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ITosicHuTe/IbHAYA 3alIHCKA

JlononuurenbHas obmeo0Opa3oBaTenbHas o01Iepa3BuBaroIas nporpamma
€CTECTBCHHOHAYYHOI HAINPABJIEHHOCTH «3aHUMAaTeJbHas (U3MKA» [peAHa3HAYEHA s
ydammxcs 5-6 KimaccoB, pa3paboTaHa Ha OCHOBE CIEIYIONIMX HOPMATHBHO-TIPABOBBIX
JIOKYMEHTOB:

o denepanpapiii 3aKk0H OT 29 gexadbps 2012 1. Ne 273-®3 «O06 obpazoBanmm B Poccuiickoii
Denepanuny;

o KoHrenmus pa3BUTHSA IOMOJHUATEIHLHOTO oOpa3oanus mereid g0 2030 roma, yTBep KIEHHAS
Pacnopspxkennem [IpaBurensctBa Poccuiickoit @eaepannu ot 31 mapta 2022 r. Ne 678-p);

e [lpukaz MunucrepctBa npocsemeHust Poccuiickoit @epepanun ot 09.11.2018 Nel96 «O06
yrBepxkaeHnn Ilopsaka opraHM3anMd W OCYIIECTBICHHS 00pa3oBaTeNbHOW  JESTENBFHOCTH IO
JIOTIOJTHUTENBHBIM 00111€00pa30BaTeIbHBIM MporpaMmMam» (C I3MEHEHHUSAMH, YTBEP)KIECHHBIMU TPHUKAa30M
MunuctepctBoM nipocserieHus P® ot 30.09.2020 Ne533);

e [lucemo MunucrepctBa oOpasoBanusi u Hayku Poccum ot 18.11.2015 Ne09-3242 «O
HampaBlieHUH WHQOpManum» BMecTe ¢ «MeTOMUYeCKUMH PEKOMEHIAIMUSIMHU 10 MPOSKTHPOBAHUIO
JIOTIOJTHATENBHBIX 00IIepa3BUBAIONINX MPOrpamMM (BKIIIOYAs Pa3HOYPOBHEBBIE MPOTPaAMMBI)»;

e [lucbmo Munucrepcta npocseuieHusi PO «Meroguueckne peKOMEHJAMU 0 pealn3aluu
JOTIOJTHUTENBHBIX  001Ie00pa3oBaTeNbHBIX MPOrpaMM C IPUMEHEHHEM JJIEKTPOHHOTO OOydYeHHs U
JIMCTAHIIMOHHBIX 00pa3oBaTeIbHBIX TeXHOoMoTui» oT 31 stBaps 2022 r. N JII'-245/06;

e JlocraHoBieHue I'maBHOro rocyaapCTBEHHOTO caHUTapHOro Bpada Poccuiickoit @enepanuu
or 28.09.2020 Ne28 «O6 ytBepxknenun canuTapubix npasun CII 2.4, 3648-20 «CanurtapHo-
SMHUIEMHOJIOTHUECKHE TPeOOBAaHMS K OPraHM3alMsIM BOCIIUTAHUS M OOYy4EHUs, OTAbIXa U O3JOPOBJICHUS
JeTel 1 MOJIOACKI;

e JlocraHoBieHue I'maBHOro rocyIapCcTBEHHOIO caHUTapHOro Bpada Poccuiickoil denepanuu
or 28.01.2021 Ne2 «OO06 yTBepkIeHUM caHUTapHBIX TpaBun U HopMm CanlluH 1.2.3685-21
«'UrueHnYeckre HOPMATUBBI U TPEOOBAaHUS K 00eCIeUeHUI0 0e30macHOCTH U (WiIK) O€3BPEIHOCTH IS
yenoBeka ()aKTOPOB CPEAbI OOUTAHUSM.

[Iporpamma paccuntana Ha 34 gaca (14ac B Hezemto).

Coneprxkanue IporpaMMbl UMEET €CTECTBEHHOHAYUYHOE HaIlpaBJieHUE, T.K. OPUEHTHUPOBAHO
Ha (QOpPMHUPOBAHHWE TBOPUYECKOIO MBIIUICHUS OOYYalOIIUXCs, paclIMpeHHe HX Kpyrosopa,
HAOJIOIATEILHOCTH, HCCIIEIOBATEIbCKIX HABBIKOB, a TAK)Ke CIIOCOOCTBYET caMopeaHn3allil B
y4eOHOMU JesATEeTLHOCTH.

[IpakTueckass HampaBICHHOCTb  Kypca  OCYILUECTBISIETCA  4Ye€pe3  OpraHU3alUIo
MPaKTUYECKUX PadoT.

JlanHass mporpamMma  crocoOCTBYyeT  (OPMHpPOBAHUIO  I[EHHOCTHBIX  OPHUEHTHUPOB
0o0ydJaromuxcsi,  Pa3BUTUIO  IIEHHOCTHO-CMBICIOBOW  Cepbl ~ JTUYHOCTH Ha  OCHOBE
oOIIeyeIOBeYeCKUX MPHUHIMIIOB HPABCTBEHHOCTH M TyMaHU3Ma, pAa3BUTUIO IIUPOKHUX
MO3HABATEIILHBIX HMHTEPECOB U TBOpuYecTBa. JlaHHBI Kypc cmocoOCTByeT (hopMHpOBaAHUIO
LEITOCTHOM €CTECTBEHHOHAYYHOU KapTUHBI MUpA.

TeopeTnueckue 3HaHUS M NOPAKTHUYECKUE  YMEHHUs, I[IOJYyYEHHbIE B  XOJE

HKCIIEPUMEHTAIBHOM JIEATETLHOCTH 00YyYaIMXCsl, ABISIOTCS XOPOLIe MOTUBALMOHHOW OCHOBOM
JUI U3y4eHus PU3NKHN U TPOoecCHOHATBLHON OpUEHTAIHH.

AKTYaJIbHOCTB TIpeAsiaraéMoi MPOrpaMMBbl 3aKITI0YAETCSl B KOMIUIEKCHOM TOIXO0/e TPH
U3y4eHUM (U3NYECKUX SIBIICHUM Ha pa3HbIX YPOBHAX MX OpraHU3alMd IpPU MCIOJIb30BaHUU
CaMbIX COBPEMEHHBIX MOJIEKYJIIPHO-KMHETHUYECKMX TEOPUH [JaHHBIX O CTPOEHUM H
(GYHKIIMOHUPOBAHUHU (DU3UIECKUX MOJICTICH.

HoBu3Ha naHHOM porpaMMbl COCTOUT B TOM, YTO B €€ COJIEPKaHHE BKIIIOYAET U3yUYEHHUE
HE3HAKOMOTO JUIst 0Oydaruxcs pa3zaesna GU3nKu — XUMHH, PaCIIUPEHUs U YTIyOJIeHUs 3HAHUH.

Wzydenue ¢u3ndeckux NpoIeccOB HEBO3ZMOXKHO Oe3 o0opyaoBaHuUs, a paboTa ¢ HUM
BCErJa BBI3BIBAET OCOOBIM HMHTEpPEC, aKTUBU3UPYIOT HMX II03HABATENBHYIO JESTEIbHOCTD,
MO3BOJISIET Pa3BUBATh NPAKTUYECKHE YMEHHs, CHOCOOCTBYET YIIyOJIEHHIO CBSI3U TEOPUHU C
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MPAKTUKOM, (HOPMUPOBAHUIO MPAKTUYECKUX HABBIKOB PAOOTHI C TEXHUKOW U KOMIIBIOTEPOM U
Pa3BUTHIO UCCIIEN0BATEIBCKUX YMEHUM.

IlenecooOpa3HocTh 1M3ydeHMsI BbIIIE Ha3BaHHBIX HAyK OYEBH]HA, TAK KAK IO3BOJSAET
0000MINUTh, CHCTEMAaTH3MpPOBATh W TMOJYYUTh HOBBIE 3HaHUA. Peanuzanus mporpaMmbl
npeaycmarpuBaet 34 yaca B Te€4eHUE Y4eOHOTO To/a.

Leap nporpamMmbl: paciiMpeHue Kpyrozopa ooydamuxcst 0 U3NYECKUX U XUMHUECKUX
nporeccax.

3amauum Kypca:

® O03HAKOMHUTH C UCTOPHUEH pa3BUTHUS HAYK: PU3UKH, XUMHH;

® CpaBHUTH CTPOEHHUE OJTHOKJIETOYHBIX MPEACTaBUTENCH pa3InYHbIX L[ApCTB: OaKTepHii,
pacTeHuil, ’)KUBOTHBIX U TPHOOB; Y3HABATh MPEICTaBUTEICH KIICIIEeH;

® CpPaBHUTh CTPOCHHME M (PYHKUUHU DPA3JIMYHBIX BHJIOB PACTUTEIBHBIX M >KUBOTHBIX
TKaHEW MHOTOKJIETOYHBIX OPTaHU3MOB: PACTEHUH, )KUBOTHBIX U YEJIOBEKA,

e chopMHpPOBATh MPAKTUYECKHE HABBIKM pabOTHl C (PU3MYECKUM M XUMHUYECKHM
000pyIOBaHNWEM U YMEHUH BBIIIOJHEHHUS HJIEKTPUIECKUE CXEMBI LETICH;

® Da3BUTh MOTHMBALMIO JIMYHOCTH peOEHKAa K TO3HAaHUIO M  TBOPYECTBY,
HCCJIEI0BATEIbCKUE YMEHMUS.

®opMbI U METOAbI OCBOCHHS COIEPKAHUSA NMPOrPAMMBI:

e METOABl IOMCKOBOTO M  HCCIENOBATEIbCKOIO  XapakTepa,  IO3BOJIAIOIINX
CTUMYJHUpPOBAaTh  IIO3HABATEJIbHYI0  aKTUBHOCTb  ydamuxcs  (J1abopaTOpHBIH
MPAKTUKYM, IPaAKTUUYECKHE pabOThI C 3JIEMEHTaMU MOUCKOBOM J1€ATEIbHOCTH);

® UHTEpaKTHUBHBIE METOIbl (dBpUCTHUECKass Oecena, Yy4eOHBIH JAWANOr, METOJ
poOJEMHBIX 3a/1a4);

e caMocCTosTelIbHas paboTa C pa3TUYHBIMU HCTOYHUKAMH UH(QOPMAIIHH.

OTAMYUTENIBHOW OCOOEHHOCTBIO JAaHHOM MPOTPaMMBbI SIBISETCS OJOYHO-MOJYJIHHOE
nocTpoeHue 3aHaTuid. Kaxnaplii Momynb TpeAcTaBisieT coOod pasziesl, B KOTOPOM HMEIOTCS
CJIETYIOIINE AJIEMEHTHI: OJOK aKTyalu3aluy 3HaHUM, TEOPETUUECKH OJIOK, TPAKTHUKYM.

Peanuzanuss naHHOM mnporpaMmsl  NPESyCMATPUBAET BHEIPEHUE COBPEMEHHBIX
NEearorMyeckuX TEXHOJIOTUH, COACHCTBYIOMUX A(PPEKTUBHOMY pPa3BUTHIO TBOPYECKOTO
noTeHIMana y oOyuamuxcs, WHAMBHIyanu3amuu oOpasoBanus. Cucrema ¢opm yuyeOHOM
NeSITeIbHOCTH ABJISIETCA (PAaKTOPOM PA3BUTHUS KOMIIETEHTHOCTH 00yUaIIUXCA.

YcioBus peanu3anuy NpOrpamMMbl
e Bo3spacr ngereid, yyacTBYIOIIMX B peaiu3aluy JaHHOW nmporpammel, 10-13 ser.
e I[IpomomkuTen HOCTH 0OpPa30BATENBHOTO Mpolecca - 1 ro.
e PexuM 3agaTuil - 1 akageMHUYECKUH Yac B HEIEIIO.
e [Iporpamma paccuutana Ha 34 4acos.
®opMBbI OPraHU3aLUH JeATeJbHOCTH 00y4aluXcs HA 3aHATHAX
e ['pynnosas
e HMunuBunyanpHas
I[Inanupyemble pe3y/bTaThl PeaTU3allii IPOrpaMMBbI IIPeICTaBICHBI B BUJe (hopMUpoBaHUS
KJTIOYEBBIX M OOIIEPEIMETHBIX U TPEAMETHBIX KOMIETECHIIUH.
Juunocmuule:

e Oco3HaBaThb EAMHCTBO M IIEJIOCTHOCTh OKPYKAIOLIET0 MHPA, BO3MOXKHOCTH €ro
MO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JOCTHKEHUI HAYyKH.
e [locTeneHHO BBICTpauBaTh COOCTBEHHOE I[EI0CTHOE MUPOBO33PEHHUE.
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Oco3HaBaTh NMOTPEOHOCTh M TOTOBHOCTH K CaMOOOpa3OBaHHIO, B TOM YHUCIE U B
pamMKax caMOCTOATEIbHOU JeSTEIbHOCTH BHE LIKOJIBI.

OneHuBaTh KU3HEHHBIE CUTYyallMd C TOYKU 3peHUs Oe3omacHoro obpasa >KU3HHU U
COXPaHEHUS 3/10POBBA.

OueHuBaTh YKOJOTUYECKU PUCK B3aUMOOTHOILIEHUI YEJIOBEKA U MPUPOJIBI.
dopmupoBaTh GU3NYECKOTO MBIILUICHUS, YMEHUE OLIEHUBATh CBOKO JEATEIHHOCTH U
MOCTYNKHU JIPYTUX JIIOJIEH C TOYKH 3pEHUs OKpPYXKaloled Cpelbl — rapaHTa >KU3HU U
Onaromnoyyuus Jro/iei Ha 3emiie.

Memanpeomemmuoie- GopMHUpPOBaHUE YHUBEPCATBHBIX YueOHBIX AericTBuil (Y'Y []).

Pezynamuenvie YY/[:

CamocrosTenbHO 00HApYXHBATh U (GOPMYITUPOBATH YUEOHYIO MPOOIIEMY, ONIPEACTIATh
11eJTh Y4eOHOU IeATENBHOCTH, BEHIOMPATh TEMY IPOCKTA.

BoeiiBurath Bepcuu  pemieHHs TpoOJeMbl, OCO3HAaBaThb KOHEUHBIH pe3yJbTar,
BBIOMPAaTh W3 TPEAJIOKCHHBIX BAPHAHTOB W HCKaTh CaMOCTOSITEIIBHO CpEICTBA
TOCTHIKEHHSI LIEIIH.

CoctaBiiaTh (MHAWBUIYAIBHO WM B TPYIIE) IJIAaH pEIIeHUs Mpo0IeMbl (BBITTIOIHEHUS
IIPOEKTA).

Paborast mo miaHy, CBEpATh CBOM JACUCTBHS C LENbIO U, MPU HEOOXOTUMOCTH,
UCIPABIIATH OMHUOKH CaMOCTOSITENIBHO.

B aumamore c¢ yuuTeneM COBEPILIEHCTBOBaTh CaMOCTOSITENIBHO BbIpaOOTaHHbBIE
KPUTEPHUHU OIICHKHU.

Ho3znaeamenvnvie YY/[:

AHanmM3upoBaTh, CPaBHUBATH, KIACCH(PUIIUPOBATH M 0000mAaTh (HaKThl W SBIICHUS.
BbIsSBISATE IPUYMHBI U CIIEACTBUS MPOCTHIX SBJICHUM.

Ocy1IecTBIATh CpaBHEHHE U KJIACCU(PHUKAIUIO, CAMOCTOATEIHHO BbIOUpasi OCHOBAHUS
U KPUTEPUU JJIs1 YKa3aHHBIX JIOTUYECKUX OTEPaInii;

CTpouTh JIOTUYECKOE pACCYKIEHHUE, BKIIOYAIONIEE YCTAHOBJICHHE MPUYMHHO —
CIICJICTBEHHBIX CBSI3EH.

CoznmaBaTh CXEeMaTHYECKHE MOJICIH C BBIJCIICHUEM CYIIECTBEHHBIX XapaKTEPHCTUK
00BEKTA.

CocTaBiaTh TE3UCHI, pa3UYHbIe BHUIABI TU1aHOB. [IpeoOpa3oBriBaTh MHGOPMAIUIO W3
OJTHOTO BHJIa B JIPYTO#l (TaOIHILy B TEKCT U TIP.).

BbIunThIBaTh BCE YPOBHM TEKCTOBOM MH(OpPMAIIHH.

YMeTh omnpenensTh BO3MOXHbIE UCTOYHUKU HEOOXOAMMBIX CBEICHHM, MPOU3BOIUTH
MOWCK MH(POPMAIUH, aHATH3UPOBAThH U OIEHUBATH €€ TOCTOBEPHOCTD.

Kommynuxamuenwie YY/I:

CaMocCTOsTEIbHO OpPraHU30BbIBaTh yueOHOE B3aUMOJCHCTBUE B rpyImme (OnpenesTh
o01Iure e, pacipeaesaTh poJid, TOTOBAPUBATHCS APYT C APYTOM U JIp.).

Ilpeomemnoie:
- YMEHHE CaMOCTOATEIbHO TOTOBUTH MUKPOIIPETIapaThl;
- YMEHHE BBIPALIUBAThH KYJIbTYPbl PA3INYHBIX OAKTEPHil U MIJIECHEBBIX TPUOOB;
- YMEHHE U3y4yaTh U ONUCHIBAThH MIPEJICTABUTENIECH PA3IMYHBIX I[APCTB;

- YMEHUE Ha0MI01aTh U CPaBHUBATH PE3yIbTaThl OMOJIOTHYECKOTO IKCIIEPUMEHTA;

- YMCHUC BBIIIOJIHATD OHOJIOTUYECKHUE PUCYHKH.
Yuenuk Hayvumca:
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XapaKTepu30BaTh OCOOEHHOCTH CTPOCHHS M  MPOIECCOB JKU3HEACATEIBHOCTH
OMOJIOTHYECKNX 0OBEKTOB (KJIETOK, OPTAaHU3MOB), HX MPAKTUYECKYIO 3HAYUMOCTh;
MPUMEHSTh METOJbl OMOJIOTUYECKON HAyKH Uil M3yYeHHs KICTOK W OpPTaHW3MOB:
NPOBOJIUTh HAONMIOACHUS 32 OKMBBIMH OpPraHW3MaMH, CTaBUTh HECIIOXKHBIC
OMOJIOTUYECKHE OKCIIEPUMEHTBI ¥  OOBSCHATh WX pE3yNbTaThl, OIUCHIBATH
OMoJIOTHYeCKHEe OOBEKTHI M TIPOIIECCHI;

UCITIOJB30BaTh COCTABJISIONIME HMCCIIEIOBATEIBCKON M TIPOCKTHOW ACATEIBHOCTH TIO
W3YYCHUIO JKMBBIX OPTraHU3MOB (IIPUBOJIUTH JIOKA3aTEeNbCTBA, KiIacCH(UIIUPOBATH,
CpaBHUBATh, BHISBIISITH B3AUMOCBSI3H);

OPHEHTHUPOBATHCSI B CHCTEME MO3HABATEIBHBIX IIEHHOCTEH: OIICHUBATh HH(OPMAITUIO
0 )KHMBBIX OpTaHU3MaX, OJIYYaeMYI0 U3 Pa3HbIX HCTOYHHUKOB;

MOCTICIICTBHS IEATEITLHOCTH YeJIOBEKa B IPHUPO/IE.

Yuenuk noJyuum 603MOHCHOCMb:

coOoaaTh npasuiia paboTsl B KabMHeTe OMOJIOTHH, ¢ OMOJIOTHYECKUMHU IPUOOpaMu 1
UHCTPYMEHTaMH;

UCIOJIb30BaTh NPUEMBI OKa3aHWS IMEPBOM MOMOIIM IPU OTPABICHUM SJOBUTHIMU
rpubaMu, SIOBUTHIMU PACTCHHUSMH, YKYCaxX JXHBOTHBIX; pabOTHI C OINpENeIUTEIIMU
pacTeHul;

BBIPALIMBAHUS U Pa3MHOXKEHUSI KYJIbTYPHBIX pacTEHUH, TOMAIIHUX )KUBOTHBIX;
BBIJICJIATh ACTETUYECKUE JOCTOMHCTBA OOBEKTOB JKUBOW IPUPOIBI;

OCO3HaHHO COOMI0IaTh OCHOBHBIE IPUHLUIBI M TNpaBWiIa OTHOLIEHUS K KMBOH
IIPUPOJIE;

OPUEHTHPOBATbCSI B CHUCTEME MOPAIBHBIX HOPM M ILIEHHOCTEH IO OTHOLICHHIO K
00BbEKTaM >KMBOM TNpHpOIbl (MpPU3HAHHE BBICOKOW IEHHOCTH HM3HM BO Bcex €&
IIPOSIBJIEHUSAX, DKOJIOIMYECKOE CO3HAHHME, SMOLMOHAIBHO-IIEHHOCTHOE OTHOLIEHHUE K
00BEKTaM >KUBOM MPUPOJIBI);

HaxoAuTh HMHQPOPMALMIO O pACTEHUSIX M IKUBOTHBIX B HAy4YHO-NOMYJISIPHON
auTeparype, OMOJOTHUECKUX CIOBApSAX U CIPAaBOYHHUKAX, aHAJTH3UPOBATh, OLIEHUBATD
e€ U IepeBOIUTH U3 ONHON (POPMBI B IPYTYIO;

BBIOMPATH I1I€JIEBBIE M CMBICIOBbIE YCTAaHOBKM B CBOMX JI€HCTBHAX M IOCTYIKAX I10
OTHOILIEHUIO K KUBOW MPUPOJE.

OcHoOBHbIE BHUABI JIeATEJIbHOCTH: BBIMOJIHEHUE NPAKTUYECKUX U JTAOOPAaTOPHBIX paboOT MpH

UCIIOJIb30BAHUHU JOIIOJHUTEIIBLHOU JINTEPATYPHI.

Cnocobamu  omnpeaejieHUusi  Pe3yJbTATHBHOCTH PpeaJn3alMu [JTaHHOW  NMPOrpaMmbl
SIBJISIIOTCS HaMMCAHUE U 3allUTa UCCIeI0BAaTEIbCKUX PabOT U MPOEKTOB.

®opmMaMu 1NOABeJeHMS HMTOrOB peaju3alldd JAAaHHOW NPOrpaMMbl  SIBJISIIOTCSH:
BBICTYIUICHUSI WICHOB KPY>KKa Ha IIKOJbHOW KOH(EPEHIINH.

COJAEPKAHUE KYPCA «BAHUMATEJIBHAS ®U3UKA», 5-6 KJIACCbI

Beenenue (3 4.)

IIpupona xuBas u HexuBas. SBieHus npuponsl. YenoBek — 4dacTh npupoasl. BiusHue
yesoBeka Ha npupoay. Heo6xonuMocTe M3ydeHus: NpUpPOIbl U OEPEKHOIO OTHOLIEHUS K HEil.
OxpaHa npupoJibl.

®dusnka U XuMHsl — Hayku o mpupojge. Uro m3yuaer ¢usuka. Tema u BemectBa. Uto
u3ydaeT xumus. Hayunbie MeTObI H3y4eHHs TPUPOIbL: HAOIIOIEHUE, OTIBIT, TEOPHUSL.
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3HAKOMCTBO C MPOCTEHIUM (PU3NUECKHM W XUMHUYECKHM OOOpyIOBaHHWEM: MPOOHpPKa,
kos10a, mTabopaTopHbI cTakaH, BOPOHKA, MUIETKA, MINAaTelb, IIIACTMACCOBBIN U METAJUTMUECKUN
MITaTUBBI, JAep)KaTeiab Uil npobupok. HarpeBarenbHbIi NpuOOpP, OCOOCHHOCTH TUIAMEHH.
[IpaBuna HarpeBaHus BELIECTBA.

W3meputenbHble mpuOOpbl: JHHEWKa, W3MEpPHUTENbHAs JIEHTa, BECBl, TEPMOMETD,
MEH3ypKa (€AMHHIIBI H3MEPEHUH, MIKalla MpUoopa, IieHa JeICHUs, TIPEIeT U3MEPEHU, TpaBuiia
MOJIb30BAHUA).

JlabGopaTopHble paGoThI U ONBITHI:

3HaKOMCTBO C JITaOOpPaTOpPHBIM O00OPYJOBaHMEM. 3HAKOMCTBO C H3MEPHUTEIbHBIMU
npubopamu. OmpeneneHue pasMepoB ¢usndeckoro tena. M3mepenue oObema KUAKOCTH.
H3mepenune o6beMa TBEpAOTO Tena.

Tena u BemecrBa (12 4.)

XapakTepuCTUKH Tell U BemecTB (hopma, 00beM, IIBET, 3aIax).

TBepmoe, xKuaKOe U ra3000pa3HOE COCTOSTHUS BemiecTBa. Macca Tena. Macchl pa3iminuHbIX
TeJ B mpupojie. DTaioH Macchl. Beckl. Temneparypa. TepmomMeTpel.

Jenmumocts BemecTBa. Mosekyisl, aToMbl, MOHBL. lIpencraBiieHne o pasMepax 4acTHUIL
BenlecTBa. J[BrkeHnue yactuil BemecTBa. CBs3b CKOPOCTU JIBUYKEHUS YACTUIl C TEMIIEpaTypOu.
Juddy3us B TBepABIX TeNaxX, )KUIKOCTAX U razax. BzauMonelicTBre 4acTHUIl BEUIECTBA U aTOMOB.
[TosicHeHue CTpPOEHHUsI U CBOMCTB TBEPIBIX TEN, KUJIKOCTEH M Ta30B C MOJICKYJISPHON TOYKH
3penusi. CTpoeHUe aroma.

XUMHYECKHUE DJIEMEHTHI (KHUCIOPOJ, a30T, BOJAOPO/I, JKEJIe30, AIFOMUHUAM, Meb, Ghocdop,
cepa). 3HaKU XMMHUYECKUX 1eMeHTOB. Ilepuoanueckas cucrema /1. 1. Menneneesa. Ilpoctsie n
CIIOKHBIE BellecTBa (KUCIOPOJ, a30T, BOJA, YIJIEKUCHbIN ra3, moBapeHHas coib). Kucmopon.
I'openue B kucinopone. ®orocunres. Bonopon. Bo3gyx — cmecs ra3os. PacTBopsl U B3BeCH.
Bona. Boaa xak pactBoputens. Ounctka npupoaHoit Boasl. [ITIOTHOCTE BemiecTna.

JlabopaTopHble paGoThI U ONBITHI:

CpaBHEeHHME XapakTepuUCTUK Teid. HaOmiomeHue pa3nudHBIX COCTOSHUN — BEIISCTBA.
N3mepenue Mmacchl Tena Ha pblYaXHBIX Becax. M3mepeHue TemmepaTypbl BOABI U BO3AyXa.
HaGmronenne nmenmumoctu BemiectBa. HaOmiomenme sBrnenust auddysuu. Habmronenue
B3aMMOJICHCTBHSl YacTUIl pa3NUYHBIX BemecTB. HaOmonenue ropenus. OOHapykeHUe
KHCJIOpOJia B COCTaBe Bo3ayxa. IIpuroroBieHue pactBopa ¢ ONPENETCHHOM MAacCOBOM J0Jei
NMoBapeHHOUW conu. Pa3geneHue pacTBOPUMBIX W HEPACTBOPUMBIX BEIIECTB (PMIIBTPOBAHHEM.
W3mepeHue MmIoTHOCTH BEIECTBa.

B3aumoneiictBue Tea (10 4.)

N3menenne ckopocth W (GopMbl Ten TMpH WX B3auMojaeucTBuM. JleiicTBHe U
npotuBoaelictBue. BcemupHoe Tiarorenne. Cuila Kak XapakTEpUCTUKA B3aWMOJAEHCTBHSL.
Juunamometp. HproToH — exaunHuma uamepenus cuibl.. Cuna tsokectu. Jledopmarus. Paznuyansie
Buabel nedopmanuu. Cuiia ympyrocTd, €€ HalpaBlIeHHe. 3aBUCUMOCTb CHIIBI YIPYTOCTH OT
nedhopmaruu.

Tpenue. 3aBUCUMOCTh CHUJIBI TPEHHS OT CHJIBI TSOKECTH W KadecTBa 0O0pabOTKH
noBepxHocTel. Ponb Tpenus B mpupojie u TexHuke. CrocoObl yCUICHUS U 0CIa0IeHUs TPEHHUSL.

OnekTpuueckoe B3aumonelcTBue. OOBSCHEHUE SIEKTPHUECKOTO B3aWMOJACUCTBUS Ha
OCHOBE JJICKTPOHHOM TEOpUH. DJIEKTpHU3alMs Tea TpeHueM. llepenaya snekTpudyeckoro 3apsiaa
MIpU CONPUKOCHOBEHMH. B3anumoelicTBe OJHOMMEHHO U PA3HOMMEHHO 3apSKEHHBIX TEJ.

MarnuTtHoe B3auMmoaeicTBue. [10CTOSIHHBIE MarHUTBI, UX IE€WCTBUE HA JKEJIE3HBIC TEna.
[Tontoca marHuTOB. MarHutHble CTpenku. 3emMis Kak MarHuT. OpUEeHTUPOBAHME MO KOMIIACY.
[TpyMeHeHre TOCTOSTHHBIX MarHUTOB.

JlaBneHue Tena Ha Omopy. 3aBUCHMMOCTb JaBJIEHHUs OT Iulowmanu omnopsl. [lackams —
€MHMIIA U3MEPEHUS TaBICHUSI.

[lepenaya nmaBieHust KUAKOCTAMH W razamu. 3akoH [lackans. [laBieHue Ha riryOWHE
xuakoctu. CooOmIaromuecs: cocyabl, UX IpUMEHEHHUE.
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JlelicTBuEe XKUJKOCTEH Ha MOrPYKEHHOE B HHUX TeNO. ApXUMEI0Ba CHJIa. 3aBUCUMOCTD
apXMMEOBOM CHUJIBI OT poJia KUAKOCTH M OT oObeMa IMOTPYXKEHHOM yacTh Tena. Y CIOBHUSA
IJIaBaHUA TEJl.

JlaGopaTopHble paGoThI U ONBITHI:

HaGmronenne BO3HMKHOBEHHUS CHJIBI yIpyroctd npu nedopmanuu. HaGmrogeHue
pa3nu4HbBIX BUIOB Aedopmanuu. MccrienoBannue 3aBUCHMOCTH CHITBI YIIPYTOCTH OT AeopMariui.

Cuna tpenus. U3mepenue cuiibl TpeHus. M3yueHne pa3nuyHbIX BUIOB TPEHUS.

HaGmronenne B3auMOACWCTBHSI HAdIEKTPU30BAHHBIX Tel. HabmioleHue MarHUTHOTO
B3aUMOJICUCTBUSL.

Omnpenenenue JaBiaeHus Teaa Ha OMOPY.

Habntoienne 3aBUCUMOCTH AaBJICHUS KHUAKOCTU OT ITyOMHBI orpy»keHusi. Habmtonenue
YPOBHS KUAKOCTH B COOOMIAIONIUXCSA cocynax. V3mepeHue BoITaNKuBaromieil cwibl. OT dero
3aBHCUT BHITAJIKMBAIOIIas (apxumenoBa) cuiia? BelsicHEHHE yCIIOBUS TUIaBaHUS TE.

du3nyecKue U XuMudeckue sisjaeHus (9 1)

- MeXaHHYeCKHe M TelJIoBbIe siBJeHus (9)

Mexannueckoe nprkeHue. [loHsTHE 00 OTHOCHTEIHLHOCTH MEXAHHYECKOTO IBUKCHHS.
Mexanudeckoe nBH>KEeHHE B npupoae M TexHuke. [lyte m Bpems nBumkeHus. CKoOpocTh
nBUKeHMs. PaBHOMEpHOEABIKEHHE. 3BYK KaK UCTOYHUK MHPOPMAIUU 00 OKPY’KAIOIIEM MUDE.
Ucrounnku 3Byka. Konebanue - HEoOX0oaMMOE yCIIOBHE€ BO3HHUKHOBEHHS 3ByKa. OTpakeHUE
3ByKa. JXO.

TennoBoe pacummpenue. 3Menenne oobeMa TBEPABIX, KUIKUX U Ta3000pa3HbIX TEJ MPH
HarpeBaHUU U OXJIAXKJCHHH. YUET TEIUIOBOIO0 PACHIMPEHHUS U UCIOJIb30BAHUE €r0 B TEXHUKE.
[InaBnenue u orBepaeBaHue. TasHHE CHeEra, 3aMep3aHHME BOJIbI, BBIIIJIABKA YyI'yHa U CTalH,
U3rOTOBJIEHHE JeTaneld ommBKoM. Mcmapenuwe sxkuakocteil. (OxyaxkaeHHe >KUIKOCTEW mpu
ucnapenuu.) Konaencamnus. Temionepenaya.

JlabGopaTopHble paGoThI U ONBITHI:

W3mepenue myTv U BpeMEHU IBWKEHMs. BpIunclieHne CKOpPOCTH ABWXKEHUS Opycka.
Habmronenne oTHOCUTENEHOCTH JBUKEeHMsI. HaOo1eHne MICTOYHUKOB 3BYKA.

Habntonenue m3MeHeHus IIMHBI Teja NMpU HArpeBaHMM M oxjiaxiaeHuu. HaOmrogenue
U3MEHEHUs 00beMa JKHUIKOCTEH W Ta30B MpH HArpeBaHWU W OXJaxaeHuu. HarpeBanue
CTEKJISTHHOU TpyOku. OTiMBKa UTpPYyIIEYHOro cojaaTtuka. HabmioneHnue 3a miiaBieHHEM CHera.
HaGmronenne wcnapeHus W KOHJIGHCAIIMM BOJBI. PacTBOpeHHE COJM M BhIIApUBAHUE €€ U3
pactBopa. OT 4Yero 3aBHUCUT CKOpPOCTb HCIapeHHsl >KuAKocTH. HabmioneHue oxuaxaeHus
KUAKOCTH Tpu ucnapeHun. HaOmronenue kumenust Bonabl. HaOmrojeHwe TEmONMpOBOIHOCTH
BOJIbI U BO3/yXa.

TemaTuveckoe MJIAHMPOBAHUE

Ne Tema Bcero waco
11
5-6 kaace
1 BBenenue 3
2 Tena u BemecTna 12
3. BsauMonelicTBue Te 10
4 dusznyeckre ¥ XUMHUYECKHUE SIBIICHH: 9
HUTOTI'O 34




KAJIEHJIAPHBIN YUEBHBI IIJIAH

[Hara ‘ Ne ‘ Ne \ Tema

Tema Ne 1 Beeaenue (3 u)

1 1 Bsenenue. IIpupona. Uenosek-4acTb NpUpoOIbL.
Tena u BemectBa. Uto n3ydaer ¢pusuka.

2 2 Uto n3yyaer Xxumusl.
Mertons! uccienoBanus nmpupoisl. JlaboparopHoe o60pyI0BaHHEe

3 3 N3mepurtenbhbie mpubopsl. JlabopaTopHas pabora «OnpeneneHue
pa3zMepoB Gpu3ndYecKoro Tena

[Ipocreitmue n3mepenus. Jlaboparopuas padota «OnpenencHue
00BEMA JKUIKOCTH U TBEPIOTO TEIIa

Tema Ne 2 Tesa u Bemrecrna (12 1)

4 1 XapakTepucTHKA TEJ U BEIIECTB
CocrosiHue BellecTBa

5 2 Macca
N3mepenne maccel. JlabopaTopHas padota «3mMepenne Macchl
TeJa C TOMOIUIBIO PhIUYAXKHBIX BECOBY

6 3 Temnepatypa
JlaboparopHnas pabota «M3mepeHue TeMieparypsl BOIBI U
BO3/TyXa»

7 4 CTpoeHue BelecTBa: MOJIEKYJIbI, aTOMBI, HOHBI
JBuxkenne yactuil BemecTa. Jlaboparopnas pabora
«Habmonenue siineHust 1udy3umm»

8 5 BzauMopelicTBue 4acTull BEMIECTBA
CTpoeHue TBEpbIX TEJl, )KUJIKOCTEN, Ta30B C MOJIEKYJISIPHOM
TOYKH 3PEHUS

9 6 Ctpoenue aToma.
ATOMBI 1 HOHBI

10 7 Xumudeckue ieMeHTsl. [lepuonnueckas Tabmuma
J.1.MenneneeBa

HpOCTBIe " CJIOXKHBIC BEIICCTBA

11 8 Kucnopon
Bonopon

12 9 Bona
PactBOpEI 1 B3BECH

13 10 | I[InoTHOCTH
Pemienue 3a1a4y Ha CBSI3b MEXy MacCOil, 00bEMOM H IJIOTHOCTHIO

14 | 11 | Pemenue 3a1a4 Ha CBsI3b MEKAY MAacCOi, 00bEMOM U IUIOTHOCTBHIO
JlabGopaTtopHas pabota «OnpeesieHre MIOTHOCTH BEIIECTBA
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[ToBTOpuTENBEHO-00001IIAONIEE 3aHATHE
no Teme: «Tena u BemecTBay

Tema Ne 3 Bzaumoneiictue tei (10 1)

16

1

K yemy npuBoAUT AEHCTBUE OHOTO Teja HA APYyroe?
Cunsl

17

JeicTBre poKIaeT IPOTUBOICHCTBHE
BcemupHoe Tarorenue

18

Hedbopmarus
Cuna ynpyroctu

19

VYcnoBus paBHOBECHS TEN
Wzmepenue cunbl. JlabopatopHas padora «V3mMepenne cuibl
YIIPYTOCTI

20

Tpenue
JlaGopaTtopHnast pabota «/3mMepeHne CHIIbI TPSHHS

21

DJIEKTPUUYECKUE CUITBI
MaruuTHoe B3auMOJICHCTBHUE

22

Hasnenue. JlaboparopHas pabora «Beraucienue qaBiaeHus Teaa
Ha OTOpYy»
Penrenue 3amav Ha pacueT aBJICHUS

23

JlaBiieHue B *KUIKOCTAX U ra3ax. /laBieHue Ha rioyOuHe
Coobmaronye cocyapl

24

ApxumMenoBa cuia
JlaboparopHas paboTa «OT 4ero 3aBUCUT BHITAIKUBAIOIIIAS
(apxumenoBa) cria?y

25

10

JlaGopatopHas paboTa «BbIsICHEHUE YCIIOBHI TIaBaHUS TE»
[ToBTOpHTENEHO-00001IIArOIIICE 3aHATHE 110 TEME
«B3anmMmoencTBue TEI»

Tema Ne 4 dusnyeckue 1 XuMHYeckue siBjieHus (94)

° Mexanuueckue senenusn (3 u)

26

1

Mexanuueckoe OBMKEHHE
[1yTh 1 Bpems

27 2 CxopocTts nBrxeHus. Pemenue 3agau
OTHOCHUTEIBHOCTD JIBUKCHUS
28 |3 3Byk. CKOpOCTbH 3ByKa
Pemenue 3amad no reme «MexaHUYECKHUE SIBIICHUS»
° Tennoevie sgnenusn (6u)
29 1 TeroBoe pacmmpeHue
VYyeT 1 UCnoJIb30BaHUE TEIIOBOT'O PACIIMPEHUS
30 2 [InaBienune u oTBEpAEBaAHUE
Hcnapenue u koHaeHcanus
31 |3 JlaGopartopHas padota «OT 4ero 3aBUCUT CKOPOCTb UCHIAPEHUS

KUIKOCTH»
Habmionenne oxnaxaeHust *KUAKOCTH TPU UCTIAPEHUN
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32 Temnonepenaua
Hab6nronenue TenionpoBOHOCTH BOJBI U BO3AyXa

33 Perrenne kauecTBEHHBIX 3a1a4 10 TeMe « TEIIOBBIE SIBIIEHUS
[ToBTOpHTENEHO-0000IIAOIIHI 3aHATHE 110 TeMe « T erToBbIe
SIBJIEHUSD)

34 DIIEKTPUUYECKUH TOK

Hanpsxenne. Mcrounuku Toka IlocnenoBarensHoe COEIUHEHNE
MPOBOTHUKOB. JIaboparopHas padota «13yueHue
MOCJIEA0BATENBHOIO COEIMHEHUS TIPOBOIHUKOB)
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