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ean u 3apaun

* peanu3aiys OCHOBHBIX 00IIe00pa30BaTeIbHBIX MIPOTpaMM 0 YICOHBIM MpeaMeTaM
€CTECTBEHHO-HAYUYHON HAIMPaBJICHHOCTH, B TOM YHUCJI€ B paMKaX BHEYPOUHOU JAEATEIbHOCTH
00ydJaromuxcs;

* pa3paboTKa U peanu3aiys pa3HOyPOBHEBBIX JIOMOJHUTEIBHBIX 0011e00pa30BaTeIbHBIX
MPOrpaMM €CTECTBEHHO-HAYYHON HAIPaBJIEHHOCTH, a TAK)KE MHBIX IPOrpamMM, B TOM UHUCIIE B
KaHUKYJISIPHBIN NIEPUOL;

* BOBJICUCHHE yUYAIINXCS U MeIarori4ecKuX pabOTHUKOB B IPOEKTHYIO ACSITEIBHOCTD;

* OpraHu3aiys BHEY4YeOHOU NeATeIbHOCTH B KAHUKYJISIPHBIN TIEPUOJI, pa3padoTKa U pean3anus
COOTBETCTBYIOIIKUX 00pa30BaTEIbHBIX MPOTPaMM, B TOM UUCIIE JUIS Jarepeil, OpraHu30BaHHBIX
00pa30BaTebHBIMHI OPraHU3alUSIMH B KAHUKYJISIPHBIN TIEPUOT;

* MOBBIIIEHUE TPOGECCHOHATLHOTO MaCTEPCTBA MEAArOrNYECKUX paOOTHUKOB IIEHTPA,
peaTn3yIoLIX OCHOBHBIE U JONOJIHUTENIbHBIE 00111e00pa3oBaTebHbIe IporpaMMel. Co3aanue
neHTpa «Touka pocta» npeamnoaaraeT pa3BUTHe 00pa3oBaTeIbHON HHPPACTPYKTYPHI
00111e00pa30BaTEIbHON OpraHn3alliy, B TOM YHCIIE OCHAIEHHE 0011e00pa3oBaTeIbHON
OpraHHU3aIH:

* 000pyAOBaHUEM, CPEJICTBAMH OOYUECHUS M BOCIIUTAHUS I U3y4YeHUs (B TOM YHCIIS
9KCIIEPUMEHTAIILHOTO0) MIPEIMETOB, KypCOB, TUCIHUILINH (MOYJeH) eCTeCTBEHHO-HAYYHOU
HANPABICHHOCTH MIPH PeATM3allMd OCHOBHBIX 00IIe00pa30BaTeIbHBIX POTPaAMM H
JOTIOTHUTEILHBIX 00111€00pa30BaTEIbHBIX IPOTPAMM, B TOM YHCIIE JJIsl PACIIUPEHUS CO-
JepKaHus y4eOHBIX TpeaMeToB «DPusnkay, « Xumusy, «buonorusy;

* 000pyI0BaHKHEM, CPEICTBAMU OOYUEHUS U BOCIIUTAHUS JJIsl peaTu3aluy IporpaMmm
JIOTIOJTHUTEIILHOTO 00pa30BaHUs €CTECTBEHHO-HAYYHOM HAPABICHHOCTEH;

* KOMITBIOTEPHBIM U UHBIM 000PYZAOBAHUEM.

Konuenmus coBpeMeHHOro o0pa3zoBaHus OJPa3yMeEBaET, UTO B y4€OHOM SKCIIEPUMEHTE
BEIYLLYIO POJIb JOJKEH 3aHATh CAMOCTOSITEIIbHBIN UCCIIEI0BATELCKUN YUCHUYECKUI
skcniepuMeHT. COBpEMEHHBIE HKCIIEPUMEHTATbHBIE NCCIICAOBAHMS 110 OMOJIOTHH YXKE TPYIHO
NpeJCTaBUThH 0€3 UCTIOIB30BaHuUs HE TOJIBKO aHAJIOTOBBIX, HO M IU(POBBIX H3MEPUTEIHHBIX
npubopos. B deaepanbHoM rocynapcTBeHHOM obpazoBarenbHoM cranaapre (PI'OC)
IPOMKCAaHO, YTO OJHUM M3 YHHBEPCAIbHBIX YUeOHBIX JeHCTBUH, MPUOOPETAEMBbIX YUAIIUMUCS
JIOJDKHO CTaTh YMEHUE «IIPOBEIEHUS ONBITOB, MPOCTHIX IKCIEPUMEHTAIBHBIX UCCIIEJOBAHUM,
HPSMBIX ¥ KOCBEHHBIX U3MEPEHUH ¢ UCTIOIb30BaHUEM aHAIOTOBBIX U IIU(PPOBBIX
MU3MEPUTENBHBIX IPU-00pPOBY». YUEOHBIN KCIIEPUMEHT 110 OMOJIOTHH, IPOBOIUMBIN Ha
TpaZULIMOHHOM 000py/I0BaHUH, 0€3 MPUMEHEHHSI IU(PPOBBIX J1aOOPATOPHil, HE MOKET
MO3BOJIUTH B MIOJIHOM Mepe PEeIIUTh BCE 3a7ja4ul B COBPEMEHHOM 1IKOJIE. DTO CBSI3aHO C PSIIOM
IPUYWH:

* TPaJUIIMOHHOE IIKOJIbHOE 000pY/JOBaHUE M3-3a OTPAaHMUYCHHS TEXHUUYECKUX BO3ZMOXKHOCTEH HE
MO3BOJISIET TPOBOJIUTH MHOTHE KOJIMYECTBEHHBIE HCCIIEIOBAHNUS;

* JUIUTEILHOCTh MPOBEIEHUS OMOJIOTMUECKUX UCCIIeI0OBaHUN HE BCeria

* COIJIACyeTCsl C JUINTEIBHOCTBIO YUEOHBIX 3aHATUH;

* BO3MOKHOCTB TIPOBE/ICHHS] MHOTUX MCCIICIOBAaHUIA OTPAHNIMBACTCS TPEOOBAHUSIMHU TEX-HUKH
6e3onacHocTH u 1p. [{udposas madbopatopusi MOJTHOCTHIO MEHSIET METOJIUKY U COJIEPKAHNE
IKCTIEPUMEHTAIBHON JIESITEIbHOCTH U PEeIIaeT BRIIICTIEpeYrCiIeHHbIe Tpobaembl. Lnpoknit
CHEKTP JaTYMKOB TIO3BOJISIOT yUAIIUMCS 3HAKOMHUTHCSI C TIapaMeTpaMu OHOJIOTUIECKOTO
HKCIIEpUMEHTA HE TOJIBKO HA KaUeCTBEHHOM, HO U Ha KOJIMYecTBEHHOM ypoBHe. [{udposas
n1abopaTopus MO3BOJISET BECTH JUIUTENIbHBINA SKCIIEPUMEHT J1a)Ke B OTCYTCTBUU
HKCIEPUMEHTATOPA, @ YaCTOTa UX U3MEPEHUI HEIOo/IBJIacTHA YEIOBEUECKOMY BOCIpUATHIO. B
npoiiecce GOpMHUPOBAHUS IKCIIEPUMEHTAIBHBIX YMEHUN YUYEHUK 00ydaeTcsl MpeJICTaBIsATh



nHpopMaIro 00 UCCIeIOBAaHUH B YETHIPEX BHIAX:
* B BepOAJIbHOM: OIUCHIBATh SKCIIEPUMEHT, CO3/]aBaTh CIIOBECHYIO MOJIETh IKCIIEPUMEHTA,
¢buKcHpOBaTh BHUMAHUE HA H3MEPSIEMbIX BETUYMHAX, TEPMUHOJIOTHUH;
* B TA0JIMYHOM: 3aTIOJHATH TAOIHIIBI TAHHBIX, JIGKAIIUX B OCHOBE IMIOCTPOCHHUS TPaPUKOB (TIPH
9TOM y YYalIUXCsS BOSHUKACT MIEPBUYHOE MPEACTABICHUE O MAcIITadax BEJIUYHH);
* B rpaduecKOM: CTPOUTh rpauKH MO TaOJUIHBIM JAHHBIM, YTO AaéT BO3MOXHOCTB IIepe-Xo/1a
K BBIJIBHDKCHHIO TUIIOTE3 O XapaKTepe 3aBUCHMOCTH MKy BETHYMHAMH (IIPH TOM YUUTEb
MOKA3bIBACT MPEUMYIICCTBO B BU3YyaIM3aI[MU 3aBUCUMOCTEH MKy BEIMYMHA-MH, HATJIATHOCTh
Y1 MHOTOMEPHOCTB); B BUJIC MAaTEMaTHYCCKHX YPABHEHHUI: JaBaTh MaTeMaTHIECKOE OIMMCAHUE
B3aMMOCBSI3H BEJIMYMH, MATEMATUUECKOE 0000IICHHUE.
* popMHUpOBaHUE HCCIEAOBATEIHCKUX YMEHHI YIaITUXCS, KOTOPBIC BEIPAXKAIOTCS B CICAYIOIINX
JEUCTBUSX:

1. ompenenenue npoodIeMbl;
. IOCTaHOBKA MCCJIEA0BATEILCKOM 3a1aun
. IJJAHKPOBAHUE PEIICHHUS 33/1a4H;
. IOCTPOCHHE MOJICTICH;
. BBIIBUOKEHHE TUIIOTES;
. OKCIIEPUMEHTAJIbHAS TIPOBEPKA TUIIOTE3;

~N N L B W

. AHAJIM3 JaHHBIX SKCIICPUMCHTOB HUJIN H&6JIIOIICHPII>1;

o0

. hopmynupoBaHu€ BHIBO/IOB.

B ocHOBY 00pa3oBaTebHOM MPOTPaMMBI 3aJI05KEHO IPUMEHEHHE H(POBBIX JTa00paTOpHii.
Temaruka npeaioKeHHbIX SIKCIIEPUMEHTOB, KOJIMYECTBEHHBIX OMBITOB, COOTBETCTBYET
CTPYKType IpUMEpHOi 00pa30BaTEIbLHOMN MPOTrpaMMbl IO OMOJIOTUH, COACPKAHHUIO
®enepallbHOTO TOCyaapCcTBEHHOTO oOpazoBarensHoro cranaapra (PI'OC) ocHoBHOTO 001IETO
o0Opa3oBaHusl.

Ha 6a3e uentpa «Touka pocta» obecnieunBaeTcs peaau3aius 00pa3oBaTebHBIX MPOrpaMM
€CTECTBEHHO-HAYyYHO! U TEXHOJIOTMYECKOM HANpaBIeHHOCTEH, pa3pab0OTaHHbBIX B COOTBETCTBUU
¢ TpeOOBaHUSIMH 3aKOHOATENIBCTBA B chepe 00pa30BaHUs U C YIETOM PEKOMEH AN
®enepasibHOTO orneparopa yuedHoro npeamera «buonorus». O6pa3oBarenbHas IporpaMmma
MO3BOJIIET UHTETPUPOBATh peaTU3yeMbIe 3/1€Ch OAXO0/bI, CTPYKTYPY U COJEpKaHUe NPU
opranu3zaium ooyuenust Ouonoruu B 5S—11 kiaccax, BBICTpO€H-HOM Ha 6a3e J11000ro U3
JOCTYIHBIX yueOHO-MeToandeckux komiuiekcoB (YMK).Mcnons3oBanue 000py0BaHUS LIEHTPa
«Touka pocra» npu peanuzauuu gaHHo OII mo3BossieT co3gaTh yCIOBHS:

* JUI PACHIMPEHUS COJIepKAHUS MIKOJIBHOTO OMOJIOrMYECKOro 00pa3oBaHus;

* JUUIs1 TIOBBIIIEHHUS [TO3HABATENIbHON aKTUBHOCTH O0YUaIOLIMXCsl B €CTECTBEHHO-HAYYHON
obnacru;

* ISl pa3BUTHS JIMYHOCTH peOeHKa B Tpoliecce 00ydeHus: OMOJIOTUH, €T0 CIIOCOOHOCTEH,
(GbopMUPOBAaHUS U YIOBJIETBOPEHUSI COLIUAIBHO 3HAUUMbIX HHTEPECOB U MOTPEOHOCTEH;

* U1 pabOTHI ¢ OJJAPEHHBIMH LIKOJBHUKAMH, OPTraHU3aMH UX Pa3BUTHS B PA3TUYHBIX 00JIACTSIX
00pa3oBaTeNbHON, TBOPUECKON AeaTenbHOCTU. [Ipumenss nudpossie 1ab0paTopuu Ha ypoKax
OMOJIOTHH, YYaIIHecss CMOTYT BBITIOJIHUTH MHOXECTBO JJa0OPAaTOPHBIX PadOT U IKCIIEPUMEHTOB
10 IPOrpaMMe OCHOBHOM IIKOJIBI.

Buosorus pacrenmii: J[prxanue nucteeB. J[pixanue kopHei. [loromenre Boibl KOPHAMU
pacrennii. KopueBoe nasnenue. cnapenue Boapl pacteHusIMU. PoTocuHTE3. [[pIXxanue ceMsiH.
VYcnosus npopactanus ceMsH. TemnontoOuBbie U X0JI0I0CTONKHUE PaCTEHUSI.

3oo0Ji0rus: N3yyeHre oJHOKIETOYHBIX )KUBOTHBIX. V3yueHe BHEIIHETO CTPOSHUS



JOKIIEBOTO YepBsi, HAOMIOICHHE 32 €r0 NePEIBUKEHUEM U PEAKIMSIMU Ha BHEITHUE
paznpaxenus. Mzyduenue cTpoeHuss MOJUTIOCKOB IO BJIAKHBIM Ipenaparam. M3ydenue
MHOT000pa3usi YWIEHUCTOHOTHX M0 KOJUIEKIUSAM. M3ydeHue cTpoeHust pbI0 10 BIIAYKHBIM
npenapartam. M3ydyenue ctpoenus ntuil. M3ydeHne cTpoeHUs: MIIEKOIUTAIOIMX IO BJIAXKHBIM
npenapartaMm. BoaHble )kMBOTHBIE. TEMIOKPOBHBIE U XOJI0IHOKPOBHBIE JKUBOTHBIE

YesoBek u ero 310poBbe: M3yuenue kpooobparieHus. Peakius CCC Ha 103UpOBaHHYIO
Harpy3Ky. 3aBUCUMOCTb MEX1Y Harpy3Koil U ypoBHEM dHepreTuyeckoro oomena. ['azooomeH B
n€rkux. Mexanusm siérounoro aeixanus. Peakinus J1C Ha dusnyeckyro Harpy3Ky. JKu3zHeHHas
EMKOCTb JIeTKuX. BoiaenuTenbHas, plxaTeabHas 1 TEPMOPETYIATOpHas (PYHKINS KOXKH.
JleiictBrue pepMeHTOB Ha CyOCTpaT Ha mpuMepe Karanasbl. [IpucnocobIeHHOCTh OPraHU3MOB K
cpene oouTaHusl.

O6was 6muoiorus: Jleiicteue hepMeHTOB Ha cyOCcTpaT Ha MpUMepe KaTtanasbl. Paznoxenue
H202. Bnusaue pH cpensl Ha akTUBHOCTD (hepMeHTOB. DaKTOPHI, BIUSAIOLINE HA CKOPOCTh
nporecca Gporocunresa. M3ydeHne KIeTOK ¥ TKaHel pacTeHU U )KUBOTHBIX Ha TOTOBBIX
MUKpOIIpenaparax 1 ux onucanue. BoisiBIeHHe H3MEHUMBOCTH Y OPraHU3MOB. BhIsiBieHMe
MPUCTIOCOOJICHU Y OPTaHU3MOB K cpejie 0OMTaHus (Ha KOHKPETHBIX MPUMEPAX ).

B o6pa3zoBatenbHoii mporpamme 10-11 kiaccoB npeacTaBieHbl CIEIYIOMIUE Pa3ebl:

1. Knerka

2. Pa3mMHOX€EHME U pa3BUTHE OPraHU3MOB

3. OCHOBBI T€HETHUKH U CEJICKIIUU

4. Bun

5. DKOCUCTEMBI

buonoruueckoe HaOMIOACHNE U IKCIIEPUMEHT POBOAATCA B (hopme 1ab0paTopHBIX paboT
U IeMOHCTpaluii. J[eMOHCTPAIIMOHHBIN SKCIIEPUMEHT MMPOBOIUTCS B CIEAYIOIIUX CIy4asx: a)
UMeIoIIeecs] B HATMYUU KOJTHYECTBO MPUOOPOB U IU(GPOBBIX TaTYMKOB HE O3BOJISET
OpraHU30BaTh UHIUBUAYATbHYIO, TAPHYIO WK TPYNIOBYIO J1a00paTOpHYIO paboTy; 0)
HKCIEPUMEHT UMEET HEOOJIBIIYIO MPOJOJIKUTEILHOCTD U CI0XKHOCTh M BXOAUT B CTPYKTYPY

ypoKa.

Oco0eHHOCTH coep:KaHus CTPYKTYPHBIX KOMIIOHEHTOB padoyeii NporpamMmsl 1o
Onosiornu B 5—9 ki1accax ¢ HCnosb30BaHueM 000pynoBaHus neHTpa «Touka pocra»

ITnanupyemsie pe3yibTaThl 00y4eHus no Kypey «buonorus . 5—9 kiace» .
ITpenmMeTHBIE pE3yIBTATHI:

1) popmupoBaHue IIEHHOCTHOTO OTHOIICHHS K dKUBOW MPHUPOE, K COOCTBEHHOMY
OpraHu3My; MOHUMaHHE PO OUOIOTHH B (POPMHUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHON
KapTUHBI MUDA;

2) yMeHHE PUMEHSTh CUCTEMY OMOJIOTUYECKUX 3HAHUN: PAaCKPBIBATh CYITHOCTh KHBOTO,
Ha3bIBaTh OTJIMYUS KUBOIO OT HEKUBOTO, IEPEUNUCIIATH OCHOBHBIE 3aKOHOMEPHOCTH
opranu3zaiuu, (yHKIIMOHUPOBAHUS OOBEKTOB, ABJICHHU, IPOLIECCOB KUBON MPUPOIBI,
HBOJIFOLIMOHHOTO Pa3BUTHUSI OPraHUUYECKOTO MHUpPA B €T0 €IMHCTBE C HEKUBOM IIPUPOJION;
c(OpPMHPOBAHHOCTh NPEACTABICHUI O COBPEMEHHOM TEOPHH IBOJIOLIMH U OCHOBHBIX
CBUJIETENLCTBAX IBOJIOLHH;

3) BiajieHue OCHOBaMHU MOHSATUHHOTO armapara U Hay4yHOro s3bIka OMOJIOTHH:
HCIIOJIb30BaHUE U3YUYEHHBIX TEPMUHOB, TOHATHI, TEOpUH, 3aKOHOB U 3aKOHOMEPHOCTEH JIIst
00BSICHEHHS HAOJIF0TAeMBIX OMOJIOTHYECKUX 0OBEKTOB, SIBJICHHUI U MPOIECCOB;



4) MOHUMaHHUE CTIOCOOOB MOTYyYEHHUsT OMOJIOTUYECKUX 3HAHWI; HAIMUNE OTIBITA
UCIIOJIb30BaHUS METOJIOB OMOJIOTHH C LIEJIbIO U3YUYEHUS )KUBBIX 00BEKTOB, OMOJIOTHUECKUX
SIBJICHU U TIPOLIECCOB: HAOII0IEHUE, OTMCAHNE, IPOBEICHIE HECIOKHBIX OMOJIOTHUECKUX
OTIBITOB M 9KCIIEPUMEHTOB, B TOM YHCJIE C HCIIOJIb30BAaHHEM aHAJIOTOBBIX U U(POBBIX TPHOOPOB
¥ HHCTPYMEHTOB;

5) yMeHHe XapaKTepu30BaTh OCHOBHBIE IPYIIbI OPraHU3MOB B CHCTEME OpPraHUYECKOro
Mupa (B TOM 4HCJe BUPYChl, OaKT€pUH, PACTEHHUS, TPUOBIL, )KUBOTHBIE): CTPOEHUE, IIPOLIECCHI
AKHU3HENIEATEIIbHOCTH, UX ITPOUCXOKICHNE, 3HAUCHUE B IPUPOJE U J)KU3HU YEJIOBEKa;

6) ymMmeHHEe OOBSICHATH IIOJI0KEHUE YeJIOBEKa B CUCTEME OPraHUYECKOTr0 MUPa, €ro
IIPOUCXOXKIECHNE, CXOACTBA U OTINYHS YEJIOBEKA OT KUBOTHBIX, XapaKTEpU30BaTh CTPOCHUE U
IPOIIECCHI KU3HEIEATSILHOCTH OPraHU3Ma YeJI0BEKa, ero MPHUCIIOCOOICHHOCTD K Pa3InYHbIM
HKOJIOTHYECKUM (PaKTOpam;

7) yMEHHE ONUCHIBATH KIETKU, TKAHHU, OPTaHbl, CHCTEMBI OPTaHOB U XapaKTePH30BaTh
Ba)XKHEHIIME OMOJIOTMYECKHE IPOLIECChl B OpPraHu3Max pacTeHH, )KUBOTHBIX U UEJIOBEKa;

8) chopMUpPOBAaHHOCTb MIPECTABICHUN O B3aUMOCBSI3U HACIIEJOBAHUS TOTOMCTBOM
IPU3HAKOB OT POJUTENLCKUX (DOPM C OpraHU3aLUeH KIeTKH, HAIUYHEM B HEM XpOMOCOM Kak
HOcHUTelel HaclneCTBEHHOM nHpopMalnu, 00 OCHOBHBIX 3aKOHOMEPHOCTSX HacJel0BaHMs
NPU3HAKOB;

9) chopMHpOBaHHOCTH MPEICTABICHUI 00 OCHOBHBIX (DaKTOpax OKPYKAIOLIEH CPeIbl, HX
POJIN B )KM3HEAEATEILHOCTU U 3BOJIIOLUN OPraHU3MOB; IIPE/ICTaBICHUE 00 aHTPOIIOTEHHOM
dakrope;

10) chopmMupoBaHHOCTb IPEJCTAaBICHUN 00 3KOCHCTEMaX U 3HaU€HUH OMOpa3HO00pasus; o
rJ100aJIbHBIX KOJOIMUYECKUX Ipo0ieMax, CTOSAIIMX Mepe]l 4YeI0BEYeCTBOM U CIIOCO0ax MxX
IPEOJI0JICHHUS;

11) ymenue pemaTth yueOHbIE 33141 OHMOJIOIMYECKOTO COAECP KaHuUs, B TOM YHCIIe
BBISIBJISATh IPUYMHHO-CIIEZICTBEHHBIE CBSI3HU, TPOBO/IUThH PACUE&THI, JIeIaTh BbIBO/IbI HA OCHOBAHUU
MOJIyYEHHBIX PE3y/IbTAaTOB;

12) ymeHue co3iaBaTh U IPUMEHSATH CIIOBECHBIE U IpapUuecKre MOAETH A1l OOBSICHEHUS
CTPOCHUS )KUBBIX CHCTEM, SBIICHHI U MPOILIECCOB YKUBOH MPHPOJIBI;

13) noHumaHue BKJIa/a POCCUICKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE OUOJIOTMUYECKUX
HayK,

14) BnaneHre HaBbIKaMU pabOTHI ¢ MH(POPMAaIEe GMOI0rHYECcKOro CoepKaHus,
NpeCTaBICHHON B pa3Hoi Gopme (B BUJIE TEKCTa, TAOJUYHBIX TaHHBIX, CXEM, IPa(UKOB,
JMarpaMm, Mojienel, n300paxeHnit), KpUTUYECKOro aHaIn3a MH()OpMAIK U OLIEHKH ee
JIOCTOBEPHOCTH;

15) ymeHue miaHupoBaTh 01 pPyKOBOJICTBOM HacCTaBHHUKA M MPOBOJUTH ydeOHOE
MCCJIEIOBAaHNE WM MTPOCKTHYIO paboTy B 001acTi OMOJIOTHH; C yY€TOM HaMEYSHHOM 1eTTn
dbopmynHpoBaTh MpoOIIeMy, THIIOTE3Y, CTABUTH 3a/1a4d, BHIOMPATh aJIeKBAaTHBIC METOIBI JIJIsl HX
peteHus, GopMyIMPOBATH BBIBOABI; IMYOIMYHO MPECTABIATH MOJIyYEeHHbBIE PE3YIbTaThI,

16) ymMeHue MUHTErprUpOBaTh OMOJIOTUYECKHUE 3HAHUS CO 3HAHUSMH JPYTUX y4eOHbIX
PEIMETOB;

17) chopMUpPOBAaHHOCTH OCHOB 3KOJIOTMYECKON TPAMOTHOCTH: OCO3HAHHE HEOOXOAUMOCTH
JIEWCTBUI 110 COXpaHEHUIO0 OMOPa3HOO0pa3Us U OXpaHe MPUPOTHBIX IKOCUCTEM, COXPAHEHUIO 1
YKPEIIEHUIO 3/I0pPOBbs YEJIOBEKA; yMEHUE BbIOUPATh 11eJIeBble YCTAHOBKH B CBOUX JIEHCTBUSAX U
MOCTYNKaX 110 OTHOILIEHUIO K KUBOU MPUPOJE, CBOEMY 3/I0POBBIO U 3J0POBBIO OKPYKAIOIIHUX



18) yMeHHe HCTIONb30BaTh MPHUOOPETCHHBIC 3HAHUS U HABBIKH JIJIS1 3T0POBOT0 00pasa
XKHU3HH, COATTAHCHPOBAHHOTO MUTAHUS U (PU3NYECKON aKTUBHOCTH; HETIPUATHE BPETHBIX
NPUBBIUEK U 3aBUCHMOCTEH; YMEHHE IPOTHBOICHCTBOBATD JDKEHAYYHBIM MAaHUITYIIALIUSAM B
00JacTH 310pOBbS;

19) oBnaneHne npueMaMy OKa3aHUs IEPBOM OMOIIM YEJIOBEKY, BhIpAILlBAHUS
KYJBTYPHBIX PACTEHHH U YXO/1a 33 JOMAITHUMH KUBOTHBIMHU.

Ilnanupyemblie pe3yabTaTbl 00ydeHus no kypcey «buosorus . 10—11 kiaace»
OcBoenue yuebHOro npeamera «buonorus» Ha ypoBHE CpeAHET0 00111ero o0pa3zoBaHus T0JKHO
o0ecrieunBaTh JOCTUKEHUE CIAEAYIOLUX MIPEAMETHBIX, METAPEAMETHBIX U JIMYHOCTHBIX
00pa30BaTeNbHbIX PE3YIbTATOB.

IIpeaMeTHbIE pe3ybTAThI

[TpenmeTHbIe pe3ynbTaThl 00y4YeHHs OMOJIOTHUH JIOJIKHBI 00€CIIeUnBaTh:

* popMupoBaHUE IICHHOCTHOT'O OTHOIICHHUS K JKUBOI MPUPOE, K COOCTBEHHOMY OpraHH3MY;
MOHMMAaHUE POJIH OMOIOTHUU B (POPMUPOBAHUN COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHHBI
MUpa;

* YMEHHUE MPUMEHSTH CUCTEMY OMOJIOTUYECKUX 3HAHHI: pACKPBIBATH CYIHOCTD KUBOTO,
Ha3bIBaTh OTJIMYUS KUBOI'O OT HEXKUBOTO, IEPEUNCIISTH OCHOBHBIE 3aKOHOMEPHOCTH
opranu3zaiuy, (yHKIIMOHUPOBAHUS OOBEKTOB, SBJICHHIA, IIPOLIECCOB KUBOW MPUPO/IBI,
HBOJIFOLIMOHHOTO Pa3BUTHUSI OPIraHUYECKOTO MHUpa B €r0 €IMHCTBE C HEKUBOU MPUPOJION;

* c(pOpMHUPOBAHHOCTH MIPEJICTABICHUN O COBPEMEHHON TEOPUH SBOIOIUHN U OCHOBHBIX
CBU/JIETEJILCTBAX HBOJIIOLUY;

* BJIaJICHHE OCHOBAMH MOHATHITHOTO anmnapara ¥ Hay4HOTO SI3bIKa OMOJIOTHH: UCIIOIb30BaHHE
M3YYEHHBIX TEPMHUHOB, TIOHATUH, TEOPHIi, 3aKOHOB 1 3aKOHOMEPHOCTEH 7151 O0bSICHEHUS
Ha0Jr01aeMbIX OMOJIOTHUECKUX O0BEKTOB, SIBIEHUI U MPOLIECCOB;

* IOHUMaHHUE CIIOCOOOB MOTYYSHHsI OMOIOTUYECKUX 3HAHMIA; HaJTMYKE OTbITa UCIIOJIb30BAHUS
METOJI0B OHMOJIOTHH C LIEJIbI0 U3YUYEHHMSI )KUBBIX 00BEKTOB, OMOJIOTMUECKUX SIBJICHUN U
IIPOLIECCOB: HAOIIOACHNE, ONUCAaHUE, IPOBEICHNE HECIOKHBIX OMOJIOTHYECKUX OMBITOB U
HKCIIEPUMEHTOB, B TOM YHCJIE C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX TPUOOPOB U
MHCTPYMEHTOB;

* YMEHHUE XapaKTepHU30BaTh OCHOBHBIE TPYIIIBI OPTaHU3MOB B CHCTEME OpraHU4ecKoro Mupa (B
TOM YHUCJI€ BUPYCHI, 0AaKTEPHH, PACTEHUS, TPUOBI, )KUBOTHBIE): CTPOCHHE, TIPOIECCHI
KU3HEJEATEIIBHOCTH, UX TPOUCXOKICHNE, 3HAUCHHNE B IPUPOAE U )KU3HU YEJIOBEKA;

* YMEHHUE O0BSCHATH MOJIOKEHUE YeJIOBEKa B CUCTEME OPraHMUECKOro MUpa, ero
MIPOUCXOXKIECHNE, CXOACTBA U OTINYUS YEJIOBEKA OT KUBOTHBIX, XapaKTEPU30BaTh CTPOCHUE U
MIPOLIECCHI KU3HEACSITEILHOCTH OpraHi3Ma ueloBeKa, ero MPUCIOCO0ICHHOCTh K Pa3InYHbIM
HKOJIOTUYECKUM (PaKTOpaM;

* YMEHHE HCI0JIb30BaTh NPUOOPETEHHbIE 3HAHUS U HABBIKHU JJIs1 3J0pOBOT0 00pa3a *KHU3HHU,
cOaNaHCUPOBAHHOTO MUTAHUS U GUZNYECKON aKTUBHOCTH; HEMPUATHE BPEIHBIX MPUBBIYCK U
3aBUCHUMOCTEN; YMEHHUE MPOTHUBOICHCTBOBATH JKCHAYYHBIM MAHHUITYJISIIIUSIM B 00JIaCTH
3/10pOBbSI;

* YMEHHE OMHUCHIBAThH KIIETKH, TKAHU, OpPraHbl, CHCTEMbI OPIaHOB U XapaKTE€pPU30BATh BaXKHEHIINE
OHMOJIOTHYECKHE MPOLIECCHl B OpraHU3Max pacTeHHM, KUBOTHBIX U YEJIOBEKa;

* c(hopMHUPOBAHHOCTD MPEJICTABICHUN O B3aUMOCBSI3M HACJIEJOBaHHsI TOTOMCTBOM IPH-3HAKOB
OT POAMTENBCKUX (OPM C OpraHU3ANMEH KISTKH, HATMYUEM B HEM XpPOMOCOM KaK HOCHUTEIEH
HaCJIEICTBEHHOW MH(OpMalii, 00 OCHOBHBIX 3aKOHOMEPHOCTAX Hacle0BAHUS MPU3HAKOB;



* c(OpMHUPOBAHHOCTH MIPEICTABICHUI 00 OCHOBHBIX (haKTOpaxX OKPY>KAIOIICH Cpe/Ibl, UX POJIU B
KHU3HEIEATEIIFHOCTH U HBOJIOIIMH OPTaHU3MOB; MPeJICTaBlIeHHEe 00 aHTPOIIOTeH-HOM (PaKTOpE;
* chopMHUPOBAHHOCTH MPEJICTABICHUI 00 SKOCUCTEMAaX U 3HAYCHUU OMOpa3HO00pasus; O
r7100aTbHBIX KOJOTMYECKUX Mpo0IeMax, CTOSAIINX Mepe]l YeIT0BEYeCTBOM U CIIOCO0ax MX
IIPEO0IICHMUS;
* YMEHHE peniath yueOHbIe 3ajaul OMOJIOTHYECKOT0 COIeP KaHUs, B TOM YHCIIE BBISBIISTD
MPUYMHHO-CJIEICTBEHHBIE CBSI3U, IPOBOJUTH PACUETHI, JIe1aTh BHIBOIbBI HA OCHOBAHHUH
MOJIy4YEHHBIX Pe3y/IbTaTOB;
* YMEHHE CO3/1aBaTh U MPUMEHSTH CIIOBECHBIE U IpaduuecKre MOAETH Al O0BSICHEHHS
CTPOEHUS )KUBBIX CHCTEM, SBJICHHUI U MPOLIECCOB )KUBOM MPUPOJIBI;
* MIOHMMaHHE BKJIaJa POCCHICKUX U 3apYOEKHBIX YUEHBIX B Pa3BUTHE OMOIIOTUYECKUX HAYK;
* BJIaJICHUE HaBbIKaMH pabOThI ¢ HHPOpMaLKeil OMOIOrMYECKOTO COepKAHNUs, TPEICTaB-
JICHHOU B pa3Hoi (hopme (B BUAC TeKCTa, TAOJMYHBIX JaHHBIX, CXeM, Tpa(UKOB, JHArpamm,
MoJiesIel, n300paKeHmi ), KpUTHUECKOTO aHaln3a HH()OPMALIUY U OLIEHKU €€ T0CTOBEPHOCTH;
* YMEHHE IJIAHUPOBATH O]l PYKOBOJICTBOM HACTaBHMKA U MTPOBOAUTH YUeOHOE UCCIIEIOBaHHE
WM MIPOEKTHYIO padoTy B 001acTH OMOJIOTHH; C YIETOM HAMEUEHHOU 11eH (hOpMYITHpPOBATh
npo0iieMy, TUIIOTE3Y, CTABUTH 3a/1a4H, BHIOMPATh a/IeKBATHBIE METObI ISl UX PEIICHUS,
(GbopMyIHpOBaTH BBIBOJIBI; IyOJIMYHO MPECTABIIATH MTOJyYSHHBIE PE3yIbTATHI;
* YMEHHE HHTETPUPOBATh OMOIOTHYECKIE 3HAHUS CO 3HAHUSAMU JIPYTUX YI€OHBIX MTPEIMETOB;
* c(hOpMHPOBAHHOCTH OCHOB PKOJIOTMUECKON IPaMOTHOCTH: OCO3HAHUE HEOOXOJUMOCTH
JEHCTBHH 10 COXPAHEHUIO OMOPa3HOO00pa3Hsl U OXpaHe MPUPOTHBIX IKOCUCTEM, COXPAHCHHIO U
YKPEIICHUIO 3/I0pPOBbs YENIOBEKA; yMEHUE BIOUPATh 1IeJIeBbIe YCTAHOBKH B CBOUX JICHCTBUSX U
MOCTYMKAX M0 OTHOIIEHUIO K KUBOU MPUPOE, CBOEMY 3/IOPOBBIO U 3[I0POBBIO OKPYKAIOIIUX.
MertanpeameTHble pe3yJibTaThI

YHUBepcallbHbIE TI03HaBaTeNbHbIE AeHCTBUS ba3oBble mornueckue 1eicTBUs:
* BBISIBJIATH U XapaKTE€PU30BaTh CYIIECTBEHHbIE TPU3HAKH OMOIOTHYECKUX 00OBEKTOB (SBICHUN);
* YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(PUKALNN OMOIOTHYECKUX O0BEKTOB,
OCHOBaHUs AJi11 000011IEHUS M CpaBHEHUS, KPUTEPHH MPOBOUMOTO aHAIN3a;
* ¢ yU€TOM MPEATIOKEHHON OMOIOTNYECKON 3a/1a4M BBISBIISATH 3aKOHOMEPHOCTH U IPOTHUBOPEUHSI
B pacCMaTpUBAaEeMbIX (haKTaxX U HAOIOJCHHUSX; TIPeJIaraTb KPUTEPUH [T BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;
* BBIABJIATH AeULUTHI HHPOPMAIIUK, JTaHHBIX, HEOOXOAMMBIX JJISl PEIICHUS TOCTaBICHHON
3a]1auu;
* BBISBJIATH IPUYMHHO-CJIEJICTBEHHBIE CBSI3U MPU U3yYEHUN OMOJIOTUYECKUX SBJICHUN U
IIPOIIECCOB; JIENIaTh BHIBOJIBI C UCIIOIB30BAHUEM JIETyKTHBHBIX U HHIYKTUBHBIX YMO3aKIIIOUCHHH,
YMO3aKJIIOYEeHU M0 aHaJIOTuH, (POPMYIHpPOBATh TUIIOTE3BI O B3aUMOCBSI3AX;
* CaMOCTOSTEIbHO BbIOUpaTh c110co0 penieHus yueOHoi Onosornyeckoil 3a1aum (CcpaBHUBATh
HECKOJIbKO BAPUAHTOB pEIlIeHUs], BRIOUPATh Haubos1ee MoAXOAAIIUi ¢ y4€TOM CaMOCTOATEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).
ba3oBrle uccienoBare/bCKue 1eHCTBHA:
* HCIOJIB30BaTh BOMPOCHI KAK MCCIIE0BATENbCKUIA HHCTPYMEHT MO3HAHUS;
* (hopmynupoBaTh BONPOCHI, (PUKCHUPYIOIINE Pa3pbIB MEXY PEATbHBIM U KeJaTeIbHbIM
COCTOSTHUEM CUTYyalllH, 00BEKTa, 1 CAMOCTOSATEIHHO YCTaHABINBATh HCKOMOE U JIAaHHOE;

(GbopMHpOBATH TUITOTE3Y 00 NCTHHHOCTH COOCTBEHHBIX CY)KACHUHN U CY)KACHUHN IPYTHX,
apryMeHTHPOBATh CBOIO MO3UIUIO, MHEHHE;
* IPOBOJIUTH IO CAMOCTOSITENIbHO COCTaBJICHHOMY IIJIaHYy OIIBIT, HECIOKHBIA OMOJOTHUYECKH



SKCTIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHNE 110 YCTAHOBIEHUIO OCOOCHHOCTEH OMOJIOTHIECKOTO
00BEKTa N3YUEHHSI, TPUUMHHO-CIICICTBEHHBIX CBSA3€H M 3aBUCUMOCTEH OMOIOrMYECKIX
00BEKTOB MEXKIY COOOM;
* OIICHUBATh MPUMEHUMOCTH M IOCTOBEPHOCTh MH(OPMAIINH, TIOTYYEHHOU B X0/1€
OMOJIOrNYECKOIr0 NCCIIEI0BaHMS (IKCIIEPUMEHTA);
* CaMOCTOSATENBHO (HOPMYINPOBATh 0000IEHUS U BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJII0/IEHUS, OIBITA, UCCIICOBAHUS, BJIaI€Th MHCTPYMEHTAMHU OLICHKH JIOCTOBEPHOCTHU
MTOJTYYCHHBIX BBIBOJIOB M 000OIIIECHHI;
* IPOTHO3UPOBATH BO3MOXKHOE JlajibHeIIee pa3BUTHE OMOIOTHYECKUX MTPOLIECCOB U UX
MOCJEICTBHSI B @aHAJIOTUYHBIX MJIM CXOTHBIX CUTYAIHSIX, a TAK)KE BBIIBUTATH TPEATIOI0KEHUS 00
UX Pa3BUTHUU B HOBBIX YCIIOBHUSIX U KOHTEKCTAaX.
Pabora ¢ unopmanmeii:
* IPUMEHSATH Pa3IMYHbIC METO/IbI, HHCTPYMEHTHI U 3alIPOCHI IIPU TIOMCKE U 0TOOpE
Ouonornueckor HHGOPMAIUHU WM JAHHBIX U3 HCTOYHUKOB C YYETOM MPEUIOKEHHON yu4eOHOM
OMOJIOTUYECKOMN 3aauH;
* BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH OHOJIOTHYECKYIO
MH(}OPMALIMIO Pa3INYHbIX BUOB U (HOPM MpEICTaBICHHUS;
* HaXOJMUTh CXOJHBIC apIYMEHTHI (TIOATBEPKIAIOIINE MIIK OMPOBEPTAIOIINE OJHY U TY K€ UACHO,
BEPCHUIO) B pa3IMYHBIX WH(POPMAIIMOHHBIX UCTOYHUKAX;
* CAaMOCTOSATENBHO BEIOMPATH ONTUMANIbHYIO (HOpMY MTPEACTaBICHHS HH(POPMALIUN U
WITIOCTPUPOBATH pPelllaeMble 331a4i HECTIOXKHBIMU CXEeMaMH, TarpaMMaMu, HHOW TpaduKoil U
UX KOMOUHAIUSIMU;
* OLIEHUBATh HAJIEKHOCTH OMOTIOTHYECKON NH(POPMAINH 110 KPUTEPUSIM, MPEATI0KEHHBIM
yUUTENeM WU CPOPMYTUPOBAHHBIM CAMOCTOSATEIHHO;
* 3¢)(peKTUBHO 3alIOMHUHATh U CUCTEMATU3HPOBATh HHPOPMALIUIO;
* OBJIAJIETh CUCTEMOW YHHUBEPCAJIBbHBIX [TO3HABATENIbHBIX JAEHCTBHI 0OecrieunBaeT
c(OPMHPOBAHHOCTH KOTHUTHBHBIX HABBIKOB O0YJAOIITIXCSI.
YHuBepcaibHble KOMMYHHUKATUBHbIE 1€iiCTBUS

Oo0menne:
* BOCIIPUHUMATH M (POPMYITHPOBATH CY)KACHUS, BBIPAXKATh YMOIIUH B IPOIECCE BHITOITHEHHSI
NPAaKTUYECKHUX U Ja00OpaTOPHBIX paboT; BeIpaXKaTh ce0s (CBOIO TOUYKY 3pEHHsI) B YCTHBIX U
NUCbMEHHBIX TEKCTaX;
* pacrio3HaBaTh HeBepOallbHbIE CPEICTBA OOILEHHS, TOHUMATh 3HAYCHUE COLIUANIbHBIX 3HAKOB,
3HATh U Pacro3HaBaTh MPEANOCHUIKN KOH(MIMKTHBIX CUTYallui U CMATYaTh KOH(IMKTHI, BECTH
MIEPETrOBOPHI;
* IOHUMAaTh HAMEPEHUS IPYTUX, IPOSBISTh YBAKUTEIFHOE OTHOIIICHUE K COOCCEHHUKY | B
KOPPEKTHOI Gopme popMyIrpoBaTh CBOU BO3PAKEHHUS,;
* B X0JI€ AMasiora U/Win JUCKYCCUHU 3a]1aBaTh BOMPOCHI MO CYILECTBY 00CYy)AaeMOi
OMOJIOTNYECKOM TeMBI U BHICKA3bIBATh UJEH, HALIEJIEHHBIE HAa PEellICHHE OMOJIOTHYECKOi 3a1auu U
noJyiep>kaHue OiaroxenaTeIbHOCTH OOLIeHNUS;
* COMOCTABIIATH CBOM CYKJCHUS C CY)KICHUSMHU APYTHX YIaCTHUKOB JIMasiora, 0OHapyKUBaTh
pasyn4Ke U CXOJICTBO MO3UIINH;
* MyOJIMYHO TPEACTABISITh PE3YIbTATHI BHIMTOJHEHHOTO OMOIOTHYECKOTO OTbITa (IKCIIEPUMEHTA,
WCCJIEIOBAHMS, IPOEKTA);
* CaMOCTOSATENBHO BHIOMPATh (hOpMAT BBICTYIUICHHS C yYETOM 3a/1a4 MTPE3CHTAIIUH U



0COOEHHOCTEH ayIUTOPUU U B COOTBETCTBUH C HUM COCTaBIISATh YCTHBIE U MUChMEHHBIE TEKCTHI C
MCII0JIb30BaHUEM WIIIIOCTPATUBHBIX MaTEPUAJIOB.

CoBMecTHas1 1eITeIbHOCTD (COTPYAHUYECTBO):
* [IOHUMAaTh U UCII0JIb30BaTh IPEUMYILIECTBA KOMAaHHON U UHIMBUyaIbHOU pabOThI IpU
peLIeHNH KOHKPETHON OMOJIOTHYECKOH MpobieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS
IrpynnoBbIX (GOpM B3aUMOIEHCTBUS IIPU PEIICHUH MOCTAaBICHHON y4eOHOM 3a1auu;
* IPUHUMATH 1I€JIb COBMECTHOU JEATEIbHOCTH, KOJUIEKTUBHO CTPOUTH JIEUCTBHS MO €€
JOCTHKEHUIO: PACIIPEeIeTsTh POJIM, JOTOBAPUBATHCS, 00CYkKIAaTh MPOLECC U PE3yNIbTaT COB-
MECTHOU pabOoThI; yMeTh 000011aTh MHEHHSI HECKOJIBKUX JIFOJICH, POSIBIATH TOTOBHOCTh
PYKOBOJIUTD, BBHIIOJHATH IOPYUYEHUS, TIOAUNHATHCS;
* IJTAHUPOBATh OPTraHU3ALKI0 COBMECTHON pabOTHI, ONPEAEIATH CBOIO POJIb (C yUETOM
MPEANOYTEHUN U BOBMOXHOCTEH BCEX YYACTHUKOB B3aUMOJACHCTBUS ), paclpelessaTh 3a-1auu
MEX/y WICHAMH KOMaH/Ibl, y4aCTBOBATh B TPYNIOBHIX (hopMax paboThI (00CYKIeHHS, OOMEH
MHEHUSIMU, «MO3TOBBIE IITYPMBD» U UHBIE);
* BBIMIOJIHATH CBOIO YaCTh Pa0OTHI, IOCTUTaTh KAYECTBEHHOTO pe3yibTaTa Mo CBOeMY
HaIIPaBJIEHUIO U KOOPAUHUPOBATH CBOU JICHCTBUS C IPYTUMU WICHAMH KOMaH/IbI;
* OILIEHUBATh KAYECTBO CBOETO BKJIAJ1a B OOIIMI MPOIYKT 1O KPUTEPHUSAM, CAMOCTOSITEILHO
c(OpMyJINPOBAHHBIM YYaCTHUKAMH B3aUMOJEHUCTBUS; CPAaBHUBATh PE3YJIbTAThI C HCXOJHOU
3a/1a4eil ¥ BKJIJ] KaXK10T0 YJeHa KOMaH/Ibl B JOCTUKEHHUE PE3YJIbTATOB, Pa3lesaTh chepy
OTBETCTBEHHOCTH U MPOSABIIATH TOTOBHOCTh K IPEJOCTABICHUIO OTUETA MEPEJ] MPYIIION;
* OBJIQJIETh CUCTEMON YHUBEPCAIbHBIX KOMMYHUKAaTUBHBIX AEHCTBUI, KOTOpas oOecreunBaer
c(hOpMHUPOBAHHOCTH COLMATBHBIX HABBIKOB ¥ AMOIIMOHATILHOTO UHTEJIEKTa O0yYaOIUXCS.
YHuBepcaibHbIe peryJsTHBHbIE 1eHCTBUS

Camoopranu3amnus:
* BBISIBJIATH POOJIEMBI JUISl PELLICHHs B )KM3HEHHBIX M YUE€OHBIX CUTYallUsX, UCTIOIb3Ys
OuosornYecKre 3HaHus;
* OPUEHTHUPOBATHCS B PA3IMUHBIX MOJX0JaX MPUHATHS PEeIlIeHUH (MHIUBUIYalbHOE, IPUHATHE
pelIeHys B rpymie, NPUHITHE PEeIIeHUH TPYIIoil);
* CaMOCTOSITEIbHO COCTABIISATh AJITOPUTM pEIeHUs 3a/1a4M (WM €ro 4acThb), BRIOUpATh Criocod
penieHust yueOHOM OMOJOTUYECKOM 3a/1au ¢ y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATh MpEJIaracMble BaApUaHThl PELICHUI;
* COCTaBJIATH IUIaH ACUCTBUH (IUIaH peain3allii HAMEUEHHOTO aJITOPUTMA PEIIeHUs),
KOPPEKTHPOBATh MPEAJIOKEHHBIHN aIrOpUTM € YIETOM MOJTyYEHHSI HOBBIX OMOJIOIMYECKUX
3HaHUH 00 N3ydyaeMoOM OHOJIOTHYECKOM OOBEKTE;
* IeTIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PElICHUE.
CamokoHTpoJIb (peduiekcus):
* BJIAJIETh CIIOCOOAMU CAMOKOHTPOJIS, CAMOMOTHUBAILIUU U peIIeKCUH;
* 1aBaTh a/ICKBAaTHYIO OILIEHKY CUTYyallUH U MpejiaraTh IiaH e€ H3MEeHEeHHUS;
* YUUTHIBATh KOHTEKCT U IIPEIBUIETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTb IIPH PELLICHUN
yueOHOI OMoJornyeckon 3aauu, aaanTUPOBATh PEIICHUE K MEHSIOIUMCS 00CTOSTENbCTBAM;
* 00BSACHATH MPUYUHBI TOCTHKEHUS (HEIOCTHIKEHHS) PE3YJIbTaTOB ACATEIbHOCTH, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY, YMETh HAXOUTh MO3UTUBHOE B MPOM3OLIEIIeH CUTYallUH;
* BHOCUTbH KOPPEKTUBBI B IEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, U3MEHHUBIINUXCS
CUTYallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;
* OLIEHUBATh COOTBETCTBHE PE3YJIbTaTa LIEJU U YCIOBUSM.
OMOIMOHAIILHLIA WHTEIIEKT:



* pa3nuy4aTth, HA3bIBaTh U YNPABISATh COOCTBEHHBIMU SMOLHUSMHU U SMOLUSAMU APYTUX;
* BBISIBIISITH U AaHAJTU3UPOBATH MIPUYUHBI SMOIIHIA;

* CTaBUTH c€0s1 HA MECTO JIPYroro 4eyioBeKa, IOHUMATh MOTHUBBI U HAMEPEHUS JPYroro;
* PEryJIMPOBATh CIIOCOO BHIPAKCHHS IMOIUH.
IpunsiTue ceds U APyrux:
* OCO3HAHHO OTHOCHUTBCS K IPYTOMY Y€JIOBEKY, €ro MHEHHIO;
* IPU3HABATh CBOE MPABO HA OIMIKOKY U TAKOE K€ MPaBO APYroro;
* OTKPBITOCTH ce0e U ApYruM; 6 0CO3HABATh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;
* OBJIQJIETh CUCTEMON YHUBEPCAIbHBIX YUEOHBIX PErYISTUBHBIX ACHCTBUIA, KOTOpas
obecrnieunBaeT (HOPMHUPOBAHUE CMBICIIOBBIX YCTAHOBOK JINYHOCTH (BHYTPECHHSISI TO3UIIUS
JUYHOCTH ), ¥ )KU3HCHHBIX HABBIKOB JINYHOCTH (YIPaBIEHUSI COOO0M, CAMOTUCIIUTUINHEI, YCTOM -
YUBOTO MTOBECHUS).
JINYHOCTHBIE pPe3y/IbTAThI

IlaTpuoTnyeckoe BoCIUTAHHE:
* IOHUMaHHE [IEHHOCTH OMOJIOTHYECKON HAyKH, €€ POJIM B Pa3BUTHHU YEJIOBEUECKOT0 OOIIEeCTBa,
OTHOIICHHE K OMOJIOTUU KaK BaYKHOM COCTABIISAIONIEH KYIbTYpbl, TOPAOCTH 32 BKIIAJ POCCUMCKHIX
U COBETCKHX yYEHBIX B pa3BUTHE MUPOBON OMOIOTMUYECKON HAYKH.
I'paxknanckoe BocniuTaHue:
* TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM JESITEIIbHOCTH NP BHIMIOJHEHUN OMOJIOTUYECKHUX
OTIBITOB, YKCIIEPUMEHTOB, UCCIICIOBAHUIN U MPOEKTOB, CTPEMJICHUE K B3aMMOIIOHUMAHHIO 1
B3aUMOTIOMOIIIH.
JlyXOBHO-HPABCTBEHHOE BOCIIMTAHME:
* TOTOBHOCTbH OIIEHMBATh CBOE MOBE/ICHUE U MOCTYIKH, a TAKXKE MOBEEHUE U MOCTYIKU APYTUX
JIOJIEH ¢ MO3UIIMU HPABCTBEHHBIX HOPM M HOPM SKOJIOTHUYECKOT0 IpaBa ¢ y4ETOM OCO3HAHUS
MOCJIEJICTBUM MOCTYIKOB.
JcTeTH4ecKoe BOCIIUTAHME:
* IOHMMAaHKUE YMOIIMOHATILHOTO BO3/IEUCTBUS MPUPObI U €€ ieHHoCcTH. LleHHoCcTH HaydHOTO
MTO3HAHUS:
* OpUEHTAIIUSA B JIEATEILHOCTH HA COBPEMEHHYIO CUCTEMY OMOJIOTHUYECKUX HAYUHBIX
MIPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOIbI, B3AUMOCBSI3SIX UEJIOBEKA C
MIPUPOAHOUN U COLIMATIBHOM CPEOM;
* pa3BUTHE HAYYHOM JHOO03HATENFHOCTH, HHTEPEca K OMOJIOTHYEeCKON HayKe U
HCCJIEI0BATENBbCKON IEATETbHOCTH;
* OBJIaJICHUE OCHOBHBIMH HABBIKAMU HCCJEI0BATEIbCKOMN IEATETbHOCTH.
@®opMHUpoOBaHHE KYJIbTYPbI 310POBbSI:
* OCO3HAHHE ICHHOCTH KU3HH; OTBETCTBEHHOE OTHOIICHHUE K CBOEMY 37I0POBBIO M YCTAHOBKA HA
3I0POBBIN 00pa3 KU3HU (370pPOBOE MUTAHUE, COOTIOIEHNE TUTUEHUYECKHUX TTpa-BUJ,
cOaTaHCHPOBAHHBIN PEXKHUM 3aHATUN U OTNIBIXA, PETYIsIpHas (U3NUecKasi aKTHBHOCTD ),
* OCO3HAHME MOCJIEICTBUI U HETIPUATHE BPEAHBIX MPUBBIUEK (YIIOTPEOICHNE aIKOT OIS,
HApKOTHUKOB, KyYpEeHHE) ¥ UHBIX (hopM Bpeaa it (U3UIeCKOro U ICUXUYECKOTO 310POBbS;
* OO0 IeHre TIpaBUil 6€30MaCHOCTH, B TOM YHCIIE HABBIKH 0€30MaCHOTO TTOBE/ICHUS B
MIPUPOJHOM Cpelie;
* YMEHHE 0CO3HABATh YMOIMOHAILHOE COCTOSTHHE CBOE M IPYTUX JIFOJIEH, YMETh YIIPABISITh
COOCTBEHHBIM SMOIIMOHATEHBIM COCTOSIHUEM;
* cOpMHUPOBAHHOCTH HaBbIKA peICKCUH, TPU3HAHUE CBOETO MpaBa Ha OIMIHOKY M TAKOTO JKe



IIpaBa Ipyroro 4ejioBeKa.
TpyaoBoe BocnuTaHue:

* AKTMBHOE y4acCTHE B PELICHUH ITPAKTUYECKHUX 3a]a4 (B paMKaX CEMbH, ILIKOJIbI, TOPOAA,
Kpasi) OMOJIOTHYECKON M HKOJIOTUYECKON HAIPaBICHHOCTH, HHTEPEC K MPAKTHUECKOMY
U3y4EHHIO podeccHii, CBA3aHHBIX ¢ OUOJIOTHEH.

IKOJIOTHYECKOe BOCIIUTAHUE:

* OpUEHTALMs Ha IPUMEHEHHE OMOJIOTMYECKUX 3HAHUH JUIsl pelieHus 3a/1a4 B 001acTH
OKpYXKaroIlel Cpelibl, IJIAHUPOBAaHUS MOCTYNKOB U OLICHKH X BO3MOKHBIX IIOCIEACTBUN JUIs
OKpYXKaroIlleHl Cpebl;

* IOBBIIICHUE YPOBHS 3KOJIOTMYECKON KYJIbTYpPBI, OCOZHaHUE III00AIBHOTO XapaKTepa KO-
JIOTHYECKUX NPOOJIeM U IMMyTel UX PeleHUs; aKTUBHOE HETIPHUATHE ICHCTBUM, IPUHOCSIINX BPE.
OKpYXKaroIlEeH CpeJe;

* TOTOBHOCTb K YYaCTHIO B IPAKTUYECKON JEATEIBHOCTH SKOJIOTMUECKON HalpaBIECHHOCTH.
Apantanus 00y4auerocsi K U3MeHsIIOIMMCH yCJIOBUAM COLUAIBHON U IPUPOI-HOM
cpenbl:

* OCBOEHHME 00YUaIOLIMMHUCS COLMAILHOTO OIbITAa, HOPM U MPaBUJ OOLIECTBEHHOI'O IIOBEJICHUS B
rpymnmnax 1 cooOliecTBaxX MpU BbIMOJIHEHUH OMOIOTHYECKHX 3a/1a4, IPOEKTOB U

UCCJIEJOBAaHUM, OTKPBITOCTD OMNbBITY U 3HAHUSM APYTHUX;

* OCO3HaHUE HEOOXOAUMOCTH B (POPMHUPOBAHNU HOBBIX OMOJIOTHUECKUX 3HAHHM, yMEHHE
(GopMyIHpOBATH U1, TOHATHUS, TUTIOTE3bI O OMOJIOTMYECKIX 00BEKTAX U SBICHUSAX, OCO3HAHHE
nedunuta COOCTBEHHBIX OMOIOTMYECKUX 3HAHUM, TNTAHUPOBAHUE CBOETO Pa3BUTHS,

* YMEHHUE OlIepUPOBaTh OCHOBHBIMU MOHATHAMM, TEPMUHAMH U IIPEICTABICHUSIMHU B 00JIACTH
KOHLENIUY YCTOMYMBOIO Pa3BUTHS,

* YMEHUE aHAJIU3UPOBATh U BBIABISATH B3aUMOCBSI3U MPUPO/IbI, O0IIECTBA U SKOHOMUKHY;
OLICHMBAHME CBOMX JEHCTBUI C yUETOM BIMSHUSA HA OKPYKAIOLLYIO CpeNy, JOCTHXKEHUS LIeTIeH 1
IPEO0JI0JICHHSI BBI30BOB M BO3MOXKHBIX TJI00aJIbHBIX MOCIIEICTBUIH;

* OCO3HAHHME CTPECCOBOI CUTYyallH, OLIECHUBAHUE MTPOUCXOIAIINX U3MEHEHUHN U UX MOCIEICTBUM;
OLICHUBAHHE CUTYallMU CTPECCA, KOPPEKTUPOBAHNE IPUHUMAEMBIX PELICHUN U IEUCTBUN;

* YBaXHUTEJIbHOE OTHOILLIEHHE K TOUKE 3PEHUSI IPYroro 4ejI0oBeKa, ero MHEHHUIO, MUPOBO33PEHHUIO.

DopMbI KOHTPOJIA

KonTtpons pe3ynbTaToB 00y4eHus: B COOTBETCTBHHM C JaHHON 00pazoBaTeIbHOM
IpOrpaMMOil MPOBOAUTCS B (hopMe MUCbMEHHBIX U 3KCIIEPUMEHTANIBHBIX padoT, MpeAnoIaraeTcs
[IPOBEACHHUE IIPOMEXYTOYHOM U UTONOBOM aTTECTALIUH.

IIpome:xxyTouHast arTecTanus

Jlns ocymiecTBieHUs TPOMEKYTOUHOM aTTECTALMU UCIIOJIB3YOTCSI KOHTPOJIBHO-OLIEHOYHbIE
MaTepuaibl, 0TOOp CofepKaHUs KOTOPBIX OPUEHTUPOBAH Ha MPOBEPKY YCBOCHHUS CUCTEMBI
3HaHUU U YMEHUN — MHBapUAHTHOTO si/ipa CoAep KaHMsl IEHCTBYIOIKX 00pa30BaTeIbHON MPo-
rpaMMBbl IO OMOJIOTHH [T 001Ie00pa30BaTeNbHBIX OpraHUu3auil. 3aJaHus TPOMEKYTOUHON
aTTeCTalluy BKIIOYAIOT MaTepHaj OCHOBHBIX pa3/esioB Kypca OMOJIOTHH.

ITAKET OLUIEHOYHbLIX MATEPHUAJIOB 1 KPUTEPU OUEHUBAHIA 10
I[MPEAMETY «bHUOJIOI' S
KouTpoJibHbIe H3MepuTeIbHbIE MATEPUAJIbI
[Ipu opranm3anmu TeKymero KOHTPOJISl YCIEBAEMOCTH 00YUaIOIUXCs CIeNYET yUUThIBATh
tpeboBanust PI'OC OO0 k cucTemMe OLIEHKH JOCTIKEHUS TUTAHUPYEeMbIX pe3yibTratoB OOII,



KOTOpasi JI0JKHA IIPpeyCMaTpUBaTh UCIIOIb30BaHUE Pa3HOOOPAa3HBIX METOAOB U (POPM, B3aMHO
JOTIOTHSIFOIIUX JAPYT Apyra (CTaHAapTU3MPOBAHHBIE MICHMEHHBIE M YCTHBIE pa0OTHI, TPOCKTHI,
MIPAKTUYECKHE U JTa00opaTOpHBIC PabOTHI, TBOPUECKHE PAOOTHI, CAMOAHAIN3 U CAMOOIICHKA,
HaOJII0ZICHUE, UCTIBITAHUS U UHOE).

Br16op yka3aHHBIX HUYKE TUIIOB U MPUMEPOB KOHTPOJIbHBIX U3MEPUTEIBHBIX MAaTEPUAIIOB
00yCIIOBJIEH MEJAarornyeckoil 1 MeTOINYECKOM 11e71eco00pa3HOCTbhIO, C YUETOM MPEIMETHBIX
ocobeHHocTel Kypca «buonmorust 5—9 knmacey.

TecTsl 1 3a1anus pa3padboTansl B cooTBeTcTBHH ¢ (hopmatom EI'D u 'MA, uto mo3BoJsier
JaKe B paMKaxX YCBOCHHMsI MPAKTUYECKOM YaCTH MPOrpaMMbl OTpadaThIBaTh 001IeyuYeOHbIEC U
MpeIMETHBIC 3HAHUSI U YMEHHUSI.

[lepedeHb OLIEHOYHBIX MPOLIEYP JOJKEH OBITh ONTUMAIBHBIM U IOCTATOUHBIM JJI OIpe-
JIEJICHUS] YPOBHS JTOCTHXKCHUS 00YJAIOIUMUCS TPEIMETHBIX M METAIIPEIMETHBIX PE3yIbTaTOB.
Dukcarus pe3yIbTaToB TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH 00yUaIOIUXCSI OCYIIECTBIIICTCS B
COOTBETCTBUU C MPUHATON B 00pa30BaTEeNbHON OpraHMU3aluy CUCTEMOM OLIEHUBAHUSI.

IIpeasio:keHHbIe THIIBI U IPUMePHI 32/IAHMI
* OPUEHTHUPYIOT YUUTENSl B JUANa30HE KOHTPOJIBHBIX U3MEPUTEIbHBIX MAaTEPUAIIOB 110 KYpCY,
MOMOTAIOT Pa3HOOOPA3UTh 3aIaHMs TPEHHPOBOYHOTO, KOHTPOJIBHOTO U JOTOJTHUTEIBHOTO
MOJyJIei, KaK MHTEPaKTHBHOTO BHIC0-YPOKa, TaK M TPATUIIMOHHOTO YPO-Ka B paMKaX KJIacCHO-
YPOUHOU CHUCTEMBI;
* YUUTBIBAIOT BO3MOKHOCTH YCBOSHHSI MaTepHalla, C TOUYKU 3PEHUS ero qudGepeHIIHauu st
pas3INYHbIX KaTeropuil 00ydaroMxcsl, pa3HOI0 YPOBHS U3yYEHUS IIPEMETa, BO3PACTHBIX
0COOEHHOCTEH MJIaIIINUX IIKOJIBHUKOB, 8 TAK)KE MOTUBALIMOHHOT'O U IICUX03MOLIMOHAIILHOTO
KOMIIOHEHTOB YPOKOB;
* I03BOJISIIOT OTPa0aThIBaTh HABBIKM, 3aKPEIUIATH MOJIyYeHHbIE 3HAHUS U KOHTPOJIUPOBATh
pe3yibTaThl 00yYeHHs], Kak B XOZI€ KaX/10T0 YpOKa, TaK U B paMKaX UTOIOBOT'O ypoKa Io
Martepuany pazaena. Cnenuduueckoit popmMoit KOHTPOJIS ABIsAETCS padoTa ¢ mMpudopamu,
nabopaTopHBIM 000pya0BaHUEM, MOAeNAMH. OCHOBHAS I1€JIb 3TUX TPOBEPOUHBIX PabOT:
OTIpeNIeICHUEYPOBHS Pa3BUTHSI YMEHHH IIKOJFHUKOB PadOTaTh ¢ 000PYJOBaHUEM U IPOBOIUTH
HKCTIEpUMEHTAIBHBIE UCCIIEOBAHMSI, TUTAHUPOBATh HAOIIOACHNE HITH OTIBIT, BECTH
CaMOCTOSITENILHO MTPAKTUYECKYIO paboTy. 3aJjaHie MOXKET CUUTATHCS BBIMOJIHEHHBIM, €CIH
3aMMCaHHbII/BBIOpPAaHHBIN OTBET COBMAJAET C BEPHBIM OTBETOM. 3a/1aHUS MOT'YT OLIEHUBATHCS KaK
1 6amnom, Tak ¥ OOJIBIIUM KOJUYECTBOM B 3aBUCMMOCTH OT YPOBHS CII0)KHOCTH 33J[aHUs, OT
KOJINYECTBA BBE/IEHHBIX/BBIOPAHHBIX OTBETOB, OT THIA 33aJaHUS.
Hopwmb! o11eHOK 3a Bce BUIBI TPOBEPOYHBIX padoOT
«5» — ypOBEHb BHITIOJIHEHUS TPEOOBAHHUI 3HAYUTEIILHO BHIIIE YAOBICTBOPUTEIBHOTO:
* OTCYTCTBHE OIMIMOOK, KaK 110 TEKYIIEMY, TaK U TI0 IPEIBIAYIIEMY YIeOHOMY MaTepHaiy;
* He OoJiee OHOTO HEJOYETA.
«4» — ypOBEHb BBINIOJHEHUS TPEOOBAHUI1 BBIIIE YAOBIETBOPUTEIBLHOTO:
* Hanmnume 2—3 omnOoK Uik 4—6 HelouETOB MO TeKyLIeMy Y4eOHOMY MaTepuay;
* He Oostee 2 omMOOK UK 4 HEZJOYETOB 110 MPONUJICHHOMY MaTepuay;
* HCIOJIb30BaHNE HEPAIIMOHATILHBIX TPUEMOB pelleHHsI yueOHOI 3a1aun.
«3» — TOCTaTOYHBIH MUHUMAIIbHBI YPOBEHB BBHITTOIHEHUS TPEOOBAHUH, TPEIBSIBISIEMBIX K
KOHKpETHOH pabore:
* He Oonee 4—6 ommOok win 10 HeAOYETOB MO TEKyIIEeMY y4eOHOMY MaTepHainy;
* He Oonee 3—5 ommOOK mwiM He 6osiee 8§ HEOUETOB 10 NPOHACHHOMY yueOHOMY MaTepHaly.



«2» — ypOBCHb BBINOIHEHNS TPEOOBAHM HIKE YIOBIETBOPHTEIBHOTO:
* Hannume 6osee 6 omuOoK win 10 HeAOYETOB M0 TEKYIIEMY MaTepHay;
* Oostee 5 ommOOK WK OoJiee 8 HEOUETOB 0 MPOIJICHHOMY MaTepuaty.



Beeaenue — 1 4.
P. 1. buosiorus — Hayka 0 KUBOM MHUpPE — 7 4
P.2. Crpoenue opranusma — 9 u.

P.3. MHorooGpa3sue »KUBBIX OPraHU3MOB — 15 .
P.4. TToBTOopenue u 0600meHne — 2 .

TemaTnyeckoe NJIAHKPOBaHKE B S Kj1acce

Ne | Tema Conepxanue IeneBas ycranoBka | Komuu | OcHoBHbIE BUJIBI AesTenbHOCTH | Mcnonb3oBaHue
1/ ypoKa €CTBO | OOydaromuXxcsi Ha ypoKe/BHEY- | 000pyIOBaHHS
I 4acoB | POYHOM 3aHITUU

buonorus — nayka o xuBoM mupe (7 9)

1 | Metoas! usydenus | Mcnonb3zoBaHue yBe- OOBACHATD 1 YMeHue paboTath ¢ MUKpPOCKOII CBETOBOH,
IIPUPOJBI. JMYUTEIbHBIX IPUOOPOB MPH | Ha3HAYEHUE 1a00pPaTOPHBIM uppoBon
JlaGopatopHas pa- | U3y4E€HUH OOBEKTOB KMBOW | YBEIMUYUTEIbHBIX 000py10BaHUEM,
6ora 1 IpUPOBI. YBEIHUUTEIbHBIE | MPHOOPOB. YBEJIMYUTEIbHBIMU IPUOOpPaMH.

«3yuenune npuOOPBI: JIYNbI py4YHas, Pasznnuats pyunyro N3y4are ycTpOMCTBO MU-
yCTpoOiicTBa HITaTUB-Hasi, MUKPOCKOIL. P. | u mratuBHyto KpOCKOIIa U cOOMI0AaTh MpaBuiia
yBenmuuuTenbHbIX | I'yk, A. BaH JIeBeHTyK. JIyTIbl, 3HAaTh paboThI ¢ MUKPOCKOTIOM.
npuOOpoOB» Yactu MuKpockomna. BEJMYUHY MOTY- CpaBHUBaTh YBEITUYEHUE JTYIIbI
Muxkponpenapar. [IpaBuna 4aeMoro ¢ ux u MuKkpockorna. [Tonydars
pa-00TbI C MUKPOCKOIIOM. MTOMO-IIbIO HaBBbIKU pabOThI C MUKPO-
YBEJIMUEHUS. CKOIIOM ITpH U3y4YEHUH F'OTOBBIX
MukpormnpenaparoB. CoOmaroaarhb
npaBuia paboThl B KaOMHETE,
oOpaltieHus ¢ 1abopaTOpHBIM
00opynoBaHEM
Ctpoenue opranusma (9 u)
2 | CTpoeHue KIETKH. Crpoenue knetku. Tkanu. | BeiaBnate yactu 1 YMmeHue paboTats ¢ MuKpOCKOII CBETOBOH,

JlaGopaTopHas pa-
oora 2.
«3HaKOMCTBO C

Kiterounoe ctpoenue
JKUBBIX OPraHU3MOB.
Knerka. YacTu KieTku u

KJIETKU Ha
pUCYHKax
y4ueOHUKa, XapaKTe-

1a00pPaTOPHBIM
o0opynoBaHueEM,
YBEJIMYUTEIBHBIMU NPUOOPaMH.

udpoBoi




KJIETKaMH pacTCHUI»

X HAa3HA4YCHHC.

pHU30BaTh UX 3HaYe-
Hue. CpaBHUBATH
KUBOTHYIO U
pPaCTHTETHHYIO
KJIETKU, HAXO/IUTh
YepThI UX CXOJICTBA
U pa3Inyusl.
Paznuuate TkaHu
KHU-BOTHBIX U
pacTeHui Ha
pPUCYHKAX yuyeOHH-
Ka,
XapaKTepu30BaTh
WX CTPOCHHUE,
O0BSIC-HITh UX

Hab6nronaTtes wactu u op-
TaHOUJIBI KJIETKH Ha TOTOBBIX
MUKpO-TIpernapaTax 1moj MaJibiM
1 OOJIBIINM yBEITUICHHEM
MHUKPOCKOIIa U OITUCHIBATh HX.
PaziauuaTh oTACIbHEIC KICTKH,
BXOJISIIIIUE B COCTAB TKAHH.
O6006marh u GUKCUPOBATH
pe3ybTaThl HAOIIOICHUH,
nenath BbIBOAbI. CoOMoaaTh
npaBuja paboThl B KAOMHETE
ouonoruu, oOpameHus ¢
1ab0paTOPHBIM 000PYI0BAaHHEM

byHKIHH.
Xumudeckuil coctaB | XUMHUYECKUI COCTaB Paznuyarte HaGnrogate neMoHCTpanuio
KJIETKH. KJIETKH. XUMUYECKUE HEOPraHUu-4ecKue u OIIBITOB YUUTEIIEM,
BEILIECTBA KIIETKH. OpraHUYeCcKue aHAJIM3UPOBATh UX P €-

Heoprannue-ckue
BEILIECTBA KJIETKH, UX
3HAYEHUE JIJIS KJIETKU U
opranusma. Opranuye-
CKHE BEILIECTBA KIIETKH,
UX 3Ha4YEHUE JUIS KU3HU
OpraHu3Ma u KJIETKH

BEILECTBA KJIET-KH,
MUHEpaJIbHBIE CO-
JIM, OOBICHSATH UX
3Ha4YEHHeE JIJIs opra-
HHU3Ma.

3yJIBTATHI, IENIaTh BHIBOIBL.
AHanu3upoBarthb
NPEJICTaBICHHYIO Ha PUCYHKAX
yueOHHKa HHPOPMALIHIO O
pe3ynbTaTax OmbITa, paboTas B
nape YMeHue paboTats C
1ab0paTOpHBIM 000pyI0BaHUEM




MHoroo6pasue >XMBbIX OpraHnu3moB (15 4)

Crpoenue u
KHU3HEICATEIILHOCTh
Oaktepuil. 3HaueHHE
OakTepuil B IpUPOJIE
Y )KH3HU YeI0BeKa

bakrepuu: crpoenue u
KU3HEJEATeNIbHOCTh. bakT
epuH — MPUMHUTHUB-

HBIE OJIHOKJIETOYHbBIE Op-
raau3Mbl. CTpoeHue Oak-
Tepuil. PazmHoxxenue.
OakTepuil JeJICeHHEM
KJIETKU HazBoe. bakre-
pHUU KaK caMasi IPEBHSS
rpynmna opraHu3MoB.
IIpoueccsl xu3Heaes-
TEIBHOCTU OaKTepuil.
[Tonsitue 06 aBTOTpOdhax
u rerepoTpodax, mpoka-
pUOTax U dyKapuoTax

XapakTepu3oBaTh
0COOEHHOCTH
CTpOe-HHUS
OakTepuil.

2

OnwuceiBaTh pa3HOOOpa3HbIE
(dhopmbl OakTepraIbHBIX KIETOK
Ha PUCYHKE
yueOHuKa.Pa3nuyars moHsATHS:
«aBTOTPOQBI», «reTepoTPOdbI»,
«IIPOKAPUOTHI», «IYKAPUOTHI».
XapaKTepu30BaTh MPOIECCHI
JKU3HE-ACSITeNIbHOCTU OaKTepUn
Kak mpoka-puoT.CpaBHUBAThH U
OIICHUBATh POJIb OAKTEe-pUii-
aBTOTPO(OB U OaKTEPHUIA-
reTepo-TpodoB B
npupoaeyYMenue paborarh ¢
J1a00paTOPHBIM
000opyI0BaHUEM, YBE
JTUYUTETHHBIMU IPUOOpaMHU.

PaccmarpuBa-uue
0aKTepHii Ha TOTOBBIX
MUKpoOIIpena-paTax ¢
UC-T10JIb30BaHUEM
MHUKPOCKOIIA.







[HapctBO PacTenus.
XBOIIIH, TUIAYHBI,
MaNOPOTHUKH.
T'omoceMenHsbie,
MOKPBITOCEMSIHHEIE.
JlaboparopHas
pabora3.
«OcobeHHOCTH
pa3BUTHUS CIIOPOBBIX
pacTeHuin»

Pacrenus.Ilpencrasienue
o ¢mo-pe.
OT1nuuuTesbHOE
CBOMCTBO PACTCHU.
Xmopoduin. 3HaueHue
¢dorocuntesa. CpaBHe-
HUE KJIETOK pacTeHUui U
Oakrtepuil. Jlenenue
[[apCcTBa pacTeHUi Ha
TPYIIIIBI: BOAOPOCIIH,
[[BETKOBBIE (ITOKPBITOCE-
MEHHBIE), TOJIOCEMEHHBIE,
MXH, TIJIayHBI, XBOIIIH,
nanopoTHUkH. CTpoeHue
pacrenuii. Ko-peHp u
no0er. CroeBu-1e
BoJiopociieil. OCHOB-HbIE
pa3uuus MOKPHITO-
CEMEHHBIX U
TrOJIOCEMEHHBIX pacTe-
HUii. Poib IBETKOBBIX
pacTeHUl B JKU3HU YEJI0-
BEKa

XapakTepu3oBaTh
[JIaBHBIC PU3HAKU
pacTeHui.

Pa3znuyarh yacTu LIBETKOBOTO
pacTe-HUSl HA PUCYHKE
yueOHUKa, BBIIBUTATh
MIPEITOJIOKEHUS 00 UX
¢bynkusax.CpaBHUBATh
LIBETKOBBIE U T'OJIOCEMEH-HbIE
pacTeHus, XxapakTepru30BaTh UX
CXOJICTBO U Pa3INYusl.
XapakTepHu3oBaTh MXH,
MAIIOPOTHHUKH, XBOIIH, TUIAYHBI
KaK CIIOPOBBIE pacTe-HuUS,
OMPENIETSATh TEPMUH

«cropa». BeIIBIIATh HA pUCYHKE
y4eOHMKA pa3-JTHIUs MEXKTY
PaCTeHUSIMH Pa3HBIX
CUCTEMATHUYECKUX TPYIIIL.
ConocTaBisTh CBOMCTBA
pacTUTENb-HOU U
OakTepuaibHOU KIETOK, JeNaTh
BBIBOJIbl. XapaKTepU30BaTh
3HaYEHUE PACTCHHUH pa3HbIX
CUCTEMATHUYECKUX TPYII B
JKU3HU YelloBeKayY MeHue
paboTaTh ¢ 1a00paTOPHBIM
o0opynoBaHueM, yBe-
JTUYATEITHHBIMU TIPUOOpaMHU.

OGHapyxe-Hue
XJIOPO-TIJIACTOB B
KJIETKaX pac-TeHHH ¢
UC-TI0JIh30BaHU-EM
udpoBo-ro
MHUKPOCKOIIA. DJIEKTPO
H-HBbIE TaOIULBI U
TUTAKATHI.




Bonopociu, nx
MHOT000pa3ue B
pUpoIe

OO0m1as xapakTepucTH-Ka.
Crpoenue, pa3MHO-KEHHE
BOJIOPOCIIEH.
Paznoobpasue Bojio0-
pocneit. Otnensl: 3ené-
Heie, Kpacusle, bypsie
BOJIOPOCIH. 3HAUCHUE
BOJIOPOCJIEN B IPUPOJIE.
Hcnonp3oBaHue BOIO-
pociei 4eI0BEKOM

N3yuuth cTpoeHue
Y pa3MHOXEHUE
BOJIO-pOCIIe

Boiaenste 1 onuchBaTh
CYILIECTBEH-HbIE TPU3HAKU
BOJIOpOCIIEi. XapaKTepru30BaTh
IJIABHBIE YEPTBHI, JISKALLUE B
OCHOBE CUCTEMaTUKH BO-
nopocieit. PacrioznaBarb
BOJIOPOCJIM HAa PUCYH-KaX,
repOapHbIX
MmaTepuanax.CpaBHUBATh
BOJIOPOCJIM C Ha3€MHBI-MHU
pacTeHHUSIMH U HAXOAHWTH 00ITHE
npu3Haku. OOBACHATH
MIPOIIECCH PA3MHOXKEHUSA Y
OJIHOKJIETOYHBIX U
MHOTOKJIETOY-HBIX BOAOPOCIEN.
Hcnonw3oBars
nH(pOpMaIMOHHBIE PECYPCHI IS
MOATOTOBKH COOOIIIE-HUS O
3Ha4YE€HUH BOJOPOCIEN B IPU-
pOJie U KU3HU YETIOBEKA

Muxkpockon
(pPOBOH,
MUKpOIIpena-paThbl.
(Op-HokileTouHast
BOJIOPOCIb —
XJIaMHUI0MO-Ha/1a)

Mxu. O6mas xapak-
TEPUCTUKA U 3HAYe-
HUC

MoxoBHIHBIE, XapaKTep-
HBIE YEPThl CTPOCHMUS.
Knaccer: [Teuénounuku u
JlucrocrebenbHbIE, HX
OTJINYUTEIHHBIC YEPTHI.
PasmHoxenue (6ecro-noe
U TI0JIOBOE) U pa3-BUTHE
MOXOBHUJIHBIX. MoO-
XOBHUIHBIE KaK CITIOPO-BhIE
pacTeHusi. 3HaUCHHE

N3yunth cTpoeHne
U pa3MHOXEHUE
MXOB

CpaBHHBaTh TIpEICTaBUTEIICH
pa3-JIMYHBIX TPYIII PaCTECHUI
oTzena, Jae-IaTh

BBIBOJIbI. Ha3bIBaTh
CYIIECTBEHHBIE TPU3HAKH MXOB.
Pacnio3znaBate npencraBurenen
MO-XOBHU/IHBIX HA PUCYHKAX,
repOapHbIX MaTepuaiax, >KUBbIX
o0bekTax.BeinensaTe npuzHaku
MIPUHAJIEKHO-CTH MOXOBHJIHBIX

Mukpockon
U(pPOBOH,
MUKPOITpEeTa-paThl.
(Coar-aym — kute-
TOYHOE CTPOCHHE)




MXOB B [IPU-POJIE U
KU3HH YeJIOBeKa.
JlaGopaTtopHast pabora 4.
«M3y4yeHne BHELIHETO
CTPOEHHSI MOXOBHTHBIX
pacTeHuin»

K BBICIIMM CIIOPO-BBIM
pacTeHusIM. XapakTepu3oBaTh
MIPOLIECCHI Pa3-MHOXKEHUS U
pa3BUTUS MOXOBHUIHBIX, UX
0COOCHHOCTH. Y CTaHABIMBATh
B3aMMOCBSI3b CTPOE-HUS MXOB H
UX BO3JICHCTBUS Ha cpeay
obutanus. CpaBHUBATH
BHEIIHEE CTPOEHUE 3eIEHOT0
Mxa (KyKyIIKHHA JIbHA) U
6enoro mxa (carnyma),
OTMEYaTh UX CXOJICTBO U
paznnuna. DuKcupoBaTh
pe3yJIbTaThl HCCIIEN0-BaHUM.
CobmroiaTh mpaBuia padoThI B
kaOu-Here, oOpareHus ¢
71a060paTOPHBIM 000PYTIOBaAaHHEM

I'pube1. O6mas
XapaKTePUCTHKA.
MHoroob6pasue
rpuboB.

MHoroob6pasue u
3HaueHue TpruodoB.
CrtpoeHue NUIAImoYHbIX
rpu6boB. [InecHeBsie
rpubbl, UX
UCIIONIb30BaHUE B
3/IpaBOOXPaHECHUHN
(aHTHOMOTHK TTCHUIIHII-
nuH). OTHOKJIETOYHBIC
rpudbI — apoxoku. Ux
UCIIOJIb30BaHNE B XJIe-
OoIeYeHnH U MTUBOBape-
Hun. Cre00HBIE U SII0-
BUTHIe TpuOkL. [IpaBuiia
cOopa u ynotpedieHust
rpudoB B numty. [lapaszu-

XapakTepu3oBaTh
CTPOCHHE
LUIATIOYHBIX
rpuoOB.

[Toapaznenars nUISInOYHbIE
rpuOBbl HA TUIACTUHYATHIE U
TpyOuaThie. ONMCHIBATH
CTPOEHHE TIECHEBBIX TPUOOB MO
puCyHKY yueOHuKa.OOBACHATH
TEPMHUHBI «aHTUOHOTUKY U
«IEeHUTMIUTNH Y. Pacmio3naBath
CheI0OHBIE U SIOBU-THIE TPHObI
Ha Ta0JauIax ¥ pUCyHKax
yueOHUKa. Y4acTBOBaTh B
COBMECTHOM OOCYKJe-HUH
MpaBmII cOOpa U UCTIONIL30BaAHUS
rpr6oB.O0BACHITH 3HAYCHUE
rpuOOB IS UeIOBeKa U JUIs
TIPHPOJIBI

l'oToBUTH MU-
Kpolpenapar
KYJIbTYpbI
npoxoken.Mzyyarts
IJIECHEBBIE TPUOBI MO
MHUKPOCKO-TIOM IIpH
Ma-JIOM YBEIH-YEHUHU
Ha ro-TOBBIX
n\MHKpoIpena-
paTtax.OIeKTpOH-HbIE
TaOJIMLBI U TTAKaTHI.




THYECKHe rpuobl. Pob
rpuOOB B IpUpoOe U
YKM3HH YeJIOBEKa




Beenenue — 1u.

TemaTnyeckoe IaHUPOBaHUE B 6 Kiacce

P. 1. Ocobennoctu ctpoerus L{BeTkoBBIX pacTeHmi — 13 .
P.2. — )KuzHenearenbHOCTh PACTUTENBHOTO Opranu3ma — 9 u.
P. 3. Knaccuduxanus BeTKOBBIX pacTeHHH — 7 .
P.4. Pactenus u okpyxaromas cpena — 4 d.

Ne | Tema

Conepxxanue

[eneBas ycTaHOBKa
ypoka

Komnu
€CTBO
qacoB

OCHOBHBIE BU/IbI JESTETLHOCTH
oOyJaromuxcs Ha ypoke/BHey-
POYHOM 3aHITHU

Hcnonb3oBanue
000opoIoBaHUs

Oco0eHHOCTH CTPOEHUS IIBETKOBBIX PACTECHHM

1 Cewms, ero
CTPOEHHUE U
3HaYEHHUE

Cewms kak opras pas-
MHOXEHHUs
pacreHuii.3HaYCHUE CEMSH B
HpU-POJIE U KU3HU YellOBeKa
JlaGopaTtopHnast padorta 1
«Ctpoenue ceMenu ¢a-
COJIH»

CrpoeHue cemeHu:
KOXYpa, 3apO/IbIIlL,
SHAOCIIEPM,
CEM10-JIN.
Ctpoenue 3apo-
JIbIIIA PACTEHHUS.
JIBy-0JIbHBIE U
OJIHO/I0JIb-HbIE
pacTeHus.
[Ipopacranne
CEMSH.

1

OOBACHATH POJIb CEMSIH B
npupoje. XapakTepru30oBaTh
(GYHKIIUM YacTeil CeMEeHH.
OnuceIBaTh CTPOECHUE
3apopbIla PaCTCHHUS.
YcTaHaBIMBaTh CXOJICTBO
MPOPOCTKA C 3apOJIBIIIEM
ceMeHn.ONuCEIBaTh CTaIUN
MpopacTaHus ceMsiH. BoIsBASATH
OTJIMYUTEIBHBIC PU3HAKU
CEeMSIH JIBYJOJIbHBIX U OJI-
HOJIOJIbHBIX PACTCHUM.

Pa6ota «Ctpoenue
cemeHHu (aco-
mu»lludposas
nabopaTopus o
9KOJIOTHH (JaTYuK
OCBe-TIEHHOCTH,
BJI&YKHOCTH H
TeMIIepary-
pb1).DNEeKTPOHHBIE
TaOJUIIBI ¥ TUTAKATHI.




Hcnonb3oBatk
WH(OPMALIMOHHBIE PECYPCHI JIS
MOJITOTOBKH COOOIIE-HUS O
POJIU CEeMsIH B JKU3HH YelIOBe-
ka.IlpoBoauTh HAOIIOACHUS,
(UKCHPO-BATh UX PE3YJIbTATHI
BO BpPEMsI BBITIOJI-HEHUS
nabopaTopHOi
pabot1e1.CoOroaaTh mpaBuiia
paboThl B KaOu-HeTe,
oOpareHus ¢ 1adbopaTopHBIM
obopynoBanueM Y MeHHE
padoTtath ¢ Ja00paTOPHBIM
000pyI0BaHUEM,
YBEIMYHUTEIBHBIMHA TPUOOpPAMU

Ycenosus 3HaueHue BoJbl U Bo3-Ayxa | M3yuuTs poiib XapakTepu3oBarb pojib Bojibl U | Pabota
IpOpacTaHus JUIsL IPOPACTaHMSI CEMSH. 3amac-HbIX BO3-7lyXa B IIPOPaCTaHUH «YcnoBus
CeMsIH 3anacHble MUTa-TEJIbHbBIE MIATATEIbHBIX BeE- ceMsiH.OOBSACHATh 3HaUCHHE IIPOpACTaHUsl CEMSH.
BEII[ECTBA CE-MEHU. LIECTB CEMEHU. 3aIlaCHBIX MU-TATEIbHBIX 3HaueHUe BO-Abl U
TemnepatypHblie Tem-nieparypHsie BEILECTB B IPOPACTAHUU BO3]lyXa JUIs IIpopac-
YCIJIOBHS IIPOpacTaHus yCIJIOBUS ceMsiH.OOBACHATh 3aBUCUMOCTh | TAHUS
cemsH. Ponb cBeta. Cpo-ku | mpopacTaHust IIpOpacTa-Hus CEMsH OT cemsH. L udposas
IIOCEBA CEMSH cemsH. Ponb cBera TEMIIEpaTypPHBIX YCII0- nabopaTopus Mo
Buil.IIporao3uposars cpoku 9KOJIOTHH (AATYUK
II0CEBA Ce-MSH OTAEIBHBIX OCBE-1LIEHHOCTH,
KyJIbTyp. Y MeHue paboTath ¢ BJIAKHOCTH U
1a60paTOPHBIM TEMIEPATy-Phbl).
obopymoBaHuEM,
YBEJIMYUTEIbHBIMUA TPUOOpaMHU.
Kopens, ero TuIbI KOPHEBBIX CUCTEM N3yunTh BHELIHEE Pasnuuate n onpenensats Tunel | Mukpockon
CTpOe-HUE U pactennii. CTpoeHue KOpHs | U BHYTPEHHEE KOp-HEBBIX CUCTEM Ha U(pPOBOH,
3Ha4YCHHE. — 30HBI KOpHS: KOHYC CTpO€-HUE KOPHS pHUCYHKax, repOap-HbIX MHKpOIIperna-

Kopnesbiit

HapacTaHus, BCa-CbIBaHU,

JK3EMIUIIpaxX, HaTyPaAIbHbBIX

paThl. DIEK-TPOHHBIE




CUCTEMBI. MIPOBEJICHUS, IETICHHUS, oOwekTax.HaspiBaTh yactu Ta-OJIUIIBI U TJIa-KaThl.
pocra. Poct xopH4, KOpH:L. Y CTaHABIIMBATh
reorpomnusm. Bu- B3aMMOCBS3b CTPOE-HUS U
JIOM3MEHEHUS KOPHEM. ¢byHKunit yacten
3HayeHue KOpHEH B KOpHA.OO0BSICHATh 0COOCHHOCTH
IpUpOJIE. pocta kop-Hs. [IpoBoauTh
JlaGopaTtopHas pabora 2. HaOJIOJICHUS 32 U3-MEHEHUSIMHU
«Ctpoenue KOpHs 1po- B BEPXYLICYHON YaCTH KOPHS B
pOCTKa» MepUoJ pocTa.
XapakTepru3oBaTh 3HAYCHHUE
BUJIOM3-MEHEHHBIX KOPHEH IS
pactenuii.IIpoBoauTh
HaOMroeHUS U (PUKCUPO-BATh
UX PE3YyNbTaThl BO BPEMsI
BBITNIOJI-HEHUS Ta00PaTOpHOI
paboTs1.Cobito1aTh npaBuia
paboTHI B KaOu-HETe,
oOpaliieHus ¢ 1abopaTOpHBIM
obopynoBaHueM Y MeHUE
paboTaTh ¢ 1a00paTOPHBIM
o0opyoBaHuEM,
YBEIMYUTEIBHBIMHA TPUOOPAMH.
Jlucr, ero Jlucr, ero cTpoeHue u W3yuuTh BHElLIHEE OmnpenensTs 4yacTu JIUCTA HA DNEeKTPOHHBIE
CTPOCHUE H 3HaYeHne BHemrHee Y BHYTpEHHeEe repOap-HbIX SK3EMILIAPAX, TaOJIUIIBI M TUTAKATHI.
3Ha4YeHHUe. CTpOEHUE JIU-CTa. CTPOEHUE JIUCTA. pucynkax.Paznuuate npocteie u | Ludposoit natunk

BuyTpeHnHee cTtpoe-Hue

mucTta. TUIBI )KUJIKO-BaHUS

mucteeB. CTpoeHne u

(GyHKLIMY YCThHII. 3HAaUEHUE

JIMCTA JIJIS pACTEHUS:
dboTocuH-TE3, UCTIApEHUE,

razoo0-med. Jlucroman, ero

POJIb B )KU3HU PACTCHUS.

CJIOKHBIE JIN-CThA.
XapakTepru3oBaTh BHYTPEHHEE
CTPOEHHE JINCTA, €r0 YaCTU
YcraHaBiIMBaTh B3aMMOCBS3b
cTpoe-HUs U QYyHKIUH

nucra. XapakTepu30oBaTh
BHJIOU3MEHEHUS JINCTHEB
pacTteHnilY MeHHe paboTaTh ¢

KOHICHTpAalIuu HOHOB,
QJICKTPOJA HUTPAT-
AHHUOHOB, JJICKTPOJ
CpaBHC-HUH.




BI/I,I[OI/IBMGHGHI/ISI JIN-CTHECB

J1a60paTOPHBIM
obopyoBaHueEM,
YBEIUYHUTEIBHBIMUA TPUOOPAMHU.

Crebeb, ero
CTpO€-HHUE U
3HAYEHUE

Crebenb, ero crpoeHue u
3HaYCHHE

JlaGopaTtopHnast pabora 3.
«BHemHee cTpoe-Hue
KOPHEBHINA, KITyO-Hs,

N3yuuth BHELIHEE
CTpOCHHE CcTeOs.
Tu-nie1 cTeOnei.
Buytpen-nee
CTpOEHHE CTEOJIS.

OrnuchIBaTh BHEIIIHEE CTPOCHUE
cTe0-JIs1, MPUBOUTH TPHUMEPHI
Pa3IMYHBIX TUIIOB CTEOJICH.
Ha3biBaTh BHYTpEHHUE YaCTH
cTeOIst pacTeHUH U UX

Mukpockon
udpoBoi,
MHUKpOnpena-
patbl. «Cte-6enb
OJTHO-/I0JIbHBIX H

JTYKOBHIIBI OyHKIUYU cTEOIS. ¢bynkuuu.Onpenenstb JIBYJIOJTBHBIX
Bu-nonsmenenus BUJOM3MEHEHHS HA/I-3€MHBIX U | paCTEHUH» DIEKTPOHH
cTebmns y MOJI36MHBIX MOOETOB HA pI€ TAOJIUIIBI U
HA/I3€MHBIX H MOJI- pHuCcyHKax, ¢pororpadusx, TUTAKaThI
3EMHBIX IT0OETOB. HaTypajb-HbIX
oObekTax./3yyaTh 1 ONUCHIBATH
CTPOCHUE TO-36MHBIX IOOETOB,
OTMEYaTh UX pa3-
munst. DukcupoBaTh
pe3yJIbTaThl HCCIIEN0-BaHUM.
CoO:ronath npaBuiia paboThl B
kabuHeTe, 0OpaleHus ¢
nabopa-TOpHBIM
000pyTI0BaHEM
JKuzHenesTenbHOCTh PACTHTEIHHOTO OPraHU3Ma
MunepanpHoe muTa- | MuHepalbHOE MUTaHUE YcTaHaBnuBaTh 1 OOBACHATH poIb KOpHEBLIX BO- | Ludposas
HHUE PacTEHUH 1 pacTeHM U 3HAUYCHUE B3aH-MOCBSI3b JIOCKOB B MEXaHU3MeE nTabopaTopus 1o
3HAUEHUE BO/IBI BoBIBO/IA Kak MTOYBEHHOTO MTOYBEHHOTO 9KOJIOTHH (AaTYUK
HEOOXO0IMMOE yCIIOBHE MTUTAHUS PACTCHUN nuTaans1. O00CHOBBIBATH POITH BJIQXK-HOCTH, OCBe-
MUHEPATHLHOTO Y yCTIOBHIA MOYBEHHOTO MHU-TaHUS B )KU3HU | IIEHHOCTH)

(TTOYBEHHOT0) TUTAHMUS.
W3Bneuenune pacteHneM

B BOAC MUHCPAJIBbHBIX

13 IOYBBI paCTBOPEHHBIX

BHEIIHEN CPEBI.

pactenuii CpaBHUBATh U
pa3ianyaTh COCTAaB U 3HAYCHUE
OpraHUYECKUX U MUHE-PATBbHBIX
ynoOpeHui st pacTeHUi.




cosieil. @yHKIHS KOpHE-
BBIX BOJIOCKOB. [lepeme-
HIEHHE BOJbI 1 MUHE-
paJIbHBIX BELIECTB I10
pacTeHuio. 3HaueHue
MUHEPAIBHOTO (IIOUBEH-
HOT0) MUTaHus. TUIbI
y100peHu# U UX poJib B
YKU3HU pacTeHus. JKo-
JIOTUYECKHE IPYIIIBI pac-
TEHUH MO OTHOIICHHUIO K
BOJIE

Hcmons30BaTh
WH(OPMALIMOHHBIE PECYPCHI JIS
MOATOTOBKHU MPE3CHTA-IIUH
MPOEKTa O MPUCTIOCOOIEHHOCTH
K BOJIC PACTCHHI pa3HBIX
9KOJIOTUYE-CKUX TPYIIT

BoznymHoe nura-aue | Bo3pymHoe nuranue XapakTepu3oBarhb ITpuBoauTE IpUMEpPHI Hudposas
pacTeHnid — pacTeHnid — yCJIOBUS, OpraHu3MOB — aBTOTPO(OB U naboparopus 1o
dorocuHTe3 dorocunTe3Y croBUs HE00XO0AU-MbIe JUIs rerepoTpodoB, HAXO-AUTh 9KOJIOTUH (JATYUK
o0Opa3oBaHus BO3yLIHOTO pasnuyus B UX YTJIe-KHUCIIOTO Ta3a U
OpPraHMYECKUX BEIIECTB B | MIUTAHUSA nuTaHuu.O00CHOBBIBATh KHCIJIOpO/1a)
pacTeHuH. 3enéHble pacteHnii. O0bsICHS KOCMHUYECKYIO POJIb 3€TEHBIX
pacTeHust — aBTOTPOPBHI. Tb POJIb 3€JIEHBIX pactenuii. Mcnons3oBaTh
I'ereporpodsl kak no- JIUCTHEB B MH(}OPMaLMOHHBIE PECYPCHI JUIS
TpeOUTETN TOTOBBIX Op- ¢dorocunTe3e MOJITOTOBKH COOOIIEHUS O POJIH
FaHUYECKHUX BEIIECTB. ¢doTocuHTE3a Ha HalIei
3HavyeHue pOoToCUHTE3a B 11aHeTeBeInonHATh
pupoae HaOJIIOJICHUS U U3MEpe-HUS
[pixanue Jpixanue u oOMeH Be- YcraHaBiuBaTh Bocnuranue 6epexxHoro Hudposas
HIeCTB y pacTeHniPois B3aU-MOCBS3b OTHOUICHUS K CBOEMY naboparopus 1o
JBIXaHUS B )KU3HU IIPOLIECCOB 3JI0pOBBIO, IPUBUTHE UH-TEPECA | DKOJIOTUH (JaTYUK
pactenuii. CpaBHUTEIb- JbIXaHUs U K U3YYECHUIO IIpEaMETa. YIJIE-KUCIIOTO ra3a u

Hasl XapaKTePUCTUKA
MPOIIECCOB JIBIXaHUS U
dorocunTe3a. OOMeH
BEIIIECTB B OpPraHu3Me Kak
BAKHEUILIUN [TPU-3HAK

¢dboTocuH-TE3A,
MIPOBOJIUTH UX
CpaBHEHHE.
Onpenenars
IIOHSATHE «OOMEH

KHCJIOpPOJ1a)




Ku3HU. B3anMo-cBsI3b
MIPOLIECCOB JIbIXa-HUS U
dboTocuHTE3a

BCIIIECTB».
XapakTepu3oBaTh
00-M€H BEIIECTB
KaK Ba)KHBIN
MPU3HAK )KU3HU

9 | Tpaucnopt BemiectB. | TpaHCHIOPT BEIIECTB. VYcraHaBiuBaTh 1 OOBSACHATH POJIb TPAHCHIOPTA Hudposas
Hcnapenue Boabl Hcnapenue Bobl B3aU-MOCBS3b BEIIIECTB, UCIIAPEHUS BOJIBI. nabopaTopus 1o
JHUCTBAMHU aucThsaMu. TypropHoe TpaHCIIOPTa .O6G0CHOBBIBAaTH POJIb HKOJIOTHH (IaTYUK
JlaGopatopHas COCTOSIHUE KJIETOK BEIIIECTB B IIOYBEHHOI'O MU-TaHUA B )KU3HU | BJIQXK-HOCTH, OCBE-
pabora 4. pacTeHHH. pactenuii CpaBHUBATh U IIEHHOCTH ) TU(PPOBOH
«HMcnapenue Bobl pas3inyaTh COCTaB U 3HaYECHUE JaTYNK
JHMCTBSMU JI0 U TIOCIIE OpPraHUYECKUX U MUHE-PATBHBIX | 3JEKTPOIPOBOAHOCTH
MOJIUBAY, ynoOpeHuit st pacTeHui.

5. Typropuoe Ucnonp3oBath
COCTOSIHUE KIJIETOK. MH(OPMALIMOHHBIE PECYPCHI AT
6. 3HaueHue MIOJIFOTOBKHU IMIpe3eHTa-LUU
KYTHUKYJIBI U IPOOKH B IIPOEKTa O MPUCIIOCOOIEHHOCTH
3alIUTe PACTEHHUIA OT K BOJIC PaCTCHHUHN pa3HBIX
UCTIAPEHUSD» HKOJIOTHYE-CKUX TPYII
Knaccugukanus BETKOBBIX pacTeHUMN
10 | CemeiicTBa knacca OO6mas xapakrepuctu-ka. | M3ydnTh 0011yto 2 Beinenars ocHoBHbIe pu3Haku | PaGota ¢ rep-0apHbIM

JBynonpHbIE

CewmeiictBa: Po3so-

IOBCTHBLIC, MOTLIJ'IBKOBBIC,

Kpecrongernsie,
ITacnénosrlie, Ci103kHO-

1BeTHbIE. OTIIMYNATENb-
HBIC IIPU3HAKH CE-MEUCTB.

3Ha4YeHHE B IPUPOJIE U
JKU3HU 4€JI0-BEKa.

CebCKOX03SM-CTBEHHEIE

Xa-paKTEPUCTHKY
ce-MeHCTB Kjacca
JIBy-nOJIBHBIE.

KJ1ac-ca
JBynonbHbIe.OnIMCHIBaTH
OTJINYNTEIIbHBIE IPU3HA-KU
ceMelicTB Kiacca.Paciosnasarts
MpEeCTaBUTENIEH Ce-MEMCTB HA
pHUCYHKaX, repOapHbIX Ma-
Tepuanax, HaTypajibHbIX
o0bexTax. I [puMeHaTs NpuéMbl

paboTHI C OTpe-AeTuTeIeM

Mare-praaoM




KYJIbTYpBI

pactenuii. cronb30Bath
WH(OPMALIMOHHBIE PECYPCHI JIS
MOJATOTOBKHU Mpe3eHTa-LHuU
IIPOEKTa O POJIM PaCTEHUH Kiac-
ca /IByaonbHbIE B IpUPOJIE U
JKU3HU YeJIOBEKa

11

CemMmelicTBa Kj1acca
OaHOIOJIbHBIE

OO61mas xapakTepuCTHKA.

CewmeiicTBa: JInneiiHele,
JIykoBbie, 3naku. OT-

JIMYUTCIIBHBIC IIPU3HAKU.

3HaueHue B MpUPOIe

N3yuunth 0011y10
Xa-paKTEePUCTUKY
Ce-MEMCTB KJjacca
OHO-IOJIBHEIE. .

BrinensaTe npu3Haku Kiacca
OpHo-nonbHbIe. OnpenensiTh
MIPU3HAKY JICJICHUS KJIaCCOB
JBynonsubie 1 OQHOI0JIb-HBIE
Ha cemelicTBa. ONMCBIBATh
XapaKTEPHBIC YEPTHI CE-MEHCTB
Kjacca
OpnnononbHele I IpumMeHsTH
puéMbI pabOTHI C OTpe-
JICIIUTEIICM

pactenuid. IIpuBOAUTE IPUMEPHI
OXpaHSIEMBIX BUJIOB.
Hcnonb3oBaTh
nH(pOpPMaIIMOHHBIE PECYPCHI JJIS
MOJATOTOBKHU Mpe3eHTa-1UU
MIPOEKTA O MPAKTHUYECKOM HC-
MOJIb30BAHUU PACTEHUN
cemeiictBa OIHOLOIBHEIE, O
3HAYEHHUH 37aKOB IS )KMBBIX
OpraHNU3MOB

Pabota c rep-6apHbmM
MarTe-pruasomM




BBenenune — 3 g

TemaTnyeckoe IUIAHUPOBAaHUE B 7 Kilacce

P. 1. PacTtenus — npou3BOAUTENN OPraHUYECKOTO BemecTBa — 12 u.
P.2. )KuBoTHBIE — TOTPEOUTENHM OPTaHUYECKOTO BemecTBa — 13 4.
P.3. BakTtepuu, TpuObI — pa3pylIATEIN OPraHUuIeCKOro BemecTa. JInnraiitHuk — 5 4.

O060611eHME — 1 4.

No | Tema Conepxanue HeneBas yctanoBka | Komuu | OcHOBHBIE BUIBI fesATebHOCTH | Mcnonb3oBanue
/ ypoKa €CTBO | OOydaroluxcs Ha ypoke/BHEY- | 000poAoBaHUS
1 4acoB | POYHOM 3aHATUU
PacTenus — mpon3BoaUTENIN OPraHUYECKOTO BEILIECTBA
1 | HoauapctBo OO011ast XxapakTepUCTHKA. W3yuuth crpoenue | 1 OOm1ast xapaKTepUCTHKA. Muxkpockon
Hacrosmue CtpoeHue, pa3MHO-KEHHE U pa3MHOXEHUE CrpoeHue, pa3MHO-XEHHE (G poBoH,
BOJIOPOCIIH. BoJlopocieil. PaznooOpa3ue | Boa-pocieit Bosiopocieil. Paznoo6pasue MUKpOIIpEna-parsl.
[HoauapcTso Bos10-pociiet. Otnensl: 3ené- Boji0-pociieit. Otnensl: 3ené- (OnHoknerouyHast
barpsuku. Pons Hele, Kpacnsle, bypeie Hele, Kpachsle, bypeie BOJIOPOCIIb —
BOJIOpOCIIEH B BOJIOPOCIIH. 3HAUEHUE BOJIOPOCIH. 3HAUEHUE XJIaMHUJIOMOHA/1a)
BOJIHBIX BOJIOPOCIIEN B IIPUPOJIE. BOJOPOCIEH B IPUPOAE.
skocuctemax. JI/p | Mcnonp3oBanue BogopocCien Ucnonp3oBanne Bogopocien
1. "U3yuenue YEJI0BEKOM YEJI0BEKOM
OJIHOKJIETOYHBIX U
MHOTOKJIETOYHBIX
BOJIOpOCIen"
2 | Otmen MoxoBuaHble, xapaktepHsle | M3yuuts crpoenue | 1 CpaBHMBaTh IPEICTABUTENIEH Mukpockon
MoxoBUIHBIE. 4yepThl cTpoeHus. Kiaccor: U Pa3MHOYKEHUE pa3-JIMYHBIX TPYII PACTEHUN 1 (POBOH,




Ponp Mx0B B [TeuéHoyHMKM 1 MXOB oTena, fe-1athb MHUKpOIpena-parsbl.
0o0pazoBaHUM JluctoctebenbHbIE, UX BbIBO/IbI. Ha3bIBaTh
0O0JIOTHBIX OTJIMYUTEIIbHBIE YEPTHI. CYLIECTBEHHbIE IPU3HAKU MXOB.
skocuctem JI/p 2. | PasmHoxenue (6ecro-noe u Pacnio3znaBaTh npencraBureneit
«Ctpoenue II0JIOBOE) U pa3-BUTHE MO-XOBUHBIX Ha PUCYHKaX,
3€JICHOT0 MXa MOXOBHJHBIX. MoO- repOapHbBIX MaTepHajax, >KUBbIX
KYKYLIKUH XOBH/IHBIE KaK CIIOPO-BbIE 0o0beKTax.BelaensaTe npu3Haku
JCH» pacteHus. 3HaYCHUE MXOB B MPUHAIIIEKHO-CTH MOXOBHIHBIX
IpU-POJIE U KUZHU K BBICIIMM CHOPO-BbIM
YeNoBeKa. pacTteHusIM. XapaKTepru30BaTh
JlaGopatopHas pabora 3. IPOLIECCHI Pa3-MHOKEHUS U
«V3y4yeHnune BHEITHETO Pa3BUTHS MOXOBHIHBIX, UX
CTPOEHUSI MOXOBUHBIX 0COOEHHOCTH. Y CTaHABIMBATh
pacteHuii» B3aMMOCBSI3b CTPOE-HUS MXOB H
UX BO3/ICUCTBUS Ha Cpeay
oburanusi. CpaBHUBATb
BHEIIIHEE CTPOEHHE 3eJIEHOT0
Mxa (KyKyIIKHHA JIbHA) U
6enoro mxa (charayma),
OTMEYaTh UX CXOJICTBO U
paznuunst. PUKCUpoBaTh
pe3yJIbTaThl HCCIIEN0-BaHUM.
CoO:roath npaBuiia paboThl B
kabu-Hete, oOparieHus ¢
71a00paTOPHBIM 000y IOBaHUEM
Otnen OO0m1as XxapakTepucTUKa N3yuuth 0011y10 BriaBiaTh 00111€ YepTHI Pa6ota c rep-6apHbm
l'onocemennsle. rojoceMeHHbIX. Pacce- Xa-paKTePUCTUKY CTPOCHUS ¥ pa3BUTHS CEMEHHBIX | MaTe-pHallOM
Poip JICHHE TOJIOCEMEHHBIX 110 roJI0Ce-MEHHBIX pacrenuii. OcBauBaTh MPUEMBI

TrOJIOCEMEHHBIX B
9KOCHUCTEME TalTH
Jp. 4. «Ctpoenue
MOOETOB XBOWHBIX
pacTeHUN»

MOBEPXHOCTH 3EMIIH.
OO6pa3oBaHue CeMsH Kak
CBHUJIETCIILCTBO 00-JIee
BBICOKOTI'O ypOBHS[ paSBI/ITI/ISI
roJIOCEMEH-HBIX 10

pacTeHui

paboTHI ¢ orpe-AenuTenemM
pactenuii. CpaBHUBATh
CTPOEHUE CIIOPHI U CEMEHHU.
XapakTepu30BaTh MPOLIECCH
pa3-MHOKEHUS U Pa3BUTHS




JI/p 5.«Ctpoenue
MYXCKUX,
KCHCKHX IIUIICK U
CEMSTH COCHBI

CPaBHEHHUIO CO CITIOPOBBIMHU.
Oco0eHHO-CTU CTPOEHUS U
pa3BU-THS TPEJICTaBUTENICH
kjiacca XBoHble. I'ono-

rOJI0CEMEH-
HbIX.[Iporno3uposars
IIOCJIEACTBYS HEpa-LIMOHAIBHON
JESTCIIBHOCTH YEJI0BEKA IS

OOBIKHOBEHHOI» CEMCHHBIE Ha TEPPUTO-PUU KU3HU
Poccun. X 3Haue-Hue B rojioceMeHHsbIX.Mcrons30Bath
IIPUPOJIE U )KU3HU YEJIOBEKA MH(POPMALIMOHHBIE PECYPCHI AJIS
IIOATOTOBKH IIPE3EHTA-LIUU
IIPOEKTa O 3HAYECHUU XBOMHBIX
necoB Poccun
Otnen OO0wras xapakTepucTH-Ka. N3yuuts 0011y10 Beinenats ocHoBHbIe pu3Haku | PaGota ¢ repbapHbIM
[HokpsiTocemenns! | CemeiicTBa: Po3olBeTHble, XapaKTEPUCTUKY KJ1ac-ca J[By10JIbHBIE. MaTepHaAIOM

e, i L{BeTkoBbIE.
Pons
MOKPBITOCEMEHHBIX
B Pa3BUTUHU
3emiieienus

J/p 6.
«IIpusnaku
OJIHOJIOJIBHBIX H
JIBYI0JIBHBIX
pacTeHuin»

MOTBUIEKOBBIE,
Kpecrougernsie,
[Tacnénobrie, CiioxHO-
nBeTHbIe. OTINYUTEI-HbIC
MPU3HAKU CEMEUCTB.
3HaueHue B MpUPOJE U
JKM3HHU YejI-BeKa.
CenbCKOX03SIICTBEHHBIC
KYJIbTYpbI

ce-MeNCTB Kilacca
JIBy-n0JIbHBIE.

OnuceIBaTh OTIIMUUTEIbHBIC
IIPU3HA-KU CEMEMCTB KJ1acca.
PacnioznaBate npencrasurenen
C-MEHCTB Ha PUCYHKAX,
repOapHbIX Ma-Tepuaax,
HAaTypAJIbHBIX
o0bexTax. I [pumMeHaTs Npuémbl
paboTHI C OTpe-AeuTeIeM
pacrenuit. Mcronp30Bath
MH(OPMaLIMOHHBIE PECYPCHI JUIS
IIOATOTOBKH IIPE3CHTA-LIUU
IIPOEKTA O POJIM PACTEHUH KJIac-
ca JIBy10JIbHBIE B IPUPOJE U
JKU3HM YEJI0BEKA




CemMmelicTBa Kj1acca
OHOIOJIbHBIE

OO0mias XxapaKTepuCTUKa.
CewmeiicTBa: JInneiiHsle,
JIykoBbie, 3naku. OT-
JTUYUTENbHBIC TPU3HAKHY.
3HayeHue B IPUPOJIE

N3yuuth 0011y10
Xa-paKTEePUCTUKY
Ce-MEMCTB KJjacca
OnHO-IOJIBHEIE. .

Brinensate mpu3Haku Kiacca
OpnHo-nonbHbIe. OnpenensTh
MIPU3HAKH JICJICHUS KJIaCCOB
JABynonsubie 1 OAHOI0JIb-HBIE
Ha cemericTBa. ONMCEIBAaTh
XapaKTEpHbIC YEPTHI CE-MEHUCTB
Kjacca
OpnnononbHele I IpumeHsTH
puéMbI pabOTHI C OTpe-
JICIIUTEIIEM
pactenuid. I IpuBoAUTE IPUMEPHI
OXpaHSEMbIX BUJIOB.
Hcnonb3oBaTh
MH(pOPMaALIMOHHBIE PECYPCHI IJIS
MOATOTOBKHU MPE3CHTA-IIHH
MIPOEKTA O MPAKTHUYECKOM HC-
MOJIb30BAaHUU PACTCHUI
cemeiictBa OIHOLOIBHEIE, O
3HAYE€HHUH 37aKOB JJI KUBBIX
OpraHu3MOB

Pa6ota c rep-6apHbim
MaTe-pruasomM

’KvBOTHBIE — TOTPEOUTENN OPTaHUYECKOTO BEILIECTBA

O6mas xapakrepu-
CTHKa MO/ILapCTBA
[Ipocreitmmue.
JlaGopatopHas
pabora 7.
«Ctpoenue u
nepeaBUu-KeHne

UH(Y30pUU-TY-

Cpena obutanwusi, BHEIII-
Hee ctpoeHue. CTpoe-Hue
U JKU3HEICATENIb-HOCTh
CapKOJOBHIX Ha IIPUMEpE
aMEOBI-TIPO-Tel.
Pasznoo6pasue cap-
KoJ10BbIX Cpena
o0uTaHUs, CTpOE-HHUE U

JaTb obmryro
XapaKTe-pUCTUKY
[Ipocreii-mmMm, Ha
npuMmepe Tu-na
CapkooxryTu-
koBble. Ha mpumepe
IBIJIEHBI 3€JICHON
110Ka3aTh

1

BBISIBIIATE XapakTepHbIE
MPU3HAKK MOIApCTBA
[Ipocreitmme, nou Ox-
HOKJICTOYHBIE, THIIA
CapkosioBbIC 1
KT'yTUKOHOCIBL. Pacrio3HaBaTh
IIPEACTABUTENIEH Ki1ac-ca
Capko/10BbIE Ha MUKpOIIpena-

Mukpockon
U(pPOBOH,
MUKPOIIpeTa-paThl
(ame0a, aBrieHa
3eneHasi, HHPy3opus
Ty(enbka)




benpkm»

8. «CpaBHuUTENBHASA
XapaKTEPUCTHKA
OJTHOKJICTOYHBIX
OpPTraHUu3MOB»

nepeaBrKEHNE Ha
IIPUMEPE DBIIIEHBI 3€I1€E-
HOM. XapakTep NUTaHus,
€ro 3aBUCUMOCTb OT
yCioBuUi cpenbl. Jlpixa-
HUE, BBIJICJIEHUE U pa3-
MHOkeHue. CoueTaHue
IIPU3HAKOB )KUBOTHOTO U
pacTeHus y BIIICHbI
3enénoil. PasnoobOpaszue
KT'YTUKOHOCIICB

B3alMOCBS3b CTpOE-
HUS U XapakTepa
MU-TaHUS OT
YCJIOBUU
OKpYy>Karoleu
Cpelbl

parax, puCyHKax,
¢dororpadusx.yYcraHaBnIuBaTh
B3aMMOCBSI3b CTPOEC-HUS U
¢GyHKIMI OpraHu3Ma Ha Ipu-
Mepe amMEOBI-TIpoTes.
OOO0CHOBBIBATH POJIb
MPOCTEUIIINX B
IKOCUCTEMAax Y MeHue paboTarhb
¢ 1a0bopaTOPHBIM
000pyI0BaHUEM,
YBEIUYUTEIBHBIMUA TPUOOPAMHU.

Tun Kumeuno-
MIOJIOCTHBIE.
CrtpoeHue u xu3He-
JIeSITeIIbHOCTD

OO6m1ue yepThl cTpoe-
Hus. ['uapa — onuHou-
HbIi onut. Cpena o0u-
TaHUsl, BHEIIHEE U BHY-
TPEHHEE CTPOEHUE.
Oco0eHHOCTH KU3HEC-
ATEIBHOCTH, YPOBEHb
OpraHu3aly B CpaBHe-
HUU C IPOCTEUIINMU

N3yunts cTpoeHUE
u
KU3ZHENEATEIBHOCT
b
KHILIEYHOIIOJIOCTHBI
X Ha IIpuMepe
TUAPBHI, BBIIEIUTH
OCHOBHBIE YEPTHI
YCIIOKHEHHUS
OpraHu3aLuu 1o
CPaBHEHHIO C IIPO-

OnuceiBaTh OCHOBHBIE
IPU3HAKY OJIapCTBA
MHmoroxknerounsie.Ha3piBath
IpeJcTaBuTelNel TUIa Ku-
IIEYHONOJIOCTHBIX. BoIensTs
o01111e 4epThl CTPOCHHUS.
OOBACHATH Ha IpUMEpE
HaJIM4uue JIy-4€BOM CHMMETPUH
y KUIIEYHOTIO-JIOCTHBIX.
XapakTepu30BaTh IPU3HAKU
0oJiee CI0XKHOW OpraHU3aluu B

Mukpockon
udpoBoi,
MUKPOIIpEna-paThbl.
(BHY-TpeHHEE
CTPOEHHUE THUAPHI)

CTEHIIUMU. CPaBHEHUH C IIPOCTEUILINMHU
Tun Konpyarsle ge- Mecrta obutanus, ctpoe- | M3yunts Pacnio3naBate npeacrasutene | Mukpockon
pBU. HUE U KU3HEJEATEIIb- 0COOEHHOCTH KJIac-ca Ha PUCYHKaX, U(pPOBOH,

HOCThH CUCTEM
BHYTPEHHHUX OP-TAHOB.
YpoBHM OpraHu-3anuu
OpraHOB YYyBCTB
CBOOOTHOKUBYIIIUX
KOJIbYATBIX YepBEH U ma-
Pa3UTHUECKUX KPYTIIBIX
4epBei

YCIIO)KHEHHS B
CTPOEHUU KOJIbya-
TBIX YepBel Kak 0o-
nee
BBICOKOOPTaHH30-
BaHHOU TPYIIIBI IO
CPaBHEHHUIO C
TUIOCKU-MHU U

doTorpadusax.XapakTepu3oBaTh
YepThI YCIIOKHE-HUS CTPOCHUS
CUCTEM BHYTPCHHHX
opranoB.DopMynupoOBaTh
BBIBOJ] 00 YPOBHE CTPOCHHS
OpTraHOB YYBCTB

nabopaTop-Hoe

o0opyno-BaHue. DIek-

TPOHHBIC TAO-JIUIIBI




JlaGopaTtopHast padora 9.

KpYTJBIMU Yep-

«BHemnee ctpoenue BSIMU.
JI0’KJIEBOTO YEpPBs, €ro
NepeBUKEHUE, pa3pa-
KUMOCTB.
JlabopaTtopHas padora 10
(M0 yCMOTPEHUIO y4u-
TEJs)
«BHyTpeHnHee cTpoeHue
JTO’KJIEBOTO YEPBSI».
9 Tun Mosrocku Cpena oburanus, Buem- | M3yuuth Paznuuate u onpenensarts 1By- Hudposoit
Hee CTPOEHHUE Ha puMe- | 0COOEHHOCTHU CTBOpYATHIX MOJUIFOCKOB Ha MHUKPOCKOII,
pe 6e33y0ku. CTpoeHue U | CTpOeHHUs Kilacca pHUCYH-Kax, (poTorpadusx, nabopaTop-Hoe
(GYHKIUM CUCTEM BHY- JIBycTBOpUaThIE HaTypaJIbHbIX 00opyi0-BaHHeE.
TpeHHUX opratoB. Oco- MOJI-JIFOCKHU 00bekTax.O0BSICHATH Biax-nbie npemnapa-
OEHHOCTH Pa3MHOXKECHUS B3alMOCBS3b 00pa3a KU3HU U Thl, KOJUIEKLIUU
u pa3surtus. Posb B ipu- 0COOCHHOCTEHN CTPOCHHUS PaKOBHUH MOJUIFOCKOB.
poJie ¥ 3HaYeHUE I JIBYCTBOPYATHIX DNEeKTPOHHBIE
4eJI0BEKA. MOJUTIOCKOB. XapaKTepU30BaTh TaOIUIIBI
JlabopaTtopHast padora 11. YepThI IPUCTIOCOO-JICHHOCTH
«BnemHee cTpoeHue pa- MOJUTIOCKOB K cpezie 00u-TaHusl.
KOBHH MPECHOBOIHBIX U ®opMyIHpoBaTh BBIBOJ O POJIH
MOPCKHX MOJUIFOCKOB) JIBY-CTBOPUYATHIX MOJIFOCKOB B
BOJTHBIX
HKOCUCTEMAX, B JKU3HU
YeJI0BEKa. Y CTaHABIIMBATh
CXOJICTBO U pa3inyus B
CTPOEHUH PaKOBUH
MoJuTI0cKOB.Co0I101aTh
npaBuiia paboThl B KabU-HETe,
oOpareHus ¢ 1abopaTOpHBIM
000pyTI0BaHUEM
10 | Tun YUnenucronorue. | OOmias XxapakTepucTU-Ka, | BBISBUTH OCHOBHBIE BbIABIIATH XapaKTEpHbIE ["'epOapHblii MaTepua




Knacc Hacekomeie O0COOCHHOCTH BHEIII-HErO | XapaKTepHbIe MPU3HAKH HACEKOMBIX, — CTpOeHue Ha-
cTpoenusi. PasHo-o0pasue | mpusHa-Ku ONMCHIBATh UX IIPU BbI- CEKOMOT0, TUIIbI
POTOBBIX OpPra-HOB. HACEKOMBIX. MOJIHEHUH JIabopaTOpHOH pa3BUTHUSL.
Crpoenue u GpyHKIUU N3yuuts TuIsl paboThl. Y cTaHABIMBATH
CUCTEM BHY-TPEHHUX pa3BU-TUS B3aMMOCBS3b BHY-TPEHHETO
opraHoB. Pa3-MHO)KeHUE. | HaCEKOMBIX CTPOEHUS U MPOLIECCOB
Pa3Butre ¢ HeMOJIHBIM KHU3HEACSITEIbHOCTU
npeBpaiieHueM. I'pynbl HacekoMbIx.HaGmonaTs,
HaceKoMbIX. Pa3ButHe ¢ ¢bukcupoBath pe3yabTa-Thl
IIOJIHBIM NIPEBPALLEHU-EM. Ha0JII0/IeHUH, J1enaTh
['pymmbl HACEKOMBIX. BbIBO1bI. COOMIOAATH MTpaBMiia
Posb kaxoit ctaguu paboThl B KaOu-HeTe,
pPa3BUTHUS HACEKOMBIX oOpaitieHus ¢ 1abopaTOpHBIM
JlabopaTtopHnas padorta 12. 000pyI0BaHUEM.
«BnemiHee cTpoeHue XapakTepu30BaTh TUIIBI
HAcCeKOMOI'0» pa3BUTHS HAa-CEKOMBIX.
OOBACHATH MPUHIIMIIBI
Kiaccuuka-muu
HACEKOMBIX. Y CTaHaBIINBaTh
CUCTEMATUUYECKYIO
IIPUHAJIEKHOCTD
HACEKOMBIX. BBISIBIIATH pa3innuus
B Pa3BUTUU HA-CEKOMBIX C
MIOJIHBIM U HEMIOJHBIM
IIPEBpaALICHUEM
11 |. OcoOenHoctu BHeniHero | M3yuuth XapakTepu3oBaTh 0COOEHHOCTH | Brnaxkubie mpemnapaTsl
Tun Xopnossie. CTPOEHHUSI, CBSI3aHHBIE C 0COOEHHOCTH BHEIIIHET0 CTPOEHHUsI PhIO B «Pp10B1». Mo-ne71 —
[To3BoHOUHBIE oOuTaHuEM B BHEIIHETO CBSI3M CO cpefioi oOuTaHUS. CKe-JIET PbIObI
xuBoTHbIE. Hanknacc | Boge.CtpoeHue u CTPOCHUS, OcBauBath NpUEMBI pabOTHI C

PrI0EL

(GYHKIIMN KOHEYHOCTEH.
Opranbl O0OKOBOH JTUHHH,
OpTaHbl CIyXa,
paBHOBecus. OnopHoO-

CBSI3aHHBIE C 0OUTAa-
HUEM B BOJIE

OIIpe-/IeTUTENEM
YKUBOTHBIX. BHISIBIATE 4epThl
MPUCTIOCOOTIEHHO-CTH
BHYTPEHHET0 CTPOEHUS! PBIO K




JIBUTATENIbHAS CHCTEMA.
Ckerner Henap-HbIX U
MapHBIX IJIABHU-KOB.
CKeIeT TOJIOBEI, CKEJICT
*kabp. OcobeH-HOCTH
cTpoeHus U GpyHK-Iui
CHCTEM BHYTPEHHUX
opranoB. YepTsl Oosee
BBICOKOT'O YPOBHSI Opra-
HU3aLUU PbIO 110 CpaB-
HCHHIO C JIAHIICTHUKOM.
JlaGopaTtopHnast pabora
«BHeurHee crpoenue u
0COOEHHOCTH TepPEeBU-
»keHus puiObDy JI/p 13.
«BHyTpeHHee cTrpoeHue
PBIOBI»

oOuranuro B Boxe. Habmromate
U ONUCHIBATh BHEILITHEE
CTPOEHUE U OCOOEHHOCTH
nepeaABH-KEeHUsS PbIO B X071
BBINOJIHEHUS J1a-00paTOPHOIiL
pabotb1.CobmoaaTh mpaBuia
HIOBEJICHUSI B KaOUHETE,
oOparmienus ¢ 1abopaTop-HbIM
000pyTIOBaHUEM.
VYcraHaBiMBaTh B3aMMOCBS3b
CTpOE-HUS OT/EIbHbIX YacTel
cKeneTa ppl0 ¥ UX QyHKIUI.
BBISABIIATE XapaKTepHbIC YePThI
CTPOCHUS CHCTEM BHYTPEHHHUX
opra-HoB.CpaBHHMBATh
0COOEHHOCTH CTPOEHHUS U
(GyHKUMI BHYTPEHHUX OPTaHOB
PBIO M JTAaHIIETHHKA.
XapaKkTepu30BaTh YEPThI
YCII0)KHE-HUSI OpTraHU3aI1H pbI0

12 |. XapakTepHble YepThI N3yunTh uepThl YcraHaBIMBaTh B3aUMOCBS3b Brnaxnele npenapatsl
Krnacc 3eMHOBOIHBIE | CTPOCHHSI CUCTEM BHY- CTpOE-HHSI CUCTEM CTpOE-HUS OPTaHOB U CUCTEM «3eMHOBO/I-HBIE»
TPEHHUX OPI'aHOB 3€M- BHYTPEH-HUX OpraHoB ¢ UX (PYHKIUAMU U
HOBOJIHBIX TI0 CpaBHe- OpTaHOB 3€MHO- cpenoit oonranus.CpaBHUBATH,
HUIO C KOCTHBIMM PbI0a- | BOJAHBIX IO CpaBHe- 000011aTe HHGOPMa-1IHIO O
MH. CXOJICTBO CTPOCHUSI | HUIO C KOCTHBIMH CTPOCHUHU BHYTPEHHHUX Opra-HOB
BHYTPEHHUX OpraHOB pbIOamMu am(uOuii u prIO, 1e1aTh BHIBO-
3eMHOBOJIHBIX U PBIO 161.0OMpeensTe 4epTsl Ooree
BBICOKOM OpraHu3aluu
3eMHOBOJIHBIX TI0 CpaB-HEHHUIO C
pbIOaMu
13 CXoncTBO M paznnuus N3yunTh 4epThl ¥YcTaHaBIMBaTh B3aMMOCBS3b BitaxxHble penapatbl

Kiacce

CTPOCHUSA CUCTCM BHY-

CTpPOE-HUS CUCTEM

CTPOE-HUsl BHYTPEHHUX OPTaHOB

«IIpecMmbI-Karommuecs»




IMPECMBIKAIOIIHUECH. .

TPEHHHUX OPT'aHOB TIpe-
CMBIKAKIIUXCSI U 3€EMHO-
BOJHBIX. UepThl IpH-
CHOCOOJIEHHOCTH

BHYTpPEH-HUX
OpPraHOB IIPECMBI-
KAIOIIUXCS 1O CPaB-
HEHHUIO C

Y CUCTEM OPTaHOB PENTHIINH, UX
byHKUINH U cpesl

obutanus. BEISBISATE 4epTh
OoJiee BBICOKON Op-TaHU3aIUU

IPECMBIKAIOIIUXCA K 3€MHOBOJIHBIMH. IIPECMBIKAIOIIUXCA 1O
JKU3HM Ha cyuie. Pa3- CPaBHEHHIO C
MHOXEHHE U pa3BUTHE. 3€MHOBOJHBIMU. XapaKTepHU30Ba
3aBUCUMOCTb T'OZIOBOTO Th IIPOLIECCHI pa3-
AKU3HEHHOTO LIUKJIA OT MHOEHHUS U Pa3BUTHUS
TEMIEPATYPHBIX yCIIO- JNETEHBIIEH Y
BUI IPECMBIKAIOLIUXCS.
Hcnons3oBath
MH(pOPMALIMOHHBIE PECYPCHI AT
MIOJAIFOTOBKHU MIpe3eHTa-LUU
IPOEKTa O F'0JI0BOM >KU3HEHHOM
LUKJIE pEeNTHWINMI, 3200TE O
OTOMCTBE
14 B3anmocss3p BHemHEr0 | M3yuuts XapaxTtepuszoBatb ocodeHHocTy | Uyueno IITu-1ipl,
Kiacc [Tt CTPOEHUS M MPHUCIIOCO0- | B3aUMOCBSI3b BHEIIIHET0 CTPOSHMSI IITHIL B [epbs nTHLbI, MU-
JICHHOCTH NTHII K MOJIETY. | BHEIIHETO CBSI3M C UX Kporpenapa-Tbl
Tumnesl nepbeB U UX GYHK- | CTPOCHUS U IPUCIIOCOOTIEHHOCTBIO K «Ilepbst nTumy, ckener
uu. YepThl CX0/ICTBA U MIPUCTIOCOOJIEHHOCT noy€Ty.OOBSICHATH CTPOCHHE U | TOJIYOsI.

pas3nIn4Msi MOKPOBOB ITHII
U PENTHINAMN.
JlaGopatopHas paborta 14.
«BHemnee cTtpoeHne
ntuubl. CTpoeHue mne-
pbeB» M3MeHeHust
CTPOEHUS CKeJIeTa ITHUI] B
CBSI3H C
pUCIOCOOTIEHHOCTBIO K
nonéry. OcoOeHHOCTH
CTPOEHUSI MYCKYJIATyphl U

U IITUL] K TTOJIETY

(byHKIUU Te-pbEBOTO MOKPOBA
TeJa NTUL. Y CTAHABJIMBATh
4epThl CXOJCTBA U pa3Inyus
MTOKPOBOB NTHII U PENTH-
. M3y4aTs ¥ ONIMCHIBATH
0COOEHHOCTH BHEIIIHETO
CTPOEHUS NTHUILL B XO/IE BBI-
MIOJIHEHUS J1abopaTOPHOM
pabotb1.CobmoaaTh mpaBuia
paboTHI B KaOu-HeTe,
oOpareHus ¢ 1abopaTOpHBIM




e€ ¢dyakuuu. [TpuauHb!
CpacTaHusl OTJEIbHBIX
KOCTEH CKeJleTa ITHII.

JlabopaTtopHast pabora 15.

«CtpoeHue ckemnera MnTu-
LED)

00opyoBaHuEM

15

Knacc
MiiekonuTaromnue.

Oco0eHHOCTH CTPOCHUS
ONOPHO-/IBUTaTEIbHOM
CUCTEMBI. Y pOBEHb Opra-
HU3alU1 HEPBHOM CHU-
CTEMBI 110 CPAaBHEHUIO C
JPYTUMU ITI03BOHOYHBI-
MU. XapaKkTepHbIE YEPThI
CTPOEHHUSI UILEBAPH-
TEJIbHON CUCTEMBI KO-
IIBITHBIX U TPBI3YHOB.
VYcnoxxHeHue cTpoeHus u
(GyHKIMI BHYTPEHHUX
OpraHoB.

JlaGopaTtopHast pabora 16.

((CTpOGHI/Ie CKCJICTa
MIJICKOIIMTAIOINX >

N3y4uTh ckeneT u
BHYTpEHHEE
CTpOCHHE
MJICKOITUTAFOIINX

OmnuchIBaTh XapakTepHbIE
0COOEHHO-CTH CTPOCHHUS U
(GYHKIHHA O1TOp-HO-
JIBUTATEIILHOW CUCTEMBI,
UCTIONb-3Ysl IPUMEPHI
JKUBOTHBIX Pa3HBIX Cpell
obutanus.[TpoBouTh
Ha0JII0/IeHUsl U PUKCUPO-BaTh
UX PE3yJIbTaThI B XOJIC
BBITIOJIHE-HUSI TA0OPAaTOPHOU
paboThl. XapaKkTepr30BaTh
OCOOEHHOCTH CTPOEHHUSI CUCTEM
BHYTPEHHHX Opra-HOB
MJIEKOITUTAIOIIUX TIO
CPaBHEHHUIO C

pPeNTHIHAMU. APTYMEHTHPOBATh
BBIBO/IbI O IPO-TPECCUBHOM
Pa3BUTHH MIJIEKOTIUTAIO-
mux.CoOmro1aTh mpaBmia
paboTHI B KaOu-HeTe,
oOparieHus ¢ 1abopaTOpHBIM
obopyoBaHuEM

Bnaxxnsle npenaparsl
«Kpomuk», ckener
MJIE-KOITUTAIOLIETO

Bakrepun, rpulbl — pa3pymunTein OpraHuuecKoro BemiecTsa. JInmaiHuku




16 | Ctpoenue u baktepumn: ctpoenue u XapakTepu3oBaTh OmnuceIBaTh pa3HOOOpa3HBIC PaccmarpuBa-Hue
KHU3HENEATSNFHOCTh | KU3HEACATENbHOCTh. bakT | ocoOeHHOCTH (bopMbl OakTepHaIbHBIX KJIETOK | OaKTepuil Ha TOTOBBIX
OaxkTepuil. 3HaueHue | epuu — NPUMHUTUB- CTpOe-HHUS Ha PUCYHKE MHKpOIpena-parax ¢
OakTepHii B IpUpOJe | HbIE OJHOKIICTOYHBIE Op- | OaKTepuid. yueOHuKa.Pa3nuyarh NOHATHUS: | MC-II0JIb30BAHUEM
Y J)KU3HU YeJI0BeKa ranu3mbl. Ctpoenue 6ax- «@BTOTPO(BD», «reTepoTpodbI», | MUKPOCKOIA.

Tepuid. PasmHoxenue. «IIPOKAPHOTHI», «IYKAPUOTHD.

OaxTepuil neneHneM XapakTepu30BaTh MPOLECCH

KJIETKU HazBoe. bakre- KHU3HE-TIEATETLHOCTH OaKTepuu

pPHMM KaK camasi JpeBHss Kak Ipoka-puot.CpaBHUBATh U

rpyIina OpraHu3MOB. OLICHUBATh POJIb OAKTE-pUii-

[Tponeccel xu3He RS- aBTOTPO(OB U OaKTEePUAi-

TEJIBHOCTH OAKTEPHIA. rerepo-Tpo¢oB B

[Tonsitue 06 aBTOTpOdax npupoaeyYMeHnue paboTath ¢

U reteporpodax, mpoxa- 1a00pPaTOPHBIM

pHOTax M 3yKapuoTax 000py10BaHUEM,
YBEJIMYUTEIBHBIMUA TPUOOpaMHU.

17 | I'pubsl. O6mas Msoroo0pa3ue u 3Haue- | XapakTepu3oBaTh [Toxpa3nenars MUIIAIOYHbIE I'oToBUTE MU-
XapaKTEePUCTHKA. Hue rpudoB. CtpoeHue CTPOEHHE rpu0bl Ha TUIACTUHYATHIE U Kponpenapar
MHoroo0pasue HUISTIOYHBIX TPHOOB. HUTTOYHBIX TpyOuatbie.ONuChIBaTh KYJBTYpPbI
rpudoB. [1necueBble TpuObI, UX rpuboB. CTpOEHHE IJIECHEBBIX TPHOOB 10 | Ipoxokeit. U3yyars

UCIIONIb30Ba-HUE B
3/IpaBOOXPaHECHUHN
(aHTHOMOTHK TTCHHIIHII-
nuH). OTHOKJIETOYHBIE
rpubsl — apoxoku. Ux
UCIIOJIb30BaHNE B XJIe-
OoIeYeHnH U MTUBOBApE-
Hun. Cre00HBIE U SII0-
BUTHIe TpulkL. [IpaBuiia
cOopa u ynotpedieHust
rpu6oB B numty. [Tapa3u-
Tudeckue rpudsl. Pomib
rpuOOB B MPUPOJIE U

pucyHKy yueOHnka.OObACHATH
TEPMUHBI «aHTHOUOTUK» U
«meHUuIMHY. Pacro3naBate
ChEI0OHBIE U JI0BU-THIE TPUObI
Ha TabJIUIaX U pUCYHKaX
y4eOHMKa. Y 4aCTBOBaTh B
COBMECTHOM 00CYXJ1e-HUU
MpaBuJI cOOpa M UCTIOIB30BAHUS
rpru60oB.O0BSICHATH 3HAUCHUE
rprOOB IS Ye-JIOBeKa U ISt
MIPUPOJIBI

IIECHEBbIE TPUOBI TIO]T
MHKPOCKO-TTOM TIPH
Ma-JIOM YBEJIH-UYeHUH
Ha TO-TOBBIX
n\MUKpoITperna-
parax.JJIeKTpOH-HbIE
TaOJUIIBI U [UIAKATHL




‘ KHU3HHU 4YCIIOBCKa

TemaTuyeckoe IUIAaHUPOBAaHUE B 8 Kiacce

BBenenue — 2 4

P.1. HacnenctBeHHOCTD, cpea u 00pa3 ku3HU — GaKTOPBI 310POBBS — 6 4

P.2. IlenocTHOCTH OpraHn3Ma 4eJI0BEeKa — OCHOBA €0 KU3HEACITEIIbHOCTH — 7 Y.
P.3. OnopHo-aBurarenpHas cucrema. Pu3nueckoe 370poBbe — 7 4.

P. 4. Cucremsl x)u3neobecneuenusi. QopMupoBaHue KyJIbTypbl 340pOBbs — 28 4
P.5. PenpoaykTuBHas cucrema v 340pOBbe — 3 4.

P.6. CucreMsbl perynsiuu >ku3Heaes I TeIbHOCTH — 7 4.

P.7. CBsa3p opranusma c okpy:xatouieit cpeoil. CeHcopHble cucTeMsl — 6 4.
O6o6mienne — 1 4.

Ne | Tema Copnepxanue IeneBas ycranoBka | Komuu | OcHoBHbIE BUJIBI AesTenbHOCTH | Mcnonb3oBaHue
/ ypoka €CTBO | OOy4YarIIMXCS Ha YPOKE/BHEY- | 000pOI0BaHUS
n 4acoB | POYHOM 3aHITHU
PacTenus — mpon3BOUTENN OPraHUYECKOTO BEIIECTBA
1 | Knerka— CrtpoeHue opranusma W3yuuts ctpoenue, |1 Ha3piBaTh OCHOBHBIE 4aCTH Mukpockon
CTPYKTYpHas 4eJoBeKa: KJIETKH, TKa-HH, XUMHUYECKHH KJIeTku. OnuchIBaTh (PyHKIUMH U(pPOBOH,
eAMHUIIA Oprasbl, CHCTEMbI OPTaHOB. | COCTaB KJIETKU TaK opraHouioB. OObSICHSTD MUKpOIIpena-paThl,
opraHusma Mertonbl H3yde-HUs )KUBBIX | K€ MPO-1[ECChI MIOHATHUE «(PEPMEHTY. n1abo-paTopHoOe
OpraHU3MOB: HAOJIOJICHUE, | KU3HEICSITelNb- Paznuyats nmpotuecc pocta u o0opynoBa-Hue
U3Mepe-HHE, DKCIIEPUMEHT. | HOCTH npouecc pa3BuTHs. ONuckeBaTh

JlaGopaTtopnast pabora 1
«/leiicTBue pepmenTa
KaTtasa3bl Ha IEPOKCU]]
BOJOPOI»

MIPOLIECC JIETIEHUS KIIETKH.
BeinonuaTe 1abopaTopHbIi
OITBIT, Ha-0JIF0IaTh
IIPOUCXOAAIINE SBICHUSA,
(buKcUpoBaTh pe3yNbTaThl
HaOJI01e-HUs, eNaTh




BbIBOIBI. COOITIOIATh MTpaBHiIa
paboThI B KaOu-HeTe,
oOpareHus ¢ 1abopaToOpHBIM
000pyoBaHEM

KoMmoneHTE!
opraHusma
JeJI0BeKa.

CtpoeHue opranusma
YeNoBeKa: KIETKHU, TKa-HH,
OpraHbl, CHCTEMbI OPTaHOB.
MeTo/1bl U3yde-HUS KUBBIX
OpraHU3MOB: HAOJIIOJCHHE,
U3Mepe-HHue, IKCIICPUMEHT.
JlaGopaTtopHas pabora 2.
«KJteTku u TKaHu 1ojg
MHUKPOCKOTIOM

O000WMUTE U
yryOuTh 3HAHUS
yYaIuxcs o
pa3HbIX BUJAX U TH-
OB TKaHEH
yeJaoBeKa

OnpenensTb NOHATUS: «TKaHbY,
«CHU-HAIICY,
«Heupornus».Ha3piBaTh TUIIBI 1
BUJIBI TKAHEH MO-3BOHOYHBIX
KHMBOTHBIX.PaznuuaTh pa3zHble
BUJIBI M TUTIBI TKa-HEH.
OnuceiBaTh 0COOEHHOCTH TKa-
Hel pa3HbIX TUnoB. CoOiroaarh
npaBuia oOpaleHus ¢
MUKpockonoM.CpaBHUBATh
WITIOCTPALMK B y4eOHU-KE ¢
HaTypaJIbHBIMH

00BbeKTaMu. BBIoHATE
HaOJIFOEHUE C IIOMOIIBIO
MHUKPOCKOIIa, ONUCHIBATh
pe3ynbTaThl. CoOm01aTh
npaBuia paboThl B KaOU-HETE,
oOpaiiieHus ¢ 1abopaTOpHBIM
00opyaoBaHEM

Muxkpockor
UpPOBOH,
MUKpOIIpena-paThl
TKaHEU

O6miee crpoeHne
ckenera. OceBoit
CKeJeT

Crpoenue, cocras
U COC/IMHE-HUE
kocteil. Jlabo-
paTopHas pabota
3. «CtpoeHue
KOCT-HOM TKaHW»
JlaGopatopHas pa-

Ornopa u 1BUKEHUE.
OnopHo-BUTaTENbHAS
cucreMa. Mertonbl uzyde-
HUS )KUBBIX OPTaHU3MOB:
HaOJI0ZICHUE, N3Mepe-HHue,
sKcriepuMeHT. CkesneT
TOJIOBBI U TYJIO-BUIIA.
CkeneTr KOHEYHO-

creil. CTpoeHue ckeneTa nosi-
COB KOHEYHOCTEH, BEpX-HEHN

N3yunts cTpoeHue,
COCTaB U THUIIBI
COEU-HEHUS
kocren. M3yunts
CTpOEHHE U
0COOEHHOCTH
CKeJIeTa IoJIOBBI U
TyJIOBHILA

a3bIBaTh YaCTH CKeJIeTa.
OnuceiBath QYyHKIIUN
ckenera.OnuChBaTh CTPOCHUE
TpyO4YaThIX KO-CTEH U CTPOCHHE
cycrtaBa.PackpbIBaTh 3HaUEHUE
HAJKOCTHHIIBI, XPSIIIA,
CyCTaBHOM CYMKH, I'y04aToro
BEILIECTBA, KOCTHOMO3IOBOM
MOJIO-CTH, JKEITOTO KOCTHOTO
Mo3ra. OObSICHITh 3HAUCHUE

Pabora ¢ my-nsxom
«Cxke-Jer yenose-
Ka» DJIEKTPOHHBIE
TaOJIHIIBI U TUTAKATHI




oora 4. «Cocras
KOCTEMN»

W HIDKHEH KOHEYHO-CTEH.
Ckener
KOHeYHOCTeHCTpoeHune
CKeJIeTa MOosI-COB
KOHEYHOCTEH, BepX-Hel u
HIDKHEH KOoHeuHo-cTeu. JI.P.
5. «MccnenoBanue CTpoeHUs
IJICUCBOIO II0SICAY

COCTaBHBIX KOMIIOHEHTOB
KOCTHOM TKaHHW.BBIIOJIHATE
71a00paTOPHBIE OTIBITHI,
¢ukcupoBarb. OUCHIBATH C
MOMOUIBIO UJUTKOCTPA-1IUH B
y4eOHUKE CTPOEHUE
yepena.Has3pIBaTh OT1€7bI
IM03BOHOYHHUKA U YaCTH
M03BOHKA.PackpbiBaTh 3HAaUEHUE
yacrtell 1mo-3BoHKa. OOBACHATH
CBSI3b MEXKy CTPOCHUEM U
(GYHKIIUSIMU TIO3BOHOYHHKA,
Ipya-

HOM kyeTkH. Ha3pIBaTh yacTtu
CBOOOIHBIX KOHEY-HOCTEH U
IOSICOB

KoHeyHocTel. OIMMChIBaTh C
MOMOIIBIO WJUTKOCTpa-1IHA B
yueOHUKE CTPOEHHE CKelleTa
KOHEUYHOCTEH. PackpbIBaTh
MPUYUHY Pa3Iudusl B CTPOCHUU
MosiCa HUKHUX KOHEYHO-CTEHN y
MY>KYHH U KEHIIUH.BBIsSABIATH
OCOOEHHOCTH CTPOCHHUSI CKeJeTa
KOHEYHOCTEH B X0J1¢ HAOJI0-
JICHUS HATYPAITBbHBIX O0BEKTOB

Mprimeynas
cUCTEMA.
Crpoenue u

(GYHKIIUHA MBITIII.

PaGora Mprmiig

Ornopa u IBHKEHUE.
OnopHo-aBHTaTEBHAS
cuctema. MeTo bl U3ydeHUS
JKUBBIX OPTaHU3MOB:
HaOII0/IeHUE, U3MEpPEHUeE,
JKCIIEPUMEHT.
[IpakTuyeckas pabora:

PackpsITh CBA3b
byHKIMH 1
CTPOEHHs, a TAK¥Ke
pazInuui MeXay
[JIAJIKUMU U
CKEJIETHBIMHU
MBIIIIA-MH

PackpbIBaTh CBA3b PYHKIIUH U
CTpOe-HHUsI Ha IpUMepe
pasNnuYMii MeXy TTIaIKUMU U
CKEJIETHBIMHU MBIIIIAMH,
MUMHYECKUMH U
KeBaTeJIbHbIMU

MbIIIIaMu. OMHUChIBaTh €

Mukpockon
undpoBoi,
MHUKpOIperna-paTbl
MBIIIEY-HON TKaHHU.
ONEKTPOHHBIE
tabnuiel. [{udposas
n1abopaTopus 1o




«M3y4eHHe pacnoIoKe-HUSL | YEJIOBEKa. ITOMOUIBIO WILTIOCTPA-LUHI B (Gu3nona0-TUN (JATYUK
MBILIL[ TOJIOBBD) y4eOHHMKE CTPOCHUE CKEJIIETHOM | CHIIOMED)
MBIIIIBI.
Crpoenue TpaHcnopT BeLECTB. N3yuuts Onpenenarb NOHATHSL: Mukpockon
CepIeYHO- BHyTpeHnHss cpena op- BHYTPEHHIOIO Cpeny «romeocrasy», «popMeHHbIe Muxkpockon
COCYIUCTON raHu3ma, 3HadeHue eé opraHusma AJIEMEHTBI KPOBUY, «ILJIa3May, UpPOBOH,
CUCTEMBI nocrosiHcTBa. KpoBeHOCHast | 4yenoBeka, e€ «@HTUTE€H», AHTUTEIION. MUKpOIIpena-paTsl

n JII/IMq)aTI/I‘IeCKaSI CUCTCMBEI.

Kpossb. JIumdpa. Metoapl
U3YYCHUS KUBBIX
OpraHU3MOB: Ha-0JI0/ICHNE,
U3MEpPEHHE, IKCIIEPUMEHT.
JlaGopaTtopHas pabora 6.
«CpaBHEHHE KPOBU
YeJI0BeKa C KPOBBIO
JISTYIIKH

CTPOEHHUE, COCTaB U
byHKIIHIH.

OOBSCHATDH CBS3b MEKITY
TKaHEBOM >KHJIKOCTBIO, JIUMQOM
U IJIa3MOM KPOBU B OpraHU3Me.
OnuceiBaTh GPyHKIMU
kpoBu.Ha3eiBath pyHKINN
SPUTPOLMTOB, TPOMOOIUTOB,
JeKkouToB. ONUCHIBATH BKIIA
PYCCKOI HayKH B pa3BUTHE
MeIUIUHBL OTIMCHIBATD C
MOMOILBIO MILTIOCTpa-LUN B
yueOHUKE MpoLecc CBEPTHIBA-
HUS KPOBH U (harouros.
BrinonasaTe mabopatopHbie
HaOJII0-IEHHSI ¢ TIOMOIIBIO
MHUKpOCKOIIa, (PUKCUPOBATh
pe3ysbTaThl HAbIOe-HUil,
nenaaTth BeIBOABL. COoOII0naTh
npaBuia paboThl B KaOU-HETE,
oOpaltieHus ¢ 1abopaTOpHBIM
00opyaoBaHEM

JIBrkeHne KpoBH
10 COCyJaM.

TpancnopT BemECTB.
Kposenocnas u numda-
THYECKas cucteMbl. Kpo-
BSIHOE JaBJICHHE U ITYJIbC.
MeTobl H3y4eHHsT )KUBBIX
OpPraHu3MOB: Ha0JIIOICHHE,

N3yunTh NpuYUHBI
JBUYKEHUS KPOBU
10 COCyJaM.

OnuceIBaTh ¢ TOMOIIBIO
WITIOCTpa-IIUi B y4UeOHUKE
CTPOEHHME cepAla U mpouece
CEpEUYHBIX

cokpameHuil. CpaBHUBaTh BUbI
KPOBEHOCHBIX CO-CYJOB MEXIY

Hudposas
nabopaTopus o

¢buznono-run (IaT4uK

4CC)




U3MEpPEHUE, IKCIICPUMEHT.
[IpakTuyeckas pabora
2.«Omnpenenenue YCC,
CKOpPOCTH KPOBOTOKAY,

3. «MccnenoBanue pe-
(IEKTOPHOTO MPUTOKA
KPOBHU K MBIIIIIAM,
BKJTIOYHMBILUMCS B pabOTy»
JI/p 7. «Onpenencuue
MHUHYTHOTO 00bEMa
KpOBOOOpaIeHUs
KOCBEHHBIM METOJIOM B
HOKOE U ociie pusnueckon
Harpy3km» M3mepenue
apTepUanbHOTO JIaBJICHUS.
Ornpenenenue
CHCTOJINYECKOTO U
MUHYTHOTO 00bEMOB KPOBU
pacyeTHbIM METOJIOM

c0001.OnuchBaTh CTPOCHUE
KPYTrOB KPOBO-00parieHus.
[ToHumatp paznuyue B
UCII0JIb30Ba-HUU
MPUIIAraTeIbHOTO «apTepHalb-
HBII1» IPUMEHUTEIIBLHO K BULY
KPOBH U K COCYyJlaM

Perymsmus
KpOBOOOpAaIeHUs
[Ipenynpexnenue
3a0oeBaHUN

CepIa U CoCyI0B.

Kposenocnas u numda-
TUYecKas cucteMsl. Bpen
TabakoKkypeHus. MeToabl
W3YYEHHUS KUBBIX
OpraHU3MOB: Ha-OJt0/IeHuE,
U3MEpEeHue, IKCIIEPUMEHT
[TpakTuueckas paborta 4.
«JlokazarenbcTBO Bpesia
Ta0aKOKYpPEHUSD

N3yuuts paboty
cepaua ot ¢puzuye-
CKUX HAarpy3oK H
BIUSTHUS
HEraTuBHBIX
¢bakTopoB
OKpYy>Karo-1en
cpeabl

PackpeiBath noHATHA:
«TPEHUPOBOY-HBIH 3D HeKT»,
«(pyHKIIMOHANTBHAS TIPOOAY,
«J1aBSIIIAsl TIOBSI3Ka», OKTYT»
OOBACHATH BAXKHOCTH
cUcTeMaTHye-CKUX (PU3NUECKUX
Harpy3oK JijIsi HOp-MaJIbHOTO
cocrosiHus cepaua.PaznnuaTts
MPU3HAKU PA3JINYHBIX BU-JIOB
KpOBOTEUYEHHI. AHAIM3UPOBAThH
1 0060011aTh HHPOP-MAIIUIO O
MOBPEXACHUSIX OPraHOB
KPOBEHOCHOM CHUCTEMBI U
IpuéMax OKa3aHUs epBOU

Hudposas
nabopaTopus 1o

¢duznono-run
(apTepuanb-HOro
JlaBJIe-HUs)




MTOMOIIH B X0/1€ TPOJOKECHHUS
paboThI HAJ TOTOBBIM MMPOESKTOM
«Kypchol nepBoit noMOIIH AJ1st
HIKOJIbHUKOBY

O0001menue
Bnusiaue ¢puznue-
CKHUX YIpaKHCHUH
Ha CepAEeYHO-COCY-
TUCTYIO CUCTEMY

YKpernieHue 3J0pOBbsl.
Bnusaue ¢puznyeckux
yIpa)XHEHUI Ha OpraHbl U
CHCTEMBI OpraHoB. MeTo bl
U3YYEHHUS KUBBIX
OpraHU3MOB: HAOJIIOICHHE,
U3MEpEHHE, SKCII-PUMEHT.
[IpakTuyeckas pabdora 5.
«DyHKIIMOHANIbHAS Cep-
JIEYHO-COCYIUCTAst TPOOa»

Bocnuranmne
Oepex-HOTO
OTHOILIEHHUS K
CBOEMY 37I0POBBIO,
MIPUBUTHE UHTEpECA
K U3yYCHHIO
npeameTa

Pasznuyarh npusHaku
Pa3IMYHBIX BU-J0B
KpoBOTe4YeHUI1.ONUCHIBATh C
IIOMOILBIO WILTIOCTPA-1UHI B
yueOHUKE MEPbI OKa3aHUs
[epBOM MOMOUIHN B 3aBUCUMOCTHU
OT BHJIA

KpPOBOTECUCHHS. BEITOTHATE
OTBIT — OpaTh PYHKIHO-
HAJIBHYIO MTPO0Y; PUKCHUPOBATH
pe-3yabTaThl; IPOBOAUTD
BBIUMCJICHUS U JIENIaTh OLICHKY
COCTOSTHUS cep/Ilia 1o
pesynbTaTam omnbiTa. CoomoaaTh
npaBuia paboThl B KaOU-HETE,
oOpaliieHus ¢ 1abopaTOpHBIM
00opynoBaHuEM.
AHanu3upoBath U 000011aTh
MH(OP-MaIUIO O OBPEKACHUAX
OPraHoOB KPOBEHOCHOM CHUCTEMBI
U npuémax OKa3aHus MepBOU
MTOMOIUIH B X0J1€ IPOAOKEHUS
paboThl HAJl TOTOBBIM MPOEKTOM
«Kypchl nepBoit TOMOIIH AJIst
IIKOJIbHUKOB)»

[udposas
nabopaTopus 1o

busnono-run (AaTIuK
UCC u apre-
PHAITBHOTO JaBIICHHS

Ctpoenue u
(GYHKIIMN OpraHoB
JbIXaHUS

Hprxanue. [[prxatenbHas
cucrema. ['a3o00MeH B
NETKUX ¥ TKaHAX. MeTO-/IbI
M3Y4YEHUS KUBBIX Op-

N3yunth cTpoeHne
JIETKUX U MEXAHU3M
razoo0OMeHa.

OnuceIBaTh CTPOSHUE JIETKUX
yeso-Beka. OOBACHATE
MIPEHMYIIIECTBA ATbBEOJIIPHOTO
CTPOEHUS JIETKUX 110 CPABHEHUIO

Hudposas
nabopaTopus 1o

9KOJIOTHH (JaTYuK
OKH-CH YIIIEpoJa,




raHU3MOB: HaOJIOICHHE, CO CTPOEHUEM JIETKUX Y KHCIIOpO/Ia,
U3MEpEHHE, IKCIIEPU- IIpeJICTaBUTENIEN APYTUX BJIQKHOCTH)
meHT.JIaboparopnas pabota KJIACCOB I10-3BOHOYHBIX
8. «CocTaB BABIXaEMOTO U JKUBOTHBIX.PackpsiBaTh posib
BBI/IBIXa€MOT'0 BO3/1yXa» reMoryiobrHa B ra-3000MeHe.
BoinonHaTh 1abopaTopHbIi
OTIBIT, JIe-JIaTh BBIBOJI IO
pesynbTaTam omnbiTa. CoonoaaTh
npaBujia paboThl B KaOW-HETE,
oOpallieHus ¢ J1abopaTOpHBIM
000pyaoBaHEM
10 | JIprxarenpHbIC Hpixanue. [{pixarenbHas Cdopmuponatb OnwuceiBaTh QYHKITUU Hudporas
JIBU-KECHUS cuctema. Bpen tabaxo- 3HA-HUA O nuadparmel. Ha3piBaTh oprasbl, | 1abopaTopus Mo
bonesnu opranoB | kypenusi. Meronbl usy- MEXaHU3Me JIbl- y4acTBYIOLIME B IIpoliecce ¢u3n0I0-TUN (JATIUK
JBIXaHUS YEeHHUSI )KUBBIX OPTraHU3-MOB: | XaTEJbHBIX JbIXaHUS. BBIMOTHSTD YaCTOTHI JIbI-XaHHUS])
Ha0JII0/IeHUE, U3-MEpPEHHE, JBUKEHUH, 71a00paTOPHBIN OIBIT HA Hudposas
JKCIIEPUMEHT. pa3BUBATh MOHSATHE rOTOBOM (MJIM U3TOTOBJICHHON naboparopus 1o
JlaGopaTtopHast pabota 9. «ra3000MeH». CaMO-CTOATEIIHO) MOJIETH, 9KOJIOTUH (HaTUYUK

«JlpIxaTenbHbIe JBMKEHUS
10.«M3mepenne oobema
IPyJIHON KJIETKH y YeJlOBeKa
NIPU JABIXaHU

11.«Kax npoBeputs
caTypaluio B JOMAIIHUX
ycnoBuax» Perynsmus
nbixanud. ['urnena opranon
IbIxa-Husl. 3a00eBaHUs
Opra-HOB JBIXaHUS H UX
npeaynpexnenue. Mu-
dbeknonnabie 3a001eBaHUS U
MepBbI UX MPO(UITAKTUKH.
Bpen Tabakoxypenus.
[IpakTuyeckas padora 6.

HaOJI01aTh TPOUCXOSIINE
SIBIICHHS U OITUCHI-BATh
IpoIecChl BOXa U
BbII0Xa.CoOMI01aTh TIpaBUIIa
paboThl B KaOU-HETe,
oOpaltieHus ¢ 1abopaTOPHBIM
o0opynoBanuem PackpbiBaTh
MIOHATHUE «KU3HEHHAs! EMKOCTb
NErkux».OOBACHATD CYTh
OMAaCHOCTH 3a00J1e-BaHUs
T'PUIIIOM, TYOepKyIE30M JIET-
KHX, pakoM JIETKuX. Ha3pIBaTh
(bakTophl, CIOCOOCTBYIO-1ITHE
3apaKEHUIO TYOEPKYyJIE30M JIET-
kux.Ha3bIBaTh Mepsl,

OKH-CH YIJIepo/ia)
naboparopus 1o
¢dbusnono-run (AaTINK
YaCTOTHI JTbI-

XaHHUs)




«OmnpeneneHue 3ambl-
JICHHOCTH BO3/IyXa»

CHIDKAIONINE BEPO-SITHOCTh
3apa)keHus 00JIe3HSIMU,
nepeaBaeéMbIMU Yepe3
BO31yX.PackpbiBath crioco0
UCIIONb30BaHus (urrooporpadun
JUTSL TUATHOCTUKHU TIaTOTCHHBIX
U3MEHEHUH B
nErkux.OOBSICHITh BAXKHOCTD
THTHUCHBI IOME-IIICHUHN U
JIBIXATEIIbHON TUMHACTHKH JIJIsI
3110pOBbs YenoBeka.[IpoBoauTh
OTIBIT, (PUKCUPOBATH pe-
3yJILTAaThI U JeJIaTh BBIBO/I T10
pe-3yJIbTaTaM OIIbITA.
CobmroiaTh mpaBuia padoThI B
kaOu-Here, oOpareHus ¢
71a060paTOPHBIM 000PYTIOBaAaHHEM

11 | ObmeH BemecTs. [Intanwue. [Inmesape-Hue. N3yunTh 3HaUeHUE Omnpenenars NOHATHE DNEeKTPOHHBIE
[Inranue. [TumeBapuTenbHas cucTeMa. | U CTpPOEHUE «muieBape-Hue». ONUChIBaTh C | TaOJUIIBI U IJIAKATHI.
[InmeBapenne Meroas! n3y4ye-Hus KUBBIX | Pa3IMYHBIX ITOMOIIBIO WILTIO-CTPAllui B Hudposas

OpPraHU3MOB: HaOJIIOJICHUE, | OPTaHOB IHUILIEBApE- y4eOHUKE CTPOCHHUE MH- nabopaTopus 1o
u3Mepe-HUe, IKCIEPUMEHT. | HHUSL. IeBapUTEIbHON CUCTEMBI. skonoruu (aaryuk pH)
[TpakTuyeckas pabdora 7. Ha3piBaTh GyHKINN pa3IMUHBIX
«Ornpenenenue MecTo- opra-HOB
MIOJIO’KEHUS CITFOHHBIX nuuieBapenus.HaszpiBaTh MecTa
Kees3» BIaJICHUS MMUILEBA-PUTEITHHBIX
JKEJE3 B NMUILEBAPUTEIIb-HBII
TPaKT.BBIMOIHATH OMBIT,
CPaBHMBATh pe-3yJIbTaThI
HaOJIFOEHNUS C OIMCAHNEM B
yueOHHKe
12 | IumeBapeHwe B [Turanue. [1umeape-Hue. PackpeiBath PackpsiBath QyHKITUN Hudposas

POTOBOM MOJIOCTH.

IInmeBapurenpHas cucTeMa.

(YHKIINU CITIOHBI U

cJIroHBL. ONIU-CHIBaTh CTPOCHUC

n1abopaTopus 1o




J/p 8 MeTobl n3yye-Husl )KUBBIX | )KEITYJT0YHO-TO COKa KEITYyTOYHOU CTEH-KH. 9KOJIOTUH (AaTUYHK
«Pacmemienue OpPraHU3MOB: HAOJIOJCHHE, JUISL TIpo1ecca Ha3piBath akTuBHBIE BelecTBa, | pH))
BEIIIECTB B u3Mepe-HHe, IKCIIEPUMEHT. | MUIIEBAPEHUS JEHCTBYIOIIME Ha MUILEBOI
poToBoii nonoctu» | Jlaboparopnas padora 12. KOMOK B JKEITyJIKE, U UX
W3ydeHue KUCIOTHO- byHkun. BoImonHATh
HIeJI0YHOTo Oananca na0opaTOpHBIE OMBITHI,
MUIIEBBIX TPOTYKTOBY HaOJI0/1aTh TPOUCXOASIINE
13. «/leiicTBue (hepMEHTOB SIBJIEHUS U JI€JIaTh BBIBOJ 110
CIIIOHBI Ha KpaxMai, pe3ynbTaTam Ha-
14. «/lelictBue epMeHTOB omonenuil. CoOaroaarh npasuiia
JKEITYJI0YHOTO COKa Ha OeNKu paboThl B Kabu-
HeTe, oOpalieHus ¢
71a060paTOPHBIM 000PYIOBAaHHEM
13 | O6men BemecTB 1 | PanmonansHoe nuTanue. YcTaHoBUTH Onpenensats NOHATHUS Hudposas
SHEPTUH . HopMsl 1 pesxuM nuTa-HUs. | 3aBUCH-MOCTh «OCHOBHOH 0OMEH», «00IIHii naboparopus 1o
Buramunbt MeToap! H3y4eHus )KUBBIX MEX]Ty TUIIOM oOMmen».CpaBHUBATh OPraHu3M | GU3UOJIO-TUH (JATUYUK
OpraHU3MOB: HAOJIOJICHHE, | NEATEIbHOCTH B3pOCIIOTO U pebEHKa 110 YacTOTHI JbI-XaHUS,
u3Mmepenue. [Ipaktudeckass | yeno-Beka u MIOKa3aTesIsIM OCHOBHOIO UcCc,
paborta 8. «OnpeneneHue HOpMaMHM MU-TaHUS, o0MeHa.O0bACHATh apTepuanbHO-TO
TPEHUPOBAHHOCTH 9yepe3 OCHOB-HBIC 3aBHCUMOCTh MEXIY TH-TIOM JTABIICHMS )
OpraHusMa 1o MIOHATUS: JeSITeIbHOCTH YelloBeKa U HOp-
(GyHKIIMOHATBHON TTPOOE» «OCHOBHOM Mamu nutanus. [IpoBoauTtsb
o0MeH», «o0Imui OLIEHUBaHHE TPEHUPO-BAHHOCTHU
oOMeHn». OpraHu3Ma C IOMOIIBIO
(byHKIMOHATIBHOM MPOOHI,
(UKCUPO-BATh PE3YNILTATHI H
JienaTh BBIBOJI, CPABHUBAS
IKCIIEpUMEHTAIbHBIEC TAHHBIE C
ATAJIOHHBIMU
14 | Ponb k0XxH B Ponb x0xu B TEpMOpETY- PackpsiBath posb KnaccudunupoBats npuarHbI Hudposas

TEPMO-PETYJIALUN

UMY, 3aKaJuBaHUeE.
OkazaHue nepBoi No-MoIx
IMpU TCIUIOBOM M COJTHCHHOM

KO-KU B
TEPMOPETYJIS-ITUH.
OnuceIBaTh

3a00-1eBanuil Koxxu. HaseiBaTh
MPU3HAKU 03K0Ta, 00MOpO-
JKeHUs Koku. OMUCHIBATH MEPHI,

nabopaTopus 1o
(bU3HONIO-TUU JATIHK
TEMIIepaTypbl U




yaapax

JI.P 15. «Onpenenenue
KOXKHO-COCYIUCTON peaKiiuu
(Merox nepMorpaduzma)

NPUEMBI IEPBOM
II0-MOIILH IIpH
TEIUIOBOM U
COJIHEYHOM YJiape.

IIPUMEHSIEMBIE TIPU OXKOTaX,
obMopoxkeHusx. OnuchIBaTh
CHUMIITOMBI CTPUTYLLETrO JUIIas,
yecoTku.Ha3piBaTh Mepbl
npoUIaKTUKU UH-
(EKIMOHHBIX KOKHBIX
3aboneBanuid. OnpeaesaTh
MOHSITUE «TEPMOPETYIIS-ITUS».
OrnuceIBaTh CBOMCTBA KOXKH,
MO3BOJISIFOLLME €11 BBITOJIHSATD
dyHK-

LU0 OpraHa TEPMOPETYJISIIIH.
PackpbiBaTh 3HaUEHUE
3aKaJIMBaHUs JIJIsl OpraHu3Ma
.OnuceiBaTh BUJBI
3aKaJIMBAOIIUX TTPOLIETYP.
Ha3biBaTh npu3HaKH TEIJIOBOTO
yza-pa, COTHEYHOT O
yaapa.OnucsIBaTh NPUEMBI
MepPBOI TOMOIIU TP TETIOBOM
yAape, COJIHEUHOM
yaape.AHaIM3UpOBaTh U
000011aTe HHPOP-MALHIO O
HapYIIEHUAX TEPMOPETYJIIs-1IUH,
MOBPEXKICHUIX KOKHU U
IpuéMax OKa3aHHs epBOU
MTOMOIIIH B XOJI€ 3aBEPIICHHUS
paboTsl Haa mpoekToM «Kypchl
MEePBOM MOMOILH JIJIS
IIKOJIbHUKOB)

BJIQYKHOCTH )

15

ABTOHOMHBINH
OT/€J1 HEPBHOM
CUCTEMEL.

HeiiporymopainbHas pe-
TyJISIIHS IPOLECCOB
JKU3HEACATEIBLHOCTH Op-

N3yuuts cTpoeHne
Y 3HA4YCHHE
ABTOHOM-HOU

HaspiBath 0coOeHHOCTH paboThI
aB-TOHOMHOTI'O OTJI€JIa HEPBHOMU
cucre-mbl.Paznuyate ¢

Hudposas
naboparopus 1o

(1)I/IBI/IOJ'IO-FI/II/I JaTYUuK




HeiiporymopansHa
sl peryJsius.
ComMaTH4ecKuil U
BEreTaTUBHBIN
OT/EJIbl HEPBHOM
CHCTEMBI

raHu3Ma.

JlabopaTtopHast pabora 16.
«O1eHKa BEreTaTUBHOU
PEAKTUBHOCTH aBTOHOMHOM
HEPBHOM CUCTEMBbI

HEPBHOU CUCTE-MBI.

MOMOUIBIO WILTIOCTPALIUU B
y4eOHHMKE CUMIIATUYECKUN U
napa-CUMIaTHYeCKUi
MIOJI0T/IE€Ibl aBTO-HOMHOTO
OTJieza HEPBHOM CUCTEMBI I10
0COOEHHOCTSIM
ctpoenus.Paznnyare
MapacUMIAaTUYECKU U
CUMIATHUYECKHUH MMOJO0TAEIBI MO
0CO-OCHHOCTSIM BJIUSTHUSA Ha
BHYTpeHHUE opranbl. OOBICHATH
Ha IpUMepe peaKluu Ha CTpecc
COTJIaCOBAaHHOCTH PabOTHI Kené3
BHYTPEHHEHN CEKpELUU U OTJIe-
JIOB HEPBHOM CHUCTEMBI,
paznuuue

MEXy HEpPBHOM U TYMOpPaJIbHOM
pe-Tynsiuen mo odemy
XapakTepy BO3JEHCTBUS Ha
OpraHu3M. BBINONHST OMBIT,
Ha0JII01aTh MPOUC-XOAAIINE
MIPOLIECCHI U CPAaBHUBATH
IIOJIyYE€HHBIE PE3YJIBTAThI OIBITA
C 0KUJAEMbIMH (OITMCAHHBIMU B
TEKCTe yueOHUKA)

apTepHAIbHO-TO
JaBjieHUs (IIyJIbca)




BBenenue — 2u.
P.1. Opranusm — 19 u.

Tematuueckoe IIJIAHUPOBAHUC B 9 xnacce

P.2. Bun. [lonynsmus. OBomtouust BUaoB — 13 4.
P.3. MecTo 4yenoBeka B CUCTEME OpraHM4eCKOro Mupa. — 12 u.
P.4. buonenos. Dxocucrema - 1449

P.5. Buocdepa — 7 u.
O060611eHME — 1 4.

No | Tema Coneprxanue HeneBas yctanoBka | Komuu | OcHOBHBIE BUIBI eATebHOCTH | Mcnonb3oBanue
n/ ypoKa €CTBO | oOyyaroImuxcs Ha ypoke/BHEY- | 000pOaOBaHUs
n 4acoB | POYHOM 3aHATUU

1 | PazmMHOXeHUE U ['maBHBIE CBOMICTBA pac- YrnyOuts u 2 Boiaensate u 0600marh Hudposoit

pa3BUTHE
OpTaHU3MOB.
PacturennHbIl
OpraHu3M
KupoTHbIi Opra-
HH3M U €ro
0COOEH-HOCTH.

TEHHH: aBTOTPO(HOCTH,
HECIIOCOOHOCTh K aKTUB-
HOMY IEPEeIBIKEHUIO,
pa3MeleHrne OCHOBHBIX
qacTeil — KOpHs U 1o-0era
— B IBYX pa3HbIX cpeax.
Oco0GeHHOCTH PACTUTEIBHOM
KJICTKH: TTPHHAIIE)KHOCTD K
9y-KapuoTam, HaJIu4yue Kie-
TOYHOU CTEHKH, TUTACTH]] 1
KPYITHBIX BaKyOJIeH.
Cnoco0ObI pa3MHOKEHUS
pacTEHUN: ITOJIOBOE U

000011aTh
CYIIIECTBEHHBIC
MpU-3HAKU
pacTeHui u
pacTUTENBHON
KJICTKH.

Breigenuts 1 0606-
ITUTh
CYILIECTBEHHbIE
MIPU3HAKU CTPOCHUS
Y MIPOIIECCOB
KU3HEIe-
SITEJIBHOCTHU

CYIIEeCTBEH-HbIE IPU3HAKH
pacTeHU U paCTH-TEIBHON
KJIETKU. XapaKTepu30BaTh
OCOOEHHOCTH TIPO-11€CCOB
KHU3HEIEATEIIbHOCTH pacTe-HHi:
MTUTAHWUS, TbIXaHHs, POTOCUHTE-
3a, pa3MHOKeHHs1. CpaBHUBATh
3HA4YEHHUE TOJIOBOTO U
6ecrosoro cnoco0oB
Pa3sMHOXKCHHUS PACTCHH, 1e1aTh
BBIBOIbl HA OCHOBE

cpaBHeHUSI. OOBSICHATH POJIb
pa3IMYHBIX pacTe-HUM B )KU3HU

MHUKPOCKOII U TOTOBBIE
MU-KpoIpenapa-Thbl,
nabopa-TopHOE 000-
pyaoBaHue JUIs
IIPUTO-TOBJICHUS
BPEMEHHBIX
MHUKpOIIpENapaToB
BitaxxHble ipenapatbl
YKUBOTHBIX Pa3INYHbIX
TUIIOB




6ecrionoe. OcobeHHO-CTH AKHUBOTHBIX 4eJI0BEKa.

[I0JI0BOT'O Pa3MHO- IIpuBOaUTE IPUMEPHI

xeHud. Tunsl Gecrionoro pas- MCII0JIb30Ba-HUS Y€JI0BEKOM

MHO’KEHUSI: BET€TATUB-HOE, Pa3HBIX CIIOCOOOB PA3MHOKECHHS

CIIOpaMH, JIEJICHU-EM KIICTKU pacTeHHH B XO35IICTBE U B

HasiBoe OcOOEHHOCTH npupose Beiiensate u 06001math

JKUBOTHBIX OPTaHU3MOB: CYILIECTBEH-HbIE IPU3HAKU

IIPUHA-JIEKHOCTD K CTPOEHUS U MPOLIEC-COB

JyKapHoTawm, KHU3HEICATECIBHOCTH

reTepoTpOopHOCTH, *uBOTHbIX. Habmronats u

CHOCOOHOCTh K aKTUBHO-MY OINMCHIBATh MIOBEJICHUE

HepeABIKEHHIO, 3a-00Ta 0 *uBOTHbIX. Ha3bIiBaTh

IIOTOMCTBE, I10-CTpOHKa KOHKPETHBIE IIPUMEPBI

XKUULL (THE3 T, HOD). Pa3IMYHbIX JUKUX )KUBOTHBIX U

Jlenenne )KMBOT-HBIX 110 Hau-0oJjiee pacpoCTpaHEHHbIX

croco6am 0ObI-BaHUS JIOMAII-HUX

MU PACTUTEIb-HOSAIHBIE, AKUBOTHBIX.OOBSICHATH POJIb

XUIIHbIE, Ta-Pa3UTUYECKUE, Pa3IMYHBIX KUBOT-HBIX B

NaJaJbIINKH, BCESIIHBIE JKU3HU
YeJI0BeKa. XapaKkTepu30BaTh
crocoObl MUTAHUS, PACCETICHMUS,
nepekuBaHus Hebaro-
IPUSTHBIX YCIOBUH U
ITOCTPOMKH JKH-JTUII]
JKUBOTHBIMU

DKOJIOTHYECKUE Cpenpl )xnu3Hu opranu3-mMoB | Jlate BeiaensaTs u XxapakTeprus3oBarth Hudposas
(bakTopsl U UX Ha 3eMJie: BoJHa, XapaKTEPUCTUKY CylIe-CTBEHHbIE MPU3HAKK CcpeJl | TabopaTopHs 1Mo

JeCTBHE Ha
OpraHu3M.

MTOYBEHHAsI, OPTaHU3-
MeHHasl. Y CTIOBHS KU3HH
OpPTaHU3MOB B Pa3HBIX
cpenax. DKOJIOTHUECKUe
dakTopbl: abnoTHYE-CKUE,
OMOTHYECKHE U

OCHOBHBIM Cp€aaM
KHU3HHU

*u3HM Ha 3emie. HaspiBaTh
XapaKkTepHble MPU3HAKU
OpraHu3MOB — oOUTaTesen
ITHX Cpel

KU3HH. XapaKTEePU30BaTh YEPTHI
PUCIIOCO0-TIEHHOCTH

9KOJIOTHH (JaTYuK
MYT-HOCTH, BJIaXK-
HocTH, pH, yr-
JIEKUCIIOTO Ta-3a U
KHUCJIOPO/1a)




AHTPONOTEHHBIE HA3EMHO-
BO3/YIIIHAS,

OPTaHU3MOB K CpeJie uX
oOutanus. PacrioznaBats u
XapaKTepU30BaTh
HKOJIOTHYECKUE (PAKTOPHI CPEIbI

Bnusnue
MPUPOTHBIX
dbakTOopoB Ha
OpTraHu3M
YeJloBeKa.

O06o0menue panee u3y-
yeHHoro marepuaina. Ot-
HOIIICHHE YEJIOBEKA K
NpUPOIE B UCTOPUU Ue-
noBevectBa. [Ipodiembl
Oounochepsl: UCTOIIECHUE
NPUPOIHBIX PECYPCOB,
3arps3HEHUE, COKpaIle-Hue
OHMOJIOTUYECKOTO
pazHooOpasus. Peme-nue
9KOJIOTUYECKUX MPOOIIEM
Ouocdepsl: pannoHaIbHOE
UCIIOJIb-30BaHKUE PECYPCOB,
oXpaHa IpUPO/IbI, Bce-00111ee
HKOJIOTHYECKOe 00pa3oBaHue
HaceJe-Husl.

JlaGoparopHas paboTa
«O11eHKa Ka4yecTBa
OKpY’KaloIIen cpeab»

BbIsiBUTH OCHOBHBIE
9KOJIOTUYECKUE
npobseMbl 6uocde-
pel. [IpoBectu
OLICHKY KayecTBa
OKpY>Karo-1en
CpeIbl.

Beinenares u xapakrepu3oBaTh
MPU-YUHBI SKOJIOTUIECKUX
npoOieM B buocdepe.
[Tporuo3upoBaTh MO-CIEACTBHS
UCTOIEHUS PUPOIHBIX
PECYpCOB U COKpAIICHUS
OuoJI0OrnYe-cKoro
pazHooOpa3us.O0CcyKaaTh Ha
KOHKPETHBIX ITPUME-Pax
HKOJIOTHYECKHUE TTPOOIIEMBI
CBOE-TO peruoHa u omochepsl B
1eJ10M.ApryMEeHTHPOBATh
HE00XO0AUMOCTh 3aIUThI
OKpYKaroIleu Cpebl,
COOJTIO/ICHUSI ITPABUIT
OTHOUIEHUS K )KUBOU U
HEXUBOU NIpUpOoe. BoIABIATE U
OILICHUBATh CTETICHb 3a-
IpSA3HEHUS

nomenieHui. PuKCUpoBaTh
pe3yibTaThl HabIIoAe-HUM 1
nenaarth BeIBOABL. COoOIr0aTh
npaBuia paboThl B KaOU-HETE,
oOpaltieHus ¢ 1abopaTOpHBIM
00opynoBaHEM

[udposas
nabopaTopus 1o

9KOJIOTUH (JATYHK
BJIQXK-HOCTH, yTJIe-
KHCJIOTO ra3a
U KHCIIOPO/Ia)




BBenenne — 14.

Tematnueckoe rmanupoBanue B 10 kimacce

P.1. [Toaxonp! K U3y4eHUIO OHOJIOTHH — 2 Y.
P.2. Ctpoenune u pynkiuu kinetku. Pazmuoxenue u pazsutue — 16 4.
P.3. OcHOBHBIE 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH — 10 4.

P.4. OcHoBHBIE 3aKOHOMEPHOCTH U3MEHUYUBOCTH - 4 4

O0600611eHME — 1 U.

No | Tema Conepxanue enesas yctanoBka | Komuu | OcHOBHBIE BUIBI iesTebHOCTH | Mcnonb3oBanme
n/ ypoKa €CTBO | 0OyyaroImuxcsi Ha ypoke/BHEY- | 000pOAOBaHUs
1 4acoB | POYHOM 3aHATUU
1 benku. Ctpoenne | JI. p. 1. Ponb hepmeHTOB B BeisicauTh yenoBus | 2 OnpenensiroT akTUBHOCTS I1€- JlaTyuk on -TH4eCcCKOn
OEIIKOBBIX kietke JlabopaTopHas aK-TUBHOCTHU POKCH/1a3bl CIIOHBI, U3ME-PAIOT | TUIOTHOCTH
MOJIEKYJT pabora 2 «/3yuenue (hepMeHTOB ONTHYE-CKYIO TUIOTHOCTh
(bepMeHTaTUB-HON aKTUBHO- pacTBOpoM
CTH CIIFOHBI)
2 | HykneunoBsle JlaGopatopHnas pabora 3. [Tonyunts 1 [Tpurorosnenue romorenara o6- | Jlaruuk pH
KHCJIOTHI. «Bpienenre u ouncTKa npemnapar pasia, o0pa-00Tka aeTep-
Anenosunrpucdoc | JJHK u3 knerok pac-tenuit» | ounmennoit JJHK TE€HTaMH, Oca-KIACHUE

dbopHas KucaoTa

HYKJIEONIPOTE-UJIOB, OYHCTKA




JIHK

CrpoeHue KIeTok

JI. p. 4. CTpoeHue KIIeTOK

HaoOmronnarth

[IpuroroBneHrne MUKponpena-

Muxpockor, Habop

JyKapuoT. JyKapuoT: pacTeHH, J1a3MOJIU3 U pata, 00pa-00TKa peakTu-BaMu, | JJIs pernapupo-BaHUs
[uromnnasma. KUBOTHBIX, TprOoB. JI. p. 3. | nera3monus B paboTa ¢ MUKPOCKOTIOM JlaTuuk BIaXXKHOCTH
[TnazmaTuueckas JIBuKeHHe HUTOIIA3MbI KJIETKE ['oToBsT npena-paThl, U3MepsI- BO3/IyXa
MeMOpaHa. JlaboparopHnas padota 5 Jlokasats 3a- 10T 00BEKTHI, pabOTaIoT C

«[Ina3monu3 u ernasMoau3 | BUCUMOCTb Typropa JATYUKOM, 00-padaThIiBaloT

B PAaCTUTEJILHOM KIIETKE OT UHTEHCUBHO-CTU pe3ynbTaThl OIBITA

JlaboparopHas pabota 6 OCMOTH-YECKUX Cobuparor ycTaHOBKY ISt

«BnusiHue oc-Moca Ha Typ- | MPO-IIECCOB OmbITa, pabOTa-10T C AATUUKOM,

TOPHOE COCTOSI-HHE KJIETOK» | BBIACHUTH pOJb 00pabaThIBalOT pe3yIbTaThl

JlaGopartopnast pabota 7 KYTUKY-JIbI U OTIBbITa

«CpaBuenue qud¢y3non- MPOOKH B 3aIIUTE

HOU CIIOCOOHO-CTH OT UCTIAPEHUS BOJIBI

KJIETOYHOUM MEeMOpaHbI U C MO-BEPXHOCTHU

KJIETOYHOU 000JIOUKHY KOpHEH U KITyOHen
dorocunres Vpok No 2 «I"a-30BbIe Jlo3a3aTh BBI- HaOnronaror 1e-MOHCTAMOH- JlaTuuku kuciaopoa,

s dex-Ter poTocuHTE-32»
JlaGopatopHas pabora 8.
«Omnpenenenue
MHTEHCUBHOCTH IIpoliecca
(buK-caruu yriekuc-ioro
rasa KJIeT-KaMH BOJIOPOC-JIH
XJIOPEIUIBI»

JIEJTICHUE KHC-
J0poJa u
MIOTJIOIICHUE
YTJIEKUCIITOro ra3a
pu POTOCUHTE3E.
Brrsisuts npouecc
¢ukcauuu yr-
JIEKHCJIOTO ras3a
BOJHBIM PaCTEHUEM
1o casury pH

HBIH OIIBIT, 32-PUCOBBIBAOT
CXEMY YCTaHOB-KH, (PUKCUPYIOT
XOJ1 ¥ PE3YJIbTA-THI OIIBITA.
CoOuparoT ycTaHOBKY JUIs
OIIBITA, U3MEPS-FOT MOKA3aTeIn
cpefbl, PUKCU-PYIOT U aHAJU-
3UPYIOT PE-3yJIbTATHI

pH

DHepreTude-cKuit
00OMEH B KJIETKE

JlaGopaTtopHast pabora 9.
«Bbienenue yriekucioro
ra3a U TCIIJIOTHI
TPOACKEBBIMU KJIETKaMHU TPU
OpOKEHUN»

Joxasars yr-
JIEKHUCIIOTO ra3a u
TCILJIO-THI ITPU
CIIMP-TOBOM Opo-
KEHNU

Cobuparot ycTaHOBKY, pa-
00TaroT ¢ 1aT-yuKamMu, oopa-
0aThIBAIOT pe-3yJIbTaThl OMBITA

Jatauk Tem-
neparypsl, pH

Crpoenue u

JlaGopatopHas pabora 10.

Omucarp u3-

IIpuroraBinBarOT BpEMEHHBIE

Muxkpockor, Habop




byHKIUN
KJIETOYHOTO sJIpa.
MuTto3. Metio3

«IToBenenne XxpoMocoM npu
MUTOTHYECKOM JICJICHUU B
KJIETKaxX pacTe-HUi»
JlabopaTtopHnast padora 11.
«IloBenenune xpoMocoM mpu
MEUOTHYECKOM JEJIEHUH B
KJIETKaX pacTeHHID)

MEHEHUS
XPOMOCOM-HOT'O
amnmapara pHu MH-
TO3€ U Meio3e

MUKpOTpEnaparThl, U3y4aroT UX
10JT MUKPOKCO-

oM, 00pabaThIBaIOT pe-
3yJbTaThl HAOIIOICHUN

MH-KPOIPEIaparos,
HAOOD ISt
npernapupo-BaHus

3aKOHOMEPHOCTH
HACJIEICTBEHHOCTH
. [lepBb1ii 1
BTOPOU 3aKOHBI
Mennens

JlabopaTtopHas pabora 12
«BHemiHnee cTpoeHue mo-
JUTCHHBIX XPOMOCOM KOMa-
POB-3BOHIIOB)»
JlabopaTtopHnas pabora 13
«Ormnpenenenue reHoTHIIA
IJIOIOBOM MYILIKH
Ipo30¢uibl 0 (HEHOTHITY»

Hayuutscs
pacrno3Ha-BaTh
¢benoTu-
MUYECKHE
MPHU3HAKH HA
HaTypaJbHBIX
npernaparax u
OIpee-JIATh BO3-
MO>KHBIE Te-
HOTHIIBI Opra-
HU3Ma T10 €T0
¢denoTumy

[TpuroraBnuBa-t0T BpEMCHHbBIE
MUKPOIpENapaThl, H3y4aroT UX
10JT MEKPOCKOIIOM, 00paba-
TBIBAIOT Pe-3yJIbTAThl Ha-
OJIr0ICHHI

M3yyaroT moa MUKpOCKOTIOM
MTOCTOSTHHBIC MUKPOTIPEIIapaThI,
paboTarT C H300pAKEHUS-MU,
00pabaThIBatOT pe3yibTaThl
HaOJIFONEHUN

Muxpockor, Habop
JUIsL IPeapupoOBaHHs




BBenenne — 1u.
P.1. [IpuknanHble HarpaBIeHNs U3YYEHUS HACIEICTBEHHOCTH U U3MEHYMBOCTU— 6 U.
P.2. Oxonornyeckue 3akoHoMepHOCTU— 11 1.
P.3. Muxkpo- 1 MakpodIBOIIOIUS— 7 U.

P.4. IlpoucxoxaeHue 1 UCTOPUYECKOE pa3BUTHE KU3HHU Ha 3emiie. AHTpornoreHe3. MecTo yenoBeka B buocdepe- 8 u
0O6006mmenue — 1 4.

Tematuueckoe IIJIAaHUPOBAHUC B 11 xnacce

Ne | Tema Conepxanue IeneBas ycranoBka | Komnu | OcHOBHBIE BUJIBI AesTenbHOCTH | Mcnonb3oBaHue

/ ypoka €CTBO | OOy4YarIIMXCs Ha YPOKE/BHEY- | 000pOI0BaHUS

I 4acoB | POYHOM 3aHITHU

1 | Honymsiumsa — JlaGopatopHas pabota 1 OnbITHBIM Iy-T€M | 2 Pabota ¢ 6maHkamu, BbI- bnank yuera
Hajioprann3MenHa | «OnpeneneHne HOPMBI peak- | BBISIBUTh HOPMY MIOJTHEHUE JICHCTBHI HA Bpe-Msl, | CKOPOCTH ITPOU3BOJIb-
s KMBasg CUCTEMA. | I[MM IPU3HAKA Ha IPUMeEpe peakiu npu3Ha-Ka pacyeThl Ha KaIbKYJISITOpe HOU peak-11H,
dopma CKOPOCTH IPOU3BOJIBHBIX Paccunrate CEKYHJIOMED
CYIIECTBOBaHUS JIBYDKEHUI 4acToTy
BHJIA JlabopaTtopHnast pabota 2 BCTEUAEMOCTH aJI-




«Pacuer yacto-Thl BCTpeyae-
MOCTH AJIJIEJIEH U TEHOTHUIIOB
B [ONYJIALIUH

JIeJIE ¥ TEHOTUIIOB
HOHYJIHI_[I/II/I

[elictBue VYpok No 3 «Onpenenenue BrisiButh (hu- Cobuparor ycTaHOBKY, pa- Jaruuku kucnopona,
JKOJIOTHYECKUX CHUJIBI BO31EHU-CTBUS 3UYECKHUX Me- 00TaroT ¢ 1aT-yuKaMH, o0pa- pH, Xxpo-pua-uoHos,
¢akTopoB Ha HKOJIOTHU-YECKHUX (PaKTO-POB» | XaHU3M Ipa-BUIIa 0aThIBAIOT PE3YNbTATHI OIBITA OCBEILIEHHOCTH, TEM-
OpPraHHu3M JlaGopatopHas pabota 4 Annena Ha6nronaror A-MOHCTalMOH- 1epaTypsl,

«Jlokazarenb-cTBO (huzuue- | BeissButh ¢pu- HBIH OIIBIT, 3-PUCOBBIBAIOT OTHOCHUTEJIBHOM BJIaX-

CKOTO M€Xa-HU3Ma IIPaBWJIa | 3UYECKHUX Me- CXEMY YCTaHOB-KH, (GPUKCUPYIOT | HOCTH

Annena» XaHW3M Ipa-Buia XOJl ¥ pe3yJIbTa-Thl OIbITA

JlaGopaTtopHnas pabora 5 beprmana

«/lokazarencTBo ¢pusmuye-

CKOT'0 MEXaHU3Ma IIpaBuila

beprmanay»
Arposkocucremsl | JlaboparopHas pabota 6 Onpenenutsb CoOuparoT ycTaHOBKY, pa- JlaTuuk HUTPAT-UOHOB

«O1eHKa cofiepKaHUsl HUT- | COJIep)KaHue 00TaloT C 1a-unKamu, oopa-

paToB B pacT-HUAX» HUTPATOB B 0aThIBAIOT P-3yJILTATHI OIBITA

MPOyKTax
MIUTaHUS

buocdepa — VYpoxk No 5 «IlaparkoBbIi Jlokasartsb CBsI3b Habmroarot ge-MoHCTallMOH- JaTunkuy kuciopona,
rino0anbHas 3 dexT u rnodanbHoe MIapHU-KOBOT'O HBIN OIIBIT, 3a-pPUCOBBIBAOT pH JlaTunk Tem-
JKOJIOTHYECKAst MOTETUICHUE) a¢dekra ¢ CXEMY yCTaHOB-KHU, PUKCUPYIOT | mepaTypsl
cUcTemMa r7100aIbHBIM XOJl M pe3yJIbTa-Thl OIIbITA.

OTCIIIICHUEM




