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eas u 3apaun

* peanu3alysi OCHOBHBIX 0011e00pa30BaTeIbHBIX IPOrpaMM MO y4eOHBIM IIpeaMETaM
€CTECTBEHHO-HAYYHOW HAIPABICHHOCTH, B TOM YHCJIE B PAMKaX BHEYPOUYHOU JEATEIILHOCTH
oOyJaronuxcs;

* pa3paboTKa U pean3aiisi pa3HOYPOBHEBHIX JOMOIHUTEIBHBIX 00I1€00pa30BaTEIbHBIX
IPOrpamMM €CTECTBEHHO-HAyYHOI HANPaBICHHOCTH, a TAK)KE WHBIX IIPOTPaMM, B TOM YHCJIE B
KaHUKYJSIPHBIA TEPHOT;

* BOBJICUCHHE YJAIINXCS U NMEJaroTHIeCKuX pabOTHUKOB B MPOEKTHYIO JEATEILHOCTD;

* OpraHu3anys BHEYIeOHOH e TeIHOCTH B KAHUKYJISIPHBIHN MEPHOJI, pa3paboTKa U peatn3aus
COOTBETCTBYIOIINX 00pa30BaTEeLHBIX MMPOrPaMM, B TOM YHCIIE ISl JIarepeid, OpraHn30BaHHBIX
00pa3oBaTeNbHBIMU OPTaHU3AIMSIMA B KAHUKYIISIPHBINA TIEPUO/T;

* MOBBIIIEHUE MPO(PECCHOHATEHOTO MAaCTEPCTBA MENAarOrMYeCKHX pabOTHUKOB LIEHTPA,
peann3yoIX OCHOBHBIE H JIOTIOJTHUTEIBHBIE 00111e00pa3oBaTenbHbIe porpaMMbl. Co3ianue
ueHTpa «Touka pocTa» nmpeamnoaraeT pa3BuTue 00pa3oBaTeabHON HHPPACTPYKTYPbI
00111€00pa30BaTEIHLHON OpraHu3aIii, B TOM YUCJIe OCHAIleHHne 00111e00pa3oBaTeIbHON
OpraHu3aIum:

* 000pyTOBaHHEM, CPEICTBAMH OOYUCHHS U BOCTIUTAHHS JUTS U3yUCHHUS (B TOM YHUCIIE
AKCIEPUMEHTAJILHOTO) MPEIMETOB, KYpPCOB, JUCIMILINH (MOAYJIEH) ecTeCTBEHHO-HAayYHOU
HaIPaBJICHHOCTH TPH pealn3allii OCHOBHBIX 00IIe00pa30BaTeIbHBIX IPOTPAMM U
JOTIOJTHUTEBHBIX 00I1e00pa30BaTENBHBIX MPOTPAaMM, B TOM YHCJIE JUIS PACHIMPEHHUS CO-
Jep>KaHus YIeOHBIX TpeaMeToB «Dusnkay, « XuMusi», «bruonorusy,

* 000pyIOBaHHEM, CPEICTBAMH OOYUSHHS ¥ BOCTIUTAHHS JUTS PEATH3AINHU IIPOTPaMM
JIOMIOJIHUTEIBHOTO 00pa30BaHUs €CTECTBEHHO-HAYYHOI HAallpaBIEHHOCTEH;

* KOMIIBIOTEPHBIM M HHBIM 00OPYJIOBAHUEM.

Konrenmust coBpeMeHHOT0 00pa30BaHUsI IOIPa3yMEBaET, YTO B y4eOHOM SKCIIEPUMEHTE
BEAYUIYIO POJIb JOJKEH 3aHITh CAMOCTOSTENbHBIN UCCIEA0BATENbCKUN YUCHUYECKHIT
skcrniepuMeHT. COBpeMEHHBIE SKCIIEPUMEHTAIBHBIC NCCIICAOBAHUS 110 OUOJIOTHH yXKe TPYIHO
MPEJCTaBUTh 0€3 NCIOJIb30BAHUS HE TOJIBKO aHAJIIOTOBBIX, HO ¥ IU(POBBIX H3MEPUTEIBHBIX
npubopoB. B @enepanbHoM rocyaapcTBeHHOM oOpa3oBarensHoM cTangapte (PI'OC)
MIPOIKCAHO, YTO OJHUM M3 YHHBEPCAIBHBIX YUCOHBIX ACHCTBU, MTPHUOOPETAEMBIX YUAIIIUMUCS
JIOJDKHO CTaTh YMEHUE «IIPOBEICHUS OMBITOB, IIPOCTHIX SKCIIEPUMEHTAIBHBIX UCCIICIOBAHUH,
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHUH C UCTIOIh30BAHUEM aHAIIOTOBBIX M ITUPPOBBIX
M3MEPUTENBHBIX TPUOOPOBY». YUeOHBIN SKCIIEPUMEHT 110 OUOJIOTUH, TIPOBOJAUMBIN Ha
TPaTUIIMOHHOM 000PYIOBaHUH, 0€3 MPUMEHEHHS TU(PPOBBIX TA00PATOPHIA, HE MOKET
MO3BOJIMTH B MOJIHOM Mepe PElINTh BCE 33a/1a4l B COBPEMEHHOM IIKOJIe. DTO CBS3aHO C PSAOM
MIPUYUH:

* TPAUIIMOHHOE IIKOJILHOE 000PYJI0BaHUE H3-3a OTPAHUYCHUS TEXHHUECKIX BO3MOYKHOCTEH HE
MO3BOJISIET TPOBOJIUTH MHOTUE KOJTMUYECTBEHHBIC UCCIICIOBAHUS;

* [UIUTETILHOCTD MPOBECHIS OMOJIOTHUECKUX UCCIIeI0BaHUI HEe BCeTaa

* COTJIaCyeTCs C JUTUTENbHOCTHIO YUeOHBIX 3aHATHI;

* BO3MOKHOCTb ITPOBEJICHHUSI MHOTHX MCCIIEOBAaHUM OTpaHUYMBAETCS TPEOOBAHUSMU TEXHUKU
6e3omacHocTH u ap. [ludposas nabopatopurs NOTHOCTHIO MEHSIET METOJIUKY U COACPKAHHE
AKCMEPUMEHTATILHON NESTENIHOCTH U PELIaeT BhIIIeTiepedncaeHHbIe TpooneMsl. [Inpoxuii
CHEKTp JAaTUYUKOB MO3BOJISIOT YUALTUMCS 3HAKOMUTHCS C TTapaMeTpaMu OHOJIOTHYECKOTO
AKCMIEPUMEHTA HE TOJBKO Ha KAYeCTBEHHOM, HO U Ha KOJIMYECTBEHHOM ypoBHe. [{udponas
nabopatopusi MO3BOJISET BECTU JITUTENbHBIN SKCTIEPUMEHT J1aXKe B OTCYTCTBUU
AKCIEPUMEHTATOPA, a YACTOTa UX U3MEPEHUI HETIOABIaCTHA YEJIOBEUECKOMY BOCTIpUATHIO. B



nporecce GOpMUPOBAHUS IKCTIEPUMEHTAIBHBIX YMEHHUI YICHUK 00ydaeTcs MpeCTaBIsATh
uHpopMaInno 00 UCCIETOBAaHUU B YETHIPEX BUIAX:
* B BepOaIbHOM: OIIMCHIBATh AKCIIEPUMEHT, CO3/[aBaTh CIIOBECHYIO MOJEIb SKCIIEPUMEHTA,
(UKCHUpPOBAaTH BHUMAHKE HA U3MEPSIEMbIX BEIMYMHAX, TEPMHHOJIOTHH;
* B TAOJIMYHOM: 3aIOJHATH TAOIMIIBI IAHHBIX, JIEXKALUX B OCHOBE IIOCTPOEHUS rpapuKoB (IIpU
9TOM Y YYalIUXCsl BO3HUKAET NEPBUYHOE MPEICTABICHUE O MAcIITabax BEJIHYUH);
* B rpa)u4ecKOM: CTPOUTH I'paUK 1O TAOIUIHBIM TAHHBIM, YTO JaET BO3MOYKHOCTD IIepexo1a
K BBIJIBMDKEHUIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEX/ly BEJIMUYNHAMU (TIPU 3TOM YUUTEIb
[IOKa3bIBAET PEUMYILIECTBO B BU3yalM3allli 3aBUCUMOCTEN MEX Iy BEIMUMHAMHU, HATJISAHOCTh
1 MHOTOMEPHOCTH); B BUJIE MATEMAaTUYECKUX YPaBHEHUN: JaBaTh MaTeMaTHUECKOE ONMCaHUE
B3aMMOCBSI3H BEJIUYHMH, MAaTEMaTHICCKOE 0000IICHHE.
* (popmMupoBaHUE HCCIEA0BATENBCKUX YMEHUN yUALIUXCS, KOTOPBIE BHIPAXKAIOTCS B CIIETYIOLIUX
JNENCTBHUAX:

1. onpenenenue npoodIeMsl;
. IOCTAHOBKA HCCJIEI0BATENIbCKON 3a1aun
. IJJTAHUPOBaHUE PEIleHUs 3aJauu;
. IOCTPOEHUE MOJICIIEH;
. BBIIBIDKEHUE TUIIOTES;
. OKCIIEpUMEHTAJIbHAs IPOBEPKA TUIOTE3;

N N BN

. AHAJIN3 JaHHBIX SKCIICPUMCHTOB UJIN Ha6.]'IIO)IeHI/II71;

o0

. hopmynupoBaHue BHIBOIOB.

B ocHOBY 00pa3oBartenbHOI TPOrpaMMbl 3aJI0KEHO MPUMEHEHNE IU(PPOBBIX Ta00paTOPHIA.
Tematuka npeio)KeHHbIX IKCIEPUMEHTOB, KOJIMYECTBEHHBIX OMBITOB, COOTBETCTBYET
CTPYKTYpe MpUMepHO 00pa30BaTeIbHOM MPOrpaMMbl IO OMOJIOTHH, COAEPKAHUIO
denepanbHOTO TOCYAAPCTBEHHOTO 0Opa3oBarenbHoTo cTanaapra (PI'OC) ocHOBHOTO 0011IeT0
o0OpazoBaHwUsI.

Ha 6a3e uentpa «Touka pocta» obecriednBaeTcs peanusaius 00pa3oBaTeIbHbIX POrpamMm
€CTECTBEHHO-HAYYHON U TEXHOJOTUYECKOW HaPaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU
¢ TpeOOBaHUAMHU 3aKOHOAATEILCTBA B cpepe 0Opa3oBaHUs U ¢ y4ETOM PEKOMEH 1Al
®denepanbHOrO oneparopa yuedHoro npeamera «buonorus». O6pa3oBarenbHas mporpaMmma
MO3BOJISIET MHTETPUPOBATH pPeau3yeMble 371eCh MOAX0/Ibl, CTPYKTYPY U COJEpKaHUE MPU
opranu3anuu ooydenus Ouosioruu B 5S—11 kiaccax, BBICTPOGHHOM Ha 6ase J1000To 13
JOCTYIHBIX yueOHO-MeToanueckux komiuiekcoB (YMK).Mcnons3oBanue o0opy1oBaHus IEHTpa
«Touka pocta» npu peanuzauuu ganHoi Ol mo3BossieT co3aaTh YCIOBUS:

* JUISL pACIIMPEHUS COJEPIKAHUS MKOJIBHOTO OMOIOTHYECKOTO 00pa30BaHus;

* JUISI TIOBBIIICHUS TO3HABATEIBHOM aKTUBHOCTH O0YYAIOIINXCS B €CTECTBEHHO-HAYUHOI
o0acTu;

* JUTSL pa3BUTHSI TUYHOCTH pebeHKa B mpoiiecce 00ydeHus: OMOIOTHH, €ro CIOCOOHOCTEH,
(hopMHUPOBaHUS U YIOBIETBOPEHHSI COIMAILHO 3HAUMMBIX HHTEPECOB M MOTPEOHOCTEH;

* IUTst pabOTHI ¢ OIaPEHHBIMU MIKOJILHUKAMU, OPraHU3allii UX Pa3BUTHS B PA3IMYHBIX 00IACTIX
00pa3oBaTeNbHOM, TBOPUECKOi HesTenbHOCTH. [IpuMensis udpoBbie 1abopaTOpHH HAa ypoKax
OMOJIOTHH, yYallIUeCs CMOTYT BBIMIOJTHUTH MHOKECTBO JIA0OPATOPHBIX PabOT M IKCIIEPUMEHTOB
10 IPOrpaMMe OCHOBHOM IIKOJIBI.

buosorus pacrenuii: J[pixanue nmuctoeB. [[pixanue kopuei. [lornomenue Boapl KOpHAMU
pactenuii. KopueBoe nasnenue. Mcnapenue Bobl pacteHussiMu. PoTocunTes. JpixaHue cemsiH.
YcnoBus npopactanusi ceMsH. Teronto0nuBbIe U X0I0J0CTOMKUE PACTEHHUSL.



3oo0s0rus: M3yduenue 0JHOKICTOUHBIX )KUBOTHBIX. V3yueHre BHEIIHETO CTPOCHUS JI05KICBOTO
4yepBsi, HAOIIOICHHE 32 €T0 MEePEIBIKEHUEM U PEaKIIUIMH Ha BHEITHUE pa3apakeHus. Vzyuenue
CTPOEHUSI MOJUTIOCKOB TI0 BJIQYKHBIM IpenaparaM. M3ydeHue MHOrooOpasus WICHHCTOHOTUX IO
KoJueKusaM. Vizyuenne cTpoeHus peId Mo BIaXKHBIM MpenapaTtaMm. M3ydenne cTpoeHus NTul.
W3yuenne cTpoeHHst MIEKOMUTAIONIUX 0 BIAXKHBIM TpernapaTaM. BoiHbIe )KHBOTHEIE.
TennokpoBHBIE U XOJIOTHOKPOBHBIE )KUBOTHBIC
YenoBek u ero 310poBne: M3yuenue kpooooOpanieHus. Peakius CCC Ha 103UpOBaHHYIO
Harpy3Ky. 3aBUCHMOCTh M@Ky Harpy3Koi ¥ YpOBHEM dHEpPreTudeckoro oomena. ['azooomeH B
nérkux. Mexanusm nérounoro apixanus. Peakuus JIC Ha ¢pusudeckyro Harpy3Kky. JKu3HeHHas
€MKOCTB JIETKUX. BrienuTenpHast, qpIxaTesibHas ¥ TEPMOPETYIIATOpHAs QYHKIIHS KOXKH.
JeiictBue pepMeHTOB Ha cyOCcTpaT Ha puMepe KaTaniasbl. [Ipucrnoco0IeHHOCTh OPraHu3MOB K
cpene oouTaHusl.
OO0mas o6uoJiorus: JlelictBue pepMeHTOB Ha cyOCcTpaT Ha IpUMepe KaTtanasbl. PazinoxeHue
H202. Bausnue pH cpenpl Ha akTHUBHOCTH (pepMeHTOB. DaKTOPHI, BIUSAIONIUE HA CKOPOCTh
nporecca porocuHTe3a. M3yueHne KIETOK U TKaHeH pacCTeHUH W KUBOTHBIX HA TOTOBBIX
MUKpOIIpernaparax 1 ux oIicanue. BrIsBIeHNE H3MEHYMBOCTH Y OpTraHU3MOB. BrisiBrieHne
MPUCTIOCOOIEHUH Y OPraHU3MOB K cpejie OOuTaHusl (Ha KOHKPETHBIX MpUMeEpax).

B o6pazoBarensHoit mporpamme 10-11 kinaccoB npecTaBieHbl CAEAYIONINE pa3Iebl:

1. Knerka

2. Pa3MHOK€HUE U pa3BUTHE OPraHU3MOB

3. OCHOBBI T€HETUKH U CEJIECKIIUH

4. Bun

5. DKocuCTEMBI

bronornueckoe HaOMIOACHHUE U SKCTIEPUMEHT MPOBOATCS B (popme JabopaTOpHBIX padboT
U IeMOHCTpalui. JleMOHCTpallMOHHBIN SKCIEPUMEHT IPOBOIUTCS B CIEAYIOIIMUX CIydasX:

a) UMEIoILeecs B HATMYMH KOJIMYECTBO MPHUOOPOB U HUPPOBBIX JATIYMKOB HE TIO3BOJISET
OpraHu30BaTh MHAWBUIYAJIbHYIO, IAPHYIO WK I'PYIIIOBYIO JIAOOPATOpHYIO padoTy;

0) SKCIIEPUMEHT UMEET HEOOJIBIIYIO TPOJOKUTENILHOCTD U CII0KHOCTh U BXOJIUT B

CTPYKTYPY YpOKa.

Oc00eHHOCTH COlepP:KAHUA CTPYKTYPHBIX KOMIIOHEHTOB padoueii mporpaMMbl 1o
Omosiorum B 5—9 Ki1accax ¢ uCnoJib30BaHueM 000pyaoBaHus neHrpa «Touka pocray»

Ilnannpyemble pe3yjbTaTbl 00ydeHus mo Kypey «buosorus . 5—9 kiaace» .
[IpeameTHBIEe pe3ynbTaThl:

1) dbopMupoBaHue IEHHOCTHOTO OTHOIIEHUS K )KUBOW MIPUPOJIE, K COOCTBEHHOMY
OpraHu3My; HOHUMaHHe POJu OMooruu B (GOPMUPOBAHUM COBPEMEHHOM €CTeCTBEHHO-HAYYHOU
KapTUHBI MUDA;

2) yMeHHe MPUMEHATh CUCTEMY OMOJIOTHYECKUX 3HAHUIN: PaCKPBIBAaTh CYLIHOCTh JKHUBOTO,
Ha3bIBaTh OTINYHS KUBOTO OT HEKHUBOTO, IEPEUUCIIATH OCHOBHBIE 3aKOHOMEPHOCTH
opranu3zaiuu, (yHKIHOHUPOBAHUS OOBEKTOB, SIBICHUH, IPOLIECCOB )KUBON MPHUPOJIBI,
SBOJIFOLIMOHHOTO Pa3BUTHS OPraHMYECKOIO MUPA B €70 €AMHCTBE C HEXXUBOW ITPUPOIOH;
c(OpPMHUPOBAHHOCTH MPEACTABICHUIN O COBPEMEHHON TEOPUH 3BOJIIOLIUU U OCHOBHBIX
CBUJETEIBCTBAX IBOJIIOLINY;

3) BiaieHNe OCHOBAMHU MOHSATHIHOTO arnapara ¥ Hay4HOTO sI3bIKa OMOJIOTHU:
HCII0JIb30BAHNE U3YUYEHHBIX TEPMUHOB, MIOHATHI, TEOPUI, 3aKOHOB U 3aKOHOMEPHO CTEN IS
00BsICHEHUS Ha0II0JaeMbIX OMOJIOTHYECKUX OOBEKTOB, SBJICHUN U MTPOLIECCOB;



4) noHnMaHue crocoOOB MOJyYeHUsI OMOIOTUYECKUX 3HAHUIN; HAJTMUUE OIbITa
KCIIOJIb30BAHUSI METOJIOB OMOJIOTUH C LEBIO U3YUEHUS KUBBIX 00BEKTOB, OMOJIOTMUECKHUX
SIBIICHUH U TPOLIECCOB: HAOJIOACHUE, ONIICAHUE, TPOBEACHNE HECIOKHBIX ONOIOTHUECKUX
OTIBITOB U PKCIIEPUMEHTOB, B TOM YHCJIE C MUCMOJIH30BAHNEM aHAIIOTOBBIX U MHU(PPOBBIX MPUOOPOB
Y UHCTPYMEHTOB;

5) yMeHue XapakTepru30BaTh OCHOBHBIE IPYIIIBI OPraHU3MOB B CUCTEME OPTaHHIECKOTO
Mupa (B TOM YHCIIC BUPYCHI, OAKTEPUU, PACTCHHUS, TPHUOBI, J)KUBOTHBIC): CTPOCHHE, TIPOIECCHI
KU3ZHEJCATCILHOCTH, UX ITPOUCXO0XKICHNE, 3HAUCHNUE B TIPUPOJIC U )KU3HH YCIIOBEKA;

6) ymeHHEe OOBSCHSATD NOJIOKEHNE YEIOBEKa B CUCTEME OPraHUYECKOTO MHUPA, €T0
MIPOUCXOXKICHHUE, CXOCTBA U OTIIUYHSI YEIOBEKA OT JKUBOTHBIX, XapaKTEPU30BaATh CTPOCHHUE H
MIPOIIECCHI JKU3HEIEATSIILHOCTH OpraHu3Ma 4eJlOBEeKa, €ro MPUCIIOCOOICHHOCTD K Pa3INYHBIM
9KOJIOTMYECKUM (pakTopam;

7) yMeHUEe OTMCHIBATh KICTKH, TKAHH, OPTaHbl, CHCTEMBI OPTaHOB U XapaKTEPHU30BaTh
BOKHEHTIIE OMOJIOTHYECKHE MTPOIIECCHI B OpraHU3Max pacTeHUH, )KUBOTHBIX U YCIIOBEKA;

8) chopmMupoBaHHOCTH MPEACTABICHUIN O B3aUMOCBS3U HACJIEIOBAHUS TTOTOMCTBOM
MIPU3HAKOB OT POJTUTEILCKUX (POPM C OpraHu3anreil KJISTKH, HATHIHEM B HEH XpOMOCOM Kak
HOCHUTEJIEH HaCJIeICTBeHHON nH(popMaIuu, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HACIEOBAH sl
MIPU3HAKOB;

9) chopMUpOBaHHOCTH NMpeACTaBIEHUIN 00 OCHOBHBIX (PAKTOpaxX OKpYXKarollel cpenbl, UxX
POJTH B KU3HENEATSIHHOCTH U BOJIIOIIIH OPTaHU3MOB; MPEJICTaBIICHHE 00 aHTPOTIOTEHHOM
(dakrope;

10) chopmupoBaHHOCTD MpEACTABICHUIN 00 SKOCUCTEMAX M 3HAYCHUU OMOpPa3HOOOpasus; O
rI100aTBHBIX KOJOTUYECKUX MPpoOiieMax, CTOSIINX Mepel YeIOBEYECTBOM U Ccloco0ax ux
MIPEOI0JICHUS;

11) ymenue pemats yueOHbIE 3a1a4 OMOJOTHYECKOTO COACPKAHHUS, B TOM YHCIIC
BBISIBIISITH IPUYMHHO-CIICJICTBEHHBIE CBS3H, TPOBOJIUTH PACUETHI, IeJaTh BHIBOAbI HA OCHOBAaHUU
MOJIy4YE€HHBIX PE3y/IbTaTOB;

12) ymenue co3iaBaTh 1 IPUMEHSTH CIIOBECHBIE U rpaduuecKue MOAETHU JJIsl OObSICHEHUS
CTPOEHUS JKUBBIX CUCTEM, SIBJICHUH U MPOLIECCOB KUBOU IPUPO/IBI;

13) noHumaHue BKJIa/la POCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE OMOIIOTUYECKUX
HayK;

14) BnageHue HaBbIKaMH PabOTHI ¢ HHPOPMAIHEH OHOIOTUYECKOTO COIePIKaHNUS,
MIpeJICTaBICHHON B pa3HO (hopMe (B BUAE TEKCTa, TAOIMYHBIX JaHHBIX, CXeM, TpadUKOB,
ayarpamm, Mojenei, n300paskeHui ), KpUTHYECKOT0 aHAIM3a HH(POpPMAaIMK U OLIEHKH ee
JOCTOBEPHOCTH;

15) ymenue miaHupoBaTh MO pyKOBOJACTBOM HAaCTaBHHUKA U MIPOBOJUTH y4eOHOE
MCCIIeIOBAaHUE UITU TIPOEKTHYIO paboTy B 00JaCTH OMOJIOTUH; C YIE€TOM HaMEUYEeHHOH 1eTn
dbopMynupoBarth MpooiIeMy, TUIoTe3y, CTABUThH 3a/1a4H, BBIOMPATh a/IeKBATHBIE METOIBI IS UX
penieHus, (GOpMyIupOBaTh BHIBOABI; MYOTUYHO MPEICTABISTH MOTYyYCHHBIE PE3YIbTATHI;

16) ymeHHe UHTETpUPOBATh OMOJIOTUYECKHE 3HAHUSI CO 3HAHUSIMU JAPYTUX YUSOHBIX
MPEeIMETOB;

17) chopMupOBaHHOCTH OCHOB SKOJIOTHYECKON IPaMOTHOCTH: OCO3HAHHE HEOOXOUMOCTH
JEVCTBHI 1O COXpaHEHUIO OMOPa3HOOOpa3Hs U OXpaHe MPUPOIHBIX SKOCUCTEM, COXPAHEHHUIO U
YKPETIJICHHUIO 3/T0POBBS YETIOBEKA; yMEHUE BHIOUPATH 11€JIeBbIe YCTAHOBKU B CBOUX JACHCTBHSIX U
MOCTYIKaX [0 OTHOIICHUIO K KUBOU MPUPOJIE, CBOEMY 3/I0POBBIO U 3I0POBBIO OKPYKAIOIIUX



18) ymeHue ucnoap30BaTh NPUOOPETEHHBIE 3HAHUS U HABBIKU JJIs1 3J0pOBOrO 00pas3a
KHU3HH, COATTAHCHPOBAHHOTO MUTAHUS U (PU3NUECKON aKTUBHOCTHU; HETIPUATHE BPEIHBIX
MIPUBBIYEK U 3aBUCHMOCTEH; yMEHHE MTPOTHUBOICHCTBOBATH JDKEHAYYHBIM MAaHUIYIISALIUSAM B
001aCcTH 310pOBbS;

19) oBnagenue npueMaMu OKa3aHUs [IEPBOM TOMOIIY YEJIOBEKY, BhIpAIlIMBAHUS
KYJBTYPHBIX PACTCHHIA U yXO0/a 32 JOMAITHUMH KUBOTHBIMHU.

IInanupyemsle pe3yjbTaThl 00yueHus no kypcey «buosnorus . 10—11 kaace»
OcBoenue yueOHOTO npeameTa «buosorus» Ha ypoBHE cpeiHEro o0I11ero oopa3oBaHus J0HKHO
o0ecrieunBaTh JOCTIDKEHHUE CIEAYIONINX MPEIMETHBIX, METAPEIMETHBIX U JINYHOCTHBIX
00pa30BaTeNIbHBIX PE3y/IbTATOB.

IIpeameTrHbie pe3yabTaThl

[IpenmeTHbIe pe3yabTaThl 00yUeHUs: OMOJOTUH TOJIKHBI 00eCTIeYnBaTh:

* (hopMupoBaHKE IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIE, K COOCTBEHHOMY OPraHHU3MY;
MOHUMaHHUE POJIH OMOJIOTHU B POPMUPOBAHNH COBPEMEHHON €CTECTBEHHOHAYYHOW KaPTHHBI
MUDpA;

* YMEHHUE MPUMEHSTh CHCTEMY OMOJIOTUYECKUX 3HAHUN: PACKPBIBAThH CYITHOCTH JKUBOTO,
HA3bIBATh OTIIMYUS )KUBOTO OT HEKHUBOTO, TIEPEUHCIIATH OCHOBHBIE 3aKOHOMEPHOCTH
opranu3zaiun, (yHKIHOHHPOBAHUS 00BEKTOB, SBJICHUH, MPOIIECCOB )KUBOM MPHPOIHI,
HBOJTIOIMOHHOTO PAa3BUTHSI OPraHUIECKOTO MUPA B €T0 €JMHCTBE C HEKUBOU MPUPOION;

* chopMUPOBAHHOCTH MPEICTABICHUN O COBPEMEHHON TEOPHUH SBOJIIOIIMH U OCHOBHBIX
CBUJETEIHCTBAX IBOJIOLNH;

* BJIaJICHHE OCHOBAMHM MOHATUIHOTO amnmapaTa U Hay4HOTO si3bIKa OMOJIOTUU: UCIIOJIb30BaHHE
M3Y4YEHHBIX TEPMUHOB, TIOHATHH, TEOPUH, 3aKOHOB U 3aKOHOMEPHOCTEH JJ11 0ObSICHEHUS
Ha0II0AaeMbIX OMOJIOTHYECKUX 00BEKTOB, SIBICHUH U TIPOIIECCOB;

* IOHUMAaHHUE CIIOCOOOB MOTY4YEHUs OMOJOTHYECKUX 3HAHUN; HAJIMYUE OIBITA UCIIOJIb30BAHUS
METO/I0B OMOJIOTHH C IEJIbIO U3YUECHHUSI )KUBBIX 00BEKTOB, OMOJIOTHUECKUX SIBJICHUN U
MpoLIecCOB: HAOIIOACHNE, ONMCAHUE, IPOBEACHNUE HECIOKHBIX OMOJIOTHYECKUX OTIHITOB U
AKCIIEPUMEHTOB, B TOM YHCJIE C UCIIOJIb30BAaHUEM aHAJIOTOBBIX U IIU(POBLIX TPUOOPOB U
UHCTPYMEHTOB;

* YMEHHE XapaKTepU30BaTh OCHOBHBIE I'PYIIIbI OPraHU3MOB B CHCTEME OPraHHUYECKOro Mupa (B
TOM YHCJIE BUPYCHI, OaKTEPHH, PACTEHHUS, TPUObI, )KUBOTHBIE): CTPOCHHE, TTPOIIECCHI
KU3HEJCATENLHOCTH, UX IPOUCXO0XKICHNE, 3HAYCHHE B IPUPOJIC U JKU3HH YEIIOBEKA;

* YMEHHE OOBSICHSTH MOJIOKEHHE YeJIOBEKa B CUCTEME OPraHM4eCcKOro Mupa, ero
MIPOUCXOXKICHHUE, CXOACTBA U OTIUYUS YEIOBEKA OT KUBOTHBIX, XapaKTEpU30BaTh CTPOCHUE U
MIPOLIECCHI KUZHECATEILHOCTH OpraHiu3Ma 4eJoBeKa, ero MPUCIOCOOICHHOCTh K pa3InyHbIM
9KOJIOTHYECKUM (aKTOpaM;

* YMEHHUE HCI0JIb30BaTh IPHOOPETEHHbIE 3HAHUS U HABBIKU JJIs1 3JJ0pOBOr0 00pa3a KU3HH,
cOaaHCUPOBAHHOTO MUTAHUS U (PU3NYECKOI aKTUBHOCTHU; HETIPUATHE BPEHBIX IPUBBIUEK U
3aBHCUMOCTEH; yMEHHUE MPOTHUBOICHCTBOBATH JKEHAYYHBIM MAHUMYIISIIUAM B 00JIaCTH
3J10pOBbBS;

* YMEHHUE OIUCHIBATh KJIETKH, TKAaHU, OPTaHbl, CHCTEMbI OPI'aHOB U XapaKTepPH30BaTh BaXKHEHIIINE
OMOJIOTHYECKHE TIPOLIECCH B OpraHu3Max pacTeHUH, )KUBOTHBIX M YEJIOBEKa;

* ¢(hOpMUPOBAHHOCTb MPEJCTABICHUN O B3aMMOCBS3H HACJIEJOBAHUS IOTOMCTBOM IPHU-3HAKOB
OT POAUTENBCKUX (POPM C OpraHu3anuei KIeTKH, HATMYUEM B Hell XpOMOCOM Kak HOCUTeNeH
HaclleICTBEHHON MH(POpMAaLIUU, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HACJIE0BAaHUS PU3HAKOB;



* chopMUPOBAHHOCTH NIPEJCTABICHUN 00 OCHOBHBIX (PaKTOPaX OKPYXKAIOIICH CpeIbl, X POJIH B
KU3ZHEJCATCILHOCTH U HBOJIIOIIUY OPTaHU3MOB; MPEACTABICHUE 00 aHTPOIIOTCHHOM (haKTOpE;
* chopMHUPOBAHHOCTH NIPEJCTABICHUM 00 SKOCHUCTEMAaX U 3HAUCHUU OHOPa3HOOOpa3us; o
IJI00ATBHBIX KOJOTUYECKUX MPOOIIeMax, CTOSIINX IEePET YeIOBEYSCTBOM U CIIOCO0axX UX
MIPEOJI0JICHUS;
* YMCHHE pelIaTh yaeOHbIC 33]a91 OMOJIOTHIECKOTO COICPIKAHUS, B TOM YHCIIC BBISBIISTH
MIPUYHUHHO-CIICJCTBCHHBIC CBSI3HU, IIPOBOJUTEL PACUYETEHI, JIeJaTh BHIBOIBI HA OCHOBAHHU
MOJIyYEHHBIX PE3YJIbTATOB;
* YMCHHEC CO3/IaBaTh U MPUMEHSTH CIIOBECHBIC U rpaduuecKkue MOAeH IS OObSICHCHHUS
CTPOEHUS JKUBBIX CUCTEM, SIBJICHUH ¥ MPOIIECCOB JKUBOW TIPHUPO,IBI;
* IOHUMaHUE BKJIAJIa POCCUICKUX U 3apyOCIKHBIX YUEHBIX B PA3BUTHE OMOJIOTUYECKHIX HAYK;
* BJIaJICHHE HaBbIKaMU paOOTHI ¢ UHPOpMaIHeld OMOJOrHYeCKOr0 COIepKaHus, IPECTaB-
JIEHHOM B pa3Hoil hopme (B BUE TEKCTa, TAOTMYHBIX JAHHBIX, CXeM, TpaUKOB, AUArpamm,
Moenel, n300pakeHuil), KpUTHYECKOTO aHaJIn3a HH(OPMAaIIUK U OLIEHKU €€ JOCTOBEPHOCTH;
* YMEHHE IJIAHUPOBATH T10]] PYKOBOJICTBOM HACTaBHUKA U TIPOBOJIUTH yU4eOHOE UCCIICIOBAHNE
WM MIPOEKTHYIO paboTy B 007acTH OHMOJIOTHY; C YUETOM HaMEUEHHOU 1enu (popMynnpoBaTh
po0ieMy, TUTIOTE3Y, CTABUTH 3a/1a49H, BRIOMPATh aJICKBAaTHBIC METOIBI JUTS UX PEIICHHUS,
(hopMyITMPOBaTh BBIBOIBI; TyOJIMYHO MPEACTABIIATEH TOTYICHHBIE Pe3yIIbTATHI;
* YMEHHE HHTETPUPOBATH OMOJIOTUIECKHE 3HAHKS CO 3HAHUSAMH JIPYTHX YICOHBIX ITPEIMETOB;
* cpOpMHUPOBAHHOCTH OCHOB YKOJIOTHUECKOW I'PAMOTHOCTH: OCO3HAHUE HEOOXOIMMOCTH
JNEUCTBHI 1O COXpaHEHUIO OMOPa3HO0Opa3usl U OXpaHe MPUPOTHBIX IKOCUCTEM, COXPAHEHUIO U
YKPETICHHUIO 3/I0pPOBbS YEJIOBEKA; YMEHHE BHIOMPAThH 11€JIEBbI€ YCTAHOBKH B CBOMX JEHCTBUSX U
MOCTYIKaX 110 OTHOIIEHUIO K KUBOH MPUPOJIE, CBOEMY 3I0POBBIO U 3/I0POBBIO OKPYKAIOIIHX.
MeTtanpeaMeTHble pe3yabTaThl

YHuBepcaabHbI€ T03HABATENIbHBIE NEUCTBUS ba3oBblie JOrnyecKue JeHCTBUS:
* BBISABIIAATH U XapaKTEPU30BATh CYIIECTBEHHbIC IPU3HAKN OUOJIOTUYECKUX OOBEKTOB (SIBJICHHUI);
* YCTaHABJIMBATh CYLIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIMN ONOIOTHYECKUX 0OBEKTOB,
OCHOBaHUS 11 0000IIEHUS U CPaBHEHUS, KPUTEPUH ITPOBOIMMOTO aHATIN3a;
* ¢ yu€TOM MPEeJI0KEHHON OMOJIOTHYECKOM 3a/1a4uM BBISBIISATH 3aKOHOMEPHOCTU U POTHUBOPEUHUS
B paccMaTpuBaeMbIX GakTax U HaOMIOJECHUSX; IIPeAsIaraTb KpUTEPUH VIS BBISBICHUS
3aKOHOMEPHOCTEN U MIPOTUBOPEUMH;
* BBIABIIATH ACPUIUTH HHPOPMAIMH, JAHHBIX, HEOOXOAUMBIX JJISl PeLICHUS TIOCTABICHHON
3a/1a4u;
* BBISIBIIATH IPUYMHHO-CJIEICTBEHHBIE CBSI3H MPU U3YYCHUH OMOJIOTUYECKUX SBIICHUHN U
MIPOLIECCOB; I€TaTh BHIBObBI C UCIIOIb30BAHUEM JETYKTUBHBIX M MHAYKTUBHBIX YMO3aKIIOUCHHH,
YMO3aKTIOUYEeHUH M0 aHAJIOTUuH, POPMYIUPOBATH TUTIOTE3BI O B3AUMOCBS3SIX;
* CaMOCTOATEIHHO BBIOUPATh CTIOCO0 pelieHus yueOHOM Onoorndeckoi 3a1aun (CpaBHUBATh
HECKOJIbKO BapUaHTOB PEIICHHUs, BEIOUPATh Hanbojee MoIXoASIIui ¢ yI€TOM CaMOCTOSITENTEHO
BBIZICTICHHBIX KPUTEPHUEB).
ba3zoBble uccienoBare/ibCKue AeUCTBUA:
* HCIIOJIb30BaTh BOMPOCHI KaK UCCIIEOBATEILCKUN MHCTPYMEHT MO3HAHUS;
* (hopmynHpoOBaTH BOMPOCH, PUKCUPYIOIINE Pa3pbIB MEXKAY PEATbHBIM U JKeTIaTelbHbIM
COCTOSTHUEM CHTYalluH, 00BEKTa, 1 CAMOCTOSATEIBHO YCTaHABIMBATh HCKOMOE U JIAHHOE,

(hopMHUpOBATh TUTIOTE3Y 00 HCTUHHOCTH COOCTBEHHBIX CYXKACHUN U CYXKICHUH IPYTrHX,
apryMEeHTHPOBATh CBOIO MO3UINI0, MHCHHE;
* IPOBOJIUTH 110 CAMOCTOSITENILHO COCTABICHHOMY TUTAHY OIIBIT, HECJIOKHBINA OHOTOTHUECKUN



HKCTIEPUMEHT, HEOOJIBIIIOE NCCIICA0OBAHHE M0 YCTAHOBICHHIO 0COOCHHOCTEH OMOIOTHYECKOTO
00BEKTa N3YYCHHS, TPUUMHHO-CIICICTBEHHBIX CBS3EH M 3aBHCUMOCTEH OMOJIOTMYECKIX
00BEKTOB MEXKy COOOM;
* OIICHUBATh PUMEHUMOCTH M JJOCTOBEPHOCTh MH(POPMAIINH, ITOJTyICHHOH B X0/1€
OMOJIOTUYECKOTO HCCIIEIOBAHNUS (SKCIIEPUMEHTA);
* CaMOCTOATEIbHO (POPMYIUPOBATh 0000IEHNS U BBIBO/IBI IO pe3ybTaTaM MPOBEAEHHOTO
HaOJIOIEHUS, OTIBITA, UCCIICAOBAHMS, BIAIETh MHCTPYMEHTAMHU OLIEHKU JOCTOBEPHOCTH
MOJTy4EHHBIX BBIBOJIOB U 0000IIICHHUI;
* IPOrHO3UPOBATH BO3MOKHOE JIabHEHIIIEe Pa3BUTHE OMOJIOTHYECKUX POIIECCOB U UX
MIOCTIE/ICTBUS B aHAJIOTUYHBIX MIIM CXOJIHBIX CUTYAIIHSIX, a TAK)KE BBIIBUTATh TPEATIOJIOKCHHUS 00
WX Pa3BUTHH B HOBBIX YCIIOBHUSIX U KOHTEKCTAX.
Pa6ora ¢ undopmanmueii:
* IPUMEHSTH Pa3IMYHBIE METOJIbI, HHCTPYMEHTBI U 3alIPOCHI TP TMIOUCKE U 0TOOpE
Onosornyeckoit MH(GOPMAINK WM JAHHBIX U3 HCTOYHUKOB C YUETOM MPEUIOKEHHON YaeOHOH
OMOJIOTMYECKOM 3aJ1a4H;
* BEIOWPATh, AaHATH3UPOBATH, CHCTEMATH3UPOBATh U HHTEPIPETHPOBATH ONOJIOTHIECKYFO
WHGOPMAIIHIO PA3INYHBIX BUAOB U (POPM peACTaBICHUS;
* HaXO/IUTh CXOJTHBIE apT'YMEHTHI (TIOITBEPIKIAIOIINE WIIH OMPOBEPTarOIINe OJHY U TY K€ UL,
BEPCHIO) B Pa3IMUHBIX HH(POPMAIIMOHHBIX HCTOYHUKAX;
* CaMOCTOATEIBHO BbIOMPATh ONTUMANIbHYIO (OpMY IIpE/ICTaBICHUS] MUHPOPMALUK U
WUTIOCTPUPOBATH PelIaeMble 3a7jaui HECIOKHBIMU CXEMaMU, TuarpaMMaMu, HHON rpadukoit u
UX KOMOMHAILIUAMHU;
* OLIEHUBATh HAJIEKHOCTh OMOJIOrHUECKON HHPOPMALIMH 110 KPUTEPHUSIM, PEATI0KEHHBIM
yauTeneM uiu chopMyIUpOBAHHBIM CAMOCTOSITENHHO;
* 3(ppexkTUBHO 3aTTOMUHATH U CUCTEMATU3UPOBATh HH(POpMAIIHIO;
* OBJIQ/IETh CUCTEMOMN YHUBEPCAIbHBIX TO3HABATENBHBIX ACHCTBUI 00ecIiedynBacT
c(OpMUPOBAHHOCTh KOTHUTHUBHBIX HABBIKOB 00YUaIOIIUXCS.
YHuBepcajibHble KOMMYHHMKATHBHbBIE J1e/iCTBUS

OO0umenne:
* BOCIIPUHUMATD U (POPMYIUPOBATH CYXKICHHUS, BHIPAXKATh IMOLIUU B TIPOIIECCE BHITIOTHEHUS
MPAKTUYECKUX U TaOOPaTOPHBIX paboT; BbIpakaTh ce0sl (CBOIO TOUKY 3PEHHMSI) B YCTHBIX U
MMCBMEHHBIX TEKCTaX;
* pacrno3HaBaTh HEBepOaJIbHbIE CPEICTBA OOLIECHUS, TIOHUMATh 3HAUEHUE COLIMATILHBIX 3HAKOB,
3HATh U PACIIO3HABATH MPEINOCHUIKY KOH(PIUKTHBIX CUTYaIil i cMSIr4aTh KOH(DIUKTHI, BECTH
MIEPETOBOPHI;
* IOHUMATh HAMEPEHUS IPYTUX, MPOSBIATH YBAKHUTEILHOE OTHOLIEHHE K COOECETHUKY U B
KOppEeKTHOH opme (HopMyIHpOBaTh CBOM BO3PAKEHHUS;
* B XOJIe IMaJora W/WiK JUCKYCCHUHU 33J1aBaTh BOMPOCHI IO CYLIECTBY 00CYKIaeMOit
OMOJIOTUYECKOM TeMBI U BBICKA3bIBATh UJI€HU, HAllEIEHHbIE Ha PelIeHHe ONOJIOTHYECKOM 3a1aun U
noJiiep>kanue OaroxenaTeaIbHOCTH OOLIeHHUS;
* COTIOCTABIISATH CBOU CYXKICHHUSI C CY>KICHHUSIMU JAPYTUX YUACTHUKOB JHaiora, 00HAPYKUBATh
pas3nuyKe U CXOJCTBO MO3ULIUH;
* MyOJINYHO MPEACTABIATh PE3YJIbTAThl BBIIOJHEHHOTO OMOJIOTMUECKOTO OTbITA (IKCIIEPUMEHTA,
UCCIIEIOBAHUS, IIPOEKTA);
* CAaMOCTOSTENIBHO BHIOUPATh (hOpMaT BBICTYIJICHUS € YUETOM 3aj]lad MPE3eHTAIlMH U



O0COOCHHOCTEH ayIMTOPUH U B COOTBETCTBUU C HUM COCTaBIISATh YCTHBIC U TUCHMEHHBIE TEKCTHI C
KCIIOJIb30BAHUEM HILTIOCTPATUBHBIX MaTePUAJIOB.

CoBMecTHas1 1eSITeJILHOCTb (COTPYIHHUY€ECTBO):
* IOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAH/JHON ¥ HHIUBUAYAILHON PabOTHI pH
pEIICHUH KOHKPETHON OHOJIOTHYECKOH MpoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh IIPUMEHEHUS
rPYNIOBBIX (POPM B3aUMOJACUCTBUS IIPHU PEIICHUH TTOCTABICHHON yueOHOM 3a/1a4H;
* IPUHUMATH 11€JIb COBMECTHOM JESATEIHHOCTH, KOJUIEKTUBHO CTPOUTH JIEHCTBUS 110 €€
JTOCTHXKCHHIO: PacpeiesiTh POJIU, JOTOBapUBAThCS, 00CYKIaTh MPOIECC U PE3YJIbTAT COB-
MECTHOM pabOTHI; yMeTh 00001IaTh MHCHHS HECKOIBKUX JIFOCH, MTPOSIBIIATH TOTOBHOCTh
PYKOBOJUTH, BBITIOJIHSTH IOPYUCHHUS, TIOTYUHSATHCS,
* [UIAHUPOBATH OPTaHU3AINIO0 COBMECTHOM pabOThI, OIIPEIETSATH CBOIO POJIb (C yUETOM
MPEANOYTEHUM U BOBMOXKHOCTEN BCEX YIACTHHUKOB B3aMMOJICHCTBUSI ), paCIpeiesTh 3a1aun
MEXy YJIeHaMH KOMaH/[Ibl, y4aCTBOBAaTh B IPYNIOBBIX popmax paboTsl (00Cyx1eHus, 0OMeH
MHEHHSIMHU, «MO3TOBBIE IITYPMbI» H HHBIE);
* BBITIOJIHATH CBOIO YaCTh PabOTHI, TOCTUTAaTh KAUECTBEHHOTO pe3yibTaTa M0 CBOEMY
HaIpaBJICHUIO ¥ KOOPAUHUPOBATH CBOM JIEUCTBUS C IPYTUMHU YICHAMHU KOMaH/IbI,
* OIICHUBATh KAYECTBO CBOETO BKJIA/Ia B OOIIUIA MMPOIYKT MO KPUTEPHSIM, CAMOCTOATEIHEHO
chopMyITUPOBAaHHBIM YIACTHUKAMU B3aUMO/ICHCTBUS; CPABHUBAThH PE3YIbTATHI C UCXOTHOM
3a/1aueil U BKJIAJT KAKJIOTO WICHA KOMAaH/IbI B JIOCTHKEHUE PE3yIbTaTOB, pa3AesiTh chepy
OTBETCTBEHHOCTH U TIPOSBIISITH TOTOBHOCTh K MPEIOCTABICHUIO OTYETA TTEpe] TPYIIIOH;
* OBJIAJIETh CUCTEMON YHHUBEPCAIbHBIX KOMMYHUKATHUBHBIX JAEHCTBUMN, KOTOpast 00ecredrBaeT
c(OpPMUPOBAHHOCTH COLMAIBHBIX HABBIKOB M SMOIIMOHATILHOTO WHTEIIEKTa O0yJarOmINXCsl.
YHuBepcaibHble peryJsiTUBHbIE 1eHCTBUA

Camoopranuszanms:
* BBISIBJIATH IPOOJIEMBI JUIsI pEIICHHUS B )KU3HEHHBIX U YUEOHBIX CUTYALUSIX, UCTIOIb3YS
OMOJIOTMYECKHEe 3HAHMUS,
* OPUEHTHUPOBATHCS B PA3IMUHBIX OIX0AAaX MPUHSITHS PElIeHU (MHIMBUYaTbHOE, IPUHATHE
pElIeHUs B TpYIIe, IPUHITHE PELICHUN TPYyIIoif);
* CaMOCTOATEIBHO COCTABIISAThH AITOPUTM PEIICHUS 3a/1auu (WM €r0 4acTh), BBIOUPATh CIOCO0
pelieHns yueOHOM OMOJIOrn4YecKor 3a1auu ¢ y4ETOM UMEIOLIUXCS. PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh NpejlaraéMble BAPUAHTHI PELICHUI;
* COCTABJISATH IJIaH JCHCTBUH (IIJ1aH peain3aliii HAMEYEHHOTO aIrOPUTMA PEIICHHUS),
KOPPEKTUPOBATh MPEATIOKEHHBIN aqrOPUTM C YIETOM MOJTYyYSHHS] HOBBIX OMOJIOTHYECKUX
3HaHM 00 N3yuaeMoM OHOJIOTHYECKOM 0OBEKTE;
* JIeN1aTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 pPEllICHUE.
CamokoOHTpOJIb (peduiekcus):
* BIIQJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBAIIUHU U pedIeKCHH;
* 1aBaTh a/ICKBATHYIO OLIEHKY CUTYallUM U MpeJiaraTh 1jiaH €€ N3MEHEeHHUS;
* YYUTBIBaTh KOHTEKCT U MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh TP PEILICHUU
y4eOHOM OMONOTHYECKON 3a]au, aAaTUPOBATh PEIIEHUE K MEHSIOIIMNMCS 00CTOSATEIHCTBAM;
* OOBSICHATH IPUYUHBI TOCTHKEHUS (HEOCTHKEHHSI) PE3YAbTATOB JIEATEIHHOCTH, TaBaTh
OIICHKY TPUOOPETEHHOMY OIIBITY, YMETh HAXOIUTh IO3UTHBHOE B TIPOU3OIIEAIIEH CUTYAIIHH;
* BHOCUThH KOPPEKTUBHI B IEATEIHHOCTh HA OCHOBE HOBBIX O0CTOSITENHCTB, N3MEHUBIIUXCS
CUTYaIii, YCTAHOBIIEHHBIX OIITMOOK, BO3HUKIIUX TPYAHOCTEH;
* OLICHUBAaTh COOTBETCTBHE pE3y/bTaTa LeJIU U YCIOBUSIM.
OMOLIMOHATBHBIN UHTEIJIEKT:



* pa3In4aTh, Ha3bIBATh M YIPABISATH COOCTBEHHBIMHU SMOIMSIMU M SMOLIUSAMH JIPYTHUX;
* BBISIBJIATh U AHAJIM3UPOBATH IPUUMHBI SMOLINI;

* CTaBUTH ce0s HA MECTO JPYroro 4eJoBeKa, IOHUMAaTh MOTUBBI U HAMEPEHHUS APYTroro;
* PEryJIMpOBaTh CIIOCOO BBIPAKEHUS SMOLIMM.
IIpunsTHe ceds1 M Apyrux:
* OCO3HAHHO OTHOCHUTHCS K JPYTOMY YEJIOBEKY, €Er0 MHEHMUIO;
* IPU3HABATh CBOE MPABO Ha OIIMOKY U TaKOE K€ NMPaBO APYroro;
* OTKPBITOCTb ce0e U IpyruM; 6 0Co3HaBaTh HEBO3MOKHOCTb KOHTPOJIUPOBATH BCE BOKPYT;
* OBJI3/IETh CUCTEMON YHUBEPCAJIbHBIX YUEOHBIX PETYJIATUBHBIX JEHCTBUI, KOTOpast
obecnieunBaeT (pOPMHPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSISI TIO3UIIUS
JIMYHOCTH ), ¥ )KU3HEHHBIX HABBIKOB JINYHOCTH (YIpaBlieHUsI cOO0H, CaMOAMCIIUILIIUHBI,
YCTOWYUBOTO MOBEJICHUS).
JInuHOCTHBIE pPe3yaIbTaThl

IIaTpuoTnyeckoe BocniuTaHue:
* IOHUMaHHUE LIEHHOCTH OMOJIOTHYECKOM HayKH, €€ POJIM B Pa3BUTHU YEJIOBEYECKOIO 0OIIECTBA,
OTHOIIEHHE K OMOJIOTHUH KaK BaKHOM COCTABISAIOLIEH KYIbTYphl, TOPAOCTH 3@ BKJIA/ POCCUNCKUX
U COBETCKHUX YYEHBIX B pa3BUTHE MUPOBON OMOIOTHMYECKON HAYKH.
I'paiknanckoe BocniuTanue:
* TOTOBHOCTbH K pa3HOOOpa3HOW COBMECTHOM AEATEIHHOCTH IIPU BBIOJIHEHUH OMOJOTHYECKUX
OTIBITOB, SKCIIEPUMEHTOB, UCCIEAOBAHUN U TIPOEKTOB, CTPEMJIEHUE K B3aUMOTIOHUMAaHUIO U
B3aMMOITOMOIIH.
JlyXOBHO-HPAaBCTBEHHOE BOCIIMTAHUE:
* TOTOBHOCTh OLICHUBATh CBOE MOBEICHNE U MTOCTYIIKH, a TAKXKE NOBEACHHUE U MOCTYIKU APYTUX
JIIOJIEN € MO3UIIMKA HPABCTBEHHBIX HOPM M HOPM 3KOJIOTHYECKOTO MpaBa ¢ yu€TOM OCO3HAHUS
MOCJIEICTBUIM TTOCTYIKOB.
JcTeTHYecKoe BOCIIUTAHME:
* IOHUMaHUE 3MOLUOHAIBHOTO BO3JICHCTBUS MPUPOJIbI U €€ HEHHOCTU. L[eHHOCTH HaydyHOTO
MTO3HAHMS:
* OpHEHTAIUs B JACSITEILHOCTA HA COBPEMEHHYIO CUCTEMY OMOJIOTHUYECKUX HAYYHBIX
MIpe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIbI, B3AUMOCBSA3SIX YEJIOBEKA C
MPUPOTHOMN U COIMATIBHON CPEJION;
* pa3BUTHE HAYYHOU JTI0003HATETLHOCTH, HHTEpPECA K OMOJIOTUYECKON HayKe U
HCCIIEA0BATEIbCKOM AEATEIbHOCTH;
* OBJIaJICHUE OCHOBHBIMH HABBIKAMU UCCIIEA0BATEILCKOU 1€ATEIbHOCTH.
®opMHpoOBaHHeE KYJIbTYPHbI 310POBbSI:
* OCO3HAHME LICHHOCTHU KU3HU; OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/I0POBBIO U YCTAHOBKA Ha
3JI0pOBBII 00pa3 KMU3HU (310pOBOE MUTAHUE, COOMOICHUE TUTHEHNYECKUX TTPaBUIL,
cOanaHCUPOBAaHHBIN PEXXUM 3aHATHH U OT/bIXa, pEryisipHas GU3NUECcKasi aKTUBHOCTD);
* OCO3HaHHeE MOCIEACTBUI U HENPUATHE BPETHBIX IPUBbIYEK (YIOTpeOIeHHE aIKOToJIs,
HapKOTHUKOB, KypeHHE) ¥ MHBIX (OpM Bpena Al PU3MUECKOro U IICUXUYECKOTO 310POBbS;
* coOro/ieHue MmpaBui 0€3011aCHOCTH, B TOM YHCJIe HAaBBIKM 0€3011acHOI0 TIOBEJCHHUS B
MIPUPOIHOM CPEE;
* YMEHHME 0CO3HABaTh SIMOLMOHAJILHOE COCTOSIHUE CBOE U APYI'UX JIIOAEH, YMETh YIPABIAThH
COOCTBEHHBIM SMOLMOHAIBHBIM COCTOSIHUEM;
* ¢(hOpMUPOBAHHOCTH HaBbIKa peQIIEKCUH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOT'0 ke



IpaBa JAPyroro 4ejoBeKa.
TpynoBoe BocnuTanme:

* aKTUBHOE y4acTHE B PEIICHUH MMPAKTUYECKHX 3a/1a4 (B paMKax CEMbH, IIKOJIbI, TOPO/Ia,
Kpasi) OMOJIOTUYECKON M HKOJIOTHYECKOH HAIPaBICHHOCTH, HHTEPEC K MPAKTHUYECKOMY
W3Y4EHHUIO POECCUi, CBA3AHHBIX C OMOJIOTHEN.

JIKOJ0rM4YecKoe BOCIUTAHNE:

* OpUEHTALUs Ha IPUMEHEHHE OMOJIOTUIECKUX 3HAHUH JUTsl pelIeHHs 3aa49 B 00JIaCTH
OKpYIKAroIlel cpebl, MJIAHUPOBAHUS MOCTYIIKOB U OLIEHKU MX BO3MOXKHBIX TOCIIECTBHIA IS
OKpYKaroLEen Cpeibl;

* TOBBIIICHNE YPOBHS dKOJIOTHYECKOH KYIBTYpPhI, 0CO3HAHUE III00ATBHOTO XapakTepa
HKOJIOTUIECKUX MPOOJIEM U ITyTeH WX PEIIeHHsI; aKTUBHOE HEMPUATHE JCHCTBUH, TPUHOCSIITUX
BpE€Jl OKPYKAIOIIEH Cpese;

* TOTOBHOCTb K YYacCTHIO B IPAKTUYECKOH JEATEIHHOCTH SKOJIOTUIECKON HAITPABICHHOCTH.
Aantanus o0y4arouerocsi K M3MeHsI0IUMCS YCI0OBHIM COHATbHOI M MPUPOIHONT
cpeabl:

* OCBOCHHE 00YUJAIOIIUMUCS COITUATFHOTO OIBITa, HOPM U MPAaBHJI OOIIECTBEHHOTO MTOBEICHHSI B
rpymnmnax u cooOIIecTBax NPy BHIMOJTHEHHH OMOJIOTUIECKUX 33]1a4, TIPOCKTOB H

WCCIICIOBAHUH, OTKPBITOCTD OIBITY ¥ 3HAHUSM JPYTHUX;

* OCO3HaHHE HEOOXOAUMOCTH B (POPMHUPOBAHUH HOBBIX OMOJIOTHUYECKUX 3HAHHIA, YMEHHE
(bopMyIHPOBATh U/IEH, TIOHSTHS, TUTIOTE3BI O OMOIOTHYECKUX 00BEKTaX U SIBICHUSIX, OCO3HAHNE
nedunnuTa COOCTBEHHBIX OMOJIOTMYECKUX 3HAHUH, TUTAHUPOBAHKUE CBOETO Pa3BUTHS,

* YMEHHE ONEPUPOBATh OCHOBHBIMU MOHATUSAMU, TEPMUHAMU U MIPEACTABICHUSIMHU B 00JIaCTH
KOHLEIIUN YCTOWYUBOTO Pa3BUTHUS;

* YMEHHE aHAJU3UPOBATh U BBISBIISITH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U IKOHOMUKH;
OIICHUBAHME CBOMX JACUCTBUI C YUETOM BIUSHUS HA OKPYXKAIOLIYIO CpeAy, JOCTHKEHUS Lieel u
MIPEOJI0JICHUS BBI30BOB U BO3MOJKHBIX TTI00ATBHBIX MOCIEICTBUI;

* 0CO3HAHHE CTPECCOBOI CUTYyallMHU, OLICHUBAHUE MIPOUCXOSAIINX U3MEHEHHUI U UX MOCIIECTBUII;
OIICHUBAHME CUTYAI[MH CTPECcCa, KOPPEKTUPOBAHUE PUHUMAEMBIX PEIICHUN U ACHCTBUM;

* YBOXXHUTEIHbHOE OTHOLICHHE K TOUKE 3PEHUS JPYroro 4ejJoBeKa, €ro MHEHUI0, MUPOBO33PEHHIO.

D opMBbI KOHTPOJIA

KoHTpoib pe3ynbraToB 00ydeHHsl B COOTBETCTBHH C JAaHHOM 00pa3oBaTeIbHON
MpOrpaMMOl TTPOBOUTCS B (pOpME MUCHMEHHBIX U AKCIIEPUMEHTAIIBHBIX padoT, MpeAroaracTcs
MIPOBEACHUE IPOMEKYTOUYHON U UTOTOBOM aTTECTALIUH.

IIpomeskyTouyHast aTTecTALUA

J11s1 ocylecTBICHHS IPOMEXYTOYHOM aTTeCTallui UCII0JIb3YIOTCSI KOHTPOJIbHO-OLICHOYHBIE
MaTepHanbl, 0TOOp COMEpKaHUs KOTOPBIX OPHEHTUPOBAH Ha MPOBEPKY YCBOCHHUS CUCTEMBI
3HAHWUI U YMEHUN — WHBAPHAHTHOTO sI/Ipa COJEePKaHMs ACHCTBYIOINUX 00pa30BaTeNbHOM
MPOrPaMMBI IO OMOJIOTHH TS 00111e00pa30BaTENbHBIX OpraHU3aIHi. 3a1aHus TPOMEKYTOUHON
aTTecTalliy BKIIIOYAIOT MaTeprail OCHOBHBIX Pa3eNioB Kypca OMOIOTHH.

IMTAKET OHEHOYHBIX MATEPUAJIOB 1 KPUTEPUU OLUEHMUBAHUA 110
[NPEIAMETY «bUOJIOT U
KoHTpoJibHBIE H3MepuTeIbHbIE MATEPHAJbI
[Ipu opranu3zaiiuu TEKyIero KOHTPOJIS YCIIeBaeMOCTH 00YJAIOIIUXCS ClIeAyeT YUUTHIBATh
tpeboBanuss ®I'OC OO0 k cucteme OIEHKU AOCTHKEHUS TUTAaHUPYeMBIX pe3yiabTatoB OOIT,



KOTOpast OJDKHA MPEeyCMaTpUBaTh UCTIOJIb30BAaHUE Pa3HOOOPA3HBIX METOAOB U (pOpM, B3aUMHO
JOTIOJIHSIIOIIMX JIPYT JIpyra (CTaHAapTU3UPOBAHHbBIE IMCbMEHHBIE U YCTHBIE paOOTHhI, IPOEKTHI,
MPaKTUYECKHE U JJAbOpaTopHBIE pabOTHI, TBOPYECKHE PA0OTHI, CAMOAHATIN3 U CAMOOIICHKA,
HaOIIO/ICHUE, UCTIBITAHNS U UHOE).

Bb160p yKa3aHHBIX HIXKE TUIIOB U IPUMEPOB KOHTPOJILHBIX U3MEPHUTEIBHBIX MaTepPHAJIOB
00yCIIOBIICH MEarOrHueCcKor U METOIMIECKOH 11e1eco00pa3HOCThIO, C YIETOM MPEeIMETHBIX
ocoOeHHOCTEH Kypca «buonorust 5—9 xmacey.

Tects! 1 3aganus pazpaboransl B coorBeTcTBUH ¢ popmarom EI'D u I'MA, uro no3Bosser
JaKe B paMKaxX YCBOCHHS TPAKTUYECKON YaCTH MPOTPaMMBI OTpadaThIBaTh 00IIey4eOHbIC U
MpeIMETHBIEC 3HAHUSI U YMEHUS.

[lepeueHb OLIEHOYHBIX MPOLIETYP TOJKEH ObITH ONTUMAIBHBIM U IOCTATOUHBIM IS
OTIpeJIeNIEHUs] YPOBHS IOCTHXKEHUS 00yJarOIMMUCS IPEAMETHBIX U METANpPEAMETHBIX
pe3ynbraToB. PuKcanys pe3yabTaTOB TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH 00yJaroIUXCsl
OCYILIECTBJISIETCS] B COOTBETCTBUH C IPUHSITON B 00pa30BaTeIbHOM OpraHu3aluu CUCTEMOM
OIICHUBAHMSL.

IIpensioxkeHHbIEe THIIBI M IPUMeEPHI 32IaHUI:

* OPUEHTUPYIOT YYUTEIS B TMaNa30He KOHTPOJBHBIX U3MEPUTEIbHBIX MaTEPHAIIOB 110 KypCY,
MIOMOTalOT Pa3HOOOPa3UTh 3aJaHUs TPEHUPOBOYHOTO, KOHTPOJIBHOTO U IOTOJHUTEIBHOTO
MOJyJel, Kak MHTEPAKTUBHOTO BUAECOYPOKa, TaK U TPATUIIMOHHOTO YpOKa B paMKax KJIacCHO-
YPOUHOU CUCTEMBI;

* YUUTBIBAIOT BO3MOKHOCTH YCBOCHMSI MaTepHuaia, ¢ TOUKH 3peHus ero auddepeHuuanuu ans
pa3IUYHBIX KaTErOpuil 00y4aroLINXCsl, pAa3HOTO YPOBHS U3y4EHUS IIPEIMETa, BO3PACTHBIX
0COOEHHOCTEN MIIAIINX IIKOJBbHUKOB, a TAKXKE MOTHUBALIMOHHOTO U IICUXO3MOLIMOHATIBHOTO
KOMIIOHEHTOB YPOKOB;

* [I03BOJIAIOT OTPAa0AThIBaTh HABBIKM, 3aKPEIJIATh OJYyYEHHbIE 3HAaHUS U KOHTPOJIMPOBAThH
pe3yibTaThl 00yYeHHs, KaK B X0JI€ KaX/I0r0 ypoKa, TaKk U B paMKaX UTOTOBOI'O ypOKa IO
MaTepuaiy paszzaena. Crnenuduueckoit GopMoil KOHTPOJIS ABIseTCs padoTa ¢ nprudopamu,
na0opaTOpHBIM 000pyIOBaHUEM, MOJEIIMU. OCHOBHAS 11€JIb 3TUX IPOBEPOUYHBIX paldoT:
OIpeieIeHNe YPOBHS Pa3BUTUSl YMEHUH IIKOJIBHUKOB paboTaTh ¢ 000PYA0BaHUEM U POBOJAUTH
SKCIIEpUMEHTAJIbHbIE UCCIIE0BAHUS, INIAHUPOBATh HAOJIIOJJEHUE WIIN OIIBIT, BECTH
CaMOCTOSTEJIHO MTPAKTUYECKYIO paboTy. 3aJaHNe MOXKET CUMTATHCSI BBIIIOJHEHHBIM, €CIIH
3aIlMCaHHbII/BBIOPAaHHBII OTBET COBMAAET C BEPHBIM OTBETOM. 3a/laHUsI MOTYT OLICHUBAThCSI KaK
1 6amiom, Tak ¥ OOJIBIIUM KOJMYECTBOM B 3aBUCUMOCTH OT YPOBHSI CJIOKHOCTH 33aJJaHUs, OT
KOJINYECTBA BBEJCHHBIX/BBIOPAHHBIX OTBETOB, OT THIIA 33JJaHHUS.

Hopmbl o11eHOK 3a Bce BUABI IPOBEPOYHBIX paboOT

«5» — ypOBEHb BBINOJIHEHUS TpeOOBaHNHN 3HAUUTEIHHO BBIIIE YIOBIETBOPUTEIHHOTO:

* OTCYTCTBHUE OMIMOOK, KaK [0 TEKYILIEMY, TaK U IO MpeAbIAyIeMy yueOHOMY MaTepHay;

* He OoJIee OJJHOTO HeoYETa.

«4» — ypoBEHb BBINIOJHEHUS TPEOOBAHUI BbIIIE YAOBIETBOPUTEIBHOTO:

* Hanuuue 2—3 omuOoK Ui 4—6 HeJOUETOB MO TEKYIIEMY yueOHOMY MaTepHaiy;

* He Ooutee 2 omMOOK UK 4 HEZJOYETOB 10 MPONHCHHOMY MaTepUay;

* HCIIOJIb30BaHNE HEpaIlMOHAIBHBIX IPUEMOB pelIeHHUs y4eOHOH 3a1aun.

«3» — J10CTaTOYHBIH MUHUMAJIbHBIA YPOBEHB BBIIIOJHEHUS TPEOOBAHUM, IPEIbABISEMBIX K
KOHKPETHOM pabore:

* He Oosiee 4—6 omnbOoK miu 10 HeTOUETOB MO TEKyIIeMy YueOHOMY MaTepuay;



* He Oonee 3—35 ommOOK WK He 6osiee § HEIOYETOB 0 MPOIACHHOMY YyIeOHOMY MaTepHaiy.
«2» — ypOBEHb BBITIOJHEHUSI TPEOOBAHMIA HIKE YAOBICTBOPUTEIBHOTO:
* Hanmaue Oosee 6 ommoO0K niK 10 HEOYETOB MO TEKYIIEMY MaTepHaIy;
* QoJtee 5 omuOOK wiK 60Jiee 8§ HEIOUETOB 10 MPOIICHHOMY MaTepHany.



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

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

TemaTn4eckoe IJIAHUPOBAHUE B 5 kaacce

No | Tema Conepxxanue enesas yctanoBka | Konuu | OcHOBHBIEC BUBI AesTenbHOCTH | Mcmonb3oBanue
1/ ypoka €CTBO | oOyuaromuxcs Ha 000pyTI0BaHUS
i 4acOB | YPOKE/BHEYPOUHOM 3aHSATUU

buonorus — Hayka o xuBom mupe (7 1)

1 | Metonsl usydyenust | Mcnonb3oBanue OOBACHATD 1 Ymenue pabortath ¢ MUKpOCKOII CBETOBOH,
MPUPOBI. YBEITUYUTEIBHBIX TPHOOPOB | Ha3HAUCHUE nabopaTopHBIM 000pyI0BaHUEM, | ITU(POBOI
JlaGoparopHas IIPH U3y4EHUH 0OHEKTOB YBEITUYHUTEIIbHBIX YBEJTUYHUTEIILHBIMH MTPUOOPAMH.
pabora 1 YKUBOUW ITPUPOJIBI. puOOPOB. N3y4aTth ycTpONCTBO
«3yuenue YBenuuutenbHble MpUOOphl: | Paznuuars pyunyto MHUKPOCKOTIa ¥ COOJII01aTh
yCTpoiicTBa JyTbl py4YHasi, IITaTUBHAS, U IITaTUBHYIO npasuiia paboThI C
YBEIIMYHUTEIbHBIX mukpockor. P. I'yk, A. Ban JyTbl, 3HATH MHKpOcKonoM. CpaBHUBATH
prudopoB» JleBenryk. YacTu BEJIMYUHY YBEJIMYEHHE JIYTIBI U

MHUKPOCKOTIA. MOJIy4aeMOT0 C UX Mukpockorna. [Tonydats HaBbIKH
Muxkponpenapar. [IpaBuna MOMOIUIBIO paboThl ¢ MUKPOCKOIIOM MU
paboThl ¢ MUKPOCKOTIOM. YBEJIUYEHUS. M3YYEHUU TOTOBBIX
MukpormnpenaparoB. Cobmoaarhb
npaBuiia paboThl B KAOMHETE,
oOpareHus ¢ 1a00paToOpHbIM
000pyi0oBaHEM
Crtpoenue opranuszma (9 u)
2 | CtpoeHHe KIETKH. Crpoenue knetku. Tkanu. | BoiaBnare yactu 1 YmMmenue pabotath ¢ MuKpOCKOI CBETOBOM,

JlaGopaTopHas pabota

2.
«3HAaKOMCTBO C

Kierounoe CTPOCHHUC
JKUBBIX OpPraHU3MOB.
Knerka. Yactu xieTku u

KJIETKHU Ha
pHCYHKax
y4eOHUKa,

1a00pPaTOPHBIM 000PYIOBaHHEM,
YBEJIUYUTENBHBIMU TpUOOpaMHu.
HabmronaTh 9acTu M OpraHou bl

uudposoit




KJIETKAMU PACTCHUII»

HNX HAa3HA4YCHUC.

XapaKTepu30BaTh
UX 3HAYECHUE.
CpaBHUBaThH
KUBOTHYIO U
PaCTHTEIHHYIO
KJIETKU, HAXOJUTh
YepThI KX CXOJICTBA
U pa3IIngusl.
Paznmuuare Tkann
JKHBOTHBIX U
pacteHuii Ha
pUCYHKAX
yueOHUKa,
XapaKTepU30BaTh
WX CTPOCHHE,
OOBSICHATE UX

KJIETKH Ha TOTOBBIX MHKPO-
npernaparax Mo MajibiM U
0OJIBIIMM YBEIMUEHUEM
MHUKPOCKOTIA ¥ ONHCHIBATH HX.
Pasznuyath oTAeIbHBIE KIETKH,
BXOJISIIIIUE B COCTAB TKAHMU.
O06006maTh 1 GUKCUPOBATH
pe3yabTaThl HAOIOICHUH,
nenarhb BeIBOALL. CoOIr0naTh
npaBuiia paboThl B KAOUHETE
O6uosnoruu, ooparieHus ¢
1a00paToOpHBIM 000pYI0OBAaHUEM

(GyHKIUH.
XUMHUYECKHUI COCTaB XUMHUYECKHUH COCTaB Pa3znnuath HaGmronate neMoHCTpanuro
KJIETKH. KIeTKH. XUMHUUECKHUE HEOPraHUYECKHUE U OTIBITOB YUUTEJIEM,
BEILECTBA KIIETKH. OpraHUYeCKHe aHAJM3UPOBATh UX PE3yJIbTaThI,

Heoprannueckue
BEIECTBA KIETKH, UX
3HAYEHUE JJISl KJICTKU U
opraHusma.
Opranuyeckue BeIlecTBa
KJIETKU, UX 3HAUYCHUE TS
KU3ZHU

OpraHu3Ma M KJIETKH

BEIIIECTBA KIIETKH,
MUHEPATHHBIC COJIH,
OOBACHATH UX
3HAYEHHE IS
OpraHu3Ma.

JIeTIaTh BHIBOJIBL. AHAJM3UPOBATh
NPEJICTAaBJICHHYIO Ha PUCYHKaX
ydeOHHUKa HH(HOPMAITHIO O
pe3yibTaTax ormbITa, padoTas B
nape YMeHue padboTath ¢
1a60paTOPHBIM 000PYI0BAHUEM




MHoroo06pasue KUBbIX Opranu3mMoB (15 )

Crpoenue u
KHU3HECATCIBHOCTD
OakTepuil. 3HaUCHHE
OakTepuii B IpUpOIe
Y J)KU3HH YEJIOBEKa

bakrepuu: ctpoenue n
KU3ZHEJCATEIIbHOCTD.
bakrepun — npumMuTHB-
HbIE OJJHOKJIETOYHBIE
opranusmsl. CTpoeHue
OakTepuil. PasmHOXKeHuUe.
OaxTepuil geneHueM
KJIETKM Ha/Boe. bakrepun
KakK camasl JpEeBHsIS
rpyIa OpraHu3MoB.
[Tpoueccsr
KU3ZHEJESTeIbHOCTH
Oaxtepwuii. [lorsiTue 00
aBTOTpOdax u
rerepoTpodax,
IIPOKapHUOTaxX U
JyKapuoTax

XapakTepu3oBaTh
0COOEHHOCTH
CTpoeHus OaKTepuil.

2

OnuceiBaTh pa3HOOOpa3HbIE
(dbopmbl GaKkTepUATBHBIX KIETOK
Ha PUCYHKE yueOHUKa.
Paznuuare nonsTus:
«@BTOTPO(DEI», «TeTEPOTPOPB»,
«IIPOKAPUOTHI», «IYKapHUOTHD».
XapakTepu3oBaTh MPOLIECCHI
KU3HENIEATEIIbHOCTH OaKTepUH
Kak pokapuoT. CpaBHUBAThH U
OIIEHUBATH POJIb OAKTEPUIA-
aBTOTpPO(OB M OakTepuii-
reTepoTpooB B PUPOJIE.
YMenne paboTath ¢
1ab0paTOpPHBIM 000PYIOBaHHUEM,
YBEJIMYUTENbHBIMU MPUOOpaMH.

PaccmarpuBanue
OaKTepHil Ha TOTOBBIX
MUKpOIpernaparax ¢
UCTIOJIb30BaHUEM
MHUKPOCKOTIA.




HapctBo Pactrenus.
XBOILH, IIJIAYHBI,
ITAIIOPOTHHKH.
I'omocemennbie,
IMOKPBITOCCMAHHBIC.
JlabopaTopHas
pabota3.«OcobeHHOCT
" PasBUTHA CIIOPOBBIX
pacTeHuin»

Pacrenus.
[Ipencrasnenwue o duope.
OTnnuurtensHOE
CBOWCTBO PacTCHUM.
Xnopodwin. 3HaueHHe
¢dorocunresa. CpaBHEeHHE
KJIETOK PaCTEHUN U
OaxTepuil. Jlenenue
[IapCTBa PaCTEHUI Ha
IPYIIIbI: BOJOPOCIH,
IIBETKOBBIC
(OKpBITOCEMEHHBIE),
rOJIOCEMEHHBIE, MXH,
TUTAYHBI, XBOIIIH,
narnopoTHuku. CtpoeHue
pactenuii. Kopens un
noOer. CioeBuiie
Bojiopociieil. OCHOBHbIE
paznuuus
MOKPBITOCEMEHHBIX U

TFOJIOCEMEHHBIX PACTEHUM.

Ponb IBETKOBEIX
pacTeHul B KU3HU
YyeJloBeKa

XapakTepu3oBaTh
TJIaBHBIC IPU3HAKU
pacTeHui.

Paznnuath yacTu LIBETKOBOTO
pacTeHus Ha pUCyHKe y4eOHHKa,
BBIJIBUTaTh MIPEIOJIOKEHUS 00
ux ¢pyHkuusax. CpaBHUBATbH
LIBETKOBBIE U TOJIOCEMEHHBIE
pacTeHusl, XapaKTepHU30BaTh UX
CXOJICTBO U Pa3IUyusl.
XapakTepu3oBaTh MXH,
MANOPOTHUKH, XBOILH, TUIAYHbI
KaK CIIOpPOBbIE pacTeHHUS,
OTIPENENIATh TEPMUH «CIIOPay.
BoisiBnsATE Ha pucyHKe yueOHUKa
pa3anursa MeXay pacTeHUSIMU
pa3HbIX CUCTEMATUYECKUX
rpynn. ConocraBisiTh CBOWCTBA
pacTUTEIbHOU U OakTepuanbHOU
KJIETOK, JI€1aTh BBIBOJIBI.
XapakTepru30BaTh 3HAUCHHUE
pacTeHui pa3HbIX
CUCTEeMaTUYECKUX IPYIN B
KU3HM 4eJIOBEKa Y MEHHE
padoTath ¢ 1a00paTOPHBIM
000pyI0BaHUEM,
YBEJIUYUTEIbHBIMU PUOOpaMH.

OOHapyxeHue
XJIOPOTIJIACTOB B
KJIETKaX PaCTCHUH C
UCTIOJIb30BaHUEM
uudpoBoro
MHUKPOCKOTIA.
DNeKTPOHHbIE
TAOJHIIBI ¥ TIJTaKATHI.




Bopopocnu, nx OO6mas xapakrepuctuka. | M3y4uTh cTpocHHE Mukpockon
MHOT000pa3ue B Crtpoenue, pa3MHOKEHUE | U pa3MHOXKEHHUE Brisienste u onuckiBaTh U (poBOH,
IIpUpoie BOJIOpOCIEN. BOJIOpOCIIEH CYILIECTBEHHBIC MPU3HAKU MHUKpOIpEnaparsl.
PaznoobOpaszue Bojiopocieil. XapaktepuszoBarh | (OnHOKIETOUHAS
BoJiopociueil. OTaensl: IJIaBHBIE YEPTBHI, JIEXKAILKE B BOJIOPOCITH —
3enénnie, Kpacheie, OCHOBE CUCTEMaTUKU XJIAMHUJIOMOHA/1a)
Bbypsie Bonopocu. BoJIopocneil. Pacno3Hasarts
3HaueHue BOJIOPOCIEH B BOJIOPOCJIM HAa PUCYHKaX,
npupoje. Mcnons3oBanue repOapHbIX MaTepuaiax.
BOJIOpOCIIEH YET0BEKOM CpaBHUBAThH BOJIOPOCIH C
HA3eMHBIMHU PACTCHUSIMU U
HaXOJIUTh 00IIIHe
npu3Haku. OOBICHITH MPOIECCHI
Pa3MHOKEHHS Y OJTHOKJICTOYHBIX
Y MHOTOKJIETOYHBIX BOJOPOCIEH.
Ucnonb3oBarh
nH(pOpPMaITMOHHBIE PECYPCHI IS
IIOATOTOBKU COOOIIEHUS O
3HAYEHUHU BOJIOPOCIIEH B
MPUPOJIE U )KU3HU YeIoBeKa
Mxu. Obmas MoxoBuIHbIE, N3yuuth cTpoeHue CpaBHUBATH NpeECTaBUTEIECH Mukpockon
XapaKTepUCTHKA U XapaKTepHbIE YEPThI U pa3MHOXEHUE pa3IMYHBIX TPYII PaCTeHUN 1 dpoBoH,
3HaYEHUE ctpoenus. Kmaccer: MXOB oT/ena, eNaTh BHIBOIBI. MUKpOTIpEnaparsbl.
[Teu€éHouHMKH U HaspiBath cyiecTBeHHbIE (Caraym —

JlucrocrebenbHbIE, UX
OTIIMYUTEIILHBIC YEPTHI.
Pa3zmuoxenue (6ecrosoe
Y TI0JIOBOE) U pa3BUTHE
MOXOBH/IHBIX.
MoxoBuIHbBIE KaK
CIIOPOBBIEC PACTECHUS.

npu3Haku MXoB. Pacrio3HaBaTh
IpeICTaBUTENIe MOXOBUIHBIX
Ha PUCYHKaX, repOapHbIX
MaTepuanax, )KUBbIX 00bEKTaXx.
Briaenste npusHaku
MPUHA]ICKHOCTH MOXOBUTHBIX
K BBICIIMM CIIOPOBBIM

KJIETOYHOE CTPOCHUE)




3HavYeHHE MXOB B
MIPUPOJIC U )KU3HU
YeJoBeKa.
JlaboparopHas padota 4.
«3y4eHne BHELIHETO
CTPOCHUST MOXOBHTHBIX
pacTeHuin»

pacTeHusiM. XapaKTepu3oBaTh
IPOIIECCHl Pa3MHOXKECHUS U
Pa3BUTH MOXOBHIHBIX, UX
0COOEHHOCTH. Y CTaHaBIUBATh
B3aMMOCBSI3b CTPOCHHSI MXOB U
YX BO3JCHCTBUS HA CPEAY
oburanus. CpaBHUBATh BHEILIHEE
CTPOEHUE 3EJTEHOTO MXa
(KyKyLIKHHA JIbHA) U O6eJI0ro Mxa
(carayma), orMedaTh UX
CXOJICTBO M Pa3IIUYHSI.
OUKCHPOBATH PE3YIbTATHI
nccinenosanuii. CooOmronaThe
npaBuiia paboThl B KaOMHETE,
oOpaiteHus ¢ 1abopaTOPHBIM
000py/T0BaHHEM

['pube1. Obmas
XapaKTePUCTHKA.
Mmuoroo6pasue
rpuooB.

Mmuoroo6pasue u
3Ha4YCHHE TPHOOB.
CrpoeHne NUIsImOYHbIX
rpu6oB. [1necHeBbie
rpuOBl, UX UCMOJIb30BaHUE
B 3/IpaBOOXpaHEHUH
(aHTHOMOTHK
TICHUIIWILIINH ).
OpaHOKIIeTOUHBIE TPUOBI
— npoxoku. Mx
HCII0JIb30BaHUE B
XJIeOOTICYCHUHU 1
MIMBOBAPEHUH.
CwenoOHbIe U SATOBUTHIE
rpu6sl. [IpaBuna cobopa u
yrnoTpebaeHus TpudoB B
nunty. [lapasutnueckue

XapakTepu3oBaTh
CTpoeHue
HUIATIOYHBIX
rpuooB.

[Tonmpaznenars NUISIIOYHbIE
rpuObl Ha TUTACTUHYATHIE H
TpyOuarbie. ONMUCHIBATH
CTPOCHHE TIECHEBBIX TPHOOB I10
pUCYHKY yueOHMKA. OOBSICHATD
TEPMUHBI «aHTHOUOTHK» H
«TeHUIUTHHY. Pacnio3HaBath
CheOOHBIC U SITIOBUTHIC TPHOBI
Ha TabJIUIaX ¥ PUCYHKAX
y4eOHMKa. YUacTBOBATh B
COBMECTHOM OOCYKJICHUU
npaBuiI cOOpa U UCIIOJIb30BaHUS
rpuboB. OOBSICHATH 3HAUCHUE
IpuOOB /IS YeI0BEKa U IS
HPUPOIBI

I'oToBUTH
MUKpoTMpemnapar
KYJIbTYPBI APOKKEH.
N3ydath niecHeBbie
rprObI TIOT
MUKPOCKOTIOM TTPH
MajoM yBEeJIMYEHHUH Ha
TOTOBBIX
n\MHKpoITpenaparax.
DJIEKTPOHHBIE
TaOJUIBI U [IJIAKATHI.




rpu6bl. Posb rpu6oB B
MPUPOJIE U )KU3HU
4eJI0BeKa




TemaTnueckoe MmIaHUpoBaHUE B 6 Kilacce

Beenenue — 1u.

P. 1. Ocobennoctu ctpoenus LipeTkoBbix pacTteHuii — 13 4.
P.2. — XKusHeneqarenbHOCTh paCTUTENBHOIO Opranu3ma — 9 u.
P. 3. Knaccugukanus 1BETKOBBIX pacTeHU — 7 4.

P.4. Pactenus u okpyxaromas cpefa — 4 d.

No | Tema Conepxanne IleneBas yctanoBka | Kosnu
1/ ypoka €CTBO
| 4acoB

OCHOBHBIE BUIBI JIEATEIHHOCTH
00ydJaronuxcs Ha
YPOKE/BHEYPOUHOM 3aHSITHH

HUcnonn3oBanue
000poT0BaHUS

Oco0eHHOCTH CTPOEHHS IIBETKOBBIX PACTEHHM

1 | Cewms, ero Cems kak oprad Crpoenue cemenu: |1

CTpOEHHE U Pa3MHOKEHHSI PaCTCHU. KOXYpa, 3apO/IbIIIL,
3HaYEHUE 3HaueHue CeMSIH B IPUPOJAE | PHAOCHEPM,
Y ’KU3HU YeI0BeKa CEeMSIO0IH.
JlaGopaTopnas pabora 1 Crpoenue
«Ctpoenue ceMeHu (acoyn» | 3apoabliia
pacTeHus.
JBynonbHbIE U
OJIHOJI0JIbHBIE
pacTeHusl.
IIpopactanue
CEMSH.

OOBACHATDH POJIb CEMSIH B
npupoje. XapakTepu3oBaTh
(GYHKIIUY YacTell CEMEHHU.
OnuceIBaTh CTPOEHUE 3apOIbIIIa
pacTteHus. Y CTaHaBJIUBATh
CXOJCTBO MPOPOCTKA C
3apojpliieM ceMeHH. ONMUChIBaTh
CTa/Iuy MPOPACTaHUS CEMSH.
BhIsSBISTE OTIMUNTENBHBIE
MPU3HAKU CEMSH JIBYIOJIbHBIX U
OJIHOIOJIbHBIX PACTCHHI.
Hcnone3oBath
UH(GOPMALIMOHHBIE PECYPCHI IS
MOJATOTOBKH COOOIICHUS O POJIU
CEMSH B )KM3HH YeJIOBEKa.
[TpoBoIMTH HAOMIOIEHUS,

Pa6ota «Ctpoenue
ceMeHHu (acosm»
Hudposas
nmabopaTopusi 1o
OKOJIOTUH (IATYHK
OCBEIICHHOCTH,
BJIQKHOCTH U
TEeMIepaTypbl ). DIEKTP
OHHBIC TAOJIHIIBI U
TUTAKATBI.




(UKCHPOBATH UX PE3YIIBTATHI BO
BpEMs BBIIIOJTHCHU A
n1abopaTopHOH pabOTHI.
CobutoiaTh npaBuiia paboThl B
KaOuHeTe, 0OpaleHus ¢
71a00paTOpPHBIM 000PYI0BAaHUEM
YMenue pabotatsb ¢
1a00paTOPHBIM 000PYIOBaHUEM,
YBEJIMYUTENbHBIMU PUOOpaMu

VYcnosusa
MpOpaCTaHUs
CEMSAH

3HaueHue BOJIbl U BO3/lyXa
JUIS IPOPACTaHUs CEMSH.
3anacHble MUTATEIbHbIE
BEI[ECTBA CEMEHH.
TemmepaTtypHble

YCIIOBUS MTPOPACTAHUS
cemsH. Pons cBera. Cpokn
1oceBa CeMsH

N3yuuth posb
3anacHbIX
UTATENbHBIX
BEIIECTB CEMEHHU.
TemmepaTtypHsble
YCIIOBHS
MIpOpacTaHus
cemsH. Ponb cBera

XapakTepru30BaTh poOJb BOJbI U
BO3J/IyXa B MPOpPACTaHUU CEMSH.
OOBICHATH 3HAYCHHE 3aTTaCHBIX
MATATEIbHBIX BEIIECTB B
npopactanuu ceMsiH. OOBACHITh
3aBUCHUMOCTD TTPOPACTAHUS
CEMSH OT TeMIIEPaTyPHBIX
ycioBuil. [Iporao3uposars
CPOKH IOCEBa CEMSIH OTAEIbHBIX

PaGoTa

«YcrnoBus
MIPOPACTAHUS CEMSH.
3HaueHne BOALI U
BO3JTyXa JIIs
MIPOpACTaHMSI CEMSIH.
Hudposas
naboparopus 1o
9KOJIOTHH (AaTUYHK

KYJIbTYp. YMeHHE padoTaTh ¢ OCBEIICHHOCTH,

71a00paTOPHBIM 000PYIOBAHUEM, | BIAKHOCTH H

YBEJIUYHUTEIbHBIMHA MPUOOPAMHU. | TEMIIEPATYPHI).
Kopens, ero THIbI KOPHEBBIX CHCTEM W3yuuth BHEUTHEE U Paznuuath 1 onpenenats THIbl | MHKpPOCKOII
CTPOCHUE U pacrenuii. CTpoeHUE KOPHSI | BHYTPCHHEE KOPHEBBIX CUCTEM Ha PUCYHKaX, | IH(PPOBOH,
3Ha4YCHUE. — 30HBI KOPHS: KOHYC CTPOCHHE KOPHS repOapHbBIX IK3EMILIPAX, MUKpOIpenapaThl.
KopHeBsrii HapacTaHUsI, BCACHIBAHMUSI, HATYpPaIbHBIX 00BEKTaX. DJEeKTPOHHBIC
CHCTEMBI. MIPOBE/ICHUS, JICIICHUS, HasbiBaTh 4acT KOpPHSIL. TaOJIMIIBI ¥ TUTAKATHI.

pocrta. Poct kopHs,
F€OTPOMU3M.
BunonsmeHnenusa kopHeu.
3HayeHue KOpHEH B
MPUPOJIE.

JIaGopatopHas pabota 2.
«CTpoeHne KOpHs

YcraHaBiIMBaTh B3aUMOCBSI3b
CTpocHUS U YHKIMIA YacTei
KOpHs. OOBICHATH 0COOEHHOCTH
pocra kopHs. [TpoBoauTh
HaOJTFOICHYS 32 U3MCHECHUSIMH B
BEPXYIIEYHOU YaCTH KOPHSI B
NEePUOJ] pOCTa. XapaKTepHU30BaTh




IIPOPOCTKA»

3HaYeHHE BUIOU3MEHEHHBIX
KOpHEH U1 paCTECHUM.
[TpoBoIUTH HAOTIOACHUS U
(UKCHPOBATH UX PE3YIILTATHI BO
BpEMsI BBITIOTHEHUS
nabopaTopHON pabOTHI.
CobumtoiaTh npaBuiia paboThI B
KaOuHeTe, 0OpaleHus ¢
1a00paTOpHBIM 000PYI0BAaHUEM
YMenue paboTats ¢
1a00paTOpPHBIM 000PYIOBaAHHUEM,
YBEIUYUTEIbHBIMHA IPUOOPAMH.

JInct, ero
CTPOCHHE U
3HAYEHHE.

Jluct, ero cTtpoeHune u
3HaueHue BHemnee
CTpOEHHE JIUCTA.
Bnyrpennee ctpoenue
nucra. TUnsl )KUITKOBaHHS
nuctheB. CTpOoeHUE U
(GYHKIMM YCTHUIL. 3HAUEHUE
JIUCTA JUTsl pACTCHHUSL:
(dhoTocuHTE3, NCTIAPEHHUE,
razooomed. Jlucroman, ero
POJIb B ’KU3HU PAaCTCHUSI.
Bunonszmenenus nucToeB

N3yuuTh BHENIHEE U
BHYTPEHHEE
CTPOEHHE JIUCTA.

Onpenenars 4acTu JUCTa Ha
repOapHBIX IK3EMIUISIPaX,
pucyHKax. Paznuyars mpocTsie 1
CJIOKHBIE JTUCTHS.
XapakTepru30BaTh BHYTPEHHEE
CTpOEHUE JINCTA, €r0 YacTH
VYcTanaBnuBaTh B3aUMOCBSI3b
CTpPOCHUS U (PYHKIIHI JIHCTA.
XapakTepru3oBaTh
BUJIOM3MEHEHUS JINCTHEB
pacTeHuil YMeHue paboTath ¢
71a00paTOPHBIM 000PYIOBAHUEM,
YBEJIMYUTEIbHBIMU NpHUOOpamu.

DIIEKTPOHHBIE
TaOJIMLBI U [IJIaKaTHI.
Hudporoii naTank
KOHLIEHTPALIMH HOHOB,
AIIEKTPOJ
HUTPATaHUOHOB,
AIIEKTPOJI CPAaBHEHHUSI.




Crebenb, ero Crebenb, ero cTpoeHue u W3yuuts BHEmHEE | 7 OnucelBaTh BHELIHEE CTpOEHUE | MUKpOCKoI
CTpOE-HUE U 3HA4YCHUE CTpOEHUE CcTeOIs. cTe0-J151, IPUBOIUTH IPUMEPHI U ppOBOI,
3HAa4YCHUE JIaGopatopHnas pabdorta 3. Tums! crebmneii. Pa3IMYHBIX THUIIOB CTEOIIEH. MUKpOIpEnapaThl.
«BHeuinee ctpoeHue Bnyrpennee HaspiBaTh BHYTpEHHHE YacTH «Cre0enb
KOPHEBHIIA, KITyOHS, CTpOEHUE CcTeOJIs. cTeOuIs pacTeHHU U MX QYHKIUH. | OJHOJOJBHBIX U
JTYKOBUIIBD» OyHKIUN cTEOIS. OnpenensiTe BUIOU3MEHEHHS JBYIOJIBHBIX
Bunonsmenenus HaJIEMHBIX U TIOJI3EMHBIX pacTeHUI» DINEKTPOHH
cTedns y 100€eroB Ha PUCYHKaX, bl€ TaOJIULIBI U
Ha/I3€MHBIX H dororpadusx, HaTypaTbHBIX TUTaKaThI
I0JI3EMHBIX o0bekTax. M3ydaTh v ONIMCHIBATh
IIOOETOB. CTPOCHHE MO3EMHBIX TIOOETOB,
OTMEYaTh UX Pa3TUIHSL.
OuKCHPOBATH PE3YIBTATHI
nccienosanuii. Co0Ir01aTh
npaBuiia paboThl B KaOUHETE,
oOpaiteHus ¢ 1abopaTOPHBIM
000pyTI0BaHHEM
Ku3HeneATeIbHOCTh PACTUTEIBHOTO OpraHu3Ma
MusnepaiibHOE MunepaibHOE TUTAHUE YcranaBnuBaTh 1 OOBACHATH POJIb KOPHEBBIX Hudposas
MUTAHUE PACTEHUH U | PAaCTCHUH U 3HAUCHHE B3aUMOCBSI3b BOJIOCKOB B MEXaHH3Me nabopaTopust 1o
3Ha4eHUE BOJIbl BoJbI Boja kak IIOYBEHHOTO IIOYBEHHOT'O MUTAHMUSL. HKOJIOTUH (AATYUK

HE00X0IMMOE YCIIOBHE
MUHEPATBHOTO
(TTOYBEHHOT0) MUTAHMUSI.
W3Bnedenue pacreHuem

B BOJI€ MUHEPAIbHBIX
cone. OyHKUIHUs
KOPHEBBIX BOJIOCKOB.
[Iepemenienue Boabl U
MHHEPAJIbHBIX BEIIECTB

M3 IIOYBBI paCTBOpéHHHX

110 PACTCHHUIO. 3HaueHue

MUTaHUS PaCTCHUIA
Y YCIIOBUM BHEIIHEH
CpeIbl.

OOGOCHOBBIBaTh POJIb
IMOYBEHHOTO MUTAHHUS B JKU3HU
pactenuii CpaBHUBATh U
pasyinyaTh COCTaB U 3HAYEHUE
OPraHUYECKUX U MUHEPATbHBIX
ynoOpeHuit A pacTeHui.
Hcnonn3oBaTh
UH(OPMALIMOHHBIE PECYPCHI IS
MOATOTOBKU MPE3EHTALINU
MPOEKTa O MPUCTIOCOOIEHHOCTH
K BOJIC PACTEHHUI pa3HbIX

BJIQKHOCTH,
OCBEIIEHHOCTH)




MHUHEPAJILHOTO
(TTOYBEHHOI0) MUTAHMUS.
Tumb! ynoOpenuit u ux
POJIb B XKU3HU PacTEHUSI.
DKOJIOTUYECKHE TPYIIIbI
pacTeHui Mo OTHOUIEHUIO
K BOJIE

HKOJIOTUYECKUX TPYIIII

Bosgymnoe nurta-aue | Bo3gymHoe nutanue XapakTepu3oBaTh [IpuBOIMTE IpUMEPHI Hudposas
pacTeHuii — pacTeHuii —(OTOCUHTE3 | YCIOBUS, OpraHU3MOB — aBTOTPO(OB U naboparopus 1o
¢doTocuHTE3 Ycnoust o06pazoBaHus HE0OX0UMBbIE 115 reTepoTpooB, HAXOTUTh AKOJIOTHH (JaTYUK
OpraHMYECKUX BEIIECTB B | BO3AYIIHOIO pa3nuuMsl B UX MUTAHUU. YIJIEKUCIIOTo ra3a u
pacTeHuu. 3es€Hble IIUTaHUs] PACTEHUM. O060CHOBBIBaTh KOCMUYECKYIO KHCJIOpO/1a)
pacTeHust — aBTOTPO(DEI. OOBACHATH POJib POJIb 3€JEHBIX PACTEHUI.
I'erepoTpodsl kak 3€JIEHBIX JIUCTHEB B Ucnonb3oBarh
MOTPEOUTENN TOTOBBIX doTocuHTE3E MH(OPMALIMOHHBIE PECYPCHI IS
OpraHMYECKUX BEIIECTB. MOJATOTOBKH COOOIIEHHUS O POJIN
3HaueHue GOTOCUHTE3A B dboTocuHTE3a Ha HalIeH MIaHeTe
IpUpOJE BeimonnaTe HabmoaeHus u
U3MEpEHUs
Jpixanue Jlpixanue u oOMeH YcranaBnuBaTh Bocnuranue 6epexxHOTo Hudposas
BELIECTB y pacTeHui Posib | B3aMMOCBs3b OTHOILIEHHSI K CBOEMY 3/10POBBIO, | JIAOOPATOpPUs 1O
JIbIXaHUS B )KU3HU IPOLIECCOB IPUBUTHE UHTEPECA K U3YUEHHIO | 3KOJOI'MHM (aT4uK
pacTeHuil. JIbIXaHUS U npeaMera. YIJIEKUCIIOTO Tra3a U
CpaBHuTENbHAs (doTocuHTeE3A, KHCJIOPO/a)
XapaKTepUCTUKA IPOBOJUTH UX
IIPOLIECCOB JIBIXaHUS U CpaBHEHHUE.
¢doTocunTeza. O6MeH Onpenensartsb
BELIECTB B OpraHU3Me Kak | OHATHE «0OMeH
Ba)KHEUILINN PU3HAK BEILIECTBY.
XKHU3HU. B3auMocBsi3b XapakTepu3oBaTh

MPOIIECCOB JIBIXaHUS
¢dboTocuHTE3a

oOMeH BCIICCTB KaK
Ba)KHBIHN IMPU3HAK
KHN3HH




9 | Tpancnopr BemecTB. | TpaHCOpT BEmIECTB. YcraHaBiuBaTh 1 OOBACHATH POJIb TPAHCHIOPTA [udposas
Wcnapenue Boabl Hcnapenue Boabl B3alMOCBSI3b BELIECTB, UCITAPEHUS BOJIBL. nabopaTopHst 1o
JIUCTBAMU JTUCThAMHU. TypropHoe TpaHCcIopTa .O6G0CHOBBIBaTH POJIb 9KOJIOTMH (JaTYUK
JIaGopatopHast paboTa | COCTOSIHHE KJIETOK BELIECTB B [IOYBEHHOT'O ITUTAHUSI B dKU3HU BJIQKHOCTH,

4. «Mcnapenue BoJibl pacTeHun. pactenuit CpaBHUBaTh U OCBEILIEHHOCTH)
JUCTBSIMU JI0 U 110CJIE pa3auyaTh COCTAaB U 3HAYCHUE 1M (ppoBOH JaTUUK
MIOJIUBAY, OpPraHUYECKUX U MUHEPAIbHBIX | 3JIEKTPOIPOBOJIHOCTU
5. Typropnoe yoOpeHuil 11s pacTeHui.
COCTOSIHHUE KJIETOK. Hcnone3oBars
6. 3naueHne MH(OPMALMOHHBIE PECYPCHI IS
KYTHUKYJIBI ¥ IPOOKH B MOJArOTOBKU MPE3EHTALIMH
3allUTe PacTEHUI OT MPOEKTa O MPUCIOCOOIEHHOCTH
HCHIapEeHUs» K BOJIE paCTeHMI pa3HbIX
9KOJIOTMYECKUX TPYII
Krnaccudukarus nBeTKOBBIX pacTeHUN
10 | CemeiicTBa K1acca OO6mras xapakrepuctuka. | M3yduTs oOmryro 2 Brinensite ocHOBHBIE TTpu3Haku | PaboTta ¢ repbapHbIM

JBynosibHbIE

CewmeiicTBa:
Po3zonBerHsie,
MOTBUIBLKOBEIE,
KpecTtongernsie,
ITacnénoBsle,
CI10KHOILIBETHEIE.
OTnu4uTeIbHEIC
MPU3HAKH CEMEUCTB.
3HayeHue B IPUPOJIC U
JKM3HU YEJIOBEKA.
CenbCKOX03STMCTBEHHBIC
KYJIBTYpPbI

XapaKTEPUCTHKY
CEeMENCTB KJracca
JBynoibHbIE.

Kiacca JIByAoJIbHBIE.
OnuchBaTh OTINYUTEIIHLHBIC
MPU3HAKK CEMEMCTB KJacca.
Pacnio3naBath npencraBuTenei
CEMEICTB Ha PUCYHKAX,
repbapHbIX MaTepuaiax,
HaTypaJbHBIX 00BEKTaX.
[TpumeHsaTh mpuéMbl pabOTHI ¢
OIpeeIUTEIEM PACTCHUIA.
Hcnonn3oBath
UH(GOPMALIMOHHBIE PECYPCHI IS
MOATOTOBKU MPE3EHTALINU
IIPOEKTa O POJIM PACTEHUN
kjacca J[By10JabHbIE B IPUPOJIE

MaTepUaIOM




" KU3HU YCIO0BCKa

11

CewmeiicTBa Kj1acca
OnHOOOJIBHEIE

OOm1ast XxapakTepUCTHKA.

CemeiicTBa: JIuneiinsle,
JlykoBsie, 3maKu.
OT1nuuuTeNnbHbIC
MPU3HAKU. 3HAYECHHE B
pupoJie

N3yuuts 0611yto
XapaKTePUCTHKY
CEMEHCTB KJjacca
OaHOI0NIbHEIE. .

BrinenaTe npu3Haku Kiacca
OpnnoposbHble. OnpenensrTsb
MIPU3HAKY JICJICHUS KIaCCOB
JABynonsubie 1 OAHOI0JIbHBIC
Ha ceMeiicTBa. OnuCHIBaThH
XapaKTEPHBIC YEPTHI CEMEUCTB
knacca OqHOI0IBHBIC,
[TpumMensTh mpuéMbl pabOTHI C
OIPENECITUTETIEM PACTCHHIA.
[IpuBOIMTE TpUMEPHI
OXpaHsEMbIX BUJIOB.
Hcnons30BaTh
nH(pOpPMaITMOHHBIE PECYPCHI IS
MOJTOTOBKH MPE3CHTAIINH
MPOEKTA O MPAKTHIECKOM
WCIIOJIb30BAHUH PACTEHUMN
cemeiictBa OTHOIOTIBHEIC, O
3HAYCHMU 3J1aKOB IS JKUBBIX
OPraHnu3MoOB

Pabota ¢ repbapHbIM
MaTepuaIoM




BBenenue — 3 g

TemaTnueckoe MmIaHUpoBaHUE B 7 Kilacce

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

O06o0611enne — 1 4.

No | Tema Conepxxanue enesas yctanoBka | Komuu | OcHOBHBIE BUBI AesTenbHOCTH | Mcmonb3oBanue
1/ ypoka €CTBO | oOyuaromuxcs Ha 000po1I0BaHUS
| 4acoOB | YPOKE/BHEYPOUHOM 3aHSATUU
Pactenns — mpon3BOIMTENN OPraHUYECKOTO BEIIECTBA
1 | IlommapcTBo OO6mras xapakTepucTHKa. N3yuauts ctpoenne | 1 OO0mras xapakTepuCTHKA. Mukpockon
Hacrosmue Crpoenue, pa3sMHOKEHUE Y pa3MHOXEHUE CrpoeHue, pa3sMHOKEHHUE 1 (poBoH,
BOJIOPOCIIH. BoJlopocieit. Paznoobpasue BOJIOPOCIIEH BoJiopocieit. PaznooOpasue MHKpOIIpENapaThl.
[TonumapctBo Bojiopocieit. OTaensl: Bojiopocneit. Otnensl: 3enéusie, | (OmHOKIETOYHAS
barpsinku. Posb 3enénnie, Kpacusie, bypnie Kpacnsie, bypsie Bogopocu. BOJIOPOCIIb —
BOJIOpPOCIIEH B BOJIOPOCIIM. 3HAUYCHUE 3HayeHue BOJAOPOCIEH B XJIAMHJIOMOHA/1A)
BOJIHBIX BOJIOPOCJIEH B IPUPOJIE. npupoze. Mcnons3oBanue
skocucremax. JI/p | Mcnons3oBanue Boopociei BOJIOPOCJICH YEJIIOBEKOM
1. "U3yuenue YEJI0BEKOM
OJIHOKJIETOYHBIX U
MHOTOKJICTOYHBIX
BoJjiopocieit"”
2 | Otgen MoxoBuansle, xapaktepuble | M3yuuts cTpoenue | 1 CpaBHUBATh MpeCTaBUTENCH Muxkpockon
MoxoBuaHbIE. 4yepThl cTpoeHus. Kiaccer: U Pa3MHOXKEHUE pa3IMYHBIX TPYII pacTeHUH 1 (poBOH,
Ponb MxoB B [Teu€HouHMKY U MXOB oT/ena, eNaTh BHIBOIBI. MUKpOTpEenaparsl.
oOpa3oBaHUH JIucrocrebenbHbIE, UX Ha3biBaTh CylieCcTBEHHbIE
OOJOTHBIX OTJIMYUTEIbHBIE YEPTHI. MIpU3HAKU MXOB. Pacnio3HaBathb

skocuctem JI/p 2.

Pa3zmHuoxkenue (6ecrosoe u

HpeHCTaBHTeHeﬁ MOXOBUJIHBIX




«CtpoeHue
3€JIE€HOT0 MXa

M0JIOBOE) U Pa3BUTHE
MOXOBHUIHBIX. MOXOBI/IIIHBIC

Ha pUCYHKaX, TepOapHbIX
MaTepuanax, XHBBIX 00bEKTaX.

KYKYIIKHUH KaK CIIOpOBBIE PAaCTECHUA. BeiiensaTes npuzHaku
JICH» 3HadeHne MX0OB B npupoac u MMPUHAIICIKHOCTU MOXOBHUIHBIX
JKHU3HH YCJIOBCKA. K BBICHINM CIIOPOBBIM
JlaGoparopHas pabota 3. pacteHusiM. XapakTepu30BaTh
«3ydeHne BHELIHETO MPOLIECCH] Pa3MHOKEHUS U
CTPOCHHA MOXOBHUIHBIX Pa3sBUTUA MOXOBUAHBIX, UX
pacTeHuin» 0COOEHHOCTH. Y CTaHaBINBATh
B3aMMOCBSI3b CTPOSHHS MXOB U
MX BO3JCHCTBUS Ha CPeAy
oburtanus. CpaBHUBaTh BHELIIHEE
CTPOEHUE 3ETEHOTO MXa
(KyKyIIKMHA JIbHA) U O6eJ0ro Mxa
(carayma), oTMeqaTh UX
CXOJICTBO W PA3ITUYHSI.
PUKCUPOBATH PE3YIIBTATHI
uccinenosauuii. CoOmronaTe
npaBuiia paboThl B KAOMHETE,
oOpareHus ¢ 1ab0paTOpHBIM
000pyT0BaHHEM
Otnen OO6mras xapakTepucTuKa N3yauTh 0011yIO BoIgBisITE 001ITHE YEPTHI PaboTa c repbapHbIM
l'onocemenHsie. rojloceMeHHbIX. Paccenienue | XapakTepuCTHKY CTPOEHUS U PA3BUTHUS CEMEHHBIX | MaTepuaioM
Ponb TOJIOCEMEHHBIX O rOJIOCEMEHHBIX pactenuii. OcBauBaTh MPUEMBI
rOJIOCEMEHHBIX B MMOBEPXHOCTU 3EMJIH. pacTeHuii paboThI ¢ onpeAenuTeIeM

AKOCUCTEME TalTH
Jp. 4. «Ctpoenue
M0OEroB XBOMHBIX
pacTeHui»

JI/p 5.«Ctpoenue
MYKCKHX,
KEHCKUX IITUIICK U
CEMSTH COCHBI

OO6pa3zoBaHue CeMsIH Kak
CBUIETENLCTBO 0OJIee
BBICOKOT'O YPOBHS pa3BUTHUSA
TrOJIOCEMEHHBIX IT0
CPaBHEHUIO CO CIIOPOBBIMH.
OCoOCHHOCTH CTPOCHHS U
pa3BUTHSA IIPEACTABUTENEN
Kjacca XBOMHEIE.

pactenuii. CpaBHUBATh
CTPOEHUE CIIOPHI U CEMEHHU.
XapakTepu30oBaTh MPOLIECCHI
Pa3MHOXKEHUS U Pa3BUTH
rOJIOCEMEHHBIX.
[TporHo3upoBaTh NOCIEACTBUS
HEpalMOHAIBHOU JEATEIbHOCTH
YeJIOBEKa IS JKU3HU




OOBIKHOBEHHOW)

l'onocemenHbie Ha
teppuropuu Poccun. Mx
3HAYEHUE B IPUPOJIE U
JKA3HU YEJIOBEKa

rojIoceMEeHHLIX. VCII0Ip30BaTh
UH(OPMAIMOHHBIE PECYPCHI IS
IIOJArOTOBKH IPE3EHTALIUU
MPOEKTa O 3HAYEHUH XBOMHBIX
necoB Poccun

Otnen
[ToxpsITOCEMEHHBIE
, i L{BeTkoBEIE.
Poub
MTOKPBITOCEMEHHBIX
B pa3BUTHHU
3eMIIeIeus

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

OO011as XapakTepUCTUKA.
CemeiicTBa: Po3onsernsie,
MOTBUIBKOBEIE,
Kpecrougernsie,
ITacnénossle,
C0KHOIIBETHEIE.
OT/IIMYUTEITHBIC TPU3HAKH
ceMeMCTB. 3HAUCHHUE B

MIPUPOJIE U )KU3HU YEIOBEKa.

CebCKOX0351CTBEHHBIE
KYJIBTYPBI

N3yauts 00m1yto
XapaKTePUCTHKY
CEMENCTB Kiacca
JBynonpHsbIE.

Bb1iensaTe OCHOBHBIE IPU3HAKU
Kj1acca J{ByA0JIbHBIE.
OnuceIiBaTh OTJINYUTENBHBIE
IIPU3HAKU CEMENCTB KJ1acca.
Pacno3naBath npencraBurenen
CEMENCTB Ha PUCYHKAX,
repOapHbIX MaTepHanax,
HaTypaJIbHbIX 00BEKTaX.
[TpumensTh pUEMBI pabOTHI C
OIPENEITUTENIEM PACTCHHIA.
Ucnonb3oBarh
MH(OPMALIMOHHBIE PECYPCHI JIS
MOATOTOBKHU MTPE3EHTALINU
MPOEKTa O POJIM PACTECHUI
KJjacca J[By10JabHBIE B IPUPOJE
Y KU3HH YEJIOBEKa

PaGora ¢ repbapHbIM
MaTepHUanIoM




CewmeiicTBa KJj1acca

OOm1ast XxapakTepUCTHKA.

N3yuuts 0611yto

BriienaTe npu3Haku Kiacca

Pabota ¢ repbapHbIM

OpnHO0IBHBIE CewmelictBa: Jlunelinsle, XapaKTEPUCTUKY OpnnopospHble. OnpenensThb MaTepuaioM
JlykoBble, 3naKu. CEMENCTB Kiacca IIPU3HAKY JCJICHHS KIIaCCOB
OtnuuutenbHble pu3Hakd. | OJHOObHBIE. . JBynosnbubie 1 OJTHOI0IbHbBIE
3HaYeHHUE B IPUPOIC Ha ceMericTBa. ONUCHIBaTh
XapaKTepHbIE YEPThl CEMENCTB
kjacca OJIHO/I0/IbHBIE.
[TpumensaTh MpuEMBI PabOTHI C
OIPENEITUTENIEM PACTCHHIA.
[IpuBOIMTE IpUMEPHI
OXPaHSEMBIX BHJIOB.
Hcnons3oBaTh
MH(OPMALIMOHHBIE PECYPCHI JIS
MOJATOTOBKU MPE3EHTALNU
MIPOEKTa O MPAKTUIECKOM
WCIIOJIb30BAHUH PACTEHUMN
cemeiictBa OHOIOIBHEIC, O
3HAYEHUH 3J1aKOB JUISI AKUBBIX
OpraHu3MOB
’KuBoTHBIE — TOTPEOUTENN OPraHUYECKOTO BEIIECTBA
O6mas Cpena oburtanus, JHatp oburyro 1 BBISBISITE XapaKkTepHbIE Mukpockor
XapaKTepUCTUKA BHEIIIHEE CTPOCHHUE. XapaKTePUCTUKY MPU3HAKU TOII[apCTBA 1 poBoH,
MOAIIapCTBA Crpoenue u [Ipocreiimmm, Ha [Ipocreiimue, unu MUKpOTpenaparhbl
[Ipocreiimmue. KUZHEJEATEILHOCTD npumepe Tuma OpaHOKIIETOYHBIE, TUTIA (ame0a, aBrIcHa
JlaboparopHas paboTa | capkoJ0oBbIX Ha mpumepe | CapKoJ0KTyTHKOBI CapkoI0BbIE M KT'YTUKOHOCIBL. | 3eeHas, nHdy30pus
7. aMEOBI-TIpOTES. e. Ha mpumepe Pacnio3naBate npencrasuteneit | Tydenbka)
«Ctpoenue u Paznoobpaszue IBIJICHBI 3€JICHOM kiacca CapkoJ0BbIE Ha
NIEpPEIBUKEHUE capkooBbIx Cpena MoKasaTh MUKpOTIpenaparax, pucyHkax,
uHpy30pUU- oOuTaHus, CTPOCHHUE U B3aHMOCBSI3b dotorpadusx. YcraHaBIuBaTh




Ty(enbKI»
8. «CpaBHUTEIBHAS

NEepEeABUKEHUE Ha
IIpUMEpPE IBIIICHBI

CTPOEHHUS U
XapakTepa MUTaHUs

B3aMMOCBSI3b CTPOCHHS U
¢byHKIMI Opranu3Ma Ha

XapaKTEPUCTUKA 3eJIEHON. Xapakrep OT YCJIIOBUH npuMepe aMEOBI-TIPOTEs.
OJTHOKJIETOYHBIX IIATAHMUS, €TO OKpYKarolen O060CHOBBIBaTH POJIb
OpraHu3MOB» 3aBUCUMOCTb OT YCJIOBHUI | cpeibl IPOCTEHIINX B IKOCHCTEMAX
cpensl. lpixanue, YMmenue paborath ¢
BBIJICJICHHUE U 1a00paTOPHBIM 000PYTIOBAHUEM,
pazMmHoxeHue. Coueranue YBEIUYUTEIbHBIMUA IPUOOPAMHU.
MIPU3HAKOB )KMBOTHOTO U
pacTeHHUsl y IBIJICHbI
3enénoil. Paznoobpaszue
KT'YTUKOHOCIIEB
Tun OO6uue yepThl cTpoenus. | U3yuuts crpoeHue OnuceiBaTh OCHOBHBIE NIPU3HAKH | MUKpoCKoI
Kumeunonosnoctueie. | ['mapa — oAMHOYHBII 51 nojnapcTBa MHOTOKJIeTOUHbIE. | IIUGPOBOH,
Crpoenue u nosun. Cpena oOUTaHusi, | )KU3HENEATEIbHOCTh Ha3zpiBaTh npeacraBuTeneit TUMa | MUKpOIIpenapaThl.
KU3ZHENEATEIIbHOCTh BHEIIIHEE U BHYTPEHHEE KHMILIEYHOIIOJIOCTHBI KUIIEYHOMOJOCTHBIX. BBIIENATh | (BHYTpEHHEE CTpOEHUE
ctpoeHue. OcoOEHHOCTH | X Ha IpUMepe 001111e YepThl CTPOCHHUSI. TUAPHI)
KU3HEJCATCIBHOCTH, TUJPBI, BBIIEIUTD OOBACHATH Ha IpUMEpPE HATTNUUE
YPOBEHb OPraHHU3alMH B OCHOBHBIC YEPThI Jy4eBOM CUMMETPHUH Y
CPaBHEHHH C YCIIOKHEHHUS KHAIIEYHOIOJIOCTHBIX.
MPOCTEUIINMU OpraHu3aIu 1Mo XapakTepu3oBaTh NPU3HAKU
CPAaBHEHHIO C 0oJee CII0KHOW OpraHu3aluy B
IPOCTEHIIMMH. CPAaBHEHMH C IPOCTEUIINMU
Tun Konbuatsie Mecra obutanus, N3yuuthb Pacno3naBate npencraButeneir | Mukpockon
YEPBH. CTpPOEHUE U 0COOEHHOCTH KJIacCa Ha PUCYHKaX, UppPOBOH,
KU3HEICATECIBHOCTD YCIIO’)KHEHHUS B dororpadusax. Xapakrepu3oBath | 1a00paTOpHOE
CUCTEM BHYTPEHHHUX CTPOEHUU YepThl YCI0KHEHNS CTPOCHUS o0opyoBaHHUE.
OprasoB. YpOBHHU KOJIbYaThIX YepBen CUCTEM BHYTPEHHHUX OPIaHOB. DJEKTPOHHBIE
OpraHu3aluy OpraHoB Kak Oosee dopmynupoBaTh BbIBOJ 00 TaOIHULIBI
YyBCTB BBICOKOOPraHM30Ba YPOBHE CTPOCHMS OPTraHOB
CBOOOTHOKUBYILUX HHOM I'PYIIIBI 110 4yBCTB

KOJIbYaThIX qepBefI u
Mapa3suTUICCKUX KPYIIIbIX

CpaBHCHHIO C
IIJIOCKUMHU U




yepBen KpYIJIBIMU
JlaboparopHas pabota 9. | uepBsmu.
«BHelHee cTpoeHue

JI0/IEBOTO YEPBS, €TO
nepeBIKEHUE,

pa3apakuMOCTbY.

JlaboparopHuas padora 10

(110 YCMOTpEHHUIO

YUUTENS)

«BHyTpeHHee cTpoeHue

JIOXKJIEBOTO YEPBS».

9 | Tun Mostocku Cpena oburtanus, N3yunth Paznuuare u onpenenars [Mudposoii
BHEIIIHEEe CTPOCHHE Ha 0COOEHHOCTH JIBYCTBOPYATHIX MOJUTIOCKOB Ha | MUKPOCKOTI,
npumMepe 6e33yOKH. CTPOEHHS Kj1acca pucyHKax, ¢potorpadusx, nmabopaTopHOe
Crpoenne U GyHKIIUN JIBycTBOpYATHIC HaTYpPaIbHBIX 00OBEKTax. obopynoBaHue.
CHCTEM BHYTPEHHHX MOJITIOCKH OOBSCHATH B3aMMOCBSI3b 00pa3za | BiakHble mpenapaTsl,
opranoB. Oco0eHHOCTH YKU3HU U 0COOEHHOCTEH KOJUIEKIIUHA PAaKOBHUH
Pa3MHOKEHHS CTpOEHUS IBYCTBOPYATHIX MOJLTIOCKOB.

u pazBurtus. Ponb B MOJUTIOCKOB. XapaKTepU30BaTh DJIEKTPOHHBIE
MPUPOJIE U 3HAYCHUE IS YepThl MPUCTIOCOOIEHHOCTH TaOJIUIIBI
YeloBeKa. MOJLTIOCKOB K cpeJie OOuTaHUsI.
JlabopaTtopnas padorta 11. DopMyTHpPOBaTH BHIBOJ O POJIH
«BHuemrnee ctpoenue JIBYCTBOPYATHIX MOJIIIOCKOB B
PaKOBUH IPECHOBOIHBIX U BOJHBIX
MOPCKHUX MOJITFOCKOB 9KOCUCTEMAX, B )KU3HU
YyelioBeKa. Y CTaHaBJIUBATh
CXOJCTBO U Pa3IUyus B
CTPOEHUH PAaKOBUH MOJUTIOCKOB.
CobmoaTh mpaBuiia paboThI B
kaOuHeTe, 0OpaleHus ¢
71a060pPaTOPHBIM 000PYTIOBAaHUEM
10 | Tun YUnenucronorue. | OOmias XxapakTepuctu-kKa, | BoIABUTH OCHOBHBIE BhIsSBISATE XapakTepHbIe ['epbapHbIif MaTepuan

Kinacc Hacexombie

0COOEHHOCTH BHEIIHETO

XapaKTepHbIe

IMPU3HAKH HACCKOMBIX,

— CTPOCHHUC




CTPOCHHA. Pa3H006pa3He IMPpU3HAKA OIMCBIBATD UX ITPU BBIIIOJIHCHHUN HAaCEKOMOTI'O, THUIIbI
POTOBBIX OPraHOB. HACEKOMBIX. nabopaTopHOil paboTEHI. pa3BUTHSL.
Crpoenue u GyHKIUN N3yunTh TUIBI YcranaBiuBaTh B3aMMOCBSI3b
CHCTEM BHYTPEHHUX pa3BuTHUA BHYTPEHHETO CTPOCHHUS U
opraHoB. PasMHoxeH#He. HACEKOMBIX MPOIIECCOB JKU3HEACATEIILHOCTH
PasBuTune ¢ HEMOIHBIM HacekoMbIx. Habmonars,
npespanieHueM. ['pymmsl (dukcupoBaTh pe3yabTaThl
HaceKOMEBIX. Pa3Butne ¢ Ha6J'IIOI[€HI/If/'I, J€JIaTh BbBIBOBbI.
MIOJIHBIM MPEBpAILEHUEM. CobmtoiaTh paBuiia paboThI B
I'pynnsr HacekombIx. Poinb KabuHeTe, 0OpalleHus ¢
Ka)KJI0M CTaAuM pa3BUTUS 1ab0paToOpHBIM 000PYIOBAaHUEM.
HACEKOMBIX XapakTepru30BaTh TUIIBI
JlabopaTtopHnas padorta 12. Pa3BUTHUS HACEKOMBIX.
«BHenHee cTpoeHne OOBACHATH NPUHIIUIIBI
HACEKOMOTO0» KJIacCU(UKAITIN HACEKOMBIX.
VYcraHaBivBaTh
CHCTEMATHUYECKYIO
HNPUHAAJIEKHOCTh HACEKOMBIX.
BbIsBIATE paznuuus B pa3BUTHH
HACEKOMBIX C MOJHBIM U
HETMOJIHBIM ITPEeBpaIlEeHUEM
11 |. Ocob6enHoctu BHemHero | M3yunts Xapaktepru3oBaTh 0COOEHHOCTH | BraxkHbie mpemapathl
Tun Xopaossle. CTPOEHHUS, CBSI3aHHBIE C 0COOEHHOCTH BHEIIIHEr0 CTPOEHUs phIO B «Pb10BI». Moniens —
ITo3BOHOUYHBIE oOuTaHUEM B BOJE. BHEILIHEr0 CBSI3U CO Cpefioi OOUTaHus. CKeJIET PhIOBI
xuBoTHble. Hagxnace | Ctpoenue u pyHKIMU CTPOEHUH, OcBauBatb puéMbI pabOTHI €

PrIOBIL.

KOoHeyHOoCTel. OpraHbl
OOKOBO¥ JIMHUH, OPraHbl
CllyXa, paBHOBECHS.
OnopHo-aBUraTesibHas
cucrema. Ckener
HETIapHBIX U MapHBIX
IUTIaBHUKOB. CKeleT
TOJIOBBI, CKEJeT xaop.

CBsI3aHHBIC C
oOUTaHHUEM B BOJC

OTIPE/ICITUTEIIEM KUBOTHBIX.
BBISBIATE 4epThI
IIPUCIIOCOOICHHOCTH
BHYTPEHHETO CTPOCHUS PBIO K
oOurtanuio B Boxe. Habmronate u
OIHMCHIBATh BHEIIIHEE CTPOCHUE U
0COOEHHOCTH NEpEIBUKEHUS
pBIO B XOJIC BBITIOJTHEHUS




OCOoOeHHOCTH CTPOCHUS U
¢byHKIUH cucTeM
BHYTPEHHUX OPraHOB.
YepTol O0J1ee BEICOKOTO
YPOBHS OpraHU3aH pbl0
10 CPABHEHUIO C
JTaHLIETHUKOM.
Jlaboparopuas paboTa
«BHenrHee cTpoeHue u
0COOEHHOCTHU
MepeBUKEHUS PHIObI»
Jl/p 13. «Buyrpennee
CTpOEHUE PHIObI»

n1abopaTopHOH pabOTHI.
CoOnronaTh mpaBuiia NOBEACHUS
B KaOuHeTe, 0OpamieHus ¢

1a00paTOpPHBIM 000PYIOBAHUEM.

VYcraHaBiIMBaTh B3aMMOCBS3b
CTpOEHUS OTJENIbHBIX YacTel
cKkenera peI0 1 UX (PyHKIHHA.
BbIsBIIATE XapaKTepHbIE YEPThI
CTPOEHUS CUCTEM BHYTPEHHUX
opraHoB. CpaBHUBAaTh
0COOEHHOCTHU CTPOCHHUSI U
(GyHKIIMI BHYTPEHHUX OPTaHOB
pBIO U TAHIIETHUKA.
XapakTepru30BaTh 4EPThI
YCIIOKHEHHUS OPTaHU3aIuu PhIO

12 |. XapakTepHbIE YEePTHI N3yunth uepTsl VYcraHaBIMBaTh B3aMMOCBSI3b BaxxHbie penapatbl
Knacc 3eMHOBO/IHBIE | CTPOEHUS CUCTEM CTPOEHUS CUCTEM CTPOEHUS OPTaHOB U CUCTEM «3eMHOBOTHBIE»
BHYTPEHHUX OPTraHOB BHYTPEHHUX OpraHoB ¢ UX QYHKIUAMU U

3€MHOBO/IHBIX IO OpraHoB cpenoii ooutanusi. CpaBHUBATD,
CPaBHEHHUIO C KOCTHBIMH 36MHOBO/IHBIX 10 00001aTh HHGOPMAITHIO O
pridbamu. CxoacTBO CPaBHEHHIO C CTPOEHUH BHYTPEHHUX OPraHOB
CTPOCHHMS BHYTPEHHUX KOCTHBIMU pblOamMu aMmpubwuii u peiO, nenaTh
OpraHoB 36MHOBOJIHBIX U BbIBOIbI. OnpeienisiTh YepThl
pBIO 0oJiee BRICOKOW OpraHu3aIuu
3€MHOBO/IHBIX 110 CPABHEHUIO C
peIOaMu
13 CXOJCTBO | pa3ianyus N3yuuts uepThl YcTaHaBnuBaTh B3aUMOCBSI3b Brnaxxnsle mpemnapatsl

Knacc
MIPECMBIKAIOIIHUECH. .

CTPOCHUS CUCTEM BHY-
TPEHHUX OPraHOB
HPECMBIKAIOIIMXCS 1
3eMHOBOJHBIX. UepThl
MPUCTIOCOOTIEHHOCTH
MIPECMBIKAIOIIUXCS K

CTPOCHHA CUCTEM
BHYTPCHHHUX
OpPraHoB
IMPCCMBIKAIOIIHUXCS
10 CPAaBHCHUIO C
3CMHOBOJIHBIMH.

CTPOCHHS BHYTPEHHUX OPI'aHOB
U CUCTEM OPraHOB PEHTHIINH, HX
GbyHKIMI U cpesibl OOMTaHHUS.
BhIsBIATE UepThl O0JICe
BBICOKOW OpraHu3aIiu
MPECMBIKAIOIUXCS 110

((Hp CCMBIKAIOIIMUCC»




YKU3HU Ha CyIIIE.
PasmHOXeHuE U
pa3zBuTHE. 3aBUCUMOCTh
r0/I0BOTO KU3HEHHOTO
LUKJIA OT TEMIIEPATYPHBIX
YCIIOBUU

CPaBHEHHUIO C 36MHOBOTHBIMH.
XapakTepr30BaTh MPOLIECCHI
Pa3MHOKEHHUS U PA3BUTHS
JIETEHBIIIEN Y
MIPECMBIKAIOIIAXCS.
Hcnonn3oBaTh
WH(OPMAITMOHHBIE PECYPCHI JUIS
MOJATOTOBKU MPE3CHTAIINN
MPOEKTa O TOJ0BOM KU3HECHHOM
[IUKJIe PENTHIINM, 3200TE O
IMOTOMCTBE

14

Knacc Ituusr.

B3anmocBs3b BHEIIHETO
CTPOCHHS U
MIPUCTIOCOOIEHHOCTH TITHI]
K monéty. Turbl neppeB u
ux pyHkuuu. Yeptol
CXOJICTBA U Pa3IUYMs
ITOKPOBOB NTHUIl U
pENTHINH.

JlabopaTtopHnas pabdora 14.
«BHemiHee cTpoeHue
ntuiel. CTpoeHue
nepreB» M3menenus
CTPOEHHMSI CKeJeTa NTHI] B
CBSI3U C
MIPUCTIOCOOIEHHOCTHIO K
nonéry. Oco6eHHOCTH
CTPOEHHMS MYCKYJIaTyphl U
e ¢pynkuuu. [Tpuunnse
CpacTaHMs OTIEIbHBIX
KOCTEH CKeJeTa MTHIL.
JIaGopatopHas pabora 15.
«CTpoeHue ckenera

N3yunth
B3alMOCBSI3b
BHEITHETO CTPOCHUS
u
MIPUCTIOCOOIEHHOCT
U NTHUL K NTOJETY

XapaxTepu30BaTh 0COOCHHOCTH
BHCIIHETO CTPOCHUS IITULL B
CBs3HU C UX

HIPUCHOCOOIEHHOCTBIO K MOJIETY.

OOBACHATH CTpOEHUE U
(GbyHKIMH NTEpHEBOTO MOKPOBa
Tea NTUL. YCTaHaBIUBATh
YepThl CXOJICTBA U PA3INYHS
MOKPOBOB NTHI] U PENTUIIUH.
N3yuarh 1 onuckIBaTh
0COOCHHOCTH BHEIIIHETO
CTpOEHUS NTHIL B XOJI€
BBITIOJTHEHUS JTA00paTOpHOH
pabotel. CoOro1aTh MpaBuiia
paboTHl B kKabuHETe, oOparieHus
¢ J1abopaTOPHBIM
o0opynoBaHueM

Uyueno [Ituugsl, [epss
TITUIIBI,
MUKpOTpenaparhbl
«IIepbst nTHI, CKETET
roJTyos.




OTUIED)

15 OCoOGeHHOCTH CTPOCHUS N3yuuts ckener u 1 OnucelBaTh XapaKTepHbIE Brnaxusle mpenaparsl
Kirace OIIOPHO-/IBUTaTEIILHON BHYTPCHHEE 0COOEHHOCTHU CTPOEHMSI U «Kpomuk», ckener
Muiekonuraromue. CUCTEMBI. YPOBEHb Opra- | CTpPOCHHE (GyHKLIMI ONOPHO-/IBUTATENIbHOM | MIJIEKOIIUTAIOIIETO

HU3aI[UN HEPBHOM MJIEKOTTUTAOLITIX CHCTEMBI, UCTIONIb3YS TIPUMEPHI
CHCTEMBI 110 CPABHEHUIO C KUBOTHBIX Pa3HBIX CPe.
JIPYTrUMH ITO3BOHOYHBIMH. obutanus. [IpoBoauts
XapakTepHbIC YePTHI HaOroeHus 1 PUKCUPOBATH MX
CTPOCHUS THIIEBapH- PE3yABTATHI B XOJI€ BHITIOJTHEHUS
TEJILHON CUCTEMBI nabopaTopHON pabOTHI.
KOTIBITHBIX U TPBI3YHOB. XapakTepu30BaTh 0COOEHHOCTH
VYcnoxxHEHUE CTPOCHUS U CTPOCHHUS CHCTEM BHYTPEHHHX
GyHKIUH BHYTPEHHIX OPraHOB MJICKOITUTAIOIINX IO
OpraHoB. CPaBHEHHIO C PENITHUIISMHU.
JlabopatopHnas pabora 16. AprymMeHTHpOBaTh BBIBOJIbI O
«CtpoeHue ckenera MIPOTPECCUBHOM Pa3BUTHH
MJIEKOTTUTAFOIIIX) miexonuraromux. Codnoaars
npaBuiia paboThl B KAOMHETE,
oOparteHus ¢ 1ab0paTOpHBIM
000pyTI0BaHHEM
bakrepuu, rpuObl — pa3pymuTeln OpraHuueckoro Bemectsa. Jinmaiuuku

16 | Ctpoenue u bakrepuu: ctpoeHue u XapakTepu3oBaTh 2 OnuceiBaTh pa3HOOOpa3HbIE PaccmarpuBanue
KHU3HEIEATEIbHOCTh KHU3HEEATEIbHOCTb. 0COOEHHOCTH (dopMbl OakTepUaIbHBIX KIETOK | OaKTepuil Ha FOTOBBIX
Oakrepuil. 3HaueHue | bakrepun — CTpOEHHUs OAKTEPUH. Ha PUCYHKE y4eOHHKa. MHUKpOIpernaparax ¢
OakTepuii B IpUpOJe | IPUMUTHUBHBIE PaznuuaTh noHATHA: UCTOJIb30BAHUEM
1 )KM3HHU YeJIOBEKa OJTHOKJICTOYHbIE «aBTOTPO(DBI», «IreTepOTPOdB», | MUKPOCKOTIA.




opranusmsl. CTpoeHue
OakTepuii. PasMHOXCHHE.
OakTepuil JeneHueM
KJIETKM HaaBoe. bakrepun
KaK camasl JpEBHsIS
rpyIna OpraHu3MoB.
[Ipoueccer
KU3ZHEJESITEIbHOCTU
6axrepuii. [lonarue o0
aBTOTpOdax u
rerepoTpodax,
MIpoKapuoTax u
JyKapuoTax

«IIPOKAPHOTHI», «IYKApHUOTHI.
XapakTepu3oBaTh IIPOLIECCHI
KHU3HEICATEIILHOCTH OaKTepuu
Kak npokapuot. CpaBHUBATh U
OLICHUBATh POJIb OAKTEpUIi-
aBTOTPO(OB U OaKTEPUIA-
reTepoTpooB B IPUPOE
YMenue pabotats ¢
1a00paTOpPHBIM 000PYIOBaHUEM,
YBEIUYUTEIbHBIMHA IPUOOPAMHU.
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['pube1. Obmas
XapaKTepUCTHKA.
Mmuoroo6pasue
rpudoB.

Mmuoroo6pasue u
3Ha4YE€HHE TPHOOB.
CrpoeHne NUISIMOYHbIX
rpuboB. [lnecHeBbie
rpuOBl, UX UCMOJIb30BaHUE
B 3/IpaBOOXpaHEHUH
(aHTHOMOTHK
TICHUIIWILIINH ).
OHOKJIETOYHBIE TPUOBI
— npoxoku. Mx
HCII0JIb30BaHUE B
xJ1e00oTeueHUH U
MIMBOBAPEHUH.
CwenoOHbIe U SATOBUTHIE
rpuo6sbl. [IpaBuna cobopa u
ynotpebiaeHus rpuooB B
nuty. [lapasutuyueckue
rpudbl1. PoJib rpr6oB B
MIPUPOJIC U KU3HH
YeloBeKa

XapakTepu3oBaTh
CTPOECHHE
HIITATIOYHBIX
rpu0oB.

[Tonpa3nenars NUISMOYHbIE
rpuOBI HA TUTACTUHYATHIC U
TpyOuarsie. ONMHUCHIBATH
CTpOEHUE MJIECHEBBIX TPHOOB O
pUCYHKY yueOHMKA. OOBSICHATH
TEPMHUHBI «AHTUOMOTUK» U
«neHnuuMny. Pacno3naBate
CheOOHBIE U SITIOBUTHIC TPHOBI
Ha TaOJIUIIaX U PUCYHKaX
yueOHHMKa. Y4acTBOBAaTh B
COBMECTHOM OOCYXICHUH
paBWJI cOOpa U UCIIOJIb30BAHUS
rpu6oB. OOBSACHATH 3HAUCHUE
rpuOOB /7S YeJIOBEKa U TSI
MIPUPOJIbI

I'oToBUTH
MHUKpOIIpenapar
KYJAbTYPBI APOKKEH.
N3y4darh miecHeBbIe
pHrObI TIOT
MHUKpPOCKOTIOM ITPH
MajoM yBEJIMYEHHUH Ha
TOTOBBIX
n\MUKpoIpenaparax.
DJIEKTPOHHBIE
TaOJIMIBI U [JIAKATHI.




Beenenue — 2 u
P.1. HacnenctBeHHOCTB, cpenia U 00pa3 KU3HH — (aKTOPhI 3I0POBhS — 6 4

P.2. IlenocTtHOCTH OpraHu3Ma 4ejJoBeKa — OCHOBA €r0 JKU3HEACITEIIbHOCTUA — 7 4.

TemaTnueckoe MmIaHUpoBaHUE B 8 Kilacce

P.3. OnopHo-aBurarenbHas cuctema. @U3nYeCcKoe 310pOBbe — 7 U.

P. 4. Cucremsl x)u3neobecrieuenust. QopMupoBaHue KyJIbTyphl 310pOBbs — 28 4

P.5. PenpotykTuBHas cuctema u 3J0pOBbe — 3 4.

P.6. CucreMsl peryasiuu Ku3Heaes I TETbHOCTH — 7 4.
P.7. Cps3b opranusma c okpyxaronieit cpenoit. CeHcopHbIe CUCTEMBI — 6 4.
0O606mmenue — 1 u.

No | Tema Conepxxanue enesas yctanoBka | Komuu | OcHOBHBIEC BUIBI AesTenbHOCTH | Mcmonp3oBanue
/ ypoka €CTBO | oOydaromuxcs Ha 000poT0BaHUS
1 YacOB | YPOKE/BHEYPOYHOM 3aHSATHUHU
Pacrenus — mpou3BOAMTENN OPraHUYECKOTO BEIIECTBA
1 | Knerka — Crpoenue opranuszma W3yuuts ctpoenue, |1 Ha3biBaTh OCHOBHBIE YacCTH Mukpockon
CTPYKTYypHast YyeloBeKa: KJIETKU, TKaHHU, XMUMHYECKUN COCTaB kjeTku. OnucsBaTh GyHKINU 1 (poBoOH,
eIMHHULIA Oprasbl, CHCTEMbI OPTraHOB. KJIETKH TaK ke opraHou10B. OObSICHATD MUKpOTpenaparsl,
opranusma MeTo1bl U3y4EeHHUSI )KUBBIX MIPOLIECCHI MOHITHE «PEPMEHT. naboparopHoe
OpraHu3MOB: HaONIIO/IEHUE, KUZHEJESATEILHOCT Paznuyats npouecc pocta u 06opynoBaHue
U3MepeHue, SKCIIEPUMEHT. u npouecc pa3BuThs. ONUCHIBaTH
JlabopaTtopHas pabora 1 MIPOIIECC JICTICHUS KIIETKH.
«/letictBue dpepmenTa BrInoIHATE 1ab0paTopHbIiA
KaTaja3bl Ha MEPOKCH/T OTIBIT, HAOIOAATH
BOJIOPOJI» MIPOUCXOISIINE SBJICHUS,
bukcupoBaTh pe3yabTaThl
HAOIIOICHUS, 1e1aTh BHIBOIBI.
CobmoaTh mpaBuiia paboThI B
kaOuHeTe, 0OpaleHus ¢
71a060pPaTOPHBIM 000PYTIOBAaHUEM
2 | KommoneHTsI CrtpoeHue opranusma O600muTh 1 1 OnpenensiTh MOHATUS: «TKaHb», | MHKpOCKOI
opranusma YeloBeKa: KJIETKU, TKaHH, yrayOuTh 3HAHUS «CHHAICY, KHEUPOTIIUSDY. 1 (pPOBOH,




YCJI0BCKaA.

OpraHbl, CHCTEMbI OPT'aHOB.
MeToabl H3y4eHHs )KUBBIX
OpPraHU3MOB: HAOIO/ICHUE,
HU3MEpEeHHE, IKCIICPUMEHT.
JlaboparopHas padota 2.
«KJ1eTKM ¥ TKaH| 101
MHKPOCKOTIOM)

yqanmxc;I (0] pasme
BHUJaxX U THUIIOB
TKaHEN 4YeJIOBEKa

Ha3psiBaTh TUNOBI M BUABI TKAHEH
MO3BOHOYHBIX KUBOTHBIX.
PaznmuuaTh pa3Hbie BUABI U TUITBI
TKaHeil. OnuceIBaTh
0COOEHHOCTH TKaHEH pa3HbIX
tunoB. CoOnroaaTs npaBuia
00pallleHHs ¢ MUKPOCKOIIOM.
CpaBHUBATH WLTIOCTPAIIHH B
yueOHHMKE C HaTypaJbHbIMU
00beKkTaMu. BBIMOTHATE
HAOJII0JICHUE C TOMOIIBIO
MUKPOCKOTIA, OTICHIBATH
pe3ynbTathl. CoOmoaaTh
npaBuiia paboThl B KaOMHETE,
oOpaiteHus ¢ 1abopaTOPHBIM
000py/T0BaHHEM

MHKpOIpenapaThbl
TKaHEN

O6miee crpoeHue
ckenera. OceBoi
CKeJeT
Crpoenue, cocTaB
U COETUHEHUE
KOCTEH.
JlabGopaTopHas
pabora 3.
«CTtpoeHnue
KOCTHOM TKaHW»
JlaGopaTopHas
pabota 4. «CocraB
KOCTEN»

Ornopa u 1BUKEHHE.
OnopHo-aBUraTeIbHAS
cucrtema. MeTopl U3ydeHus
JKUBBIX OPraHU3MOB:
HaOI0ICHUE, U3MEPEHUE,
skciepuMeHT. Ckenet
roJIoBbI U TynoBuIa. Ckeyer
KoHeyHocTel. CTpoeHue
CKeJleTa MosCOB
KOHEYHOCTEMN, BEpXHEU 1
HIDKHEH KOHCYHOCTEH.
Ckener KOHEYHOCTEH
CrtpoeHue ckenera nosicoB
KOHEYHOCTEM, BEpXHEU 1
HIKHEHN koHeuHocte. JI.P.
5. «MccnenoBanue CTpoeHUs
TJICYEBOTO TOSICA»

N3yuutk cTpoeHue,
COCTaB U TUIIBI
CO€IMHEHUs
KocTei. U3yunthb
CTpOEHUE U
0COOEHHOCTH
CKeJIeTa roJIOBBI U
TYJOBUIIA

IToka3bIBaTh YacCTH CKeJeTa.
OnuceiBaTh PYHKIIUU CKENeTa.
OnuceiBaTh CTPOCHHUE
TPyOYaThIX KOCTEH U CTPOCHHE
cycraBa. PackpriBaTh 3HaUeHUE
HAJKOCTHHUIIBI, XPAIIA,
CyCTaBHOM CYMKHU, I'yOUaToro
BELIECTBA, KOCTHOMO3TOBOM
MOJIOCTH, KEITOTO KOCTHOTO
Mo3ra. OObSICHITh 3HaUCHUE
COCTaBHBIX KOMIIOHEHTOB
KOCTHOM TKaHU. BBIMOIHATH
1a00pPaTOPHBIE OMBITHI,
¢bukcupoBarh. ONUCHIBATH C
MOMOIUIBIO WILTIOCTPALINU B
yueOHHUKE CTPOEHHE Yepera.
HasbiBaTh OTI€MBI

Pabora ¢ mymnsikom
«CKeJeT 4eoBeKay
DJIEKTPOHHBIE
TaOJUIBI U TIJIaKaThl




IMO3BOHOYHHUKA U YaCTH
MO3BOHKA. PacKkpbIBaTh 3HaUCHUE
yacteil mo3BoHka. OObACHATH
CBSI3b MEXK/Iy CTPOCHUEM U
(GYHKIUAMH TTO3BOHOYHHKA,
rpya-

HOM KJIeTKH. Ha3pIBaTh yacTu
CBOOOIHBIX KOHEY-HOCTEHN U
MOSICOB

KoHeuHocTer. OmuchIBaTh ¢
MTOMOIIIBIO WIUTFOCTPALIN B
yueOHHUKE CTPOEHUE CKelleTa
KOHEYHOCTeH. PackpriBaTh
MPUYNHY Pa3INIHs B CTPOCHUH
MosICa HUKHUX KOHEYHOCTEH y
MY>KYHH | KESHIUH. BBISABIATH
0COOCHHOCTH CTPOCHHUS CKEJIeTa
KOHEYHOCTEH B X0JIe
HaOJIOICHHS HATypaTbHBIX
00BEKTOB

MpbleuHas
cucrtema. CtpoeHue
1 (YHKIIMH MBIIIIII.
PaboTa mbrn

Onopa u IBMKEHUE.
OnopHo-aBUraTeIbHAS
cucteMa. MeTo1bl U3y4eHHS
JKUBBIX OPTaHU3MOB:
HaOIOCHUE, U3MEPEHHUE,

PackpbITh CBSI3b
byHKIIUU U
CTPOEHHUS, a TAKKE
pa3IMYui MKy
[JIaJKUMU U

PackpriBaTh cBsI3b QYHKIMH U
CTPOEHUSI Ha IPUMEPE Pa3INUnid
MEX1y IIaJIKUMH U CKEeJIEeTHBIMU
MBIIIIAMU, MUMHYECKUMHU U
JKEBATEJIbHBIMU MBIIIIIAMH.

Mukpockon
nudpoBoi,
MUKpOTpenaparhl
MBIILIEYHOM TKaHHU.
DJIEKTPOHHBIE

skcriepuMeHTt. [IpakTudeckasi | CKeIeTHBIMU OnuceIBaTh ¢ MOMOUIBIO tabnuusl. Ludposas
pabora: «13y4yenue MBIIIIAMU WUTIOCTpALMi B yueOHHUKE naboparopus 1o
PaCMOIOKEHUS MBIIII] YyelnoBeKa. CTPOEHUE CKEJIETHOMN MBIIIIIBI. buznonoruu (IaTunK
TOJIOBBDY CUJIOMED)
CrpoeHnue Tpancmopt BeliecTs. N3yuuts OnpenensTb MOHATHUS: Muxkpockon
CepJeuHo- Buytpennsis cpena BHYTPEHHIOIO Cpelly «romMeocTasy, «(hOpMeHHbIE Muxkpockon
COCYAHUCTOM OpraHu3ma, 3HaueHue eé opraHusma AIIEMEHTHI KPOBWY, «ILIa3May, 1 (poBOH,
CUCTEMBI nocrositHcTBa. KpoBeHOCHast | yenoBeka, eé «aHTUTEHY, MUKpOTpenaparhbl




1 TuM(paTHYECcKasi CHCTEMBI.
KpoBb. JIumpa. Metoast
W3YUYCHHS JKUBBIX
OpraHuU3MOB: HaOJI0ICHUE,
M3MEpEHHUE, SKCIIEPUMEHT.
JlaboparopHas padota 6.
«CpaBHEHHE KPOBH U€JIOBEKA
C KPOBBIO JIATYIIKI

CTPOEHHE, COCTAB
byHKIMN.

«anTuTeno». OObACHITH CBS3h
MEK1Y TKAHEBOU KHUJIKOCTBIO,
auMQOi ¥ T1a3MOi KpOBH B
opranuzme. OnuchIBaTh
¢byHaknun kpoBu. HazeiBaTh
(yHKLMH 3pUTPOLIUTOB,
TPOMOOIIUTOB, JIEHKOLIUTOB.
OnuceIBaTh BKJIAJ pycCKOM
HAyK{ B PA3BUTHE MEIUIUHBI.
OnuceIBaTh ¢ MOMOIIBIO
WUTIOCTpalUi B yueOHHUKE
MPOLIECC CBEPTHIBAHUS KPOBU U
daromnutos. BemoaHaTh
nabopaTopHbIe HAOIIOICHHUS C
MOMOIIIHI0 MUKPOCKOTIA,
(GUKCUPOBATH PE3yIbTAThI
HAOJIIOJICHUI, TeJIaTh BBIBOJLI.
Co0mronaTh paBuia paboThl B
kaOuHeTe, 0OpaleHus ¢
71a60paTOPHBIM 000PYIOBAHUEM

JIBr>kKeHrE KpOBH
0 cocyiam.

TpaHcHOpT BEIECTB.
KpoBenocHas u
nuMpaTHIeCcKast CUCTEMBI.
KpoBsiHoe naBnenue u
nynasc. MeTopl u3ydeHus
YKUBBIX OPraHU3MOB!
HaOI0IeHUE, U3MEPEHHE,
skcniepuMeHT. [IpakTudeckas
paborta 2.«OnpeneneHue
YCC, ckopocT KPOBOTOKAY,
3. «MccnenoBanue
pedIeKTOpHOTO MPUTOKA
KpPOBU K MBIIIIIAM,

N3yunuth TpUIMHBI
JBUKEHUS] KPOBHU TIO
COCy/IaM.

OnuceIBaTh ¢ IIOMOIILIO
WJUTFOCTPAIIMI B yICOHUKE
CTPOCHHE Cep/IIia 1 mpolecc
CEPJICYHBIX COKpAIICHUH.
CpaBHHMBATBH BHJIBI KPOBEHOCHBIX
COCYJIOB MEXTy COOOI.
OrnuceIBaTh CTPOEHUE KPYTOB
KpoBooOparnieHus. [ToanmaTs
pasIuyue B UCIOJIH30BAHUH
MpUIIaraTeIbHOTO
«apTepuaNTbHBIN
MPUMEHHUTETHHO K BULy KDOBU U
K cCOCyZaMm

Hudposas
nmaboparopusi o

busnosorny (IaTINK
YCC)




BKJIIOYHMBIIUMCS B paboTy»
J/p 7. «Onpenenenue
MUHYTHOTO 00BbEMa
KpOBOOOpAIeHUS
KOCBEHHBIM METOJIOM B
MOKOE | Tociie PU3HMIECKON
Harpy3km» M3mepenune
apTEpUANBHOTO JIaBJICHUSI.
Omnpenenenue
CHCTOJINYECKOTO H
MUHYTHOTO 00BEMOB KpPOBHU
pacyeTHBIM METOJIOM

Perymsanus KpoBenocHas n N3yuuts paboty PackpbiBaTh NOHATHS: [Mudposas
KpoBoOOpamieHus: | auM¢aTHIeCcKast CUCTEMBI. cepaua ot «TPEHUPOBOYHBIN 3P PexTy, naboparopus 1o
[Ipenympexaenne | Bpen Tabakokypenus. bu3nIecKux «pyHKIIMOHATBHAsS TTPoOay, buznooTNN
3a00JeBaHUN MeTopl U3ydeHUs KUBBIX Harpy3oK u «J1aBSIIIIas TIOBSI3KAY, OKTYT» (apTepuanabHOTO
CepJilla ¥ COCY/IOB. | OpraHW3MOB: HAOJIOICHUE, BJIMSIHUS OOBICHATH BaYKHOCTD JTABJICHUS )
H3MepeHue, SKCIIEPUMEHT HETraTHUBHBIX CUCTeMaTU4YEeCKUX (pU3nuecKux
[IpakTuueckas padoTta 4. bakTopoB Harpy3o0K JijIsi HOPMaJIbHOTO
«JlokazaTenbCTBO Bpeaa OKpyKaromeu COCTOsIHMSA cepana. Paznuyars
TaOAKOKYPEHUSI» Cpenbl MPU3HAKU Pa3IUYHBIX BUJOB
KpPOBOTEUYECHUN. AHAIU3UPOBATH
1 0060011aTh HHPOPMAITHIO O
MOBPEKICHUSIX OPraHOB
KPOBEHOCHOM CHCTEMBI U
npuéMax oka3zaHus epBOi
MIOMOIIIH B X0J1€ TPOJOKEHUS
paboThl HAJl TOTOBBIM MPOEKTOM
«Kypcbl nepBoii nomMouy 1Jis
[IKOJIbHUKOB)»
O6061eHue VYkperieHue 310pOBb4L. Bocnuranue Pasznuyars npusnaku pazmnunsix | [ludposas
Brnusinue Brnusinue ¢pusznueckux OepexHOTO BHUJIOB KPOBOTEUEHUII. naboparopus o

(buznuecKkux

yIpaKHEHUH Ha OpraHbl U

OTHOIICHUA K

OnuceIBaTh C IIOMOIIBIO

buznonoruu (JaTyuK




YIPA)KHEHUH Ha
CEpACUHO-

COCY/IUCTYIO
CUCTEMY

CHUCTEMBI OpraHoB. MeToibl
W3YUYCHHS JKUBBIX
OpPraHU3MOB: HAOIO/ICHUE,
W3MEpEHUe, SKCIIPUMEHT.
[IpakTuyeckas pabora 5.
«DyHKIMOHAIbHAS
CEepICUHO-COCYIUCTAas
po0ay

CBOEMY 3JI0pOBBIO,
NPUBUTHE UHTEpECa
K U3y4CHHIO
npeaMera

WITIOCTpAIHiA B y4eOHUKE MEPHI
OKa3aHus IIEPBOM MIOMOIIU B
3aBUCUMOCTH OT BUJa
KpOBOTEUYEHHS. BBINOIHATH
ONbIT — Opathb
(GyHKLIMOHAIBHYIO 11po0Yy;
(ukcupoBaTh pe3yJabTaThl;
IIPOBOJIUTH BHIYMCIICHUS U
JIeNIaTh OIIEHKY COCTOSIHUS
cep/ia 1o pe3yjiabTaTaM OIbITA.
CobmtoiaTh paBuiia paboThI B
KaOuHeTe, 0OpaleHus ¢
1a00paTOpPHBIM 000PYTOBAaHUEM.
Ananu3upoBath U 060011aTH
WH(pOPMAITHIO O TTOBPEKICHHIX
OPraHoB KPOBEHOCHOM CHCTEMBI
Y IpUEMax OKa3aHus MepBON
MOMOIIU B XOJI€ MPOJOKEHUS
paboThI HaJl TOTOBBIM MPOEKTOM
«Kypcel nepBoii moMouy st
HIKOJIbHUKOBY»

YCC u aprepualibHOTO
JTaBJICHUS

Crpoenue u
(GYHKIMH OPTaHOB
JIbIXaHUS

Jpixanue. J{pixaTenbHas
cucrema. ['a3000MeH B
NErKUX U TKaHAX. MeTo1bl
W3Y4YEHHUS KUBBIX
OpraHu3MOB: HaOJIO/IEHUE,
HU3MEpEeHue, SKCIIEPUMEHT.
JlaGopaTtopHnas pabora 8.
«CocTaB BJIBIXaeMOTO H
BBIJIBIXa€MOT'O BO3yXa)»

N3yuuth cTpoeHue
JIETKUX U MEXaHU3M
razoo0MeHa.

OnuceIBaTh CTPOCHUE JIETKUX
yeaoBeka. OOBIACHATE
MIPEHMYILECTBA ATbBEOJIIPHOTO
CTPOCHUS JIETKUX 110 CPABHEHHUIO
CO CTPOCHHUEM JIETKUX Y
NpeCTaBUTENCH IPYTUX
KJIACCOB ITO3BOHOYHBIX
JKUBOTHBIX. PackpbIBaTh poJib
reMoryioOnHa B ra3000MeHe.
BBInoTHATE J1aO0paTOpHbBIT
OIIBIT, JI€JIaTh BBIBOJ 110
pe3ynpTaTam omnbita. CoOno1aTh

Hudposas
nJaboparopusi 1o

OKOJIOTUH (IATYHK
OKHCH yIIIepoa,
KHCJIOPO/a,
BJIAYKHOCTH)




npaBuiia paboThl B KaOMHETE,
oOpatieHus ¢ 1abopaTopHbIM
000py/I0BaHHEM

10

JlpIxarenbHbie
JIBU>KEHUS
bonesnu opranos
JIbIXaHUS

Hpixanue. JlpixarenpHas
cucrema. Bpen
TabakoKypeHusi. MeTo bl
W3YYCHHUS KUBBIX
OpraHuU3MOB: HabJI0/ICHUE,
U3MEpEeHUe, SKCIIEPUMEHT.
JlaboparopHas padora 9.
«JIpIXaTebHBIC TBIKESHUSD)
10.«M3mepenne oobema
TPYAHOM KJIETKH y YEJIOBEKa
TIPH JTBIXaHUH

11.«Kak nmpoBeputhb
caTypaIuio B JIOMAITHHX
ycnoBusx»Perynsmus
nbixanus. ['uruena opraHos
neIxaHus. 3a0oseBaHus
OpPraHoOB JIBIXaHUS U UX
MIpeyNpexIeHuUE.
HNudexnmonnsie
3a00JIeBaHUS U MEPBI UX
npodunaktuku. Bpen
TabaKOKYPEHHS.
[IpakTrueckas padoTta 6.
«Omnpenenenue
3aMbUICHHOCTH BO3/1yXa»

CdhopmupoBaTh
3HAHHS O
MEXaHHU3MeE
IBIXaTEJIbHBIX
JIBMKCHUH,
pa3BUBATh MOHSATHE
«ra3000MeH.

OnwuceiBaTh QyHKINN
nmuadparmel. Ha3piBaTh Oprassl,
Y4YacCTBYIOIIME B IpoLiecce
JbIXaHMsI. BBITOTHSTH
71a00paTOPHBIN OMBIT HA TOTOBOM
(V1M U3TOTOBJICHHOU
CaMOCTOSITEIbHO) MOJIENH,
HaOJII0AAaTh MPOUCXOISAIINE
SIBIICHUS Y OTIMCHIBATH IPOTIECCHI
BIoxa u Bergoxa. CoOmromarh
npaBuiia paboThl B KaOMHETE,
oOpaitieHus ¢ 1abopaTOPHBIM
obopynoBanueMm PackpsiBaTh
MOHSTHE <CKU3HEHHAsI EMKOCTh
NErkux». OOBICHATH CYTh
OTIaCHOCTH 3a00J1eBaHUs
TPUITIOM, TYOCPKYIE30M JIETKUX,
pakom Jnérkux. HazpiBath
(hakTophI, CIIOCOOCTBYIOIIHE
3apakeHHI0 TYOepKyIE30M
nérkux. Ha3piBaTh Mephl,
CHIDKAIOIIHNE BEPOSITHOCTh
3apakeHust OOJIC3HIMU,
nepeaaBaeMbIMH Y€pe3 BO3AYyX.
PackpsiBath crioco0
UCI0JIb30BaHus (Irrooporpadun
JUISL TUATHOCTUKHU AaTOT€HHBIX
WU3MEHEHUH B JIETKUX.
OOBACHATH BaXKHOCTh TUTHEHBI
MOMEILIEHUH U JbIXaTeIbHON

Hudposas
naboparopust 1o

¢uznonIoruy (JaTuuK
YaCTOTHI JIbIXaHMS])
Hudposas
naboparopus 1o
AKOJIOTHH (JaTYUK
OKHCH YIiiepoJa)
naboparopus 1o
¢buznoIoruM (JaTduK
YacTOTHI JbIXaHHUS)




TUMHACTUKY JUTS 3I0POBBSI
yesnoBeka. [[poBoAUTE OMBIT,
(bHUKCHpPOBATH PE3YyNIbTATH U
JIeTIaTh BBIBOJI TI0 PE3yJIbTaTaM
omnbiTa. CoO0oaTh IpaBuia
paboTel B KabuHETe, 0OpaleHUs
¢ J1abopaTOpPHBIM
000py/I0BaHHEM

11 | O6meH BemecTs. [Inranue. [InmeBapenue. N3yunth 3HAUECHUE OnpenensTb NOHATHE ONeKTpOHHBIE
[Turtanue. [MumeBapurenbHas cucreMa. | U CTPOCHUE «rueBaperre». OnuceiBaTh ¢ | TAOIMIIBI U IJIAKATHI.
[InmeBapenne Metoasl H3y4eHus KUBBIX pa3IMYHBIX OPraHOB MTOMOIIIBIO WIUTFOCTPALIM B [Mudposas

OpraHu3MOB: HaOIIO/IEHNE, MUIIEBapEHUs. yueOHHUKE CTpOEHUE naboparopus 1o
U3MepEeHue, SKCIIEPUMEHT. MUIIEBAPUTEIBHON CHCTEMBI. skosioruu (aatuuk pH)
[IpakTnueckas padota 7. Ha3zpiBaTh (yHKIIMM pa3iIMuHbIX
«Ornpenenenue OpraHoB MHUIIEBAPEHUS.
MECTOTIOJIOKEHUS CIIFOHHBIX Ha3zpiBaTe MecTa BiaieHUs
Kenes» MUIIEBAPUTEIbHBIX KENIE3 B
NUIICBAPUTEIbHBIN TPAKT.
BBINOJIHATE OIIBIT, CPaBHUBATh
pe3ynbTaThl HAOIIOAECHUS C
OTMCaHNEM B yUeOHUKE
12 | IlumeBapeHue B [Tutanue. [IumeBapenue. PackpriBaTh PackpbiBaTh GyHKIIMH CITFOHBI. Hudposas

POTOBOM MOJIOCTH.
Jd/p 8
«Pacmemnienue
BEILIECTB B POTOBOM
IOJIOCTH

HI/IH_[eBapI/ITeJ'IBHaﬂ cucrema.

MeTo1bl U3y4EeHHUSI )KUBBIX
OpraHu3MOB: HaOJIO/IEHUE,
U3MepeHue, SKCIIEPUMEHT.
JlaGopaTtopnas pabdora 12.
N3ydeHnne KUCIOTHO-
IIEJIOYHOTO OanmaHca
MUIIEBBIX MPOJTYKTOBY

13. «/leticTBue hepMeHTOB
CIIIOHBI Ha Kpaxmain,

14. «/leiicTBue pepMeHTOB

(GYHKIIUU CITIOHBI U
KEIyJOYHOTO COKa
JUTSL TIpoliecca
NUIIEBaPCHUS

OnuceIBaTh CTPOCHUE
JKeNy04HOoU cteHku. Ha3biBaTh
aKTHUBHBIE BEIIECTBA,
JICUCTBYIONIME HA TTUIIEBOM
KOMOK B JKETyJIKe, 1 UX
¢byHkuyy. BeIoNHATH
71a00paTOPHBIE OIIBITHI,
HaOJIOAAaTh TPOUCXOISIIHE
SIBJICHUS U J€1aTh BBIBOJI 110
pe3ynpTaTam HaOIIOACHUA.
Cobmtonath npaBuia paboThl B

nJabopaTopus 1o
OKOJIOTUH (IATYHK

pH))




YKEITYJOUYHOTO COKA Ha OeIKU

KaOuHeTe, 0OpaIIeHus ¢
71a00paTOPHBIM 000PYIOBAaHHEM

13 | OOmen BemecTB U | PanmonansHOe nutaHue. YcTaHOBUTH OnpenensiTb NOHATUS [udposas
SHEPIuu . Hopmel 1 pexum nutaHus. 3aBUCUMOCTD «OCHOBHO 00MeH», «00muit naboparopust 1o
Burtamunb! MeToabl H3y4eHUs )KUBBIX MEXy THIIOM o0Men». CpaBHMBaTh OpraHu3M | GU3HOJIOTHH (JaTYUK

OpraHu3MoOB: HaOIIO/IEHUE, JESITENIbHOCTH B3pPOCJIOTO U peOEHKA 10 YacTOTHI JbIXaHMUS,
m3mepenue. [Ipakruaeckas YeJIoBeKa 1 MOKAa3aTeJIsIM OCHOBHOTO 4CcC,
pabora 8. «Omnpenenenue HOPMaMH MUTaHUs, obmena. OOBACHITH apTepuaIbHOTO
TPEHUPOBAHHOCTHU yepe3 OCHOBHbBIE 3aBUCHUMOCTb MEX/1y TUIIOM JTaBJICHMS])
opraHusma 1o HOHSTHS: JeSITEIbHOCTH YeJIOBEKa U
(YHKIIMOHATIBHOU MTpo6e» «OCHOBHOW 0OMEHY, HOpMmamu nutanus. lIpoBoaute
«o0muii oOMen». OIICHUBaHHE TPEHUPOBAHHOCTHU
OpraHu3Ma c MoMOIIbIO
(GyHKIMOHAIBHOU MTPOOHI,
(bukcupoBaTh pe3yabTaThl U
JIeNIaTh BbIBOJI, CPAaBHUBAS
JKCIIEPUMEHTAJIbHBIE JaHHBIE C
STAJIOHHBIMHU
14 | Posb KOXH B Ponb koxu B PackpsiBaTh posb KnaccudummpoBats mpuanHbI Hudposast

TEPMOpPEryJsLun

TEPMOPETYIISIUH.
3akanuBanue. Oka3zaHue
MIEPBOI MIOMOIIH TTPU
TETJIOBOM M COJTHEYHOM
ynapax

JL.P 15. «Onpenenenue
KOKHO-COCY/IUCTON PEeaKIuu
(MeTon nepmorpadusma)y

KOXH B
TEPMOPETYISIUH.
OnuceiBaTh
NpUEMBI TEPBOM
MOMOIIH MPU
TEIJIOBOM U
COJIHEYHOM yJiape.

3a0oJsieBaHui K0xu. HazpIBaTh
MIPU3HAKHU 0’KOTa, 0OMOPOKEHUS
K0H. ONUCHIBATH MEPHI,
PUMEHSIEMBIE TIPU 0)KOTaX,
oOMoposkeHusx. ONUCHIBaTh
CHUMIITOMBI CTPUTYIIETO JIUIIAs,
4yecoTKu. HazpiBaTh MephI
poUIAKTUKH HHPEKITMOHHBIX
KOYKHBIX 3a00JICBaHUIA.
OnpenensTb MOHSATHE
«repmoperynanus». OnuceBaTh
CBOCTBa KOXKH, MTO3BOJISIOIINE
ell BBIMOIHTH (PYHKIIUIO OpraHa
TepMOperynsiuu. PackpsiBath

nmaboparopusi o
(U3HOJIOTHH TaTYUK
TEeMIepaTyphl U
BJIQYKHOCTH)




3HAYCHUE 3aKAJIMBAHUS IS
opranu3Ma. OnuchIBaTh BU/IbI
3aKaJIMBAIOILHUX IIPOLIEYD.
HaspiBaTe NpU3HAaKHU TEIIOBOTO
yzapa, COJIHEYHOIO yaapa.
OnuceiBaTh NpUEMBI IEPBOI
IIOMOILIY IIPU TEIJIOBOM YAape,
COJIHEYHOM yJiape.
AnanusupoBath U 060011aTH
MH(OPMALIMIO O HAPYIIECHUSIX
TEPMOpEryJIsLnH,
MOBPEXKICHUIX KOXKU U TPUEMaxX
OKa3aHus NEePBOM MOMOIIH B
XO0/I€ 3aBepIIeHUs paboThl HaJ
npoekToM «Kypcel nepBoit
ITOMOIIM ISl IIKOJIBHUKOBY

15

ABTOHOMHBIH
OT/JEeJ1 HEPBHOM
CHCTEMBI.
Heitporymopanbus
perymsius.
CoMaTH4ecKuil 1
BEreTaTUBHBIN
OT/IeJIbI HEPBHOM
CHCTEMBI

HeliporymopanbHas
perynsuus npoueccoB
KU3ZHEJCSITEIbHOCTH
oprasusma.

JlabopaTtopHnas pabdota 16.
«O1IeHKa BEreTaTUBHOU
PEaKTUBHOCTH aBTOHOMHOM
HEpPBHOM CHUCTEMBI

N3yuuts cTpoeHne
Y 3HAYCHHE
ABTOHOMHOM
HEPBHOU CUCTEMBI.

Ha3zbiBaTh 0cO6EHHOCTH pabOTHI
ABTOHOMHOTO OTJIEJIa HEPBHOMU
cHCTEeMBI. Pa3mmyaTs ¢
MTOMOIIIHIO WILTIOCTPAIINH B
y4eOHUKE CUMIIaTUYECKUN U
MapacUMIATUYECKUH TTOI0TICIbI
ABTOHOMHOTO OT/Iejla HEPBHOU
CHCTEMBI 110 OCOOEHHOCTIM
cTpoeHus. Paznuyarh
napacUMIaTHYECKUN U
CHUMITATUYECKUH IOAOTAEIEI 110
0COOEHHOCTSAM BIIMSHHS HA
BHYTPEHHHE OpPTraHbl. Ha
IIpUMEpE PEaKIUU Ha CTPECC
COTJIACOBAHHOCTH PabOTHI JKEIE3
BHYTPEHHEU CEeKperuu u
OT/ICJIOB HEPBHOM CUCTEMBI,

Hudposast
nmabopaTopusi 1o

(hU3HOJIOTHH TaTIYNK
apTepPHAITLHOTO
naBieHus (Iyabca)




paznuuue

MEXly HEpBHOU U T'yMOPAJILHOU
perynsiuei mo oomemy
XapakTepy BO3JEHCTBUS HA
OpraHu3M. BbINOIHATH ONIBIT,
Ha0JIIOAATh MPOUCXOISIIINE
IIPOLIECCHI U CPAaBHUBATH
[I0JIy4YEHHBIE PE3YIbTAThI ONbITA
C OKUJaeMbIMU (OITUCAaHHBIMU B
TEKCTe y4eOHHKA)




BBenenne — 2y.

P.1. Opranuszm — 19 u.

TemaTnueckoe mIaHupoBaHue B 9 kiacce

P.2. Bun. [onymsiiusi. DBosronusi BUAOB — 13 4.
P.3. MecTo yenoBeka B CUCTEME OPraHU4eCcKOro Mupa. — 12 4.
P.4. buouenos. DOkocucrema - 144

P.5. Buocepa — 7 u.
O600menue — 1 4.

No | Tema Conepxxanue enesas yctanoBka | Komuu | OcHOBHBIEC BUIBI AesTenbHOCTH | Mcronp3oBanme

1/ ypoka €CTBO | oOydaromuxcs Ha 000po1I0BaHUS

1 4acoB | YPOKE/BHEYPOUHOM 3aHSATUU

1 | Pa3mHOXeHuE U I'maBHBIE CBOMICTBA YrnyOuts u 2 Boiaensate 1 06001math [{udpoBoii MUKpPOCKOTI

pazBuTHE
OpraHWU3MOB.
PacTturensHBIN
OpraHu3M
KuBoTHBIH
OpraHu3M H €T0
OCOOEHHOCTH.

pacTeHuii: aBTOTPO(HOCTbD,
HECIOCOOHOCTh K aKTUBHOMY
TIePEIBIKEHUIO,
pa3MenieHue OCHOBHBIX
gacTeil — KOpHs 1 mobera —
B JIBYX pa3HbIX Cpeiax.
OcoOEHHOCTH pPaCTUTEIHHOM
KJIETKU: IPUHAITIC)KHOCTh K
yKapuoTam, HaJuuue
KJIETOYHOM CTEHKH, TIaCTU]]
U KPYITHBIX BaKyoJIeH.
CriocoObl pa3MHOKEHHUS
PaCTEeHHIA: TOJI0BOE U
oecnosioe. OcoOeHHCTH
MIOJIOBOTO Pa3MHOKECHHSL.
Tuner 6ecrionoro
Pa3MHOXKEHS: BEreTaTUBHOE,
CHIOpaMHu, JIeJICHUEM KIIETKU
HazBoe OCOOEHHOCTH

00600m1aTh
CYIIIECTBCHHBIC
MIpU3HAKN PACTEHUI
Y PaCTUTEIIBHOMN
KJIETKH.

Brinenuts u
0000IIIUTH
CYILLIECTBEHHbIE
MIPU3HAKU CTPOCHUS
U IIPOLIECCOB
KU3HEACITEIBHOCT
U KUBOTHBIX

CYIIIECTBEHHBIC MPU3HAKU
pPacTeHUM U PACTUTEIBHON
KJIETKH. XapaKTepHU30BaTh
0COOCHHOCTH TIPOIIECCOB
KU3HEIESTeTbHOCTH PACTEHUN:
MUTAHUS, TbIXaHMUS,
dboTOoCHHTE3a, PA3MHOKCHHS.
CpaBHUBATH 3HaYCHHE M1OJIOBOTO
1 6ecrnoJioro croco6oB
pPa3MHOXKEHUS PACTCHUH, 1eTaTh
BBIBOJIbI HA OCHOBE CPaBHEHHSL.
OOBACHATH POJIb PAIUYHBIX
pacTeHUil B )KU3HU YETIOBEKA.
[TpuBOIUTH IPUMEPHI
HCIIOJIb30BaHHUS YEIIOBEKOM
pa3HbIX CIOCOO0B Pa3MHOKEHUS
pacTeHuil B XO3SICTBE U B
npupoe Beiaensate u 06001marth
CYILIECTBEHHbBIE MPU3HAKU

1 TOTOBBIC
MUKpOIIpenaparsl,
nmabopaTopHOe
000pyI0BaHUE IS
MIPUTOTOBJICHUS
BPEMEHHBIX
MUKpOTIpENapaToB
BrnakHble ipemaparsl
YKUBOTHBIX Pa3IMYHBIX
THIIOB




KUBOTHBIX OPraHU3MOB:
MPUHAIICKHOCTD K
JyKapHoTam,
reTepoTpoHOCTH,
CIOCOOHOCThH K aKTHBHOMY
NepeBUKEHUI0, 3200Ta O
IMOTOMCTBE, ITOCTPOKA
xumuil (THE3 T, HOP).
JleneHue >KMBOTHBIX T10
crioco0aM JTOOBIBaHUS TTUIIIH:
pacTUTENLHOSTHBIE,
XHIIHBIC, TAPa3UTUICCKHE,
TaAJTBITUKH, BCESTHBIC

CTPOEHMS U IPOLECCOB
JKU3HEACIATEIIBHOCTH KUBOTHBIX.
Habutonate u onuceiBaTh
IIOBEJICHUE KUBOTHBIX.
HaspiBaTh KOHKpETHBIE
MIPUMEPBI PA3JIMYHBIX JUKHX
JKUBOTHBIX U Hanbosee
pacnpoCTpaHEHHBIX JOMAITHAX
KUBOTHBIX. OOBSCHATH POJIb
pa3IMYHBIX )KUBOTHBIX B )KU3HU
4yenoBeKa. XapakTepu30BaTh
CIoCOOBI MUTAHMSI, pacceeHus,
NepeKMBaHUS HEOIaronpHUsITHBIX
YCIIOBUH U IOCTPOMKH HKHUITHILL
JKUBOTHBIMU

OKOJIOTHYCCKHE
(bakTophI U UX
JeHiCTBHE HAa

Cpenbl KHU3HU OPTaHU3MOB
Ha 3emJe: BOIHas,
MMOYBEHHAsA, OPraHU3MEHHAsL.

Hatb
XapaKTEPUCTHKY
OCHOBHBIM cpeiaM

BI:II[@J'ISITB u XapaKTepI/IBOBaTI)
CYILLIECTBEHHBIE IIPU3HAKU CPEL
’)kn3HU Ha 3emie. Ha3niBath

Hudposas
naboparopus 1o

9KOJIOTHH (JaTUYHK

OpraHu3sM. VY CoBUS )KU3HU OPTaHU3MOB | KU3HU XapaKkTepHbIe PU3HAKA MYTHOCTH, BJI&XKHOCTH,
B Pa3HBIX Cpe/Iax. OpraHu3MoB — obuTareneii 3Tux | pH, yriaekucnoro raza
Dkonorndeckue HaKToOphI: cpel )KU3HU. XapaKTepu30BaTh | M KHCIOPOa)
abnoTHYecKue, OMOTUYECKHE YEepTHI MMPUCTIOCOOTICHHOCTH
Y aHTPOIIOTCHHBIE HA3eMHO- OPraHu3MOB K CpeJie UX
BO3IYIIIHAS, oOutanus. Pacrio3naBaTh u
XapaKTepU30BaTh
IKOJIOTHYECKHE (DaKTOPBI CPEIbI
Bnusinue O6001enue paHee BrisiBUTH OCHOBHBIE Bbinensars u xapakrepu3oBath [udposas
MIPUPOTHBIX W3YyYEHHOT'O MaTepuara. 9KOJIOTUIECKUE NPUYHHBI SKOJIOTUYECKUX nabopaTopwsl 1Mo
¢dakTopoB Ha OTHo1IeHnE YeloBeKa K poOIeMbl npoOiem B 6uocdepe. 9KOJIOTHH (AaTUYHK
OpraHu3M MPUPOJIC B UCTOPHU ouochepsi. [Tporuo3upoBath MOCICACTBUS BJIQKHOCTH,
YeIOBeKa. yenoBeuecTBa. [IpoOieMsr [IpoBecTH O1ICHKY UCTOIICHUS IIPUPOTHBIX YIJIEKHCIIOTO Ta3a

o6uochepsl: UCTOILIEHUE
MIPUPOJTHBIX PECYPCOB,

KauyecTBa
OKpYyKarolen

PECYpPCOB M COKpAIICHHUS
OMOJIOTHYECKOTO Pa3sHOOOpasusL.

U KUCJIOPO/JIa)




3arps3HEeHUe, COKpAICHUE
OMOJIOTUYECKOTO
pa3zHooOpa3usi. Pemenue
9KOJIOTMYECKUX MPpobIeM
ouochepsl: paroHaATbHOE
MCTIOJIb30BaHUE PECYPCOB,
oXpaHa IIPUPOJIbI, BceoOIee
HKOJIOTHYECKOE 00pa30BaHuE
HaCeJICHMS.

JlabopaTtopHnas pabota
«O11eHKa KauecTBa
OKpYKarolEenl Cpesib»

CpeJbl.

O0cyx/1aTh Ha KOHKPETHBIX
IpUMepax FKOJIOIMUECKUE
po0JIEMBI CBOETO pErHoHa U
orocdepsl B 11eI0M.
AprymMeHTupoBaTh
HE00X0IMMOCTD 3aLUThI
OKpYKalolleu cpebl,
COOJIIOZICHUSI TPABUIT
OTHOUIEHUS K KUBOW U HEKUBOU
npupoJe. BeIBIATE 1
OIICHUBATh CTENEHb 3arPA3HEHUS
nomenieHui. ukcupoBaTh
pe3ynbTaThl HAOTIOACHUHN 1
nenarhb BeIBOALL. CoOmMronaTh
npasuiia paboThl B KaOMHETE,
oOpaitieHus ¢ 1abopaTOPHBIM
000pyT0BaHHEM




Beenenne — 1u.

Temarnueckoe ruranupoBanue B 10 kimacce

P.1. Ilogxomel kK u3ydeHHIo OHONIOTHH — 2 4.
P.2. Crpoenue u ¢pyHKIMM KIeTkn. PasMHOoXkeHue u pazButue — 16 4.
P.3. OcHOBHBIC 3aKOHOMEPHOCTH HacieacTBeHHOCTH — 10 .

P.4. OcHOBHBIE 3aKOHOMEPHOCTH U3MEHUUBOCTH - 4 4

Oo6o0611enue — 1 4.

No | Tema Conepxanue enesas yctanoBka | Komuu | OcHOBHBIEC BUIBI AesTenbHOCTH | Mcmonb3oBanme
1/ ypoka €CTBO | oOydaromuxcs Ha 000pOTI0BaHUS
| 4acoOB | YPOKE/BHEYPOUHOM 3aHSATUU
1 benku. Ctpoenne JI. p. 1. Pons hepmeHTOB B BeisicHuTh yenoBust | 2 OnpenensoT aKkTUBHOCTh Jatuuk onTuyeckom
OenTKOBbIX MOJIEKYI | KieTke JlabopaTopHas AKTUBHOCTH MEPOKCUIA3HI CITFOHBI, U3MEPSIOT | TUIOTHOCTH
pabora 2 «3yuenue bepMeHTOB ONTUYECKYIO TNIOTHOCTh
(dbepMeHTaTUBHOMN pacTBOpPOM
AKTUBHOCTH CITFOHBI»
2 | HyknenHoBbIe JlaGopaTtopHnas padoTa 3. [Tonyunts npemapar | 1 [IpuroroBnenue romoreHara 06- | Jlaruuk pH
KHUCJIOTEL. «Bploenenue 1 ouncTKa ountenHon JJHK pasiia, 00paboTka
Anenosuatpudocd | JTHK u3 knetok pactenmii» JIETEpreHTaMu, OCAXICHUE
OpHas KUCJI0Ta HYKJIEONIPOTEUI0B, OUUCTKA
JIHK
3 Crpoenue kierok | JI. p. 4. CtpoeHue KJIeToK Hab6mronats 1 [IpuroToBnenue Mukpockor, Habop

JYKapHOT.
uTomma3ma.
[TnasmaTudeckas
MeMOpaHa.

9yKapuoT: pacTEeHUH,
YKUBOTHBIX, TpuboB. JI. p. 3.
JIBuKeHHe HUTOIIa3MbI
JlaGopaTtopnas padota 5
«[1nazmMonu3 u J1enina3mMon3
B PAaCTUTEIHLHON KIIETKE»
JlaGopaTtopHas pabota 6
«BnusHue ocmoca Ha
TYPrOpHOE COCTOSTHUE
KIIETOK»

IUIa3MOJIU3 U
JETUIa3MOJIu3 B
KJICTKE
Jloka3aTh
3aBUCUMOCTD
Typropa ot
MHTECHCUBHOCTHU
OCMOTHYECKHX
IIPOLIECCOB
BoissicHUTB pOIIB

MHUKpoIIpenapara, 00padboTka
peakTuBaMu, paboTa ¢
MHUKPOCKOTIOM

['oTOBAT MpenapaTbl, U3MEPSIIOT
00BEKTHI, paOOTAIOT C TATYMKOM,
00pabaThIBAIOT PE3YIbTATHI
OTIBITA

CobuparoT ycTaHOBKY st
OTIbITa, pabOTAIOT C IATYUKOM,
00pabaThIBAIOT PE3YIHTATHI

JUISL IpENapyupoOBaHUs
JlaTuuk BIIaXXHOCTHU

BO3/IyXa




JIaboparopHas paboTa
7«CpaBHeHuE

i dy3nOHHON
CIIOCOOHOCTH KJICTOYHOM
MEMOpaHBI M KJIIETOYHOM
000JIOUKI»

KYTUKYJIBI U TPOOKH
B 3aILUTE OT
UCTIAPEHHUS BOJIBI C
MIOBEPXHOCTHU
KOpHEH U KiTyOHel

OIIbITa

doTocunres

VYpox No 2 «I"a3oBbie

3¢ deKTh GOTOCUHTE3»
JlabopaTtopHnast padoTa 8.
«Omnpenenenue
WHTEHCHBHOCTH TIpoIiecca
(uKcaluu yrieKucioro rasa
KJIETKaMH BOJOPOCIIH
XJIOPEILTBI»

Jo3a3ath
BbIJIETICHUE
KHCJI0pOoJia U
HOTJIOLIEHHE
YIJIEKUCITOTO Ta3a
npu GOoTOCHUHTE3E.
BrisiBuTH NIpOI1IECC
dukcaumn
YTJIEKUCIIOTO ra3a
BOJHBIM PACTEHUEM
no casury pH

HabGmronarot neMoHCcTalluOHHBIN
OTIBIT, 3aPUCOBBIBAIOT CXEMY
YCTaHOBKH, (PUKCUPYIOT X0 U
pe3yabTaThl onbiTa. CobuparoT
YCTaHOBKY JIJIS OTIBITA,
U3MEPSIOT MTOKA3aTeIN CPEIbI,
(GUKCUPYIOT U aHAIU3UPYIOT
pe3yIbTaThI

Jlatunku Kucnopona,
pH

DHepreTuye-cKuit
0OMEH B KJIETKE

JlaGopaTtopHnas padota 9.
«Bp1IeNICHHE YTIIEKUCITOTO
ra3a M TeTUIOTHI

Jloxazatb
YTJIEKHUCIIOTO Ta3a U
TETJIOTHI TIPH

CoOuparoT yCTaHOBKY,
paboTarOT C TaTYNKAMH,
00pabaThIBAIOT PE3YNIHTATHI

JlaTuuk TeMneparypsi,
pH

JPOAOKEBBIMU KJIETKAMU MPU | CIIUPTOBOM OTIbITa

OpOKEHUNY OpOKEeHUHN
Crpoenue u JlaGopaTtopnas padota 10. Onucatb [IpuroTaBnuBarOT BpEMEHHbIE Mukpockor, Habop
byHKIIH «[loBeneHune XpoMoCcoM IpU | USMEHEHUS MUKpOIIpEnapathl, U3y4arT UX MUKpOTpENnaparos,
KJIETOYHOTO sIpa. | MUTOTUYECKOM JICJICHUU B XPOMOCOMHOTO 101 MUKPOCKOTIOM, Habop a5
Muto3. Metio3 KJIETKaX pacTeHUID» anmnapara npu 00pabaThIBAIOT PE3YIbTATHI MpernapupoBaHus

JlaGopaTtopnas padora 11.
«[loBeneHne XxpoMocoM npu
MEHOTHUYECKOM JICIICHUH B
KJICTKaX pacCTCHUN»

MHUTO3€E U MeH03e

HaOJIFOIEHU N

3aKOHOMEPHOCTH
HAaCJIEACTBEHHOCTH.
I1epBblil U BTOpOU

JlaGopaTtopHas padora 12
«BHemHee cTpoeHue
MOJIUTEHHBIX XPOMOCOM

Hayuutbcs
pacno3HaBaTh
(deHoTHUIHYeCKHe

[TpuroraBnuBarOT BpeMEHHbIE
MHUKpOIpenapaThl, U3y4atoT UX
110J1 MUKPOCKOIIOM,

Mukpockorr, Habop
JUISL IpENapyupOBaHUS




3aKOHBI MeH e

KOMapO3BOHIIOB»
JIaboparopHas paboTa
13«Omnpenenenue reHoTumna
IIJIOZI0BOM MYILIKH
Ipo30¢uITEl IO (HEHOTHUITY

NPU3HAKH HA
HaTypaJbHBIX
npenaparax u
OIIPEeIIAT
BO3MOJKHBIC
TCHOTHUIIBI
OpraHu3Ma 10 ero
denoTHy

00pabaThIBAIOT PE3YNIbTATHI
HAOJII0ICHU

N3yyaror 1o MUKpOCKOIIOM
MIOCTOSTHHBIE MUKPOTIPETIapaThl,
paboTaroT ¢ N300paKEHUAMH,
00pabaThIBAIOT PE3YNIbTATHI
HaOJII0ICHU




Benenue — 1u.
P.1. IlpuknanHbie HapaBIEHUS U3YYEHUS HACIECICTBEHHOCTH M H3MEHYMBOCTH— 6 4.
P.2. Dxonornueckue 3akoHoMepHOCTU— 11 4.
P.3. Mukpo- u makpo3Boironusi— 7 4.

P.4. IIpoucxoxaeHue U UCTOPUIECKOE pa3BUTHE XKU3HHU Ha 3emiie. AHTponiorenes. MecTo yenoBeka B buocdepe- 8 u
O0600menue — 1 1.

Tematnueckoe nmanupoBanue B 11 knacce

No | Tema Conepxanue enesas yctanoBka | Komuu | OcHOBHBIEC BUIBI AesTenbHOCTH | Mcmonb3oBanme
1/ ypoka €CTBO | oOydaromuxcs Ha 000pOTI0BaHUS
i 4acoOB | YPOKE/BHEYPOUHOM 3aHSATUU
1 | Homynsius — Jlaboparopnas pabota 1 ONBITHBIM Iy-TEM 2 Pabora ¢ 6mankamuy, biank yuera ckopoctu
HaJopraHn3mMeHHas | «Omnpenenenrue HOpMbl BBISIBUTH HOPMY BBITTOJIHEHHE JIEHCTBUI Ha IIPOU3BOJIBHON
KUBasl CUCTEMA. peaxkiuu npu3HaKa Ha peaxkuuu npu3HaKa BpEMs, pacueThl Ha peaxiuu, CeKyHJI0Mep
dopma IIPUMEPE CKOPOCTH Paccunrarte yactoTy KQJIbKYJISTOPE
CYIIECTBOBaHUS MIPOU3BOJIbHBIX JIBHIKEHUI BCTEYaEMOCTH
BHJIA JlabopaTtopHas pabota 2 ajuienen u
«Pacuer 4acToTsl TE€HOTHIIOB
BCTPEYAEMOCTH aJlIeNe U NOMYJISALAN
T€HOTHUIIOB B MOITYJISILTUN
2 [elictBue VYpok Ne 3 «Onpenenenue BrisiBuTh 1 CoOuparoT yCTaHOBKY, Jatuuku Kucnopona,
9KOJIOTUYECKUX CUJIBI BO3/IEUCTBUS buznyeckux paboTaloT ¢ 1aTYUKaMH, pH, XxpopuanoHoB,
(dakTopoB Ha 9KOJIOTHYECKUX (PAKTOPOBY MEXaHU3M MpaBuiIa 00pabaThIBAIOT PE3YIbTATHI OCBELIECHHOCTH,
OpraHu3M Jlaboparopnas pabota 4 Annena OIbITa TEMIIEpaTyphl,
«Jloka3aTenbCTBO Brisasuth HaOiroqaroT 1eMOHCTAIMOHHBIA | OTHOCUTEIBHOMN
(bu3nuecKoro MexaHm3ma buznueckux OIIBIT, 3aPUCOBBIBAIOT CXEMY BJIAYKHOCTH
npaBuiia AjjieHa» MEXaHU3M MpaBuiIa YCTaHOBKH, PUKCUPYIOT X0 U
Jlaboparopnas pabota 5 beprmana pe3yNbTaThl ONBITA
«/lokazaTencrBo
(bu3nuecKoro MexaHu3ma
npaBuiia beprmanay
3 | Arposkocucremsl | JlabopaTtopHas pabora 6 Onpenenuts 1 CobuparoT ycTaHOBKY, JlaTunK HUTpAT-UOHOB




«O11eHKa coaepKaHus
HUTPATOB B PACTHUSIX)

CoJIepXKaHHue
HUTPATOB B
POAYKTaX MUTAHUS

paboTaloT C TaYUKaMH,
00pabaThIBaIOT P3yJIbTATHI
OIIbITa

buocdepa —
rIo0anpHas
9KOJIOTHYECKAs
cucreMa

Ypok N 5 «ITapHukoBbIi
3¢ ekt U rII0dansHOe
MOTETUICHUEY

JlokazaTb CBSI3b
apHUKOBOTO
a¢dekra ¢
rJ100aIbHBIM
MOTEIUICHUEM

HaOmronaroT 1eMoHCTalMOHHBIN
OIIBIT, 3apI/ICOBI>IBaIOT CXCMy
YCTaHOBKH, (PUKCUPYIOT X011 U
Pe3YJIbTATHI OIBITA.

Jlatunku Kucnopona,
pH Hdatunk
TeMIepaTypbl




