTCHUU.

2. PaccmaTtprBaHne MEKPOCKOIIMYECKOTO CTPOEHHS BETKH JepeBa (Ha TOTOBOM MHUKpOIIpenapare).
3. BblsgBieHNE IEpeABIKEHUS BOJbI U MUHEPAJIBHBIX BEILECTB 110 APEBECHHE.

4. WccnenoBanue CTpOEHUS KOPHEBUINA, KITYOHS, TyKOBHUIIBL.

Pocm pacmenusn
ObpazoBatenbHbie TKaHU. KoHyC HapacTaHus no0era, pocT KOHYMKA KOpHs. BepXyIeuHblii 1 BCTaBOYHKIN pocT. PocT KopHs 1 cTeb:s B ToNmuHy, kamowuii. O0pa3oBa-
HUE TOJAMYHBIX KOJIEI Y IPEBECHBIX pacTeHUH. BimsHue GuTOropMoHOB Ha pOCT pacTeHus. PocToBbie qBmkeHus pacteHuit. Pasputue nodera u3 mouku. BerBneHue mode-
TOB. YTpaBieHue pocToM pacteHusi. @opmupoBanne KpoHbl. [[puMeHenne 3HaHU 0 pOCTe PaCTCHUS B CEIbCKOM X03s1cTBE. Pa3BuTHE OOKOBEBIX ITOOETOB.
JlabopamopHule u npakmuueckue pabomot
1. HaOnronmeHue 3a pocToM KOpHSL.
2. Habnronenue 3a poctom mobera.



3. OHpeI[CJ'ICHI/IC BO3pacTa ACpCBa 10 CIUITY.

Pazmnoorcenue pacmenus
BereraruBHOE pazMHOKEHHE I[BETKOBBIX PACTCHHH B MpHUpojae. BeretaTuBHOE pasMHOXKEHUE KyIbTYpHBIX pacTeHui. Kinonbel. CoxpaHeHrne Mpu3HAKOB MaTEPHHCKOTO
pacTeHus. X0354HCTBEHHOE 3HAaUEHNE BET€TaTUBHOIO pa3MHOKeHus. CeMeHHOe (TeHepaTuBHOE) pa3MHOXeHe pacTeHui. L[BeTku u conserus. Onbinenue. [lepexkpéctHoe
omblIeHNE (BETPOM, JKUBOTHBIMH, BOJIOW) U camoonbuieHe. [{BoiiHOe oronoTBopeHue. HacnenoBanue npusHakoB oboux pacteHuit. OOpa3oBaHue MIOA0B U ceMsH. Tu-
eI TUT0/I0B. PacpocTpanenne miooB U ceMsH B mpupoje. CocTaB M CTPOCHHE CeMSH. Y CIIOBUS MpopacTanus cemsH. [loaroToBka ceMsaH Kk moceBy. PazButue mpopocT-
KOB.

JlabopamopHuvie u npakmuueckue pabomoi

1. OBnaneHue npuéMamMH BET€TaTUBHOTO Pa3MHOXKEHHS paCTEHUH (YepeHKOBaHKE MOOEroB, YepeHKOBaHKE JIMCTHEB U JAp.) HA MPpUMEpe KOMHATHBIX pacTeHui (Tpane-
CKaHIUsl, CEHIIONUS, OETOHMsI, CAHCEBbEpa H JIp. ).

2. W3ydeHue cTpOECHHUsI LIBETKOB.

3. O3HaKOMJICHHE C PA3IUYHBIMHU TUIIAMHU COL[BETHH.

4. V3ydeHue CTPOEHUS CEMSH ABYI0JIBHBIX PACTEHUM.

5. W3y4eHue CTpOECHMsI CEMSIH OJJHOIONIBHBIX PACTEHUN.

6. OmnpeneneHne BCX0KECTH CEMSH KyJIBTYPHBIX pPACTEHUH U TIOCEB UX B TPYHT.

Paseumue pacmenus
PasBuTre uBetkoBoro pactenusi. OCHOBHBIE TIEPHOABI pa3BUTHsL. LIMKIT pa3BUTHsI IIBETKOBOTO pacTeHHs. BiusHue (pakTOpoB BHEIIHEH cpellbl HA pa3BUTHE LIBETKOBBIX
pactenuii. JKusHeHHbIe (YOPMBI IIBETKOBBIX PACTECHHH.
JlabopamopHuvie u npakmuueckue pabomoi
1. HaOmronenue 3a pocTOM M Pa3BUTHUEM LIBETKOBOTO PACTEHMSI B KOMHATHBIX YCJIOBUAX (Ha mpuMepe (pacou Wik HOCEBHOIO ropoxa).
2. OnpeneneHue ycaoBUi NpOpacTaHUs CEMSIH.

7 KJIACC

1.Cucremarnyeckue rpynnbl pacTeHui

Knaccugpuxayua pacmenuii. Bun xak ocHOBHasi cucteMarnyeckas kareropus. CucTemMa pacTUTENIbHOTO MUpa. Husime, BEICIINE CIIOPOBBIC, BHICIINE CEMEHHBIC pac-
TeHusi. OCHOBHBIE TaKCOHBI (KaTErOpHUH) CUCTEMATHKH PacTeHHUH (IIapCTBO, OTAEN, KJIACC, MOPAIOK, CEMENCTBO, po, Bua). McTopus pa3BUTHS CHCTEMATHKH, OTICAHUE
BUIO0B, OTKPLITHEC HOBBIX BUJIOB. Ponb cucteMaTUKH B OMOJIOTHH.

Huzwue pacmenusa. Booopocau. O61mas xapaktepucTrka Bojopocieir. OTHOKIETOYHbIE 1 MHOTOKJIIETOYHBIE 3eN€HbIe BOIopociu. CTpOeHHE U KU3HEACITeITHHOCTh
3enEHbIX Bogopocieil. PazmHoxxenne 3en€HBIX BOIOpocCiei (6ecmonoe 1 mojioBoe). bypble u KpacHbIe BOAOPOCIH, HX CTPOCHHUE U JKU3HEACATEIHHOCTh. 3HAUCHUE BOIO-
pocIiei B IpupoJie U )KU3HU YETIOBEKA.

Buvicuue cnoposvie pacmenusn. Moxosuousie (Mxu). O0uias xapaktepuctuka MxoB. CTpOCHHUE U KU3HEACITESIHHOCTh 3eIEHBIX U C(harHoBeIX MXOB. [Ipucnocobnen-
HOCTH MXOB K XWU3HH Ha CHUIIBHO YBJ'Ia)KHéHHBIX nouBax. Pa3sMHOXeHHE MXOB, IIUKJI pa3BUTHA Ha IIPUMEPE 3eJIEHOTO0 MXa KYKYHIKHWH jéd. Pons Mx0B B 3a00/1auMBaHuA
nouB u Topdoodpazoanuu. Mcmnonb3oBanne Topda v IPOAYKTOB ero nepepaboTKH B XO3SMHCTBEHHOM e TEILHOCTH YeI0BeKa.

Ilnaynosuonsie (Ilnaynsr). Xeouieeuonvte (Xeowsu), Ilanopomnuxosuonsie (Ilanopomuuru). O0mas XxapakTeprucTHKA. Y CIIOKHEHHE CTPOSHUS ATIOPOTHUKOO0pa3-
HBIX PaCTEHHI 10 CpaBHEHUIO ¢ MxaMu. OCOOCHHOCTH CTPOCHHS 1 )KU3HEIEATEIILHOCTH TIAYHOB, XBOIIIEH U MAIIOPOTHUKOB. Pa3zMHOXeHMEe MarnopoTHUKO0Opa3HbIX. [uki
Pa3BUTUA MTAIIOPOTHUKA. Pons APEBHUX HaHOpOTHI/IKOO6paSHLIX B 06pa3013aH1/H/1 KaMC€HHOTI'O YyI'JId. 3HayeHune HaHOpOTHI/IKOO6pa3HLIX B IIPpUPOJIC U JKU3HHU YCITIOBCKA.

Boicuue cemennvie pacmenusa. I'onocemennsle. O0Omast xapakTepucTHKa. XBOWHBIE pacTeHus, UX pazHooOpasue. CTpoeHHe U KU3HEAESTeIbHOCTh XBOWHBIX. Pa3-
MHOXCHUE XBOP’IHBIX, IUKIT pa3BUTUA Ha IPUMEPE COCHBIL. 3HauyeHnEe XBOMHBIX paCTeHI/Iﬁ B ITPUPOJEC U KMU3HU YCIIOBCKA.

Ilokpovimocemennuie (yeemkosvie) pacmenusa. Obmas xapakrepuctaka. OcoOEHHOCTH CTPOCHHS M KU3HEAESTETFHOCTH OKPHITOCEMEHHBIX KaK HanOoJiee BBICOKOOP-
TaHW30BaHHOW TPYMIBI PACTEHUH, UX rocrnoacTBo Ha 3emite. Kimaccumkaius mOKpITOCEMEHHBIX pacTeHuil: kinace JByaonsHble U k1acc OxHomonsHbe. [Ipu3nakn kiac-



coB. [{ukn pa3BUTHS TOKPHITOCEMEHHOTO PaCTCHUSI.

Cemeiicmea noKpvimoceMeHHbIX™ (46emKoevix) pacmenuil. XapakTepHbIe IpU3HAKKA ceMelcTB kinacca /[Bynonpabie (Kpecrompernsie, nnu Kamyctasie, Po3orser-
Hble, niu Po3oBble, MoThUTEKOBEIE, Wi boOoBEIe, [TacnénoBrie, ClaoKHOIBETHBIC, UM ACTpOBEIe) U Kiacca OmHomoipHbe (JInneitasle, 3maku, uau MATIUKOBEIE) **,
MHuoroo0pasue pacteHuid. J[ukopacTyiue npeacTaBuTeNd ceMeicTB. KynbTypHbIe IPECTaBUTEIH CEMENCTB, X UCIIOJIb30BAHUE YCIIOBEKOM.

* — HM3y9aroTcs TpY ceMeHCTBa PacTEHUH MO BBIOOPY YUHUTENS C YIETOM MECTHBIX YCIOBHNA. MOXKHO MCIIONB30BaTh CEMENCTBA, He BOMIEAIINE B TIEpEUYeHb, €CITH OHH
SIBIITIOTCS HanboJiee paciipoCTPaHEHHBIMHU B TAHHOM PETHOHE.

** — Mopdonornueckass XapakTeprUCTHKa U OTIpeNeIeHne ceMeiicTB kimacca JByAoiapHBIE U ceMeicTB Kiacca OMHOMONBHBIE OCYIIECTBISIETCS Ha JIA0OPATOPHBIX H
MMPaKTHYECKUX paboTax.

JlabopamopHule u npakmuueckue pabomol
W3zydeHune cTpoeHUs OJTHOKJICTOUYHBIX BOJIOPOCIICH (HA MPUMEpPE XJIaMHIOMOHA/IBI H XJIOPEILIBI).

W3ydeHne CTpOCHHS MHOTOKJIETOUHBIX HUTYATHIX BOJIOPOCIIEH (Ha IpUMEPEe CITUPOTUPHI U YIOTPUKCA).
W3yveHre BHENIHETO CTPOCHHS MXOB (Ha MECTHBIX BHJIaX).

N3ydenune BHEIIHETO CTPOEHUS MAOPOTHUKA WK XBOIIA.
W3ydeHne BHEIIHETO CTPOCHUS BETOK, XBOH, IIHUIIEK M CEMSH TOJIOCEMEHHBIX PACTeHHH (Ha MpUMepe e, COCHBI MITH JINCTBEHHUIIBI ).
W3ydeHre BHENTHETO CTPOSHHS MOKPHITOCEMEHHBIX PACTEHUH.
7. UsydeHnne mpusHakoB npencraButeneit cemeiicts: Kpecronsernrie (Kamyctasie), Pozonsernsie (Po3oBbie), MotsuibkoBbie (bobo- Bbie), [lacnénoBrie, CrnoxHO-
uBeTHble (ActpoBsie), JInneitnoie, 3naku (MSTIMKOBBIC) HA repOapHBIX U HATYpaJbHBIX 00pa3iax.
8. OmpeneneHue BUIOB pacTeHUM (Ha mpuMepe TPEX CEMEUCTB) C UCIIOIB30BAHUEM OIMPEACIUTENCH paCTEHUHN HIIK ONPEICTUTEIbHBIX KapTOUEeK.
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2.Pa3BuTHe pacTUTEILHOr0 MHpPa Ha 3emite

OBOIOIMOHHOE Pa3BUTHE pacTUTEIHHOI0 Mupa Ha 3emie. CoxpaHeHHe B 3eMHOI KOpe pacTUTENbHBIX OCTATKOB, UX H3y4eHHUe. « KuBble HCKOMTaeMble» pacTUTEIBLHOTO
uapctBa. JKusHp pactenuid B Boxe. IlepBrie HazemHble pacTeHUs. OCBOCHUE PACTEHUSMM CYIIHM. DTalbl Pa3BUTHUS HA3€MHBIX PACTEHUHA OCHOBHBIX CHUCTEMATHYECKUX
rpymn. Beimepiuune pacteHus.

IDKeKypcuu unu 8udeo dIKCKypcuu

PasBuTHe pacTuTenbHOro Mupa Ha 3emile (SKCKYpPCHsl B HaJICOHTOIOTHYECKUI MIIH KPaeBEAUECKHIA My3el).

3.PacTeHusi B NpUPOIHBIX COO0IIECTBAX

Pactenus u cpena oduranus. Jxonoruueckie GakTopbl. PacTeHus 1 yCIoBUS HEXKHMBOM MPHUPOJIBI: CBET, TEMIIEpaTypa, Biara, arMocepHslii Bo3ayx. PacTenus u ycio-
BUS JKUBOW MPHUPOJIBI: MPSIMOE U KOCBEHHOE BO3/ICHCTBHE OPraHM3MOB Ha pacTeHus. [IprcrocobIeHHOCTh pacTeHH K cpefie 0OuTaHus. B3auMocCBs3M pacTeHUd MKy
c000if ¥ C IPYyTrUMH OpTaHU3MaAMH.

PacturenbHble coobmecTBa. BumoBoi cocTaB pacTHUTENBHBIX COOOIIECTB, IPeodIaialoine B HUX pacTeHus. Pacrpenienenrie BUI0B B pacTUTENbHBIX coobmecTBax. Ce-
30HHBIC U3MEHEHUS B JKU3HU PACTUTEIHHOTO coobIecTBa. CMEHa pacTUTENBHBIX COOOIIECTB. PacTUTENBHOCT (PacTUTENBHBIN MTOKPOB) MPUPOAHEIX 30H 3emun. dopa.

4.PacTeHUs U YeJI0BEK

KynbeTypHble pacTeHUs 1 UX TPOUCXOKAeHHE. LIeHTpbl MHOr00Opas3usi 1 MPOUCXOKACHUS KyJIbTYPHBIX pacTeHuil. 3emuieaenue. KynbTypHbie pacTeHHs CElTbCKOXO035H-
CTBEHHBIX YI'OJHIA: OBOILIHBIE, TJIOJOBOSTOIHBIE, TIOJIEeBbIe. PacTeHns ropoaa, ocoOeHHOCTh Topoackoi duopsl. [lapku, neconmapku, ckBepsl, OoTaHuUecKue caibl. [lexo-
paTHBHOE IIBETOBOACTBO. KOMHaTHBIE pacTeHunsi, KOMHATHOE I[BETOBOACTBO. [locmencTBus nesTensHOCTH YenoBeka B akocucTteMax. OxpaHa pacTUTENsHOrO Mupa. Boc-
CTaHOBJICHHE YMCJICHHOCTH PEIKUX BUIOB pacTeHHi: 0cobo oxpansiemble npupoansie Tepputopun (OOIIT). Kpacnas kaura Poccun. Mepbl coxpaHeHHsT pacTUTEIBHOTO
MHpa.

OKCKypcuu unu 8udeo IKCKypcuu

1. U3y4eHune cenbCKOX039iCTBEHHBIX PACTEHUI PErHOHa.

2. W3y4eHue COpHBIX pacTEHUI PEruoHa.



5.I'pu6bl. JIumaiinuku. Bakrepnn

I'pu6s1. O0mas xapakrepuctuka. lnamnounsie rpubbl, UX CTPOCHHE, TUTAHKUE, POCT, pasMHOXKeHHE. Che00HbIC U SIOBUTHIC IPUOBL. Mepbl poduIaKTHKU 3a00J1eBa-
HUH, CBA3aHHBIX ¢ rpuOamMu. 3HAYCHHUE MUISIIOYHBIX TPUOOB B MPUPOIHBIX COOOIECTBAX ¥ JKM3HM YeIoBeKa. [[pOMBIIIIICHHOE BhIpAIIMBAHUE MUISIIOYHBIX TPHOOB (11aM-
ITHHBOHBI ).

[TnecueBbie TpHOBL. [poxokeBbie TPHUOBI. 3HAUYCHNE TICCHEBBIX M IPOYKKEBBIX TPHOOB B MPUPOJIC W KU3HM UYeJOoBeKa (MHINeBas W GapMarieBTHICCKas TPOMBIIIICH-
HOCTB H Jp.).

[Mapasutrueckue rpudbl. PazHooOpasue u 3HaUeHUE MApa3UTUIECKUX TPUOOB (TOJIOBHS, CIIOPBIHBS, puTodTOopa, TPYTOBUK U Ap.). boprba ¢ 3a001eBaHUsIMHU, BBI3BIBAC-
MBIMH [TaPa3UTHYECKUMHU TPHOaAMHU.

JInmaitHukn — KOMITIEKCHBIE opraHu3Mbl. CTpoeHHe HIMAaiHUKOB. [IuTanue, pocT U pa3MHOXKEHHUE JTUITAWHUKOB. 3HAUYCHNE JTUIIIAWHUKOB B TIPUPOJIC W JKH3HU YEII0-
BeKa.

Bakrepun — nosimepabie opranu3Mbl. O0mIas xapakTeprucTuka Oaktepuil. bakTtepnansHas kiueTka. PasMHokerne Oaktepuit. Pactipoctpanenue 6akrepuid. Paznoobpa-
3ue Oaktepuii. 3HaUeHNe OaKTepuil B MPUPOIHBIX coobiecTBax. bonesHeTBopHbIe OaKTepHu U Mephl MPOPHIAKTHKH 3a00JIeBaHNUH, BBI3BIBAEMBIX OakTepusMu. bakrepun
Ha CITy’)k0e y JeoBeKa (B CETbCKOM XO03SICTBE, IPOMBIIIIEHHOCTH).

Jlabopamopuvie u npakmuueckue pabomul

1. M3y4eHue cTpoeHHsT OJHOKIETOYHBIX (MYKOP) U MHOTOKJICTOUHBIX (IEHUIUILT) TJIECHEBBIX IPUOOB.

2. H3yueHue cTpoeHUs IUIOMOBBIX TEJ MUIAIIOYHBIX TPHOOB (MM H3yYSHHE IUISTIOYHBIX TPHOOB HAa MYJISDKAX).

3. W3ydeHue cTpoeHMs IMIIATHUKOB.

4. Nzydenune crpoeHuns 6akTepuii (Ha TOTOBBIX MUKPOITPETIaparax).

8 KIIACC

1.7’KuBoTHBbIii oprannsm

3oosi0orUg — HayKa 0 XKHUBOTHBIX. Pa3aens! 300morun. CBsI3b 300JI0THH € APYTUMH HayKaMH U TEXHUKOM.

OOmire mpu3HaKW )KUBOTHBIX. OTIHYHS KUBOTHBIX OT pacTeHnid. MHOrooOpasue )KMBOTHOTO Mupa. OJHOKIETOYHBIE H MHOTOKJIETOUHBIE )KUBOTHBIE. DOpMa Tena K-
BOTHOT'O, CHMMETPHSI, pa3Mephl TeNa U JIp.

KuotHas knerka. OTKpbITHE KUBOTHOW KiIeTKH (A. JIeBeHryk). CTpoeHre UBOTHOM KIIETKH: KIETOUYHAs MeMOpaHa, OpraHOMIbI MIEPEIBIKEHUS, PO C SAAPBIIIKOM,
HUTOIUIa3Ma (MUTOXOHAPHH, IHILEBAPUTEIbHBIE U COKPATUTENbHBIE BaKyOJH, JIM30COMBI, KJIETOUHBINH 1eHTp). IIpoueccsl, npoucxonsimue B KieTke. [leneHne KIeTKH.
TkaHM KUBOTHBIX, UX pazHoOOpasue. OpraHbl U CHCTEMBI OPTaHOB KUBOTHBIX. OpraHu3M — eIMHOE IeNI0e.

Jlabopamopuvie u npakmuueckue pabomul

HccnenoBanre moa MUKPOCKOIIOM TOTOBBIX MHKPOIIPENapaTOB KJIETOK M TKaHEH KUBOTHBIX.

2. CTpoelme H KUBHEACATECJIbHOCTL OpranuimMa JKHBOTHOI0*

*(Temvl 2 u 3 603MONCHO MEHAMb MECMAMU NO YCMOMPEHUIO YUUMETS, PACCMAMPUBAsL COOepIIcanue memvl 2 6 Kawecmee 0000weHUs yueOHo20 mamepuaia)

Onopa u osuscenue xncugomnupix. OCOOEHHOCTH THAPOCTATHIECKOTO, HAPY)KHOTO W BHYTPEHHETO CKelieTa Y )KMBOTHBIX. [lepeiBikeHne y OJJHOKIETOUHbIX (aMED0-
BUIHOE, JK'YTUKOBOE). MBbIIIICUHbIC JBHUKCHUS Y MHOTOKJIETOYHBIX: MOJIET HACEKOMBIX, IITHUII; IJIABAaHKE PHIO; IBMYKCHUE 110 CYIIE MMO3BOHOYHBIX JKMBOTHBIX (ITOJI3aHUE,
Oer, xonp0a u Ap.). PeruakHble KOHEYHOCTH.

Iumanue u nuwesapenue y rxcusomupix. 3HaueHue nutanus. [lutanue u nuuieBapeHue y npocreimux. BHyTpHUIIONocTHOE W BHYTPUKIIETOYHOE MUIIEBApEHe, 3a-
MKHYTasi ¥ CKBO3HAs TUINEBAPUTEIbHAS CUCTEMA Y OECIIO3BOHOYHBIX. [IuIieBapuTeNbHEIN TPAKT Y TO3BOHOYHBIX, TUIIEBAPUTEIbHBIE JKee3bl. DepMeHThl. OCOOEHHOCTH
MHUIIEBAPUTEIILHOM CUCTEMBI Y TIPEJCTABUTEIICH OTPAI0B MIICKOITUTAIOIIHX.

Jvixanue yscusomusix. 3HaueHue npixanus. ['a3000MeH yepes3 BCIO MOBEPXHOCTH KieTku. JKabepHoe nbixanue. HapyxHble 1 BHyTpeHHHE )ka0pel. KoxHoe, TpaxeliHoe,
NE€rovYHoe JIbIXxaHue y oourarenerd cyn. OcoOEHHOCTH KOKHOTO JIbIXaHus. POJb BO3MYIIHBIX MEIIKOB Yy TITHII.



Tpancnopm eeuwsecme y scueommnpix. Ponp TpaHCTIOpPTa BEIIECTB B OPraHW3ME JKUBOTHBIX. 3aMKHYTas W HE3aMKHYTas KPOBEHOCHBIE CHCTEMBI y 0ECIO3BOHOYHBIX.
Cepaue, KpoBeHOCHBIE cocybl. CITMHHON M OPIOIITHOMN COCYIBI, KAMMILISPBL, <«JI0XKHBIE ceplila» Y A0k IeBoro 4epBs. OCOOCHHOCTH CTPOSHHS HE3aMKHYTOW KPOBEHOCHOU
CHCTEMBI Y MOJUTIOCKOB U HaceKOMBIX. Kpyru kpoBooOpatieHus: 1 0COOCHHOCTH CTPOESHHSI Cep/Iel] Y TO3BOHOUHBIX, YCIOKHEHNE CHCTEMbI KPOBOOOPAIICHHSI.

Buiodenenue y srcusommnpix. 3HaueHue BhIIEICHUS KOHEYHBIX MPOLYKTOB 0OMeHa BemecTB. COKpaTHTENbHBIC BAKYOJIH Y IPOCTEHIINX. 3BE31UaThIC KICTKH M KaHAIBIBI
y TUIOCKHX YepBeH, BHIJICIUTENbHBIE TPYOOUKH U BOPOHKH y KOJNBYATHIX YepBeil. MaIbIUTHEBHI COCYIB Y HACEKOMBIX. [l09kH (TyTOBHIHBIE W Ta30BbIE), MOYETOYHHUKH,
MOYEBOH ITy3BIPh Y TO3BOHOYHBIX )KMBOTHBIX. OCOOEHHOCTH BBIACIICHHS Y IITHUII, CBSI3aHHBIE C ITOJIETOM.

Ilokpossl mena y sxcusommupix. IIokpoBbl y OECIIO3BOHOUHBIX. Y CIIOKHEHUE CTPOCHHUS KOKM Y TIO3BOHOUHBIX. Koka Kak opraH BeieneHHs. Poib KOXKH B TEIIIOOTAYE.
[IponsBoanbie Koku. CpeacTBa MacCUBHON M aKTHBHOH 3aIHUTH Y )KUBOTHBIX.

Koopounayusa u pezynayusa yscusnedeamenvHocmu y #cugonmnsix. PazqpaxuMocTs y OJHOKIETOYHBIX JKUBOTHBIX. Takcuch ((hoToTakcuc, TpoPOTaKCUC, XEMOTAKCHC
u 11p.). HepBuas perymsuus. HepBhas cuctema, e€ 3nHaueHue. HepBHas cuctema y 0ecrio3BOHOUHBIX: ceTdaTas (aud¢ysHas), cTBOJIOBas, y3noBas. HepBHas cuctema y mo-
3BOHOYHBIX (TpyOuaTasi): TOMOBHOW W CIIMHHOW MO3T, HEPBHI. Y CIIOKHEHHE TOJIOBHOTO MO3Ta OT PBHIO 10 MileKonuTaomux. [losBienne G0NbIINX MOMyIIapii, KOpsl, 60-
po3n u u3BWIKH. ['yMopanbHas perynsauus. Poinb ropMoHOB B sku3HU KUBOTHBIX. [lomoBeie ropmonsl. [lonoBoii numopdusM. Opranel 4yBCTB, UX 3HaYeHHE. PerienTopsl.
[Ipoctsie u cnoxnble ((haceToUHbIE) TTa3a y HaceKoMbIX. OpraH 3peHHs U CIyXa Y IO3BOHOYHBIX, UX yclokHeHHe. Opransl 000HSIHHSI, BKyca M OCs3aHUs y OECII03BOHOY-
HBIX ¥ I03BOHOYHBIX KUBOTHBIX. Oprad O0KOBOU JTUHHH y PHIO.

IHloseoenue ryncusomusix. BpoxaéHHoe n mprnoOpeTéHHOE TTOBeIeHNe (MHCTUHKT U HaydeHne). Haydenne: ycinoBHbIe pedieKCchl, UMIPUHTHHT (3aledaTIeHne), HHCAUT
(moctmxenue). [ToBenenue: nuiieBoe, 000POHUTENBHOE, TEPPUTOPHATBHOE, OpayHoe, uccienoBaresibckoe. CTUMYIIBI TTOBEACHUS.

Pazmnodrcenue u pazsumue xcueomuslx. becrionoe pasMHOXKeHHE: IeJICHUE KIIETKA OJHOKIETOYHOTO OpraHW3Ma Ha JIBe, MOYKoBaHue, ¢pparmeHTanus. [lomoBoe pasz-
MHOkeHHE. [IpenmyIiecTBo monoBoro pasMuoxeHust. [lonoBeie xene3nl. Snunanku u cemeHHUKU. [lonoBeie kineTku (ramersl). OmiogorBopenue. 3urora. [lapTeHorenes.
3apoapiieBoe pazputue. CTpoeHHUE Sifla NTUIBL. BHYTpHyTpOOHOE pa3BUTHE MIICKOIUTAIOIINX. 3apobliieBbie 000104kH. [InanenTa (nerckoe MecTo). [lynounsiii kaHa-
TuK (mynoBuHa). [locTamOproHanbHOE pas3BUTHE: TIPsIMOE, HerpsiMoe. Metamopdo3 (pa3BuUTHE ¢ IPEBPAIICHUEM ): TTOHBIA U HETIOTHBIH.

Jlabopamopuvie u npakmuueckue pabomul
O3HaKOMIJIEHHE C OpraHaM¥ OTIOPHI U IBUKEHHS Y )KUBOTHBIX.

Nzydenne criocoO0B MOTIIONMIEHUS I Y )KUBOTHBIX.

Nzydenne criocoO0B JbIXaHUS Y )KUBOTHBIX.

O3HaKOMJICHHE C CHCTEMaMH OPTraHOB TPAHCIIOPTA BEIIECTB Y KHBOTHBIX.
W3y4eHre NOKpOBOB TeNa y )KUBOTHBIX.

I/I3yquI/Ie OpraHoB YyBCTB Y JXKUBOTHBIX.

dopmupoBaHHE YCIOBHBIX pe()IeKCOB Y aKBAPMYMHBIX PHIO.

8. Crpoenmue fiilia 1 pa3BUTHE 3apO/bIIIA NTHIIBI (KYPHLIBI).
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3.CucreMaTnyecKue rpynimnbl )KHBOTHBIX

OcHogHble Kamezopuu CUCIEeMAMUKU HCUeomHbix. BU Kak OCHOBHAsI CHCTEeMaTHUECKas KaTeropus »KMBOTHBIX. Kitaccudukarus xuBOoTHBIX. CHcTeMa KHUBOTHOTO
mupa. CucremaTHuecKre KaTerOpyur KUBOTHBIX (IIapCcTBO, THII, KJacc, OTPsSA, CEMEICTBO, poj, BUM), X comofgunHeHne. bunapHas HomeHkmatypa. OTpaxkeHne coBpe-
MEHHBIX 3HAHUH O POUCXOKACHUH U POJICTBE KUBOTHBIX B KJIACCU()MKALINH )KUBOTHBIX.

Oonoxnemounsvie y3eueomuslie — npocmeiiuiue. CTpOSHUE U KUIHENEATENBHOCTh MpOCTEUNX. MecTtooOuTanne n odpas xu3znu. Obpa3zoBaHue MHUCTHI TPU HebIaro-
NPUSATHBIX YCIOBUSX cpeabl. MHOrooOpasue npocTeiimmnx. 3HaueHne MpOCTEHIINX B IPUPO/IE U JKU3HU YesioBeKa (00pa3oBaHKe OCaJ0YHBIX MTOPOJ, BO30OyIuTe M 3a0051€e-
BaHMiA, cuMOnoTHYEeCKHE BUIbI). [IyTH 3apakeHus yenoBeKka U Mepbl PO UIAKTUKH, BBI3bIBAEMbIE OJJHOKIETOYHBIMH XKHUBOTHBIMU (MaIAPUHHBINA TIA3MOIHI).

Jlabopamopuvie u npakmuueckue pabomul

1. HccnenoBanue crpoenus uHQy30puu-Tyhenbku 1 HaOI0AeHNe 3a e€ nmepeaBmkeHreM. M3yuenue xemoTakcuca.

2. MHoroo6pa3ue mpocTelmux (Ha TOTOBBIX MpemnapaTax).

3. UsroroBnenne Mojienu KIeTKH npocreiero (aMeéosl, mHpy30pun-TyheasKu u ap.).

Muozoxknemounwte ycusomusie. Kumeunononocmmupte. O01mas xapakrepuctiuka. Mecrooouranue. OCOOEHHOCTH CTPOSHHS U KU3HEIAESITEIbHOCTH. DKTOAepMa U SH-



ToziepMa. BHyTpHIonocTHOE M KIIETOYHOE NiepeBapuBanue nuiy. Perenepanus. Peduekc. becrionoe pasmMuoxenue (moukosanue). IlonoBoe pazmuoxenue. ['epmadpoau-
TH3M. Pa3nenpHOMoNbpIe KUIIEeYHONoI0CcTHRIe. MHOTr000pa3ue KHAIIeYHOIONIOCTHRIX. 3JHAY€HHE KUIIIEYHOIIOJIOCTHRIX B IPUPOE U )KU3HH YenoBeka. KopanmoBsie MOTUIIBI
1 UX poJIb B pruhooOpa3zoBaHUH.

Jlabopamopuvie u npakmuueckue pabomul

1. MccnenoBanue cTpOeHHsI MPECHOBOIHOM THAPHI U €€ TiepeaBHKeHNS (IIIKOIBHEIN aKBapuyM).

2. HccnenoBanue nuTaHus TUAPHI JAGHUSIMU U HUKIONAaMH (IIKOJBHBIA aKBApUYM).

3. UsroroBieHure Moieny MPeCHOBOHOMN THAPHI.

Ilnockue, kpyznvie, konvuamote uepeu. O0Mas xapakTepucTuka. OcOOEHHOCTH CTPOCHUS U )KU3HEACATENILHOCTH IJIOCKUX, KPYTIIBIX M KOJbUYATHIX YepBeil. MHOT000-
pasue uepBeid. [lapazuTnyeckre TIOCKHE U KPYTIibie YepBU. LIMKIIBI pa3BUTHS MEUEHOYHOTO COCATIBINKA, OBIYBETO LEMHS, YEIOBEUECKON acKkapuabl. YUepBH, HX TPHUCTIO-
COOJIEHHA K Mapa3uTH3My, Bpell, HAHOCUMBIN YeTIOBEKY, CelIbCKOXO3AHCTBEHHBIM PACTEHUSM M JKUBOTHBIM. Mephl 1O MpenynpexIeHHI0 3apayKeHU Mapa3uTHIECKIMH
yepBsimMu. PoJb yepBeil kak moyBooOpa3oBaTeme.

Jlabopamopuvie u npakmuueckue pabomul

1. MccnenoBanue BHEIIHETO CTPOCHUS Ok AEBOTO YepBs. HabmroneHne 3a peakiueit 103KAeBOro YepBs Ha pa3apakUTelu.

2. UccnenoBanne BHyTPEHHETO CTPOSHHUSI TOKAEBOTO YePBs (Ha TOTOBOM BIIYKHOM TperiapaTre ¥ MHKpOIpenapare).

3. M3yuenne mpucriocoOIeHni mapa3uTHUECKUX YepBel K Mapa3suTu3My (Ha TOTOBBIX BJIQXKHBIX M MUKpOIIpENapaTax).

Ynenucmonozue. O0mas xapakrepuctuka. Cpepl KU3HU. BHemHee 1 BHyTpeHHEe CTPOeHHE WICHHCTOHOTHX. MHOrooOpasue uwieHuctonorux. [IpencraBurenu kiac-
COB.

Paxoobpasnvie. OcoOEHHOCTH CTPOEHUS U JKU3HEAEATEILHOCTH.
3HadyeHne pakooOpa3HbIX B IPUPOJE U KU3HHU YeJIOBEKa.

Tayxoobpasnvie. OcOOEHHOCTH CTPOCHUS U KHU3HEIESITEIBHOCTH B CBS3H C JKU3HBIO Ha cyme. Kiemy — BpeauTenu KylbTypHBIX pacTeHH U Mepbl OOPHOBI ¢ HUMH.
[MapaszuTrueckue KiIeny — BO30OYJUTENN U IEPEHOCYUKH OMACHBIX Ooie3Hel. Mepbl 3aiuThl oT Kienleil. Posib kiemeit B moyBooOpa3oBaHuy.

Hacexomvie. OcoOEHHOCTH CTPOCHUS W )KU3HEACATEILHOCTH. PasMHOXEeHNE HACEKOMBIX U TUIBI pa3BUTHs. OTpaasl Hacekombix™: [Ipsmokpeibie, PaBHOKpBLIBIE, T10-
Ty»KeCTKOKpbUIble, Yenryekpouibie, JKecTkokpeuible, [lepenmoHuaTokpbuibie, JIBykpbiibie u p. HacekoMble — nepeHOCUrKH BO3OYAMTENEH U Mapa3uThl YelIoBeKa U JI0-
MaIllHUX XUBOTHBIX. Hacekomble-BpenuTenu cana, oropoja, mois, jeca. Hacekomble, CHIKAOIIME YUCICHHOCTh BpenuTene pacreHuid. [loBeneHne HaCEKOMBIX, MH-
CTHUHKTBI. MepBI 110 COKpalICHUIO YNCIICHHOCTHU HaCGKOMBIX-BpeI[HTeJ’IefI. 3HaYeHne HACEKOMBIX B MIPpUPOALC U )KU3HU YC€JIOBCKA.

*OTpsiAbl HACEKOMBIX M3y4YarOTCs 0030pHO 10 YCMOTPEHUIO YUHTENSI B 3aBHCUMOCTH OT MECTHBIX yCIOBHU. bojee moapoOHO M3y4aloTcsi Ha MpUMEpe JIBYX MECTHBIX
OTPSIIIOB.

Jlabopamopnuvie u npakmuueckue pabomoi

1. HccnenoBaHue BHEIIHETO CTPOSHUSI HACEKOMOTO (Ha MPUMEPE MaiCKOro *yKa WIH IpYyTruX KPYIHBIX HACEKOMBIX-BpEAUTEIIEH).

2. O3HaKOMJIEHHE C Pa3IMYHBIMU THIIAMH PA3BUTHUSI HACEKOMBIX (Ha MIPUMEPE KOJUICKIIHU).

Monnrocku. O0wmas xapakrepuctika. Mecrooduranue MOUTIOCKOB. CTpOeHHE U IPOLECCH )KU3HEAEATEILHOCTH, XapaKTepHbIe Il OPIOXOHOTHX, IBYCTBOPUYATHIX, I'O-
JIOBOHOTHX MOJUTIOCKOB. UepThl MPHUCHIOCOOIEHHOCTH MOJUTIOCKOB K cpefe oOuTaHus. PasMHOXkeHHe MOJUTIOCKOB. MHOroodpasue MOJUTIOCKOB. 3HaY€HHE MOJIIIOCKOB B
MPUPOJIE U KU3HH YeJIOBEKa.

JlabopamopHvle u npakmuueckue pabomol

HccenenoBanrie BHENTHETO CTPOCHUS PAKOBHH ITPECHOBOIHBIX U MOPCKHIX MOJITIOCKOB (PaKOBHUHBI 0€33y0KH, TIEPIIOBHIIBI, IPYAOBHUKA, KATYIITKH H JIP.).

Xopooewle. O01as XxapaKkTepuCTHKA. 3apOoAbIIIeBOe Pa3BUTHE XOPAOBhIX. CucTeMaTudeckne rpynmnsl xopAoBbeix. [loarun becuepennsie (manuernuk). [loarun Yepen-
Hble, uiau [lo3BoHOYHEIE.

Porovr. O01mas xapaktepucTuka. MecTooOuTaHrne U BHEIIHEe CTpoeHue pbi0. OCOOEHHOCTH BHYTPEHHETO CTPOSHHUS M MPOIIECCOB KHM3HEIEATSIbHOCTH. [Iprcmocon-
JICHHOCTB PBIO K ycioBuAM oOuTanusl. OTIHYHS XPALIEBBIX PBIO OT KOCTHBIX pbI0. Pa3MHOXKeHUe, pa3BUTHE U MUTpalMs pbIO B pupoae. MHorooOpasue poid, OCHOBHBIE
cUCTEMaTHYeCKHe TPYIIbI PhI0. 3HaUeHHe PhIO B MPUPOJIC U )KU3HU YelloBeka. X03sHCTBEeHHOE 3HAUSHHE PhIO.

Jlabopamopuvie u npakmuueckue pabomul

1. MccnenmoBanue BHEITHETO CTPOCHHS 1 0COOCHHOCTEH NIepeIBIKEHUS PhIObI (Ha MPUMepe KUBOH PHIOBI B OaHKE C BOJIOH).



2. HccrnenoBanne BHYTPEHHETO CTPOCHUS PHIOBI (HAa IPUMEPE TOTOBOTO BIKHOTO IIperapara).
3emnoeoonsle. O0IIAA XapakTeprucTuka. MecrooOuTaHue 3eMHOBOAHBIX. OCOOCHHOCTH BHEITHETO W BHYTPEHHETO CTPOEHUS, TTPOIIECCOB KU3HEIEATCILHOCTH, CBSI3aH-
HBIX C BBIXOJIOM 36MHOBOJIHBIX Ha cyIry. [Ipucnoco0eHHOCTh 3¢ MHOBOJTHBIX K )KU3HHU B BOJIC M Ha cyllle. PasMHOXeHHE W Pa3BUTUE 36MHOBO/THBIX.

MHuoroo6pasre 3eMHOBOAHBIX U MX OXpaHa. 3HAaYeHHe 3eMHOBOIHBIX B TIPUPO/IE U )KU3HHU YEIOBEKA.

Ilpecmuikaromueca. OOmas xapakrepructiuka. MecroobuTtanne npecMpikaronmxcsa. OcoOeHHOCTH BHEITHETO W BHYTPEHHETO CTPOEHUS MpecMbIkatormxcs. [Iporecch
KHU3HEESITeNbHOCTH. [IprucrocobIeHHOCTh MPECMBIKAIONIMXCSI K KU3HH Ha cylie. PasMHOXeHHe U pa3BUTHE MpecMbIKatomuxcs. Perenepanus. Muoroodpasue npecMbl-
KalOIIUXCS ¥ UX OXpaHa. 3HAaUeHHE TPECMBIKAIOIINXCS B IPUPOJIE M KU3HU YEIOBEKa.

ITmuywpr. O6mas xapakrepuctuka. OcCOOEHHOCTH BHEIIHETo cTpoeHus NTUl. OcoOeHHOCTH BHYTPEHHETO CTPOCHHUS U MPOLECCOB KU3HeAeaTenbHoCcTH nTul. [Ipucno-
cobnenns ntull kK non€ry. [loBenenne. Pasmuoxxenne u pazputue nruil. 3a0ota o motomctBe. Ce30HHBIE SBICHUA B )KU3HU NTHI. MUTpanuu MTHll, UX n3y4eHue. MHoro-
oOpasue nTut. DKoJorudeckue rpynmbl nTuir*. [IprcmocobieHHOCTs NTHIL K PA3IMYHBIM YCIOBUSAM Cpebl. 3HAaUeHHE ITHII B IPUPOJIE U )KU3HHU YEIOBEKA.

*MHoroo0Opasue NTUILl U3y4aeTcs M0 BRIOOPY YUUTENs Ha MpuMepe TPEX SKOJIOTHUECKUX TPYIII ¢ YYETOM pacpOCTPpaHeHHs ITUI] B CBOEM PETHOHE.

JlabopamopHule u npakmuueckue pabomol

1. MccnenoBanue BHEITHETO CTPOCHUS U TIEPHEBOT'O MOKPOBA NTHIIL (HAa IpUMeEpe dydesa NTHII M Habopa MepbeB: KOHTYPHBIX, ITYXOBBIX U ITyXa).

2. UccnenoBanne 0ocoOOCHHOCTEH CKeneTa MTHIIL.

Mnexonumarowgue. O6mas xapakrepuctuka. Cpeapl KU3HU MiIeKonuTaromux. OCOOEHHOCTH BHEITHETO CTPOCHHS, CKelleTa U MyCKYyJIaTypbl, BHyTPEHHETO CTPOCHUSI.
[poruecce )xu3HEACATENLHOCTH. Y CJIOKHEHUE HepBHOU cucTeMbl. [loBefeHne MiekonuTaromux. PazmHoxkenue u pazputre. 3a60Ta 0 TOTOMCTBE.

[lepBo3eepu. OgHonpoxoaubie (sieknanymme) 1 Cymuateie (Hu3mMe 3BepH). [nanenTapHsie MiiekonuTatonme. Maorooopasue miekonuTaromux. HacekoMosiiHbIe
u Pykokpsutbie. ['pe3ynsl, 3aitneoOpasnbie. Xumasie. Jlacronorne u Kutoobpasusie. IlapHokonbiTHeie 1 HemapaokomnsiTHbIe. [Ipumater®. CemelicTBa oTpsaa XHUIIHbIE:
co0avbH, KOMAYbH, KYHHH, MEABEKbH.

3HayeHHEe MIICKOMUTAIONINX B MPUPOJE U KU3HU YeJoBeka. Milekonuraromue — NepeHOCUMKr Bo30yauTenell onacHeix 3aboneBanuii. Mepbl 60pbOBI ¢ TPBI3YHAMH.
MHoroo6pasre MIIEKOITUTAIINX POTHOTO Kpasi.

*UzyqaroTcs 6 OTpAI0B MICKOIHUTAIONINX Ha MIPUMEpE IBYX BUIOB U3 KAKIOTO OTPs/Ia MO BEIOOPY YUHTEIIS.

JlabopamopHvle u npaxmuueckue pabomol
1. UccaenoBanue 0COOEHHOCTEN CKeJIETa MIEKOITUTAOIINX.
2. HccnenoBanue ocobeHHOCTEH 3yOHOM CUCTEMBI MIICKOITUTAIOIIUX.

4. Pa3BuTHeE :KUBOTHOT0 MUpa HA 3emiie

OBOJIIOIIMOHHOE Pa3BUTHE KUBOTHOI'O MHpa Ha 3emile. Y CIIOKHEHUE XKUBOTHBIX B IIpoliecce 3BONOLUY. JloKka3aTenbeTBa 3BOIIOLUOHHOIO PAa3BUTHS JKUBOTHOI'O MUpa.
[TaneonTosorus. Mckonaemble OCTaHKH KUBOTHBIX, UX M3ydeHHE. MeTo bl N3yueHHs] NCKOTIaeMbIX OCTaTKOB. PecTtaBpariust ApeBHUX KUBOTHBIX. «KUBbIE MCKOTTaeMbIe»
’KUBOTHOT'O MUpA.

XKu3Hb )xUBOTHBIX B Boje. OHOKIETOUHBIE KUBOTHBIE. [IporcX0okIeHHe MHOTOKJICTOUHBIX KUBOTHBIX. OCHOBHBIE 3Talbl ABOJIONHMN Oecrio3BOHOYHBIX. OCHOBHBIE
9Tarbl 3BOMIOINH TO3BOHOYHBIX KHUBOTHBIX. BeIMEpIIIIE )KUBOTHBIE.

Jlabopamopuvie u npakmuueckue pabomul

HccenenoBanrie HCKOMAEMBIX OCTATKOB BBIMEPILINX KHUBOTHBIX.

5. ZKuBoTHbIe B IPUPOIHBIX COO0IIECTBAX

JKuBoTHbIe 1 cpena oOuTanms. Bimsane cBeta, TeMItepaTyphl U BIAKHOCTH Ha )KUBOTHEIX. [IpHCIIOCOOIEHHOCTE YKMBOTHBIX K YCIIOBHSM CPEIbl OOUTaHUS.

[Nomynsiiuy )KUBOTHBIX, UX XapakTepucTUku. OJUHOYHBIN U IPYNIIOBOM 00pa3 *u3HU. B3anMOCBSI3U JKUBOTHBIX MEXKIY COOOH U ¢ Ipyrumu opraHuzMamu. [luiieskie
CBSI3M B IPUPOHOM co001ecTBe. [TuIieBbie YPOBHH, SKOJIOrHUYECKas MMpaMuIa. IKOCHCTEMA.

JKUBOTHBIN MUP NPUPOIHBIX 30H 3emiin. OCHOBHBIE 3aKOHOMEPHOCTH PacHpeIeiIeHUs )KUBOTHBIX Ha uiaHere. dayHa.

6. ZKuBoTHEBIE U YeJI0BEK



BosnelicTBre dyenoBeka Ha )KMBOTHBIX B MPHUPOJIE: MIPSAMOE U KOCBEHHOE. [IpOMBICIIOBBIC JKUBOTHEIE (PHIOOJIOBCTBO, 0X0Ta). BefieHHe MPOMEICIIa )KUBOTHBIX Ha OCHOBE
HAyYHOTO MOIX0/a. 3arpsisHEHHE OKPY KaroIei cpebl.

OpomarniHuBaHue KUBOTHBIX. CeNeKIus, MOPObl, UCKYCCTBEHHBINH OTOOp, TUKUE MPEIKU TOMAITHUX YXKUBOTHBIX. 3HAYCHHE JIOMAITHUX KUBOTHBIX B J)KU3HH UYEJIOBEKA.
JKuBOTHBIE CETHCKOXO3SMCTBEHHBIX Yroauil. MeToasl 60pHOBI ¢ )KHBOTHBIMU-BPEIUTEISIMH.

l'opon kak ocobast HICKYCCTBEHHAs Cpejia, CO3JaHHas yeioBeKoM. CHHAHTPOITHEIC BUJIBI )KHUBOTHBIX. Y CIIOBHS MX 00MTaHUs. becro3BOHOYHbIE U MTO3BOHOYHBIC KHBOT-
HBIE TOPO/Ia. ANAaNTanns )KUBOTHBIX K HOBBIM yCIIOBHSIM. PeKpeannoHHbIN mpecc Ha KUBOTHBIX TUKUX BUAAX B YCIOBUAX TOpoia. besHama3opHbIe HOMalIHue KHBOTHBIE.
[MutomMHMKH. BoccTaHOBNICHHE YHMCICHHOCTH PEJKUX BUJIOB KUBOTHBIX: 0c000 oxpansieMble mpupoabie Tepputopun (OOIIT). Kpacnas kaura Poccuu. Mephbl coxpane-
HUS )KHBOTHOTO MHUpA.

9 KJIACC
1.YenoBexk — OuoOCOLUAJIBHBIN BU

Haykwu o denoBeke (anatomus, GU3HOIOTHS, IICUXOJIOTHS, AHTPOIIOJIOTHS, TUTUEHA, CAHUTAPHS, SKOJIOTHS YeIoBeKa). MeTo/Ibl H3yUeHHs OPraHu3Ma YeJioBeKa. 3Haue-
HUE 3HAHWI O YEIOBEKE JJIsl CAMOIIO3HAHUS U COXPaHEHHS 310pOBbs. OCOOCHHOCTH YeI0BeKa Kak OMOCOIMAILHOTO CYIIECTRA.

Mecto 4enoBeka B CUCTEME OPraHUYECKOro Mupa. UenoBeK Kak 4acTh Ipupoabl. CHCTEeMAaTHUeCKOe MOJI0KEHHE COBPEMEHHOTO ueoBeka. CXOACTBO YelOBEKa C MIe-
konuTtamuMu. OTINYHE YeI0BEeKa OT MPpUMATOB. J[okazaTensCcTBa JKMBOTHOTO MPOUCXOKICHHS YelioBeKa. UemoBeK pa3yMHBIN. AHTPOIOTeHE3, €T0 3Talbl. bruonoruye-
CKHeE ¥ COIMaIbHBIE ()aKTOPBI CTAHOBIICHHS YelloBeKa. UemoBeueckre pachl.

2. CTpyKTypa OpraHu3Ma 4ejioBeKa

CtpoeHne u XUMUYECKUH cocTaB KieTkd. OOMEH BEIeCTB M NpeBpallleHue SHEpruu B KieTke. MHoroobpasue KIETOK, X jAeneHue. HykienHoBble KUCIOTHL. | 'eHBI.
XpoMocoMBL. XpoMOCOMHBIN Habop. Murto3, meiio3. Comarndeckue U MmoyioBble KieTKH. CTBOJIOBbIE KJIETKHU. THIBI TKaHeW opraHu3Ma 4esloBeKa: AMHUTEIHaIbHbIE, CO-
e/IMHUTENbHbIC, MBIIICYHBIC, HepBHas. CBolicTBa TKaHel, ux ¢yHkuuu. Opraiel ¥ cucTeMbl opraHoB. OpraHnu3M Kak eJuHoe 1ieJioe. B3auMOCBsI3b OpraHoB U CHCTEM Kak
OCHOBa 'OMEOCTa3a.

Jlabopamopnuvie u npakmuueckue pabomoi

1. M3y4yeHue KJIETOK CIU3UCTON 000JIOUKU TI0JIOCTU pTa YEJIOBEKa.

2. V3ydeHre MUKPOCKOIIMYECKOTO CTPOEHHS TKaHel (Ha FOTOBBIX MUKpOIIpenapaTax).

3. Pacno3naBanue opraHoB U CHCTEM OPraHOB YeJIOBeKa (10 Tadnuuam).

3. HeiiporymopaJjbHasi peryJsiusi

HepBHas cucteMa denoBeka, e€ opranu3anys u 3HaueHre. HelipoHbl, HepBbl, HepBHBIE y3Ibl. Peduiekc. PeduiekropHas ayra.
Peneniropsl. JIByxHelpoHHbIE U TpEXHEHPOHHBIE peduiekTopHble Ayru. CIIMHHON MO3T, ero crpoeHne 1 GyHKknuu. Peduiekcbl cnuaHOro Mo3ra. ['oJIOBHOI MO3T, €ro CTpo-
eHHe ¥ QYHKIINH.

Bonbime monymapusi. Peduiekcel ronoBaoro Mo3ra. besyciioBrble (BpokJAEHHBIE) U YCIOBHBIE (IPHOOpETEHHBIE) pedIeKChl.
Comarunueckasi HepBHas cucTeMa. BereratuBHas (aBTOHOMHas) HEpBHas cucTeMa. HepBHas cucrema Kak enuHoe meinoe. Hapymienus B pabote HepBHOH CHCTEMBL.
I'ymopanbHas perynauust GyHKUUE. DHAOKpHHHAs cucTeMa. JKese3sl BHyTpeHHe! cexpelun. JKene3pl cMemanHoi cekpeund. [ OpMOHBI, X POIb B PEryssiiuu GU3no-
JIOTHYECKHUX (DYHKIIMI OpraHu3Ma, pocTa u pa3sutus. Hapyiienue B padoTe SHAOKPUHHBIX kené3. Oco0eHHOCTH peIeKTOPHON U T'yMOPaIbHON peryisiuun QyHKIHA Op-
raHus3ma.



JlabopamopHule u npakmuueckue pabomol
1. M3yyeHue roJ0BHOTO MO3ra yesioBeKa (110 MyJIshKaMm).
2. N3ydyeHue u3MeHeHMs pa3Mepa 3padka B 3aBUCUMOCTH OT OCBEILEHHOCTH.

4.Omnopa u 1BUKEeHHE

3HadyeHue ONOPHO-ABUraTeNbHOro annapara. CKeneT 4enoBeka, CTpoeHue ero otaenos u GyHkuuu. Koctu, ux xuMndeckuit coctas, cTpoeHue. Tumel kocten. Poct xo-
credl B AnuHy U TommuHy. CoennHenne kocteld. Ckener ronoBbl. CkeneT TynoBuia. CKeleT KOHEUHOCTEeH U MX mosicoB. OCOOEHHOCTH CKelleTa 4eJOBeKa, CBA3aHHbBIE C
IPSIMOXOKACHUEM U TPYAOBON AEATEIBbHOCTBIO.

Mpieynast cucrema. CTpoeHne U QYHKIMH CKEJIETHBIX MBI, PaboTa MBI cTaTHYecKas U AMHAMHYECKAs; MBIIIIBI CTUOATENN U pa3rudarenu. Y TOMICHHE MBIIILL.
l'unogunamusi. Pons nBUTaTENbHON aKTUBHOCTH B COXPAaHEHUH 310POBBAL.

Hapymenus onopHo-aBUraTenbHoil cuctemMbl. Bo3pacTHeie n3MeHeHus1 B cTpoeHnn Kocted. Hapymenue ocanku. [IpemynpexaeHue HCKpUBIIEHHS TTO3BOHOYHUKA U
pa3BuTus wiockocronus. IIpodunakruka tpapmarusma. IlepBast moMoIs Npu TpaBMax OIOPHO-ABUIATEIILHOTO amiapara.

Jlabopamopuvie u npakmuueckue pabomoi
. UccnenoBanue cBOMCTB KOCTH.
. UsydeHne cTpoeHuns KocTei (Ha MyIshKax).
WzydeHne cTpoeHHs MO3BOHKOB (Ha MYJISDKaX).
Omnpenesnenue ruOKOCTH TO3BOHOYHHKA.
H3mepeHre Macchl M pocTa CBOETO OPraHU3Ma.
I/I3yquHe BJIUSTHUS CTAaTHYECKOM U IlI/IHElMH‘ICCKOﬁ Harpy3kv Ha YTOMJICHUEC MBIIIII.
. BrIsiBleHME HapylIEHUs OCaHKHU.
. OnpenesneHne MPU3HAKOB TIOCKOCTOIHSI.
. OkazaHue MepBoi MOMOIIY IPY TOBPEXKAECHUH CKEJIETa U MbIIIII.
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5. BuyTpeHHssi cpea opraHuzma

BuyTtpennss cpena u e€ pyHkunu. @opMeHHBIE 3JIEMEHTHI KPOBH: SPUTPOLIUTHI, ISHKOUUTEI H TPOMOOIIUTHI. MaloKpoBHe, ero MpUYrHbl. KpacHbIi KOCTHBIA MO3T, €ro
poinb B opranusMme. [lna3ma kposu. [TocTostHCTBO BHYTpeHHelH cpefipl (romeocTas). CBEpTeiBanue KpoBu. [ pymmbl kpoBu. Pesyc-daxrop. [lepenuBanue kposu. [oHOp-
CTBO.

WmmynureT 1 ero Buasl. GakTophl, BIAMSIONINE HA UMMYHHUTET (IpHOOPETEHHbIE UMMYHOAE(PULUTHI): PaJHalMuOHHOE 00MydeHrne, XUMUIECKOe OTpaBJIeHHE, ToJI0a-
HHe, BOcTlalieHue, BUpycHele 3a0oneBanust, BUU-undexuus. Bunoukosas xxenesa, iumbarndeckre y3ibl. Bakiuunel u ieueOHbIe cHIBOPOTKH. 3HaueHue pador JI. Ilacte-
pa u U. 1. MeuHukoBa 110 U3y4eHUI0 UMMYHUTETA.

Jlabopamopmuvie u npakmuueckue pabomul

W3yueHne MUKpOCKOIIMYECKOTO CTPOSHHS KPOBH YEJIOBEKA U JISITYIIKU (CpaBHEHHE).

6. KpoBooopameHnue

Opransl kpoBooOpamienusi. Ctpoenue u pabora cepaua. ABromatusm cepaua. CepAedHbli UK, €ro AIUTENbHOCTh. bonbloi u Majblii Kpyrn KpoBooOpaiieHusl.
JBwxenue kposu 1o cocynam. Ilynsc. Jlumpatuueckas cucrema, TMM(OOTTOK. Perynsius AesaTeIbHOCTH CepALla U COCYA0B. I urneHa cepaeyHo-COCYAUCTON CUCTEMBI.
[IpodunaxTika cepaeyHo-cocyIMCTHIX 3aboneBannii. [lepBas momois Mpy KPOBOTEUEHHSIX.

Jlabopamopuvie u npakmuueckue pabomul

1. V3mepeHne KpOBSHOTO AABICHUS.

2. Onpenesenue Mmyabca U YUCa CEpASYHBIX COKPAILICHUH B TOKOE U MOCJE JO3UPOBAHHBIX (PU3MUECKUX HATPY30K Y UEIOBEKa.

3. IlepBas moMoOILb IPU KPOBOTEUEHUSX.

7./IpixaHue



Hpixanue u ero 3HadeHue. Opranbl apixanus. JI€rkue. BzanMocBs3p cTpoeHus U (QYHKIVMA OpraHoOB JbIXxaHus. ['a3000MeH B JIETKUX U TKaHsAX. JKU3HEHHAs EMKOCTH
NErkux. MexaHnu3Msbl AbIXaHusl. J{prxaTenbHble IBUAKEHUA. Perynsius IbIxaHus.

Nudekunonnrpie 601€3HH, IEPEIAIOIINECS Yepe3 BO3IyX, MPEAYNPEKISHUE BO3MyITHO-KAMeIbHBIX HH(eKIMid. Bpea TabakokypeHus, ynoTpeOacHHsI HAPKOTHYSCKUX H
MICUXOTPOMHBIX BemiecTB. Peannmanusa. Oxpana Bo3ayIiHOH cpeapl. Oka3zaHue MepBoi TOMOIIY IPY MOPAXKEHUH OPTAHOB JIBIXaHHUSL.

Jlabopamopnvie u npakxmuueckue pabomol

1. MI3smepenune o6xBarta rpyJHOH KIETKH B COCTOSTHIH BJIOXA M BBIIOXA.

2. Omnpenenenue 4acTOTHI AbIXaHUA. BiusHne pa3nuvHbIX ()aKTOPOB HA YACTOTY JBIXaHUS.

8.IIuranue u nuueBapeHne

[TutarenpHble BellecTBa M MUILEBbIe TPOAYKTHL. [lutanue u ero 3HaueHue. [IumeBapenue. Opranbl nuineBapeHus, UX crpoeHune U GyHkiuu. OepMeHThl, X POk B
nuieBapenny. [lumeBapenre B poToBoii monocTH. 3yObl ¥ yXoa 3a HUMU. [luiieBapeHue B jKeIyAKe, B TOHKOM H B TOJICTOM KHIIEYHWKE. BcacbiBaHMe MUTATEIBHBIX BE-
miectB. BeacsiBanue Bobl. [IniieBapuTenbHble JKele3bl: I€UeHb U HOAKETyI0YHas JKeJe3a, UX Pojib B UILEBAPEHHH.

MI/IKpO6I/IOM YCJIOBCKA — COBOKYIIHOCTH MUKPOOPTraHU3MOB, HACCIIAIOIINX OPraHru3M YCJIOBCKaA. PCFYHSIHI/IH MMUIICBAPCHUA. MGTOILBI N3y4YCHUS OPraHoOB IMHUIICBAPCHUA.
Pa6ots! U. I1. [TaBnosa.

I'uruena nurtanus. [IpenynpexneHue IIUCTHBIX U JKEJTyJOYHO-KHILICUYHBIX 3a00J1€BaHU, IUILEBBIX OTPaBICHUH. BiusiHue KypeHus 1 aJIKOTOJIs Ha IUILEBapEHHUE.

Jlabopamopmuvie u npakmuueckue pabomoi

1. UccnemoBanwne neiictBus (PepMEHTOB CIFOHBI HA KpaxMall.

2. HabnroneHnne nefcTBUS JKETyAOYHOTO COKA Ha OETKH.

9. O0MeH BelecTB U NMpeBpaleHne YHEPTHH

OOMeH BellecTB U MPEBpALICHUE SHEPTUH B OpraHn3Me veioBeka. [Inactuueckuil u sHepretuueckuii ooMeH. OOMEH BO/bI M MUHEpPAIBHBIX colieii. OOMeH OenKoB, yr-
JICBOJIOB M KMPOB B Opranu3Me. Peryssiuns oOMeHa BeLIecTB U IPEBPALCHUS SJHEPTHH.

Buramuns! n ux poss 11 opranusma. [loctymienne BuTaMuHoB ¢ nuieil. CHHTE3 BUTAMUHOB B OpraHu3Me. ABUTaMUHO3BI M THITOBUTAMHUHO3bI. COXpaHEHNE BUTAMU-
HOB B IUIIIE.

Hopwme! 1 pexum nutanus. PannonansHoe nutanue — GakTop yKperieHus 340poBbs. Hapymenne oOMeHa BelIecTs.

Jlabopamopuvie u npakmuueckue pabomul

1. UccnenoBanue coctaBa MpOIyKTOB MUTAHMS.

2. CocraBjeHHEe MEHIO B 3aBUCHMOCTH OT KaJIOPUHHOCTH TTHIITH.

3. Croco0bl coxpaHeHHsI BATAMUHOB B MMUIIEBBIX MPOYKTaX.

10. Koxa

Crpoenue u ¢pynkunu koxu. Koxa n e€ npoussoansie. Koxa n Tepmoperyisinus. Biausaue Ha Koxy (akTOpoB OKpysKaroliel cpepl.

3akanuBanue U ero posb. CrocoObl 3aKaMBaHUs OpraHu3Ma. [ urneHa Kok, THTHeHHYECKUe TPeOOBaHUS K OJIeke M 00yBH. 3a00JIeBaHUS KOXKHU U UX MPEIyTPExKIe-
Hus. [IpoduakTika u mepBasi MIOMOIIB PU TEIIOBOM M COJIHEYHOM yJIapax, 0’Korax U 00OMOpOKEHUSIX.

JlabopamopHule u npakmuueckue pabomol

1. WccnenoBanue ¢ NOMOMIBIO JIYIbl THUIBHOU U JIAJJOHHOM CTOPOHBI KUCTH.

2. OnpeneneHue >KUPHOCTH PA3TUIHBIX YIACTKOB KOXKH JINTIA.

3. Onucanue Mep Mo yXOo.Iy 3a KOKeH JIula U BOJIOCaMU B 3aBUCUMOCTH OT TUIIA KOXKHU.

4. OnucaHue OCHOBHBIX THTUCHHYECKUX TPEOOBAHMI K OJICXK I U O0YBH.

11. Broigenenue

3Hauenue BoieneHus. Opraubl BoijeneHus. OpraHbl MOYEBbIICIUTEIBHON CUCTEMBI, X CTpoeHue U QyHKIMK. MUKpocKonndeckoe crpoeHue nouku. Hedpon. O6pa-



30BaHue MOoYH. Perymsimus MoueoOpa3oBaHus U MOYEHCITyCKaHMs. 3a00JIeBaHUsI OPraHOB MOYEBBIICITUTEIILHON CUCTEMBI, UX MPEIyNPEKICHUE.
Jlabopamopmnvie u npakmudeckue pabomul
1. OmpeneneHne MECTOMOIOKEHHS ITOYEK (Ha MYIISDKE).
2. Onucanue Mep npoUIaKTUKN OOJIC3HEH TTOYEK.

12.Pasmuo:kenune u pa3BuTHe

Oprans! penpoxaykiuy, crpoeane u Gpyakunu. [lomossie xenessl. [lonoBeie knetku. OmmonoTBoperne. BayTpuyTpoOHOE pazButne. Biusarne Ha 3MOpHOHATBHOE pa3-
BuTHE (HaKTOpOB OKpyxaromei cpenbl. Ponsr. Jlakramms. Poct u pa3zsutue pedénka. [lomooe co3peBanne. HacnenoBanne npu3HakoB y denoBeka. Haciencrsennsie 60-
JIC3HU, UX TIPUYUHBI U Tpeaynpexacaue. Habop XpoMoCcoM, MOJIOBBIC XPOMOCOMBI, TeHbl. POJIb TeHETUYECKUX 3HAHUU JUISl TUTAHUPOBaHUS ceMbu. MHDekmu, nepenaro-
IIFeCs MOJIOBBIM IMYTEM, X MPOQIIAKTHKA.

JlabopamopHule u npakmuueckue pabomol

Onucanre OCHOBHBIX MEp IO MPOQPHIAKTUKE HHPEKITMOHHBIX BUPYCHBIX 3a0oneBanuii: CITW/] u renatwur.

13.0pranbi 4yBCTB ¥ CEHCOPHBbIE CHCTEMbI

Oprasbl 4yBCTB U UX 3HaueHue. AHanuzaTopbl. CeHCOpHBIE cUCTEeMBI. [1a3 u 3peHue. OnTudeckas cuctema riaasza. CeryaTka. 3pUTEIbHbIE PELENTOPBL. 3PUTEIBHOE
Bocnipusatue. Hapymenus 3peHus u ux npuuuHsl. [ uruena speHus.

Yxo0 u cnyx. CtpoeHue u (HyHKIIMH OpraHa ciyxa. MexaHu3M paboThl CIyXxoBoro aHanm3atopa. CiayxoBoe Bocnpustue. Hapymenns ciyxa u ux npudusbl. [ urneHa
ciyxa.

OpraHbl paBHOBECHSI, MBIIIICYHOTO YyBCTBA, OCSI3aHMUs1, OOOHSIHUS U BKyca. B3auMoelicTBIE CEHCOPHBIX CUCTEM OpraHu3Ma.

JlabopamopHnyuie u npakmuueckue pabomul

1. OnpeneseHue oCTPOTHI 3PEHUS y YETIOBEKA.

2. W3yuenue cTpoeHuUs opraHa 3peHus (Ha MyJishKe U BIaKHOM IIpernapare).

3. Uzyuenue cTpoeHus oprasa ciyxa (Ha MyJspKe).

14. IloBenenne U ncuxmKa

[lcuxuka n noBenenue yenoseka. [lorpebHocTr 1 MOTUBHI NToBeAeHUs. ConnanbHas 00yCIIOBIEHHOCTD [TOBECHHUS YesoBeKa. PeduiektopHas Teopust noBeneHus. Boic-
11as HepBHas JeSTENbHOCTh YeoBeka, paboTsl M. M. Ceuenosa, U. I1. IlaBaoBa. Mexannu3M o0pa3oBaHHs YCIOBHBIX pediiekcoB. TopmoxkeHune. JIMHaAMHUUECKHI cTepeo-
tun. Ponms ropMoHOB B moBeieHnn. HacnencTBeHHbIe 1 HEHACIIEACTBEHHBIE TPOTPaMMBI TIOBEAIGHUS Y yenioBeka. [IpucnocoOuTeNnsHbIN XapakTep OBEACHUS.

[lepBas u Bropast curHajibHble cucTeMbl. 1lo3HaBaTenbHas nesSTeNbHOCTh Mo3ra. Peub u MeinuieHue. [lamsaTe n BHUMaHue. OMonuu. MHAMBHIYyanbHEIE OCOOCHHOCTH
JIMYHOCTH: CIIOCOOHOCTH, TEMIIEPAMEHT, XapakTep, OAapEHHOCTh. THUIBI BBICIICH HEPBHOM JEATENIbHOCTH U TemiiepamenTa. OcoOOCHHOCTH IICUXMKH 4eJoBeKka. | uruena
(U3NYECKOro U YMCTBEHHOTO Tpyaa. Pexxum tpyna u otapixa. CoH u ero 3HadeHue. [ urueHa cHa.

Jlabopamopuvie u npakmuueckue pabomul

1. U3y4yeHne KpaTKOBpEMEHHOMN MaMSITH.

2. Onpenenenne oObeMa MEXaHMYECKON M JIOTHYECKOH MaMsTH.

3. Onenka cpOpMHPOBAHHOCTH HABBIKOB JIOTHUECKOTO MBIIIIJICHHS.

15.YenoBex u okpyskaomas cpeaa

UenoBek 1 OKpykarolas cpena. JKojIoruueckue (akTopbl U UX JIEHCTBHE Ha OPraHU3M YelIOBeKa. 3aBHCUMOCTD 3I0POBbS UEIIOBEKA OT COCTOSIHUS OKPYXKaIOIIEH cpe-
I5I. MUKpOKIUMAT JKHIBIX TToMeteHnid. CoOITfoIeHre TIpaBuIl MOBEICHUS B OKPY KAIOIIEH Cpelie, B OTIACHBIX M YPE3BBIYAMHBIX CUTYAITUIX.

3/10poBbe YeOBEKa KaK COlMaabHas [IEHHOCTh. DakTOphl, HAPYIIAOUIUE 370POBbE: MMIIOAMHAMUS, KypEeHHE, YIOTPEeOICHHEe ajKOrojs, HApKOTHKOB, HecOaIaHCUPO-
BaHHOE TMHUTaHHUE, CTPECC. YKpPEIUIEHUE 370POBbs: ayTOTPEHHUHT, 3aKallMBaHUE, JBUTaTellbHAs aKTUBHOCTh, cOaNlaHCUpOBaHHOE murtaHue. KymbTypa oTHOmEHHUS K co0-
CTBEHHOMY 37I0POBbIO U 3I0POBBIO OKpY Karolux. BceMupHas opranuzanus 3ipaBoOXpaHEHHU .



UYenoBek Kak yacTh Onochepsl 3eMiid. AHTPOIIOreHHBIE BO3ACHCTBHS Ha pupoay. Y pbanu3zaius. [luBunusanus. TeXHOreHHbIC H3MEHEHUS B OKpykarotei cpeze. Co-
BpEMEHHbIE TI00ATBHBIC KOJIOTHIECKUE TPOOIeMbl. 3HAUEHUE OXPaHbl OKPYXKAFOIIEH CPEIbl [UTSI COXPAHCHHUS YelIOBEUECTBA.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEAMETA «bHOJIOT'US» HA YPOBHE OCHOB-
HOI'O OBIIEI'O OGPA30OBAHUA

OcBoecHue y‘{e6Horo npeamMeTa «buomorus» Ha YPOBHE OCHOBHOI'O O6HI€1"O 06p330BaHI/I$I JOJIXKHO o0ecreunBaTh AOCTHUXKCHHUEC CICAYIOIHNX JIMYHOCTHBIX, METAIIPEA-
MECTHBIX U IPEAMECTHBIX O6pa30BaTeJ'H>HBIX PE3YIbTATOB!:

JIMYHOCTHBIE PE3YJIBTATbBI

ITaTproTHYecKoe BOCIIUTAHHUE:

* OTHOIICHHE K OMOJIOTHY KaK K B&XHOW COCTAaBJISIONICH KyIbTYPBI, TOPIOCTh 3a BKIIA/ POCCUICKUX U COBETCKUX YUEHBIX B PA3BUTHE MUPOBOW OMOJIOTHIECKON HAYKH.
I'pa:knaHckoe BocmuTaHue:

¢ TOTOBHOCTH K KOHCTPYKTHBHOI COBMECTHOH IEATEILHOCTH TIPH BHITIOJTHEHUH UCCIIEIOBAHUI U TPOEKTOB, CTPEMJICHHE K B3aMMOTIOHUMAHHIO M B3aHMOIIOMOIIIH.
JlyX0BHO-HPaBCTBEHHOE BOCIUTAHHE:

¢ TOTOBHOCTH OLIEHUBATh ITOBEJICHUE U TIOCTYIIKHU C TIO3UIIUU HPABCTBEHHBIX HOPM M HOPM DKOJIOTUIECKON KyIbTYPHI;

* TMOHMMaHHWE 3HAYUMOCTH HPaBCTBEHHOTO aCIIEKTa JCATEIHPHOCTH YEIOBEKa B METUIIITHE U OMOJIOTHH.
JcTeTnYecKoe BOCIIMTAHHE:

¢ TIOHUMaHHWE POJH OMOJIOTUH B (POPMHUPOBAHUH ICTETHYECKON KYJIBTYPHI JINYHOCTH.

ILeHHOCTH HAYYHOTO MO3HAHHUS:
* OpueHTalusd Ha COBPEMCHHYIO CUCTEMY HAYYHBIX HpGILCTaBJ'IeHI/If/'I 06 OCHOBHBIX 6I/IOJ'IOFI/IT-IGCKI/IX 3aKOHOMCPHOCTAX, B3aMMOCBA34X YCJIOBCKA C HpHpOI[HOfI n conuajib-
HOM CpeJoif;
* TIOHMMAaHHUE POJIK OMOJIOTHYECKOW HAYKH B (DOPMHUPOBAHUU HAYIHOTO MHPOBO33PEHUS;
* pa3BUTHE HAyYHOU JI0O03HATEIHHOCTH, HHTEpPECa K OMOIOTHUECKOM HayKe, HABBIKOB HCCIIEI0BATEIBCKOM eI TeTbHOCTH.

®opMHpoBaHHe KYJbTYPbl 310POBbA:

¢ OTBETCTBEHHOE OTHOIICHUE K CBOEMY 3/I0POBBIO U YCTAHOBKA Ha 37I0POBBIH 00pa3 )KMU3HU (3I0POBOE MUTAHUE, COOIIOJICHNE TUTUEHNYECKHUX MPABUII U HOPM, cOallaHCH-
POBaHHBII PEKUM 3aHATHH U OTIbIXA, PEryJsipHas pu3nyecKast aKTUBHOCTbD);

* OCO3HAHHUE MOCIENCTBUN M HENPHUITHE BPEIHBIX NPUBBIYEK (YIOTpeOICHUE AJIKOroisi, HAPKOTUKOB, KypeHHe) U UHBIX (GOpM Bpena At GU3HUECKOr0 U MICUXUYECKOTO
3I0pOBBS;

* coOuojieHre TIpaByil 0€30MACHOCTH, B TOM YHCIIe HABBIKK O€30MIaCHOTO MTOBEJICHUS B IIPUPOTHON Cpe/ie;

+ c(hOpMHPOBAHHOCTDH HaBbIKa pEQIIEKCUH, YITPABICHUE COOCTBEHHBIM AMOIIMOHAIBHBIM COCTOSHHUEM.

TpyaoBoe BociMTaHHE:
¢ AKTHBHOE y4acTHE B PELICHWH NPAKTHUECKHUX 3a7au (B paMKax CEMbH, ILIKOJIbI, FOPO/a, Kpas) OMOJIOTHYECKO M SKOJIOTMYECKONW HANPABICHHOCTH, HHTEPEC K MPaKTH-
YeCKOMY M3Y4YeHHIO MPodeccHii, CBSI3aHHBIX ¢ ONOJIOTHEH.
IKOJIOTHYECKOe BOCTIMTAHHE:
 OpHCHTAIMs Ha MPUMEHEHHE OMOIOTMYEeCKUX 3HAHHUW TIPU PEIICHUH 3a/1a4 B 00JIACTH OKPYKAIOIIEH Cpebl;
* OCO3HaHHE 3KOJIOTHYECKHX MPOOJIeM U MyTeH NX PEIIeHNUS;
* TOTOBHOCTH K YYaCTHIO B IIPAKTHUECKOM JEATEIBHOCTH 3KOJIOTHYECKON HANIPaBJIEHHOCTH.



Anantanus 00y4amiuerocss K U3MeHsIIOIMUMCS YCJI0BUSIM COLUAJILHON M NPUPOIHOIi cpeabl:

aJIeKBaTHAsI OI[CHKAa U3MEHSIOIINXCSI YCIOBHI;

MPUHSATHE pelieHus (MHIUBUIYaTbHOE, B TPYIIIIE) B U3MEHSIONIMXCS YCIOBUSX Ha OCHOBAHUY aHAIHM3a OMOJIOTHYeCKOH nHpopManuu;
IJIAHUPOBAHUE JICUCTBUI B HOBOW CUTYaIlUH Ha OCHOBAaHUH 3HAHWUH OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

METANPEIMETHBIE PE3YJIBTATBI

YHuBepcanbHble NO3HABATEJIbHbIE 1€iiCTBUSA
Ba3zoevie nozuueckue oeiicmeusn:

BBISBJISITh U XapaKTEPU30BaTh CYIIICCTBEHHBIC IPU3HAKA OMOJIOTHUECKUX OOBEKTOB (SBJICHUI);
YCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(pukannyu OMOIOTHIECKHX OOBEKTOB (SIBIICHUH, IPOIIECCOB), OCHOBAHMUS ISl 00OOIICHHUS W CPAaBHEHUS, KPUTEPUH TIPO-
BOJIMMOTO aHAJIN3A;

¢ y4€TOM INpeUIoKEHHON OMOJIOrMYecKoil 3aJaul BBIBISATH 3aKOHOMEPHOCTH U IPOTUBOPEUUS B PAaCCMATPUBAEMBIX (pakTax M HAOIIOAEHUSX; Mpellarate KpUTepUH
JUIsl BBISIBIICHMSI 3AKOHOMEPHOCTEHN U POTUBOPEUUL;

BBISIBIISITH JeQUINTHI HHYOPMAIIUH, JTaHHBIX, HEOOXOJUMBIX JIJIsl pELICHHUs TIOCTABJICHHOW 3a1a4H;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3M MIPU M3Y4YEHUH OMOJIOTMYECKUX SIBJICHHH M MPOLIECCOB; AETaTh BHIBOJBI C UCIIOIB30BAHNEM ACAYKTUBHBIX U MHAYKTHUBHBIX
YMO3aKJTIOUEHHUH, YMO3aKIIFOUEHHH 10 aHaJIOTHH, (POpMYIHPOBAThH THIIOTE3HI O B3AaUMOCBSI3SX;

CaMOCTOSITEIBHO BEIOMPATH CIIOCO0 perieHus yueOHol OMOIOTHYecKon 3aJauu (CpaBHUBATh HECKOJIBLKO BAPHAHTOB PELICHUS, BBIOUPATh HanOoIee NOAXOISIIN ¢ yué-
TOM CaMOCTOSITENIbHO BBIIETICHHBIX KPUTEPHUER).

bBazoevie uccneooeamenvckue oeiicmeun:

HCIIOJIb30BATh BOIPOCHI KaK UCCIIEI0BATENbCKUNA HHCTPYMEHT IIO3HAHU;

(dhopMynHupoBaTh BOMPOCHI, (PUKCUPYIOIINE Pa3pbiB MEXKIY PEaTbHBIM H JKENATebHBIM COCTOSHHEM CUTYallu, 00bEKTa, 1 CAaMOCTOSTENFHO YCTAaHABIUBATE HCKOMOE U
JTAHHOE;

(hopMHUPOBaTh TUIIOTE3Y 00 HCTUHHOCTH COOCTBEHHBIX CYXJICHUH, apryMEHTUPOBATH CBOKO MO3HUIUI0, MHEHUE;

MPOBOJUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IUIaHY HaOJIOJICHHE, HECIIOKHBIA OMOJOTHUYECKIH IKCTIEPHUMEHT, HeOOIbIIIOe UCCIIeIOBAHUE 110 YCTAHOBJICHUIO 0CO-
OEHHOCTEH OMOIOrHYecKOro 00beKTa (Tporecca) H3ydeHusl, IPUIUHHO-CIIEICTBEHHBIX CBSI3€H U 3aBHCUMOCTEH OMOIOTMYECKIX 00BEKTOB MEXKITY COOOM;

OIIEHWBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTHh HH()OPMAITHIO, TIOYISHHYIO B X0/I¢ HaOIFOIeHUS U SKCIIEPUMEHTA;

CaMOCTOSITEIBHO (POPMYIUPOBaTh 000OIIEHUS M BEIBOJIBI MO PE3YJIbTaTaM MPOBEJAEHHOTO HAOIIO/ICHHS, DKCIIEPUMEHTA, BJIaJIeTh MHCTPYMEHTAaMH OLIEHKH JIOCTOBEPHO-
CTH TOJIyYE€HHBIX BHIBOJIOB U 0000IIECHUIA;

MIPOrHO3MPOBATh BO3MOXHOE JAJIbHEHIIIEEe pa3BUTHE OMOJOTHYECKUX IMPOIECCOB U MX IOCIEJACTBHS B aHAJOTMUYHBIX MM CXOJHBIX CHUTYallMsAX, a TAKXKE BbIIBUTATH
MIPEIITONIOKEHUS 00 X PA3BUTHHU B HOBBIX YCIOBUSAX M KOHTEKCTAX.

Paboma c ungpopmauueii:

MPUMEHSTh Pa3InUHbIE METOIbI, HHCTPYMEHTHI M 3aIIPOCHI IIPH ITOMCKE W 0TOOPE OGHOIOTHIECKOM MH(MOPMALINH WIIH JaHHBIX U3 HCTOYHHUKOB C YIETOM IPETOKEHHOM
y4eOHOI OMOIOTHYECKON 3a1aum;

BBIOMPATh, AaHATTM3UPOBATh, CACTEMATH3HPOBATH U HHTEPIIPETUPOBATH OMOJIOrHYECKYI0 HH()OPMAIIMIO PA3IMYHBIX BUIOB U ()OPM IIpE/ICTaBICHHUS,

HaXOJUTb CXO/HBIC apI'yMEHTHI (II0ATBEPIKIAIOIINE MM OIIPOBEPTalOIIe OJHY U TY )K€ HJIEI0, BEPCHIO) B Pa3IMUHBIX HH(POPMALIMOHHBIX HCTOUHUKAX
CaMOCTOSITEIBHO BBIOMPATh ONTUMAJbHYIO (QOpMY TIpejicTaBieHusI HHPOPMAIMK ¥ WITIOCTPUPOBAThH peliaeMble 3a/1a4H HECIIOKHBIMU CXEMaMH, JuarpaMmMmaMu, HHON
rpaduKoi 1 UX KOMOMHALIUSIMU;

OLIEHUBAThH HAJEKHOCTH OMOJIOrMYecKO HHPOPMALIMK TI0 KPUTEPHUSIM, IPEATIOKEHHBIM YUUTENIEM W C(HOPMYIMPOBAHHBIM CAMOCTOSITENIBHO;

3allOMUHATh U CUCTEMAaTH3HPOBATh OMOIOTHYECKYIO HH(POPMAILIUIO.



YHuBepcajibHble KOMMYHHKATHBHBIE IeiCTBUS
Obwenue:

BOCIIPHHUMATH U (POPMYITHPOBATH CYXKJCHHUS, BRIPAXKATH SMOITUH B TIPOIIECCE BHIMOIHEHUS IPAKTHUECKUX ¥ J1a0OPATOPHBIX padoT;

BBIpaXkaTh ce0s (CBOIO TOUKY 3PEHUsI) B YCTHBIX M MIMChbMEHHBIX TEKCTaX;

pacro3HaBaTh HeBepOAIbHBIC CPEJICTBA OOIICHUS, IOHUMATh 3HAYEHUE COIMANTBHBIX 3HAKOB, 3HAThH M PACIIO3HABATH MPEINOChITKH KOHPIMKTHBIX CUTYAIUH ¥ CMSATYATh
KOH()JIMKTBI, BECTU NIEPETOBOPHI;

MOHUMATh HAMEPEHUS JIPYTHX, MPOSIBIISATh YBAXKUTEIHLHOE OTHOIIICHUE K COOCCETHUKY U B KOPPEKTHOH (hopMe (GOpMyITHpOBaTh CBOM BO3PAKCHUS;

B XOJI¢ JMAJoTa W/WiH JTUCKYCCHH 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKaaeMOl OMOIOTMYEeCKON TeMbI M BBICKA3BIBATH HMJICH, HAIICJICHHBIC HA PEIICHUE OMOIOTrHYe-
CKOH 3aJ1a4¥l U MoAep KaHme 01arokenaTeIbHOCTH OOIIEHHS;

COTOCTABJISATH CBOM CYXJICHUSI C CY>KJICHHSMH JIPYTUX YIACTHUKOB JIAIOTa, OOHAPYKUBATh PA3INUNE U CXOJCTBO MTO3UIIHIA;

MyOJIMYHO MPEJCTABIISITh PE3YIbTAaThl BHIMOJHEHHOTO OHOJIIOTUYECKOTO OIbITa (IKCIIEPUMEHTA, UCCIIeIOBAHHS, TIPOCKTA);

CaMOCTOSITEIIBPHO BHIOMPATH (POPMAT BBICTYIUICHHSI ¢ YUETOM 3a/1a4 NMPE3CHTAIIMN ¥ OCOOCHHOCTEH ayTUTOPUU U B COOTBETCTBHH C HUM COCTABJISITh YCTHBIE M MACHMEH-
HBIC TEKCTHI C HCMIOJIh30BAHHEM HILTFOCTPATUBHBIX MATCPHAIIOB.

Coemecmuasn deamenvHoCmy (COMpyOHUUECHB0):

MIOHUMATh ¥ UCIOJIb30BATh MIPEUMYIIECTBA KOMaHIHON U HHIUBHUYaIbHOM pabOThl IpHU pEIIEeHMH KOHKPETHOW OMOJIOrHYeCKOn

po0ieMbl, 000CHOBBIBATH HEOOXOAMMOCTH MPUMEHEHHUS TPYIIIOBBIX (DOPM B3aMMOJAEHCTBHS IPU PELLICHUH IIOCTABICHHON y4eOHOH 3a1a4u;

MPUHUMATE L1€]b COBMECTHOM AEATEIBHOCTH, KOJUIEKTUBHO CTPOUTH ACUCTBHS MO €€ NOCTIKEHUIO: PACpPENeNiTh POJIH, J0rOBapUBaThCs, 00CYKAaTh MPoLECcC U pe-
3yJIbTaT COBMECTHOM pabOThI; yMeTh 0000111aTh MHEHHSI HECKOIBKHX JIFO/IEH, IPOSIBIISITS TOTOBHOCTh PYKOBOIUTD, BBIIIOJIHSITE HOPYUEHHS, TOAUYHUHSITHCS;

TUTAHUPOBATH OPTaHU3AIMI0 COBMECTHOM pabOTHI, ONPEAEIISTh CBOIO POJb (C YUETOM MPEANOYTEHHH 1 BO3MOKHOCTEH BCEX yUYaCTHUKOB B3aUMOJICHCTBUS), pacipee-
JIATH 33/1a9U MEeXKAY WIeHAMHA KOMaH/Ibl, y9aCTBOBATh B TPYIIIOBBIX (popMax paboTsI (00CY)ACHHSA, 0OMEH MHEHUSIMH, MO3TOBbIE IITYPMBI H UHBIE);

BBITIOJIHSITH CBOO YacTh paboThI, JOCTHTaTh KAYECTBEHHOTO Pe3yJbTaTa 0 CBOEMY HAIPABJICHUIO U KOOPJUHUPOBATh CBOU ACUCTBHSA C IPYTUMH YCHAMU KOMaH/IbI;
OLIEHMBAThH KAYECTBO CBOETO BKJIaJa B OOLIMIA MPOIYKT IO KPUTEPHSIM, CAMOCTOSITENEHO ¢(hOPMYITMPOBAHHBIM YYACTHUKAMU B3aHMOJICHCTBHUS; CPABHUBATH PE3YIIBTATHI
C UCXOJHOM 3a1a4dell U BKJIaJ Ka)KA0T0 YiIeHa KOMaHAbl B JOCTIXEHUE PE3YJIbTaTOB, Pa3eiisiTh Cepy OTBETCTBEHHOCTH M MPOSABIATH TOTOBHOCTD K IPEI0CTaBICHHIO
oTuéTa rnepes rpymmoi;

OBJIQJIETh CUCTEMOW YHUBEPCALHBIX KOMMYHHKATUBHBIX JAEHCTBHIA, KOTOpast o0ecrednBaeT chOPMHUPOBAHHOCTH CONMAILHBIX HABBIKOB H AOMOIIMOHAIFHOTO HHTEIUICKTA
o0y4Jaromuxcsi. Y HUBepcaJbHble PeryJsiTHBHBIE JeiicTBUS

Camoopeanus'auuﬂ:

BBISIBJIATD HpO6HeMBI JJId pCIICHUA B )KU3HCHHBIX U y‘-Ie6HBIX CUTyalusaXx, UCIIOJIb3Yys GI/IOJ'IOI‘I/I'-ICCKI/IG 3HaHUA,

OpPUEHTHPOBATHCA B PA3NUYHBIX MOIX0JaX MPUHATHUS pelIeHNH (MHANBUAYATbHOE, IPUHATHE PEIICHUS B TPYIIIE, IPHUHITHE PEIICHHU IPyIIoi);

CaMOCTOSITEIBHO COCTABIIATh aITOPUTM PEUICHUS 337a4u (WM €ro 4acTh), BRIOUpaTh crioco0 penieHns: yueOHOW OHOJIOTHYecKOo 3a/jau ¢ YIETOM UMEIOIIHUXCSI pecyp-
COB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh MIpeUlaraeMble BAPHUAHTHI PELICHUI;

COCTaBIIAITH IJIaH JCHCTBHM (IJIaH peayu3alii HAMEYEHHOTO aJITOPUTMa PELeHNs), KOPPEKTHPOBATh MPEIOKEHHBIN aIrOPUTM C YYETOM MOTYUYEHHUs] HOBBIX OHOJIOTH-
YeCKHX 3HaHUI 00 N3y4aeMOM OHOJIOTHYECKOM OOBEKTE;

JieNiaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 pelleHHe.

Camoxonmpons (pegiexcusn):

BJIaJIETh CIIOCO0AMU CAMOKOHTPOJIS,, CAMOMOTHBALIUHU U pe(ICKCHN;

JaBaTh aJICKBATHYIO OI[CHKY CUTYAIlMU U MPE/Iarath mjiaH e€ n3MEHCHNUS;

YUUTBIBATh KOHTEKCT U MIPEABUICTH TPYAHOCTH, KOTOPBIC MOTYT BO3HUKHYTH MPH PEIICHUH YU4eOHOM OMONOTHUECKON 33/1auu, aanTHPOBATh PEIICHUE K MECHSIFOIIUMCS
00CTOSTEILCTBAM;



OOBSICHATH IPUYHHBI JTOCTIKEHUS (HEOCTHIKCHHUS) PE3YIbTATOB ACSITCILHOCTH, 1aBaTh OIICHKY MPHOOPETEHHOMY OMBITY, YMETh HAXOIUTh TIO3UTHBHOE B MTPOU30IIIC/I-
e CUTyaluu;

BHOCHUTH KOPPEKTHUBHI B JICATCILHOCTh HA OCHOBE HOBBIX 00CTOSITEIIHCTB, NU3MECHUBIIIMXCS CUTYAIIHid, YCTAHOBJICHHBIX OIIMOOK, BOHUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LEIH U YCIOBUSIM.

Imoyuonanvuslii unmeniexkm:

pa3auuaTh, HA3BIBATh U YIIPABJISITH COOCTBEHHBIMHU 3MOIMSIMHA U AMOIUSAMHU JIPYTHX;

BBISIBIISITh U QHAIM3UPOBATH MPUYMHBI SYMOILIHIA;

CTaBUTH ce0s Ha MECTO APYTOTO YeIIOBEeKa, IOHMMATh MOTHUBBI M HAMEPEHUS IPYTOTo;

PETyJIMPOBATh CIOCOO BHIPAKECHUS IMOITUH.

Ilpunamue ceon u opyzux:

OCO3HAHHO OTHOCUTBCA K APYTOMY UEJIOBEKY, €T0 MHEHUIO;

IIPU3HABaTh CBOE IIPABO Ha OIIMOKY M TaKOeE K€ MPaBo Ipyroro;

OTKPBITOCTH ce0€ U APYTUM;

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIAJIETh CUCTEMON YHHUBEPCANBHBIX YU€OHBIX PErYJIATUBHBIX ACHCTBHH, KOTOpas obecreuynBaeT (POPMUPOBAHIE CMBICIOBBIX YCTAHOBOK JINYHOCTHU (BHYTPEHHSS IO3U-
LS IMYHOCTH ), M )KM3HEHHBIX HaBBIKOB JTMYHOCTH (YHpaBieHUs! cOO0H, CaMOIUCLUIUIMHBI, YCTOMYMBOTO MOBEICHHS).

HNPEAMETHBIE PE3YJIBTATBI

5 kiace:

XapaKTepU30BaTh OMOJIOTHIO KaK HAyKy O )KMBOM IIPUPOAE; Ha3bIBAaTh IPU3HAKHU KUBOI'O, CDABHUBATH OOBEKTHI JKUBOW M HEKUBOW IIPUPOJIBI;

MEPEYNCIIATh UCTOUHUKH OMOIOTMYECKUX 3HAHUI; XapaKTepu30BaTh 3HaU€HHE OMOJIOTMYECKUX 3HAHUM 111 COBPEMEHHOI'0 YelIoBeKa; Mpodeccuu, CBsI3aHHbIe ¢ OUO0TI0-
rueit (4—5);

MIPUBOJINTH MPUMEPHI BKJIaga poccuiickux (B ToM uwmcie B. U. Bepranckuid, A. JI. UmkeBckwii) U 3apyOeXHBIX (B TOM uucie Apucrorens, Teodpact, ['ummokpar)
Y4€HBIX B pa3BUTHE OMOJIOTHH;

WMETh TIPE/ICTaBICHHE O BAXXHEUIIMX OMOJIOTHYECKUX MpOleccax U sSBJICHUSAX: TUTAaHHE, JIbIXaHUE, TPAHCIIOPT BEIECTB, Pa3pakUMOCTh, POCT, pa3BUTHE, IBUKEHHE,
pa3MHOKEHHUE;

MPUMEHSTh OMOJIOTHYECKUE TEPMHUHBI U TTOHATHUS (B TOM YHUCIIE: )KUBbIE TeNa, OMOJIOTHS, SKOJIOTHS, IUTOJIOTHS, aHATOMUS, (PU3HOIIOTHSI, OMOIOTHYeCKasi CHCTEMATHKa,
KJIETKa, TKaHb, OPTaH, CHCTEMa OPraHOB, OPraHW3M, BUPYC, JBIDKEHHE, TUTaHue, POTOCHHTE3, AbIXaHHe, BBIIEIICHHE, Pa3IpaKUMOCTh, POCT, pa3MHOKCHHUE, PA3BUTHE,
cpena oOUTaHusl, NPUPOAHOE COOOIIECTBO, HCKYCCTBEHHOE COOOIIECTBO) B COOTBETCTBHM C IIOCTABICHHOMN 3a/1a4el M B KOHTEKCTE;

pas3nuyath 1o BHEIIHEMY BUAY (M300paXKeHUSIM), CXeMaM M OIMCAHUSM JOSACPHbIE U AJePHbIC OPraHU3Mbl; pa3IMYHbIe OMOJIOTHYECKHE OOBEKTHI: PACTEHHUS, KUBOT-
HBIX, TPHOBI, JIUIIAHHUKY, OAKTEpUH; NPUPOAHBIE U UCKYCCTBEHHbIE COOOIIECTBA, B3aMMOCBSI3H OPTaHM3MOB B IIPUPOJTHOM U MCKYCCTBEHHOM COOOIIECTBAX; MpeaCcTa-
BuTenei GIopbl U hayHbl IPUPOTHBIX 30H 3eMITH; JTaHAIIA(THl TPUPOIHBIC U KYJIbTYPHEIE;

MIPOBOJUTDH OMHMCAHUE OpraHn3Ma (pacTeHus, >)KUBOTHOTO) I10 3alaHHOMY IUIaHy; BBIACISATH CYIIECTBEHHBIE IPU3HAKU CTPOCHUS U MPOLIECCOB JKU3HEACATEILHOCTH OP-
TaHW3MOB, XapaKTEPU30BaTh OPTaHU3MBI KakK Teja )KMBOH MPUPO/IbI, HEPEUUCIIST 0COOEHHOCTH PACTEHUH, KUBOTHBIX, IPUOOB, TUIIAHHUKOB, OAKTEPHI U BUPYCOB;
pacKphIBaTh MOHSITHE O cpeJie 0OUTaHus (BOJAHOM, HA3eMHO-BO3IyIITHOM, TOYBEHHOW, BHYTPUOPTaHU3MEHHOM), YCIOBUSIX CPeibl OOUTAHUS;

MPUBOIUTH IPUMEPBI, XapaKTEPU3YIOIINE TPUCIIOCOOIEHHOCTh OPraHU3MOB K Cpesie OOMTaHUsl, B3aUMOCBSI3M OPraHU3MOB B COOOIIECTBAX;

BBLJICJIATH OTJIMYNTENLHBIE TPU3HAKY TIPUPOJTHBIX U HCKYCCTBEHHBIX COOOIIECTB;

apryMEeHTHUPOBATh OCHOBHBIE MPaBHJIa MMOBEACHUS YEIOBEKA B IPUPOAE U OOBACHATH 3HAUEHUE MPUPOTOOXPAHHON JEATEIHHOCTH YeJIOBEeKa; aHaJIN3UPOBATh II100ab-
HBIE 3KOJIOTHYECKHUE MTPOOIIEMBI;

PacKpbIBaTh POJIb OMOIOTUH B MPAKTUUECKON ACATEILHOCTH YEJIOBEKa;



JIEMOHCTPHPOBATh HA KOHKPETHBIX MPUMEPax CBSI3b 3HAHWH OHOJIOTHH CO 3HAHUSIMH 10 MaTeMaTHKe, IPEAMETOB T'YMaHHTAPHOTO MUKJIA, PA3INYHBIMHA BHJIAMH HCKYC-
CTBa;

BBITIOJHATh MPaKTUYCCKHE PabOTHI (MMOUCK MH(POPMAIIMU C UCTIOIH30BAHUEM PA3JIMYHBIX MCTOUYHUKOB; OMKMCAHUE OpPraHu3Ma IO 3aJJaHHOMY IUIaHy) U JIa0OpaTOpHEIC
paboThI (paboTa ¢ MUKPOCKOIIOM; 3HAKOMCTBO C PA3JIMYHBIMH CIIOCOOAMH U3MEPCHHS U CPAaBHEHUS J)KUBBIX O0BEKTOB);

MIPUMEHATH METOABI OHOJIOTHH (HAOMIOACHHE, ONTMCaHue, KiIacCu(UKAIN, H3MEPEHHE, SKCIIEPUMEHT): TIPOBOJINTH HAOIOIEHNS 32 OpraHu3MaMH1, OITICHIBATh OMOJIOTH-
YECKUE 0OBEKTHI, TPOIECCHI U SBJICHUS; BHITOIHATH OMOJIOTUICCKHI PUCYHOK U U3MEPEHUE OMOJIOTUYECKUX O0BEKTOB;

BJIaJIETh MpUEMaMHU paboTHI C JIYIIOH, CBETOBBIM M ITU(PPOBBIM MUKPOCKOTIAMH ITPU PACCMATPUBAHNH OHOJIOTHUECKUX O0BEKTOB;

coOroaTh paBuia 0€30MacHOTO Tpyia pu padoTe ¢ y4eOHBIM U 1a00paTOPHBIM 000PYIOBAaHHEM, XHMUYECKOU MOCYA0H B COOTBETCTBUU C HHCTPYKIIMSIMU HA YPOKE,
BO BHCYPOYHOU JCATEIBHOCTH;

WCIIOJIb30BATh MPH BBHITTOJHCHUH YUEOHBIX 33JJaHUI HAyYHO-TIOMYJIAPHYIO JUTEPATypy 10 OMOJIOTHH, CIIPAaBOYHBIC MaTepHalIbl, pecypchl IHTepHeTa;

CO3/1aBaTh MUCHBMEHHBIC U YCTHBIC COOOIICHMSI, TPAMOTHO HCIIOJB3YS MOHATHIHHBIN aIapar u3y4aeMoro pasjeia OuoJoruu.

6 kJacc:

XapakTepr30BaTh OOTAaHUKY Kak OMOJOrMYECKYIO HayKy, e€ pa3Jielibl ¥ CBS3U C IPYTMMHU HayKaMH U TEXHHUKOIA;

MIPUBOIUTH MPUMEPHI BKJIaa poccuiickux (B ToM uncie B. B. Jlokyuaes, K. A. Tumupszes, C. I'. Hapammn) u 3apy0exxHbIX ya€HbIX (B ToM gucne P. 'yk, M. Mainsmnu-
T'M) B pa3BUTHE HAYK O PAaCTEHUSIX;

MIPpUMCHATH OHOJIOrHYECKHUE TEPMUHBI U TIOHATUA (B TOM 4HHUCJIIEC: 6OTaHI/IKa, pacTuTeCiibHad KJICTKA, paCTUTCIIbHAad TKaHb, OPraHbl paCTCHHﬁ, CHUCTCMa OPraHoB paCTCHUS:
KOpEHb, MOOET MovKa, JJUCT, BUJOU3MECHEHHBIC OPraHbl, [IBETOK, IO/, CEMs, PACTUTEIbHBIA OPraHU3M, MUHEPaIbHOE TUTaHKUE, (POTOCUHTE3, JIbIXaHUE, POCT, Pa3BHUTHE,
pa3sMHOXKEHHUE, KJIIOH, Pa3IpaXMMOCTh) B COOTBETCTBHH C ITOCTABJICHHOH 3a1a4ei U B KOHTEKCTE;

*  ONHUCHIBaTh CTPOCHHE M KU3HENEATECILHOCTh PACTUTEIILHOTO OpraHu3Ma (Ha mpuMepe MOKPHITOCEMEHHBIX HIIM IIBETKOBBIX ): TMOTJIOIICHUE BOJBI 1 MUHEPAIHHOE TTH-
TaHue, POTOCHHTES, IBIXaHKE, TPAHCIIOPT BEIIECTB, POCT, Pa3MHOKEHHE, PAa3BUTHE; CBSI3h CTPOSHUS BETETATHBHBIX U TEHEPATUBHBIX OPTaHOB PACTCHHUU C MX (YHKIIHS-
MU,
pa3anuaTh U OMUCHIBATH )KHUBBIC U repOapHbIe K3EMIUIAPhI PACTEHUH 110 3aJ]aHHOMY IUIaHy, YaCTH PACTCHUH 10 N300paKCHUSIM, CXeMaM, MOJICIISIM, MyJIsikaM, pelibed-
HBIM Ta0JIHIIaM;

XapaKTepHU30BaTh MPU3HAKU PACTCHHI, YPOBHU OpTraHU3AlUN PACTUTEILHOTO OPraHN3Ma, YaCTH PACTCHUH: KIETKH, TKAHU, OPTaHbl, CHCTEMBI OPTaHOB, OPTaHU3M;
CPaBHHBATh PACTUTENHLHBIC TKAHU W OPTaHBI PACTEHHUN MEXy COOOI;

BEITIOJHATH NIPAKTHYECKUE U TA0OpaTOpHBIE PadOTHI 10 MOP(HOIIOTHH U (U3NOIIOTUU PACTEHUH, B TOM YHCIE Pa0OTHl ¢ MHKPOCKOIIOM C TIOCTOSTHHBIMH ((PUKCHUpPOBaH-
HBbIMH) ¥ BpEMEHHBIMU MHUKPOIIpEiapaTaMu, UCCIII0BATEIbCKUE paOOThI C HCIIOJIBL30BaHUEM IIPHUOOPOB M MHCTPYMEHTORB HIHU(PPOBOI T1abopaTopuu;

XapaKTepH30BaTh MPOIECCHl KU3HECSITeTbHOCTH PACTeHUH: TOTJIOIIEHHEe BOABl M MUHEpaTbHOE NMHUTaHWE, (POTOCHUHTE3, NBIXaHUE, POCT, Pa3BUTHE, CIOCOOHI ecTe-
CTBEHHOTO ¥ MCKyCCTBEHHOTO BET€TATUBHOT'O PA3MHOXKEHISI; CEMEHHOE Pa3MHOXKEHHE (Ha MTPUMEPE MOKPHITOCEMEHHBIX, HIIU I[BETKOBBIX);

BBISIBJISITH IPUYUHHO-CJICJICTBCHHBIC CBSI3H MEXKIy CTPOCHUEM M (PYHKIIMAMU TKAaHEH W OPTaHOB PACTCHHI, CTPOCHUEM M KHU3HEACITCIIbHOCTHIO PACTCHHMIA;
KJIacCU(PUIIPOBATH PACTEHUS U UX YACTHU TI0 PA3HBIM OCHOBAHUSIM;

OOBSICHATH POJIb PACTCHUI B IPUPOE U )KU3HU YEIOBEKa: 3HAUeHHE (DOTOCHHTE3a B MIPUPOJIC U B KU3HU YEJIOBEKa; OMOJIOTHUECKOE M XO3IHCTBEHHOE 3HAUCHHE BUJIO-
M3MEHEHHBIX MMOOETOB; XO35ICTBEHHOE 3HAUEHUE BETETATUBHOTO PA3MHOKEHUS;

MIPUMEHSTH MOJIYYSHHBIC 3HAHUSA JUIsl BBIPAIIMBAHUS U Pa3MHOKEHUS KYJIbTYPHBIX PACTCHHUI;

HCIIOJTH30BATh METOBI OMOJIOTHH: TIPOBOJANTH HAOIOACHMSI 32 PACTCHUSIMH, OMUCHIBATh PACTCHUS M WX YaCTH, CTABUTh IMPOCTEHIIE OMOJIOTUYECKUE OTBITHI U JKCIIe-
PUMEHTHI;

coOroIaTh mpaBmiia 6€30MacHOro TPyAA MPHU padoTe ¢ y4eOHbIM U Ta00PAaTOPHBIM 000PYAOBaHUEM, XUMHUIECKOHN TIOCYIOM B COOTBETCTBUU C MHCTPYKITUSAMU Ha YPOKE
Y BO BHEYPOUHOU JESITEINbHOCTH;

JIEMOHCTPHUPOBATH HA KOHKPETHBIX IPUMEPAX CBA3b 3HAHUN OMOJIOTHH CO 3HAHUSMH 110 MaTeMaTHKe, reorpaduu, TeXHOJIOTHH, TPEIMETOB T'YMaHUTAPHOTO ITUKIIA, pa3-
JINYHBIMUA BUJIAMU UCKYCCTBA;



 BIaAETh NMpuéMamu paboThl ¢ OMOJIOrHUCCKOM HHpOpMaLHeh: GopMyIUpOBaTh OCHOBAHUS JJIS M3BJICUCHHS U 00001IeHUS HHPOPMAIIMK U3 JBYX HUCTOYHHKOB; IIPEOO-
Pa30BBIBaTh HH(GOPMAIIMIO U3 OJHOIN 3HAKOBOW CUCTEMBI B JIPYTYIO;
* CO37aBaTh MMCHMEHHBIC M YCTHBIC COOOINEHUS, TPAMOTHO MCIIOJIb3Ys TIOHATUIHBIN ammapar u3y4aeMoro pasjieiia OMoJIoTHu.

7 KJjacc:

* XapaKTepHU30BaTh MPUHIUIbI KJIACCU(DHUKAIMN PAaCTCHUH, OCHOBHBIE CHCTEMATHUECKUE TPYMIIBl PACTEHUH (BOAOPOCIH, MXH, IUIAyHBI, XBOIIY, NAIIOPOTHUKH, TOJIOCE-
MEHHBbIE, IOKPHITOCEMEHHBIE UM [[BETKOBBIE);

¢ TPUBOJIUTH MpUMEpPHI BKiIaga poccuiickux (B ToM uucne H. M. Basuios, W. B. Muuypun) u 3apy0exssix (B Tom uncie K. Jlunneit, JI. [lactep) y4éHbIX B pa3BuTHE
HayK O pacTeHUsX, Tprlax, THIaitHIKaX, OaKTepusx;

* IPUMEHATH OMOJIOTHYECKUE TEPMUHBI U IOHATHS (B TOM Yuciie: OOTaHUKA, KOJIOTUSI PACTCHUI, MUKOJIOTHs, OaKTEpHOJIOTHS, CHCTEMAaTHKa, LIapcTBO, OT/EN, KiIacc, ce-
MeICTBO, PO, BU, XHU3HEHHAas popMa pacTeHuil, cpesa oOuTaHus, paCTUTEIbEHOE COOOIIECTBO, BBICIINE PACTEHUS, HU3LINE PACTEHHUS, CIIOPOBBIE PACTEHUS, CEMCHHBIE
pacTeHusl, BOAOPOCIH, MXH, IUIAYHBI, XBOIIH, TAIIOPOTHUKH, TOJIOCEMEHHBIE, IIOKPHITOCEMEHHBIE, OaKTepUH, TPUObI, TUIIAHHUKN) B COOTBETCTBHUU C MOCTABICHHOM 3a-
Jadel U B KOHTEKCTE;

* pa3nuuaTh U OMUCHIBATH KHUBbIC U TepOapHbIe K3eMIUIIPB PACTCHUH, YaCTH pacTeHUI TI0 N300paKEHUSIM, CXeMaM, MOAECTISIM, MyJIsKaM, peibe@HbIM Tabiauiam; rpuobl
0 M300paXKEeHHSIM, CXeMaM, MYJIDKaM; OaKTEpHH 110 H300paKeHHSIM;

* BBIABJIATH MPU3HAKHU KJIACCOB MOKPHITOCEMEHHBIX MJTH IBETKOBBIX, CEMEUCTB ABYAOIBHBIX U OJHOIONBHBIX PACTEHUI;

* ONpeeNsiTh CHCTEMaTHUECKOE MOJIOKEHNE PACTUTEIHHOIO OpraHn3Ma (Ha MpUMepe MOKPHITOCEMEHHBIX, MIIH LIBETKOBBIX) C TOMOIIIBIO ONPEAEeTUTENbHON KapTOUKH;

* BBINIOJHATH NMPAKTUYECKUE U TaOOpaTOpHbIE PadOTHI MO CUCTEMATHKE PACTEHUH, MUKOJIOTUH 1 MUKPOOHOJIOTHH, B TOM YHCJe pabOThl ¢ MUKPOCKOIIOM C TIOCTOSTHHBIMHU
(puKcHpOBaHHBIMH) M BPeMEHHBIMH MHUKPOTIpETapaTaMt, UCCIeJ0BaTebCKIE PA0OTHI C UCTIONB30BaHHEM MPHOOPOB U HHCTPYMEHTOB LIU(POBOIA 1a00PaTOPHH;

* BBIJCIIATH CYLIECTBEHHBIE IPU3HAKY CTPOCHUS U KU3HENEATEIbHOCTH PAaCTeHUH, OakTepuil, rpuOoB, JIUIIAHUKOB;

* TPOBOAMTH OMHCAHUE U CPABHUBATH MEXKILy COOOW pacTeHUs, TpUOBL, JIMIIAHHUKH, OAKTEPUH 110 3aJJaHHOMY IUIaHy; JeJaTh BBIBOJBI HA OCHOBE CPaBHCHUS,

* OIHUCHIBATH YCIIOKHEHUE OPraHU3aIMH PACTCHUI B X0/I¢ IBOJIOLIMU PACTUTEIHLHOTO MUpPa Ha 3eMIie;

* BBISBIATH YEPTHI IPUCIIOCOOIIEHHOCTH PACTEHUH K cpejie OONTaHMsI, 3HAYCHUE SKOJIIOTHUECKUX (PaKTOPOB [T PACTCHUH;

¢ XapaKTepH30BaTh PaCTUTEIbHBIC COOOIECTBA, CE30HHBIE U OCTYNATEIbHbIE N3MEHEHHUS PACTUTENFHBIX COOOIIECTB, PACTUTENFHOCTD (PACTHTEIBHBINA TTOKPOB) IPUPO/I-
HBIX 30H 3eMJIH;

* TPUBOJUTH MPUMEPHI KyJIbTYPHBIX PACTEHHH U X 3HAYEHUE B KU3HU YEIOBEKA; TIOHUMATh IPUYHUHBI ¥ 3HATH MEPHI OXPaHbl PACTUTEIBHOTO MUpa 3eMIIH;

* pacKpbIBaTh POJIb PACTEHHUIA, TPUOOB, JIMIIAWHUKOB, OAKTEPHI B IPUPOIHBIX COOOIIECTBAX, B XO3IHCTBEHHOHN ICATEIPHOCTH YEJIOBEKA M €r0 TTOBCEIHEBHOW YKU3HH;

* JEMOHCTPUPOBAaTbh HAa KOHKPETHBIX NMPHMEPAX CBSA3b 3HAHWH OMOJIOTMH CO 3HAHUSMU IO MaTeMaTHke, (pU3MKe, reorpaduu, TEXHOJIOTHHU, JIUTEpaType, U TEXHOJIOTHH,
MPeMETOB T'YMaHUTAPHOTO IIHKJIA, PA3THYHBIMU BHJAMU UCKYCCTBA;

* WCIIOJIb30BaTh METOJIbl OMOJIOTHU: MIPOBOJIUTH HAOIIOACHUS 332 pACTEHUSIMHU, OaKTepHUsIMH, TpHOaMH, JTUIIAHUKAMH, OMUCHIBATh UX; CTABUTH NPOCTEUIINe OHoIoTrHye-
CKHE OTBITHI U IKCTIEPUMEHTHI;

+ colOmoaath npaBuwiia 6€301acHOTO TPyAa IpHu padboTe ¢ yd4eOHBIM 1 1a00paTOPHEIM 000PYAOBAaHHEM, XUMHUYECKOH MOCYAO0H B COOTBETCTBUH C MHCTPYKIMSMH Ha YPOKe
W BO BHEYPOUHOU JIESATEINLHOCTH;

* BiageTh npuéMamu paboThl ¢ OuoIorndeckoil napopmanueit: GopMyIupoBaTh OCHOBaHUS IJIsl U3BJIeUeHHUS U 00001IeHns HHpOpMAIMK U3 HECKOJBKUX (2—3) ucrou-
HUKOB; Peo0pa3oBbIBaTh NHPOPMAIIUIO U3 OJHOW 3HAKOBOH CUCTEMBI B JIPYTYIO;

* CO3J1aBaTh MUCbMEHHBIE U YCTHBIE COOOLICHHS, TPAMOTHO MCIIONIb3Ysl MOHATUIHBIN annapaT u3y4yaeMoro paszieia OHOJIOTHH, COPOBOKAATEH BHICTYIUICHUE ITPE3CHTALN-
eil ¢ yuéToM 0COOEHHOCTEH ayTUTOPHH CBEPCTHHUKOB.

8 kjacc:

* XapaKTepH30BaTh 300JIOTHIO KaK OMOIOTMYECKYIO HayKy, €€ pa3/eNbl U CBA3b C APYTUMH HAyKaMHU B TEXHUKOMH;

° XapaKTEepU30BaTh NPHUHIUIIBI Knaccn(bmcaunn JKMBOTHBIX, BHUJ] KaK OCHOBHYIO CHUCTEMATUYCCKYIO KAaTCTOPHIO, OCHOBHBLIC -CUCTEMATUYCCKUEC I'PYIIIbI JKUBOTHBIX



(mpocTeliue, KUIICYHOIIOIIOCTHEIE, TUIOCKUE, KPYTIbIE ¥ KOJIbYAThIC YSPBU; YWICHHCTOHOTHE, MOJUTFOCKH, XOPIOBBIC);

TIPUBOJINTH TIPUMEPHI BKJIaga poccuiickux (B Tom umciie A. O. KopameBckuii, K. WM. CkpsiouH) u 3apyOexHbIX (B ToMm unciie A. Jlerenryk, XK. KroBwe, J. ['ekkenp) yué-
HBIX B pa3BUTHE HAYK O JKUBOTHBIX;

MPUMEHSITH OMOJIOTHYECKUE TEPMHUHBI U TIOHATHSI (B TOM YHCIIE: 300JI0THS, SKOJOTHS KUBOTHBIX, ITOJIOTHS, MAIe0300JI0THS, CHCTEMAaTHKa, [IAPCTBO, THII, OTPSIII, CE-
MEHCTBO, POJI, BUJI, J)KUBOTHASI KJIETKA, )KUBOTHAS TKaHb, OPraH dXUBOTHOT'O, CHCTEMbI OPTaHOB )KMBOTHOT'O, )KMBOTHBIA OPraHU3M, TUTAHKE, JbIXaHUE, POCT, PA3BUTHE,
KpOBOOOpAIIlCHUE, BBIJICIICHUE, OTIOPa, IBWKCHHUE, PAa3MHOKEHHUE, TAPTEHOTEHE3, Pa3IpaKUMOCTh, peduieKC, OpraHbl YyBCTB, IOBEJCHHE, Cpelia OOUTAHUS, PUPOTHOC
COO0OIIIECTBO) B COOTBETCTBHH C ITOCTABICHHOM 3a/1a4eii H B KOHTEKCTE;

PacKpbIBaTh OOIIHE PU3HAKY JKUBOTHBIX, YPOBHH OPTaHU3AIMH )KUBOTHOTO OPTaHM3Ma: KIIETKH, TKAHU, OPraHbl, CHCTEMBI OPraHOB, OPraHU3M;

CPaBHHBATh )KMBOTHBIC TKAHU U OPTaHbI JKUBOTHBIX MEXKy CO0OIA;

OIUCHIBATh CTPOCHUE H KHU3HECITEIBHOCTh )KHBOTHOTO OPTaHM3Ma: ONOpY U JIBIKCHUE, TMTAHUE U MUILEBApEHIE, IbIXaHHE U TPAHCIIOPT BEIECTB, BBIICICHUE, Pery-
JISIIHIO U TTIOBEJICHHE, POCT, PAa3MHOKEHUE U Pa3BUTHE;

XapaKTEePH30BaTh MPOIECCHI KU3HEACATSILHOCTU YKUBOTHBIX M3YYaeMbIX CUCTEMATUYECKUX TPYIIN: JABMKCHUE, MUTAHUE, JbIXaHHEe, TPAHCIIOPT BEIIECTB, BBIJICIICHUE,
peryJsIHio, TOBEACHUE, POCT, Pa3BUTHE, PA3MHOXKCHUE;

BBIABJIATH MPUYWHHO-CJIICACTBECHHLBIC CBA3HU MCKAY CTPOCHUEM, KUBHEACATCIbHOCTBIO U CpCILOﬁ 00UTaHMS )KUBOTHBIX HN3y4aCMbIX CUCTEMATUUCCKUX I'PYIIII;

pas3inyaTthb U OIMUCBIBATH JXUBOTHBIX U3YUAaCMbIX CUCTCMATUUYCCKUX I'PYIII, OTACJIBHBIC OpraHbl U CUCTEMBI OPraHoOB 110 CXE€MaM, MOACIIAM, MYJIsKaM, peﬂbeq)HI)IM Ta6-
JIUIaM; IPOCTEHIIINX — IO N300PAKCHUSM;

BBISIBIISITH MTPU3HAKU KJTACCOB WICHUCTOHOTHX M XOPJOBBIX; OTPSIOB HACCKOMBIX U MIICKOIUATAFOIIUX;

BBITIOJIHATH MPAKTHYECKUE U J1a0opaTopHble paboThl IO MOP(HOIOTHH, aHATOMHH, (PU3HOIOTHH U MOBEJCHUIO JKUBOTHBIX, B TOM YHUCIEe PabOThI C MUKPOCKOIIOM C IO-
CTOSTHHBIMH ((UKCHPOBAaHHBIMH) M BPEMEHHBIMH MUKPOTIpenapaTaMu, HCCIeJOBaTeIbCKUE

PpaboTHI C HCTIOb30BaHNEM PUOOPOB U HHCTPYMEHTOB P POBOIA JTabopaTopu;

CPaBHMBAaTh  IMpeJCTaBUTENEH  OTAEIBHBIX  CHCTEMAaTHUYECKHUX IPYII )KUBOTHBIX U JI€JaTh BBIBOJIBI HA OCHOBE CPABHEHUS;

KJ1accu(UIMPOBATh KUBOTHBIX HA OCHOBAHUHM OCOOCHHOCTEH CTPOCHHUS,;

OTIHCHIBATh YCIOKHEHUE OPraHU3allK )KUBOTHBIX B X0J1€ IBOJIOIUH )KUBOTHOTO MHUpa Ha 3eMJI€;

BEISIBIISITH YEPTHI TPHUCIIOCOOIEHHOCTH JKUBOTHBIX K CpeJle OOMTaHWs, 3HAYEHUE IKOJIOTHUECKUX (PAKTOPOB IS JKUBOTHBIX;

BBISIBIISITH B3aMMOCBSI3H )KHUBOTHBIX B ITPUPOIHBIX COOOIIECTBAX, [IETIN THTAHHUS;

yCTaHABIIMBATh B3aMMOCBSI3U )KUBOTHBIX C PACTCHUSMHU, TPHOAMH, INIIAHHUKAMHU B OAKTEPHSMH B IIPUPOAHBIX COOOIIECTBAX;

XapaKTepHU30BaTh )KMBOTHBIX MPUPOIHBIX 30H 3€MJIM, OCHOBHBIE 3aKOHOMEPHOCTH PACIPOCTPAaHEHUS )KUBOTHBIX IO MJIAHETE;

PacKpBIBaTh POJIb KMUBOTHBIX B MPUPOTHBIX COOOIIECTBAX;

PacKpbIBaTh POJIb JOMAIIHUX M HETPOIYKTHBHBIX KHUBOTHBIX B )KH3HH YEJIOBEKA; POJIb MPOMBICIIOBBIX KHUBOTHBIX B XO3SIICTBEHHOMN JIEATENIbHOCTH Y€JIOBEKa U ero IMo-
BCEHEBHOM KM3HU; OOBACHATH 3HAUEHHUE )KUBOTHBIX B TIPUPOIE U )KU3HH YEIOBEKA;

MMOHUMATh PUYWHBI ¥ 3HATH MEPHI OXPaHbl )KUBOTHOTO MUpPa 3eMITH;

JIEMOHCTPHUPOBATh Ha KOHKPETHBIX MPUMEpax CBs3b 3HAHWN OMOJIOTUM CO 3HAHUSMH 110 MaTeMaTruke, PU3nKe, XUMUH, reorpadri, TEXHOJIOTHH, IIPEIMETOB I'yMaHH-
TapHOTO IIUKJIOB, Pa3TUYHBIMHA BUJIAMH HCKYCCTBA,

WCTIOJB30BaTh METO/IbI OMOJIOTHH: MTPOBOJUTH HAOIIONCHHS 32 KUBOTHBIMH, OIIMCHIBATH KUBOTHBIX, UX OPIaHbl M CUCTEMBI OPraHOB; CTABUTh MpPOCTEHIINe OnoIoruye-
CKHE OTBITHI U SKCIIEPUMEHTHI;

co0oaaTh npaBuiia 0€301acHOro TpyAa IpHu padboTe ¢ y4eOHBIM U J1JaOopaTOpHBIM 000pPYJOBaHMEM, XUMHUUECKON MOCYJOH B COOTBETCTBUM C MHCTPYKUMSMH Ha YPOKE
Y BO BHEYPOUYHOU JIEATENBHOCTH;

BJIQJIETh NMpUEMaMU PabOThl ¢ OHOJIOrHYeCKOi nHpopManuen: GopMyIMpoBaTh OCHOBAHUS IS M3BJICUEHHUS U 000011eHHsS nHOOpPMAaLUU U3 HeCKobkuX (3—4) ncrou-
HHUKOB; IPeo0pa3oBbIBaTh HHPOPMALIUIO U3 OJHOW 3HAKOBOH CUCTEMBI B IPYTYIO;

CO3/1aBaTh MUCbMEHHbIE U YCTHBIE COOOIIEHHMSI, TPAMOTHO MCIIOJIB3Ysl MOHATUIHBIN annapaT u3y4yaemMoro pasziesna OHOoJIOTuH, CONPOBOKAATE BEICTYIUICHUE MTPE3CHTALN-
el ¢ yuétoM 0coOEHHOCTEH ayIUTOPUN CBEPCTHUKOB.



9 KJ1acc:

¢ XapaKTepH30BaTh HAYKH O YeJOBEKe (aHTPOMOJIOTHIO, aHATOMHIO, (PM3HOJIOTHIO, MEANLIMHY, TUTUEHY, SKOJIOTHIO YEJIOBEKa, ICHUXOJOTHIO) U UX CBS3U C JIPYTHMH
HayKaMH{ U TEXHHUKO;

* OOBSCHATH MOJIOKEHUE YEJIOBEKAa B CHCTEME OPTaHWYECKOTO MHpPA, €T0 MMPOUCXOXKICHUE; OTINYHNS YeIOBEKa OT KUBOTHBIX; MIPUCIIOCOOIEHHOCTh K PA3IMIHBIM JKOJIO-
TUYeCKUM (haKkTopaM (UeIOBeUYeCKHEe Pachl U aAallTUBHBIE THIIHI JIIOJIEH ); POJICTBO YEIIOBEUECKUX pac;

* TPHUBOJUTH MPHUMEPHI BKIana poccuiickux (B ToM uncie M. M. Ceuenos, U. I1. IlaBnos, Y. . Meunnkos, A. A. Yxtomckuii, I1. K. AHOXHH) 1 3apy0eXHBIX (B TOM
gucne Y. ['apseit, K. bepnap, JI. [lactep, Y. [lapBuH) yu€HBIX B pa3BUTHE MPEACTABICHUN O MMPOUCXOXKACHUH, CTPOCHUH, KU3HEACATEITHPHOCTH, TTOBEIEHUH, SKOJIOTHH
YeII0BeKa;

* TMPUMEHATH OMOJOTHYECKHE TEPMHUHBI M TIOHATHS (B TOM YHCIIE: IIATOJIOTHS, THCTOJIOTHS, aHATOMHS YeJIOBEeKa, (PM3UOJIOTHS YeJI0BeKa, TUTHEHA, aHTPOIIOJIOT s, SKOJIO-
TSl YeI0BeKa, KJIeTKa, TKaHb, OpTaH, CUCTeMa OPTaHOB, MNTAaHUE, JbIXaHHe, KpOBOOOpaIeHne, 0OMEH BEIIeCTB U IPEBpalleHNe YHEPTHH, IBI)KEHNE, BBIIEIIEHUE, POCT,
pa3BUTHE, TIOBEJEHUE, Pa3MHOKEHHUE, PA3IPAKUMOCTh, PETYJIISIN, TOMEOCTa3, BHYTPEHHSS Cpeia, IMMYHHUTET) B COOTBETCTBHH C TIOCTABIIEHHOM 3ajjadeii U B KOHTEK-
cTe;

* TPOBOJAWTH OMHUCAHHE TI0 BHENTHEMY BHIY (M300pa)KE€HHIO), cXeMaM OOIINX MPU3HAKOB OpraHm3Ma YeJIOBEeKa, YPOBHEW ero OpraHM3allid: KIETKH, TKaHW, OpraHbl, CH-
CTEMBI OPTaHOB, OPTaHH3M,;

¢ CpaBHUBATPH KIIETKH Pa3HBIX TKaHEW, TPYII TKaHEH, OpraHbl, CHCTEMbI OPTaHOB YEIIOBEKa; IIPOIIECCH JKU3HEAeATeIbHOCTH OPraHN3Ma YellOBeKa, AeNIaTh BHIBOJBI Ha OC-
HOBE CpPaBHCHUS;

* pa3nuuaTh OMOJIOTMYECKH aKTHBHBIC BEIECTBA (BUTAMHUHBI, ()EPMEHTBI, TOPMOHBI), BBISBIISTH UX POJIb B Mpoliecce OOMEHa BELIECTB U MPEBPAICHNUS SHEPTHH;

* XapakKTepu3oBaThb 6I/IOJ'IOFI/I‘-ICCKI/IC IMPOUECCChI: O6MCH BCHICCTB U NPCBPAIICHHUEC SHEPIrUn, MUTAHUC, NbIXaHNUEC, BBIACICHUE, TPAHCIIOPT BCIICCTB, ABUKCHUE, POCT, PCTy-
nsms GYHKIWH, UIMMYHHTET, TIOBEJICHUE, Pa3BUTHE, PA3MHOKEHHE YEITOBEKA;

* BBIABJIATH HPUYUHHO-CJICACTBECHHBIC CBA3U MCKAY CTPOCHUEM KIIETOK, OPraHoB, CUCTEM OpPraHOB OpraHmu3Ma 4CjIOBCKa U UX (I)}/HKHI/ISIMI/I; MCKAY CTPOCHUEM, )KU3HEAC-
SITETLHOCTBIO M Cpeioi 0OUTaHUs YeI0BeKa;

* TNPUMCHATH 6I/IOJ'IOI‘I/I‘-ICCKI/IG MOJCJIHN OJI BBISIBIICHUS OCO6CHHOCTCI>'I CTPOCHUA U Q)YHKHI/IOHI/IPOBaHI/ISI OpTraHoOB U CUCTEM OpPIraHOB YCJIOBCKaA,

* OOBSICHATH HEHPOTYMOPAJIEHYIO PETrYJISLHIO IPOLECCOB KU3HEACSITEIbHOCTH OPraHu3Ma YeJIOBEKa;

* XapaKTepH30BaTh U CPABHUBATH OE3YCIIOBHBIC U yCIOBHBIE pe(hIeKChl; HACIEACTBEHHBIE N HEHACIIEACTBEHHbBIE IPOrPaMMBbl IOBEACHHUS; OCOOCHHOCTH BBICILIECH HEPBHOM
JIeSITEIBHOCTH YeJIOBEeKa; BUJIBI MOTPEOHOCTEH, MaMsTH, MBIIUICHUS, PEYH, TEMIICPAMEHTOB, SMOIIMH, CHA; CTPYKTYpPY (DYHKIMOHAIBHBIX CUCTEM OpraHu3Ma, HarpaB-
JICHHBIX Ha JIOCTIDKEHHUE IOJIE3HBIX MPUCTIOCOOUTENIBHBIX PE3YIIbTATOB;

* pa3nuuaTh HACIEACTBEHHbIC U HEHACJIEACTBEHHbIC (MH(EKIHMOHHbIE, HEMH(EKINOHHbIE) 3a00I€BaHuUs YEIOBeKa; OOBSCHITh 3HAUEHHE Mep NMPO(UIIAKTHKU B MPEdy-
MpeXIeHNH 3a00JIEBaHHI YEIOBEKa;

¢ BBINIOJTHATH MMPAKTUYECKUE U TaOOpaTOpHbIe PabOoThI 10 MOP(HOJIOTHH, aHATOMUH, (PU3HOIOTHH U MTOBEJCHUIO YeJIOBEKa, B TOM YHCIIE Pa0OThI C MUKPOCKOIIOM C IIOCTO-
SIHHBIMU ((PUKCHUPOBAaHHBIMH) M BPEMEHHBIMH MHKPOIIpEriapaTaMH, HCCIIEA0BATEIbCKHE pabOThl ¢ UCIOIBb30BaHUEM NMPHOOPOB M MHCTPYMEHTOB LM(poBoii Jadoparo-
puy;

* pelaTh Ka4eCTBEHHBIE U KOJIMYECTBEHHBIE 33/1a4H, HCIIOIb3ysI OCHOBHBIE ITOKA3aTENN 3/J0POBbs UEIOBEKA, IPOBOJUTH PACUETHI M OLIEHUBATH [TOJIyYEHHBIE 3HAYEHNUS;

* HasbIBaTh U apTyMEHTHUPOBATh OCHOBHBIE MPUHIIMITEI 3JOPOBOTO 00pa3a >KM3HM, METOJBI 3AIIUTHI U YKPETUIEHHUS 3/IOPOBBS YEIIOBEKa: cOANaHCHPOBAHHOE MUTAaHUE, CO-
OmrozieHue MpaBUIl JIMYHOM TMTHEHBI, 3aHATUS (PU3KYIbTYpOH M CIIOPTOM, pallMOHAJIbHAs OpPraHW3alus TPyAa M MOJIHOLEHHOTO OTABIXa, HO3UTHBHOE SMOLMOHAIBHO-
MICUXUYECKOE COCTOSTHHE;

* UCIIOJIL30BaTh MPHOOPETEHHBIC 3HAHUS M YMEHUS JJIsi COOIIOCHHUS 3/J0POBOTO 00pa3a »U3HH, cOaTaHCUPOBAHHOTO MUTAHUS, PU3MIECKON aKTUBHOCTH, CTPECCOYCTOM-
YUBOCTH, JUISl HCKITIOUEHHSI BPEIHBIX IPUBBIYEK, 3aBUCUMOCTEH;

* BJIAJICTh NPUEMAMHU OKA3aHUS NEPBOM NOMOIIM YEJIOBEKY NpHU MOTEPE CO3HAHMS, COJIHEYHOM M TEIUIOBOM YAApe, OTPABJICHUH, YTOIUIEHHH, KPOBOTECYEHUH, TPABMAX
MATKUX TKaHEH, KOCTEH CKelleTa, OpraHOB UyBCTB, 0)KOI'aX U OTMOPOKEHHSAX;

+ JIEMOHCTPHPOBATH Ha KOHKPETHBIX IMPUMEPAX CBA3b 3HAHUI HayK O YEIOBEKE CO 3HAHMAMHU MPEAMETOB €CTECTBEHHO-HAYYHOr0 ¥ T'yMaHUTAPHOTO IUKJIOB, PA3INIHBIX
BUJIOB McKyccTBa; TexHonoruu, ObX, dhusndeckoii KynbTyphbI;



° HCII0JIb30BaTh MCTOIbI OHOJIOTHU: Ha6JIIOI[aTI>, HU3MEPATH, OIIMCBIBATh OPraHU3M YE€JIOBEKA U IMPOUECCHI €0 X XKU3HEACATCIIbHOCTH,

*  TIPOBOJUTH MPOCTEHIIINE UCCIEAOBAHNS OPTaHN3Ma YeI0BeKa U OOBICHITD UX PE3yJIbTAThI;

coOroIaTh MpaBmiia 6€30MMacHOro TPyAa MpHU paboTe ¢ yueOHBIM B Ta00PaTOPHBIM 000PYAOBaHHEM, XUMHUIECKOH TIOCYIOM B COOTBETCTBUY C MHCTPYKIMSAMH Ha YPOKE
W BO BHEYPOUHOH ESATEITBHOCTH;

BJaJeTh MpruéMamMu paboThl ¢ Ononoruyeckoil nH(GopManmeit: GopMynHpoOBaTh OCHOBAHHMS IS M3BJICUEHHS M 0000IIeHNsI HHPOPMAIIUH U3 HECKOJIBKUX (4—5) uctod-
HUKOB; PeoOpa3oBbIBaTh NHPOPMALIMIO U3 OJHOW 3HAKOBOH CUCTEMBI B IPYTYIO;

CO3/1aBaTh MUCbMEHHBIE U YCTHBIE COOOIEHHSI, TPAMOTHO MCIIONIB3Ysl MOHATUIHBIN anmnapaT u3yu4eHHOTO pa3zeia OHOJIOTHH, COTPOBOXKAAThH BHICTYIUICHHE MTPEe3eHTalI-
el ¢ yuétoM 0coOEHHOCTEH ayINTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINTAHNPOBAHUWE

5 knacc (34 4, u3 HUX 1 4 — pe3epBHOE BpeMsi)

DKuBast n HexuBas Npupoaa — €AUHOE LIETIOoe.
buonorus — cucreMa Hayk o xuBoi npupoje. OCHOB-
HbIC pa3zeibl Ononoruu (00TaHUKa, 300JI0THS, SKOJIO-
THsl, IATOJIOTHUS, aHATOMUSA, pu3noorus u ap.). [Ipo-
(heccun, CBSA3aHHBIE C OMOIOTHEN: Bpay, BETepUHAp,
[ICHXOJIOT, aTPOHOM, XUBOTHOBOJ U Jp. (4—5). CBA3b
OWoNIOTHH C IPYTUMH HayKamu (MaTeMaTHKa, Teorpa-
(st u p.). Ponp Ononoruu B MO3HAHUH OKPYIKAIOIIETO
MUpa 1 IPAKTUIECKOH AEATEILHOCTH COBPEMEHHOTO
YeIoBeKa.

Kabunet 6uonorun. [Ipasuna moBeaeHust 1 pabOTHI B
KaOWHETe ¢ OMOJIOrMYSCKUMH MPUOOPAMU U HHCTPY-
MeHTaMH. brnojgornueckue TEPMUHBI, TIOHATUA, CUMBO-
b1, lcTouHMKHM OMOTOTMYECKUX 3HAHUH: HAO0AeHHE,
bKcriepuMeHT U Teopusi. [lonck napoOpMayy ¢ HCHoNb-
30BaHMEM PA3TMYHBIX HICTOUHUKOB (Hay4HO-

MOMyJIsIpHAs INTepaTypa, CipaBoYHUKH, HTepHET)

MHHOB Y IIOHSATHIA: )KMBEIE TEJIa,
OMOJIOTHS, SKOJIOTHS, IUTOJIOT U,
AHATOMUS, PUIUOJIOTHS U JIP.
PackpbiTHE po OHOIOTHH B
MMPAKTHIECKOH e TEIIbHOCTH JIFO-
mei, 3HaYeHUS pa3IndHbIX Opra-
HH3MOB B JKH3HHU Y€JIOBEKA.
O0cy:K1eHHne TPU3HAKOB KUBOTO.
CpaBHeHHe OOBEKTOB KUBOW U HE-
PKHUBOUW HPUPOIBL.

O3HaKkoMJIeHHe ¢ ITPABUIAMH pa-
0OTBI C OMOJIOTUYECKUM 000PYI0-
BaHUEM B KaOMHETE.

(O0ocHOBaHMe PAaBUJI IOBEICHHUS B
[pupoe

Ne  Temaruueckuii |OCHOBHOe copep:KaHUe OcHOBHBbIE BU/IbI DJIeKTPOHHbIE Hcmoan30Banue 000-
n/m |0JI0K, TeMa AeATeJbHOCTH 00YYal0HXCS (mudpoBbie 00pa3oBa- |pyAOBaHHUS LEHTPaA
TeJbHbIEe PecypChl) «ToukaPocra»
1 buosorus — [lonsitre o xu3HU. [Ipr3HaKy KUBOTO (KIETOYHOE O3Hakomiienne ¢ o0bekTamu u3y- |http://www.myshared.r DnekTpoHHBIC
HAayKa 0 )KMBO#i  [CTpOCHHUE, TUTaHUE, AbIXaHHE, BBIICTICHUE, POCT U JIp.) [UEHHUS OMOJIOTHH, €€ pa3elaMH. u/slide/479357/ TaOauIIbl UILTAKATHI
npupoje (4 u)  (OO0BEKTHI )KUBOW U HEXXHMBOH MPUPOABI, X cpaBHeHue. [[Ipumenenue ononoruueckux Tep- https://shareslide.ru/bio

logiya/proekt-na-temu-

professii-svyazannye-s

https://resh.edu.ru/subj

ect/lesson/7842/start/3

11135/

https://onlinetestpad.com
ru/test/1191629-
biologiya-nauka-o-
zhivoj- prirode



http://www.myshared.ru/slide/479357/
http://www.myshared.ru/slide/479357/
https://shareslide.ru/biologiya/proekt-na-temu-professii-svyazannye-s
https://shareslide.ru/biologiya/proekt-na-temu-professii-svyazannye-s
https://shareslide.ru/biologiya/proekt-na-temu-professii-svyazannye-s
https://resh.edu.ru/subj%20ect/lesson/7842/start/3%2011135/
https://resh.edu.ru/subj%20ect/lesson/7842/start/3%2011135/
https://resh.edu.ru/subj%20ect/lesson/7842/start/3%2011135/

10]] CBETOBBIM MUKPOCKOIIOM: KJIeTOYHast 000JI04Ka,
LUTOILIa3Ma, SApPO.

OIHOKIIETOYHBIE 1 MHOTOKJIETOUHBIE OPTaHU3MBI.
KieTku, TKaHu, OpraHbl, CHCTEMbI OPT'aHOB.
DKusHenesTenbHOCTh OpraHn3MoB. OCOOEHHOCTH CTPO-
€HUS U MIPOIECCOB KU3IHEAEATENHHOCTH y PACTEHHUH,
PKUBOTHBIX, OakTepuil u rpu6oB. CBOWCTBa OpraHu3-
MOB: INTAHUE, IbIXaHHE, BBIJICICHNUE,

'YcraHoBiIeHHe B3aUMOCBSI3El
MeXTy 0COOCHHOCTSIMU CTPOCHUS
(YHKIMSMH KIETOK ¥ TKaHel, opra-
HOB U CHCTEM OPraHOB APryMeH-
THPOBaHHE JIOBOJIOB O KIIETKE KaK
€/IMHUIIe CTPOCHHUSI U JKU3HEe s
TETBHOCTH OPraHU3MOB.

rody-tsarstva-zhivyh-
organizmov
otlichitelnye-
priznaki-zhivogo

WNe  TemaTtuueckuit |OCHOBHOe cofiepKaHue OcHOBHBbIE BU/BI 1eATEJILHOCTH  (JJIeKTPOHHbIE M cnonb30Banue 000-
n/m |0JI0K, TeMa 00y4Jaromuxcs (mudpoBbie 00pa3o- pyloBaHUS HEHTPA
BaTeJbHbIE pecyp- |(«ToukaPocra»
Chl)

2 MeToabl n3yye- [HayuHbie MeTOABI H3ydeHHS KUBOM MPHUPOABL: HaOMIO- {(O3HaKOMIIeHHe ¢ MeToaMu Ono-  |https://resh.edu.ru/s [DnexkTpoHHbIE TaONHIIBI
HUS JKUBOI MPU- [ICHNE, SKCIICPUMEHT, ONMCaHNe, U3MEpeHHue, KJIacChu- [IOrMYecKod Hayku: HaOmronenune, |ubject/lesson/7843/c u miakaThl,CBETOBOH
POabI (dukanms. YCTpOWCTBO YBEIHMYUTEIBHBIX PHOOPOB:  PKCIEPUMEHT, Kiaccudukanus, u3- pnspect/https://resh. Mukpockor, MUKpO-

(6 1) imyTiel 1 MuKpockona. [IpaBuiia paGoTsl ¢ yBeTUIH- MEpEHHE U OITUCHIBAHUE. edu.ru/subject/lesso [mpemapatbl,u3mMepu-
TEIbHBIMU MPUOOPAMHU. O3HakoMJIEHHe C TTpaBwiIamMu pa- [n/7843/conspect/ TeIbHBIC TIPUOOPHI (BE-
Merton oncanus B OMOIOTHH (HATIISIHBIN, CIIOBECHBIH,00THI C yBEIMINTEIbHBIMU pHO0-  |Nttps://www.youtubelcsl, TepMoMeTp, THHEH-
cxeMaTH4yeckuil). Meron u3MepeHus: (MHCTPYMEHTBl  [paMu. .com/watch?v=cJrQ [ka
n3MepeHust). MeToa KiaccupUKanuy OpraHi3MoB, IMpoBenenue >nemenTapHbIx dkcne- AOUhjcA
MpUMEHEHHUE JIBOIHBIX HAa3BaHWH OpraHu3MoB. HaOuro- prMeHTOB 1 HAOIIOJeHH Ha TIPH-

NIeHUE U SKCTIEPUMEHT KaK BeIyIINEe METO/IbI OMOJIOTUH MEpax pacTeHHH (TeITHOTPONN3M U
TEOTPOIU3M) U OJTHOKICTOUHBIX
PKHUBOTHBIX ((POTOTaKCHC M XeMOTaK-
CHC) U JIp. C OMUCAHUEM LICIEH,
BBIIBUKEHHEM THITIOTE3 (TIPE/IIo-
IMOYKEHHIA), MOJy4eHHs HOBBIX (ak-
TOB.
Onucanue ¥ MHTePNpeTaNus 1aH-
HBIX C €TI0 000CHOBAHUS BLIBO-
0B

3 Opraunsmbl —  [loHsiTue 06 opranusme. JlosaepHsie U siiepHbie opra- (OnpeaejieHune no BHeniHeMy Buay https://interneturok.r MukpkormcBeToBoi,
TesIa KUBO H3Mbl. Kitetka u e€ otkpeitie. Llutonorus — Hayka o (n300paxeHusm), cxemam 1 onmca- U/lesson/biology/5kl mukponpemnapartsi,
MPUPObI Kietke. KileTka — HavMeHbIIIasi €MHUIIA CTPOCHHS U |[HHe JIOSICPHBIX M SIEPHBIX opra-  [ass/vvedenie/razno  preKTpOHHbIC TAOIHIIbI
(7 9) PKM3HEIEATEITbHOCTH Opranu3MoB. CTpOEHHE KIETKH  [HH3MOB. obrazie-zhivoy- pri- U TUTAKAThI
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https://resh.edu.ru/subject/lesson/7843/conspect/https:/resh.edu.ru/subject/lesson/7843/conspect/
https://resh.edu.ru/subject/lesson/7843/conspect/https:/resh.edu.ru/subject/lesson/7843/conspect/
https://www.youtube.com/watch?v=cJr0A0UhjcA
https://www.youtube.com/watch?v=cJr0A0UhjcA
https://www.youtube.com/watch?v=cJr0A0UhjcA

NBIDKEHME, pa3MHOXKEHUE, Pa3BUTHE, Pa3PaKUMOCTh,
MPUCIIOCO0IEHHOCTh. OpraHu3M — EHOE TIETI0e.
PazHooOpa3ue opraHu3MoB 1 UX Kiaccupukamnus (Tak-
COHBI B OMOJIOTHH: TIAPCTBA, THITHI (OTIEIHI), KIIaCCHI,
OTpsiIbI (TIOPSIKK), CEMEICTBA, POAbI, BUIbL. baktepuu n
BUPYCHI KaK (POPMBI XKU3HHU. 3HAUCHHUE OaKTEpUil ¥ BUPY-
COB B IIPUPOJIC | JIJISl YeITOBEKa

BoisiBiIeHMe CYIIIHOCTH )KU3HEH-
HO Ba)KHBIX MPOLIECCOB Y Opra-
HU3MOB Pa3HBIX LAPCTB: MHTa-
HUE, TBIXaHWe, BBIIEICHNE, UX
cpaBHEHHe.

ObocHOBaHMe POJIH pa3paxKu-
MOCTH KJIETOK.

CpaBHeHHe CBOWCTB OpraHu3-
MOB: JBIKEHHS, pA3MHOXKEHUS,
[pa3BUTHSI.

IAHAJTU3 TIPHYXH Pa3HOOOpa3us
OpraHU3MOB.
KaaccnpuuupoBanue opra-
HU3MOB. BhIsIBJIeHHE CyIIIe-
CTBCHHBIX IIPU3HAKOB BUPYCOB!
napazuTH3M, OOJIBIIAsT PENpo-
ITyKTHBHAS CITOCOOHOCTh, N3MEH-
IUBOCTb.

Hcciaenosanue u cpaBHeHHE
[PACTHTEIHHBIX, YKHBOTHBIX KJIE-
TOK U TKaHEU

Opranusmsl 1
cpeaa oouTaHus
(5 9)

[lonsitue o cpene oduranus. Bomnas, HazeMHO-
BO3/yIIIHAsI, TOYBEHHAS, BHYTPUOPTaHU3MEHHAS CPE/IbI
obutanus. [Ipencrasurenu cpex ooburanus. OcobeHHO-
cTH cpen oburtanus opranu3mos. [Ipucmocobenus op-
TaHU3MOB K cpejie ooutanus. Ce30HHbIC N3MEHEHUS B
PKU3HU OPTaHU3MOB

PackpbITHE CYIIHOCTH TEPMH-
HOB: Cpe/ia )KHU3HH, (PaKTOpBI
Cpenpl.

BrisiBJIeHMe CyLIIECTBEHHbIX
MPU3HAKOB cpes OOUTaHU: BOA-
HOMW, Ha3€MHO-BO3/IyIIIHOM, 104~
BEHHOW, OPraHN3MEHHOM. Y cTa-
HOBJICHHE B3aUMOCBA3EN MEKY
[pacipocTpaHeHHEM OPTaHU3MOB
B Pa3HBIX cpeliax OOUTaHus U
MPUCIOCOOIIEHHOCTBIO K HUM.
O0bsicCHeHUE TTOSIBICHUS TIPH-
CIOCOOJICHHI K Cpeie OOMTaHMS:
oOTekaemast popma Tena, HaIu-
YMe YelIyH U TUTaBHUKOB Y PHIO,
KPENKUI KPOUKOBUIHBIA KIIIOB
W OCTpBIE, 3aTHYThIE KOI'TH Y

XUIIHBIX OTUI U AP

https://resh.edu.ru/subj

DNEeKTPOHHBIETAOTHITBI

ect/lesson/459/

M TIIaKaThl, TUPpOBast
imaboparopusi o KO-
ioruu(1aTIuK ocBe-
IIEHHOCTH, BIaYKHOCTH
MTEMIIEpaTyphl)



https://resh.edu.ru/subject/lesson/459/
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CpaBHeHHe BHEIUTHETO BHJIA OP-
TaHU3MOB Ha HATYPAJIbHBIX 00b-
eKTax, [0 TabJIHIaM, CXeMaM,
OIHCAHHUSIM

IIpuponnsbie coodie-
cTBa (7 4)

[MonsiTie o mpupoaHOM coobiiecTe. Banmocssizu
OpPTaHU3MOB B IPUPOIHBIX coodmecTBax. [Tuie-
BbIE CBSI3U B cooOmiecTBax. [Iniiesble 3BeHbs, LIEIH
n cetu nutanus. [IpousBonureny, notpeduTenu u
Pa3pyLIMTENN OPTaHUUECKUX BEIECTB B IPUPO/I-
HBIX cO0OIIecTBax. [IpuMephl MPUPOIHBIX CO00-
mecTB (J1ec, Ipy/a, 03epo U Ap.).

MckyccTBeHHBIE COOOIIECTBA, HX OTIIHYUTEIbHBIC
MPU3HAKU OT MPUPOTHBIX cooOmIecTB. [TpuunHbl
HEYCTONYNBOCTH UCKYCCTBEHHBIX co00IecTB. Ponp
MCKYCCTBEHHBIX COOOILIECTB B )KU3HH YEJIOBEKA.
[Mpupoansie 30HbI 3emiy, ux oduratenu. Gropa u
(hayHna mpupoIHBIX 30H. JlaHAmAa T TPUPOTHBIC
1 KyJIbTypHBIE

PackpbITHE CYIITHOCTH TSPMH-
HOB: MPUPOJHOE U UCKYCCTBEH-
HO€E COOOIIECTBO, LIENU U CETH
MUTAHUSL.

IAHAJIM3 TPYIIIT OPraHU3MOB B
MPUPOJHBIX COOOIIECTBAX: MPO-
W3BOJIUTEIH, IOTPEOUTEIH, pa3-
[PYLIUTEIN OPraHUYECKUX BeE-
IECTB.

BoisiBjieHMe CyIIECTBEHHBIX
MPU3HAKOB MPHUPOJIHBIX COO0-
[IIECTB OpraHU3MOB (Jiec, Py,
03€po | T. II.).

IAHAJIN3 UCKYCCTBEHHOTO U MPH-
[POJTHOTO COOOINECTB, BHISBJIE-
HUE X OTIIMYUTCIIBHBIX IIPU3HA-
koB. UccienoBanme u3HU Op-
raHW3MOB T10 C€30HaM, 3aBHCH-
MOCTb CE30HHBIX SIBJIEHUUA OT
(haKTOPOB HEXKHUBOM MPUPOIBI

https://resh.edu.ru/subj

JJICKTPOHH BICTAOJIUIIBI

ect/lesson/1064/

1 IIJIaKaThbl
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7KuBasi npuponaa u 4ye-
imoBek (4 4)

M3MeHeHus B IPUPOJIC B CBS3H C Pa3BUTHEM
CEeNbCKOT0 XO035HCTBa, MPOU3BOJICTBA U POCTOM
MUCIICHHOCTHU HACEIICHHSI.

BrusiHue yenoBeka Ha JKUBYIO MPUPOIY C XOJIOM
rcropud. [ mobambHbBIe SKOJIOTHIECKHE TTPo0ITe-

Bemutd, MOTepy MOYB, UX MpeaoTBpamicHue. [1ytu
COXpaHeHUs! OMOJIOTUYECKOTO pa3HOOOPa3HsL.
OxpaHseMbIe TEPPUTOPHH (3aTTOBETHUKH, 3aKa3-
HUKW, HAIIMOHATLHBIC TTAPKH, TAMSITHUKH IIPUPO-
ine1). Kpachas kaura PO. Oco3HaHue KU3HU Kak
BEJIMKOW LIEHHOCTH

IAHAJTH3 ¥ OLIEHUBAaHMeE BIVSHU
XO3SIMCTBCHHOM ACATCIHHOCTH
IIOIeH Ha IPUPONY.
IAPryMeHTHPOBaHNe BBEICHUS
[PAIIOHAIBHOTO TPHUPOIOIIOIB30-

MBI. 3arpsi3HEHHE BO3AYITHON M BOJHON 000JI0YEKBaHMS U TPUMEHEHHE 0€30TX0 1~

HBIX TEXHOJOTHH (YTHIH3aLHUSI
OTXOOB IPOU3BOJICTBA U OBITOBO-
o Mycopa).

Onpenenenune poiu 4YeJI0BeKa B
MPUPOAE, 3aBUCHMOCTH €0 340PO-
BbSI OT COCTOSIHUS OKpPY KaIOIIeH
CpeIbl.

O0ocHOBaHMe [TpaBUJI IOBEICHUS
YeJIoBeKa B IIPHPOJIE

https://resh.edu.ru/subj

DNCKTPOHHBIC TAOJIUIIBI

ect/lesson/464/

WILTIAKaThI,
nudposas 1adboparopu
ST TO3KOJIOTHH (JaTYHK
OKHCH yTJIepoia
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6 xnacc (34 4, u3 Hux 1 4 — pe3epBHOE BpeMsi)

Neni/m  |TemaTuueckmii OcHoBHOeE coepkaHue OcHOBHBIE BB 1€AATEIbHOCTH JJIeKTPOHHBIE Hcnonan3oBaHue
0J10K, TeMa o0yJarommxcst (mudpoBbIie o0opynoBaHuUs
o0pa3oBaTeIbHbIE LeHTpa
pecypchl) «ToukaPocra
»
1 PacturenbHbli boranuka — Hayka o pacTeHusx. Pasnenst  [PackpbITHe CylHOCTH NOHATHA OOTaHUKHPOCCHIICKas 3J€KTPOHHAs [DJIEKTPOHHBIE Ta0JIu-
opranmusm (6 1) 0oTanuku. CBsi3b OOTAaHUKH CAPYTHUMU Kak Hayku o pacTeHusix. [Ipumenenne  [mkona(POII) [ LBl U TJIAKaThI,CBETO-
HayKaMH U TEXHUKOM. OMOJIOTMYECKUX TEPMHUHOB U TTOHITHH: «Dokchopay, BOIl MHUKPOCKOII, MUK-
OO0111e npu3HaKy pacTeHUH. YPOBHHU OpraHU-[PaCTUTENbHASIKICTKA, TKaHb, Opransl pac- |«llIkonpHas mudposas  [porpenapaTbl,u3MepH-
BaLlMM PacTUTENBHOrO OpranusMa.Beiciive 1 [TeHuid, cucTeMa OpraHoB PacTEeHUs, KO-  [u1aThopmay TenbHbIE TPUOOPEI
HU3IINE PACTEHUS. [peHb,M00ET, TOYKa, JTUCT U Jp. «Sunekc.mkonay, TpeHa-  |(Beckl, TepMOMETD,
CHnopoBbI€ U ceMEHHbIEe pacTeHus. Pactu- BroisiBieHne oOMINX NPU3HAKOBPACTCHHS. PKEPHI NMHEHKa
TenbHas KieTka. M3ydueHue pacTUTenbHOU Boinosnenne npaktnyeckux u nabopa-  [«AKmacey» SH-
KJIETKH TI0J] CBETOBBIM MHUKPOCKOIIOM: KJIe-  [TOPHBIX PadOT ¢ MUKPOCKOIIOMC TOTOBBIMH IEKC. Y UeOHHK,
rouHast 000JI04Ka, SAPO, IUTOIUIa3Ma (1A~ | BpEeMEHHBIMH MHKPOIIpENapaTaMHu. JloMarnrHss mKkosa
CTH/IbI, MUTOXOH/PHH, BAKyOIIH C KJIeTO4YHbIM (CpaBHEHHe PACTUTENBHBIX TKaHel nop-  InternetUrok.ru»
cokom). Pactutenbublie Tkanu. OyHKIUUpAc- [FaHOB pacTeHUH MEXIY coOOit
TUTEJIbHBIX TKaHEH.
Oprasbl ¥ CUCTEMBbI OPTaHOB PACTECHUM.
CTpoeHue OpraHoB paCTUTEIBHOTO OPraHu3-
Ma, X POJIb U CBSI3b MEXKITY COOOH
2 Crpoenue wku3- [luranue pacrennii (8 ). Kopeub — opran [[IpumeHeHune OHOJIOrHYCCKUXTEPMUHOB [POCCHiicKast 3JIEKTPOHHAS [JJIEKTPOHHBIE TA0IH-
HelesiTeJbHOCTh  [IOYBEHHOTO (MUHEpaJIbHOTO)uTanus. KopHUM MOHATHIA: mo0er, JIUCT, KOpeHb, pacTi-  mkona(POUI) [ (bl U TIAKaThI,CBETO-
PacTUTEILHOT00P- 1 KOPHEBBIE CHCTEMBI. BUIBI KOPHEH M THIBI [TEIBHBIM OpraHu3M,MUHEepalibHOE uTa-  [«Dokcdopay, BOI MUKPOCKOII, MHK-
ranuzma (27 u) KOpHEBBIX cUCTeM. BHellHee u BHyTpeHHee |[HHUeE, JOTOCHHTES. «lkonpHas uudpoBas  [pomnpenaparsl,i3MEPH-
CTpOEHHUE KOPHS B cBs3H ¢ ero pyHkuusmu. |[McciieroBaHue Ha XKUBBIX 00BEKTaX WIK  [aTdopmay, TebHbIE TPUOOPEI
KopHeBoit uexiuk. 30HbI KopHst. KopHeBble [Ha repOapHBIX 00pas3lax BHEUIHEro cTpo- [AHaekc.mKkona»TpeHa- |(Bechl, TEPMOMETP,
€HUS PaCTEHU, ONMCAHUEe UX PKEPBI VIMHEHKa
«AKmnace»




Poct
KOpPHS. [Torsowe-
HUEKOPHSMU BO/Ibl U MUHEPAIbHBIX Be-
[11€CTB,He06X0/JUMbIX pac-
TEHUIO (KOpHEBOEJABJIEHHUE, OCMOC).

BupousmenennekopHen.Ilousa, eé
njioJlopoire.3HayeHHe 06pabOTKU  MOY-
BbI(OKyUYMBaHHE), BHECEHUSI YA0OpPEHUH,
MpopeXKMBaHUe NMPOPOCTKOB, MOJIMBA [Jf
PKU3HU KyJbTYPHBIX pacTeHUn.I'ugpo-
MOHUKA. [To6er u nmouku.Jlucropac-
noJioXkeHWe W JavcToBasMo3auka. CTpo-
eHue U ¢yHkuuU aucta.llpocTeieT U
CJIO>KHBIE JUCTh.BujonsMeHeHus
nnucTbeB. OCO6EHHOCTUBHYTPEHHETO
CTPOEHUS JINCTA B CBSA3U CEro PyHKIMs-
MU (KOXKHLA U yCTbULA,0CHOBHAs

TKaHb JIUCTA, IPOBOASILIMENYYKH).
Jluct — oprad Bo3AaymHoronuTaHus. ®o-
TOCUHTE3. 3HaueHUePOTOCUHTE3A B
NpUpO/Jie U B )KU3HU YesI0BeKa

BOJIOCKH.

OpraHOB: KOPHEH, CTEOJICH, TUCTHEB, TI0-
OCTOB.

Onucanune MIPOLIECCOBKU3HEICATEIb-
HOCTH pacTUTEIHLHOTOOPTaHN3Ma: MUHE-
[pAJILHOTO MUTaHUs, poTOoCHHTE3A.
[MccnemoBaHHe C IIOMOIIBIO CBETOBOTO
MHKPOCKOIIA CTPOCHHUS KOPHEBBIX BOJIOC-
KOB, BHYTPEHHETO CTPOCHISUTNCTA. BhIfiB-
UTeHre TIPUYMHHO-CJICICTBCHHBIX CBS3eH
MEXTy CTPOCHUEM U (PYHKIIUSIMU TKaHEH,
CTPOCHHUEM OPTaHOB PACTCHUN W MX KHU3-
HEIeATeIbHOCTBIO.

O0BsicHeHUe 3HaueHHS (OTOCHHTE3A B
[PUPOJIC U B KU3HU YEIOBEKA.
O0ocHOBaHME HEOOXOAUMOCTHU
PAIMOHAIBHOTO 3€MJICTIOJIb30BAHMS

STHnexc. YueOHHKY,

Jlomarusss mkosa
«InternetUrok.ru»

/Ibixanue pactenus (2 4). J[prxanue KopHs.
IPBIxJieHME IOYBBI KaK yCUIICHHUE ILIXaHUS
KOpHEH. Y CcloBus, MPensTCTBYIOIHUE AbIXa-
HUIO KOpHEH. JIMCT kak opraH AbIxaHus
(ycTeuuHbIif anmapar). [Toctymienue B TUCT
aTMoc(epHoro Bozayxa. CuiibHast 3ablIEH-
HOCTb BO3/1yXa KaK MPensATCTBUEIbIXaHUs JIU-
cTbeB. CTebelnb Kak opraH JpIXxaHus (HaTu4ne
YCTBUI] B KOXKHIIE, yeueBnueK). CyIHOCTh
ITBIXaHUS PACTCHU.

B3anMocCBs3b JbIXaHUS PACTEHUS C
hoTocuHTE30M

PackpbITHE CyIIIHOCTH OHOJIOTHYECKOTO
MOHSATHSI «JIBIXAHUEY.

OO0BbsiCHEeHUe 3HAYCHUS B TIPOIlecce/IbIXa-
IHUA YCTBUI 1 YCUYCBUYUCK.

CpaBHeHHe TPOIIECCOB JbIXaHus UPOTO-
CHHTE3a.

HCCJIC}]OBaHI/Ie POJIN PBIXJICHUS ITOYBbI

Pocculickas 3nekTpoHHas
mxona(POII)
0
«Doxchopay,
«llIxonpHas UdppoBas
riatdopmar
«SHnexc.mkona» Tpenaxe-

[PBI
«SIKmacey

DJICKTPOHHBIE Ta0JIH-
(bl ¥ TJTAKAThI,CBETO-
BOM MUKPOCKOII,
MUKpOTIpenaparsbl,
M3MEPUTENBHBIE TTPH-
OOpBI (BECHI, TEPMO-
METp, TUHENKa




Tpancnopr BemecTs B pacteHun (54).
Heopranmueckue (Boga, MUHEPaJIbHBIE COJIH)
1 OpraHnyeckue BemecTBa (0eln- Ku, JKUPBI,
YTIIEBOJIBI, HyKJIEMHOBBIE KHUCIIOTHI, BATAMH-
HBI U 1p.) pactenus. Ctedens — ochk mooera.
CBSI3b KJIETOY- HOTO CTPOCHUS CTeOIs ¢ ero
¢ysxmws- Mu. Poct crebns B mmuny. Kiterod-
HOE CTpOeHHE CTeOIIs TPAaBIHUCTOTO pacTe-
HUS: KOXKHLA, TPOBOSIIUE MTyYKH, OC- HOB-
Has TKaHb (mapeHxuma). Knetounoectpoenue
CTEOJIsI TPEBECHOTO pacTeHuUs:Kopa (TmpooKa,
my0), kaMOuii, IpeBecrHau cepaieBuHa. Poct
cTeOus B Tomumay. [IpoBosiue TkaH! KOp-
Hs1. TpaHCTIOPT BOJIBI M MUHEPATHHBIX Be-
IIECTB B PACTEHUH (COCYABI IPEBECUHBI) —
BocxoAsAMi TOK. Mcmapenue Boabl yepes
cTebenbu JUCTBS

(TpaHCTIpaITus).

PCFYHSIHI/IH HCrapeHusa BOAbI B paCTCHHU.
BiiisiHUE BHEITHUX YCIIOBUIHA

rcrapeHue Boasl. TpaHCIopT opraHnYecKux
BEIICCTB B PACTEHUHN (CUTOBUIHBIC TPYOKH
my06a) — Hucxoasmui Tok. [lepepacnpenere-
HUEH 3aITacaHne BEIIECTB B PACTCHUH.
Bunon3mMeHeHHBIE TOOETH: KOPHEBHIIE,KITY-
0cHb, JTYKOBHUIIA, UX CTPOEHHUE; OMOJIOTHYE-
CKOE ¥ XO3SIIICTBEHHOE 3HAYCHHE

'Y cTaHOBJIEHHE MECTOIOIOKEHUAPA3-
IMMYHBIX TKaHe# B mobere pactenus. Ipu-
MeHeHHe OMOJIOTUIECKUX TEPMHU-

HOB M IOHSATHI: I00€ET, CTE0END,IUCT,
KOpEHB, TPaHCIIHPALUsl, KOPHEBOEIaBIIe-
HUE, BUIOM3MECHEHHBIE TOOETUH

KOPHHU.

M ccnenqoBanue MporeccancrapeHus
BOJIBI JTUCTBSIMH (TpaHCIIUpAINs),00bsic-
HEeHMe €T0 POJIH B )KU3HU PacTEHHSL.
Onpenenenne BIusHUS HaKTOPOBCPEIBI
HA MTHTEHCUBHOCTH TPAHCIIMPALIUSI.
O0ocHOBaHHe TPUYUH TPaHCIIOPTaBe-
[IIECTB B PACTCHHH.

MccienoBanue 1 aHAIN3

MOTIEPEYHOTO

CIIMJIa CTBOJIA PACTEHUI.

OBnagenue mpuéMaMu padOTHI ¢ OHOITO-
rrYecKol nHpopMaluei u eémpeodpaso-
BaHUE

STHexc. YueOHuK,

/Tomarusss mkoJsia
«InternetUrok.ru»

DIIeKTPOHHBIC Ta0-
UTHIIBI U TUTAKATHI,
CBETOBOUN MUKPO-
CKOTI, MUKPOTIpe-
mapatbl,u3MepH-
[TeTbHBIC IPUOOPHI
(BECHI, TEPMOMETD,
NIMHEHKa




Poct pactenns (4 14). OOpa3zoBaTenbHBICTKA-
Hu. Konyc nHapacranus mooera. Poct koH4nKa
KOpHS. BepXyl1euHblil 1 BCTABOYHBII POCT.
IPocT kKOpHSI U cTE0JIS BTOIIMHY, KaMOUH.
O0pazoBaHue TOIUYHBIX KOJIEIl Y APEBECHBIX
pacteHuit. Bmusiare GUTOropMOHOB Ha POCT
pacTeHusi. POCTOBbIE NBIKEHUS PACTCHUI.
IPa3BuTHE MOOETA U3 ITOYKH.

BeTBieHue moderoB. YpasieHHE POCTOM
pactenusi. DopMupOBaHUE KPOHEI.
[IpuMeHeHue 3HaHUN O POCTE PACTCHUS B
CEIbCKOM XO03s1cTBe. PazBuTie 60KOBBIX
mo0Oeros

O0BsicHeHHE PO 00pa30BaTEIBbHON
TKaHH, €€ CpaBHEHHE C IPyTHMUPACTH-
TEILHBIMU TKaHSIMU.

Onpenenenue MECTOIOIOKEHUS 00pa3o-
BaTEJIbHBIX TKAHEH: KOHYC HapaCTaHUS
nobera, KOHYMK KOPHS,0CHOBAHHS
MEKI0Y3IHIA 31aK0B, CTeOEIbIPEBECHBIX
pacTeHui.

Onucanue posau GUTOrOPMOHOB HAPOCT
[pacTeHHS.

O6ocHOBaHMe yaICHUST OOKOBBIXIIOOETOB
Y OBOIIHBIX KYJIBTYP JJISI TOBBIIICHUS
[YPOXKAHHOCTH

DNIEKTPOHHBIE Ta0-
UTHIIBI ¥ TUTAKATHI,
CBETOBOU MUKPO-
CKOII, MUKPOTIpETa-
[paTBL,I3MEPUTENb-
HBIC TIPHOOPHI (BECHI,
[TepPMOMETp, TMHEHKa




Pasmuoxxenune pacrenus (7 4). Bereratus-
HOE pa3MHOKEHHE [IBETKOBBIXPACTEHUII B
npupoie. BeretaTuBHOE pa3MHOKEHNE KYITh-
TYPHBIX PACTCHUH.

Knonbl. CoxpaHeHHe IPU3HAKOB MaTEepHH-
CKOT'0 pacTeHus. X03SIMCTBEHHOE3HAaUYECHHE
BEreTaTUBHOIO pa3MHOkeHHs. CeMEeHHOe
(reHepaTHBHOE) pa3MHOKEHUEPACTEHUH.
[[BeTKH U COIIBETHSI.

Omnbutenne. [lepexkpécTHOE onBIIeHUE(BET-
[POM, >KUBOTHBIMH, BOJIOM) U CAMOOIIBLICHHUE.
JIBoitHOe ormnogoTBopenue. HacnenoBanue
MPU3HAKOB 00OMX PACTEHUI.

O0pa3oBaHue IIOJIOB U CeMsH. THIIBI TUIO-
moB. PactipocTpanenue mioJioB U CEMsH B
npupozae. CocTaB U CTPOCHUE CEMSH. Y CIIO-
BHsI ITpopacTaHus ceMsH. [loaroroska ceMsH
K 1ToceBy. Pa3BUTHENPOPOCTKOB.

Pa3zeutue pacrenus (1 4). Pazsutue user-
KOBOTO pacTeHus. [leprnonsr ero pa3BuTHsL.
[{MKJI pa3BUTHS LIBETKOBOI'O pacTeHus. Bius-
HUe (aKTOPOB BHEITHEH CPebl HA Pa3BUTHE
[IBETKOBBIX pacTeHuil. JKu3HeHHbIe ()OPMBI
[(BETKOBBIX PaCTCHUN

PackpbITHE CYLITHOCTH TEPMUHOB
«TEeHEPATUBHBIEY» U «BETE€TAaTUBHBIEHOPIa-
HBI PACTCHUS.

Onucanue BEreTaTUBHBIX U TEHEPATHB-
HBIX OPTaHOB Ha KUBBIXOOBEKTaX U Ha
repbapHBIX 0Opasmax. PacmozHaBanue u
ONMUCAHHEBETETATUBHOIO Pa3MHOKEHUSA
(uepeHKamu

MOOEToB, JINCTHEB, KOPHEH) M TeHEPATHB-
HOTO (CEMEHHOT0) TI0 MXH300payKCHISM.
O0bsicHeHHe CYITHOCTH MPOLIECCOB: OIIIO-
ITOTBOPEHME Y LIBETKOBBIX PACTECHUH, Pa3-
BUTHE U pasMHOXKeHUe. Onucanue mnpu-
CIIOCOOJIEHHOCTH PACTCHUH K ONBUICHHIO:
TMHHBIE THIYMHKH,

MHOTO MEJIKOW CyXOW MBUTBIIBI U JIp.(OTIBI-
leHre BETPOM), HATMYHe HEKTapHUKOB,
sIpKast OKpacka IBeTKa(OMbUIEHHEe HaceKo-
MBIMH ).

CpaBHeHHe CeMsH IBYI0JIbHBIX HOJHO-
ITOJIBHBIX paCTEHUH.
Kiaccudummposanwue mio1oB. O0bsacHe-
HMe POJIM PaCIPOCTPAaHEHUAIUIONOB U Ce-
MSTH B TIpUPOJIE.

OBnagenue npuéMamu BEreTaTUBHOTO
[pa3MHOEHUs pacTeHuid Onuncanue u
CcpaBHeHMe )XM3HEHHBIX ()OPM PaCTeHUH.
O0BsicHeHHe BIUSHUS (DAKTOPOB BHETII-
HEH cpeibl Ha POCT U pa3BUTHE PACTEHUH.
HaoOuronenue 3a popacTaHUEM
CEeMSH U Pa3BUTHEM IIPOPOCTKaA, (hopMy-

VIMPOBAaHUE€ BLIBOJIOB

Poccuiickas 31eKTpOHHAS
mxoma(POII) [

«Dokchopay,

«llIxonmpHas IUQpOBasILIAT-

dhopma»

«SIHpexc.mkona» TpeHaxepbl
«SKnaccsn-

meKc. YueOHUK,

JloMarmHsIs1 mKoJra

«InternetUrok.ruy

»,

DNIEKTPOHHBIE Ta0-
UTHIIBI ¥ TUTAKATHI,
CBETOBOU MUKPO-
CKOII, MUKPOTIpETa-
[PaTBL,U3MEPUTEITb-
HBIC TIPHOOPHI (BECHI,
[TepPMOMETp, TMHEHKa
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Nerr/m

TemaTuueckniioa0k,OCHOBHOE COlEePKAHUE
TemMa

OcHOBHBIE BU/IBI 1€ATEIbHOCTH
00y4Jarouuxcs

DIeKTpoHHBbIe(HPPOBBIE
oOpa3oBaTeJIbHbIE

pecypchl)

Hcnoab30B aHHE
000py/10BaHUSIIIEH-
Tpa

«TouxaPocT

a»




Ili1ayHoOBHIHBIE (IlnayHs).

XBolieBuaHbIE (XBOIIHM),

IIanopoTHUKOBU/IHBIE

(ITanopoTHUKH) (4 q).
Ob6mas

XapaKTEePUCTHKA. YcnoxHeHue

CTpOECHHUS MATIOPOTHUKOOOPa3HBIX

[PACTeHHUI 1O CPABHEHUIO C MXaMH.
(OCOOCHHOCTH  CTPOCHHS "
PKU3HENESITEIbHOCTH  TJIayHOB,
XBOILIEHH MarnopoOTHUKOB.
Pa3zMHO)keHne
ManopoTHUKO0Opa3HbIX. L [uKki

pa3BUTHS HanopoTHuka. Poib
IIPEBHHX HaropOTHUKOOOPA3HBIX
00pa3oBaHMKM KaMEHHOTO YIIISL.

3HaueHNEe MAOPOTHUKOOOPA3HBIX B
MIPUPO/IE U )KU3HU YETIOBEKA.

Boicuine ceMeHHbIE pacTeHHA.
["os10ceMenHbIe(2 4). Oo6mmas
XapaKTEPUCTHKA. XBOIHBIC PACTCHHUS, UX
paznoobpasue. CtpoeHme
PKU3HEACATCIBbHOCTD XBOMHBIX.
Pa3zMHOXKEeHUE XBOWHBIX, [IUKJIT

B

n

BbIsiBIeHHe  CYyIIECTBEHHBIX
MPU3HAKOB pacteHuit OTZENOB:
3enénple BOAOPOCIH-  JIH,

MoxoBuanbie, [lanopOTHUKOBUIHBIE,
XBoweBuHble, I InayHoBUAHBIE,
["onocemenHble, [IOKpBITOCEMEHHEIE,
Onucanue MHOT000pasusi MXOB,
MMarropOTHUKOOOPA3HBIX,
FOJIOCEMEHHBIX.

BrIsfiBJI€eHHMe  O0COOCHHOCTEH
[PA3MHOKEHUS U IUKIIOB PAa3BUTHS Y
BOJIOPOCJIE,  MXOB,
MarOpPOTHUKOOOPa3HBIX,
COJIOCEMEHHBIX PACTEHUU.
O060cHOBaHUE POIIH BOJIOPOCTIEH,
IMXOB, TAIIOPOTHUKOB, XBOILIEH,
[JIayHOB, TOJIOCEMEHHBIX,
[TOKPBITOCEMEHHBIX PACTEHUI B
[IPUPOJIC ¥ )KU3HH YCIIOBEKA.
BbixeseHue CylneCTBEHHBIX
[MPU3HAKOB CTPOSHUS U
PKU3HEACSITEIbHOCTH OaKTepHid,
rpruOOB, JTUIIAWHUKOB.

BeInojiHeHUe TPAKTHYECKUX U
1ab0paTOPHBIX PabOT 10 CUCTEMATHKE |
[pACTEHUH, MHKOJIOTHH u
MUKPOOHOIIOTHH, pabora c
MHKpPOCKOIIOM C ITOCTOSIHHBIMHA M
BPEMEHHBIMU MHUKpOTIpEnapaTaMu




[pa3BUTHS HA MIPUIMEPE COCHBI. 3HAUCHHE
XBOMHBIX PACTEHUN B MPUPOJIE U KU3HU
YeT0BEKa.
[lokpbiTOCEMEHHBIE (IBETKOBbIE)pPac-
renus (2 4). O61as XxapaKTepUCTHKA.
OCOoOCHHOCTUCTPOCHHS U JKU3HE-
e TeIbHOCTH TOKPBITOCEMEHHBIX KaK
HanboIee BEBICOKOOPTaHN30BaHHOM TPYII-
MBIPACTEHHIA, MX TOCIIOJCTBO Ha 3emure.
Knaccudukanus NoKpeITOCEMEHHBIXPaC-
TeHUi: kinacc JIBynonbHbIe U KiaccOqHO-
monbHble. [Ipu3Haku kinaccoB. Lukn pas-
BUTHUS TOKPBITOCEMEHHOTOPACTEHHUSL.
CeMeiicTBa MOKPBITOCEMEHHBIX(LIBET-
KOBbIX) pacTeHuii (6 1).XapakrepHbie
MPU3HAKKU CEMECTBKIIacca
Asynoneubie(KpecTonserHsie,
v Kamyctasle,Po3ouserHele, uiu Po3zo-
BbIe, MOTBIIEKOBBIE, M1 boOoBkIE, T1ac-
nénoBsie, CIIOKHOIBETHEIC, WU ACTPO-
Bble) 1 Kiacca OxgHononbHble (Jluneiinsle,
3naku, WIKMSATINKOBBIE).
Mmuoroobpasue
[pacTeHui. Jukopacrymuenpeacra-
BUTEIU ceMerictB. KynbTypHbie
MIPEJICTABUTEIN
CeMEICTB, X NCIOIB30BaHNEUETIOBEKOM




Pa3zsuTHe pacTu-

3emuie (2 u)

TEJIbHOI'0 MUpPA HA

DBOJIIOLIMOHHOE PA3BUTHUEPACTUTEIHLHOTO
Mupa Ha 3emite. CoxpaHeHHEe B 36MHOMH
KOpE PaCTUTENBHBIX OCTATKOB, UX H3yYe-
Hue. «KuBble UICKOTTaeMbIC» PACTHUTEIb-
Horo napctBa. JKusHb pacTeHUNB BOJIE.
[lepBrie Ha3emHBIE pacTeHus. OCBOCHHE
[PACTCHHUSMH CYIITH. DTaIlbl Pa3BUTHUS
Ha3eMHBIX PaCTEeHH OCHOBHBIX CHCTEMa-
TUYECKUX Tpymil. BeiMepiimnepacTeHus

Onucanue 1 000CHOBaHUE IIpoOIIECcca Pas3-
BHUTHSI pACTUTEIIFHOTO MHpa Ha 3eMiIe U
OCHOBHEIX €ro 3TanoB. O0bsicHeHHe

OOIIHOCTUTIPOUCXOXKICHUS 1 IBO-
IO CHCTEMATHYECKUX TPYTIT PaCTEHUIt
Ha TIpuUMeEpe COITOCTABJIEHUS
OMOJIOTMYECKUX PACTUTEIBHBIXO0BEKTOB.
BoIsiBIeHHe TIPUMEPOB U PaCKpPBITHE
CYLTHOCTH BO3HHKHOBEHUSTIPUCIIO-
COOJICHHOCTH OPTaHU3MOB K CpeJie 00uTa-
HHS

Pocculickast a1eKTpOHHAs
mkona (POLI) O
«Dokchopay,
«IkonpHas uudposas
raThopMar
«Annexc.mkona» TpeHa-
PKEpBI

«AKnace» An-

mexc. Y4eOHUK»,

JloMalHss mKosa
«InternetUrok.ru»

(DJCKTPOHHBIC TAOJIUIIBI
M TIAaKaTHI,CBETOBOM
MUKPOCKOII, MUKpPOTIpE-
MapaThlL, U3MEPUTEIHHBIC
MPUOOPHI (BECHI, TEP-
MOMETp, JIMHENKa

Pacrenus B npu-
POAHBIX COO0IIIEe-
cTBax(2 4)

Pactenus u cpena oOUTaHUsI. IKOJIOTUIECKUE
(axTopbl. PacTeHus u ycinoBus HEXXUBOH MpU-
POIBI: CBET, TEMIIeparTypa, Biara, armocgep-
HbI Bo3yX.PacTenus u ycloBus KUBOU IpH-
[POJIBL: TIPSIMOE M KOCBEHHOE BO3/IeiicTBHE opra-
HU3MOB Ha PaCTCHHUS.

[IprcrocobIeHHOCT PaCcTeHHI K cpenie o0uTa-
Husl. B3anMoCBsI31 pacTeHUi MeKayco00H 1 ¢
IMPYTUMH OpraHU3MaMH.

IPacturenpHbIe cO0OLIIECTBA. BugoBolicocTas
[PacTHTEIBHBIX COOOIECTB, MPEOOIIaIatoIne B
HUX pacTCHHUSI.

IPacnipenenieHne BUOB B paCTUTENBHBIX CO00-
mectBax. Ce30HHbIE U3MEHEHHUS B )KU3HH pac-
TUTEJIBHOTO coobmiecTBa. CMEHapacTUTENbHBIX
coobmiecTB. PacTurennbHOCTD (PacTUTENbHBIN
MOKPOB) MPUPOAHBIX 30H 3emuu. dopa

O0BbsiCHEHHE CYIITHOCTH YKOJIOTHIECKUX
(hakTOpOB: a0MOTHYECKUX, OMOTHYECKUX U
AHTPOTIOTCHHBIX U WX BIUSIHHAS HAOpTa-
HU3MBI.

OnpenesieHue CTPYKTYPBI SKOCUCTEMEI.
'Y cTaHoBJIeHHE B3aMOCBS3H OPTaHU3MOB
B IMUIIEBBIXIEMSNX, COCTABICHUE CXEM ITH-
IIEBBIX IeNeH U ceTel B DKOCUCTEME.
OmnpeneneHue 4epT NPUCIOCOOICHHOCTH
[pacTeHHH Kcpenne OOUTaHMs, 3HAYCHUS
HKOJIOTHYECKUX (DaKTOPOB IS paCTeHm?{.
O0bsACHeHHe IPUINH CMEHBIKOCHCTEM.
CpaBHeHHe OMOIIEHO30B HarpOIICHO30B.
@DopMyJMpPOBaHHE BEIBOJIOB OMTPHYMHAX
HEYCTOWYMBOCTH arpoLI€HO30B.
Ob6ocHOBaHHe HEOOXOIMMOCTH YePEeIO0-
BaHUs arposkocucreM. Onucanme pacre-
HUH 9KOCHUCTEM CBOCHMECTHOCTH, CE30H-
HBIX U3MEHEHHH B )KM3HH PaCTUTEIIBHBIX
COOOIIECTB M HXCMEHBI

IPoccuiickas 3J1eKTpOHHAs
mrona(POII) O
«Doxchopay,
«llIxompHas EdpoBas
riaThopma
«Hpekc.mkona» Tpena-
PKEepBI

«SKnacey, An-

mexc. YueOHuK,
JloMariHsis mKkoJsia
«InternetUrok.ru»

DNCKTPOHHBIC TAOJIULIBI
M TIJIaKaThl,CBETOBOM
MHUKPOCKOII, MHKPO-
MperapaThl,i3MepH-
TeIbHBIC TIPUOOPHI (BE-
CbI, TEPMOMETP, JIUHEH-
Ka) mrdposas madbopa-
[TOPHSI IO AKOJIOTHU
(TaTYUK OCBEIIEHHO-
CTH, BIQYKHOCTH UTEM-

repaTypsbl)




PacTenus n
yesioBeK (4 1)

KynbTypHBIE paCTeHHS U NX IPOUCXOXK-
MeHue. IeHTpHI
MHOT000Pa3us U MPOUCXOKACHUSIKYITb-
TypHBIX pacTeHuid. 3emienenue. Kymb-
TypHBIE pacTeHHUsACeNb-
CKOXO34HCTBEHHBIX YTOANN:OBOIIHBIX,
IUIOAOBO-ATOAHEIE, TOJIEBEIE. Pac-
TEHHs TOPO/a, OCOOCHHOCTh TOPOACKOM
opsr. [lapku, neconapku, ckBepbl, 60-
TaHUYECKHE cabl. [lekopaTUBHOEIBETO-
BoAcTBO. KOMHaTHBIE pacTeHHs, KOMHAT-
HOE userosoacTso.Ilocnen-
CTBHA ACATCIBHOCTH YE€JIOBEKAB DKOCH-

cTeMax. Oxpana
[PACTUTEIBHOTO MUpA.
BoccranoBnenue YHUCJIEHHOCTHU

[PEKHUX BUIOB PAaCTEHUIl: 0c000 oxpaHse-
MbIe TipupoaHbie Tepputopun (OOIIT).
Kpacnas xaura Poccuu. Mepsl
COXpaHEHHs paCTUTEILHOrOMHpa

O0bsicHeHHe POJIM U 3HAYEHUS KyJIbTYp-
HBIX pacTECHHUH B XKU3HUYETIOBEKa. BbIfAB-
UIeHHe YepT MPUCIIOCOOIEHHOCTH AUKO-
pacTyLIMXPACTECHUH K JKU3HHU B DKOCUCTE-
M€ ropoja.

O0bsicHeHHe TPUYUH U O CAHUE MEP
OXPaHbl PACTUTEJIEHOIO MHUPa 3eMJIH.
Onucanue COBPEMEHHBIX IKOJIOTMUECKUX
npoOieM, UX BIUSHHUSIHA COOCTBEHHYIO
PKU3HB 1 )KU3Hb OKPYXKAOLIHX JIIOAEH

IPoccuiickas 2eKTpOH-

Has [IKoja (PBII)

0
«Dokchopay,
«llIxonmpHas rudpoBas
riaThopmar
«Annexc.mkona» Tpe-
Ha)KePbI

«AKnacey» , dn-
mekc. YueOHuK»,
JoMariHsis mKosia
«InternetUrok.ruy

(DIIEKTPOHHBIC TAOIHIIBI
M TUIAKaThl,CBETOBOM
MHUKPOCKOII, MUKpOTIpe-
MapaThl,i3MEPUTEIIbHBIC
mpuOOpPHI (BECHI, TEPMO-
METp, JTMHEWKa)




I'pudbI.
VIMmaiHUKK.
bakrepun (3 1)

['pubs1. OOmIas xapakrepuctuka. Insmod-
HBbIC TPUOBI, KX CTPOCHUE, TUTAHUE, POCT,
pasMHokeHue. CheJ0OHbIE U SIIOBUTHIC
rprObl. Mephl MpodMITaKTHKH 3a00JICBaHUH,
CBSI3aHHBIX CTprOaMy. 3HaAUYCHHE IUISIIOY-
HBIX TPUOOB B MPUPOIHBIX COOOIECTBAX U
PKI3HH YEJIOBEKa.

[IpomblIITIEeHHOE BhIpAIlMBaHUE IUIAIOYHbIX
rpuOoB (IIaMIMHBOHEI). [IecHeBbIe TPUOH.
JIposokeBbie TPHOBL. 3HaUCHHE TIIECHEBBIX
MAPOOKEBBIX IPUOOB B IPUPOJE U SKU3HU
yenoBeKka (muiieBas u (hapMareBTUIecKas
[IPOMBIIIUICHHOCTS U JIP.).

[lapasutnueckue rpudsl. PazHooOpasue n
BHAYeHHE Mapa3sUTHIECKUX TPUOOB (TOIOB-
Hsl, CIIOPBIHBS, PUTOPTOPA, TPYTOBHK U IP.).
bBoprOac 3a001eBaHUSMHA, BEI3BAHHBIMHU I1a-
[PA3UTUYIECKAMHU TPUOAMH.

JInmaiHUKY — KOMIIJIEKCHBIE OPTaHU3MBI.
Ctpoenue numaiHuKoB. [Iutanue, pocT u
[Pa3MHOKEHUE TMIIAHHUKOB. 3HAYCHUE JIU-
[IAiHUKOB B IPUPOJE U KU3HU YEIOBEKA.
baktepun — nosepabie opranu3msl. O0-
[asxapakTepucTruka 6akrepuil. bakrepu-
QJIbHas KJeTKa. PazMHOXKeHHe OakTepHil.
Pacnipoctpanenue 6akrepuii. Paznoobpasue
OakTepuii. 3HaueHUe OaKTEPHid BIPUPOJI-
HBIX cooOuecTBax. bonesHeTBopHbIe OakTe-
[pUH ¥ MepBI TPO(UITAKTHKY 3a00JIeBaHUM,
BBI3BIBAEMBIX OakTepusiMu. bakrepuu Ha
ci1y>k0€e y 4eJoBeKa (B CeIbCKOM XO03SHCTBE,

[TPOMBIIIIJICHHOCTH

BoisiBjIeHHEe OTIHYUTEIHHBIX
Mpu3HaKoB napctea [ puokL.
Onucanue CTpPOEHUs u
PKH3HEICITEIbHOCTH OJJTHOKIIETOY-
HBIX,MHOT OKJICTOYHBIX TPHOOB.
YcTaHoBJI€eHHE B3aUMOCBS3H
MEXTyOCOOCHHOCTSIMHU CTPOCHHS

HIJ'ISIHO‘{HBIXFpI/I60B "
nmpoucCCaMmIKU3HCACA-
TCIIBHOCTH.

OnpenesieHue poyii TpPHOOB B
NpUpoie, )KU3HHU YellOBeKa.
IAprymMeHTHpPOBaHuUE Mep popu
TakTUKN3a00IeBaHNH, BBI3bIBAC-
MBIX TPHOAMHU.

Onucanue CUMOMOTHYECKUX
B3aMOOTHOIIICHUI TPHOOB U BO-
IMopociIeiiB NHUILIAHUKE.
BrisiBJ1eHHe OTIMYUTEIbHBIX
npu3HaKoBIapcTBa bakrepuu.
Onucanne CTPOCHNUS, KHU3HE LS
TEJBHOCTH U MHOT000pa3usbaKTe
puii. Onucanue Mep mpoguIak-
TUKH 3a00JICBaHUH, BHI3BIBAEMBIX
OaKTepUsIMU.

IIpoBenenue HAOIIOACHUI U
HKCTIEPUMEHTOB 32 rpudamu, Ji-
MIaifHUKaMH 1 OaKTePHSIMHU.
Ogsagenue npuémMamu paboThl ¢
Ouosornveckoi nHGopmMalpen o
OakTepusx, rpudax, IUIIaiHUKaX
u eénpeoOpa3oBaHue

Poccuiickasi ~ 3J€KTpOH-
Hasirkosta (POL) O
«Dokchopay,
«IIIxonbHas

nrdpoBasIIIaT-
dbopma» «lu-
mexc.mkonan T peHaxxepbl

«AKnaccy , Su-
mexc. YueOHUK,

JloMarmHsIs mKosIa
«InternetUrok.ru»

DIIeKTPOHHBIC TAOJIHUIIBI U TUTa-
KaThl,CBETOBOW MUKPOCKOTII,
MUKpOTIpEnapaThl, i3MEPUTEITb-
HBIE IPHOOPHI (BECHI, TEPMO-
METp, JTMHEHKA)
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opra- Hu3m (44)

Boosioruu. CBsi3b 300JI0THH C JPYTUMHU
HayKaMUH TEXHUKOH.

OO01Me MPU3HAKN )KHBOTHBIX. OTIHMIHS KHU-
BOTHBIX OT pacTeHuid. MHOrooOpasue >KuBOT-
HOro Mupa. OIHOKIJICTOUYHBIE M MHOT'OKJIETOY-
Hble XKUBOTHBIE. DOpMa Tenma ;KMBOTHOTO,
CUMMETpHUS, pa3Mepsl Tena u Ap. JKuBoTHas
kieTka. OTKpBITHE KXUBOTHOH KieTku(A. Jle-
BeHTYK). CTpoeHHe KUBOTHOU KIETKH: KJIe-
ToyHast MeMOpaHa, OpraHoU b IEPEIBIKE-
HUSL, SIAPO C SITPBIIIKOM, IIUTOILIa3Ma(MHUTO-
XOHJPHHUIUILEBAPUTEIBHBIE U COKPATUTEb-
HBIC BaKyOJIH, TU30COMBI, KIIETOYHBIH LEHTD).
Ipoueccsl, npoucxoasmue B kieTke. [ene-
HUE KJIeTKH. TKaHU )KUBOTHBIX, UX pa3HO00-
pasue. Oprasbl U CUCTEMBI OPTraHOB
PKUBOTHBIX. OpraHn3M — eNHOE IIeJI0e

(300JIOTHSD» KaK OMOJIOTMYEeCKOH HAYKH.
IIpuMeHeHue OMOIOTUYECKUX TEPMHUHOB
1 TIOHSTHH: 300JI0THsL, SKOJIOT s, 3TOJIO-
[HsI )KUBOTHBIX, [TAJIE0300JI0THS U JIP.
BbisiBJIeHHe CylIIeCTBEHHBIX IPU3HAKOB
PKUBOTHBIX (CTPOCHHE, IPOLIECCHI JKU3HE-
MesITeNIbHOCTH ), UX CPaBHEHHE C TIpe/-
CTaBUTESIMU I1apcTBa pacTeHuit. Oboc-
HOBaHHE MHOTO00Pa3UsHKUBOTHOTO MH-
pa.

OnpenesieHue 1Mo TOTOBBIM MUKPOIIPE-
mapaTaM TKaHel KUBOTHBIX U

pacTeHuil. OnUcaHue OPraHoOB U CUCTEM
OpraHoB JKNUBOTHBIX,YCTAHOBJIC-
HUE HNXB3aUMOCBA3HU

Has mkona(POII) [
«Dokchopay,
«[IIxonbHas

-
[poBasituTaThopmMay

«Sn-
mekc.mkosay T peHaxe-
[PBI «AKnace» ,
STHnexc. YueOHuKY,

JloMallHss mKosa
«InternetUrok.ru»

Nen/m{Tematudeckuii (OcHOBHOe cogep:KaHue OcHOBHbIE BU/IbI 1EATEJIbHOCTH JJ1eKTPOHHbBIE IMcmosib30BaHUE 000-
0J10K, TeMa 00y4Jaromuxcs (uudgposbie IPYAOBaHUS LEHTpa
oOpa3oBaTe/ibHbIC "TOYKH POCTA»
ecypchbl)
1 7KuBoTHBII 300510THs — HayKa O KUBOTHBIX. Pasnensl  [PackpbITHe CYIITHOCTH MOHATHA IPoccuiickasi 3MeKTpOH- [JJIEKTPOHHBIE TaOIHIIBI

M TJIaKaThl,CBETOBOM
MHUKPOCKOII, MUKPO-
Mmpenaparhbl,u3Mepu-
TeJIbHBIC TIPUOOPHI (BE-
Cbl, TEPMOMETP, JIMHEH-
Ka)




CTtpoenue
HKM3-
HeaesATebH
0CTh OPraHu3Ma
WKHBOTHOTO (12

)

Omnopa u aBuskenne ;KUBOTHBIX (1 1). Oco-
OCHHOCTH THIPOCTATHUECKOT0, HAPY>KHOTO U
BHYTPEHHETO CKeJleTa y )KUBOTHBIX. [lepe-
IMBMYKEHHE Y OTHOKJIETOYHBIX (aMEOOBUIHOE,
PKI'YyTHKOBOE). MBlIlIe4UHbIE IBUKEHUS Y MHO-
TOKJIETOYHBIX: MOJET HACEKOMBIX, IITHUL, IL1a-
BaHME PbIO, IBI)KEHHUE O CyIIE II03BOHOYHBIX
PKHBOTHBIX (TI0JI3aHME, OeT, X0ap0a u ap.).
Peruakneie konewHocTu. [InTanue u nuie-
BapeHue y ;KMBOTHBIX (2 4). 3HaueHue mu-
ranud. [lutaHue u nuIIeBapeHrue y npocTeil-
mux. BHyTpUIIONIOCTHOE U BHYTPUKIIETOYHOE
MUIIeBapeHe, 3aMKHYTas U CKBO3HASHUIIIE-
BapuTeNIbHAsI CUCTEMa y O€CIIO3BOHOYHBIX.
[MumeBapuTENbHBIN TPAKT Y TO3BOHOYHBIX,
nuIiieBapuTenbHbiexkenes3sl. depmentsl. Oco-
OCHHOCTH MU~ IIEBAPUTEIILHOM CUCTEMBI Y
MpeACTaBUTENCH OTPSII0B MIIEKOIUTAIOIIUX.
/Ibrxanue :xuBOTHBIX (1 4). 3HaUCHHEABIXA-
Hus. [[a3000MeH depe3 BCIO TOBEPXHOCTD
kieTkd. JKabepHoe npixanue. HapysxHsle (pa-
KH) ¥ BHyTpeHHue (pbIOb) sxabpel. KoxHoe,
TpaxeifHoe, IErOYHOe JbIXaHHue Y OOuTaTeNei
cymn. OcoOEHHOCTH KOXKHOTO JIbIXaHHMS.
IPoJib BO3IyLITHBIX MELIKOB y NTHILI.
TpaHCHOPT BeIIECTB Y *KHBOTHBIX (2 ).
Posib TpaHCTIOpTa BEIIECTB B OpraHU3ME KH-
BOTHBIX. 3AMKHYTasl U HE3aMKHYTast KpOBe-
HOCHBIE CHCTEMBI y Oecrio3BoHOYHbIX. Cep/-
11e, KPOBEHOCHBIE cocyabl. CIMHHON 1
OPIOIIHOM COCY/IbI, KATMIUISIPBI, «JI0KHbIE
cepay y J0KIEBOrO YepBsl.

IpuMeHeHHe OMOIOTHIECKUXTEPMUHOB
M IOHATHUH: IUTAaHUE, IbIXaHUE, POCT,
[pPa3BHUTHE, BBIJCICHUE, OTIOPA, ABHKE-
HUE, pa3MHOXKEHHUE, Pa3apakKIMOCTh,

TTOBEICHUE HP.
BpisiBJIeHHe  00IHX

TIPHU3HAKOB JKHBOTHBIX,

YpOBHEM OpraHu3aluu
SKHBOTHOT'O opraHusMa:
KJIETKW, TKAHU, OpraHsbl,

CUCTEMEBI OpraHoB, opranmm. CpaBHe-
HHE JKUBOTHBIXTKAaHEH U Op-
FaHOB YKUBOTHBIXMEXTY COOOIA.
OnucaHue CTPOCHHS U )KU3HEIEATENb-
HOCTH »KHBOTHOTO OPTaHU3Ma: OTIOpaH
MBIDKEHUE, TUTAaHUE U MUIIEBApEHHE,
IMBIXaHHE U TPAHCTIOPT BEIIECTB, BhI/IE-
IeHNe, perysIus U MOBeICHNE, POCT,
[pPa3MHOKEHHUE U Pa3BUTHE.

O0bsicHEeHUE TTPOIIECCOB KUZHE -
TEJILHOCTH YKUBOTHBIX: IBIDKEHHUE, ITUTA-
HUE, TBIXaHHE, TPAHCIIOPT BEIIECTB, BBI-
eIeHue, peryJsius, TOBeICHUE, POCT,
[pa3BUTHE, pAa3MHOXKEHUE.

O0cyxaeHne NIPUUUHHO-CIEACTBEHHBIX
CBSI3EHMEX Y CTPOSHUEM U JKU3HECs-
TeIbHOCTBIO, CTPOCHUEM H CPEIIOi 00U-
TaHUS YKUBOTHBIX.

IPoccuiickas aeKTpoH-
Haskoma (POII)

0
«Dokchopay,
«[IIxonmpHAS -
[poBasituiaThopMay
«Annexc.mkona» Tpe-
HaKepBI

«AKnace» ,SH-
Imexc. YueOHuK,

JloMallHss mKosa
«InternetUrok.ruy»

DIIEKTPOHHBIC TAOIHIIBI
M TUTAKATEHI,CBETOBOM
MHUKPOCKOII, MHKPO-
[pernaparhbl,u3MepH-
TebHBIC PUOOPHI (Be-
ChI, TSPMOMETD, JINHEH-
Ka)




(OCOOCHHOCTH CTPOCHHUST HE3aAMKHYTOM
KPOBEHOCHOW CHCTEMBI Y MOJIITIOCKOB H
HACEKOMBIX.

Kpyru kpoBooOpatieHus 1 0COOEHHOCTH
CTPOEHMS Cepliell Y IO3BOHOYHBIX, YCIIOXK-
HEHHE CUCTEMBbI KPOBOOOPAIIEHHS.
Boinenenne y snBoTHBIX (1 1). 3HaueHne
BBIJICJICHIS] KOHEUHBIX IPOYKTOB 0OMeHa
BemecTB. COKpaTUTENbHBIE BAKYOIH Y
MpocTenux. 3BE3UaThiec KIECTKU U Ka-
HaJbLIbI Y TUIOCKUX YepBEH, BBIIACIUTENb-
HbIE TPYOOUKH U BOPOHKH y KOJIBYAThIX
uepBedl. ManbIUrUEBbI COCYIbI Y HACEKO-
MbIX. [I0UKH (TyJTOBUILHBIE U Ta30BbIE),
MOYETOYHUKH, MOYEBOH MY3BIPh Y NMO3BO-
HOYHBIX )KMBOTHBIX. OCOOCHHOCTH BbIJIe-
MIEHMs] y ITHIL, CBS3aHHBIE C MTOJIETOM.
IMokpoBsI Te1a y :kUBOTHBIX (1 ). TTo-
KPOBBIY O€CIIO3BOHOYHBIX. Y CIIOKHEHUS
CTPOEHUSI KOXH Y T03BOHOUYHBIX. Koxa
Kak opraH BblaeneHus. Poib Kou B Tem-
mooTnadve.

[IpousBoanbie koxxu. CpencTBa NacCUBHOU
MaKTUBHOM 3aIIUTHI y )KUBOTHBIX.
Koopannauus u peryasuusizKu3-
He1esITeILHOCTH Y JKHBOTHBIX (2 ).
Pa3ipa>kuMOCTh y OTHOKJIETOUHBIX JKH-
BOTHBIX. Takcuchl (poTorakcuc, Tpodo-
TaKCHUC,XeMOTaKcuc u Ap.). HepsHas pery-
nsust. HepBHast cuctema, €€ 3HaueHue.
HepBHas cucrema y 0€CrI03BOHOYHBIX:
ceTuaras (1uddy3Has), CTBOIOBasI, y3J10-
Bas. HepBHas cucreMa y MO3BOHOYHBIX
(TpyO4aras):roJOBHOM M CIUHHON MO3T,
HEPBBI. Y CIIO)KHEHUE TOJIOBHOTO MO3Ta OT
pBIO 10 MitekonuTaomux. [losBneHue
OOTBIIMXTIONYIIIApUH, KOPBI, 00pO3a U
M3BHIINH

IIpoBenenue HaOMOACHUH 32 ITPOLIEC-
CaMM KM3HEIEATEIIbHOCTH KUBOTHBIX:
NBIDKEHHEM, IMTAHUEM, AbIXaHUEM, I10-
BEIEHUEM, POCTOM U pa3BUTHEM Ha NpH-
Mepe OJHOKJIETOYHBIX 1 MHOT'OKJIETOY-
HBIX )KHBOTHBIX (MHPY30pHHA-TY(DETbKH,
naQHUN, TOXKIEBOTO YEPBs, MypPaBbs,
[pBIO, BOPOHBI UAP.).

HccaenoBanue oBeACHUS )KUBOTHBIX
(oc, muén,MypaBbEB, PbIO, MTHII, MIEKO-
MUTAIOUINX) U POPMYIUPOBAHUE BBIBO-
TOB 0 BPOXKIEHHOM U TIPHOOPETEHHOM
[OBEJCHUH.

O0cyskaeHne pa3BUTHS TOJIOBHOTO MO3-
ra 03BOHOYHBIX )KUBOTHBIX U BO3ZHUKHO-
BEHUEMHUHCTHHKTOB 3200ThI O IOTOMCTBE




['yMmopanbHas perynsnus. Bnusaue
TOPMOHOB Ha KUBOTHBIX. [lonoBBIE
ropmossl. [Tomosoii gumopduszm. Op-
raHbl YyBCTB, HX 3HaueHue. Penentopsrl.
[IpocTrie 1 cinoxHBIC ((haceTOUHbIE
ri1a3a) y HaceKOMbIX. OpraHbI3peHus U
CIIyXa y TIO3BOHOYHBIX, UX YCIIOXKHE-
Hue. Opransl 000HSIHS, BKyCa U OCSI-
BaHWSA y OECTIO3BOHOYHBIX M TO3BOHOY-
HBIX KUBOTHBIX. Opran 60KOBOH JIu-
HUH y PBIO.

TToBenenue :xuBoTHBIX (1 4). Bpox-
INEHHOE W MPHOOPETEHHOE MTOBEICHHUE
(MHCTHHKT U Hay4deHue). Hayuenue:
YCIIOBHBIE Pe(IICKCHI, IMIIPUHTHHT (3a-
MeyaTIICHHE), HHCANT (MIOCTIKCHHE).
[ToBeneHue: nuiieBoe, 00OPOHUTENb-
HOE, TepPUTOpUAIILHOE, OpayHOe, HC-
ciemoBaTenbckoe. CTUMYITBI TTOBeIe-
HUS

Pa3mHo:KkeHHE U pa3BUTHE )KHBOT-
HbIX (1

4). becronoe pazMHOXEHUE: 1EJICHUE
KJIETKHO/IHOKJIETOYHOTO OpTaHM3Ma Ha
nBe, moYKoBanue, pparmenranus. [lo-
moBoe pasMHOkeHue. [IpenmyrecTBo
[10J10BOT0 pa3MHokeHus. [1onoBbie
bKene3bl. IMYHUKYA U CEMEHHUKH.
[TooBBIE KIIETKH (TAMETHI).
OnuiogoTBOpeHue. 3Urora.
[TapTeHorenes. 3apoapliieBoe
pa3zBuTue. CTpoeHue 1A OTULIBL.
BayTpryTpoOHOE pa3BUTHE MIIEKOIIH-
TAfOIINX. 3apOBIIIEBEIEC 000TOUKH.
[Mnanenra (merckoe Mecto). Ilymounsrii
kaHaTuK (mynosuHa). [TocTamMOpuo-
HAJILHOE Pa3BHTHE: TIPSMOE,HEMPSIMOE.
Metamopdo3 (pa3BuTHE C
pEBPALCHUEM): TIOJIHOE U HENOJIHOE




Nen/m{TemaTuueckmii OcHOBHOe coiep:kaHue OcHOBHBbIE BUbI DneKTpOHHBIS(IIUPPOBBIC U cnosib3oBanue 060pya0-

0J10K, TEMa mesATeJHLHOCTH O0yUaommxcsi  (00pa3oBaTebHbIe BaHUSI LEHTPa ""TOUYKH po-
pecypcsl) cTa»

3 CucremaTnyeckue Bua Kak oCHOBHas cucTeMarnieckas karero- [KiaccuuuupoBanue xuBoT- [Poccmiickass — 3IIeKTpOHHAs (JIEKTPOHHBIE TaOJUIIBI U
rPYNNbI AKUBOTHBIXPUS )KUBOTHBIX. Kitaccuukaryst >kuBOTHBIX. |[HBIX HAOCHOBE X NpUHAIeK- [mkona (POI) [ [JTaKaTHl,CBETOBOM MHUKPO-
(40 ) CucremaxuBoTHOro Mupa. CUCTEMaTUYECKHE [HOCTH K OTpeiesieHHo cucte-  |«Dokchopmy, CKOII, MUKPOTIpEapaThl,u3-

KaTErOPHH XUBOTHBIX (IIaPCTBO, THUII, KJIACC, MAaTUYCCKOU TPYIIIE. «lllkonmpHas  1U@poBas  MEpPUTEIbHBIC MPHOOPHI (Be-

OCHOBHbBIEKATEr0- OTPSI, CEMEWCTBO, PO, BI), UX COMOAUNHE- (ONUCcCaAHNe CUCTEMAaTHIeCKNX  [iat(opmar CBI, TEPMOMETD, JINHEHKA)
pun HUEC. Py «Snnekc.mkonay TpeHaxeps
CHUCTEMATUKH Ibunapnast HoMeHkaTypa. OTpaskeHue co- «AKnaccy ,Sn-

SKHBOTHBIX (1 1)

BPEMECHHBIX 3HAaHUHU O MIPOUCXOKACHUU U
[POACTBE ) KMNBOTHBIX B KJ'IaCCI/I(I)I/IKaI_II/II/I KH-
IBOTHBIX

meKc. YUeOHUK»,

/loMariHss mkosa
«InternetUrok.ru»

OIHOKJIETOYHBIE
MKUBOTHBIE —
npocreiimmue (2 1)

CTpoeHune 1 KU3HEACITENbHOCTh IPOCTEH-
mux. Mecrooburanue u 06pa3 >xu3an. O6pa-
30BaHKE IIMCTHI TPHU HEOIAroMPHUSTHBIX YCIIO-
BUSIX cpelibl. MHOrooOpasue npocTenmX.
3HaYeHUE MPOCTEHUIINX B IPUPOAE U KU3HH
yenoBeka (0Opa3oBaHUE 0CATOYHBIX ITOPO/,
BO30YIUTENH 3a00/ICBaHNN, CHMOUOTUYCCKHE
Bubl). [lyTH 3apaXkeHHs1 YenoBeKa U MEPHI
npo¢UIaKTHKH, BBI3bIBAEMBIE OJHOKJIETOY-
HBIMH KUBOTHBIMU (MaJIIpUHHBIN T1a3MO-
i)

BriaesieHue CyleCTBEHHBIXIIPH-
3HAKOB OJHOKJIETOYHBIXKHBOT-
HBIX.

O0BsicHeHue cTpoeHHs U PyHK-
LU0 AHOKIIETOYHBIX )KUBOTHBIX,
CIIOCO0OB MX TEPEIBIKEHHS.
Ha0nroaenue repeIBHKEHNS B
BOICUH(DY30pUU-TY(PEIIbKH U
UHTepHpeTauus JaHHbIX.
AHAJIN3 U OLICHUBAHME CII0CO-
0O0B BbIJIEIEHUS U30BITKA BOJIBI U
BPEIHBIXKOHEUHBIX IPOAYKTOB
0OMeHa BEILECTB y

Poccuiickas

mkoaa (POII)

«Dokchopay, «IlkonbHas
dposasimardopmay

«SAnpekc.mkona» TpeHaxepsl
«IKmacey SH-

mekc. YueOHUK,

3JIEKTPOHHAS

JloMarnHss mKosa
«InternetUrok.ru»

DJICKTPOHHbBIC TAOIHIIBI U
MJIAKAThI,CBETOBOM MUKPO-
CKOII, MUKpOTIpenapaThl,u3-
MepHUTENbHBIE TPUOOPEHI (Be-
CbI, TEPMOMETP, JTMHEIKa)




MPOCTEUINNX, OOUTAIOIMNUX B
MPECHBIX HMCOJEHBIX BOJOEMAX.
HN3roToBieHHEe MOICITU KICTKU
MPOCTEUIIIETO.
ApPryMeHTHpPOBaHM e TIPUHITH-
OB 30POBOT0 00pa3a )KU3HU B
CBSI3U CITOTIaJJaHIEM B OPTaHU3M
YeIIoOBeKaNapasuTHIECKUX po-
cTelImux (MaJlsspHiHBIN MI1a3Mo-
M,

mu3eHTepritHas amE0a, ITMOTHs,
caJbMOHEIIa U JIp.)

MHOroOKJIETOYHbIE
VKHBOTHBIE.
KuieunomoaocTubie(2

)

O01mas xapakTepucTiuka. Mecrtoodura-

HUsL.UepThl CTPOCHHUS U KU3HEAESITEIbHO-

CTU. DKTOJEpMa U 3HTOepMa. BHyTpu-

MOJIOCTHOE U KJIETOYHOEeIIepeBapUBaHHE
nuiy. Pereneparusi.

Pedmexc. becronoepas-
MHO>KeHue (rmoukoBanue). [lomoBoepas-
MHOEHHE.

I'epmadpoautnsm. PaznenpHomnO-
mbIe KHLIEYHOIOJIOCT-
Hble.MHOTr000pa3ue KUIIEYHOMOIOCTHBIX.
3HAYECHUEKHUIIICYHOIOIOCTHLIX B mpupoac
W JKU3HU yenoBeka. KopayuioBble momumbl
W UX poJib B puooOpazoBaHuM

BrisiBjIeHHe XapaKTePHBIX MIPH-
BHAKOBKMILIEYHOITOIOCTHBIX
JKHBOTHBIX : CHOCOOHOCTD
K pereHepaiuu, MosBJICHUE
HEPBHOW CETH U B CBSI3U C 3TUM
[peIEKTOPHOTO MTOBEACHUS U JIp.
'YcTraHaBJaMBaHHE B3aMMOCBSI3H
MeXTy 0cOOEHHOCTSMH CTpOe-
HHS KJIETOK Tejla KHIIEYHOIIO-
UTOCTHBIX
(TTOKpOBHO-MYCKYJIbHBIE,
CTpeKaTelbHbIC,
[IPOMEXYTOUYHBIE U JIP.) ¥ UX
¢dyHkuusmu. PackpbiTe ponu
0ECII0JIOr0 | MOJIOBOTO Pa3MHO-
PKEHUS B
JKU3HUKHUIIIEYHOIIOJIOCT-
HBbIX OPTaHU3MOB.
OO0bsicHeHHe 3HAYCHUSIKU-
[IEYHOTIONOCTHBIX B IIPUPOJIE U
PKH3HU YeJIOBEKA

IPoccuiickas
TPOHHASIIIKOTIA
«Doxchopay,
«IIxonpHas
ruiaThopmay
«SHmexc.mkona

DJICK-
(PDLL) [

udposas

» TpeHaxepbl

«SAKnace» ,SH-

meKc. YueOHUK,

JloMarmHss mKosa
«InternetUrok.ru»

DJICKTPOHHBIC TAOIHIIBI U
MJIAKAThI,CBETOBOW MUKPO-
CKOII, MUKPOIIpETapaThl,u3-
MepHUTEIbHBIE TPUOOPEHI (Be-
CBI, TEPMOMETD, JINHEIKA)




IMiockue, Kpyrbie,
KOJbYaTbieuepBH (4

)

OO61mas xapakTepucTHKa. YepThl CTPOCHUS
1 )KU3HEIEATEIIEHOCTU TUIOCKUX, KPYTJIBIX
M KOJIbYAThIX YepBel. MHOTOOOpasue uep-
Beil.[Tapazutnueckue MIOCKUE U KPyIJible
uepBH. LIMKIIBI pa3BUTHA TEYEHOTHOTO CO-
CaNbIUKa, OBIYBETO ICTHSI, YSTIOBCUSCKON
ackapubl. UepBH, HX IPUCTIOCOOTICHHS K
MapasuTu3My, Bpe, HAHOCHUMBIH
YEJI0BEKY,CEIbCKOX03SHCTBEHHBIM
[PACTEHUSIM MKUBOTHBIM. Mephl 10 mpey-
MPEKICHAIO 3apAKCHUS MAPa3UTHIECKIMH
4yepBsiMU. PoJib JOXKIEBBIX YepBell Kak
MOYBOOOpa3oBaTee

KaaccudpuumpoBanue yepreit
o TUnamM(TUIOCKUE, KPYTIIBIE,
KOJIbYAaThIC).
OnpeaeJieHue 10 BHELIHEMY
BHy, CX€MaM U OMTHUCAHHSIM
[peaCcTaBUTENeHCBOOOTHOXKH-
BYIIHX ¥ TApa3UTHIECKIXUepBen
[PA3HBIX THIIOB.
HccnenoBanne Mpru3HaAKOBIPH-
CIIOCOOJICHHOCTH K cpejie o0uTa-
HUS Yy TApa3UTHIECKIX

4yepBei,
apryMeHTHpPOBaHMe  3Haue-
HUSATIPUCIIOCOOIEHHOCTH.
AHAJIM3 ¥ OLleHHBAHUE BIHSHUS
(hakTOpOB pUCKa Ha 37]0POBbE
HeIIOBEKa, TPEIyIPEKICHIE

3apakeHHATIapa3uTHIe-
CKMUMHU YCPBIMMU.
HccaenoBanue pedaeKcoB 10kK-
IEBOTOYEPBSI.
O0ocHOBaHME POJIU JOKIEBBIX
4epBeil B 10YBO0Opa3oBaHUU

Poccuiickas 3JEK-
rpoHHasmkoia (POII) O
«Dokchopay,

«llIxompHast  mmdpoBas
rIaThopmar

«Snnekc.mkona» TpeHaxepsl
«IKmace» SH-
mexc. YueOHuK»,

JTomarsss mkosa
«InternetUrok.ru»

DIIeKTPOHHBIC TAOJIUIIBI 1
[TaKaTHI,CBETOBOM MHUKPO-
CKOII, MUKPOTIpEIapaThl,u3-
MepUTEIbHBIC TPUOOPHI (Be-
ChI, TEPMOMET], TUHCHKA)

UseHucToHorue (54)

OO6mras xapaktepucTuka. Cpeabl >KH3HU.
BHelIHee ¥ BHYTpEHHEE CTPOCHHUE WICHH-
cToHOTMX. MHOTOOOpa3ue YiIeHNCTOHOTUX.
[MpencraButenu knaccos. PakooGpa3nbie.
OCcOOEHHOCTH CTPOSHUS U KU3HEACSITEIb-
HOCTH. 3HaUYEHHUE paKOOOPA3HBIXB MPUPOE
1 )KU3HU Ye-

BoisiBIeHNe XapaKTepHBIX TPU-
3HAKOB IPEJICTaBUTEIICH THITA
Unenuctonorue. Onucanue
npencraBuTeneit knaccon (Paxo-
oOpasnble, [laykooOpasHsle,
Hacekxomgle) 1o cxemaM, u300-
[PKEHUSIM, KOJIICKIIHSIM.

Poccuiickas JJEK-
rpoHHasmkona (POLI) [
«Doxchopay,

«lllxonmpHast  uUdpoBas
riatdopmar

«Snpekc.mkona» TpeHaxepsl
«AKnace» ,SH-
eKc. YUeOHUK,

/loMariHss mkosia
«InternetUrok.ru»

DIIEKTPOHHBIC TAOJIUIIBI U
[UTAKATHI,CBETOBON MUKPO-
CKOII, MUKPOTIpEapaThl,u3-
MepHTEIbHBIC PUOOPHI (Be-
CBI, TEPMOMET, JTMHEIKA)




nmoeeka. [laykooopa3zubie. OcoOeHHOCTH
CTPOEHUSI U )KU3HEAEATEIILHOCTH B CBSI3H C
PKU3HBIO Ha cyie. Knemm — Bpeaurenn
KYJIBTYPHBIX pACTEHHUI U Mepbl 00PHOBI ¢
HuMu. [ lapazuTuyeckue Kiuemy 4eaoBeKa 1
PKUBOTHBIX

— BO30YIUTEH U MIEPEHOCYUKH OTTACHBIX
0omne3neil. Mephbl 3a1uThI OT Kienield. Poib
Kireneit B mouBoobpazoBannu. Hacexombie.
OCOOCHHOCTH CTPOCHHUSI M )KU3HEACATEIILHO-
cTi.PazMHOXKeHNe HAaCEKOMBIX U TUIIBI pa3-
BUTHSL.

OTtpsaer HacekoMmbIx™: [Ipsmoxprubie, PaB-
HOKpbUIbIe, [lonyxecTkokpauibie, Uenrye-
KpbLible, JKecTkoKpbUIble, [lepenonuaTo-
KpbLible, J[Bykpbuible U 1p. Hacekombie —
MEePECHOCUYUKH BO3OYAUTENICH U Tapa3uThl
UCJIIOBCKA U JOMAIIHUX KNBOTHBIX. Hacexo-
MBbIe-BpeIUTENH Caa, Oropoa, Mo, Jeca.
Hacexomble, CHUKaroIKe YUCIEHHOCTD
BpeauTesel pacreHuil. [loBeieHne Haceko-
MBIX,MTHCTHHKTBI. MepbI 10 COKpAILIEHHIO
YMCJICHHOCTH HACEKOMBIX-BPEIUTEIICH.
3HaueHNEe HACEKOMBIX B MPUPOJIE U KUZHU
ueoBeKa

HccaenoBanue BHEITHETO CTPO-
CHIS MAiiCKOT0 J)KyKa, ONMUCAHUE
0COOCHHOCTEH €ro CTPOCHHS KaKk
MpeacTaBUTENs Kilacca HaCeKo-
MBIX. O0cysKIeHUe Pa3HbIX TH-
MOB Pa3BUTUSIHACEKOMBIX C HC-
MOJIb30BAHNUEM KOJIJICKIITHOHHOTO
MaTepuaia Ha Ipumepax 6aboy-
K{ KaITyCTHHIIBI, PBDKETO Tapa-
KaHa | Jp., BBIABJICHUE IPU3HA-
KOB CXOJICTBa U Pa3IIHUHSL.
O0cy:K1eHne 3aBUCHMOCTH 3]10-
[POBBSI YETIOBEKA OT WIEHHUCTOHO-
X — MEPEHOCYNKOB HH(DEKIIN-
OHHBIX (KJIEIEBOU SHIIe(aTUT,
MasIpus ¥ JIp.) Hapa3suTapHbIX
("1ecoTOUHBIH 3y/IeHb U Jp.) 3a-
0oJIeBaHMiA, a TaK)Ke OT OTpaBJIe-
HUS S7IOBUTHIMH BEIIECTBAMHU
(TapaHTyn, KapakypT U 1p.).
O0bsicCHeHUe 3HaUeHUS YWICHH-
CTOHOTHXB IIPUPOJIE U KU3HH
YeIOoBeKa.

OBnaaenue npuéMamMu paboOTHI C
Ouonoruueckoi HHpopManuen u
eénpeoOpa3zoBaHme




Ner/m

TeMaTHYEeCKH
if 0J10K, TeMa

OcHOBHOe CoA€epKaHue

OcHOBHBIE BU/IbI 1€ATEIbHOCTH
o0y4yaromuxcst

JiekTpoHHbIe(UPPOBHIE
o0pa3zoBaTebHbIE

pecypcbl

IUcnoan30BaHue 000py10Ba-
Hus nenTpa «Touka pocra»

Morocku (24)

OO61Ias xapakTepucTHKa. MecTooOnTanme
MOJLTFOCKOB. CTPOCHHE U MPOIIECCHI KU3HE-
IMesATENIbHOCTH, XapaKTePHBIC AIIIOPHOXOHO-
THX,  JIByCTBOPYATHIX,FOJOBOHOTHUX MOJI-
imockoB. UepThl pHu- 000CO0IEHHOCTH MOJI-
ITFOCKOB K cpefie oOuTanus. PazmHOXeHne
MOJUTIOCKOB. MHOT0OOpa3ue MOJUTFOCKOB.
3HAYCHUE MOJUTIOCKOB B MIPUPOJIC U KHU3HH
YeoBeKa

OnucaHue BHEITHETO W BHYTPEH-
HEro CTPOCHUSIMOJLIIIOCKOB.
YcTaHoBJIeHHe B3aUMOCBSI3U
cTpoeHus u 00pa3a >KU3HH C YCIIO-
BUSIMH OOWTAHHS HAa TIPUMEPE
MpeacTaBuTeNei Tuna MoJUTFOCKH.
Ha0noaeHue 3a muTanueM Opro-
XOHOTHX W JBYCTBOPYATHIX MOJI-
ITFOCKOB B IIKOJIEHOM aKBapuyMe,
omnpe/ejieHUe TUIIOB TUTAHUS.
HccneqoBanmne pakoBuH 0e33y0-
KU, IEPJIOBUIIBI, IPYAOBHKA, Ka-
TYIIKH, pa- TaHbI ¥ KJIacCHpuum-
poBaHHe PaKOBUH T10 KjaccaM
MOJIITFOCKOB.

'Y cTaHOBJIEHHE B3aUMOCBSA3U
MEX]y pacceleHueM U 00pazoM
PKU3HU MOJLTIOCKOB.
O6ocHOBaHME POJIN MOJUTIOCKOB B
[IPUPOJE UXO3SMCTBEHHOU Jesi-
TeJTHLHOCTH JIFOJIEH

[Poccuiickas aneKTpoHHas

mkosia (POIL) O

«Dokchopay,

«IIIxonbHas

riaTdhopmar

«Snnekc.mkona» TpeHaxepsl
«IKmacey SH-

meKc. YUeOHUK»,

/loMarHss mkosa

«InternetUrok.ru»

nudpoBas

DIIEKTPOHHBIC TAOJHIIBI U TITa-
KaThl,CBETOBOM MUKPOCKOII,
MUKpOIIpenapaThl, H3MEPUTEITb-
HBIE TIPHOOPHI (BECHI, TEPMO-
METp, TUHEHKA)




Xopaosbie (1 1)

OO01mIas XxapaKTepUCTHKA. 3apOIBIIIICBOE pa3-
BUTHE XOPA0BbIX. CHCTEMAaTUYECKUE TPYIIIIBI
xopaoseix. [logTun becuepenubie(nanmeT-

HUK). [Togrun Yepernasie, wiu [1o3BoHOYHBIC

BoisiBJIeHMe XapaKTEPHbIX MPHU-

3HAKOB THIMA XOPAOBHIE, OITH-

noB becuepenurie u Yepennoie

(ITo3BOHOYHEIE).

Onucanue MPU3HAKOB
CTPOEHUSA DKU3HE-

ITeATEILHOCTH JIAaHIICTHUKA

[Poccuiickast aneKTpoHHas
mkosia (POIL) O
«Dokchopay,
«IIIxonbHas
raTdhopmar
«Snnekc.mkona» Tpenaxepsl
«IKmace» SH-
mexc. YueOHuK,

nudpoBas

JTomarsss mkosa
«InternetUrok.ru»

DJIEKTPOHHBIC TAOIMIIBI U
TIaKaTEI

Pb10bI (4 4)

OO0mas xapakTepucTuka. MecToo0uTaHue U
BHEITHee cTpoeHue pb10. OCOOEHHOCTH BHYT-
[PEHHETO CTPOEHUS U MPOIIECCOB KUIHEACA-
TeapbHOCTH. [IprcmocobiieHHOCTh PHIO K yCITo-
BrusiM oOnTaHust. OTindrie XpsieBbIX U
KocTHbIx pp10. PazMHOKEHNE, pa3BUTHE U MU-
rpamus peld B MpUpoe.

MHoroo0pasue pbi0, OCHOBHBIE CHCTEMaTHYe-
CKIYe TPYNITBI peI0. 3HAYEHUEPHIO B IPUPOJIE U
PKU3HU YEJIOBEKa.

X 03s1iCTBEHHOE 3HAUEHHE PBIO

BoineseHue OTIMYUTEIBHBIX IPHU-
BHAKOB IpeACTaBUTENEHKIIacca
XpsiteBbie pIOBI U Kitacca Kocr-
HBIC PBIOBI.

HccnenoBanne BHELIIHETO CTpoOe-
HUS pbIO HA IPUMEPEIKUBBIX 00b-
EKTOB.

'YcTaHoBJIEHHE B3aMMOCBSI3U
BHEILHETO CTPOCHUS U CPebl 00u-
raHus peI0 (oOTeKaemas popma
TeJa, HATMINECIIU3H U JIp. ).
HccienoBanue BHyTPEHHETO
CTPOEHUS PBIO Ha BIAXHBIXIIPEIa-
parax.

OnucaHue 11aBaTeIbHOTO My3bI-
Psl pBIO KaKTUAPOCTATUIECKOTO
oprasa.

O0bsicHeHHe MeXaHNu3Ma MoTPy-
PKEHMS ¥ IOAHATHS PBIO BBOIHON
cpeze.

OdocHoBaHMe POJIH PBHIO B MPH-
[POJIe U J)KU3HU YellOBEeKa. Apry-
MEHTHPOBaHUe OCHOBHBIX IIPABHUII
MOBEJICHHUS B IPUPOJIE TIPH JIOBIIE
bIOBI (BpeMsI, MECTO U JIp.)

Poccuiickas JJIEK-
rponHasmkoxa (POII) O
«Doxchopay,

«lllkonmpHast  1mUdpoBas
rratdopmar

«SAnpekc.mkona» TpeHaxepsl
«SAKnace» ,SH-
meKc. YueOHUK,

JloMarmHss mKosa
«InternetUrok.ru»

DNCKTPOHHBIC TAOJIULIBI U
MTAKATHI




3emHoBoOaHbIE(3

)

OO6mTast XxapakTepucTHKa. MecToobuTanue
3eMHOBOJIHBIX. OCOOCHHOCTH BHEIIIHETO U
BHYTPEHHETO CTPOCHUSI, MPOLIECCOB KU3HEC-
SITETEHOCTH, CBSA3aHHBIX C BBIXOJIOM 3¢MHO-
BOJIHBIX Ha CYIIIY.

[Tpucrmoco0IeHHOCTh 36MHOBOTHBIX K JKU3HH
B BOJIC U Ha cylile. Pa3MHOXEHUE HPa3BUTHE
3eMHOBO/THBIX.

MHoroo0pasue 3eMHOBOJHBIX U UX OXPaHa.
3HaueHUE 36MHOBOJIHBIX B IIPUPOC U KU3HU
YeoBeKa

BoisiBjIeHMe XapaKTePHBIX MIPH-
3HAKOB Yy IIpPe/ICTaBUTEIICHKIIacca
3eMHOBO/IHEIC. BhIsiBII€HHE YepT
MPUCTIOCOOJICHHOCTH 36MHOBO/I-
HBIX KaK K HA3eMHO- BO3IYIITHOH,
TakK U K BOJHOU cpelie OOMTaHUSI.
OnucanuenpeacTaBuTenen Kiac-
ca 10 BHEITHEMY BUJLY.
O6ocHOBaHME POJIM 36MHOBOIHBIX|
B IPUPOJIC U KUZHUYECIIOBEKA

Poccuiickas 3JEK-
rpoHHasmkona (POLI) [
«Dokchopay,

«llIxompHast  mmdpoBas
raTdhopmar

«Snnekc.mkona» Tpenaxepsl
«IKmace» SH-
mexc. YueOHuK,

JTomarsss mkosa
«InternetUrok.ru»

DJIEKTPOHHBIC TAOIMIIBI U
TIaKaTEI




Ner/mn

TeMaTHYecKHH

OcHOBHOeE coiep:kaHHne

OcHOBHBIE BHbI €ATEJILHOCTH

DJieKTpOHHbIe(UPOBBIE

Mcnonp3oBanne 060pyaoBa-

0J10K, TeMa o0y4arommxcst o0pa3oBaTeJIbHbIE Hus nenTpa «Touka pocra»
pecypchl)
IMpecmbikawmuecst [O0mas xapakrepuctuka.Mecto- [BbisiBIeHHe XapaKTepHBIX Ipu3HaKoBy  |Poccuiickas JNeK- [DIEKTPOHHBIC TAOIUIBI U 1A~
(4 1) oOWTaHME ITPECMBIKAIOIITIXCSI. npencraBuTeneil kinaccal [pecmpikaromuecs. rpoHHasmkona (POL) [ KaTBI,CBETOBOW MHKPOCKOIL,
Oco0eHHOCTH BHEITHETO NBHYT- |BhIsIBJIEHHE YepT MPHUCITOCOOIEHHOCTH «Doxchopay, MHUKPOTIpEnapaThl, AI3MEPUTEIb-
[PEHHETO CTPOCHHUS IIPECMBIKAIO- |[IPECMBIKAIOIINXCS K BO3AyIIHO-HazeMHOl |«[lIkonmpHass — mudposas HBbIE TIPUOOPHI (BECHI, TEPMO-
MIUXCAL. cpene (cyxasi, HOKpBITas YeIIyHKaMy KOxa, [[1aTdhopmar METp, JTMHEWKa)

[Iporiecchl KU3HENESTENbHOCTH.
[Tprcnoco6IeHHOCTh IPeCMBbIKa-
FOIIMXCS K XKU3HU Ha cyiie. Paz-
MHOXCHUE U PA3BUTHE IIPECMBbI-
Karomuxcs. Perenepanus. MHo-
TO00Pa3UEITPECMBIKAIOITUXCS U
MX OXpaHa. 3HAUCHHE
MPECMBIKAIOIINXCS B IPUPOE

1 J)KU3HU YeJIOBeKa

STIeHCThIC JIETKUE | TIP. ).

CpaBHeHHe 3eMHOBOJIHBIX U TPECMBIKAFO-
IUXCA MO0 BHCIIHUM MBHYTPCHHUM IIPpHU3HA-
KaM.

Onucanue npeacrasurene kiaacca. Odoc-
HOBaHMe OTPaHMYCHHOCTH PaclpoCTpaHe-
HUSI 36MHOBO/HBIX MIIPECMBIKAIOLINXCS B
npupoze.

OnpenesieHue posid MPECMBIKAIOIITUXCS B
MpUPOJIe U KUIHIUEIIOBEKA.

OBnagenue npuémamu paboTHI ¢ OMOIIOTH-
uecKou nHpopMmaluel ne€ npeodpazoBa-
HHe

«SIHpexc.mkona» TpeHaxepbl
«SAKnace» ,SH-

meKc. YueOHUK,

JloMarmHss mKosa

«InternetUrok.ru»

ITuus (5 9)

O6mras xapakrepuctuka. Oco-
OCHHOCTH BHEIIHETO CTPOCHUS
ntuil. OCOOCHHOCTHBHYTPEHHETO
CTPOCHUSI U TIPOIICCCOB KHU3HEIe-
STETEHOCTH

nTui. [ IpucnocoOeHus MUl K
nosi€éry. [loBenenue.
PasMHOXEHHE U Pa3BUTHUE MTHII.
3abota o motoMcTBe. Ce30HHBIE
MIBJICHUA B )KU3HU IITHUII. Mnrpa-
HUUNTUL, UX U3ydeHue. MHoro-
o0OpasuenTHil. IKOJIOTHYECKUE
rpymsl ntal. [IpucnocobieH-
HOCTB IITUIL] KPAa3JIMYHBIM YCJIOBU-
SIM CPE/IBL.

3HaueHUE NTHIl B IPUPOE U
PKU3HU YeJIoBeKa

Onucanue BHEITHETO U BHYTPEHHETO CTPO-
eHHs ITHL.

HMccaenoBanue BHENTHETO CTPOSHMUS MITUI]
Ha pa3aToYHOMMaTepuae (Tiepbs: KOH-
TYpHBIE, TyXOBBIE, ITyX).

O0cysk1eHHne 4epT NPUCIIOCO0ICHHOCTH
nTUIl K T0JE€Ty. OG0CHOBaHME CE30HHOTO
MOBEJCHUS MITHIL.

ComnocTaBJjieHHe CICTEM OPTaHOB, Ipe-
CMBIKAIOIINXCS ¥ TITHII,

BBISIBJIEHUE OOIINX YePT CTPOCHUSI.
BrisiBjIeHMe YePT IPUCTIOCOOTICHHOCTH
MTHII TT0 PUCYHKaM,Ta0JIuIaM, parMeHTaMm
(UIEMOB K cpejie o0uTaHus (dKoIornde-
CKHUE IPYIIIBI NTHL).

O0ocHOBaHMeE POJIM NITUILL B IPUPOJIE U
PKM3HU YEJIOBEKa

Poccuiickas JJEK-
rpoHHasmkona (POLI) [
«Doxchopay,

«lllkonmpHast  uUdpoBas
riatdopmar

«Snpekc.mkona» TpeHaxepsl
«AKnace» ,SH-
eKc. YUeOHUK,

/lomMariHsis mkosia
«InternetUrok.ru»

JeKTPOHHBIE TAOIUIIBI U TUIa-
KaThI,CBETOBOIl MUKPOCKOTI,
MUKpOTIpenapaTsl




Muexonurawiuue (7

1)

O6mias xapakrepuctuka. Cpeas
PKI3HH MJICKOTTHTAIOIINX.
OcoOEHHOCTH BHEITHETO CTPOCHUS,
CKeJIeTa U MYCKyJaTypbl, BHYTpEH-
Hero cTpoeHus. [Iponecceixnzne-
NEsITeNbHOCTH. Y CIIOKHEHUEHEPB-
HOI1 cuctemsl. [loBenenne mieko-
nutaronmx. PasMHOXeHHe npa3Bu-
ue. 3a00Ta O MOTOMCTBE.
[TepBo3Bepu. OgHONIPOXOAHBIC (STH-
neknagymue) u Cymyarsie (HU3MIHAE
3BepH). [[narieHTapHbIe MIIEKOTIH-
ratrorrue. MHOTOOOpa3ue MIIEKOTH-
raromnx. Hacekomosnueien Pyko-
KpbLUible. ['peI3yHsl, 3aiineoOpas-
HbIE. XUIIHBIE.

Ulactonorue u Kuroodpasusie.
ITapHokonsITHEIE U HemapHOKO-
neiTHBIE. [Ipumater®. CemelicTa
otpsima Xumiaele: Cobausn, Komra-
ubu, Kyasn, MenBexxou. 3HaueHue
MJIEKOITUTAIONINX B IPUPOJIE U
PKU3HM 4eJoBeKa. Milekonuraromue
— MEepeHOCUYUKU BO30yIUTEIeH
ornacHbIX3a00JeBannil. Mepbl
0OpBOBI C TPHI3yHAMHU.
MHuoroo0pasue MIEKOMUTAIOIINX
[pOJTHOTO Kpas

BrisiBjIeHNE XapaKTEPHBIX IPU3HAKOB
KJIacCa MJICKOITUTAIOIINX. Y CTAHOBJICHH €
B3aMMOCBSI3E€H MEXy Pa3BUTHEM T'OJIOB-
HOTO MO3Tra MJICKOTIMTAIOIINX 1 UX TIOBE-
ImeHueM.

KnaccudpuunpoBanue MICKOTUTAIOIINX
Mo OTpsizaM (TPHI3YHBI, XUIIHbIE, KHTOO0-
[pa3HbIC U JIp.).

BrisiBJIeHME YEPT MIPUCIIOCOOICHHOCTH
MJIEKOTIUTAIONINX KCpeJaM OOUTaHusI.
Oo6cy:kaeHne poiu MIECKOIUTAIONIUX B
MPHUPOJIC U KU3HH YCIIOBEKA.

OnucaHue oI TOMAITHUX )KHBOTHBIX B
X035 CTBEHHOMAEATEIbHOCTH JTHOACH

Poccuiickas JIEK-
rpoHHasmkona (POLI) [
«Dokchopay,

«konpHast  uudposas
ratopmar

«SIHnexc.mkona» TpeHaxepbl
«IKmace» SH-

meKc. YueOHUK,

JTomarsss mkosa

«InternetUrok.ru»

DNEKTPOHHBIE TAOIHIIBI U TJ1a-
KaTbl,CBETOBOM MUKPOCKOIL,
MHUKPOTIpETIapaThl

Pa3BuTHe ;KMBOTHO-
ro Mupa Ha3emuie
(49)

JBOTIOIIIOHHOE Pa3BUTHE YKUBOT-
HOro Mupa Ha3emJe. Y CII0KHEHHE
PKHUBOTHBIX B IIPOLIECCE HBOJIOLIUY.
JlokazaTenbCTBa SBONIOIIMOHHOTO
[pa3BUTHS )KMBOTHOTO Mupa. [laie-
oHToJsIorHs. Mickonaemble OCTaHKH
PKUBOTHBIX, HXHU3ydeHHE. MeTo b
M3Yy4eHUSI UCKOTIAEeMBIXOCTATKOB.
PecraBpanys ApeBHUX >KMBOTHBIX.
«OKnBBbIE HCKOTTAEMBIE) AKHUBOTHOTO
Mupa. JKu3Hb )KMBOTHBIX B BOJIE.

O}_IHOKJ'IGTO‘IHBIG JKHMBOTHBIC.

OO0bsicHeHHe YCIIOKHEHUS  OpTraHU-
BaLMIKUBOTHBIX B XOJI€ HBOJIIOLIMH.
Oo6cyskaeHne IPUYUH 3BOJIOLHMOHHOTO
[Pa3BUTHSIOPTaHUIECKOTO MHPA.
BoisiBjieHne  YepT  NPUCIIOCOOJICH-
HOCTHKUBOTHBIX K Cpe/laM OOUTaHuUsI.
OnucaHue MO PUCyHKaM, CXeMaM U
OCTaHKaMBBIMEPIIUX KHUBOTHBIX.
OO0cy:xxaeHne TTPUYUH COXPAHEHUS
HaNpOTSHKEHNH MUIJTHOHOB JIET
B HEM3MECHHOM BUJIC
KOKMBBIX UCKOTIAeMbIX». OBJIaleHUe

Poccuiickast 3JIEKTpOHHASIIKO-

i1a (POIL) O
«Doxchopay,
«lllkonmpHas  1UdpoBas
riatdopmar

«SHnekc.mkonay TpeHaxepsl
«IKnace» SH-
mexc. YueOHuK»,

Tomarnss mkona
«InternetUrok.ru»

JeKTPOHHBIE TAOIUIIBI U TUIa-
KaThI,CBETOBOIl MUKPOCKOTI,
MHKPOIIpErapaThl




[Ipoucxoxnenne
MHOTOKJIETOUHBIX KUBOTHBIX.

OcHoBHbIE3TAIIBI

3BOJIIOLIUU Oecro3Bo-
HOYHBIX.

npuémMaMu paboTel ¢ OHMOJOTHYECKON
nHpOpManuer u eé




"KuBoTHBIE B
MPUPOTHBIX
coodmecTBax (3 u)

PKuBoTHBIE U cpefia oOuTanus. Biu-
STHHE CBETa, TEMIIEpaTyphl U BIIaX-
HOCTH Ha KUBOTHEIX. [Iprcnoco6-
MEHHOCTH JKUBOTHBIX K YCIOBHSM
cpeapl ooutanus. [lomymnsiuun xu-
BOTHBIX, UX XapakTepucTtuku. Onu-
HOYHBIA U TPYIITIOBOM 00pa3 KU3HU.
B3auMOCBSI3H JKUBOTHBIX MEXY
COOOH U ¢ IPyrUMH OpraHu3MaMH.
[IuteBsie CBSA3M B IPUPOIHOM CO-
oOmiectBe. [lnmeBbie ypoBHH, IKO-
VIOTM4YeCKasd nmupaMujaa.
DKOCHCTEMA.

PKUBOTHBII MUP IPUPOJHBIX 30H
3emiin. OCHOBHBIE 3aKOHOMEPHOCTH
pacripeacjICHU JXUBOTHBIX Ha IJIa-
HeTe. PayHa

Onucanue cpesr 00UTaHMs, 3aHUMAEMbIX
PKUBOTHBIMH, BBISIBJI€HUE YEPT MPHUCIIO-
COOJICHHOCTH JKHBOTHBIX K CpeaeoOnTa-
HUSL.

BrisiBjIeHMe B3aMOCBS3H )KUBOTHBIX B
MPUPOAHBIX COOOIIECTBAX, IIEMTH U CETU
MUTaHUS.

YceTaHoB/IeHHE B3aUMOCBSI3U JKUBOTHBIX
C pacTeHUsIMH, TPHOaMH, JTUILIAHHUKaMHU
1 OaKTEepPUSMHU B TIPUPOIHBIX COOOIIIe-
cTBax. OnucaHue XUBOTHBIX IPUPO-
HBIX 30H 3eMiii. BbIsiBJIeHHE OCHOBHBIX
3aKOHOMEPHOCTEH pacipoCcTpaHeHHsI
PKUBOTHBIX I10 TUIAHETE.

O0ocHOBaHMe POJIH )KUBOTHBIX B IIPH-
[POJTHBIXCOOOIIIECTRAX.

O0cyskaeHne poid HAyKU O KUBOTHBIX B
MPaKTUYECKOH NESITETbHOCTH JIFOICH.
IAPryMeHTHPOBAaHHE OCHOBHBIX ITPABUII
MOBEICHNUS B IPUPOJIE B CBSI3U € Oepex-
HBIMOTHOIIICHHUEM K )KMBOTHOMY MUPY

[Poccuiickas snexTpoHHas

mkona(POL) «Dokchopay,

«IIIxonpHas
nudpoBasmiaThopmar

«sn-

meKc.mKkoaa» TpeHaxepsl
«AKnaccy , Su-

mekc. YueOHUK,

JloMarmHsIs mKosia
«InternetUrok.ru»

DNeKTpOHHBIC TAOJIUIIBI U
MIaKaThl,CBETOBOW MUKPOCKOIL,
MHKpOIIpEapaThl

KuBoTHbBIE U
yeaoBek (3 )

Bo3aelicTBUE ueIoBeKa Ha )KUBOT-
HBIX BIPUPOJIE: IPSIMOE M KOCBEH-
Hoe. [IpoMbICTIOBBIE JKHBOTHBIE
(pp100IIOBCTBO,0X0Ta). Benenune
[MPOMBICIIAa JKUBOTHBIXHA OCHOBE
HAy4YHOTO MOJIX0/1a. 3arps3HeHue
OKpY>KaroIIei cpepl.

IpuMeHeHUe OHOJIOTHMUECKUX TEPMHUHOB
W TIOHSITUM: OJOMAIIIHUBAHUE, CEIICKITHS,
MopoJia, UCKYCCTBEHHBIN 0TOOp, CHHAH-
TPOIHBIC BUJIBL.

OO0bsicHeHNe 3HAuYeHHUsS IOMAIIHUX KHU-
BOTHBIXB MPHPO/IC U KU3HU YETIOBEKA.

«lIIxonpHas
dposastuiathopmar
«An-
mekc.mKoixa» TpeHaxeps
«SKnacey , An-
eKc. YUeOHUK,

/loMariHss mkosia
«InternetUrok.ru»

DJICKTPOHHBIE TAOJIULIBI

W TUTaKaThl, IUppOBas
mabopaTopus Mo SKOJIOTHH
(IaTYMK OKHCH YTIIEpPO/Ia)




MEeKINs, TIOPOIBI, ICKYCCTBEHHBIN
0TOOp, TUKHE IPEIKU JOMAITHAX
PKMBOTHBIX. 3HAUCHUE JOMAITHUX
PKMBOTHBIX B JKHU3HU Y€JIOBEKA.
PKHBOTHBIC CETBCKOXO3IMCTBCH-
HBIX Yyrojauii. MeTo sl 60pbObI ¢
PKUBOTHBIMH-BPEIUTEIISIMH.
I"opox kak ocobast UCKycCTBEHHAs
cpena, CO3JaHHas YEITOBEKOM.
CHHaHTPOIHBIC BUJIBI )KUBOTHBIX.
'YcnoBus ux oouranus. becro-
BBOHOYHBIE U IT03BOHOYHEIE JKH-
BOTHBIC rOpo/ia. AlanTalluy KH-
BOTHBIX K HOBBIM yCIIOBHSIM. Pe-
KpearMoHHBINA TIPecc Ha KUBOT-
HBIC TUKUE BUJIbI B YCIIOBUSX I'O-
poaa. besHaa3opHble JOMalllHUE
bkuBOTHBIE. ITmToMANKH. BoccTa-
HOBJICHUE YNCIICHHOCTH PEIKUX
BUJIOB YKUBOTHBIX: 0CO00 OXpaHsi-
eMBbI€ TTPUPOJTHBIC TEPPUTOPUU
(OOIIT). Kpacnas kauraPoccum.
Mepbl COXpaHEHUs )KUBOTHOI'O

MHUpa

BOTHBIMHU-BPEIUTEIISIMH.
OnucaHue CHHAHTPOITHBIXBUJIOB O€CIo-
3BOHOYHBIX UTI03BOHOYHBIX JKUBOTHBIX.
BoisiBjieHne YepT ajantaiuyd CHHAH-
TPOIHBIX BUJIOB KTOPOJICKUM yCIOBUSIM
PKU3HHU.
Oo6cy:xnenune BOITPOCOBCO3/1a-
HUSI TATOMHHUKOB JIJTS1 0€3IOMHBIX
JKNBOTHBIX,BOCCTaAHOBJICHUA
YHUCJIICHHOCTUPECAKHNX )KMBOTHBIX Ha
OXPaHAEMBIX TCPPUTOPHIX

mkona (POL) O «Doxcdopmy,

«lIxonmpHas -

poBasiruiatopmar «SIH-

meKc.1Konay TpeHaxepbl
«AKnaccy , Su-

meKc. YueOHUK,

JloMarmHss mKosa
«InternetUrok.ru»

Neni/niTemaTnueckuit OcHOBHOeE coiep:kaHHNe OcCHOBHBIE BUABIACATEJIHLHOCTH JsiekTpoHHbIe(UGpoBbIle  [Ucnmonab3oBanne 000pyaoBa-

0J10K, TeMa o0yuyarouxcst o0pa3oBaTe/ibHbIe Husl HeHTpa «Touka pocra»
pecypcbl

OpomamrnuBanue KUBOTHBIX. Ce- [(O0ocHOBanmMe MeTOOB O0OpbObIC kK-  [Poccuiickas ~— 2eKTpoHHas — [JJIEKTPOHHBIE TAOIHIIBI MILIa-

KaThI, ITU(GpoBast J1abopaTopus
IO PKOJIOTUU (JIaATYMK OKUCH
lyraepona




9 kmacc (68 4, u3 HEX 2 4 — pe3epBHOE BPEMS)

BIopoBbsi. OCOOEHHOCTH YeIoBe-
KaKaK OMOCOIMAIILHOTO CYIIe-
CTBa.

MecTo yenoBeka B CHCTEME Opra-
HUYECKOro Mupa. YesioBek Kak
uacTh pupoabl. CucreMaTude-
CKO€ TOJI0KEHNE COBPEMEHHOTO
uenoBeka.CXOACTBa YeIoBeKa ¢
MJICKOITMTArO MU, OTtnnune ye-
lToBEeKa OT MPUMATOB.
/loka3zaTesbCTBa KUBOTHOTO IIPO-
MCXO>KAEHUs yenoBeka. YenoBek
[pa3yMHBIN. AHTPOIIOTEHES, €TO
sransl. buonorndyeckue u
coLualbHbIE (PaKTOPHI
CTaHOBJICHHUSYEIOBEKA.
YesioBeueckue pachbl

CEeMENCTBO, OTPsA, KIacC, TUII, LIAPCTBO).
BoisiBJIeHMe uepT CXO/ICTBA YEJIOBEKa C
MJIEKOTIUTAIOIIUMM,CXOJCTBA U OTINYHUS
C IIpUMaTaMHu.

O06ocHOBaHME TPOUCXOKICHUS YEIOBE-
Ka OT)KMBOTHBIX.

O0BbsicHeHUE TPUCIIOCOOJIEHHOCTH Ye-
MOBEKa KPa3JIMYHBIM 3KOJIOTHUECKUM
(akTopaM (YeoBeYECKHE PaCHI).
Onucanne OMOJIOTHUECKUX U COLIUAITB-
HBIX (DAaKTOPOB aHTPOIOTrE€HE3a, 3TAIOB U
(haKTOPOBCTAHOBIJICHHS YEIOBEKA

«SIKmacey , SInmexc. YueOHuK»,

Jlomarrasis mikona «Inter-
netUrok.ru»

Neni/nmiTemaTnueckmnit OcHOBHOeE coiep:KaHne OcHOBHBIE BUABI 1eATEJIbHOCTH JiekTpoHHbIe(UGpoBbIle  [Ucnmonab3oBanne 060pyaoBa-
0J10K, TeMa o0yuyarouxcst o0pa3oBaTe/ibHbIe Hus HeHTpa «Touka pocra»
pecypchl)
Paznen «UesioBek U ero 310poBbe»
1 UenoBex — Hayku o yenoBeke (anatomus, [PackpbITHe CyLTHOCTH HAayK O 4ejoBeke [Poccuiickasi ~ 3JIEKTPOHHAs [DJIEKTPOHHBIE TaOJIHIIbI
onoconuanbHbliiBua (1hu3uonorus, ncuxonorus, an-  ((aHaTOMHUH, GU3NOIIOTHH, TUTUEHBI, aH- mrkona(POII) O M IJIAKaThI
4) TPOIIOJIOTHsl, TUTHEHA, CAHUTAPUS, TPOIOJIOTHH, TICUXOJIOTHH U Jp.). «Dokchopay,
bKoJIOTHA YenoBeka). Meronel  (O0cys:kaeHue MeTonoB uccienoanns  IlkonpHas mudposas miat-
M3y4YeHUs] OPraHU3Ma YeJIoBeKa. |(OpraHu3Ma 4eJoBeKa. (dhopma»
3HaueHne 3HaHUH o yenoBeke Js (O0bsICHeHNe TI0I0KEeHN YelloBeka B kSIHIeKe. mKkomay Tpe-
CaMOTIO3HAHUS U COXPAHEHUS CHCTEMEOPraHH4eCKOTro MHUpa (BU, PO, [HaXkKephl




CTpyKTypa opraHu3ma
yestoBeka (3 1)

CrpoeHre U XMMUYECKUH CoCTaB
kieTkn. OOMEHBEIIECTB U Tpe-
BpalllEHUE SHEPTHU B KIIETKE.
IMHOT000pa3ue KIETOK, UX neje-
Hue. HykinenHoBbie KUCIIOTHL. [e-
HbI. XpOMOCOMBI. XPOMOCOMHBIN
Habop. MUTO3, MEHO03.
ComaTudecKue 1 MOJIOBbIE KIIET-
k1. CTBOJIOBBIE KJIETKHU. THIIBI
TKaHel OpraHn3Ma 4ejoBeKa:
SIUTEINAIBHBIE, COCAMHHATEb-
HbIE, MBIIIIEYHbIE, HEPBHASI.
CBoiicTBa TKaHeH, WX QYHKIINH.
Oprasbly CUCTEMBI OopraHoB. Op-
TaHU3M KaK €IMHOE LENIO0E.
B3auMOCBsI3b OPraHOB U CUCTEM
KaK OCHOBAa FOME0CTa3a

O0BbsicHEeHHE CMBICTIA KIICTOYHOWTECOPHH.
OnucaHue 10 BHEITHEMY BUY (M300-
[PAXKEHUIO), CXeMaM OOIIUX MPU3HAKOB
OpraHm3Ma 4elloBeKa, YpoBHEH ero opra-
HU3aIUHU: KIETKU, TKaHW, OPTaHbl, CUCTe-
MBI OPT'aHOB, OPTaHU3M.

M cceqoBanme KIICTOK CIIM3UCTOH000-
IMTOYKH pTa YeIoBeKa.

Pacnmo3znaBaHnue TUIIOB TKaHEH, UX
CBOMCTB U (DYHKIIMI HA TOTOBBIX MUKPO-
Mperaparax, OpraHOB U CHCTEMOPTaHOB
(10 TabMIaM, MYJISDKaM).

'Y cTaHOBJIEHUE B3aUMOCBS3H OPTaHOBU
CHCTEM KaK OCHOBBI TOMEOCTa3a

Poccuiickasi ~ aieKTpoHHas

mkona (POL) [1 «Doxcdopay,

«llIkompHass  1mUdpoBas

raTdhopmar

«SIHnexc.mkona» TpeHaxepbl
«AKnace» ,SH-

mexc. YueOHuK,

JlomarmHss mKosa

«InternetUrok.ru»

(ONEKTPOHHBIE TAOIUIIBI H TUTa-
KaThl,CBETOBOM MUKPOCKOII,
MUKpOIIpenapaThl, A3MEPUTEITb-
HBIE TIPHOOPHI (BECHI, TEPMO-
METp, TUHEHKA)

HeiiporymopanbHas
peryasuus (9 1)

HepBHast cucteMa 4yenoBeka, €
OpraHu3alys H3HaYeHHe.
HelipoHbl, HEPBBI, HEPBHBIE Y3IIbIL.
PPedexc. Pedekropras qyra.
[Petienitropsl. JIByxHelipoHHbIEH
TpEéxHEepoHHBIE pedIeKTOpHbIC
ITYTH.

COuHHON MO3T, €r0 CTPOCHUE U
¢ynkuun. Peduekcsl cimHHOTO
Mo3ra. [ 0JI0BHOM MO3T, erocTpoe-
Hue 1 Qpyakuuu. bonpmme
MOJTyIIAPHUSL.

Pediexchl TOJIOBHOTO

OnucaHnue HEPBHOU CUCTEMBI, €€ Opra-
HU3AIWN U 3HAYCHU A, HCHTPAJILHOTO U
nepudepuIeckoro, COMaTHYECKOTO U
BEreTaTUBHOI'O OTIEJIOB; HEWPOHOB, HE
[PBOB, HEPBHBIXY3JIOB; peIIEKTOPHOI
YT, CIMHHOI'OM T'OJIOBHOT'O MO3ra, X
cTpoeHus U GYHKLMIT; HapyLLeHHs B pa-
00Te HEPBHOM CHCTEMBI; TOPMOHOB, UX
[POJIUB PErYJISIUK (PU3HOIOTHUECKUX
¢bynkuuit opranuzma Q0bsicHeHHE pe-
(h1IeKTOPHOT0 NPUHIIMIIA PAOOTEIHEPBHOM
CUCTCMbI; OpraHn3aliiy roJIoBHOIro 1
CIIMHHOTO MO3Ta, X (QYHKIUIT; OTINYH-
TEJIbHBIX IPU3HAKOB BETE€TaTUBHOTO U
COMAaTHYECKOT0 OT/EIOB HEPBHOI CH-

CTCMBI.

Poccuiickass ~ 3J€KTpOHHAs

mikosa (POLI) [ «Dokehopay,

«lllkonmpHast  1UdpoBas

rratdopmar

«Snpekc.mkona» TpeHaxepsl
«AKnace» ,SH-

eKc. YUeOHUK,

/loMariHss mkosia
«InternetUrok.ru»

(DNEeKTPOHHBIE TaOIULIBI U I1a-
KaTbl,CBETOBOM MHUKPOCKOTI,
MUKpOTIpenapaThl,i3MepUTEIIb-
HBbIE TPHOOPHI (BECHI, TEPMO-
METp, TNHEWKa)




Mo3ra. besycinoBHbIe (BpOXKIEHHBIE)
1 yciioBHBIE (TprOOpEeTEHHEIC) pe-
¢ekcel. ComaTryeckasi HepBHAsI
cucrema.

BereraTiBHas (aBTOHOMHAST) HEPB-
Has cucreMa. HepBHas cuctema Kak
ennHoenenoe. Hapymenus B pabote
HEpBHOU CUCTEMBI.

["'ymopanbHas perymsauus QyHKIui.
OHAOKpHUHHas cucteMa. JKenessl
BHYTpeHHEH cexpenuu. XKenesbl
CMeLIaHHOW cexpenuu. ['opMOHBI,
X pOJb BpEryIsun (PU3N0TI0THYE-
cKuX (YHKLHUI Opranu3ma, pocra u
pasButus. Hapymenue B pabote 3H-
TOKPUHHBIX JKENE3.

OcoOGeHHOCTH pedIeKTOPHOI U TY-
MOpaJIbHON peryisnuu GpyHKIuiop-
raHu3Ma

CpaBHeHuUe 0€3yCIIOBHBIX U YCIIOBHBIX
pedeKcoB.

HccaenoBanue OTAETIOB TOJIOBHOTO MO3-
Ta, OONBIINX TOIYIIApHi YeloBeKa (110
MyJspkaMm). Q0cyskIenne Helporymo-
paTbHOMN peTyJISIMN TPOLIECCOB KU3HE-
IMesITeIbHOCTH OPraHW3Ma YeJIOBeKa.
KnaccupuuupoBanue xené3 B opra-
HU3MEUEIOBEeKa Ha JKeJe3bl BHYTPEHHEH
(?HIOKPUHHBIC), BHEIITHEH W CMETITaHHOM
CEKPELUH.

Onpenenenue OTINYHI Kené3 BHYTPEH-
HEWl UBHEITHEN CEKPEIUU.

OnucaHue >HIOKPUHHBIX 3200JI€BaHAN.
BrisiBj1eHMe IPUYMH HApYLIECHUH B pa-
0OTEeHEPBHOM CUCTEMBI M SHJOKPHHHBIX
bPKEIIE3

Onopa u ABUKeHHE
(5w

3HaueHNe OIIOpHO-
mBUTaTenpHOTrOamnmapara. Ckener
UEeIIOBEKa, CTPOCHHUE €T0 OT/IEIIOB U
¢dysakimn. Koctd, X XUMHYECKHI
cocTaB, cTpoeHue. THIbI KOCTe.
[Poct kOCTEH B AJIMHY U TONILIUHY.
Coenunenue kocteil. CKeneT royio-
BbI. Ckenet Tysosuima. CKeleT Ko-
HEYHOCTEH 1 UX MosicoB. OcoOeHHO-
CTH CKelleTa YeIOBeKa, CB3aHHBIC C
MPSIMOXOXKICHUEM U TPYJIOBOM Jesi-
TEIbHOCTBIO.

Mpermeunas cucreMma. CTpoeHue u
(YHKIIUH CKeJIEeTHBIX MbIi. Pabora
MBIIIIIT; CTATUYECKAs U TUHAMUIC-
CKast; MBIIIIIBI CTHOATENN W Pa3ru-
OaTenm.

O0bsicHeHHe 3HaYeHHS OTIOPHO-
IMBUTaTEIHLHOTOAIIIAPATA.
HMccaenoBanue coctaBa U CBOMCTB KO-

cTeil (HaMyIsKax).
BpIfiBJIeHHE  OTJIMYHUTEIBHBIX
MIPU3HAKOB BCTPOCHHUHU

KOCTHOM M MbIieuHoi Tkanel. Kimacen-
(puumpoBaHue TUIIOB KOCTEN U UX CO-

e TUHEHWI.

Onmncanme OTACIIOB CKeJIeTa YeJIOBEKa,
WX 3HAYCHHS, 0COOCHHOCTEH CTPOCHUS U
(DYHKIIHI CKEIETHBIX MBIIIIII.
BrisiBi1eHMe OTIUYUTENBHBIX TPU3HAKOB
CKeJleTa 9eJIOBEKa, CBSI3aHHBIX C MPSMO-
X 03K JICHHEM u TPyOBOIACS-
TEIBLHOCTBIO, OT CKEJIETa MPUMATOB

Poccuiickas JJEK-
rpoHHasmkona (POLI) [
«Doxchopay,

«lllxonmpHast  uudpoBas
rtardopman

«SAnpekc.mkona» TpeHaxepsl
«SAKnace» ,SH-
mekc. YueOHUK,

JloMarmHss mKosa

«InternetUrok.ru»

JeKTPOHHBIE TAOIUIIBI U TUIa-
KaTbl,CBETOBOH MHUKPOCKOIL,
MUKpOIpenapaTbl, A3MEPUTEIb-
HbIE IPHOOPHI (BECHI, TEPMO-
MeTp, TNHEeWKa)




'YTomieHue MuIil. I urmoguHaMust.
PoJib IBUTATEIbHOM aKTUBHOCTH B
COXpaHEHWH 3I0POBbSI.
Hapy1ieHnst onopHO-IBUraTeIbHOM
cructembl. Bo3pacTHbie U3MEHEHUS B
cTpoeHuu kocrel. Hapyienue
ocaHku. [IpenynpexxaeHuencKpurB-
ITEHHs] TO3BOHOYHUKA U Pa3BUTUS
riockoctonus. [Ipodunaktrka
TpaBMaTu3Ma. [IepBasi momolip npu
TpaBMax OIOPHO- JIBUTaTEIHLHOTO
arnmapara

U cciienoBanmue ruOKOCTH IO3BOHOYHU-
Ka,BJIUSHUS CTATUYECKON U TUHAMHYe-
CKOM Harpy3ky Ha yTOMJICHHE MBIIIII,
00cy KkI1eHHe TIOTy4YeHHbBIX Pe3yIbTaTOB.
APrYMEeHTHPOBAaHHE OCHOBHBIXIIPUH-
LIUIIOB pallMOHAJILHOM OpraHu3anyy Tpy-
Ima ¥ OTIBIXA.

OuennBanue BIUSAHUS PaKTOPOB PHCKa
Ha3/I0OpOBBE YETOBEKA.

Onucanue 1 UCIOIb30BaHUE IPUEMOB
OKa3aHMs IePBOY IIOMOIIN IIPU TPaBMax
OTOPHO-/IBUraTEIbHOW CUCTEMBI.
BoisiB/IeHHMe [TPU3HAKOB IUIOCKOCTOIHS 1
HapyLIeHNs] OCaHKH, 00CyKIeHHe TOTy-
YEHHBIX pPe3yJIbTaTOB

BuyTpeHHsis

cpena opranusma(4 )

BuyTpeHHss cpena u e€ QyHKINH.
DopMeHHBIE 3IEMEHThI KPOBU:
SPUTPOLUTHI, TIEUKOLIUTHI U TPOM-
OouuThl. ManoKkpoBue, ero npu-
unHbL. KpacHbI KOCTHBIA MO3T,
eropoiib B opranusme. [lnazma
KPOBH.

[10CTOSIHCTBO BHYTPEHHEH Cpefibl
(romeocras). CBEpTHIBaHUE KPO-
Bu.[ pymmer kposu. Pesyc-akrop.
[lepenuBanue kpoBu. JIOHOPCTBO.
MmMmyHHTET 1 ero Buabl. Pakro-
PBI, BIUSIOIINE HA IMMYHHUTET
(puoOpeTéHHBIE IMMYHOIEDU-
[IUTHI): paAHalliOHHOE 00Tyde-
HUE, XUMHUUECKOEOTPABIICHUE,
ToJI0/TaHHe, BOCTIaJICHHE, BUPYC-
Hbie 3a00eBanus, BUU- undpek-
1. BuiioukoBas xenesa, TnM-
(haTrueckue y3nbl. BakuuHe! u
nedeOHbIe CHIBOPOTKH. 3HAUYEHHE

Onucanune BHyTPEHHEH CpebI YeIOBe-
ka. CpaBHeHHEe (OPMEHHBIX JIEMEHTOB
kpoBu. UcciienoBanue KIeTOK KPOBH Ha
TOTOBBIX Tpemnaparax.

'Y cTaHOBJIEHHE B3aUMOCBSI3H MEKIY
CcTpoeHHeM ()OPMEHHBIX 3JIEMEHTOB KO-
BU MBBITOJIHAEMBIMUA QYHKIUSAMYU., Onu-
caHue TPy KPOBH.

O0bsicCHeHHe TPUHLUIIOB MTEPETUBaHU
KPOBH,MEXaHNU3MOB CBEPTHIBAHUS KPOBH.
O0ocHOoBaHMe 3HAYECHUS IOHOPCTBA.
Omnucanue (HakTOpOB pUCKa Ha 3I0POBbE
UeIoBeKa Ipy 3a00NIeBaHIIX KPOBH (Ma-
ITOKpPOBHE U Ap.).

KnaccupuunpoBanue BUJ0B UMMYHH-
reTa, 00bsICHEHNe €r0 3HaYEeHUS B JKU3-
HU yenoBeka.O00cHOBaHUe HEOOX0AH-
MOCTH COOIOIEHUS MeP TTPOPUITAKTHKH
WH(DEKIIMOHHBIX 3200JICBaHUM.
O0cy:xaeHne POy BaKIMH U JICUSOHBIX

Pocculickas 351eKTpOHHas

mkona(POL) [1 «Dokcdopay,

«IIIkonbHas
dposastuiathopmar

«In-

nexc.mkoia» Tperaxepsl
«SKnacey , An-

mekc. YueOHUK,

JloMarnHss mKosa
«InternetUrok.ru»

CBIBOPOTOK IJII COXPAaHCHUA 3/10POBbA

DNCKTPOHHBIC TAOHIIBI H TJ1a-
KaTbl,CBETOBOM MUKPOCKOIIL,
MUKPOTIpENapaThl, A3MEPUTEIb-
HbIE IPHOOPHI (BECHI, TEPMO-
METp, TUHENKa




pabort JI. [Tactepa u 1. U. Meu-
HUKOBA 110 U3yYCHUIO HMMYHUTE-
Ta

ICJIOBCKaA

KpoBooOpamenue (5
1)

Opransl kpoBooOpameHus. CTpo-
eHne 1 pabora cepaua. ABToma-
Tu3M cepaua. CepaedHsli IUKIL,
€ro JIIUTEIbHOCTE. bobImoi n
MaJIblii KPYTHKPOBOOOPAIICHHS.
/[Br>kKeHME KpOBH MO COCyAaM.
[Tynsc. JIumdaTndeckascucrema,
mumdootTok.  Perymsus nes-
TeTLHOCTH
cepaua u cocyaoB. l'uruena
CepACYHO-COCYAUCTON CHCTEMBI.
[podunakrrka cepaey-
HO-COCY/HCTBIX 3a00JIEBaHUIA.
[lepBast momo1Lb IPH KPOBOTEUE-
HHUAX

Omnucanue opraHoB KPOBOOOpAILICHHS.
CpaBHeHHne 0COOCHHOCTEH CTPOCHUS U
[POJIMCOCYA0B, KPYI'OB KPOBOOOPAILICHHUS.
O0bsicHeHHMe TTPUYUH JIBUKEHUS KPOBU
MIUMQBI TIO COCY/IaM, H3MEHEHHUSCKOPO-
CTH KPOBOTOKA BKpyrax KpoBooopa-
LICHUSI.

M3mepenune KpoOBSHOTO AaBIEHU, 00-
cy:KaeHHe

pe3ynbTaToB uccaeaopanus. Iogcuér
myjabca U

Yrciia CePJACUHBIX COKpPAIIeHUH y Yesio-
BEKa BIIOKOE U MOCJE A03UPOBAHHBIX

(hr3nIecKuX

Harpy3oK, o0cyxaeHue  pe3yib-

TaTOB

MCCIIEN0BAHUA.

O0bsicHeHHe HEWpOryMOpanbHON pe-

CYJISIAH

paboTHI cepana u COCY/IOB
B Opra"msme

YyeJIoBEKa.

O6ocHOBaHHe HEOOXOIUMOCTH
COOIrOIeHUSA

Mep TpO(QUIAKTHKH CEepAEYHO- COCY-

ITMCTBIX

0OJIE3HEH.

Onucanue U HCI0JIb30BAHUE
pUEMOB

OK&mHHﬂHepBOﬁHOMOHH{HpHKpOBOﬂ}

UCHUAX

Pocculickas 351eKTpoHHas

mkona(POL) [1 «Doxcdopay,

«IIIxonbHas
nudpoBasmiaThopmar

«n-

nekc.mkona» I peHaxxepsl
«AKnaccy , Su-

meKc. YueOHUK,

JlomarmHss mKosa
«InternetUrok.ruy»

JeKTPOHHBIE TAOIHIIBI U TIa-
KaThI,CBETOBOH MHUKPOCKOIL,
MHUKPOTIpEnapaThl, HI3MEPUTEIb-
HBIE TIPHOOPHI (BECHI, TEPMO-
MeTp, TMHeWKa)




pixanue (5 v)

/Iprxanue u ero 3nauenue. Opra-
HbI JbIXaHus. JIérkue. B3aumo-
CBSI3b CTPOEHUS U (PyHKITHIT Op-
raHoB apixanus. ['a3000MeH B
MErkux U TKaHsax. JKu3neHnas
EMKOCTB JIETKHX. Mexa-
HU3MbI JBIXaHUs. J[pIXaTeIbHbIC
MBIDKEHUA. Perynsuusapixanus.
WudexnnonHpie 00e3HY, epe-
marouecs 4yepes3 Bo3Ayx, Npeay-
MpeXICHNUE BO3TYIIHO-
KareabHBIX nHpeknui. Bpen ta-
0aKOKypeHHsl, YIOTpeOIeHUs
HApKOTUYECKUX U IICUXOTPOII-
HBIXBEIIECTB. Peanumaiiys.
OXpaHaBO3AYLIHOU Cpebl.
Oka3aHue NepBOMIOMOIIY PU
MOPa’KEHUH OPTaHOB JIBIXaHUS

O0bsicCHeHHe CYITHOCTH MpoLiecca JIbl-
XaHus. Y CTAaHOBJIEHHE B3aUMOCBSI3U
MEXTy OCOOEHHOCTSIMH CTpOe-
HUSI OPraHOB ABIXaHUS U
BBHIMONHSEMBIMH QyHKUIUSIME. O0BsIcCHe-
HHMe MEXaHU3MOB JIbIXaHUs, HEHPOTyMO-
[paIbHONPETYJIALUN Pa0OThl OPTaHOB
imeixanusi. Qnmucanme mpoiecca razoo0-
MeHa BTKaHSIX H JIETKUX.

M ccnenoBanne ;XxN3HEHHOW EMKOCTH
MErKMX W onpeseJieHHe YacTOThI JAbIXa-
HUS, 00CyKIeHUe OTYICHHBIX Pe3yIib-
TaTOB.

IAHAJIN3 U OLleHMBaHUe BINSHUS (ak-
TOPOB PHCKa Ha JIBIXaTENLHYIO CHCTEMY.
BoisiBjIeHMe MpUIMH HHPEKINOHHBIX
3aboJeBaHU.

Onucanue Mep NnpenynpexIeHUsInH-
(heKIIMOHHBIX 3a00JICBAaHUA.
O0ocHOBaHME TNPUEMOB OKaza-
HHﬂHepBOﬁ momMomuy npu OCTaHOBKE
JIbIXaHUs

Poccuiickas JIEK-
rpoHHasmkona (POLI) [
«Dokchopay,

«konpHast  uudposas
ratopmar

«SHnexc.mkona» TpeHaxepbl
«IKmace» SH-
meKc. YueOHUK,

JTomarsss mkosa

«InternetUrok.ru»

JeKTPOHHBIE TAOIHIIBI U TIa-
KaThl,CBETOBOH MHUKPOCKOIL,
MHKPOIIPENapaThl,n3MEPHUTEIb-
HBbIE TIPUOOPHI (BECHI, TEPMO-
METp, JTMHEWKa)

[MuTanue u
numeBapeHue(6 u)

[TuraTenpHbIE BELECTBA U MHUILE-
Bble MPOAYKTHI. [IuTanue u ero
sHauenue. [lumesapenne. Opra-
HBI TUIIEBAPEHUS, X CTPOCHUE U
¢yHkunu. @epMeHTHI, UX POJib B
numeBapeHuy. [lumesapenne B
POTOBOM moj0oCTH. 3yOBl M yXO[I
3a HUMH. [InineBapenue B xKemya-
Ke, B TOHKOM H B TOJICTOM KH-
mevHuKe. BecacriBanue nura-
TeIbHBIX BellecTB. BecackiBanue
BOABI. [InIeBapuTENbHBIEKETE-
BBI: TIEYEHb U MOKETYA0UHAST
pKene3a, UX pojib B MUIIEBAPEHUU.

MukpoOuom 4enoBeKa — COBO-
KYITHOCTh MUKPOOPTaHU3MOB,
HACEJISIOIINX OPraHU3M YeI0Be-

OnucaHue OpraHoB NUILEBAPUTEIHHON
CHCTEMBI.

'Y cTaHOBJIEHHE B3aUMOCBSA3U MEXK]Y
CTPOCHHEM OpPraHOB MUILEBAPEHUS U
BBITOJTHAEMBIMA UIMH (DYHKLUSIMH.
Oo0bsicHeHue MEXaHHU3MOB
MUILEBapeHys], HEeWporyMmopaibHoiipe-
rYJISLUN TPOLIECCOB MHUILICBAPEHHUS.
HccaenoBanue aeiictBus GepMEeHTOB
CITIOHBI Ha Kpaxmall, 00cyKIeHnepe-
BYJIBTaTOB.

Ha0nronenue 3a Bo3eiicTBHEM XKelTy-
ITOYHOT'0 COKa Ha OeJIKu.

O0ocHOBaHue Mep NMPODUIAKTUKY HH-
(heKIIMOHHBIX 3a00I€BaHUI OPraHOBITH-
[eBapeHus, OCHOBHBIX IPHUHITUIIOB 3]10-

OBOI'O 06pa3a KU3HU U TUTHUCHBI ITNTa-

Poccutickas 3JeK-
rporHasmkona (POII) [
<<(130Kc|[popz[>>,

«lIxompHast  mUQpoBas
riatdopmar

«SAnnekc.mkonay TpeHaxeps
«IKmace» ,SH-
eKc. YUeOHUK,

/lomMariHsis mkosia
«InternetUrok.ru»

(DNEeKTPOHHBIE TaOIHUIIBI U TIa-
KaTbl,CBETOBOM MUKPOCKOTI,
MUKpOTpenapaTbl, U3MEPUTEIb-
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ka. Perymnsiius numieBapeHus..
MeToapl U3YUEHUSI OPTaHOB IHU-
meBapeHus. Padotsr U. I1. I1aB-
moBa. ['urneHa nuranus.
[IpenymnpexaeHue rIUCTHRIX U
PKETYI0YHO- KHIIIEYHBIX 3a0071e-
BaHUH, TUIIEBBIX OTPABJICHUH.
BrusiHue KypeHUs U aJIkoroJis Ha
MUIIeBapeHNe

HWA

9 O0MeH BemIeCcTBH OO0meH BemiecTB 1 nipeBpamieHre (Q0ocHOBaHMe B3aMOCBSI3H YeJIoBeKa H |Poccuiickas 9JIeK- [JIEKTPOHHBIE TAOIUITHI U TIIa-
NMpeBpailieHne JHepP- PHEPIUM B OPraHU3ME YEJIOBEKA. (OKPY)KAIoIel cpeabl. rpoHHasmkona (POLI) [ KaTbI,CBETOBOW MUKPOCKOTII,
rumn [TnacTuyeckuii maHepreTnyeckuii (Onmucanue OMONOTHUECKH akKTUBHBIX  [«Dokchopmy, MUKpOTpenapaTbl, A3MEpUTEIb-
(5 4) oOmeH. OOMeH BOIbI M MUHE- BEIIECTB — BUTAMUHOB, ()EPMEHTOB, «lIxompHass  1mUdpoBas HBIE IPHOOPHI (BECHI, TEPMO-

pabHBIX coneil. OOMeH OeNKoB, [TOPMOHOB M 00bSICHEHHE UX POIH B rratdopmar MeTp, THHEWKa)
YTJIEBO/IOB MXKUPOB B OpTaHU3MeE. [[Tpoliecce 0OMeHa BEeUIecTB U mpeBpaie- kSIHaekc.mKkona» TpeHaxepsl
Perynsanus oOMeHa BEIIECTB U HUSI SHEPTUU. «IKmacey ,SH-
MpEBPALLECHHS SHEPTUU. KaaccupuuupoBaHue BUTAMUHOB. meKc. Y 4eOHHK,
ButamMuHbl U UX poJib A1 opra-  (OnpeaeseHue IPHU3HAKOB aBUTAMHUHO-
Hu3Ma. [locTyrienne BUTaMHUHOB 30B M TUIIOBUTaMUHO30B. CocTaBjienre |[loManiHss mKosia
c numeii. CHHTE3 BUTAMHHOB B MEHIO B 3aBHCHMOCTH oTKanopuitHocTu |[«InternetUrok.ru»
opraHusMe. ABUTAMUHO3BI U TH-  [TUIIU U COAEP>KaHUSI BUTAMHUHOB.
noBUTaMrUHO3bl. CoxpaHeHue Bu- (Q00CHOBaHHMe OCHOBHBIX IPUHIUIIOB
TaMHHOB B IIHILIE. pallOHAJIBHOrO MUTAHUS KakK (akTopa
Hopmbl U pexkxum nurtanusa. Pa- |[yKperuieHus 310pOBbs
[MOHAJBHOE THTaHUE
— (aKTOp YKpEIUICHHS 3/I0POBBSI.
HapymieaneoOMeHa BelIecTs
10 [Koxa (4 ) Crpoenue u pynkunu koxu. Ko- |Onucanme ctpoenus u GyHKIUA Koxxu, [Poccuiickas 9JIeK- [DNEKTPOHHBIE TAOIHIIBI U TIJIa-
bka 1 e€ mpousBonHble. Kockam  |e€ mpousBoaHbix. UccnenoBanme Bivs- [rpoHHasmkona (POUI) O KaTbl,CBETOBOW MUKPOCKOIIL,
repMoperysuus. Bnusaue Hako- [HuS PakTOpoB OKpyskatomiei cpensl Ha  Pokchopay, MUKpOIpenapaTbl, A3MEPUTEIb-
Ky aKTOpOB OKpY’KaloIIel cpe- [KOXY. HbIE TPUOOPHI (BECHI, TEPMO-
MBI, 3aKaTUBaHUE U €T0 POJIb. O0bsicHEeHHEe MEXaHU3MOB TEPMOPETY- METp, TUHEIKA)
CriocoOBI 3aKaTMBaHUS OPTaHU3-  [ISIIHH.
Ma. I'urnena koxu, ruruennde- — [McecaenoBanue TUIIOB KOKU Ha pasind- («IllkompHas — mudposas
ckue TpeOoBaHMs KOAEkKAe U 00y- HBIX yJacTKax Tena. ratopmar

BH. 3a00JIeBaHHUSA KOXKHU U X

npexynpexaenue. l lpodu-
MaKTUKa ¥ TIepBasi IOMOIIb PU
TEIJIOBOM U COJIHEYHOM yjaapax,
0JK0Tax 1 0OMOPOXKEHHUSAX

Onucanue MprEMOB IIEPBOM TOMOIIIH
MpY COJTHEYHOMHU TEIJIOBOM YAapax,
TpaBMax, OXOrax, 00MOpPO>KEHUH;0CHOB-
HBIX TUTHEHUYECKUX TpeOOBaHUH K
onexie noOyBH.

«Snnekc.mkona» TpeHaxepsl
«SAKnacey ,An-
meKc. Y4eOHHK,

/loMariHsis 1mkosia




IIpuMeHeHMe 3HAHUHN TIO YXOY 3a KO-
bKEl JTUIa ¥ BOJIOCAMH B 3aBHCHMOCTH OT
THTIA KOXKHU.

Oocyxnenne 3a00JICBaHNN KOXKHU U UX
MpeTypPeK ICHUS

«InternetUrok.ru»
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Boiaesenue (4 9)

3HaveHne BoIeneHMsI. OpraHbl
BhIZIeIeHUsT. OpraHbl MOYEBBIJIE-
ITUTENTLHOM CHCTEMBI, UXCTPOCHHE
1 QYHKIHIH.

MHKpOCKOITYECKOE CTPOCHHE
nouku. Hedpon. O6pazoBanue
MOYH.

Perynsimus MoyeoOpa3oBaHus U
MOYEHCITyCKaHHs. 3a00IeBaHUs
OpraHoB MO‘ICBBI[ICHHTCHBHOﬁ
CHCTEMBI, X  IpPeXyIpexIcHUe

BoisiBjIeHMe CYIIIECTBEHHBIX TPHU3HAKOB
OpPTaHOBCHCTEMBI MOUYEBBIIEIICHNUSI.
O0bsicHeHHEe 3HAUCHHSI OPraHOB CUCTE-
MbI MOYCBBIJICJICHHS B BEIBEACHUN
BPEIHBIX, PACTBOPUMBIX B BOJIC BEIIIECTB.
'Y cTaHOBJIEHUE B3aMOCBSI3U MEXKIY
OCOOCHHOCTSIMH CTPOCHHSI OPTaHOB U
BEITIOTHIEMBIMU (PYHKIIASIMHU.
OO0bsicHeHUe  BIHSIHUS Helpo-
ryMOpaJIbHOMpETyIsiun Ha paboTy Mo-
ueBbLACIUTENbHOU cucTeMbl. Uceiieno-
BaHUe MECTOTOJIOXKESHHS TI0- Y€K Ha
MYJISDK YEJIOBEKa. APryMeHTHPOBaHUe U
OIleHUBAHME BIUSHUSI (PAaKTOPOB PUCKA
Ha 37J0POBHE YEIIOBEKA.

Onucanne mMep npodunaktuku 6omnes-
HEMOpPraHoB MOYEBBIAEIUTENBHOMN CH-
CTEMBI

Poccuiickas JJEK-
rponHasmkoxa (POII) O
«Dokchopay,

«llIkompHast  mUdpoBas
raTdhopmar

«Sunnekc.mkona» TpeHaxepsl
«SKnacc» ,SH-
meKc. YUeOHUK»,

/loMariHss mkosa
«InternetUrok.ru»

DIIEKTPOHHBIC TAOJHITBI U TITa-
KaTbl,CBETOBON MUKPOCKOTI,
MUKpOTIpEnapaThl, A3MEPUTEITb-
HBbIE TIPUOOPHI (BECHI, TEPMO-
METp, TUHEHKA)




12  |Pa3mHoxkeHUe U OpraHsl penpoayKIyn, cTpocHne (O0bsICHEHNe CMBICIa Ononornueckux  [Poccuiickas 3JIeK- [DNEKTPOHHBIC TAOIHIIBI U TJIa-
pa3BuTHe u ¢pyHkmmd. [lojoBEIe jKeIe3bl.  [MOHATHIL: TeH, XpoMOCOMa, rponHasmkoxa (POII) O KaTBI,CBETOBOW MHKPOCKOIT,

(3 4) [MTonoBeie kIeTkU. OMIOA0TBOPE- [XPOMOCOMHBINA HAOOP. «Dokchopay, MUKpOTpenapaTbl, U3MEpUTEIb-
Hue. BHyTpuyTpoOHOE pa3Butue. [PacKpbiTHE CYITHOCTH IPOLIECCOB «konpHast  uudpoas HBbIE TIPUOOPHI (BECHI, TEPMO-
BnustHre Ha SMOPHOHATBLHOE Pa3- HACICACTBCHHOCTH H rIaThopmar METp, TUHEHKA)

BUTHE (PAKTOPOB OKPYKAIOIMIEH  [M3MEHYNBOCTH, IPUCYIINX YeTOBEeKy,  (SIHmekc.mkomay TpeHaxeps
cpenpl. Ponpl. Jlaktauus. PocT u  [BIHMSHUSA Cpebl HAIIPOSBICHUE MTPU3HA- «AKnaccy ,Sn-
pasBuTue pebénka. [lomoBoe co- [KOB y "eroBeKa. meKc. YueOHUK»,
speBanue. HacinemoBanme mpu-  |(OnpeneseHue HacleACTBEHHBIX M HEHa-
BHaKoOB y uenoBeka. Hacnen- CJIeZICTBEHHBIX, HH()EKIMOHHBIX U HEUH- |J{oMaliHss mKoia
CTBEHHBIC 00JIE3HU, UX IPUYMHBI |(PEeKIHOHHBIX 3aboneBanuii uenoBeka.  |[«InternetUrok.ru»
u npenynpexaenne. Habop xpo- |00cy:kaeHHe MpoOIeMbl HEXeTaTeIbHO-
MOCOM, TIOJIOBBIE XPOMOCOMBI,  (CTH OJIM3KOPOACTBEHHBIXOPAKOB.
reHsl. Ponb renernyeckux 3Ha- |(OOBsICHEHHE OTPHUIATEIBHOIO BIUSIHUSA
HUH [ TIAaHUPOBAHMSI CEMBU.  [JIKOTOJIS, HHKOTHHA, HAPKOTHYECKUX
Wudexnnu, mepenaronecs Mo- [BEIMIECTB Ha pa3BUTHE 3apOIbIIIa YeJI0-
MOBBIM MYTEM, HMX MPO(UIAKTHKA BEKa, BIUSIHUE MyTareHOB Ha OPraHU3M

UeIOBEKa.

ObocHoBaHue Mep PODHIAKTHKI3200-

nesanuit (CITN/I, rematur)

13  |Opranbl yyBcTB HceH- (OpraHsl 4yBCTB U UX 3HadeHUE. |(OnMcaHMe OpraHoB YyBCTB U 00bsicHe- [Poccuiickas dJIeK- [DNEKTPOHHBIE TAOIHIIBI U TIJIa-
COpPHBbIE Ananuzatopbl. CEeHCOpHBIE CU-  [HHE TponHasmkoxa (POII) O KaTbl,CBETOBOW MUKPOCKOIIL,
cucTemsl (5 4) cTeMbl. [ a3 u 3penne. OnTuye- WX 3HAYSHHUS. «Dokchopay, MHKPOIIPENAPAThL, U3MEPUTEb-

ckas cuctema rinaza. Certdyatka. |O0bsicHeHHe myTel iepenaun HepBHBIX |[«lllkombHas — mudpoBas HBIE IPHOOPHI (BECHI, TEPMO-
3pUTENbHEBIE PELENTOPEL. 3pH- MMITYJILCOB OT PEICNITOPOB JIO KJIETOK  [I1aTdopmar METp, TUHEIKA)

renpHOEBOCHpUsiTUE. Hapymenus
3peHus U UX NpUYuHbL I urnena
3peHus. Yxo u ciyx. CTpoeHue n
¢yHKIMY opraHa ciryxa. Mexa-
HU3M pabOTHICTYXOBOIO aHAIH3a-
ropa. C1yXxOBO€ BOCIIPHATHE.
Hapymenuns ciryxa u X npudu-
Hbl. ['Urnena ciyxa.

OpraHbl paBHOBECHS, MBIILIEYHOTO
MyBCTBA,0CSI3aHUs, OOOHSHUS U
BKyca. Bzaumopeiicteue
CEHCOPHBIX CUCTEM OPraHHU3Ma

KOPBIOOJBIINX TIONTYIIAPUH.
HMccnexoBanue cTpOCHUS I71a3a M yxa Ha
MYJISDKAX.

OnpeneeHne 0CTPOTHI 3pEHUS U CITyXa
(Y IIKOJTHHUKOB) U 00CY KAeHHUE TIOTY-
YEHHBIX Pe3yJIbTaTOB.

OnucaHue OpraHOB PaBHOBECHS, MbI-
[IIEYHOT'O YyBCTBA, OCS3aHUs, 00OHSIHUS
1 BKycCa.

IAHAJTU3 Y OLleHUBaHUeE BIMSHUS (aKTo-
[POBPHUCKA Ha 3/I0POBbE YEIOBEKA (SPKOE

OCBELICHUE, CUIIBHBII IIYM U JIp.)

«SAnnekc.mkonay TpeHaxepsl
«IKmacey ,SH-
eKc. YUeOHUK,

JloMarmHss mKosa
«InternetUrok.ruy»
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IloBeneHHue M ICUXUKA

[TepBas u BTOpasi CUTHaJb-
HBIC CHCTEMEI.
TTo3naBaTenbHas J€ATSIbHOCTH
mo3ra. Peur u

MBITIIIICHAE. ITamsars n
BHHMAaHUE. OMOLNH.
NuauBuayanbHbIC ocoben-
HOCTH JIMYHOCTH:
CITOCOOHOCTH, TEMIICPaMEHT,
xapakrep,
0apEHHOCTb. THIBI BBICIIEH
HEPBHOI
NMESATEIILHOCTH W TEMIICPaMCHTA.
OcoOEeHHOCTH

MCUXHUKH yesioBeka. | uruena ¢u-
3UYECKOT0 U YMCTBEHHOTO TPy/Ja.
Pexxum Tpyna u otneixa. CoH u
ero 3HadeHue. ['urnena cHa

CpaBHeHHe 0€3yCIIOBHBIX U YCIIOBHBIX
pedIIeKcoB, HACTIENCTBEHHBIX U
HEHACJICACTBCHHBIX MPOTPaMM ITOBEJIC-
HUSI.

Onucanue MOTPeOHOCTEH, TaMSTH,
MBIIUICHAS, PEYH, TEMIIEPAMEHTA, YMO-
18050%¢

UeIOBeKa.

KnaccuduuupoBaHnue TUIIOB TEMIIEpa-
MEHTA.

O0ocHOoBaHHMe Ba)XHOCTHU
CKOTO HIICUXHYECKOTO
Bbs,  THTHCHBI
(hM3UYECKOr0o U YMCTBEHHOTO TPY.a,
BHaYEHUSCHA.

¢duznue-
3710po-

OBiiagenue  npuéMamu paboThI
c
Omonorndeckoit vHdpopMarueint u
eé
npeoOpa3oBaHue npd  TMOATO-
TOBKE

Mmpe3eHTanui u pedeparoB

Poccutickas 3JIEK-
rponHasmkoxa (POII) O
«Dokchopay,

«llIkompHas  mUdpoBas
rIaThopmar

«SIHpexc.mkona» TpeHaxepbl
«SKnacc» ,SH-
meKc. YueOHuK»,

JTomarsss mkosa
«InternetUrok.ru»

JeKTPOHHBIE TAOIHIIBI U TUIa-
KaTbl,CBETOBON MUKPOCKOTI,
MUKpOTpenapaTbl, U3MEpUTEIb-
HBbIE TIPUOOPHI (BECHI, TEPMO-
METp, TUHEHKA)
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UenoBek u OKpy-
raromiasicpena
(2 9)

UenoBek 1 okpyXxaromas cpena. JKo-
mormyeckue (GaKTOphl U UX JIeHCTBHE
Ha OpraHU3M YeJIOBEKa. 3aBUCUMOCTh
BIIOPOBBS YE€TIOBEKA OT COCTOSHUS
OKpyKarolen cpesibl. MuKpokiumar
PKUITBIX TTomeneHnit. CoOmroaenne
MPABIJI TIOBEJICHUSI B OKPYXKaroIen
cpelie, B ONIaCHBIX U YPE3BbIUYAHHBIX
CUTYyalusX.

310pOBBE YEeNIOBEKA KaK COIUATbHAS
[IeHHOCTh. DaKTOpHI, HAPYIIAIOIHNE
BIIOPOBbE: TUIIOJJMHAMUSI, KypEHHE,
yIOTpeOIeHHE aJIKOTr0JIsl, HAPKOTH-
KOB,HEeCOaJJaHCUPOBAHHOE TUTAHHE,
cTpecc. YKpeIuieHHe 3710pOBbsI:

Ay TOTPEHUHT,3aKaINBaHHE,

JABHUIaTCJIbHAsA aKTUBHOCTD

ApryMeHTHpPOBaHHUE 3aBUCHMOCTH 3J10-
[POBBSTYETIOBEKA OT COCTOSIHUSI OKpYKa-
folIeli cpelibl. AHAJIN3 U OlleHUBaHHe
BIMSHUS (PAKTOPOB PHICKA HA 3JI0POBHE
YeoBeKa.

O0ocHOBaHUE 3I0POBOTO 00pa3a KU3HHU,
[pallMOHATIBHOM OpraHu3aluy TPYAan
MOJTHOIICHHOTO OT/IbIXa JIJIS O IIePIKa-
HUS TICKXUYECKOTO U (PU3UUECKOr0 3710~
[POBBS YEJIOBEKA.

O0cy:k1eHne aHTPONIOTEHHBIX BO3/CH-
CTBHI HAIPUPOTY, TI00ATBHBIX 3KOJIO-
THYECKUX MPOOIIEM, PO OXPAHBI MPH-
POJIBI 17151 COXpaHEHMs )KU3HHU Ha 3emiie

IPoccutickas 3JIeK-
rporHasimkona (POII) [
«Doxchopay,
«lIxonnHas
ruiaThopmay
«Sunexc.mkona» Tpenaxepsl
«IKmace» ,SH-
eKc. YUeOHUK,

uudpoBast

/lomMariHsis mkosia

«InternetUrok.ru»

(DNEeKTPOHHBIE TaOIHUIIBI U TIa-
KaTbl,CBETOBOM MUKPOCKOTI,
MUKpOTpenapaTbl, U3MEPUTEIb-
HBIE IPHOOPHI (BECHI, TEPMO-
MeTp, TNHEeWKa)




,cOanancupoBaHHoe nuTanue. Kyib-
Typa OTHOLICHHSA K COOCTBEHHOMY
3I0POBBIO U3JIOPOBBIO OKPYKAIOLIHX.
BcemupHasioprannzanus 3apaBo-
OXPaHEHHUS.

UenmoBek Kak JyacTh Omochepsl 3eMiu.
AHTpOINIOTEHHBIE BO3/IEHCTBHS Ha
npupoay. Yp6anuzanus. Llnsunmza-
1ust. TexHoreHHbIe U3MEHEHHUS B
oKpy>Karomel cpene. CoBpeMeHHbIE
rio0anbHBIE SKOIOTHYecKuenpooiie-
MbI. 3HAYEHUE OXPAHBI OKPYKaroLen
Cpelbl Ut COXPaHEHHsI YeJI0BEYeCTBa

[pu pazpabotke paboueli MporpaMMbl B TEMATHIECKOM TUIAHUPOBAHUH JOJDKHBI OBITh YUYTEHBI BO3MOKHOCTH UCIIONIL30BAHMUS 3JIEKTPOHHBIX (II(POBBIX) 00pa3oBa-
TEJBHBIX PECYPCOB, SBJISIOINXCS y4eOHO-METOINYECKUMH MaTepraiaMy (MyJIbTUMEAUHHBIE IPOrPaMMBI, SJICKTPOHHBIE YIEOHUKH U 3aJaUHUKH, JJICKTPOHHBIE
O0ubsImoTeKy, BUPTYyaJbHbIE J1a00PaTOPUH, UTPOBBIE IPOrPaMMBbI, KOJUIEKIMH HU(PPOBBIX 00pa30BaTeIbHBIX PECYPCOB), UCIIOIB3yEMBIMU JUIsI 00yUeHHS M BOCTIUTA-
HUS Pa3InYHbIX TPYII NOJIb30BaTeNeH, Ipe/ICTaBICHHBIMU B 3JIEKTPOHHOM (LIM(PPOBOM) BUJE U pealTu3yIoNIMMH TuaakTnaeckue BosmoxxHocta KT, conepkanue
KOTOPBIX COOTBETCTBYET 3aKOHO/ATEIbCTBY 00 00pa3oBaHUM.
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