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IlosicHuTeNbHAS 3aMHCKA

Pabowas mporpamMmma Kypca BHEYPOYHOH JAEATEIBHOCTH OOIIEHHTEIUICKTYaIbHOM
HanpaBieHHoctH  «lIpakTuyeckas Owonorus»  peajusyercss B IEHTpe 00pa3oBaHuUs
€CTECTBEHHOHAyYHOM M TEXHOJIOrMueckoi HampasieHHocTell «Touka poctay MBOY COII Ne
21 wu paspaboraHa B COOTBETCTBUH C TpeOoBaHusAMU DenepaabHOTO TOCyIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHIapTa OCHOBHOTO o0Imiero oOpa3oBanus, TpeOoBaHUAMU (enepaTbHOR
00pa3oBaTesbHON POTPaMMbI OCHOBHOTO OOIIIET0 00pa30BaHMs.

PabGouass mporpamma Kypca BHEYPOYHOW JEATEIHHOCTH OOIICHHTEIUICKTYAIbHON
HanpasieHHocTH «lIpakTudeckass Omoyorus» pa3zpaboTaHa Ha OCHOBE HOPMATHBHO-TIPABOBOM
0a3bl:

1. ®enepanbubrii 3akoH oT 29.12.2012 1. Ne 273-03 «O06 obpazoanuu B Poccuiickoii
Denepauny;

2. ®I'OC 00O, yrBepxaeHHbIN MprKkazoM MuHoOpHayku Poccum ot 31.05.2021 r Ne
287;

3. [Tucemo MunuctepcTBa oOpazoBanus u Hayku Poccuiickoit @eneparuu ot 18.09.2017
r. Ne 09-1672 «O HampaBlI€HUHM METOJMYECKHMX PEKOMEHJAlMi 10 yTOYHEHHUIO MOHATUS U
CONepKaHMWs  BHEYPOUHOW  JIEATENPHOCTH B paMKax  peajlu3allid  OCHOBHBIX
0011e00pa30BaTENBHBIX MPOTPAMM, B TOM YHUCIIE B YACTH MIPOCKTHOM NESTEITHHOCTI

4. «CaHUTapHO-IMHUIEMHOIOTHYECKHE TPeOOBaHUS K OPTaHU3AIMsIM BOCIHTAHUS H
oOydYeHUsI, OTIBIXa W O3J0POBIICHUS JeTel u Momoaexkn»2.4.3648-20 CanlluH 1.2.3685- 21
«'uruennyeckue HOpPMaTUBBI U TpeOoBaHUS K oOecnedyeHuro Oe30MacHOCTH U (WUJIH)
0e3BpeTHOCTH /IS YesioBeKa (haKTOPOB CPEIbl OOUTAHUSY,

5. Tlpukaz MunHCTepcTBa 00pa3oBaHUS W MOJOJSKHOM MOMUTHKA CBEpATOBCKOM
ob6mactu ot 30.03.2018 1. Ne 162-]1 «O6 yrBepxkaennn KoHuenuu pa3BuTus 00pa3oBaHUs Ha
Tepputopuu CBepaiioBCcKo obmactu Ha niepuo A0 2035 romgay;

6. [lucemo MunuctepcTBa oopazoanus u Hayku PD ot 14 nexabps 2015 r. Ne 09-3564
«O BHEYpPOYHOM [EATENbHOCTH U peau3alud JOMOJHUTEIbHBIX 00111e00pa30BaTENIbHbBIX
nporpaMm» (BMecte ¢ «MeTOOUUeCKUMHU pPEKOMEHAAMUSIMH MO OpraHu3aluyd BHEYPOUYHOM
NEeSITeNIbHOCTH U pealli3alii JOMOJHUTENbHBIX 00111e00pa30BaTeIbHbIX POTPaAMM»);

7. TImcemo MunuctepcrBa Ilpocsemenuss PO ot 07.05.2020 r. Ne BB-976/04 «O
peaiv3allii KypcOB BHEYPOUHOH JESTENbHOCTH, MPOTrpaMM BOCIHUTAHUS U COLUAIH3ALINH,
JOTIOTHUTEIBHBIX ~ OOIIEPa3BUBAIOIIMX MPOrpaMM C  HCIOJIB30BAHMEM  JHCTAHIUOHHBIX
00pa30BaTeNIbHBIX TEXHOJIOTHI»;

8. Konuenuus 1yXoBHO-HPaBCTBEHHOT'O BOCIIUTAHUS POCCUMCKHX IIKOJIBHUKOB;

9. OOIT OO0 MBOY COMI Ne 21

10. Ycra MBOY COII Ne 21.

B ocHOBYy Kypca BHEYPOUYHOU JESATEIbHOCTH OOIIENHTEIJIEKTyaIbHOM
HanpaBieHHocTu «lIpakTuueckas Ouosiorus»  3aj0’keHo OpUMEeHEeHHe LHU(POBBIX
nabopaToOpHid.

PaGouas mnporpamma Kypca BHEYPOUHOH JEATENBbHOCTH OOIIEHHTEIUIEKTyaJIbHON
HaIpaBJICHHOCTH «[IpaxTnueckast GMOIOTUA» MIO3BOJISIET WUHTETPUPOBATh
peanu3yeMble TOJXOJIbl, CTPYKTYPY M COJIEpXKaHUEe NMPH OpraHu3aluu oOydeHus OHOJIOTHH B
5—11 xnaccax. Hcmonb3oBaHue 0OOpYyAOBaHUS LIEHTpa 0Opa30oBaHUs €CTECTBEHHOHAYyYHOU
U TEXHOJOrM4eckod HampasieHHocTell «Todka pocta» npu peanusamuu  jpaHHo OOII
OOO mno3BoaseT co31aTh YCIOBHUSA:

- JUIst pacIIUpeHusl  COJEpP’KaHUSA IIKOJIBHOTO OMOJIOrMYECKOTO

oOpazoBaHus;

- s TIOBBIIIEHUS II03HABATEIbHOM aAKTUBHOCTH OOYYalOIIUXCS B E€CTECTBEHHO-
Hay4YHOH 00Js1acTy;

- IS pa3BUTHS JMYHOCTH peOeHKa B Ipolecce oO0ydyeHus: OMOJIOTHH, €ro CrnocoOHOCTEH,
dbopMuUpOBaHHUS U YAOBIETBOPEHUS COLMAIBHO 3HAYMMBIX HHTEPECOB M MOTPEOHOCTE;



- A pa6OTBI C OI[apéHHBIMI/I IIKOJIBHUKaMH, OpraHu3alvi HX pa3BHUTUA B PA3JIMYHBIX
o0nacTsaxo0pa3oBaTeIbHOM, TBOPUECKON JEITETHHOCTH.

[Ipumensis 1wdpoBble J1A0OPATOPUH, YYAIIMECS CMOTYT BBIIOJHUTH MHOMXECTBO
71a00paTOPHBIX PabOT M SKCIEPUMEHTOB.

buosorusi pacrenmii: Jlpixanue nuctbeB. Jlpixanue KopHeil. Ilormomienue BoOJbI
KopHaAMH pacteHuidl. KopueBoe naBinenue. HMcmapenune Boabl pacTteHHAMH. POTOCHHTES.
Jlpixanue cemsH. YClIoBUSA [IPOPACTaHUS CEMsIH. TennonoOuBbIE u
XOJIOJOCTOMKHE  PacTCHUS.

3oo0rusi:  lV3yueHne  OJHOKJIETOYHBIX  JKUBOTHBIX.  M3yueHue  BHELIHEro
CTpPOEHHUS JOXKIEBOIO YepBsi, HAOMIOJEHHE 3a €ro IEepelBWKEHUEM U pPEaKIUsIMU Ha
BHEIIHUE pa3paxeHusd. M3ydeHue CTpOeHUs MOJUIIOCKOB 10 BJIQXKHBIM IIperaparam.
N3ydyenne MHoOrooOpasusi YJEHHUCTOHOTUX M0 KoJUIeKUusM. l3yueHue crpoenus ppid 1O
BJIQXXHBIM IpenapaTaMm. M3ydenue crpoeHuss nTuil. M3ydeHue cTpoeHHs MIIEKONMUTAIOMIMX MO
BIQXXHBIM TpernapataM. Bojxble  KuBOTHblE.  TemJIOKpPOBHbIE UM XOJIOJAHOKPOBHBIE
KUBOTHBIE

YenoBek u ero 3a0poBbe: l3yuenue kpoBooOpamienusi. Peaknus CCC Ha
JO3APOBAaHHYKO HArpy3Ky. 3aBHCHMOCTb MEXAYy Harpy3kod M YpPOBHEM JHEPreTHYECKOTO
obMmeHa. ['a3000MeH B nérkux. Mexanusm nérouynoro apixanus. Peaxnus JIC Ha dusuueckyro

HarpysKy. XKuznennas €MKOCTb JIETKHUX. BeinenurensHas, JIBIXaTeIIbHAS "
TepMoperyiaaTopHas (QyHkmus koxu. JleiictBue ¢epMeHTOB Ha CyOCTpaT Ha HpHUMEpE
KaTaJa3bl. [TpucnocoOneHHOCTh OpraHm3MoB K cpene
oOuTaHusl.

O6masi Omonorusi: JleiictBue QepMEeHTOB Ha CyOCTpaT Ha TpUMEpE KaTajasbl.
Paznoxxenne H202. Bmussaue pH cpenbl Ha akTHBHOCTH (pepMeHTOB. DaKTOPHI, BIHSIOUTUE
Ha CKOpOCTh mpouiecca (oTocuHTe3a. M3yueHue KIETOK M TKaHEH pacTeHUl M >KUBOTHBIX
Ha TOTOBBIX MHUKpOIpenaparax M HX omucaHue. BblsBleHHE H3MEHUYMBOCTH y OPTraHU3MOB.
BrisiBnenue npucnoco6ieHuil y opraHu3MoB K cpesie 00uTanus (Ha KOHKPETHBIX MPUMeEpax).

B KB/ «IlIpaktuueckass Owosorusi» B 10-11 kmaccax mnpeacTaBieHbI CIASAYIONINC
pas3eibl:

1. Knerka

2. Pa3MHOeHME U pa3BUTHE OPraHU3MOB

3. OCHOBBI T€HETUKU U CEIEKIUU

4. Bun

5. DxocucTeMBbl

buonorudeckoe HabIIOCHIE U IKCTIEPUMEHT MPOBOJATCS B (popMe 1ab0paTopHBIX paboT
U JAeMOHCTpauui. J[eMOHCTpAIIMOHHBIN SKCIIEPUMEHT MPOBOJUTCS B CIEAYIOIIUX CIydasx:

a) UMeroIeecss B HAIMYUU KOJUYECTBO MPHOOPOB U HUMPOBBIX TAaTYUKOB HE
MO3BOJISIET OPraHU30BaTh HWHAWBUIYAIbHYIO, TAapHYI0 WIM TPYNNOBYIO J1abOpaTOPHYIO
pabory;

0) PKCIIEpUMEHT UMEET HEOOJBIIYI0 MPOAOLKUTEIHHOCTh M CIOXKHOCTh U BXOIWT B
CTPYKTYpPY YpOKa.

Oco0eHHocTH  colepskaHHUsl CTPYKTYPHBIX KOMIIOHEHTOB paboueii mnporpammsbl KB/I
«IIpakTHyeckas 6mosiorus' B 5—9 Kiaccax ¢ HCNoJIb30BaHHEM 000Py10BaHUSI EHTPA



00pa3oBaHUs eCTECTBEHHOHAYYHOI U TEXHOJIOrHYecKoil HanpaBJieHHOcTel «Touka pocray
«Touka pocray»
IInanmpyemsbie pesyabrarbl o0ydyeHusi no KBJl «IIpakTnueckasi 0uosorus».
5—9 kuaace

[IpenmMeTHBIE pe3yNIbTaThI:

1) ¢opmupoBaHHE IIEHHOCTHOIO OTHOUICHUS K JKUBOW IPHUPOJAE, K COOCTBEHHOMY
OpraHu3My; IIOHUMaHHUE POJIM OMOJIOTHH B (DOPMUPOBAHUK COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBI MUDA;

2) yMEHHE NPUMEHSATh CHCTEMY OMOJIOTMYECKUX 3HAHUN: PACKPBIBATH CYIIIHOCTh )KHUBOTO,
Ha3bIBaTh OTJIMYMS IKUBOTO OT HEKUBOIO, MEPEYUCIATH OCHOBHBIE 3aKOHOMEPHOCTHU
opranu3anud, (QYHKIHOHUPOBAHUS OOBEKTOB, SIBICHUH, MPOIECCOB IKHUBOW IPHPOJIBI,
SBOJIIOIIMOHHOTO Pa3BUTUS OPraHWYECKOTO MHUpa B €ro €JUHCTBE C HEXHMBOW NPUPOJION;
c(OpPMUPOBAHHOCTh MPEACTABIECHUI O COBPEMEHHONW TEOPUHM SBOJIOIMU U  OCHOBHBIX
CBUJIETEIHCTBAX IBOJIIOLINH;

3) BiajeHue OCHOBAMH [OHSATHIHOIO ammapara ¥ HaydyHOTO si3bIKa OHOJIOTHH:
HCI0JIb30BAHNE W3YYEHHBIX TEPMUHOB, MOHSATUH, TEOpUH, 3aKOHOB M 3aKOHOMEpPHOCTEW s
00BbICHEHUS HAOJI01TaeMbIX OMOJIOTUYECKUX OOBEKTOB, SIBJICHHUI U MPOIIECCOB;

4) TOHMMAaHUE CHOCOOOB TIONYYCHHS OWOJOTMYCCKUX 3HAHWW; HAJIM4YHe OIbITa
WCIIOJIb30BAHUSI METOJIOB OHMOJIOTUM C TEIbI0 M3YYCHHS KUBBIX OOBEKTOB, OMOJIOTHYECKUX
SBJIGHUA W TPOIIECCOB: HAONIO/IEHUE, OIMCaHHE, MPOBEACHHE HECIOXKHBIX OHOJOTHYECKHX
OTIBITOB M DKCIIEPUMEHTOB, B TOM YHCJIE C UCIOJIB30BAHUEM aHAJIOTOBBIX U HU(POBBIX MPUOOPOB
Y UHCTPYMEHTOB;

5) yMeHHe XapakTepr30BaTh OCHOBHBIC I'PYIIBI OPTaHU3MOB B CUCTEME OPraHHYECKOTo
Mupa (B TOM YHCIIE€ BUPYCHI, OaKTEpUU, paCTEHUs, TPUOBI, KUBOTHBIC): CTPOEHHUE, MPOIIECCHI
KHU3ZHEJESATEIbHOCTH, UX IPOUCXO0XKACHNE, 3HAaUCHNE B IPUPOJIE U KU3HH YEIIOBEKa;

6) yMcHHE OOBJACHATH IMOJIOKCHHE 4YEJOBEKA B CHUCTEME OPraHMYeCKOTO MHUpa, €ro
MIPOMCXOXKICHNUE, CXOJACTBA M OTJIMYMS YeJlOBEKa OT >KMBOTHBIX, XapaKTepU30BaTh CTPOEHUE U
MPOLIECCHI JKU3HENEATEIbHOCTH OpraHM3Ma YeloBeKa, €ro MPUCIOCOOJIEHHOCTh K Pa3U4HbIM
AKOJIOTUYECKUM (haKTOpam;

7) yMEHHE ONHCBIBATh KICTKH, TKaHH, OPraHbl, CHCTEMbl OPIaHOB U XapaKTepHU30BaTh
BaYKHEHIIME OMOJOTHYECKHE MTPOLIECCHl B OpraHM3Max pacTeHUM, KUBOTHBIX U YEIIOBEKA;

8) chopMHPOBAaHHOCTL MPEJCTABJICHHI O B3aWMOCBSI3M HACIEIOBAHUS MOTOMCTBOM
MPU3HAKOB OT POJUTENHbCKUX (OPM C OpraHu3aleil KIeTKH, HaJu4hueM B HeW XPOMOCOM Kak
HOCHUTENIeH HaCJIEeICTBEHHOW HHGpOpMAIUK, 00 OCHOBHBIX 3aKOHOMEPHOCTSAX HacJIeJOBaHUS
MIPU3HAKOB;

9) chopMHPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX (haKTOPaX OKPYXKAMOILICH CPebl, HX
pOJIM B JKU3HENEATEIILHOCTH M JBOJIOLUU OPraHU3MOB; TMpeACTaBlieHHe 00 aHTPONOT€HHOM
(dakrope;

10) chopMHpPOBAHHOCTH MPEACTABICHHI 00 SKOCHCTEMAaX U 3HAYEHHH OMOPa3HOOOpa3us;
0 II0OANBHBIX JKOJOTHYECKUX MpoOIeMaxX, CTOSAIIMX Tepel] YeJIOBEYEeCTBOM M Crocofax X
MIPEOI0JICHUS;

11) ymenue pemiaTh y4eOHBbIC 3aqa4d OMOJOTHYECKOTO COJCPKaHHS, B TOM YHCIIC
BBISIBIISITH IPUYMHHO-CIIEICTBEHHBIE CBSI3U, TPOBOAUTH PACUYETHI, JIeJaTh BBIBOJBI HA OCHOBAHHUU
MOJIy4YE€HHBIX Pe3YyJIbTaTOB;

12) ymeHue co31aBaTh U IPUMEHSTH CIIOBECHBIE U TPadUUECKHe MOICITH IS OO BICHEHHS
CTPOEHUS JKUBBIX CUCTEM, SIBJICHUH M MPOIIECCOB KUBOU IPUPO/IBI;

13) noHUMaHHUE BKJIaJa POCCUHCKHUX M 3apyOEKHBIX YUEHBIX B pa3BUTHE OHOIOTHUSCKUX
HayK;,

14) BnageHwe HaBbIKaMU pabOTBl ¢ HHGpOpPMAIMEld OHOJIOTHYECKOTO COJCPIKAHUS,
MpPeJICTaBJICHHOW B pa3Hoil (opme (B BHIE TEKCTa, TaONMYHBIX JIAHHBIX, CXeM, TpaduKOB,
auarpamMM, Mojened, u300pakeHwil), KPUTHUYECKOTO aHaiu3a HHQOpPMAIMU U OICHKU ee
JIOCTOBEPHOCTH;



15) yMmeHue IUTaHUPOBATh MOJ| PYKOBOJACTBOM HACTaBHUKA W MPOBOJHUTH Y4eOHOE
UCCIICIOBAHUE WJIM MPOSKTHYIO paboTy B 00JIacTH OWOJIOTHH;, C YY4E€TOM HAMEUEHHOW IIeNn
¢dopmynupoBath npobiaeMy, TUIOTe3y, CTABUTh 33a4M, BHIOMPATh aJIeKBATHBIE METOJBI ISl MX
pemenus, GopMyITUPOBATh BBIBObI; ITYOIMYHO MPEACTABIATH MTOJyYCHHbIE PE3yIbTaThl;

16) yMeHHe WHTErpHpOBaTh OWOJIOTUYECKUE 3HAHHMS CO 3HAHUSMHU JAPYTUX Y4eOHBIX
MIPEIMETOB;

17)  chopMHUpPOBAHHOCTH  OCHOB  JKOJOTHYECKOW  IPAaMOTHOCTH:  OCO3HAHUE
HEOO0X0IMMOCTH JCUCTBUH IO COXPAaHEHHIO OMOPa3HOOOpa3us U OXpaHe MPUPOTHBIX SKOCHCTEM,
COXPAaHEHHI0O W YKPEIUICHHIO 3J0POBbs YEJOBEKa; yMEHHE BBHIOMpATh IIEJIEBHIC YCTAaHOBKH B
CBOMX JICMCTBHAX M TOCTYIKaX MO OTHOIIEHHIO K JKMBOW NPHUPOJE, CBOEMY 370POBBIO U
3JI0POBBIO OKPYKAFOLIIX

18) ymeHHe HUCMOJIB30BaTh NMPUOOPETEHHBIC 3HAHUS W HABBIKK JUIS 3JI0pPOBOTO 00pasa
KHU3HU, COAJTaHCHPOBAHHOTO NHUTAaHUS H (PU3WYECKOW aKTUBHOCTH, HEMPHUATHE BPEIHBIX
MPUBBIYEK W 3aBUCHMOCTEW; YMEHHE NPOTHBOJCHCTBOBATh JDKEHAYYHBIM MAHUITYISIUSAM B
00JacTH 310pOBbS;

19) oBnageHMe mNpHEMaMH OKa3aHUS TEPBOM IOMOIIU YEIOBEKY, BBIPAIIMBAHHUSI
KYJIBTYPHBIX PACTEHUH U yXOJa 33 JJOMAITHUMH KUBOTHBIMHU.

Ilnanupyembie pe3yiabTaTbl 00yueHuss no KB/ «IIpakTuueckasi 0uosiorus.
10—11 kaacc

IIpenmerHbie pe3yJibTaThI

[IpeameTHBIC pe3ynbTaThl 00YYCHHS OMOJOTHH JOKHBI 00€CTICUYNBATh:

- (¢opMHUpOBaHHE IIEHHOCTHOTO OTHOIICHUS K JKABOM MpUpOAE, K COOCTBEHHOMY
OpraHusMy; MOHMMAaHUE POJIM OMOJIOTHU B ()OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTUHBI MUDA;

- YMECHHE TPUMEHSTh CUCTEMY OMOJIOTHUYECKUX 3HAHHIA: PACKPBIBATH CYIIHOCTH YKHBOTO,
Ha3bIBaTh OTJWYUS KHBOTO OT HEXHBOTO, IIEPEUUCIATh OCHOBHBIE 3aKOHOMEPHOCTH
opraHu3anuu, (QYHKIMOHUPOBAHHS OOBEKTOB, SBJICHUH, NPOIECCOB JKUBOH MPUPOJIBI,
HBOJIIOIMOHHOTO PAa3BUTHUSI OPraHUIECKOTO MUPA B €T0 SJMHCTBE C HEXKUBOU MPUPOION;

- c(OPMHUPOBAHHOCTh TPEACTABICHUH O COBPEMEHHON TEOPHH IBOJIOIMH U OCHOBHBIX
CBUJICTEIILCTBAX IBOJIIOIIHH;

- BIIQJICHUE OCHOBAMH TMOHATUHHOTO ammapara W HAy4YHOTO S3bIKa OHOJIOTHH:
WCIIOJIb30BAHNE M3YYCHHBIX TEPMHHOB, TMOHSATHH, TEOPHIi, 3aKOHOB M 3aKOHOMEPHOCTEW s
00BsICHEHUST HA0JF0JaeMbIX OMOJIOTHYECKUX OOBEKTOB, SIBJICHUN M ITPOIECCOB;

- TIOHMMaHHUE CIOCOOOB TIOJYYEHUS OWOJIOTUMECKUX 3HAHWUH; HAJIMYUE OIbITa
WCIIOJIb30BAHUSI METOJIOB OHMOJIOTMHM C UENbI0 HM3Yy4YCHUS JKHBBIX OOBEKTOB, OMOJOTHMYECKHX
SIBIICHMH ¥ TPOLIECCOB: HAOIIOACHUE, OIMCAaHHE, MPOBEJACHUE HECIOXKHBIX OHOJOTHUECKUX
OIIBITOB U AKCIIEPUMEHTOB, B TOM YHUCJIE C HCIIOJIb30BAaHHEM aHAJIOTOBBIX M IU(PPOBBIX IPUOOPOB
Y UHCTPYMCHTOB;

- YMEHHE XapaKTepU30BaTh OCHOBHBIE TPYIIBI OPraHU3MOB B CHCTEME OPraHMYECKOTO
Mupa (B TOM 4YHCIIe BUPYCHI, OAKTE€pPHH, pACTeHHs, TPHOBI, )KUBOTHBIC): CTPOEHHE, MPOIIECCHI
KHU3HENIEATENbHOCTH, UX IPOUCXOXKACHUE, 3HAUCHUE B IPUPOJIE U )KU3HU YEIOBEKa,;

- yMeHHE OOBSCHATH IOJIOKEHHE YEeNOBEKAa B CHUCTEME OPraHHMYeCKOro MHpa, €ro
MIPOUCXOXKICHHUE, CXOJICTBA M OTIMYHS YelOBEKa OT >KUBOTHBIX, XapaKTepHU30BaTh CTPOCHUE U
IPOLECChl  KU3HENEATEIbHOCTH  OpraHM3Ma  YellOBeKa, €ro  IMPHUCIOCOONIEHHOCTh K
Pa3TUYHBIMAIKOJIOTHYECKUM (haKTOpaM;

- YMEHHUE HCIOJb30BaTh NPHOOPETEHHbIE 3HAHMS M HaBBIKM JJIsI 30pOBOTO oOpasa
KU3HU, COANaHCHUPOBAHHOTO TMHTAaHUS W (U3UUYECKON aKTUBHOCTH, HEMPHUSATHE BPETHBIX
MPUBBIUEK W 33aBHCUMOCTEH; yMEHHE MPOTHBOJCHCTBOBATh JDKEHAYYHBIM MAHMITYISALUSM B
001aCTH 3710pOBbS;



- YMEHHUE ONHCHIBATh KJIETKH, TKAHU, OPTaHbl, CUCTEMbl OPIaHOB W XapaKTEPHU30BATh
BaXHEWIIHE OMOJIOTUYECKHE TIPOIIECCHl B OpraHu3Max pacTeHUH, )KUBOTHBIX M YEJIOBEKa,

- chopMHUPOBAHHOCTH MPEACTABICHUN O B3aWMOCBSA3M HACJIEIOBAHUS MMOTOMCTBOM IpH-
3HAaKOB OT POJHUTEIBCKUX (OPM C OpraHM3alMeil KIETKH, HAJMYMEeM B HEH XPOMOCOM Kak
HOCHUTEJICH HacleJCTBEHHOH HWH(POpPMALUU, 00 OCHOBHBIX 3aKOHOMEPHOCTAX HAacJeIOBaHUs
MIPU3HAKOB;

- c(OpPMUPOBAHHOCTDH MPEJCTABICHUN 00 OCHOBHBIX (DaKTOpax OKPYKAIOIMIEH CPedbl, UX
pPONM B JKM3HENCATEIBHOCTH W SBOJIIOLMU OPTaHW3MOB; IPEACTaBIeHHE 00 aHTPONOTeH-HOM
dbaxrope;

- ¢(OpMHPOBAHHOCTH MPEACTABICHUIN 00 IKOCHCTEMaxX M 3HAYCHUH OMOPa3HOOOpasusi; O
rJI00ANBHBIX AKOJIOTHUECKUX MpoOJieMax, CTOSIIMX Iepell YeJOBEYECTBOM M CIOC00ax HX
MIPEOI0JICHUS;

- YMEHHE pemarh yaeOHble 33/1a4i OMOJIOTHIECKOTO COACPIKaHuUs, B TOM YHCIIE BBISIBIISATH
MPUYMHHO-CIICJICTBEHHBIE CBSI3M, TPOBOJWTH PpAacUeThl, JeNaTh BBIBOJABI HAa OCHOBAaHHH
MIOJTyYEHHBIX Pe3yJbTaTOB;

- YMEHHE CO3/1aBaTh M MPHUMEHATH CJIOBECHBIC M rpa)uvecKue MOJEIHN s OObICHEHHS
CTPOCHUS )KUBBIX CHCTEM, SIBJICHHH U MPOLIECCOB )KUBOMN MPUPOJIBI;

- TIOHMMaHHE BKJIaJla POCCHHCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE OHOJOTHUECKHX
HayK;

- BJIaJIeHHE HaBbIKaMU paboThl ¢ UHPOpMaLen OMOI0rHYecKOro ColepKaHus, peCcTaB-
JIEHHOW B pa3HOW (opMme (B BHJE TEKCTa, TAOIMYHBIX JAHHBIX, CXeM, rpadWKOB, JUArpaMM,
Mozenel, n300pakeHuil), KpUTHYECKOTO aHaJIn3a HH(OPMAILIUK U OLIEHKH €€ JOCTOBEPHOCTH;

- yYMeHHE IUIaHHPOBATh TOJI PYKOBOJCTBOM HAaCcTaBHUKAa U TIPOBOJHUTH Yy4eOHOE
WCCIeIOBAaHUE WM TPOCKTHYIO PaboTy B 00JlacTh OMOJIOTHH; ¢ YYETOM HAMEYCHHOW IIeNIH
¢dbopmynupoBarh npoOiemMy, TUIIOTE3y, CTaBUTh 3a7auu, BbIOUpATh aJIeKBATHBIE METOIbI IS UX
petieHus, GopMyaupoBaTh BHIBOBI; MYOJUYHO MPEJCTABISTH MOTYYCHHbIE PE3YNIbTaThI;

- yMEHHME HHTErpUpOBaTh OHOJOTMYECKHE 3HAaHUS CO 3HAHUSAMHU JAPYrUX Y4EOHBIX
MIPEIMETOB;

- ¢OpMUPOBAHHOCTh OCHOB AKOJIOTMUECKON IPaMOTHOCTH: OCO3HAHHE HEOOXOIUMOCTU
JNEUCTBUI MO COXpaHEHHUIO0 OMOpa3zHOOOpa3us U OXpaHe MPUPOTHBIX IKOCUCTEM, COXPAaHEHHUIO U
YKPEIJICHUIO 3[J0POBbS YeJIOBEKAa; YMEHHE BHIOMPATH 1I€JIEBbI€ YCTAHOBKU B CBOUX JICHCTBUSX U
MOCTYIKAaX MO0 OTHOLIEHHIO K >KMBOW MPUPOJE, CBOEMY 3J0POBBIO U 3[I0POBBIO OKPYKAIOUIUX.

MeTtanpeaMeTHbIe Pe3yJibTAThI

YHuBepcallbHbIC TI03HABATEIBLHBIC ICHCTBUSL ba3oBbIe JTOTHYECKHE ICHCTBUS:

- BBISBJIATh M XapaKTEPU30BaTh CYIICCTBEHHbBIC MPH3HAKK OHOJIOTHYECKHX OOBEKTOB
(sBIICHMIA);

- YCTaHaBIIMBATh CYIICCTBECHHBIH MpPU3HAK KIaCCUPHUKAIMH OUOJIOTHYECKUX OOBEKTOB,
OCHOBAHUS 151 000OIIECHUS U CPAaBHEHHUSI, KDUTEPUU TIPOBOJMMOTO aHAJIH3a,

- ¢ y4€TOM TPEUIOKEHHONW OWOJOTMYECKOW 3a7a4d BBISBIISATH 3aKOHOMEPHOCTH U
MPOTHBOPEUUS] B pacCMaTpUBACMbIX (akTax W HAOIIOJCHUSX; MpeaiaraTb KPUTCPUH VIS
BBISIBIICHHS 3aKOHOMEPHOCTEH U MPOTHUBOPEUNIL;

- BBIABIATH JAeduUUUTHl HH(OpPMALMK, [NaHHBIX, HEOOXOJUMBIX IS pEeUIeHUsS
MOCTABJICHHOW 3a/1a4H;

- BBISBJISATH MPUUYMHHO-CIIEJCTBEHHBIE CBS3HM MPHU MU3YYECHUH OMOJIIOTUYECKUX SIBJICHHHU U
MIPOLIECCOB; A€TaTh BBIBOJIBI C UCMOIB30BaHNEM JCTYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUECHUH,
YMO3aKTIOUYEeHUH 10 aHATOTHH, (POPMYIUPOBATh TUTIOTE3BI O B3aMMOCBSI3SX;

- CaMOCTOATENIbHO BBIOMpATh CHOCOO pelIeHus Yy4eOHOW OHONOTHYECKOW 3aaadu
(cpaBHUBaTh HECKOJLKO BAapUAHTOB pEIIEHUS, BBIOMpaTh Hauboyiee MOIXOAAIIUNA C Y4ETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).



Ba3oBble ucciienoBaresbcKue JeiiCTBUA:

- HCII0JIb30BaTh BOIIPOCHI KaK UCCIIE0BATEIbCKUI HHCTPYMEHT [TO3HAHUS;

- (opmynupoBaTh BOIPOCH], (PUKCUPYIOIINE PA3PhIB MEXAY PEabHBIM U JKeIaTeIbHBIM
COCTOSIHUEM CHUTYallUH, 0OBEKTA, 1 CAMOCTOSATEIBHO YCTaHABIMBATh UCKOMOE U JIaHHOE;

- popMHpPOBATH TUTIOTE3Y 00 UCTHHHOCTU COOCTBEHHBIX CYXKICHUN U CY)KICHUU IPYTHUX,
apryMEeHTHPOBATh CBOIO MO3ULUIO, MHEHHUE;

- IPOBOJUTH IO CAMOCTOSITEJIbHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOXHBIN
OMOJIOTUYECKAN DJKCIIEPUMEHT, HEeOOJIBIIOE HCCIIETOBAHUE 10 YCTAHOBJICHUIO OCOOECHHOCTEH
OMOJIOTUYECKOTO O0BEKTa W3YUCHHs, HPUYMHHO-CICICTBEHHBIX CBS3€H M 3aBUCHMOCTEH
OHMOJIOTHYECKUX 00BEKTOB MEXKTy COOO0H;

- OLEHHWBATh TNPHUMEHUMOCTh W JOCTOBEPHOCTh HH(OPMAIMH, TOJyYCHHOH B XOJE
OMOJIOTUYECKOTO MCCIIeIOBAHUS (IKCIIEPUMEHTA);

- CaMOCTOSITeNIbHO  (QopMyaupoBaTh OOOOIIEHHUS W BBIBOJBI 1O  pe3yabTaTaM
MPOBEIEHHOTO HAONIOAEHHUS, OMbITA, MWCCIENI0BAaHUS, BIAJE€Th WHCTPYMEHTAMHU OIIEHKHU
JIOCTOBEPHOCTH MOIYYEHHBIX BHIBOJOB U 000O0IICHMI;

- IPOrHO3MPOBAaTh BO3MOXKHOE JaJIbHEWIee pa3BUTHE OMOJIOTHUYECKUX IMPOLECCOB U UX
MOCJIEJICTBUS B AHAJIOTMYHBIX UM CXOJHBIX CUTYAIUsIX, a TAKKE BBIBUTATh NMPEANOI0KEHUS 00
UX Pa3BUTHUU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ nunpopmanmeit:

- INPUMCHATH PAa3JIMYHBIC MCTOAbI, MHCTPYMCHTBI W 3alpOChl IIPpHU IIOUCKE U 0T60pe
Onoslornueckoi MHGOPMAIIMK WM JAaHHBIX M3 UCTOYHHUKOB C YU4ETOM MPEIJIOKCHHOU y4eOHOMH
OMOJIOrMYECKOM 3a1a4H;

- BBIOMpaTh, aHAIM3UPOBATH, CHCTEMATU3UPOBATh U MHTEPIPETHPOBATH OHMOJIOTHYECKYIO
WH(POPMAITHIO Pa3IMYHBIX BUIOB U (DOPM MPECTABICHNUS;

- HAaXOJUTh CXOJIHBIE apTYMEHTHI (TIOATBEPKIAIOIITUE UITH OTIPOBEPTaIoNIe OAHY U TY K€
UJICI0, BEPCUIO) B PA3JIMUYHBIX HH(POPMAITMOHHBIX UCTOYHHUKAX;

- CaMOCTOSITEJILHO BBIOMpATh ONTHMAIBbHYIO (BOpMy mpencTaBieHUs HHPOPMAIMH H
WUTFOCTPUPOBATh pellaeMbIe 3aJa4il HECJIIOKHBIMH CXEMaMHM, JUarpaMMaMi, WHOHU Tpadukoil u
X KOMOMHAIIUSIMU;

- OIIEHUBATh HAJIEKHOCTh OMOJIOTHYECKON MH(POPMALIMH TT0 KPUTEPHUSIM, MPEIOKEHHBIM
y4HTEIIeM WK CHOPMYITUPOBAHHBIM CAMOCTOSTEIHHO;

- 3(ppeKkTUBHO 3aMIOMHUHATH U CUCTEMATU3UPOBATH HHPOPMAITHIO;

- OBJIQJIETh CHCTEMOH YHUBEPCAJIBHBIX I103HABATEIbHBIX JACUCTBUN 0OecreynBaeT
c(hOpMHUPOBAHHOCTh KOTHUTHBHBIX HAaBBIKOB 00yUaronxcsl.

YHuBepcajdbHble KOMMYHUKATHBHBIE 1eiiCTBUS

Oo0menue:

- BOCIpPUHUMATh U (OPMYJIHPOBATh CYKICHHUS, BBIPRKATh OMOIMH B IPOIECCE
BBITIOJTHEHUS MPAKTUYECKUX U JTa0OpaTOPHBIX paboT; BeIpakarh ceds (CBOIO TOYKY 3pEHHUs) B
YCTHBIX U TUCHbMEHHBIX TEKCTaX;

- pacro3HaBaTh HeBepOaJIbHBIE CpEICTBa OOIEHUS, MOHUMATh 3HAYEHUE COIMATBHBIX
3HAKOB, 3HATh U PACMO3HABATh MPEANOCHIIKA KOHOIMKTHBIX CUTYallUi U CMATYaTh KOH(IUKTHI,
BECTHU MIEPETOBOPHI;

- MIOHUMAaTh HAMEPEHUS IPYTHUX, MPOSBISATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY U
B KOPPEKTHOH opMe hopMyaupoBaTh CBOU BO3PAKEHUS;

- B XOJI¢ JHaliora W/WIM JUCKYCCHUU 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMoOu
OMOJIOTMYECKON TEMBI M BBICKA3bIBATh HJICH, HAIlJICHHBbIC Ha pellieHre OMOJIOTHYECKOM 3a1auu U
noJiep>KaHue O6IaroKenaTeIbHOCTH OOIIeHNUS;

- COTOCTaBJIATh CBOM CYXACHHUS C CYXICHUSMHU JPYTHMX YYaCTHHKOB JIMaJiora,



oOHapyXHUBaTh Pa3INYHE M CXOJICTBO TO3UIIHIA;

- MOyOJNMYHO TPEACTABIATh PE3YJAbTAThl BBIMOJHEHHOTO OHOJOTMYECKOTO OTBITa
(3KCrIepuMeHTa, UCCIIEI0BaHus, IPOEKTA);

- CaMOCTOATENBHO BHIOMPATh (OpMAT BBICTYIUICHHS C YY4ETOM 3aad MpPE3CHTAMUd U
0COOEHHOCTEH ayTUTOPHH U B COOTBETCTBUU C HUM COCTABJIATH YCTHBIC M MUCbMEHHBIE TEKCTHI C
HCIIOJIb30BAHUEM WILIIOCTPATUBHBIX MATEPHUAJIOB.

CoBMmecTHAas1 1eITeJIbHOCTD (COTPYAHUYECTBO):

- [IOHUMATh U UCHOJIb30BaTh IPEUMYILECTBA KOMAaHAHON U MHAUBUAYaJIbHOM pabOThI pu
peleHN KOHKPETHON OMOJIOTHYEeCKO# MpobaemMbl, 000CHOBBIBATH HEOOXOIMMOCTh IPUMEHEHHUS
IPYNIOBLIX (POPM B3aUMOIEHCTBUS IPU PELLICHUU ITOCTAaBICHHON yueOHOM 3a1auu;

- NPUHUMATh 1I€JIb COBMECTHOM J€ATEIbHOCTH, KOJUIEKTUBHO CTPOUTH JAEUCTBUA IO €€
JOCTHKEHUIO: PaclpeleNsiTh POJM, J0rOBapUBAaThCs, OOCYXKJIaTh IMpPOILIECC U pe3yabTaT COB-
MECTHOM paboThl; yMeTb 00001IaTh MHEHHS HECKOJBKUX JIIOACH, MPOSBIATH TOTOBHOCTH
PYKOBOJUTH, BBITIOJTHSTH IOPYUCHHUS, TIOTYUHSATHCS,

- IJJAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThI, ONpEAEsATh CBOIO poJib (C y4ETOM
MPEANOYTEHU U BO3MOXHOCTEM BCEX YYaCTHHUKOB B3aMMOJICHCTBHUSI), pacHpelesaTh 3a-Iadu
MEeXAy 4YJeHaMH KOMAaH[Ibl, y4aCTBOBaTh B IPYNIOBBIX ¢opMax paboThl (00CYyxkaAeHUs, 0OMEH
MHEHHSIMH, «MO3TOBBIE ITYPMbD» U UHBIC);

- BBINOJIHATH CBOIO YacTh PabOThI, JOCTUTaTh KayeCTBEHHOIO pPe3yibTaTa IO CBOEMY
HaIpPaBJICHUIO U KOOPJAUHUPOBATH CBOU JEUCTBUSA C IPYTUMH YJI€HAMH KOMaH/IbI;

- OLIEHMBATh KaueCTBO CBOETO BKJIA/a B OOIIMM MPOIYKT MO KPUTEPUSAM, CAMOCTOSITENIEHO
cOpMYIUPOBAHHBIM YYaCTHUKaMU B3aWMOJIECUCTBUS; CpPaBHUBATH pE3yJAbTaThl C HCXOJHOM
3aaueid M BKJIQJ KaKJIOTO WIeHa KOMaHIbl B JOCTHKEHHE pe3yJdbTaTOB, Pa3AeisaTh cdepy
OTBETCTBEHHOCTH U MPOSBIISITH TOTOBHOCTH K MPEIOCTABICHUIO OTYETA MEpe]] TPYIIION;

- OBJAJECTh CHUCTEMOW YHUBEPCAIbHBIX KOMMYHHKATHBHBIX JCHCTBHI, KOTOpas
obecnieunBaeT Cc(POPMHPOBAHHOCTH COLIMATIBHBIX HABBIKOB W HSMOLMOHAIBHOTO HMHTEIIEKTa
oOyJarommxcsl.

YHuBepcajibHbIe peryJssTUBHbIE 1eliCTBUS

Camoopranuszanus:

- BBISIBJIATH MPOOJIEMBI JIJIS PEIICHUS B J)KM3HCHHBIX M YYCOHBIX CHTYAIHMSIX, WCIIOJb3Ys
OHOJIOrHYeCKHE 3HAHUS,

- OPHUEHTHPOBATHCSA B Pa3IMYHBIX IMOJXO0JaX HMPHHATHS pelleHud (MHIMBUIAYyaIbHOE,
MPUHATHE PEIICHUS B TPYIIIE, IPHHITHE PEIICHUI TPYIIION);

- CaMOCTOSATEIbHO COCTaBIIATh AJITOPUTM PEIICHHs 3aJauyd (WM €ro 4acTh), BIOMpPATh
croco0 pemieHusi y4eOHOW OHWOJOTMYECKOW 3aladyd C y4ETOM HMEIOIIMXCS PECypcoB H
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh NpeIaracMble BApUAHThI PEIICHUIA,

- COCTaBJIATH IUIaH JeHCTBUH (IUIaH peaau3alldd HaMEYCHHOI'O alfOPUTMa PELICHU),
KOPPEKTHPOBATh MPEJIOKECHHBIN alrOpuT™M € Y4ETOM TIOJIYYCHHS HOBBIX OHOJOTHYECKHX
3HaHM 00 N3yuaeMoM OHOJIOTHYECKOM 0OBEKTE;

- JIeaaTh BBIOOD u OpaTh OTBETCTBEHHOCTh 3a pelieHue.

CamMokoOHTpPOJIb (pediexcust):

- BIIAJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBAINH U pedaexcun;

- IaBaTh aJICKBaTHYIO OIIEHKY CUTYaIlMH M MpeAiararh rniaH e€ N3MEHEeHHUS;

- YUYUTHIBaTh KOHTEKCT W TMPEABHIETh TPYAHOCTH, KOTOpPBHIE MOTYT BO3HHUKHYThH IPHU
pemieHnd y4yeOHON OHMONOTMUYECKOW 3adauu, aJanTHPOBaTh pEIIeHHEe K MEHSIOMUMCS
00CTOSATEIILCTBAM;

- OOBSICHATH IPUYUHBI TOCTHKEHHS (HEIOCTIKEHUS) PE3Y/IbTaTOB JAESITELHOCTH, TaBaTh
OIICHKY TPUOOPETEHHOMY OIIBITY, YMETh HAXOAUThH MO3UTHBHOE B MIPOU3OIIE/IIICH CUTYaIINN;

- BHOCUTh KOPPEKTHBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBHCTB,



M3MEHUBIINXCSA CUTYallui, YCTAHOBICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;
- OLICHUBATH COOTBETCTBUE pe3ysbrara e u YCIIOBHSIM.
OMOIMOHAIBHBIA UHTEIIEKT:
- pa3nu4ath, Ha3bIBATh U YIPABJIATH COOCTBEHHBIMU SMOLMSIMHA M SMOLIUSIMH JPYTHX;
- BBISIBJIATD U AHAJIM3UPOBATH IPUYMHBI IMOLIUN;
- CTaBUTb ce0sl Ha MECTO APYroro 4ejaoBeKa, IOHUMATh MOTUBBI U HAMEPEHUS IpYTroro;
-peryiamupoBaTh croco0 BBIPAKEHUS OMOLIUM.

IIpunsiTe ceds1 U Apyrux:

- OCO3HAHHO OTHOCHUTHCS K APYTOMY YEJIOBEKY, €r0 MHEHHUIO;

- MPU3HABATH CBOE MIPaBO Ha OLIMOKY M TaKOE K€ MPaBO JPYroro;

- OTKpBITOCTH cebe M ApyruM; 6 0CO3HaBaTh HEBO3MOXKHOCTb KOHTPOJIMPOBATH BCE
BOKDYT,

- OBJIAZIETh CHCTEMOM YHUBEPCAJIbHBIX YUEOHBIX PEryISTHUBHBIX ACWCTBUH, KOTOpas
obOecnieunBaeT (POPMHUPOBAHME CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS MO3ULMS
JUYHOCTH), U KU3HEHHBIX HAaBBIKOB JIMYHOCTH (yIpaBiieHUsI co0O0#, caMOIUCIUILINHBI, YCTON-
YUBOTO MOBEJICHNUSA).

JINYHOCTHBIE pPe3yJIbTAaThl
IIarpuoTnyeckoe BOCIUTAHHUE:
- MOHMMAaHHWe LEHHOCTU OMOJIOTMYECKON HayKH, €€ POJM B Pa3BUTHH YEJIOBEYECKOTO
oOmiecTBa, OTHOLIEHHE K OMOJIOTUH KaK Ba)KHOM COCTaBISIOUIEH KyIbTYphl, TOPAOCTh 3a BKJIAL
POCCHIMCKHX M COBETCKHUX YUEHBIX B pa3BUTHE MUPOBOI OMOJIOrMUECKON HAYKH.

I'pazxxknanckoe BocnuTanue:

- TOTOBHOCTh K pPa3HOOOpa3HON COBMECTHOW JESTENTbHOCTH TMpPH BBINOJIHEHUU
OMOJIOTMYECKUX OIBITOB, OJKCIEPUMEHTOB, HCCIEIOBAHUM U TMPOEKTOB, CTpEeMJICHHE K
B3aMMOTIOHUMAaHHIO ¥ B3aUMOIIOMOLITH.

JlyX0BHO-HPABCTBEHHOE BOCIIHUTAHUE:

- TOTOBHOCTh OIIEHHBATh CBOE IMOBEACHUE U TMOCTYIKH, a TAKXKE MOBEJICHUE U MOCTYIKH
JIPYTrUX JIoAeH C TMO3ULIMK HPABCTBEHHBIX HOPM U HOPM HKOJIOTMYECKOTO TpaBa € Y4ETOM
OCO3HAHUS MOCIIEJCTBUI MOCTYIIKOB.

cTeTnUyecKoe BOCIMUTAHME:

- TOHMMaHHWE AMOIIMOHAJIBLHOTO BO3JCHCTBHUS TPHUPOALI M €€ IeHHOCTH. lleHHocTH
HAyYHOTO TIO3HAHUS:

- OpUEHTalMs B ACSITENLHOCTH HAa COBPEMEHHYIO CHUCTEMY OWOJIOTHUECKUX HayYHBIX
MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOJIBI, B3aUMOCBSI3SX YEJIOBEKa C
MPUPOJTHON U COIMATIBHON CPEJIOH;

- pa3BUTHE HAay4yHON JIOOO3HATENBPHOCTH, HWHTEpeca K OHOJNOTUYECKOW Hayke U
HCCIIeI0BATEIILCKON IEITENLHOCTH;

- OBJIAJICHUE OCHOBHLIMH HAaBBIKAMH UCCIIEIOBATEIBCKOMN JeITSILHOCTH.

®opMupOBaHUE KYJIbTYPHI 310POBbSI:

- OCO3HAHME ILIEHHOCTH JKHU3HM; OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3J0pPOBBIO U
yCTaHOBKa Ha 3/I0POBBII 00pa3 JKM3HU (30pOBOE MHUTAaHUE, COOMIOACHNE TMTHEHUYECKHX Mpa-
BUJI, COAJTAaHCUPOBAHHBIN PEXXUM 3aHATHH U OT/bIXa, peryssipHas GU3NUecKasi akTUBHOCTb);

- OCO3HAaHWE MOCJIEACTBUIA U HEMpUSATHE BPEAHBIX MPUBbIUEK (YMOTpEeOICHUE AIKOTOJIs,
HapKOTHKOB, KyYpeHHE) U UHBIX (GOPM Bpeaa sl GU3UUIECKOTO U ICUXHUECKOTO 3/I0POBbS;

- coOuo/ieHne mpaBuil 6€30IaCHOCTH, B TOM YMCJIE HaBBIKM 0€30MacHOrO MOBEACHUS B



MIPUPOIHOM Cpele;

- YMEHHE OCO3HaBaTb 3MOLMOHAJIBHOE COCTOSHME CBOE W JPYruX JIIOJEH, YMETb
YIIPpAaBJIATH CO6CTBCHHBIM SMOIMOHAJIBHBIM COCTOSAHHUEM,

- chopMupoBaHHOCTH HaBbIKA pedIEKCUU, MPU3HAHUE CBOETO MIPaBa Ha OIIMOKY U TAKOTO
K€ MpaBa APyroro 4eaoBeKa.

TpyaoBoe BociuTanue:

- aKTUBHOE y4acTHE B PELICHUM IPAKTHUYECKUX 3a]a4 (B paMKax CEMbH, IIKOJIbI, TOPOJa,
Kpas) OHMOJIOTMYECKOH M SKOJIOTUYECKOW HAIpaBICHHOCTH, HWHTEPEC K MPAKTUYECKOMY
U3Y4EHHUIO POoQECCUii, CBA3aHHBIX C OMOJIOTHEN.

JKO0JIOTHYECKOe BOCTIMTAHUe:

- OpHUEHTAIUsl Ha MPUMEHEHHE OMOJIOTMYECKUX 3HAHWM JJIsl pelieHus 3ajad B o0nactu
OKPY)KaIOHICI\/'I Cp€abl, IIAHUPOBAHHUA IMOCTYIIKOB M OLUCHKH MX BO3MOKHBIX HOCHGI{CTBI/Iﬁ JJIA
OKpYKarollenl Cpeibl;

- TOBBIIIEHUE YPOBHS SKOJOTMUYECKOM KyJIbTYpbl, OCO3HAHHE TJI0OAJBHOTO XapakTepa
9KO-JIOTUYECKUX MPOoOJiIeM U MyTel MX pelleHMs]; aKTUBHOE HENpPUSTHE ACUCTBUN, TPUHOCSINUX
BpE€Jl OKPYKAIOIIEH cpee;

- TOTOBHOCTH K Y4aCTHIO B HpaKTquCKOfI ACATCIIbHOCTH SKOJIOTHYECKOH
HaIpaBJICHHOCTH.

Ananranus o0y4amoumerocss K M3MEHSIIOIUMCH YCJIOBHAM COIMAJIBHON W NMPHUPOA-
HOI1 cpebl:

- OCBOEGHHME OO0Y4YalOIIMMHUCA COLMAIBHOTO OIbITa, HOPM W MpPaBUJ OOIIECTBEHHOTO
MOBEACHUS B TPYIINax M COOOIIEeCTBaX MPH BHINOJHEHUH OHOJOTHMYECKUX 3ajad, MPOEKTOB U
UCCIIEIOBAaHU, OTKPBITOCTD ONbBITY U 3HAHUSAM JPYTHUX;

- OCO3HAHHME HEOOXOAMMOCTH B ()OPMHUPOBAHWU HOBBIX OMOJIOTMUECKHX 3HAHHM, YMEHHUE
(dbopMynupoBaTh UACH, MOHATHUS, TUIIOTE3bI O OMOJOTUYECKUX O0BEKTaX U SBJICHUSAX, OCO3HAHUE
nedunruTa COOCTBEHHBIX OMOJIOTMYECKUX 3HAHUH, TUTAHUPOBAHUE CBOETO PA3BUTHS;

- YMEHHE OINEepUpOBATb OCHOBHBIMU IMOHSATUSMHU, TEPMHUHAMH U MPEICTABJICHUSMU B
00JacTi KOHUEMINN YCTOWYNUBOTO PAa3BUTHUS;

- YMEHUE aHaJM3UPOBATh U BBISBISATH B3AUMOCBS3U MPUPOIbI, OOIIECTBA U SKOHOMHKHU;
OIICHHBAHHME CBOUX JCHCTBHM C YUETOM BIIMSHHUA HA OKPYXKAIOUIYIO Cpey, JOCTHKEHUS Lelei U
MIPEOJI0JICHUS BBI30BOB U BO3MOKHBIX TTI00ATBHBIX MOCIEICTBUII;

- OCO3HaHUE CTPECCOBOW CUTYyallUd, OICHHBAHHE IMPOUCXOAALIUX HM3MEHEHHH M HX
MOCJICJICTBUI; OIICHMBAHHE CUTYaIlMU CTpecca, KOPPEKTUPOBAHHWE MPUHUMAEMBIX DPELICHUN U
JIeHCTBUI;

- YBaXHUTEIbHOE OTHOIICHHE K TOYKE 3PEHUS JAPYroro 4YeloBeKa, €ro MHEHHUIO,
MHUPOBO33PEHUIO.



Beenenue — 1 u.
P. 1. Buonorus — Hayka 0 )UBOM MUpPE — / 4
P.2. Crpoenune opranmuzma — 9 u.

P.3. MHoOT0OOpa3ue KUBBIX OPraHu3MoB — 15 u.
P.4. IloBTOopenue u 0606meHne — 2 4.

TemaTn4eckoe INIAHUPOBAHUEC B 5 KJ1acce

Ne | Tema Conepxanmne enesast yctanoBka | Komnu | OCHOBHBIE BHJIBI IEATEIBHOCTH Hcnonn3oBanue

1/ ypoka €CTBO | OoOyyaromuxcsi Ha ypoke/BHEY-II | 000py/10BaHUS

qace POYHOM 3aHATUU

buosnorus — Hayka 0 )uBoM Mupe (7 )

1 | Metonsl uzyuenust | Mcnonb3oBaHue yBe- OOBACHATH 1 YMmenue pabortats c MuKpocCKOI CBETOBOM,
MPUPOJIBIL. JTUYUTENHHBIX MPUOOPOB MPU | HA3HAYECHUE n1abopaTOPHBIM 000pyI0BaHUEM, | ITUGPOBOI
JlaGoparopHas pa- | U3y4eHHH OOBEKTOB KUBOI YBEJIMYUTENBHBIX YBEIMYUTENBHBIMHU TIPHOOPAMHU.
6ora 1 MIPUPOJIBI. YBEIUUUTENbHBIE | PHOOPOB. N3yyaTh ycTpOHCTBO MH-

«3yuenue MpUOOPBL: JTYIbI pydHas, Paznuyats pyunyro KpOCKOTa U cOOI0aTh MpaBuia
ycTpoiicTBa HITaTUB-HasA, MUKpOcKoIm. P. | u mTatuBHy0 paboThl C MUKPOCKOIIOM.
YBEIUYUTEIBHBIX I'yk, A. Ban JleBenryk. Hactu | jymbl, 3HaTh CpaBHUBAThH YBEIMYEHUE JYIIBI U
puOOpPOB» MHUKPOCKOIIA. BEJIMYMHY TOJTY- Mukpockormna. [lomy4dars HaBbIKU
Mukxkpornpenapar. [IpaBuna 4aeMoro ¢ UX MoMo- paboThl C MUKPO-CKOTIOM IpU
pa-00ThI C MUKPOCKOIIOM. HIbIO YBEITHYCHHUSL. M3YYEHUHU TOTOBBIX
MukpormnpenaparoB. CoOmoaaTh
npaBujia paboThl B KAOMHETE,
oOpareHus ¢ 1adopaTopPHBIM
obopynoBaHueM
Crpoenue opranuzma (9 4)
2 | CTpoeHHE KIETKHU. Crpoenue kneTku. Tkanu. | BeisBisiTh yactu 1 YMmenue paboTtats ¢ MUKpOCKOTI CBETOBOM,

JIaGopatopHas pa-
OoTa 2.
«3HAKOMCTBO C
KIIETKaMU PacTeHUI»

Kinerounoe crpoenue
YKUBBIX OPTaHU3MOB.
Kinerka. Yactu knetku u
VX Ha3HAYECHHUE.

KJIETKH Ha
pPHCYHKax
y4eOHUKa, XapaKTe-

pHU30BaTh UX 3HAYC-

71a00paTOPHBIM 000PYI0BAaHUEM,
YBEJIMUYUTEIbHBIMU PUOOpaAMH.
HaOG:ronath yacTu ¥ Op-TaHOUIBI
KJIETKHM Ha FTOTOBBIX MUKPO-

1 poBoit




Hue. CpaBHUBATH
KUBOTHYIO U
pacCTUTEIIbHYIO
KJIETKH, HaXOIUTh
YEpTHI UX CXOJCTBA
U pa3inyusl.
Paznuuath TKaHU
JKU-BOTHBIX U
pacTeHui Ha
pUCYHKax y4eOHH-
Ka,
XapaKTepru30BaTh
UX CTPOEHHE,
00BSIC-HATH UX

npernaparax 1moJ MajibIM U
0OJIBIIMM YBETMYEHUEM
MHUKPOCKOTIA ¥ OTIUCHIBATH HX.
Pasnuyath oTIEIBHBIC KIICTKH,
BXOJISIIIIUE B COCTAB TKAHM.
O600mmare 1 pUKCUPOBATH
pe3yabTaThl HAOIIOACHUH,
nenath BeIBoAbL. CoOuonaTh
npaBuiia paboThbl B KaOMHETE
OmMoJIOTHH, 0OpaIEeHUS C
1a00paTOPHBIM 000PyIOBAaHUEM

(GyHKIMH.
XUMHYECKUI COCTaB XUMHYECKHUH COCTaB Pasznnuatn HaGmronaTs nemoHCTpaIuio
KJIETKH. KJIIeTKH. XUMHUUECKIE HEOpraHu-4YeCKue 1 OIIBITOB YYUTEIIEM,
BEIIeCTBA KJIETKH. OpraHu4YecKue AQHAJIU3UPOBATH UX P €-3YJIbTaTHI,

Heopranunue-ckue
BEIIECTBA KJIETKH, UX
3HAYEHUE JUIS KIETKH U
opranuzma. Opranuye-
CKHE BEIIEeCTBA KIIETKH,
UX 3HAUEHUE JIJIs1 )KU3HU
OpraHu3Ma H KIETKH

BEIIECTBA KIIET-KH,
MUHEPAITBHBIC CO-
JIA, OOBICHATE UX
3HAYEHUE JIJIS Opra-
HU3MaA.

JIeTIaTh BBIBOJIBI. AHATM3UPOBATH
NPEJICTAaBICHHYIO Ha PUCYHKaX
ydaeOHHUKa HH(POPMAIIHIO O
pe3yibTaTax OIbITa, paboTas B
nape YMenue paborath ¢
1ab0paTOpPHBIM 000PYI0BaHUEM




MHoroo0pasue xuBbix opranu3mMos (15 q)

Crpoenue u
KU3HE/ICSITEIIbHOCTh
OakTepuii. 3HaUCHUE
OakTepuii B IpUpoOJIe
Y KH3HHU YeJIOBEKa

bakrepuu: ctpoenue u
KUBHEAEATENBHOCTh. bakT
epUr — MPUMHUTHUB-

HbIE€ OJIHOKJIETOYHBIE OP-
ranu3mbl. CTpoeHue 6ak-
Tepuil. PazmHOXeHue.
OakTepuil 1eJIeHueM
KJIETKM Ha/Boe. bakre-
PpHUU KaK camasi IpeBHsIS
IpyIIa OpraHu3MoB.
[Ipoueccel xu3Henes-
TEJTLHOCTH OaKTEPHIA.
[Tonsatue 06 aBTOTpOhax
u rerepoTpodax, mpoka-
pHOTAaxX U SyKapHoTax

Xapakrepus3oBarb
0CcOOEHHOCTH
CTpOe-HUS
OaKTepuil.

2

OnuceiBaTh pa3HOOOpPA3HbIE
(bopMBI OaKTepUATHHBIX KIETOK
Ha PUCYHKE
yueOHuKa.Pa3nuyarh moHSTHS:
«aBTOTPO(DEI», «TeTepOTPOGBI»,
«IIPOKAPUOTHD», «IYKAPHOTHI».
XapaxkTepr30oBaTh IPOLIECCHI
KU3HE-JIESITEIbHOCTH OaKTepHH
Kak npoka-puoT.CpaBHUBATH U
OIICHUBATh POJIb OAKTE-PUIi-
aBTOTPO(OB U OAKTEpUI-TeTEPO-
TpodoB B npupoaeYmenue
paboTath ¢ 1a60paTOPHBIM
000pyI0BaHUEM, YBE
JUYUTENILHBIMU TPUOOpaMH.

Paccmarpusa-nue
OakTepuii Ha TOTOBBIX
MUKpOIIperna-parax ¢
UC-TI0JIb30BaHUEM
MHKPOCKOTIA.




[MapctBO Pacrenusi.
XBOILH, [UIAYHBI,
MarOPOTHUKH.
I'omocemeHHEIE,
IMOKPBITOCEMAHHBIC.
JlaboparopHas
paboTa3.
«OcobeHHocTn
Pa3BUTHA CIIOPOBBIX
pacTeHuiD)

Pacrenus.IIpencraBnenue
o ¢mo-pe. OTnunTenpHOE
CBOMCTBO PaCTEHU.
Xnopodwi. 3HaueHHe
¢dorocunresa. CpaBHe-HHE
KJIETOK PaCTeHHUU U
Oaxrepuil. [lenenue
[IapCTBa PaCTEHU HA
IPYIIIbI: BOJOPOCIH,
IBETKOBBIE (TTOKPHITOCE-
MEHHBIE), FOJIOCEMEHHBIE,
MXH, TUTAYHBI, XBOIIIH,
narnopoTHUKU. CTpoeHue
pactenuii. Ko-pens n
no6er. CroeBu-111e
Bojiopocieil. OCHOB-HbIE
pa3nu4us HOKPBITO-
CEMEHHBIX U
TFOJIOCEMEHHBIX pacTe-HUI.
PoJib IBETKOBBIX pacTeHMit
B )KM3HH YeJI0-BeKa

Xapakrepus3oBarb
TJIaBHBIC TPHU3HAKU
pacTeHUN.

Pasznuyath yacTu BETKOBOTO
pacre-HHS HA PUCYHKE
yueOHMKA, BBIBUTATh
MIPEANOI0KEHHS 00 NX
¢dyukusax. CpaBHUBATh
I[BETKOBBIE U FOJIOCEMEH-HbIE
pacTeHusi, XapaKTepH30BaTh UX
CXOJICTBO W Pa3THYHSL
XapakTepru3oBaTh MXH,
MAIOPOTHUKH, XBOIIH, TUIAYHBI
KaK CIIOPOBEIE pacTe-Hus,
OTIpE/IENATh TEPMUH

«cropay». BeIsSBIATE HAa pUCYHKE
yueOHHMKa pa3-Iuuns MEeXITy
pacTeHUsIMH pa3HBIX
CHCTEMaTHYECKUX TPYIIIL.
ConocraBisATh CBOMCTBA
pacTUTENIb-HOM U
OaxTepuanbHOU KJIETOK, JAenaTh
BBIBOJIbI. XapaKTepU30BaTh
3HaYEHHE PACTEHUHN Pa3HbIX
CUCTEeMaTHYECKUX IPYIII B
YKU3HU YesloBeKaYMeHue
paboTath ¢ 1a60pPaTOPHBIM
000pyTI0BaHHEM, YBE-
JUYUTENLHBIMU TPUOOPAMHL.

OOHapyx)eHHUe XJI0PO-
IUTACTOB B KJIETKaX
pac-TeHuH ¢ uc-
MIOJIb30BAHU-EM
urdpoBo-ro
MHUKpPOCKOMa. DJIEKTPO
H-HBIC TAOJIHIIBI 1
TUTAKATHI.




Bopopocnu, nx
MHOTOOOpa3ue B
pupoie

OOmast xapaKTepuCTH-Ka.
Crpoenue, pa3MHO-KEHHE
BOJIOPOCIIEN.
PaznooOpa3zue BoJ0-
pocuneit. Otaensl: 3ené-
Hble, Kpacuslie, bypsie
BOJIOPOCIH. 3HAYECHUE
BOJIOPOCJIEN B IPUPO/IE.
Hcnonb3zoBanue Bo1o0-
pocieln 4eI0BEKOM

N3yuuts cTpocHue
Y Pa3MHOKEHUE
BOJIO-POCIIEH

BBII[GJISITB U OIIUCHIBATH
CYLIECTBEH-HbIE MPU3HAKU
BOJIOpOCIIEl. XapaKTepU30BaTh
TJIaBHBIC YCPThI, JICKAIIUC B
OCHOBE€ CUCTEMAaTHUKU BO-
nopocieil. Pacno3nasartb
BOJIOPOCJIHM Ha PUCYH-KaX,
repOapHbIX
Mmatepuanax.CpaBHUBATh
BOJIOPOCIIH C Ha3€MHbI-MH
PACTCHUAMU U HAXOOHUTH 06HII/IC
npusHaku. OOBIICHITH MPOLIECCHI
Pa3MHOXKCHHUA Y O THOKJICTOYHBIX
1 MHOTOKJICTOY-HBIX
BOJIopociiei. Mcrmonb30oBaTh
MH(OPMALMOHHBIE PECYPCHI IS
[IOATOTOBKY COOOIIEe-HUA O
3HAYEHUHU BOJIOPOCIIEH B MPU-
pOJie ¥ )KU3HU YelloBeKa

Mukpockon

U (POBOIA,
MUKpOTIpETa-PaThl.
(On-nHoknero4Hast
BOJOPOCIIb —
XJIAMHJIOMO-Ha/1a)

Mxu. OOmias xapak-
TEPUCTHKA U 3HAYEC-
HHE

MoxoBuaHbIC, XapaKTep-
HBIE YEePThI CTPOCHUSI.
Knaccer: Ileuénounuku u
JIncrocrebenpHbIE, X
OTJIMYUTEIbHBIC YEPTHI.
Pasmuoxenue (6ecro-yoe
Y TI0JIOBOE) M Pa3-BUTHE
MOXOBHIHBIX. Mo-
XOBUHBIE KaK CIIOPO-BbIE
pacTeHus. 3HaUEHHE MXOB
B IIPU-POJIE U KU3HU

N3yuuth cTpoeHue
U pa3MHOKEHUE
MXOB

CpaBHUBATH IIPEACTABUTENCH
pa3-JIMYHBIX TPYIII PACTCHUNA
oTxena, Ae-1aTh

BbIBOJIbI. Ha3piBaTh
CYILIECTBEHHBIE MPU3HAKU MXOB.
Pacnio3naBats npencraBurenen
MO-XOBUHBIX Ha PUCYHKaX,
repOapHbIX MaTepuaax, >KUBBIX
o0bekTax. Beiaensats npusHaku
MPUHAITIEKHO-CTH MOXOBHUIHBIX
K BBICIIUM CHIOPO-BbIM

Mukpockon

1 (poBoi,
MUKpOIIpena-paThl.
(Cdar-uym — xite-
TOYHOE CTPOCHHUE)




YeJloBeKa.
JlaboparopHas paboTa 4.
«3y4yeHne BHELIHETO
CTPOEHUS MOXOBHJIHBIX
pacTeHui»

pacTeHusIM. XapaKTepu30BaTh
IIPOLIECCHI Pa3-MHOKEHUS U
Pa3BUTHS MOXOBUIHBIX, UX
0COOEHHOCTH. Y CTaHaBJIMBATh
B3aMMOCBSI3b CTPOE-HUS MXOB U
MX BO3JICUCTBHS Ha CpEAY
oburtanus. CpaBHUBATH BHEILLIHEE
CTPOEHUE 3€JEHOTO MXa
(KyKyIIKMHA JIbHA) U 0€JI0ro MXa
(carnyma), ormMmedaTb ux
CXOJCTBO U

paznmnunst. PUKCUpPOBaTh
pe3yabTaThl UCCIIEI0-BaHUIA.
CoOmonaTh paBuia paboThI B
KaOu-HeTe, 0OpareHus ¢
1ab0paTOpPHBIM 000pyI0BAaHUEM

['puOb1. O6mas
XapaKTEePHUCTHKA.
Mmuoroobpaszue
rpuOoB.

MHuoroo6pasue u
3HA4YCHHE TPUOOB.
CrpoeHue NUIAmoYHbIX
rpu6oB. [TnecueBbie
IpUOBbI, X UCIIOL30BAHUE
B 3/IpaBOOXPaHCHUU
(aHTUOMOTHK TTEHUITUII-
niH). OJJTHOKJIETOYHbIC
rpudbl — nposxokn. Ux
WCIIOJIb30BaHUE B XJIE-
OomeueHUH U MMBOBApe-
Huu. CheI0OHBIC U S/10-
BUTHIC TPHOBL [IpaBuia
cbopa u ynotpebiieHus
rpuboB B nuty. [lapaszu-
Tudeckue rpudsl. Pomb
rpuOOB B MIPUPOJE U

XapakTepu3oBaTh
CTpO€HUE
HUISTIOYHBIX
rpuboB.

[Monmpa3nensaTs NUIIOYHbIC
IpuObI HA MJIACTUHYATHIC U
TpyOuaTsie. OnMCHIBATH
CTPOCHHE IIJICCHEBBIX I'PUOOB TIO
pucCyHKY yueOHHUKa.OOBICHATH
TEPMUHBI «AHTHOUOTUK» U
«TIEHUIWIUTHHY. Pacio3HaBath
CheOOHBIE U SIOBU-THIC TPUOBI
Ha TaOJIHUIAX U PUCYHKAX
ydeOHMKA. Y4acTBOBAaTh B
COBMECTHOM 00CYXKIe-HUU
npaBujI cOOpa U UCTIOJIb30BAHUS
rpu0oB.O0BACHATH 3HAYCHUE
rpuOOB IS YeNIOBEKa U JUIs
TIPUPOIBI

['oToBUTH MU-
KpoIipernapar
KYJBTYpbI

npoxokein. 3yuathb
IJIECHEBbIE IPUOBI MO
MHUKPOCKO-TIOM IpU
Ma-JIOM YBEJIU-YEHUH
Ha r0-TOBBIX
n\MHKpoITpena-
paTax.OneKTpoH-HbIe
TaOJUIIBI U TIAKATHIL.




KHM3HH 4YCJIOBCKA




Beenenne — 1u.

P. 1. Ocobennoctu crpoenus L{BeTkoBbIX pacTeHmit — 13 u.

TemaTnueckoe miIaHupoBaHue B 6 kinacce

P.2. - J)KusHenesarenpbHOCTh PaCTUTEIHHOTO Oprann3Ma — 9 4.
P. 3. Knaccugukanus 1BeTKOBBIX pacTeHU — 7 4.
P.4. Pactenus u okpyxaromias cpena — 4 .

Ne | Tema Conepxxanue IleneBas ycranoBka | Komu | OCHOBHBIE BUJIBI JEATEITBHOCTH Hcnons3oBanme

/ ypoka €CTBO | OOywarouuxcsi Ha ypoKe/BHEY- 000pOI0BaHMS

i 4acoB | pPOYHOM 3aHSTUU

OCcoOEHHOCTH CTPOCHHMS IIBETKOBBIX PACTCHHMA

1 | Cewms, ero Cewms Kak oprax pas- Crpoenue cemenn: | 1 OOBICHATH POJIb CEMSH B Pa6ota «Ctpoenue
CTpOEHHE U MHOKEHUS KOXYpa, 3apOJIbIIIL, npupojie. XapakTepu3oBarb cemeHH (paco-
3HaYCHHE pacTtenuii.3HaueHHE CEMSIH B | SHIOCIEPM, GbyHKIMM YacTel CeMEHHU. mu»l{udposas

MIPU-POJIE U KU3HU YEIOBEKa | CeMSI0-JIH. OnuceIBaTh CTPOEHHE 3apoJpbliia | 1abopaTopHsl Mo

JlaGopaTtopHnas pabdota 1
«Ctpoenue cemenu (a-
COJIH»

Ctpoenue 3apo-
JIBIIIA PACTECHUS.
JIBy-nosbHbIE U
OJHOJ0JIb-HbIE
pacTeHus..
IIpopacranue
CEMsIH.

pacTeHus. YCTaHABIMBATh
CXOJICTBO IIPOPOCTKA C
3apojpiiieM ceMeHu. OnuchiBaTh
CTaJIMH MIPOPACTAHUS CEMSIH.
BEIABIATE OTIIMYNTEILHBIE
MPU3HAKU CEMSIH ABYIOJIbHBIX U
0J-HOJIOJIbHBIX PACTEHUH.
Hcnonn30BaTh
UH(OPMAIMOHHBIE PECYPCHI IS
MOATOTOBKU COOOIIe-HUS O POJIH

AKOJIOTHH (JIaTYUK
OCBE-IIICHHOCTH,
BIIQYKHOCTH U
TeMIepary-

PB1). DNEeKTPOHHbBIE
TaOJUIIBI U TIAKATHIL.




CeMsIH B J)KU3HU YeIloBe-
ka.lIpoBoauTh HAOIIOICHMS,
(HUKCHPO-BATh UX PE3YIbTATHI BO
BPEMSI BBITIOJI-HEHHUS
nabopaTopHOH

pabotsl. CoOroaaTh npaBuiia
paboTsl B Kabu-HeTe,
oOpaileHus ¢ 1ab0paTopHBIM
00opyoBaHNEeM YMEHHUE
paboTaTh ¢ 1a00paTOPHBIM
000pyI0BaHHEM,
YBEITHMUUTEIBHBIMU TIPUOOPAMH

VYcmaoBus
MPOpacCTaHUs
CEMSH

3HayeHue BOJbI U BO3-/IyXa
JUTSI TIPOPACTaHUs CEMSH.
3anacHbIe MUTA-TSIbHBIC
BEIIeCTBA Ce-MEHU.
TemneparypHble

YCJIOBUS NPOPACTAHUS
ceMsiH. Pouib cBeta. Cpo-ku
oceBa CEMSH

N3yuuts ponb
3anac-HbIX
MMATATEITLHBIX Be-
IIECTB CEMEHH.
TeMm-niepaTypHbIe
YCIIOBUSA
IIPOPaCTaHUs
ceMsiH. Ponib cBeta

XapakTepru30BaTh PoJib BOJBI U
BO3-/lyXa B MPOPACTaHUH
ceMsH.OOBSACHITh 3HaYEHNE
3amacHBIX MU-TATEIHHBIX
BELIECTB B POpACTaHUU
ceMsiH.OObSCHATH 3aBUCUMOCTD
popacTa-Husl CEMSH OT
TEeMIIEPATYPHBIX yCIIO-
BUil.[[porHo3upoBaTh CPOKHU
1oceBa ce-MsH OTJICIbHBIX
KyJIbTyp.YMeHue paboTarth C
71a00paTOPHBIM 000PYIOBAHHEM,
YBEJIIMYUTEIbHBIMU PUOOpaMH.

Pabora

«YcnoBus
MIPOPACTAHUS CEMSTH.
3HayeHue BO-/bl U
BO3/lyXa JiIsl Mpopac-
TaHUs
cemsn. I {udponast
1abopaTopusl 1o
HKOJIOTUH (JIaTYUK
OCBE-IIICHHOCTH,
BJIQ)KHOCTH U
TeMIIepaTy-phl).

Kopens, ero ctpoe-
HUE ¥ 3HaYCHUE.
KopneBbiii
CUCTEMBI.

THunbl KOPHEBBIX CUCTEM
pactennil. CTpoeHue KopHs
— 30HBI KOpHS: KOHYC
HapacTaHus, BCa-ChbIBaHMS,
IIPOBENICHUS, ACTICHUS,
pocta. PocT xopH4,
reotponusm. Bu-
JOU3MEHEHUSI KOPHEH.

I/ISYIH/ITL BHCIIHECC U
BHYTPCHHEC CTPOC-
HHC KOpPHHA

Pasnnyarh 1 OnpeaeiaTh THIIbI
KOP-HEBBIX CHCTEM Ha PUCYHKaX,
repOap-HbIX IK3EMILIAPAX,
HATYPaJIbHBIX
o0ObekTax.Ha3pIBaTh yacTu
KOpHSL. Y CTaHABJIMBATh
B3aMIMOCBSI3b CTPOE-HUS U
byHKIMIT yacTei

Muxkpockon

1 (poBoi,
MUKpOIperna-

paThl. DIEK-TPOHHbBIE
Ta-ONMUIBI U TI1a-KaThl.




3HaueHue KOpHeH B
IpUpoe.

JlaboparopHas paboTa 2.
«CTpoeHue KOpHSs Mpo-
pOCTKa»

KOpHs1.OO0BSCHATH 0COOCHHOCTH
pocta kop-Hs. [IpoBoauts
HaO0JIIOICHUS 32 U3-MEHEHUSIMU B
BEPXYIIECYHON YaCTU KOPHS B
MepUoJI pocTa. XapakTepu30BaTh
3HaYCHHUE BUAOU3-MEHEHHBIX
KOpHEH I
pacrenuit.lIpoBonnte
HaAOJI0ICHUS U (PUKCUPO-BATh UX
PE3yABTATHI BO BPEMSI BBITIOJI-
HEHUs 1a00paTopHOIt

pab6oTsl. CobroaaTh npaBuiia
paboTHl B Kabu-HeTe,
oOpaiteHus ¢ 1ab0paTopHBIM
000opynoBaHreM Y MEHHE
paboTaTh ¢ 1a00paTOPHBIM
000pyIOBaHKEM,
YBEJIUYUTEIBHBIMHU TPHOOPAMHU.

Jlucr, ero
CTPOCHHE U
3HAYCHHE.

Jlucrt, ero crpoeHue u
3HayeHue BHenrHee
CTpOEHUE JIU-CTA.
Buytpennee crpoe-Hue
nucTa. TUIBI )KUIKO-BaHUS
nmucTtheB. CTpoeHue u
(GyHKIMM yCThULL. 3HAUYECHUE
JIUCTA JUTsl PACTCHHUS:
(dboTOCUH-TE3, HCTIapEHHE,
ra3zoo0-meH. Jluctonan, ero
POJIb B ’KU3HU PACTCHHUSI.
Bunousmenenus nu-cTeeB

N3yuuth BHEILIHEE U
BHYTpPEHHEE
CTpOEHUE JIICTA.

OmnpenensaTe 4aCTH JIMCTA HA
repbap-HbIX FK3EMIUIIPaX,
pucynkax.Pa3nuuats npoctsie u
CIIO’KHBIE JIH-CThSL.
XapaxTepu3oBaTh BHYTPEHHEE
CTPOEHHE JINCTA, €T0 YaCTH
VYcraHaBIMBaTh B3aUMOCBS3b
CTpoe-HUs M QYHKIUIHA

aucTa. XapakTepu3oBaTh
BUIOM3MEHEHHS JINCTHEB
pacTeHuil Y MeHHe paboTaTh ¢
71a00paTOPHBIM 000PYAOBAHUEM,
YBEIUYUTEIbHBIMUA IPUOOPAMHU.

DJIEKTPOHHBIE
TAOJTHUIIBI ¥ TUTAKATHI.
udposoii naTumk
KOHIICHTPALUU HOHOB,
AIIEKTPOJ] HUTPAT-
AHHOHOB, JIEKTPOJI
CpaBHE-HHUSL.




Crebens, ero
CTpOC-HHUE U
3HAYEHHE

Crebenb, €ero cTpoeHHe U
3HAUCHUE

JlaboparopHas pabota 3.
«BHemHee cTpoe-Hue
KOpHEBHINA, KITyO-HS,

N3yunts BHEIIHEE
CTpoeHue cTeOIIs.
Tu-nb! crebieit.
Bnyrpen-nee
CTPOCHHE CTEOJIS.

OrnuceiBaTh BHEIIIHEE CTPOCHHE
CTeO-J151, MPUBOIUTH IPAUMEPHI
pa3IMYHBIX TUIIOB CTEOEH.
HaspiBaTh BHYTpEHHHUE YacTH
cTeOJIs pacTeHUH U UX

Mukpockon

U (POBOIA,
MUKpOTIpera-
patbl. «Cre-06enb
OJIHO-JIOJTBHBIX U

JTYKOBHIIBI» OyHKIMU cTEOS. ¢ynkumn. OnpenensTb JIBYI0JIbHBIX
Bu-nousmenenus BUJIOM3MEHEHUS HA/l-3€MHBIX U | PACTEHUI»DIIEKTPOHH
cTebns y MOJ3EMHBIX TOOETOB HA bI€ TaOJIUIIBI U
HAJ3€MHBIX U NOJ- pucyHKax, portorpadusx, IIJIAKATBI
3€MHBIX [T0OET0B. HaTypaJib-HbIX
ob0bekTax.M3y4yarh u OnuchIBaTh
CTpOEHUE I10/1-3€MHBIX TOOETOB,
OTMEYaTh UX pas-
mnunst. DUKCUpoBaTh
pe3yabTaThl UCCIIEI0-BaHUIA.
CoOmonaTh paBuia paboThI B
kabuHeTe, oOparieHus ¢ Jabopa-
TOPHBIM 000pPYIOBaHUEM
JKu3HeneaTenbHOCTh PAaCTUTEIBHOTO OpraHu3Ma
MuHepanpHOE nuTa- MuHepaibHO€E IUTaHue YcranaBnuBath 1 OOBsACHATH posib KOpHEBBIX BO- | Lludposas
HUE PACTCHUN U pacTeHuil 1 3HaYeHue B3aU-MOCBS3b JIOCKOB B MEXaHU3MeE nabopaTopust o
3Ha4eHHUE BOJIbl BoAbIBo1a Kak IIOYBEHHOT'O HIOYBEHHOT'O HKOJIOTUH (JaTYUK

HCO6XOI[I/IMOC YCJIIOBUE
MHUHEPAIBHOI'O

(TTOYBEHHOTO) U TAHUS.
N3Bneuenue pacreHrnem
13 MOYBBI PACTBOPEHHBIX
B BOJIE MUHEPaJIbHbIX
cousieli. @yHKIUSA KOpHE-
BBIX BOJIOCKOB. [lepeme-
LICHUE BOJbI U MUHE-
palbHBIX BELECTB IO

MUTaHUS PACTCHUN
Y YCJIOBUI BHEIIIHEU
Cpepl.

nutanus. O6G0CHOBBIBATH POJIb
MOYBEHHOTO ITA-TaHUS B JKU3HU
pactenuii CpaBHUBATh U
pasnuyaTh COCTaB U 3HAYCHHE
OPraHUYECKUX U MUHE-PATbHBIX
ynoOpeHuil 11t pacTEHHIA.
Hcnonn30BaTh
WH(OPMAIMOHHBIE PECYPCHI IS
MOATOTOBKU MPE3EHTa-1IU1
MPOEKTa O MPHUCIIOCOOIEHHOCTH

BJIa’K-HOCTH, OCBE-
IIEHHOCTH)




pacTeHuto. 3HaueHUE
MHUHEPAJILHOTO (TI0YBEH-
HOTr'0) NUTaHus. TUIbl
yIoOpeHuit U BX POJIb B
KU3HU pacTeHus. JKo-
JOTHYECKHUE TPYIIIBI pac-
TEHUH 110 OTHOLIEHUIO K
BOJIE

K BOJIE pPAaCTEHHUM Pa3HbIX
9KOJIOTUY€E-CKUX IPYIIII

Bo3nymnoe nura-aue | Bo3aymHoe nuranue Xapakrepu3oBarb [IpuBOIUTE IpUMEpPHI [Mudposas
pacTeHuii — pacTeHuii — yCIIOBHS, OpraHU3MOB — aBTOTPO(OB U nabopatopusi 1o
¢dorocuHTE3 ¢dotocunre3YcnoBus HE00X0IU-Mbl€ /IS reTepoTpooB, HAXO-IUTh AKOJIOTMH (JIaTUUK
o0Opa3oBaHUs BO3/YIIIHOTO pa3nuyuus B UX YTJIe-KUCIIOTO ra3a u
OpraHMYECKUX BEUIECTB B | MUTAHUS nuTanuu. OG0CHOBBIBATH KHUCIIOpOJa)
pacteHun. 3enéHpie pacteHuil. OObSCHST KOCMMYECKYIO POJIb 3€IEHBIX
pacTeHus — aBTOTPO(DHI. b POJIb 3EJEHBIX pacrenuii. Mcomb3oBaTh
I'erepoTpodsl Kak mo- JUCTHEB B MH(OPMALMOHHBIE PECYPCHI IS
TpeOUTEN TOTOBBIX Op- dboTocuHTE3E MOJATOTOBKU COOOIIECHUS O POJIH
FaHWYECKUX BEILECTB. dboTocuHTE3a Ha HaIlIEeH
3HadeHne (HOTOCHHTE3a B riaHeTe BeimoaHsaTh
MIPUPOAE HaAOJIOICHUS U U3MEpe-HUs
Jprxanue Jlpixanue u oOMeH Be- VYcranaBnuBaTh Bocrnutanue 6epexxHoro Hudposas
LIECTB Y pacTeHHPosb B3aU-MOCBSI3b OTHOIICHMSI K CBOEMY 3/I0POBBIO, | TabOpaTopHsl Mo
JbIXaHUs B )KU3HU IIPOLIECCOB IIPUBUTHE UH-TEPECA K AKOJIOTHH (JIaTYUK
pactenuii. CpaBHUTENb- JbIXaHUs U W3Y4YEHUIO PEeIMETA. YIJIe-KHUCIIOTO Ira3a u

Hasl XapaKTepUCTUKa
MIPOLIECCOB JIBIXaHUS U
¢doTocunTeza. O6MeH
BEII[ECTB B OPraHU3Me Kak
BXXHEUIIINN MPU-3HAK
*Ku3HU. B3aumo-cBs3b
MIPOLIECCOB JIbIXa-HUS U
¢dboTocuHTE3a

dboToCHH-TE3a,
MIPOBOJIUTH UX
CpaBHEHHE.
Onpenensith
MOHITHE «OOMEH
BEILIECTBY.
XapakTepu3oBarb
00-MEH BeIlleCTB
KaK Ba)KHBIMN

KHCJIOpOa)




IPU3HAK JKU3HU

9 | Tpancnopr BemiectB. | TpaHCOPT BEIIECTB. VYcranaBinuBaTh 1 OOBACHATH POJIb TPAHCHIOPTA [Tudposas
Wcnapenue Bojibl Hcnapenue Boabl B3aU-MOCBSI3b BELIECTB, UCIIAPEHUS BOJbI. nabopaTopust 0
JUCTbSIMHU auctbsimu. TypropHoe TpaHcHopTa .O00CHOBBIBATh POJIb AKOJIOTHH (JaTYUK
JlaGoparopHas paboTa | COCTOSIHUE KIETOK BELIECTB B MIOYBEHHOTO MU-TAHUSI B KU3HU | BJIa’K-HOCTHU, OCBE-

4. «Mcnapenue BOAbI pacTeHum. pactenuiit CpaBHUBATh U HMIEHHOCTH) (P POBOiA
JUCTBSIMU JI0 U 110CJIE pa3auyarh COCTaB U 3HAYECHHE JIaTYUK

MIOJIUBAY, OpraHUYECKUX U MUHE-PaJIbHBIX | BJIEKTPONPOBOJHOCTH
5. TypropHoe ynoOpeHuil 1s pacTeHu .

COCTOSIHUE KJIETOK. Hcnonb3oBath

6. 3HaueHue MH(OPMALMOHHBIE PECYPCHI IS

KYTHKYJIbI ¥ TPOOKY B MOATOTOBKU MIpe3eHTa-1IUN

3alUTe pacTEHU OT IIPOEKTa O MPUCIIOCOOTEHHOCTH

HCHIapeHUs» K BOJIE paCTEHMH pa3HbIX

9KOJIOTUYe-CKUX TPy
Knaccudukarus BETKOBBIX pacTeHUN

10 | CemeiicTBa Kiacca OO6mras xapakTepucTi-ka. | M3yduTs 001Iyto 2 Brinensite ocHOBHBIE Tpu3Haku | PabGoTa ¢ rep-6apHbiM

JBynoJibHBIE CewmelictBa: Po3o- Xa-pPaKTEPUCTUKY KJ1ac-ca Mare-pruajioM

LBETHBIC, MOTBIJILKOBBIC,
KpecroupeTHsie,
ITacnénonere, CiiokHO-
uBeTHbIe. OTINYUTEIb-

HBIC IIPU3HAKKU CE-MEHCTB.

3HaueHue B MPUPOJE U
KU3HU Yell0-BeKa.
CenbCKOXO03511i-CTBEHHBIE
KYIbTYpBI

ce-MENCTB Kiacca
JIBy-HOJIbHBIE.

JBynoJsibHbIE. ONIUCHIBATH
OTJIMYUTEIIbHBIE MPU3HA-KU
ceMeiicTB kiacca.Pacro3HaBaTth
MpeJCcTaBUTENIEH ce-MEHCTB Ha
pHUCYHKax, repObapHbIX Ma-
Tepuanax, HaTypajibHbIX
oObekrax.[IpuMeHsaTs TpuéMbl
paboThI ¢ onpe-AeauTeneM
pacrenui. Mcrions3oBarsb
UH(OPMAIMOHHBIE PECYPCHI IS
MOATOTOBKHU MPE3EHTA-1IUH
MIPOEKTA O POJIU paCTEHUN Kiac-




ca J[ByZ10JIbHBIE B IPUPOJE U
YKU3HU YEJI0BEKa

11

CewmeiicTBa Kj1acca
OIHOIOJIBHEIE

OOm1ast XapaKTepHCTHKA.

CemeiicTBa: JInneiinele,
JlykoBsie, 3naku. OT-

JIMYUTCIIbHBIC IPU3HAKH.

3HaueHue B pUpoJe

N3yuuts o0myro
Xa-paKTEPUCTUKY

ce-MeHUCTB Kjiacca
O1HO-TOIBHEIE. .

BriiensaTe npusHaku Kiacca
Opnno-noabHble. OnpenensiTs
IIPU3HAKU JEJIEHUS KI1acCOB
JBynosbuble 1 OHOI0JIb-HbIE
Ha cemeiicTBa. OnuChIBaTh
XapaKTepHbIE YEPTHI CE-MENUCTB
KJjlacca
OnmnononeHele. [ [pumMeHsTh
npuéMbl paboThI C OMpe-
JeJIUTENEM
pactenuid. [ IpuBoUTE IPUMEpPHI
OXpaHsIeMbIX BUIOB.
Ucnonws3oBaTth
MH(OPMALMOHHBIE PECYPCHI IS
MOATOTOBKH ITPE3EHTA-IIUH
IIPOEKTA O MPAKTUYECKOM HC-
MOJIb30BaHUH PACTCHUMN
cemeiictBa OTHOIOIBHEIC, O
3HAUYEHUH 3J1aKOB JIJIS1 dKUBBIX
OpraHu3MOB

Pabota c rep-6apasiM
Mare-praIoM




Beenenue — 3 u

TemaTuueckoe MmiIaHupoOBaHUE B / Kiacce

P. 1. PacTeHust — mpou3BOAMTENN OPTaHMYECKOTO BemecTBa — 12 4.
P.2. ’)KuBoTHBIE — IOTPEOUTENN OPraHUYECKOTO BelecTBa — 13 u.
P.3. Baktepuu, rpu0bI — pa3pylIMTeIn OPraHundecKoro BeniecTa. Jinmanauky — 5 4.

Oo6o061tenne — 1 4.

Ne | Tema Conepxanme enesas yctanoBka | Komuu | OCHOBHBIE BHJIBI IEATEIBHOCTH Ucnonn3oBanue
ypoka €CTBO | 00ydYaroImuxcs Ha ypoKe/BHEY- 000poioBaHUA
i qacoB POYHOM 3aHSITHA
Pactenns — mpou3BOAMTENN OPraHUYECKOTO BEIIECTBA

1 | IommapctBo OO6mrast XxapakTepuCTUKA. N3yuuts ctpoenne | 1 OO0mras xapakTepHUCTHKA. Mukpockon
Hacrosmue Crpoenue, pa3MHO-KEHHE 1 pa3MHOKEHHE CrpoeHue, pa3MHO-KEHHE 1u(ppoBoi,
BOJIOPOCIIH. BoJiopocieit. Pasnoobpaszue BO/JI-pOCIeit BoJlopociei. PaznooOpasue MHKpPOIIpEna-parhl.
[ToaapcTBo BoJI0-pocieit. Otnensl: 3ené- BOJIO-pociieil. Otnensl: 3ené- (OnnokNeTOUHAS
barpsiaku. Ponb Hble, Kpacusie, bypbie Hbie, Kpacuslie, bypbie BOJIOPOCIIb —
BOJIOPOCJIEH B BOJIOPOCIIH. 3HAYEHHUE BOJIOPOCJIH. 3HAUYCHUE XJIAMHJIOMOHA/1A)
BOJIHBIX BOJIOpPOCIEH B IPUPO/IE. BOJIOpOCJIE B IpUpPOJE.
skocuctemax. JI/p | Mcnonbs3zoBanue Bogopocieit Hcnonb3oBanue BoAopociieit
1. "Uzyuenue YEJI0BEKOM YEJIOBEKOM
OJIHOKJIETOYHBIX U
MHOTOKJIETOYHBIX
BoJIopoceit"”

2 | Otmen MoxoBuanble, XxapakTepHbie | M3yuuts ctpoeHue | 1 CpaBHUMBATh NpeCTaBUTENEH Muxkpockon
MoxoBuHbIE. 4yepThl cTpoenus. Kitaccs: U pa3MHOKEHUE pa3-JIMYHBIX TPYIII PACTCHUN U (ppoBoIA,
Ponps mxoB B [leuénounuku n MXOB oTAena, 1e-1aTh MHUKPOMPEMNa-parhbl.
o0OpazoBaHUH JIucrocrebenbHbIE, HX BbIBO/Ib1. Ha3biBaTh
OOJOTHBIX OTJIMYUTEIbHBIE YEPTHI. CYILECTBEHHbIE IPU3HAKU MXOB.

skocucrem JI/p 2.

Pa3zmHuoxkenue (6ecno-noe u

PacniozHaBate npeacraBurenen




«CtpoeHue
3€JIEHOT0 MXa

M0JIOBOE) U pa3-BUTHE
MOXOBHUIHBIX. MO-XOBI/II[HBIG

MO-XOBHU/JIHbIX Ha PUCYHKaX,
repOapHbIX MaTepuantax, >KUBbIX

KYKYIITKAH KaK CIIOPO-BbIC PACTEHHUSL. o0BexTax. BeraensaTs npusHaku
JIEH 3HaueHUEe MXOB B IIPU-POJIC U MIPUHAJISKHO-CTH MOXOBHTHBIX
KU3HU YEJIOBEKa. K BBICIIIAM CIIOPO-BBIM
JlaboparopHas paboTta 3. pacTeHusIM. XapaKTepu30BaTh
«3yueHne BHEIIHETO MPOIIECCHI Pa3-MHOXKECHHUS U
CTPOEHUS MOXOBHIHBIX Pa3BUTHSI MOXOBHUIHBIX, UX
pacTeHuin» 0COOEHHOCTH. Y CTaHABINBATh
B3aMMOCBSI3b CTPOE-HUS MXOB U
WX BO3JICHCTBHS Ha CpEAY
oburanus. CpaBHUBAThH BHEIIIHEE
CTPOEHUE 3eJEHOTO MXa
(KyKyIIKHHA JIbHA) 1 O6€JI0T0 MXa
(carayma), oTMeuaTh UX
CXOJICTBO U
paznnunsa. PUKCUPOBaTh
pe3yabTaThl UCCIIEN0-BaHUM.
Co0monaTh paBuia padoThI B
KaOu-HeTe, oOpaleHus ¢
1a00paTOPHBIM 000PYI0BaHUEM
Otnen OO6mras xapakTepucTUKa N3y4auTh 00111y10 BBIABIISITE 00IIHME YEPTHI PaboTa c rep-6apHbIM
l'onocemennsle. rojloceMeHHbIX. Pacce-ieHne | Xa-pakTepuCTUKY CTPOCHUS U Pa3BUTHUSI CEMEHHBIX | MaTe-puajioM
Poinp TOJIOCEMEHHBIX 110 roJj0ce-MEeHHBIX pactenuil. OcBauBaTh NMPUEMBI
rOJIOCEMEHHBIX B MTOBEPXHOCTU 3eMIIH. pacTeHuit paboThI ¢ OIpe-aeuTeneM

9KOCHUCTEME Tairu
Jp. 4. «Ctpoenue
M0OETOB XBOWHBIX
pacTeHu»

JI/p 5.«Ctpoenue
MYKCKUX,
KEHCKHX IIUIIEK U
CEMSH COCHBI

OO6pa3zoBaHue CEMSH Kak
CBUJETENHLCTBO 00-j1€€
BBICOKOT'O YPOBHSI Pa3BUTHUS
roJIOCEMEH-HBIX I10
CPaBHEHHUIO CO CLIOPOBBIMHU.
Oco0eHHO-CTH CTPOSHUS U
pa3BU-TUs NPEACTABUTENEH
KJlacca XBoMHEIE. [ 0110-

pacteHuii. CpaBHUBATh
CTPOEHUE CIIOPHI U CEMEHHU.
XapakTepu30oBaTh MPOLIECCH
pa3-MHOKEHUS U Pa3BUTHUS
rOJIOCEMEH-
HbIxX.[Iporuo3upoBars
MOCJEICTBUS HEpa-IIMOHATBHON
JIeSATEIbHOCTH YEJI0OBEKa JIIs




0OBIKHOBEHHOI

CEMEHHBIE Ha TEPPUTO-PUU
Poccun. Ix 3Haue-HuE B
MIPUPO/IE U )KU3HU YEJIOBEKA

JKA3HU

roJIoceMeHHbIX. MIcnosib30BaTh
UH(OPMAIMOHHBIE PECYPCHI IS
MOJATOTOBKHU MPE3EHTA-LINU
MPOEKTa O 3HAYEHUU XBOMHBIX
necoB Poccun

Otnen
[TokpbeITOCEMEHHBIE
, i L[BeTKOBBIE.
Ponb
MMOKPBITOCEMEHHBIX
B Pa3BUTUU
3eMJIeIeNNs

JI/p 6. «llpuzHaku
OJHOJIOJIbHBIX U
JBYAOJIBHBIX
pacTeHuin»

OO01as XapakTepucTu-Ka.
CemeiicTBa: Po3onserHnie,
MOTBIILKOBEIE,
KpecroueTHsie,
ITacnénoseie, CHoKHO-
uBeTHbIC. OTIMYNTEN-HBIE
MPU3HAKU CEMEICTB.
3HA4YEHHE B IPUPOJIE U
YKW3HU YeI-BeKa.
CenbCKOXO03SIIICTBEHHBIE
KYJIbTYpBI

N3yuuts o0miyro
XapaKTEepPUCTUKY ce-
MENCTB Kitacca [[By-
JIOJIbHBIE.

Bo1iensaTe OCHOBHBIE IPU3HAKU
KJ1ac-ca J{By0JIbHBIE.
OnuceIBaTh OTIMYUTEIbHBIE
IIPU3HA-KU CEMENCTB KJlacca.
Pacno3naBarts mpeacraBuTenei
C-MEHCTB Ha PUCYHKAaX,
repOapHbIX Ma-TepHuasax,
HaTypaJbHbBIX
obwekTax.[IpumeHsITh NpUEMBI
paboTHI C OTIpe-IEIUTENEM
pacrenuii. cnions30BaTh
MH(OPMALMOHHBIE PECYPCHI IS
MOJTOTOBKH Ipe3eHTa-1IU1
MIPOEKTa O POJIM PACTEHUH KIlac-
ca /[BynonbHbIE B IpUpOJIE U
YKU3HU YeJIOBeKa

Pabora c repbapHbIM
MaTepraIoM




CewmeiicTBa Kj1acca
OHOHOJILHBIE

OOm1ast XapaKTepHCTHKA.
CemeiictBa: Jlumnelinsle,
Jlykossie, 3naku. OT-
JIMYUTCIIbHBIC IPU3HAKHU.
3HaueHue B IPUPOJIE

N3yuuts o0myro
Xa-paKTEPUCTHKY
ce-MeHCTB Kitacca
OaHo-10/IbHEIE. .

BriensaTe npu3Haku Kiacca
Opnno-nonbHble. OnpenensiTh
IIPU3HAKU JIEIIEHUS KI1acCOB
JBynosbuble 1 O1HO10JIb-HbIE
Ha cemelicTBa. OnMchIBaTh
XapaKTepHbIE YEPTHI Ce-MENUCTB
KJjlacca
OnmnononbHeie. [ [pumeHsTh
puEMBI pabOTHI € OTIpe-
JeJIUTENIEM
pacrenuii. I IppuBoauTh IpUMeEpsI
OXpaHsIeMbIX BUJIOB.
Ucnonbs3oBaTth
MH(OPMALMOHHBIE PECYPCHI IS
MOJITOTOBKH Ipe3eHTa-1I11
MPOEKTa O MPAKTHUECKOM HC-
MOJIb30BAHUM PACTECHUIA
cemeiicrBa OHOOOIBHBIC, O
3HAYEHHH 3JIaKOB ISl JKUBBIX
OpraHu3MOB

Pabota c rep-6apHsiM
Mare-praIoM

KusotHnie — HOTpe6I/ITeJ'II/I OpraHn4eCKoOro B€UicCrea

OO61as xapakrepu-

CTHKa MMOALIAPCTBA
[Ipocreitiue.

JlaGopaTopHnas paboTa

7.

«Ctpoenue n
nepe/iBU-KeHNe
UHPY30pUH-TY-

Cpena oOuTtaHusi, BHEII-
Hee crpoenue. CTpoe-Hue
Y J)KU3HEIeSATEb-HOCTh
CapKOJIOBBIX Ha MPUMEPE
amMEOBI-TIPO-Tesl.
Pa3znoobpasue cap-
koz10BbIX Cpena
oOuTaHus, CTpoe-HUE U

Jatb oOrryro
XapaKTe-pUCTUKY

[Ipocreii-mnm, Ha
npumepe Tu-na
Capkooxryru-
koBble. Ha npumepe
IBIJICHBI 3€JIEHON
M0Ka3aTh

1

BBIABIISITE XapaKTepHbIC
MIPU3HAKH MTOIApCTBA
[Ipocreitmme, unu On-
HOKJIETOYHBIE, THIIA
CapkoioBbI€ U
KT'yTHUKOHOCIIBL Pacrio3HaBath
MpeJICTaBUTENEH KIilac-ca
CapkoioBbIE Ha MUKpOTIperna-

Muxkpockon

1 (poBoi,
MUKpOIpemna-paThl
(ame0a, IBrIICHA
3eJieHas1, UHpYy30pus
Ty(enbka)




benbrm»

8. «CpaBHuTENBHAS
XapaKTEepPUCTHKA
OJTHOKJIETOYHBIX
OPTaHU3MOBY

nepeBIKEeHUE Ha
IIpUMEpPE IBIIICHBI 3€T1€E-
HOU. XapakTep NUTAHMUS,
€ro 3aBHCUMOCTB OT
yCIIOBHM cpenpl. [Iprxa-
HUE, BBIJICTICHUE U pa3-
MHoOxeHue. CoueraHue
MPU3HAKOB KUBOTHOTO H
pacTeHus y SBIIICHBI
3enénoil. PaznooOpasue
KTYTUKOHOCIIEB

B3aUMOCBSI3b CTPOE-
HHSA U XapaKkTepa
IIU-TaHUus OT
YCIIOBHI
OKpYyKarouen
cpebl

parax, pUcCyHKax,
dororpadusx.yYcraHaBIUBATH
B3aMMOCBSI3b CTPOE-HUA U
(GyHKUMI OpraHu3Ma Ha Ipu-
Mepe amEOBI-TIpOTesl.
O060CHOBBIBAaTH POJIb
MPOCTEUIINX B
IKOCUCTEMAx Y MEHUE paboTath ¢
1a00paTOPHBIM 000pYIOBAHUEM,
YBEIUYUTEIbHBIMHA IPUOOPAMHU.

Tun Kumreuno-
nosioctHble. CTpoeHue
1 KHU3HE-IeATEITLHOCTh

OO6mue yepThl cTpoe-
Hus. ['uapa — oMHOY-
Hb1# mosut. Cpena oOu-
TaHWs, BHEIIIHEE U BHY-
TpEHHEEe CTPOCHHUE.
Oco0EHHOCTH KU3HEE-
ATEIILHOCTH, YPOBEHB
OpraHu3aIlui B CpaBHE-
HHUM C TPOCTEHITUMHU

N3yuuts cTpocHME
u
KHU3HCACATCIBHOCTD
KHIIIECYHOIIOJIOCTHHI
X Ha IpUMepe
TUJPBI, BBIIEIUTD
OCHOBHBIC YEPTHI
YCIIOKHEHHUS
OpraHu3anuy 1o
CPaBHEHHIO C IIPO-

OnuceIBaTh OCHOBHBIC TIPU3HAKU
MO IapCcTBa

Mmuoroxknerounsie. Ha3pIBaTh
MPEJACTABUTENEN TUTIA KU~
IIEYHOITOJIOCTHRIX. BHIAEIATE
001IIHe YepThl CTPOCHUS.
OOBACHATH HA TPUMEPE HATUYNE
Jy-4€BOW CUMMETPUU Y
KUIIEYHOIIO-JIOCTHBIX.
XapaxkTepru30BaTh MPU3HAKU

Mukpockon

1M (poBoi,
MUKpPOITpena-paThbl.
(BHY-TpeHHEE
CTpOEHUE THJIPbI)

CTEHUIITUMH. OoJiee CI0KHON OpraHu3alui B
Tun Kosibuatbie ye- CPaBHEHHUH C IPOCTEUILIUMHU
PBH. Mecta oburanus, ctpoe- | M3yuutsb Pacnio3naBathk npencraBurenen Muxkpockon
HUE U KU3HEIeATEINb- 0COOEHHOCTH KJIac-ca Ha PUCYHKaX, uppoBoiA,

HOCTb CUCTEM
BHYTPEHHUX OP-TaHOB.
YpoBHU OpraHu-3auu
OpraHoB 4yBCTB
CBOOOIHOKUBYIIIUX
KOJIbYATBIX YepBeil U ma-
Pa3UTHYECKUX KPYTIIBIX
4yepBen

YCIIO)KHEHHUSI B
CTPOEHUH KOJIbYa-
TBIX YepBeil kak 00-
nee
BBICOKOOPTaHU30-
BaHHOH I'PYIIIBI 110
CPaBHEHHIO C
IUIOCKU-MU U

doTorpadusx. XapakTepru3oBaTh
YePTHI YCIIOKHE-HHSI CTPOCHUS
CHCTEM BHYTPEHHHUX
opraHoB.DopMyIHpOBaTh BBIBOJI
00 ypoBHE CTPOEHUS OpPraHOB
qyBCTB

nabopaTop-HOe
060opyno-BaHue. DIeK-
TPOHHBIE TA0-TTHIIBI




JlaboparopHuas pabdoTa 9.

KPYIJIBIMH 4ep-

«Bneunee ctpoeHue BSIMU.
JIOKJIEBOTO YEPBS, ET0
nepeIBUKEHUE, pasipa-
AKUMOCTb.
JlaboparopHnas padora 10
(10 yCMOTpPEHHUIO yuu-
TEJIsN)
«BHyTpeHHee cTpoeHune
JOKJIEBOTO YEPBSI».
9 | Tum Mosrocku Cpena oOurtaHus, BHEUI- N3yunts Paznuuats v onpenensTh ABy- [Mudposoii
HEE CTPOEHME Ha IIPUME- | OCOOEHHOCTH CTBOpPYATHIX MOJUIFOCKOB Ha MHUKPOCKOTI,
pe 6e33y0ku. CTpoeHHe U | CTpOEHHSI Kitacca pHUCYyH-Kax, poTorpadusx, nabopaTop-Hoe
(GYHKIMY CHCTEM BHY- JIBycTBOpYaThIE HaTypaJIbHBIX 000py10-BaHUE.
TpEeHHUX OpraHoB. Oco- MOJI-JTFOCKH 00bekTax.OOBACHATH Bnax-He1e npenapa-
OEHHOCTH Pa3MHOKEHUS B3alMOCBSI3b 00pa3a KU3HU U ThI, KOJUIEKIUH
U pa3ButHs. Poib B ipu- 0COOEHHOCTEH CTPOCHMS PaKOBUH MOJITFOCKOB.
poJie ¥ 3HAaYCHHE JUIA JIBYCTBOPYATHIX DNEeKTPOHHBIE
YeIJIOBEKa. MOJUTIOCKOB. X apaKTepH30BaTh TaOJIMLIBI
JlabopaTtopHnas padota 11. YepTHI MIPUCTIOCOO-TICHHOCTH
«BuemHee cTpoenue pa- MOJUTIOCKOB K cpejie 00u-TaHusl.
KOBHMH IPECHOBOJHBIX U ®opmMynupoBaTh BBIBO O POJIU
MOPCKHX MOJIITHOCKOB JIBY-CTBOPYATBIX MOJUIFOCKOB B
BOJHBIX
9KOCUCTEMAX, B )KU3HH
4eJI0BeKa. Y CTAaHaBJIMBATh
CXOZCTBO U Pa3Inuus B
CTPOEHUM PAKOBUH
MoJuttockoB.CoOmoaTh
npaBuia paboTsl B KaOU-HETE,
oOpareHus ¢ 1abopaTopHbIM
obopyaoBaHHEM
10 | Tun Ynenuctonorue. | OOmas XapakTepucTU-Ka, | BBISBUTH OCHOBHBIC BbIABIIATH XapaKTepHbIE I"epOapHbIil MaTepuan




Kinacc Hacekomeble OCOOCHHOCTH BHEIII-HETO | XapaKTepHBIC MPU3HAKU HACEKOMBIX, — CTPOCHHE Ha-
cTpoenus. PazHo-o0pasue | nmpu3Ha-Ku OIUCHIBATh UX IPH BbI-TIOJIHEHUU | CEKOMOTO, TUIIbI
POTOBBIX Opra-HOB. HaCEKOMBIX. nabopaTopHOr pa3BUTHA.
Crpoenue u GyHKIUN H3yunTh THIIBI paboThl. YcTaHaBIMBaTh
CHUCTEM BHY-TPEHHHUX pa3BU-THUSA B3aMMOCBSI3b BHY-TPEHHETO
OpraHoB. Pa3-MHOXk€HHE. | HACEKOMBIX CTPOEHHUS U MPOLIECCOB
Pa3BuTure ¢ HEMOJIHBIM JKUA3HEAEATENBHOCTH
npeBpaiieHueM. ['pynmnst HacekoMbIix. HabmoiaTs,
HaceKoMbIX. Pa3zBuTue ¢ (UKCHPOBATH PE3yNIbTa-ThI
MOJIHBIM MPEBPAILICHU-EM. HaOJIOICHHH, 1eTIaTh
['pynnsl HacekoMbIX. Poutb BbIBOIb1. COOII0OAATh MpaBUIIa
Ka)XJ0# CTauy Pa3BUTHS paboThl B Kabu-HETE,
HACEKOMBIX oOpaiteHus ¢ 1ab0paTopHBIM
JlaboparopHas pabota 12. 000pyI0BaHHEM.
«BHemHee cTpoeHne XapakTepu30BaTh TUIIbI
HACEKOMOT0» Pa3BUTHS HA-CEKOMBIX.
OOBACHATH MPUHITUATIBI
KJaccuuKa-1uu
HAaCEKOMBIX. Y CTaHABJIMBATh
CHCTEMAaTHYECKYIO
MPUHAIC)KHOCTh
HAaCEKOMBIX. BBIABISATD pa3anyus
B Pa3BUTHU HA-CEKOMBIX C
MOJTHBIM U HETIOJTHBIM
MpeBpaIicHuEM
11 | . OCco0EHHOCTH BHELIHETO N3yunts XapaKkTepu3oBaTh OCOOEHHOCTH | BraskHble Mpernaparthbl
Tun Xopnossie. CTPOEHUS, CBSI3aHHBIE C 0COOEHHOCTH BHEIIHETO CTPOEHHUS PBIO B «Pw10BDY. MO-n1€E716 —
ITo3BOHOYHEBIE oOuTaHuEeM B BHEIIIHETO CBSI3U CO CPEION OOUTAHMS. CKe-JIET PBIOBI
»kuBoTHBIC. Hamkimace | Boge.CtpoeHue u CTpOCHUS, OcBauBath NpuéMbI paboThI C

PEIOEL

(YHKIMU KOHEUHOCTEH.
Opranbl 60KOBOM JMHUHY,
Oprassl ciyxa,
paBHOBecHs. OnopHo-

CBSI3aHHEIE ¢ 00UTa-
HHUECM B BOJC

oTpe-JeNHTeNeM
KMBOTHBIX. BBEISBIIATH 4epThI
HPUCTIOCOOJIEHHO-CTH
BHYTPEHHETO CTPOEHHUS PBIO K




JIBUTaTeNIbHAs CUCTEMA.
Ckenet Hemap-HbIX U
MapHBIX TJIABHU-KOB.
CKeJer roJiIoBbl, CKEJIET
xabp. OcobeH-HOCTH
CTpoeHus U PyHK-IIUiA
CHCTEM BHYTPEHHHX
opraHoB. YepTsl 6osee
BBICOKOTO YPOBHS Opra-
HU3alMU PbIO 1O CpaB-
HEHHIO C JIAHIIETHUKOM.
JlabopaTtopHnast pabota
«BHenrHee cTpoeHue u
0COOEHHOCTH TepeBU-
xeHus peiob» JI/p 13.
«BHyTpeHHee cTpoeHue
PBIOBI

oburanuto B Bojie. Habmonats u
OIMCBLIBATb BHCIIHECC CTPOCHUC U
0COOEHHOCTH MepeaABU-KEHUS
pI)I6 B XO/€ BBIITOJIHCHHUA JIa-
6opatopHoii paboTsl.CoOmonath
ImpaBuJjia IOBCACHUA B Ka6I/IHCT€,
oOpaiteHus ¢ 1abopaTop-HbIM
000pyI0BaHKEM.
YcranaBivMBaTh B3aMMOCBSI3b
CTPOC-HUA OTACITBbHBIX gacTel
cKkeseTa pbl0 M UX QyHKIMH.
BBISABIATE XapaKTepHBIE YEPTHI
CTPOCHHUA CUCTEM BHYTPCHHUX
opra-HoB.CpaBHUBATh
0COOEHHOCTHU CTPOCHHUSI U
(GyHKIMI BHYTPEHHUX OPTaHOB
pBIO U JTAHIIETHUKA.
XapakTepu30BaTh YEPThI
YCII0KHE-HUS OpraHu3aluu pbi0

12 |. XapaKTepHBIE YEPThI N3yuuTh yepThl VYcranaBnuBaTh B3aUMOCBSI3b Brnaxubie mpenaparsr
Knacc 3eMHOBOIIHBIE | CTPOCHHS CUCTEM BHY- CTpOEC-HUSI CHCTEM CTpOE-HUS OPraHOB U CHCTEM «3eMHOBO/I-HBIC)
TPEHHHUX OPraHOB 3eM- BHYTPEH-HUX OpraHoB ¢ UX QYHKIUSAMU U
HOBOJIHBIX IO CpaBHe- OpraHOB 3€MHO- cpenoit ooutanus.CpaBHUBATD,
HUIO C KOCTHBIMU pbI0a- BOJIHBIX 110 CpaBHE- 000011aTh HHPOPMA-ITHIO O
MU. CXO/ICTBO CTPOCHUS HUIO C KOCTHBIMH CTPOEHUH BHYTPEHHHUX Opra-HOB
BHYTPEHHUX OPTaHOB pb1OaMu ampubHii u peIO, 1enaTh BHIBO-
36MHOBO/IHBIX U PBIO 11 OTipeiessaTh 4epThl Oosee
BBICOKOW OpraHu3aluu
3eMHOBO/IHBIX 10 CpPaB-HEHUIO C
pbIOaMu
13 CXOJICTBO U pa3nuius N3yuuts uepThl YcTaHaBnMBaTh B3aUMOCBSI3b Brnaxasle mpemapaTbl

Knacc
MIPECMBIKAIOIIHECH. .

CTPOCHHA CUCTEM BHY-
TPCHHUX OPraHOB IIPC-

CTpO€-HMSI CUCTEM
BHYTpPEH-HUX

CTPOC-HUS BHYTPCHHUX OPIraHOB
" CUCTEM OPIraHOB peHTHJ’IHﬁ, Hux

((HpeCMBI'KaIOH_II/ICCH»




CMBIKAIOIIUXCS U 3€MHO-
BOJHBIX. UepTsl pu-
CII0COOJIEHHOCTH

OpraHoB IIPECMBI-
KaIOIIMXCs 110 CPaB-
HEHHUIO C

GYHKIHIA U CpeIb
oOutanus. BEISIBIATE 4epThI
0oJ1ee BBICOKOM Op-TaHU3ALMH

MIPECMBIKAIOIIMNXCS K 36MHOBOIHBIMHU. MIPECMBIKAIOIIUXCS 10
JKU3HM Ha cyuie. Pa3- CPaBHECHUIO C
MHOYEHHUE U Pa3BUTHE. 3€MHOBOJHBIMU. X aPaKTEPU30BAT
3aBUCUMOCTD I'OJI0BOTO b IPOLIECCHI pa3-
YKU3HEHHOTO IMKJIa OT MHOEHUS U Pa3BUTHUS
TEMIEPATyPHBIX YCI0-BUI JIETEHBIILIECH Y
MIPECMBIKAFOIIINXCSI.
Ucnonws3oBaTth
WH()OPMaITMOHHBIE PECYPCHI IS
MOJITOTOBKH MPE3CHTA-IIUH
MIPOEKTA O TOJI0BOM KU3HECHHOM
IIUKJIC PENTHIINH, 3a00T€E O
MMOTOMCTBE
14 B3anMocBsI3b BHEIIHETO N3yunthb XapaxtepuzoBatb oco0eHHOCTH | Uydeno [Itu-11pl,
Knacc Ituip. CTPOEHUS U MPUCTIOCO0- B3aMMOCBSI3b BHEIIIHETO CTPOEHHUSI ITHIL] B [Tepws nTuipl, MU-

JIEHHOCTH NTHUII K MTOJIETY.
Tunbl mepbeB 1 ux QyHK-
uuu. YepThl cX0JICTBA U
pa3nnyuus MOKPOBOB MTHII
U PENTHINAM.
JlaGopaTtopHnas pabota 14.
«Buemrnee ctpoeHue
ntuiel. CTpoeHue me-
preB» 3menenus
CTpOEHUS CKeJeTa NTHII B
CBSI3H C
MIPUCIOCOOIEHHOCTBIO K
nosiéty. OcoOeHHOCTH
CTPOEHHUS MyCKYJIaTyphl U
e€¢ pynxuuu. [Tpuunnb!

BHEIIHErO CTPOCHUSA
u
MIPHUCIIOCOOJICHHOCT
Y NTHUII K TTOJIETY

CBSI3H C HIX
MIPHUCIIOCOOJIEHHOCTHIO K
noJI€TY.OOBSCHATh CTPOCHUE U
(GYHKIIUHU TIe-phEBOTO MMOKPOBA
TeJa NTHIIL. Y CTAHABJIUBAThH
YepThI CXOCTBA U PA3IAYHSI
MIOKPOBOB NTHII U PEITH-

nwii. I3yuaTh ¥ ONIMCHIBATH
0COOCHHOCTH BHEIITHETO
CTPOCHUS IITHUI] B XOJIC BbI-
TIOJTHEHHUS J1a00PATOPHO
paboTb1. CobmoaTh npaBmiIa
paboThl B KaOu-HeTe,
oOpateHus ¢ 1abopaTopHbIM
obopyaoBaHHEM

Kponpenapa-Tbl
«[lepbst iTUTY, CKENET
roJTyosi.




CpaCTaHI/IH OTACIIbHBIX
KOCTEH CKeJIeTa IITHIL.

«CTpoeHue ckeneTa nTu-
IBD»

JIaboparopHnas pabdoTa 15.

15

Knacc
Muiexkonurarorue.

OcoGeHHOCTH CTPOCHUS
ONIOPHO-/IBUTaTEIIbHOM
CUCTEMBI. Y POBEHB Opra-
HU3AIUU HEPBHOW CH-
CTEMBI TI0 CPAaBHEHHUIO C
JPYTUMHU [TO3BOHOYHBI-
MH. XapaKTepHbIE YEPTHI
CTpOEHUS MUILEBAPH-
TEJIbHON CUCTEMBI KO-
MIBITHBIX U TPBI3YHOB.
VYcnoxHEHUE CTPOEHUS U
(byHKIMI BHYTPEHHUX
OpraHOB.

«CTtpoeHue ckenera
MJIEKOTUTAIOIINX)

JlabopaTtopHnas pabota 16.

N3yuuts ckener u
BHYTpPEHHEE
CTPOCHHE
MJIEKOTIMTAOIINX

OnuceIBaTh XapakTepHbIE
0COOEHHO-CTH CTPOCHHUS U
(GyHKIMI onop-HO-
JIBUTATEIILHOM CUCTEMBI,
UCTIOJIb-3YsI IPUMEPHI )KUBOTHBIX
pasHBIX cpen
obutanus.ITpoBouTh
HaAOMIOeHUS] U (PUKCUPO-BATh UX
pEe3yIbTaThI B XOJI€ BHITIOJIHE-HUS
nabopaTopHOI

paboThI. XapaKTepu30BaTh
0COOEHHOCTH CTPOEHUS CUCTEM
BHYTPEHHHUX Opra-HOB
MJIEKOTIMTAIOLIUX 10 CPAaBHEHHUIO
c

pPEeNTUIMSIMUA. APryMEHTHPOBATh
BBIBOJIBI O IIPO-TPECCUBHOM
pPa3BUTUU MIIEKOIIUTAIO-
nmx.CoOnroaTh npaBuia
paboTHl B Kabu-HeTe,
oOpareHus ¢ 1abopaTopHbIM
obopynoBaHueM

BiraxxHble npenaparsl
«Kpomuk», ckener
MJIE-KOIIMTAIOLIETO

bakrepuu, rpulsl — pa3pyIuTen OpraHudeckoro Beniectsa. JinmaiHuku

16 | Ctpoenue u

‘ EaKTepI/II/IZ CTPOCHUC U

| Xapakrepuzosars

| 2

| OnuceiBath pazHOOOpasHbIE

‘ PaCCManI/IBa- HHC




KU3HEAEATEILHOCTh KHU3HEJEATEIbHOCTh. bakT | 0coOeHHOCTH (opmbI OaKTepUABHBIX KJIETOK | OakTepuil Ha TOTOBBIX
Oakrepuil. 3HaUE€HUE | €pUU — IMPUMHTHUB- CTpO€-HUS Ha PUCYHKE MUKpOIIpena-parax ¢
OakTepuil B IpUpOAE | HbIE OJHOKJIETOYHBIE Op- | OaKTepHid. yueOHuKa.Pa3nmuyaTe noHsTHA: U C-TI0JIb30BaHUEM
Y )KU3HU YEJI0BEKa ranu3mbl. CTpoenue 6ak- «aBTOTPO(DEI», «reTepoTpodbI», | MHKPOCKOIIA.

Tepuil. Pa3MHOKeHHeE. CIIPOKAPUOTHI», «IYKAPUOTHI».

OakTepuil AeICHUEM XapaxkTepu3oBaTh [IPOLIECCHI

KJIETKU HaJBoe. bakre- YKU3HE-JIeSITEIbHOCTU OaKTepuun

PpHUU Kak camasi ApEBHSS Kak npoka-puoT.CpaBHUBATh U

rpyIIa OpraHu3MoB. OIICHUBATh POJIb OAKTE-pUil-

[Ipoueccel xxu3nenes- aBTOTPO(OB U OakTEepHUii-TreTepO-

TENbHOCTH OaKTEepuil. TpodoB B MpupoaeyYMeHue

[TonsiTre 06 aBTOTpOhax paboTaTh ¢ 1a00paTOPHBIM

u retepoTpodax, nmpoka- 000pyI0BaHKEM,

pHOTAX U 3yKapuoTax YBEJINYUTENBHBIMHU TIPHOOPAMHU.

17 | T'pubs1. OO1as Muoroo0pasue u 3Haue- XapakTepusoBarb [Tompa3nenars NUISIOYHbIE I'oToBUTH MU-
XapaKTEPUCTHKA. Hue rpubos. CTpoeHue CTpOEHHE rpuOBI Ha TUIACTUHYATHIE U KpoIpenapar
MHoroo6pasue [UISTIOYHBIX TPHOOB. UISTIOYHBIX TpyOuatsie. ONMCHIBAThH KYJIBTYpBI
rpuooB. [TnecHeBbIe TpUOBI, X rpuooB. CTPOEHHME IIJIECHEBBIX TPUOOB IO | nposkokeit. MU3ydaTs

WCTIOJb30Ba-HUE B
3IIPaBOOXPaHEHUN
(aHTUOMOTHUK TICHUITUII-
mH). OTHOKIJIETOYHBIE
rpudbl — apoxoxu. Mx
WCIIOJIb30BAHUE B XJIE-
OoreueHNH 1 MMBOBape-
Huu. Cbe1o0HbIE U S]10-
BUTBIC TpHOBL [IpaBuia
cbopa u ynotpeOaeHus
rpu6oB B nuty. [Tapa3u-
Tudeckue rpudsl. Pomb
rpuOOB B MPUPOJE U
KU3HU YeTIOBEKa

PUCYHKY yueOHHKA. OOBICHATH
TEPMUHBI «aHTHOUOTHKY» H
«TIeHUIWILTHHEY. Pacio3HaBath
Che0OHBIE U SIOBU-THIC TPUOBI
Ha TabJIUIaX ¥ PUCYHKaX
y4eOHUKa. YUacTBOBATh B
COBMECTHOM 00CYXIe-HUH
npaBuiI cOOpa U UCTIOJIb30BaAHHUSI
rpu0oB.O0BACHATH 3HAYCHHE
rpuOOB IS Ye-JIOBEKa U IS
HIPUPOJIBI

TIJIECHEBBIE TPHOBI TIOT
MHUKPOCKO-TIOM TTPH
Ma-JIOM yBEJIH-UYCHUHU
Ha rO-TOBBIX
n\MHKpoIIperna-
paTax.DIeKTpOH-HbIC
TaOJIUIIBI U TUTAKATEL.




TemaTnueckoe miIaHupoBaHUe B 8 Kilacce

Beenenue — 2 4

P.1. HacnencTBeHHOCTB, cpeia M 00pa3 )KU3HU — (PaKTOPHI 370POBBS — 6 1

P.2. IlenocTHOCTH Oprann3ma 4eoBeKa — OCHOBA €r0 )KU3HEIEATEIbHOCTH — / Y.
P.3. OnopHo-aBurarenbHas cuctema. @U3n4YecKoe 310pOBbe — 7 U.

P. 4. Cucremsl )xu3neobecriedenusi. DopMupoBaHue KyIbTYpPhI 30pOBBS — 28 1
P.5. PenpotykTuBHas cuctema M 3J0pOBbe — 3 4.

P.6. CucreMbl perynsiiuu ;Ku3HeIeITeNbHOCTH — 1 Y.

P.7. Cas3b opranusma ¢ okpyxatoiei cpeoid. CEeHCOpHbIE CUCTEMBI — 6 .
O606mmenue — 1 u.

No | Tema Conepxxanue IleneBas ycranoBka | Komuu | OcHOBHBIE BUBI IedTenbHOCTH | Mcnonb3oBanue
/ ypoKa €CTBO oOyuaroluxcs Ha ypoKke/BHEY-IT | 000pOA0BaHUS
gacq POYHOM 3aHATUH
Pacrenust — mpon3BoIUTENN OPraHUYECKOro BELIECTBA
1 | Knerka— Ctpoenue opraamzma N3yunts ctpoenune, | 1 HasbkiBath 0CHOBHBIEC YaCTH Mukpockon
CTPYKTypHas YyeJloBeKa: KJIEeTKH, TKa-HH, XUMHYECKUN COCTaB kJjeTku. OnuckiBaTh GyHKIMN 1 (ppoBoi,
eAMHUIA Oprasbl, CHCTEMBbI OPTaHOB. KJIETKH TaK K€ Ipo- opraHou71oB. OOBSCHSTD MUKpOIIpena-paThl,
opraHusmMa MeTo1bl H3yue-Husl JKUBBIX LECChI HNOHATHE «(PEPMEHTY. nabo-paTopHoe
OpraHU3MOB: HAOIIIOICHHUE, KU3HEACATEIb- Pasnuyars mpouecc pocra u 006opyoBa-HuE
u3Mepe-Hue, SKCIIEPUMEHT. HOCTHU npouecc pazsutusa. OnuceBaTh

JlaGopaTtopHnas padota 1
«JlelicTBue pepMeHTa
KaTaJia3bl Ha TIEPOKCHUT
BOJIOPO]I»

IPOLIECC JICIECHUS KICTKH.
BeimonHsTh 1a00paTOpHbIit
OTIBIT, Ha-0JTIO/1aTh
HPOUCXOISIINE SBICHUS,
(UKCHPOBATH PE3yNIBTATHI
HaOIro/1e-Hus, enaTh
BbIBOIb1. COOIIOIATH MTpaBUIIa
paboThI B KaOU-HETe,
oOpateHus ¢ 1a00paTopHbIM




000pyaoBaHNEM

KoMnoHeHThI
opraHusma
JeJI0BEKa.

Crpoenue opranusma
YeloBeKa: KIETKH, TKa-HH,
OpraHbl, CHCTEMBI OPTaHOB.
MeTo bl U3yde-HUsl JKUBBIX
OpraHuU3MOB: HaOIIOCHHE,
H3Mepe-Hue, SKCIICPUMEHT.
JlaboparopHas paboTa 2.
«KieTku ¥ TkaHH oA
MHUKPOCKOTIOM)

O000muUTEL U
yryOuTh 3HAHUS
yUaIUXCsl O Pa3sHbIX
BHU/IaX U TU-IIOB
TKaHEH YeJIoBeKa

OnpenensTe MOHATHS: «TKAHb,
«CHU-HAIICY,
«Heupornusa».Ha3piBaTh THIIBI 1
BH/IbI TKAHEH 1T0-3BOHOYHBIX
JKUBOTHBIX. Pa3myars pasHbie
BU/JIbI U THITBI TKA-HEH.
OrnuceBaTh 0COOEHHOCTH TKa-
Hel pa3HbiX TUNoB. CoOoaaTh
IpaBuJia 0OpaleHus ¢
MuKpockornoM.CpaBHUBATh
WUTIOCTpALK B y4eOHU-KE C
HATYpaJTbHBIMHU

o0bekTaMu. BeImomHAT
HaOJIFOIEHUE C TTOMOIIBIO
MHUKPOCKOTIA, OITUCHIBATH
pe3ynbratel. CoOmoaaTh
npaBujia paboThl B KaOU-HETe,
oOpareHus ¢ 1ad0paTopHBIM
000pynoBaHHEM

Mukpockon

U (pPOBOIA,
MHKPOIIPEIa-PaThl
TKaHeu

O6mee cTpoeHue
ckeneta. OceBoit
cKeneT

Crtpoenue, cocTaB
M COeIMHEe-HHE
Kocreit. JIabo-
paTopHas pabora 3.
«CTpoeHHue KocT-
HOM TKaHW
JIaGopatopHas pa-
oota 4. «CocraB
KOCTEI»

Onopa u ABM>KEHUE.
OnopHO-1BUTaTENbHAS
cucteMa. MeTo bl u3yde-Hus
JKUBBIX OPraHU3MOB:
HaOII0ZICHUE, U3MEepe-HHUE,
akcriepuMeHT. Ckener
TOJIOBBI M TYJI0-BHIIIA.
CkeneT KOHEYHO-
creit.CTpoeHue ckenera nos-
COB KOHEYHOCTEH, BEPX-HEN
1 HMOKHEW KOHEYHO-CTEH.
Ckener
KoHeuHocTeHCTpoeHue

N3yuutsb cTpoeHue,
COCTaB U THIIBI
CO€I-HEeHUS
Kocteil. M3yunuth
CTpOEHUE U
0COOEHHOCTH
CKeJleTa TOJIOBBI U
TYJIOBHIIA

a3pIBaTh YacTH CKeJIeTa.
OnuceiBath QYHKIIUN
ckenera.OnuchbiBaTh CTPOCHUE
TpyOYaTBIX KO-CTEH M CTPOEHHUE
cyctaBa.PackpbiBaTh 3HaUCHUE
HAJIKOCTHUIIBI, XpsIIlia,
CyCTaBHOM CYMKH, 'yO4aToro
BEIIIECTBA, KOCTHOMO3IOBOM
ITOJIO-CTH, KEITOr0 KOCTHOT'O
Mo3ra. OObICHATEL 3HAYEHHE
COCTaBHBIX KOMIIOHEHTOB
KOCTHOM TKaHH. BBITIONHATH
71ab0pPaTOPHBIE OMBITHI,

PaboTa ¢ My-sspKOM
«CKe-JIeT yenoBe-
Ka» DIIEKTPOHHbIE
TaOJIMIbI U TIAKaThI




CKeJIeTa I0sI-COB
KOHEYHOCTEH, BEPX-HEU U
HUKHEW KOHEYHO-cTel. JI.P.
5. «MccnenoBanue CTpOEHUS
IIJIEYEBOTO MOSICa»

¢uxcupoBatb. ONUCHIBATH C
MOMOIIIBIO UJUTFOCTPA-1IHH B
yu4eOHHUKE CTpOEHUE
yepena.Ha3biBaTh 0T/HEIIBI
MMO3BOHOYHHUKA U YaCTH
MMO3BOHKA.PacKpbIBaTh 3HAUCHUE
yacTel mo-3Bo0HKa. OOBSICHATD
CBSI3b MEXK/Iy CTPOCHUEM U
(GYHKIIUAME TTO3BOHOYHHKA,
rpya-

HOU KJeTkH. Ha3piBaTh yacTu
CBOOOIHBIX KOHEU-HOCTEN U
TMOSICOB

KOHEYHOCTEN. ONHUCHIBATH C
MOMOIIBIO UJUTKOCTPA-IHI B
yueOHHUKE CTPOEHUE CKeTleTa
KOHEYHOCTeH. PackphiBaTh
MPUYMHY Pa3IndMsi B CTPOCHUH
M05ICa HUKHUX KOHEYHO-CTEN y
MY>KYHH U KEHIIUH. BBIABIATH
0COOCHHOCTH CTPOEHUS CKeJeTa
KOHEYHOCTEH B X0/1€ HabII0-
JICHUS HaTypaJIbHBIX 00BEKTOB

Mpenneynas
cuctema. CTpoeHue
1 (YHKITUHM MBIIIIII.
PabGoTa Mpr

Onopa u ABM>KEHUE.
OrnopHo-/1BUTaTENbHAS
cuctema. MeToibl U3ydeHus
JKUBBIX OPTaHU3MOB:
HaOIOICHUE, U3MEpPEHHUE,

PackpbITh CBSI3b
byHKIIUY 1
CTPOCHHS, a TAKIKE
pas3nIuuuil MeXay
IIaJKUMHU U

PackpriBath cBS3b QYHKIIUU U
CTpOe-HHsI Ha IPUMepe
pa3auunii MeXAy TaJKUMU U
CKEJICTHBIMU MBIIIIAMH,
MUMUYECKUMHU U KEBATEIbHBIMU

Mukpockon

1 (poBoi,
MUKpOIIpena-paTsl
MBIIII€Y-HOM TKaHHU.
DNEeKTPOHHbIE

9KcriepuMeHT. [IpakTuyeckas | CKeJIeTHbIMU MbIIaMu. OnuChIBaTh € tabauusl. Liudposas
paboTa: «3ydyeHnue MBIIIIA-MU IIOMOUIBIO WILTIOCTPA-IUN B nabopaTopHsl 1o
PacroJIOoKe-HHUS MBIILI] YeJI0BEKa. y4eOHHKE CTPOCHUE CKEIETHOW | (DU3HOIIO-THH (JaTIUK
TOJIOBBI» MBIIIIIBL. CHJIOMEp)

CrpoeHue TpaHcnopT BelecTs. N3yunts OnpenensTb NOHATHSA: Muxkpockon




CepJIeYHO- Buyrpennsis cpena op- BHYTPEHHIOIO CpEy «roMeocTasy, «(hopMeHHbBIE Mukpockorn
COCYAMCTOM raHu3ma, 3HaueHue eé opranusma AJIIEMEHTBI KPOBUY, «ILJIA3May, 1 (poBOIA,
CUCTEMBI nocrosiucTBa. KpoBeHocHast | uenoBeka, eé «AHTHUT€H», KAHTUTEIION. MHUKPOTIpEerna-parbl
1 muM$aTHIeCKas CHCTEMBI. | CTPOSHUE, COCTaB U OOBACHSATD CBSI3b MEXKTY
Kpogs. JIumpa. Meto st GyHKIUN. TKaHEBOM KUJKOCTHIO, TUM(Oit
W3YYCHHUS KUBBIX Y TUIa3MOM KPOBU B OPraHU3ME.
OpraHu3MOB: Ha-0JI0/IeHNE, OnwuceiBaTh QyHKINN
U3MEPEHUE, SKCTIEPUMEHT. kpoBu.Ha3wBath QyHKITMN
JlaGoparopHas padota 6. SPUTPOLIUTOB, TPOMOOIIUTOB,
«CpaBHEHHE KPOBH YEJIOBEKA neikouuToB. OMUCHIBAThH BKJIAT
C KPOBBIO JIATYIITKI PYCCKOM HayKu B pa3BUTHE
MeTuIMHBL. OTTUCHIBATH C
MOMOIIBIO WJUTKOCTPA-IHI B
yueOHHKe Mpoliecc CBEPTHIBA-
HUS KpOBH U (Haroiuros.
BrimonasaTs 1abopaTtopHbie
HaOJIFO-IEHUS C IIOMOIILIO
MHUKPOCKOTIa, (PUKCHPOBATH
pe3yNIbTaThl HAOIIOC-HUH,
nenath BbIBOAbI. CoOm0aaTh
npaBujia paboThI B KaOHW-HETE,
oOparteHus ¢ 1ab0paToOpHbIM
000pynoBaHHEM
JIBr>XKeHre KpoBU TpancnopT BElIECTB. N3yunuth npuImHbI OnuceIBaTh C MOMOIIBIO Hudposas
0 cocyam. Kposenocnas u numda- JBUKEHHS KPOBH 110 WUTIOCTpa-IIUi B yueOHUKe naboparopusl 1o

THYecKas cuctembl. Kpo-
BSIHOE JIABJICHUE U ITYJIbC.
MeTo1b N3y4EHHSI KUBBIX
OpraHM3MOB: HaOIIO/ICHHE,
U3MEpEHUe, SKCIIEPUMEHT.
IIpakTuyeckas padora
2.«Onpenenenne UCC,
CKOpPOCTH KPOBOTOKa»,

cocynaM.

CTPOCHHME CEeP/IIIa U MPOIIECC
CepJICUHBIX
cokpaiieHuil.CpaBHUBATh BUJIbI
KPOBEHOCHBIX CO-CYJIOB MEX]TY
c000i1.OnHchIBaTh CTPOCHHE
KpPYyroB KpOBO-OOpaIeHusl.
[lonumarte paznuuue B
HCIIOJIE30Ba-HUN

(U3HOI0-THH (JITATIUK
4CO)




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

JI/p 7. «Onpenencuue
MHUHYTHOTO 00BEMaA
KpOBOOOpaIeHUs
KOCBEHHBIM METOJIOM B
MOKO€ U nocie Gpu3nyecKoit
Harpy3ku» M3mepenue
apTepUANBHOTO JTaBJICHUS.
OmnpeneneHue
CHCTOJINYECKOTO H
MUHYTHOTO 00bEMOB KPOBHU
pacyeTHBIM METO/IOM

IIPUJIAraTeIbHOIO «apTeprallb-
HBII» IPUMEHUTENIBHO K BULY
KpPOBH U K COCyaM

Perynsius
KpOBOOOpaIIEHUS
[Ipenynpexaenue
3a00JIeBaHMIA

Cep/ia U COCYJIOB.

Kposenocnas u numpa-
TUYECKasi cucTembl. Bpen
TabakoKypeHusi. MeTo b
W3Y4YEHHUS KUBBIX
OpraHWU3MOB: Ha-OJIIOICHHE,
M3MepeHue, SKCIIEPUMEHT
[IpakTrueckas padota 4.
«JlokxazaTenbCcTBO Bpeaa
Ta0aKOKypPEHUS

N3yuuts paboty
cepaua ot puznye-cK
Harpy30K U BIHSHUSA
HEraTUBHBIX
dakTopoB
OKpY’Karo-1iei
cpensl

PackpeiBaTh noHATHS:
«TPEHUPOBOY-HBIHN D dEeKT,
«pyHKIIMOHATBHAS TTPO0ay,
«J1aBAIIas TIOBSI3KA», OKTYT»
OOBACHATH B&XHOCTH
CUCTeMaTH4e-CKUX (PU3NIECKUX
Harpy30K JiJIsl HOp-MaJIbHOTO
cocrosiHus cepaua.Paznuuate
MIPU3HAKU PA3IUYHBIX BU-JI0B
KpOBOTEUYEHU . AHATIM3UPOBAThH
1 006001aTh HHPOP-MALIHIO O
MOBPEKICHUSIX OPraHOB
KPOBEHOCHOM CUCTEMBI U
npuéMax oKazaHus MepBoi
MOMOIIIH B XO/I€ MPOJAOKEHUS
paboThI HaJl TOTOBBIM MPOEKTOM
«Kypcsl nepBoit momoru ams
[IKOJIbHIUKOB)

Hudposas
nmaboparopusi 1o

bu3HoI0-THH
(apTepuanb-HOTO
JIaBJIC-HUS)




O06o6uieHne
Bnusiaue ¢usnue-
CKHUX YIPaKHEHUU
Ha CepJEeYHO-COCY-
JHMCTYIO CUCTEMY

VYkperneHue 310pOBbsl.
Bnusiaue ¢puznyeckux
yIpaXHEHHU HAa OpraHbl U
CHUCTEMBI OpraHoB. MeToabl
W3YUCHHUSI JKUBBIX
OpraHU3MOB: Ha0OJI0/IEHUE,
U3MEpEeHue, SKCII-PUMEHT.
[IpakTnueckas padota 5.
«DyHKIHOHAIBHAA Cep-
JIEYHO-COCYIUCTAst IPOOay

Bocnuranue 6epex-
HOT'O OTHOIIIEHUS K
CBOEMY 3JI0pOBBIO,
IMPUBUTHUEC UHTCPECA
K M3Y4CHUIO
npeaMera

Paznnuath npusHaKu pasinyHbIX
BU-JIOB
KpoBOTeUeHHU . ONUChIBaTh C
MMOMOIIBIO WJUTKOCTPA-LHI B
yueOHUKE MEpbl OKa3aHUs
[EPBOM MOMOILHU B 3aBUCUMOCTHU
OT BHJIA

KpPOBOTEUEHUS. BHIOTHATH ONBIT
— OpaTh (PyHKIHMO-HAIbHYIO
npo0y; puKcUpoBaTh pe-
3y/lbTaThl; IPOBOAUTH
BBIYMCIICHUS U JIENIaTh OLICHKY
COCTOSIHUS cep/iia 1o
pe3yabTaTtam onsita. CoOmonaTh
npasuiia paboThl B KaOH-HETE,
oOpaiteHus ¢ 1ab0paTopHBIM
000pyI0BaHHEM.
AHanu3upoBath 1 000011aTh
UH(POP-MaIHUIO O MOBPEKAECHUSIX
OpPraHOB KPOBEHOCHOH CHUCTEMBI
U nipuéMax OKa3aHus NepBoi
IIOMOIIY B XOJI€ MPOJJOIKEHUS
paboThI HaJl FTOTOBBIM IIPOEKTOM
«KypchI nepBoit noMoIu Jjis
IIKOJIbHUKOB)

[Mudposas
nabopaTopwst o

buznono-ruu (IaTINK
UCC u apre-
PHATILHOTO JTaBJICHUS

Crpoenue u
(GyHKIMH OpraHoOB
JIbIXaHUS

Jpixanue. JIpixaTenpHas
cuctema. ['a3000MeH B
JIETKHUX U TKaHIX. MeTo- bl
W3Yy4YEHUs KUBBIX Op-
TaHW3MOB: HaOJIOIeHUE,
U3MEpPEHUE, DKCIIEpHU-
MeHT.JlabopaTopHas pabota
8. «CocraB B/IbIXaeMOT0 H

N3yuuth cTpoeHue
JIETKUX U MEXAHU3M
razoo0OMeHa.

OnuceIBaTh CTPOEHUE JETKUX
yes0-Beka. OObSICHATH
IIPEUMYILECTBA AJIbBEOJIIPHOTIO
CTpOEHUS JETKUX 10 CPABHEHHUIO
CO CTPOEHUEM JIETKUX Y
IIPEACTABUTENEH IPYTUX
KJIACCOB I10-3BOHOYHBIX
JKUBOTHBIX. PackpsIBaTh poiib

Hudposas
J1a00paTopHsl 1Mo

9KOJIOTHH (IaTUUK
OKH-CH YTJIepo/ia,
KHUCTIOpOa,
BIIQKHOCTH)




BbLIBIXaCMOT'O BO3ayXa»

reMorjiio0nHa B ra-3000MeHe.
Boinonnsts 1abopatopHelii
OTIBIT, Je-J1aTh BBIBOJ MO
pe3ynbTaram onbiTa. CobmoaaTh
npasuiia padoThl B KaOKU-HETE,
oOpalleHus ¢ 1abopaTopHbIM
000pyaoBaHNEM
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JlpIxaTenbHbIe IBU-
s)kennsa boine3nu
OPraHoB JbIXaHUS

Hpixanue. J{pixaTenbHas
cuctema. Bpen Tabaxo-
KypeHUs. MeTo bl U3y-4eHUs
KUBBIX OPTaHU3-MOB:
HaOJI0ZICHUE, U3-MEpPEHNE,
sKcniepuMeHT. JlaboparopHas
pabota 9. «JIpixaTenbHBIC
TIBHKCHUSD)

10.«3mepenne oobeMa
IPYAHOM KJIETKU Y UeJI0OBeKa
TIPU IBIXaHUI

11.«Kak mpoBeputh
caTypaluio B TOMAIIHUX
ycnoBusix» Perynsanus
IbIxaHus. ' uruena opraHon
nbixa-Hud. 3a0oseBaHus
Opra-HOB JIbIXaHUS U UX
npenynpexaenue. Uu-
(hbekmoHHbIC 3a00JICBAHUS U
Mepbl UX MPOPUIAKTUKH.
Bpen tabakokypeHusi.
[IpakTrueckas padora 6.
«OrmpeneneHue 3amnbl-
JIEHHOCTHU BO3/yXa»

Cdopmuposarts 3Ha-
HUSI 0 MEXAHU3ME
JIbI-XaTeIbHBIX
JIBIDKCHUM,
pa3BUBATh MOHATHE
«ra3000MeH».

OnuceiBath (GyHKINN
nuadparmel. HazeiBaTh Oprassi,
Y4YacCTBYIOIIME B MpoILiecce
JbIXaHus. BEIMoHATh
1ab0paTOPHBIN OTIBIT HA TOTOBOM
(WS M3TOTOBJIEHHOM caMo-
CTOSITENIbHO) MOJIEINH,
HaOJIIOAATh TPOUCXOISIINE
SIBJICHHS ¥ OTIMCHI-BATh
IIPOLIECCHl BOXA U
BbI10Xa.CoOmoaTh MpaBuiia
paboTHl B Kabu-HETE,
oOpareHus ¢ 1a00paToOpHBIM
obopynoBanueM PackpriBaTh
MOHATHUE «KU3HEHHAsI EMKOCTh
NErkux».OOBSICHATH CYTh
OTIaCHOCTH 3a00J1e-BaHUs
TPUIIIOM, TYOSpPKYIE30M JIET-
KHUX, pakoMm JErkux. HaspiBath
(bakTOpBbI, CIOCOOCTBYIO-1ITHE
3apakeHUIO TyOepKyIE30M JIET-
kux.Ha3biBaTh Mepsl,
CHI>KAIOIIME BEPO-ATHOCTD
3apakeHus 00JIe3HAMM,
nepeaBacMbIMH YEpE3
BO3/1yX.PackpbiBaTh criocod

Hudposas
nabopatopusi 1o

¢bu3non0-ruu (JaTYNK
YaCTOTHI JbI-XaHUS)
Hudposas
naboparopusi 1o
AKOJIOTUM (JaTYUK
OKH-CH YTJIEpOa)
naboparopus 1o
(bu3HoNI0-TUH (TATIUK
YaCTOTHI JIbl-

XaHU)




UCTI0JIb30BaHus (urooporpaduu
JUISL AMArHOCTHKH MAaTOT€HHBIX
U3MEHEHUN B JIETKUX. OOBSICHATH
Ba)XHOCTH TUTUEHBI TIOME-IIEHUN
U IbIXaTeJIbHON TUMHACTUKHU JIJIS
310pOBbs yenoseka. I IpoBoauTe
OTIBIT, PUKCHPOBATH PE-3yIbTATHI
¥ JIeTIaTh BBIBOJ IO pe-3yJIbTaTaM
ombita. CoOMI0OaTh TTpaBMIa
paboThl B KaOU-HETE, 0OpaIeHUs
¢ J1abopaTOpPHBIM
000opynoBaHrEM

11 | O6meH BemiecTs. [Inranue. [Inmesape-Hue. N3yunTs 3HaueHHE Ornpenenars NoHATHE DJIEKTPOHHBIE
[Turanue. [InmeBapurenpHas cucTeMa. | U CTPOCHHUE «muieBape-oue». OnuchIBaTh ¢ | TAOIHIIBI U TTAKATHI.
[InmeBapenne Mertonp! U3yde-Hus KUBBIX | Pa3JINYHBIX OPTAHOB MTOMOIIBIO WILTIO-CTPALlUi B [Mudposas

OpraHu3MOB: HaOJIO/IEHNE, MHALIEBape-HUs. yueOHHUKE CTPOEHHE U~ naboparopusi 1o
U3Mepe-HUE, KCIIEPUMEHT. LICBAPUTEIBHONU CUCTEMBI. skoJioruu (natuuk pH)
[IpakTuueckas padota 7. Ha3zbiBaTh QyHKIIUYN pa3iMyuHbIX
«Onpenenenme MecTo- opra-HoB
TOJIO’KECHHMSI CITFOHHBIX nuiesapenns. HaspiBate Mecra
Kenes» BIIaJICHUS MTHILEBA-PUTEIbHBIX
JKeJE3 B MUILEBAPUTEIIb-HbIN
TPAKT. BBINOIHATH OIIBIT,
CPaBHMBATh pe-3yJbTaThl
HaOJII0/IeHNs ¢ OIIMCAaHUEM B
yueOHUKe
12 | IMumeBapenue B [utanue. IlumeBape-uue. | PackpsiBarh PackpriBath (hyHKIMN Hudposas

POTOBOM MOJIOCTH.
Jd/p 8
«Pacmiennenue
BEILIECTB B POTOBOM
MOJOCTH

HI/IH_[eBapI/ITeJ'ILHaH CHCTCMaA.

MeTo1pl U3y4de-HHS KUBBIX
OpPraHu3MoOB: HaOIIOEHUE,
u3Mepe-Hue, HKCIePUMEHT.
JIaGopatopHas pabora 12.
N3yueHne KUCI0THO-

(GyHKIMH CIIOHBI U
KEIyJJOYHO-TO COKa
JUIS TIpoliecca
MUIIEBAPEHUS

citoHbL. OnU-ChIBaTh CTPOEHUE
JKeIyJ04YHOU cTeH-Ku. Ha3biBaTh
AKTUBHbBIE BELIECTBA,
JICHCTBYIOLIME Ha IUILIEBOX
KOMOK B J€IIyAKE, U UX
¢byHkuyy. BeITONHATE

J1a00paTopHsl Mo
9KOJIOTHH (JIaTUUK

pH))




1IeIovHoro Oananca
MUILEBBIX TPOTYKTOBY

13. «/leiicTBuE epMeHTOB
CIIIOHBI Ha Kpaxmai,

14. «/leiicTBue hepMeHTOB
YKEITYJOUYHOTO COKa Ha OETKH

71a60paTOPHBIE OIBITHI,
Ha0JII0AATh MPOUCXOISIINE
SABJICHHUA U ACJIaTh BBIBO 110
pe3yabpTaTtaM Ha-

omonenuii. Codmroaats npasuia
paboThl B Kabu-

HeTe, oOpalIeHus C
1a00paTOPHBIM 000PyI0BAaHUEM

13 | OOmeH BentecTB M | ParmoHansHOE TUTaHUE. YcTaHoBUTE Ornpenensars MOHSATHS Hudposas
SHEPTHH . HopMbI ¥ peXUM NUTa-HUS. | 3aBUCH-MOCTb «OCHOBHOM 00MEHY, «0ONIHi 71abopaTopust 1o
Buramunb! MeTo 1l H3y9IeHHS JKUBBIX MEXTy TUTIOM o6men».CpaBHUBATh OPraHU3M bu3noNI0-THH (TATIYHK

OpraHU3MOB: HaOJIO/IEHUE, JIeSITEILHOCTH YeJI0- B3POCIIOTO M peOEHKA 10 YaCTOTHI JbI-XaHH,
n3mepenue. [Ipaktuaeckas BEKa M1 HOpMaMH ITOKA3aTeJSsIM OCHOBHOTO 4cCc,
pabora 8. «Onpenenenne NM-TaHHUS, YEPE3 00mena.O0BACHATH apTepHUaIBEHO-TO
TPEHUPOBAHHOCTH OCHOB-HBIE 3aBUCHMOCTD MEXTy TH-TIOM JTaBJICHUS)
OopraHusma Io TIOHATHUA: ACATCIIbHOCTH YCJIOBEKA U HOP-
(HYHKIIMOHAIEHOU TIpOOe) «OCHOBHOM 0OMEHY, Mamu niuTanus. [Iposoants
«oO0mumii 0OMeH». OLICHUBAaHUE TPEHUPO-BAHHOCTH
OpraHu3Ma c MOMOIIbIO
(GYHKITMOHATBLHOM MPOOHI,
(buKcupo-BaTh pe3yabTaThl U
JIeNlaTh BBIBOJI, CPAaBHUBAS
SKCIIEPUMEHTAIbHBIE TaHHBIE C
STaJIOHHBIMH
14 | Poap KoxH B Pouib k01 B TEpMOpETY- PackpriBath porb Kiaccupuuuposars NpUYUHbL Hudposas

TEPMO-PErysiiun

JSALMK. 3aKaJMBaHUE.
Oxa3zanue nepBoi Mo-MOUIH
NP TETJIOBOM U COJTHEYHOM
yaapax

JI.P 15. «Onpenenenue
KOKHO-COCY/AUCTON peaKIiu
(Meton nepmorpaduzma)»

KO-)KU B
TEPMOPETYJIS-LIUH.
OnuceIBaTh
pUEMBI TIEPBOM TI0-
MOIIH NpH
TEIJIOBOM H
COJIHEUHOM yJiape.

3a00-11eBaHuii Koxu. Ha3piBaTh
NPU3HAKH 0)KOTa, 00MOPO-KCHHUS
K0xu. ONUChIBaTh MEPHI,
NPUMEHSIEMBIC TIPU 03KOTaX,
oOMoposkeHusIX. OnUChIBaTh
CUMITOMBI CTPUTYIIETO JIUIIAs,
yecoTku.HasbiBaTh Mepbl
mPOGUIAKTUKY UH-(EKIIMOHHBIX

J1a00paTopHsl 1Mo
(U3HOIIO-THH JATYHK
TEeMIepaTyphl U
BJIQYKHOCTH )




KOXHBIX
3a0o0neBaHuit. OnpenensiTh
MIOHSTHE «TEPMOPETYJIS-IIUS.
OnuceiBaTh CBOMCTBA KOXH,
MTO3BOJISIFOLLIME €11 BBITOJIHSATh
yHK-

[IUI0 OpPTraHa TePMOPETYJISIIUH.
PackpeiBath 3HaueHUE
3aKaJIUBaHUs JIsl OpraHU3Ma
.OnuceIBaTh BUIBI
3aKaJIUBAIOIINX TTPOLIETYP.
HaspiBaTe npu3HaKu TEIIOBOTO
yZa-pa, COJIHEYHOTO
yaapa.OnucsiBaTh NPUEMBI
MepPBOI MOMOIIIM MPU TETNIOBOM
yzape, COJTHEUHOM
yaape.AHaIM3upoBaTh 1
0000maTh HHPOP-MAIHIO O
HapyLEHUsAX TEPMOPETYJIsi-LIHH,
MOBPEXKACHUIX KOKHU U IpUEMax
OKa3aHus NepBOI MOMOIIH B
XO0/JIe 3aBepIIeHUs paboThl HaJl
npoekToM «Kypcbl nepBoit
MTOMOILH JUIS LIKOJIbHUKOBY
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ABTOHOMHBII
OTJIe]T HEPBHOM
CHCTEMBI.
Heiiporymopansna
sl peryJsiuus.
CoMaTHYeCcKHi 1
BEreTaTUBHBIN
OTJENBI HEPBHOM
CHCTEMBI

Heiiporymopasnbhas pe-
T'YJISIIUS IPOTIECCOB
KHU3HEICATCILHOCTH OP-
raHu3Ma.

JlaGopaTtopHnas pabora 16.
«O11eHKa BereTaTUBHON
PEaKTUBHOCTH aBTOHOMHOM
HEPBHOM CHUCTEMBI

N3yuuts ctpoenue
U 3HA4YEHUE
aBTOHOM-HOU

HepBHOﬁ CHUCTC-MBI.

Ha3piBaTh 0COOCHHOCTH paOOTHI
aB-TOHOMHOTO OT/IeJIa HEPBHOM
cucre-mbl.Paznuuars ¢
MIOMOIIIBIO WITFOCTPAIIMU B
y4eOHUKE CUMITATUYCCKUN U
napa-cHUMITaTHYECKUi
MOIOT/AETIBI aBTO-HOMHOTO
OT/ieJa HEPBHOM CUCTEMBI I10
0COOEHHOCTSIM

Hudposas
J1a00paTopHsl 1Mo

(HU3HOIIO-THH JATYHK
apTepHaIbHO-TO
JaBieHus (MyJbca)




crpoenus. Paznuyate
MapacUMIaTUYECKUU U
CUMIIATUYECKUN MTOJO0TAEIBI IO
0CO-0E€HHOCTSIM BIIUSTHUS Ha
BHYTpeHHHE OpraHbl. OObSCHATD
Ha IpUMEpE peakluu Ha CTPECC
COTJIACOBAHHOCTH PA0OTHI JKENES
BHYTPEHHEW CEKpELNH U OTAE-
JIOB HEPBHOM CHUCTEMBI,
paznuuue

MEXly HEPBHOW U TYMOPAJIBHON
pe-Tyssiuei mo oomemy
XapakTepy BO3/IEUCTBUS Ha
OpraHu3M. BEHITIOTHATH OTIBIT,
HaOJIIOAAaTh TPOUC-XOISIINE
MPOLIECCHI U CPAaBHUBATH
MOJTY4YECHHBIE PE3YJIbTAThl OIIBITA
C OKHJaeMbIMU (OTIMCAaHHBIMU B
TEKCTE yICOHHMKA)




Bsepacenune — 2u.
P.1. Opranmsm — 19 u.

TemaTnueckoe muanupoBanue B 9 kinacce

P.2. Bun. [omynsmus. DBomronust BUaIOB — 13 4.
P.3. MecTo 4enoBeka B CHCTEME OPraHUIecKoro mMupa. — 12 4.
P.4. buouenos. Oxocucrema - 14 4

P.5. Buocdepa — 7 u.
O600mmenue — 1 4.

No | Tema Conepxanmne Ienesas ycranoBka | Koy | OcHOBHBIE BUJIBI AEATEIBHOCTH Hcnonn3oBanue
/ ypoka ecTBO | 00ydJaromuxcs Ha ypoKke/BHEY- 000pOI0BaHMS
1 4acoB | POYHOM 3aHITHHU
1 | PasmHOXeHUE U ['maBHbIE cBOMiCTBA pac- YrnyOuts u 2 Boiaensats 1 06001math [{udpoBoii MUKpOCKOT
pa3BUTHE TEHUI: aBTOTPOHOCT, 000011aTh CYILIECTBEH-HbIE TPU3HAKU Y TOTOBBIE MU-
OpPraHu3MOB. HECIOCOOHOCTH K aKTHB- CYIIIECTBEHHBIC pacTeHUH U pacTU-TEIBLHOU KpoTperapa-Thbl,
Pacturenbhblit HOMY HEpEBUKECHHUIO, MpU-3HAKU KJIETKU. XapaKTepu30BaTh nabopa-TopHoe 000-
OpraHu3M pa3MenieHre OCHOBHBIX pacTeHuii u 0COOEHHOCTH MPO-11ECCOB pyIOBaHUeE AJIs IPUTO-
’KuBoTHBIN Opra- JacTeil — KOpHS | 1mo-0era pacTUTENHHON KU3HEJEATESIIbHOCTH PAcTe-HUW: | TOBJIEHUS BPEMEHHbBIX
HU3M U €ro — B JIByX pPa3HbIX cpeaax. KJICTKHU. MUTaHUS, IbIXaHHUsl, JOTOCHUHTE- | MUKpPOIpENapaToB
0COOEH-HOCTH. OcoOeHHOCTH pacTuTeNbHOM | Boiaenuts 1 0606- 3a, pa3MHOKeHus. CpaBHUBATh Brnaxxusle mpenaparsl
KJIETKU: IPUHAUISKHOCTh K | LIUTh 3Ha4YeHHE MOJIOBOTO U OECIOJIOTO | JKUBOTHBIX PA3IIMYHBIX
9y-KapuoTaM, HAJIMYUE KJie- | CYyLICCTBCHHBIC CIOCOOOB Pa3MHOKEHUS TUIIOB

TOYHOM CTEHKH, IIJIACTHJT U
KPYITHBIX BaKYOJICH.
CrocoObI pa3MHOKCHHS
PACTECHHMIA: ITOJI0BOC U
6ecmonoe. OCoOOEHHO-CTH
IIOJIOBOTO Pa3MHO-

xenus. Tumel 6ecrionoro paz-
MHOJKCHUS: BEreTaTUB-HOE,
CHIOpaMHu, JIeJICHH-eM KIIETKU
HajgBoe OcoOeHHOCTH

IIPU3HAKH CTPOCHUA
H IIPOLICCCOB
KHN3HCOC-
ATCIIBHOCTHU
KHNBOTHBIX

pacTeHuH, JeNaTh BHIBOIBI HA
ocHoBe cpaBHeHHS. OOBSICHATH
POJIb pa3IMYHBIX PACTE-HUM B
JKM3HU YeJ0BEKA.

[TpuBOIUTH IPUMEPHI
HCIIOJIB30Ba-HUS YEIOBEKOM
pa3HBIX CIIOCOOOB Pa3MHOKEHUS
pPacTEeHUI B XO3SMCTBE U B
npupoe Beiaenars u 0600mars
CYIIECTBEH-HbIE TPU3HAKU




KUBOTHBIX OPTaHNU3MOB:
MIPUHAI-JIEKHOCTh K
JyKapHuoTam,
reTepoTpohHOCTS,
CIOCOOHOCTH K aKTUBHO-MY
nepeBUKEHUI0, 3a-00Ta O
IMOTOMCTBE, ITO-CTPOMKa
)y (THE3 T, HOP).
JleneHue >KMBOT-HBIX IO
crioco0aM JT0ObI-BaHUS
MU PACTUTETb-HOSTHEIE,
XHIIHBIC, TTA-Pa3UTUICCKHE,
MaAJTBITKH, BCESTHBIC

CTPOCHHUS U IPOLIEC-COB
KHU3HECATEIILHOCTH

KUBOTHBIX. HaOmronate
OTIMCHIBAThH TIOBEJICHHE
KUBOTHBIX. Ha3pIBaTh
KOHKPETHBIC IIPUMEPBI
Pa3TUYHBIX TUKHUX KUBOTHBIX U
Hau-0o0Jiee pacpoCTpaHEHHBIX
JOMAI-HAX

KUBOTHBIX. OOBSACHATH POJIb
Pa3ITUYHBIX )KHBOT-HBIX B )KU3HU
4esoBeKa. XapakTepu30BaTh
CHOCOOBI TUTAHMUS, PACCETICHHUS,
nepeKuBaHus Hebaro-
MPUSITHBIX YCIIOBUH U
TTOCTPOMKY YKH-JTUIIT )KHBOTHBIMH

DKOJIOTHYECKHE
(bakTOpbI U UX
JefiCTBHE Ha

Cpenpl )KU3HU OpTraHu3-MOB
Ha 3emiie: BoHas,
MMOYBEHHAs, OpraHU3-MEeHHasl.

Jatb
XapaKTEPUCTUKY
OCHOBHBIM Cpe/iaM

BriaensTe 1 xapakTepru3oBaTh
CyIlle-CTBEHHBIC TIPU3HAKU CPET
’)kn3HU Ha 3emie. Ha3niBath

Hudposas
nmabopaTopusl 1o

AKOJIOTHH (JTaTYHK

OpraHu3M. VYcnoBust KU3HU OPraHU3MOB | KU3HH XapaKTCPHBIC IIPU3HAKH MYT-HOCTH, BJIaX-
B pasHBIX Cpelax. OpraHnu3smMoB — oOuTareien 3 Tux HOCTH, pH’ yI-
DKoJyiorudeckue (HakTopshI: cpen ’KHU3HU. XapaKTepu30BaTh JIEKHCJIOTO I'a-3a 1
abnoTHYe-CKHE, YEPTHI HpI/ICHOCO6'HeHHOCTI/I KHCHOpOHa)
OMOTUYECKHE U OpraHmusMoB K CPEac ux
aHTPOIIOT€HHBIE HA3EMHO- oburanus. Pacrio3HaBath 1
BO3JyILIHAas, XapaKTCpUu30BaTb
9KOJIOTHYecKHe (PaKTOPhI CPEIbl
Binusinue O60061eHue panee u3y- Br1sBUTE OCHOBHEBIE BbinenaTh 1 XapaKTepu3oBarh Hudposas
MIPUPOIHBIX YyeHHOro Marepuana. Or- JKOJIOTUYECKHUE HPU-YUHBI SKOJIOTHICCKHX J1a00paTopHsl 1Mo
¢bakTOpOoB Ha HOILIEHHE YEJIOBEKA K npo6aemsl Guoche- npobiem B brocdepe. HKOJIOTUH (AaTYHUK
OpraHu3M IIPUPOJIE B UCTOPUU Ye- psl. [IpoBectu IIporHO3MpOBATh TMO-CHEACTBUA | Brask-HOCTH, yriIe-
YeJIOBEKa. noBedecTBa. [IpobaeMsl OLIEHKY KauecTBa HUCTOLICHNA NPUPOIAHBIX KHCJIOTO Ta3a

O6uochepsl: UCTOIIEHUE

OKpYXKaro-1en

PECYpPCOB M COKpAILCHHUS

U KUCIIOPO/JIa)




IIPUPOAHBIX PECYPCOB,
3arps3HEeHne, COKpale-Hue
OHMOJIOTUYECKOTO
paszHooOpasusi. Peme-nue
9KOJIOTMUECKUX MPoOIIeM
ouocdepsl: paroHaATBHOE
UCTIOJIb-30BaHUE PECYPCOB,
oXpaHa IPUPO/IbI, Bce-o0Iee
HKOJIOTUYECKOE 00pa3oBaHMe
HaceJie-HHUS.

JlabopaTtopnas paboTa
«O11eHKa KadecTBa
OKpYKaroIlen Cpeabh»

Cpe/ibL.

OHOJI0THYE-CKOTO

pazHooOpasus. O6cyx1aTh Ha
KOHKPETHBIX IMPUME-Pax
HKOJIOTUYECKHUE TTPOOIIEMBI CBOE-
ro peruoHa u 6uocdeps! B
1eJI0M. ApryMEHTUPOBATh
HEO0OXOJMMOCTh 3aIUTHI
OKpY>Karolleu cpepl,
COOIOICHHSI TPABUIT
OTHOUIEHUS K )KMBOW 1 HE)KUBOU
npupo,ic. BEISIBISATE U OTICHUBATH
CTEMNEeHb 3a-TPSA3HEHUS
nomMenieHuii. PuKCUpoOBaAThH
pe3yNIbTaThl HAOIIOIe-HUH
nenathb BeIBOALL. CoOIronaTh
npaBuiia paboThl B KaOU-HETe,
oOpareHus ¢ 1ab0paToOpHBIM
000pynoBaHHEM
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