lenriicasnc Lwdspomncs DO by
i ofa Fnevia M i
Jla PUOHOBA i imwonons s
E MuxainorHa, o=MyHuinanksoe
ofiueobpasosaTenkHos
.rl e H a :Tpimﬁchiwpewcmﬂ
CpegHAR obuweocbpazoearensHan
MUNXANNOBHA et e
emaill=m-skul@mail.m, =
MHUHUCTEPCTBO ITPOCBEIHIEHUA POCCHUMCKOM DOEJIEPAIINA
MunucrepcrBo oopasosanusi KaamHuHrpaackoi odsacTu
HUAIIMIIAJIBHOC 0O0pPa30BaHUuC €PHAXOBCKUH M HHIIHHaJIbHLlﬁ OKpYr
My op "Uep y Py
Kannnunrpaackoii odaactu"

MAOY Mexaypeuenckas COLI

PaccmoTpeno CornacoBaHo YT1BepxkaeHo

Ha neparornueckom 3am. nupekropano YP Hupekrop

Cosere MAQOY Mexaypeuenckas COIL
[Ipotokomn Nel ot Capribacosa C.M. Jlapuonosa E.M.
28.08.2023r. [Tpukaz Ne39/7 ot 31.08.2023r

PaGouyas mporpamma Kypca BHEYPOUYHO AeSITEJIbHOCTH

«IIpakTHYecKkas OMOJIOT U
1Jid 5-9 kyaccoB
¢ HCII0JIb30BaHMeM 00opyaoBaHus HeHTpa «Touka Pocray»
Ha 2023-2024 y4yeOHbIi 1oJ

CocraBurens: [{BeTkoBa T.B.
y4uTeIb OMOJIOTUH



. Mexnypeube

Hean " 3ajaun
* peanuzalldsg OCHOBHBIX 00111e00pa30oBaTeNbHBIX MPOTpaMM IO Y4eOHBIM MpPeaMETaM eCTECTBEHHO-
Hay4YHOH HamNpaBJICHHOCTH, B TOM 4YHCIE B pPaMKax BHEYPOYHOH JEATEIBbHOCTH OOydYarommxcs;
* pa3paboTka W peanuzalys Pa3HOYPOBHEBBIX JIOMOJHUTENIBHBIX OOIIe00pa3oBaTeNbHBIX MPOrpaMM
€CTECTBEHHO-HAyYHO! HAIPABICHHOCTH, a TAaKXX€ MHBIX I[POrpaMM, B TOM YHCIE B KaHUKYJSIPHBIN
NepUo;
® BOBJICUCHUC yJalmuxcs n neaarortdyeCKux paGOTHI/IKOB B IMPOCKTHYIO ACATCIIbHOCTD,
* oOpraHuzalus BHEY4E€OHOW JesTeNbHOCTH B KAHUKYJISIPHBIM Mepuoj, pa3padoTka M pealn3aius
COOTBCTCTBYIOIIIHUX 06pa30BaTeJIBHbIX nporpamMmMm, B TOM YHCIC I narepeﬁ, OpTraHHU30BaHHBIX
00pa3oBaTeNbHBIMU OpraHu3aUsIMU B KaHUKYJISIPHBII NepUo;
¢ TIOBBIIIICHUC HpO(bCCCI/IOHaJ'IBHOFO MacCcTCpCTBa MEAArorndycCKux pa6OTHI/IKOB LOCHTpa, pCAIM3YIOIIUX
OCHOBHBIE U JIOTIOJIHUTENbHBIE 00IIe00pazoBarenbHble Mporpammbl. Cosznanue mnentpa «Touka poctay
IpeIoiaraeT pa3BuTHE 00pa30BaTEIILHON WHQPPACTPYKTYPHI 00IMIC00pa30BaTeILHON OpraHu3alvd, B
TOM qucle OCHAII[EHUE 0011eo0pa3oBaTeIbHOM OpraHu3aIu:
* o00opymoBaHHMEM, CpEACTBaMH OOYy4YeHHS ¥ BOCIUTAaHHUA Ui U3ydeHHss (B TOM  YHCIE
9KCIIEPUMEHTAIFHOT0)  MPEIMETOB,  KYpCOB,  AUCHMIUIMH  (MOAYJIEH)  eCTeCTBEHHO-HAyYHOU
HAIpaBJICHHOCTHU IIpHU pCain3alliid OCHOBHBIX O6HI€06pa3OBaT€J'IBHI>IX nporpamMm Mu AOIIOJHUTCIIBHBIX
o011eo0pa3oBaTeIbHbIX MPOTpaMM, B TOM YHCIE AN PACHIUPEHUs CO-JIEp)KaHUs Y4eOHBIX MPEIMETOB

«Du3uKa, «XHUMHAY, «buomorusy;
* 000Opya0OBaHUEM, CPEICTBAMU OOYUYEHMSI U BOCIUTAHUS AJISl peau3alyu MporpaMM JOMOIHUTEIBHOTO
o0pazoBaHus €CTECTBEHHO-HAYYHOMU HAIMPABJIECHHOCTEN;

¢ KOMIIbIOTCPHBIM U HHBIM O60py,Z[OBaHI/IeM.

KoHuenmus coBpeMeHHOro 00pa3oBaHusl MOAPA3yMEBAET, YTO B yUEOHOM 3KCIIEPUMEHTE BEAYILYIO
POJIb JTOJIKEH 3aHSITh CAaMOCTOSITEIIbHBIA MCCIEA0BaTENbCKUN yUeHNYeCKUil sKcriepuMeHT. COBpeMEHHbIE
SKCIIEPUMEHTAJIbHBIE HCCIIEOBAHMS 10 OMOJIOTMM YK€ TPYAHO MpPEICTaBUTh O€3 MCIONb30BaHUS HE
TOJIbKO aHAJIOTOBBIX, HO U IU(POBBIX M3MEPUTENbHBIX NpuOopoB. B denepanbHoM rocyaapcTBEHHOM
oOpazoBatensHOM cranaapre (PI'OC) mponucaHo, YTO OJHUM M3 YHUBEPCAIbHBIX YU4E€OHBIX JIEHCTBHUH,
npuoOpeTaeMbIX — yYallUMHUCS  JIOJDKHO  CTaTh ~ YMEHHME  «IIPOBEACHUS  OMBITOB,  MPOCTHIX
JKCIIEPUMEHTAIBHBIX MCCIIEN0BAaHUM, IPSMBIX U KOCBEHHBIX U3MEPEHUN C MCIOJIb30BAHUEM aHAJIOTOBBIX
U IU(POBBIX HW3MEPUTENBHBIX HPU-O0POBY». YUeOHBI SKCIIEPUMEHT 10 OWOJIOTHH, MPOBOJUMBIA Ha
TPaJMLIMOHHOM O0OpYIOBaHUU, O€3 NpuUMeHEHHs LU(POBHIX JIAOOPATOPHil, HE MOXET IMO3BOJUThH B
NOJIHOM Mepe peluTh BCe 3aJadyd B COBPEMEHHOM IKojJe. OTO CBS3aHO C pSAAOM IPUYMH:
* TpaJUIUOHHOE IIKOJbHOE O0OOpPYAOBAHHME H3-3a OrPAHUYEHHUS TEXHMUYECKHUX BO3MOXKHOCTEH He

MMO3BOJISAET MIPOBOJIUTH MHOTHE KOJIMYECTBEHHEIE HUCCIIETOBAHUS;
. JUTUTETbHOCTD MPOBEICHUS OMOJIOTHYECKHUX HCCIIEIOBaHNHN HE Bceraa
. corjacyercs c JUTMTEJILHOCTEHIO y4eOHBIX 3aHATHH;

* BO3MOXXHOCTb TIPOBEJCHHMS MHOTHMX MCCIIEOBAaHUN OTrpaHMYMBAETCs TPEOOBAHUAMU TEX-HHUKH
6esomacHoctn u Ap. Lludposas naboparopus MOJHOCTBIO MEHAET METOAUKY M COJEp)KaHHe
SKCHEPUMEHTAJIbHON JEATENIbHOCTH M pellaeT BhlllenepeuncieHHble mnpobiemsl. Llupokuii crekTp
JATYMKOB IO3BOJISIIOT YYalIUMCSl 3HAKOMUTBLCS C IapamMeTpaMu OHOJIOTMYECKOTO SKCIEpHMEHTa He
TOJIbKO Ha KaueCTBEHHOM, HO M Ha KOJMYeCTBEHHOM ypoBHe. [{udposas nabopaTopus mo3BojseT BeCTU
JUINTETIbHBIA OKCIIEPUMEHT JaXX€ B OTCYTCTBUM SKCIIEPUMEHTATOpa, a 4YacToTa WX U3MEpEeHHH
HEIOJIBJIaCTHA YeJIOBEYECKOMY BocHpusaTuio. B mpouecce popMupoBaHHs SKCIIEpUMEHTAIBHBIX YMEHHUH



yuyeHHK oOyyaercs TMpeacTaBiATh WHGPOpManMi0O 00 HCCIENOBAaHMM B UYETHIPEX  BUAAX:
* B BepOaJIbHOM: OIKCHIBATh SKCIIEPUMEHT, CO3/1aBaTh CJIOBECHYIO MOJIENb IKCIIEPUMEHTA, (PUKCUPOBATH
BHHMaHHE Ha M3MEPSIEMbIX BEIMYUHAX, TEPMUHOJIOTUH;
* B TAOJMYHOM: 3alOJIHATH TaONMIBI TaHHBIX, JISKAIIUX B OCHOBE MOCTPOCHUS IpauKoB (IIPH 3TOM Y
y4armxcs BO3HUKAET HepBUYHOE IpeCTaBICHNAE 0 Macmradax BEJINYMH);
* B rpadMuecKOM: CTPOWUTH IpadHKH MO TAaOJIMYHBIM JAHHBIM, YTO JaéT BO3MOXHOCTH IIE€pe-Xojaa K
BBIJIBIDKCHUIO TUIIOTE3 O XapaKTepe 3aBHCUMOCTU MEXIy BEIWYMHAMHM (TIPH 3TOM YUHUTEIb ITOKa3bIBACT
NPEUMYIIECTBO B BU3yTH3aLlUH 3aBUCHMOCTEH MEX/y BETMUYMHA-MH, HAIJIIJHOCTh 1 MHOTOMEPHOCTB); B
BU/IC MaTeMaTHYECKUX YypPaBHEHHWH: JaBaTh MAaTeMaTHYeCKOe OIHMCAHHE B3aMMOCBS3H BEIIMYMH,
MaTeMaTHYECKOe obobmeHue.
* (GopMHpOBaHHE HCCIEAOBATEIbCKUX YMEHUH Y4aIUXCs, KOTOpBIE BBIPAKAIOTCS B CIEIYIOIIUX
JEHCTBHSIX:

1. ompenenenue npoodIeMsl;
. IOCTaHOBKA MCCJIE0BATEIbCKOM 3aJaun
. INTAHUPOBAHHE PEIICHHS 33/1a4H;
. IOCTPOEHHE MO/ICIICH;
. BBIZIBIDKCHUE THITOTE3;
. OKCTIEpUMEHTAIbHASI IPOBEPKA TUIIOTE3;

~N N L B W N

. AHAJIM3 JaHHBIX OKCIICPUMCHTOB HJIN H&6JIIOIICHPII>1;

o0

. hopmynupoBaHu€ BHIBO/IOB.

B ocHOBY o00pa3zoBarenbHON TpOTPaMMBbl 3aJ0XKEHO TPUMEHEHHE IH(PPOBBIX JIA00OPATOPHIA.
TemaTuka NPENIOKEHHBIX SKCIEPUMEHTOB, KOJIMYECTBEHHBIX OIBITOB, COOTBETCTBYET CTPYKTYpE
OpUMEepHOM  00pazoBaTeNbHOM  mWporpamMmbl 1o Ouonoruu,  cojepkanuto  DexepanbHOrO
rocyaapcTBeHHOro obpazoBatenbHoro cranaapra (OI'OC) ocHoBHOTo 00111€T0 00pa30BaHus.

Ha ©0a3e nentpa «Touka pocta» obecrmeunBaercsi peanu3anus oOpa3oBAaTENbHBIX MPOTpaMM
€CTeCTBEHHO-HAYYHOW M TEXHOJIOTUYECKOH HaINpaBIeHHOCTEH, pPa3pabOTaHHBIX B COOTBETCTBUH C
TpeOOBaHUSIMH 3aKOHOJIATENBCTBA B cdepe oOpazoBaHWs W C y4d€ToM pekoMmeHmanmii PenepanbHOro
omneparopa ydueOHoro npenmera «buonorusi». O6pa3oBarenbHas MporpaMma MO3BOJISIET UHTETPUPOBATh
peanu3yemble 371eCh MOAXOIbI, CTPYKTYPY U COJICpIKaHUE MPU OpraHu3aiui 00y4deHus ononoruu B 5S—11
KJlaccax, BBICTPOEH-HOM Ha 0a3e Jr000ro M3 JOCTYNHBIX y4eOHO-METOJUYECKUX KOMIUIEKCOB
(YMK).HUcnonbs3zoBanue obopyaoBanus neHTpa «Touka pocta» npu peanusanuu ganHoi OIl mo3Bomser
co3/1aTh YCIIOBUS:
. TUIS paciupeHus CoJlepKaHus LIKOJIBHOTO OMOJIOTUYECKOTO o0pa3oBaHus;
* NIl TIOBBIIIEHHS T[103HABATEIbHOM aKTUBHOCTH OOYYAIOUIMXCS B €CTECTBEHHO-HAy4HOH 00JacTH;
* JUTSl pa3BUTHS JTUYHOCTU peOeHKa B Tpoliecce oOydeHus: OMOJIOTHH, €0 CIIOCOOHOCTEH, (hOPMUPOBAHUS
U yIIOBJIETBOPEHUS COLIMAJTILHO 3HAYUMBIX HUHTEPECOB u noTpeOHOCTEH;
e Uil paboThl ¢ OJAapEHHBIMU IIKOJbHUKAMHU, OPraHU3allud UX pa3BUTUS B PA3IMYHBIX OO0JIACTAX
o0pa3oBaTeNbHO, TBOpUECKOH AesTenbHOCTU. [Iprumensis udpoBblie 1adopaTOpuu Ha YpoKax OMOJIOTHH,
y4aliuecsi CMOTYT BBIMOJIHUTH MHOKECTBO Ja0OpAaTOPHBIX pabOT M HKCIEPUMEHTOB IO IMporpamme
OCHOBHOM LIKOJIBI.

buosorus pacrennii: /[pixanue nucteeB. Jpixanue kopHe. [lormonienue Boapl KOPHAMU PACTEHUIMA.
KopneBoe naBnenue. HMcnapenune Boabl pacteHussMU. DorocuHTe3. JIlpixaHue ceMsH. YCIOBHS
npopacTaHus CEeMSIH. TennontoOuBkIe u XOJIOJJOCTOMKHE pacTeHus.

3ooJorus: V3yueHue OJHOKJIETOUYHBIX J>KUBOTHBIX. V3yuyeHuEe BHEIIHETO0 CTPOCHUS JI07KJIEBOTO
yepBsi, HaONIOJIEHWE 3a €ro NEepeIBMKEHHUEM M peakUusMU Ha BHEIIHUE pasapaxeHus. M3ydenue
CTpPOEHHUSI MOJUIIOCKOB M0 BJIaXHBIM Mpenapatam. HM3yueHue MHOrooOpasus WIEHHCTOHOTHX IO
KOJIEKIMSIM. M3ydueHue ctpoeHus phl0 1Mo BIaKHBIM npenaparaMm. Vzydenue ctpoenus nrul. M3yuenue



CTPOCHHSI MIICKONMTAIOMIMX IO BIAXKHBIM IpernapataM. BogHble KXUBOTHBIE. TEMJIOKPOBHBIE U
XOJIOZTHOKPOBHBIE KUBOTHBIE
YesioBek u ero 310poBbe: 3yuenue kpoBoobparmienus. Peakius CCC Ha 103UpOBaHHYIO HATPY3KY.
3aBUCUMOCTh MEX]y Harpy3Koil U ypOBHEM 3HEpreTudeckoro oomena. 'azoo6men B nérkux. MexaHusm
n€rounoro apixanus. Peakums JIC wa ¢usnyeckyro Harpy3ky. JKusHeHHas EMKOCTb JIETKHUX.
BreinenutenbHas, ApixaTelbHas W TEpPMOpEryistopHas (yHkuus koxu. JledictBue ¢depmMeHTOB Ha
cyOcTtpar Ha npumepe Karanasbl. [IpucrnocoGIeHHOCTh OpraHM3MOB K  cpele  OOMTaHus.
Oo6mas ouostorusi: [eiictBue pepMeHTOB Ha cyOCTpar Ha npuMepe karanasbl. Paznoxenue H202.

Bnusuue pH cpeapl Ha aktuBHOCTH (epmMeHTOB. DakTOpbl, BIMSIIONIME Ha CKOPOCTh IIpoliecca
¢dorocunTe3a. M3ydyeHne KIETOK M TKaHEW PacTEeHW W KMBOTHBIX HA TOTOBBIX MHUKpOINpENnaparax U ux
onucaHue. BrIsBIeHHE M3MEHUMBOCTU y OPraHU3MOB. BBIsBIEHHE MPUCIOCOOIEHUN y OpraHU3MOB K
cpene oouTaHus (Ha KOHKPETHBIX IPUMEPAX ).

B oOpazoBarenbhoii mporpamme 10-11 kiaccoB npeacTaBIeHbI CIEAYIONINE Pa3aebl:

1. Knerka

2. Pa3mHOXeHME U pa3BUTHE OPraHU3MOB

3. OCHOBBI T€HETHUKU U CEJIEKIUU

4. Bun

5. DKkocucTembl

buonorndeckoe HaOMIOJEHHE W DKCIIEPHUMEHT TNPOBOAATCA B (opme JabopaTOpHBIX padoT u
JIEMOHCTpALHi. J[eMOHCTpAIIMOHHBIA YKCIIEPUMEHT MIPOBOJIUTCS B CICAYIOMIMX CIy4asx: a) UMEIOUIeecs
B HAIMYMHM KOJMYECTBO NPUOOPOB W LU(PPOBBIX JAaTYMKOB HE IMO3BOJSET OPraHU30BaTh
WHAUBUAYAIbHYIO, TAPHYIO WIH TPYIIOBYIO JIa0OpaTOPHYIO paboTy; 0) SKCIEpUMEHT UMEET HEOOIBIIYIO
MPOJOHKUTEIHLHOCTD U CII0)KHOCTh M BXOJUT B CTPYKTYPY YpOKa.

Oco0eHHOCTH cOJepKaHUsl CTPYKTYPHBIX KOMIIOHEHTOB padoyeii mporpaMMsl 1o 0HoJIoruM B 5—9
KJIaccax ¢ MCIoJIb30BaHueM 00opynoBaHus neHTpa «Touka pocra»

I[Inanupyemsbie pe3yabTarbl o0ydyeHusi mno kypcey «buomorms . 5—9 kuaace» .
[IpenmeTHBIE pe3yabTaThI:

1) dopmupoBaHHE IIEHHOCTHOTO OTHOIIEHUS K JKUBOM IMpHpoOJiE, K COOCTBEHHOMY OpIaHU3MY;
MOHUMaHHE POJIU OMOJIOTUH B (POPMUPOBAHUH COBPEMEHHOI €CTECTBEHHO-HAyYHON KapTHHBI MUPA;

2) yMeHUe NPUMEHATh CUCTEMY OMOJOIMUYECKUX 3HAaHUM: paCKpbIBaTh CYIIIHOCTh KHMBOI'0, HA3bIBATh
OTJINYUSA JKMBOIO OT HEXHMBOIO, IIEPEUYMCIATH OCHOBHBIE 3aKOHOMEPHOCTH  OpraHU3alMH,
(YHKLIMOHUPOBAaHUS OOBEKTOB, SBJICHUH, MPOIECCOB MXHBOW TMPHUPOJBI, 3BOJIOLNMOHHOIO Pa3BUTHS
OpPraHMYECKOr0 MHpa B €ro €JUHCTBE C HEKMBOW NHPUPOJIOH; cHOpMHPOBAHHOCTH MPEICTABIECHUN O
COBPEMEHHOM TEOPUU IBOJIFOLIMU U OCHOBHBIX CBUETEIBCTBAX IBOJIIOLINY;

3) BiageHUE OCHOBAMM MOHSATHIHOIO ammapara M Hay4yHOTO si3blka OWOJIOTMH: HCIOJIB30BaHUE
W3YYEHHBIX TEPMUHOB, TIOHITHH, TEOPH, 3aKOHOB M 3aKOHOMEPHOCTEH N1J1si 0OBSICHEHHST HAOJI01aeMbIX
OMOJIOTNYECKUX 0OBEKTOB, SIBJICHUIN U MTPOLIECCOB;

4) nmoHuMaHHE CIOCOOOB MOJYYEHHsT OMOJIOTMYECKUX 3HAHUM; HAJMYUE OMbITA HCIOJB30BAHMS
METO0B OHOJIOTHHM C LENbI0O H3YyYEHHs >KUBBIX OOBEKTOB, OMOJIOTMYECKUX SIBICHMA M MPOIECCOB:
HaOJro/IeHue, ONMCAaHKE, MPOBEICHUE HECIOXKHBIX OMOJIOTMYECKUX OIBITOB M SKCIEPUMEHTOB, B TOM
YHCIIE C UCTIOIb30BAaHUEM aHAIOTOBBIX U U(POBBIX MPUOOPOB U HHCTPYMEHTOB;

5) yMeHue xapakTepu30BaTh OCHOBHBIE TPYIIIbI OPraHU3MOB B CHCTEME OPraHMYECKOro mupa (B
TOM 4HCJIe BUPYCHI, OaKTEpPUU, PACTEHHUS, IPUOBI, ’KUBOTHBIE): CTPOCHUE, IPOLECCHI KUZHECATENbHOCTH,
UX MPOUCXOKJIEHUE, 3HAYCHUE B IIPUPOJIE U )KU3HU YEIIOBEKA;



6) yMeHHe OOBSACHATH MOJIOKEHUE YEIOBEKa B CUCTEME OPTaHNYECKOTO MHpPA, €r0 MPOUCXOKICHHUE,
CXO/ACTBA M OTJIMYUS YEJIOBEKAa OT JKMBOTHBIX, XapaKTepU30BaTh CTPOCHHE U  IPOLECCHI
KHU3HEIEATSIIbHOCTH OpraHu3Ma YeJOBEeKa, €ro IMPHCIOCOOJECHHOCTh K Pa3IMYHBIM HKOJIOTHYECKUM
¢axTopam;

7) yMeHUEe ONMCHIBATh KJIETKH, TKAHH, OPraHbl, CHCTEMbl OPIaHOB U XapaKT€pPU30BATh BaKHEHIINE
OuosIornyeckre NpoLecchl B OpraHu3Max pacTeHUH, )KUBOTHBIX M YEJIOBEKa;

8) chopMHUPOBAaHHOCTH MPEACTABIECHUI O B3aMMOCBSA3HM HACJIEJOBAHUS IOTOMCTBOM IPU3HAKOB OT
poAMTENbCKMX (OpPM C OpraHu3alved KIeTKM, HaJudyueM B HeH XpOMOCOM Kak HOCHUTesed
HacJIeICTBEHHON MH(OopMaIK, 00 OCHOBHBIX 3aKOHOMEPHOCTSX HACJI€ZI0BaHUS IPU3HAKOB;

9) chopMHPOBAHHOCTD MPEACTABICHUA 00 OCHOBHBIX (DaKTOpax OKpYKarolleill Cpeabl, MX POJIH B
KHU3HEIEATEILHOCTH U BOJIOIMH OPTaHU3MOB; MPEJICTaBICHUE 00 aHTPOIIOTeHHOM (aKTope;

10) cdopMHpOBaHHOCTh NPEACTABICHUH 00 HSKOCHCTEMAax M 3HAYEHUH OMOpasHOOOpas3us; o
r7100aTbHBIX KOJOTHUYECKUX MpoOIeMax, CTOSAIIMX Tepe]l YeI0BEYECTBOM U CIIOCO0ax MX MPEOI0JICHHUS;

11) ymenue pemarh yueOHble 3a7aud OMOJIOTMYECKOTO COJECpPXKAHMSA, B TOM 4YHCIE BBIABIATH
IPUYMHHO-CJIEICTBEHHbIE CBSI3U, NPOBOJUTH pPacuéThl, JelaThb BbIBOABI HAa OCHOBAaHMM IOJYYEHHBIX
pe3ysbTaToB;

12) ymeHue co3aBaTh U IPUMEHSTH CIIOBECHBIE U TpapUuecKue MOJAEIH Ul OOBSICHEHUS CTPOCHUS
KHUBBIX CUCTEM, SIBJICHUI U IPOIIECCOB KUBOW TIPUPOIBI;

13) moHrMaHMe BKJIaJa POCCUACKUX U 3apYOCKHBIX YUEHBIX B Pa3BUTHE OMOJIOTUIECKUX HAYK;

14) BnaseHre HaBbIKaMH pabOTHI ¢ HHPOpMALEH OMOIOrMYECKOro COAepKaHMs, IPEICTaBICHHON
B pasHoil ¢opme (B BUIE TEKCTa, TAOMUYHBIX [AHHBIX, CXEM, TpaUKOB, IUarpamMm, MOJEJEH,
N300pakeHHit), KPUTHUECKOT0 aHaJIN3a HHPOPMALIMHU U OLIEHKU €€ JOCTOBEPHOCTH;

15) ymeHue nmiuaHUpoBaTh MOJ PYKOBOJCTBOM HACTAaBHUKA M MPOBOJIUTH y4yeOHOE HCCIIeOBAaHUE
WIN TPOEKTHYIO paboTy B 00jacTu OMOJIOTHM; ¢ YY€TOM HaMEeYeHHOH Leiu (GopMyaupoBaTh Npoliemy,
TUIIOTE3Y, CTaBUTh 3a/1a4M, BEIOMPATh a/leKBaTHbIE METO/bI Ul UX pelieHus], (JOpMYyIHpPOBATh BHIBObI;
yOJIMYHO MPEACTABIATh OJyYEHHbIE PE3YIbTAThL;

16) yMeHrEe HHTErpUPOBATH OMOJIOTUYECKHE 3HAHHSI CO 3HAHUSMU JIPYTUX YUECOHBIX MTPEIMETOB;

17) chopMUpPOBaHHOCTH OCHOB JKOJOTHYECKONW TI'pPaMOTHOCTHU: OCO3HAHHE HEOOXOAMMOCTH
JNEUCTBUM TI0O COXpaHEHWI0 OuopazHooOpa3usi W OXpaHe MPUPOJIHBIX HKOCUCTEM, COXPAHEHUIO U
YKPEIUIEHUIO 3/10pOBbSl YEJIOBEKa; YMEHHE BBIOMpaTh II€JIeBbleé YCTAaHOBKM B CBOMX JICHCTBUAX U
MOCTYIKaX 110 OTHOILIEHUIO K KUBOU IPUPOAE, CBOEMY 3J0OPOBBIO U 310POBBIO0 OKPYKAIOIINX

18) ymeHue uCnonb30BaTh NMPUOOPETEHHbIE 3HAHUS W HABBIKM JJIS 3740pOBOro olOpas3a >KU3HH,
cOaJaHCUPOBAHHOTO NHUTAHUA U (U3NYECKOH AaKTHUBHOCTH; HENpPUATHE BPEIHBIX MPHUBBIYEK U
3aBHCUMOCTEH; yMEHHE MPOTHUBOAEHCTBOBATH JKEHAYYHBIM MAHUITYJISLIUAM B 001aCTH 3/J0POBbS;

19) oBnaneHue mpueMaMM OKa3aHHs MEPBOW INOMOIIM YEJIOBEKY, BBIPAIIMBAHUS KYJIbTYPHBIX
pacTeHMi U yxo/1a 3a JOMalTHUMH KUBOTHBIMHU.

I[Inanupyemsbie pe3yabTarbl o0OydyeHussi 1o kypey «bwonorma . 10—11 kaace»
OcBoenne yuebHoro mnpeamera «buonorus» Ha ypoBHE cCpelHEro oOIero ooOpa3oBaHUs JIOJIKHO
o0ecrieynBaTh  JOCTHXKEHHE  CIEIYIOIIUX  MPEAMETHBIX, METanpeAMETHBIX U  JMYHOCTHBIX

00pa3oBaTeNbHBIX pE3yJIbTaTOB.
IIpenmerHble pe3yJibTaThl
[IpeameTHbIE pe3yabTaThI oOyueHus ouonoruu JTOJIKHBI o0ecrneunBaTh:

* (hopMUpOBaHME IIEHHOCTHOI'O OTHOILLIEHUS K KMBOW NpUpPOJIE, K COOCTBEHHOMY OpraHU3MYy; TOHUMaHue
ponu  Ouonoru B (OPMHUPOBAHMM  COBPEMEHHOM  €CTeCTBEHHOHAYYHOM  KapTHUHBI  MUDA;
* yMEHHE MNPHUMEHSTh CUCTEMY OWOJIOTMYECKHUX 3HAHWM: PACKpbIBaTh CYIIHOCTh JKUBOTO, HAa3bIBaTh
OTJINYUS JKMBOIO OT HEXHMBOIO, IIEPEUYMCIATH OCHOBHBIE 3aKOHOMEPHOCTH  OpraHU3allMH,



(GYHKIIMOHUPOBAHUST OOBEKTOB, SIBICHUMN, MPOIECCOB JKUBOW TMPUPOJBI, IBOJIOIMOHHOTO DPA3BUTHIL
OPraHU4eCKOro MHpa B €ero €IUHCTBE c HEXUBOU IIPUPOIOH;
* cOPMUPOBAHHOCTH MPEACTABICHUI O COBPEMEHHON TEOPUU IBOJIOLMU U OCHOBHBIX CBHUJETEIILCTBAX
HBOJIIOIUY;

* BJIaJICHUE OCHOBAaMU MOHATHIHOIO arapara U Hay4HOTO S13bIKa OMOJIOTHUU: HCIIOIb30BAHUE U3yUYEHHBIX
TEPMHHOB, TIOHATUH, TEOpUH, 3aKOHOB U 3aKOHOMEpPHOCTEW il OOBSICHEHHS HaOJI0JaeMbIX
OHOJOTNYECKHUX 00BEKTOB, SIBIICHUN u MIPOLIECCOB;
* IOHMMAaHHE CIOCOOOB IMOJIyYeHUsS OMOJOTMYECKUX 3HAHWI; HAJIMYHE OIbITa MCHOJIb30BAaHUS METOJI0B
OHMOJIOTUH C LIETBI0 M3YyYEHUS JKUBBIX OOBEKTOB, OMOJIOIMYECKUX SBIICHUN U MPOIECCOB: HAOIIOACHUE,
ONHMCaHUEe, TPOBEJACHUE HECIOXHBIX OHOJOTUYECKHX OIBITOB U OKCIEPUMEHTOB, B TOM YHCIE C
MCI0JIb30BaHUEM aHaJIOTOBBIX u U (POBBIX npubopoB u WHCTPYMEHTOB;
* YMEHHUE XapaKTepU30BaTh OCHOBHBIC T'PYIIBI OPraHU3MOB B CHCTEME OPraHWYecKoro mMupa (B TOM
YHCIIe BUPYCHI, OAKTEPUHU, pACTEHUS, TPUOBI, )KUBOTHBIC): CTPOSHUE, MTPOLIECCHI KUZHEACITEILHOCTH, UX
IIPOUCXOXKICHUE, 3HaYCHHE B pupoe u KU3ZHU YeNI0BeKa;
* yMEHHE OOBSCHATH IMOJOXKEHHE YeJOBeKa B CHCTEME OpPraHMYecKOro MHpa, €ro MPOUCXOXKICHUE,
CXOACTBA U OTJIMYHS YelOBEKa OT IJKUBOTHBIX, XapaKTEpHU30BaTb CTPOCHHE M  IPOLECCHI
KU3ZHEJEATEIbHOCTH OpPraHu3Ma 4YeJloBeKa, €ro IMPUCHOCOOIEHHOCTh K PAa3IMYHBIM SKOJIOTUYECKUM
dakropam;

* yYMCHHE WCIIOJIb30BaTh MPHOOPETEHHBIC 3HAHWUS W HABBIKM JUIS 3JI0POBOTO 00pasza KHU3HH,
cOAaHCUPOBAHHOTO THUTAHWS ¥ (U3HYECKON aKTUBHOCTH, HEMPUATHE BPEIAHBIX TPUBBIYCK U
3aBUCHUMOCTEH; yMEHHE IPOTHUBOACHCTBOBATh JDKCHAYYHBIM MAHHITYJSIIUSAM B 00JacTH 370POBbBS;
* YMEHHE ONUCHIBATH KIETKU, TKAHW, OPraHbl, CHCTEMbl OPraHOB M XapaKTepU30BaTh BaKHEUIIUE
OHOJIOrHYecKHe MIPOLIECCHI B OpraHu3mMax pacTeHuid, YKUBOTHBIX u YeN0BeKa;
* c(hOpMUPOBAHHOCTh MPEACTABICHUI O B3aMMOCBSI3U HACJIEIOBAaHUS MOTOMCTBOM IPHU-3HAKOB OT
poauTeNbCcKUX (OpM € OpraHu3alUeil KIeTKH, HaJlhuuyueM B HEH XpPOMOCOM Kak HOCUTENeH
HACJICACTBEHHOW wWH(OpMamuu, 00 OCHOBHBIX 3aKOHOMEPHOCTSX HACJICIOBaHUS IPU3HAKOB;
* c(hOPMHUPOBAHHOCTh TMPEICTABICHUI 00 OCHOBHBIX (DaKTOpax OKPYKAIOMICH Cpeabl, MX pOJId B
JKU3HEICSITEIIbBHOCTA M DBOJIIOIMK  OPTaHM3MOB; TPEJCTaBIeHHE 00 aHTpOMmoreH-HOM (akTope;
* chOpMHPOBAHHOCTh TMPEACTABICHUN 00 HKOCHUCTEMAax M 3HAYEHWU OMOpa3HOOOpa3us; O TIIOOATBHBIX
JKOJIOTHUECKUX TpobieMax, CTOSIIMX Teped YeNOBEYECTBOM U CHOCO0aX WX TMPEOJIOJICHUS;
* YMEHHE pellaTh y4eOHbIE 3a/Jaud OMOJOTMUYECKOTO COJIEpKaHHsS, B TOM YHCIIE BBIABIATH MPUYUHHO-
CJIE/ICTBEHHBIE CBSI3U, MIPOBOJIUTH PACUEThl, JI€JaTh BBIBOJAbBl HA OCHOBAHMM IMOJYYEHHBIX pPE3YyIbTaTOB;
* YMEHHUE CO3/1aBaTh U MPUMEHSTH CIOBECHBIC U Ipaduueckre MoaeH Al OOBICHEHUS CTPOSHUS KUBBIX
CUCTEM, SIBJICHUU u MIPOLIECCOB JKUBOU MIPUPO/JIBI,
* TIOHMMaHUE BKJIaJla POCCUMCKUX U 3apyOeKHBIX YYEHBIX B pa3BUTHE OHOJOTMYECKUX HAYK;
* BIAJCHUE HABBIKAMHU pPabOTHI ¢ HHQPOpPMANMEH OHOJOTUYECKOTO COJEepKaHUs, MPEACTaB-JICHHON B
pasHoii ¢opme (B BHUIE TEKCTa, TaOJMYHBIX JaHHBIX, CXeM, TpaduKoB, AWarpaMMm, MoOJIEJeH,
W300paKEHHI),  KPUTHYECKOTO  aHaiM3a  HMHPOpPMAIIMM W OLEHKH €€  JOCTOBEPHOCTH;
* yMEHHE IUIAaHUPOBATh IMOJ PYKOBOJICTBOM HACTaBHHKAa W TMPOBOJUTH y4eOHOE HCCIEIOBaHUE WU
MPOEKTHYIO paboTy B 00JacTH OMOJNOTHH;, ¢ Y4€TOM HaMEUYeHHOW Ienu (HopMylIupoBaTh Mpodiemy,
TUIOTE3Y, CTAaBUThH 3a/1a4yM, BHIOMPAThH aIeKBaTHBIE METOJBI JUIS UX pelieHwus], (opMyIHpoBaTh BHIBOIBL;
myOIMYHO MPEACTABIATh MOJTyYEHHBIE pe3ynbTaThl;
* yYMEHHE HWHTETPUPOBATh OHOJIOTMYECKHE 3HAHHUS CO 3HAHMSIMH JPYTHX YYEOHBIX TPEIMETOB;
* chopMUPOBAaHHOCTH OCHOB JKOJIOTMUECKOW TPaMOTHOCTH: OCO3HAHHE HEOOXOJMMOCTH JEUCTBHH IO
COXpaHEHUI0 OMOPa3HOOOpa3Hs U OXpaHE MPUPOTHBIX IKOCUCTEM, COXPAHEHUIO M YKPETUICHHUIO 3/I0POBbS
YEJIOBEKa; YMEHHE BBHIOMPATH IIE€JIEBbIE YCTAHOBKH B CBOMX JEHCTBHUSIX M IMOCTYMKAaX MO OTHOIICHHUIO K



AKUBOU IIpUpOJE, CBOEMY 3/10pPOBBIO u 3JI0pPOBBIO OKPY’KaOILUX.
MertanpeameTHble pe3yJibTaThl

YHuBepcaabHbIe [O3HaBaTEJIbHbIE JEUCTBUSA bazoBbie JIOTUYECKUE JIEUCTBUS:
* BBUIBIATH M XapaKTEPU30BaTh CYIIECTBEHHbIC INPU3HAKKA OMOJIOTUYECKUX OOBEKTOB (SIBICHHIN);
* YCTaHABIIMBATh CYIIECTBEHHBIA MpPHU3HAK KIACCHU(PUKAIUU OUOIOIMYECKUX OOBEKTOB, OCHOBAHUS IS
00001eHus u CpaBHEHMSI, KpUTEpUU POBOJAMMOIO aHaln3a;
* c y4€TOM IMpPEAJIOKEHHON OMOJIOrMYecKOol 3aJauyd BBISBISATH 3aKOHOMEPHOCTH M IPOTHBOpPEUHs B
paccMaTpuBaeMbIX (akTax W HaOMIOJEHUSIX; MpearaTh KpUTEPHH IS BBISBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUMH;
* BBIBJIATH JeQUUUTH WHPOPMALUU, NAHHBIX, HEOOXOIMMBIX JUIS PEIICHHs IOCTAaBICHHOM 3a/auu;
* BBUIBJIATH NPHUYUHHO-CIICICTBCHHBIC CBS3M TPU H3YyYCHUH OHMOJIOTWYECKUX SIBJICHHUH M IIPOLIECCOB;
JIeJIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM JI€TYKTUBHBIX U UHAYKTUBHBIX YMO3aKIOUEHUH, YMO3aKIIOUEHUH 110
AQHAJIOTUH, bopmynupoBaTh TUIOTE3bI 0 B3alMOCBS35X;
* CaMOCTOSITENILHO BBIOMPATh Coco0 perieHus yueOHol OMoIorniyeckoi 3a1aum (CpaBHUBATh HECKOJIBKO
BapHAHTOB pEUIeHMs, BbIOMpaTh HauOoliee MOAXOASIIUN C Y4ETOM CaMOCTOSITENbHO BBIJEICHHBIX
KPUTEPHUEB).
Ba3oBbie HCCIe10BATEIbCKUe nelicTBUS:
. UCII0JIb30BATh BOIIPOCHI KaK UCCIIEIOBATEIbCKUN UHCTPYMEHT MIO3HAHUS;
* (GopMyIHpOBaTH BONPOCH], (PUKCUPYIOIINE PA3PhIB MEXKIY PEabHBIM M JKEJIATEIbHBIM COCTOSHHEM
CUTYalluH, 00bEKTa, U CAMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JJAHHOE;

¢dopMupoBaTh Trunore’y 00 HUCTUHHOCTH COOCTBEHHBIX CYXACHUM U CYKIEHUU JApYyTrux,
apryMeHTUPOBATh CBOIO MO3UIIHIO, MHEHHUE;
* TPOBOAUTH IO CaMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIBIT, HECIOXKHBIA OHOIOTHYECKUil
9KCIIEPUMEHT, HEOOJbIIOE HCCIEIOBAHUE MO YCTAHOBJICHHIO OCOOCHHOCTEH OHMOJOTHYecKOro oObeKTa
U3YYEHHUS, IPUYUHHO-CIIEJACTBEHHBIX CBSI3eH U 3aBUCHUMOCTEH OMOJOTHYECKHX OOBEKTOB MEXKIY COOOM;
* OICHHMBATH MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OPMAILMH, MOJYYCHHOH B XOAE OHOJOTHYECKOTO
UCCIIEI0BAHMS (3KCIepuMeHTa);
* CaMOCTOSITENIBHO (pOPMYJIMPOBATH 00OOIIIEHUS U BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHMUS,
OMbITa, MCCIEAOBaHUSA, BJIAaJE€Th HMHCTPYMEHTaMH OLIEHKH JIOCTOBEPHOCTH IIOJYYEHHBIX BBIBOJIOB U
0000I11IEeHMI;
* MPOTHO3MPOBATH BO3MOXKHOE JalibHEiIIee pa3BUTHE OMOIOTMYECKHX MPOLECCOB U UX MOCIEACTBUS B
AQHAJIOTHYHBIX MM CXOAHBIX CUTYallUsAX, @ TAKXKe BBIIBUTATh MPEANOJIOKEHUS 00 UX PAa3BUTHUU B HOBBIX
YCIIOBUSAX " KOHTEKCTaX.
Pabora c uHopMmanuei:
* MPUMEHSTh PA3IUYHbIE METOJbl, HHCTPYMEHTBI M 3alpoChl IPU IMOHMCKE U 0TOOpe OMOIOrHYecKoit
MH(GOpMallMU WM JAAHHBIX U3 UCTOYHUKOB C Y4ETOM NPEUIOKEHHON yueOHOW OMOJIOrMYecKoil 3amauu;
* BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH OMOJIOTMUYECKYI0 MH(QOpPMAIIUIO
Pa3IUYHbIX BUJIOB u bopm MIpE/ICTaBICHMUS;
* HaXOJUTh CXOJHbIE apryMEHTHI (IIOATBEP)KJAIOIINE WM OMPOBEPTaIOLINe OJIHY U TY XK€ HJIEI0, BEPCHUIO)
B pa3IMYHbIX MH(POPMALIMOHHBIX HCTOYHUKAX;
* CaMOCTOSITEIbHO BBIOMpATh ONTHUMAJIbHYIO (OpMY HpeICTaBiIeHHUS WH(OPMAIMU U WILIIOCTPHUPOBATH
pelraeMble 3a/laud HECJIOKHBIMU CXEMaMH, JuarpaMMaMH, WHOW Tpapukod M HX KOMOMHALUAMU;
* OLIEHUBATh HAJEKHOCTh OMOJOTHYECKONH MH(OPMAILMU MO KPUTEPUSIM, MPEIOKEHHBIM YUUTEIEM WU
c(hopMyJIMPOBaHHBIM CaMOCTOSITEIILHO;
. 3¢ (HeKTUBHO 3allOMHUHATH u CUCTEMATU3UPOBATH uH(pOpMaILIHIO;
* OBJIAJIETh CUCTEMON YHUBEPCAJIBHBIX IMO3HABATENbHBIX AEHCTBUI oOecrneunBaeT cHOpPMHUPOBAHHOCTD



KOTHUTHUBHBIX HAaBBbIKOB 06yqafoumxca.
YHuBepcajibHble KOMMYHHUKATHBHbIE 1€l CTBUSI
OO0menne:

* BOCHOPHHHMATH W (OPMYIHPOBATH CYXKICHHUS, BBIPAKATH OMOIMH B TIPOIECCE BBITOTHEHUS
NPaKTUYECKUX U JIAOOPATOPHBIX PabOT; BhIpaKaTh ceOs (CBOIO TOYKY 3pPEHHUsI) B YCTHBIX U MTHMChMEHHBIX
TEKCTaXx;

* pacno3HaBaTh HeBepOAIbHBIC CpPEICTBA OOLICHMS, IOHUMATh 3HAYCHHUE COIMAJIbHBIX 3HAKOB, 3HATH H
pacrio3HaBaTh MPEANOCHUIKA KOH(IMKTHBIX CUTYyallMid W CMSATYaTh KOH(IMKTBI, BECTH IEPETOBOPHI,
* MIOHUMAaTh HAMEPEHHUsI APYTUX, MPOSIBIISATh YBRKUTEILHOE OTHOLICHHE K COOCCEHUKY H B KOPPEKTHOM
dbopme (hopMyIpoBaTh CBOH BO3PAKEHUS;
* B XOJIC IMaJIora W/ WM JUCKYCCHH 3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOi OMOIOTHYECKON TeMbI
U BBICKAa3bIBaTh HJICH, HAICJICHHBIC HA PEUICHUE OWOJIOIMYECKOM 3aJaud W IOJyICPIKaHHe
0J1aroKeaaTeIbHOCTH 0011IeHUS,;
* COTIOCTABIISATH CBOU CYXJICHUS C CY)KICHHUSMU JAPYTHX YYACTHUKOB JHAJIOra, OOHAPYKUBATh Pa3IHuue U

CXOJICTBO MO3HUILIUH;
e MyOJMYHO IIPEACTABIATL PE3YALTATHl BBIMTOJIHEHHOIO OHOJOTMYECKOr0 ONbITa (DKCIEpUMEHTA

9
HCCIIeN0BaHus, MIPOCKTA);

* CaMOCTOSITETILHO BBIOMpATh (POpMAT BBICTYIUICHHS C Y4ETOM 3a7ad MpPe3eHTAIMu U OCOOCHHOCTEH
ayUTOPUU U B COOTBETCTBUU C HHUM COCTABJIATH YCTHBIE U IMHUCbMEHHBIE TEKCTbI C HCIOJIb30BAaHUEM
WUTIOCTPaTUBHBIX MATEPUAJIOB.

CoBmecTHast NeATeJIbHOCTD (coTpyaHMYecTBO):
* MOHUMATh W HKCIOJb30BATh MPEUMYIIECTBA KOMAaHIHOW M HMHIUBUAYAIbHOW pabOTHI MPHU pEIICHUU
KOHKPETHON OMOJIOTHYECKOM IPpoOIeMbl, 000CHOBBIBATh HEOOXOUMOCTh MPUMEHEHHS TPYNIIOBLIX (HOopM
B3aUMO/ICUCTBUS npu peleHnn MIOCTaBJIECHHOMN yueOHOMI 3a/1a4u;
* IPUHUMATh LI€JIb COBMECTHOW JEATEIbHOCTH, KOJUIEKTUBHO CTPOUTH JEHUCTBHS MO €€ JOCTHIKEHHIO:
pacrpenensTb poJiH, JOrOBapUBATHCS, OOCYKIATh NMPOLECC M PE3yabTaT COB-MECTHON PabOTHI, YMETh
0000m1aTe MHEHHSI HECKOJBKHX JIIOJCH, MPOSBISTH TOTOBHOCTH PYKOBOIUTH, BBIIOJHSITH MOPYYEHUS,
HNOTYUHSATHCS;
* JIJAHUPOBATh OPraHU3AlMI0 COBMECTHOM pabOThI, ONPEAEATh CBOIO poJib (C YUETOM MpEANOYTEHUN U
BO3MOXKHOCTEH BCEX YYaCTHHKOB B3aMMOJEHCTBHS), PACHPENEIATh 3a-Jaud MEX]Iy YiIeHaMH KOMAaH/b,
y4acTBOBaTh B IPYNIOBBIX (opMmax paboThl (00CYXJIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbBI» U
UHBIC);
* BBIMOJHATH CBOIO YacTh pabOTHI, TOCTUTaTh KAaue€CTBEHHOIO pe3yjbTara IO CBOEMY HAIpaBIICHUIO U
KOOpAMHHUPOBAaTh CBOM JEeNCTBUS C JIpYTUMH YJIEHAMU KOMaH/Ibl;
* OLIEHMBAaTh KauyeCcTBO CBOEro BKJIaJa B OOMMH MPOAYKT IO KPUTEPUSAM, CaMOCTOSITEILHO
c(OpMyJIMPOBAaHHBIM yYYaCTHHUKAaMHU B3aMMOJEHMCTBUS; CpaBHMBATh PE3YJIbTAaThl C MCXOJHOW 3anayeil u
BKJIQJ] KaKJIOTO 4J€Ha KOMaHJbl B JOCTH)KEHHME DPE3yJbTaTOB, Pa3AeisiTh cpepy OTBETCTBEHHOCTH U
HPOSIBISATH TOTOBHOCTh K MIPEI0OCTABIIEHUIO oTuéTa nepen TpYIIO;
* OBJIQJETh CHCTEMOM YHHUBEpPCAIbHBIX KOMMYHUKAaTHUBHBIX JeMCTBUHM, KOTOpas oOecrneunBaeT
c(OPMHPOBAHHOCTh  COLMAJBHBIX HABBIKOB M  3MOIMOHAJIBHOIO  HHTEIUIEKTa  OOYdJarolIuXcs.
YHuBepcanbHbIe peryJsTHBHbBIC 1eHCTBHSA

Camoopranuzanus:
* BBIABJIATH NMPOOJIEMBI JJI PEIICHUs B KU3HEHHBIX U YUYE€OHBIX CHUTYAIUSX, UCIIONb3ysd OMOJIOTHYECKUE
3HAHUS;
* OPUEHTUPOBATHCA B PA3IMYHBIX MOAX0JaX MPHUHATHS pelIeHU (MHAUBHUIYyaIbHOE, IPUHSITHE PELICHUS
B rpymmne, [IPUHATUE penieHui rpynmnomn);
* CaMOCTOSITEJIBHO COCTAaBJISITh AJITOPUTM pEIICHUS 3a/1auM (MM €ro 4acTb), BEIOMPATh CIOCO0 perieHus



y4eOHOIl OMOIOTHYECKOM 3a7auM ¢ Y4€TOM MMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh npeJuiaraeMble BapUaHTHI peLICHMIA;
* COCTABJIATH IJIaH JCHCTBHIA (IUIaH peanu3aliil HaMEYEHHOTO JTOPUTMA PEIIeHHs), KOPPEKTUPOBATh
NPEUIOKEHHBI allTOPUTM C Y4ETOM TMONYYCHHS HOBBIX OHOJOTHMUECKHMX 3HAaHUH 00 H3yyaeMoM

OHOJIOTTYECKOM 00BEKTE;
. JeNaTh BBIOOD u Opath OTBETCTBEHHOCTh 3a peleHue.
CaMOKOHTPOJIb (pediexcus):
. BIIAJICTh croco0aMu CaMOKOHTPOJIA, CaMOMOTHBAI[UU u pediekcun;

* JaBaTb  AaJEKBaTHYK0  OLEHKYy  CUTyalMM MW  Ipejjaratb  IlaH €€  U3MEHEHHS,;
* YYUTBIBATh KOHTEKCT U IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbh IIPU PELIEHUM Yy4eOHOM
OMONIOTHYECKOM  3agaud,  AJanTUpOBaTh  pPEHICHHE K  MCHSIOIUMCS  OOCTOSATENIbCTBAM;
* OOBSICHATH TNPHYUHBI JOCTHXKEHHUS (HEIOCTMIKECHHUS) PE3YJIbTAaTOB JEATEIIbHOCTH, IaBaTh OICHKY
npuoOpeTéHHOMY  OMBITY, YMEThb  HAXOAWTh  TO3UTHBHOE B  MPOU3OMICAIICH  CHUTyaIuw;
* BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb Ha OCHOBE HOBBIX OOCTOSTENILCTB, U3MEHUBIIMXCS CUTYaIHH,

YCTAaHOBJICHHBIX OIHI/I6OK, BO3HHMKIINX pr,I[HOCTeﬁ;
® OLICHUBATb COOTBCTCTBUC pe3yiibTara oeian u YCJIOBUSIM.
9MOHHOH&J’IBHHI>1 HHTCIJICKT:

® pasinyarh, Ha3bIBATh n YIIPABJIATDH CcOOCTBEHHBIMHA SMOIUAMHU u SMOIUAMHU APYTHUX;
¢ BBIABJIATH U aHAJIM3UPOBATH IMIPUYUHBI 3MOIII/H>'I;
* CTaBUThb cebOI Ha MECTO ApPyroro 4eJjaoBCKa, IMOHMMATb MOTHUBBI W HAMCPCHUA OPYIroro,

. perynupoBarb croco0 BBIPKECHUS SMOITUH.
IpunsTue cedst " APYrux:
. OCO3HAHHO OTHOCHUTBCS K IpYroMy YeN0BEKY, ero MHEHHUIO;
. MpU3HABATh CBOE paBo Ha OLINOKY u TaKkoe xKe paBo JIPyToro;

* OTKpBITOCTb cebe u JapyruM; 6 OCO3HaBaThb HEBO3MOXKHOCTh KOHTPOJHPOBATH BCE BOKPYT;
* OBJIQJIETh CHUCTEMOM YHUBEPCAJIBHBIX YUEOHBIX PETYJIATHUBHBIX JEHCTBUM, KOTOpas oOecreunBaeT
Q)OpMHpOBaHI/IC CMBICJIOBBIX YCTAHOBOK JIMYHOCTH (BHYTpCHHﬂSI IIo3nnus JII/ILIHOCTI/I), N XKU3HCHHBIX
HaBBIKOB  JINYHOCTU  (ympaBiieHHs  CcOOOH,  CaMOJUCHUIUIMHBI,  YCTOH-YMBOTO  IOBEJCHHUS).
JIn4HOCTHBIE pPe3yJIbTaThl

IIarpunornyeckoe BOCIIHTaHHE:
* TMOHMMAaHHE IICHHOCTH OHONOTHYEeCKOW Hayku, €€ pOJIM B Pa3BUTUHU YEJIOBEUECKOTO OOIIEeCcTBa,
OTHONIEHHE K OHOJIOTMU KaK Ba)XKHOW COCTaBIAMOIIEH KyIbTYpbI, TOPAOCTh 3a BKIIAJ POCCUMCKUX W
COBETCKHX YUEHBIX B pa3BUTHE MHUPOBOM OuonornuecKon HayKHU.
I'paxxnanckoe BOCIIUTAHHE:
* TOTOBHOCTh K Pa3HOOOpPa3HOM COBMECTHOM JESTEIHHOCTH TPH BHITIOJIHEHUH OMOJIOTMYECKHUX OIBITOB,
OKCIICPUMCHTOB, I/ICCJ'IGI[OBaHI/Iﬁ U TIPOCKTOB, CTPCMJICHUC K B3aMMOIIOHMMAHHWIO W B3aWMMOIIOMOIIH.
JlyXxoBHO-HpaBCTBEHHOE BOCIIUTAHME:
¢ TOTOBHOCTH OLICHUBATHh CBOC IMOBCACHHUEC U ITOCTYIIKH, 4 TAKKE IMMOBEACHUEC U MOCTYIIKH APYTHUX J'IIOI[CI\/'I C
MO3ULIMM HPABCTBEHHBIX HOPM M HOPM 3KOJIOTMUECKOTO IpaBa € YYETOM OCO3HAHUS MOCIEACTBUMI
MOCTYIIKOB.
JcTeTHYecKoe BOCIIMTAHME:
* TOHMMaHUE AMOIIMOHAILHOTO BO3JAEUCTBUS MPUPOIBI U €€ IeHHOCTH. L[eHHOCTH Hay4HOro MO3HAHMS:
* OpHEHTalHUs B JEATEIIbHOCTH Ha COBPEMEHHYIO CHCTEMY OMOJIOTMYECKHUX HAyYHBIX NpeACTaBIeHUI 00
OCHOBHBIX 3aKOHOMCPHOCTAX Pa3sBUTUA IIPUPOJbI, B3AUMOCBA3AX YCJIOBCKA C HpHpO}]HOfI n COHHaﬂBHOﬁ
cpenoit;
* pa3BUTHE HAy4YHOU JIOO03HATEILHOCTH, WHTEpPeca K OMOJOTHYECKOW HayKe W HCCIIeI0BATEIhCKON
JesATEIbHOCTH;



. OBJIAJICHUE OCHOBHBIMH HaBbIKAMH HCCJIEI0BATENbCKOM NEeSTETbHOCTH.
dopMupoBaHHe KYJbTYPbI 310POBbSI:
* OCO3HAHHWE IIEHHOCTH >KU3HU; OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3J0pPOBBIO M YCTaHOBKAa Ha
3JI0pOBBI 00pa3 KU3HU (310POBOE MUTAHUE, COOFOICHUE TUTHCHUYECKUX TIPa-BHJI, COAIAHCUPOBAHHBIH
PEKUM 3aHITHHA u OT]IbIXa, perynspHas ¢busnueckas AKTUBHOCTb);
* OCO3HAaHHE MOCIEJICTBUN U HENPUSATHE BPEAHBIX NPUBBIYEK (YMOTpeOJIeHHE alKOrojs, HapKOTHUKOB,
KypeHue) W  HHbIX ¢opM  Bpega  Aui  (QU3MYECKOT0O M ICUXHYECKOrO  3/I0pPOBbS;
* coOo/IeHue MpaBuil 0€30MacCHOCTH, B TOM YHCIIE HABBIKM 0€30MaCHOTO MOBEACHUS B IPUPOIHON CpeIE;
* YMEHHUE 0CO3HABATh HIMOLIMOHAIBHOE COCTOSIHUE CBOE U IPYTHUX JIIOJCH, yMETh YIPaBIsATH COOCTBEHHBIM
AMOIMOHAJIEHBIM COCTOSIHHEM;
* cOpMUPOBAHHOCTh HaBBIKA pedICKCHU, MPHU3HAHKE CBOETO IMpaBa HA OMIMOKY M TAKOTO K€ IMpaBa
JIPyroro YeJIoBeKa.
TpynoBoe BocnuTaHue:

* aKTHBHOE y4YacCTHE B PEIICHUM IMPAKTHYECKHX 3ajad (B paMKaX CEMbH, LIKOJBI, TOpoja, Kpas)
OHOJIOTHYECKON M HKOJIOIMYECKOIl HamnpaBlICHHOCTH, MHTEPEC K MPAKTUYECKOMY M3YUYEHUIO MpodeccHii,
CBSI3aHHBIX C Ouonoruei.
JKOJIOTHYECKOE BOCIIUTAHUE:
* OpUEHTAllUsS HA MPUMEHEHHE OMOJOTMYECKUX 3HAHHMM NJIs PEHICHHs 3a1ad B 00JIACTH OKPYKAIOMICH
cpenbl, TUIAHUPOBAHMS TOCTYIIKOB M OICHKM MX BO3MOXKHBIX TOCIEIACTBUN IJII OKPYKAIOIIEH CPEIbI;
* MOBBIIICHUE YPOBHS IKOJOTHYECKON KYJIbTYPhl, OCO3HAHUE TI00aTBHOTO XapaKTepa IKO-TOTUYECKUX
poOJIeM U MyTeH UX PEIICHUs; aKTUBHOE HEPUATHE ICUCTBUH, TPUHOCAIIUX BPE OKPYXKAIOIIEH CpejIe;
* TOTOBHOCTh K YYacTUIO B MPAKTHUYECKOH MAESITENTbHOCTH SKOJIOTMYECKON HAIpaBJICHHOCTH.
Apantanus 00y4amomierocsi K M3MEHSIIIHUMCH YCJIOBHSIM COLMAJIBbHOW M NPHPOA-HOH Ccpeabl:
* OCBOEHHE 00YYaAIOUTUMHUCS COLUAIBHOTO OMBITAa, HOPM U MPABHII OOIIECTBEHHOTO IMOBEACHHS B TPYIIIax
u cooob1ecTBax npu BBITIOJTHEHUH OMOJIOTMYECKHUX 3azad, MIPOEKTOB u
MCCJICIOBAHUM, OTKPBITOCTh OTIBITY u 3HAHUSM IPYTHX;
* OCO3HaHWE HEOOXOIMMOCTH B (POPMHUPOBAHUH HOBBIX OMOJIOTHYECKUX 3HAHUH, yMeHHE (HOPMYITHPOBATH
UJIEH, TIOHATHSI, TUTIOTE3bI O OMOJOTUYECKUX OOBEKTAaX U SIBJICHUSX, OCO3HAHUE NehUlINTa COOCTBEHHBIX
OMOJIOTUUECKHIX 3HaHUMH, MJIaHUPOBAHKE CBOETO Pa3BUTHS;
* YMEHHE ONEPUPOBATh OCHOBHBIMH TMOHATUSMHU, TEPMUHAMU U MPEJCTABICHUSIMHU B 0071aCTU KOHIICTIIIUU
YCTOMUYHBOTO pa3BUTHS;
* YMEHHE aHaJIM3UPOBATh M BBIABIATH B3aUMOCBS3U MPHUPOABI, OOIIECTBA M IKOHOMHKH; OLIEHUBAaHUE
CBOMX JEHUCTBUWA C Y4Y€TOM BIIMSIHUS Ha OKPYXKAIOIIYIO Cpely, AOCTHKEHHUS LeNell U MpeoaoieHus
BBI30BOB u BO3MOKHBIX TI100aTbHBIX MOCJIE/ICTBUIA;
* OCO3HAHWE CTPECCOBOM CHUTYyallMd, OIIEHWBAHME IPOUCXOMSIINX HM3MEHEHUW M WX TOCJIEIICTBHIA;
OLICHUBAaHHE CUTyallUM CTpecca, KOPPEKTHPOBAaHME INPHUHUMAEMBIX PpEIIEHUW W  JICHCTBHIL;
* YBOKUTEIHHOE OTHOIIEHUE K TOUKE 3PEHUs JPYroro 4eJoBeKa, ero MHEHHIO, MUPOBO33PEHUIO.

DopMbl KOHTPOJIA

Kontponb pesynpTaToB OOy4eHHMs B COOTBETCTBMM C JAaHHOW 00pa30BaTENbHOM IMPOrpamMMoi
OPOBOIUTCS B (OPME MUCBMEHHBIX M HKCHEPUMEHTANbHBIX pPalOT, NpeAroyiaraeTcsi IpoBeIeHHe
IIPOMEKYTOUHON u HUTOTrOBOU aTTeCTaluu.
IIpomekyTounas aTrecTanms

Jns  ocymecTBIE€HHs NTPOMEKYTOYHOM aTTECTAalMM HCHOJB3YIOTCS  KOHTPOJIBHO-OLEHOYHBIE
MaTepuaibl, 0TOOp coAepX aHUsl KOTOPHIX OPUEHTHUPOBAH Ha MPOBEPKY YCBOEHHSA CHCTEMbI 3HAHUN U
YMEHMM — HHBApUAHTHOTO siipa COJEpXKaHUS JAEWCTBYIOIIMX 00pa3oBaTeNIbHON Mpo-TpaMMBbl IO
O6uonoruu ans o01eoOpa3oBaTEbHBIX OpraHu3auii. 3aaHus MTPOMEXYTOYHON aTTeCTAllMM BKIIOYAIOT



MaTepuan OCHOBHBIX pazzenos Kypca Ouosoruu.

[TAKET OHEHOYHbBIX MATEPUAJIOB 1 KPUTEPUM OLEHUBAHUA 110 I[IPEIMETY
«BHUOJIOT U »

KonTpoJibHbIe H3MepuTebHbIe MaTepuabl

[Ipu opraHuzanMu TEKYLIEro KOHTPOJS YCIEBAEMOCTH OOYYarOIIMXCS CIEAYyeT Y4YUTHIBATh
tpeboBaruss ®I'OC OO0 k cucreme OLEHKH JOCTHIKEHUs TiaHupyeMbix pesynbratoB OOII, kotopas
JOJKHA TpelycMaTpUBaTh KCIIOJIb30BAHKUE PAa3HOOOPAa3HBIX METOAOB U (OpPM, B3aUMHO JOMOJHSIOLINX
Ipyr npyra (CTaHAapTU3WPOBAHHBIE IMHUCHMEHHBIE W YCTHbIE pabOThl, MPOEKTHI, MPAKTUYECKUE H
nabopaTtopHble pabOThI, TBOpPUYECKHUE PAOOTHI, CAMOAHAIN3 M CAMOOIICHKA, HAOJIO/ICHUE, WCTIBITAHUS H
HHOE).

Bribop ykazaHHBIX HI)KE THUIIOB U NPUMEPOB KOHTPOJBHBIX H3MEPUTEIBHBIX MaTEepHAIOB
OOyCIIOBJIEH TE€Naroru4eckodl M METOJUYECKOH LEJeCO00pa3HOCThIO, € Y4ETOM IIPEIMETHBIX
ocobeHHocTel kypca «buonorust 5—9 kmacey.

TecTel 1 3amanus pazpadboransl B cooTBeTcTBHM ¢ (hopmaTtom EI'D u 'HMA, uto mo3BosseT naxe B
paMKax yYCBOCHHS MPAaKTUYECKOM YaCcTH MpOrpaMMBbl OTpadaThIBaTh 001IeyuYeOHbIC U TPEIMETHbIC 3HAHUS
U YMEHHUSL.

[TepeyeHb OIEHOYHBIX MPOIEIYP JOJDKEH OBITh ONTUMAIBHBIM U JIOCTATOYHBIM IS ONIPE-JeIICHUS
YPOBHS JIOCTFMDKCHUS OOYYAIONIUMUCS TMPEAMETHBIX W METalpeIMETHBIX pe3yibTaToB. Dukcanus
pPe3yJIbTaTOB TEKYILEro KOHTPOJIS YCIEBAEMOCTH OOYYaIOIIMXCSl OCYIIECTBISETCS B COOTBETCTBUU C
IPUHTON B 00pa30BaTeIbHON OpraHU3allui CUCTEMOU OLIEHUBAHUSI.

Ipensoxennbie THIBI " npuMepsI 3aJaHuii:
* OPHEHTHPYIOT YYHUTENS B JUana3oHe KOHTPOJIBHBIX N3MEPUTEIBHBIX MAaTEPHUANIOB MO KypCy, TOMOTAlOT
pPa3HOOOpa3suTh 3aJaHHs TPEHUPOBOYHOTO, KOHTPOJBHOTO M JIOTIOJHUTEIBHOTO MOAYJEH, Kak
MHTEPAKTHBHOTO BHJEO-YpPOKa, TaK M TPAIUIMOHHOTO YpO-Ka B paMKaxX KJIaCCHO-YPOUHOH CHCTEMBI;
* YYHTBHIBAIOT BO3MOXKHOCTH YCBOCHHUS Marepuaja, ¢ TOYKM 3peHHs ero auddepeHmmanum s
Pa3IMYHBIX KaTeTOPH 00yJaroImuXcs, pa3HOro YpOBHS U3YyUSHHS TPEAMETa, BO3PACTHBIX 0COOEHHOCTEH
MITQJIIUX [IKOJBHUKOB, & TAaK)Xe MOTHBALIMOHHOTO W TCHXOMOIMOHAJIHHOTO KOMIIOHEHTOB YPOKOB;
* TIO3BOJISIIOT OTpalOaThIBaTh HABBIKM, 3aKPEIUISATH MOJIyYE€HHBIE 3HAHUS U KOHTPOJIMPOBATh PE3YNIbTaThl
o0y4yeHMsl, KaK B XOJle¢ KaXIOro ypoka, Tak M B PaMKax HMTOTOBOIO ypoKa MO MaTepHaly pasjena.
Crermuduueckoil GopMoil KOHTpoJst sBiIsieTcss paboTa ¢ mpubopami, J1adOpaToOpHbIM 000pPYJOBAHUEM,
monenssMu. OCHOBHas I1€JIb ATUX IPOBEPOYHBIX pPAOOT: OINpENeNeHUEYPOBHS pa3BUTUS yMEHH
IIKOJIBHUKOB paboTaTh ¢ 00OpyIOBaHMEM U TPOBOJUTH SKCIEPUMEHTAIbHbIE HCCIEIOBAHMUSA,
IUTAHUPOBATh HAONIO/IEHHE I OTBIT, BECTH CAMOCTOSITEIBHO MPAKTHYECKYI0 paboTy. 3ajaHue MOKET
CUNTATHCS BBHITIOJTHEHHBIM, €CIIM 3allMCaHHbII/BHIOPAHHBIN OTBET COBITAJAET C BEPHBIM OTBETOM. 3aJaHUS
MOTYT OIICHWBAaThCs Kak 1 OaysioM, Tak U OOJBIIUM KOJIMYECTBOM B 3aBUCUMOCTH OT YPOBHSI CIIO)KHOCTH

3a/laHus, oT KOJIMYECTBA BBEJ/ICHHBIX/BBIOPAHHBIX OTBETOB, oT TUNA 3aaHusl.
Hopwms! OLICHOK 3a BCE BU/JIBI IIPOBEPOYHBIX pabot
«5» — ypOBeHb  BBINOJHEHUS  TpeOOBaHMN  3HAYUTEIBHO  BBIINIE  YJOBJIETBOPUTEIBHOTO:
* OTCYTCTBHE OIIMOOK, Kak MO TEKylleMy, Tak M [0 HpeIblaylieMy Yy4eOHOMY Marepuaiy;
. HE Oonee OJHOTO Heo4ETa.
«» — YpOBEHB BBITIOJTHEHUSI TpeOoBaHU BbIIIIE YI0BJETBOPUTENILHOTO:

 Hamuue 2—3 ommbok wim 4—6 HeAou€TOB TO TEKymeMy ydeOHOMYy Martepuany,
e ©He Oomee 2  ommbok wuau 4  HEOOYETOB MO  MPOWJIEHHOMY  MaTepuaiy;
. UCTIOJTb30BaHHE HEepaIMOHAIBHBIX IPUEMOB peteHus yaeOHOM 3aauu.
«3» — OCTaTOYHBII MUHUMAJIbHBIN YPOBEHb BBIMOIHEHHS TPEOOBAHUM, MPEABIBIIEMBIX K KOHKPETHOM



paborte:

* He Oonmee 4—6 ommboxk wmmu 10 Hemou€ToB MO TeKymleMy Y4eOHOMY MaTepuany;
* He Oonee 3—5 ommbok uiau He Oosee 8 HENOYETOB IO MPONWACHHOMY Y4eOHOMY MaTepuaiy.
«@2» — YPOBEHb BBITTOJTHECHUSI TpeboBaHUI HIDKE YAOBIICTBOPHUTEIHHOTO:
* Hammume Oomee 6  ommbok wmim 10 HemoyeroB MO TEKylleMy — MaTepuany;
* 6osiee 5 omMOOK MM OoJiee 8 HEJOUETOB 110 IPOMICHHOMY MaTepHay.



Beeaenue — 1 4.
P. 1. buosioruss — Hayka 0 ’KUBOM MHUpE — 7 4
P.2. Crpoenue opranusma — 9 u.

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

TemaTnyeckoe NJIAaHKPOBaHKE B S Kjacce

Ne | Tema Coneprxanue [leneBast yctanoBka | Konuu | OcHOBHBIE BUIBI AesiTeNbHOCTH | Vcnonb3oBaHue

1/ ypoKa €CTBO | OOydJarommxcs Ha YPOKe/BHEY- obopymoBaHus

| 4acOB | pPOYHOM 3aHSITUU

buonorus — nayka o xuBoM mupe (7 9)

1 | Meroas! uzyuenust | Mcnonb3oBanue yBe- OOBACHATH 1 YMmeHue paboTats ¢ MUKpPOCKOII CBETOBOMH,
MIPUPOABL. JUYUTENBHBIX TPUOOPOB MPU | HA3HAUYCHHE 1a00paTOPHEIM 000pYyI0BaHUEM, | ITUGPOBOK
Jlaboparopnas pa- | U3y4eHUH OOBEKTOB KUBOM YBEITUUYHUTEIIbHBIX YBEJIMYUTEIbHBIMHU MPUOOPAMH.
6ota 1 IPUPOJIbL. YBEIUUUTENbHBIE | IPUOOPOB. N3yuaTpe yCcTpONCTBO MU-

«3yuenue npuOOPHI: JIYIbI py4Has, Paznuuarte pyunyto KpPOCKOIIa U COOII0AaTh IPpaBUiia
ycTpoiicTBa LITaTUB-Has, MUKpocKon. P. | u mratuBHyto paboThl ¢ MUKPOCKOIIOM.
YBEJINYUTEIBHBIX I'yk, A. Ban JleBenryk. Hactu | mymel, 3HaTh CpaBHUBaTh yBEIMYECHUE JTYIIbI U
pruOOpPOB» MHUKpPOCKOIIA. BEJIMYMHY IOy~ MuKpockomna. [TomyuaTs HaBBIKK
Muxponpenapar. [Ipasuna 4aeMOro ¢ UX IIOMO- paboThl ¢ MUKPO-CKOIIOM IIpU
pa-00TbI C MUKPOCKOIIOM. b0 YBEITUYECHHUS. M3Y4YEHUU FOTOBBIX
MuKponpenaparoB. CobaroaaTh
npaBmiia paboThl B KaOMHETE,
oOparteHus ¢ 1abopaTOPHBIM
000pyI0BaHNEM
Ctpoenue opranuszma (9 u)
2 CrpoeHue KIeTKH. Crpoenue kietku. Tkanu. | BeisBiATh yactu 1 Ymenue paboraTh C MUKpOCKOII CBETOBOMH,

JlaGopaTopHnas pa-
0oTa 2.

«3HaKOMCTBO C
KJIETKAMHU PaCTEHHUI»

Knerounoe crpoenue
JKMBBIX OpPTraHHU3MOB.
Knerka. Yactu knetku u
WX Ha3HAYCHUE.

KJIETKU Ha
pPHUCYHKax

yueOHHKa, XapaKTe-
pHU30BaTh UX 3Haye-

1a00paTOpPHBIM 000PYIOBaHHUEM,
YBEIUYUTEIEHBIMA TIPUOO