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IHosicHUTEJIBLHAA 3aNIMCKA

PaGouass mporpamma Kypca BHEYPOUHOH JESTENbHOCTH OOLIEMHTEIIEKTYalbHON
HampaBieHHOCTH  «[IpakTudeckas Ouonorus» peanusyeTcs B LEHTpe 0Opa3oBaHUsA
€CTECTBEHHOHAYYHOM M TEXHOJOTrMYecKOoM HampaBiieHHOCcTel «Touka pocta» MBOY COIII Ne
21 wm pa3paboTaHa B COOTBETCTBUM ¢ TpeboBaHUsIMH DenepanbHOTO TOCYIapCTBEHHOTO
00pa30BaTENBHOIO CTaHJApTa OCHOBHOTO o0Iero oOpa3oBaHus, TpeOoBaHMAMHU (hefepabHON
00pa3zoBaTeNbHON MPOTrPaMMBbl OCHOBHOT'O O0IIEro 00pa3oBaHMUS.

PaGouass mnporpamma Kypca BHEYPOUHOM JAEATEJBHOCTH OOLIEHHTEICKTYalbHON
HanpasieHHOCTH «[IpakThueckas Ouonorus» paspaboTaHa Ha OCHOBE HOPMAaTHBHO-IIPABOBOU
0asbl:

1. ®enepanpubiii 3akoH oT 29.12.2012 r. Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii
denepanun»,

2. ®I'OC 00O, yrBepxaeHHbIl npukazoMm MunoOpHayku Poccum ot 31.05.2021 r Ne
287,

3. [Tucemo MunucrepcTBa oOpazoBanust u Hayku Poccuiickoit denepanmu ot 18.09.2017
r. No 09-1672 «O HampaBieHHMH METOAMYECKHX PEKOMEHJAlUN MO YTOYHEHUIO TMOHITHS U
CONCpKAaHUS ~ BHEYPOUYHOM  ACATENBHOCTH B paMKax  peaju3aliil  OCHOBHBIX
00111e00pa30BaTeNbHBIX IPOrPaMM, B TOM YUCIIE€ B YACTH MPOEKTHOM JESITEIbHOCTH»

4. «CaHUTapHO-’NUJIEMHUOJIOTMYECKHE TpPEOOBAHMUSI K OpraHU3alUsM BOCIHUTAHUA U
oOyueHusi, OTAbIXa M O370pOBIEeHUS neTel u mononexu»2.4.3648-20 CanlluH 1.2.3685- 21
«['MrueHnYecKue HOPMATHBBI M TpeOOBaHUS K OOCCIEYCHUIO Oe30MacHOCTH U (W)
0e3BpeaHOCTH JIs YeloBeKa (PaKTOPOB CPebl OOUTAHUS Y,

5. Ilpuxaz MunucrepcTBa 00pa30BaHUS U MOJIOAEKHOW moNUTUKU CBEpUIOBCKON
obmactu ot 30.03.2018 r. Ne 162-J1 «O0 yrBepkaeHuu KoHienuuu pa3BUTHS 00pa3oBaHMs Ha
tepputopun CBepanoBckoil obnactu Ha nepuof 10 2035 rona»;

6. [Tucekmo MunucrepctBa oOpasoBanus u Hayku PO ot 14 nexabps 2015 r. Ne 09-3564
«O BHEYpOYHOH JEATEJIbHOCTH M pean3alud JIOMOJHUTENBHBIX 00Ie00pa3oBaTeIbHbIX
nporpamMm» (BMecte ¢ «METONMYECKUMH PEKOMEHIAIMSAMH I10 OpPTraHW3allid BHEYPOYHOU
JEATEIbHOCTH M PEaTM3al[iU TOMONIHUTENBHBIX 00Ie00pa30BaTeIbHBIX IPOrPaAMM);

7. Tlucemo MunucrepctBa IlpocBemenuss PO or 07.05.2020 r. Ne BB-976/04 «O
peanu3alud KypCcOB BHEYPOUHOM JeATeNbHOCTH, NPOTpaMM BOCIHMTAaHUS U COLMAJIM3AINH,
JIOTIONTHUTENNBHBIX ~ OOINIEpa3BUBAIOMIMX MNPOTPAaMM C  HCIOJB30BAHWEM JIMUCTAHIIMOHHBIX
00pa30oBaTeNbHBIX TEXHOJIOTHII»;

8. KoHnenmus 1yXOBHO-HPAaBCTBEHHOTO BOCTIMTAHUS POCCUHCKUX MIKOJIBHUKOB;

9. OOIT OO0 MBOY COMI Ne 21

10. Ycras MBOY COIII Ne 21.

B ocHoBy Kypca BHEYPOUYHOI JeSITebHOCTH OOIIEMHTEIIEKTyaTbHO
HanpaBieHHOCTH «[IpakTHyeckas OMOJIOTHS» 3aJ0XKEHO NpUMEHeHHe TH(POBBIX
n1abopaTopuil.

PaGouass mporpamma Kypca BHEYPOUHOW JEATEIBHOCTH OOMEWHTEIUICKTYaTbHOMN
HaInpaBJIEHHOCTH «[IpakTuyeckast GHOIOTHS» MO3BOJISIET UHTETpUPOBAThH
peanu3yemMbie TIOAXO/bI, CTPYKTYPY U CO/Iep)KaHUe TP OpraHM3alnuu OOydeHHs OWOJIOTHH B
5—11 xnaccax. Hcnonb3oBaHue o000pynoBaHMs LIEHTpa OOpa30BaHUS €CTECTBEHHOHAYYHOIl
U TEXHOJOTMYEeCKOM HampaBieHHocTer «Touka pocra» npu peanuszauuu ganHo OOII
OOO mno3BonseT co31aTh YCIOBHS:

- TS pacIiupeHuss  COJAEpXaHUS  IMIKOJbHOTO OHMOJIOTrMYECKOTr0

oOpa3oBaHus;

- JUld TOBBIIIEHHS MO3HABATENbHOM aKTUBHOCTH OOY4YaloUIMXCs B €CTECTBEHHO-
Hay4YHOU 001acTH;

- JUIS pa3BUTHUS JUYHOCTH peOCHKa B Tpolecce OO0ydeHHs OHOJIOTHH, €r0 CIOCOOHOCTEH,
(dopMHpPOBaHUS ¥ YAOBJIETBOPEHHs COIMATbHO 3HAYMMBIX WHTEPECOB U MOTPEOHOCTEH;



- 1 paboThl C OJAapEHHBIMU IIKOJBHUKAMH, OPTaHM3alMU HMX Pa3BUTHS B Pa3IUYHbIX
00acTsX00pa30BaTeIbHOM, TBOPUYECKON JESATEIbHOCTH.

[Tpumensisi 1udpoBsie 1a0OpPaTOpUM, YdYalIHecs CMOTYT BBIIOJIHUTH MHOMXECTBO
71a00paTOpHBIX pabOT U IKCIEPUMEHTOB.

buosorust pacrenmii: Jlpixanue nuctbeB. Jlpixanue kopHel. Iloriomenue BoOJbI
KopHsAMHu pacreHuid. KopaeBoe nasinenue. HMcnapenue Boabl pacteHusMu. DPOTOCHHTES.
Jpixanue ceMsH. YCIOBHS popacTaHus CEMSIH. TemnonoOuBEIe u
XOJIOJOCTOMKHE  pacTeHUs.

3oo0J10rU4. I/I?,leCHI/Ie OJHOKJICTOYHBIX KHUBOTHBIX. I/ISY‘IGHHG BHCIIHETO
CTPOCHUA NOKIACBOI'O YCPBA, Ha6J'II-OI[eHI/I€ 3@ C€ro IepCABMIKXCHUCM MU PpCaKIUAMH Ha
BHCIIHHUC pPa3gpa’XCHU. I/I?,y‘ICHI/Ie CTPOCHHA MOJUIIOCKOB 110  BJIQXKHBIM  IIpCIiaparaMm.
I/I3yquI/Ie MHOFOO6paSI/I${ YICHUCTOHOTHUX IIO KOJIICKOUAM. I/ISy‘lCHI/IC CTPOCHUA pr6 10
BJIQXKHBIM ITp€riapaTaM. HBY‘ICHI/IG CTPOCHUA IITHUL. I/I3yquI/Ie CTPOCHUA MIICKOIIUTAIOIIHX I10
BJIQJKHBIM IIpCIIaparam. BOI[HBIG JKHNBOTHBIC. TCHJ’IOKPOBHHG n XOJOOHOKPOBHLIC
JKHUBOTHBIC

YenoBek u ero 3aopoBbe. 3yuenue kpoBooOpamenus. Peakmus CCC Ha
JIO3UPOBAHHYIO HArpy3Ky. 3aBHCHUMOCTb MEXAY Harpy3kod M YpPOBHEM »HHEPreTHYecKOro
obmena. ['a3o00men B n€rkux. Mexanusm sn€roynoro asixanus. Peakums JIC Ha ¢usnyeckyio

Harpy3ky.  JKu3HeHHas  €MKOCTb JIETKUX. BeinenurensHas, JIbIXaTeNbHas U
TepMoperyastopHas (yHkuus Koxu. JleiictBue QepMEeHTOB Ha cyOcTpaT Ha IpuMepe
KaTajassbl. [TpucnocobaeHHOCTD OpraHU3MOB K cpene
oOuTaHusl.

O0masn OwuoJorusi: JlefictBue QepMEHTOB Ha CyOCTpaT Ha MNpUMEpe KaTajlasbl.
Paznoxxenne H202. Bnusiuue pH cpeabl Ha akTUBHOCTH (hepMeHTOB. DakTOpbI, BIHUAIOLINE
Ha CKOpOCTh mporecca (orocuHTe3a. M3yueHue KIETOK M TKaHEW paCTEHUW M >KUBOTHBIX
Ha TOTOBBIX MUKpOIIpenaparax M HX ONHUCaHHWE. BpIsBIEHHE M3MEHYMBOCTH Yy OpPraHU3MOB.
BeisiBrieHHE MTPUCTIOCOOICHUIT Y OPraHU3MOB K cpejie 00MTaHus (Ha KOHKPETHBIX TPUMEpax).

B KB/l «IIpaktmueckas Owomorusi» B 10-11 kimaccax mpeacTaBiICHBI CIIEAYIONIUE
pa3ensbl:

1. Knetka

2. Pa3MHOXXeHHE U pa3BUTHE OPTAaHHU3MOB

3. OCHOBBI TEHETUKH U CEJICKIINHU

4. Bun

5. DKOCUCTEMBI

buonoruueckoe HaOIIOCHNE U HKCIIEPUMEHT MIPOBOIATCS B JopMe TabopaTOPHBIX paboT
U JAeMOHCTpanui. JIeMOHCTpallMOHHBIN IKCIIEPUMEHT MPOBOJUTCA B CIECIYIONINX CIIyJasX:

a) UMeoIeecss B HAJIUYUU KOJMYECTBO TNPUOOPOB M IUPPOBBIX JIATYUKOB HE
MO3BOJISIET OPTaHN30BaTh HWHIAWBUIYAIbHYIO, TAapHYI0 WM TPYIIOBYK JIa0OPaTOPHYIO
pabory;

0) SKCIIEPUMEHT MMEET HEOOJBINYI0 MPOJAOIKUTEIBHOCTh U CIOKHOCTh M BXOJHUT B
CTPYKTYpPY YpOKa.

Oco0eHHOCTH CO/Jep:KaHusl CTPYKTYPHBIX KOMIIOHEHTOB padouyeidi mnporpammbl KB/
«IIpakTH4eckast OuoJiorust’ B 5—9 kiaccax ¢ HcnoJab30BaHHEeM 000PY/10BAHUS LIGHTPA



0o0pa3oBaHusl eCTECTBEHHOHAYYHOI M TEXHOJIOTHYeCKOH HanpasJjeHHocTel «Touka pocra»
«Touka pocray»
Ilnanupyemble pe3yabTarbl o0ydyeHuss mno KBJ[ «IIpaktuueckasi 6mosiorus».
5—9 kiace

[IpenmeTHbIe pe3ynbTaThI:

1) ¢opmupoBaHHE LEHHOCTHOTO OTHOIICHUS K JKHBOH INPHPOAE, K COOCTBEHHOMY
OpraHu3My, MOHMMAaHUE POJIM OMOJIOTUU B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAayYHOMI
KapTUHBI MUPA;

2) yMeHHe IPUMEHSATh CUCTEMY OMOJIOTHYECKUX 3HAHUI: PAaCKPBIBATH CYLIHOCTH JKHBOTO,
Ha3bIBaTh OTJMYHUS JKUBOTO OT HEKUBOTO, NEPEUYUCIATh OCHOBHBIE 3aKOHOMEPHOCTHU
opraHuzanuy, (QYHKIHMOHMPOBAHUSA OOBEKTOB, SBJIEHUH, IPOLIECCOB JKUBOM MPHUPOJBL,
HBOJIONMOHHOTO PAa3BUTHS OPraHMYECKOro MHpa B €ro eIWHCTBE C HEXHUBOH NHPUPOAOH;
c(OPMHUPOBAHHOCTh IPEJACTABIEHUH O COBPEMEHHOH TEOpHMM »HBOJIOLUMU M OCHOBHBIX
CBHUJICTEIILCTBAX IBOJIIOIINY,

3) BIaJeHHWEC OCHOBAMH MOHITHIHOIO ammapara ¥ Hay4HOrO S3blKa OWOJIOTHH:
UCTIOJIb30BAaHNE W3YYEHHBIX TEPMHUHOB, TOHSTHHA, TEOPWUH, 3aKOHOB M 3aKOHOMEPHOCTEW st
00BsICHEHUs HAOI0JaeMbIX OMOJIOTHYECKUX OOBEKTOB, SIBJICHUH U IIPOLIECCOB;

4) ToHMMaHHE CIOCOOOB TMOJyYeHHs] OWOJOTMYECKUX 3HAHWN; HaJIMYHe OIbITa
UCIIOJIb30BaHUsI METOZOB OHOJIOTMM C IEJbI0 M3Y4YEHHUS JKUBBIX OOBEKTOB, OMOJIOIMYECKHX
SBJICHUHA W TPOIIECCOB: HAONIONEHHWE, ONKMCAHWE, TPOBEICHHE HECIOXXHBIX OHOJOTHUYECKUX
OIBITOB U 3KCIIEPUMEHTOB, B TOM YHCJIE C UCIIOJIb30BAHUEM aHAJIOTOBBIX U HU(POBBIX IPUOOPOB
¥ HHCTPYMEHTOB;

5) yMeHHe XapaKTepU30BaTh OCHOBHBIC TPYIIIBI OPraHU3MOB B CHCTEME OPraHHMYEeCKOro
Mupa (B TOM 4YMCJIE€ BUPYCHI, OAKTEpPUH, PAaCTEHHs, TPUObI, )KUBOTHBIE): CTPOCHHE, MPOLECCHI
KHU3HEEATETbHOCTH, UX NPOUCXOXKIEHUE, 3HAUCHHE B PUPOJIE U KU3HU UETIOBEKa,

6) ymeHHe OOBSCHITH TOJIOKECHHE YEIOBeKa B CHCTEME OPraHWYeCKOro MHpa, €ro
IPOMCXOXKIEHUE, CXOJCTBA U OTJIMYMS YEJIOBEKa OT JKUBOTHBIX, XapaKTepU30BaTh CTPOECHUE U
NPOIIECCHI JKU3HEICATEIILHOCTH OpPraHW3Ma YellOBEeKa, €ro NMPHUCIIOCOOIIEHHOCTh K Pa3IHYHBIM
HKOJIOTHYECKUM (haKkTOpam;

7) yMEHUWE ONMHUCHIBATh KJIETKH, TKaHHW, OPTaHbl, CUCTEMbl OPraHOB U XapaKTepPH30BaTh
Ba)KHEHIINE ONOJIOTHUECKHUE MPOLIECCHl B OpraHU3Max pacTeHUH, )KUBOTHBIX U YEJIOBEKa;

8) cdopMHPOBaHHOCTh MPEICTABICHUH O B3aMMOCBSI3M HACICIOBAHUS IMOTOMCTBOM
NPU3HAKOB OT POAMTENIBCKUAX ()OPM C OpraHW3anMell KIETKH, HAIMYHEeM B HEH XPOMOCOM Kak
HOCHTENIe HaCJeICTBEHHOW WH(GOpMAIMU, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HacCIeIOBaHUs
NPU3HAKOB,

9) chopMHPOBAHHOCTH MPEICTABICHUI 00 OCHOBHBIX (haKTOPaX OKPYKAIOILICH CpeIbl, X
pPOJNM B JKU3HEAEATEIBHOCTH M SBOJIIOLMU OPraHU3MOB; IpEACTaBIeHHE 00 aHTPOIIOT€HHOM
dakrtope;

10) copMupoBaHHOCTB MpeCTaBICHUH 00 IKOCUCTEMAX M 3HAYCHUH OMOPa3HO00pa3Hs;
0 TIO0ATBHBIX SKOJIOTHYECKUX TpoOIeMax, CTOSIIUX Tepes] YeTOBEYECTBOM M CIIOCO0aX WX
NPEOI0NICHHUS;

11) ymenue pemiath yd4eOHbIC 3aJa4d OMOJIOTHYECKOTO COJEPKAaHUS, B TOM YHCIC
BBISIBIISITH IPUYMHHO-CJIE/ICTBEHHBIE CBSI3U, IPOBOJIUTH PACUETHI, 1e1aTh BHIBOJIBI HA OCHOBaHUU
TIOJTYyYCHHBIX PE3YIbTATOB;

12) ymeHue co3aBarh ¥ IPUMEHSTH CJIOBECHBIC M IpaMueCcKie MOACITH Al OOBSICHEHHS
CTPOCHUS )KUBBIX CHCTEM, SIBJICHUH H MTPOIECCOB KUBOU MTPHPOIBL;

13) noHnMaHue BKJIa/ia POCCUHCKUX U 3apYOEKHBIX YYEHBIX B Pa3BHTUE OMOJIOTHYCCKUX
HayK;

14) Bnamenue HaBBIKAMH pabOTBI ¢ HHMOpMAIHMEld OHOJOIHMYECKOTO COAEPIKAHHS,
NpeACTaBICHHOW B pa3HOM (opme (B BHUIE TEKCTa, TAOJMYHBIX MAHHBIX, CXeM, I'padUKOB,
JHMarpamMM, MoJeJiel, W300paKeHWii), KPUTHYECKOro aHajiu3a HH(POpPMAlUM W OICHKH ce
JIOCTOBEPHOCTH;



15) ymeHuwe miIaHMpOBATh IO PYKOBOJICTBOM HACTaBHHKA M MPOBOJHUTH YueOHOE
VICCIICZIOBAaHNE WJIM IPOEKTHYIO PaboTy B 00jacTé OMOJOTHMH; C Y4eTOM HAMEUYCHHOW IeiH
dopmynupoBaTh MpodIeMy, THIIOTE3Y, CTAaBUTh 3a/1a4M, BRIOMPATh aJIeKBaTHBIE METOMBI I UX
penreHust, GOpMYIUPOBATH BBIBOBI; MYOJIMYHO MPEACTABISATH TOTyIEHHBIC PE3YIbTAThI;

16) ymeHue WHTErpUpOBaTh OMOJIOTMYECKHE 3HAHHS CO 3HAHUSMU JPYIHX y4eOHBIX
IpPEIMETOB;

17)  cpopMUpPOBaHHOCTH  OCHOB  OJKOJIOTHYECKOH  TIPaMOTHOCTH:  OCO3HAHHUE
HEOOXOAMMOCTH JEHCTBHI MO COXPAaHEHUIO OMOPa3HOOOpa3yst U OXpaHe MPHUPOTHBIX IKOCUCTEM,
COXPaHEHHMIO U YKPEIUICHHIO 370POBbsl YEJIOBEKA; YMEHHE BBIOMpATh IIEJICBBIC YCTAHOBKH B
CBOMX JEHCTBUSX M IMOCTYNKax II0 OTHOLICHUIO K >XHMBOH MpPUPOJAE, CBOEMY 310POBBIO U
3JI0POBBIO OKPYKAIOIIUX

18) ymeHme uCHoONb30BaTh MPHOOPETEHHBIC 3HAHWS M HABBIKK Ul 3J0pOBOro oOpasa
KHU3HH, COAJaHCUPOBAHHOTO MHUTAaHUA W (U3NYECKOH AaKTHMBHOCTH; HENPHUATHE BPEIHBIX
NPUBBIYEK M 3aBUCHMOCTEH; yMEHHE NPOTHBOACHCTBOBATH JDKEHAYYHBIM MAaHUMIYISLUSIM B
00JacTu 310pOBbS;

19) oBnameHue mnpuUeMaMH OKa3aHMs IIEPBOM IOMOIIM YEJIOBEKY, BbIPAIINBAHUS
KYJIbTYPHBIX PAaCTEHHI M yX0/1a 32 JIOMAITHUMH >KUBOTHBIMH.

I[Inanupyemsbie pesyabrarsl 00yuenunss no KBJl «IIpakTudeckas Ouosorus».
10—11 kaace

HpenMeTm)Ie Pe3yJdbTaThbI

[TpenmMeTHbIE pe3yabTaThl 00yUeHUs: OMOIOTHH JIOJIKHBI 00eCIIeUnBaTh:

- (opmupoBaHHE IEHHOCTHOTO OTHONICHUS K JKUBOW TNPUPOJE, K COOCTBEHHOMY
OpraHu3My, MOHUMaHUE PO OMOJOTUU B (DOPMUPOBAHUHU COBPEMEHHOUN €CTECTBEHHOHAYYHOUH
KapTHUHBI MUPA;

- YMEHHE MPUMEHATHh CUCTEMY OMOJIOTHYECKUX 3HAHUM: PAaCKphIBATh CYIIHOCTH YKHUBOTO,
Ha3bIBaTh OTJIMYUS JKMBOTO OT HEXKHBOIO, MEPEUYUCIATh OCHOBHBIE 3aKOHOMEPHOCTH
opraHuzanuy, (QyHKIIMOHUPOBAHUS OOBEKTOB, SIBICHHUH, TMPOIECCOB JKUBOM MPHUPOIBI,
HBOJIFOIIMOHHOTO Pa3BUTHUS OPraHMYECKOTr0 MUPA B €r0 €AMHCTBE C HEXXUBOM TPUPOION;

- c(pOpMHUPOBAHHOCTH MPEJCTABICHUN O COBPEMEHHON TEOPUU HBOJIOIUU M OCHOBHBIX
CBHUJIETENIBCTBAX ABOJIOINY,

- BIAJICHUE OCHOBAMHU TIOHSATHHHOTO armapaTta W HAy4yHOTO sI3bIKa OWOJIOTHU:
UCIOJIb30BaHUE W3YYCHHBIX TEPMHUHOB, MOHATHI, TEOPHil, 3aKOHOB U 3aKOHOMEPHOCTEW IS
00BbsICHEHMS HAOJI01TaeMBIX OMOJIOTHYECKUX 0OBEKTOB, SIBICHHUI U TIPOIIECCOB;

- TOHUMaHHE CIOCOOOB TIONy4YeHHUS OWOJOTHYECKHX 3HAHWUW; HaJIWdue OIbITa
WCIIOJIb30BAaHUSI METOJOB OWOJIOTHMH C IEJbI0 W3YYECHHS J>KHBBIX OOBEKTOB, OMOJOTHYECKHUX
SBIICHUII W TMPOIECCOB: HAOMIOJAEHUE, OIMKCaHWEe, MPOBEICHUE HECIOKHBIX OMOIOTHYECKHX
OTIBITOB U SKCTIEPUMEHTOB, B TOM YHCJI€ C UCIIOJIb30BAHIEM aHAJIOTOBBIX M IIU(MPOBBIX MPUOOPOB
Y UHCTPYMEHTOB;

- YMEHHE XapaKTePH30BaTh OCHOBHBIC TPYIIBI OPraHU3MOB B CHCTEME OPTraHUYECKOTO
Mupa (B TOM 4YHCJIE BUPYCHI, OAKTEPHH, PACTEHHs, TPUOBI, )KUBOTHBIC): CTPOCHHE, MPOIECCHI
KU3ZHEJEATCTLHOCTH, HX MTPOUCXOK/ICHNE, 3HAUCHHUE B MIPUPOJIC U KU3HH YEITOBEKA;

- yMEHHE OOBSCHATH TOJOKEHUE 4YEIOBEKa B CHCTEME OPraHWYecKOro MHUpa, ero
MPOUCXOXKJICHNUE, CXOJICTBA M OTJIMYHS YEJIOBEKAa OT JKMBOTHBIX, XapaKTEPHU30BaTh CTPOCHUE U
OPOIECCHl  KU3HEACATETPHOCTH  OpPraHM3Ma  YeloBeKa, ero  MPHUCHOCOOIECHHOCTh K
Pa3TUIHBIMAKOJIOTUUECKUM (paKTopam,

- YMEHHE WCIOJb30BaTh MPUOOPETCHHBIC 3HAHWUS W HABBIKH JUIS 370poBOro obpasza
KU3HU, COAJaHCUPOBAHHOTO THTAHHS W (PU3NUYECKOW AaKTUBHOCTH, HEMPUITHE BPEIHBIX
OPUBBIUEK U 3aBUCUMOCTEH; yMEHHME NPOTHUBOJCHCTBOBATH JDKEHAYYHBIM MAHUNYJSALUAM B
00J1aCTH 3/T0POBBS;



- YMCHHE OIHUCHIBATh KIETKH, TKAaHU, OPTaHbl, CHCTEMbl OPTaHOB M XapaKTePH30BATh
BaKHeHIIne OMOIOrHYeCKre MPOIeCChl B OPraHu3Max pacTeHU, )KUBOTHBIX U YEJIOBEKa;

- chopMUPOBAHHOCTH HPEACTABICHUI O B3aUMOCBS3M HACIEIOBAHUS IMOTOMCTBOM MpU-
3HAaKOB OT POAMUTEIHCKUX (OPM C OpraHu3alieil KIeTKH, HaJuYMeM B HEW XPOMOCOM Kak
HOCHUTEJICH HAaCJeICTBEeHHOW HH(popManuu, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HACJICAOBAHHSA
IPU3HAKOB;

- ¢(hopMHPOBAHHOCTh MPEACTABICHUI 00 OCHOBHBIX (paKTOpaxX OKPYXKaroIlel Cpeabl, UX
pOJM B JKU3HEACATEIBHOCTH M 3BOJIOLMU OPraHU3MOB; NPEACTaBICHHE 00 AaHTPOIOTE€H-HOM
dakrope;

- ¢(hOpMHUPOBAHHOCTH MPEACTABICHHUI 00 IKOCHCTEMax U 3HAYCHHH OMOpa3zHO0Opasus; O
rI00aIbHBIX HKOJIOIMYECKUX TMpobiemMax, CTOSIUX Iepel]] YeIOBeUYeCTBOM M CHocodax HxX
HPEOJIONICHHUS;

- yMeHHe peliaTh yuyeOHble 3a7aun OMOIOTHYECKOT0 COJEPKAHUS, B TOM UUCIIE BBISBISTH
NPUYUHHO-CIICZICTBEHHBIE CBSI3M, TPOBOJHWTH pAacyeTbl, JeNaTh BBIBOJbl HA OCHOBAHUHU
MOJYYEHHBIX Pe3yNbTaTOB;

- YMEHHUE CO3/1aBaTh U NMPUMEHATH CIIOBECHBIC U TpapUuecKue MOAETH JUIsi OOBSICHEHHS
CTPOEHHSI )KUBBIX CUCTEM, SBJICHUI U MPOLIECCOB KUBOM MPUPO/IBI;

- TIOHUMAaHHE BKJIaJla POCCHHMCKHUX M 3apYOSKHBIX YYEHBIX B Pa3BUTHE OMOJIOTHUECKUX
HayK,

- BJIaJIeHUE HaBbIKaMH paboThI ¢ HHpOpMaHel OMOIOTHIECKOTO COACPIKaHuUs, IPEICTaB-
JeHHON B pa3Hoil (opme (B BuAe TEKCTa, TAOMWYHBIX JaHHBIX, CXeM, I'padUKOB, AUATPaAMM,
Mojiesie, n300paxeHuil), KPUTHYECKOTO aHaIn3a NH(GOPMAIIMU U OLICHKH €€ JOCTOBEPHOCTH;

- yMEHHE IUIaHUpPOBaTh IO/ PYKOBOJCTBOM HACTaBHHKAa U TPOBOJIUTH YydeOHOE
UCCIICIOBAHUE WM TMPOEKTHYIO paboTy B 001acTH OMOJNIOTHH;, ¢ YYETOM HAMEUYCHHOW IIeNu
dopmynupoBaTh NpolieMy, TMIIOTE3Y, CTaBUTh 3a/1a4M, BEIOUPATh a/IeKBATHBIE METOMABI JUIS UX
pemenns, GopMyITHPOBATH BBIBOABI; ITYOJIHMYHO MPEICTABIATH MOJYYSHHBIE PE3YIbTATHI;

- yMEHHE HHTErpupoBaTh OHMOJOrMYECKHE 3HAHMS CO 3HAHMAMHU JIPYTHX Y4eOHBIX
IpEMETOB;

- c()OpMHPOBAHHOCTh OCHOB JKOJIOTMYECKON I'PaMOTHOCTH. OCO3HAHHE HEOOXOIUMOCTH
JEICTBHUM MO COXpaHEHUI0 OMOpa3zHOOOpa3Hsl U OXpaHe MPUPOJIHBIX IKOCUCTEM, COXPAHEHUIO U
YKPEIUIEHHUIO 3/10pOBbS YeNIOBEKa; YMEHUE BBHIOUPATh 1ieJIeBble YCTAHOBKU B CBOMX JIEHCTBHAX U
MOCTYNKaX MO OTHOIICHUIO K >KUBOW MPUPOJAE, CBOEMY 30POBBIO M 3JJOPOBBIO OKPYKAFOIIHUX.

MetanpeaMeTHbie pe3yJibTaThl

YHuBepcanbHbIE TO3HABATENIbHBIC IEUCTBUA ba30BbIe JIOTHYECKUE AEHCTBUS:

- BBISBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU OHOJIOTMYECKHX OOBEKTOB
(sIBJICHMIA);

- YCTaHaBJIMBATh CYIIECTBEHHBIM NMpHU3HAK KiIacCH(UKALUU OMOIOTHYECKHX OOBEKTOB,
OCHOBaHUS JJ1s1 0000IIEHNS U CPaBHEHUSI, KPUTEPUH ITPOBOJMMOIO aHAIIM3a,

- ¢ yu€TOM TpEeAJIOKEHHON OMOJOrMYECKOW 3aJadyM BBIABIATH 3aKOHOMEPHOCTH U
NPOTUBOPEUHS B paccMaTpUBAaeMbIX (akTax M HaAOMIONEHUSAX; MpeUlaraTh KpUTEpUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNI;

- BBIABIATH JeQUUUTHl UHPOPMALMH, HAHHBIX, HEOOXOAMMBIX Ui peIIeHHs
MTOCTaBIIEHHOM 3a71a4M;

- BBIABIATH NPUYMHHO-CJIEJICTBEHHBIE CBSI3M MPU M3YyYEHUU OMOJIOTMUECKUX SIBICHUH U
IIPOLIECCOB; I€JaTh BBIBOJBI C UCIIOJIb30BAHUEM JACAYKTUBHBIX U UHAYKTUBHBIX YMO3AaKIIOUEHUH,
YMO3aKJIFOUEHHH 110 aHAJIOTUH, (POPMYIMPOBATE THIIOTE3bI O B3aUMOCBS3AX;

- CaMOCTOATENBHO BBIOMpaTh CHOCOO peuleHuss y4eOHOW OHMONOTHYEecKOM 3a1adu
(cpaBHUBaTH HECKOJBKO BAapHAHTOB PEUICHHs, BBHIOMpATh HamOoyiee MOAXOINIMA C Y4ETOM
CaMOCTOSITENILHO BBIJIEJIEHHBIX KPUTEPUEB).



ba3zoBble ucciieqoBaTeIbCKUE 1eCTBHSA:

- KCTIOJIB30BATh BOMPOCHI KaK UCCIICIOBATEIIbCKUN MHCTPYMEHT TIO3HAHUS;

- opmynupoBaTH BOMPOCH], GUKCUPYIOLINE Pa3phiB MEKIY PEATBHBIM H JKeTIaTeIbHBIM
COCTOSIHUEM CUTYAIlMH, O0bEKTa, M CAMOCTOSTEIILHO YCTaHABIMBATH HCKOMOE U JTAHHOE;

- (hopMHUPOBATH TUIIOTE3Y 00 UCTUHHOCTUA COOCTBEHHBIX CYXICHHI U CYXJICHUU IPYTHX,
apryMEHTHPOBATh CBOIO TIO3HIINIO, MHECHUE,

- TOPOBOAWTH IO CAMOCTOSTEIHHO COCTAaBJICHHOMY IIJIaHY OIBIT, HECIOXHBIN
OMOJIOTUYECKUN SKCIIEPUMEHT, HEOOJBIIOE WCCICIOBAHHE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH
OMOJIOTHYECKOTO O0BCKTa W3YUYCHHS, NPUYMHHO-CIICJICTBCHHBIX CBS3€H M 3aBUCHUMOCTEH
OMOJIOTHYECKHX 00BEKTOB MEXY COOOI;

- OILIGHWBaTh MPUMEHUMOCTh U JIOCTOBEPHOCTh HH(OpPMAIUHU, TOIYIYCHHOW B XOJ€
OMOJIOTUYECKOTO UCCIIEAOBaHUS (IKCIIEPUMEHTA);

- camoCTOATeNbHO (opmynupoBaTh 0000IIEHUS U BBIBOJABI MO  pe3yiabTaTaM
NPOBENEHHOTO HAONIOJICHHS, OIbITA, WCCICIOBAHUSA, BIAJACTh WHCTPYMEHTaMHU OLEHKHU
JIOCTOBEPHOCTH IOJTYYCHHBIX BBIBOJIOB M O0OOIICHHIA;

- TIPOTHO3MPOBATH BO3MOXKHOE JIaIbHEHIIICE Pa3BUTHE OMOJIOTUYECKUX IMPOIECCOB U UX
TIOCJIC/ICTBHSL B @aHAJIOTMYHBIX MJIM CXOJHBIX CHTYAIUsX, a TAKXKE BBIJBUTATh MPEANIOJIOKEHHS 00
UX Pa3BUTUH B HOBBIX YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ nngopmanueii:

- OPUMEHATh pa3NUYHbIe METOJbl, HHCTPYMEHTBHl M 3alMpoChl NpU TMOUCKE U OTOOpe
Omosornueckoi WHGOPMAIMU WIH JTaHHBIX M3 UCTOYHUKOB C yIETOM MPEIIOKCHHON ydeOHOH
OMOJIOTHYECKOM 3a1a4u;

- BBIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH OMOJIOTHUYECKYIO
UH(POPMAITUIO PA3IUYHBIX BUIOB U POPM MpEACTaBICHUS;

- HAXOJUTh CXOJIHbIC apTyMEHTHI (MTOATBEPIKIAIOIINE UITH OMTPOBEPTAIOIINE OHY U TY K€
UJIe10, BEPCHUIO) B PA3TUYHBIX HHPOPMAIMOHHBIX UCTOUHUKAX;

- CaMOCTOSITENIbHO BBIOMpaTh ONTHMANbHYIO (OpMy MpeiacTaBieHUs HHGOpPMALUU U
WITIOCTPUPOBATH pElIaeMble 33/1a4l HECIOXHBIMU CXeMaMH, JuarpaMMmamu, WHON rpadukoit u
AX KOMOMHAILTUSIMU,

- OIICHMBATh HAJIEKHOCTh OMONOTHMUECKON MH(POPMAIINH M0 KPUTEPUSIM, TPEII0KEHHBIM
YUUTENEM WIH CPOPMYITHPOBAHHBIM CAMOCTOSTEIIEHO;

- 3((peKTUBHO 3aMIOMUHATH U CUCTEMATU3UPOBATh HH(POPMAIIHIO;

- OBJIAJIETh CHUCTEMON YHHBEPCAIBHBIX TO3HABATENBHBIX JEUCTBHI 00OecreunBaeT
c(hOopMHUPOBAHHOCTH KOTHUTHBHBIX HaBBIKOB 00yJaroIIMXCsl.

YHuBepcajJbHble KOMMYHUKATHBHbIE 1eCTBUS

Oo0menue:

- BOCOpHHHMAaTh # (GOPMYIMPOBATH CYKICHHs, BBIpaOXaThb OJMOIMH B TIpollecce
BBINOJIHCHHST MPAKTUYECKUX U JIAOOPATOPHBIX paboT; BhIpakaTh ceOst (CBOWO TOYKY 3pCHHS) B
YCTHBIX U TUCBMEHHBIX TEKCTaX;

- pacmo3HaBaTh HeBepOajbHBIE CpeACcTBa OOLICHUS, MOHUMATh 3HAYCHHE COLMATBHBIX
3HAKOB, 3HaTh U PACIO3HABAThH MPEANOCHUIKH KOH(PIMKTHBIX CUTyallMid U CMSATYaTh KOHMIUKTEHI,
BECTHU MEPETOBOPHI;

- IOHUMATh HAMEPEHUS JPYTUX, TIPOSBISATh YBOKUTEIHHOE OTHOIICHHE K COOECETHUKY U
B KOPPEKTHOH hopMe popMyITUpOBaTH CBOM BO3PAKECHUS;

- B XOJ¢ Juajora W/WiM JUCKYCCHU 3aJaBaTh BOIMPOCHI MO CYHIECTBY OOCYKIacMOM
OHMOJIOrMYECKO TEMBbI U BHICKA3bIBATh UJICH, HAlLIEJICHHBIEC HA PellleHne OMOJIOTHYEeCKON 3a/1auu U
noJiepKaHue 0JIaroKenaTeaTbHOCTH OOIICHHUS,

- COINOCTaBJISITh CBOM CYXKIEHHUS C CYXKICHUSMH JPYrMX YYacTHHUKOB JHAaJora,



00HapyKMBaTh PA3TUYHUE U CXOJCTBO TMO3HIIHIA;

- NyOJUYHO TPEACTABJIATh PE3YJAbTAThl BBITOJIHEHHOTO OHMOJOTHYECKOTO OIbITa
(3KCnepuMEHTa, UCCIIECOBAHUS, IPOEKTA);

- CaMOCTOSITETILHO BBIOMpaTh (hopMaT BBICTYIUICHHS C YYETOM 3a/1ad IMPE3CHTAMH H
0COOEHHOCTEH ayIUTOPUH U B COOTBETCTBUU C HUM COCTABJISATh YCTHBIE U MUCbMEHHBIE TEKCTHI C
MCIIOJIb30BaHUEM WJUTIOCTPATUBHBIX MATEPHUAJIOB.

CoBMecTHas 1eSITeJILHOCTD (COTPYITHHYECTBO):

- IOHUMAaTh ¥ KCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON ¥ MHAUBUIYaJIbHOU pabOThI IPU
pELICHNU KOHKPETHOW OMOJIOrHYecKoi mpo0i1eMbl, 000CHOBHIBATh HEOOXOIUMOCTh TPUMEHEHHUS
IPYNNOBBIX (hOPM B3aUMOJICHCTBUS MPU PELICHUH TOCTABICHHON yueOHO 3a1a4u;

- NPUHUMAThH LEJIb COBMECTHOM JEATENbHOCTH, KOJUJICKTHBHO CTPOUTH JIEHCTBHA MO €&
JOCTHKEHHIO: PaclpeiessiTh POJH, J0roBapUBaThcs, OOCYXKJIaTh IPOLECC U PE3ybTaT COB-
MECTHOH paloThl; yMeTh 0000IIaTh MHEHHS HECKOJbKUX JIOJEH, MPOSBIATh TOTOBHOCTH
PYKOBOJIUTB, BBITIOJIHATH TIOPYIEHUS, TOTIHHATHCS;

- IJIAaHUPOBATh OPTaHU3ALMI0O COBMECTHOW pabOTHI, OMPEAENsATh CBOIO poJib (C y4EToM
NPEANOYTEeHU U BO3MOXKHOCTEH BCEX YYACTHHKOB B3aMMOJCUCTBHS), paCHpeaeiisiaTh 3a-Aadu
MEXy WIeHaMH KOMaHIbl, Y4acTBOBaTh B TPYMIMOBLIX (hopmax paboTel (0OCyxaeHus, oOMeH
MHEHHUSMH, «<MO3TOBBIE€ IITYPMBI» H HHBIC);

- BBINOJHATH CBOIO YacTh PabOThI, JOCTHUTaTh KAa4eCTBEHHOTO pE3ylibTaTa IO CBOEMY
HAINpaBJICHUIO ¥ KOOPAWHUPOBATH CBOU JACUCTBUS C APYTUMH WICHAMH KOMaH/IbI,

- OLIEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOl MPOAYKT MO KPUTEPHUSIM, CAMOCTOSATEIBHO
cOopMyIHPOBaHHBIM YYAaCTHUKAMU B3aMMOJCHCTBHSI, CPAaBHUBATh PE3YNIbTAThl C HCXOIHOU
3ajjaueid M BKJIQJ KaXKIOTO WieHa KOMaHAbl B JIOCTHIKEHHE PE3YAbTaTOB, pa3leiirh cdepy
OTBETCTBEHHOCTH M MPOSIBISITH TOTOBHOCTH K TPEAOCTABICHHUIO OTYETA TIepe TPYIIIIOH;

- OBJAJEeThb CHUCTEMOH YHUBEPCAIbHBIX KOMMYHHMKATHBHBIX JE€HCTBUH, KOTOpas
oOecnieunBaeT Cc(HOPMHUPOBAHHOCTh COLIMAJIBHBIX HABBIKOB W HAMOILMOHAIBHOIO HWHTEIUIEKTa
o0yJaronuxcs.

YHuBepcajibHbIe peryjsiTHBHbIE 1€l CTBUSA

Camoopranusaumsi:

- BBIIBJIATDH HpO6JIeMI)I IJid pCIICHHA B KM3HCHHBIX U y‘Ie6HBIX CUTyallusX, HUCIOJb3Ys
OMOJIOTHYECKHE 3HAHMUS;

- OPUEHTHUPOBATHCS B PA3IUYHBIX IOAXOAAX NPHHATHUS pelleHUH (MHIUBHIyaTbHOE,
IPHUHITHE PEIICHUS B TPYIIIE, IPUHITUE PEIICHUI IPYIION);

- CaMOCTOSTENIHO COCTaBJISTh AJTOPUTM PEIICHUs 3aJadd (WM €ro 4acTh), BHIOMPATh
cnoco0 pemeHus y4eOHOW OHOJOrMYecKoW 3ajaud C y4ETOM HMMEIOIUXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATH Ipe/ijlaraéMble BApUAHThI PELLICHU];

- COCTaBJIAATH IUIAH JEHCTBUI (IJIaH peaju3alid HAMEUSHHOTO ajlrOpHTMa PELICHHS),
KOPPEKTUPOBATh MPEIJIOKEHHBIH aITOPUTM C YUETOM TIOJYYEHHUS HOBBIX OHMOJOTHYECKHX
3HaHUH 00 U3y4aeMoM OHOJIOrHYECKOM OOBEKTE;

- JienaTh BBIOOD u Opatb OTBETCTBEHHOCTh 3a peleHue.

CamoxkoHTpOJIb (peduiekcus):

- BIIAJIETh CIIOCOOaMH CaMOKOHTPOJIS, CAMOMOTHUBALIUU U pedIeKcuu;

- AaBaTh aJICKBATHYIO OLICHKY CUTYAallUXU U MpeajiaraTthb IjiaH eé U3MCHCHUA,

- YYMUTBIBaTh KOHTEKCT M NPEABHIETb TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IpH
pemieHny y4eOHON OMOJOTMYecKOW 3ajayd, aJanTUPOBaTh pELUICHHE K MEHSIOUMMCS
00CTOSTENHCTBAM,

- 00BSACHATD MMPUYIUHBI JOCTUIKCHUSA (HGI[OCTI/I)KCHI/ISI) PE3YIbTATOB ACATCIBHOCTH, JdBATh
OLIEHKY IPUOOPETEHHOMY OIBITY, YMETh HAaXOAUTh TO3UTUBHOE B POU30IIEALIEH CUTYaIUH,;

- BHOCHUTL KOPPCKTUBBI B JACATCIBHOCTH Ha OCHOBC HOBBIX O6CTOHT€HBCTB,



WU3MEHUBIIHNXCS CUTYAIUi, YCTAHOBJICHHBIX OIMIMOOK, BO3HUKIINX TPYIHOCTEH;
- OLICHUBATH COOTBETCTBHE pesynbTaTa (<) 05 u YCIOBUSIM.
OMOUUOHATBHBIA UHTEJUICKT:
- pa3ianuaTh, Ha3bIBATh U YIPABISATH COOCTBEHHBIMU SMOLUSAMHU U IMOLUSIMU JAPYTUX;
- BBISIBJISITh M aHAJTM3UPOBATH IPHUYUHBI SMOIIHIA;
- CTaBUTh ce0s HA MECTO JAPYroro 4eaoBeKa, IOHUMAaTh MOTUBBI U HAMEPEHUS IPYTroro;
-peryinupoBarhb croco6 BBIPAXKECHUS SMOLIUH.

IIpunsTHe cedst M APyrux:

- OCO3HAHHO OTHOCHUTKCS K IPYTOMY Y€JIOBEKY, €r0 MHEHHUIO;

- IpU3HABaTh CBOE MPAaBO Ha OLIMOKY U TaKOe K€ MPaBo APYroro;

- OTKpPBITOCTh cebe u ApyruM; 6 O0co3HaBaTh HEBO3MOXHOCTh KOHTPOJIMPOBATH BCE
BOKPYT;

- OBJNQJIETh CHUCTEMOW YHHMBEpPCAJIbHBIX YUYEOHBIX PETYISITUBHBIX ACHCTBUI, KOTOpas
obecreurBaeT (OPMHUPOBAHUE CMBICJIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSISI IO3HIIUS
JMYHOCTH), U JKU3HCHHBIX HABBIKOB JINYHOCTH (YIpaBiCHUs COOO#, CaMOJMUCIUILUINHBI, YCTOM-
YUBOTO MOBEJCHUS).

JInYHOCTHBIE pe3yabTaThbl
HanI/IOTI/I‘leCKOO BOCIIMTaHHE:
- IIOHUMAaHHC L CHHOCTHU OronornyecKoi HAYKH, eé poJin B pasBUTHUKU YCIIOBCUYCCKOI'O
06IJ_[CCTBa, OTHOIIIEHHE K OMOJIOTHH KaK Ba)KHOI COCTaBHﬂIOLHGﬁ KYJIbTYPhbI, TOPAOCTH 3a BKJIA[
pOCCHﬁCKHX H COBCTCKHX y‘IéHLIX B Pa3BHUTHUC MHpOBOﬁ OHOJIOrHYECKOM HayKH.

I'paknanckoe Bocnuranue:

- TOTOBHOCTh K pPa3HOOOpPAa3HOW COBMECTHON JEATENHHOCTH TPU BBINOTHEHUH
OHOJIOTHYECKHX OIIBITOB, OKCIICPUMCHTOB, I/ICCJ'IC}IOBaHI/Iﬁ n TMPOCKTOB, CTPEMJICHHUE K
B3aMMOIIOHMMAaHHUIO U B3aMOIIOMOIIIH.

I[yXOBHO-HpaBCTBeHHOC BOCIIMTaHHUeE:

- TOTOBHOCTb OLCHHUBATL CBOC IMOBCACHUEC U IMOCTYIIKH, a4 TAKKC IMMOBCACHUC U TTOCTYIIKH
APyrux JIIOAEH ¢ MO3ULMHU HPABCTBCHHLIX HOPM H HOPM 3JKOJIOTHMYECKOIO IIpaBa C y‘léTOM
OCO3HaHUS MOCHEACTBUI TMMOCTYIIKOB.

JcTeTH4YecKoe BOCIIUTAHUE:

- MOHMMAHHE SMOLMOHAIBHOIO BO3ACHCTBUSA NPUPOABl U €€ LEeHHOCTU. LleHHocTH
HAYYHOTO TTO3HAHUS:

- OpHEHTallusl B JAEATETLHOCTH Ha COBPEMEHHYIO CHUCTEMY OHOJIOTMYECKHX HAyYHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIBI, B3AUMOCBS3SIX YEIOBEKa C
IIPUPOIHON U COLUAIBHON CPELIOH;

- pa3BUTHE HAy4YHOW JIOO03HATEIBLHOCTH, HWHTEpeca K OHOJOTMYECKOW HayKe |
UCCIIEI0BATENBCKON NeATEIbHOCTH;

- OBJIaJICHUE OCHOBHBIMHU HABBIKAMH HCCIICIOBATEIBCKON JIEATETHHOCTH.

®opMHpPOBaHUE KYJIbTYPbI 310POBbS:

- OCO3HAHHWE IIEHHOCTH J>XWU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 30POBBIO U
yCTaHOBKA Ha 370POBBI 00pa3 KU3HHU (340pOBOE MUTAHHE, COOIIOIECHUE THTHEHUYECKHUX Ipa-
BUJI, COAJTAHCHUPOBAHHBIA PEXKUM 3aHATHI U OTJbIXA, peryssipHast (U3NUecKasi aKTHBHOCTB);

- OCO3HaHHUE TOCIICACTBAN W HEMPHUATHE BPEAHBIX MPHUBBIUEK (yMOTpeOIeHHE alKOroJs,
HApKOTHKOB, KypeHHE) U UHBIX (hopM Bpea Ui (PU3NIECKOTO U ICUXUYECKOTO 3/10POBbS;

- cobOmroieHne mpaBuyl 0€30MaCHOCTH, B TOM YHCJIE HaBBIKM O€30MaCHOTO MOBEICHUS B



MPUPOJIHON CpeELIE;

- YMEHHE OCO3HaBaThb S3MOI[MOHAILHOE COCTOSIHUE CBOE U JPYrux JIOJeH, YMeTb
YIIpaBJIATH COGCTBCHHLIM OSMOIMOHAJIBbHBIM COCTOAHUCM,

- chopMHpOBaHHOCTH HaBbIKa peIeKCHH, MPU3HAHKUE CBOETO MpaBa Ha OUIMOKY U TaKOTO
K€ IpaBa APYroro 4eaoBeKa.

TpynoBoe BoclIUTAHHUE:

- aKTMBHOE y4acTHE B PEIICHUH NMPAKTUYECKHX 3a]a4 (B paMKaxX CeMbH, IIKOJIbI, TOPO/a,
Kpasi) OWOJIOTMYECKOM U HKOJIOTUYECKOH HAmpaBICHHOCTH, HMHTEPEC K MPAKTHYECKOMY
U3Y4YCHHIO TPOPECCUl, CBSI3aHHBIX C OMOJIOTHEM.

IK0JIOTHYECKOe BOCIIUTAHUE:

- OpHUEHTAIWs Ha MPUMEHCHHE OMOJOTMYECKMX 3HAHWM sl pelieHUs 3a7ad B 00JIaCTH
OKpY)KaroIlllel Cpelibl, MIaHUPOBAHUS TMOCTYINKOB U OIICHKM MX BO3MOXKHBIX TOCIEICTBUI IS
OKpY>KalolleH Cpeibl;

- MOBBIIICHUE YPOBHS IKOJIOTUYECKON KYIbTYphI, OCO3HaHHE TI00aNbHOrO XapakTepa
9KO-JIOTUYECKHUX IPOOJeM U MyTEeH UX pEIICHUs; aKTUBHOE HENPUATHE NEHCTBUM, PUHOCSIIUX
BpEl OKpYXKarollei cpene;

- TOTOBHOCTH K Y4aCTHIO B HpaKTHHGCKOﬁ JACATCIIBHOCTH DKOJIOTUUECKOM
HAIPaBJICHHOCTH.

Ananranus o0y4ammerocsi K M3MeHsIIOIMMCS YCJIOBHSM CONMAJIBHOM M NMPHUPOJ-
HOI1 cpeabl:

- OCBOCHHE OOYYAIOIIMMHUCS COIMAILHOTO OIBITa, HOPM W TIPABHJI OOMICCTBEHHOTO
MOBEJICHUSI B Tpynmax M cooOIIecTBaxX MPHU BBHIMOIHEHUH OWOIIOTMYECKUX 3a7ad, MPOEKTOB U
UCCIIEIOBAHUN, OTKPBITOCTh ONBITY Y 3HAHUSIM JIPYTHUX;

- OCO3HaHHE HEOOXOTUMOCTH B (JOPMHUPOBAHUHU HOBBIX OMOIIOTUYECKUX 3HAHUM, yMEHUE
q)OpMYHI/IpOBaTB nacu, NMOoHATHUA, TUIIOTE3bI O Onoornyeckux Oo0OBEeKTax U SABJICHUAX, OCO3HAHUC
nedunyuTa coOCTBEHHBIX OMONOTHYECKUX 3HAHUH, MJITAHUPOBAHUE CBOETO PA3BUTHS;

- YMCHHUC ONCpUpPOBATb OCHOBHBIMU IMOHATUAMHU, TCPMHUHAMHU U TPCACTABICHUIAMU B
00JacTH KOHIEMNIINH YCTONYUBOTO Pa3BUTHS;

- YMCHUC aHAJIM3UPOBATH U BBIABIIATL B3aMMOCBA3W ITPHUPOABI, O6H1€CTBa U DKOHOMUKHM,
OIICHMBAHUE CBOMX JIEUCTBHUM C YUETOM BIMSHUS Ha OKPYKAIOIIYIO CPENy, JOCTHKEHHS Lelel U
MMpeoa0JICHNUA BBI3OBOB U BO3MOKHBIX JI00aJIBHBIX HOCHCI[CTBHIZ;

- OCO3HAHHME CTPECCOBOW CHUTYallMd, OLEHUBAHUE MPOUCXOIAIIMX H3MEHEHHH M HX
MOCJEACTBUI; OLIEHUBAHWE CUTYyallud CTPECCa, KOPPEKTUPOBAHHE NMPUHUMAEMBIX PEIICHUN U
JIECUCTBUM;

- YB@XUTEIHLHOE OTHONIEHHWE K TOYKE 3pPEHHS] JAPYroro 4YeIOBEKa, €ro MHEHHIO,
MHUPOBO33PEHUIO.
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P.2. Ctpoenue opranuszma — 9 u.

P.3. MHOro0oOpa3ue >KUBBIX OPraHu3MoB — 15 4.
P.4. TloBTopenue u o6o61menue — 2 4.

TemaTuveckoe IJIaHUPOBaHMeE B 5 KJi1acce

Ne | Tema Conepxanue Henesas yctanoBka | Konmuu | OcHOBHBIE BUBI iesTenbHOCTH | Mcnonb3oBanue
o/ ypoKa €CTBO | OOy4YalOIUXCsl Ha ypoKe/BHEY-11 | 000PYIOBAHUSI
4acQB POYHOM 3aHATUU

buosorus — Hayka o xuBoM mMupe (7 4)

1 | Meroasl uzydenuss | Mcnons3oBaHue yBe- OOBACHATD 1 Ymenue paborats ¢ MuKpocKoI CBETOBOH,
MIPUPOJIBL. JUYUTEIILHBIX TPUOOPOB MPU | Ha3HAUYCHHE 1ab0paTOPHBIM 000pYyIOBAaHUEM, | ITUPPOBOI
Jlaboparopnas pa- | u3ydeHun 0OBEKTOB KUBOU YBEIMYHUTEIbHBIX YBEJIIUYUTEIbHBIMU TPUOOPAMHU.
6ota 1 NpUPOABI. YBEIUYUTEIbHBIE | TIPUOOPOB. N3yyaTpe ycTpONCTBO MU-

«N3yuenue OpUOOPHL: TYIBI pydHas, Pa3znuuare pyunyro KpPOCKOIIa U COOJII0IaTh MpaBuia
ycTpoiicTBa LITaTUB-Hasi, MUKpOcKon. P. | u mraTuBHyO paboThl C MUKPOCKOIIOM.
YBEJIMYUTEIBHBIX I'yk, A. Ban JleBenryk. Hactu | aymnel, 3HaTh CpaBHUBaTh YBEIMUYEHUE JIYIIBI U
npubOpoB» MHUKPOCKOIIA. BEJINYUHY IOIY- MuKpockorna. [TonyyaTs HaBbIKH
Muxponpenapart. [IpasBuna 4aeMOro ¢ UX IOMO- paboThI ¢ MUKPO-CKOIIOM TpU
pa-00TbI C MUKPOCKOIIOM. 1IbI0 YBEIHYEHUS. M3Y4YE€HUU TOTOBBIX
Mukponpenapatos. Co0ironaTh
npaBuiia padoThl B KaOUHETE,
oOpareHus ¢ 1a00paTOpPHBIM
00opymoBaHUEM
Crpoenue opranusma (9 1)

2 CrpoeHue KIETKH. Crpoenue knetku. Tkanu. | BeisaBiATh yacTu 1 YMenue paboTaTs € MUKpPOCKOII CBETOBOH,
JlaGopaTopHnas pa- Kiierounoe crtpoenue KJIETKU Ha na0opaTOpHBIM 000pyIOBaHUEM, | TH(PPOBOI
6orta 2. JKUBBIX OPTraHU3MOB. PUCYHKaxX YBEJIUYUTEIbHBIMU IPUOOpaMHU.

«3HAKOMCTBO C
KJIETKaMU PaCTCHUN»

Knerka. YacT KJIETKU U
UX HAa3HAUECHUE.

y4eOHUKa, XapaKTe-
pHU30BaTh X 3Haye-

Ha6J'IIO)IaTL JaCTHu U Op-TaHOUABI
KJICTKW Ha TOTOBBIX MUKPO-




Hue. CpaBHUBATH
JKUBOTHYIO U
pacTUTENbHYIO
KJIETKH, HAXO/IUTh
YepThl UX CXOACTBA
U pa3inyusl.
Paznuyate TkaHu
JKU-BOTHBIX U
pacTeHuil Ha
pHCYHKax y4eOHu-
Ka,
XapaKTepu30BaTh
UX CTPOCHHUE,
00BSIC-HATH UX

npenaparax Moj MajibIM U
OOJIBIIMM yBEITHYCHHEM
MHUKPOCKOIIAa ¥ OIIMCHIBATh UX.
Paznngats oTAenbHBIC KIETKH,
BXOJISIIIIME B COCTaB TKaHU.
O6006math u GpUKCUPOBATH
pe3ynbTaThl HAOIFOICHHIH,
Jenath BIBOIbL. COOMI0NaTh
npaBuiIa paboThl B KAOMHETE
Ouonoruu, oOpaIIeHus ¢
1ab0paTOpHBIM 000PYIOBaHHEM

byHKIHH.
XUMHYECKUH COCTAB XHUMHUYECKHI COCTaB Pasnnyats HabmonaTh 1eMOHCTpaInio
KJIETKH. KJIETKH. X UMAYECKHUE HEOPraHU-YECKHUE U OIIBITOB YYHTENIEM,
BEILIECTBA KIIETKH. OpPTaHNYCCKHE AHAJTM3UPOBATH UX P €-3YJIBTATHI,

Heopranunue-ckue
BEILIECTBA KIIETKH, UX
3HAYEHHUE JJIS1 KIIETKU U
opranusma. Opranuye-
CKHE BEILIECTBA KIIETKH,
UX 3HAUYECHUE IS )KU3HU
OpraHu3Ma U KJIETKH

BEIICCTBA KIIET-KH,
MUHEPATHHBIC CO-
T, OOBSCHATH UX
3HA4YCHHE TSI Opra-
HHU3MA.

JieNaTh BHIBOJbI. AHAIM3UPOBATh
NPEICTaBICHHYIO HA pUCYHKAX
yueOHHKa HHPOPMALIUIO O
pe3ynbTarax ombiTa, paboTas B
nape YMeHue paboraTh ¢
1a00paTOPHBIM 000PYIOBaHHEM




MHoroo6pasue kuBbIX opranu3MoB (15 1)

Crpoenue u
KHU3HEAEATSITLHOCTD
OakTepuii. 3HaueHUE
OakTepuii B Ipupoie
Y JKU3HU YelIOBEeKa

bakrepuu: ctpoenue u
KU3HEOeITeNbHOCTh. bakT
epuu — MPUMHUTHUB-

HbI€ OJIHOKJIETOUHBIE Op-
ranu3mbl. CTpoeHue Oak-
Tepuid. PazmMHoXeHue.
OakTepuil 1eIeHUEM
KJIETKU HasBoe. bakre-
pHUU KaK camasi JIPEBHSS
TpyIIa OpraHu3MOB.
IIpoueccol xu3HEnEA-
TEIbHOCTH OaKTepHil.
[Tonsitre 06 aBTOTpOdax
U rerepoTpodax, mpoka-
pUOTax U yKapuoTax

XapakTepu3oBaTh
0COOEHHOCTH
CTpOe-HUS
OakTepuil.

2

OmnwuceiBaTh pa3sHOOOpPa3HbIE
(hopMBbI OaKTepUATBHBIX KIETOK
Ha PUCYHKE
ydeOHuKa.PaznuyaTs nonsTus:
«aBTOTPO(BI», «reTepPOTPOPBI,
«IIPOKAPHOTHI», «3YKAPUOTHI».
XapakTepru3oBaTh MPOLECCHI
’KU3HE-JeITEIbHOCTH OaKTepuu
Kak npoka-puoT.CpaBHUBATH U
OLIEHUBATh POJIb OAKTE-PHIA-
aBTOTPO(OB U OaKTEepUii-TeTEPO-
TpodoB B mpupoaeyYMeHue
paboTtathb ¢ 1a00paTOPHBIM
00opynoBaHuEeM, yBE
JTMYUTEITHHBIMHA TPUOOPAMH.

PaccmarpuBa-uue
OakTepuil Ha TOTOBBIX
MUKpOIIpena-paTax ¢
UC-TI0JIb30BAaHUEM
MHUKPOCKOTIA.




[MapctBO PacTenus.
XBOIIH, IJIAYHBI,
MarOpPOTHUKH.
I'onocemenHkIe,
MOKPBITOCEMSHHBIE.
JlaGopatopnas
pabora3.
«OcobeHHOCTH
pa3BUTHUS CLIOPOBBIX
pacTeHun»

Pacrenus.IIpencrasienue
0 ¢mo-pe. OTnuuuTeNHHOES
CBOMCTBO pacTEHUM.
Xnopodun. 3HaueHue
dorocunreza. CpaBHe-HUE
KJIETOK PACTEHHUU U
Oakrtepuii. Jlenenue
LapCTBA paCTCHUI HA
TPYIIIBL: BOJIOPOCIIH,
I[BETKOBBIE (ITOKPHITOCE-
MEHHBIE), TOJIOCEMEHHBIE,
MXH, TUTAYHBI, XBOIIIH,
nanopotHuku. CTpoeHue
pacrenuii. Ko-pens u
noOer. CrnoeBu-1ie
Bojiopociieil. OCHOB-HbIE
pa3ianyus HOKPHITO-
CEMCHHBIX H
TOJIOCEMEHHBIX pacTe-HUil.

Posib 11BETKOBBIX pacTeHH

B XXN3HH YCJI0-BCKa

XapaxkTepus3oBaTh
rJ1aBHBIC MPU3HAKU
pacTeHuil.

Paznuuare yacTu BETKOBOTO
pacTe-HUs Ha pUCYHKE
yueOHHUKa, BBIIBUTATh
MIPEIOIOKEHUs 00 UX
¢bynkuusx.CpaBHUBATh
LIBETKOBBIE U T'OJIOCEMEH-HbIE
pacTeHus, XapakTepru30BaTh UX
CXOJICTBO U pa3InyiMsl.
XapakTepus3oBaTh MXH,
NAOPOTHUKH, XBOILH, IUIAYHBI
KaK CIIOpPOBBIE pacTe-Husl,
OINpeAeNsiTh TEPMUH
«cropa».BbIABIATE HA pUCYHKE
y4ueOHHUKA pa3-TInYusi MEXIY
PACTeHUSIMU Pa3HBIX
CHCTEMaTHYECKUX TPYII.
ConocTaBisTh CBOMCTBA
pacTUTENIb-HOU U
OakTepuanbHOU KIETOK, AeTaTh
BBIBOJIbl. XapaKTEepU30BaATh
3HAYeHHE PACTCHUH pa3HbBIX
CHCTEMAaTHYECKHX TPYIII B
KU3HH YeJIOBeKaY MeHHe
paboTathb ¢ 1a00paTOPHBIM
00opyJ0BaHUEM, yBE-
JMYUTETHHBIMHA TPUOOPAMH.

OOGHapyxe-HHE XJI0PO-
TUIACTOB B KJIETKAaX
pac-TeHHi ¢ uc-
NOJIb30BaHU-EM

U (pOBO-TO
MHUKPOCKOIIa. DIEKTPO
H-HbIEe TaOIUIbI U
TUTAKaTHI.




Bonopocnu, ux
MHOT000pasue B
pUpoIe

OO0m1as xapakTepucTu-Ka.
Crpoenue, pa3MHO->KE€HUE
BOJIOPOCIIEH.
Pasznoobpasue Bom0-
pocneit. Otaensl: 3ené-
Hele, Kpacusle, bypsie
BOJIOPOCIH. 3HAUCHHUE
BOJIOPOCIIEH B IPUPOJIE.
Hcnonbs3oBanue BO10O-
pOCIEN YEIOBEKOM

N3yuuts ctpoenne
U pa3MHOXKEHUE
BOJIO-pOcCiie

Boiensts 1 onuckiBaTh
CYIIIECTBEH-HbIE TPU3HAKU
BOJOpOCIEil. XapaKTepHu30BaTh
TJIaBHBIEC YEPTHI, JeKalIHe B
OCHOBE CHCTEMaTHKHU BO-
nopocieid. Pacno3naBath
BOJIOPOCIIA HA PUCYH-KAX,
repOapHbIX
Matepuanax.CpaBHUBaTh
BOJIOPOCIIH C HA3€MHBI-MU
pacTEHUSIMU U HAXOJIUTh 001IHe
npusHaku. OOBSICHITH MPOLIECCHI
Pa3MHOXEHUS Y OJHOKJIETOYHBIX
Y MHOTOKJIETOU-HBIX
BoJopociei. Mcnonb30BaTh
MH(OPMALIMOHHBIE PECYPCHI JUIS
MOATOTOBKU COOOIIE-HUS O
3Ha4YeHUH BOAOPOCIEH B MpH-
pOJie ¥ )KU3HU YEJIOBEKa

Mukpockorn

U poBOH,
MHKpOIIpEena-parhl.
(On-HOoKIETOUYHAS
BOJIOPOCIIH —
XJIAMHZIOMO-HA/1a)

Mxu. Obmras xapak-
TEPUCTUKA U 3HAUE-
HUC

MoxoBuIHbIE, XapaKTep-
HBIE YEPThI CTPOECHUS.
Knaccer: [leu€énouynuku u
JIucrocrebenbHbIE, UX
OTJIMYUTENBHBIE YEPTHI.
Pasmuoxxenue (Oecrio-noe
Y TIOJIOBOE) U Pa3-BUTHE
MOXOBUJIHBIX. Mo-
XOBH/IHBIE KaK CIIOPO-BbI€
pacTeHus. 3HaU€HHUE MXOB
B IIPU-POJE U KU3HU

N3yunts cTpoeHue
U pPa3MHOXKCHUE
MXOB

CpaBHUBaTh NIPEACTABUTETEH
pa3-JIMYHBIX TPYII PACTEHUN
oTena, e-1aTh

BbIBOIbI. Ha3biBatTh
CYILIECTBEHHbIE IPU3HAKH MXOB.
PacnioznaBath npeacraBurenei
MO-XOBHUJHBIX Ha pPUCYHKAX,
repOapHbIX MaTepHuasax, >KUBbIX
00beKTax. BeIensiTh npu3HaKku
MPUHAATICIKHO-CTH MOXOBUIHBIX
K BBICIIIMM CIIOPO-BBIM

Mukpockon

¢ poBoi,
MHKPOITpena-parhbl.
(Coar-nym — kie-
TOYHOE CTPOCHHE)




YyeloBeKa.
Jlaboparopnas pabota 4.
«3y4yeHne BHEIIHETO
CTPOCHHSI MOXOBHTHBIX
pacTeHuii»

pacTeHusIM. XapaKTepru30BaTh
NPOLIECCHI Pa3-MHOXKEHHS U
Pa3BUTHS MOXOBHIHBIX, UX
0COOEHHOCTH. YCTaHABINBAThH
B3aUMOCBSI3b CTPOE-HUSI MXOB U
MX BO3JICHCTBHS Ha CPEAY
obutanusi. CpaBHUBATh BHEIIHEE
CTPOEHUE 3EJIEHOTO MXa
(kyKymIKdHa JpHA) B O€I0ro Mxa
(charnyma), ormeyatsb ux
CXOJICTBO U

paznnuns. DUKCupoBaTh
pe3yibTaThl UCCIIEI0-BAHUM.
CoOmronaTh mpaBuia paboTHI B
kabu-HeTe, oOpalieHus ¢
n1abopaTopHBIM 000pYIOBaHUEM

['pu6s1. OOmmas
XapaKTePUCTHKA.
Mmuoroobpazue
rpu0oB.

MHoroobpasue u
3Ha4YeHUE TPHOOB.
CrpoeHue NUISIOYHbIX
rpu6oB. [1necHeBbie
rpu0bl, UX UCIIOJIb30BAHUE
B 3/]paBOOXpaHEHUHN
(aHTHOMOTHUK TTCHUITHII-
nuH). OHOKJIETOYHBIE
rpubsl — Apoxoku. Mx
UCTIOJIb30BaHUE B XJIe-
OoneueHny U MUBOBape-
HUM. Che00HBIE U A10-
BUTHIE TpuObL. [IpaBuna
cOopa u yrnorpebaeHus
rpu6oB B numty. [lapasu-
TUYecKue rpudsl. Pomib
rpuOOB B IPUPOJE U

XapakTepru3oBaTh
CTpOCHHE
NIIATIOYHBIX
rpuooB.

[Tonpa3aensats NUISIOYHBIE
rpuObl Ha TUIACTHHYATHIC U
TpyOuaThie.ONuCHIBaTH
CTPOEHHE MJIECHEBBIX IPUOOB 110
puUCyHKY yueOHuKa. OOBICHITH
TEPMHHBI «QHTHOHOTHUK» H
«IeHUIMIUTHH». Pacio3HaBath
CBhETOOHBIC U SJI0BU-THIE TPUOBI
Ha Ta0JHIax ¥ PUCYHKAX
ydeOHUKa. Y4acTBOBaTh B
COBMECTHOM 00CYXX/e-HUU
npaBuiI cOOpa U UCTIONH30BAHUS
rpu60B.O0BSICHITH 3HAUCHHE
rpuOOB ISl YeTIOBEKA U JTsI
MIPUPOJIBI

T'oTroBUTE MU-
Kponpernapar
KYJIbTYPBI
apoxoken.M3ydars
MJIECHEBBIE TPUOBI TTO/T
MHUKPOCKO-TIOM MpHU
Ma-JIOM YBEJIU-UYEHUHU
Ha ro-TOBBIX
n\MHKpompena-
paTtax.2JeKTPOH-HbIE
TaOJIMILI ¥ TIJIaKATE.




JKU3HHU YCIOBCKA




BBenenne — 14.

P. 1. Oco6ennoctu crpoeHus L[BeTkoBbIX pacTenmii — 13 u.

Tematuueckoe IJIAHUPOBAHUC B 6 xnacce

P.2. — J)KusnenearenbHOCTh paCTUTENBHOTO Oprann3Ma — 9 4.
P. 3. Knaccudukanus IBETKOBBIX paCTCHUN — 7 4.
P.4. Pactenus u okpyxatouias cpena — 4 4.

Ne | Tema Conepxanue LleneBas ycranoBka | Komuu | OCHOBHBIC BUIBI A€ATeIbHOCTH | Mcmonb3oBaHue

n/ ypoka €CTBO | OOY4YaIOIIMXCS Ha yPOKe/BHEY- 000pOoI0BaHUS

v} Y4acoB | POYHOM 3aHATHH

Oco0eHHOCTH CTPOEHUS IIBETKOBBIX PACTEHUM

1 | Cewms, ero CeMmsi Kak opras pas- Crpoenue cemenn: | 1 OOBACHATH POIIb CEMSH B Pa6ora «CtpoeHue
CTpOEHHE U MHOKCHUSI KOXKYpa, 3apOIbIII, npupoje. XapakTepru3oBaTh cemenu (haco-
3HAYCHUE pacTeHuii.3HauCHHE CEMSIH B | DHAOCIIEPM, (GyHKIMH YacTeil CeMeHH. au»ludposas

MPH-POJIC U KHU3HU YETOBEKA | CEMSIIO-JIH. OmnuChIBaTh CTPOCHUE 3apOIbIIa | JTabopaTopwHs 1Mo

JlaGopatopHas pabota 1
«CTtpoeHue ceMeHu (a-
COJIN»

Crpoenue 3apo-
JIBIIIA PaCTeHHUSI.
JBy-noybHBIE U
OJIHOJI0JIb-HbIE
pacTeHusl.
IIpopacranue
CEMSIH.

pacTeHus. YcTaHaBIMBaTh
CXOJICTBO IPOPOCTKA C
3apoasbleM ceMeHu.OnuchBaTh
CTaJNH MPOPACTAHUS CEMSH.
BEISBISTE OTIIHYHATENBLHEIE
MIPU3HAKHU CEMSH ABY/IOJIbHBIX U
O/1-HOJIOJIbHBIX PACTEHUM.
Hcnonp3oBaTh
WH(POPMaIMOHHBIE PECYPCHI IS
MOATOTOBKH COOOIIE-HHS O POITU

9KOJIOTHH (TaTYHK
OCBE-II[CHHOCTH,
BJIQXKHOCTH U
TeMITepaTy-

pbI). DNEKTPOHHBIE
TAOJIMIBI ¥ TUIAKATHI.




CeMsIH B )KM3HU YeJIOoBe-
ka.[IpoBoauTh HaOMIOIEHUS,
(UKCUPO-BaTh MX PE3YJIbTaThl BO
BpEMsI BBITIOJI-HEHUS
nabopaTopHOI
pabotb1.CobuoaTh npaBuia
paboTeI B KaOu-HeTe,
oOparnieHus ¢ 1a00paTOPHBIM
obopynoBanuemM Y MeHUe
paboTath ¢ 1a00paTOpPHBIM
00opynoBaHUEM,
YBEITHMYUTEIBbHBIMU MPHOOpAMH

YcnoBus
popacTaHus
CEMAH

3HadeHue BOJBI U BO3-1yXa
JUTSL TIPOPACTaHKS CEMSH.
3aracHble IUTa-TEIbHBIC
BEIIECTBA CE-MEHH.
TemneparypHsie

YCIOBUS IPOPACTaHUS
cemsH. Ponb cBera. Cpo-ku
IIoceBa CeMsH

N3yuuts pons
3amac-HbIX
IIUTATEJIbHBIX Be-
IIECTB CEMEHU.
Tem-neparypHsie
yCIIOBUS
IIPOpacCTaHus
ceMmsH. Pomsb cBeta

XapakTepu3oBaTh POJib BOJbI U
BO3-7IyXa B IPOPACTAHUU
ceMsH.OOBSACHATh 3HaUeHUE
3alaCHbIX MU-TaTeIbHbIX
BEILIECTB B MPOPACTAHUH
ceMsH.OOBSICHITD 3aBUCUMOCTb
[IpOpacTa-HUsl CEMSH OT
TEeMIIEPATypPHBIX YCIIO-
Buil.IIporao3uposars cpoku
MoceBa ce-MsTH OT/IETbHBIX
KYJIbTYyp.YMeHHne paboTaTh ¢
1a00paTOpHBIM 000PYIOBaHUEM,
YBEITHMUUTENbHBIMU TIPHOOPAMH.

Pabota

«Ycnosus
HPOPACTAHUS CEMSH.
3HaueHHe BO-IIbI U
BO3yXa JJIsI Ipopac-
TaHUS

cemstH. Lludpposas
naboparopus 1o
9KOJIOTUH (aTYUK
OCBE-ILIEHHOCTH,
BII&XXHOCTH U
TEMIIEPATY-Pbl).

Kopens, ero crpoe-
HUE 1 3HaYCHHE.
Kopnessrit
CHCTEMBI.

THUNBI KOPHEBBIX CUCTEM
pacteHuii. CTpoeHue KOpHs
— 30HBI KOpHS: KOHYC
HapacTaHUs, Bca-ChIBaHUS,
NPOBEICHMUS, JEIIECHNUS,
pocra. Poct xopH4,
reorponusM. Bu-
JIOU3MEHEHHSI KOPHEW.

N3y4uTs BHEIIHEE U
BHYTpEHHEE CTpoe-
HHE KOpHS

Paznuvare u onpenessaTh TUIIBI
KOP-HEBBIX CUCTEM Ha PHUCYHKaX,
repOap-HbIX dK3EMIUIIpax,
HaTypaJIbHBIX
o0nekTax.Ha3pIBaTh yacTu
KOpHsI. Y CTaHABJIMBATh
B3aMIMOCBS3b CTPOE-HUS U
GbyHKIM yacTeit

Mukpockorn
unudposoi,
MUKpoIIpena-

paThl. DJIEeK-TPOHHBIE
Ta-OJIMIBI U [1a-KaThl.




3HayeHuEe KOPHEH B
pupoe.

JlaGopaTtopHnas pabora 2.
«CTpoeHue KOpHS Ipo-
pOCTKa»

KOpHS.OOBSICHATH 0COOCHHOCTH
pocta kop-Hs. [IpoBoauTh
HaOJI0IeHNS 32 U3-MEHEHUSAMHU B
BEPXYUIEYHOM YaCTH KOPHS B
nepuoj pocra. XapakTepu3oBaTh
3HAYCHHE BHIOM3-MECHEHHBIX
KOpHEM 114
pacrenuit.IIpoBoauts
HaOMIoACHUS U GUKCUPO-BATh UX
pE3yIbTaThl BO BPEMSI BBITION -
HEeHUs 1abopaTopHOU
pabote1.CobutoaTh npaBuiIa
paboThl B KaOu-HETe,
oOparieHus ¢ 1a00paTopHbIM
o0opynoBaHueM Y MeHUE
paboTaTh ¢ 1a00paTOPHBIM
000pynoBaHUEM,
YBEIUIUTEIHLHBIMU TPHOOPAMHU.

JIuct, ero
CTpPOEHUE U
3HaYEeHHE.

Jluct, ero crpoenue u
3HauyeHue BHemnee
CTpOCHHE JHU-CTA.
Bnyrtpennee ctpoe-Hue
aucta. TUMb )KUIKO-BaHUS
muctbeB. CTpoeHue u
(GYHKIUM yCThUILL. 3HAUEHUE
JMCTa JUIS PACTEHUS:
¢doTocuH-Te3, UCTIApEHNUE,
razoo0-meH. JIucromnan, ero
POJIb B XKHU3HU PACTEHHUS.
Bunousmenenus nu-crbeB

N3yunts BHEIIHEE U
BHYTPECHHEE
CTPOCHHE JIUCTA.

Onpenensars yacTH JUCTA HA
repOap-HbIX dK3eMIUIIpax,
pucyHkax.Pa3znuuaTe npocTsie U
CJI0’KHBIE JIN-CThSL.
XapakTepru3oBaTh BHYTPEHHEE
CTPOEHHE JIMCTA, €r0 YaCTH
¥YcTaHaBIuBaTh B3aUMOCBS3b
CTpO€-HUS U QYHKIUN

naucTa. XapakTepru30BaTh
BUJIOM3MEHEHHUS JTUCTHEB
pacteHuilY MeHHre paboTaTh ¢
1a00paTOPHBIM 000PYIOBaHHEM,
YBEITHUUTENbHBIMU PHOOPAMH.

DNEeKTPOHHBIE
TaOJIUIBI U TUTAKATHI.
Hudposoit matunk
KOHIICHTpAI[H HOHOB,
AJIEKTPOJT HUTPAT-
AHUOHOB, AJIEKTPO]L
CpaBHE-HHUSI.




Cre0enb, ero
CTpOe-HUE U
3HAYCHHUE

Crebenb, €ero CTpoeHue u
3HAYCHUE

JlaGopaTtopnas pabora 3.
«BHelHee cTpoe-HUE
KOPHEBUIIA, KIyO-Hs,

N3yuuts BHELIHEE
CTpoeHue cTeds.
Tu-nbl credneit.
Buyrpen-nee
CTpPOCHHUE CTEOISI.

OnuceIBaTh BHEIIHEE CTPOCHUE
cTe0-J151, IPUBOJAUTH HPUMEPHI
pa3IMYHBIX TUIIOB CTEOJICH.
Ha3zpiBaTh BHYTpEHHHE YacTH
cTebs pacTeHU U ux

Mukpockorn

U poBOH,
MHKpOTpena-
patbl. «Cte-0enb
OJTHO-JIOJIEHBIX H

JTYKOBUIIBI» OyHKIMM cTeds. ¢bynknun.Onpenensith JBYIOJIBHBIX
Bu-gousmenenus BUJIOM3MEHEHHUS HAA-3€MHBIX U | paCTEHHUU»DIEKTPOHH
cTebmns y MOJI3EMHBIX MOOETOB Ha bIC TAOIUIIBI U
HAJ3EMHBIX U MOJ- pucyHKax, pororpadusx, IU1aKaThl
3€MHBIX TTOOETOB. HaTypajib-HBIX
o0bekTax.M3y4yaTh U OMHUCHIBAThH
CTPOCHHE IO/I-3€MHBIX TTOOETOB,
OTMeYaTh UX pa3-
mnuust. GukcupoBarb
pe3yabTaThl UCCIIEI0-BaHUH.
CoOmroaTh mpaBuia paboTHI B
kabuHeTe, oOpanieHus ¢ Jadopa-
TOPHBIM 000PYAOBAHUEM
KuzHenesTensHOCTh PACTUTEIBHOTO OpraHu3Ma
MunepanpHOe iTa- | MuHepaibHOE MUTaHUe YcranaBiauBath 1 OOBsCHATH posib KOpHEBBIX BO- | Lndposas
HUE pacTeHUH U pacTeHuii U 3HaUEHHUE B3aH-MOCBSI3b JIOCKOB B MEXaHU3ME nabopaTopus 1o
3HAYEHUE BOJIBI BO/IbIBo/Ia Kak MOYBEHHOT'O MOYBEHHOTO 9KOJIOTUH (TaTYMK

HEO0OXOMMOE YCIIOBHE
MHHEPAITBEHOTO
(MOYBEHHOTO) TUTAHMSI.
H3BreyeHne pacteHueM

B BOAC MUHCPAJIBHBIX

HI€HHuE BOJAbI U MUHE-
PAJIBHBIX BEIIECTB IO

13 NTOYBBI PACTBOPEHHBIX

cosieil. @yHKIUSA KOpHE-
BBIX BOJIOCKOB. [Iepeme-

MIATaHUs PACTEHUHN
U yCIIOBUU BHEIIHEH
CpEJBL.

nutanus. OO0CHOBBIBAThH POJIh
MTOYBEHHOTO MU-TaHUs B )KU3HU
pactenuit CpaBHUBATH U
pa3nuyaTh COCTaB U 3HAUCHUE
OpPTaHWYECKUX ¥ MUHE-PATBHBIX
yIoOpeHUit 7151 paCTeHHIA.
Ucnonp3oBath
MH(OPMALIMOHHBIE PECYPCHI IS
MTOJITOTOBKH MTPE3eHTA-IIUU
MIPOEKTAa O MPUCTOCOOIEHHOCTH

BJIa)K-HOCTH, OCBE-
IIEHHOCTH)




pacTtenuto. 3HauYECHHE
MHUHEPAIbHOTO (IIOUBEH-
HOTO0) MUTaHUs. TUIIBI
yIOOpEeHMi U UX POJIb B
YKU3HU pacTeHus. JKo-
JIOTUYECKHE IPYIIIBI pac-
TEHUI! 110 OTHOLIEHUIO K
BOJIE

K BOJIE paCTE€HUH pa3HbIX
9KOJIOTUYE-CKUX TPYIIII

Bo3nymnoe nura-uue | Bo3aymHoe nuranue XapakTepus3oBaTh ITpuBOUTH IPUMEPHI Hudposas
pacTeHud — pacTeHUN — yCII0BUS, OpPraHU3MOB — aBTOTPO(OB U naboparopus 1o
¢dorocunTe3 dorocunTe3Y cnoBus HE00XO0Iu-MbIe AJIs rerepoTpodoB, HaX0-IUTh 9KOJIOTUH (aTYUK
o0pa3oBaHus BO3yLIHOI'O pasnu4us B UX YIJIE-KHUCIIOTO rasza u
OpPraHUYECKUX BEILECTB B | MUTAHUS nuTaHuu.O60CHOBHIBATh KUCIIOPO/Ia)
pacTteHuu. 3e1EHbIE pacTeHnit.OOBbACHAT KOCMHUYECKYIO POJIb 3€JIEHBIX
pacTeHus — aBTOTPO(BI. b POJIb 3€JIEHBIX pacteHuil. Mcnonb3oBarsb
I'ereporpods! kak mo- JIUCTHEB B MH(POPMALMOHHBIE PECYPCHI IS
TpeOHUTEIH FOTOBBIX Op- ¢dorocuHTeE3E HOJTrOTOBKU COOOIIEHUS O POJIU
TaHUYECKUX BELIECTB. ¢doTocuHTE3a Ha HaIIeH
3HayeHue GpoTocuHTE3A B I1aHeTeBbInonHATh
IpUpoAE HaOJI0IEHUS U U3Mepe-HUs
JbIxanue JlpIxanue 1 oOMeH Be- VYcraHaBiuBaTh Bocnutanue 6epexxHoro Hudposas
niecTB y pacteHuriPons B3aU-MOCBS3b OTHOLIEHHUS K CBOEMY 3/I0POBBIO, | JJAOOpATOPHSI 1O
JBIXaHUS B )KU3HU IIPOLIECCOB IIPUBUTHE UH-TEPECA K 9KOJIOTUH (aTYUK
pactenuil. CpaBHUTENb- JBIXaHUS U W3Y4EHHUIO MIPEIMETA. yIJ1e-KHACIIOro ra3a u

Hasl XapaKTEpPUCTHKA
IPOLIECCOB JbIXaHUS U
dorocunreza. OOMeH
BEIIECTB B OPraHU3Me KaK
BAKHEUIIUH ITPU-3HAK
)KU3HU. B3anmo-cBs3b
MPOLIECCOB JbIXa-HUS U
dboTocuHTE3a

dboTocuH-TE3A,
MIPOBOUTH UX
CpaBHEHHE.
Onpenendarsb
MMOHATHE «OOMeEH
BEIIECTB».
XapakTepus3oBath
00-MCH BeIleCTB
KaK Ba)KHBIN

KHCJIOPOJ1a)




IMPU3HAK XU3HU

9 | Tpancnoprt BeuiectB. | TpaHCHOpPT BELIECTB. YcranaBnuBaTh 1 OOBACHATH POJIb TPAHCIOPTA Hudposas
Hcnapenune Bosbl Ucnapenue Bojb B3aU-MOCBSI3b BEIIECTB, UCIIAPEHUS BOJIBI. naboparopust o
JUCTBSIMH muctbsiMu. TypropHoe TPaHCIIOPTa .O60CHOBBIBATH POJIb 9KOJIOTUH (IaTYUK
JlaGopaTopHnast paboTa | COCTOSIHUE KJIETOK BELIECTB B MMOYBEHHOTO MU-TAHUA B )KU3HU | BJIAXK-HOCTH, OCBE-

4. «McnapeHue BOIbI pacTeHHH. pactrennii CpaBHUBATH U IIEHHOCTH) HH(POBOI
JUCTBSIMU JI0 U [IOCTIE pa3nuyaTh COCTaB U 3HAUECHUE JaTYUK
MIOJIUBAY, OpPraHMYECKUX U MUHE-PAIbHBIX | 3JIEKTPOIPOBOJHOCTH
5. TypropHoe yaoOpeHu st pacTeHUH.
COCTOSIHHE KJIETOK. Hcnonps3oBaTh
6. 3HaueHue MH(OPMALMOHHBIE PECYPCHI JUIA
KYTUKYJIBI U TPOOKH B MOATOTOBKHU MPE3CHTA-IIUU
3alIUTe PACTeHUH OT MPOEKTa O MPUCTIOCOOICHHOCTH
UCHIApEHUs» K BOJIE paCTEHUI pa3HbIX
AKOJIOTUYE-CKUX TPYIII
Knaccudukaiiys 1BeTKOBBIX pacTeHUN
10 | CemeiicTBa Kiacca OO6mas xapakrepuctu-ka. | M3yuuts oOryro 2 Boinensats ocHOBHBIE Ipu3Haku | Pabora ¢ rep-6apHbIM

JBynonbHbIE

CewmeiicTBa: Po3o-

IBCTHBIC, MOTBIJ'ILKOBLI@,

Kpecronsernsie,
ITacinénoBrie, CaoKHO-
nBeTHbIe. OTIUYNUTENE-

HBIC ITPU3HAKU CE-MEICTB.

3HayeHue B IPUPOE U
YKU3HU Y€JI0-BEKA.

CenpCKOX035I1-CTBEHHBIE

KYJIbTYpPbI

Xa-pPaKTEPUCTUKY
ce-MeHCTB Kiacca
JIBy-1t0NIBHBIE.

KJIac-ca

JIBynonbHbIe. ONIUCHIBATH
OTJIMYUTEINIbHBIE PU3HA-KU
ceMelicTB Kiacca.Pacno3Hasars
MpECTaBUTENEH CEe-MENUCTB Ha
pHUCYHKaX, repOapHbIX Ma-
Tepuanax, HaTypaJTbHBIX
o0bekTax.IIpuMeHsATh MPUEMBI
paboTHI C OTnpe-AenuTeneM
pacrenuit.Mcrionas3oBaTh
WH(POPMaIMOHHBIE PECYPCHI IS
MOJTOTOBKH MPE3EHTa-1UH
MPOEKTa O POJIM PACTEHUH KJlac-

MaTe-puajioMm




ca JIByAosibHbBIE B IPUPOJIE U
JKU3HH YeJI0BEKa

11

CeMeiicTBa Kjacca
OIHOIONBHEIE

OO0mast XxapaKTepUCTHKA.

CewmeiicTBa: JInneinele,
Jlykossie, 3naku. OT-

JIMYUTCIIbHBIC ITPU3HAKH.

3HaueHue B IPUPOLE

N3yuuth 0011y10
Xa-PaKTEPUCTHKY
Ce-MEUCTB KJjlacca
OHO-IOJILHEIE. .

Brinensts npusHaku kiacca
Opno-nonbHble. OnpenensaTh
MIPU3HAKH JICTICHUS KJIACCOB
JABynonbabie © OTHOAOTb-HBIE
Ha cemercTBa. OMUCHIBATh
XapaKTepHbIEC YEPTHI CE-MEHUCTB
Kjacca

Opnnononsusie ITpumenaTs
puEMBI pabOTEHI C OTpe-
JICIIATCIIEM
pactenuit.IIpuBoAUTH IpUMEPHI
OXpaHSEMbIX BUJIOB.
Hcnonp3oBaTh
WH(OPMAIMOHHBIE PECYPCHI JUIS
MOATOTOBKH MPE3CHTA-IIUN
MIPOEKTA O MPAKTUYECKOM HC-
MOJIb30BAHUU PACTCHHIM
cemeiictBa OIHOOONLHBIE, O
3HAYEHMH 3JIAKOB IS YKUBBIX
OpraHU3MOB

Pabota ¢ rep-6apHbIM
Mate-puaiom




BBenenue — 3 g

TemaTnyeckoe IIaHUPOBaHUE B 7 Kiiacce

P. 1. PacTenust — npou3BOAUTENN OPraHUUECKOIo BeujecTsa — 12 4.
P.2. XKuBoTHBIC — MOTPEOUTENIM OPraHUYECKOTO BemecTBa — 13 4.
P.3. Baktepuu, rpulbl — pa3pymuTeId OPraHNIECKOro BemecTsa. JInmaiHuky — 5 9.

O0600mmenue — 1 4.

Ne | Tema Coneprxanue [leneBast yctanoBka | Komnu | OCHOBHBIE BUBI ACSATEIBHOCTH Ucnons3oBanue
n/ ypoka €CTBO | 0OY4YaIOIIMXCS Ha yPOKe/BHEY- 000pOI0BaHUS
II YacoB | POYHOM 3aHITHH
Pactenus — npou3BOAUTEN OPraHUYECKOIO BEIIECTBA
1 | IloxuapcTtBo OO0m1as XxapakTepucTHKa. N3yuuts ctpoenue | 1 OO0mras XxapakTepucTuKa. Mukpockorn
Hacrosmue CtpoeHue, pa3MHO-KEHHE 1 pPa3MHOXEHUE CtpoeHue, pa3MHO-KEHHUE 1107 001)o10):10)78
BOJIOPOCIIH. Bojiopociield. PasHooOpasue BOJI-pOCIIEH Bozopociield. PasnooOpaszue MUKpPOIpena-parkl.
IToamapcTtBo BOJI0-pocield. Otnensl: 3emné- BoJI0-pocaeit. Otaensl: 3ené- (OxHOKIETOUHAS
barpsuku. Pons Hele, Kpacusle, bypsie Hble, Kpacusle, bypsie BOJIOPOCIIb —
BOJIOPOCIIEH B BOJOPOCIIH. 3HAUEHUE BOJOPOCIIU. 3HAYECHHE XJIAMHIOMOHA/1a)
BOJIHBIX BOJIOPOCJICH B IPUPO/IE. BOJIOpPOCIICH B IPUPO/IE.
skocucremax. JI/p Hcnonp3oBanue Bogopocien Hcnonp3oBanue Bogopocnen
1. "Uzyuenue YEJI0BEKOM YEJI0BEKOM
OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX
BOJOpOCen”
2 Otnen MoxoBuaHble, xapakTepubsie | M3yuuth ctpoeHue | 1 CpaBHUBaTh Npe/ICTaBUTENEH Mukpockon
MoXOBUIHEIE. yepThl cTpoeHusd. Kiaccor: 1 pa3MHOXEHUE pa3-JIUYHBIX TPYII paCTeHUI undpoBoi,
Posb MX0B B ITey€HOYHUKH U MXOB OTJEeNa, JIe-J1aTh MUKpOIpena-paThl.
oOpa3zoBaHuH JluctocrebenbHbIE, NX BBIBOIbI. Ha3biBaTh
OOJIOTHBIX OTJINYUTEIIbHBIEC YEPTHI. CYILIECTBEHHbIE TPU3HAKH MXOB.

skocuctem JI/p 2.

Pa3zmuoxenue (Oecro-yoe u

Pacnio3naBath npeacraBuTenei




«Ctpoenue II0JIOBOE) U pa3-BUTHE MO-XOBH/IHBIX Ha PHCYHKAX,
3€JIEHOTO MXa MOXOBHIHBIX. MO-XOBHIHBIE repOapHbIX MaTepHuasax, >KUBbIX
KYKYIIKAH KaK CIIOpO-BbIC PACTCHHUS. o0bekTax.Beiaenars npusnaku
JCH» 3HavyeHHEe MXOB B IPU-POJIC U MPUHAICKHO-CTH MOXOBHTHBIX
KM3HU YeJIOBEKa. K BBICIIIUM CIIOPO-BBIM
JlaGopatopunas pabora 3. pacTeHusIM. XapaKTepu30BaTh
«3yueHne BHEIIHETO IPOLIECCH Pa3-MHOXKEHHS U
CTPOEHUSI MOXOBH/THBIX Pa3sBUTHSA MOXOBHIHBIX, UX
pacTeHuii» 0COOCHHOCTH. Y CTaHABINBATh
B3aUMOCBS3b CTPOE-HUS MXOB U
UX BO3JCHCTBHSA Ha Cpey
obutanus. CpaBHUBATh BHELIHEE
CTpOEHHE 3eNEHOTO MXa
(kykylmkuHa JTbHA) ¥ OEIOro Mxa
(charnyma), oTmMedaTh Ux
CXOJ/ICTBO U
paznnuns. DUKCUpOBaTh
pe3yNnbTaThl UCCIIE0-BaHUH.
Cobmronath npaBuiia paboThI B
KaOu-Hete, oOpalieHus ¢
71a00paTOpHBIM 000PYIOBAaHUEM
Otnen OO1mas xapakTepuCcTHKa N3yuuth 0011y10 BbIABIATE 00LIKE YEPTHI Pabota c rep-6apHbIM
['onocemeHHsIe. rojJoceMeHHbIX. Pacce-neHne | Xxa-pakTepucTUKy CTPOEHHMS Y PA3BUTHSI CEMEHHBIX | MaTe-pHaioM
Ponb TOJIOCEMEHHBIX 110 rojioce-MeHHbIX pacrenmii.OcBanBaTh NPUEMBI

TOJIOCCMCHHBIX B
AIKOCHUCTEME TalTH
JIp. 4. «Ctpoenue
MOOCTOB XBOMHBIX
pacTeHun»

Jl/p 5.«Ctpoenue
MYKCKHX,
JKCHCKUX IINIIICK U
CEMSIH COCHBI

MOBEPXHOCTHU 3EMJIH.
OO0pa3oBaHue ceMsiH Kak
CBUJIETENILCTBO 00-J1ee
BBICOKOTO YPOBHS Pa3BUTHS
TOJIOCEMEH-HBIX 110
CPaBHEHHUIO CO CTIOPOBBIMHU.
Oco0eHHO-CTH CTPOEHHUS U
pa3BU-THS TPEICTaBUTENIEH
Kiacca XBouHsble. ['o110-

pacTeHuit

paboThI ¢ ompe-AeauTeIeM
pactenuil. CpaBHUBATh
CTPOEHHE CIIOPBI U CEMEHMU.
XapakTepu30BaTh MIPOLECCH
pa3-MHOXEHMSI U Pa3BUTHS
roJ0CEeMEH-
HbIx.ITporunosuposars
MOCJIEACTBHSI HEpa-LIMOHAILHOU
JeSTEIBHOCTH Y€JI0BEKa AJIs




OOBIKHOBEHHOII»

CEMEHHBIC Ha TEPPUTO-PUHU
Poccuu. Ux 3Haue-uHue B
MPUPOJIE M )KU3HU YeJIOBEKa

JKH3HH
roJIoceMeHHBIX. M croib30BaTh
nH(pOpPMaITMOHHBIC PECYPCHI IS
IIOATOTOBKH Hpe3eHTa-I_II/II/I
MIPOEKTA O 3HAYCHHH XBONHBIX
secoB Poccun

Otnen
[TokpbITOCEMEHHBIE
, uin L{BeTKOBEbIE.
Ponb
MOKPBITOCEMEHHBIX
B Pa3BUTHH
3eMIIeIeIHs

JI/p 6. «IIpusnaku
OJTHOJIONIBHBIX H
JBYIOJIBHBIX
pacTeHuii»

OO0m1ast xapaKTepUCTH-KA.
CemelictBa: Po3orBeTHEIE,
MOTBUILKOBEIE,
KpecrouserHnsie,
ITacnénosrie, C0KHO-
nBeTHble. OTINYNTEN-HEIE
MPU3HAKU CEMEHCTB.
3HaueHue B PUPOAE U
’KH3HHU Yel-BeKa.
CenbCKOX 035 CTBCHHEIC
KYJIBTYpPbI

N3yuuts 00m1yto
XapaKTepUCTHKY ce-
MEUCTB Kiacca [IBy-
JOJIbHBIE.

Bb11ensaTe OCHOBHBIE IPU3HAKU
KJ1ac-ca J[By10/1bHBIE.
OnuceIBaTh OTINYUTEIbHBIC
IIPU3HA-KU CEMEWCTB Kiacca.
Pacno3naBath npeacraButenei
C-MEHUCTB Ha PUCYHKaX,
repOapHBIX Ma-TepHanax,
HaTypaJIbHbIX
o0bekTax.[IpuMeHsATh MPUEMBI
paboTHI C OTpe-AenuTeIeM
pactenuil.Micnonb3oBath
MH(POPMALMOHHBIE PECYPCHI IS
MIOATOTOBKHU MPE3EHTA-1IUU
IIPOEKTA O POJIM PACTEHUM Kiac-
ca /IBynosibHbIE B IPUPOJE U
KHU3HU YEIOBEKa

Pabota ¢ repbapHbIM
MaTepHalIoM




CemMelicTBa KJlacca
OIHOI0IBbHBIE

OO0m1as xapakTepucTHKa.
CewmeiicTBa: JInneiinele,
JlykoBble, 3naku. OT-
JTUYUTENbHBIC MPU3HAKH.
3Ha4YeHue B MPUPOE

N3yuuts 0011y10
Xa-paKTEPUCTUKY
ce-MEMCTB Kjlacca
OnHO-I0JIBHEIE. .

Brinenste nmpu3HaKu Kiacca
Opno-nonbHble. OnpenensiTh
MIPU3HAKH JICTICHUS KJIACCOB
JABynonbubie © OTHOI0Ib-HBIC
Ha cemercTBa. ONMUCHIBAaTh
XapaKkTepHbIEC YEPTHI CE-MEHUCTB
Kjacca

Opnnopnonsubie ITpumenaTs
pUEMBI pabOTEHI C OTpe-
JICIIATCIICM
pactenuit.IIpuBoAUTH IpUMEPHI
OXpaHSEMbIX BUJIOB.
Hcnonp30BaTh
WH()OPMAIMOHHBIE PECYPCHI JUIS
MMOATOTOBKH MPE3CHTA-IIUN
MIPOEKTA O MPAKTUYECKOM HC-
MTOJIb30BAaHUU PACTCHHI
cemeiicrBa OIHOOONBHBIE, O
3HAYEHMH 3JIAKOB IJIS YKUBBIX
OpraHU3MOB

PaGoTa ¢ rep-6apHbiM
MaTe-puaom

’KuBOoTHBIE — TOTPEOUTETN OPTAaHUYECKOTO BEIIECTBA

OO1as xapakrepu-
CTHKa MOJ[apCTBa

Cpena oOurtanusi, BHEIII-
Hee cTpoeHue. CTpoe-Hue

[Ipocreiimmue. U KU3HEAEATEIb-HOCTh
Jlaboparopnas paboTa | cCapKOJIOBBIX Ha MpUMEpE
7. aMEOBI-TIpO-Tesl.

Pa3znoobpasue cap-
konoBbIx Cpena
oOuTaHus, CTpOe-HUE U

«CtpoeHue u
NEPECABU-KCHUC

UHQY30pUU-TY-

JHatb o01mryto
XapaKTe-PUCTUKY
IIpocreii-mumM, Ha
npumepe Tu-ma
CapkoJioKryTH-
koBble. Ha npumepe
IBIJICHBI 3€JIEHON
M0Ka3aTh

1

BBISIBIISATE XapaKkTepHbIE
NPU3HAKU TOALAPCTBA
ITpocreimue, nnu On-
HOKJICTOYHEIE, THIIA
CapkosioBbIC 1
KT'YTUKOHOCIBL. Pacio3HaBaTh
npejcTaBuTenei kiac-ca
Capko/ioBble Ha MUKpOIIpena-

Mukpockon
11dpoBoii,
MHKPOITperna-parhl
(ame0a, 3BrIICHA
3eneHasi, uHdy3opus
Ty(enbka)




benpku»

8. «CpaBHuTETHHAS
XapaKTePUCTHUKA
OJTHOKJICTOYHBIX
OpraHu3MOB»

nepeBUKEeHHE Ha
IIPUMEPE IBIJICHBI 3€JIE-
HOM. XapaKTep MUTaHUs,
€ro 3aBUCUMOCTb OT
yC0BUM cpenbl. Jlpixa-
HUE, BbIAICIICHUE U pa3-
MHOeHHe. CoueraHue
MPU3HAKOB )KUBOTHOTO U
pacTeHus y BIIICHbI
3enéHoil. PazHooOpasue
KT'YTUKOHOCIIEB

B3aMMOCBS3b CTPOE-
HUS U XapaKTepa
MU-TaHUS OT
YCIOBUI
OKpYy>Karoleu
cpenbl

parax, puCyHKax,
dotorpadusx.yYcraHaBIMBaTh
B3aUMOCBSI3b CTPOC-HUS U
¢dbyHKIUI opranu3Ma Ha Mmpu-
Mepe amEOBI-TIPOTes.
OO60CHOBBIBATH POJTH
MPOCTEUIINX B
HKOCUCTEMAX Y MEHHUE paboTaTh C
J1a00paTOPHBIM 000PYIOBAHUEM,
YBEIIMYUTEIHLHBIMH TPHOOPAMHU.

Tun Kumeyno-
nojioctHble. CTpoeHue
U JKU3HE-JeSTeIbHOCTD

OO1u1e yepThl cTpoe-
Hus. ['unpa — ogunou-
HbIi onun. Cpena oou-
TaHWsl, BHEILIHEE U BHY-
TPEHHEE CTPOCHHUE.
OcoOeHHOCTH JKU3HEeAe-
ATEIbHOCTH, YPOBEHb
OpraHM3alluy B CpaBHE-
HUU C IPOCTEHIINMHU

N3yuuth cTpoeHue
u
KHU3HEIEeATEIbHOCTh
KULIEYHOIOJIOCTHBI
X Ha pumepe
TUJIPbI, BBIIEIUTh
OCHOBHBIE YEPTHI
YCIOXKHEHUS
OpraHu3aIiu 1o
CPaBHEHHUIO C IIPO-

OrnuchiBaTh OCHOBHBIC MPU3HAKU
MOJIapCTBA

MHuoroknerounbie. HazbiBaTh
MpeCcTaBUTENCH TUIIA KU-
[IEYHOTIOIOCTHBIX. BEIIEIATH
0011I1e YepThl CTPOCHUSI.
OOBACHATH HA IPUMEPE HATUYUE
Jy-4€BOM CUMMETPHUU Y
KHUIIIEYHOTIO-TOCTHBIX.
XapakTepu3oBaTh NPU3HAKU

Muxkpockon

Qg poBoii,
MUKpOIpena-paThbl.
(BHYy-TpeHHEE
CTPOEHHE THUIPHI)

CTeHIMHU. Oosiee CI0KHOHM OpraHu3aLuy B
Tun Konbyarsle ge- CpPaBHEHUU C IPOCTEUITUMU
PBH. Mecra oburanus, ctpoe- | M3yuuth Pacniosnasate npezncraButeneii | MUKpOCKOIT
HUE U KU3HEAEATEIb- 0COOEHHOCTH KJIac-ca Ha pUCYHKaXx, U poBoii,

HOCTb CUCTEM
BHYTPEHHHUX Op-TaHOB.
YpoBHM OpraHu-3anuu
OpraHoOB YYBCTB
CBOOOTHOKHBYIIUX
KOJIpYaThIX YEpBEH U Ma-
Pa3UTUYECKUX KPYIJIBIX
4yepBen

YCIIO)KHEHHUS B
CTPOCHHH KOJIbYa-
TBIX UepBel Kak 60-
nee
BBICOKOOPTaHH30-
BAHHOW I'PYMIBI 110
CPaBHEHHUIO C
TUIOCKH-MH U

doTorpadusx.XapakTepu3oBaTh
YepThl YCIOKHE-HHSI CTPOCHUS
CUCTEM BHYTPECHHUX
opranoB.OopMyIHPOBATH BBIBOT
00 ypOBHE CTPOEHUSI OpPTaHOB
YYBCTB

naboparop-Hoe
obopyno-BaHue. Dek-
TPOHHBIE TA0-THIIBI




JlaGopaTtopHast pabora 9.

KPYIJIBIMU Uep-

«BHemHee crpoeHue BSIMH.
JOKIIEBOTO YEPBsl, €ro
HEepEIBIKEHHE, pa3apa-
KUMOCTB .
Jlaboparopuas padota 10
(Mo yCMOTpEeHHIO yUH-
TEJs)
«BuyTtpeHnnee ctpoeHue
JIOXK/IEBOTO YEPBSI».
9 | Tun Mommocku Cpena oburtanus, BHEII- W3yauthb Paznuuate u onpenensaTh ABY- Hudposoii
HEE CTPOCHUE HA IPUME- | 0COOCHHOCTH CTBOPYATHIX MOJITIOCKOB Ha MHKPOCKOTI,
pe 6e33y0ku. CTpoeHHe U | cTpoeHHs Kiiacca pucyH-Kax, poTorpadusix, n1aboparop-Hoe
(GyHKIUH CUCTEM BHY- JIBycTBOpUaTHIE HATypaJlbHBIX 000py0-BaHHUE.
TpeHHUX opranos. Oco- MOJI-JIFOCKH 00bekTax.O0BACHATD Bnax-nble npenapa-
OCHHOCTH Pa3MHOKCHHS B3aMMOCBSI3b 00pa3a KU3HU U Thl, KOJUIEKIIUU
u pa3Butus. Pons B npu- 0COOEHHOCTEH CTPOCHHUS PaKOBUH MOJUIIOCKOB.
poJie ¥ 3HaueHue AJs JIBYCTBOPYATHIX ONeKTpOHHBIE
YyeloBeKa. MOJITIOCKOB. XapaKTepr30BaTh TaOIHIIBI
JlabopaTtopHnast pabora 11. YepThl MPUCTIOCO0-IEHHOCTH
«BHenHee crpoeHue pa- MOJUTIOCKOB K Cpe/ie OOU-TaHWUs.
KOBUH ITPECHOBOJHBIX U ®opMynupoBaTh BBIBOJ O POJIU
MOPCKHUX MOJUTIOCKOB» JIBY-CTBOPYATHIX MOJUTIOCKOB B
BOJIHBIX
HKOCUCTEMAX, B KHU3HH
YeJIoBeKa. Y CTaHaBIIMBATh
CXOJICTBO U Pa3IHuus B
CTPOECHUH PaAKOBHH
MoJu1rocKoB.CoOII01aTh
npaBuiia paboThl B KaOU-HETe,
oOpaiieHus ¢ 1abopaTopHbIM
obopynoBaHueM
10 | Tun Unenucronorue. | OOmmias XapakTepUCTU-Ka, | BBIIBUTH OCHOBHBIE BbIABIATH XapakTepHbIE ['epbapHblii MaTepuan




Kiacc Hacekompie OCOOEHHOCTH BHEII-HETO | XapaKTEpHbBIC MIPU3HAKN HACEKOMBIX, — CTpPOCHHE Ha-
ctpoenus. PazHo-o0pa3ue | mpusHa-Ku OTHCHIBAThH MX MPHU BHI-IOJTHEHUU | CEKOMOTO, THIIBI
POTOBBIX Opra-HOB. HaCEKOMBIX. nabopaTopHOi Pa3BHTHA.
Crpoenue u GpyHKIIHH N3yunuth THIIBI paboThl. Y cTaHaBINBAThH
CHUCTEM BHY-TPECHHHX pa3BU-THS B3aUMOCBSI3b BHY-TPEHHETO
OpraHoB. Pa3-MHOXXEHHE. | HACEKOMBIX CTPOCHHSI M MIPOIECCOB
Pa3BuTune ¢ HEMOIHBIM JKUBHECITCILHOCTU
npeBpanieHueM. [ pymibl HacekoMbIx.HabOmonats,
HaceKoMbIX. Pa3Butue ¢ (bUKCUPOBATH PE3yabTa-ThI
MOJTHBIM MTPEBPALICHU-CM. HAOIIOICHWH, JeNaTh
['pynnel HacekoMbIX. Porb BBIBOIbL. COOTIOIaTh TIPaBHIIA
KQKIO0U CTaluy pa3BUTHUS paboThl B KaOu-HETe,
HACEKOMBIX oOpaiiieHus ¢ 1ab0paTopHbIM
JlabopaTtopnast pabota 12. 000pyIOBaHUEM.
«BHemniHee cTpoeHue XapakTepu3oBaTh THUIIBI
HACCKOMOTO» Pa3BUTHS Ha-CEKOMBIX.
OOBSCHATH MPUHIIUIIBI
KJIaccupuKa-uu
HaCEKOMBIX. Y CTAHABJIMBATh
CUCTEMaTUYECKYIO
MIPUHA]ICKHOCTD
HACEKOMBIX. BBISIBIIATE pa3mnyust
B Pa3BUTHUH HA-CEKOMBIX C
MTOJIHBIM U HETIOJTHBIM
peBpaIicHIEM
11 |. OcoOenHoctu BHemHero | U3y4utsb XapakTepu3oBaTh OCOOCHHOCTH | BiakHble MpenapaThl
Tun XopaoBele. CTPOEHMU, CBA3AaHHBIE C 0COOEHHOCTH BHEIIHETO CTPOEHMS PBIO B «PpIOBI». MoO-1€e1b —
ITo3BOHOUYHEIE o0uTaHUEM B BHEIIHET O CBSI3U CO CPEIO OOUTAHMUSL. CKe-JeT PBIOBI
xuBoTHBIe. Hankmace | Boge.CTpoeHue u CTPOEHHS, OcBauBath npuéMbI pabOTHI C

Pr10BbLI.

(GyHKIIMHU KOHEYHOCTEH.
Opranbl 60KOBO JTMHHH,
OpraHsbl Cllyxa,
paBHOBecust. OnopHo-

CBS3aHHBIE C 0OUTA-
HHEM B BOJIE

ompe-JenTeIeM
YKHUBOTHBIX. BEISIBISIT YePTHI
MPUCTIOCOOIEHHO-CTH
BHYTPEHHETO CTPOEHHUS PBIO K




JBUTATEIbHAS CUCTEMA.
Ckerner Henap-HbIX U
HApHBIX [TABHU-KOB.
CKeIeT ToJIOBBI, CKEIICT
*kabp. OcobeH-HOCTH
CTpoeHus U (HYHK-IIUH
CHCTEM BHYTPEHHHUX
opranoB. YepTsl 6oiee
BBICOKOTO YPOBHS Opra-
HU3aluu pel0 10 cpas-
HEHUIO C JIAHIICTHUKOM.
JlaGopaTtopHnas pabota
«BHemrHee cTpoeHue U
0COOEHHOCTH TIepeaBU-
sKeHus peiobI» JI/p 13.
«BHyTpeHHEee cTpoeHue
PBHIOBI»

obOuranwnro B Boae. HaOmronares u
OTHCHIBAThH BHEIIIHEE CTPOCHUE U
OCOOCHHOCTH TEPEIBU-KEHHS
pBIO B XOI€ BBITIOJTHEHHS J1a-
6opaTopHoit paboThl. CoOII01aTh
MpaBwiia TIOBEICHUS B KaOMHETE,
oOparieHus ¢ 1a00paTop-HbIM
obopymoBaHuEM.
YcTaHaBnuBaTh B3aUMOCBS3b
CTpOE-HHUS OTJICTBHBIX YACTEH
cKereTa pbI0 M UX (G YHKIIHIA.
BEISBIISATE XapakTepHBIC YePThI
CTPOEHHS CUCTEM BHYTPEHHHX
opra-HoB.CpaBHHUBATh
OCOOCHHOCTH CTPOCHUS U
(GyHKIMI BHYTPEHHUX OPTaHOB
pBIO M TaHIIETHUKA.
XapakTepus3oBaTh YEPTHI
YCIIOKHE-HUSI OPTaHU3alluu PhIO

12 |. XapakTepHbIe YepThbl N3yuuth 4epTsl YcTanaBnMBaTh B3aUMOCBSI3b Brnaxusle npenapatsl
Knacc 3eMHOBOAHBIE | CTPOCHHUS CHUCTEM BHY- CTpOE-HHUS CUCTEM CTpO€-HUS OPraHOB U CUCTEM «3eMHOBO/I-HbIE»
TPEHHUX OPTraHOB 3€M- BHYTPEH-HHUX OpPraHoB € UX QYHKIUSAMU U
HOBOJHBIX 10 CpPaBHE- OpraHoOB 3€MHO- cpenoit oouranus. CpaBHUBATS,
HUIO C KOCTHBIMHU phIOa- BOJHBIX IO CpaBHe- 00001aTh HHPOPMA-IIHIO O
Mu. CXOJCTBO CTPOEHUS HUIO C KOCTHBIMHU CTPOEHMH BHYTPEHHUX Opra-HOB
BHYTPEHHHMX OPIaHOB pbIOamMu am¢uouii u piO, AeIaTh BHIBO-
36MHOBO/IHBIX U PBIO n61.0npenensTs 4yepTsl Oosee
BBICOKOM OpraHu3aluu
36MHOBOJIHBIX IO CPaB-HEHUIO C
pbIGamu
13 CxoncTBo 1 pasnuuns N3yuuts 4epTsl YcTanaBnMBaTh B3aUMOCBS3b Brnaxxnele npenaparbl

Knacc
MIPECMBIKAOIIUECS. .

CTPOCHUA CUCTEM BHY-
TPCHHUX OPraHOB IIpEC-

CTpOE-HHUS CUCTEM
BHYTPEH-HHUX

CTpOE-HUSI BHYTPEHHUX OPraHOB
Y CUCTEM OpPTaHOB PENTHIINHI, UX

«HpCCMLI-KaIOU_II/ICCﬂ»




CMBIKAIOIIUXCA U 3€MHO-
BOJHBIX. UepTsl IIpu-
CIOCOOJIEHHOCTH

OpraHOB MPECMBbI-
KaIOIIUXCS 110 CPaB-
HEHHIO C

byHKIHN U cpeapl
oOuTaHus. BRISBIATE YepTHI
OoJiee BBICOKOH Op-TaHU3aIUH

IIPECMBIKAIOLIUXCS K 36MHOBOJIHBIMH. IIPECMBIKAIOLIUXCS 110
JKU3HU Ha cywe. Pas- CPaBHEHHIO C
MHOKECHHME U pa3BUTHE. 36MHOBO/IHBIMU. XapaKT€pU30BaT
3aBHMCHUMOCTb I'0JI0BOTO b IIPOLIECCHI pa3-
JKU3HEHHOI'O LIUKJIA OT MHOYEHUS U PA3BUTHUSA
TeMIEepaTypHbIX YCIIO-BUH JETEHBIIICH Y
MIPECMBIKAIOIIUXCSL.
Hcnonp3oBarh
WH(POPMAIMOHHBIE PECYPCHI IS
MIOATOTOBKH IIPE3EHTA-LIUU
IIPOEKTa O FOJI0BOM KU3HEHHOM
LUKJIE penTHINii, 3a60Te 0
IIOTOMCTBE
14 B3anMocBsA3b BHELIHETO N3yuntp XapakrepuszoBaTb ocodeHHocTd | Yydeno [ITu-1br,
Kuace IItuner. CTPOCHUS 1 IIPUCIIOCO0- B3aUMOCBSI3b BHEIIIHETO CTPOCHHUS IITULL B [leppst nTuLBI, MU-

JICHHOCTH TNTHUIL K TIONETY.
Tunel nepbeB U UX QPyHK-
uuu. YepTsl CXOACTBA U
pa3auyus MOKPOBOB NTHII
U PENTUIINN.
JlaGopatopHas pabora 14.
«BHelIHee CTpoeHue
ntuiel. CTpoeHue me-
preB» M3MeHeHust
CTPOEHMSI CKEJIETa ITHI] B
CBSI3H C
HPUCTIOCOOIEHHOCTBIO K
nosnéry. OcobeHHoCTH
CTPOEHMSI MYCKYJIaTyphl U
e€ dyakuuu. [IpudauHb!

BHEIIHETO CTPOEHUS
u
MPUCTIOCOOTIEHHOCT
W NTHII K TIOJIETY

CBSI3U C UX
MPUCHOCOOTEHHOCTBIO K
non€ty.O0BSICHATh CTPOEHHE U
(yHKIMM ITe-pbEBOI0 OKPOBA
TeJa NTHUIL. Y CTAHABIUBATh
YepThl CXOJICTBA U PA3THUHUS
MTOKPOBOB MTHII U PENTH-

muii. I3ydath 1 ONUCHIBATH
0COOEHHOCTH BHEIIHET0
CTPOEHUS NTUIL B XOI€ BbI-
MIOJIHEHUS JTabopaTOpHOU
pabotel.Coburo1aTh MpaBuia
paboThl B KaOu-HeTe,
oOparieHus ¢ 1a00paTOpHBIM
obopynoBaHuEM

Kporpenapa-Tbl
«[leppst mTHII», CKENET
ronyos.




cpacTaHusl OTJAEITBHBIX
KOCTEHU CKeJIeTa IITHUIIL.

«CTpoeHHe CKeyeTa MTu-
bI»

JlaGopaTtophnas padora 15.

15

Kiacc
MiekonuTaromnue.

Oco0eHHOCTH CTPOEHUS
ONOPHO-JBUIATEIILHOMN
CUCTEMBI. YPOBEHb Opra-
HU3alU1 HEPBHOU CU-
CTEMBI [10 CPABHEHUIO C
JPYTMMH IIO3BOHOYHBI-
MU. XapaKkTEepHbIEC YEPTHI
CTPOCHMSI IUILEBAPU-
TEJIbHOM CUCTEMBI KO-
IBITHBIX U TPBI3YHOB.
VYcnoxHEHHE CTPOCHUS U
(GyHKLUI BHYTPEHHUX
OpraHoB.

«CTpoeHHe cKeneta
MJIEKOTIATAIOIIIX »

JlaGopaTtopHnas padota 16.

N3yuuts ckener u
BHYTpEHHEE
CTpOCHHE
MJIEKOMTUTAOIIUX

OnwuceIBaTh XapaKTepHbIC
0COOEHHO-CTH CTPOCHUS U
byHKIIUH omOp-HO-
JBUTATENbHON CHCTEMBI,
UCIIOJb-3YS IPUMEPHI )KUBOTHBIX
pa3HBIX cpen
obutanus.IIpoBoaurh
HaOroIeHus U (PUKCUPO-BATH MX
pe3y/bTaThl B XO/I€ BBIIOJIHE-HUS
nabopaTopHOI

paboThl. XapakTepu30BaTh
0COOCHHOCTH CTPOCHHUS CHCTEM
BHYTPEHHHUX Opra-HOB
MJICKOITMTAIOIIHUX 110 CPABHCHUIO
c

PENTHINSIMU. APTyMEHTUPOBATH
BBIBOJIBI O TIPO-TPECCHBHOM
Pa3sBUTHUU MIIEKONHUTAIO-
mmx.CoOo1aTh TpaBuiIa
paboThl B KaOu-HETe,
oOpaiieHus ¢ 1abopaTopHbIM
obopynoBaHueM

Brnaxxusle npenaparbl
«Kponuk», ckener
MJIE-KOIIUTAIOILETO

bakrepuu, rpu0bl — pa3pylmuTean OpraHMuecKoro BemecTna. JInmannuku

16 | Crpoenue n

| bakrepun: ctpoeHue u

| XapaxTepuzoBaTh

|2

| OnucriBath pazsHOOGpa3HEIE

| PaccmatpuBa-Hue




KUBHEACATCIBHOCTD

)KI/I3HCIIGHTCJ'IBHOCTB.BaKT

0COOEHHOCTH

(dhopMBbI GaKTepUATHHBIX KIETOK

OakTepuil Ha TOTOBBIX

Oaktepuii. 3HaUeHUE | epUM — NPUMUTHB- CTpOe-HUs Ha PUCYHKE MHKpOIIpena-parax ¢
OakTepuii B IpUPO/E | HbIC OAHOKJIETOYHBIE Op- | OAKTEpHH. yueOHuka.Paznuuars NOHATHS: UC-TI0JIb30BaHUEM
¥ JKU3HH YellOBeKa ranusmbl. CtpoeHune Oax- «aBTOTPO(BI», «reTepOTPOdBI», | MUKPOCKOIIA.

Tepuil. Pa3mMHOXeHue. «IPOKAPUOTHI», <3YKAPUOTHI».

OaKkTepuil JeIeHUEM XapakTepu30BaTh IPOLECCHI

KJIETKH HasBoe. bakre- KHM3HE-AEATEIbHOCTU OaKTepUn

pHUH Kak camasi IpeBHSA Kak nmpoka-puot.CpaBHUBATH U

rpyImmna OpraHu3MoB. OLIEHUBATh POJIb OAKTE-pUil-

[Ipoueccsl xuznenes- aBTOTpO(OB U OaKTEpUii-TETEPO-

TEJIbHOCTU OaKTepUi. TpodoB B npupoaeyYMeHue

[onsTHe 06 aBTOTpOdax paboTtathb ¢ 1a00paTOPHBIM

U rerepotpodax, npoxa- 00opyI0BaHUEM,

pHOTaxX M 9yKapruoTax YBEIMUUTEIbHBIMHU TIPHOOPAMH.

17 | I'pu6sl. O6mas MHoroobpasue u 3Haye- XapakTepu3oBarhb ITonpa3nenars NUIAIOYHBIC l'otoBUTH MU-
XapaKTepUCTHKA. Hue rpudoB. CtpoeHue CTpOEHUEe rpuObl Ha TJIACTUHYATHIC U KpompenapaT
Muoroob6pazue HUISTIOYHBIX TPHOOB. IITSITTOYHBIX TpyOuarbie.OnuchIBaTh KYJIbTYpPBI
rpuooB. [InecueBsle rpuOBI, UX rpuooB. CTpOEHHE IJIECHEBBIX IPHOOB 10 | apoxokeil. U3ydars

UCII0JIb30Ba-HUE B
3/IpaBOOXPaHEHUH
(aHTHOMOTHUK TTCHUITHII-
suH). OTHOKJIETOYHBIC
rpudb — Aposxoxu. Mx
UCIIOJIb30BaHUE B XJIe-
OoneueHny U MUBOBape-
aun. Cren00HEIE U SI10-
BUTHIE rpulbl. [IpaBuna
cOopa u yrnorpebaeHus
rpu6oB B numty. [lapasu-
Tudeckue rpudsl. Poipb
rpuboB B IPUPOJIE U
KU3HH YeJIOBEKa

pUCYHKY yueOHuKa.OOBSICHATD
TEPMUHBI «QHTHOMOTHUK» U
«IeHUIMIIIMH». Pacno3HaBaTh
ChETOOHBIC U SJI0BU-THIE TPUOBI
Ha TabJIUIAX U PUCYHKAX
ydeOHUKa. Y4acTBOBaTh B
COBMECTHOM 00CYXX/Ie-HUU
npaBuiI cOOpa U UCTIOTH30BAHUS
rpu0oB.O0BICHAT 3HAUCHHE
rpuOOB JUTS Ye-T0BeKa U JUIS
IPUPOIBI

TUIECHEBBIE TPHUOBI 10T
MHKPOCKO-TIOM TIpH
Ma-JIOM yBEJIH-YEHUH
Ha TO-TOBBIX
m\MHUKpoIperna-
paTax.JIeKTpOH-HbIE
TaOJIHIIbI U TUIAKATHI.




BBenenue — 2 u
P.1. HacnencTtBeHHOCTD, cpena u 00pas KU3HU — GaKTOPHI 310pOBbs — 6 4

P.2. IlenocTHOCTH Opranu3Ma 4ejioBeKa — OCHOBA €0 KU3HEAESITeIbHOCTH — / Y.

TemaTuueckoe miiaHupoBaHUE B 8 Kilacce

P.3. OnopHo-aBuratenpHas cucteMa. @u3nyeckoe 310poBbe — 7 4.

P. 4. Cucremsl xu3HeobecneueHus. @opMupoBaHue KyIbTYphI 310pOBbs — 28 4
P.5. PenponykTuBHas cucTeMa U 310pOBbE — 3 4.
P.6. CucreMsl perynasnuu )Ku3HeAeITeIbHOCTH — [ 4.
P.7. Cssa3p opranusma c okpyxarorieii cpenoit. CeHCOpHbIe CUCTEMBI — 6 4.
O606menue — 1 4.

Ne | Tema Copnepxanue Llenesas ycranoBka | Konmnu | OcHoBHBIE BUJBI AesiTenbHOCTH | Mcnonbp3oBanue

n/ ypoKa €CTBO | OOydJarONMXCs Ha YPOKe/BHEY-1T | 000pOI0BaHHMS

4acqB POYHOM 3aHATUU

Pactenust — mpon3BOIUTENN OPraHMYECKOTO BEIIECTBA

1 | Knerka— Crpoenue opranusma N3yuuts ctpoenue, |1 Ha3piBaTh OCHOBHBIE YacTu Mukpockorn
CTPYKTypHast YeNoBeKa: KJIETKH, TKa-HH, XUMHYECKHH COCTaB knetkr. OnuchBaTh (G yHKIUU mdpoBoii,
elMHHIA OpraHbl, CHCTEMBI OPTaHOB. KJIETKH TaK ke Ipo- opraHonioB. OOBSCHATH MHKpOTpena-parsl,
opraHu3Ma Mertobl H3yde-HUsI JKUBBIX IECCHI MOHATHE «pepMEHT». 1ab0-paTopHOe

OpPraHU3MOB: HaOJIOAECHUE,
u3Mepe-Hue, SKCIIEPUMEHT.
JlaGopatopHas paborta 1
«JleiicTBue pepmeHTa
KaTaJla3bl Ha IIEPOKCU/T
BOJIOPOJI»

KHN3HCACATCIIb-
HOCTH

Pasznuuarts nponecc pocra u
nporiecc pa3BuTusi. OnuchIBaTh
MIPOLIECC ETICHUS KIETKH.
BoinonHaTh 1ab0paTopHbIi
OTIBIT, HA-OMI0ATh
MIPOUCXOJSIINE SBICHMUS,
(uKcUpOBaTh PE3yAbTATHI
HaOJII0Ie-HUs, JIeJIaTh
BbIBOIBI.COOMIONATE MpaBHiIa
paboThl B kKabu-HeTe,
oOpaleHus ¢ 1a00paTOpHbIM

obopynoBa-Hue




obopynoBaHuEM

KoMmoHneHTE!
opraHusma
YyeJjI0BeKa.

Ctpoenue opranusma
YellioBeKa: KIETKHU, TKa-HH,
OpraHbl, CUCTEMBI OPTaHOB.
MeTo1b1 U3yde-HuUs KUBBIX
OpraHU3MOB: Ha0IIO/IEHNUE,
u3Mepe-Hue, SKCIICPUMEHT.
JlaGopaTtopHnas pabora 2.
«Knerku ¥ TkaH#u nox
MHUKPOCKOTIOM»

O000wuTE U
YrI1yOuTh 3HAHUS
YYaIIUXCs O pa3HbIX
BHIAX U TH-IIOB
TKaHEH YyeJIoBeKa

Ornpenensartb NOHSATHUS: «TKAHb»,
«CHU-HAIC»,

«Heupornusa». Ha3piBaTh TUIIBI U
BUJIbI TKAHEH MO-3BOHOYHBIX
KUBOTHBIX.Pa3nmuuare pa3Hbie
BU/JIbI U THUIIBI TKA-HEH.
OnuceiBaTh 0COOCHHOCTH TKa-
Hel pa3HbIX TUIOB. CoOI01aTh
npaBuiIa oOpaleHus ¢
MUKpocKkornoM.CpaBHUBATh
WUTIOCTpAlUY B yUeOHU-KE C
HaTypaJIbHBIMH

00beKTaMu. BEITIOTHATH
Ha0JII0/IEHUE C TOMOIIBIO
MHUKPOCKOTIA, OTIHCHIBATH
pe3ynbTaThl. CoOM01aTh
npaBmiIa paboThl B KaOH-HETE,
oOparieHus ¢ 1a00paTOPHBIM
obopynoBaHuEM

Mukpockorn
UQPOBOH,
MUKpOIIpena-paThsl
TKaHeu

O6mee cTpoeHme
ckenera. OceBoit
CKeJIET
Crpoenue, cocTas
U COeJUHE-HHE
kocreii. JIabo-

paTopHas pabora 3.

«CTpoeHue KocT-
HOM TKaHU»
JlaGopaTopHnas pa-
6ota 4. «CoctaB
KOCTEU»

Onopa u JBUKEHHE.
OnopHo-aBurareabHas
cucreMa. MeToibl u3yde-Hus
JKUBBIX OPTaHU3MOB:
HaOII0IeHNEe, U3Mepe-HHe,
skcnepuMeHT. Ckenet
TOJIOBBI U TYJIO-BHIIA.
CkeneT KOHEeUYHO-

creil. CTpoeHue ckenera nos-
COB KOHEYHOCTEH, BEpX-HEM
Y HWKHEW KOHEYHO-CTEH.
Ckener
KoHeuHocTeCTpoeHue

N3yuuts cTpoeHue,
COCTaB U THIIbI
coeIu-HeHMS
kocred. 3yunrs
CTpOEHHE U
0COOEHHOCTH
CKEJIeTa IOJIOBBI U
TYJIOBUILA

a3bpIBaTh YaCTH CKEJIETa.
OnwuceiBath QyHKINH
ckenera.OnuckIBaTh CTPOCHUE
TpyOUaThIX KO-CTEH U CTPOCHUE
cycraBa.PackpbIBaTh 3HaU€HHE
HaJIKOCTHUIIBI, XpSIIIa,
CYCTaBHOM CyMKH, TyOUaTOro
BEIIECTBAa, KOCTHOMO3TOBOM
IIOJIO-CTH, JXEITOTO KOCTHOTO
Mo3ra. OOBICHATE 3HAYCHHUE
COCTaBHBIX KOMIIOHECHTOB
KOCTHOH TKaHU.BEIMOIHITH
71a00paTOPHBIE OMBITHI,

Pabora ¢ my-nsxom
«Cke-neT yenoBe-
Ka» DJIEKTPOHHBIE
TaOIUIBI U TIIAKATHI




CKeJleTa Mosi-COB
KOHEYHOCTEH, BEpX-HEN U
HWKHEN KoHeuHo-cTel. JI.P.
5. «MccnenoBanue CTpoeHUs
IUIEYEBOTO rosica»

¢dbuxcupoBath. ONUCHIBATH C
MOMOILBIO WILTIOCTPa-1IUH B
y4eOHUKE CTpOEHHUE
yepena.Has3piBaTh OT1€bI
IMO3BOHOYHHMKA B YaCTH
M03BOHKa. PacKkpbIBaTh 3HaUEHUE
yacreil mo-3BoHKa. OOBICHITE
CBSI3b MEXY CTPOCHUEM U
(GYHKIIUSAMH TO3BOHOYHUKA,
rpya-

HOU KineTku. Ha3pIBaTh yacTu
CBOOOIHBIX KOHEUY-HOCTEN U
IOSICOB

KoHeyHocTel. ONMCEIBATh C
MMOMOUIBIO0 WIITIOCTPA-LIUI B
yueOHHKE CTPOCHHE CKeleTa
KOHeuyHocTel. PackpsiBaTh
MPUYMHY PA3IHUYUs B CTPOCHUHU
Mosica HIYKHUX KOHEYHO-CTEH Y
MY>KUHH U KEHIIUH. BBIABIAATH
0COOEHHOCTH CTPOEHUSI CKelleTa
KOHEYHOCTEH B X0J1e HaOIIt0-
JIEHUsI HaTypaJbHBIX 00BEKTOB

MpleuHas
cuctema. CTpoeHue
¥ G YHKIIMH MBIIIIII.
PaboTa mpIinn

Onopa u JBUKECHHE.
OnopHo-ABUTaTEIbHAS
cuctema. MeTobl U3y4eHHs
JKUBBIX OPTaHU3MOB:
HaOI0IeHNEe, U3MEpPEHHE,

PackpbITh CBA3b
GyHKIUH 1
CTPOEHHs, a TAaK¥Ke
pas3Iu4Iui MEXIy
TJIAJKUMHU 1

PackpbIiBaTh CBSA3b (DYHKIIMU U
CTpOE-HHUS Ha TIpUMepe
pasnuuuil MeXIy IIaJKUMHU U
CKEJIETHBIMHU MBIIIIAMH,
MUMHYECKUMH U 5KE€BATEIbHBIMU

Mukpockorn
uupoBoH,
MUKpOIIpena-paTsl
MBIIIEY-HOW TKaHH.
OJNEeKTpOHHBIE

JKCIepuMeHT. [IpakTrueckast | CKeJIeTHBIMU MbIaMu. ONKUCBIBATS C tabnuuel. [{udposas
pabota: «M3y4yeHue MBIIIIA-MH MTOMOUIbIO WJUTIOCTpA-IIUH B naboparopust 1o
PacmoI0kKe-HUS MBIIIIT YeJloBeKa. y4eOHUKE CTPOECHUE CKENETHON | (u3noa0-Tuu (IaTyuK
TOJIOBBI» MBIIIIIBI. CHIIOMED)

Crpoenue TpaHcnopT BelecTs. N3yuuts OnpenensiTh NOHATHS: Muxkpockorn




CepIIEYHO-
COCYIMCTOM
CUCTEMBI

Buytpennss cpena op-
ranusMa, 3HaueHue e
nocrostHicTBa. KpoBeHocHas
U TuMpaTuIecKasi CHCTEMEI.
KpoBsb. JIumda. MeTobt
U3Y4YEHUS )KUBBIX
OpraHU3MOB: Ha-0JI0/IeHNE,
U3MEpEHUE, IKCIIEPUMEHT.
JlaGopaTtopHnas padora 6.
«CpaBHEHHE KPOBH YEJIOBEKA
C KPOBBIO JIATYIIKU»

BHYTPEHHIOIO CpeRy
Opranu3Ma
4yejoBeKa, e
CTPOEHUE, COCTAB U

byHKIHH.

«rOMeocTa3», «popMeHHbIE
9JIEMEHTBI KPOBH», «IIJIa3Ma,
AQHTUTEHY», KAHTUTEJIO.
OOBSACHATD CBS3b MEKITY
TKaHEBOM JKUJIKOCTHIO, TUM(pOH
U IUIa3MOM KPOBH B OpraHU3MeE.
OnuceiBaTh HYyHKIUH
kpoBu.HasbiBaTh QyHKIMM
SPUTPOLUTOB, TPOMOOLIUTOB,
neiikouuToB. OnKChIBaTh BKJIA/
PYCCKOM HayKU B pa3BUTHE
MeauHBL. OMUCHIBATH C
MOMOIIBIO HIUTFOCTPA-1IHiA B
yueOHHMKE Ipolecc CBEPTHIBA-
HUS KPOBH U (arouTos.
Brinonaars naboparopHbie
HaOI0-ICHHS C TIOMOIIBIO
MHUKPOCKOTIa, (PUKCHPOBATH
pe3ynapTaThl HAbMIOe-HUH,
nenarhb BEIBOILI. CoOIrogaTs
npaBuiia paboTkl B KaOU-HETe,
oOpaiiieHus ¢ 1abopaTopHbIM
o0opynoBaHueM

Mukpockorn
UPOBOH,
MUKpOIIpena-paThl

JBUKeHuEe KpoBU
0 COCyJaM.

TpaHcnopT BelecTB.
KpoBenochas u numpa-
THYECKas cucteMbl. Kpo-
BSIHOE JIaBJICHHUE U MYJIbC.
MeToapl n3y4eHHUsI JKUBBIX
OpraHU3MOB: HAOJIOACHUE,
U3MEepeHHe, IKCIIEPUMEHT.
[TpakTHueckas pabota
2.«Onpenenenne YCC,
CKOPOCTH KPOBOTOKa»,

W3yuuTh NpUUUHBI
JIBYKEHUS] KPOBH 110
cocyzlaM.

OnuceIBaTh ¢ TOMOIIBIO
WITIOCTpa-1uil B yueOHUKe
CTPOEHHE Cepilia U MpoIece
CepJIeYHbIX

cokpateHnii. CpaBHUBATh BUIbI
KPOBEHOCHBIX CO-CYJIOB MEXKIY
co0oit.OnuckIBaTh CTPOCHUE
KpPYroB KpOBO-00paIleHHus.
[Tonumars pasnuuue B
UCIOJIb30Ba-HUH

Hudposas
nabopartopusi o

Gbusrono-ruu (IaTUNK
YCQ)




3. «ccnenoBanue pe-
(IIeKTOPHOTO MPUTOKA KPOBU
K MBILIIAM, BKIFOUMBUIMMCS
B paboTy»

JI/p 7. «OnpenencHue
MHUHYTHOTO 00bEMa
KpOBOOOpaIieHus
KOCBEHHBIM METO/IOM B
IIOKO€ U nocie (PU3nYecKon
Harpy3ku» M3mepenue
apTepuaNbHOro JaBJICHUS.
Ompenenenue
CHCTOJIMYECKOTO U
MUHYTHOTO 00bEMOB KPOBHU
pacyeTHbIM METOAOM

IIPUJIATaTEeNbHOIO «apTepUab-
HBII» IPUMEHUTEIBHO K BUIY
KpPOBH U K COCyZaM

Perymauus
KPOBOOOpAIICHHUS
[Ipenynpexnenue
3a00J1eBaHuUI

cepana 1 CoCyaoB.

KpoBeHnocnas u numoa-
TUYECKasi cucTeMsl. Bpen
TabakoKypeHusi. MeTosl
U3YUCHUS JKUBBIX
OpraHU3MOB: Ha-OJIIOICHUE,
U3MEpEHHe, IKCIIEPUMEHT
[IpakTuueckas pabdota 4.
«Jloka3zarenbCcTBO Bpena
Ta0aKOKypEHUsI»

W3yuuts paboty
cepama ot pusnve-cK
Harpy30K 1 BIMSHUS
HETaTHBHBIX
¢bakxTopoB
OKpYy>Karo-1en
cpezsl

PackpbIBaTh NOHATHA:
KTPEHUPOBOY-HBIN AP PEeKT»,
«(pyHKIIMOHATIbHAS TTPO0Oa»,
«IaBsLIast MOBA3KA», KIyT»
OOBACHATH BaXXHOCTh
CUCTeMaTH4e-CKUX (PU3UYECKUX
Harpy3oK Jyisi HOp-MaJIbHOTO
cocTosiHus cepana.Paznuyars
MPU3HAKH PA3JINYHBIX BU-JIOB
KpOBOTEUYECHH. AHATU3UPOBATH
1 00001maThs HHPOP-MaIHUIo O
MTOBPEXKICHUSIX OPTaHOB
KPOBEHOCHOM CUCTEMBI U
npuéMax OKa3zaHus NEPBOU
MTOMOIIX B XOJI€ MPOJIOJKCHUS
paboOTHI Ha/I TOTOBBIM MTPOEKTOM
«Kypchl nepBoii moMoIHu Jist
HIKOJIbBHUKOB»

Hudposas
naboparopust o

(buzmono-run
(aprepuainb-Horo
JlaBIIC-HU)




O06o0meHne
Bnusiaue gusmnue-
CKHMX YIpaXHEHUM
Ha CepAEeYHO-COCY-
TUCTYIO CUCTEMY

VYkpenseHue 310pOBbsl.
Bnusinue ¢puznueckux
yIIpaKHEHHI HA OpTaHbl U
CHUCTEMBI OPraHoB. MeTo1bl
U3YUCHHS KUBBIX
OpPTraHU3MOB: HAOIIO/ICHNUE,
U3MEpEHHE, IKCII-PUMEHT.
[IpakTuueckas padora 5.
«DyHKIIMOHATBHAS Cep-
JIEYHO-COCYTUCTAs TpobHa»

Bocrnuranne 6epex-
HOT'O OTHOIICHHUS K
CBOEMY 3II0POBBIO,
MMPUBUTHUEC UHTCPECA
K U3Y4CHHIO
npeaMeTa

Paznuuath npu3HAKU pa3IUYHbIX
BU-JIOB

KpoBOTeUeHH. ONUChIBATH C
MMOMOUIBI0 WITIOCTPA-LIUI B
yueOHHUKE MEepPbl OKa3aHHs
MepBOI MOMOIIU B 3aBUCUMOCTH
OT BHJA

KPOBOTEUYCHHS. BHITIOIHATE OIBIT
— OpaTh (HYHKIIHO-HAITBHYIO
npoOy; pukcupoats pe-
3yIbTaThl; IPOBOJUTH
BBIYHCIICHUS U JIEIaTh OLEHKY
COCTOSTHHSI Cep/lia Mo
pesynabTaTam omnbita.CodmonaTh
npaBuia paboThl B KaOu-HETE,
oOpailieHus ¢ 1ab0paTOpHBIM
00opynoBaHuEM.
AHanu3upoBaTh 1 000011aTh
UH(OP-MAIHIO O TOBPEKACHUAX
OpraHoB KPOBEHOCHOW CHCTEMBI
U NpuéMax OKa3aHus NepBOn
MTOMOIIX B XO/I€ MPOJIOJKEHUS
paboThl HA/I TOTOBBIM MTPOEKTOM
«Kypchl nepBoil TOMOIIH 115
MIKOJTEHUKOBY»

[udposas
naboparopust o

¢busrono-ruu (IaTUnK
UCC u apre-
PHAIBHOTO JIaBJICHUS

CrpoeHue n
(GYHKIIMM OpPraHOB
JIBIXaHUS

Jlpixanue. JIprxarenbHas
cuctema. ['a3000meH B
JAETKUX M TKaHsIX. MeTo- /bl
U3YYCHUS )KUBBIX Op-
raHU3MOB: HaOJII0/ICHUE,
U3MEpEHUe, IKCIepu-
menT.JlabopaTtopHas pabora
8. «CocraB BIBIXaEMOTIO U

N3y4yuts cTpoeHue
JIETKUX U MEXaHU3M
razooOMeHa.

OnuceIBaTh CTPOSHUE JTETKIX
yeno-Beka. OOBSICHITH
MPEUMYIIIECTBA ATbBEOISIPHOTO
CTpOCHHUS JIETKUX 0 CPABHEHHIO
CO CTPOCHUEM JIETKUX Y
MpeJICTaBUTENeH APYTrux
KJIACCOB I0-3BOHOYHBIX
KUBOTHBIX.PacKpbIBaTh poib

Hudposas
nabopartopusi o

9KOJIOTUH (TaTUUK
OKH-CH yTIIepOJIa,
KUCIIOPO/Ia,
BJIQYKHOCTH)




BBIBIXa€MOI'0O BO3ayxa»

remMorio0rHa B ra-3000MeHe.
BemmonusaTs n1abopaTopHbIi
OTIBIT, JIe-JIaTh BBIBOJ] 110
pesynbratam onbiTa.Cobmoaars
mpaBuia paboThl B KaObu-HETE,
oOparieHus ¢ 1a00paTopHBIM
00opymoBaHUEM

10

JlpIxaTenpHbIC JBU-
xkeuus bose3znn
OpPraHoB JIbIXaHUS

Jpixanue. JIprxaTenbHas
cucrema. Bpenx tabako-
KypeHust. MeToIbl U3y-ueHHsI
KHUBBIX OPTaHU3-MOB:
HaOJIFO/ICHUE, U3-MEpPEHHE,
sKcriepuMenT. JlabopaTopHas
pabora 9. «JIpIxaTenbHbIC
JIBUOKCHHUSI»

10.«M3mepenne oobema
IPYIHOMN KJIETKH Y YeJIOBEeKa
NPH JIBIXAHUH

11.«Kaxk mpoBepUTh
caTypaiyio B TJOMaIIHUX
ycIoBUsX» Perymsis
nbixanud. ['uruena opranon
IpIxa-Hus. 3a00J1eBaHUS
Opra-HOB JIBIXaHUS U UX
npenynpexaenue. Mu-
(deKIMoHHbIE 3a00JIeBaHUs U
MepbI UX MPOGUITAKTHKH.
Bpen tabakokypeHus.
[IpakTuyeckas pabora 6.
«OnpexneneHue 3amnpl-
JIEHHOCTH BO3J1yXa»

CdopmupoBars 3Ha-
HHUS 0 MEXaHHU3ME
JIBI-XaTeJIbHBIX
JIBIDKEHUH,
pa3BUBaTh MOHSITHE
«Tra3000MEH».

OnwuceiBaTh yHKIUU
nuadparmel. Ha3piBaTh oprassl,
Y4acTBYIOIIHE B IIPOLIECCE

JIBIX aHUS. BRIMOIHATH
71a00paTOPHBIN OIBIT HA TOTOBOM
(111 U3rOTOBJICHHOM camMo-
CTOSATEIILHO) MOJICIIH,
Ha0II0AaTh MPOUCXOISIINE
SIBIICHUS ¥ ONUCHI-BaTh
MIPOLIECCHI BIOXA U
BbII0Xa.Co0MoAaTh MpaBuiia
paboThI B KaOu-HETE,
oOparieHus ¢ 1a0opaTOpPHBIM
o0opynoBanuem PackpbiBaTh
TIOHSTHE WKU3HEHHAsI EMKOCTh
NErkux».O0BICHATH CYTh
OIaCHOCTH 3a00J1e-BaHUs
TPUIIIOM, TYOepKyIE30M JIET-
KHX, pakoM J€rkux. HazpiBatp
(bakTOopHI, CIOCOOCTBYIO-IIHE
3apaKEHUIO TYOepKYIE30M JET-
kux.Ha3piBaTh Mephl,
CHIDKAIOIME BEPO-SITHOCTh
3apa)xeHus1 OOJIC3HIMH,
nepeaaBaeMbIMU Yepe3
BO31yX.PackpbiBaTh crioco0

[udposas
naboparopust o

¢busuosno-ruu (IaTUnK
YaCTOTHI JIbI-XaHHS)
Hudposas
naboparopust o
9KOJIOTUH (IaTYUK
OKH-CH YIJIepo/ia)
nabopaTopus 1Mo
busrono-ruu (IaTUnK
YaCTOTHI JIbI-

XaHHN)




WCIoNIb30BaHus (harooporpaduu
JUTSL TUATHOCTHKY TTaTOTEHHBIX
U3MeHEeHUH B JIETKUX.OO0BICHATD
B2XHOCTh TUTHCHBI TIOME-TIICHU I
U bIXaTeJIbHON TUMHACTUKY TS
30pOBBs yenoBeka. llpoBoauTh
OTIBIT, PUKCUPOBATH pe-3yabTaThl
U JIeTIaTh BBIBOJ 110 pe-3yJIbTaTaM
omnbiTa. Co0no1aTh IpaBuia
paboThl B KaOu-HETE, OOpameHus
¢ 1abopaTopHBIM
00opyIoBaHuEM

11 | OOmeH BemiecTs. [Inranne. Ilnmesape-uue. N3yunts 3HaueHue Onpenensts NOHITHE DEeKTpOHHbIE
IIutanue. [TuimeBapuTenbHas cucTemMa. | U CTpOECHUE «numeBape-Hue». OnuchbBaTh ¢ | TaOJIUIBI U [IAKATHI.
[InmeBapenue Meronsl n3yde-Hus KUBBIX pa3IM4YHBIX OPTaHOB IIOMOUIbIO WJUTIO-CTPALUN B Hudposas

OpraHU3MOB: HaOJIOAECHUE, NuIIeBape-Husl. y4eOHUKE CTPOEHUE M- naboparopus 1o
U3Mepe-HUe, SKCIIEPUMEHT. IIEBAPUTEIIBHOM CUCTEMBI. skonoruu (natuuk pH)
[TpakTuueckas pabota 7. HaspiBaTh QyHKINY pa3IMIHBIX
«OnpezeneHne MecTo- opra-HOB
IOJIO’KEHUS CIIFOHHBIX numeBapenus.Ha3plBate Mecta
KeJes3» BIIJICHUSI TMLIEBA-PUTEIBHBIX
KEJE3 B IUIIEBAPUTEIIb-HbIH
TPaKT.BBINONHATE OIBIT,
CPaBHUBATh Pe-3yJIbTAThI
HaOJI0/IEHUs C ONMCAaHUEM B
yueOHHUKE
12 | IlumeBapenue B [Inranne. IInmesape-Hue. PackpsiBathb PackpbiBaTh QyHKIMK Hudposas

POTOBOM MOJIOCTH.
J/p 8
«Pacmiennenue
BEILIECTB B POTOBOM
MOJIOCTH»

[InmeBapurenbHas cucrema.

MeTob1 U3yde-Hus KUBBIX
OpPTraHU3MOB: HAa0IIO/ICHNE,
U3Mepe-Hue, SKCTICPUMEHT.
JlabopaTtopnas pabora 12.
N3ydenne kuciaoTHo-

(GYHKLUU CITIOHBI U
KEITYI0YHO-TO COKa
JUIs TIpoliecca
MUIIEBapEHUS

cntoHbl. ONH-ChIBaTh CTPOEHUE
KETyJI0YHON cTeH-Ku. Ha3biBaTh
AKTUBHBIC BEILIECTBA,
JICWCTBYIOLIME HA MMUILEBOMN
KOMOK B JKEIYAKE, U UX
¢byHKIIMU. BBITOTHATH

naboparopus 1o
9KOJIOTUH (TaTYUK

pH))




[IEJTOYHOT0 OataHca
MUIIEBBIX TPOTYKTOB»

13. «JleiicTBUe (hepMEHTOB
CJTFOHBI Ha KpaxMai»,

14. «JleiicTBue (hepMEHTOB
KEITYIOYHOTO COKa Ha OEJIKU

71a00paTOPHBIE OTIBITHI,
HaO0JI0IaTh TPOUCX OJISIINEC
SIBIICHHS U JIENaTh BBIBOJI 1O
pe3ynbTaTam Ha-

omronennii. CoOo1aTh mpaBuia
paboThI B Kabu-

HeTe, oOpalIeHus ¢
1abopaTopHBIM 000pPYIOBaHUEM

13 | O6men BewectB u | PanuonanbHOE IUTaHUE. YcTaHoBUTH Omnpenensats NOHATUA Liudpposas
SHEPTHUH . Hopwmpbl 1 pesxuM nuTa-HUS. | 3aBUCH-MOCTh «OCHOBHOU 0OMEH», «00Iu nabopartopusi o
Buramunbr MeTo 16 U3YYEeHHUS KUBBIX MEX1Y TUIIOM 00Men».CpaBHMBATh OPTraHu3M | pu3MoI0-TuM (HaTIMK

OpraHu3MOB: HAOJIOACHNUE, JESITeIbHOCTU Yello- B3pOCJIOro U peOEHKa 110 YaCTOTHI JbI-XaHUS,
u3Mmepenue. [Ipakruueckas BEKa U HOpMaMHU TOKa3aTeJIsIM OCHOBHOTO UCC,
pabora 8. «Onpenenenue MUA-TaHUs, Yepe3 obmeHa.OOBACHATD apTepuagbHO-TO
TPEHUPOBAHHOCTH OCHOB-HBIC 3aBHCUMOCTH MEXKIY TH-TIOM JaBJIeHUs)
opraHusma 1o HOHSATHS: NeSITeTbHOCTH YeJI0BEKa M HOp-
(GYHKIMOHAIBHOM ITpoOe» «OCHOBHOH OOMEH», Mamu nuTaHus. [IpoBoanTh
«OOILINA 0OMEH . OLICHHUBAHUE TPEHUPO-BAHHOCTH
OopraHu3Ma ¢ HOMOIIBIO
(hyHKIIMOHATBHOM MPOOHI,
(uKCcUpO-BaTh PE3yAbTATHI U
JIeNaTh BBIBOJ], CPAaBHUBAS
HKCIIEPUMEHTABHBIC JaHHBIE C
STAIOHHBIMU
14 | Poiup xK0Xu B Ponb k0kH B TEpMOpETY- PackpsiBath posib KnaccudunuposaTb npuunHbI Hudposas

TEPMO-PETyIALUN

JSUMU. 3aKaluBaHUe.
Oxka3zanue nepBoil mo-MoIu
IpU TEIUIOBOM U COJTHEYHOM
yaapax

JI.P 15. «Onpenenenue
KOKHO-COCYAMCTOMN peakiuu
(mMeton mepmorpaguzma)»

KO-)KH B
TEPMOPETYJIS-ITHH.
OnuceIBaTh
IIPUEMBI TIEPBOM TTO-
MOIIU TPU
TEIIOBOM H
COJTHEYHOM yJape.

3a00-eBaHMi KoXku. Ha3bIBaTh
MIPU3HAKU 0%KO0Ta, 0OMOPO-KEHHUS
KOXxH. ONUCHIBaTh MEPHI,
IIPUMEHSEMBIE NIPU 0XKOTax,
oOMopoxeHusx. OnucsBaTh
CUMITOMBI CTPHUTYILETO JIUIIas],
yecoTku.Ha3bBaTh Mephl
npOUIAKTUKY UH-(PEKITHOHHBIX

naboparopus 1o
(hU3MONO-TUU TATUUK
TeMIIepaTypsl U
BJIQYKHOCTH)




KOXHBIX

3aboneBanuil. Onpenensith
MOHSATHE «T€PMOPETYIIS-LIUI».
OnuceiBaTh CBOMCTBA KOXKH,
MO3BOJISAIOIIUE €1 BBIIOTHATH
dyHK-

IIUIO OpraHa TEPMOPETYISAIUH.
PackpbiBaTh 3HaueHHE
3aKaJIMBaHUs AJI OpraHu3Ma
.OnuceIBaTh BUIBI
3aKalMBAIOLINX MPOLEAYD.
Ha3zpiBaTh npu3HaKku TEIIOBOTO
yZia-pa, COTHEUHOTO
ynapa.OnuceIBaTh NPUEMBI
MepBON OMOIIU MPU TEIIOBOM
yziape, COJIHEYHOM
ynape.AHanu3upoBaTh U
000011aTh HHPOP-MAIUIO O
HapyILIEHUSAX TEPMOPETYJIsi-II1H,
MTOBPEKACHUSX KOXKH U TIpUEMax
OKa3aHus IePBOM MOMOIIU B
XO0/JIe 3aBepIICHHS paOOThI HAJ
poekToM «Kypcel epBoun
MTOMOIIH JJISI INKOJbHUKOB»

15

ABTOHOMHBIHN
OTJIe]l HEPBHOMU
CHCTEMEL.
HeliporymopanesHa
sl pETYIISIUA.
CoMaTH4ecKni 1
BEreTaTUBHLIN
OT/I€JIbl HEPBHOM
CHCTEMBEI

HeliporymopaneHas pe-
TYJISLUS IPOLIECCOB
JKU3HENIEATEIIBHOCTH Op-
raHu3ma.

JlaGopatopHas pabora 16.
«O1eHKa BereTaTUBHON
PEAKTUBHOCTH aBTOHOMHOM
HEPBHOM CHCTEMBI

N3yunts cTpoeHue
Y 3HaYEHUE
aBTOHOM-HOU

HepBHOﬁ CHUCTC-MBI.

HasbiBaTh 0cOOEHHOCTH PaOOTHI
aB-TOHOMHOTO OTJIeNla HEPBHOM
cucre-Mbl. Pa3anyats ¢
MTOMOIIBIO WJUTFOCTPAIIUU B
yueOHUKE CUMIIATHYECKUHT U
napa-CUMIaTHIeCKUn
ITOIOT/AENBI aBTO-HOMHOTO
OT/IeJIa HEPBHOM CUCTEMBI 110
0COOEHHOCTSIM

Hudposas
naboparopus 1o

(hU3MONO-TUU TATUUK
apTepHATBbHO-TO
naBieHus (mynbca)




crtpoenus.Paznuyate
MMapacUMIaTUYECKUU U
CUMIIATUYECKUNA MTOJOTAENBI 11O
0C0-0EHHOCTSIM BIUSHUS Ha
BHYTpeHHHE OpraHbl. OObSICHATD
Ha IpUMEpPE peaKui Ha CTpece
COTJIaCOBAaHHOCTb Pa0OTHI KENE3
BHYTPEHHEHN CEKPELMU U OT/e-
JIOB HEPBHOW CHUCTEMBHI,
pasznuyue

MEXKy HEpBHOM U TYMOPAJIBHON
pe-rynsinuei mo oouemy
XapakTepy BO31eUCTBUS Ha
opraHu3M. BbINIOIHATH ONBIT,
HaO0JII0IaTh TPOMC-X OIS
MPOLIECCHl U CPABHUBATH
MIOJIy4YE€HHBIE PE3YJIbTAThI ONbITA
C O’KU1aeMbIMHU (OTIMCAHHBIMU B
TEKCTE Y4eOHUKA)




Beenenue — 2u.
P.1. Opranusm — 19 u.

TemaTnyeckoe rIaHupoBaHue B 9 kiacce

P.2. Buna. Ilonynsiuusi. DBomtonust BUIOB — 13 4.
P.3. MecTo yenoBeka B CUCTEME OpPraHMYECKOro Mupa. — 12 u.
P.4. buonenos. Dkocucrema - 14 4

P.5. Buocdepa — 7 u.
O0600menue — 1 4.

Ne | Tema Conepxanue LeneBas ycranoBka | Konmnu | OcHoBHBIE Bubl AesarenbHocTH | Mcnonbs3zoBanue

n/ ypoKa €CTBO | 0Oy4aIOIIMXCS HAa yPOKe/BHEY- 000pOI0BaHUS

I YacoB | POYHOM 3aHATHU

1 | PazmHOXeHUE U ['maBHbIE CcBOJCTBA pac- Yriyouts u 2 Boiaensates 1 06001math Hudposoii MUKpOCKOIT

pa3BUTHE
OpraHU3MOB.
PacturenbHbIit
OpraHu3M
JKuBOTHBIN opra-
HH3M H €ro
0COOEH-HOCTH.

TEHH: aBTOTPOPHOCTH,
HECIIOCOOHOCTD K aKTHB-
HOMY TIepEABMKCHHUIO,
pa3MeleHne OCHOBHBIX
YacTeil — KOpHS | Mmo-0era
— B JIBYX Pa3HBIX Cpeaax.
OcoOeHHOCTH pacTUTENbHON
KJICTKU. IPHHAICKHOCTh K
9y-KapuoTaM, Halln4ue Kie-
TOYHOM CTEHKH, TIACTU] U
KPYIHBIX BaKyOJICH.
Crnioco6bl pa3MHOXKEHHUS
pacTeHuil: IoJI0BOE U
6ecronoe. OcoOeHHO-CTH
TI0JIOBOTO Pa3MHO-

»keHust. Tunel Oecrionoro pas-
MHOKEHUS: BEr€TaTUB-HOE,
CIIOpaMH, JIEICHU-eM KIETKU
HaaBoe OCOOEHHOCTH

000011aTh
CYIIICCTBCHHBIE
MIPU-3HAKH
pacTeHuil u
pacTUTENIbHOMN
KIIETKH.

Boienuts u 0000-
IIUTH
CYIIIECTBEHHBIE
MPU3HAKU CTPOCHUS
1 TIPOIIECCOB
JKU3HEe-
STEIIbHOCTH
JKUBOTHBIX

CYILIECTBEH-HbIE IPU3HAKU
pacTeHH U pacTU-TEIbHON
KJIETKH. XapaKTepHU30BaTh
0COOEHHOCTH MPO-IIECCOB
JKU3HEIESATEIIbHOCTH pacTe-HUM:
MUTaHU, JbIXaHus, (POTOCHHTE-
3a, pa3MHOkeHHs.CpaBHUBATh
3Ha4YeHHE MOJIOBOTO U OECII0IOro
CIOCO0O0B Pa3sMHOXKEHUS
pacTeHuil, 1enaTh BEIBOJBI HA
oCcHOBe cpaBHEHUSA.OOBICHITH
pPOJIb PA3IUYHBIX pacTe-HUM B
JKU3HH YEIOBEKa.

[IpuBoANTH PUMEPHI
HCIIOJIb30Ba-HUS YEIIOBEKOM
pa3HBIX cIOCOOOB pa3MHOKEHHUS
PacTEHHMI1 B XO351CTBE U B
npupoze Beiiensats u 0600marh
CYILIECTBEH-HbIE MPU3HAKU

Y TOTOBBIC MH-
Kporpenapa-Thl,
nabopa-TopHOe 000-
pyIOBaHUE TSI IPUTO-
TOBJICHHSI BPEMEHHBIX
MUKPOIPETapaToB
Brnaxnbie mpenapatsl
YKUBOTHBIX Pa3IMIHBIX
TUTIOB




JKUBOTHBIX OpPraHU3MOB:
HpI/IHal['J'Ie)KHOCTL K
yKapuoTaM,
reTepoTpO(HOCTS,
CIIOCOOHOCTh K aKTUBHO-MY
NepeIBMKCHHIO, 32-00Ta 0
MOTOMCTBE, ITO-CTPOMKa
sKuui (THE3, HOP).
Jlenenue )KUBOT-HBIX 10
crmoco0am J00bI-BaHUs
IUIIN: PACTUTEb-HOSATHBIC,
XUIIHBIC, Ha-paSI/ITI/I‘-IeCKI/IC,
MaJaJbIIUKH, BCESTHBIE

CTPOCHHS | ITPOIIEC-COB
JKU3HEIEATEIbHOCTH
>KUBOTHBIX. Ha0nronate u
OITMCHIBATH IIOBEJICHHE
»KUBOTHBIX.Ha3eIBaTh
KOHKPETHBIE TIPUMEPHI
Pa3IMYHBIX JUKHUX KHUBOTHBIX U
Hau-0oJiee pacpoOCTPaHEHHBIX
JIOMAII-HUX

KUBOTHBIX. OOBSICHITH POJTH
Pa3IMYHBIX )KHUBOT-HBIX B KU3HU
YelIoBeKa. XapaKTepUu30BaTh
CIIOCOOBI IUTAHUS, PACCEIICHHUS,
nepexuBaHus HeOaro-
NPUSATHBIX YCIOBUHU U
MOCTPOMKH JKU-JIUII JKHBOTHBIMHU

OKOJIOTHYECKHUE
(hakTOphI U UX
NEUCTBUE Ha

Cpenbl )KU3HU OPraHU3-MOB
Ha 3emiie: BOaHas,

IIOYBCHHAsA, OpraHnu3-MCHHasl.

Hatp
XapaKTePUCTUKY
OCHOBHBIM Cpefiam

Beraenars u xapakrepus3oBarhb
CyILe-CTBEHHBIE IIPU3HAKU CPEJL
’u3HU Ha 3emuie. HaspiBaTh

[udposas
nabopaTopus 1o

9KOJI0TUH (TaTYMK

OpraHU3M. VYcnoBus KU3HU OPTAHU3MOB | J)KU3HU XapaKTCPHBIC IIPU3HAKU MYT-HOCTH, BIaX-
B pasHBIX Cpelaax. OpTraHu3MOB — obOurarenen ITUX HOCTH, pH’ yr-
DKoJioruueckue PakTophbl: Cpell KM3HU. XapaKTepu30BaTh JIEKHCIIOTO ra-3a "
abnoTHye-cKue, 4epThI HpI/ICHOCOG-J‘IeHHOCTI/I Kncﬂopoﬂa)
OnoTuveckue u OpPraHMU3MOB K CpeZie UX
aHTPOIIOT€HHBIE HA3EMHO- oboutanus. Pacno3nasarts u
BO3/YIIIHAS, XapaKTEpu3oBaTh
HKOJIOTHYECKUe (aKTOPBI CPeIbl
Bnusnue O06o01ienue panee u3y- BbIABUTE OCHOBHBIE Beiienars 1 XapakTepu3oBaTh Hudposas
MPUPOTHBIX YeHHoro marepuana. Ot- 3KOJIOTUYECKHE IPU-9HUHBI SKOJIOTHIECKUX naboparopus 1o
¢dakTOopoB Ha HOILIEHHE YEJI0BEKA K npobaemsl Ouocde- npobieM B bnochepe. 9KOJIOTUH (TaTYMK
OpraHu3M NPHUPOJAE B UCTOPUU Ye- pe1. [IpoBectn IIporuo3upoBaTh Mo-CIEACTBUA | pyiax-HOCTH, yrile-
YeJI0BeKa. noseuecTBa. [IpoGiembl OILICHKY Ka4ecTBa HUCTOMCHUA MMPUPOAHBIX KHCJIOTO ras3a

ouocgepsl: UCTOLICHHE

OKpYyKaro-1ien

PECYPCOB M COKPAIICHHS

U KUCIIOpO/Ia)




HPUPOIHBIX PECYPCOB,
3arpsi3HCHUE, COKpalle-H1e
OMOJIOTUYECKOTO
pazHooOpasus. Pemie-nue
IKOJIOTHYECKUX MPOOIIeM
O6uocdepsl: panoHaIbLHOE
UCIIOJIb-30BaHHUE PECYPCOB,
OXpaHa MPHUPOJIbI, Bce-o01iee
JKOJIOTHUECKOE 00pa3oBaHue
Hacele-Husl.

JlaboparopHnast pabota
«OreHKa KauecTBa
OKpYKaIOILEH Cpeabl»

CpEIIBI.

OHoI0rHYe-CKOro
pasznoobOpa3us.O0cykaaTh Ha
KOHKPETHBIX NPUMe-pax
HKOJIOTHUECKHUE TIPOOIIEMBI CBOE-
ro peruoHa u 6mocdepsl B
1e10M.ApryMEeHTUPOBATh
HE00XOIMMOCTD 3alUThHI
OKpY>Karollen cpebl,
COOJTIOICHHUS TTPaBUII
OTHOILICHUS K )KMBOU U HEKUBOU
npupoie. BEIIBIATH U OIIEHUBATH
CTCTICHb 3a-TPS3HCHUS
nomenieHni. DukcupoBaTthb
pe3ynbTaThl HAOIOAe-HUN U
nenath BeIBObL. COOI01aTh
npaBmiIa paboThl B KaOU-HETE,
oOparieHus ¢ 1a00paTOPHBIM
o0opynoBaHuEM




