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Meas u 3agaun
* peasM3anusi OCHOBHBIX 0011e00pa30BaTeNbHBIX IPOTPAMM 10 Y4EOHBIM MPeIMETaM €CTECTBEHHO -
HAy4YHOH HAINPaBJIEHHOCTH, B TOM YHUCJIC B paMKaX BHEYPOUHOU AEATEIBHOCTH O0YJaIOLIIXCS;
* pa3paboTKa U pearn3aiys pa3HOYPOBHEBHIX JOMOIHUTEIBHBIX 00I1€00pa30BaTENbHBIX IPOrPaMM
€CTECTBCHHO-HAYYHON HAIIPABIIEHHOCTH, & TAK)KE UHBIX MPOTPAMM, B TOM YHCIIE B KAHUKYJISPHBIN
NEPUOTI;
* BOBJICUCHHE YJAITUXCS U MEJarorn4eckux pabOTHUKOB B MPOEKTHYIO JEATEIbHOCTD;
* OpraHu3anus BHEY4eOHOH e TebHOCTH B KAHUKYJISIPHBIHN MEpHOJI, pa3paboTKa U peann3anus
COOTBETCTBYIOLINX 00pa30BaTENLHBIX MMPOrPaMM, B TOM YHCIIE ISl JIarepeid, OpraHn30BaHHBIX
00pa30BaTeIbHBIMHU OPraHU3alUsIMU B KAHUKYIISIPHBIA MTEPHOT;
* TOBBIIICHUE TPO(PECCHOHATEHOTO MAaCTEPCTBA MEIArOrMYECKUX paOOTHUKOB LIEHTPA, PEaT3yIOIINX
OCHOBHBIE U JIONIOJHUTENIbHBIE 001e00pa3oBarenbHbie mporpaMMel. Coznanne nenTpa « Touka pocTtay
MpeIoiaraeT pa3BuTrue oOpa3oBaTesbHON HHPPACTPYKTYphI 0011e00pa30BaTEILHOM OpraHU3aIvH, B
TOM YHCJI€ OCHaIleHue 0011e00pa3oBaTeIbHON OpraHU3aluN:
* 000pyTIOBaHUEM, CPEICTBAMH OOYUCHHS U BOCTIUTAHMS JUISl U3yUCHHUS (B TOM YHUCIIE
9KCIEPUMEHTAJIBLHOTO) MPEIMETOB, KYpPCOB, JUCIMILINH (MOAYJIEH) ECTECTBEHHO -HayYHOU
HAIPaBJICHHOCTH TPU pealn3alliil OCHOBHBIX 0011e00pa30BaTEeIbHBIX IPOTPAMM U IOTIOTHUTEIBHBIX
00111e00pa30BaTENBHBIX MPOTPAMM, B TOM YHCIIE JUIS PACIIHUPEHHS CO-JIEPKAHUS yIeOHBIX MPEIMETOB
«Du3uKay, «XuMus», «bruoaorus»;
* 000pyIOBaHHEM, CPEICTBAMH O0YUCHHS U BOCTIUTAHUS ISl PEATM3alMH IIPOTPaMM JIOTIOJTHUTEITLHOTO
00pa3oBaHus €CTECTBEHHO-HAYYHOW HANIPaBICHHOCTEH;
* KOMITBIOTEPHBIM U UHBIM 000pPYI0BaHUEM.

Konmenmus coBpeMeHHOT0 00pa30BaHus IMOIPa3yMEBAET, YTO B y4EOHOM SKCIIEPUMEHTE BEIYIIYIO
POJIb TOJKEH 3aHATh CAMOCTOSATENBHBIN UCCIIEI0BATEIbCKUN YIEHUUECKUI SKCITEpUMEHT. COBpEMEHHBIE
AKCTIEPUMEHTATBHBIE HCCIIEOBAHUS 110 OMOJIOTHH yXKe TPYAHO TPEACTABUTH 0€3 MCIIOIb30BaHMSI HE
TOJIBKO @HAJIOTOBBIX, HO U IIU(POBBIX U3MEPUTENIBHBIX TPHOOpoB. B denepanbHOM rocynapcTBEHHOM
obpazoBarenbHOM crangapte (PI'OC) nponucano, 4To OJTHUM U3 YHUBEPCATBHBIX YU€OHBIX JEUCTBUH,
MPHOOpPETAEMBIX yHAIIUMUCA JOJIKHO CTaTh YMEHHE «IIPOBEICHUS OIMBITOB, IPOCTHIX
SKCIEPUMEHTAJIbHBIX UCCIEA0BAHUMN, MPSIMBIX U KOCBEHHBIX H3MEPEHUHN C HCTIOIH30BAHUEM aHATIOTOBBIX
1 TA(PPOBBIX U3MEPHUTEIBHBIX MPU-00POBY». YUEOHBIN IKCIIEPUMEHT 10 OUOJIOTHH, TIPOBOAMUMBINA HA
TpaJAuLIMOHHOM 000pyIOBaHUH, 0e3 MpuMeHeHHsI HU(POBBIX Ta00PATOPHIL, HE MOXKET MO3BOJIHUTH B
MIOJIHOM Mepe PelIuTh BCE 3a/1a4l B COBPEMEHHOM IIKOJIE. DTO CBA3aHO C PAIOM MPUUUH:
* TPaIMLIMOHHOE IIKOJILHOE 000PYA0BaHNE U3-32 OTPAHUYEHHUS TEXHUYECKIX BOZMOKHOCTEH He
MO3BOJISIET TPOBOJUTH MHOTHE KOJIMUECTBEHHBIEC UCCIIEAOBAHNUS,
* JUINTEJILHOCTD MIPOBECHHS OMOJIOTMUECKUX UCCIeI0BaHU HEe BCEeraa
* COTJIaCyeTCs C JUTUTEIbHOCTbIO YUeOHBIX 3aHATU;
* BO3MOYKHOCTb IIPOBEJICHHS] MHOTHX MCCIIEOBAHUN OTPAaHUYMBACTCS TPEOOBAHUIMH TEX-HUKU
6e3omacHoctu u ap. Lludbposas nabopartopus NOJTHOCTHIO MEHSET METOUKY U COACPIKAHHE
AKCIEPUMEHTAJILHON JESATEIbHOCTH U PELIaeT BhIIIeTIepeunciaeHHbIe Tpoonemsbl. LIupokwuii criekTp
JATYUKOB MO3BOJISIFOT YYAITUMCS 3HAKOMUTHCS C MapaMeTpaMu OUOJIOTHYECKOTO KCIIEpUMEHTA He
TOJIBKO Ha KaYeCTBEHHOM, HO U Ha KOJM4YeCTBEeHHOM ypoBHe. [ludposas mabopaTopus mo3BOJISET BECTH
JUTUTENbHBIA SKCIIEPUMEHT J1a)Ke B OTCYTCTBHH SKCIIEPUMEHTATOpa, @ 4acTOTa UX U3MEPEHUN
HETO/IBJIaCTHA YeJIOBEYECKOMY BOCIIpUATHIO. B mporecce opmMupoBaHus SKCIIEPUMEHTANIBHBIX YMEHUN
YYEHHMK 00ydaeTcsl PeICTaBIATh HHPOPMALIHIO 00 UCCIIEOBAHUY B YETHIPEX BUIAX:
* B BepOalbHOM: OIIMCHIBATh SKCIIEPUMEHT, CO3/1aBaTh CIIOBECHYIO MOJIEIb SKCIIEPUMEHTa, (PUKCUPOBATh
BHHMMAaHHE HA U3MEPSIEMbIX BETUYMHAX, TEPMUHOJIOTHH;
* B TAOJIMYHOM: 3aTIOJHATH TAOIHIIbI IAaHHBIX, JIEKAITUX B OCHOBE MOCTPOEHUS TpaduKOB (TIPU 3TOM Y
yJaluxcs BOZHUKAET NEPBUYHOE NPEACTaBICHNE O MaciTabax BEIUYHH);
* B rpa)iuecKOM: CTPOUTH IPaUKH MO TAOTUYHBIM JaHHBIM, 9YTO JaéT BO3MOYKHOCTH MEpe-Xo/a K
BBIJIBIDKCHUIO TUTIOTE3 O XapaKTepe 3aBUCUMOCTH MEXAY BEIMUYUHAMU (TIPU 3TOM YUUTEIh MOKA3bIBAET
MPEUMYIIECTBO B BU3YAIN3ALUU 3aBUCUMOCTEN MEX Iy BETMUMHA-MH, HATJISIHOCTh 1 MHOTOMEPHOCTBD); B



BHJIC MAaTEMATUYECKUX YPAaBHEHUN: TaBaTh MATEMaTUIECKOE OMMCAHNE B3aUMOCBSI3H BEITUYHH,
MaTeMaTH4ecKoe 0000IIeHHE.
* (hopmMupoBaHUE MCCIEAOBATEIHCKUX YMEHUN YJAITUXCS, KOTOPBIC BRIPAKAIOTCS B CIICIYIOIINX
JNEUCTBUSX:
1. onpenenenue npodIIeMsl;
. IOCTAaHOBKA UCCIIE0BATEIBCKOM 3a1a4n
. IJITAHUPOBAHUE PEIICHUS 3aa4H;
. IOCTPOEHUE MOJIEIIEH;
. BBIJIBIDKCHUE THITOTES;
. OKCIIEPUMCHTAJIbHAS TIPOBEPKA TUTIOTE3;
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. AHAJIM3 JaHHBIX SKCIICPUMCHTOB UJIN Ha6JHOI[eHI/II\/JI;
. (hopMynHpOBaHUE BHIBOJIOB.

2]

B ocHOBYy 00pa3oBarenbHO TPOrpaMMbl 3JI0KEHO PUMEHEHHE IIUPPOBHIX JTA00PaTOPHIA.
Temaruka npeio)KeHHbBIX IKCIIEPUMEHTOB, KOJIMYECTBEHHBIX ONBITOB, COOTBETCTBYET CTPYKTYpE
MPUMEPHOI1 00pazoBaTeIbHON MPOTPaMMBI 110 OMOJIOTHH, coaepkaHuio DenepanbHOro
rocyaapcTBeHHOTO obpasoBarenbHoro cranaapta (PI'OC) ocHoBHOTO 00111€eTO 0Opa30BaHMS.

Ha 6a3e uentpa «Touka pocra» odbecriednBaeTcs peanusalus 00pa3oBaTeIbHbIX IPOrpamMm
€CTECTBEHHO-HAYYHON U TEXHOJOTUYECKOW HaIPaBJIIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUAMHU 3aKOHOIATEIHLCTBA B chepe 00pa3oBaHus U ¢ yIETOM pekoMmeHaannii denepaibHOTO
onepaTtopa yueOHoro npeamera «buonorus». OOpa3oBaTenpHas IporpaMmma Mo3BoJsieT HHTErPUPOBATh
peanu3yemMsbie 371eCh TIOAX0/Ibl, CTPYKTYPY U COJAEpKaHUE MPH OpraHu3aiuu o0ydeHnus ouoioruu B 5—11
KJ1accaX, BBICTPOCH-HOM Ha 0a3e J11000ro 13 AOCTYIHBIX y4eOHO-METOUYECKUX KOMIUIEKCOB
(YMK).Ucnonb3oBanue 060pynoBanus 1neHTpa «Touka pocta» npu peanuzauuu aanHoi OII mo3Bosser
CO37aTh YCIOBUS:

* JUTsl paCIIMPEHUS COJEPIKAHUS IKOJIBHOTO OMOJIOTUYECKOTO 00pa30BaHus;
* JUIsI TIOBBIIIEHHUS TO3HABATEIbHOM aKTUBHOCTH O0YYalOIIMXCSl B €CTECTBEHHO-HAYYHOU 0051acTH;
* ISl Pa3BUTHS JINYHOCTH peOeHKa B Mpoliecce oOydeHust OM0JIOTHH, €r0 CITIOCOOHOCTEH, (OPMUPOBAHUS
U yJIOBJIETBOPEHHSI COIIMAIEHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEH;
* UIst pabOTHI ¢ OIapEHHBIMU IKOJbHUKAMU, OPraHU3allii UX Pa3BUTHS B Pa3IMYHBIX 00JIACTIX
o0pa3oBaTeNIbHOM, TBOpUECKOil nesTenbHOCTH. [IpuMensisa uudpoBblie 1abopaTopuu Ha ypokax OHOJIOTHH,
y4aliecs CMOT'YT BBIIIOJIHUTh MHOKECTBO JIa0OPATOPHBIX pabOT M SKCIIEPUMEHTOB IO MTPOrpaMMme
OCHOBHOI1 IIIKOJIBI.

buosorus pacrenmii: J[pixanue nuctheB. [[pixanue kopHeil. [lormomenne Boibl KOPHAMH PaCTEHUM.
KopneBoe nanenue. Mcnapenue Bobl pactenusmu. @otocunres. [[pixanue ceMsH. Y CIoBUsS
npopacTanusi ceMsiH. Tenaono0nBbIe U X0JI0JOCTOMKUE pACTEHUSI.

3ooJiorus: M3yueHne oAHOKIECTOYHBIX )KUBOTHBIX. MI3ydeHHe BHEITHEr0 CTPOCHUS JI0KIEBOTO
4yepBsi, HaOJIIO/ICHUE 32 €r0 MePeABIKEHUEM U PEeaKlUIMU Ha BHEIIHKE pa3apaxenus. M3ydueHue
CTPOEHUS MOJUTIOCKOB I10 BIaXKHBIM Ipenapatam. M3ydenne MHOrooOpas3usi WiEHUCTOHOTHUX T10
KoJutekuusiM. M3ydeHue cTpoeHus peId 1Mo BIaXHBIM IpenapaTtaM. V3ydenue ctpoenus ntuil. M3yuenue
CTPOEHHSI MIIEKOTIMTAIOIIMX I10 BIXHBIM Ipenaparam. BoaHble KUBOTHBIE. TeMIOKPOBHBIE U
XOJIOJJHOKPOBHBIE )KUBOTHbIE

YesoBek u ero 310poBbe: M3yuenne kposoobpamenus. Peakiuss CCC Ha 103UpOBaHHYIO HAarpys3Ky.
3aBHCHMOCTb MEX/y Harpy3Koil U ypOBHEM 3HepreTuyeckoro ooMeHa. 'a3oo00MeH B n€rkux. Mexanusm
nérounoro apixanus. Peakuus JIC Ha ¢usnueckyro Harpy3ky. JKu3HeHHass EMKOCTh JIETKHX.
BeinenurenbHas, ApIxaTeabHas U TEPMOPETYIATOpHAs GyHKIUSA KOoxkHU. JleficTBre hepMeHTOB Ha
cyOcTpatr Ha nmpuMepe Katajasbl. [Ipucrnoco6ieHHOCTh OpraHU3MOB K Cpeie OOUTaHuUS.

O6wmast 6mosiorus: JleiictBue hepMeHTOB Ha cyOCTpaT Ha mpuMepe Karanasbl. Paznoxenne H202.
Bnustaue pH cpenpl Ha akTUBHOCTH pepMeHTOB. DaKTOPHI, BIUAIONIME HA CKOPOCTH MpolLiecca



¢dorocunTesa. M3ydyeHune KIETOK U TKaHEW pacCTEHUH U )KUBOTHBIX HAa TOTOBBIX MUKpOTIpEnapaTax u ux
onucaHue. BrisiBIeHHE U3MEHUYMBOCTH Y OPraHU3MOB. BhisiBIIeHHE TPUCTIOCOOIEHNH Y OpraHu3MOB K
cpene obutanus (Ha KOHKPETHBIX MIPUMEPAX).

B o6pazoBarenbHoii mporpamme 10-11 kiaccoB npeaCTaBIE€HBI CIEAYIONINE Pa3/Ieibl:

1. Kierka

2. Pa3MHOKeHHNE U pa3BUTUE OPraHNU3MOB

3. OCHOBBI T€HETUKH U CEJIEKIIUU

4. Bun

5. DKocucreMsl

Buonornyeckoe HaOMOACHNE M SKCIIEPUMEHT ITPOBOIATCS B (hopMe 1abopaTopHBIX padoT U
JeMOHCTpaui. JleMOHCTpallMOHHBIN IKCIIEPUMEHT IIPOBOJAUTCS B CIEIYIOLIUX CIy4asxX: a) UMeronieecs
B HAIMYHMU KOJIMYECTBO MPHUOOPOB U HU(PPOBHIX JATYMKOB HE MMO3BOJIIET OPTraHU30BATh
MHIUBUAYAJIbHYIO, TAPHYIO WIN FPYNIOBYIO JIaA0OPaTOPHYIO paboTy; 0) SKCIEPUMEHT UMEET HEOOJIbIIYIO
MIPOJIOJIKUTENBHOCTD U CI0KHOCTh M BXOJIUT B CTPYKTYPY YpOKa.

OcobeHHOCTH coiep:KaHMsl CTPYKTYPHBIX KOMIIOHEHTOB padoyeii mporpaMmsbl o d6uosoruu B 5S—9
KJIaccax ¢ MCMOoJIb30BaHUueM o0opyaoBaHus neHTpa «Touka pocra»

IlnanupyemMsble pe3y/ibTarhbl 00y4eHus 1o Kypcey «buosorus . 5—9 kiaace» .
[IpenMeTHbIe pe3yabTaThl:

1) bopmupoBaHye IEHHOCTHOTO OTHOILIEHUS K KHBOU MPUPOJIE, K COOCTBEHHOMY OpraHu3My;
MMOHUMAaHKEe POJIu OMoJIoruu B GOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOUN KapTUHBI MUPA;

2) yMeHHE MPUMEHSTh CUCTEMY OMOJIOTHYECKUX 3HAHUN: PACKPBIBATh CYIIHOCTD KHUBOTO, Ha3bIBATh
OTJINYUSI ’KUBOTO OT HEXKMUBOTO, IEPEUHUCIISATH OCHOBHBIE 3aKOHOMEPHOCTH OpraHHu3allui,
(GYHKIMOHUPOBAHUS 0OBEKTOB, SABJICHHUMN, IPOLIECCOB KUBOM MPUPOIbL, IBOIIOLMOHHOTO Pa3BUTHUS
OpPraHUYECKOTO MUPA B €r0 €IMHCTBE C HEXXUBOUW NMPUPOA0H; CHOPMUPOBAHHOCTH MPECTABICHHMN O
COBPEMEHHOM TEOPHH IBOJIIOLMM U OCHOBHBIX CBHJIETEIBCTBAX IBOJIIOLINN;

3) BiaJeHHEe OCHOBAMH MOHATHHHOIO armnaparta ¥ Hay4HOTO sI3bIKa OMOJIOTUU: UCIIOJIb30BaHHE
U3yYEHHBIX TEPMUHOB, IOHATHH, TEOPUI, 3aKOHOB U 3aKOHOMEPHOCTEH /7151 00BbsCHEHUS HAOII01aeMbIX
OMOJIOTUYECKUX OOBEKTOB, SBJICHUN U IIPOLIECCOB;

4) noHuMaHue croco00B MOJYyYEHUsI OMOJIOTUYECKUX 3HAHUHN; HAJIMYUE ONbITA HCIOIb30BAHUS
METOJIOB OMOJIOTHH C LEJIBIO U3YUCHUSI JKUBBIX OOBEKTOB, OMOJIOTUYECKUX SBJICHUN U MPOLIECCOB:
HaOJr0/IeHUEe, ONMCAaHUE, IPOBEIECHUE HECIO0KHBIX OMOJOMMUYECKUX OMBITOB U 3KCIIEPUMEHTOB, B TOM
YHCJI€ C UCIOJIb30BAHUEM aHAJIOTOBBIX U LIM(PPOBBIX IPUOOPOB U MHCTPYMEHTOB;

5) yMeHue XapakTepu30BaTh OCHOBHBIE IPYIIIBI OPraHU3MOB B CHCTEME OPraHWYEeCKOTro Mupa (B
TOM YHCJIE BUPYChI, OAKTEPUHU, PACTEHHUS, TPUOBI, )KUBOTHBIE): CTPOEHUE, IPOLIECCHI JKU3HEAEATEIbHOCTH,
UX IPOUCXOXKCHUE, 3HAYCHUE B IIPUPOJE U KU3HU UEIIOBEKa;

6) ymMmeHHEe OOBSCHSTD NOJI0KEHHE YEIOBEKa B CUCTEME OPraHUYECKOTO MUpPa, €ro MPOUCXOKICHHUE,
CXOJICTBA U OTJIMYMS YEIOBEKa OT )KUBOTHBIX, XapaKTepU30BaTh CTPOCHHUE U MPOLIECCHI
KHU3HEIeATEIbHOCTH OpraHu3Ma 4ejoBeKa, ero MpucrnocoOJeHHOCTh K Pa3InYHbIM SKOJIOTUYECKUM
¢baxTopam;

7) yMeHHEe ONMCHIBATh KIETKU, TKAHHU, OPraHbl, CHCTEMbI OPraHOB M XapaKTepU30BaTh BayKHEHIIINe
OMO0JIOTHYECKHE TIPOLIECCH B OpraHu3Max pacTeHUH, )KUBOTHBIX M YEJIOBEKa;

8) chopMHUPOBAHHOCTH NMPEICTABICHUH O B3aUMOCBSI3U HACIEJOBAHNS IOTOMCTBOM IIPU3HAKOB OT
POIUTENHCKUX (POPM C OpraHu3aluel KIETKH, HAIMYMEM B Hel XpOMOCOM KaK HOCUTENeH
HaclleICTBEHHON MH(POpMaLu, 00 OCHOBHBIX 3aKOHOMEPHOCTSX HACJIE0BAHUS IPU3HAKOB;

9) chopMHPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX (DaKTOpaxX OKPYKAIOIIEH Cpesibl, X POJIHU B
KHU3HEIEATEHOCTH U BOJIIOIIMM OPTaHU3MOB; MPEJICTaBICHHE 00 aHTPOIIOTEHHOM (aKToOPE;



10) chopmupoBaHHOCTH MpEACTABICHUN 00 3KOCHCTEMaX M 3HAYCHUH OHMOPa3HO00pasus; o
rJ100aJIbHBIX 3KOJIOTHUYECKUX MPo0IeMax, CTOSIIMUX Mepe]] YeI0BEYECTBOM U CIOCO0aX MX MPEOOJICHHUS;
11) ymenue pemars yueOHbIE 331241 OHOJIOTMYECKOTO COJICPKAHMUS, B TOM YHCIIC BBISBISTh
IIPUYHUHHO-CJIEICTBEHHBIE CBSI3U, IPOBOJUTH PacUYEThI, 1€1AaTh BHIBO/IbI HA OCHOBAHUH NOJYYEHHBIX
pe3yJIbTaTOB;

12) ymeHue co3aBaTh U IPUMEHSTH CIIOBECHBIE U TpadHuecKue MOACITH Ut OOBSICHEHUS! CTPOCHUS
JKUBBIX CUCTEM, SIBJICHUH U IIPOLECCOB KUBOM IIPUPOJIBI;

13) noHnMaHue BKJIa/1a POCCUNCKUX U 3apyOeXHBIX YUEHBIX B pa3BUTHE OMOJIOTMYECKHUX HAYK;

14) Bnagenue HaBbIKaMH pabOTHI ¢ HHPOPMALIE OMOTOTHYECKOTO COACPKAHUS, IPEACTABICHHOM
B pa3HO# Gopme (B BHJIE TEKCTa, TAOJMYHBIX TAHHBIX, CXeM, TPpaUKOB, JHarpaMM, MOJICIIEH,
M300paKeHMiT ), KpUTHIECKOTO aHAIN3a HHPOPMALIMHU 1 OIICHKH €€ TOCTOBEPHOCTH;

15) ymeHue miaHupoBaTh 01 PyKOBOACTBOM HAaCTaBHMKA U IIPOBOJUTH YU€OHOE UCCIIEI0BaHNE
WM MPOEKTHYIO paboTy B 00JaCTH OMOJIOTHH; C Y4€TOM HaMEUeHHOU Leiau popMynupoBaTh NpoodIemy,
TUIOTE3Y, CTAaBUTD 33]1a4l, BEIOUPATh a/IeKBaTHbIE METObI ISl UX PelIeHus, pOPMYIHUPOBATH BHIBO/IBI;
MyOJIMYHO MPEJCTABIIATH NOJyYEHHBIE PE3YIbTATHI;

16) ymeHue UHTErpupoOBaTh OMOJIOTUYECKUE 3HAHUS CO 3HAHUSMU APYTUX YU€OHBIX IPEIMETOB;

17) chopMupOBaHHOCTH OCHOB IKOJIOTHYECKON TPAMOTHOCTH: OCO3HAHNE HEOOXOAMMOCTH
JIEHUCTBUI 10 COXpaHEHUIO0 OMOpa3zHOOOpa3us U OXpaHe MPUPOTHBIX IKOCUCTEM, COXPAaHEHUIO U
YKPETIEHUIO 3/I0POBbsS YEJIOBEKA; YMEHHUE BHIOMPATH 1I€JIEBbIE YCTAHOBKHU B CBOUX JIEHCTBUAX U
MOCTYIKaX 110 OTHOIICHUIO K KUBOH MPUPOJIE, CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIHUX

18) ymeHue ucnoap30BaTh NPUOOPETEHHBIE 3HAHUS U HABBIKHU /7S 3J0pPOBOT0 00pa3a KHU3HHU,
cOaaHCUPOBAHHOTO MUTAHUS U PU3NUECKON aKTUBHOCTH; HEMPUATHE BPEIHBIX MPUBBIYEK U
3aBUCHUMOCTEH; YMEHHE MPOTUBOICHCTBOBATH JUKEHAYUHBIM MaHUITYJIALUAM B 00JIaCTH 370POBbS;

19) oBnaneHue npueMamMu oKa3aHHsI IEPBOM MOMOIIM YEJIOBEKY, BBIPALIMBAHUS KyIbTYPHBIX
pacTeHuil U yxo/a 3a JOMAIIHUMU )KUBOTHBIMU.

Ili1anupyemble pe3ybTaThl 00yueHus 1o Kypcey «buosorus . 10—11 kiaace»
OcBoenune yueOHOTO NIpeameTa «buosorus» Ha ypoBHE CpeHETo o011ero oopa3oBaHus J0HKHO
o0ecreunBaTh JOCTHKEHHUE CIEIYIOIMIMX IPEIMETHBIX, METANPEIMETHBIX U INYHOCTHBIX
00pa30oBaTeNIbHBIX PE3YIbTATOB.
IIpeameTHbIe pe3y/IbTaThI
IIpenmeTtHble pe3ynbTaTbl 00y4eHHs OMOJIOTHUHU J0JIKHBI 00ECIIeYnBaTh!
* (hopMHpOBaHKE LIEHHOCTHOTO OTHOIIEHUS K )KUBOM IPUPOJIE, K COOCTBEHHOMY OpraHU3My; [IOHUMaHUE
poiu 6rosoruu B GOpMUPOBAHUN COBPEMEHHOMN €CTECTBEHHOHAYUYHOW KapTUHBI MUDA;
* YMEHHUE NPUMEHSTh CUCTEMY OMOJIOTMYECKUX 3HAHUN: PAaCKPBIBATh CYIIHOCTb )KMBOTO, HAa3bIBATh
OTJIMYUS )KUBOTO OT HEXKUBOTO, IEPEUUCIISITh OCHOBHBIE 3aKOHOMEPHOCTH OpraHU3aluy,
(GYHKIMOHUPOBAHUS 0OBEKTOB, SBJICHHUMH, IIPOLIECCOB KUBOM MPHUPO/Ibl, IBOIIOLIMOHHOTO PAa3BUTHUS
OpPraHM4eCcKOT0 MUpa B €ro €AUHCTBE C HEXUBOU NPUPOIOH;
* ¢(hOpMUPOBAHHOCTb MIPEJCTABICHUN O COBPEMEHHOM TEOPHH IBOJIFOLMH U OCHOBHBIX CBHJIETEIBCTBAX
3BOJIIOLIUY;
* BJIaJIeHHE OCHOBAaMU MOHATUIHOTO amnapara i Hay4HOTO S3bIKa OMOJIOTUHU: UCTIOJIb30BaHUE N3YYEHHBIX
TE€PMUHOB, MOHATUH, TEOPHIA, 3aKOHOB M 3aKOHOMEPHOCTEH U1 00BSICHEHUS Ha0JII0JaeMbIX
OMOJIOTUYECKUX OOBEKTOB, SBJICHUN U MTPOLIECCOB;
* IOHUMaHHUEe COoCcOo0O0B MOTyYeHHs OMOJIOTMUYECKUX 3HAHW; HAJIMYKE OTbITA UCTIOIb30BaHHS METO/IOB
OMOJIOTUH C LEJIBIO N3YYSHHS KUBBIX OOBEKTOB, OMOJIOTHYECKUX SBJICHUN U MPOLECCOB: HAOIIOIEHHE,
OTNMCaHKE, POBEJICHUE HECIOKHBIX OMOJIOIMYECKHX OIBITOB U SKCIIEPUMEHTOB, B TOM YHCIIE C
MCIOJIb30BAHUEM AHAJOTOBBIX U U(PPOBBIX MPUOOPOB U HHCTPYMEHTOB;
* YMEHHUE XapaKTePHU30BaATh OCHOBHBIE I'PYIIIBI OPraHU3MOB B CUCTEME OPraHUYeCKOro Mupa (B ToM
quciie BUPYChl, OaKTepUu, pacTeHUs, TPUOBI, )KUBOTHBIE): CTPOEHUE, TPOIIECCHI KU3HEACATEIbHOCTH, UX



MIPOUCXOXKICHNE, 3HAYCHHE B IIPUPOJIC U )KU3HH YEIIOBEKA;
* yMEHHUE OOBACHATH MOJIOKEHUE YEJIOBEKA B CUCTEME OPraHUYeCKOro MUPA, €ro MPOUCXOKACHHUE,
CXOJICTBA M OTIIMYMS YEJIOBEKA OT )KUBOTHBIX, XapaKTEPU30BaTh CTPOCHHUE U TPOIIECCHI
KHU3HEIEATSIFHOCTH OpraHu3Ma YeJI0BeKa, ero MPUCIOCOOICHHOCTD K PA3IMYHBIM SKOJIOTHIECKUM
¢baxTopam;
* YMEHHUE HCII0JIb30BATh IPHOOPETEHHbIC 3HAHHS U HABBIKU JJIS 3M0POBOT0 00pa3a KHU3HH,
cOaaHCHPOBAHHOTO MUTAHUS U PU3UICCKON aKTUBHOCTH; HEMPUATHE BPESIHBIX IPUBBIYCK U
3aBHCHUMOCTEH; YMEHHUE MPOTHUBOICHCTBOBATH JUKEHAYYHBIM MAHUITYJISIIIUSAM B OOJIACTH 3/I0POBbS;
* YMCHHE OIUCHIBATH KJICTKU, TKAHU, OPTraHbl, CACTEMbI OPraHOB M XapaKTePU30BaTh BAKHECHUIITHE
OMOJIOTUYECKHE TIPOIIECCH B OpPraHu3Max pacTeHUH, )KUBOTHBIX U YEJIOBEKa,
* c¢(hOpMUPOBAHHOCTH MPEJCTABICHUI O B3aUMOCBS3M HACIIEJOBAHUS IIOTOMCTBOM IPH-3HAKOB OT
pOAUTENBCKUX (DOPM C OpraHU3aIiei KIICTKH, HAUIMIHEM B HE XpOMOCOM KaK HOCHUTEJICH
HaCJIeICTBEHHOW MH(POpMAaIINH, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HACJIEOBAaHUS IIPU3HAKOB;
* c¢(hOpMUPOBAHHOCTH MPECTABICHUI 00 OCHOBHBIX (PAKTOpax OKPYKAIOLIEH Cpe/Ibl, UX POJIH B
KHU3HEIEATSITFHOCTH U HBOJIIOIIMH OPTaHU3MOB; IIPEJCTAaBICHHE 00 aHTPOMIOTEH-HOM (PaKTOPE;
* cpOpMHUPOBAHHOCTH MIPEICTABIICHU 00 SKOCHCTEMAaX U 3HAUEHUHU OMOPAa3HOOOpa3usi; O TII00ATbHBIX
HKOJIOTUIECKUX MPOOIIeMax, CTOSIIUX Tepe/T YeT0BEYECTBOM H CIIOCO0aX MX MPEOI0JICHHS,
* YMEHHUE pemiaTh yIeOHbIe 3a/1a4 OMOJIOTHYECKOTO COJEeP)KaHMUs, B TOM YHCJIE€ BBISBIIATH IPUIUHHO -
CIIEZICTBEHHBIE CBSI3H, TPOBOJIUTH PACUETHI, JIEJIaTh BBIBOJIBI HA OCHOBAHUH TTOJTyYEHHBIX PE3Y/IbTaTOB;
* YMEHHUE CO3/IaBaTh U IPUMEHSThH CIIOBECHBIC U rpadyudecKre MOJIENHN ISl OObSICHEHHS CTPOCHUS )KUBBIX
CUCTEM, SIBJICHUW U IIPOLIECCOB KUBOU MTPUPOIBI;
* MOHMMaHUE BKJIaJla POCCHICKUX U 3apYOCKHBIX YUEHBIX B Pa3BUTHE OMOJIOTUIECKUX HAYK;
* BJIaJICHUE HaBbIKaMH PabOTHI ¢ MHPOPMAIINEH OMOJIOTHYECKOTO COIEPKAHUS, TIPEACTaB-JICHHON B
pasHoii popme (B BUJIE TEKCTA, TAOIUYHBIX JaHHBIX, CXeM, IpauKOB, TUarpaMM, MOJIEIICH,
M300pakeHUH ), KpUTHYECKOTO aHalIn3a HHGOPMAIIMH B OIIEHKH €€ IOCTOBEPHOCTH;
* YMEHHeE IJIaHUPOBATh O] PyKOBOJICTBOM HACTaBHUKA U MIPOBOAUTH YUeOHOE HCCIeI0BaHUE WU
MPOEKTHYIO pabOTy B 00JaCTH OMOJIOTHH; ¢ Y4ETOM HaMEUEHHOU 1en GOpMyITpoBaTh IPoOIeMy,
TUIOTE3Y, CTAaBUTh 33]1a4l, BEIOUPATh a/IeKBaTHbIE METOIbI IJISl UX pelieHus, GopMyIHUpOBaTh BHIBOIBL;
MyOJIMYHO MPEJCTABIIATH MOJyYEeHHbIEC PE3YIbTATHI;
* YMEHHE UHTEPUPOBATH OMOJIOTHYECKHE 3HAHHS CO 3HAHUSMU IPYTHX YYEOHBIX MIPEIMETOB;
* c(hopMUPOBAHHOCTH OCHOB HKOJIOTMYECKOM IPAMOTHOCTHU: OCO3HAHUE HEOOXOAUMOCTH JIEHCTBUI IO
COXpaHEHHUI0 OMopa3zHOO0pa3usl U OXpaHe MPUPOTHBIX SKOCUCTEM, COXPAHEHHIO M YKPEIICHUIO 3/I0POBbS
YeJI0BEKa; YMEHHUE BHIOMPAThH 11eJIEBbIC YCTAHOBKHU B CBOMX JIEHCTBUAX U MOCTYIKAX 110 OTHOIIEHUIO K
KUBOI MPUPOJIE, CBOEMY 30OPOBBIO U 3I0POBBIO OKPYKAIOIIUX.
MeTtanpeaMeTHble pe3yabTaThl

YHuBepcanpHble M03HABATENbHbIE IEHCTBUS ba3oBble Tornyeckue IeHCTBUS:
* BBISIBIIAATH U XapaKTEPU30BATh CYIIECTBEHHbIC TPU3HAKU OMOJIOTHUECKUX 0OBEKTOB (SBICHUIN);
* YCTaHABIIMBATh CYLIECTBEHHBIN MPHU3HAK KJIaccUPUKAIIMN OMOIOTUYECKUX 0OBEKTOB, OCHOBAHUS IS
0000111eHNs ¥ CpaBHEHUS, KPUTEPUH MTPOBOIUMOIO aHAIN3A;
* ¢ y4€TOM MPeASIOKEHHON OMOIOTHYECKOM 3a/1a4M BBISBIIATH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B
paccMmatrpuBaeMbIX (hakTax v HaONIOICHUSX; IPEAsiaraTh KPUTEPHUH IS BBISBIICHHS 3aKOHOMEPHOCTEH U
[IPOTUBOPEUNI;
* BBIABIIATH ACPUIMTH HHPOPMAIMH, JTAaHHBIX, HEOOXOAUMBIX JUTsl pEIICHHsI IOCTaBICHHON 3a/1a4H;
* BBISIBIIATH IPUYHNHHO-CIIEICTBEHHBIE CBSI3U MPU U3yYSHUH OMOJIOTUUYECKUX SBJICHUH U MPOIIECCOB;
JIeNIaTh BBIBOJIBI C MCIOJIb30BAHUEM JCTYKTUBHBIX U UHIYKTUBHBIX YMO3AKITIOUEHUN, yMO3aKIIOUEHHUH 110
aHasoruu, (JOPMYIUPOBATH TUIOTE3bI O B3AUMOCBSI3SIX;
* CaMOCTOATEIHLHO BBIOUPATh CIIOCO0 pelieHus yaeOHOo# Onosiornueckoi 3aauu (CpaBHUBATh HECKOJILKO
BapUAHTOB PEIIeHUs, BRIOUPATh HauboJee MOAXOISAIINI ¢ y4ETOM CaMOCTOSATEIHHO BbIICTICHHBIX



KpUTEPHUEB).
Ba3oBble uccienoBaTe/bCKue 1eHCTBUA:
* HCIIOJIB30BaTh BOIPOCHI KaK MCCIIEA0BATEIHCKUI HHCTPYMEHT TIO3HAHHSI,
* (hopmynrpoBaTH BOMPOCH], GUKCHUPYIOIINE PAa3PhIB MEKIY PEaTbHBIM U )KEIATEIILHBIM COCTOSTHHEM
CUTYaIuH, 00bEKTa, U CAMOCTOSITEIILHO YCTAHABIMBATh HCKOMOE U JJAHHOE;

(dhopMHPOBATh TUTIOTE3Y 00 HCTUHHOCTH COOCTBEHHBIX CYXJICHUN U CYXJICHUH TPYTHX,
apryMEHTHPOBATh CBOIO MO3UIUI0, MHCHHCE;
* IPOBOJTUTH 110 CAMOCTOSITEIILHO COCTABJICHHOMY TUTAHY OIIBIT, HECJIOKHBIH OHOIOTHUECKUN
9KCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 1T0 YCTAHOBIICHUIO 0COOCHHOCTEH OMOJIOTMYECKOTO 00BEKTa
W3YYCHHUS, TPUUIUHHO-CIICACTBCHHBIX CBS3CH M 3aBHCHMOCTEH OMOJIOTHYECKUX 00BEKTOB MEXTY COOOI;
* OI[EHUBATH MPUMEHUMOCTD U JIOCTOBEPHOCTh HH(POPMAIINH, TIOJTYICHHOH B X0¢ OMOJIOTHIECKOTO
uccaeaoBaHus (IKCIEPUMEHTA);
* CaMOCTOATENHHO (POPMYIIUPOBATH 0OOOIIIEHNUS U BBIBOIBI IO pe3yiIbTaTaM MPOBEAEHHOTO HAOTIOICHNS,
OTIBITa, UCCIICIOBAHUS, BJIAJICTh HHCTPYMEHTAMH OIEHKH JIOCTOBEPHOCTH ITOTYICHHBIX BEIBOJIOB U
00001IEeHHNI];
* POTHO3UPOBATH BO3MOKHOE JTAIbHEHIIIEe pa3BUTHE OMOJIOTHICCKHIX TPOIIECCOB U UX MOCIIEACTBYS B
AQHAJIOTMYHBIX WJIA CXOJHBIX CUTYAIIUSX, 3 TAK)KE BBIJIBUTATH MPEIIOI0KEHUS 00 X Pa3BUTHH B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.
Patora ¢ undopmanmeii:
* IPUMEHSATH Pa3INIHBIC METO I, HHCTPYMEHTHI U 3aIPOCHI MPU TIOUCKE U 0TOOpE OMOIOTHYECKOM
nH(pOpPMAaLUY WIH JaHHBIX U3 UCTOYHUKOB C YIETOM MpeIoKEeHHON yueOHON OHOI0rnuecKoi 3a1aun;
* BBIOMPATh, AHAJTM3UPOBATH, CHCTEMATH3UPOBATh M HHTEPIPETUPOBATH OMOJIOTHIECCKYIO HH(OPMAIIHTO
Pa3IMYHBIX BUJIOB H (POPM MPEICTABICHHUS;
* HaXOJUTh CXO/IHbIE apryMEHTHI (IIOATBEPKIAIOIINE WU OMTPOBEPralolIue OJIHY U Ty K€ UJICI0, BEPCUIO)
B Pa3jIMYHbIX HHGOPMAITMOHHBIX HCTOYHUKAX;
* CaMOCTOATEIHHO BbIOMPATh ONTUMANIbHYIO (OpMyY Ipe/icTaBiIeHHs] HHGOPMAIIUU U UILUTIOCTPUPOBATH
peliaeMble 3a7a4u HECIOKHBIMH CXeMaMH, JuarpaMmmMamMu, HHOHM rpadukoi 1 uX KOMOMHALMSIMH;
* OLIEHMBATh HAJIEKHOCTh OMOJIOTMUECKON HHPOPMALIMH 110 KPUTEPHUSIM, MPEATI0KEHHBIM YUUTEIEM WU
chOpMyITUPOBAHHBIM CAMOCTOSITENBHO;
* 3((heKTUBHO 3aMIOMUHATh U CUCTEMaTHU3UPOBATh HH(HOPMAIIHUIO;
* OBJIQJIETh CUCTEMOM YHUBEPCAIbHBIX TO3HABATENbHBIX ACHCTBUIM 00ecredynBaeT cPOPMUPOBAHHOCTh
KOTHUTHBHBIX HaBBIKOB O0yYarOIINXCS.
YHuBepcajibHble KOMMYHHMKATHBHbBIE 1efiCTBUS

Oo0menne:
* BOCIIPUHUMATD U (POPMYIUPOBATH CYXKICHHUSI, BBIPAXKAaTh SMOIIMH B MPOIIECCE BHIMOIHEHUS
MPAKTUYECKUX U TaOOPaTOPHBIX paboT; BhIpakaTh ce0sl (CBOIO TOUKY 3PEHHS) B YCTHBIX U TUCHMEHHBIX
TEKCTax;
* pacrno3HaBaTh HeBepOaJbHbIE CPEACTBA OOIIEHUS, TOHUMATh 3HAYEHHE COLMAIbHBIX 3HAKOB, 3HATh U
pacrno3HaBaTh MPEANOCHUTKA KOH(MIUKTHBIX CUTYAIil B CMAT4aTh KOH(MIUKTHI, BECTH IIEPETOBOPHI;
* IOHUMATh HAMEPEHUS IPYTHUX, MPOSBIATH YBOXKHUTEIFHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOM
dbopme hopmynupoBaTh CBOU BO3PAKEHUS;
* B X0JIe AMAaJIOoTa W/WIN AUCKYCCUU 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOi OHOTOTHUECKOi TeMbI
Y BBICKa3bIBaTh HJICH, HAlIETICHHBIC Ha pellleHne OMOJIOrHYecKoi 3aauu U Mo iep:KaHue
OnaroskenaTeabHOCTH OOIICHHUS;
* COTIOCTABIISATH CBOU CYXKICHHUSI C CY>KJICHHUSIMU JIPYTUX YUACTHUKOB JHasioTa, OOHAPY>KUBATh pa3inyuue 1
CXOJICTBO IIO3UIIHH;
* MyOJMYHO MPEICTABIATH PE3yAbTaThl BHIIOJHEHHOTO OHOJOTHYECKOTO OTBITa (IKCIIEPUMEHTA,
UCCIIeIOBAHUS, POEKTA);



* CaMOCTOSITEIBHO BEIOUPATh (POpMAT BBHICTYILICHHS C Y4ETOM 3a/1a4 MTPE3CHTAI[H U 0COOCHHOCTEH
ayJIMTOPUU U B COOTBETCTBUH C HUM COCTABJIATh YCTHBIE U MUCbMEHHBIE TEKCTHI C UCIIOJIb30BAHUEM
WJUIIOCTPATUBHBIX MaTEpUAIOB.

CoBMecTHas1 1eITeJILHOCTb (COTPYIHUYECTBO):
* IOHUMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAH/JHON ¥ HHIUBUAYAIBHON PabOTHI PU pelICHUN
KOHKPETHOM OMOJIOTHYECKOH MpoOsieMbl, 000CHOBBIBATh HEOOXOIMMOCTh IIPUMEHEHUS TPYIIIOBBIX GOpPM
B3aMMO/ICHCTBUS TPU PEUICHUH ITOCTABJICHHON yueOHOM 3a/1a4u;
* IPUHUMATH 11€JIb COBMECTHOM J1€ATENbHOCTH, KOJUIEKTUBHO CTPOUTDH JIEHCTBUS 1O €€ TOCTUKEHUIO:
pacnpenensaTh poJiu, 10roBapuBaThcsi, 00CyX AaTh MPOLIECC U PE3YIbTAT COB-MECTHOU pabOThl; yMETh
000011aTh MHCHHSI HECKOJIBKUX JTFOICH, TTPOSIBIIATE TOTOBHOCTH PYKOBOJIUTH, BBITIOJIHSTH MOPYUCHUS,
IO TYUHSTHCS;
* [JIJAHUPOBATh OPTAaHU3ALMI0 COBMECTHOU pabOThI, ONPEAEIATH CBOIO POJIb (C YUETOM NPEANOUYTEHUN U
BO3MOXHOCTEHN BCEX YYACTHUKOB B3aUMOJIEUCTBHUSA), pacCIpeIessITh 3a-1a4l MKy YeHaMU KOMaH/Ibl,
Y4acTBOBATH B IPYMIOBLIX (popMax paboTsl (00CyXaeHMs, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbD» U
UHBIE);
* BBIMIOJIHATBH CBOIO YacCTh PabOTHI, TOCTUTaTh KAUECTBEHHOTO pe3yJbTaTa 10 CBOEMY HalpaBICHUIO U
KOOPJAMHHUPOBATH CBOU JEHUCTBUS C IPYTUMH WICHAMH KOMaH/IbI;
* OLIEHMBATh Ka4€CTBO CBOETO BKJIAJ1a B OO MPOIYKT IO KPUTEPHUSIM, CAMOCTOATEIBHO
chopMyITUPOBAaHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS; CPAaBHUBAThH PE3YIbTATHI C UICXOJHOM 3a7aue u
BKJIAJ] KQXK/IOTO 4JieHa KOMaH/Ibl B IOCTHKEHHUE PE3yJIbTaTOB, pa3/IeNiaTh c(pepy OTBETCTBEHHOCTH U
MPOSIBJIATH TOTOBHOCTH K MIPEIOCTABIEHUIO OTUETA MEpe]l TPYIIO;
* OBJIAJIETh CUCTEMOM YHHUBEPCATBLHBIX KOMMYHUKATUBHBIX IEUCTBUH, KOTOpas o0ecreynBaeT
c(OpPMUPOBAHHOCTh COLMAIBHBIX HAaBBIKOB M SMOIIMOHAJILHOTO HHTEIIEKTa O0yYarOINXCS.
YHuBepcaibHble peryJsiTUBHbIE 1eHCTBUSA

Camoopranuszanms:
* BBISABIIATH IPOOJIEMBI JUIsI pEIICHUS B )KU3HEHHBIX M Y4€OHBIX CUTYAIUSIX, UCIIOJIb3YSl OMOJIOTHYECKHEe
3HAHUS;
* OPUEHTHUPOBATHCS B PA3IMUHBIX MOIX0AAaX MPUHATUS PelIeHUH (MHIUBUAYAIbHOE, IPUHSATUE PEIICHUS
B IpYIIE, IPUHATHE PEIICHUH TPYIION );
* CaMOCTOATEIBHO COCTABIISATH AITOPUTM PEIICHUS 3a/1auu (MM €r0 YacTh), BBIOUPATh CIOCOO pelIeHUs
yueOHOM Onosiornyeckoi 3a1a4uu ¢ y4ETOM UMEIOIIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh MpeAsiaraeMble BapUaHThl PEeLICHU;
* COCTaBJISATH IIJIaH JCHCTBUH (IJ1aH peain3alii HAMEUEHHOTO aIFOPUTMA PEIIeHHUs ), KOPPEKTUPOBATH
MIPEJI0KEHHBIN aITOPUTM C YIETOM MOTYUYCHHSI HOBBIX OMOJIOTHYECKUX 3HaHUN 00 U3ydyaeMoM
OMOJIOTHYECKOM OOBEKTE;
* JIeJIaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 pPEIlICHUE.
CamokoHTpOJIb (peduiekcus):
* BJIAJICTh CIIOCOOAMU CAMOKOHTPOJIS, CAMOMOTHUBAIIUU U peIIeKCHH;
* TaBaTh a/ICKBaTHYIO OIIEHKY CUTYallUU U TpeJiaraTh ImiaH e€ U3MEHEHNUS,
* YUUTHIBATh KOHTEKCT U MPEIBUIETH TPYTHOCTU, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUU y4eOHOI
OMOJIOTMYECKOH 3a71auu, aIaliTUPOBATh PEIIEHNE K MEHSIFOIIIMMCS 00CTOsITENILCTBAM;
* OOBSICHATH IPUYUHBI IOCTHKEHUS (HETOCTHKEHHSI) Pe3yIbTaTOB AEITEILHOCTH, 1aBaTh OIICHKY
MPHOOPETEHHOMY OTBITY, YMETh HAXOAUTh MO3UTUBHOE B MPOU3OLIEAIICH CUTYAIINH;
* BHOCUTBH KOPPEKTUBHI B IEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, N3MEHUBILIUXCS CUTYAIUH,
YCTaHOBJICHHBIX OMIMOOK, BO3HUKIIINX TPYIHOCTEH;
* OLICHUBATh COOTBETCTBHE pe3y/bTaTa eI U YCIOBHSIM.
OMOLIMOHATBHBIN UHTEIJIEKT:



b pa3quaTL, HA3bIBATh U YHpaB.IISITB COGCTBGHHLIMI/I SMOILIUSIMU U SMOILIUSIMHU I[pyTI/IX;
¢ BBISIBJIATH U aHaJII/I3I/IpOBaTL HpI/I‘-II/IHLI 3MOL[I/H‘/Jl;
¢* CTABUTH ce651 Ha MECTO I[pyTOI‘O YCJIOBCKA, IIOHUMAaTh MOTHUBBI U HaMepeHI/IH I[perFO;
* pEryaupoBaTh CIOCOO BBIPAKEHUS SMOLIUM.
IIpunsiTue cedst U APyrux:
* OCO3HAHHO OTHOCUTHCS K JPYrOMY U€JIOBEKY, €Er0 MHEHHIO;
* IPU3HABATH CBOE MPABO HA OIIMOKY U TaKOE K€ MPaBO APYroro;
* OTKPBITOCTH ce0€ U IpyruM; 6 0Co3HaBaTh HEBO3MOXKHOCTh KOHTPOJIUPOBAThH BCE BOKPYT;
* OBJIJIETh CUCTEMON YHUBEPCAJIbHBIX YUEOHBIX PETYISATUBHBIX JIEHCTBUM, KOTOpas 00eCIedrBacT
(bOpMI/IpOBaHI/IC CMBICJIOBBIX YCTaHOBOK JINMYHOCTHU (BHYTpCHHFUI IIO3UIINA J'II/ILIHOCTI/I), 1 ) KU3HCHHBIX
HAaBbIKOB JINYHOCTH (yIpaBiieHUs: co00i1, CaMOIMCIUIUINHBI, YCTON-YUBOTO TOBEJCHMUS).
JINYHOCTHBIE Pe3yJIbTATHI

IMaTpuoTnyeckoe BOCIUTAHUE:

* IOHUMAaHUE [IEHHOCTH OMOJIOTHYECKON HayKH, €€ POJIM B PA3BUTHH YEJIOBEYECKOTO 0OIIECTBa,
OTHOIIEHHE K OMOJIOTUH KaK BaKHOW COCTABIISAIOLIEH KYIbTYphl, TOPAOCTh 32 BKJIA/ POCCUNCKUX U
COBETCKHUX YYEHBIX B Pa3BUTUE MUPOBOW OMOJIOTMUECKON HAYKH.

I'paxknanckoe BocnuTaHue:

* TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM JEATETLHOCTH TIPH BBHITOJTHEHUH OUOJOTUYECKUX OTIBITOB,
3KCHepI/IMeHTOB, I/ICCJ'ICJIOBaHI/Iﬁ nu HpOGKTOB, CTpeMJ'IeHI/Ie K B3AUMOIIOHUMAHWIO U B3aNMOIIOMOIIIA.
JlyXOBHO-HPAaBCTBEHHOE BOCIIMTAHHUE:

®* TOTOBHOCTH OIICHUBATH CBOC ITIOBECACHUEC 1 HOCTYHKI/I, a TAKXKEC ITIOBCACHUC U HOCTyrIKI/I npyrnx JIIO)IGI)’I C
TTO3UIINY HPABCTBEHHBIX HOPM M HOPM KOJIOTHYECKOTO MpaBa ¢ YI€TOM OCO3HAHUS MTOCIIEICTBHI
MTOCTYIIKOB.

JcTeTHYecKoe BOCIIUTAHME:

* IOHUMAaHHUE SMOIIMOHATILHOTO BO3/ICHCTBUS MPUPOJIBI M €€ IEHHOCTH. [[eHHOCTH HaydYHOTO TTO3HAHUS:

* OpUEHTAITUSA B JICATEILHOCTH HAa COBPEMEHHYIO CUCTEMY OMOJIOTHUECKHX HAYYHBIX MPEJICTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MTPUPOIBI, B3AUMOCBS3IX YEIOBEKA C TPUPOTHON M COMMATLHON
cpenoi;

* pa3BUTHE HAYYHOH JTHO003HATEILHOCTH, MHTEpPECA K OMOJIOTHUECKOW HayKe U UCCIIEI0BATEIbCKOM
JIEeITEIBHOCTH,

* OBJIaJIEHHE OCHOBHBIMHU HAaBLIKAMH HCCJIEIOBATEILCKOM N€TEIHbHOCTH.

®opMupoBaHue KYJbTYPhI 310POBbSI:

* OCO3HAHME ICHHOCTHU KU3HH, OTBETCTBEHHOE OTHOIIICHUE K CBOEMY 3JI0POBBIO M YCTAaHOBKA HA
3JI0POBBINM 00pa3 KU3HU (30pOBOE MUTAHUE, COOIOICHIE TMTHEHUYECKUX TIpa-BUJl, COaTaHCUPOBAHHBII
PEXHUM 3aHATHH U OTIbIXA, perynsapHas Gu3nyecKas akTUBHOCTH);

* OCO3HAHHE MOCJIECTBUI U HEMIPUITHE BPEAHBIX TPUBBIUEK (YOTpeOlieHHE aJIKOTroJis, HAPKOTUKOB,
KypeHue) 1 UHbIX (popM Bpeaa uist PU3NIECKOr0 U ICUXUIECKOTO 3710POBbSI;

* coOmrofIcHUE TIpaBuiI 0€30MaCHOCTH, B TOM YHCJIE€ HAaBBIKH O0€3011aCHOTO MOBEJCHUS B IPUPOIHOM Cpee;
* YMEHHE 0CO3HABATh IMOIIMOHATILHOE COCTOSIHUE CBOE U APYTUX JIIOJCH, YMETh YIPABIATH COOCTBEHHBIM
SMOIIMOHAIBHBIM COCTOSHHEM;

* chopMupoBaHHOCTH HaBbIKa pedaekcuu, MpU3HaHKUEe CBOETO MpaBa Ha OMIMOKY M TaKOTO ke MpaBa
JIpYroro 4yeioBeka.

TpynoBoe Bociutanue:

* aKTUBHOE y4acTHE B PEHICHUH MPAKTHUECKUX 3a/1a4 (B paMKax CEMbH, IIKOJbI, TOPOa, Kpas)
OMOJIOTHYECKON U KOJIOTHYECKON HANPaBIEHHOCTH, HHTEPEC K MPAKTHYECKOMY U3YUEHHUIO MPOQECcCHid,
CBSI3aHHBIX C OMOJIOTHEH.

IK0JIOrHYecKOe BOCINTAHHE:
* OpHCHTAIMs Ha PUMEHEHNE OMOIOTUYECKUX 3HAHUMN IS PEIIeHUs 3a7a4 B 00JIaCTH OKPYXKarOIIeH



Cpelbl, IUNITAHUPOBAHHUS ITIOCTYIIKOB U OLICHKU UX BO3MOXHBIX IIOCIICICTBUN [UIsl OKPYKAIOLIEH CPEJIbI;

* [IOBBILLIEHUE YPOBHSI 3KOJIOIMYECKON KYJIbTYphl, OCO3HAHUE ITI00AJIBLHOTO XapaKTepa 3K0-JIOTHYECKUX
po0IeM U IyTel uX pelieHus; aKTUBHOE HETPUATHE JICHCTBUH, MPUHOCAIINX BPEI OKPYKAIOIIEH Cpeie;
* TOTOBHOCTb K YYaCTHIO B IIPAKTUYECKOM AEATEIBHOCTU HKOJIOIrMYECKON HAIIPABICHHOCTH.

Ananranus 00y4awumerocss K H3MeHs IOIMMCS YCI0BUSAM COHAJIBLHOI M IPUPOA-HOM Cpe/bl:

* OCBOEHHME 00YUYarOIUMUCS COLHAIBLHOTO OIBITA, HOPM M MPAaBUJI OOIIECTBEHHOTO MOBEICHHS B TPYIIIIAX
1 coo0I1ecTBaX P BBIMOJHEHUH OMOJIOTHYECKUX 3a]1a4, IIPOCKTOB U

HCCIEA0BaHUM, OTKPBITOCTD OIBITY U 3HAHUAM JPYTHX;

* OCO3HaHHE HEOOXOAUMOCTH B (POPMUPOBAHUH HOBBIX OMOJIOIMYECKHUX 3HAHUN, yMEHHE (POPMYITHPOBATH
UJEH, TIOHSATHS, TUIIOTE3bI O OMOJIOTHYECKUX OOBEKTAX M SIBICHUSIX, OCO3HAHUE Ie(UINTA COOCTBEHHBIX
OMOJIOTUYECKUX 3HAHUH, IJITAHUPOBAHUE CBOETO Pa3BUTHS,

* YMEHHE OIEPUPOBATh OCHOBHBIMU MOHATUSAMHU, TEPMUHAMU U MIPEICTABICHUSIMH B 00JIaCTH KOHLIETILUU
YCTOMYHMBOTO PAa3BUTHS;

* YMEHHE aHAJIU3UPOBAThH U BBISBJIATH B3aUMOCBSI3H MPUPO/IbI, 0OIIECTBA U SKOHOMUKH; OLIEHUBAaHUE
CBOUX JIEUCTBUH C YUETOM BIIMSIHUS HA OKPYKAIOLIYIO CPENy, TOCTUKEHUS LEJIeH U IIPE0JOJICHUS
BBI30BOB M BO3MOXHBIX IJI00aJIbHBIX OCIIEACTBHIA;

* OCO3HAHME CTPECCOBOM CUTyalluH, OLICHUBAHNE MTPOUCXOIAIINX U3MEHEHUH U UX ITOCIIEICTBH;
OLICHUBAHHE CUTYALIMH CTPECCa, KOPPEKTUPOBAHNE NPUHUMAEMBIX PEIICHUN U IEHCTBUM;

* YBOXKUTEIBHOE OTHOLIEHUE K TOUKE 3PEHUS JPYrOro 4eJ0BEKa, €r0 MHEHHUIO, MUPOBO33PEHUIO.

D opMBbI KOHTPOJIA

KonTtposb pe3ynbTaToB 00ydeHUs B COOTBETCTBHH C JAHHOW 00pa30BaTeIbHOM MPOrPaMMOM
MPOBOAUTCS B ()OpME MUCHbMEHHBIX M IKCIIEPUMEHTAIBHBIX PabOT, IPEAIoIaraeTcs MpoBeacHNE
MPOMEKYTOYHOM ¥ UTOTOBOM aTTECTAILIUM.

IIpomeskyTOoUHas1 aTTecTAIIUSA

JI1s1 ocyIecTBICHHS IPOMEXYTOYHOM aTTeCTalluH UCIOJIb3YIOTCS KOHTPOIbHO-OLICHOYHBIE
MaTepHaibl, 0TOOp CoJepKaHusl KOTOPBIX OPUEHTUPOBAH HA MPOBEPKY YCBOCHHUS CUCTEMbI 3HAaHUN U
YMEHUN — WHBAPUAHTHOTO SApa COACPKAHUS JCHCTBYIONINX 00pa30BaTeIbHOM MPO-TPaMMBbI IO
Oouosnoruu A 00meoopazoBaTeIbHBIX OpraHu3alyil. 3aaHus MPOMEXKYTOUYHOM aTTeCTallK BKIIOYAIOT
MaTepHa OCHOBHBIX pa3JielioB Kypca OHOJIOTHH.

I[TAKET OHEHOYHbBIX MATEPUAJIOB 1 KPUTEPUU OUEHUBAHUWA 110 ITPEIMETY

«BHUOJIOT' S »
KoHnTpoJbHBbIe H3MepuTeIbHbIE MATEPHAJIbI

[Ipu opranu3zanuu TeKyero KOHTPOJIA YCIIeBaeMOCTH 00YJAIOIIUXCS CIIEyeT yYUThIBATh
tpeboBanusa @PI'OC OO0 k cucreme OlEeHKU JOCTIKEeHUS MIaHupyeMbix pe3ynsratoB OOIL, koTopas
JOJIKHA MTPEAyCMaTPUBATh UCIIOIB30BaHUE Pa3HOOOPA3HBIX METOJIOB U (POPM, B3aMMHO JOTIOTHSIOIINX
Jpyr Apyra (CTaHAapTU3UPOBAHHBIC MMCEMEHHBIEC U YCTHBIE PA0OTHI, IPOEKTHI, MPAKTUUYECKUE U
nabopatopHbie pabOThl, TBOpUECKUE PAOOTHI, CAMOAHANIU3 U CAaMOOIIEHKa, HAOII0IeHHEe, UCTIBITAHUS U
WHOE).

Br160p yka3aHHBIX HUKE TUIIOB U IPUMEPOB KOHTPOJIBHBIX U3MEPUTENbHBIX MaTEPHAIIOB
00yCJIOBJIEH MeIarornueckoi ¥ METOIMYECKOH 11e1eco00pa3HOCThIO, ¢ YIETOM MPEeIMETHBIX
ocobeHHocTel Kypca «buosorus 5—9 knacey.

Tectr! 1 3aganus pazpaboransl B cooTBeTcTBUM ¢ popmarom EI'D u I'MA, uto no3Bosser gaxe B
pamMKax yCBOSHHS MPAKTUYECKOW YacTH MPOTrpaMMbl 0TpabaThIBaTh 00IIeydyeOHbIE U PEIMETHBIC 3HAHUS
Y YMEHHUSL.

[lepedyeHb OLIEHOUHBIX MPOLEAYP TOJKEH ObITh ONTUMAIBHBIM U JOCTaTOYHBIM JJIs OIpe-AeTIeHUs
YPOBHS JOCTHKEHUS 00YUaIOIIUMUCS MTPEIMETHBIX U METAIlPEIMETHBIX pe3ylbTaToB. DuKcaius



Pe3yAbTaTOB TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH O0YYAIOLINXCS OCYLIECTBISETCS B COOTBETCTBUH C
MPUHATON B 00pa30BaTEIbHON OpraHU3alMi CUCTEMON OLIEHUBAHMSL.

IIpensos:keHHbIE TUNIBI U PUMeEPHI 3aJaHUI:
* OPUCHTUPYIOT YYUTEIISA B TUANIa30HE KOHTPOJIBHBIX U3MEPUTEIHHBIX MAaTEPUAIOB IO KYPCY, IIOMOTAIOT
pa3zHo0Opa3uTh 3aJaHHsI TPEHUPOBOYHOTO, KOHTPOJIBHOTO U JIOTIOJTHUTENILHOTO MOJTYJIEH, KaK
MHTEPAKTUBHOTO BH/ICO-YPOKA, TaK ¥ TPATUIIMOHHOTO YpO-Ka B paMKaX KJIacCHO-YPOUHOU CHCTEMBI;
* YYUTHIBAIOT BO3MOKHOCTH YCBOCHHSI MaTepHalla, C TOYKHU 3PECHUs ero TudGepeHIIrannu s
Pa3MYHBIX KaTErOpUii 00YJaIOUINXCsl, Pa3HOTO YPOBHS U3YYSHHS IIPEIMETA, BO3PACTHBIX 0COOEHHOCTEH
MJIQ/IITUX [TKOJIBHUKOB, a TAK)KE MOTHBAIITHOHHOTO M IICHXOAMOIIMOHAIBHOTO KOMIIOHEHTOB YPOKOB;
* MO3BOJISIOT OTPAOATHIBATh HABBIKU, 3aKPEIUISITh MTOJIydeHHBIC 3HAHUS U KOHTPOJIMPOBATH PE3YJIbTATHI
o0y4eHus, Kak B X0/ KaX/I0T0 ypOKa, TaK ¥ B paMKax UTOTOBOTO YpOKa 110 MaTepHally pasJena.
Crennguueckoit popmoii KOHTpOIIS siBIIsIeTCS paboTa ¢ mpubopamu, 1a00pPaTOPHBIM 000PYJOBaHUEM,
MoaensiMu. OCHOBHAS IEJTb ATUX ITPOBEPOYHBIX padOT: ONpeaesICHUEYPOBHS pa3BUTHS YMEHUH
IIKOJIFHUKOB Pad0TaTh ¢ 000PYAOBaHUEM U TIPOBOIAMTH IKCTIEPUMEHTAIBHBIE UCCIIETOBAHMS,
TUTAHUPOBATH HAOIIOZACHUE WITH OIIBIT, BECTH CAMOCTOSITEIIHHO MPAKTHYECKYIO0 padoTy. 3agaHue MOXKeT
CUHTATHCS BHITIOJTHCHHBIM, €CITU 3aITUCAaHHBIN/BEIOPAHHBIN OTBET COBITAACT C BEPHBIM OTBETOM. 3/ IaHUS
MOTYT OIIEHUBAThCA Kak 1 OaysioM, Tak U OOJIBIIAM KOJUYECTBOM B 3aBUCHMOCTH OT YPOBHS CIIOKHOCTH
3aJIaHus, OT KOJIMYECTBA BBEJACHHBIX/BBIOPAHHBIX OTBETOB, OT THIIA 3a/IaHU.
HopwMme! orieHOK 3a BCe BUIBI IPOBEPOYHBIX PabOT
«5» — YPOBEHB BHITIOJIHEHUS TPEOOBAHNH 3HAUYNTEIHHO BBIIIE YIOBICTBOPUTEIHHOTO:
* OTCYTCTBHE OIMIMOOK, KaK IO TEKYIIEMY, TaK U TI0 TPEABLIYIEMY y4eOHOMY MaTepHay;
» He 0oJIee OJHOTO HEIOUETA.
«4» — ypoBeHb BBINOJIHEHUS TPEOOBAHUI! BBIIIE YAOBIECTBOPUTEIHHOTO:
* Hamnuue 2—3 omuoO0K Wi 4—6 HeT0UYETOB 10 TEKYIIEMY YICOHOMY MaTepHaIy;
* He Oosiee 2 ommOOK WK 4 HEOUETOB 110 MPOHACHHOMY MaTepHAaITY;
* HCII0JIb30BaHKUE HEPALIMOHAIBHBIX TPUEMOB peLIeHHs yueOHOM 3a1a4n.
«3» — JI0CTaTOYHBI MHHHUMAJIBHBIA YPOBEHD BBITIOJTHEHUS TPEOOBAHMIA, TPEABSIBIAEMBIX K KOHKPETHON
pabore:
* He Oosiee 4—6 ommobok niau 10 HeAOUETOR MO TEKYIIEMY YICOHOMY MaTepHay;
* He Oonee 3—S5 ommOoOK miu He GoJiee 8§ HEIOUETOB M0 MPOIIGHHOMY y4eOHOMY MaTepHainy.
«2» — ypOBEHb BBINOJIHEHUS TPEOOBAHUI HIKE YIOBJIETBOPUTEIHHOIO:
* Hanuue 6onee 6 omu6O0K uiau 10 HeIOYETOB MO TEKYIIeMY MaTepuaty;
* Oosiee 5 omuOOK wiK H60Jiee § HEIOUETOB M0 MPOIIGHHOMY MaTepuany.






Beenenue — 1 u.
P. 1. buosorus — Hayka o )KMBOM MHpe — 7 4
P.2. Crpoenune opranuzma — 9 u.

P.3. MHorooOpasue KuBbIX OpraHu3MoB — 15 4.
P.4. TloBTOpenue u 060061menue — 2 .

TemaTn4eckoe IJIAHUPOBAHUE B 5 kaacce

JIaGopatopHas pa-
6oTta 2.

«3HAaKOMCTBO C
KJIETKaMU PACTEHUI»

JKUBBIX OPraHnu3MOB.

HUX Ha3HAYCHHUC.

Kierounoe CTPOCHHUC

Knerka. Yactn kiteTku u

KJIETKH Ha
pHCYHKaxX

y4eOHHUKa, XapakTe-
pHU30BaTh X 3Haye-

1ab0pPaTOPHBIM 000PYIOBaHHEM,
YBEIUYUTEIIbHBIMUA IPUOOPAMHU.
HabmrogaTh 4acTu U Op-raHOUIBI
KJIETKH Ha TOTOBBIX MUKPO-

No | Tema Conepxxanue enesast yctanoBka | Konmuu | OcHOBHBIEC BUBI AesTeNbHOCTH | Mcmonb3oBaHme

1/ ypoka €CTBO | 00y4arouuxcsi Ha ypoKke/BHEY- 000py1I0BaHUS

1! 4acOB | pOYHOM 3aHSATUU

buonorus — Hayka o xuBom mupe (7 1)

1 | Metonsl u3yuenus | Vcnonb3oBaHue yBe- OOBACHATD 1 Ymenue paborath ¢ MUKpOCKOII CBETOBOH,
MPUPOBI. JTUYUTENHHBIX TPUOOPOB MPU | Ha3HAUCHUE n1abopaTopHBIM 000pyI0BaHUEM, | ITU(POBOI
JlaGoparopHas pa- | U3Yy4EHUU OOBEKTOB )KUBOU YBEIMYHUTEIBbHBIX YBEJIMYUTENbHBIMU PUOOpaMH.
6ora 1 MPUPObL. YBEIUUUTEIbHbIE | IPUOOPOB. N3y4aTh ycTpONCTBO MU-

«3yuenue MpUOOPHI: JIYNbI pPy4Has, Paznuyats pyunyro KpOCKoTa 1 coOII0AaTh MpaBuiia
yCTpoiicTBa LITaTUB-HasA, MUKPOCKOIL. P. | U mTaTuBHyto paboThl ¢ MUKPOCKOIIOM.
YBEIIMYHUTEIbHBIX I'yk, A. Ban JleBenryk. YacTtu | jymibl, 3HaTh CpaBHUBATH YBEJIUYCHUE JTYIIbI U
prudopoB» MHUKPOCKOTIA. BEJIMYMHY IOJTY- Mukpockorna. [Tonydats HaBbIKH
Muxkponpenapar. [Ipasuna 4aeMoro ¢ UX MoMo- paboThl ¢ MUKPO-CKOIIOM IPH
pa-00TbI C MUKPOCKOIIOM. HIbIO YBEIHYEHUS. M3YYE€HUU TOTOBBIX
MukpormnpenaparoB. Cobmoarsb
npaBujia paboThl B KAOMHETE,
oOpareHus ¢ 1ab0paToOpHbIM
000pynoBaHEM
Crtpoenue opranuszma (9 u)
2 | CtpoeHHe KIETKH. Crpoenue knetku. Tkanu. | BoiaBnare yactu 1 Ymenue pabotath ¢ MuKpOCKOI CBETOBOM,

nudposoit




Hue. CpaBHUBaTh
KUBOTHYIO U
pacTUTEIbHYIO
KJIETKH, HAXO/IUTh
YepTHI UX CXOJACTBA
U pa3Inydmsl.
Paznuuath TkaHu
JKU-BOTHBIX U
pacTteHuii Ha
pUCYHKaxX yuyeOHH-
Ka,
XapaKTEPU30BaTh
UX CTPOCHUE,
00BAC-HATH UX

npernaparax Mo MajibiM U
0OJIBIIMM YBEIUUEHUEM
MHUKPOCKOTIA ¥ ONHCHIBATH HX.
Pasznuyath oTAeIbHbIE KIETKH,
BXOJISIIIIME B COCTAB TKAHM.
O6006maTh 1 GUKCHPOBATH
pe3yabTaThl HAOJIOICHUH,
nenathb BbiBobl. CoOMI0AaTh
npasuiia paboThl B KAOUHETE
Ouosoruu, ooparieHus ¢
1a00paTOpPHBIM 000PYI0OBAaHUEM

(GyHKIUH.
XUMHYECKHUH COCTaB XUMHUYECKHH COCTaB Pa3znnuath HabGmronats nemMoHCTpanuo
KJIETKH. KJIETKH. XUMHUYECKHE HEOpraHU-4YECKUe U OIIBITOB YYUTEIIEM,
BEIIeCTBA KIICTKH. OpraHu4YecKue AQHAJIM3UPOBATh UX P €-3YyJIbTATHI,

Heopranuue-ckue
BEIECTBA KIETKH, UX
3HauEHUE IS KJICTKU 1
opranusma. Opranuye-
CKHE BElIeCTBa KIETKH,
UX 3HAYEHUE NI )KU3HU
OpraHu3Ma 1 KJIETKH

BEILIECTBA KJIET-KH,
MUHEPAITBHBIC CO-
JIA, OOBICHATE UX
3HAYCHHE JUTsI Opra-
HU3Ma.

JIeTIaTh BHIBOJIBL. AHAJM3UPOBATh
NPEJICTAaBJICHHYIO Ha PUCYHKAX
ydaeOHHUKa HHHOPMAITHIO O
pe3yibTaTax ombITa, padoTas B
nape YMeHue padboTath ¢
1ab0paTOPHBIM 000PYI0BAHUEM




MHoroo0pasue KUBbIX Opranu3mMoB (15 )

Crpoenue u
KH3HEICATECILHOCTD
OakTepuil. 3HaUCHHE
OakTepuii B pupoe
Y J)KU3HH YeJIOBEKa

bakrepuu: crpoenue u
JKU3HENIEATENbHOCTh. bakT
epuHd — MPUMUTHB-

HbIE€ OJIHOKJIETOYHBIE Op-
ranu3mbl. CTpoeHue O6ak-
Tepuil. Pa3MHOXKeHue.
OaxkTepuil AeIeHUEM
KJIETKH HaaBoe. bakre-
pHUU KaK camasi ApeBHSA
rpyIa OpraHu3MoB.
[Ipoueccel xxu3nenes-
TEIBHOCTH OaKTEepuil.
[Tonstue 06 aBTOTpOhax
U rerepoTpodax, mpoxa-
pHOTAaxX U 3yKapuoTax

XapakTepus3oBaTh
0COOEHHOCTH
CTpOe-HUs
OaxTepuil.

2

OnwuceIBaTh pa3HOOOpa3HbIE
(dhopMBI OaKTEepHATTEHBIX KIETOK
Ha PUCYHKE
yueOHuKa.Pa3nuuaTe MOHATHS:
«@BTOTPO(DEI», «TeTEPOTPOPBD»,
«IIPOKAPHOTHI», «IYKAPUOTHI».
XapakTepu30BaTh MPOLIECCH
KHU3HE-JIEATEITLHOCTH OaKTePHH
Kak poka-puoT.CpaBHUBATH U
OIICHUBATh POJIb OAKTe-pUil-
aBTOTPO(OB U GaKTepUii-reTepo-
TpodoB B mpupoaeyY meHue
paboTaTh ¢ 1a00pPATOPHBIM
000pyI0BaHUEM, YBE
JTMYUTEITEHBIMU IPHOOPAMH.

PaccmarpuBa-uue
OakTepuil Ha TOTOBBIX
MUKpOIIpeTa-parax ¢
UC-TI0JIb30BaHHEM
MHUKpPOCKOTIA.




HapctBo Pactenus.
XBOIIH, IJIAYHBI,
ITAIIOPOTHHKH.
I'omocemennbie,
IOKPBITOCCMAHHBIC.
JlaGoparopHas
pabora3.
«OcobeHHOCTH
Pa3BUTHUA CIIOPOBBIX
pacTeHun»

Pacrenus.IIpeacrasnenne
o ¢mo-pe. OTnuuuTenpHOE
CBOWCTBO PacTCHUM.
Xnopodwin. 3HaueHne
¢dorocunresa. CpaBHe-HHE
KJIETOK PaCTEHUN U
OaxTepuii. Jlenenue
LapCTBa PaCTEHUI HA
IPYIIIbI: BOJOPOCIH,
LIBETKOBBIE (ITOKPBITOCE-
MEHHBIE), TOJIOCEMEHHBIE,
MXH, TUTayHBI, XBOIIH,
nanopoTHUkH. CTpoeHue
pactennii. Ko-pens u
no6er. CrnoeBu-1ie
Bojiopocieil. OCHOB-HbIE
pa34usl MOKPHITO-
CEMEHHBIX U
TOJIOCEMEHHBIX pacTe-
HuH. Pojb IBETKOBBIX
pacTeHui B JKU3HU YEJI0-
BEKa

XapakTepu3oBaTh
TJIaBHBIC IIPU3HAKU
pacTeHui.

PaznuyaTth yacTH IIBETKOBOTO
pacre-HHS HA pUCYHKE
y4ueOHUKA, BBIABUTATh
MIPEANOIOKEHHS 00 UX
¢bynaknuax.CpaBHUBATH
I[BETKOBBIE U TOJIOCEMEH-HBIE
pacTeHusi, XapaKTepru30BaTh UX
CXOJICTBO M PA3ITUYHSI.
XapakTepru3oBaTh MXH,
MATIOPOTHHUKH, XBOIIH, TUIAYHBI
KaK CIIOPOBBIE pacTe-HHUs,
OTIpE/ICISITh TEPMUH
«cropay».BeIsBIATE Ha pUCYHKE
yueOHUKa pa3-JInYUs MEKTY
PaCTeHHUSIMH Pa3HBIX
CHCTEMATHYECKHUX TPYIIII.
ComnocraBiATh CBOWCTBA
pacTUTENIb-HOM 1
OaxTepuanibHOM KIIETOK, J1e1aTh
BBIBOJIbI. XapaKTepHU30BaTh
3HAYEHUE PACTCHUHN pa3HbIX
CUCTEeMaTUYECKUX IPYI B
JKU3HU YelloBeKayY MeHue
paboTarh ¢ 1a00paTOPHBIM
0o0opynoBaHUEM, yBe-
JUYUTEIHHBIMU IPUOOpaMU.

OOHapyxe-HHE XJIOPO-
IJTACTOB B KJIIETKAaX
pac-TeHUH C uc-
10JIb30BAHU-EM
urudpoBo-TO
MHUKPOCKOTIA.DJIEKTPO
H-HBIC TaOJIUIIBI U
TUTAKaThI.




Bopopocnu, nx
MHOTOOOpa3ue B
IPUPO/IC

OO01mas XxapakTepHucTU-Ka.
Crpoenue, pa3MHO-KEHHE
BOJIOPOCIIEH.
Paznoobpa3zue Bo10-
pocuneit. Otnensi: 3ené-
Hele, KpacHsie, bypbie
BOJIOPOCIIH. 3HAYCHHUE
BOJIOPOCJIEN B IPUPOJIE.
Hcnons3oBanue Bo10-
pocien 4eT0BEKOM

N3yuuts cTpocHue
U pa3MHOXEHUE
BOJIO-POCIIEH

BBII[GJISITB " OIINChIBATH
CYILIECTBEH-HbIC MPU3HAKU
BOJIOPOCIIEH. XapaKTepu30BaTh
TJIaBHBIC YCPThI, JICKAIIUC B
OCHOBEC CUCTCMATUKHU BO-
nopociei. PacriosnaBars
BOJIOPOCJIM Ha PUCYH-KaX,
repOapHbIX
Mmatepuanax.CpaBHUBATh
BOJIOPOCIIH C Ha3€MHbI-MH
PACTCHUAMU U HAXOUTH O6HII/I€
npusHaku. OOBACHATH MPOLECCH
Pa3MHOXKCHHUA Y OJHOKIJIIETOYHBIX
1 MHOT'OKJIETOY-HBIX
BoJIopociiel. Mcronbs3oBaTh
nH(pOpPMaITMOHHBIE PECYPCHI IS
[IOATOTOBKU COOOIIE-HUS O
3HAYEHUHU BOJIOPOCIICH B IPU-
pOJie ¥ )KU3HU YeJIOBEKa

Mukpockon

U ppOBOI,
MUKpPOIperna-paTsl.
(Op-Hokieroynas
BOJIOPOCIIb —
XJIAaMHUJIOMO-Ha/1a)

Mxu. Obmas xapax-
TEPUCTHKA U 3HAYe-
HHE

MoxoBuaHbBIC, XapaKTep-
HBIC Y€PThI CTPOCHUSI.
Knaccer: Ileu€nounuku u
JIncrocrebenbHbIE, HX
OTJIMYUTEIbHBIC YEPTHI.
Pa3zmHuoxenue (Oecro-noe
Y TI0JIOBOE) U pa3-BUTHE
MOXOBUIHBIX. Mo-
XOBHUIHBIC KaK CIIOPO-BbIC
pacTeHusi. 3HaU€HHE MXOB
B NIPU-POJIE U )KU3HU

W3yauth cTpoeHue
U Pa3MHOXKEHUE
MXOB

CpaBHUBATH NpECTaBUTEIECH
pa3-JIMYHBIX TPYII PAaCTCHUH
oTjena, ie-1aTh

BeIBOALI. Ha3pIBaThH
CYILIECTBEHHbIE NPU3HAKU MXOB.
Pacrnio3naBate npeacraBurenei
MO-XOBH/IHBIX Ha PUCYHKaX,
repbapHbIX MaTepuaiax, XKUBbIX
00bekTaxX. BeIiensaTh Mpu3HaKu
MPUHAJIEKHO-CTH MOXOBUIHBIX
K BBICILIUM CIIOPO-BbIM

Mukpockon
nudpoBoi,
MUKpOTIperna-parhbl.
(Cdar-aym — xiie-
TOYHOE CTPOCHHUE)




YeJI0BEKa.
JlaboparopHas pabdota 4.
«M3ydyeHne BHEUTHETO
CTPOEHUSI MOXOBHIHBIX
pacTeHuin»

pacTeHusIM. XapaKkTepu3oBaTh
IIPOLIECCHI Pa3-MHOKEHUS U
Pa3BUTHS MOXOBHIHBIX, UX
0COOEHHOCTH. Y CTaHABJIMBATh
B3aMMOCBSI3b CTPOE-HHUS MXOB H
YX BO3JCHCTBUS Ha CPEAY
oburanus. CpaBHUBaTh BHELLIHEE
CTPOEHUE 3EJTEHOTO MXa
(KyKylIKMHA JIbHA) U O6eJI0ro Mxa
(carayma), orMedaTh UX
CXOJCTBO U

paszinunsa. GUKCUPOBATH
pEe3yAbTATHI UCCIIEI0-BAaHUM.
CoOmronaTh ipaBuia paboTH B
KaOu-HeTe, oOpareHus ¢
71a00PaTOPHBIM 000PYIOBAaHUEM

['pube1. Obmas
XapaKTePUCTHKA.
Mmuoroo6pasue
rpuooB.

Mmuoroob6pasue u
3Ha4YEHHE TPHOOB.
CrpoeHne NUISIMOYHbIX
rpu6oB. [1necHeBbie
I'pUOBI, UX UCTIOJIH30BAHHE
B 3JIpaBOOXpAaHCHUN
(aHTUOMOTHUK TICHUITUII-
nuH). OTHOKIIETOYHBIC
rpudbl — apoxoxu. Mx
UCIIOJIb30BaHUE B XJIe-
OoreueHUN U TTMBOBape-
HuK. Che10OHBIC U S110-
BUTHIC TpHOBL. [IpaBuia
cbopa u ynotpeOaeHus
rpu6oB B numty. [lapasu-
Tudeckue rpudsl. Posb

XapakTepu3oBaTh
CTpoeHue
HUIATIOYHBIX
rpuooB.

[Tonmpaznenars NUISIIOYHbIE
rpuObl Ha TUTACTUHYATHIE H
TpyO4arbie. OnMCHIBATH
CTPOCHHE TIECHEBBIX TPHOOB T10
PUCYHKY yueOHHKA. OOBICHATH
TEPMUHBI «aHTHOUOTHK» H
«TeHUIMUTAHY. Pacio3HaBaTh
CheOOHBIE U SITIOBH-THIE TPUOBI
Ha Ta0JIUIaX ¥ PUCYHKAX
y4eOHHUKa. Y4acTBOBATh B
COBMECTHOM OOCYXK/Ie-HUU
npaBuiI cOOpa U UCIIOJIb30BaHUS
rpu0oB.O0BACHATH 3HAYCHHE
IpuOOB IS YeI0BEKa U IS
PUPOIBI

I'oToBUTE MHB-
Kporpenapar
KYJIbTYpbI

npoxoxen. U3yuatpb
TIJIECHEBBIE TPUOBI IO/
MHUKPOCKO-TIOM TIPH
Ma-JIOM YBEJIU-YCHUHN
Ha TO-TOBBIX
n\MUKpompera-
paTtax.DJIeKTPOH-HbIE
TaOJIMIIBI U IJIAKATHI.




rpuOOB B PUPOC U
YKU3HU YEIIOBEKA




Beenenne — 1u.

P. 1. Ocobennoctu ctpoenus LiBeTkoBbix pacTeHuii — 13 4.

TemaTnueckoe MmIaHUpoBaHUE B 6 Kilacce

P.2. — XKusHeneqareabHOCTh paCTUTENBHOTO Opranu3ma — 9 u.
P. 3. Knaccugukanus 1BeTKOBBIX pacTeHUN — 7 4.
P.4. Pactenus u okpyxaromas cpefa — 4 d.

JlaGopaTtopHnas pabora 1
«Crtpoenue cemeHu a-
COJIH»

Ctpoenue 3apo-
JIbIIIA PACTEHUSI.
JBy-nobHBIE U
OJIHOJI0JIb-HbIE
pacTeHusl.
IIpopactanue
CEMSIH.

pacteHus. Y cTaHaBIMBaTh
CXOJICTBO ITPOPOCTKA C
3apopiinieM ceMmeHu.OnuchiBaTh
CTaJIMU MPOPACTAHUS CEMSIH.
BEISBIATE OTIMYHTENLHBIE
MIPU3HAKU CEMSH JIBY/I0JbHBIX U
OJI-HOJIOJIbHBIX PACTCHUM.
Hcnonn3oBaTh
UH(OPMAIMOHHBIE PECYPCHI JUIS
MOJATOTOBKU COOOIIE-HUS O POIU

No | Tema Conepxanne [leneBas yctanoBka | Komnu | OcHOBHBIE BUIBI IeATeNIbHOCTH | Mcmosib30Banue

/ ypoka €CTBO | 00yJarouuxcsi Ha ypoKke/BHEY- 000poTI0BaHUS

i 4acoB | pOYHOM 3aHSATUU

OCcoOEHHOCTH CTPOCHHS IIBETKOBBIX PACTCHUM

1 | Cewms, ero Cems Kak opras pas- Crpoenue cemenu: | 1 OOBACHATDH POJIb CEMSIH B Pa6ota «Ctpoenue
CTpOEHHE U MHOKEHHUS KOXYpa, 3apO/IbIIIL, npupojie. XapakTepu3oBaTh cemMeHH ¢aco-
3HAYEHUE pacTeHuii.3HauYeHUEe CEMSH B | SHIOCIEPM, (GYHKIIUY YacTel CEMEHHU. mm»lludposas

MIPU-POJIE U KU3HU YEJIOBEKa | CeMSI0-JIN. OnuceIBaTh CTpOEHUE 3apobllia | JIabopaTopust Mo

AKOJIOTHH (JaTYUK
OCBE-1LIEHHOCTH,
BJIQ)KHOCTH U
TeMIepary-

PBI). DIEKTPOHHBIE
TaONUIBI U [JIAKaTHI.




CCMSH B )XHM3HHU YCJIOBC-
ka.[IpoBouTh HAOMIOACHNUS,
(UKCHPO-BaTh UX PE3YIBTATHI BO
BpPEMs BBITIOJI-HCHU A
nabopaTopHOU
pabotel.Cobnroatek npaBuiia
paboThl B Kabu-HeTe,
oOpaiteHus ¢ 1abopaTOPHBIM
00opyoBaHNEM YMEHHUE
paboTaTh ¢ 1a60pPaTOPHBIM
000pyI0BaHUEM,
YBEJIMYUTENIbHBIMU PUOOpaMu

VYcnosusa
MPOpaCcTaHUs
CEMSH

3Ha4yeHUe BOJABI U BO3-yXa
JUISI IPOPacTaHus CEMSIH.
3amnacHble MUTA-TEIbHBIE
BEILlECTBA CE-MEHH.
TemmepaTtypHsble

YCIIOBHSI IPOPACTaHUs
ceMsiH. Posnb cBeta. Cpo-ku
II0CEBA CEMSIH

N3yuuth posb
3anac-HbIX
MUTATEJIbHBIX BE-
[IECTB CEMEHM.
Tem-niepaTypHble
yCIOBUSA
IIPOPACTAHUS
cemsH. Poib cBeta

XapakTepru30BaTh POk BOJbI U
BO3-/lyXa B MPOPACTaHUH
ceMsH.OOBSACHITH 3HaYEHNE
3aITacHBIX MU-TATEIBHBIX
BEIIIECTB B MPOPACTAHUH
ceMsiH.OOBSACHATh 3aBUCUMOCTD
popacTa-Husl CEMSH OT
TEeMIIEPAaTypPHBIX yCIIO-
BUI1.[[porHO3UpOBaTH CPOKHU
1oceBa ce-MsIH OTJEJIbHBIX
KYJIbTyp.YMeHue paborats ¢
71a00paTOPHBIM 000PYI0OBAHUEM,
YBEJIMYUTEIbHBIMU PUOOpaMH.

Pa6ora

«YcnoBus
MIPOPACTAHMSI CEMSTH.
3HaueHHE BO-IbI U
BO3]TyXa JIIs TIpopac-
TaHUS
cemsH.[ludpoas
nmabopaTopusi TIo
9KOJIOTHH (AaTUYHK
OCBE-IIICHHOCTH,
BIIAJKHOCTH U
TEeMIIepaTy-phbl).

Kopens, ero ctpoe-
HUE U 3HAYCHUE.
Kopnesebiit
CUCTEMBI.

Tunsl KOPHEBBIX CUCTEM
pactenuil. CTpoeHHE KOPHSI
— 30HBI KOpHS: KOHYC
HapacTaHus, BCa-ChIBAHMUS,
IIPOBENICHUS, ACTICHUS,
pocra. Poct KopH4,
reotrponusm. Bu-
JOM3MEHEHHS KOPHEM.

I/I3y‘lI/ITB BHCIIHEC U
BHYTPCHHCEC CTPOC-
HHC KOpHHA

Pasznuyath v onpeeniaTh THIIBI
KOP-HEBBIX CUCTEM Ha PUCYHKaX,
repOap-HbIX YK3EMILIAPAX,
HATYpalIbHBIX
o0bexrax.HaspiBaTs yactu
KOpHSL. Y cCTaHABJIMBATh
B3aMMOCBSI3b CTPOE-HUS U
byHKIMit yacTeit

Mukpockon
nunudpoBoi,
MUKpoOTperna-

paTbl. DNeK-TPOHHbIE
Ta-ONMUIBI U TIJ1a-KaThI.




3HaueHue KOpHEH B
pUpo/IE.

JlaboparopHas pabdota 2.
«CTpoeHue KOpHs mpo-
pOCTKa»

KOpHS.OOBACHATH 0COOCHHOCTH
pocta kop-Hs. [IpoBoauts
HaOJIIOICHUS 32 U3-MEHEHUSIMHU B
BEPXYILIECYHON YaCTU KOPHS B
MEpUOJI pocTa. XapakTepu30BaTh
3HAUCHUE BUION3-MCHEHHBIX
KOpHEH I
pacrenuni.IIpoBoauTs
HAOIOACHUS U PUKCUPO-BATh X
PE3yABTATHI BO BPEMSI BBITIOJI-
HEHUS J1Ta00opaTOpPHOM
paboTtsl.CobmtoaaTh mpaBuia
paboTHl B Kabu-HeTE,
oOpaiteHus ¢ 1abopaTOPHBIM
00opy0oBaHrEM Y MEHHE
paboTaTh ¢ 1a00pPATOPHBIM
000pyI0BaHUEM,
YBEJIMYUTEIbHBIMU IPUOOpaMHL.

Jlucr, ero
CTPOCHHE U
3HAUYCHUE.

Jlucrt, ero ctpoenue u
3HaueHne BHemHee
CTpOEHUE JTU-CTA.
Buyrpennee ctpoe-Hue
nucTa. TUIBI )KUIKO-BaHUS
nucTtheB. CTpoeHue u
(GyHKIMH YCTHUI. 3HAUCHUE
JIUCTA JUTsl pACTCHHUSL:
(dboTOCHH-TE3, HCTIapEHHE,
ra3oo0-meH. Jlucronan, ero
POJIb B *KU3HU PACTCHHUSI.
Bunounszmenenus i1m-cTheB

N3yuuth BHENIHEE U
BHYTpEHHEE
CTpOEHUE JIUCTA.

OnpenensaTh 4acTH JIMCTa HA
repbap-HbIX FK3EMIUIIPaX,
pucyHKax.Pa3nnuare npocTeie u
CJIOKHBIC JIH-CThSI.
XapakTepu3oBaTh BHYTPEHHEE
CTPOCHHUE JIUCTA, €T0 YaCTH
YcraHaBIMBaTh B3aUMOCBSI3b
CTpoe-HUS B PYHKIHI

nucra. XapakTepu3oBaTh
BUJIOU3MEHEHHSI JTUCTHEB
pacteHuitY MeHHe paboTath C
1a060pPaTOPHBIM 000PYIOBaHHEM,
YBEIUYUTEIIbHBIMUA IPUOOPAMHU.

DJIEKTPOHHBIE
TaOJIMIBI U [JIAKaTHI.
Hudposoii naTank
KOHLIEHTPALMH HOHOB,
AIIEKTPOJI HUTPAT-
aHMOHOB, DJIEKTPO/T
CpaBHE-HHUSL.




Crebenb, ero
CTpOC-HHE U
3HAYEHUE

Crebenb, ero cTpoeHue u
3HAYCHUE

JlaboparopHas pabora 3.
«BHelHee cTpoe-Hue
KOPHEBUIIA, KITyO-Hsl,

N3yunts BHELIHEE
CTpOEHHUE CTeOIsI.
Tu-me1 cTeOnei.
Bnyrpen-nee
CTpOCHHE CTEOs.

OrnuchIBaTh BHEIIHEE CTPOCHUE
CTeO-J151, MPUBOIUTH IPUMEPHI
pa3IMYHBIX THUIIOB CTEOIEH.
HaspiBaTh BHYTpEHHHE YaCTH
cTelJis pacTeHU! U UX

Mukpockon

U ppOBOI,
MUKpOnperna-
patbl. «Cte-0ernb
OJIHO-JIOJTBHBIX U

JTYKOBUIIBD» OyHKIUN cTEOS. ¢ynkun. Onpenenars JBYIOJIBHBIX
Bu-nonsmenenus BUJIOW3MEHEHHS HA/I-3€MHBIX U | PACTCHUU» DIIEKTPOHH
cTebns y MO3EMHBIX IMOOETOB Ha bI€ TAOTUIIBI U
HAJ3€MHBIX U 01~ pUCYHKaX, ¢poTorpadusx, TIJIAKaThI
3€MHBIX [T0OETOB. HATypalb-HBIX
o0wekTax.M3y4yaTh U onuchHIBATh
CTpOEHUE MOJ-3€MHBIX T0OETOB,
OTMEeuaTh UX pas-
nnuns. PUKCHPOBATH
pEe3yAbTATHI UCCIIEI0-BAaHUM.
CoOmronaTh ipaBuia paboThI B
kaOuHeTe, oOpaieHus ¢ Jabopa-
TOPHBIM 000PYIOBAHHEM
Ku3HenesTenbHOCTh PACTUTEILHOTO OPraHu3Ma
MusnepaiibHOE TUTA- MuHepaibHOE TUTAHUE YcranaBnuBaTh 1 OOBACHATH POJIb KOPHEBBIX Bo- | [ludpoBas
HUE pacTEeHUM U pacTeHuii U 3HaYeHUE B3al-MOCBSI3b JIOCKOB B MEXaHHU3ME naboparopus 1o
3HAYEHHUE BO/IBI BoAbIBosa kak MOYBEHHOTO MOYBEHHOTO AKOJIOTHH (JaTYUK

HE00X0IMMOE YCIIOBUE
MUHEPAILHOTO
(TTOYBEHHOT0) MMUTAHMSI.
W3Bnedenue pacreHuem

B BOAC MUHCPAJIbHBIX

IIICHUC BOAbI U MUHC-
PpaJIbHBIX BCUICCTB I10

N3 II0YBbI paCTBOpéHHHX

coneit. DyHKIUSA KOpHE-
BBIX BOJIOCKOB. [lepeme-

MUTaHUS PacTCHUIA
Y YCIIOBUM BHEIIHEH
CpeIbl.

nutanus. O60CHOBBIBATH POJIb
MMOYBEHHOTO MU-TaHMS B JKU3HU
pactenuii CpaBHUBATh U
pasyiMyaTh COCTaB U 3HAYEHHUE
OPraHMYEeCKUX U MUHE-PATbHBIX
ynoOpeHuil A pacTeHui.
Hcnonn3oBaTh
UH(}OPMALIMOHHBIE PECYPCHI IS
MOATOTOBKU MPE3EHTA-1IUH
MPOEKTa O MPUCTIOCOOIECHHOCTH

BJI&K-HOCTH, OCBE-
IIEHHOCTH)




pacTeHuio. 3HaueHue
MHUHEPAJILHOTO (II0YBEH-
HOro) nutanus. Tumsl
yIn0OpeHHil U UX POJib B
YKU3HU pacTeHus. JKo-
JOTHYECKHE TPYIIIBI pac-
TEHHUH O OTHOLLIEHUIO K
BOJIE

K BOJIC PACTEHUH Pa3HBIX
9KOJIOrH4€e-CKUX I'PYII

Bosgymnoe nura-aue | Bo3aymHoe nutanue XapakTepu3oBaTh [IpuBOIMTE IpUMEPHI [Mu¢posas
pacTeHuii — pacTeHuii — ycIoBuS, OpraHu3MOB — aBTOTPO(OB U naboparopust 1o
¢doTocuHTE3 ¢doTocunTe3Y cnoBus HE0OX0Iu-Mble JJIs reTepoTpooB, HAX0-AUTh AKOJIOTHH (JaTYUK
o0Opa3oBaHus BO3IyLITHOTO pa3nuyuus B UX YIJIe-KUCIIOTO Tra3a u
OpraHMYECKUX BEIIEeCTB B | MUTAHUS nuTaHui.O00CHOBBIBATh KHCJIOpO/1a)
pacteHnu. 3enéHble pacteHuil. OObSICHAT KOCMMYECKYIO POJIb 3€IEHBIX
pacTeHust — aBTOTPO(DEI. b POJIb 3€JIEHBIX pactenuii. cnonb3oBaTh
I'erepotpodsl kak mo- JUCTHEB B MH(OPMALMOHHBIE PECYPCHI IS
TpeOUTENN FOTOBBIX Op- doTocuHTE3E MOJATOTOBKH COOOIIEHHUS O POJIU
TFaHUYECKHX BEIECTB. (doTocuHTEe3a HA Halel
3HadeHne GpoTocuHTE3a B MJIaHeTe BBITTOTHATH
IpUpOJE HaOJII0IeHNUs M U3Mepe-Hus
Jpixanue Jlpixanue u oOMeH Be- YcranaBnuBaTh Bocnuranue 6epexxHOTo Hudposas
11ecTB y pacteHuitPosp B3aU-MOCBSI3b OTHOILIEHHS K CBOEMY 3/I0POBBIO, | JIAOOPATOpPUs 1O
JIbIXaHUS B )KU3HU IPOLIECCOB IPUBUTHUE UH-TEpECA K 9KOJIOTUH (IATYUK
pactenuil. CpaBHUTEb- JbIXaHUS U U3YUYCHMIO NTPEIMETA. yIJ1e-KUCIIOro Ta3a u

Hasl XapaKTepUCTUKA
IPOLIECCOB JIBIXaHUS U
¢doTocunTeza. ObMeH
BEIIECTB B OPraHu3Me Kak
BaKHEUIINN MPU-3HAK
XKU3HU. B3anMo-cBs3b
MPOILIECCOB JIbIXa-HUSI U
(dhoToCcHHTE3a

dboToCHH-TE3A,
MIPOBOJIUTH UX
CpaBHEHHE.
Onpenensarb
MOHATHE «OOMEH
BEIIECTBY.
XapakTepu3oBaTh
00-MEH BeIIIECTB

KHCIIOPO/JIa)




KaK Ba)KHBIHI
MIPU3HAK )KU3HU

9 | Tpancnopr BemecTB. | TpaHcmopT BemecTs. YcraHaBiuBaTh 1 OOBACHATH POJIb TPAHCHIOPTA [udposas
Hcnapenue Boabl Wcnapenue Boabl B3al-MOCBSI3b BELIECTB, UCITAPEHUS BOJIBL. naboparopust 1o
JUCTBAMU auCThsIMU. TypropHoe TpaHcIopTa .O00CHOBBIBATh POJIb AKOJIOTMH (JaTYUK
JIaGopatopHasi paboTa | COCTOSIHHE KJIETOK BELIECTB B MOYBEHHOTO MH-TAaHUS B )KU3HU | BIAXK-HOCTH, OCBE-

4. «Ucnapenue BObI pacTeHumu. pacrenuii CpaBHUBATD U ICHHOCTH ) IU(PpoBOH
JIUCTBSIMU J10 U 110CJIE pa3auyaTh COCTaB U 3HAYECHHE JATYUK
MIOJIUBAY, OpPraHUYECKUX U MUHE-PATBHBIX | DJIEKTPOTIPOBOTHOCTH
5. TypropHoe yoOpeHuit 115 pacTeHu.
COCTOSIHUE KJIETOK. Hcnone3oBars
6. 3HaueHne MH(OPMALIMOHHBIE PECYPCHI IS
KYTHKYJIBI H IPOOKH B MIOJITOTOBKH TIPE3EHTa-IINU
3allUTe pacTEeHU OT MPOEKTa O MPUCTOCOOIEHHOCTH
WCTIApEHHSI» K BOJIC PaCTCHHU Pa3HBIX
9KOJIOTUYE-CKUX TPYIIT
Krnaccudukarys BETKOBBIX pacTEHUN
10 | CemeiicTBa K1acca OO6mras xapaktepuctu-ka. | M3yduTs oOmryro 2 Brigensite ocHOBHBIE TTpu3Haku | PabGoTa ¢ rep-6apHbIM

JBynosibHbIE

CemeiictBa: Poso-

OBETHBIC, MOTI)IJ'II)KOBI)IG,

KpecTtongernsie,
ITacnénonere, CinokHO-
1uBeTHbIC. OTINYUTEIIb-

HBIC IPU3HAKH CE-MCHCTB.

3HaueHue B MPUPOJIE U
YKU3HU Ye0-BeKa.

CelbCKOX035M-CTBEHHBIE

KYJIbTYPbI

Xa-paKTePUCTUKY
ce-MEHCTB Kilacca
JBy-n0JIbHBIE.

KJac-ca

JBynonbHbIe. OUCHIBATH
OTJIMYUTEIbHBIC TPU3HA-KU
ceMeicTB Kitacca.Pacrio3naBaTh
MpeJCTaBUTENIEH Ce-MEICTB HA
PUCYHKaX, repOapHbIX Ma-
Tepuanax, HaTypajibHbIX
o0bekTax. [I[puMeHsITh TPUEMBI
paboTHI C oMpe-AeIuTeIeM
pacrenuii. cnosib3oBath
UH(}OPMALIMOHHBIE PECYPCHI IS
MOATOTOBKU MPE3EHTA-1IUH
MIPOEKTa O POJIM PACTEHUH KJlac-

MaTe-praJIoM




ca JIBy10JIbHBIE B IIPUPOJIE U
YKU3HU YeJIOBEKA

11

CewmeiicTBa KJj1acca
OaHOIOJIBHBIE

OO01mas XxapakTepucTuKa.

CemeiicTBa: JInnelinele,
Jlykossie, 3naku. Ot-

JIMYUTCIIbHBIC ITPU3HAKH.

3HaueHue B pUpOJe

N3yuuts 0611yto
Xa-paKTEPUCTUKY
Cce-MEHCTB Ki1acca
OnHO-10JILHEIE. .

BreinenaTe npu3Haku Kiacca
Opnno-noabHble. OnpenensiTs
IIPU3HAKU JEJIEHUS KI1acCOB
JIBynosbHbIe 1 OJTHOI0/Ib-HbIE
Ha cemeiicTBa. OnuChIBaTh
XapaKTepHbIE YEPThI Ce-MEHCTB
KJjlacca
OnnononbHbie. [ [puMeHSITH
npuéMbl paboThI C OMpe-
JeNIUTENEM
pactenuii.[IpuBouTh IpUMEPHI
OXpaHsIeMbIX BUIOB.
Ucnonb3oBarh
MH(OPMALMOHHBIE PECYPCHI IS
MOJATOTOBKU Mpe3eHTa-11u
MIPOEKTA O MPAKTHYECKOM HC-
MOJIb30BaHUH PACTCHUMN
cemeiictBa OHOIOIBHEIE, O
3HAYEHMH 3JIAKOB IS dKUBBIX
OpraHu3MOB

Pabota ¢ rep-OapHbIM
Mare-prajioMm




BBenenue — 3 g

TemaTnueckoe MmIaHUpoBaHUE B 7 Kilacce

P. 1. Pacrenust — mpon3BOIUTENN OPraHUYECKOro BemecTsa — 12 4.
P.2. ’)KuBoTHBIE — IOTPEOUTENN OPraHUYECKOTO BelecTBa — 13 u.
P.3. baktepuun, rpu0bl — pa3pylmuTeau OpraHuyecKoro BeulecTsa. Jlnmaauku — 5 4.

O06o0611enne — 1 4.

No | Tema Conepxxanue enesast yctanoBka | Konmuu | OcHOBHBIEC BUBI AesTeNbHOCTH | Mcmonb3oBaHme
1/ ypoka €CTBO | 00yvarouuxcsi Ha ypoke/BHEY- 000pOTI0BaHUS
1! 4acoOB | pOYHOM 3aHSTUU
Pactennst — mpon3BOIMTEM OPraHMYECKOTO BEIIECTBA
1 | IommapcTBo OO6mras xapakTepucTHKa. N3yuauts cTpoenne | 1 OO0mras xapaKTepuCTHKA. Mukpockon
Hacrosmue Crpoenue, pa3sMHO-)KEHHE Y pa3MHOXEHUE Crpoenue, pa3sMHO-)KEHHE 1 (poBoOH,
BOJIOPOCIIH. Bojiopocieit. Paznoobpasue BOJI-pOCIIEi BoJiopocieit. PaznooOpazue MHKpOIpena-paThl.
[ToamapcrBo BoJI0-pocieit. OTaensl: 3ené- BOJI0-pociieit. OTaensl: 3ené- (OnnHOKNETOUHAS
barpsitnku. Posb Hble, KpacHsbie, bypeie Hele, Kpacueie, bypeie BOJIOPOCIIb —
BOJIOpPOCIIEH B BOJIOPOCIIM. 3HAUYCHUE BOJIOPOCJIH. 3HAYCHHUE XJIAMHJIOMOHA/1a)
BOJIHBIX BOJIOPOCJIEH B IPUPOJIE. BOJIOPOCJIEN B IPUPOJIE.
skocuctemax. JI/p | Mcnonws3oBanue Boopociei Hcnonb3zoBanue Bogopociieit
1. "U3yuenue YEJI0BEKOM YEJIOBEKOM
OJIHOKJIETOYHBIX U
MHOTOKJICTOYHBIX
BoJjiopocieit"”
2 | Otnen MoxoBuansle, xapaktepuble | M3yuuts ctpoenue | 1 CpaBHUBATh peCTaBUTENCH Muxkpockon
MoxoBuaHbIE. 4yepThl cTpoeHus. Kiaccer: U Pa3MHOXKEHUE pa3-JIMYHBIX TPYII PacTeHU 1 (poBoOH,
Ponb MxoB B [Teu€HouHMKY U MXOB oTxena, ne-1aTh MUKpOTIperna-parhbl.
o0Opa3oBaHUH JlucrocrebenbHbIE, UX BbIBO/1b1. Ha3pIiBaTh
OOJOTHBIX OTJIMYUTEIbHBIE YEPTHI. CYILIECTBEHHbBIE MPU3HAKU MXOB.
akocuctem JI/p 2. Pa3mHokenue (Oecrno-ioe u Pacnio3naBate npencraBuTenen
«CTtpoeHue TIOJIOBOE) U pa3-BUTHE MO-XOBH/IHBIX Ha PUCYHKaX,




3CJICHOI'O MXa

MOXOBHUAHBIX. MO-XOBI/II[HBIC

repOapHbIX MaTepuanax, KUBbIX

KYKYIIKUH KaK CIIOpO-BbI€ PacTEHUSL. o0bexTax. BeraensaTs npu3Haku
JICH» 3Ha4yeHne MXOB B MIPU-POJIE U NPUHAIICKHO-CTH MOXOBHU/IHBIX
KU3HU YeJIOBEKa. K BBICIIHM CIIOPO-BBIM
JIaGoparopHas pabota 3. pacteHusiM. XapaKTepr30BaTh
«3ydenue BHEITHETO IPOIIECCHI Pa3-MHOXKECHUS U
CTPOCHHUS MOXOBUIHBIX Pa3BUTHSI MOXOBUIHBIX, UX
pacTeHui» 0COOEHHOCTH. Y CTaHaBIMBATh
B3aMMOCBSI3b CTPOE-HHUS MXOB H
MX BO3JCHCTBUS Ha CpeAy
oburtanus. CpaBHUBaTh BHELIIHEE
CTPOEHUE 3EJTEHOTO MXa
(KyKyIIKMHA JIbHA) U 6eJ0ro Mxa
(carayma), oTMeqaTh UX
CXOJICTBO U
paznnuus. PUKCHUpPOBaAThH
pEe3yAbTATHI HCCIIEI0-BaHUM.
CoOmonaTh paBuia paboTHl B
KaOu-HeTe, oOpareHus ¢
71a60paTOPHBIM 000PYIOBAHUEM
Otnen OO6mras xapakTepucTuKa N3yauTh 0011yIO BrIgBisITE 001ITHE YEePTHI PaboTa c rep-6apHbIM
I'onocemeHnHbIe. rojloceMeHHbIX. Pacce-eHue | Xa-pakTepuCcTHKY CTPOEHUS U PAa3BUTHS CEMEHHBIX | MaTe-pHAIOM
Ponb TOJIOCEMEHHBIX O roJIoce-MEHHBIX pactenuii. OcBauBaTh NPUEMBI

TOJIOCEMCHHBIX B
AKOCHUCTEME TalTh
JIp. 4. «Ctpoenue
M00OEroB XBOWHBIX
pacTeHui»

JI/p 5.«Ctpoenue
MYKCKUX,
KCHCKHX IITHUIIEK U
CEMSTH COCHBI
O0OBIKHOBEHHO

IMOBEPXHOCTH 3€MJIH.
OO6pazoBaHHEe CEMSH Kak
CBUJETENLCTBO 00-Jiee
BBICOKOT'O YPOBHSI pa3BUTUS
rOJIOCEMEH-HBIX 110
CPaBHEHUIO CO CIIOPOBBIMH.
OcoOEHHO-CTH CTPOCHUS U
pa3BU-THS TIPEJCTABUTENCH
KJacca XBoinksle. I'o510-
CEMEHHBIE HA TEPPUTO-PUU

pacteHui

paboThI ¢ OTpe-AenuTeneM
pactenuii. CpaBHUBATh
CTpOEHUE CIIOPHI U CEMEHHU.
XapakTepu3oBaTh MPOLIECCHI
pa3-MHOKEHUS U Pa3BUTUS
rOJIOCEMEH-

HbIx. [ Iporaosuposatsb
MOCIIEJICTBUS Hepa-IIHOHATbHON
JIESATEIbHOCTH YEJIOBEKa [Tt
KU3HU




Poccun. Ix 3Haue-HuE B
MPUPO/JIE U )KU3HU YEeIOBEKa

roJioceMeHHbIX. Mcronp30BaTh
UH(OPMAIMOHHBIE PECYPCHI JUIS
MOJATOTOBKH MPE3EHTA-LINU
MPOEKTa O 3HAYEHUH XBOMHBIX
necoB Poccun

Otnen
[TokpeITOCEMEHHBIE
, wn L{BeTkoBEIE.
Poub
MTOKPBITOCEMEHHBIX
B pa3BUTHHU
3eMIleIeus

JI/p 6. «IIpu3Haku
OJTHOJIOJIbHBIX U
JIBYIOJBHBIX
pacTeHuin»

OO01as XxapakTepucTU-Ka.
CemeiictBa: Po3onsernsie,
MOTBUIBKOBEIE,
Kpecrougernsie,
ITacnénossle, CloKHO-
uBeTHbIC. OTINYUTEI-HBIC
MPU3HAKU CEMEMNCTB.
3HavyeHUE B IPUPOJE U
YKU3HU Yel-BeKa.
CenbCKOX03SI1ICTBEHHBIE
KYJIBTYPBI

N3yauts 00m1yto
XapaKTEPUCTHUKY ce-
MENCTB Kinacca JIBy-
JOJIbHBIE.

Bb1iensaTe 0OCHOBHBIE IPU3HAKU
KJ1ac-ca J[By1oJbHbIE.
OnuceIiBaTh OTJINYUTENIBHBIE
IIPU3HA-KU CEMENCTB KJacca.
Pacno3naBath npencraButenen
C-MEHCTB Ha PUCYHKaX,
repOapHbIX Ma-Tepuaiax,
HaTypaJIbHbIX
obbekTax.[IpumeHsaTs TpUEMBI
paboTHI C OTpe-AeuTeNeM
pacrennii. Ucnosib30Bath
MH(OPMALMOHHBIE PECYPCHI IS
MOATOTOBKU Mpe3eHTa-11u
MPOEKTa O POJIU pacTEHUI Kiac-
ca JIBynosbpHBIE B IPUPOJIE U
’KU3HU YeJIOBEKa

Pabora ¢ repbapHbIM
MaTepHanIoM




CewmeiictBa kiacca | OOmias xapakTepUCTHKA.
OnHOAONBHEIC CemeiicTBa: JInneiinele,
Jlykossie, 3naku. Ot-
JIMYUTCIIbHBIC ITPHU3HAKH.
3HaueHue B IpUpoJe

N3yuuts 0611yto
Xa-paKTEPUCTUKY
ce-MEHCTB Ki1acca
OnHO-10JILHEIE. .

BriienaTe npu3Haku Kiacca
Opno-nonbHble. OnpenensiTs
IIPU3HAKU JEJIEHUS KI1acCOB
JIBynosibHbIe 1 OJTHOI0JIb-HbIE
Ha cemeiicTBa. OnuChIBaThH
XapaKTepHbIE YEPThl ce-MEHCTB
KJ1acca
OpnnonosbHbie I IpuMeHsTH
npuéMbl paboThI C Ompe-
JIEIUTENIEM
pacrennid. I IpuBoIUTE TpUMEPBI
OXpaHsIeMbIX BU/IOB.
Hcnonws3oBath
MH(OPMALMOHHBIE PECYPCHI IS
MOJATOTOBKU Mpe3eHTa-11uN
IIPOEKTA O MPAKTUYECKOM HC-
MOJIb30BAaHUN PACTEHUMN
cemeiictBa OTHOIOTIBHEIC, O
3HAYECHUH 3JIaKOB JUIs JKUBBIX
OpraHu3MOB

Pabota ¢ rep-0apHbIM
Mare-pruajioMm

’KuBoTHBIE — MOTPEOUTENN OPraHUYECKOTO BEIIECTBA

OOmas xapakTepu- Cpena obutanusi, BHEIII-
CTHKa MOJIIAPCTBA Hee ctpoeHne. CTpoe-Hue
[pocteiimmue. Y J)KU3HEEATEb-HOCTh
JIabopaTopHasi paboTa | CapKOJOBBIX Ha IPUMEPE
7. aMEOBI-TTPO-Tesl.
«Crtpoenue u PasznooOpasue cap-
nepeBU-KEHHUE ko10BbIX Cpena
UHPY30pHH-TY- oOuTaHus, CTpoe-HUE U
benbKu» nepeBKEHUE Ha
pUMepe IBTIICHBI 3eJ1¢E-

Jatp oburyro
XapaKTe-pPUCTUKY

[Ipocreii-ium, Ha
npumepe Tu-na
Capko10KryTH-
koBble. Ha mpumepe
3BIJICHBI 3€JIEHOU
MOKa3aTh
B3aUMOCBS3b CTPOE-
HUS U XapakTepa

1

BBISBISITE XapaKkTepHbIE
MIPU3HAKY TI0/IIIapCTBA
[Ipocreitmme, nim On-
HOKJIETOYHBIE, THIIA
CapkoJ0BbIE U
KT'YTHKOHOCIIBL. Pacrio3HaBath
MIPEACTaBUTENCH Ki1ac-ca
CapkoJi0BbI€ Ha MUKpOTIpena-
paTax, pucyHKax,
dotorpadusx.YcraHaBIuBaTh

Mukpockon
nnudpoBoi,
MUKpOTIpena-paTsl
(ameba, HBrICHA
3eneHasi, tHPy30pus
Tydenbka)




8. «CpaBHUTEIBHAS
XapaKTepUCTHKA
OJTHOKJICTOYHBIX
OpraHu3MOB»

HOU. XapakTep NUTaHus,
€ro 3aBHCUMOCTB OT
yCIoBuUi cpenbl. Jlbixa-
HHE, BBIJICIICHUE U Pa3-
MHOkeHue. CouetaHue
NPU3HAKOB KUBOTHOTO U
pacTeHus y 9BIIICHBI
3enénoit. PaznooOpasue
KTYTUKOHOCIIEB

IIHU-TaHUus OT
YCIOBUUA
OKpYyKaroleu
cpenbl

B3aMMOCBSI3b CTPOE-HUA U
¢dyHKIIMI Opranu3mMa Ha Ipu-
Mepe aMEOBI-TIPOTesL.
O060CHOBBIBaTH POJIb
MPOCTEUIINX B
IKOCHCTEMAaX Y MEHHE paboTaTh C
71a00paTOPHBIM 000PYIOBaHUEM,
YBEIUYUTEIbHBIMHA IPUOOPAMHU.

Tun Kumeyno-
nosioctHble. CTpoeHue
1 )KM3HE-
JeSTeTbHOCTD

OO6mue yepThl cTpoe-
Hus. ['mapa — oauHOY-
Hb1i nonun. Cpena o0u-
TaHWsl, BHEIIIHEE U BHY-
TpEHHEEe CTPOCHHUE.
OcobeHHOCTH KU3HEIE-
ATEIHHOCTH, YPOBEHB
OpTraHW3aIuH B CpaBHE-
HHUH C TPOCTEHITUMHU

N3yuuts cTpoeHne
U
KU3HEACATEIBHOCTD
KHILIEYHOIIOJIOCTHBI
X Ha IpUMepe
TUJPBI, BBIIECITUTD
OCHOBHBIE YEPTHI
YCIIOKHEHHUS
OpraHu3anuy 1o
CPaBHEHHIO C IIPO-

OnuceiBaTh OCHOBHBIE TIPU3HAKU
MOoIapcTBa

Mpmuorokierounsie. HazsBaTh
MPEJCTABUTENEH THUTIA K-
MIEYHOIIOJIOCTHRIX. BRIACTATE
001I1e YepThl CTPOCHUS.
OOBACHATH HAa IPUMEPE HATHYNE
Jy-4€BOW CUMMETPHUU Y
KUIIICYHOIO-JIOCTHBIX.
XapakTepu30BaTh NPU3HAKU

Mukpockon

1 (poBoH,
MUKpOIpena-parhbl.
(BHY-TpeHHee
CTpOEHUE TUPHI)

CTEHIIINMU. 0oJiee CI0KHOM OpraHU3aIliy B
CpPaBHEHUU C MPOCTECUIIUMU
Tun Konbyatsie ue- Mecra obutanus, ctpoe- | U3yuuth Pacno3naBate npencraButeneir | Mukpockon
pBHU. HUE U KU3HEJEATelb- 0COOEHHOCTH KJIac-ca Ha PUCYHKaX, uupoBoH,

HOCTb CHCTEM
BHYTPEHHUX Op-TAHOB.
YpoBHU OpraHu-3aLuu
OpraHoB YyBCTB
CBOOOTHOKHUBYILUX
KOJIbYAThIX YepBeH 1 na-
Pa3sUTUYECKHUX KPYIJIbIX
yepBei

JlaGopatopHas pabota 9.
«BHelHee cTpoeHue

YCIIO)KHEHHS B
CTPOCHHUH KOJIbYa-
TBHIX YepBeH Kak 00-
aee
BBICOKOOPTaHU30-
BaHHOU TPYIIIIBI TIO
CPaBHEHHUIO C
TUIOCKU-MH U
KPYIJIBIMU 4ep-
BSIMH.

doTorpadusx. XapakTepu3oBaTh
YepTHI YCIOKHE-HUS CTPOCHHSI
CHCTEM BHYTPEHHHUX
opranoB.DopMyTHpOBaTh BBIBOJ
00 ypOBHE CTPOCHUS OpPraHOB
YYBCTB

nabopaTop-HOe
000py10-BaHHE. DJICK-
TPOHHBIE TA0-TTHIIBI




JI0KJICBOTO YEPBs, €ro
nepeBIKEHHUE, pa3ipa-
KHMOCTBY.
Jlaboparopuas padota 10
(10 yCMOTpPEHHUIO yuu-
TEJs)

«BHyTpeHHee cTpoeHue
JI0XKJICBOTO YEPBSD).

9 | Tun Mostocku Cpena oburtanus, BHEII- N3yunts Paznuuare u onpenensarTs 1By- [Mudposoii

HEee CTPOEHHE Ha MPUMe- | OCOOCHHOCTH CTBOPYATHIX MOJUTFOCKOB Ha MHUKPOCKOTI,
pe 6e33y0ku. CTpoeHHe U | CTpOEHHS Kilacca puCyH-Kax, pororpadusx, naboparop-Hoe
(GYHKIIMU CHCTEM BHY- JIBycTBOpYATHIC HATYpaJIbHBIX 000py0-BaHUeE.
TpeHHUX Opra”oB. Oco- MOJI-JIFOCKH 00bekTax.O0bICHATH Biax-Hb1e npemnapa-
OEHHOCTH pa3MHOKEHUS B3aMMOCBSI3b 00pa3a JKU3HU U TBI, KOJIJICKIHH
u pa3Butus. Poib B ipu- 0COOEHHOCTEN CTPOCHUS PAaKOBHUH MOJUTIOCKOB.
polie ¥ 3HaYCHUE JIIs JIBYCTBOPYATHIX DJEeKTPOHHBIC
YEJI0BEKa. MOJUTFOCKOB. X apaKTepU30BaTh TaOIUIBI
JlabopaTtopnas padora 11. YepTHI MIPUCTIOCOO-TICHHOCTH
«BHemHee crpoenue pa- MOJUTIOCKOB K Cpefie OOU-TaHuUs.
KOBUH NPECHOBOJHBIX U ®opMynupoBaTh BBIBOJ O POJIH
MOPCKUX MOJUTFOCKOB» JIBY-CTBOPYATBIX MOJUIFOCKOB B

BOJIHBIX

9KOCHCTEMAX, B JKU3HU

YyesloBeKa. Y CTaHaBJIUBaTh

CXOJICTBO U Pa3Iuyus B

CTPOEHHMHU PAKOBUH

MoJuTI0cKOB.Co0II01aTh

npaBujia paboThl B KaOU-HETE,

oOpareHus ¢ 1ad0paToOpHbIM

000pyI0BaHEM

10 | Tun YnenuctoHorue. | OOmias XxapakTepucTu-Ka, | BbIABUTH OCHOBHBIE BBISABIIATE XapakTepHble I'epOapHbIif MaTepua

Kinacc Hacexombie

0COOEHHOCTH BHEIII-HETO
crpoenus. Pa3Ho-o0Opasue

XapaKTepHbIe
NpU3HA-KU

IMPpU3HAKN HACCKOMBIX,
OIMCLIBATH UX ITPH BbI-

— CTpOEHHE Ha-




POTOBBIX Opra-HOB. HACCKOMBIX. MOJIHEHUU JIA00paTOPHOH CEKOMOTO, THIIBI
Crpoenue u QyHKIIUH N3y4uth THTIBI paboThL. Y cCTaHABIMBATH pa3BUTHSL.
CUCTEM BHY-TPEHHUX pa3BU-THS B3aMIMOCBSI3b BHY-TPEHHETO
opraHoB. Pa3-MHOXXeHHE. | HaCEKOMBIX CTPOCHUS U MPOIIECCOB
Pa3BuTHE ¢ HEMOJIHBIM KU3ZHEICATCIILHOCTH
npeBpamieHuemM. [ pyrib HacekoMbIx. Habmronars,
HaceKoMbIX. Pa3BuTHe ¢ (buKCHPOBATh PE3yIbTa-ThI
MIOJTHBIM MPEBPAICHU-EM. HAOIIOICHUH, JIenaTh
['pynmner HacekoMbIxX. Posb BBIBO/T6I. COOITIOIATh TIpaBUiIa
Ka)XKJ0# CTauy Pa3BUTHUS paboThl B Kabu-HETE,
HaCeKOMBIX oOpalteHus ¢ 1abopaTOPHBIM
Jlabopartopnas padota 12. 000py/TOBaHHUEM.
«BHemrHee cTpoeHUe XapakTepru30BaTh THITBI
HaCcEKOMOTO0» pa3BHUTHS HA-CEKOMBIX.
OOBACHATH NPUHIIUIIBI
KJIacCU(PUKa-IIUH
HACEKOMBIX. Y CTAaHABJIMBATh
CUCTEMAaTUUYECKYIO
MPUHA]ICKHOCTD
HACEKOMBIX. BBISIBIISITE pa3nuuus
B Pa3BUTUHU Ha-CEKOMBIX C
MOJIHBIM U HEMOJHBIM
peBpalieHuEM
11 |. OcoOennoctu BHemHero | M3y4yuTsb XapaxTepu3oBaTh 0COOeHHOCTH | BiaskHble mpenapatsl
Tun Xopaossie. CTpOEHUS, CBSI3aHHBIE C 0COOEHHOCTH BHEIIHETO CTPOCHUS PbIO B «Pb16b1». MoO-n1e51p —
[To3BOHOYHBIE oOuTaHuEM B BHEIIHETO CBSI3H CO Cpeioil 0OUTaHUS. CKe-JIET PbIObI
xuBoTHbIE. Hankiace | Boge.Ctpoenue u CTpOEHUS, OcBauBath MpuéMBI pabOTHI C

PEIOBI.

(YHKIIMH KOHEYHOCTEH.
Opranbl OOKOBOM JIMHUU,
Oprasbl CIIyXa,
paBHOBecusl. OnopHo-
JIBUTATENbHAs CUCTEMA.
Ckerner Henap-HbIX U

CBsI3aHHBIE C OOUTA-
HUEM B BOJC

ompe-AeIuTeIIeM
JKUBOTHBIX. BBISBIIATH YePThI
IIPHUCIIOCOOICHHO-CTH
BHYTPEHHETO CTPOCHUS PBIO K
oburanuio B Boge. Habmogats u
OTIMCHIBAThH BHEIIHEE CTPOEHUE U




MapHBIX TJIABHU-KOB.
CKener TrojoBbl, CKEIET
xabp. OcobeH-HOCTH
CTpoeHus ¥ PpyHK-IUH
CHCTEM BHYTPEHHHX
opranoB. Yeptsl Oomee
BBICOKOTO YPOBHSI Opra
HU3AIMH PBIO 1O CpaB-
HEHHIO C JIAHIIETHUKOM.
JlabopaTtopHnas pabota
«BHelIHee cTpoeHue u
0COOEHHOCTH MepeaBu-
xeHus pe1os JI/p 13.
«BHyTpeHHee cTpoeHue
PBIOBD)

0COOEHHOCTH NepeaABU-KEHUS
pBIO B XO/I€ BHITIOJIHEHUS Jia-
OopatopHoii pabotel. Cobmroaarh
npaBuja MOBEJICHHUS B KaOMHETE,
oOpaiteHus ¢ 1abopaTop-HbIM
000pyIOBaHUEM.
YcraHaBiIMBaTh B3aMMOCBS3b
CTpOE-HUS OT/ACTBHBIX YacTen
cKkesera pbl0 M UX QyHKIMH.
BEISBISTE XapakTepHBIE YePTHI
CTPOCHHUS CHCTEM BHYTPECHHHUX
opra-HoB.CpaBHUBATh
0COOEHHOCTHU CTPOCHHUSI U
GyHKIIMI BHYTPEHHUX OPTaHOB
pBIO U TAHIIETHUKA.
XapakTepru30BaTh 4EPThI
yCII0’KHE-HUS OpraHu3aIiuy pel0

12 |. XapakTepHbIE YEPTHI N3yuuth 4epThl YcranaBinuBaTh B3aMMOCBSI3b Bnaxxnsie mpenapatbl
Knacc 3eMHOBO/IHBIE | CTPOEHUS CHCTEM BHY- CTpOe-HHSI CUCTEM CTpOe-HHsI OPTaHOB U CUCTEM «3eMHOBO/I-HbIE»
TPEHHHUX OPTaHOB 3e€M- BHYTPEH-HUX OpraHoB ¢ UX QYHKIUAMU U
HOBOJIHBIX TI0 CpaBHe- OpraHoB 3eMHO- cpenoit oouranus. CpaBHUBATb,
HUIO C KOCTHBIMH pbIOa- BOJIHBIX TIO CpaBHe- 0000maTh HHGOPMA-TIHIO O
Mu. CXOACTBO CTPOCHUS HUIO C KOCTHBIMU CTPOEHUH BHYTPEHHUX OpPra-HOB
BHYTPEHHHX OPTaHOB pbioaMu aMmduouii u prIO, neIaTh BHIBO-
36MHOBOJHBIX U PBIO I61.OMipeiensaTh 4epThl Oosee
BBICOKOW OpraHu3aiiu
3€MHOBO/IHBIX I10 CPaB-HEHUIO C
prIOaMu
13 CXOJCTBO | pa3anyus N3yuuts yepThl YcTaHaBnuBaTh B3aUMOCBSI3b Brnaxxnsle mpemnapatsl

Knacc
MIPECMBIKAIOIIHECH. .

CTPOEHUS CHCTEM BHY-
TPEHHHUX OPTraHOB TIpe-
CMBIKAIOIINXCS U 3€MHO-
BOJIHBIX. UepThl npH-

CTpPOC-HUA CUCTEM
BHYTPCH-HHUX
OpraHoOB MIPECMBbI-
Karomuxcs 1o CpaB-

CTpOe-HHUS BHYTPEHHHUX OPraHOB
Y CUCTEM OPraHOB PENTHIIHHA, HX
byHKIUI 1 cpeasl

0o0uTaHus. BBISABIATE 4epThl

((HpeCMBI'KaIOH_II/ICCH»




CIOCOOIEHHOCTH HEHUIO C 0oJiee BBICOKOH Op-raHu3aluu
MIPECMBIKAIOIIUXCS K 36MHOBOHBIMHU. IIPECMBIKAOLUXCS 110
JKU3HU Ha cyuie. Pas- CPaBHECHUIO C
MHO’KEHHUE U pa3BUTHE. 36MHOBOIHBIMU. X apAKTEPU30BaT
3aBUCHMOCTH TOJIOBOTO b IPOLIECCHI pa3-
YKU3HEHHOTO LIUKJIA OT MHO>KEHHUS U Pa3BUTHS
TeMIEPATYpPHBIX yCIIO-BUI JIETEHBIILIEH Y
IIPECMBIKAIOLIUXCS.
Hcnonbs3oBath
MH(OPMALMOHHBIE PECYPCHI IS
MOJArOTOBKU MIpe3eHTa-1UN
MPOEKTA O T0JI0BOM KU3HEHHOM
[IUKJIC PENTHIINMA, 3200Te O
IOTOMCTBE
14 B3anMocBs3b BHEIIHETO N3yunth XapaxtepuzoBatb ocobeHHocty | Yyueno [Itu-sl,
Kitace [Itnnsr. CTpOEHUS U MPUCTIOCO0- B3aUMOCBS3b BHEIIIHETO CTPOEHUS NTHUL] B Ilepps nTHLBI, MU-

JICHHOCTH TTHI] K TIOJIETY.
Tunel nepbeB 1 ux QyHK-
uuu. YepTsl cX0CTBa U
pa3inyus MOKPOBOB NTHIL
U PENTHIHM.
JlabopaTtopnas pabdorta 14.
«BHeniHee ctpoeHue
ntuubl. CTpoeHue re-
preB» M3menenus
CTPOEHHMSI CKeJeTa NTHIL] B
CBSI3U C
MPUCTIOCOOICHHOCTHIO K
nosiéry. OcobeHHOCTH
CTPOEHHMS MYCKYNaTyphl U
e ¢pynkuuu. [Tpuunnsel
CpacTaHMs OTIEIbHBIX
KOCTEH CKeJjieTa IITHII.

BHEIITHETO CTPOCHUS
u
MPUCTIOCOOJIEHHOCT
Y NTHUII K TTOJIETY

CBSI3M C UX
MPUCTIOCOOJICHHOCTHIO K
nos1€Ty.OOBSCHATD CTPOCHUE U
(YHKIIUU TTe-PhEBOTO MOKPOBA
TeNa NMTUL. Y CTAHABIIMBATh
YepThl CXOJICTBA U Pa3INYMs
MOKPOBOB NTHII U PENTHU-

. M3ydats U OnuchbIBaTh
0COOCHHOCTH BHEIIHETO
CTPOEHUS NTHIL B XOJI€ BbI-
MOJIHEHUS 1a00OpaTOPHOIA
paboTsl.CoburoiaTh mpaBuiia
paboTHl B KabU-HETE,
oOpareHus ¢ 1a00paToOpHbIM
00opynoBaHueM

KpoTpernapa-Thl
«[lepbst nTHIY, CKETET
roJry0s.




Jlaboparopuas padota 15.

«CTpoeHue ckenera MnTu-
B

15 Oco0OeHHOCTH CTPOEHUS N3yuuts ckener u 1 OnuceIBaTh XapaKTepHbIE Brnaxusle npenaparsl
Kirace OIIOPHO-/IBUTATEIILHON BHYTPEHHEE OCOOEHHO-CTH CTPOEHUS U «Kpomuk», ckener
Muekonuraromue. CUCTEMBI. YPOBEHb Opra- | CTpOCHHE (GyHKUIMI 01IOp-HO- MJIE-KOIIUTAIOIIETO

HU3allU{ HEPBHOM CH- MJIEKOTIMTAIOLIUX JIBUTaTEJIbHOM CUCTEMBI,

CTEMBI 10 CPAaBHEHUIO C UCIOJIb-3Ysl IPUMEPBI )KMBOTHBIX

JPYTMMHU MTO3BOHOYHBI- Pa3HbIX Cpell

MH. XapaKTepHbIE YEPThI obutanus.ITpoBouTh

CTPOEHMS MUILEBAPH- HAOIOACHUS U PUKCUPO-BATh X

TEIbHON CUCTEMBI KO- pe3yNbTaThl B X0/1€ BBITIOJIHE-

MBITHBIX B TPBI3YHOB. HUs 1a00paTOpHOM

VYcnoxHeHre CTpoeHus U paboThl. XapaKkTepu30BaTh

(GyHKIMI BHYTPEHHHUX O0COOEHHOCTHU CTPOECHHUSI CUCTEM

OpraHoB. BHYTPEHHHUX Opra-HOB

JlaboparopHuas padota 16. MJIEKOTTUTAOIIHNX TI0 CPAaBHEHHIO

«CTtpoeHue ckenera c

MJIEKOITUTAFOLIUX» penTuIuAMU. ApTyMEHTUPOBATb
BBIBO/IbI O IIPO-TPECCUBHOM
Pa3sBUTHH MIIEKOIIUTAIO-
mux.CoOmoaTh IpaBuia
paboTHl B Kabu-HeTeE,
oOpareHus ¢ 1a00paToOpHbIM
000pyTI0BaHHEM

bakrepuu, rpuObl — pa3pyluTen OpraHu4eckoro BemecTsa. Jinmauuku

16 | Ctpoenue u bakrepuu: ctpoeHue u XapakTepu3oBaTh 2 OnuceiBaTh pa3HOOOpa3HbIE PaccmarpuBa-Hue
KHU3HEIeATENbHOCTh KHU3HeeATeNbHOCTh. bakT | ocoGeHHoCcTH (bopMbl OakTepUaIbHBIX KIETOK | OaKTepuil Ha FOTOBBIX
Oakrepuil. 3HaueHUe | epuUu — MPUMUTHB- CTpO€-HUs Ha PUCYHKE MUKpOIperna-paTax ¢
OakTepuil B IpUpOJie | HbIE OJHOKJIETOUHBIE Op- | OakTepuil. yueOHuKa.PazinuuaTh noHsTHA: UC-TI0JIb30BaHUEM

M )KHU3HHU YCIIOBCKaA

ranu3Mel. CTpoeHue Oak-
Tepuii. PazmHoxenue.
OakTepuil eIeHreM

«aBTOTPO(DBI», KITeTEPOTPOPBI»,
«IIPOKAPHOTHI», «3YKapUOTHI.
XapakTepu30BaTh MPOLIECCHI

MHKPOCKOIIa.




KJIETKM HaaBoe. bakre-
pHH KaK caMasi IpeBHss
rpyIIa OPraHu3MOB.
[Ipoueccel xxu3nenes-
TEJIBHOCTU OAKTEPHIA.
[TonsTHE 00 aBTOTpOdax
U rerepoTpodax, mpoxa-
pPHOTAX U DYKAPHOTAX

KHU3HE-JICATEITLHOCTH OaKTepHH
Kak mpoka-puoT.CpaBHUBATH U
OIICHUBATh POJIb OaKTe-pHii-
aBTOTPO(OB U OAKTEPHIA-TeTepO-
TpodoB B pupoaeyY MmeHue
paboTaTh ¢ 1a00paTOPHBIM
000pyI0BaHUEM,
YBEIUYUTEIbHBIMHA IPUOOPAMHU.
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['pude1. Obmas
XapaKTePUCTUKA.
Mmuoroo6pasue
rpu0oB.

MHuoroo0Opa3ue u 3Haue-
Hue rpu6oB. CtpoeHue
HUISTIOYHBIX TPUOOB.
[1necueBble rpuldbI, UX
WCTIOJIh30Ba-HUE B
3/IpaBOOXpaHEHHUH
(aHTUOMOTUK MEHULINJI-
nuH). OTHOKJIETOYHBIE
rpudbl — Opoxoku. Ux
HCIOJIb30BAHUE B XJIe-
OOTIeUeHNH U TTMBOBape-
Hun. Cpreno0HbIE U SJ10-
BUTHIC TpUOHKI. [IpaBuia
cOopa 1 yrnoTpeoIeHHsI
rpu6oB B uuty. [lapasu-
TH4eckue rpuosl. Poib
rpubOB B IIpUPOJIE U
KHU3HU YeJIOBeKa

XapakTepu3oBaTh
CTpOoeHue
HUJIATIOYHBIX
rpu0oB.

[Tonmpa3nenars NUISIOYHbIE
rpuOBI HA TUTACTUHYATHIC U
TpyOuaThie. OMMCHIBaTh
CTpOEHUE MJIECHEBBIX TPHOOB MO
pPUCYHKY yueOHHKA. OOBICHATH
TEPMUHBI «AHTHOMOTHUK» U
CTEHUITWIUTNHY. Pacro3HaBaTh
CheOOHBIE U SITIOBH-THIE TPUOBI
Ha Ta0auIax U pUCyHKax
ydeOHMKaA. Y4acTBOBATh B
COBMECTHOM O0CYX/Ie-HUH
paBWJI cOOpa U UCIIOJIb30BAHUS
rpu60oB.OOBACHITH 3HAUCHUE
rpuOOB /AJIs Ye-JI0BeKa U JIs
MPUPOJIbI

['oToBUTH MU-
Kpompemnapar
KYJIbTYpbI

npoxoken. 3ydats
IJIECHEBbBIE TPUOBI O]
MHUKPOCKO-TIOM TIpU
Ma-JIOM yBEJIH-UYE€HUU
Ha TO-TOBBIX
n\MHKpompena-
parax.DJIeKTPOH-HbIE
TaOJIMLIBI U IIJIAKAThI.




Beenenue — 2 u
P.1. HacnencTBeHHOCTB, cpena u 00pa3 *KU3HU — (GaKTOPHI 3T0POBBS — 6 U

P.2. IlenocTtHOCTH OpraHu3Ma 4ejJoBeKa — OCHOBA €r0 JKU3HEACITEIIbHOCTUA — 7 4.
P.3. OnopHo-aBurarenbHas cuctema. @U3nYeCcKoe 310pOBbe — 7 U.

P. 4. Cucremsl x)u3neobecrieuenust. QopMupoBaHue KyJIbTyphl 310pOBbs — 28 4
P.5. PenpotykTuBHas cuctema u 3J0pOBbe — 3 4.
P.6. CucreMsl peryasiuu Ku3Heaes I TETbHOCTH — 7 4.
P.7. Cps3b opranusma c okpyxaronieit cpenoit. CeHcopHbIe CUCTEMBI — 6 4.
0O606mmenne — 1 u.

TemaTnueckoe MmiIaHUpOBaHUE B § Kilacce

OpraHW3MOB: HabOJIOIEHUE,
u3Mepe-Hue, SKCIIEPUMEHT.
JlabopaTtopHas pabora 1
«/letictBue dpepmenTa
KaTaja3bl Ha MIEPOKCH]T
BOJIOPOJI»

KHU3HCOACATCIIb-
HOCTH

Paznuuate nponecc pocra u
npouecc pa3BuThs. ONUCHIBaTH
MIPOLIECC JICTICHUS KIETKH.
BrInoIHATE 1ab0paTopHbIi
OTIBIT, HAa-0JII0/1aTh
MIPOUCXOJISIINE SBJICHUS,
bukcupoBaTh pe3yabTaThl
HaOII0Ie-HUsl, IEN1aTh
BbIBO1b1. COOIIOAATH MpaBuMiia
paboTHl B KabU-HETE,
oOpareHus ¢ 1ad0paToOpHbIM
000pyI0oBaHEM

No | Tema Conepxxanue enesas yctanoBka | Konmuu | OcHOBHBIEC BUIBI AesTeNbHOCTH | Mcmonb3oBaHme

/ ypoka €CTBO | 00yJarouuxcsi Ha ypoKke/BHEY- 000poTI0BaHUS

1 YacoB | pOYHOM 3aHSATUU

Pacrenust — mpou3BOAMTENN OPraHUYECKOTO BEIIECTBA

1 | Knerka — Crpoenue opranuzma W3yuuts ctpoenue, |1 Ha3biBaTh OCHOBHBIE YaCTH Mukpockon
CTPYKTYpHas YEJI0BEKa: KJIIETKH, TKa-HHU, XUMHUYECKUN COCTaB kjeTku. OnucsBaTh GyHKIUU 1 (poBoH,
eANHUIA OpraHbl, CHCTEMBI OPraHOB. KJIETKH TaK K€ Ipo- opraHou10B. OObSICHSTD MHUKpOIpEena-parsl,
opraHusma Mertoap! n3yde-Hus KUBBIX L[ECChI MOHITHE «PEPMEHT. nabo-paTtopHoe

000py10Ba-HUE




KomrmoneHTsI
Oopranusma
JeJI0BEKA.

Crtpoenue opranuzma
YelloBeKa: KJIIETKH, TKa-HHU,
OpraHbl, CHCTEMbI OPraHOB.
MeTo 16l U3y4e-HUS KUBBIX
OpraHuU3MOB: HaOJI0/IEHUE,
U3Mepe-Hue, SKCIIEPUMCHT.
JlaboparopHas padota 2.
«KneTku u TkaHu nmoj
MHUKPOCKOTIOM)

O000ImuTEL U
yrayOuTh 3HAHUS
yUaIuXCs O Pa3HBIX
BHJIaX ¥ TH-TIOB
TKaHEH 4eJIoBeKa

OnpenensTh MOHATUS: «TKAHbY,
«CHU-HAIICY,
«Heupornusa».Ha3piBaTh TUIIBI U
BUJIBI TKAHEH T10-3BOHOYHBIX
KUBOTHBIX.Pa3nuyare pazHbie
BUJIBI ¥ TUIIBI TKa-HEH.
OnuceiBaTh 0COOEHHOCTH TKa-
Hell pa3Hbx TUNOB. CoOnroaTh
npaBuiia oOpalleHus ¢
MUKpOcKonoM.CpaBHUBATh
WUTIOCTPALMK B YUEOHHU-KE C
HATYpaJTbHBIMH

00bexTaMu. BRIOTHATE
HaOJIOIEHUE C IIOMOIIBIO
MHUKPOCKOTIA, OTUCHIBATH
pe3ynbTathl. CoOmo1aTh
npaBuiia paboThl B KaOHU-HETE,
oOpareHus ¢ 1ab0paTOpHBIM
000pyT0BaHHEM

Mukpockon

U ppOBOI,
MHKpOIIpena-parsl
TKaHEen

O6miee crpoeHue
ckenera. OceBoi
CKeneT

Ctpoenue, cocraB
H COequHEe-HUE
Kxocrei. JIabo-
paTopHas pabdoTta 3.
«CTpoeHHe KOCT-
HOM TKaHU
JlaGopaTtopHas pa-
6ota 4. «CocTtaB
KOCTEi»

Onopa u IBMKEHUE.
OnopHo-aBUraTeIbHAas
cucrema. Metopl n3yde-Hus
JKUBBIX OPTaHU3MOB:
HaOII0ZICHUE, U3MEpe-Hue,
akcriepuMeHT. CKeseT
T'OJIOBBI M TYJIO-BHIIIA.
Ckenet KOHEYHO-
creit.CTpoeHue ckenera nosi-
COB KOHEYHOCTEH, BepX-HEi
M HIDKHEH KOHEYHO-CTEM.
Ckener
KOoHeuHocTenCTpoeHue
CKeJeTa Mmos-coB

N3yuuts cTpoeHue,
COCTaB U TUIIBI
coeu-HeHUs
Kocteil. U3yuuthb
CTpOEHUE U
0COOCHHOCTH
CKeJIeTa rOJIOBBI U
TYJIOBUIIA

a3bIBaTh YaCTH CKEJIEeTa.
OnuceiBaTh PyHKIIHH
ckenera.OnuckIBaTh CTPOCHUE
TpyOYaThIX KO-CTEH U CTPOCHUE
cycraBa.PackpriBaTh 3HaUCHHE
HAJIKOCTHHIIBI, XPAIIa,
CYCTaBHOW CYMKH, I'y04aToro
BEIIECTBA, KOCTHOMO3TOBOM
MI0JIO-CTH, )KEITOTO KOCTHOTO
Mo3ra. OObSICHITh 3HAUCHUE
COCTaBHBIX KOMIIOHEHTOB
KOCTHO# TKaHU.BBIOTHATH
1ab0opaToOpHBIE OIBITHI,
¢bukcupoBath. OMUCHIBATH C

PaboTa ¢ Mmy-JspKOM
«Cke-neT yenoBe-
Ka» DJEKTPOHHbIE
TaOJIUIBI U MIJIaKaThI




KOHEYHOCTEH, BEPX-HEU U
HUWKHEU KOHEeuHO-cTel. JL.P.
5. «MccnenoBanue cTpoeHus
IIJIEYEBOTO MOsICa»

MOMOIIIBIO WILTIOCTPA-1IUU B
yu4eOHHUKE CTpOEHUE
yepena.Has3piBaTh OTIEBI
IMO3BOHOYHHUKA U YaCTH
M03BOHKA.PackpbIBaTh 3HaUCHHE
yactell mo-3BoHka. OObICHATE
CBSI3b MEXK/Iy CTPOCHUEM U
(GYHKIIUAMH TTO3BOHOYHHKA,
rpyn-

HOM KJIeTKH. Ha3pIBaTh yacT
CBOOOIHBIX KOHEU-HOCTEN U
MOSICOB

KOoHeuHoCcTeH. ONTUCEIBATh C
MOMOIIBIO WJUTKOCTPA-IHI B
yueOHHUKE CTPOEHHUE CKelleTa
KOHEYHOCTEH. PackppIBaTh
MPUYNHY PAa3INIHs B CTPOCHUU
nosica HUKHUX KOHEUYHO-CTEH y
MYXYUH U )KECHIIHUH. BEIABIATH
0COOCHHOCTH CTPOCHHUS CKEJIeTa
KOHEYHOCTEN B X0J1e HAOIIO-
JICHUSI HATYPAITBbHBIX 00BEKTOB

Mprmegnas
cuctema. CtpoeHue
1 (DYHKIIMH MBIIIIII.
Pa6oTa MbIIIII]

Onopa u IBMWKEHHUE.
OnopHo-aBUTaTEIHHAS
cucteMa. MeTo1bl U3y4eHHS
JKUBBIX OPTaHU3MOB:
HaOIOICHUE, U3MEPEHHUE,

PackpbiTh CBSI3b
GyHKIIUY U
CTpOEHHUS, a TAKKE
pa3IuIui MEeXI1y
TJIaIKUMU U

PackpriBath cBsI3b yHKIMU U
CTpoOe-HHsI Ha IpUMEpe
pa3auuuil MEXy IIaIKUMU U
CKEJICTHBIMU MBIIIIAMH,
MUMUYECKUMU U KEBATEIbHBIMU

Mukpockon
nudpoBoi,
MUKpOTIpena-paTsl
MBIIIEY-HON TKAHM.
DNEeKTpOHHBIE

sKcrniepuMeHT. [IpakTuyeckas | CKelneTHbIMU MblIaMu. OnuchIBaTh € tabauubl. LHudpposas
pabota: «M3yuyeHnue MBILIIA-MU MOMOIIBIO MILTIOCTpa-IIUH B nabopaTopHsl 1o
pacrionoxe-Husl MBILII] YeJloBeKa. y4eOHUKE CTPOCHUE CKEJIETHON | (PU3HONIO-THH (IaTYUK
T'OJIOBBD» MBILIIIBI. cHJIoMep)
Crpoenne Tpancnoprt BemiecTs. N3yuuts OnpenensaTs NOHATHUSA: Muxkpockon
CEpACYHO- BHyTpeHHss cpena op- BHYTPEHHIOIO CpeNly «rOMeO0CTa3y», «POpMEHHbIE Muxkpockon




COCYMCTOM
CHUCTEMbI

raHu3mMa, 3Ha4cHHe €
nocrositHcTBa. KpoBeHocHas
1 TuM(paTHYECcKasi CHCTEMBI.
KpoBb. JIumpa. Metoas
W3YUYCHHUS JKUBBIX
OpraHu3MOB: Ha-OJt0/ICHUE,
M3MEpEHHUE, SKCIIEPUMEHT.
JlaboparopHas padota 6.
«CpaBHEHHE KPOBH U€JIOBEKa
C KPOBBIO JIATYIIKI

opraHusma
YeJI0BeKa, €
CTPOEHHE, COCTaB U

byHKIIH.

3JIEMEHTBI KPOBU», «ILJIa3May,
«aHTUTCHY, «AHTUTEIION.
OOBACHSATD CBSI3b MEXKTY
TKaHEBOM KHJIKOCTHIO, TUMPOit
Y IIJJa3MOM KpPOBHU B OpPraHu3Me.
OnwuceiBaTh QyHKINN
kpoBu.Ha3wBath QyHKITMN
SPUTPOLIUTOB, TPOMOOIIUTOB,
neiikonuToB. ONMCHIBaTh BKIIAA
PYCCKOM HayKu B pa3BUTHE
MeauIHBL. OTIICHIBATH C
MMOMOIIBIO WJUTKOCTPa-LIHI B
yueOHHUKe IpoLiecc CBEPTHIBA-
HUS KpOBH U (Haroruros.
BrimonHsaTs mabopaTtopHbie
HaO0II0-AE€HHUS C IOMOILBIO
MUKpOCKOTa, (PUKCUPOBAThH
pe3yNIbTaThl HAOIOAC-HUH,
nenath BbIBoIbL. CoOM0AaTh
npaBuiia paboOThI B KaOU-HETE,
oOpareHus ¢ 1ab0paToOpHBIM
000py/TOBaHHEM

U ppOBOI,
MUKpOIpena-paTsl

JIBr>kKeHrE KpOBHU
10 cocy/iam.

TpaHcIopT BEIIEeCTB.
KposenocHas u nmumda-
THYecKas cucteMbl. Kpo-
BSIHOE JIaBJICHUE U IYJIBC.
MeToabl H3y4eHUs )KUBBIX
OpraHM3MOB: HaOJIIOICHHE,
HU3MEpEHHUE, IKCIIEPUMECHT.
[IpakTuueckas padota
2.«Onpenenenue YCC,
CKOPOCTH KPOBOTOKa»,

N3yduTh NpUYUHBI
JBUKEHUSI KPOBU IO
CoCy/IaM.

OnuceIBaTh C IIOMOIIBIO
WJUTFOCTPA-IIMA B y4eOHUKE
CTPOCHHE Cep/Iia 1 ImpoIecc
CepJICUHBIX

cokpaieHuid. CpaBHUBAaTh BUJIbI
KPOBEHOCHBIX CO-CYJIOB MEXITY
c000i1.OnuchIBaTh CTPOCHHE
KpPYyroB KpOBO-OOpaIeHusl.
[TonuMatp paznuyue B
HCIO0JIb30Ba-HUU
MIPUJIAraTeIbHOrO «apTepHallb-

Hudposas
JabopaTopusi 1o

¢bu3nosIo-Tuu (AaTINK
YCC)




3. «MccnenoBanue pe-
(IIEKTOPHOTO MPUTOKA KPOBH
K MBIIIIaM, BKIFOYUBITUMCS
B paboTy»

J/p 7. «Onpenenenue
MHUHYTHOTO 00BEMaA
KpOBOOOpAIeHUS
KOCBEHHBIM METOJIOM B
MIOKO€ U Mociie (U3NYeCcKout
Harpy3ku» M3mepenue
apTEpUANBHOTO JTaBJICHUSI.
Omnpenenenue
CHCTOJINYECKOTO H
MHUHYTHOTO 00EMOB KPOBU
pacyeTHBIM METOJIOM

HBI» IPUMEHUTEIILHO K BULY
KPOBH U K COCylaM

Perynsuus
KpOBOOOpaIeHus
[Ipenynpexnenue
3a00JIeBaHUM

cep/ia M COCy/IOB.

Kposenocnas u numda-
THYECKask CUCTEMBI. Bpen
TabakoKypeHus. MeTo bl
W3Y4YEHHUS KUBBIX
OpraHu3MOB: Ha-OJt0IeHUE,
H3MepeHue, SKCIIEPUMEHT
[IpakTuueckas padoTta 4.
«JlokxazaTenbcTBO Bpeaa
TabaKOKYpPEHUS»

N3yuuts paboty
cepana ot puzmye-
CKUX Harpy3ok u
BIIUSTHUS
HETraTHUBHBIX
dakTopoB
OKpYy»Karo-11en
Cpelbl

PackpbiBaTh NOHATHS:
«TPEeHUPOBOY-HBIN 3pPexTy,
«pyHKIIMOHATBHAS TTPOOay,
«J1aBAIIasl TOBSI3KA», KTYT»
OOBACHATH BaKHOCTD
cUcTeMaThye-cKux (pu3ndeckux
Harpy30K JijIsl HOp-MaJIbHOTO
cocrosinus cepaua.Paznuuate
MPU3HAKU PA3IUYHBIX BU-JIOB
KpPOBOTEUYCHU . AHAJIU3UPOBATH
1 006001aTh HHPOP-MAIIHIO O
MOBPEKICHUSIX OPraHOB
KPOBEHOCHOM CHCTEMBI U
npuéMax OKazaHHs IepBOU
MIOMOIIH B X0J1€ TPOJOKEHUS
paboThl HAJl TOTOBBIM MPOEKTOM
«Kypcbl nepBoit nomouy AJis
IIKOJIbHUKOB)

Hudposas
naboparopus 1o

buznoso-TNN
(apTepuanab-HOTO
JTaBJIe-HUs)




O0o0mmenue
Bnusiaue ¢puznyue-
CKHX YNPaKHEHUU
Ha CepJEeYHO-COCY-
JMCTYIO CUCTEMY

VYkperneHue 310pOBbs.
Bnusiaue ¢puznyeckux
YIPa>KHEHUI Ha OPraHbl U
CHUCTEMBI OpraHoB. MeTo bl
M3Y4EHHUs )KUBbIX
OpraHuU3MOB: Ha0JI0/IEHUE,
U3MEpEeHue, SKCII-PUMEHT.
[IpakTnueckas padota 5.
«DyHKIIMOHAIBHAS CEp-
JIEYHO-COCYUCTast MpoOa»

Bocrnuranue 6epex-
HOTI'O OTHOIIICHUS K
CBOEMY 3/I0POBBIO,
IIPUBUTHEC UHTCPECA
K U3YyYCHHIO
npeaMera

Paznnuath npu3HaKu pazaMyHbIX
BU-7I0B
KpoBoTeueHU.OnuchIBaTh €
MMOMOIIBIO WJUTKOCTPA-LHI B
yueOHUKE MEpbl OKa3aHuUs
NepBOW MOMOUIH B 3aBUCUMOCTHU
OT BHJIA

KPOBOTEUEHUS. BRIIOIHATE OTIBIT
— Opath PyHKINO-HAIBHYIO
npo0y; puKcupoBaTh pe-
3y/lbTaThl; IPOBOAUTH
BBIYMCIICHUS U JIENaTh OLICHKY
COCTOSIHUS cep/iia 1o
pe3ynabpTaTam onbita.CobmonaTh
npaBuiia paboThl B KaOH-HETE,
oOpaiteHus ¢ 1abopaTOPHBIM
000py/TOBaHHEM.
AHanu3upoBath u 000011aTh
UH(POP-MaIUIO O OBPEKACHUAX
OpPraHOB KPOBEHOCHOM CUCTEMBbI
1 npuémax OKazaHus MepBOM
MIOMOIIY B XOJI€ MPOJOKEHUS
paboThI HaJl TOTOBBIM MPOEKTOM
«Kypchel nepBoii moMouy Jjist
HIKOJIbHUKOBY»

[Mudposas
nabopaTopHst 1o

bu3noI0-TUN (IATIHK
UCC u apre-
PHAIBHOTO JaBJICHHS

Crpoenue u
(GyHKIMH OPTaHOB
JIbIXaHUS

Jpixanne. J{pixaTenbHas
cuctema. ['a3000MeH B
JETKUX U TKaHAX. MeTo- bl
W3Y4EHHUS KUBBIX Op-
TaHWU3MOB: HaOJIOIeHUE,
HU3MEPECHUE, IKCTICPH-
MmeHT.JlabopaTopHas pabora

N3yuuth cTpoeHue
JIETKUX U MEXaHU3M
razooOmMeHa.

OnuceIBaTh CTPOCHUE JIETKUX
yeao-Beka. OObICHATD
MIPEUMYILIECTBA ATbBEOJISIPHOTO
CTPOCHMS JIETKUX TI0 CPAaBHEHHIO
CO CTPOCHHUEM JIETKUX Y
MpeICTaBUTENCH JPYTUX
KJIaCCOB IT0-3BOHOYHBIX
JKUBOTHBIX. PacKpbIBaTh poJIb

Hudposas
JabopaTopus 1o

9KOJIOTUH (JIaTYHK
OKH-CH YTJIepO/ia,
KHCJIOPO/a,
BJIAYKHOCTH)




8. «CocraB BIBIXaEMOIr0 U
BBIJIBIXa€MOT0 BO3TyXa»

remMoryio0uHa B ra-3000MeHe.
BrimonssaTe nabopatopHbii
OTIBIT, Je-J1aTh BHIBOJ MO
pe3yibTatam onbita. CoOmoaaTh
npasuiia paboThl B KaOK-HETE,
oOpaiteHus ¢ 1abopaTOPHBIM
000py/T0BaHHEM
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JpIxaTenbHbIe IBU-
skennsa boie3nu
OPraHoB JbIXaHUS

Hpixanue. JlpixarenpHas
cuctema. Bpen Tabaxo-
KypeHus. MeTOIbl H3y-UeHUs
YKUBBIX OPTaHU3-MOB:
HaOJIOZICHUE, U3-MEpEHNE,
skcniepuMeHTt. JlaboparopHas
pabora 9. «J/IpIxaTenpHbIC
TIBUKCHHS

10.«M3mepenune oobema
TPYAHOM KJIETKH y YEJIOBEKa
TIPH JIBIXaHUT

11.«Kaxk mpoBepuTh
caTyparyio B JOMaITHIX
yCIOBHSIX» Perymsus
IpIxaHus. [ urueHa opranoB
IpIxa-Hust. 3a00JIeBaHHS
Opra-HOB JIbIXaHUS B UX
npenynpexaenue. Vu-
(dhekroHHbIe 3a001€BaHUS U
MEpbI UX MPO(PUITAKTHKH.
Bpen TabakokypeHus.
[IpakTuueckas padota 6.
«OrmpeneneHue 3amsbl-
JICHHOCTH BO3/yXa

CdhopmupoBats 3Ha-
HUSI O MEXaHH3ME
JIbI-XaTeIbHBIX
JIBIDKCHUH,
pa3BUBATh MMOHSATHE
«ra3000Men».

OnwuceiBaTh QyHKINN
nradparmer. HazpBaTh oprassl,
Yy4acTBYIOIIME B MpoLiecce
JIBIXaHWSI. BRITOTHSATE
71a00paTOPHBIN OMBIT HA TOTOBOM
(WS M3TOTOBJIEHHOM caMo-
CTOSITENILHO) MOJIENH,
HaOJIIOAAaTh TMPOUCXOISIINE
SIBIICHUSI U OTTUCHI-BATh
MPOLIECCHI BIOXA U
BbI10xa.Co0moiaTh mpaBuiia
paboThl B Kabu-HeTe,
oOpareHus ¢ 1ab0paToOpHBIM
obopynoBanuem PackpriBaTh
MOHSTHE KU3HEHHAs EMKOCTh
NErkux».OOBSICHATH CYTh
OTIaCHOCTH 3a00J1e-BaHUS
TPUIIIOM, TYOSPKYIE30M JIET-
KUX, pakoM J€rkux. HazpiBath
(bakTOpBbI, CIOCOOCTBYIO-1ITUE
3apakeHUIO TYOepKyIE30M JIET-
kux.HaspiBaTh Mephl,
CHIOKAIOIIIHNE BEPO-ATHOCTD
3apakeHust OOJIC3HIMU,
nepesaBacMbIMU 4eEPE3
BO3ayX.PackpbiBaTh croco0

Hudposas
naboparopus 1o

¢u3non0-TUN (AaTYNK
YaCTOTHI JbI-XaHUS )
Hudposas
naboparopus 1o
AKOJIOTHH (JaTYUK
OKH-CH yTJIEPO/Ia)
naboparopus 1o
¢buznon0-ruu (IaTIYNK
YaCTOTHI JIbl-

XaHUS)




UCTOJIb30BaHus (urooporpadun
JUISL AMArHOCTHKH MATOT€HHBIX
U3MEHEHUN B JIETKUX. OOBSICHATH
BaXHOCTH TUTUEHBI TIOME-IIEHUN
U IbIXaTeJIbHON TUMHACTUKHU JIJIS
310pOBbs yenoBeka. I IpoBoauTe
OTIBIT, (PUKCUPOBATH pe-
3yJIbTaTHl U JIeNaTh BBIBOJ O pe-
3yabTaTam onbita. CoOmoaarh
npasuiia paboThl B KaOH-HETE,
oOpalteHus ¢ 1abopaTOPHBIM
000py/T0BaHHEM

11 | O6meH BemecTs. [Inranwme. [InmeBape-Hue. N3yunTh 3HaUECHUE Onpenenars NOHIATHE DIIEKTPOHHBIE
[Intanue. [InmeBapuTenpHas cucreMa. | U CTPOCHUE «muieBape-oue». OnuceiBaTh ¢ | TAOIMIIBI U IJIAKATHI.
[InmeBapenne Mertons! n3yde-Hus KUBBIX | Pa3JINYHBIX OPraHOB MTOMOIIBIO WILTIO-CTPALlUi B [Mudposas

OpraHu3MOB: HaONIIO/IEHNE, MuuieBape-Husl. yueOHHUKE CTPOCHHE IH- naboparopus 1o
n3Mepe-HUe, JKCIIEPUMEHT. [IeBapUTEIbHONU CUCTEMBI. skosioruu (aatyuk pH)
[IpakTuueckas padota 7. Ha3piBaTh yHKITMN pa3aTuIHBIX
«OnpeneneHue MecTo- Opra-HoB
TOJIO’KECHHUSI CITFOHHBIX nuuieBapenns. HazpBaTe MecTa
Kenes» BIIaJICHUS THILEBA-PUTEIbHBIX
XKEJIE3 B MUIICBAPUTEIIb-HbIN
TPAKT. BBINOIHATH ONIBIT,
CPaBHMBATh pe-3yJbTaThl
HaOJII0/IeHNs C OIIMCAaHUEM B
y4eOHUKE
12 | IlumeBapeHue B IIutanue. Ilumepape-uue. PackpriBath PackpriBaTh QpyHKIIUN Hudposas

POTOBOM MOJIOCTH.
Jd/p 8
«Pacmiemnsienue
BEIIECTB B POTOBOM
MOJIOCTH

HI/IH_[eBapI/ITeJ'ILHaH CHUCTEMA.

MeTo1bI U3y4e-HHS KUBBIX
OpraHM3MOB: HAOJIIOJICHHUE,
u3Mepe-Hue, IKCIIEPUMEHT.
JIaGopatopHas pabora 12.
V3yueHne KUCI0THO-

(GyHKIMY CIIOHBI U
KEIMyJOYHO-TO COKa
JUIS IIpoliecca
HUIIeBapEHUs

ciroHbl. OnU-ChIBaTh CTPOEHUE
KEITyI0YHOU cTeH-Ku. Ha3piBaTh
aKTHUBHBIE BEIIECTBA,
JEHCTBYIOIIME Ha MHUILEBOI
KOMOK B JKEITyJIKE, U UX
byHkuyy. BeIonHATH

JabopaTopus 1o
9KOJIOTUH (JIATYHK

pH))




HIeJI0YHOro Oananca
MUILEBBIX TPOTYKTOB

13. «/leficTBue hepmMeHTOB
CIIIOHBI Ha Kpaxmain,

14. «/lefictBue hepMeHTOB
YKEITYJOYHOTO COKa Ha OeJIKU

71a00paTOPHBIE OTIBITHI,
Ha0JII0AATh MPOUCXOISIINE
SABJICHHUA U ACJIaTh BBIBO/J I10
pe3yabpTaTtaM Ha-

omonenunil. Codmoaars npasuia
paboThl B Kabu-

HeTe, oOparnieHus ¢
71a00pPaTOPHBIM 000PYIOBAaHUEM

13 | OOmeH BemecTB U | PanimonansHOE nuTaHue. YcTaHOBUTH Onpenensitb MOHATUS [Mu¢posas
SHEPrud . Hopwms! u pexxyM nuTa-HUsl. | 3aBUCHU-MOCTh «OCHOBHOW 00MEH», «00Imnii naboparopust 1o
Burtamunb! MeToabl H3y4eHUs )KUBBIX MEXTy THIIOM o0Men».CpaBHHUBATH OpraHu3M | GU3UOJIO-THUH (JTATIUK

OpraHu3MOB: HaOIIIOICHHE, NS TeTbHOCTH YeJI0- B3pOCIIOTO U pebEHKa IO YaCTOTHI JIbI-XaHUS,
n3mepenue. [Ipaktudeckas BEKa M1 HOpMaMH ITOKA3aTeNsIM OCHOBHOTO 4cCcC,
pabora 8. «Omnpenenenue MU-TaHUsI, Yepe3 oomeHa.OOBICHATH apTepuaIbHO-TO
TPEHUPOBAHHOCTH OCHOB-HBIC 3aBHCUMOCTB MEKIY TH-TIOM JTABIICHUS] )
OpraHusMa 1o TTOHSATHS: NeSITeTbHOCTH YeJIOBEeKa U HOP-
(YHKIIMOHATBHOU MTpo6e» «OCHOBHOW 0OOMEH», MaMmHu nutanus. [IpoBoauTs
«oOmumii oOMeH». OIIEHUBAHKE TPEHUPO-BAHHOCTH
OpraHu3Ma C OMOIIBIO
(GYHKITMOHATBLHOM MPOOHI,
(GUKCHPO-BaTh PE3YJIbTAThI U
JieNaTh BBIBOJI, CPABHHUBAs
9KCIIEPUMEHTANIbHbIE JTaHHbIE C
STAJIOHHBIMHU
14 | Ponb koXkH B Pounb ko1 B TEpMOpETY- PackpbiBaTh poiib KrnaccudunupoBars NpUUYHHBI [Tudposas

TEPMO-PErysiuu

JALMK. 3aKaJMBaHUE.
Oxa3zanue nepBoi Mo-MOUIH
IIPU TEIIOBOM M COJTHEUHOM
yJaapax

JL.P 15. «Onpenenenue
KOKHO-COCY/AUCTON peakLuu
(meton nepmorpaduzma)»

KO-XH B
TEPMOPETYJIs-LIUU.
OnuceiBaTh
NPUEMBI TIEPBOU TO-
MOIIH NpH
TEIJIOBOM U
COJIHEYHOM yJiape.

3a00-neBanuil Koxxu. Ha3piBaTh
IPU3HAKU 0K0Tra, 0OMOpo-
XKeHMs KOXU. ONUCHIBATH MEPHI,
IPUMEHSEMBbIE TIPU 05KOTaxX,
00MoporkeHHax.OnuchIBaTh
CUMIITOMBI CTPUTYLIETO JIUILAs,
yecoTkH.Ha3pBaTh Mepbl
npo(UIAKTUKN MH-(PEKIIMOHHBIX

JabopaTopusi 1o
(bHU3UOJIO-TUN JATYUK
TEeMIepaTyphl U
BJIAYKHOCTH)




KO>KHBIX
3a0oseBanuil. OnpenensaTh
MOHSITUE «TEPMOPETYIISI-IIUS.
OnuceiBaTh CBOMCTBA KOXH,
MTO3BOJISIFOILIME €11 BBITOJIHATh
yHK-

[IUI0 OpTaHa TEPMOPETYIISALIUHN.
PackpeiBaTh 3HaUeHUE
3aKaJUBaHMs IJIsl OpraHu3Ma
.OnnceBaTh BUIEI
3aKaJIMBAIOIIHNX MTPOLIETYP.
HaspiBaTe NpU3HAKHU TETIOBOTO
yla-pa, COJHEYHOTO
yaapa.OnucsiBaTh NPUEMBI
MepPBOI TOMOIIU TIPH TETUIOBOM
yzape, COJTHEUHOM

yaape. AHaIU3UpOBaTh U
0000maTh HHGOP-MAIHIO O
HapYIICHUAX TEPMOPETYIS-1IHH,
MOBPEKICHUIX KOXKH U TPHUEMaX
OKa3aHWs IepBOM MOMOIIH B
XOJIe 3aBEPIICHHS pabOTHI HAT
npoekToM «Kypchl nepBoit
MOMOIUIH JUISl INKOJIBHUKOBY

15

ABTOHOMHBIN
OTJIEJ1 HEPBHOM
CHCTEMEI.
Heiiporymopansna
sl perymsiuus.
CoMaTH4ecKui 1
BEreTaTUBHBIN
OT/I€JIbl HEPBHOM
CHCTEMBI

HeiiporymopanbHnas pe-
TYJISIUS TPOIIECCOB
KU3ZHEJESITEILHOCTH Op-
raHu3ma.

JlaGopaTtopHnas padora 16.
«OlieHKa BereTaTUBHOM
PEaKTUBHOCTH aBTOHOMHOM
HEPBHOM CHUCTEMBI

N3yuuTh cTpocHHNE
U 3Ha4YEHUE
aBTOHOM-HOU

HepBHOﬁ CUCTC-MBI.

HaspiBaTh 0COOEHHOCTH pabOTHI
aB-TOHOMHOTO OT/IeJIa HEPBHOU
cucre-mbl.Paznnuars ¢
MIOMOIIBIO WITFOCTPAIIMU B
y4eOHUKE CUMITATUYCCKUN U
napa-CHUMITaTHICCKU T
MOJIOT/ICITBI ABTO-HOMHOTO
OT/ieJla HEPBHOM CHUCTEMBI TIO
0COOEHHOCTSIM

Hudposas
JabopaTopusi 1o

(bHU3UOIIO-TUN TATYUK
apTepUATBHO-TO
JaBieHus (IyJabca)




crpoenus.Paznuuars
MapacUMIAaTUYECKU U
CUMITATUYECKHU I TIOJIOTACIIBI IO
0C0-OCHHOCTSIM BJIMSTHUS Ha
BHYTpeHHHE OpraHbl. OOBSICHATH
Ha MIpUMEpE peakiui Ha CTPEcC
COTJIACOBAHHOCTH PabOTHI KeJE3
BHYTPEHHEW CEKpELMH U OTAE-
JIOB HEPBHOM CUCTEMBI,
paznuuue

MEXKy HEpBHOM U TYMOPAJIBHON
pe-Tyssiuei mo odemy
XapakTepy BO3JEHCTBUS HA
OopraHu3M. BEITIOTHATH OTIBIT,
HaOJIIOAATh TPOUC-XOISIINE
MPOIIECCHI U CPABHUBATH
MOJTYYCHHBIEC PE3yIbTaThl OIbITA
C OKUJAaeMbIMU (OITUCAHHBIMU B
TEKCTE yICOHHMKA)




Beeacuune — 24,
P.1. Opranuszm — 19 u.

TemaTnueckoe miaHupoBaHue B 9 kiacce

P.2. Bun. [onymsiiusi. DBosronusi BUAOB — 13 4.
P.3. MecTo yenoBeka B CUCTEME OPraHU4EeCKOro Mupa. — 12 4.
P.4. buouenos. DOkocucrema - 144

P.5. Buocepa — 7 u.
O600mmenue — 1 4.

pa3BHUTHE
OpPTraHW3MOB.
PacturensHBIN
OpraHu3M
’KuBoTHBIN opra-
HHU3M U €T0
0COOEH-HOCTH.

TEHUI: aBTOTPO(PHOCTH,
HECIOCOOHOCTh K aKTHB-
HOMY TICPEIBUKCHHUIO,
pa3MenieHrne OCHOBHBIX
JacTeil — KOpHS U mo-0era
— B JIBYX pPa3HbIX cpeax.
OcoOEHHOCTH pPaCTUTEIHHOM
KJIETKU: IPUHAIJICKHOCTD K
9y-KapuoTam, HaJluuue Kie-
TOYHOM CTEHKH, IJIACTUJI U
KPYITHBIX BaKyoJICH.
CriocoObl pa3MHOKEHUS
PaCTEeHHMIA: TOJI0BOE U
oecnosioe. OcoOGeHHO-CTH
MOJIOBOTO Pa3MHO-

xeHnus. Tumel 6ecrionoro pas-
MHO>KEHHUSI: BETE€TaTHB-HOE,
CHIOpaMHu, JIeJICHH-eM KIIETKU
HagBoe OCOOEHHOCTH

00001maTh
CYIIIECTBCHHBIC
MpU-3HAKU
pacteHuii u
pacTUTENBHON
KIJICTKH.

Brigenurs 1 0000-
IUATH
CYIIIECTBCHHBIC
MIPU3HAKU CTPOCHUS
Y TIPOIIECCOB
KHU3HEIe-
SITCIILHOCTH
JKHUBOTHBIX

CYIIIECTBEH-HBIC MPU3HAKU
pacTeHUM U paCTU-TEIBHON
KJIETKH. XapaKTepru30BaTh
0COOEHHOCTH TIPO-11eCCOB
KU3HEIESITEIbHOCTH pacTe-HUM:
MUTaHUS, TbIXaHUs, POTOCUHTE-
3a, pa3MHOKeHHs.CpaBHUBATh
3Ha4YEHHE MOJIOBOT0 U 0ECroIoro
CIOCOOOB Pa3MHOKEHUS
pacTeHui, AenaTh BBIBObI Ha
ocHOBe cpaBHEHUS. OObICHSTD
POJIb PA3IUYHBIX pacTe-HUI B
JKU3HU YeTIOBEKa.

[TpuBOIUTH IPUMEPHI
MCII0JIb30Ba-HUS Y€JIOBEKOM
pa3HbIX CIOCOO0B Pa3MHOKEHUS
pacTeHuil B XO3SIICTBE U B
npupoe Beiaensate u 06001marth
CYILIECTBEH-HbIE PU3HAKU

No | Tema Conepxxanue enesas yctanoBka | Konmuu | OcHOBHBIEC BUBI AesTeNbHOCTH | Mcmonab3oBaHme

1/ ypoka €CTBO | 00yvarouuxcsi Ha ypoke/BHEY- 000pOTI0BaHUS

1 4acoB | pOYHOM 3aHSATUU

1 | Pa3mHOXeHHE U ['maBHBIE CBOMICTBA pac- YrnyOuts u 2 Boiaensats 1 06001math [{udpoBoii MUKpPOCKOIT

1 TOTOBBIC M-
KpoTpernapa-Thbl,
nmabopa-TopHoe 0060-
pyIOBaHHE JUIsl IPUTO-
TOBJICHUSI BPEMEHHBIX
MUKpOTIpEnapaToB
Bnaxxnsie mpenapatbl
KUBOTHBIX Pa3IMYHBIX
TUIIOB




KUBOTHBIX OPraHU3MOB:
MPUHAA-TISKHOCTH K
JyKapHoTam,
reTepoTpoHOCTB,
CIOCOOHOCTh K aKTHBHO-MY
nepeBUKEHUI0, 3a-00Ta O
IMOTOMCTBE, ITO-CTPOMKa
Kyl (THE3 T, HOP).
JleneHue >KMBOT-HBIX IO
crioco6am 100bI-BaHUS
MUIIA: PACTUTEIb-HOSITHBIE,
XUITHBIE, MTa-Pa3uTHIECKHUE,
MaTaTbIUKH, BCESTHBIE

CTPOCHHUS U MPOLIEC-COB
KHU3HEICATSTHHOCTH

KUBOTHBIX. HaOmonate u
OTIMCHIBAThH TIOBEJICHHE
KUBOTHBIX. Ha3pIBaTh
KOHKPETHBIC TIPUMEPHI
Pa3ITUYHBIX JTUKUX KUBOTHBIX U
Hau-00Jiee pacpoCTpaHEHHBIX
JIOManI-HuX
KUBOTHBIX.OOBSCHATH POJIb
Pa3TUYHBIX KUBOT-HBIX B )KU3HU
4eJoBeKa. XapakTepu30BaTh
CHOCOOBI TUTAHMUS, PACCETICHHUS,
nepeKuBaHus Hebaro-
MPHUSITHBIX YCTIOBUH U
MTOCTPOMKH JKH-JTHII YKHBOTHBIMH

OKOJIOTHYECKHE
(bakTOphI ¥ UX
JeliCTBHE Ha

Cpenbl KU3HU OPraHU3-MOB
Ha 3emJe: BOJIHas,
MOYBEHHAsA, OPraHU3-MEHHAas.

Hatb
XapaKTePUCTUKY
OCHOBHBIM cpeiaMm

BI:II[@J'ISITB H XapaKTepI/I3OBaTB
CyIlle-CTBEHHBIC MPU3HAKHU CPEJI
’)kn3HU Ha 3emie. Ha3niBath

Hudposas
nmaboparopusi TIo

9KOJIOTHH (AaTUYHK

OpraHu3M. VY CoBUS )KU3HU OPTaHU3MOB | KU3HU XapaKTepHble MPU3HAKU MYT-HOCTH, BJIaX-
B pa3HbIX Cpelax. OpraHu3MoB — oburarenei »Tux | HocTH, pH, yr-
Dkonorndeckue HaKTOpHhI: cpen Ku3Hu. XapaKTepru30BaTh JICKKCIIOTO Ta-3a U
abuoTHue-ckue, YepThl IPUCTIOCO0-JIEHHOCTH KHCJIOPO/Ia)
OMOTHYECKHUE U OPraHu3MOB K CpeJie UX
AHTPOTIOTEHHBIE HA3EMHO- oOutanus. Pacrio3naBaTh u
BO3IYIIIHAS, XapaKTepU30BaTh
IKOJIOTHYECKHE (DaKTOPBI CPEIbI
Bnusinue O6001eHue panee uzy- BrisiBUTH OCHOBHBIE Bbiensars u Xxapakrepu3oBaTth [udposas
MIPUPOIHBIX yeHHoro matepuana. Ot- 9KOJIOTHYECKUE MPU-YUHBI SKOJIOTUUECKUX naboparopus o
(dhakTopoB Ha HOIIICHUE YeJIOBEKA K npobaemMbl Onocde- npobieM B Guocdepe. 9KOJIOTHH (AaTUYHK
OpraHu3M MPHUPOJIC B UCTOPHH Ye- pol. [IpoBectn [TporHo3upoBath MO-CIEJACTBUS | BIAX-HOCTH, YTIJe-
YenoBeKa. noBevecTBa. [Ipobnemsr OIICHKY KadecTBa UCTOIIEHUS TPUPOTHBIX KHUCIIOTO rasa

6uochepsl: UCTOLIEHUE

PECYpPCOB M COKpaICHHUS

Y KUCJIOPOJIa)




IIPUPOJHBIX PECYPCOB,
3arps3HEHuE, COKpale-Hue
OMOJIOTUIECKOTO
paszHooOpasusi. Peme-anue
9KOJIOTMUYECKUX MPoOIeM
ouocdepsl: paroHaATbHOE
UCTIOJIb-30BaHUE PECYPCOB,
oXpaHa IpHUPOJIbI, Bce-00111ee
HKOJIOTHYECKOE 00pa3oBaHuE
HaceJe-HHUS.

JlabopaTtopHnas pabota
«O11eHKa KauecTBa
OKpYKarolen cpesib»

OKpYyKaro-11en
CpElbl.

O10JIOTHYE-CKOTO
pa3noo0Opaszus.O0cyxaaTh Ha
KOHKPETHBIX MPUME-Pax
HKOJIOTUYECKUE MPOOIEMBI CBOE-
r'o peruoHa u 6uocdeps! B
1EeJIOM. ApryMEHTHPOBATh
HEO0OXOJUMOCThH 3aIUTHI
OKpY>Karolleu cpebl,
COOIOIeHHSI TPABUIT
OTHOUIEHUS K KUBOW U HEKUBOU
npupoie. BEISIBISATE U OTICHUBATH
CTEMNEeHb 3a-TPSA3HEHUS
noMenieHuii. DuKCupoBaTh
pe3yNIbTaThl HAOTIOAC-HUIN 1
nenathb BeIBOALL. COOIMI0aaTh
npasuiia paboThl B KaOHU-HETE,
oOpaitieHus ¢ 1abopaTOPHBIM
000py/TOBaHHEM




