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INOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o (¢u3MKe Ha YypOBHE OCHOBHOTrO 0O0IIEro o00pa3oBaHUS
COCTaBJICHa HA OCHOBE IOJIOXKEHUW M TpeOOBaHWIl K pe3ysibTaraM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW OOpa3oBaTEIbHOW MPOrpaMMBbl, MPEICTABICHHBIX B
OI'OC 000, a takxe ¢ yu€toMm deaepaibHON pabodeil mporpaMMbl BOCIIUTAHUS U
Konuenuun npenonaBanusi yaeoHoro npeamera «Dusmkay.

Copepxanue mporpaMMbl 10 (U3MKE HampaBlieHO Ha GOPMUPOBAHUE
€CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH OOYYaIOIIUXCS W OpPraHU3alMI0 H3YYEHUS
bu3MKM Ha JAESITEILHOCTHOM OCHOBe. B mporpamme 1o (Qu3MKe YUHUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHoro mnpeamera B peanusauuu TpedboBanuit ®I'OC OO0 «
MJIAHUPYEMBIM JIMYHOCTHBIM M METANpeMETHBIM pe3yibTaTaM OOyUeHHMS, a TaKKe
MEXIIPEIMETHBIC CBSI3M E€CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTI'0 001Iero 00pa3oBaHusl.

[Iporpamma mo ¢u3nKe yCTaHABIMBAET paclpeselieHne yueOHOro marepualia
no rojgamM oOydeHus (MO Kijaccam), MpeiJiaraeT MPUMEPHYIO MOCIEI0BaTEIbHOCTh
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO CONECPKAHUS U YUETE
BO3PACTHBIX OCOOCHHOCTEH 00YyJarOImUXCsl.

®duzrka SABISETCS CUCTEMOOOPA3YIONIUM JUISl €CTECTBEHHO-HAYUYHBIX YYEOHBIX
MPEIMETOB, MOCKOJbKY (PM3HMUECKUE 3aKOHBI JIEKAT B OCHOBE IPOILIECCOB U SIBJICHMUIA,
U3y4aeMbIX XUMHEH, OroIorueli, actpoHoMue U Qunyeckoit reorpaduei, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHpA, MPEAOCTaBIsIeT HamOoJjee SICHbIE
oOpa3ipl MPUMEHEHHUS] HAYyYHOIO METOJa MO3HAHMS, TO €CTh Croco0a MOJydeHHs
JIOCTOBEPHBIX 3HAHUU O MUpE.

Onna w3 riaBHBIX 3a7a4 (U3UYECKOrO0 O00pa30BaHUS B CTPYKType OOIIEro
o0pa3oBaHUsl COCTOUT B (DOPMHUPOBAHUM €CTECTBEHHO-HAYYHON TPAMOTHOCTH U
UHTepeca K HayKe y 00yJaromuxcs.

N3ydenue ¢pusznku Ha 6a30BOM ypOBHE MPEANOJIAraeT OBIaJICHUE CIAEAYIOMUMHU
KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIUMH €CTECTBEHHO-HAYYHYI0 T'PAMOTHOCTb:!

e Hay4YHO OOBSACHSTH SIBJICHUS;
e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAyYHOT'O HCCIICIOBAaHUS;
e HHTEPIPETUPOBATH JAHHBIE M HCIIOJIb30BATh HAYYHBIE JOKA3aTEIbCTBA JIS

MOJIyYE€HUS BHIBOJIOB.

[enu wu3ydeHuss QPU3NKA HA YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUs
onpezaenensl B KoHuenuuu mnpenonaBanus ydeOHoro mpenmera «Dusmka» B
oOpa3oBaTenbHBIX opranu3anusax Poccuiickoit @eaepannu, peatnu3yronuX OCHOBHbIE
oOmieoOpa3oBareibHble  MPOrpaMMbl,  yTBEepKAEHHOW  permeHueM  Kosmieruun
MunuctepcTBa npocBemeHus Poccuiickoit ®denepanuu (IpoTokoi oT 3 Aekadps
2019 r. Ne TIK-4BH).

Hesaun uzyyenus pusuku:

e MpuOOpETEHUE MHTEPECA U CTPEMJICHUS O0YYaIOIIMXCS K HAyYHOMY M3Y4YEHUIO

MIPUPOJIBI, PA3BUTHE UX UHTEIDICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTENH;



e pa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJle¢ TO3HaHUs U (OPMUPOBAHUE
UCCIIEZIOBATEIbCKOT0 OTHOIIECHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opmupoBaHHEe Hay4HOIO MHUPOBO33PEHUSI KaK pe3yjbTaTa HU3YyUYEHUsS] OCHOB
CTpOCHUS MaTepuu 1 (yHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH,

e (opMUpOBaHHWE TPEACTABICHUNA O pONM (U3UKK 7SI pa3BUTUA JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTUH;

e pa3BUTHE MPEACTABICHUN O BO3MOXHBIX cepax Oyayuieil mpodeccuoHaIbHOM
NesTeIbHOCTH, CBA3aHHOU ¢ (PU3UKOM, TOITOTOBKA K JalbHEHIIeMy 00y4eHHIO B
HTOM HaIpaBICHUH.

JlocTrxkeHue 3TUX Lesiel mporpaMMel Mo (pU3KUKe Ha YpOBHE OCHOBHOT'O OOIIETO
00pa3oBaHus 00€CTIEUNBAETCS PEIICHUEM CIEAYIOMINX 3a4a4:

e TpUOOpETeHHE 3HAHMM O JUCKPETHOM CTPOCHHMM BEIECTBA, O MEXaHUYECKHUX,
TEIJIOBBIX, SJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

® [pUOOpPETeHHE YMEHUN ONUCHIBATH U OOBACHATH (DU3UYECKHE SIBICHUS C
UCIOJIb30BaHUEM MOTYYCHHBIX 3HAHUM;

® OCBOEHHE METOJIOB PEIICHUS MPOCTEUIINX PACUETHHIX 33/1a4 C UCIIOJIb30BAHUEM
bu3nUecKuX Mojiesiel, TBOPYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

® pa3BUTHE YMEHUN HAONIOAATh NPUPOAHBIC SIBICHUS W BBINOJIHATH OIBITHI,
nabopartopHble  pabOThl W DKCIEPUMEHTAJIbHBIE  KCCJEAOBaHUA  C
UCTIOJIb30BaHUEM M3MEPUTENBHBIX TPHOOPOB;

e OCBOGHHME NpPUEMOB paboThl ¢ HHPOpMaUUed (PU3NUECKOTO COJEpIKAHMUS,
BKJIFOYas MH(OPMALIUIO O COBPEMEHHBIX JOCTHMKEHMSIX (QHU3UKH, aHAIU3 |
KPUTHYECKOE OlEHUBAaHUE HH(POPMAIIHH;

® 3HAKOMCTBO cO cdepamu MNpodhecCuOHATBHOU AESATENbHOCTH, CBSI3AHHBIMU C
(Gu3MKON, U COBPEMEHHBIMH TEXHOJIOTHUSIMU, OCHOBAaHHBIMU Ha JOCTHKEHHSIX
(bu3nUecKol HayKu.

Ha u3yuenue ¢usuku (6a30BbIi YypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus otBoauTcs 238 wacoB: B 7 kiacce — 68 gacoB (2 gaca B Henemno), B 8
Kjacce — 68 yacoB (2 yaca B Henenmo), B 9 kiacce — 102 yaca (3 gaca B Hefeno).

[Ipennaraemsiii B mporpamme 1o (U3MKe IMepeueHb JabopaTOpHBIX paboT u
OIBITOB HOCUT PEKOMEHIATENbHBIA XapaKTep, YUUTENb JENAeT BbIOOP MPOBEACHUS
7a00paToOpHBIX pabOT M ONBITOB C Y4ETOM MHAMBUIAYAIbHBIX OCOOCHHOCTEH
oOydJarommxcs, CIUCKA JKCIEPUMEHTANBHBIX 3aJaHui, MpeajiaraéMblX B paMKax
OCHOBHOI'O TOCYAapCTBEHHOI'0 3K3aM€EHa MO (PU3HKE.

YUYET PABOYEM IMPOI'PAMMBI BOCIIUTAHUSI MBOY «'UMHA3US
Ne31»

[Iporpamma yuebHOro mpeamera «@DuU3nMKa» MOJHOCTBIO COIJIACYETCA C
[Iporpammoii Bocutanust MbOY «I'mmuazust Ne3 1.

JloGpocoBecTtHass paboTa yuuTedst Ha YpOKEe, HampaBieHHAas Ha JOCTHKEHHE
[IOCTABJICHHONM BOCIUTATEJIbHOM 1€, MO3BOJUT OOydaronmemMycssi IOJIy4YUTh



HEOOXOJMMbIE  COLMAJIbHBIE  HABBIKM, KOTOpPbIE  TMOMOTYT €My  JIydIle

OPHEHTHUPOBATHCS B CIIO)KHOM MHPE YEJIOBEUECKUX B3aUMOOTHOIIECHUH, 3P deKTHBHEES

HATKMBATh KOMMYHMKAIIMIO C OKPYXAIOIIMMH, YBEpeHHee ceOsi YyBCTBOBATh BO

B3aMMOJICUCTBUU C HHUMH, TPOAYKTHBHEE COTPYAHMYATh C JIOABMHU Pa3HBIX

BO3PACTOB U Pa3HOTO COLUAIBLHOTO TIOJIOKEHUS, CMeJIee UCKaTh U HAXOIUTh BBIXOBI

U3 TPYIHBIX *KU3HEHHBIX CUTYallUl, OCMBICJICHHEE BHIOUPATh CBOM KU3HEHHBIN MYTh

B CJIO’KHBIX TTOMCKAX CHACThS [T €01 M OKPYKAIOUTNX JTFO/ICH.
Peanuzayusn neoazozuuecKkumu padomuukamu 60CNUMAMENbHO20

nomeHyuana ypoka npeononazaem cieoyruiee:

® YVYCTAaHOBJICHWE  JIOBEPUTENBHBIX  OTHONIGHWH  MEXIy  IeJarormiecKuM
paOOTHUKOM M OOYYaIOLIUMUCS, CIIOCOOCTBYIOUIMX MO3UTHUBHOMY BOCHPHUSTHIO
oOydJarommMucs TpeboBaHW © MPOCKO  TEAArormueckoro  pabOTHHUKA,
NPUBJICUYEHUIO HMX BHHMaHUs K OOCyXJIaeMOW Ha Yypoke HHpOpMaIuH,
aKTUBU3ALMU TTO3HABATEIILHOU E€ATEIbHOCTH;

e mo0yXaeHHe OOydJalluxcs coOMoaaTh Ha YpPOKE OOIICTIPUHATHIE HOPMBI
MOBE/ICHMS, MTpaBuiIa OOUICHUSI CO CTApIIUMM (MeIarorunyecCKUMu pabOTHUKAMM )
U CBEpCTHHKaMH (OOYyJarOMIMMUCS), TPUHIMIBI y4eOHOW JUCIUIUIMHBI U
caMOOpraHu3aIliig;

® TpUBJIICUYCHHE BHUMAaHHUS OOYUYaIOIIMXCA K [IEHHOCTHOMY aCleKTy M3y4aeMbIX Ha
ypoKax SIBJI€HHMM, OopraHuzanus X padoThl ¢ MOJIy4aeMOM Ha YPOKE COLUAIbHO

3HaYMMOM WH(pOpMalell — WHULIUMUPOBAHHE €€ OOCYXKJIECHHSI, BBICKA3bIBAHUS
OOy4aroUIMMHUCS CBOEr0 MHEHHUSI 10 €€ IOBONY, BBIPAOOTKHM CBOEro K HeH
OTHOLLEHHS;

® UCMOJb30BAaHUE BOCIUTATENILHBIX BO3MOXKHOCTEH  COAEpXKaHUsA  y4eOHOro
npeaMeTa 4yepe3 JEMOHCTPALMI0 00YydaloIMMCcs MPUMEPOB OTBETCTBEHHOTO,
IpakJIaHCKOTO TOBEJEHUS, MPOSBICHUS YEIOBEKOIIOOUS U T0OpOCEepAeUHOCTH,
yepe3 MOoAOO0p COOTBETCTBYIOIIMX TEKCTOB MJISi YTEHUS, 3a/1ad JAJs pelieHus,
pOOJIEMHBIX CUTYaIUH A1 OOCYX/IEHUS B KJIACCE;

® TPUMEHEHHWE Ha YpPOKE HWHTEPaKTUBHBIX (OpM paboThl C OO0YyYaIOIIUMUCH:
UHTEJUICKTYaJbHBIX ~HUTP, CTUMYJIUPYIOIIMX II03HABATEIFHYI0 MOTHUBAIIHIO
o0yJaroumxcs; AUJAKTHUYECKOTO TeaTpa, TIe IMOJIYYCHHbIE Ha YpOKE 3HAHHS
OOBITPHIBAIOTCS B TEaTPaJbHBIX IMOCTAHOBKAX; JHCKYCCHUH, KOTOpBIE alOT
O00y4aroUMMCsl BO3MOXKHOCTb IPHOOPECTH OMNBIT BEACHUS KOHCTPYKTUBHOIO
JTMAJIOTa; TPYMIOBOM paboThl WM pabOThl B Mapax, KOTOPHIE y4aT KOMaHAHOU
paloTe 1 B3aUMOJIEUCTBUIO C IPYTUMHU JE€ThMU;

® BKJIOYEHHE B YpPOK HIPOBBIX MPOLEAYp, KOTOpbIE IMOMOTralT MOIAEpPXKAaTh
MOTHBALIMIO OOYJArOMIMXCS K TMOJIYYCHUIO 3HAHWN, HATXUBAHUIO MO3UTHUBHBIX
MEXIMYHOCTHBIX ~ OTHOIIEHWH B  Kjacce, TIOMOTalOT  yCTaHOBJICHHUIO
n00poKenaTeNIbHOM aTMoc(ephbl BO BpeMs ypOKa;

e opranuzauus medcTBa MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX O0YUaAIOUIMXCS HAJ
X HEYCHEBAIOMIMMH OJHOKJIACCHUKAMHM, JAIOMIET0 MM COIMAIBHO 3HAYUMBINA
OIIBIT COTPYAHUYECTBA U B3aUMHOMN TTOMOIIIH;



® VHUIMUPOBAHHE U MOJICP)KKA UCCIICAOBATEIBCKON AEATEIbHOCTH 00YJaIOIIUXCS

B paMKax peaju3alud UMHU WUHIUBUIYAIbHBIX U TPYNIIOBBIX HUCCIEI0BATEIbCKUX

IPOEKTOB, YTO JacT OOYYaroIUMCS BO3MOXHOCTh TPUOOPECTH HABBIKU

CaMOCTOATEJILHOTO PEIICHUsI TEOPETHUYECKOHM NpoOJeMbl, T€HEPUPOBAHUS U

oopmiieHUsT COOCTBEHHBIX HICH, YBKUTEIHHOTO OTHOUICHUS K UY)KHM HICAM,

oopmiieHHBIM B paloTax JApYyruX HcCCienoBaTeNeil, HaBbIK MyOJIMYHOTO

BBICTYIUICHUSI TIE€pe] ayJuTOpuell, apryMEeHTHpPOBaHHUS M OTCTauBaHMs CBOEH

TOUYKH 3pEHUSI.

Peanuzanusi BocnuTaTeslbHOrO MOTEHIMANA YpPOKa IeJaroraMu-npeaMeTHUKaMU
npenoyaraeT co3gaHue arMochepbl MOBEpUs K YUHUTEIIO, MHTEpeca K MpeaMeTy;
0TOOp BOCIUTHIBAIOIIETO COJAEP)KAHUS YpPOKa; HCIOJIb30BaHUE AKTHUBHBIX (HOpM
OpraHu3aluy yueOHOU AesITebHOCTH Ha YPOKE.

Co30anue ammocghepvi 0oeepus Kk yuumenio, unmepeca K npeomemy:

e HepopMaIbHOE OOIIEHNE YUUTENS U yYEHUKA BHE YPOKa,
® JUCHOJb30BAaHUE HA ypOKaxX 3HAKOMBIX JETSM aKTyaJlIbHbIX NPUMEPOB M3 KHHUT,

MYJbTPHUIBMOB, UTP;

® HCMOJb30BaHHE MOTEHIIMAA IOMOPA;
e oOpaleHne K JNIHOMY OIBITY YICHUKOB,
e BHUMaHUE K HMHTEpPEcaM, YyBJICYCHUSM, TMO3UTHUBHBIM OCOOCHHOCTSIM, ycCIleXam

YYEHUKOB;
® NPOSIBICHHME Y4acTusl, 3200Thl K YUCHHKY;

e cozlaHue paHTa3uiHBIX MUPOB M BOOOpaKaeMbIX CUTYallUl Ha YPOKE;
® CO37aHUE MPUBJICKATEIBHBIX TPATUIINN Kilacca/KaOMHETa/ypoKa,;

® TPU3HAHME OIIMOOK YUUTENEM;

® TIIATEeNbHAs MMOATOTOBKA K YPOKY.

Omoop eocnumuleéaruiezo cooeprcanus ypoKa:

e BKJIOYEHHE B YPOK BOCHUTHIBAIOIIEH MH(POpPMAIMH, OpraHu3alus padboTsl C HEH,
noOyXAeHHE K 00CYX/IEHUI0, BEICKA3bIBAHUIO MHEHUH, (HOPMYIUPOBKE

® COOCTBEHHOI'O OTHOIIEHUS K HEW;

® [PUBJICUYCHUE BHUMAHUS YUYEHUKOB K HPaBCTBEHHBIM MpoOJeMaM, CBSI3aHHBIM C

MaTepuaioM ypoKa;
® [IpPUBJICYECHHE BHUMAHUS YYEHUKOB K Mpo0OJieMaM OOIIEeCTBa;

e exeHenenpbHoe ucnonHeHne ['mmuHa P® (mepex HavanoMm mepBoro ypoka) B

COOTBETCTBUHU C TPEOOBAHUSAMHU 3aKOHOAATEIIBCTBA.

Hcnonv3oeanue akmugHuvix popm opzanuszauyuu y4eOHOU 0eameaIbHOCmU HA
ypoke:
® UHTEpaKkTUBHbIE (OPMBI OpraHU3alUU JAEATEIbHOCTH: Y4eOHbIe IUCKYCCHUH,

BUKTOPHWHBI, POJIEBBIC, AETOBBIC M HACTOJIBHBIE UTPHI U T. I1.;
® OpraHu3alus UCCIENOBATEIBLCKON U IMTPOEKTHOU AEATEIbHOCTH YUECHUKOB.



COJEPXAHUE OBYYEHUA

7 KIIACC

Pazgen 1. ®usuka u €€ poJib B IO3HAHNH OKPYKAIOLIEro Mupa.

®u3uka — Hayka O npupone. fBneHus npuponabl. DPHU3UYECKUE SBICHUS:
MEXaHUYECKHUE, TEIIOBbIE, IJIEKTPUUECKIE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckre Benu4WHBL M3mepenne ¢usndeckux BenuuuH. Dusnueckue
npuOopsl. [lorpemHocts n3Mepenuii. MexayHapoiHas CUCTEMA €IUHULL.

Kak ¢wu3uka w Jpyrue eCTEeCTBEHHbIE HAyKH HW3Y4aloT  MPHUPOIY.
EcTecTBeHHO-Hay4YHBIN METOJA TO3HAHUS: HAOJIOJICHUE, IOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIABM)KEHUE THIOTE3, DKCIEPUMEHT MO MPOBEPKE TMIOTE3, OOBSICHEHUE
Habmogaemoro sipneHus. Onucanue pU3NUECKUX SBICHUN ¢ TTIOMOIIBIO MOJIENIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIE SIBJICHUS.

2. Dusuueckue nTpuOOPHl M MOpolEAypa MPSIMBIX U3MEPEHUNM aHaJIOrOBBIM U

U(GPOBBIM TPUOOPOM.
Jlabopamopmuusie pabomul u onvimel.
1. OmpeneneHue 1EHBI IEJICHUS MIKaIbl U3MEPUTEIHLHOTO MpUdopa.
2. H3mepeHune paccTosHUM.
3. N3mepenue 00bEMa )KUIKOCTH U TBEPAOIO TEINA.
4. OrnpeneneHue pa3MepoB MAJIBIX TEIL.
5. M3mepenue TtemmepaTypbl NpH MOMOIIM >KUAKOCTHOIO TEPMOMETpa U
JaTYuKa TeMIepaTyphl.

6. IIpoBenenue wuccienqoBaHUS MO NPOBEPKE THUIIOTE3BI: NAIBHOCTH IMOJNETA
Imapvka, MYIIEHHOTO TOPU30HTAJIBHO, TeM OOoJble, YeM OOJbIlle BHICOTA
ITyCKa.

Paznen 2. IlepBoHayajibHbIE CBe/IeHUSI 0 CTPOEHHUH BelecTBa.

CrpoeHue BemiecTBa: aroOMbl M MOJIEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOECHUE BEUIECTBA.

JIBmxenue wyactuy BemectBa. CBA3b CKOPOCTH JBMIKEHHSI YacTHI] C
Temrieparypoil. bpoyHoBckoe nBuxkeHue, nuddysus. BzaumonelicTBue yacTuil
BEILECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30OB, KUIKOCTEH MU TBEPIBIX
(kpucTaJuTMUECKUX) Teil. B3auMOCBsI3b MeXAy CBOMCTBAMU BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSAX U WX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOEeHHOCTH
arperaTHhIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HabGmrogenue OpoyHOBCKOTO IBUKEHUS.

2. Habmonenue nuddysun.

3. HaGmionenue siBneHui, 0ObACHIIONIMXCS MPUTSHKEHUEM WM OTTAIKUBAHUEM

YacTHI] BELIECTBA.

Jlabopamopusie padbomul u onvimel.



1. OueHka n1MaMeTpa aToMa METOJOM PSJIOB (C UCTIONIb30BaHueM Gororpaduit).

2. OnbITHI IO HAOJIIOICHHUIO TEIIOBOTO PACIIMPEHUS T'a30B.

3. OnbIThI 1O OOHAPYKEHUIO NEUCTBUS CHII MOJIEKYJIIPHOTO TIPUTSIKEHUSI.

Pa3nea 3. /IBu:KeHHe U B3aUMoJelicTBUE TeJl.

Mexannueckoe JBH)KeHUE. PaBHOMEpHOE U HEPAaBHOMEPHOE JBHXKCHHE.
Cxopoctb. CpellHsIsi CKOpOCTb NpPH HEPABHOMEPHOM ABMKEHHMH. Pacyér mytu u
BPEMEHHU JIBUKECHUS.

SlBneHve wHepuuu. 3aKOH HHeEpUUU. B3aumoneiicTBue Tel Kak MOpUYMHA
VM3MEHEHUS CKOPOCTH JIBMKEHHS Tesl. Macca Kak Mepa MHEpTHOCTH Tena. [[1oTHOCTh
BeriecTBa. CBsi3b MJIOTHOCTH C KOJIMYECTBOM MOJICKYJT B €AMHUIE 00BEMA BEIIECTRA.

Cuiia Kak XapakTepucTuka B3aumopaeicTBus Ten. Cuiia ynpyroctd W 3aKOH
I'yka. M3mepeHue cuibl ¢ MOMONIBIO JAUHAMOMeETpa. SIBJeHUE TATOTEHUS M CHIIA
TsokecTu. Cuiia TsDKeCTH Ha JIpyrux miaHerax. Bec tema. Hesecomocts. CrnoxeHue
CWJI, HANpaBJEHHBIX MO OAHOW mpsaAmoil. PaBHomelcTByromas cwi. Cuiia TpeHUS.
TpeHue CKOIbXKEHNs U TPEHHE MOKOs1. TpeHne B IpUpoae U TEXHUKE.

Hemoncmpayuu.

1. HabGmrogenne MexaHUYeCKOTO JBUKEHUS Tea.

2. M3mepeHne CKOpOCTH NPSIMOJIMHENHOTO IBUKECHUSI.

3. HabGmronenue siBIeHUS HHEPIIHH.

4. HabmoneHue n3MeHeHUs! CKOPOCTH IIPU B3aUMOJECHCTBUU TEIL.

5. CpaBHEHHE MACC MO B3aUMOJICVCTBHIO TEIL.

6. Cno)xeHue Cui, HaPaBJICHHBIX 110 OJHOW MPSIMOM.

Jlabopamopmuuvie pabomul u onvimel.

1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOIO JIBMKEHUs (IIApUKa B KHIKOCTH,

MOJIEJIM AJIEKTPUYECKOI0 aBTOMOOMIISI M TaK Jajiee).
2. OmnpeneneHue cpeaHEN CKOPOCTU CKOJNBXKEHUS Opycka WM IIapuka IIo
HAKJIOHHOM TIJIOCKOCTH.
3. OmnpenenieHne MIOTHOCTU TBEPIIOTO TENA.
OnbITEI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb pacTskeHus (aedopmanun)
MPYKUHBI OT TPUIIOKEHHON CHJIBI.

5. ONBITBL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBI TPEHUSI CKOJIbKEHHUS OT
BECAa TEJIa U XapaKTepa CONPUKACAIOLIMXCS IIOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKHUAKOCTEH U ra3oB.

HaBnenue. CriocoObl yMEHBIIEHUSI W YBEJIMYCHUS JaBiieHus. [laBieHue rasa.
3aBUCUMOCTh JIaBJIGHUS Tra3a OT oO0bEMa, Temmeparypbl. llepemaua naBieHUs
TBEPABIMU TEJAMH, XKHUJIKOCTAMU U razamu. 3akoH [lackans. I[ImeBMarmueckue
MaIllMHbl. 3aBUCUMOCTh JaBJICHUS KUIKOCTU OT TJIYOWMHBI. ['HMIpocTaTudecKuii
napajiokc. CooOraroiuecs cocybl. [ nupaBinueckiue MEXaHUu3MblI.

Atmocdepa 3emnn M armocepHoe naBieHue. I[IpUUMHBI CyIIECTBOBaHUS
BO3AymHON o6omouku 3emnu. OmnbiTt Toppuuenmu. W3mepenwe aTtmocdepHOro
JaBJIeHUs. 3aBUCUMOCTb aTMOC(EPHOro JaBJIEHUS OT BBICOTHI HAJ YPOBHEM MODS.
[Tpubops! 11 U3MepeHus: aTMOC(HEPHOro JaBICHUS.



JlercTBrE KUAKOCTH M ra3a Ha IMOTPYKEHHOE B HHUX TEJIO. BBITAIKHBarOIIAS
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxonnaBanue.
Hemoncmpayuu.
3aBUCUMOCTbh JABJICHUS ra3a OT TEMIIEPATYPHI.
Ilepenayva naBneHUs KUJIKOCTHIO U Ta30M.
CooOmraromuecs: COCy/Ibl.
['mapaBnuueckuii mpecc.
[IposiBienue nercTBUs aTMOC(HEpPHOTO TaBICHUS.
3aBUCUMOCTh BBITAIKHBAIOIIECH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tea 1
IJIOTHOCTH KUJIKOCTH.

I A A
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PaBeHCTBO BBITAIKMBAIOIIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.
VYcnoBue nnaBaHus TEN: MJIABAHUE WIM MOTPYXKEHHUE TENl B 3aBUCHUMOCTH OT
COOTHOIIEHUS TIJIOTHOCTEMN TeJa U )KUIKOCTH.
Jlabopamopusie padbomul u onvimel.
1. HccnemoBanme 3aBHCHMMOCTH Beca Tella B BOAE OT 00bEMa MOTPYKEHHOU B
JKUJIKOCTh YaCTH TeJIa.
2. OmpenenieHHE  BBITAJKHUBAIOIICH  CHJIbL,  JICMCTBYIOIIEW Ha  TEJoO,
IIOIPY>KEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCUMOCTHU BBITAIKMBAIOLIEH CUJIbI, JEHCTBYIOIIEH HA TEIO B
JKHJIKOCTH, OT MaccChl Tea.
4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh  BBITAJKUBAIOIICH  CHIIBL,
JIEUCTBYIOIICH Ha TEJIO B JKUJKOCTHU, OT 00bEMA MOTPYKEHHON B KUIKOCTH
YaCTH TeJa U OT TJIOTHOCTH KHUJIKOCTH.

5. KoHcTpyupoBanue apeomeTpa Uil KOHCTPYUPOBAHHE JIOJIKU U ONPEIETICHUE

€€ rpy30n0AbEMHOCTH.

Pa3zgea S. PaGora u MmomHOCTh. JHEpPrusi.

Mexanndeckasi padbota. MOIIHOCTb.

[IpocThie MexaHM3MBbL: pblyar, OJOK, HaKJIOHHAs TUIOCKOCTh. [lpaBuiio
paBHOBecus prruara. [I[puMeHeHne mpaBuia paBHOBECHS pblyara K OJIOKY. «30JI0TOe
npaswio» Mexanuku. KIIJI mpocteix mexanuzMoB. [IpocTeie MexaHU3MbI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. KuHerndeckas ¢ NOTCHIMAIbHAS  SHEPIHUS.
[IpeBpamieHne ogHOrO BUJIa MEXAHWYECKOW SHEPruU B APYroil. 3aKOH COXpaHEHHS
SHEPruM B MEXAHUKE.

Hemoncmpayuu.

1. Tlpumepbl MPOCTHIX MEXAaHU3MOB.

Jlabopamopmuuvie pabomul u onvimel.

1. Ompenenenue pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JBMIXKEHHUH TeJa IO
TOPU30HTAIBHON MTOBEPXHOCTH.

HccnenoBanue ycloBUil paBHOBECUS phlUara.
N3mepenue K11/ HakJIIOHHOM TIJIOCKOCTH.
N3yuenune 3akoHA COXPAHEHUS] MEXaHUYECKOU YHEPTUH.



8 KUIIACC

Pa3znea 6. TenjioBbie ABJICHHUA.

OCHOBHBIE TIOJIOKEHUA  MOJICKYJISIPHO--KMHETUYECKOM TEOPHUH  CTPOCHUS
BeliecTa. Macca W pa3Mepbl aTOMOB M MOJEKYJI. ONBIThL, MOATBEPKIAOIINE
OCHOBHBIE II0JIOKEHHS MOJIEKYJISIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHUW  BEIECTRA.
Kpucranmmueckue u amopdusie Tena. OObsICHEHHWE CBOMCTB ra3oB, XKUIKOCTEH H
TBEPIBIX TEJI HA OCHOBE TMOJIOKCHUH MOJEKYISIPHO--KUHETUYECKOW TEOPHUH.
CmauuBaHNe U KanWUISIpHbIE sIBJIEHUS. TeIIoBOe paclIMpeHUe U CKaTHE.

Temneparypa. CBsizb TeMmnepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBHXEHHUS
yactull. Buyrpennsisi sHeprus. CnocoObl HM3MEHEHHSI BHYTPEHHEW DSHEpIruu:
TEIJIoNepeaadya U coBepuieHrne padoTel. Buasl Temonepenayu: TEmIONpPOBOAHOCTD,
KOHBEKLIHS, U3ITyYCHHE.

KonwdectBo TemnoTel. YjenbHas TEIUIOEMKOCTh BEIIECTBA. 1emiaooOMeH u
TEIJIOBOE paBHOBECHE. Y paBHEHUE TEIUIOBOro Oananca. [lnaBnenue u orBepaeBaHue
KPUCTAILTMYECKUX BEIIeCTB. Y JelbHas TeIuloTa IiaBieHusa. [lapooOpazoBanue u
koHneHcaus. Ucnapenue. Kunenue. VYiaenpHas Temiota napooOpa3oBaHUS.
3aBUCUMOCTH TEMIIEPATYPhI KUTIEHUS OT aTMOC(PEPHOTO JaBICHUA.

BrnaxnocTs Bo3myxa.

DHeprus TOIIMBA. Y IeJIbHAs TEIIOTa CTOPAHHSL.

[Tpuniuner paGotel TeruioBbix aBuratened KIIJ[ TemmoBoro aBurarens.
TennoBble IBUTATENN U 3aLIATA OKPYXKAIOLICH CPEBI.

3aKOH COXpaHEHUS U MPEBPALEHUS SHEPTUU B TEIUIOBBIX IpOLIECcCax.

Hemoncmpayuu.

1. HaGmionenue OpOyHOBCKOTO ABUKECHHUS.

2. Habmonenue nuddysun.

3. HabGmronenue siBneHui cMauMBaHUs U KAWL PHBIX SIBJICHUIA.

4. HalmiomeHne TerioBOro pacimpeHus Tel.

5. M3MeHeHue naBieHus rasa MpU HW3MEHEHUU O00bEMA W HArpeBaHUM WM
OXJIaXKICHUMU.

[IpaBuiia u3smMepeHus TemMIepaTypsl.

Buael Teruionepenayu.

OxJaxIeHHle MpU COBEPILIEHUN PaOOTHI.

HarpeBanue npu coBepiiieHuH paboThl BHEIIIHUMH CHIIAMH.
10. CpaBHEHHE TETUIOEMKOCTEN PA3JIMYHBIX BEIIECTB.

11. HaGnroneHue KureHus.
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12. HabrogeHune mocTosTHCTBA TEMIIEPaTyphl MPU TUTABJICHUH.

13. Moaenu TEMJIOBBIX ABUTATEIEH.

Jlabopamopmuuvie pabomul u onvimel.

1. OnbITHI 110 OOHAPYKEHUIO TEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTSHKEHUS.
2. OnbITHI O BBIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WM caxapa.



3. OnbITel 1O HaOJIOJIEHUIO TEIJIOBOTO PACHIMPEHUsI Ta30B, KUJIKOCTEH U
TBEPABIX TEJL
OnpeneneHue naBjieHUs BO3AyXa B OAJIJIOHE MITIPUILA.
OnbITHl, AEMOHCTPUPYIOLIKE 3aBUCUMOCTD JaBJICHHS BO3yXa OT €ro o0béMa
Y HarpeBaHUs WM OXJIAXKICHHUS.

6. IIpoBepka rumore3bl JUHEMHONW 3aBUCUMOCTU JUTMHBI CTOJIOMKA KUJKOCTH B
TEPMOMETPUYECKON TPYyOKe OT TeMIIepaTyphl.

7. Habmionenue wu3MeHEHUs BHYTPEHHEH OJHEpruu Tela B  pe3yJbTaTe
Teronepeaayr U padboThl BHEITHUX CHUJL.

8. HccnemoBanue SBJICHHS TEIJIOOOMEHAa TIPU CMEIIMBAHUM XOJOIHOM U

rops4ei BOAbI.

9. OmpezeneHre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOIO BOAOW MPH TEMI000MEHE

C HarpeThIM METAJUIMYECKUM LIUIUHIPOM.

10. OnpeneneHre yaeabHON TEMIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca uCrapeHus.

12. OnpenieNieHre OTHOCUTEIBLHOM BJIaXKHOCTH BO3AyXa.

13. OnpeneneHre yAeabHON TEMIOTHI IIJIaBICHHUS JIbJA.

Pazgen 7. dinekTpudeckne U MAarHUTHBIE SIBJICHMUS.

OnekTtpuzanus Ten. [[Ba poja 3MeKTpUYECKHX 3apsiaoB. BiaumopeincTBue
3apsoKeHHBIX Tel. 3akoH KylioHa (3aBUCMMOCTH CUJIBI B3aUMOJICHCTBUS 3apsiKEHHBIX
TE€JI OT BEJIMUMHBI 3aPsIZIOB U PACCTOSHUS MEXK]TY TEJIaMH ).

Onektpuueckoe mosie. HanpsxEHHOCTh 3iekTpuyeckoro mnons. IlpuHuun
CYNEpHO3ULIUN PIEKTPUUECKUX MOJIeH (Ha KAUeCTBEHHOM YPOBHE).

Hocurenn snexkTpuueckux 3apsgoB. DJIEMEHTApPHBIM 3JIEKTPUUECKUN 3apsil.
Crpoenue atoma. IIpOBOOHUKM M TUDJIEKTPUKU. 3aKOH COXPAHEHHUS IIEKTPUUECKOT O
3apsna.

ONEKTPUUECKUA TOK. YCJIOBHS CYHIECTBOBAHUSI dJEKTPUUECKOIO TOKAa.
HcTouHMKM TMOCTOSHHOrO TOKA. JIeWCTBHUSI 3JIEKTPUYECKOro TOKa (TEIJIoBOeE,
XUMUYECKOE, MArHUTHOE). DJIEKTPUUECKUIN TOK B JKUJIKOCTSIX U raszax.

Onektpuueckass  uenb. Cuna  ToKa.  DJEKTPUYECKOE  HANPSKEHUE.
ConpoTuBiieHnE NPOBOJAHMKA. Y IETbHOE CONPOTUBIIEHUE BellecTBA. 3aKoH OMa s
ydacTka nend. [locienosarensHoe 1 nmapamuieslbHOe COEANHEHUE IPOBOJHUKOB.

Pabora u MOWIHOCTH 3JEKTPUYECKOro Toka. 3akoH Jlxoymsa—JleHua.
DNeKTpUYecKre LEeNu U MOTPEOUTENN 3JIEKTpUYecKor sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocrossHHBIE MarHuThl. B3auMOJI€MCTBHE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nosie. MarHuTHOE 1oJie 3eMJIM U €ro 3HaYeHHeE JJIs )KU3HU Ha 3emie. OnbIT Ipcrena.
MarauTtHoOe 1oje MEKTPUUECKOro Toka. [IpuMeHenre 3JIeKTpOMarHuTOB B TEXHUKE.
JlelicTBU€ MAarHUTHOIO TMOJII HAa TPOBOJHHK C TOKOM. OJEKTPOIABHUIATEIb
IIOCTOSIHHOTO  TOKa.  lMcrmonp30BaHWE — JJIEKTPOABUTATENEM B TEXHUYECKHUX
YCTPOMCTBAaX U HA TPAHCIOPTE.



OnbiTel @Papajned. SBieHUE >IEKTPOMarHuTHOM MHAYKUMHU. [IpaBuiio JleHna.
DnekTporeHeparop. Crioco6sl MOJTY4EHUS AIEKTPUYECKON SHEPrUu.
DJIEKTPOCTAHIIMU Ha BO3OOHOBJISIEMBIX HCTOYHHUKAX YHEPTHUU.

Hemoncmpayuu.
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25.

DIIeKTpU3anus TEN.

JIBa poza 3JIEKTpUYECKUX 3apsiI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEIL.
Y CTpONCTBO U JIEUCTBUE 3JIEKTPOCKOMA.

DJeKTpocTaThuyecKasi UHIYKIIHS.

3aKOH COXpaHEHUS YJICKTPUUECKUX 3apsiAO0B.

[TpOBOAHUKH M THDJICKTPUKH.

MoaenupoBaHue CUIIOBBIX JUHUM DJEKTPUUECKOTO TTOJIS.

HcTOYHNMKH TTOCTOSIHHOTO TOKA.

JlercTBUSA 3IEKTPUYECKOTO TOKA.

. DNEKTPUYECKHUMN TOK B HKUJKOCTH.

. ["a30BbIi1 pa3psn.

. I3sMepenune CHItbl TOKa aMIIEpPMETPOM.

. IBmepeHnune 31eKTpuyecKoro HarpsiKEHUsI BOJIbTMETPOM.

. PeocTtar n mara3uH COnpOTUBIICHUM.

. BzaumopencTBre NOCTOSTHHBIX MAarHUTOB.

. MonenupoBaHre HEBO3MOKHOCTH pa3CICHUS MTOJTOCOB MArHUTA.
. MonenupoBaHre MarHUTHBIX MOJIEN MMOCTOSHHBIX MarHUTOB.

. OneIT Dpcrena.

. MarauTHOE€ noJjie Toka. DJIEKTPOMAarHur.

. JlelicTBHEe MarHUTHOTO MOJIS1 HA IPOBOJHUK C TOKOM.

. DIEKTPOABUTATEND MOCTOSHHOTO TOKA.

. UccnenoBanue sIBICHUA 3JICKTPOMAarHUTHOM MHIYKIMH.

. OneiTel @apayes.

. 3aBUCUMOCTb ~HAaNpPaBJICHUS HMHAYKIMOHHOTO TOKa OT YCJIOBUM €rO

BO3HUKHOBCHMUS.
9HeKTp0reHepaTop ITOCTOAHHOI'O TOKA.

Jlabopamopuuvie pabomul u onvimel.

1.

o o~ w

OneIThl 1O HAOMIOACHWIO DJCKTPU3AlMA TEN HWHAYKIMEH W TIpH
COMPUKOCHOBEHUHU.

UccnenoBanne JEUCTBUS DJIEKTPUYECKOTO IO HA TMPOBOJHUKHA U
JTUDJICKTPUKH.

COopka 1 npoBepka padOThI JIEKTPUUECKON 1I€MH MOCTOSTHHOTO TOKA.
H3mepenure 1 peryanupoBaHue CUIIBI TOKA.

N3mepenue u peryimpoBaHue HAMPsHKCHUS.

HccnegoBanue 3aBUCMMOCTH CHJIBI TOKA, MIAYIIETO 4Yepe3 PE3UCTop, OT
COIPOTUBJICHUSI PE3UCTOPA U HANIPSDKEHHS Ha PE3UCTOPE.

OnBITHI, JEMOHCTPUPYIONTUE 3aBUCUMOCTD JJICKTPUYECKOTO COTPOTUBIICHUS
MIPOBOJHUKA OT €T'0 JUTMHBI, TUIOIIAIN MTOTIEPEYHOT0 CEUCHUS U MaTepHalia.



8. IlpoBepka mpaBwiIa CIOXKEHHsS HANPSHKEHUH IIPU  I1OCIEI0BATEIbHOM
COECIMHEHUU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia JUisi CHJIBI TOKa IPU NAPALIEIBHOM COCAVMHEHUU
PE3UCTOPOB.

10. Onpenenenue padbOThI IEKTPUUECKOTIO TOKA, UAYLIETO YEPE3 PE3UCTOP.

11. OnpesenieHrue MOIHOCTH JIEKTPUYECKOr0 TOKA, BBIICIIIEMON Ha PE3UCTOPE.

12. MccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, HMAYIIETO YEPE3 JAMIIOYKY, OT
HaNpsHKEHUS Ha HE.

13. Onpenenenne KII/ narpeBarens.

14. MccrnenoBaHe MarHuTHOIO B3aUMOJEHUCTBUS IIOCTOSHHBIX MATHUTOB.

15. I3yyeHne MarHUTHOTO MOJISt TOCTOSTHHBIX MarHUTOB NIPU UX OOBETUHEHUHU U
pa3IcIeHNH.

16. McciemoBanue AeMCTBUS SJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. ONBITBL, JIEMOHCTPUPYIOIIME 3aBUCUMOCTD CHJIbI B3aUMOACHCTBHS KaTyILIKU
C TOKOM ¥ MAarHMWTa OT CUJIbI TOKA Y HAIIPABJIEHUs TOKA B KaTyIIKE.

18. I3yuenue AeNCTBHSI MAarHUTHOIO I1OJS HA IIPOBOJIHUK C TOKOM.

19. KoHCcTpyrpoBaHue U n3ydeHue padoThl JEKTPOJBUTATENSL.

20. U3mepenne KIIJI anekTpoaBuraTebHOM YCTaHOBKH.

21. OnbITBl [0  HCCIEAOBAHUIO SIBJICHUS DJIEKTPOMAarHUTHOM — MHAYKIMM:
VCCIEA0BAHNE N3MEHEHUI 3HAYECHUS 1 HAIIPABJIEHUS HHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3znen 8. Mexannuyeckue siBJICHHS.

Mexannueckoe aBwkeHHE. MarepuanbHas Touka. (Cucrema  OTcuéra.
OTHOCHUTENIPHOCTh MEXaHWYECKOrO JIBJKEHHs. PaBHOMEpHOE NpPSIMOJMHEHHOE
nBrxeHue. HepaBHoMepHOe npsiMosmHelHOe aBvkeHue. CpenaHsis U MTHOBEHHas
CKOPOCTb TeJa NPU HEPABHOMEPHOM JBUKECHUHU.

Yckopenue. PaBHOyckopeHHOe mpsMonuHeWHOe JBWxkeHue. CBoOogHOE
nagenue. Onbitel ['anues.

PaBHOMepHOE nBMXKEHHE IO OKpyX)HOCTU. [lepuom um wactota oOpaleHus.
JIuneliHas U yrioBasi CKOpocTH. LIeHTpocTpeMUTENBbHOE YCKOPEHHE.

ITepBeii 3akoH Herorona. Bropout 3akoH Herorona. Tperuit 3akoH HproToHa.
[IpyHIMT CyNIEpIIO3UIUN CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHus: cuia TPEHHsI CKOJIBXKEHUS, CHJIA
TPEHMSI TIOKOSL, IPYTHE BUIbI TPEHUSI.

Cuna TSHKECTH M 3aKOH BCEMUPHOTO TSTOTEHHUA. Y CKOpeHHE CBOOOIHOTO
nageHus. J[pwxenune muaHer Bokpyr Connna. IlepBas kocMuueckash CKOpPOCTb.
HesecomocTts u neperpysku.

PaBHOBecue MarepuanbHOM TOYKUA. AOCOMIOTHO TBEpHOE Tenmo. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpamieHuss. MoMeHT cuibl. LIeHTp TskecTu.

Nmnynee Tena. M3MeHeHne ummyinbsca. MMmynbc cuibl. 3aKOH COXpaHEHHUS
UMITyJIbca. PEakTUBHOE IBUKEHHE.



Mexanndeckas paboTa ¥ MOIIHOCTb. PaboTa cui TSkKecTH, yIpyrocTd, TPEHHUS.
Ces3p sHeprur u paOoTel. lloTeHIManbHas >HEprus Tena, MOAHATOrO Hajl
IOBEPXHOCTBIO 3eMJIM. [loTeHIMabHAsE 3HEprus CKarod NpyXuHbl. KnHertndeckas
sHeprus. Teopema O KHHETHMYECKOW JHEPrHHM. 3aKOH COXPAHEHUS MEXaHUYECKOU
DSHEPI'UHu.

Hemoncmpayuu.

1.
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10.
11.
12.
13.
14.
15.
16.

HaGmroneHre MeXaHMYeCKOro ABMKEHHUS Tejla OTHOCUTENbHO Pa3HBIX Tel
OTCU€Ta.

CpaBHeHME TIyTE€d W TPAeKTOPUM JABWIKEHUS OJIHOTO M TOrO K€ Teja
OTHOCHTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mepenne CKOpPOCTH U YCKOPEHHUSI IPSIMOJIMHENHOTO JBUYKECHMUS.
HccnenoBaHne NprU3HAKOB pABHOYCKOPEHHOTO JBUKEHHS.

HaOmronenue nBukeHus Tena Mo OKPY>KHOCTH.

HaGmonenne MexaHUYeCKUX SIBIICHUM, MPOUCXOSAIIUX B CHCTEME OTCYETa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBHKEHUH OTHOCUTEIBHO
KaOuHeTa (PU3UKU.

3aBUCHUMOCTh YCKOPEHHMSI TeJla OT MAacChl Tella W JIEUCTBYIOLIEW Ha HErO
CHUJIBL.

HaOmronenue paBeHcTBa CUJI IPU B3aUMOZAEHCTBUHU TeEIL.

N3MmeneHne Beca Tena npu yCKOPEHHOM JIBUKEHUH.

[lepenava umItynbca Ipy B3aMMOJEVCTBHM TEIL.

[IpeobpazoBanust SHEPTUM TIPU B3AUMOJICHCTBUH TEJl.

CoxpaHeHue nMIyJbca IMPU HEYIPYroM B3aMOJICHCTBUU.

CoxpaHeHue UMITyJIbca MpU a0CONIOTHO YIIPYroM B3aUMOJICHCTBUU.
HaGmronenrie peakTUBHOTO JIBU>KEHHS.

CoxpaHeHre MeXaHM4YeCKOW SHEpruM Mpy CBOOOTHOM MaJCHHH.

CoxpaHeHre MEXaHMYECKOW HHEPruy NpPH JBUKEHUU TENla NMOJ ACHCTBHUEM

MPYXUHBI.

Jlabopamopmuwvie pabomul u onvimel.

1.

KoHcTpynpoBanue Ttpakta i pa3roHa W JajdbHEHIIEro paBHOMEPHOIO
JIBU>KCHUS IAPUKA WA TETICHKKH.

Onpenenenne cpeaHe CKOPOCTH CKOJbXKEHUS Opycka WM JBHXKCHUS
1IapyKa o HaKJIOHHOW IJIOCKOCTH.

OnpeneneHue yCKOPEHHsI Tejla MpPU PABHOYCKOPEHHOM JIBUKEHUHU II0
HAKJIOHHOW ITJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BpPEMEHM IpPU PAaBHOYCKOPEHHOM
JIB>KCHUU 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka ruUMOTE3bl: €CAM MpPU PABHOYCKOPEHHOM JIBJKEHUHU 0e3
HAaYaJIbHOM CKOPOCTH MYTH OTHOCATCS KAaK psJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOILLIE TPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH  CUJIBI  TPEHUS CKOJBXKEHUS OT  CHJIBI
HOPMAJILHOT'O JIABJICHHUS.

Omnpenenenue kod3(puieHTa TpeHUs: CKOIbKEHUSI.



8. OmnpeneneHne KECTKOCTU IIPYKUHBI.

9. Omnpenenenre padOTHI CUJIbI TPEHUS NIPU PABHOMEPHOM JIBHIKEHUH TeENa IO
TOPU30HTAIBHON ITOBEPXHOCTH.

10. Onpenenenue pabOThl  CHJIBI  YIPYrOCTH MpU  TMOABEME TIpy3a C
MCIOJIb30BAaHUEM HEMOJIBH>KHOIO U MOJABUKHOTO OJIOKOB.

11. I3y4yeHue 3aK0Ha COXPaHEHUsI SHEPTHH.

Pazgen 9. Mexanuveckue Koj1e0aHus U BOJIHBI.

KonebarensHoe apmxeHrne. OCHOBHBbIE XapaKTEPUCTUKU KOJICOaHM: mepuon,
4acToTa, aMIUIMTyAa. MareMartudeckuii M NpYyKUHHbIM MasTHUKU. [IpeBpamienue
SHEPTUH MPHU KOJIEOATETHHOM BUKECHHH.

3aTyxaromniue Kosie0aHusl. BoIHYX1€eHHbBIE KoJIeOaHusl. Pe3oHaHc.
Mexanundeckue BoiaHbl. CBOMCTBA MEeXaHUYECKUX BOJIH. [IpofonbHbIE U MTONepeyHbIe
BOJIHBI. JlJIMHA BOJHBI M CKOPOCTh €€ pacnpocCTpaHEHUs. MeXaHWYeCKHe BOJHBI B
TBEPJIOM TeJI€, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMKkoCcTh 3Byka M BbicoTa TOoHa. OTpakeHue 3Byka. WMHOpa3Byk u
yIIbTPa3BYyK.

Hemoncmpayuu.

1. HaOmrogenue kosieOaHUM TEJI TOJA JEHCTBUEM CHUJIbI TSKECTH U CHIIBI
YIIPYTOCTH.

Habmonenue konebaHuil Tpy3a Ha HUTH U Ha TIPY>KHUHE.
HaGmroeHrie BIHYXICHHBIX KOJIEOAHUI U PE30HAHCA.
PacnpocTpanenue npo10JIbHBIX U ONEPEUHBIX BOJIH (Ha MOZAEIN ).
HaGmroneHue 3aBUCHMOCTH BBICOTHI 3ByKa OT 4aCTOTHI.
AKYyCTUYECKHI1 pe30HaHC.

Jlabopamopuosie pabomel u onvimel.

1. OmnpexeneHue 4acTOThI M MEpUoa KoJeOaHU MaTEMAaTHYECKOTO MasgTHHUKA.

2. OmpeneneHre 4acTOThI U NIepro/ia KojaeOaHU NPYyKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTHM IepHofa KojeOaHMM MOJBEIIEHHOTO K HUTHU

rpy3a OT JIJIMHBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH IEpUo/ia KOIeOaHUI NPYKUHHOTO MasiTHUKA OT
Macchl rpysa.

5. IlpoBepka HE3aBUCHUMOCTH MepHOJa KoJeOaHUW Tpy3a, MOJBEIICHHOTO K
HUTH, OT MACCHI Tpy3a.

6. ONbIThI,  JAEMOHCTPUPYIOLIME  3aBUCUMOCTh  IEpHOJa  KoJieOaHWi
IPYXKUHHOTO MasiTHUKA OT MaccChl rpy3a 1 )KECTKOCTHU IIPYKUHBI.

7. M3MmepeHue yCKOpeHHUs] CBOOOJHOrO MaieHHs.

Paszgea 10. DinekTpoMarHuTHOE 110JI€ ¥ 3JIEKTPOMAarHMTHbIE BOJIHBI.

DJIEKTPOMAarHUTHOE ToJe. DJIEKTPOMarHuTHbBIE  BOJIHBI. CaoiicTBa
ANEKTPOMarHUTHeIX BOJIH. [llkana »ieKTpOMarHUTHBIX BOJH. Vcnonb3oBaHue
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3JIEKTPOMArHUTHBIX BOJIH JUJISI COTOBOM CBS3H.
DnekTpomarHutHas mpupoaa cera. CkopocTh cBera. BosiHOBBIE CBOMCTBa
CBETA.



Hemoncmpayuu.

1. CBolicTBa JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopmuuvie pabomul u onvimel.

1. VByueHue CBOMCTB AJICKTPOMArHUTHBIX BOJH C IOMOIIBI0 MOOUIJIBHOTO

TenedoHa.

Paznen 11. CBeroBble siBJICHUS.

JlyueBass monens cBera. ctounuku cBera. [IpsamonrHerHOE pacpoCTpaHEHUE
ceera. 3armenus Connna u Jlynel. Otpaxenue cera. [lnockoe 3epkano. 3akoH
OTpaXKEHUsI CBETA.

[Ipenomnenne cBeta. 3akoH TmpenoMiieHHs cBeTa. [lomHOe BHYTpeHHEE
OoTpakeHHue cBeTa. Vcnosib30BaHUE MOTHOTO BHYTPEHHET'O OTPaKEHUSI B ONTUYECKUX
CBETOBOJIAX.

JIunza. Xon nydeit B nmuH3e. Ontuyeckasi cucteMa ¢oToanmapara, MUKPOCKOIIa
u Teneckorna. ['na3 kak ontuyeckas cucreMa. bin3opykocTs U JaibHO30PKOCTb.

Paznoxxenne Oemoro cBera B cmektp. Ombitel  Hbtorona. CrnokeHue
CIIEKTPAJIbHBIX I[BETOB. JMcnepcus cBera.

Hemoncmpayuu.

[IpssMOIMHENHOE PacpOCTPAHEHUE CBETA.

OtpakeHue cpera.

[Tonyyenue n300pa’keHHi B IMIJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

IIpenomiienue cgera.

Onrtuyeckuid CBETOBOJ.

Xon myueid B cOOMparoIeil TuH3e.

XoJ JIydeu B pacCEeUBAIOILIEH JIMH3E.

[Tonyuenue n300pa>keHUI C TOMOIIBIO JTUH3.

[Tpunamun aeiicTBus oTtoamnmapaTa, MUKPOCKOTA U TEJIECKOTIA.

10. Mopens rnasa.

11. Paznoxxenue 6emoro cBera B CIEKTp.

12. [Tonydyenuie O0enoro cBeTa Npu CIOKEHUH CBETA Pa3HbIX 1IBETOB.

Jlabopamopuuvie pabomul u onvimel.

1. HccrnemoBanue 3aBUCMMOCTU yrja OTPaKEHHsS CBETOBOrO Jyda OT YIia
MaJICHUs.
N3ydyeHne xapakTepuCTUK U300paKeHUs TIPEAMETA B IJIOCKOM 3€pKaje.
HccnegoBaHne 3aBUCMMOCTH yrila MPEIOMJIEHUS CBETOBOrO Jyda OT yria
MaJICHUs] Ha TPAHUIIE «BO3TYX—CTEKIIO».
[Tonyyenue n300pa>keHM C TOMOIIBIO COOMpPAIOIIEH JTUH3HI.
Omnpenenenre (OKYCHOIO PACCTOSHHUS W ONTHYECKOM CHIIBI COOMpAroIei
JIUH3BI.
OnBITH TIO PA3I0KEHUIO OEJIOTO CBETA B CIEKTP.
OnbITEl 1O BOCHPHUATHIO I[BETA MPEIMETOB MNPU HMX HAOJIOJCHUH Yepe3
I[BETOBBIE (PUIIBTPHI.
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Pa3znen 12. KBanToBble siBJICHNA.

OmnbiTel Pesepdopaa m mmanerapuas mojenb atroma. Mojenb atoma bopa.
Hcnyckanue u nornonieHrue cBeta arToMmoM. KBaHThI. JIMHEHYaThle CIEKTPHI.

PannoaktuBHOCTh. Alnbda-, Oeta- u ramma-usinydeHus. CTpoeHUE aTOMHOTO
sapa. HykionHas Moaenb aToMHOTO siipa. M3oTomnbl. PagroakTuBHbIEC MPEBPAILICHMUS.
[lepuon monypacnaga aTOMHBIX sIJIEP.

SnepHbie peakuuu. 3aKOHBI COXPAHEHUS 3apsIOBOTO M MAacCOBOTO YHCEN.
DOHeprus CBs3M aTOMHBIX saep. CBs3b MacChl M JHEpPru. Peakuuu cUHTE3a H
nenenus snep. crounmku sueprun CoHIA U 3BE3].

SnepHas oHepretuka. JleWcTBHS paJMOAKTUBHBIX M3JIYyYCHUH Ha JKUBBIC
OpraHU3MBI.

Hemoncmpauuu.

CrexTpbl U3Ty4EHHUS U TOTJIONICHUS.

CnexTpsl pa3IMYHbIX Ta30B.

CnexTtp Boaopoaa.

HaGmronenue TpekoB B kamepe BuibcoHa.

Pabora cu€Tunka HOHU3UPYIOIIUX U3TYICHUH.

. Peructpanus uznydeHus npupoaHbIX MUHEPATIOB U MPOTYKTOB.
./Iaﬁopamopubte pabomul u onvimol.

1. HaOmroneHue CIIOMIHBIX U JIMHEUYAThIX CIIEKTPOB U3JIYYCHUS.

ook w0 PE

2. HccrmemoBanue TPEKOB: U3MEPEHUE SHEPTUM YACTHULBI 10 TOPMO3HOMY MYTH
(o dotorpadusim).

3. M3mepeHue paguoakTUBHOIO (poHa.

IHoBTOpHUTEILHO-00001IAKOIIIMI MOTYJIb.

[ToBTOpUTENHHO--0000IIAIOIINI MOYJb MPEIHA3HAYEH IJI1 CUCTEMATU3ALUNA U
000011IeHHs TPEIMETHOTO COJIEpKaHUs MU OIbITa JAESITeIbHOCTH, MPUOOPETEHHOIO
IpU M3YYCHHH BCEro Kypca (U3MKH, a TaKKe I TOJATOTOBKM K OCHOBHOMY
rOCYIapCTBEHHOMY JK3aMeHy MO (QU3MKe g OOy4arollMXCs, BBIOPABIIUX ATOT
y4eOHBIN TpeaMET.

[Ipy m3ydeHUHM NAHHOTO MOJIYJISI PEaJu3yIOTCS U CHUCTEMATU3UPYIOTCS BUIIBI
NEATeIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUYMBAETCS JOCTHXKEHUE MPEAMETHBIX M
METallPeIMETHBIX  IUIAHUPYEMBIX  PE3yJbTaToB  OOydeHHs,  (opMupyercs
€CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOCHHME HAyYHBIX METOJOB HCCIIEIOBAHUS
SIBJICHUN TPUPOJIBI U TEXHUKHU, OBJIAJICHUE YMEHUAMHU OOBICHATH (U3UUYECKUE
SABJICHUS, TPUMEHSA TOJNYYCHHbIC 3HAHWS, pElIaThb 3aJadyd, B TOM YHCIE
Ka4ECTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[IpyHIMNIMATBHO JAEATENBbHOCTHBIM XapaKTEep JAHHOTO pa3jiefia peain3yeTcs 3a
C4€T TOTO, YTO OOYUAIOIIHUECS BBIMOIHIIOT 33/IaHUs, B KOTOPBIX UM TPEIJIaraeTcs:

Ha OCHOBE T[IOJyYCHHBIX 3HAHUW paclo3HaBaTb W HAy4dHO OOBICHATH
dbusznyueckue sIBICHHS B OKPYKAIOIIEH TPUPOJIE U MOBCETHEBHOMN KU3HH,

HCIIOJIb30BaTh HAYYHBIE METOJbI UCCIeAOBaHUSA (U3UYECKUX SIBICHUH, B TOM
YHUCIIE JIJIs1 POBEPKU TMIOTE3 U MOJYYEHHUS] TEOPETUUECKUX BBHIBOJIOB;



OOBSICHATH Hay4yHbIE OCHOBBI HanOojiee BaXKHBIX JIOCTHKEHHH COBPEMEHHBIX
TEXHOJIOTU, HalmpUMep, MPAaKTHYECKOrO0 MCIOJIb30BAHUS PA3JIMYHBIX MCTOYHHUKOB
HPHEPrMM Ha OCHOBE 3aKOHA INPEBPAILEHUS U COXPAHEHUs BCEX W3BECTHBIX BUJIOB
SHEPTUU.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30OBAHUSA

N3ydyenune U3k Ha ypoBHE OCHOBHOI'O 0OOILIEro 0Opa30BaHUs HAIPAaBICHO Ha
JOCTHKEHHE JIMYHOCTHBIX, METANpEJIMETHbIX M TNPEAMETHBIX 00pa3oBaTeIbHBIX
pE3yJbTATOB.

B pesynbTare nzydeHus GuU3MKU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs y
oOydaromierocsi OyayT chOpPMHUPOBAHBI CIENYIONIUE JIMYHOCTHBIE PE3YIbTAaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIUTAHUS:

— NIPOSABIICHUE HHTEpECa K MCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
bu3nuecKor HayKu;

— IIEHHOCTHOE OTHOIICHHE K JTOCTHKEHHUSAM POCCHUICKUX YUEHBIX --(PHU3UKOB;

2) rpak1aHCKOr0 M 1yXOBHO-HPABCTBEHHOI' 0 BOCIIMTAHMS:

— TOTOBHOCTb K aKTMBHOMY YYacTHIO B OOCYXKIEHHH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTIKEHUIN
busuKy;

— OCO3HaHME BAXHOCTH MOPAIbHO--3TUYECKUX TPUHIUIIOB B JESATEIbHOCTU
y4€HOTO0;

3) 3CTEeTHYeCKOro BOCIIUTAHUSA:

— BOCHPUATHE OSCTETUYECKHX KadyecTB (PU3UYECKOW HayKu: €€ TapMOHHYHOTO

MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIAKOHUIHOCTH;
4) HEHHOCTH HAYYHOI' 0 MO3HAHUSA:

— OCO3HaHUE LIEHHOCTU (PU3NYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUSA
MHpPA, OCHOBBI PAa3BUTHsI TEXHOJOTHUM, BAXKHEHIIIEH COCTABIIIIOLIEN KYJIbTYPBI;

— pa3BUTHE HaydyHOM JIFOOO3HATEIBHOCTH, HWHTEpPEca K MCCIEI0BATEIbCKOM
TEeSITEIbHOCTH;

5) popmupoBaHus KyJIbTYPbl 310POBbS H IMOLHOHAIBLHOI0 0J1ATONOJIYY HA:

— OCO3HAaHHWE LIEHHOCTH Oe3omacHOro oOpa3a JKHU3HHU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH IMpaBWJ O€30MacHOTO TIOBEACHUS Ha
TPAHCIIOPTE, Ha JOpOrax, C 3IIEKTPUUYECKUM M TEIJIOBHIM OOOPYIOBaHHEM B
JOMAIITHUX yCJIOBHSIX;

— c(hOpMUPOBAaHHOCTH HaBbIKA pedIEKCUH, IPU3HAHUE CBOETO MpaBa Ha OMIKNOKY U
TaKOTO0 K€ MIpaBa y APYroro 4ejaoBeKa;



6) TPy10BOr0 BOCTIMTAHMS:

— aKTMBHOE Yy4YacTH€ B PEIICHUM TMPAKTHUUECKUX 3a1ad (B paMKax CeMbH,
oOpa3oBaTelbHOM  OpraHu3aly, TOpojAa, Kpas) TEXHOJOTMYEeCKOH U
COLIMATILHOM HAMPaBJIEHHOCTH, TPEOYIOIIUX B TOM YHUCIE U (PU3NUECKUX 3HAHUN;

— HMHTEpeC K MPaKTUUYECKOMY U3YUYEHHIO ITpodeccHil, CBsI3aHHBIX ¢ (PU3UKOM;

7) 3KOJIOrM4eCKOro BOCIIUTAHMS :

— OpUEHTAlMSl Ha MpUMEHEHUE (U3NYECKUX 3HAHWUM JJIS PEIICHUs 3ajad B
o0jacTi OKpYKarolel Cpenbl, TUIAHUPOBAHUS TOCTYIIKOB M OIEHKH UX
BO3MOXHBIX TTOCJIEACTBUHN U1 OKPYKAIOLIEHU CPEbI;

— OCO3HaHHE TJIO0ALHOTO XapakTepa SJKOJIOTMUYECKMX MpoOJIeM U MyTed ux
pelieHus;

8) apanTanuu K U3MEHAIOUMMCS YCJIOBUAM COLMAIBLHOU U MIPUPOIHOH CPe/bl:

— TMOTPeOHOCTh BO B3aMMOICHCTBUM TIPH BHITIOJIHEHUH UCCIIECIOBAHUN U MPOECKTOB
(bu3nuecKol HalpaBIE€HHOCTU, OTKPBITOCTh OMbBITY U 3HAHUSAM JIPYTHUX;

— TIOBBIIICHUE  YPOBHS  CBOEM  KOMIIETEHTHOCTHM  4Y€pe3  MPAKTHYECKYIO
NEeSATETbHOCTB;

— MoTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUN, B TOM 4HCie (OPMYIUPOBATH
UJICH, TIOHATHS, TUTIOTE3bI O (PU3UYECKUX OOBEKTAX U SBJICHUSIX;

— OCO3HaHUE AePUIUTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B 00JacTu
busuKy;

— TUIAHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETEHNUN HOBBIX (DU3MYECKUX 3HAHU;

— CTpeMJICHHE aHAJIM3UPOBATh M BBISBIATH B3aMMOCBSA3U MPHUPOIBI, 00IIECTBAa U
HPKOHOMHUKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (DU3NUECKUX 3HAHUI;

— OLICHKAa CBOUX JCHUCTBUM C YYETOM BIHMSHHUS Ha OKPYXKAIOLIYIO Cpenay,
BO3MOXKHBIX TJIOOATTBHBIX MTOCIIEICTBHM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTrare ocBOEHUS MPOrpaMMbl 1O (pU3MKE Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHus y oOydaromerocs OyayT chopMuUpoBaHBI MeTamnpeIMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE MO3HABATE/IbHBIE YHHBEpPCAJIbHBIC YueOHbIE NEHCTBHA,
KOMMYHUKATHBHBIE  yHHUBEpCalbHbIE  y4yeOHbIE  JCHCTBHS,  pEryJIsTHBHBIC
YHUBEpCaJbHbIE Y4eOHbIE IEHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eliCTBUS

ba3oBbie 1oruvyeckue 1eMCTBUA:
e BBUBIATH U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKKM OOBEKTOB
(s1BEHMI);
e yCTaHaBJIMBAaTh CYIIECTBEHHBIN NpPU3HAK KiIacCU(UKAIMM, OCHOBAHUS IUIs
000011IeHNs U CPaBHEHUS;
e BBIIBISITh 3aKOHOMEPHOCTH W MPOTHMBOPEUMS] B pacCMAaTpUBAEMbIX (haKTax,
JTAHHBIX U HAOIIOJEHUSIX, OTHOCSIIUXCS K (PU3UYECKUM SIBIICHUSIM;



BBISBIISITH NPUYUHHO--CJICACTBEHHBIE CBSI3M TNPH HM3YyYCHUU (UBNIECKUX
SBJICHUI M TMPOIIECCOB, JETaTh BHIBOJBI C UCIOJIB30BAHUEM JEAYKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHHUH, BBIIBUTATh THUIOTE3bl O B3aMMOCBSI3AX
(hU3UYECKUX BEJINYHH;

CaMOCTOSITEJIbHO BBIOMPATh CIOCOO perieHusl yueOHOM (u3MYecKoil 3amauu
(cpaBHEHHE  HECKOJIbKMX  BapUaHTOB  pELIeHMs, BbIOOp  Hauboisee
MOJIXOSIIETO C Y4ETOM CaMOCTOSTEIHHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBare/bCKue 1eiCTBHA .

MCITOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATEIBLCKHN HHCTPYMEHT TIO3HAHUS;
MPOBOAUTH IO CAMOCTOATEIHLHO COCTABJIEHHOMY TUIAHY OIIBIT, HECIOXKHBIN
GU3NYEeCKUl  DKCMIEPUMEHT, HEOONbIIOe HCclaeAoBaHUEe (U3HUECKOTO
SIBJICHUS,

OILICHMBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh HH(POPMAITHIO, TTOTYICHHYIO
B XOJI€ UCCIICIOBAHUS W YKCIIEPUMEHTA;

CaMOCTOSITENTLHO (HOPMYIUPOBATH OOOOIIEHUS W BBIBOABLI MO Pe3yJbTaTaM
MPOBEAEHHOT O HAOIIOICHUS, OMBITA, UCCIICAOBAHNUS;

NPOTHO3UPOBATh  BO3MOXHOE  JajbHEWIIee  pa3BUTHE  (PU3UIECKHUX
MIPOIIECCOB, a TAK)KE BBIABUTATH MPEIIMOIOKEHUS 00 MX Pa3BUTHH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ undopmanmei:

MPUMEHATh PA3IMYHBIC METO/AbI, HHCTPYMEHTBI W 3alpOChl MPH TIOUCKE U
orOope uHGMOpPMAIIMU WIM JAaHHBIX C Y4ETOM MPEUIOKEHHON YydeOHOU
dbuznyeckou 3a1auu;

aHAJIM3UPOBATh, CHUCTEMATU3UPOBATh W WHTEPIPETUPOBATH HWH(OpPMAIUIO
Pa3IMYHBIX BUIOB B (POPM IIPEICTABIICHUS;

CaMOCTOSITEJIbHO ~ BBIOMPATh  ONTHUMalbHY!0  (opMy  TpeAcTaBICHUS
uH(}OpMAIU 1 WUTFOCTPUPOBATH PEIlIaeMble 3a/1a4u HECJIOKHBIMU CXEMaMU,
IuarpaMmamu, HHOUM rpadukoi ¥ uX KOMOWHAIMSIMH.

KoMMyHHKaTHBHBIC YHUBEPCAIbHbIC Y4eOHbIE 1eiiCTBUA:

B XOJle¢ OOCYXIEHHs y4eOHOro MaTepuana, pe3yJlbTaToB JabopaTOPHBIX
padoT U MPOEKTOB 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAEMON TEMBI U
BBICKa3bIBaTh WJCH, HAIlCJICHHbIE HAa pELICHHE 3aJaydl W TOAJEp)KaHue
OJlaroxenaTeIbHOCTH OOIIEHUS;

COIOCTABIISITh CBOM CYXKJCHHS C CYXJACHUSIMH IPYTHX YJYaCTHUKOB TUANIOTA,
OOHapyKMBATh Pa3INyYUe U CXOJCTBO MMO3ULUH;

BBIPAXaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MMHUCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABIATh PE3yJbTaThl BBHITOJTHEHHOTO (U3WYECKOTO OIbITa
(3KCTIEpUMEHTA, UCCIIEJOBAHUS, TPOEKTA);

MOHUMATh W WCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON W MHIWBUAYATbHON
paboThI PU PEIIEHNH KOHKPETHON (hU3MIECKOM MPOOIEMBI;

NPUHUMATH 1€ COBMECTHOM JEATEILHOCTH, OPTaHU30BbIBATh JIEHCTBUS TI0
e€ JTOCTIIKEHHUIO: PaclpenelisiTh POJu, 00CYKIaTh MPOIECCHl M Pe3yIbTaThl
COBMECTHOU paboThl, 000011aTh MHEHUS HECKOJIBKHUX JTIO/ICH;



BBINOJIHATh CBOIO 4acTh PabOThI, AOCTUras KaueCTBEHHOIO pe3yJbTaTa II0
CBOEMY HAIIPABJICHUIO U KOOPAMHUPYS CBOU JACHUCTBUS C IPYTMMH YJICHAMH
KOMAaH/Ibl;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOMIMI MNPOAYKT IO KPUTEPHSM,
CaMOCTOSITENILHO CPOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJECHCTBHUS.

PeryasiTuBHbIC YHUBepcaIbHbIe y4eOHbIC 1eHCTBUSA

Camoopranmzanus:

BBISIBJIATH TPOOJIEMBbI B dKU3HEHHBIX U YUEOHBIX CUTYAIUsX, TPEOYIOUUX IJIs
peleHust pU3NYEeCKUX 3HaHUI;

OPUEHTUPOBATHCS B PA3IUYHBIX  MOJAXOJAaX  MNPHUHATUS  PEIICHUM
(MHAMBUAYAIbHOE, TPUHATHE pELIEHHWS B TIpYIIE, MNPUHATHE pPELIECHUN
TPYIIIOit);

CaMOCTOSAITEJILHO COCTABIISATh AJTOPUTM pEIHICHUs (PU3NYECKOW 3aladul WU
IUIaHA HCCIEOBaHMsI C YYETOM HMEIOIIUXCS PEeCcypcoB M COOCTBEHHBIX
BO3MOKHOCTEW, ApryMEHTUPOBATH IIPEJIaracMble BApUAHTHI PELICHU;
JieJ1aTh BBIOOP M OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTp 0J1b, AMOIUOHAJIbHbIN HHTEJIEKT:

JaBaTh aJ€KBATHYIO OLIEHKY CUTYALlMH U MpeiaraTh MiaH e€ U3MEHEHHUS,
OOBSICHATh  NPUYMHBI  JOCTMXKEHHUS  (HEAOCTMDXKEHHUS)  pe3ysbTaToB
JESATENbHOCTH, AaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTh (B TOM YHUCJIE€ B XOJI BBIIIOJIHEHHUS
(bu3MYECKOro UCCIIeI0BaHuUs WM MTPOEKTa) HA OCHOBE HOBBIX OOCTOSATENbCTB,
W3MEHUBIIMXCA  CUTYallMil,  yYCTAHOBJEHHBIX  OLIMOOK,  BO3HUKILIUX
TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTH C€Os1 HA MECTO APYroro 4elOBEKa B XOZE CIOpa WM JUCKYCCHU Ha
Hay4HYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTHKY JIPYroro;
IpU3HABaTh CBOE IPABO HA OLIMOKY IPU pelIeHUH (PU3NYECKUX 33]a4 WIHA B
YTBEPKIACHUSAX HAa HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYroro.

INPEAMETHBIE PE3YJIbTATBI

K xoniy oOyueHust B 7 Kjacce npeiMETHbIE Pe3yJbTaTbl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXxaTh ¢(hOPMUPOBAHHOCTD Y O0YUYAIOIIUXCS YMEHUM:

WCIIOIh30BaTh MOHATHSA: (PU3HMYCCKUE U XUMHYECCKUE SBICHUS, HAOJIOICHHE,
AKCIEPUMEHT, MOJIEJ]b, TUIOTE3a, CIUHUILI (PU3NUECKUX BEJIWYUH, aTOM,
MOJIEKYyJla, arperaTHble COCTOSHHUSA  BellecTBa  (TBEpHOE,  KHUIKOE,
ra3zoo0pa3Hoe), MEXaHUYECKOe IBIDKCHHE (paBHOMEPHOE, HEpaBHOMEPHOE,
NPSMOJIMHENHOE), TPAeKTOpHUs, pPaBHOACHCTBYIOIIAs cuia, Aehopmarius
(ynpyrasi, TuracTu4eckas ), HeB€COMOCTh, COOOIIAIOIINECS COCYIbI;



paznuuarh siBieHus (IudQysusi, TEMIOBOE [BHXKEHHE YacCTHUI[ BEUIECTBa,
PaBHOMEpHOE  JBWKEHHE,  HEPAaBHOMEPHOE  JBHKCHME,  HMHEpLUS,
B3aMMOJCHCTBUE TE€J, PABHOBECHE TBEPABIX TEJ C 3aKPEILUIEHHOW OCHIO
BpalleHUs, NIepefada AaBjICHUs TBEPABIMU TEJIAMH, KUJIKOCTSIMHU U Ta3amu,
aTMoc(pepHOE JlaBliCHHWE, IUIABAaHUE TEJ, IPEBpAIICHUS MEXaHHYECKOU
HHEPruM) MO OMNMCAHUIO UX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrio3HaBaThb  NPOSIBJICHME  W3YYEHHbIX  (U3WYECKUX  SABJIECHUN B
OKpy)XarolieM Mupe, B TOM uHucie (PU3MYECKUE SBICHUS B MPHUPOJE:
NPUMEPBI JBUKEHUS C PA3JIMYHBIMU CKOPOCTSIMH B KUBOM M HEXUBON
NpUposAe, ACHUCTBUE CWIBI TPEHUS B NPHUPOAE U TEXHHUKE, BIIUSIHUE
aTMOC(epHOro NaBJICHUS] Ha >KMBOW OpraHU3M, IUJIaBaHUE pbIO, pblYaru B
TeJe YeNOBeKa, MPU 3TOM IMEPEBOAUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITh CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHU) (PU3UUECKUX SBIICHU;
OIKCHIBATh M3YYEHHBIE CBOMCTBA Tel M (pU3HUeCKHUe SIBICHHS, UCIOJIb3Ys
¢dbusnyeckue BeIMUUHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMs, MYTh,
CKOPOCTb, CPEIIHSISI CKOpPOCTh, CUJa YIPYrOCTH, CUJa TSKECTHU, BEC Tela,
cuja TpeHUs, JaBlieHue (TBEPJOro Tela, )KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAS
cujla, MeXaHudeckas padoTa, MOIIHOCTb, IUIEYO CHUJIbI, MOMEHT CHJIBL,
KOA((PUIIMEHT TONEe3HOro JEHCTBUS MEXaHU3MOB, KHHETHYECKas |
NOTEHIMAJIbHAs. ~ 3HEpPrus), TMpyd ONHCAHUM MPABUIBHO  TPAaKTOBATH
(bu3nYeCKuil CMBICI UCHOIb3YEMbIX BEJIMYMH, UX O003HAUECHUS U €IUHUIIBI
(GU3MYECKUX BEIUYMH, HAaXOAUTh (HOPMYIIbI, CBSI3bIBAIOLIME JaHHYIO
¢u3nyecKyl0 BEIMYMHY C JAPYTMMHU BEJIMYMHAMH, CTPOUTH TIpapuKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKkTepu30BaTh CBOMCTBAa Tel, (U3UYECKHE SIBJICHUS U MPOILECCHI,
UCIIONb3Ysl TMpaBWIIa CIOXKEHUs CUJl (BOOJIb OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumena, MpaBWIO PaBHOBecHs pbluara (0OJoka),
«30JI0TOE IIPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUs MEXaHWYECKOW DHEPIUH,
Ipy ATOM JaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHAa M 3alKChIBATh €ro
MAaTEMaTUYECKOE BBIPAKEHUE;

OOBICHATH (PU3UUECKUE SBICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIE U
B KOHTEKCTE CHUTYalMil MPAKTUKO-OPUEHTUPOBAHHOTO XAPAKTEPA: BBISBIATH
MPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTHh OOBSCHEHHE U3 1—2 JIOrMYECKHUX
IaroB ¢ Omnopo Ha 1-2 H3y4eHHBIX CBOWCTBAa (UIUYECKUX SBICHU,
(U3HYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pelarb pacy€THble 3aa4u B 1—2 nelcTBUS, UCIIONb3Ys 3aKOHBI U (DOPMYJIBI,
CBSI3bIBAIOLINE (PU3NYECKUE BEIMYMHBL: Ha OCHOBE aHAJIM3a YCIOBHS 3ajauu
3alHUChIBaTh KPATKOE YCJOBHE, MOJACTABIATh (PU3NUYECKHME BEIMYHUHBI B
dopmMynbel ¥ MPOBOAUTH Pacy€Tbl, HAXOAUTh CIPABOYHBIE JIAHHBIE,
HEOOXOJMMbIE I pElIeHWs  3a7ad, OLEHUBAaTh PEATHMCTHYHOCTH
MOJIYYeHHOM (DU3UYECKON BEJIMYUHBI;



pacrio3HaBaTb IPOOJIEMBI, KOTOpPbIE MOXHO pPELIUTh HpU OMOIIU
(bu3NYECKUX METO/IOB, B ONMUCAHUU HCCIEAOBAHUS BBIICTSATH MPOBEPIEMOE
IPEANooXKeHUe (TUIOTE3Y), pa3indaTbh U MHTEPHIPETUPOBATH MOTYyUCHHBIN
pe3ysbTaT, HAXOAWUTHh OIIMOKH B XOJE€ OIIbITa, JAEJNaTh BBIBOJBI IO €ro
pe3ysbTaraM;

IPOBOJIUTH OIBITHI MO HAOTIOACHHUIO (PU3UUECKUX SIBICHUN WK (PU3NUECKUX
CBOMCTB Tei: (OopMynupoBaTh MpPOBEPSEMble MNPEINOIOKEHUs, COOUpATh
YCTaHOBKY M3 MPEAJIOKEHHOTO O0OpYyIOBaHUS, 3alMChIBaTh XOJ ONbITa U
(GhopMyIUpoBaTh BHIBOJBI

BBITOJIHATD MPSMbIE U3MEPEHUsI PaCCTOSHUSI, BPEMEHH, MacChl Teja, 00béMa,
CWJIbI M TEeMIepaTypbl C HCHOJIb30BAaHHUEM AaHAJOTOBBIX U IU(POBBIX
npuOOpoOB, 3alKUChIBATh IOKAa3aHUS MNPUOOPOB C€ YUETOM  3aJaHHOU
a0COIIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUThH HCCIIEIOBAHME 3aBUCUMOCTU OJHON (PM3MYECKON BEIMYMHBI OT
JpYro € UCHOJb30BAHUEM IMPSAMBIX HW3MEPEHUN (3aBUCUMOCTH IIYTH
PaBHOMEPHO ABMXKYIIErocs T€JIa OT BPEMEHU JABUKEHUS TENA, CUIIbI TPEHUS
CKOJIbXKEHMsSI OT Beca Teja, KayecTBa OOpaOOTKH MOBEPXHOCTEH Ten u
HE3aBHCHUMOCTH CHJIBI TPEHHSI OT IUIOIIAANW CONPUKOCHOBEHMS TEN, CHIIBI
YIIPYrOCTH OT YAJIMHEHUS TMPYXUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00BEMa
MOrpYKEHHON YacTH TeJla U OT IJIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH OT
IJIOTHOCTH TeJla, OT TIJIyOMHBI, HA KOTOPYIO MOTPYXEHO TeNo, YCIOBUMI
IUTaBaHUs TeJl, YCIOBUM paBHOBECHsI pblyara M OJIOKOB), y4acTBOBAaThb B
IJIAHUPOBAHUU YYEOHOI'O UCCIIEI0BAHUS, COOUPATh YCTAHOBKY U BBITIOJHATH
U3MEpEHUs], ClleAys TMpPEeAJIOKEHHOMY IUIaHy, (UKCHpOBaTh pe3yJbTaThl
MOJIYYCHHOM 3aBUCUMOCTH (PU3MYECKHX BEJIIMYMH B BHUJIE MPEITOKEHHBIX
TabUIl U TPaQUKOB, AENIaTh BEIBOABI MO pe3yJIbTaTaM UCCIIEeI0BaHMUS;
IPOBOJUTh KOCBEHHBbIE U3MEpEeHUs (U3NYECKUX BEIUYMH (IUIOTHOCTh
BEIIIECTBA KHUAKOCTU M TBEPAOIO TeJa, CUJIa TPEHUS CKOJIbKEHMSI, JaBICHUE
BO3/lyXa, BBITAJIKUBAIOLIAS CWIa, JEHUCTBYIOIIAs HA TMOrPYyKEHHOE B
KUJIKOCTh T€J0, KOA((ULIMEHT MOJIE3HOTO NEHCTBUS IPOCTBIX MEXAHU3MOB),
clenys NPEIJIOKEHHOM HHCTPYKIMHU: TIPU  BBIIOJIHEHUM H3MEPEHUU
coOupaTh FKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYUCIIATh 3HAYEHUE HCKOMOM
BEJIMYUHBI,

coOMroAaTh MpaBHJia TEXHUKU O€30MacHOCTH MpU padoTe ¢ JabopaTOpHBIM
000pyI0BaHHEM;

YKa3bIBaTh MPUHLIHUIIBI AEHCTBUS TPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETp, IUHAMOMETpP, COOOIIAIIIMECS COCYAbl, OapoMeTp, pblyar,
MOJIBUKHBIA U HEMOJBUKHBIN OJIOK, HAKIIOHHAS MJIOCKOCTb;
XapaKkTepu30BaThb  NPUHLMIBI  JEUCTBUS  M3YYEHHBIX MNpPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA HMX ONHCAHHUS (B TOM YHCIE:
MOJIIUIIHUKY,  YCTPOMCTBO  BOJAOIPOBOJA, TUIPABIMYECKUN  Mpecc,
MaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, apPEOMETP), UCTIONb3Ys 3HAHUS O



CBOMCTBax (PU3MUECKHUX SIBICHUNW U HEOOXOOUMBIE (PU3NUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

IPUBOAUTH MPUMEPHI (HAXOAUTh MH(OPMALIUIO O MPUMEPAX) IPAKTUUIECKOTO
UCIOJIb30BaHUsl  (PU3MYECKUX 3HAHUM B TIOBCEAHEBHOM JKHU3HU IS
obOecriedeHus1 0€30MaCHOCTH IIPH OOpaIIeHUH ¢ TPUOOpaMu U TEXHUUECKUMHU
yCTPOMCTBaMHU, COXPAHEHUSI 3/I0POBbSl U COONIOIEHUS HOPM SKOJIOTHYECKOTO
TOBEJICHUA B OKPYKAIOUIEH CPEIE;

OCYHIECTBJIATh OTOOpP UCTOYHHMKOB uHGpopMmanuu B VHTepHere B
COOTBETCTBUU C 3aJIaHHBIM IMOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOLUXCS
3HaHUH M TYTEM CpPaBHEHUS  PA3JIMYHBIX HCTOYHUKOB  BBLACISATH
uH(pOpMAIMIO, KOTOpas SBJSETCS NPOTUBOPEUMBOW WM MOXET OBITh
HEJI0CTOBEPHOM;

UCIOJIb30BaTh NMPHU BBIMOJHEHUU Y4YEOHBIX 3aJaHU HayYHO--TIOMYJSPHYIO
auTeparypy (pU3MUECKOro COAEp)KaHusl, CIPAaBOYHbIE MaTepHalbl, PECypChI
cetu UHTEepHer, BIageTh OpUEMaMU  KOHCIIEKTHPOBAaHUSA  TEKCTa,
npeobpa3zoBaHusl HH(GOPMAIIUU U3 OJJHOM 3HAKOBOI CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHWE IMUCBMEHHBIE U YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 HCTOYHHUKOB HHGOpPMAIUU (PU3UUECKOTO COACP)KAaHUSA, B TOM
qyciie MyOJMYHO JieNlaTh KpaTKue COOOLIEHMs O pe3yJbTaTax MpPOEKTOB HIIU
Y4EOHBIX MCCIIEIOBAHUM, MPU 3TOM TIPAMOTHO HCIOJb30BaTh H3y4YEHHBIN
NOHATUUHBIN anmapaT Kypca (HU3UKH, CONPOBOXKAATh BBICTYIUUICHHE
MIPE3EHTaLNEN;

IpU BBIOJIHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAaHUN paclpeaesiTh
0053aHHOCTU B TpyNIe B COOTBETCTBUU C IIOCTaBJICHHBIMHU 3aJauaMH,
CIIEIUTh 3a BBINOJHEHUEM IIJlaHA JCHCTBUM, aJeKBaTHO OLEHUBATH
COOCTBEHHBI  BKJIaJ, B  JCATENbHOCTb  TPYIIbI,  BBICTPAaUBATh
KOMMYHUKATUBHOE B3aWMO/ICUCTBUE, YIUTHIBAasE MHEHUE OKPYKAIOIIHX.

K xoniy oOyueHnuss B 8 kjiacce mpeIMeTHBIE Pe3ysbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YJaAIONTUXCS YMECHHIA:

WCIIOJIb30BATh MOHSTHS: MAacca M pa3MEpbl MOJIEKYJ, TEIJIOBOE IBHXKEHUE
aTOMOB W MOJIEKYJI, arperaTHble COCTOSIHHSI BEIIECTBA, KPUCTAIIMYECKUE U
aMop(QHBIC TeJla, HACHIIICHHBIN U HEHACHIIIEHHBIN TIap, BIAKHOCTh BO3yXa,
TEMIIEpaTypa, BHYTPEHHSSI SHEPrusi, TEIJIOBOW IBHUIATENb, 3JEMEHTAPHBIN
BJICKTPUYECKUU 3aps], BJICKTPUUECKOE T0JIC, MPOBOJHUKU U IUAJICKTPUKH,
MMOCTOSIHHBIN AJIEKTPUUYECKUN TOK, MATHUTHOE TIOJIE;

paznuyaTh sIBJIICHUsS (TEIUIOBOE pacCUIMpPEHHE U CXaTue, Terionepeaaya,
TEIJIOBOEC PAaBHOBECHE, CMAYMBAHUE, KaNWULIPHBIC SIBJICHUS, WCIApPEHHUE,
KOHJICHCAIIUs, IUIaBJICHUE, KpUCTaJUiM3alus (OTBEp/IEBaHUE), KHUIICHHUE,
Terionepeaayda (TeronpoOBOAHOCTh, KOHBEKIIUS, U3TYYEHHUE), IIEKTPU3ALUS
T€JI, B3AUMOJEHUCTBUE 3aps/IOB, EUCTBUS SJIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHHWE, B3aMMOJCHCTBHEC MAarHUTOB, JEHCTBHE MarHUTHOTO IIOJS Ha
MPOBOJIHUK C TOKOM, 3JEKTPOMArHUTHAas WHAYKIUSA) IO OMUCAHUIO UX



XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIUX JTAaHHOE
buznyeckoe sBICHUE;

pacrio3HaBaThb  NPOSIBJIEHME  W3YYEHHbIX  (U3WYECKUX  SBJICHUI B
OKpY)KalollleM MHpEe, B TOM 4YHCIEe (PHU3NYECKUE SBICHHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSHKEHHUE M KaMJUISIPHBIC SIBJICHUS B IPUPOJIC, KPUCTAIUIBI
B npupoze, uzinydeHue ConHua, 3amep3aHue BOJAOEMOB, MOpCKUE OpH3bI,
oOpa3oBaHHE€ pOCHI, TyMaHa, HWHEs, CHEra, JJEKTPUYECKUE SIBICHUS B
atMocgepe, JIEeKTPUYECTBO >KUBBIX OpPraHM3MOB, MarHUTHOE I0JIe 3eMJIH,
nperd TMOIOCOB, POJIb MArHUTHOTO TOMS ISl KU3HU Ha 3emiie, TOJSIPHOE
CHUSIHUE, TIPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBLACISATh
CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (DU3UUECKUX SIBIICHU;

OIMCHIBATh M3YYEHHBIC CBOWCTBA TeN M (PU3UYECKHE SBICHUS, WCIOIB3YS
¢dusnyeckue BEIMUYUHBI (TeMIepaTrypa, BHYTPEHHSSI JHEPrusi, KOIUYECTBO
TEIUIOTHI, yJIeJbHas TEIIOEMKOCTh BEILIECTBA, Y/€bHAsl TEIJIOTA IUIABICHHUS,
yaeabHas TEIIoTa mapooOpa3oBaHusl, yaelbHas TEIIOTa CTOPaHUsl TOILINBA,
KO3(PGUIIUEHT TMOJE3HOTO JIEWCTBHSI TEIUIOBOM MAIIUHBI, OTHOCUTENbHAS
BJIQKHOCTb BO3AyXa, JJIEKTPUUYECKUH 3apsl, CUIa TOKa, 3IJIEKTPUUYECKOE
HaANpsOKEHUE, COMPOTUBICHUE MPOBOJHUKA, YACITBHOE COMPOTHUBIICHUE
BEIIECTBA, paboTa W MOUIHOCTh 3JIEKTPUYECKOTO TOKA), NMPH OMNHCAHUU
NPaBUIBHO TPAKTOBAaTh (DU3HUECKHH CMBICI MCIOJIb3YEMBIX BEINYHH,
0003HAYEHUS! M E€IWHULBI (PU3NYECKUX BEIWYMH, HAXOAHUTHh (OPMYIIBI,
CBSI3bIBAIOLINE JaHHYIO (U3MUYECKYI0 BEIMYMHY C JPYTUMHU BEITUYMHAMH,
CTPOUTH TpadUKH U3yICHHBIX 3aBUCUMOCTEN (DU3NUECKUX BETNUHH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3NYECKUE SBICHUS U TMPOLECCHI,
UCTIOJNIb3Ysl OCHOBHBIC TOJOXKECHHS MOJIEKYISIPHO--KHHETUYECKON TEeOpUu
CTPOCHHUS BEIIECTBA, MPHUHIIMI CYIEPHO3UIMU TOJe (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHus 3apsaa, 3akoH Owma ajs ydacTka Lenu, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHUs YHEPIHU, IIPU 3TOM JaBaTh CIOBECHYIO
(bopMyIUpPOBKY 3aKOHA U 3aIIUCHIBATh €r0 MAaTEMATUYECKOE BHIPAYKEHUE;
OOBSCHATh (PU3UYECKUE MPOLECChl W CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTYallUld MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISABIATDH
NPUYUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 1—2 JOrmueckux
IaroB ¢ Omnopo Ha 1-2 WH3y4eHHBIX CBOWCTBAa (U3NYECKUX SIBICHU,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pelaTh pacuéTHbIE 3a/1a4u B 2—3 J€MCTBUS, UCHOIb3Ys 3aKOHBI U (HOPMYIIBI,
CBSI3bIBAIONINE (PU3NUECKUE BEIMYMHBI: Ha OCHOBE aHAJN3a YCIOBHS 3a7auu
3allMChIBATh KPATKOE YCJIOBUE, BBISBISATH HEAOCTATOK JAHHBIX JJIS PEIICHUS
3aa4i, BbIOMpATh 3aKOHBI U (HOPMYIIBI, HEOOXOMUMBIC ISl €€ perIeHHUs,
POBOJIUTh Pacdy€Thl M CPaBHHUBATh IMIOJIYUCHHOE 3Ha4deHHE (PU3nUecKoi
BEJIMYMHBI C U3BECTHBIMH JIaHHBIMH;

pacro3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXHO pEIIUTh TPH TTOMOIIU
(GU3NYECKUX METOMOB, HCIONb3Ysl OINKCAHUE WCCICAOBAHUSA, BBIACIATH



MpoBepsieMOe  TMPEIINOJIOKEHUE, OIICHMBAaTh  MPABWIBHOCTH  MOpsIKa
IIPOBEJICHUS UCCIEAOBAHMS, 1€TaTh BBIBOJIBI;

MIPOBOAUTH OIBITHI 1O HAOTIOJEHUIO (PU3NUECKUX SIBICHUM WU (PU3UUECKUX
CBOMCTB TeJl (KamWUISIPHBIE SBJICHUS, 3aBUCUMOCTbD JABJICHUS BO3yXa OT €T0
0o0BEMaA, TeMIEpaTypbl, CKOPOCTH MpPOLECCa OCTHIBAHUS W HArpeBaHUs IMpHU
U3TYyYEHUH OT IIBETa U3Tydarolel (IOriouaomiel) moBepXHOCTH, CKOPOCTh
UCIIApeHMs] BOABI OT TEMIEPATypbl KUIKOCTH U TUIOMIANA €€ MOBEPXHOCTH,
ANEKTpU3alMs TeJI W B3aUMOJCHCTBUE  DJIEKTPUUECKUX  3aps/IOB,
B3aMMOJICHCTBUE MOCTOSHHBIX MArHUTOB, BU3yalM3al[Usi MAarHUTHBIX MOJEH
MOCTOSIHHBIX MarHuTOB, IEUCTBUSI MAarHUTHOTO TOJISI Ha MPOBOAHUK C TOKOM,
CBOMCTBA 3JIEKTPOMAarH1Ta, CBOMCTBA 3JIEKTPOIBUTATEIS IOCTOSIHHOTO TOKA):
bopMyIHMpoBaTh MPOBEpPSEMbIE MPEANONIOKEHHUS, COOMPAaTh YCTAHOBKY U3
NPEIOKEHHOTO 000pYyIOBaHUS, OMUCHIBATH XOJ OMbITa U (HOPMYIHPOBATH
BBIBO/JIbI;

BBIMOJIHATD MPSIMbIE W3MEPEHUS] TeMIIepaTypbl, OTHOCUTEIBHON BIaKHOCTU
BO3[lyXa, CWJIbl TOKAa, HANpsDKEHHS C MCIHOJb30BAHUEM aHAJIOI'OBBIX
npuOOpOB M AATUYUKOB (U3MUECKUX BEJIMYUH, CPAaBHUBATH PE3YJIbTAThI
HU3MEpPEHUH ¢ y4€TOM 3aJaHHON a0COIFOTHOM IMOTPENTHOCTH;

IPOBOJUThH HCCIIEIOBAHUE 3aBUCUMOCTU OJHON (PM3MYECKON BEIMYMHBI OT
Ipyrod C  HCIOJNb30BAHMEM  MPSMBIX  U3MEpPEHUN  (3aBUCHMOCTh
COINPOTUBJICHHSI TPOBOAHUKA OT €r0 JTMHBI, MJIOIIAIN TONEPEYHOr0 CEUEHUS
U yJEJIbHOIO CONPOTUBJICHUS BEIIECTBA MPOBOJHUKA, CUJIbI TOKA, UIIYLIETO
yepe3 MpPOBOJAHMK, OT HaNpsKEHUs Ha MPOBOAHUKE, HCCIEIOBAHKE
MOCJICZIOBATENBHOIO M NApAJJIENIBHOIO  COCAWHEHWW  MPOBOJHHUKOB):
IJIAHUPOBATH MCCIEA0BAaHUE, COOMPATh YCTAHOBKY U BBIMOJIHATH U3MEPEHUS,
cienysl MpeIoKEHHOMY TIUIaHy, (UKCUPOBATh pE3yJbTaThl IMOJTYYEHHOU
3aBUCUMOCTU B BHUJE TaONUIl U IpadUKOB, I€NaTh BBHIBOJABI IO pe3ysbTaTaM
UCCIIe/I0BaHUS;

IPOBOJUTh KOCBEHHBbIE U3MepeHUs (U3MUECKUX BelMuyuH (yAenbHas
TEMJI0EMKOCTh BEILECTBA, COMPOTUBIICHUE TPOBOJHUKA, Pa00Ta U MOIIIHOCTh
ANEKTPUUYECKOTO TOKA): IJIAHUPOBATh MU3MEpPEHU, coOuparb
AKCIIEPUMEHTAIbHYIO YCTAHOBKY, CJIENys MPENJIOKEHHOW WHCTPYKLUHU, U
BBIYHCIISATh 3HAUCHHUE BEJIIMYUHBI;

coOMoAaTh MpaBHJIa TEXHUKU 0€30MacHOCTU MpHU paboTe C JIabopaTOPHBIM
000pyI0BaHHEM;

XapakTepu30BaTh  MPHHIMIBI  JCWCTBUS  HW3YYCHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA MX OMHUCAHMS (B TOM YHCIE: CUCTEMA
OTOIIEHUS] JOMOB, TUTPOMETpP, MapoBasi TypOMHA, aMIIEPMETP, BOJIBTMET,
CUETUMK DJIEKTPUYECKOHM HHEPruu, dSIEKTPOOCBETUTENbHBIE MPUOOPHIL,
HarpeBaTeIbHbIE AIEKTPOIIPUOOPHI (mpuMepsI), AJIEKTPUYECKUE
MPEeIOXPAHUTENH, DJIEKTPOMArHUT, 3JEKTPOJBUraTeIb MOCTOSHHOIO TOKA),
UCIIOJIb3yd 3HAHUA O CBOMCTBAaX (U3MUECKUX SBJICHUM M HEOOXOAUMBIE
¢buznyeckue 3aKOHOMEPHOCTH;



pacro3HaBaTh NPOCTbIE TEXHUYECKUE YCTPOWCTBA U HU3MEPHUTEIbHBIC
npuOOpHI MO CXEMaM U CXEMaTHYHBIM PUCYHKaM (KHUJIKOCTHBIM TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUIPOMETpP, JBUIaTelIb BHYTPEHHEIO CrOpaHMs,
ANEKTPOCKOIl, PEOCTAT), COCTABJIATH CXEMbl JJEKTPHUUECKUX Ieneil ¢
MOCJICOBATENbHBIM U MapauIeIbHBIM COECJUHEHUEM 3IJIEMEHTOB, pasziuyas
yCIIOBHBIE 0003HAUYEHHUS SJIEMEHTOB JIEKTPUUECKUX IIETICH;

MPUBOJUTH TPUMEPHI (HAXOAUTh UH(POPMALIUIO O MMPUMeEpax) MPaKTUIECKOTO
UCHOJBb30BaHUS  (PU3MUYECKUX 3HAHUW B TOBCEAHEBHOM JKU3HM  JUIS
oOecrnieyeHus: 0€30MaCHOCTH IPHU OOpaIIeHUH C TPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBaMHU, COXPAHEHHUSI 3/I0POBbSI U COOJIIOJICHUSI HOPM IKOJIOTHYECKOT0
MOBEJICHUA B OKPYKAKOLIEH CPeLIE;

OCYIIECTBIJIATh NOUCK MH(OpMaIuu pusndeckoro coaepxanus B UuTepuere,
Ha OCHOBE HMEIOIIMXCA 3HAHUM W MYTEM CpPaBHEHUS JONOJIHUTEIbHBIX
MCTOYHUKOB BBLAEIATh MH(YOPMALINIO, KOTOpAs SIBISETCS IPOTUBOPEUYUBOMN
WJTF MOKET OBITh HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPU BBINOJHEHUH YYEOHBIX 3a/laHU HAay4YHO--TIONMYJIIPHYIO
AUTEeparypy (PU3MUECKOro COAEp)KaHUsl, CIPAaBOYHbIE MaTepHalbl, PECypChl
cetu MHTepHer, BiIageTh NpUEMAMU  KOHCIIEKTUPOBAHUS  TEKCTA,
npeoOpa3zoBaHusl HH(GOPMAIIUU U3 OJJHOW 3HAKOBOI CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBbIE NUCBMEHHBIE M KpPAaTKHE YCTHBIE COOOILEHUS,
0000mas uHPOpMaLMIO U3 HECKOJbKUX HCTOYHUKOB  (U3UYECKOIO
COZIepKaHMsl, B TOM YHUCJIE MyOJIUYHO MPEACTABIATh PE3yJIbTaThl MPOESKTHOU
WM UCCIEI0OBATENbCKOM NIEATETbHOCTH, TP 3TOM I'PaMOTHO HMCIOJIb30BaTh
W3YYCHHBIM TOHATUWHBIA ammapar Kypca (U3MKH, COIMPOBOXKIAThH
BBICTYILJICHUE NIPE3CHTALIUEH;

IpU  BBINOJHEHUU YYEOHBIX MPOEKTOB M UCCIEIOBAHUN (DPU3NUECKUX
IPOIIECCOB  pacHpeneNiaTh OOS3aHHOCTU B TpPYyMHNEe B COOTBETCTBUU C
IIOCTABJICHHBIMU 33/1a4aMU, CJIEIUTh 3a BBINOJIHEHHWEM IUIaHA JEHCTBUU U
KOPPEKTHUPOBAaTh €ro, aJeKBaTHO OIEHUBaTh COOCTBEHHBIM BKJIaa B
JESATENIbHOCTh TPYMIbI, BBICTPaUBaTh KOMMYHHMKAaTUBHOE B3aUMOJEICTBHE,
MPOSIBIISISt TOTOBHOCTH pa3pemiath KOH(IUKTHL

K xonmy oOyuenust B 9 kiacce mpelMeTHbIE Pe3ysbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaxaTh () OPMUPOBAHHOCTh Y 00YUaAOIINUXCS YMEHUIA:

UCIIOJIb30BaTh  IIOHATHA: CUCTEMa OTCYETa, MarepualibHas  TOYKa,
TPAeKTOPHUsI, OTHOCUTEIBHOCTh MEXAHMYECKOrO0 JBUKEHUSA, Jedopmarius
(ynpyrasi, 1macTuuyeckasl), TpPEHUE, UEHTPOCTPEMUTENBHOE YCKOPEHHE,
HEBECOMOCTb U NEPErpy3Kd, LEHTP TSKECTH, aOCONIOTHO TBEPAOE TEJO,
LHEHTP TSAXKECTU TBEPIOro Tejla, PAaBHOBECHE, MEXAaHUYECKUE KOJeOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U YIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJHBI, IIKaja
AIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U J1aJlbHO30PKOCTb, CIIEKTPbI
UCITyCKaHUs U TOIJIOIIEeHUs, anb(da-, 6eTa- U raMMa-u3iny4eHus, U30TOIbl,
AJlepHasi SHEPreTUKA;



pasnnyaTh SIBICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBUKCHHE, PABHOYCKOPEHHOE MPSIMOJIMHEMHOE JBIXKEHUE, CBOOOIHOE
NaJIcHUE TeJ, PAaBHOMEPHOE NBHKEHUE IO OKPYKHOCTH, B3aUMOJIEHCTBUE
TEJ, PEaKTUBHOE JIBI)KEHHUE, KoJieOaTelIbHOE NBWXKEHUE (3aTyXarolume Hu
BBIHY)KJICHHbIE KOJIEOAaHHsI), PE30HAHC, BOJHOBOE [IBH)KEHHE, OTPAKECHHE
3ByKa, IPSMOJIMHEWHOE pacCIpOCTPAHEHUE, OTPAXKEHUE M IPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXEHHUE CBETA, Pa3jloKeHue Oeoro CBera B
CIIEKTP U CIIO)KEHHME CIEKTPAJIbHBIX L[BETOB, TUCIIEPCHUS CBETA, ECTECTBEHHAs
paMOaKTUBHOCTh, BO3HWKHOBEHUE JMHEHYATOrO0 CHEKTpa H3Iy4YEHUs) IO
OIMCAHMI0 MX  XapakTEpPHbIX CBOWCTB W Ha OCHOBE  OIIBITOB,
JIEMOHCTPUPYIOLIUX TaHHOE (PU3HUECKOE SIBJICHUE;

pacro3HaBaTh  MPOSABJICHHE  M3YYEHHbIX  (PU3WYECKUX  SIBICHUH B
OKpyXaroleM wmupe (B TOM uncie (GU3NYECKUEe SBICHHUS B MPUPOJE:
IPUIUBBL U OTJIMBBI, ABM)KEHHE IUIaHEeT CONHEYHOW CUCTEMBI, PEAKTHBHOE
JBWKEHUE SKUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB  YKHUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHUE BOJHBI, IIyHAMH, 3XO0, LIBETA TEJl, ONTHYECKUE
ABJICHUSI B IPUPOJE, Ouonoruyeckoe  JIeHCTBUE BUMMOTO,
yIbTparoONIeTOBOTO W  PEHTTCHOBCKOTO  M3JIYYEHUH, €CTeCTBEHHBIN
palMOaKTUBHBIA (POH, KOCMHUYECKHE JIydd, pPaJUOaKTUBHOE U3JIy4EHHUE
MPUPOJHBIX MUHEPAJIOB, IEWCTBUE PAIUOAKTUBHBIX U3JTyYEHU HA OpraHU3M
YeJI0OBEKa), MPU HTOM MEPEeBOAUTH MPAKTUYECKYI0 3a7adyy B Y4YEOHYIO,
BBIJIEJISITh CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKN) (PU3UUYECKUX SIBICHUM;
ONKCHIBATh M3YYECHHBIE CBOMCTBA TeNl M (PU3MYECKUE SIBJICHUS, HCHOJb3Ys
¢usnyeckue BENIWYUHBI (CpedHssi M MIHOBEHHas CKOpPOCTh Tela IpHu
HEPABHOMEPHOM JIBMKEHUHM, YCKOPEHHE, IepeMEelIeHue, IMyTh, YIJIOBas
CKOpOCTh, CHJA TpEHUs, Cuja YOPYroCTH, CHUJa TSHKECTH, YCKOPEHHE
CBOOOJHOTO TMaJeHUsi, BeC Tejla, UMIYJIbC Tella, WMIYJIbC CHUJIBI,
MeXaHn4yeckass paboTa M MOILIHOCTb, IOTEHLMAJIbHAs DSHEPrus Tena,
MOJHATOrO HAaJ IMOBEPXHOCTBIO 3EMJIM, MOTEHUUAIbHAS HSHEPIHsl CHKATOU
IPYKMHbI, KUHETUYECKasi SHEPIUsl, MOJIHAsl MEXaHUUYEeCKasl SHEprusi, Nepuos
U 4YacToTa KojeOaHu#, JJTMHA BOJIHBL, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOpPOCTh CBETa, II0Ka3aTelb MPEJOMIICHHUSI CpeAbl), MpU OMUCAHUHU
IPaBUJIBHO TPAKTOBATh (DU3MUECKUA CMBICT HCIOJNb3YyEMbIX BEJIUYHH,
0003HAYEHUS! M E€IWHULBI (PU3NYECKUX BEIWYMH, HAXOAHUTh (OPMYIIBL,
CBSI3BIBAIOLINE JaHHYIO (U3MUECKYI0 BEJIMYMHY C JPYTUMHU BEIUYMHAMH,
CTPOUTH TpahMKN U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHYHH;
XapaKTepu30BaThb CBOMCTBAa TeJ, (PU3UYECKHE SIBJIEHUS U MPOLECCHI,
UCIIOJIb3Ysd 3aKOH COXPAHEHMSI SHEPrHMHM, 3aKOH BCEMHUPHOIO TATOTECHMS,
MPUHIUI CYNEPIO3UIUU CUII, TPUHIIUI OTHOCUTENILHOCTH | anmumesi, 3aKOHbI
HrproTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAXKEHUS U MPETOMIICHUS
CBETa, 3aKOHBI COXPAHEHUs 3apsSJ0BOTO M MACCOBOTO YMCEN MPH SAEPHBIX
peakuusx, Ipud OBTOM J1aBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3alHUChIBATh €r0 MATEMATUYECKOE BBIPAKECHHUE;



OOBSCHATh (PU3UYECKUE MPOLECCHl M CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYyallMil NPAKTUKO-OPUEHTUPOBAHHOIO XapaKTEpa: BBIABIATH
IPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHUE U3 2—3 JOTMYECKUX
miaroB ¢ ONopodl Ha 2—3 H3y4YEHHBIX CBOMCTBA (DM3MYECKUX SBIICHUU,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelaTh pacu€THbIEe 3a/1a4 (OMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHHI),
UCIOJIb3Yys 3aKOHBI M (POPMYJIbI, CBSA3BIBAIOUINE (PU3NYECKHE BEIUYMHBL Ha
OCHOBE aHaJM3a yCJIOBHA 3a/1a4d 3alMCBIBATH KPATKOE YCIIOBHE, BBISBIISATH
HEJOCTAOIINE WIM W30BITOYHBbIE JaHHBIE, BbIOMpPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAMMBIE JUIsl  pELIeHUs, MPOBOAUTH pacuy€Tbl W  OICHMBATH
PEATMCTUYHOCTD MOJIyY€HHOTO 3HAUeHUS (PU3NUECKON BEIUYUHBI,
pacrno3HaBaThb MPOOJEMBbI, KOTOPhIE MOXHO PEIIUTh MpUd  MOMOIIU
(bu3NYECKUX METOAOB, HCIOb3Ysl OINKUCAHUE UCCIEAOBAHUSA, BbBIACIATH
IpOBEPSIEMOE  IPEANONIOKEHHE, OLEHUBAaTh  IPABUIBHOCTh  IOPAJKA
IIPOBEJICHUS UCCIEN0BAHU, AEJIaTh BBIBO/IbI, HHTEPIPETUPOBATH PE3YIIHTATHI
HaOJIIOICHUM U OIBITOB,

IIPOBOJIUTH OIBITHI MO HAOTIOACHUIO (PU3UUECKUX SIBICHUN WIN (PU3NUIECKUX
CBOMCTB Tell (M3y4eHHE BTOPOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHUs
HHEPrUM, 3aBHUCUMOCTh IEpHoJa KoJeOaHUN NpPYKUHHOTO MasTHUKA OT
Macchl rpy3a M JKECTKOCTU MPYXKUHBI M HE3aBUCUMOCTh OT AMIUIATY]IBI
MaJIbIX KOJIEOaHMM, MPSMOJIMHEHHOE paclpOCTpaHEHUE CBETA, PassIOKEHUE
0eJoro cBeTa B CIEKTP, U3YUYEHUE CBOMCTB M300pakeHHUs B TNIOCKOM 3€pKajie
U CBOWMCTB M300paK€HMsI MpeAMeTa B COOMparolleld JHH3€, HaOIIoJeHUE
CIUIOLIHBIX U JJMHEWUYAThIX CIIEKTPOB U3JIyYEHUS): CAMOCTOSITEIbHO COOMPATh
YCTaHOBKY M3 U30BITOYHOIO HaOOpa 000pyI0BaHNUs, OMUCKHIBATH XOJ OIbITa U
€ro pe3yJbTaThl, POPMYIMPOBATH BBIBOJIBI;

MPOBOJUTH TMPH HEOOXOJUMOCTH CEpUI0 MPSMBIX HM3MEPEHUH, Ompenerss
CpeAHee 3HA4eHHE M3MEpseMOM Benu4MHbl ((POKYCHOE paccTOsHUE
coOuparoieil  JuH3bI), OOOCHOBBIBATH BBIOOp crmoco0a  H3MEpeHUus
(M3MepuTenLHOro nMpudopa);

IPOBOJIUTh  MCCIEAOBAHWE 3aBUCHUMOCTEH  (PU3MUECKMX  BEIMYUH C
MCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH OT BPEMEHU NpHU
PAaBHOYCKOPEHHOM  JBW)KGHMM ©0€3 HauaJdbHOM CKOpPOCTH, IE€pHoja
KoJ1e0aHU MaTeMaTUYECKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yrja
OTpa)KEHUS CBETA OT yrja MaJeHHs U yIriia IpeIOMJICHUs OT yrila NaJeHus):
IUIAHUPOBATh  HCCIEAOBAHHME, CAMOCTOSITENbHO COOMPATh  YCTAaHOBKY,
(UKCUpPOBaTh PE3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3UYECKUX BETUYUH
B BUJIe TaOnu1ll U rpaduKoOB, IeIaTh BHIBOJBI MO PE3YyJIbTaTaM HUCCIIEIOBaHUS;
MPOBOAUTH KOCBEHHbBIE U3MEPEHUSI (PU3HUUECKUX BEIUYHH (CPEAHSsE CKOPOCTh
U YCKOpPEHHE Tejla IMpU PABHOYCKOPEHHOM JBWKEHUH, YCKOpPEHUE
CBOOOJHOrO TaACHUS, KECTKOCTb NPYXKHUHBL, KOIPPUUMEHT TpeHHUS
CKOJIb)KEHUSI, MeXaHudeckasg paboTa M MOIIHOCTh, YacTOTa M MEPHOJ
KOJIeOaHUI MaTeMaTUYeCKOro U MPYKMHHOI'O MasiTHUKOB, ONTHYECKas CHIa



coOuparonieil JUH3bl, PaJUOAKTUBHBIA (DOH): TUIAHUPOBATH HM3MEPEHUS,
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINIOJIHATh U3MEPEHUS, CIEAYs
MPENJIO)KEHHON  MHCTPYKIIMHM, BBIYUCIATH  3HAYEHUE  BEIMYMHBI U
aHAJIM3UPOBATH MOJTYYEHHBIE PE3YNbTAThl C YUYETOM 3aJaHHOW MOTPEIIHOCTU
U3MEPEHUN;

co0ro/1aTh IpaBUjla TEXHUKU O€30MacHOCTU IpU paldoTe ¢ J1adopaTOpHBIM
000py10BaHUEM;

pa3inyaTb OCHOBHBbIE TMPHU3HAKKM HW3YYEHHBIX (U3MUECKUX MOJEJCH:
MaTepHhalibHas TOUKa, a0CONIOTHO TBEPAOE TENO, TOUEUHBIM UCTOYHUK CBETA,
Jqy4, TOHKAas JIMH3a, IUIaHETapHash MOJENb aToMa, HYKJIOHHAas MO/JIEb
aTOMHOTO S1pa;

XapaKkTepu30BaThb  MNPUHLMIBI  JEHCTBUS  HM3YUYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA HMX ONHCAHHUS (B TOM YHCIE:
CIUAOMETP, AATUUKHU MOJIOKEHUSI, PACCTOSIHUSL U YCKOPEHHUSI, paKeTa, 3X0JIOT,
OYKH, TEpUCKOM, (oToanmapaT, ONTHYECKHE CBETOBOMBI, CIIEKTPOCKOIL,
JO3UMETp, Kamepa BuiabcoHa), MCnomb3ysl 3HaHUS O CBOMCTBAX (PU3NUECKUX
SBJICHUN U HE0OXoIUMbIe (PU3NMUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATUYHBIE PUCYHKH H3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMUECKHUX IMPOLIECCOB MpPU
pEelIeHHH  y4yeOHO--IPaKTUYECKUX  3ajay, ONTHYECKHUE CXEeMbl IS
MOCTPOEHUS N300paKEHUH B IIJIOCKOM 3€pKajie U COOMPAIOIIEH JINH3E;
IPUBOAUTH MPUMEPHI (HAXOAUTH MH(OPMALIMIO O MPUMEPAX) IPAKTUUECKOTO
UCIOJIb30BaHUsl  (PU3MYECKUX 3HAHUM B TOBCEAHEBHOW JKHU3HM  JJIA
oOecrieyeHus1 0€30MaCHOCTH MIPHU OOpAIIEHUH C MPUOOPAMU M TEXHUUECKUMU
YCTPONCTBAMHU, COXPAHEHHUS 3I0POBbSI U COOMIOACHUSI HOPM SKOJIOTMYECKOTO
TOBEACHUS B OKPYKAOIIEH CPELE;

OCYILECTBJISITh IOUCK HHPOpMaLK (pU3NYecKoro cogepxanus B IntepHere,
CaMOCTOSITEIbHO  (DOPMYJUPYS TMOMCKOBBIA  3allpoc, HAXOAUTh MYyTU
OIpeNeeHUs] JOCTOBEPHOCTH TIOJYYEHHOW HMH(pOpPMAIMK Ha OCHOBE
MMEIOIINXCS 3HAHUM U IONOJTHUTENbHBIX UICTOYHUKOB;

WCIIOJIb30BaTh MPU BBINOJHEHUH YYEOHBIX 3a/laHU HAay4HO--TIONMYJISIPHYIO
JAUTEparypy (PU3MUECKOTO COACP>KaHUs, CIPABOUYHBIE MAaTE€pPHAIIbI, PECYpPCHI
cetu MuTepHer, BiageTh npuéMaMU  KOHCIIEKTUPOBAHHS  TEKCTa,
npeoOpa3zoBaHusl MHPOPMAIIUU U3 OJHON 3HAKOBOW CHCTEMBI B APYIYIO;
CO3/1aBaTh COOCTBEHHbIC NUCHbMEHHBIE U YCTHBIE COOOLICHHMS HAa OCHOBE
uH(popMalMi M3 HECKOJbKMX HWCTOYHUKOB (DU3NYECKOrO COJEpKaHMUS,
nyOJIMYHO MPENICTABIATh PE3YJbTaThl MPOECKTHOW WIIM HCCIEI0BATEIbCKON
JEATENBHOCTH, IIPU 3TOM T'PAMOTHO HMCIIOJIb30BaTh U3YYECHHBIN MTOHATUHHBIN
anmapar Hu3ydaemMoro pasaena (U3MKA U CONPOBOXKAATH BBICTYIUICHUE
npe3eHTaIuel ¢ y4€ToM 0COOCHHOCTEN ayTUTOPUH CBEPCTHUKOB.
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8 KVIACC

KounuecrBo yacos JIEKTPOHHBIE
HaumeHoBaHMe pa3/iesioB H TeM uu@poBbIe
Ne i/m P Kourpoabhubie | IlpakTuueckue (ubp )
NMporpaMmMbl Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchl
Pa3znen 1. TermoBble siBJIeHUs
. bubmoreka [TOK
11 CTpocHue i CBOHCTBA BelleCTBa ! https://m.edsoo.ru/7f4181ce
but6moreka [JOK
1.2 T 21 1 5
SIHIORRIE HROHEEeH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2.95ekTpryeckne 1 MAarHUTHbIE SIBJIEHUSA
91 DnexTpuuecKue 3apsapl. 3apsHKeHHBIE Tela 7 1 bu6morexa [IOK
' U UX B3aUMOJICHCTBHUE https://m.edsoo.ru/7f4181ce
. . bubmmorexa [{OK
2.2 I1 20 1 7
OCTOAHHBI STCKIPHTCCIIH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
23 MarHuTHbIe SBCHIS 0 1 15 https://m.edsoo.ru/7f4181ce
bu6moreka [JOK
24 4
IICKTPOMATHHTHAS HHAYKUHS https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
Pe3epBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 3 145
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9 KVIACC

KounuecrBo yacos JIEKTPOHHBIE
HaunmeHoBaHHe pa3iesioB U TeM nudpoBbie
Ne n/m P Kourpoabhubie | IlpakTuueckue (ubp )
NMPOrPaMMBbI Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1.Mexanudeckue siBJeHHUA
11 MexaHndecKoe IBMKEHHUE B CIIOCOOBI ero 10 1 but6moreka [JOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
. bubmmoreka IIOK
12 Bsanmoneicrene e 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6moreka IIOK
1.3 3aKOHBI COXpaHE 10 3
KOHB COXpATEHITA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2.Mexanudeckue KoJie0aHusi U BOJIHbI
bu6moreka [JOK
2.1 Mexanndeckue koyeba 7 3
NAIHCCIIC RoTebart https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M . 1
CXBHHCCKHE BOTHEL. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15
Paznes 3.97eKTpoMarHuTHOE TMOJI€ U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DNIEeKTPOMarHuTHOE TOoJIe U 6 9 bubmmorexa [IOK
' IEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 6
Paznen 4.CBeTOBbBIE SIBJIEHUS
bu6moreka IIOK
4.1 3ako acIpoCTpaHe CBETa 6 2
KOHET PacTIpOCTpATeHi GBeT https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI ¥ onTHYECKHE TPHUOOPHI 6 3 bubmiorexa LIOK

https://m.edsoo.ru/7f41a4a6
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bu6moreka IIOK

4.3 P 0 3 2
ATIOAEHHE DEIOTO cBeTa B CHCKIP https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 15
Pa3znen S.KBanToBbI€ sIBJICHUSA
bu6mmoreka [JOK
1 " 4 1
5 CIYCKaHUE U TOTJIONICHUE CBETa aTOMOM httos: //m.edsoo.ru/7fA1a426
bu6moreka [JOK
5.2 6 1
CTpoettie aTOMHOrO 51pa https://m.edsoo.ru/7f41a4a6
bu6moreka I[IOK
: A 7 1
>3 FICPHBIC peardiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznen 6.IloBTOpuTe1bHO-0000 A0 IIMIT MOYJIB
6.1 [ToBTOpeHuEe U 06001IEHUE COEPIKAHUS 9 5 bu6mmoreka [IOK
' Kypca Qpusnku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Wroro mo paznemny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27
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