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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o ¢pu3nKe Ha ypOBHE OCHOBHOT'O 00IIIEro 0Opa30BaHUs COCTaBI€HA HA OCHOBE
NOJOKEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOSHHMS Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3oBaTenbHOI porpaMMmel, ipeacTaBieHHbX B DI'OC OO0, a takke ¢ yu€Tom deaepanbHON
paboueii mporpamMmMel BocriuTanus 1 Konneniu npernogaBanus ydeOHoro npeamera «Puznkay.

CopepxaHue mporpaMMeI 1o Gpu3uKe HampaBieHO Ha GOpMHUPOBAHUE €CTECTBEHHOHAYIYHON
rPaMOTHOCTH OOYYaIOUIMXCA U OpPraHU3alMI0 U3ydeHHs] (PU3UKU Ha JIeATEIbHOCTHONW OcHOBe. B
nporpaMMe 1o (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH YYE€OHOTO TIpeaMeTa B peaau3aluu
tpeboBanuit ®I'OC OO0 k mIaHUPYEMBIM JUYHOCTHBIM M METANPEIMETHBIM pe3yJbTaTaM
00y4eHUs, a TaKKe€ MEXIPEJAMETHBIC CBA3M ECTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.

[Iporpamma 1o (M3KMKE yCTaHABJIMBAET paclpesieiicHne y4eOHOro MaTepualia 1Mo TojaM
o0yueHust (1O Kjaccam), NpeajaracT MPUMEPHYIO IOCIEI0BATEIbHOCTh M3YUYCHHUSI TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MIPEIMETHOTO COJICPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH
o0yyJaroumxcsi.

[Tporpamma o ¢u3uke pazpadboTaHa ¢ HENbI0 OKa3aHUS METOAMYECKON MTOMOIIN YUUTEIIO
B CO31aHUU paboyel MPorpaMMBl 10 y4eOHOMY MTPEAMETY.

®dusnka sBIACTCS CUCTEMOOOPA3YIONIUM ISl €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEAMETOB,
MOCKOJNIbKY (PU3UYECKHE 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB M SBICHUM, U3y4aeMbIX XHUMUEH,
Ouosnorueii, actpoHoMHeld U Qu3ndeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, TPEAOCTaBIsSeT Haubosiee siICHble 00pa3lbl NPUMEHEHHMs HAayyHOro MeToja
MO3HAHUS, TO €CTh CIIOCO0A MOIyYEHHs JOCTOBEPHBIX 3HAHUN O MHpE.

Opna W3 rIaBHBIX 3a/a4 (pU3M4eckoro oOpa3oBaHUsl B CTPYKType 0OIIero oopa3oBaHUs
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHOHAYyYHONM TIpaMOTHOCTM M HHTepeca K Hayke Yy
o0yyJaronuxcs.

N3yyenne ¢usukn Ha 0a30BOM ypOBHE MIpeaIoyiaraeT OBJaJ€HUE CIEIyIOIINMHU
KOMIIETEHTHOCTSAIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYYHYI0 TPaMOTHOCTb:

HAay4YHO OOBACHATH SIBJICHUS,
OLICHUBATHL U ITIOHUMATh 0COOEHHOCTH HAay4YHOTO UCCJICAOBAHUS;
HHTEPHNPETUPOBATHL JAHHBIC U MCITIOJIB30BATh HAYUYHBIC JOKA3aTCIILCTBA JIA MMOJIYUCHUA BBIBOJOB.

[lenn wm3ydeHuss GU3MKKM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs ONPEAEIECHbI B
Konuenmuu npenogaBanus ydebHoro npeamera «dusnka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ®enepainuu, peanu3yroOIUX OCHOBHBIE 00111€00pa30BaTEeNbHbIE POrPAMMBL,
yTBep)kAEHHON pemenneM Komernn MunncrepctBa npocseuieHus: Poccuiickoit denepannn
(mpotokoin ot 3 aexadbps 2019 r. Ne [IK4BH).

Henu nzyyenus GpU3NKH:

npuoOpeTeHne MHTepeca M CTPEeMIICHHs OOy4aroIlMXCs K HAay4YHOMY H3YUYEHMIO TPHPOJIBI,
pa3BUTHE UX MHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;



pa3sBUTHE NPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (JOPMUPOBAHHE HCCIIEI0BATEIBCKOIO
OTHOLLEHHUS K OKPYKAIOLIUM SIBIICHUSM;

(bopMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa U3yYeHUs: OCHOB CTPOCHUS MaTepUU U
(byHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

(dbopMHUpOBaHUE MPEJICTABICHUN O posid (U3MKK A Pa3BUTHS JPYTUX €CTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJIOTHI;

pasBUTHE NPE/ICTaBICHUI O BO3MOXHBIX cepax Oyayiiel npohecCHOHaIbHONW J1esSTeNbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JAJIbHEHIIEMY 00yUEHHIO B 9TOM HalpaBJICHUH.

JlocTikeHne STUX Leleld mporpaMMbl 1O (UM3MKE Ha YpPOBHE OCHOBHOTO OOIIETo
o0pa3oBaHus 00ecreunBaeTCs pelICHUEM CIISAYIOLINX 3aaY:

npUOOpeTeHNuEe 3HAHMM O JAUCKPETHOM CTPOCHUHM BELIECTBA, O MEXAHUYECKUX, TEIJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpEeTEeHUE YMEHUH OMUCHIBATH U OOBICHATH (PU3MUECKHE SIBJICHUS C HCIOJIb30BaHUEM
MOJTYYEHHBIX 3HAHUI;

OCBOEHHE METOJIOB PEHICHHs MPOCTEUIINX PacuETHBIX 3aJad C MCIOJb30BaHUEM (U3MUYECKUX
MOJIEJIEN, TBOPUYECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 3314,

pa3BUTHE YMEHUI HAOIIOAaTh PUPOIHBIC SBICHUS U BHITIOIHSATH OIBITHI, Ja00paTopHbIe paboThI
1 DKCIIEPUMEHTAIIbHBIE UCCIIEIOBAHUS C UCIIOJIb30BAHUEM U3MEPUTEIHHBIX TPHUOOPOB;

ocBoeHue MPUEMOB paboThl ¢ nHpOpMaIKel PU3NIECKOT0 CoAepKaHUSI, BKITIOYast HHPOPMAIIIO
0 COBPEMEHHBIX JIOCTHKEHUAX (U3UKHU, aHATU3 U KPUTUUECKOE OLICHUBAaHUE UH(DOpMAIUK;
3HaKOMCTBO €O cdepamMu TPO(HEecCHOHATBLHON IesTeNbHOCTH, CBA3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAaHHBIMHU HA JTOCTIIKEHUSIX (PU3MUECKON HAYKH.

Ha wmsyuenue ¢usuku (6a30BbIi YpOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO 0Opa3oBaHUS

oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIeIo), B 9 KJlacce — 102 yaca (3 yaca B HEIeIo).

[Tpennaraemslii B mporpamme 1o (u3MKe nepeyeHb JabopaTOpHBIX pabOT U ONBITOB HOCHUT
peKOMEHIaTeNbHBIA XapaKTep, YUYUTEIb JIeJaeT BBHIOOp MpOBEAEHUs J1a00paTOpHBIX padoT U
OTIBITOB C YUYETOM MHIMBUIYAIbHBIX 0COOEHHOCTEH 00yUaromMXCsl, CIIMCKa IKCIEPUMEHTAIbHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O TOCY/IapCTBEHHOIO SK3aMeHa 10 (PU3UKeE.

COJAEPKAHUE OBYYEHUA

7 KJIACC

Paznen 1. ®usuka u e€ posib B MO3HAHUU OKPYKAKOILEr0 MUpa.

dusznka — HayKa O Ipupozec. SIBnenust IpUpoOabI. Ddu3nyeckue SIBICHU: MECXaHUYCCKUC,
TCIJIOBBIC, DJICKTPUUCCKHUE, MAIrHUTHBIC, CBETOBLIC, 3BYKOBBIC.



®dusndeckue BenmuuuHbL. W3mepenune Qusnuecknx BenuunH. DU3NUYECKHE MPUOOPHI.
[TorpemHocTs n3mMepenui. MexxayHapoaHas CUCTEMA €UHHII.

Kak ¢usuka m apyrue ecrecTBEHHbIE HayKH HM3Y4aloT Npupoay. EcrecTBeHHOHayYHBIH
METOJ IO3HaHMA: HaOJIOJEHUE, IIOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHeHHWE HalmomaemMoro spieHus. Onucanue
(bu3n4ecKuX ABJICHUN C IOMOLIbIO MOJEIEH.

Hemoncmpayuu.

1. MexaHH4YeCKHE, TEIUIOBBIC, JICKTPHUECKIE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.
2. ®usuyeckue NpHOOPHI W TPOIEAypa MPSMBIX H3MEPECHHUU aHAJIOTOBBIM WU ITU(GPOBHIM
puoOpPOM.

Jlabopamopuwvie padbomot u onvimol.

Omnpenenenne 1EHbI IEIEHUS MKaIbl H3MEPUTEIHHOTO PUdopa.

W3mepeHune pacCTOSHUM.

N3mepenune 00bEMa KHUAKOCTU U TBEPJOTO TENa.

Onpenenenue pasMepoB MaJbIX TEIl.

W3mepenne Ttemneparypbl IpU IIOMOIIM JKHJIKOCTHOIO TEPMOMETpPA M JaT4MKa
TEMIIEPATYPHI.

6. IlpoBemenme wuccieoOBaHUS MO TPOBEPKE THIOTE3bl: NAIBHOCTH IOJETA IIAPHKA,
HYLIEHHOTO TOPU30HTAJIbHO, TEM 00JIbIlIe, YeM OOJIbIlie BBICOTA ITyCKa.

arwONdE

Pasnen 2. [lepBoHavaibHbIE CBeJIeHUS 0 CTPOEHMH BelleCTBA.

CTtpoeHue BemiecTBa: aTOMbl M MOJIEKYJbl, MX pa3Mepbl. OTBITHI, TOKa3bIBAIOIIHE
JIMCKPETHOE CTPOCHHE BELIECTBA.

JBwxenue dactuil BemiecTBa. CBs3b CKOPOCTH JIBHXKEHHMSI YacTHI[ C TEMIEpaTypoil.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeicTBue dYacTHI] BEHIECTBA: MPUTSKEHUE U
OTTaJIKUBAHUE.

ArperaTHple  COCTOSIHMSI ~ BEIIECTBA: CTPOEHUE Ta30B, JKUAKOCTEH U TBEPIBIX
(kpucTayinyeckux) Teia. B3auMocBs3b MeEXIy CBOMCTBaAaMM BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJIEKYJSIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM
BOJIBI.

Hemoncmpayuu.

1. HaGmoneHnne 6pOyHOBCKOTO JIBHKEHUSI.

Habmonenue nudpdysumn.

3. HaOmonenne siBneHH, OOBSICHSIONUXCS MPUTSHKCHUEM WM OTTAIKHBAHUEM YaCTHII
BEILECTBA.

N



Jlabopamopnwvie padbomut u onvimo.

1. Omnenka quamerpa aToMa METOJIOM PSZIOB (C HCTOJIb30BaHUEM (hoTorpaduii).
2. OmbIThI IO HAOJIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
3. OnbITHI M0 OOHAPYKEHUIO JACUCTBUS CHII MOJICKYJISIPHOTO TPUTSKEHHSL.

Pa3nen 3. /IBu:keHHe U B3auMo/eiicTBUE TeJl.

Mexanuyeckoe paBuxkeHue. PaBHOMepHOe U HepaBHOMepHOe jBHkeHHE. (CKOpOCTb.
Cpenansisi CKOPOCTb ITPU HEPABHOMEPHOM JBUKEHHUH. Pacyér myTH u BpeMeHH TBUKEHUSI.

SIBnenue wuHepuuu. 3aKOH HMHEpLMM. BzammopneicTBue Ten Kak NPUYMHA W3MEHEHMS
CKOpOCTH JBMXKEHHMS Teld. Macca kak mepa uHepTHocTH Tena. IlnoTHocTs BemectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cwia kKak xapakTepuCTHKa B3auMmozeiicTBusa ten. Cuna ynpyroctd M 3akoH ['yka.
N3mepenune cuiibl ¢ TOMOIIBIO JUHAMOMETpA. SIBIIeHNE TATOTEHUS U criia TsbkecTh. Cuiia TSyKeCTH
Ha pyrux mianerax. Bec tena. HeBecomoctb. CnoxkeHue cujl, HalpaBJIE€HHBIX IO OJHON IPSIMOM.
PaBuoneiictByromias cuin. Cua Tpenus. TpeHue CKOIbXKEHUs U TPEHHUE MOKos1. TpeHue B npupoie
U TEXHUKE.

Hemoncmpayuu.

HaOnronenne MexaHH4ecKoro JABMKEHMS Tela.

N3mepenne cKOpoCTH IPSIMOJIMHEWHOTO JIBUKEHHUS.
HaOGnronenue siBleHUs] MHEPLIMU.

Habumonenne n3aMeHeHust CKOpoCTH MpHU B3aUMOJIEHCTBUH TEJl.
CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TE.

CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJJHON MPSIMOH.

ok wdE

Jlabopamopuwie pabomul u onvimot.

1. OmpeneneHrie CKOPOCTH PAaBHOMEPHOTO JBIKEHHS (IIapuKa B KHUJIKOCTH, MOJIEIH
AIEKTPUIECKOTO aBTOMOOUIIS U TaK Jlajee).

2. OmpeneneHue cpeiHel CKOPOCTH CKOJBXKEHHs OpycKa WM IIapuka MO HAKIOHHOMN

TUTOCKOCTH.

Omnpenenenue MIOTHOCTU TBEPIOTO Tena.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsDKeHus (nedopmanuu) NpyKUHBI OT

MPUIIOKEHHOU CUJIBL.

5. OHI)ITI)I, ACMOHCTPHUPYIOIIME 3aBUCHUMOCTL CHJIbI TPCHHSA CKOJIBXKCHHSA OT BECa TCJa U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

> ow

Pasnen 4. laBiieHue TBEPABIX TeJl, KUAKOCTENH U ra3oB.

Hasnenue. CiocoObl YMEHBIIICHUS M YBEJIMUCHUS J1aBlieHus. JlaBnenue raza. 3aBUCHIMOCTh
JaBJICHUS Ta3a OT 00bEMa, Temmneparypsl. [lepenaya qaBineHust TBEPABIME TEIAMHU, JKUIKOCTIMH U
razamu. 3akoH Ilackams. [lHeBMaTwyeckue MammHbl. 3aBUCHUMOCTH JIaBJIICHUS KUJIKOCTH OT
ryounsl.  [mapocratuueckmii  mapagokc. CooOmaromuecss cocyabl.  ['mapaBiamueckue
MEXaHU3MBI.



Atmochepa 3emnu u armocdepHoe napieHue. [IpUuuHBI CylecTBOBaHHUS BO3MAYLTHOM
obonmouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMmocdepHOro naBieHusi. 3aBHCUMOCTh
atMoc(epHOro JaBiieHHS OT BBICOTHI Haja YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMoc(hepHOro JaBICHMS.

JleiicTBHE )KUIKOCTH M Ta3a Ha NOrPyKEHHOE B HUX TeJ0. BriTankuparomas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue Ten. BoznyxominaBanue.

Hemoncmpayuu.

3aBUCUMOCTbD JIABJICHUS Ta3a OT TeMIEPaTyphl.

Ilepenada naBneHus KUIKOCTBIO U ra3oM.

Coo01aronmecs Cocy/Ibl.

I'mppaBinyeckuii mpecc.

[IposiBnieHue necTBUS aTMOCHEPHOTO JTaBJICHHS.

3aBUCHMOCTh BBITAIKHBAIOMICH CHIIBI OT 00BhEMA TOTPYKEHHON YacTH Tella U INIOTHOCTH
JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIbI BECY BBITCCHEHHOM KUJKOCTH.

8. VYcioBue maBaHus TEJ: TUIABAHUE WIIH MTOTPYKEHHUE TEJT B 3aBUCUMOCTH OT COOTHOIICHUS
IJIOTHOCTEH TeJla U KUIKOCTH.

ok wdE

~

Jlabopamopuwvie padbomut u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa MOrpyKEHHOW B KMJKOCTb

YacTH TeJa.

OmnpeneneHne BbITAIKUBAIOLIEH CUJIBI, JEHCTBYIOIIEN HA TEJIO, IOTPYKEHHOE B )KUJIKOCTD.

3. TIpoBepka HE3aBUCHUMOCTH BBITAJTKHUBAOIIEH CHIIBI, JCHCTBYIOMICH HA TEJIO B KUIKOCTH,
OT Macchl Tena.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh BBITAJKUBAIOIIEH CHIIbI, JEHCTBYIOIIEH Ha
TEJIO B JKUJKOCTH, OT 00bEMaA MOTrPYKEHHOM B KMJIKOCTh YAacTH Tejla U OT IJIOTHOCTH
KUJKOCTH.

5. KoucrtpyupoBanue apeomerpa WIM KOHCTPYMPOBAaHHE JIOJKM U OINpeneieHue eé
IPy30I0ABEMHOCTH.

no

Pa3nes 5. PaGora m MoiHOCTB. JHeprusi.

Mexanunueckas pabota. MoIHOCTb.

[TpocTble MeXaHU3MBI: phlvar, 0J0K, HaKJIOHHas! MII0CKOCTh. [IpaBuio paBHOBecHs pblyara.
[Ipumenenue mpaBwiia paBHOBECHsI pbluara K OJOKy. «3omoroe mpaBuio» MexaHuku. KITJ]

MMPOCTBIX MCXAHU3MOB. HpOCTBIe MCXAaHU3MBbI B 6BITy N TCXHUKCE.

Mexannueckas sHeprus. Kunetnueckas n noreHumanbHas sHeprus. [IpeBpaienne onHoro
BH/JIa MEXaHUYECKOM YHEPTUU B IPYroil. 3aKOH COXPAHEHHUs SHEPTUH B MEXAHUKE.

Hemoncmpayuu.



1. TIpumepsl NpOCTHIX MEXaHU3MOB.
Jlabopamopuwvie padbomot u onvimol.

1. Ompenenennie pabOThl CHUJIBI TPEHHUS TPU PABHOMEPHOM JABIKCHMHM Tejla 110
TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBaHue ycaoBUI paBHOBECHS pbluara.

3. Wsmepenue KIT/I HakTOHHOH MIIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHMsI MEXaHUYECKOM SHEPIHH.
8 KJIACC

Pa3nen 6. TenioBblie IBJICHUSA.

OcHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH CTPOEHUS BellecTBa. Macca u
pa3Mepbl aTOMOB U MOJIeKyJl. OnbIThI, MOATBEP/KAAOIINE OCHOBHBIEC IIOJIOKEHUS MOJIEKYJIIPHO-
KUHETUYECKON TEOPHH.

Mogenu TBEPAOTO, KUIKOTO U ra3000pa3HOr0 COCTOSIHUM BeliecTBa. Kpucraminueckue u
amopdusbie Tena. OObsICHEHNE CBOWMCTB ra3oB, )KUIKOCTEH M TBEPIBIX TNl HA OCHOBE MOJIOKEHUHN
MOJI@Ky.HHpHO-KHH@TH‘-ICCKOﬁ TCOpHU. CMauyuBaHue " KallWJUISIPHBIC  SIBJICHUA. TermoBoe
pacIiIMpeHne U cxKaTue.

Temneparypa. CBA3p TeMmmeparypbl CO CKOPOCTbIO TEIJIOBOTO JIBUKEHHS YaCTHII.
Buytpennsist sneprusi. CnocoObl "3MEHEHUs BHYTPEHHEN SHEpruu: TeIUionepeaya i COBEpIIeHNE
paboTsl. Busl Terionepeaaun: TEIIONPOBOAHOCTh, KOHBEKITHS, U3IyYECHHUE.

KonuyecTBo TemnoThl. YienbHas TEMJIOEMKOCTh BeEIIeCTBA. 1eMI000MEH U TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OamaHca. [lnaBneHue u OTBepJeBaHUE KPUCTAIITMYECKHUX
BEIIIECTB. YelbHas TemioTa riaBieHus. [lapooOpa3oBanue u konjeHcanus. Mcmapenue.
Kunenue. YnenbHas Temnora mapooOpa3oBaHHs. 3aBUCHMOCTb TeMIEpaTypbl KUIIEHUS OT
aTMOC(hEepHOTO JaBJICHHUS.

BnaxunocTs Bo3ayxa.

DHeprus TOIIMBa. Y ieJbHasl TEMJI0Ta CTOPAHHUS.

[Tpunammner paboTel TeruoBbix naBurateneid KIIJ[ TtemmoBoro nBuratens. TeruioBble
JIBUTATEJIHN U 3aIIUATA OKPYKAIOIIEH CPEIbI.

3aKoH COXpPAaHCHUS U NPECBPALICHUS SQHECPIrUK B TCIIOBBIX MPOHECCax.

Hemoncmpayuu.

1. HabGmoneHnne 6pOyHOBCKOTO JIBHIKEHUSI.
2. Habmopnenue nudpdysun.



HabGnronenue siBeHni CMauyMBaHUS U KaTUJUIAPHBIX SBICHUM.
Habmroienne TemnoBoro pacivpeHus Ted.

W3menenune naBieHus ra3a Ipu U3MEHEHUH 00bEMa U HarpeBaHUU WU OXJIAKICHHH.
[TpaBuiia U3MEpeHHs TEMITEPATYPHI.

Buapl Teruionepenayn.

OxJaxIeHre Ipyu COBEPIICHUH PAOOTHI.

HarpeBanue nipu coBepiiieHuN paboThl BHEITHUMH CHJIAMH.

10 CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEILIECTB.

11. HaOironeHue KUIeHusl.

12. HaburoieHre TOCTOSTHCTBA TEMITEPATYPhI P TUTABIICHUU.

13. Mojeny TEemIOBhIX JIBUTATENEH.

©OoN® O AW

Jlabopamopuwvie padbomot u onvimol.

OnbITh! IO OOHAPYKEHUIO NEHCTBUS CUII MOJIEKYJISIPHOTO MTPUTSKEHHUS.

OnbIThI 0 BhIpAIIMBaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MM caxapa.

OnbITh! 10 HAOJIIOIEHUIO TEIIOBOTO PACIIMPEHHsI ra30B, KUJIKOCTEN U TBEPBIX TEI.

OrnpezenieHne JaBieHUs BO3AyXa B OAJIJIOHE HITIPHUIIA.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JaBIEHHUS BO3/lyXa OT €ro oObéma u

HarpeBaHUs WK OXJIAXKICHHSL.

6. IlpoBepka THIOTE3bl JMHEHHOW 3aBUCHMOCTH [UIMHBI CTOJIOMKA JKMJIKOCTH B
TEPMOMETPHUYECKON TPYyOKE OT TEeMIIEPATyPHI.

7. HaGmoneHue M3MeHEHUs BHYTPEHHEH SHEpruM Teja B pe3ysbTaTe Terulonepenadd u
paboThl BHEIIHUX CHII.

8. MHccnenoBanue siBIeHUS TEMJIOOOMEHA IPU CMELIMBAHUYU XOJOJHON U ropsiueil BOJbl.

9. OmnpeneneHne KOIMYECTBA TEIUIOTHI, OJTYYSHHOTO BOJON MPH TEIUIOOOMEHE C HAarPeThIM
METAJUINYECKUM LIUIIMHIPOM.

10. Onpenenenne yaenpHON TEITIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npoliecca UCIIapeHusl.

12. Onpenenenre OTHOCUTENLHON BIaKHOCTH BO3TyXa.

13. Onpenenenue yaenbHOM TEIIOTHI MIABICHUS JIbA.

agrwdE

Pa3jnen 7. DiekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

Onexktpuzanus Tei. /[Ba poaa sanekTpuyeckux 3apsaaoB. BzaumoaencTBue 3apsyKeHHBIX TEI.
3akon KyroHa (3aBUCMMOCTB CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX Tell OT BEIMYUHBI 3apsSA0B U
PAcCTOSIHUSA MEXy TeJIaMu).

Onekrpuueckoe nojie. Hanpsok€HHOCTh anekTpuyeckoro nosst. [IpuHuun cynepno3unuu
AIIEKTPUYECKUX I0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpudecKux 3apsiaoB. DJIEMEHTapHbIM dieKkTpudeckuid 3apsia. CTpoeHue
atoMa. [ IpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

ONEKTpUYECKUH TOK. YCIIOBUS CyIIECTBOBAHUS AJIEKTPUYECKOrO0 TOKA. VcTOUHMKH
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUYECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpruueckass uenb. Cuna Toka. OIeKTpuueckoe HamnpspkeHue. ConpoTHBIICHHE
IIPOBOJHMKA. YJIEIBHOE CONPOTUBJIEHME BemlecTBa. 3akoH Owma Juid  ydacTKa LEemnu.
[TocnenoBarenbHOE U apalIeIbHOE COEAMHEHUE TPOBOIHUKOB.



PaboTa 1 MOIIIHOCTB 2JIEKTpUUECKOT0 TOKa. 3akoH JIkoysi—JIeHIa. DaekTpudecKkue ey u
MOTPEOUTENH SIEKTPUUECKOM 3Heprun B ObITy. KOpoTKoe 3aMbIKaHUE.

ITocTrosaable MaruuThl. B3ammojeiicTBHE MNOCTOSHHBIX MArHUTOB. MarHuTHOE IIOJIe.
MaruutHoe noJie 3eMJId U €ro 3HadeHue i )ku3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE mosie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIEKTpOMarHuToB B TEXHUKE. [[eliCTBME MAarHUTHOTO MOJISt
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBHUIaTelib MOCTOSHHOrO Toka. lMcnonb3oBaHue
ANEKTPOJBUIATENIEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpiter  @apanes. SBiaeHue anekTpomMarHuTHoW  uHaykuuu. IlpaBuno  JleHna.
OnextporeHeparop. CrocoObl MOSyYeHHs] 3NEKTPUUYECKOM HHEpruu. OIJEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

DrneKkTpu3anus Ted.

JIBa pojia 3EKTPUUECKUX 3apsiIoB U B3aUMOJICHCTBHE 3apsKEHHBIX TeEJl.
YCTpOoUCTBO U IEHCTBHE IEKTPOCKOIIA.

DneKkTpocTaTHuecKasi MHIYKIIHS.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsJI0B.

[TpOBOIHUKY U JUIIEKTPUKH.

MopnenupoBaHue CUIIOBBIX JIMHUHM 3JIEKTPUUYECKOTO MOJIS.
VcTOYHUKH OCTOSIHHOTO TOKA.

JIeficTBHS DIIEKTPUYECKOTO TOKA.

0. DiekTpuUecKuil TOK B )KUIKOCTH.

11. T'a30BbI# pa3psi.

12. I3mepenue cuiibl TOKa aMIEPMETPOM.

13. M3mepeHue 2IeKTPUIECKOT0 HAPSHKEHHUS BOJIETMETPOM.

14. Peocrat 1 Mara3uH CONpOTHUBICHHH.

15. B3auMoeiicTBIE ITIOCTOSIHHBIX MAarHUTOB.

16. MozaenupoBaHue HEBO3MOKHOCTH Pa3JIeIEHUs MOJIF0OCOB MarHUTA.
17. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

18. OmeIT Dpcrena.

19. MarauTHOE 1oJie TOKa. DJIEKTPOMArHUT.

20. JleficTBME MarHUTHOTO MOJISI HA IPOBOJHHUK C TOKOM.

21. DNeKTpoIBUTATENH TOCTOSITHHOTO TOKA.

22. UccnenoBanme sIBICHUS AJIEKTPOMArHUTHON HHYKIIHH.

23. OnbiTel Dapajes.

24. 3aBHCUMOCTH HAIPaBIICHHUS] HHAYKIIMOHHOTO TOKA OT YCIIOBHI €r0 BOSHUKHOBECHHSI.
25. DneKxTporeHepaTop MOCTOSIHHOTO TOKA.

BOoo~NoOA~WNE

Jlabopamopuwie pabomul u onvimot.

OnbITh IO HAOJIIOAEHUIO SJIEKTPU3ALUH TeI UHAYKLIUEH U IPU CONPUKOCHOBEHHH.
HccnenoBanue qeHCTBUS 3JIEKTPUUECKOTO MOJIS HA MPOBOIHUKU U AUDIIECKTPUKH.
COopxka u mpoBepka paboThl IMEKTPUUECKON 1IEMH MOCTOSIHHOTO TOKa.

W3mepeHue U peryJiupoBaHHUEe CUIIbI TOKA.

W3mepeHnne U peryiupoBaHKe HaIIPSHKEHUS.

agbhwbdE



9.

10.
11.
12.

13.
14.
15.
16.
17.

18.
19.
20.
21.

HccenenoBanue 3aBUCMMOCTH CHJIBI TOKA, MIAYIIETO 4Yepe3 PE3UCTOP, OT CONMPOTUBICHUS
pe3uCcTOpa U HANPSHKEHUS Ha PE3UCTOPE.

OnBIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUUYECKOT0 COMPOTUBIIEHUS IPOBOAHHUKA
OT €ro JUIMHBI, IJIOLIAAN ONIEPEYHOI0 CEUEHUs U MaTepHuaa.

[IpoBepka mpaBuiia CIIOKEHUST HANPSHKEHWM MPHU MTOCJIEI0BATEIbHOM COCIUHEHUN JIBYX
PE3UCTOPOB.

[IpoBepka npaBuia 115l CUIIbI TOKA ITPU NapaJIeIbHOM COEAMHEHUHU PE3UCTOPOB.
Onpenenenne pabOThI AIEKTPUYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

OrnpeznenieHne MOUTHOCTH 3JIEKTPUYECKOIO TOKA, BBIACISIEMOM HAa PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UIYILLIErO YEpe3 JIAMIIOUKY, OT HalpsKEHUS Ha
HEH.

Omnpenenenne KIIJ[ narpeBatens.

HccenenoBanue MarHUTHOTO B3aMOJEHCTBUS IOCTOSIHHBIX MarHUTOB.

N3y4yeHre MarHUTHOTO 110JI1 HOCTOSIHHBIX MarHUTOB IIPU UX OOBEAMHEHNUN U Pa3/IEIICHUN.
HccnenoBanue 1elCTBUS JIEKTPUUECKOrO TOKA HA MATHUTHYIO CTPEJNIKY.

OnpIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJECHCTBUS KaTYyIIKH C TOKOM U
MarHuTa OT CHUJIbl TOKA M HAIPABJICHUs TOKA B KaTYIIIKE.

W3ydenue neiicTBUSL MArHUTHOTO I10JIS HA IIPOBOJIHUK C TOKOM.

KouncTtpyupoBanue u usydenue paboThl AIEKTPOABUTATEINS.

Nsmepenne KIIJ[ anekTpoaBUraTeIbHONM yCTaHOBKHU.

OnbITel 1O HCCIAEAOBAHUIO SIBICHUS AJIEKTPOMATHUTHOM WHIYKLWU: MCCIIEJOBAaHUE
M3MEHEHUHN 3HAaYeHMsI U HAIIPABJICHUS! UHAYKLIIHOHHOIO TOKa.

9 KJIACC

Pasznen 8. Mexanuueckue siBJIeHHA.

Mexannueckoe aBmxkeHue. MarepuanpHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTh
MEXaHUYECKOTO JBIKEHHs. PaBHOMepHOe MpsAMOIMHENHOE nABMXKEeHHE. HepaBHOMepHOE
npsiMoiuHeHoe aBmkeHue. CpenHsisi U MIHOBEHHAs CKOPOCTh Tejla NP HEPaBHOMEPHOM
JBHKECHUH.

VYckopenue. PaBHoyckopeHHOE mpsiMoninHeliHoe ABmkeHrne. CBoboaHoe maaeHue. OnbIThl
Tlamunes.

PaBHOMepHOE JBMXXKEHUE MO OKpYXHOCTH. Ilepnon u wactora obpamenus. Jlunelinas u
yrioBas ckopocTu. LleHTpocTpeMuTeNnbHOE YCKOPEHNE.

ITepBbiit 3akoH Hprotona. Bropoil 3akon Herotona. Tperuit 3akon Herorona. IIpnHnmn
CYNEPIIO3ULUU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CHiia TPEHUS CKOJIbKEHU S, CUJla TPEHUSI TTOKOS,
JIpyTU€ BUJbI TPEHUS.

Cuna TSOKECTH M 3aKOH BCEMHUPHOTO TITOTEHHs. YCKOpEHHE CBOOOJHOTO TMaJIeHUsI.
JBmxenue manet Bokpyr Connna. [lepBas kocmuueckast ckopocTs. HeBecoMoCTh U eperpy3Ku.

PaBHOBecue MaTepuanbHOU Touku. AOCOMOTHO TBEPIOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUIEHHON OChIO BpalieHusi. MoMeHT cuiibl. LIeHTp TskecTH.



Nmnynbe tena. M3meHenue umiyibca. VMImynbe cuiibl. 3aKOH COXpPaHEHUS HMITYJIbCa.
PeaktuBHOE NBHXKEHUE.

Mexanunueckasi pabora U MomHOCTh. PaboTta cunm TshkecTH, ynpyroctd, TpeHusi. CBs3b
SHepruu U pabothl. lloTeHuManbHas SHEprusi Tena, MOJHATOrO HaJ IMOBEPXHOCTBIO 3EMIIM.
IToTreHumanpHas dHeprus cxxarou npyxxuHsl. Kunerndeckas sueprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHWYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHEHHE ITyTeH U TPACKTOPUH ABMKEHHS OJTHOTO U TOTO K€ TeJIa OTHOCUTEIHHO Pa3HbIX
TeJ OTCYETA.

3. H3mepeHne CKOpOCTH M yCKOPEHUS NPSIMOJIMHEHHOTO TBU)KECHUSI.

4. WccrnenoBaHue MPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHUSL.

5. HaGmronenue nBuxkeHus Tejaa 10 OKPYKHOCTH.

6. HaOmoneHne MeXaHWYECKHUX SBJICHHMH, MPOUCXOAALIMX B cucTeMe oTcuéra «Temexka»
pu €€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHUU OTHOCUTENIBHO KaOMHETa (PU3HKH.

7. 3aBHCHMOCTbH YCKOPEHUS TeJa OT Macchl TeJa U ISHCTBYIOLIEH Ha HETO CHJIBL.

8. HaOmroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEJI.

9. H3meHeHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.

10. Iepenaya uMmysbca Mpu B3aUMOICHCTBHH TEIL.

11. IlpeoOpa3oBaHus 3HEPTUH MTPHU B3aUMOIECHCTBUHU Tell.

12. CoxpaHeHue UMIyJIbCa P HEYIIPYTOM B3aUMOACHCTBHH.

13. Coxpanenue uMIyJsbca Npu abCOIIOTHO YIIPYTrOM B3aUMOJICHCTBUY.

14. HabGmroieHne peakTUBHOTO JBUKEHHUS.

15. CoxpaHeHnue MeXaHU4YECKON 3HEPTUH MTPU CBOOOTHOM Ha/IEHUH.

16. CoxpaHeHue MEXaHUYECKON SHEPTHH MPH IBMKEHUH TeJa MO IEHCTBHEM TPy KUHBI.

Jlabopamopnwvie padbomut u onvimol.

©oN®

KonctpyupoBaHnue TpakTa Juist pa3roHa U JajJbHEHIIero paBHOMEPHOT0 ABUKEHHMS ILIapUKa
WA TETIEKKH.

Omnpenenenue cpegHeil CKOPOCTH CKOJbKEHHs Opycka WIM JBHKEHUS IIapHKa IO
HAKJIOHHOM INIOCKOCTH.

OmnpeneneHve yCKOpeHMs Tela IPU PAaBHOYCKOPEHHOM JIBWKEHMHM IO HAKJIOHHOW
TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHM MPU PABHOYCKOPEHHOM JIBUXKEHUHU 0e3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka runoTessl: €ciu Npy paBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HadalbHOM CKOPOCTH
MyTH OTHOCSTCS KaK psifi HEUETHBIX YMCEIl, TO COOTBETCTBYIOIINE TIPOMEKYTKH BPEMEHH
OJIUHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHITBI TPEHHSI CKOJTBKEHUS OT CHITBI HOPMAJIBHOTO JaBIICHHSL.
Onpenenenne k03P PUIMEHTA TPEHUS CKOIBKEHHS.

Ornpenenenne )KECTKOCTH MPYKUHBI.

Omnpenenenue pabOThl CHJIBI TPEHUS TPU PABHOMEPHOM [JBM)KCHHU Tela IO
TOPH30HTAIEHOW TOBEPXHOCTH.

.OHpCI[CJ]eHI/IC pa6OTBI CHUJIbl YHPYTOCTH IIpHU noabeEMe rpy3a C HCIHOJb30BAHUCM

HETOIBMYKHOTO U MOJABHKHOTO OJIOKOB.



11. V3y4enue 3akoHa COXpAHEHUS SHEPTHH.
Pa3zgen 9. Mexannueckue Ko1e0aHusA U BOJHEI.

KonebarenbHoe nBuxkeHne. OCHOBHbIE XapaKTEPUCTUKU KOJICOAHMH: IEpUOJ], 4acToTa,
aMIMTyna. MaremMaTtudecKuil M NpPYKUHHBIM MasTHUKM. lIpeBpamienue sHeprum Ipu
K0J1e0aTeIbHOM JIBUKEHUU.

3aryxaromue Kosiebanus. BeiHykIeHHbIe KoneOaHus. Pe3onanc. MexaHWYeCKHe BOJIHEIL.
CaoiicTBa MexaHU4eCKUX BOJIH. [IposonbHbIe U monepeuHbie BOJIHBI. JlJInHA BOJHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TeJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTH 3ByKa U BeIcOTa TOHA. OTpakeHue 3ByKa. IHPPa3BYK U yIbTPa3BYK.

Hemoncmpayuu.

Habmonenue xonebanuii Tex 1moJ1 AEHCTBUEM CHITBI TSKECTH M CHIIBI YIIPYTOCTH.
HaOGnronenue koneOaHuii rpy3a Ha HUTU U Ha TIPY>KUHE.

Habumronenne BbIHY X /1€HHBIX KOeOaHU U pe30oHaHca.

PacnpocTpanenue mpoAoibHbIX U TONEPEYHbIX BOJIH (Ha MOJEIN).
Habumtoienne 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHUYECKUI PE30HAHC.

ook wnE

Jlabopamopuwvie padbomot u onvimol.

1. Omnpenenenuie yacTOThl U EpUOAA KOJEOAHUNH MATEMAaTUYECKOTO MasiTHUKA.

2. OmpeneneHue 4acTOTHI U NEPHOJa KOJIeOaHUN MPYKUHHOTO MasiTHUKA.

3. MHccnenoBanue 3aBHCUMOCTH MEPHO/IA KOJICOAHUH MOIBEIIEHHOTO K HUTH Tpy3a OT JUTMHBI
HUTHU.

4. VccnepoBaHue 3aBUCHUMOCTH IepHoja Koyie0aHWM NpYyKMHHOIO MasTHUKAa OT Macchl
rpysa.

5. IlpoBepka HE3aBUCUMOCTH MepUO/ia KOJeOaHU rpy3a, MOABEIIEHHOTO K HUTH, OT MaccChl
rpysa.

6. OnbITHL, JEMOHCTPHPYIONINE 3aBUCHMOCTD IEpPHO/Ia KOJeOaHUH MPYKUHHOTO MasiTHHKA
OT Macchl I'py3a U )KECTKOCTH MPYKUHBI.
7. W3mepeHue yckopeHHUs: CBOOOIHOTO Ma/IeHUs.
Paszpnen 10. DineKTpoMarHuTHOE 10J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DIIeKTPOMarHuTHOE TIOJIe. DJEKTPOMArHUTHBIC BOJIHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJIH. [lIkasa 31eKTpOMarHUTHBIX BOJH. Mcrionb30BaHUE 3JEKTPOMAarHUTHBIX BOJIH 11 COTOBOM

CBsI3H.

SJICKTpOMaFHI/ITHaﬂ npupoaa cBera. CKOpOCTB cBeTa. BoaHOBEIE CBOMCTBA CBETA.

Hemoncmpayuu.



1. CsolicTBa 3IE€KTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOICTBA CBETA.

Jlabopamopuvie pabomsl u onvinol.

1. M3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOMIIBHOTO Tese(oHa.

Pa3pen 11. CBeToBbIe SIBJIEHUS.

JlyueBass moxenb cBera. Mcrtounuku cBera. IlpsimonuneiiHoe pacnpocTpaHeHHE CBeTa.

3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHUs CBETA.

[penomienue cBeta. 3aKOH TpesioMIICHUs cBeTa. [1oJIHOe BHYTpEHHEE OTPAKCHUE CBETA.

Hcmonp30BaHKe MOJHOTO BHYTPCHHETO OTPAXKCHHA B OIITUYCCKUX CBECTOBO/IAX.

JInnza. Xopx myuedt B smH3e. Onruyeckas cucreMa (¢oToamnmnapara, MHKPOCKONA U

Tejeckona. ['a3 kak onTuyeckas CucTeMa. EJ'II/ISOp}/'KOCTB H JaJIbHO30PKOCTD.

Paznosxenue 0e10ro cBeTa B CIICKTD. OmnpiTel HeroTona. Cnoxxenue CIICKTPAJIbHBIX IIBECTOB.

Hucniepcus ceera.

©CoNoa~wWNE

Hemoncmpayuu.

[IpssMonMHENHOE PpaCIIPOCTPAHEHUE CBETA.

OtpakeHue cBera.

[Tomyuenue n300paskeHmit B IIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomnenue ceera.

OnTH4eckuii CBETOBO/I.

Xon styuelt B coOuparomiei JuHse.

Xox JIydeil B paccenBaroleH JIMH3E.

[Tonyuyenue n3o00paxeHnit C MOMOIIBIO JIMH3.

[Tpunuumn neiictBust Goroanmnapara, MUKPOCKOIIA U TEJIECKONA.

10. Mogens riasa.
11. Paznoxxenue 0emoro cBeTa B CIEKTP.
12. [Tony4yeHue 6enoro cBeTa MpH CI0KEHUU CBETa Pa3HBIX 1[BETOB.

=
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Jlabopamopuwie pabomul u onvimot.

HccnenoBanue 3aBUCUMOCTH yTJIa OTPAXKEHHUsI CBETOBOTO JTIy4a OT yTJIa TaIeHHsI.
N3yueHne xapakTepuCTUK U300pakeHuUs MpeIMeTa B IIIOCKOM 3epKale.

HccnenoBanne 3aBUCMMOCTH yTJIa TPEJOMIICHHSI CBETOBOTO Jlyda OT yrIja MaJeHUs Ha
TPaHULIE «BO3IYX—CTEKIIO».

[Tomyuenue n300pakeHHiA ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHUIIBI COOMpArOIEit TMH3BI.

OMnBITHI TIO PA3TIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

OnBITEI TIO BOCHPHUATHIO I[BETAa MPEIMETOB NpHU HMX HAONIOJACHUU Yepe3 IIBETOBHIE
(GUIBTPBI.

Paznen 12. KBanToBbIe IBJICHUA.



OneiTer Pe3epdopna u mmanetapuas Mmojens atoma. Mozenb aroma bopa. Mcnyckanue u
IIOTJIOIEHUE CBETA aTOMOM. Ksanrel. Jluneiiuaroie CIICKTPBHI.

PagunoaktuBHOCTE. Anbda, Oeta- W ramma-uzinydeHus. CTpoOeHHE aTOMHOTO spa.
Hyxnonnass mopmens atomHoro siapa. M3oromsl. PanunoaktuBHble mpeBpamieHus. I[lepuon
[0JIypacnaja aTOMHBIX sIJIEp.

SnepHbie peakiuu. 3aKOHBI COXPAaHEHUS 3apsIOBOTO U MACCOBOTO YHCEN. DHEPIrHs CBS3U
aTOMHBIX s7ep. CBsI3b MacChl M SHEPruM. Peakiuu cuHTe3a U JAelieHus saep. ICTOYHUKY SHeprun
CoJHia u 3BE371.

ﬂﬂepHaH OHECPICTUKA. ﬂeﬁCTBHH PaANOaKTHBHBIX H3Hy‘l€HHI>'I Ha XHUBBIC OpraHU3MBI.

Hemoncmpayuu.

CHexTpsbl U3J1y4eHUs U TOTJIOLIEHHUS.

CrieKTphl pa3aMyHbIX I'a30B.

CrnexTp Bogopo/a.

Hab6monenue TpexoB B kamepe Buiibcona.

Pabora cuéryrika HOHU3UPYIOMIUX U3ITYYCHHIA.

Perucrpanus n3irydeHus IpupoOAHBIX MUHEPAIOB U IIPOTYKTOB.

ook wdE

Jlabopamopmuwvie padbomuvt u onvimol.

1. HaOnromeHue CIUTONIHBIX M JMHEHYATHIX CIIEKTPOB U3ITYICHUSI.

2. HccnemoBaHWe TPEeKOB: HM3MEpPEHHE SHEPrHMM 4YacTUIBl 0 TOPMO3HOMY IyTH (110
¢dororpadusim).

3. H3mepeHue paanoakTUBHOTO (QoOHA.

IToBTOpHTEIBLHO-00001IAKOIIUIT MOLYIb.

[ToBTOpUTENEHO-0000IIAOIINI MOTYJIb IPEAHA3HAYEH JIJIsI CUCTEMATH3AIuU U 00001IeHNs
IPEIMETHOTO COJIEPKaHMS U OIbITA AEATEIbHOCTH, IPUOOPETEHHOTO NP U3YYEHUH BCETO Kypca
¢u3uKy, a TakKe ISl TIOATOTOBKM K OCHOBHOMY T'OCYJIapCTBEHHOMY SK3aMEHY IO (HM3UKE JJIs
o0yyaromuxcs, BEIOpPaBIINX 3TOT yUEOHBIH MpeaMeT.

HpI/I HN3YUCHUU NAHHOTO MOAYJIA PCAIU3YIOTCA U CUCTCMATHU3UPYROTCA BUIBI ACATCIBHOCTH,
Ha OCHOBC KOTOPLIX obecrieunBacTCs JAOCTMIKCHUE TPEAMCTHBIX W MCTAIIPEAMETHBIX
IIAaHUPYEMBIX  PE3YyJIbTATOB O6y‘-ICHI/I$[, (I)OpMI/IpyeTC}I C€CTCCTBCHHOHAYy4YHAas rpaMOTHOCTb!:
OCBOCHHE HAYYHBIX MCTOOO0B UCCIICAOBAHHUA SIBIICHHI MMpUpoOAbI U TEXHUKHU, OBJIAACHUC YMCHUSAMU
0OBSCHATH (I)I/I3I/I‘-ICCKI/IC SABJICHUS, IPUMCHSS [MOJTYYYCHHBIC 3HAHHWA, pCIIATh 3aa4u, B TOM YHUCIIC
KauCCTBCHHBIC U OKCIICPUMEHTAJIbHBIC.

HpI/IHI_II/Il'[I/IaJ'IBHO ,HCHTCHLHOCTHLIﬁ XapaKTCp AAHHOTO pa3aciia pCajin3ycCTCsa 3a CUeT TOTO,
qTO o6yqa}om1/1ecs1 BBIITIOJIHAIOT 3alaHWA, B KOTOPBIX UM IIPEaIaracTcs:

Ha OCHOBE TOJYYCHHBIX 3HAHUI Pacro3HaBaTh U HAYYHO OOBACHATH (DU3UUECKUE SIBJICHUS
B OKpY>KaOIIe NpUpo/ie U MOBCEIHEBHOM KU3HU;



HCIIOJIB30BaTh HAY4YHBIC MCTOAbBI UCCIICAOBAHUS (i)I/ISI/ILIeCKI/IX HBHCHHﬁ, B TOM 4YHCIIC IJIA
IMMPOBCPKHU TUIIOTE3 U MMOJTYUCHUS TCOPCTUIYCCKUX BBIBOAOB;

O0BSACHATH HAay4YHBIC OCHOBBI HanOoJiee Ba)KHBIX I[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX TGXHOJIOI‘PIﬁ,
HaImpuMmep, MPaKTUICCKOro UCIOJIb30BaHUA Pa3JIMYHbIX KCTOYHUKOB SHEPIru Ha OCHOBE 3aKOHA
MMpeBpalICHUA U COXPAaHCHHA BCCX U3BCCTHBIX BUOB SHCPIUH.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3ydenue Gpu3uku Ha ypoBHE OCHOBHOT'O 00111ero 00pa3oBaHus HAIIPABIECHO HA IOCTHKEHUE
JTUYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX 00pa30BATEIbHBIX PE3YyIbTATOB.

B pesynprare m3ydyeHuss (QU3MKM Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs Y
oOyyatomierocst OyayT c(hhopMHPOBAHBI CIIEAYIOMINE THMYHOCTHBIE PE3yIbTaThl B YACTH:

1) mnaTpMoTHYeCKOro BOCIIUTAHUSA:

—POSIBJICHUE HWHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHHUIO POCCHICKOM (pu3nueckoin
HayKU;

— [IEHHOCTHOE OTHOIIEHHE K IOCTHXKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa:kIaHCKOr0 M TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

—TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXJIEHHH OOIIECTBEHHO 3HAUYMMBIX U ITUYECKUX
po0JIeM, CBA3aHHBIX C IPAKTUYECKUM MPUMEHEHUEM JTIOCTHKEHUHN (U3HKY;

— 0CO3HAHNE BAKHOCTH MOPAJTbHO-3THUECKUX MPUHIIUATIOB B JIEATEILHOCTH YUEHOTO;

3) 3¢TeTH4YEeCKOr0 BOCTIUTAHUSA:

—BOCIIPUSATHE JCTETHUYECKUX KadyecTB (PU3WUeCKOW HayKu: €€ TapMOHUYHOTO IOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'0 MO3HAHUSA:

— 0CO3HAHHUE IEHHOCTH (PU3UYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHENIIEN COCTABIISIIOLIEH KYJIbTYPbI;

— pa3BUTHE HAYYHOM JIFOO03HATEIIBHOCTH, MHTEPECA K UCCIIEI0BATEILCKON IEATETbHOCTH;

5) dpopmupoBaHusi KyJbTypbl 310POBbS  IMOIHOHAJIBHOIO 0JIATONIOJIYYMS:

—OCO3HaHHE IIEHHOCTU 0e30rMacHOro odpasa *KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE,
BOKHOCTH TIpaBuJI 0€30MacHOrO MOBEICHMSI Ha TPAHCIIOPTE, HA OpOrax, ¢ AJIEKTPUUYECKUM U
TEIIOBBIM 000PY/TIOBAaHUEM B IOMAIIIHUX YCIOBHUSX;

—c(opmupoBaHHOCTh HaBbIKAa pedIeKCUM, TPU3HAHKWE CBOETO MpaBa Ha OMMUOKY M TAKOTO Ke
mpaBa y Ipyroro 4eJioBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

—aKTHUBHOE ydYacTHE B pEIICHWU MPaKTHUYECKUX 3a1ad (B paMKax CeMbH, 00pa30BaTEIbHOU
OpTraHHU3aIiy, TOPO/Ia, Kpasi) TEXHOJIOTMUECKON M COIMATLHON HAMPAaBICHHOCTH, TPEOYIOMIUX B
TOM YHCIIe U (PU3NIECKUX 3HAHUM,

—WHTEpEC K MPaKTUUECKOMY U3YUYEHUIO MPOecCuid, CBA3aHHBIX C (PU3UKOMH;

7) 3K0JIOTHYEeCKOTr0 BOCTIUTAHUSA:



— OpUEHTAIMS Ha IpUMEHeHUe (PU3UICCKIX 3HAHUH JIJIS PEIICHHUS 33]1a9 B 00J1aCTH OKpYKArOIIeH
Cpe/Ibl, TUTAHUPOBAHMSI MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX IMOCIEICTBUI IJISl OKpY’KaroIIei
Cpeibl;

— OCO3HaHHUE TJ100aIBbHOr0 XapaKTepa SKOJOTHYeCKHX ITPOOJIeM U MyTeH X PeIICHUS;

8) aganTanuu K M3MEHSIIUIUMCS YCJIOBUSIM CONMAIBLHOI U NPUPOIHOI cpeabl:
—OTPEOHOCTh BO B3aMMOJICHCTBHH NP BBIMOJHCHUH HCCIICIOBAHUN U MPOEKTOB (PH3UUECKOU
HAIPABIEHHOCTH, OTKPBITOCTH OIBITY ¥ 3HAHHSIM JIPYTHX;

— MIOBBIIIICHUE YPOBHS CBOCH KOMITIETEHTHOCTH Yepe3 MPAKTHIECKYIO eI TeIbHOCTD;
—TOTPEOHOCTh B (DOPMHUPOBAHMK HOBBIX 3HAHHI, B TOM 4YHCiIe (POPMYJIMPOBATH WJICH, TOHSTHS,
TUTIOTE3bI 0 (PU3HUECKUX O0BEKTaX U SBICHHUSIX;

— 0CO3HaHUE ACPHUIIMTOB COOCTBEHHBIX 3HAHUI M KOMITIETEHTHOCTEH B 00J1aCTH (DU3HKH;

— IUTAHUPOBAHKME CBOCTO PA3BUTHS B MPUOOPETCHUN HOBBIX (PH3UICCKUX 3HAHUM;

— CTpEeMJICHHE aHAJTM3UPOBATH U BBISIBIIATH B3aUMOCBSI3U MPUPOIBI, 0OIIIECTBA M IKOHOMHUKH, B TOM
YHCJIe C UCIOIb30BaHUEM (PH3UICCKUX 3HAHUI;

— OIICHKA CBOUX JICUCTBUM C YYETOM BIUSHHUS Ha OKPYKAIOIIYIO CPETy, BOBMOXKHBIX I100AIbHBIX
IMOCJICICTBHU.

METAINPEJMETHBIE PE3YJIbTATHI

B pesynbrate oOcBOeHHS mporpammbl Mo (HU3MKEe HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOyuwaromerocss OyayT chopMupoBaHBI MeTaNpeAMeTHbIe Ppe3yJbTaThl,
BKIIIOUAIOINIME TIO3HABATENbHBIE YHUBEpCalbHbIe Yy4eOHBbIE EHCTBUS, KOMMYHUKATHBHBIE
yHUBEpCaJbHbIE yueOHbIE IEUCTBUS, PETYIATUBHbBIE YHUBEPCATIbHbIE yUueOHbIE AEUCTBHUS.

ITo3HaBaTe/IbHbIE YHUBEPCAJTBbHBLIC yqeﬁm,le JecTBUA

ba3oBble Jornyeckue aeiicTBUsA:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHHUIA);

yCTAQHABJIMBATh CYUIECTBEHHBIH MpPHU3HAK KJIACCU(PHUKAIMKA, OCHOBAHMSA Uil 000OLIeHHS U
CpaBHEHMUS;

BBISBIISAITh 3aKOHOMEPHOCTM U MPOTHUBOPEUUS B paccMaTpuBaeMbIX (akTaX, MAHHBIX U
HAOJIOZICHUSX, OTHOCSTINXCS K (PU3UYECKUM SIBIICHUSIM;

BBISBIISATH IPUYMHHO-CJIC/ICTBEHHbIE CBSI3U MPHU M3YYEHHUU (PU3MUYECKUX SBICHHH M MPOILIECCOB,
JCJIaTh BBIBOJIbI C UCITIOJIB30BAHUCM JCAYKTUBHBIX U HHAYKTHBHBIX YMOSaKHIOquHﬁ, BBIIBHUT'AaTh
TUIIOTE3bI O B3aUMOCBSI35X (PU3NYECKUX BEJTUUMH;

CaMOCTOSITENIbHO BBIOMpPATh CcHoco0 pemieHus ydeOHOW (usnyeckol 3amaun  (CpaBHEHHE
HECKOJIbKMX BapHaHTOB pEIICHUs, BHIOOp Hauboee MOIXOISAMIIET0 ¢ YYETOM CaMOCTOSTEIbHO
BbI/IEJICHHBIX KPUTEPHUEB).



Ba3zoBrble ucciaenoBareLCKue AeiiCTBHA.

MCII0JIb30BaTh BOIPOCHI KaK HCCIIEN0BATEIbCKUI HHCTPYMEHT IIO3HAHMS,

IPOBOJIUTH IO CAMOCTOSTEIBHO COCTABICHHOMY IUIaHY OIBIT, HECIOXHBIH (U3NYecKuid
9KCHEPUMEHT, HEOO0JIbIIOE UCCIIe0BaHUE (PU3HMUECKOTO SBICHHUS;

OLICHMBATh HA TPUMEHUMOCTh U JIOCTOBEPHOCTh HMH(OpMAIUIO, MOJYyYCHHYI0 B XOJe
MCCJICIOBAHMSI MJIU SKCIICPUMEHTA;

CaMOCTOSITENIbHO (OpMYIUpPOBaTh OOOOIIEHMST M BBIBOJABI IO pe3ysbTaTaM MPOBEAEHHOTO
HaOJII01CHNUS, OIIbITA, UCCIICOBAHMS;

IPOTHO3UPOBATh BO3MOKHOE JAaJIbHEHIIee pa3BUTHE (PU3NUECKHX MTPOLIECCOB, @ TAKXKE BBIBUTATh
HPENOI0KEHU 00 UX Pa3BUTHH B HOBBIX YCJIOBUSAX U KOHTEKCTaX.

PabGora ¢ unopmanmeii:

NPUMEHSTH Pa3IMYHbIE METOJbI, HHCTPYMEHTHI U 3aIPOCHI TIPH MOKCKE U 0TOOpe MHPOpPMALIUU
WU JTAaHHBIX C Y4ETOM IIPEUIOKEHHOH yueOHOH pu3ndeckoil 3a1a4u;

aHAJM3UPOBATh, CUCTEMATH3MPOBATh M WHTEPIPETHPOBATH MHPOPMALUIO PA3TUYHBIX BHIIOB U
dbop™m npencTaBIeHNUS;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTHUMANbHYIO (opMy TpeacTaBieHus HWHPOPMALUU U
WUTIOCTPUPOBATh PeIlaeMble 33/1a4l HECIOKHBIMU CXEMaMH, TuarpaMMaMi, HHOU rpadukon u
X KOMOWHAIUSIMHU.

KOMMyHHKaTHBHI)Ie YHUBEpPCAJbHBIC y‘-leﬁl—[l)le JelcTBHUA:

B XxoJle¢ OOCYXIeHUs y4eOHOro Marepuaya, pe3ysIbTaTOB JIA0OpaTOPHBIX PabOT M TPOEKTOB
3aJaBaTh BOMNPOCHI MO CYIIECTBY OOCY»XIaeMON TEMbl U BBICKA3bIBaTh WJIEH, HAlIEJICHHBIC Ha
pelieHue 3a1a4u 1 MoJiIep>KaHue 01aroxenareIbHOCTH O0IIeHNS;

COTIOCTABJISITh CBOM CYXACHUS C CYXKICHHSIMH IPYTHX YYaCTHHKOB JWanora, oOHapy>KHBaTh
pa3auvue U CXOACTBO MO3UIIUH;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

MyOJMYHO TPEJCTABISITh PE3yIbTaThl BBIMOJTHCHHOTO (DH3UYECKOro OmbiTa (IKCIEPUMEHTA,
HCCJICTOBAHMUSI, IPOEKTA);

MMOHUMATh M UCTIOIH30BaTh MPEUMYIIECTBA KOMAHTHOM U WHANBUIYATBHON PaOOTHI TPU PEIICHUN
KOHKPETHON (hU3MUYECKOil MpoOIeMBL;

MPUHUMATH TEJIM COBMECTHOM JeSATEIIbHOCTH, OPTaHU30BBIBAThL JICHCTBUS 1O €€ JOCTHKCHHIO:
pacrpenensats poiu, oOCyXIaTh MPOILECCHl U Pe3yJabTaThl COBMECTHOW paboThl, 0000IIaTh
MHEHHS HECKOJBKUX JTIOICH;

BBITIOJHATH CBOIO YacTh pabOThI, JOCTUTAsl KAYECTBEHHOTO PE3yJIbTaTa M0 CBOEMY HaIpaBIECHUIO
¥ KOOPAWHHPYSI CBOU JCUCTBUS C APYTUMHU WICHAMHU KOMAH/IbI,

OIICHWBATh Ka4eCTBO CBOErO BKJIaJa B OONIMI TPOIYKT IO KPHUTEPHUSM, CAMOCTOSTECIEHO
c(hOpMYyJIUPOBAHHBIM YYACTHHUKAMU B3aUMO/ICHCTBUSI.

PeryasiTuBHble yHUBepcajibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusauus:



BBISBIIAT MPOOJEMBbl B JKU3HEHHBIX M YYEOHBIX CHUTyalUsX, TPeOYIOUIMX M pEeLIeHus
¢du3nUecKux 3HaAHUMH;

OPUEHTUPOBATHCSI B PA3JIMYHBIX MMOAXOJAaX NMPHUHATUS PELICHUH (MHAMBUIYAIbHOE, NMPUHATHE
pellieHus B IpyMIle, IPUHITHE PELLICHUI TPYION);

CaMOCTOSITENIbHO COCTABIIATh AJITOPUTM pelIeHUs (PU3MUECKON 3a/1auy WM IJIaHA UCCIIEIOBAHUS
C Y4yéTOM WMEIOLIMXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpPOBATh
IpeiaraéMble BApMaHThl PELICHU;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, 3MOLUUOHAJIBHBIA HHTEJJIEKT:

J1aBaTh a/ICKBaTHYIO OLICHKY CUTyalluM U IpejylaraTh I1aH €€ U3MEHEHMUS],

OOBSICHATh NPUYUHBI JTOCTUKEHUS (HEAOCTUKEHHS) PE3yIbTaTOB JESATEIbHOCTH, 1aBaTh OLICHKY
IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATENIbHOCTH (B TOM 4YHCIE B XOJ BBIIOJHEHUS (HU3HMUECKOTO
UCCJIEIOBaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOATEILCTB, M3MEHHUBILIUXCS CHUTyaluH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKILIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIHN U YCIOBUSM;

CTaBUTh ce0si Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCUU Ha HAY4YHYIO TEMY,
NOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYToro;

IpU3HaBaTh CBOE MPABO HA OLIMOKY MpH pelIeHUH (U3UYECKUX 3a7jad UM B YTBEP)KICHUAX HA
HAy4YHbIE TEMBI U TAKOE K€ MPaABO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K xonuy oOyuenus B 7 kJjacce npeJMETHbIE pPe3yJibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTD Yy OOYYAIOLINXCS YMEHUH:

UCIIONIb30BATh TOHATHA: (U3MUECKHEe M XUMHUYECKHE SIBICHUS, HAOIIOJCHHE, DKCIEPUMEHT,
MOJIeJIb, TUIIOTE3a, €IUHHUIIBI (PU3UYECKUX BEITUYHH, aTOM, MOJIEKYJa, arperaTHble COCTOSTHUS
BelecTBa (TBEpPAOE, JKHUJIKOE, Ta3000pa3HOE), MEXaHHuYecKoe MABI)KeHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, TMPSMOJIMHEHHOE), TPAeKTOPHs, PaBHOJIEUCTBYIOIIAs cuia, aedopmarus
(ympyrasi, miaacTu4yecKkas), HeBECOMOCTb, COOOIIAOIITUECS COCY/IbI;

pasznuuath sBieHus (auddy3us, TETIOBOE IBIKEHUE YaCTHUIL BEIIECTBA, PABHOMEPHOE JIBIXKCHHE,
HEPAaBHOMEPHOE JBHKECHUE, WHEPLMSA, B3aUMOJCHCTBHUE TEJN, PABHOBECHUE TBEPABIX TEI C
3aKpEIUIEHHON OCBIO BpallleHUs, Iepeavya JaBJICHUS TBEPABIMU TEIAMHU, )KUIAKOCTIMHU U Ta3aMH,
aTMoc(depHoe AaBlieHre, MIIaBaHUE TeJ, MPEBPAIICHIS] MEXaHUYECKON SHEPTUH ) 110 OMUCAHUIO UX
XapaKTEePHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SBIICHUE;
pacro3HaBaTh MPOSBICHUE U3YUYECHHBIX (PU3NUECKUX SIBJICHUN B OKPY>KAIOIIEM MHUPE, B TOM YHUCIIe
(bu3HYecKue SBICHUS B MPUPOJIC: MPUMEPHI IBIXKCHUS C Pa3IMYHBIMU CKOPOCTSIMH B KUBOW U
HEXXMBOW TIPUPOJIE, NEHCTBUE CHIIBI TPEHUS B MPHUPOAEC U TEXHHUKE, BIUSHUE aTMOC(EPHOTO
JABJICHUS HA KUBOW OpraHu3M, IJIaBaHUE PHIO, phIYaru B TEJI€ YEIOBEKa, MPU 3TOM IEPEBOIUTH
MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBIICISTH CYIIIECTBEHHBIE CBOMCTBA (MMPU3HAKH) (PU3MUECKHIX
SIBIICHHI;

OTHCHIBATh U3yUEHHBIC CBOMCTBA TeN U (PU3UUECKUE SIBICHUS, UCTIONB3YS (PHU3UUECKIE BETUIHHBI
(macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMsi, MYyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIA



YOPYTOCTH, CUJIa TSKECTH, BEC Tesa, CUJla TPEHUs, JaBieHue (TBEPIOro Tena, )KUJIKOCTH, ra3a),
BBITAJIKMBAIOIIAS CHJIA, MEXaHW4YecKas padoTa, MOIIMHOCTh, IUIEYO CHIIbI, MOMEHT CHIIBI,
K02 (UIIMEHT MOJIE3HOT0 JCHCTBHUS MEXaHU3MOB, KWHETHYECKas U TOTEHIIMAIbHAas SHEPTHsl ), IPU
OINKCAaHUH TPABUIIBHO TPAKTOBATh (PU3NUECKUN CMBICI UCTIOIb3yEMBIX BEJIMYMH, UX 0003HAYCHHS
U eIMHUIBI (PU3MYECKUX BEIMYUH, HAXOJIUTh (POPMYJIIbI, CBSA3BIBAIOLIUE NAHHYIO (PU3UYECKYIO
BEJIMYMHY C IPYTMMH BEIMYHMHAMH, CTPOUTH TpaUKH M3yUEHHBIX 3aBUCHUMOCTEH (pr3muecKux
BEJINYMH;

XapaKTepu3oBaTh CBOMCTBA TeJ, (U3WYECKHE SBICHUS M MPOLECCHI, HUCIOJb3Yys IpaBHUiIa
CJIOKEHHUs CUIT (BAOJb OJHOM MpsAMOiA), 3akoH ['yka, 3akoH [lackamns, 3akoH Apxumena, MpaBuiIo
paBHOBecHsI pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUsI MEXaHUYECKOU
SHEPruu, IMpU OSTOM JaBaTh CIOBECHYIO (DOpPMYJIMPOBKY 3aKOHa W 3allUChIBaTh €ro
MaTEMaTUYECKOE BBIPAKEHUE;

OOBACHATH (U3MYECKUE SIBJICHHS, MPOLIECCHl MU CBOMCTBA TeJl, B TOM YHCIE€ U B KOHTEKCTE
CUTyalUll MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh PUUNHHO-CIIEICTBEHHBIE CBS3H,
CTPOUTHh OOBSICHEHHE M3 |—2 JIOTMYEeCKUX IIaroB ¢ OMopodl Ha 1—2 W3y4YeHHBIX CBOWCTBA
(bu3nUecKux ABICHHUH, PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

pemiate pacuéTHble 3a7aud B 1—2 AeWCTBUA, UCMONB3Ys 3aKOHBI U (POPMYJIbI, CBS3BIBAIOIINE
¢u3nyecKkue BEIUYMHBI: Ha OCHOBE aHAIM3a YCJIOBHUS 3a/ladd 3alHChIBaTh KPAaTKOE YCIOBUE,
MOJICTABJIATh (PM3UUYECKUE BETUUYUHBI B (POPMYJIBI U POBOIUTH PACUYETHI, HAXOAUTH CIPABOYHbBIE
JlaHHbIE, HEOOXOIMMBbIE Uil PpEUIeHHs 3a/ad, OLIEHWBATh PEATUCTUYHOCTh IOJYyYEHHOU
bu3nYeCcKoil BETUYMHBL;

pacro3HaBaTh MPOOIEMBI, KOTOPHIE MOYXHO PEIIUTh MPH TOMOIIM (U3UYECKUX METOJIOB, B
OMKMCAHUU HUCCIICJIOBAHMS BBIJCIATH MPOBEPSEMOE MpPENIoyiokeHue (TUIOTe3y), pa3iuyarh U
MHTEPIPETUPOBATH MOTYYEHHBIN pe3yibTaT, HAXOAUTh OIIMOKU B XOJE OMbITA, JI€]aTh BbHIBOJIbI
10 €r0 pe3yJIbTaTaM;

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (DU3MYECKHX SIBICHUH WM (PU3MUECKUX CBOMCTB Te:
dbopMynpoBaTh MPOBEPsiEMbIe MPEANONIOKEHUsA, COOMpPAaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO
000pyA0BaHNs, 3aMUCHIBATh X0J1 ONbITa U (POPMYITHPOBATH BHIBOL;

BBITIOJHATh TpSMbIE HM3MEPEHHUs pPACCTOSHUS, BPEMEHH, Macchl Tena, O00bEMa, CHIBl U
TEMIIEPATYPbI C UCIOJIb30BAHUEM aHAJIOTOBBIX M LU(PPOBBIX NPUOOPOB, 3aUCHIBATH MTOKA3aHUs
npuOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTA U3MEPEHMUIA;

IPOBOAMTH HCCJIENOBAaHUE 3aBUCHMOCTH OJHOW (DU3MUECKOM BEIMYMHBI OT JpPYyrod c
UCIIOJIb30BAaHUEM TNPSAMBIX MU3MEPEHUH (3aBUCUMOCTH MYTH PABHOMEPHO JIBHXKYILErocs Teja OT
BPEMEHM [BWKEHHUS Tella, CUJIbl TPEHMsI CKOJBXKEHHMs OT Beca Teja, KauecTBa oO0paboTKu
MIOBEPXHOCTEN TE€JI M HE3aBUCHUMOCTH CWJIBI TPEHHs OT IUIOLIAIAN CONPUKOCHOBEHHUS TEJl, CHUIIbI
YOPYTOCTH OT YAJIMHEHUS IPYKUHBI, BHITAIKMBAIOIIEH CUIIBI OT 00bEMa NOTpyKEHHON YacTH Tela
U OT IJIOTHOCTH >KUAKOCTH, €€ HE3aBHUCUMOCTH OT IUIOTHOCTH Te€ja, OT TIIyOMHBI, Ha KOTOPYIO
NOTPYXKEHO TEJO0, YCIOBUH IUIaBaHUS TE€J, YCIOBUN paBHOBECHS phluara 1 OJIOKOB), yUaCTBOBATb
B IUIAHUPOBAaHUU Yy4eOHOTO HCCIEAOBaHUs, COOMpaTh YCTAHOBKY U BBINOJHATH H3MEpPEHUS,
cienyst TpeAJIOKEHHOMY IUIaHy, (UKCHpOBAaTh pe3yJbTaThl IOJIYYEHHOH 3aBUCUMOCTHU
GuU3NYECKUX BEIUYMH B BHJAE TNPEUIOKEHHBIX TaOMUI] U TpaduKOB, [eNaTh BBIBOJBI IO
pe3yJibTaTaM HCCIe0BaHuUs;

IPOBOJUTH KOCBEHHBbIE M3MEpPEHUs (U3NUYECKUX BETUYMH (TIOTHOCTH BEIIECTBA >KUIKOCTU U
TBEPAOrO Tela, CUila TPEHUS CKOJBKEHUS, MaBJI€HHWE BO3[yXa, BBITAJKMUBAIOIAs CuUJa,
JIeMCTBYIOIAs HA TIOTPY>KEHHOE B ’KHUJIKOCTD TeJO0, KOA((UIIUEHT MOJIE3HOTO JEHCTBUS MPOCTHIX
MEXaHU3MOB), CJIEys NPEAJIOKEHHON MHCTPYKIMM: TPHU BBINOJIHEHUH H3MEpPEHHH coOupaTh
AKCIIEPUMEHTAIIbHYIO YCTAHOBKY M BBIUUCISATH 3HAUEHHE UCKOMOM BEJIMYUHBIL;

coOiroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH U padoTe ¢ 1a0opaTOPHBIM 000PYI0BaHUEM;
yKa3blBaTh NPUHIMUIIBI JEHCTBUS TPUOOPOB M TEXHMUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOLIatoIIMecs COCy Ibl, 0apOMeTp, phluar, MOABMXKHBIN U HEMOJBUKHBIA OJIOK,
HAKJIOHHAs MIJIOCKOCTb;



XapaKTEepPU30BaTh MPHUHIUIBI JCHUCTBUS HM3YyYCHHBIX MPUOOPOB U TEXHUYECKHX YCTPOUCTB C
omopoil Ha wuX onucaHus (B TOM YMCIE: MOAMMIIHUKKA, YCTPOMCTBO BOJOIPOBOJA,
TUAPABIMYECKUI TPecc, MaHOMETP, BBICOTOMED, IMOPIIHEBOM HACOC, apeOMETp), HCIIOIb3YS
3HaHHUS O CBOMCTBaX (UBUYECKUX SIBJICHUH W HEOOXOAMMBbIE (PU3NYSCKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJUTH MPUMEPHl (HAXOAUTh MH()OPMAIMIO O MPHUMEpax) MPaAKTUYECKOTO HCIOIb30BAHUS
(U3UYECKUX 3HAHUW B MIOBCEIHEBHOM JKU3HU /I 0OecTieueHHsi 6€30MacHOCTH MPU 0OpaIieHuu ¢
npubopaMi W TEXHHMUYECKUMHU YCTPOMCTBAMH, COXPAHECHHS 370POBbSI M COOJIIOJICHUS HOPM
9KOJIOTUYECKOTO ITOBEJICHUS B OKPYKaIOIIEH cpelie;

OCYIIECTBIISATh OTOOpP MCTOYHHKOB WH(popmanuu B MHTEpHETE B COOTBETCTBUU C 3aJaHHBIM
MMOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMUXCS 3HAHMM W TYTEM CpPaBHEHUSI Pa3IMYHBIX
WCTOYHUKOB BBIJCIATh HH(POPMAIUIO, KOTOpas SIBISICTCS MPOTHBOPEYMBOU HIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BAaTh TMPH  BBIIIOJIHEHWH YUYEOHBIX 3aJaHW HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(U3UYECKOTO COJIep)KaHUsI, CIPABOYHBIE MaTepualibl, pecypchl ceTu HHTepHeT, BlageTh
npuéMaMHi KOHCIIEKTUPOBAHMS TEKCTa, IMpeoOpa3oBaHus WH(OpPMANHMUA W3 OIHOW 3HAKOBOUH
CHUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIC KPATKHE TMCHMEHHBIE U YCTHBIC COOOIIEHUSI HA OCHOBE 2—3 HNCTOYHUKOB
nHpopManuu GU3NIECKOro COACpKaHUs, B TOM YUCIE MyOJUYHO JeNIaTh KpaTKHE COOOIIEHHUS O
pe3yibpTaTtax MPOEKTOB WM YYEOHBIX MCCIEIOBAaHUM, TPU 3TOM TPAMOTHO HCIIOIb30BATh
W3YYEHHBIN MOHITHIHBIN anmapaT Kypca (pU3uKH, COTPOBOXK/IATh BHICTYIUICHUE ITPE3CHTAINCH;
IIPH BBITIOJTHEHUH YYCOHBIX IMPOCKTOB U UCCIICOBAHUIA paclpeaeiisaTh 00S3aHHOCTH B IPYIIIE B
COOTBETCTBUM C IIOCTABJICHHBLIMU 3aJadyaMi, CJIEIUTh 3a BBIIOJHEHHEM IUIaHa JEHCTBUH,
aJIcKBaTHO OILICHWBATh COOCTBEHHBIM BKJIaJ B JIEATEIBHOCTh TPYIIbI, BBICTPAaUBATh
KOMMYHHKATHBHOE B3aHMMOJICHCTBHE, yUUTHIBAsi MHEHUE OKPYKAIOIIHX.

K xoHuy oOyueHus B 8 kJacce npeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y 0OYYAOLINXCS YMEHUH:

MCIIOJIb30BATh MOHSATHS: Macca W pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKEHHE aTOMOB M MOJIEKYJI,
arperaTHble COCTOSIHUSI BEIECTBA, KPUCTAJUIMYECKME M aMOp(HbIe Tena, HACHILEHHBIH U
HEHACBIIIEHHbI Map, BIAQXXHOCTh BO3/yXa, TEMIlepaTypa, BHYTPEHHSS OSHEPrus, TEMJIOBOU
JBUTATEIb, DJEMEHTAPHBIM JJIEKTPUYECKUN 3apsifl, DJIEKTPUYECKOE II0JIe, INPOBOJHUKH U
JURJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUUYECKHUI TOK, MATHUTHOE T0JIE;

pas3nnyath sBJICHUA (TEIJIOBOE paCcIIMPEHHUE M CXKaTue, Tersonepeaaya, TenjaoBoe paBHOBECHE,
CMauMBaHME, KANMWJUISIPHBIE SIBICHUS, WCIApeHHEe, KOHAECHCAllMs, IJIaBJI€HHUE, KPUCTAILIN3AUI
(oTBepAeBaHUE), KHUIEHUE, Teronepeaaya (TEmIONpOBOJIHOCTb, KOHBEKIHS, H3IIyuyeHHe),
JJIEKTpU3alUs TeJl, B3aMMOJEHCTBHE 3apsioB, IEUCTBUS DJIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHNE, B3aUMOJICHCTBUE MAarHUTOB, JE€HCTBUE MArHUTHOIO TOJS HA NMPOBOJHUK C TOKOM,
AIIEKTPOMArHWTHAs. WHIYKIIUS) 1O OMUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacro3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3NUECKUX SIBJICHHUI B OKpY KalOIlleM MHUPE, B TOM YHUCIIE
¢u3nueckue SBIEHUS B HPUPOJE: MOBEPXHOCTHOE HATSXKEHHE M KalWUISpPHbIE SBJICHUS B
IpUpPOJIe, KPUCTAIBl B IpUpoje, nznydeHnne CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3BI,
o0pa3oBaHUe pOChl, TyMaHa, UHEsl, CHETa, DJIEKTPHUUYECKHE SIBJICHHs B aTMOc(hepe, 2IeKTpHUIECTBO
’KUBBIX OPraHU3MOB, MarHUTHOE MoJe 3eMJu, Apei( IMOII0COB, POJIb MarHUTHOIO TOJS JJIst
KHU3HU Ha 3emiie, MOJISIPHOE CUSTHUE, IPU 3TOM NEepEeBOIUTH MPAKTUYECKYIO 3a7a4dy B y4eOHYIO,
BBIJIETISITh CYLIECTBEHHbIE CBOWMCTBA (IPU3HAKHN) (PU3NYECKUX SBIICHUM;



OIUCBIBATh U3YUYEHHbIE CBOWCTBA TEN U (PU3HMUECKUE SABJICHUS, UCIIOb3Ys (PU3NUECKIE BETUUMHbI
(TeMmieparypa, BHyTPEHHSS SHEPIHUs, KOJINYECTBO TEIUIOTHI, y/I€IbHas TEIUIOEMKOCTh BEILECTBA,
yZienbHas TEIUI0Ta IIJIaBJICHUS], yA€IbHAs TEIUIOTa 1apoo0pa30BaHusl, yAeIbHas TENI0Ta CrOpaHHs
TOIINBA, KO3(PPUIMEHT MOJIE3HOTO AEHCTBHS TEIJIOBOM MAIIMHBI, OTHOCHUTENIbHAS BIAXKHOCTD
BO3/yXa, IEKTPUUYECKUM 3aps], CHJa TOKA, 3JIEKTPHUUECKOE HaIPsKEHHE, CONPOTUBIICHUE
IPOBOJHUKA, YJEIbHOE CONPOTHBIICHHE BEIIECTBA, pad0Ta U MOIIHOCTh JIEKTPUUYECKOTO TOKA),
OpY ONMCAHUU MPABUIbHO TPAKTOBaThb (U3UYECKUH CMBICT HCIOJIb3YEMBbIX BEJIWYMH,
0003HAUCHHSI U EIMHUIBI (PU3UYECKUX BEIMYHH, HAXOAUTH (POPMYIIBI, CBS3bIBAIOIINE JAHHYIO
(bu3MYecKyro BEIWYHHY C JAPYIMMHU BEIMYUMHAMMU, CTPOUTH I'padUKU U3YyUEHHBIX 3aBHCHMOCTEH
(GU3HYECKUX BEIINYWH;

XapakTepu3oBaTh CBOMCTBa Tel, (pU3MUECKUE SBJICHHMS M IPOLECChl, HMCIOJIb3YyS OCHOBHBIE
MI0JIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOPUM CTPOEHUS BELIECTBA, IPUHLIUII CYNIEPIIO3ULIUN
nojei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHs 3apsja, 3akoH OMa ajs ydyacTKa LelnH,
3akoH Jxoyns—JIenna, 3aK0H COXpaHEeHUs! SHEPTUH, IPU STOM JIaBaTh CIIOBECHYIO ()OPMYITHPOBKY
3aKOHa U 3alIMChIBaTh €0 MaTeMaTUYECKOE BbIPa)KEHUE;

OOBSICHATH (PU3UYECKUE MPOIECCHl M CBOICTBA TEl, B TOM YHCJIE M B KOHTEKCTE CHUTyalui
IPAaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBIABIATh MPUYMHHOCIEACTBEHHbIE CBS3H, CTPOMTH
o0BsicHeHHEe M3 1—2 JIOTMYECKUX [IaroB ¢ OMopoil Ha 1—2 M3yYEHHBIX CBOWCTBA (PH3UYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemaTh pacuyéTHbIe 3a7aud B 2—3 AEWCTBUS, MCIIONB3YS 3aKOHBI U (DOPMYIIBI, CBSI3BIBAIOIINE
¢du3nueckue BEIMUYMHBI: HA OCHOBE aHalW3a YCJIOBMS 3a/1a4M 3alMChIBaTh KPAaTKOE YCJIOBUE,
BBISBIISITh HEJOCTATOK JAHHBIX U PEHICHUS 3a/a4yd, BBIOMpATh 3aKOHBI M (HOPMYIIBI,
HeoOXoauMble i €€ pellleHus, NMPOBOAUTh PAacu€Thl U CPAaBHUBATh IOJIYYEHHOE 3HAaUYEeHUE
(bu3nYECKON BETUYMHBI C U3BECTHBIMU JAHHBIMU;

pacrio3HaBaTh NPOOJEMbI, KOTOPbIE MOXHO pPEIIUTh MPH IOMOLIM (PU3UYECKHX METOJIOB,
UCIIOJIb3YSl ONUCAHHME HCCIEAOBAHUS, BBIACNATH MPOBEPSIEMOE IPEAINOJIOKEHUE, OLEHUBAThH
IPaBUIBHOCTD MOPsAKA IPOBEACHUS UCCIIEI0BaHUs, A€IaTh BEIBObI;

IPOBOAMTH OMBITHl MO HAOJIONEHUIO (U3MUECKUX SIBICHUN WM (U3NYECKUX CBOMCTB Tl
(KanmuJUIIpHBIE SIBJICHUS, 3aBHCHMOCTh JIaBJEHUs BO3JyXa OT ero oO0bEMa, TeMmepaTyphbl,
CKOPOCTH IIpollecca OCTBIBAaHUSI M HarpeBaHWsl IpPH HU3IYyYEHUH OT I[BeTa H3IIydarouei
(morjomaoneif) MOBEpXHOCTH, CKOPOCTh HCHApeHHs] BOJIbI OT TEMIEPATyphbl XHUIKOCTH U
wionaan €€ IMOBEPXHOCTH, 3JIEKTpU3alMs Tel U B3aUMOJEHCTBUE 3JIEKTPUUYECKUX 3apsi/iOB,
B3aMMOJICMCTBUE IIOCTOSHHBIX MAarHWTOB, BU3yaJN3alllsl MAarHUTHBIX IIOJIEH IOCTOSHHBIX
MarHuToB, JIEHCTBUS MAarHUTHOIO TOJS HA IPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTa,
CBOWCTBA  OJIEKTPOJBUIATENs  IMOCTOSHHOTO  ToKa):  (OpPMYJIMpPOBaTh  MpOBEpsieMble
IPEJIIOJIOKEHNS, COOUPATh YCTAaHOBKY U3 NMPEAJIOKEHHOT0 000py10BaHNUs, ONIMCHIBATh X0/ OMbITA
U (GOpPMYIHPOBAThH BHIBOJIBI,

BBITNOJIHATH NPSMbIE U3MEPEHUSI TEMIIEPATyPbl, OTHOCUTEILHON BIaXHOCTU BO3/1yXa, CUJIBI TOKa,
HaNpsDKEHUsl C HCIOJb30BAHMEM AaHAJIOrOBBIX NMPUOOPOB M JATYUKOB (PU3MUECKUX BEIUYMH,
CPaBHMBATh PE3yJbTAThl U3MEPEHUH C YUETOM 3aJJaHHON aOCONIOTHON MOTPEIIHOCTH;

IPOBOJIUTH HCCIIEOBAaHUE 3aBHCUMOCTH OJHOM (U3UYECKOM BEIMYMHBI OT JAPYrod ¢
MCIIOJIb30BaHUEM MPSMBIX U3MEPEHHH (3aBUCUMOCTD COTIPOTUBIIEHUS IPOBOJIHUKA OT €r0 JINHBI,
IUIOLIA/IA TIONEPEYHOr0 CEUEHUS U YAEIBHOTO CONPOTHBIIEHHS BEIIECTBA IPOBOJHHUKA, CHIIbI
TOKa, UAYLIEro uepe3 IMpPOBOAHMK, OT HANpsDKEHUsS Ha MPOBOJHHUKE, MCCIEIOBaHUE
MIOCJIEI0BATEIBHOTO U MapaJlJIeIbHOTO COEAMHEHUH TPOBOIHUKOB): TUIAHUPOBATh UCCIIE0BAHHE,
coOuparh YCTaHOBKY U BBIIOJHATh U3MEPEHUs, CIELysl MPeII0oKEHHOMY IJIaHy, (PUKCHUpOBATh
pe3yJabTaThl IOJyY€HHOHM 3aBUCUMOCTH B BHJE TaOnuil W TpaduKoB, JeNaTh BBIBOJABI IO
pe3yJibTaTaM HCCIe0BaHuUs;

IPOBOJUTH KOCBEHHbIE M3MEpeHHs (U3NYECKUX BEIMUYUH (yAeabHas TeIJIOEMKOCTh BEIECTBa,
COMPOTUBIIEHUE MPOBOJHUKA, padoTa M MOIIHOCTh JJIEKTPUYECKOIO TOKA): IUIAHUPOBATh
U3MEpeHusi, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, Celys MPEUI0OKEHHOW MHCTPYKLUH, U
BBIUNCIISTH 3HAUEHNE BETMYUHBI,



coOJIr01aTh MpaBUJia TEXHUKUA 0€30MaCHOCTH TpH padboTe ¢ 1abopaTopHBIM 000py0BaHUEM;
XapaKTepu30BaTh NPUHIMIIBI JEHCTBHS HM3YYCHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
OTOPOM Ha UX ONUCAHHUSI (B TOM UKCIIE: CUCTEMAa OTOIICHUS IOMOB, THTPOMETP, TapoBasi TypOuHa,
amMIepMeTp, BOJBTMETP, CUETUMK AIEKTPHUUECKOW HSHEPIHH, IEKTPOOCBETHTEIbHbBIE MPHOOPHI,
HarpeBaTeJIbHBIE  3JEKTPONPUOOPHl  (MPUMEPBI),  DJIEKTPUYECKHE  MPEAOXPAHUTEINH,
AIIEKTPOMArHUT, 3JEKTPOJBUTATENIb IOCTOSIHHOTO TOKAa), WCIOJNb3ys 3HAHWS O CBOMCTBax
buznyecKux sIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M M3MEPHUTENbHbIE MPUOOPHI MO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (3KUIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEITH
BHYTPEHHETO CrOpaHUsi, HJIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMBbI DJIEKTPUUYECKHX LENeH ¢
MOCNEAOBATEIbHBIM ¥ MapaUIeIbHBIM ~ COCIMHEHUEM JJIEMEHTOB, pa3jiuyas YyCIOBHbBIC
0003HAUEHHSI FTIEMEHTOB JIEKTPUUYECKHX IICTICH;

IPUBOJIUTH MPHUMEPHl (HAXOIUTh MH(OpPMALMIO O MpHUMEpax) MPaKTUYECKOro HCIOIb30BaHUS
(bu3HYECKUX 3HAHUH B MIOBCEAHEBHOW XKU3HU s 00ecrieueHrs 0€30IaCHOCTH MPU 00paIleHuu C
npubopaMyd U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 3J0POBbsI U COOIIOJIEHUS HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPYKAIOIIEH Cpene;

OCYUIECTBIISITh MOMCK HHpOpMAIMK (PHU3UUYECKOr0 coaepkaHus B VHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HAHUHN U TyTEM CpaBHEHHUS JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBIIEIATH HH(OPMAIIHIO,
KOTOpasi SIBJSIETCS] MPOTUBOPEUMBOI HIIM MOKET ObITh HETOCTOBEPHOM;

UCTIOJIB30BaTh TIPU  BBIIIOJHEHWM Y4YEeOHBIX 3aJaHUil  HAyYHO-TIOMYJISIPHYIO JIUTEPATypy
dbuznyecKkoro coaep:KaHus, CIOpaBOYHBIE MaTepuanbl, pecypchl ceTu HWHTepHeT, BianeTh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpPMAIMKA W3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPATKHE YCTHBIE COOOIIEHMsI, 0000111as HHPOPMALUIO U3
HECKOJIbKUX HCTOYHUKOB (DU3MUYECKOTO COJEpKaHUs, B TOM 4YHCIEe MyOIMYHO MPEACTABISATH
pe3yabTaThl TPOEKTHOM WIIM HCCIENOBATENIbCKON JEATENbHOCTH, NpPU OSTOM TI'PaMOTHO
MCIIOJIb30BaTh M3YUYCHHBIH MOHSATUIHBINA ammapaTr Kypca (U3MKH, CONMPOBOXKAATh BBICTYIICHUE
MPE3EHTALNEH;

IPY BBIIOJHEHUU YyYEOHBIX MPOEKTOB M MCCIENIOBAaHUN (PU3MUYECKHX MPOLECCOB PACIPEEATh
00513aHHOCTH B TPYIINE B COOTBETCTBHHU C IMOCTABJICHHBIMH 3a/1a4aMH, CIICJUTD 32 BHITOJHEHHEM
IUlaHa JEWCTBUM M KOPPEKTHPOBaTh €ro, aJeKBaTHO OIIEHWBAaTh COOCTBEHHBIM BKJIAJ B
NeSITeTTLHOCTD TPYTIITBI, BRICTPAUBATh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, IIPOSIBIISSt TOTOBHOCTD
paspenatb KOH(PIUKTHI.

K koHiy oOydeHus B 9 kJiacce nmpeIMeTHbIe pe3yJbTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YHAIOIINXCSI YMEHUI:

WCITOJIH30BATh TOHSTHS: CUCTEMa OTCU€Ta, MaTepHUalibHasi TOUKa, TPACKTOPHsI, OTHOCUTEIHHOCTD
MEXaHUYECKOTO JBUKEHUS, nedopmarus (ynpyras, MJIacTUYecKas), TpEHHUE,
LHEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb U TEPEerpy3Ku, LEHTP TAKECTH, abCOIIOTHO
TBEP/IOE TENO, IEHTP TSIKECTH TBEPAOTO Tela, pABHOBECUE, MEXaHUYECKUE KOIeOaHUsI U BOJHBI,
3BYK, HH(PPA3BYK U YIBTPA3BYK, DJIEKTPOMAarHUTHBIC BOJIHBI, IIKAJIa DJIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JNATbHO30PKOCTh, CIIEKTPHI UCIYCKAHHS M MOTJOIIeHHs, anbda, Oera- u
raMmma-u3JIy4eHus, H30TOIIbI, SiJCpPHAst SHEPTeTHKA;

pa3nuuath  SBJICHHS (paBHOMEpPHOE W  HEPAaBHOMEpPHOE MPSMOJMHEHHOE  JBUKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHHE, CBOOOIHOE Ma/IeHNE Te, pPABHOMEPHOE ABM)KEHHE
M0 OKPY)XKHOCTH, B3aWMOJICHCTBHE TeJ, PEaKTHMBHOE [BIIKEHHE, KOJIeOaTeNbHOE JBIKEHUE
(3aTyxaroIIre U BBIHYXJICHHBIC KOJICOaHMs), PE30HAHC, BOJTHOBOE JBUKEHUE, OTPAKCHUE 3BYKA,
MPSIMOJIMHETHOE PAaclpOCTPaHEHHE, OTpPaKEHUE U MPEJOMIICHHE CBETa, MOJHOE BHYTpPEHHEE



OTpa)XEHUE CBETa, paslIoKeHUE OeJoro CBeTa B CHEKTP M CIOKEHHE CIEKTPaJbHBIX I[BETOB,
JUCTIEPCUSI CBETA, C€CTECTBEHHAs pPaJMOAKTHBHOCTh, BO3HMKHOBEHHME IJIMHEHYATOTO CIIEKTpa
W3IIyYCHHS) 110 OMMKMCAHUIO UX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPHUPYIOIINUX
JTaHHOE (PU3HUECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (DHU3NUYECKUX SIBJICHUH B OKPY>KArOIIIEM MUPE (B TOM YHCIIS
dbusnyecKue SBICHUS B IIPUPOJIC: TPUIUBBI M OTIUBHI, ABMKeHUE M1aHeT COTHEYHOH CUCTEMBI,
PEaKTUBHOE JIBMKCHHUE KMUBBIX OPTaHM3MOB, BOCIIPHUSATHE 3BYKOB JKMBOTHBIMH, 3EMJICTPSICEHHUE,
celicMHYeCKHe BOJIHBI, I[yHAMH, 3XO0, I[BETa TEJ, ONITHYECKUE SIBJICHUS B TIPUPOJIE, OMOJIOTUIECKOE
JNEHCTBUE BUIUMOTO, YJIbTPa(HUOIECTOBOTO M PEHTTEHOBCKOTO W3JyYCHHH, €CTCCTBEHHBIN
paZMOaKTUBHEIN (POH, KOCMUYECKUE JIYIH, PATMOAKTUBHOE M3ITyYCHUE TPUPOTHBIX MUHEPAJIOB,
JIEHCTBUE PATUOAKTUBHBIX U3IYYCHHH Ha OpPraHU3M 4YeJOBEKa), NpPH ITOM IEPEBOIUTH
MPAKTUYECKYIO 33/1a4y B Y4EOHYIO, BBIICIAThH CYIIECTBCHHBIC CBOMCTBA (MMPU3HAKH) (DU3MUECKHUX
SIBIICHHI;

OTHMCHIBATh U3yUYEHHBIC CBOMCTBA TEN U (PU3MUECKUE SIBIICHUS, UCTIONB3YS (PH3UICCKIEC BETUIHHBI
(cpemHsis W MUHOBEHHash CKOPOCTh Tejla IIPU HEPAaBHOMEPHOM JIBHDKCHHH, YCKOPEHHE,
nepeMeInieHue, My Th, yriioBas CKOPOCTb, CHJIa TPEHUS, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHUE
CBOOOJIHOTO TAJECHUs, BEC Tela, MMIYJbC Tejla, MMITYJbC CHIIBI, MeXaHWYeckas pabora u
MOIIHOCTb, TIOTEHITHAIbHAS SHEPTUS TeJIa, TOTHATOTO HaJl TOBEPXHOCTHIO 3€MJIH, IIOTECHITHATbHAS
SHEPrHs CKATOW NMPYKUHBI, KHHETHYECKas YHEPTus, MOJIHAsI MEXaHWUeCKas YHEPrus, MepruoI 1
4acTOTa KOJIeOaHH, JJIMHA BOJIHBI, TPOMKOCTH 3ByKa M BBICOTa TOHA, CKOPOCTH CBETA, IIOKA3aTelb
MIPEJIOMJICHUS CPE/IbI ), IIPU OTIMCAHUH MTPABUIILHO TPAKTOBATH (PU3HUECKHI CMBICIT UCIIOJIb3YEMbIX
BEJIMYMH, 0003HAYCHUS U CAMHUIIBI PU3NICCKUX BEITUYHH, HAXOAUTH (POPMYJIBI, CBSA3BIBAIOIINE
JAHHYI0 (HU3UYECKYI0 BEIWYUHY C JPYTMMH BEIWYMHAMH, CTPOUTH TpauKu H3yUEHHBIX
3aBUCHUMOCTEH (PU3NUCCKUX BEITUIHH;

XapaKTEePU30BaTh CBOMCTBA TeJ, (DU3NYECKUE BJICHUS U IIPOIIECCHI, UCIIOJIb3YS 3aKOH COXPaHEHUS
OHEPruH, 3aKOH BCEMHPHOTO TATOTCHHS, TPUHIUI  CYNEPIO3UIUN  CHJI, TPUHIAI
OTHOCHUTENIbHOCTH [ anuiest, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA, 3aKOHBI OTPAKEHUS
U TIPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHUsS 3apsJ0BOTO W MAacCOBOTO YHCET TMPHU SACPHBIX
peakiusx, MpU JTOM JaBaTh CIIOBECHYI (OPMYIHUPOBKY 3aKOHa M 3alUCBIBaTh €ro
MaTeMaTHYECKOE BBIPAKCHHUE;

OOBSACHATh (PU3NYECKUE TPOILIECCHl U CBOWCTBA Tell, B TOM YHUCJIE€ M B KOHTEKCTE CHUTyaluil
MPAKTUKOOPUCHTHPOBAHHOTO XapaKTepa: BBHISBIATh NMPUYUHHO-CIICACTBCHHBIC CBSI3U, CTPOUTH
00BsicHEHUE M3 2—3 JOTHYECKHX IIaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3UUECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THHIE 3a/1a4u (OMUPAOIINECS Ha CUCTEMY U3 2—3 ypaBHEHHMIA), UCTIONb3YS 3aKOHBI U
dbopmynel, CBsA3BIBaiONIME (U3UMYECKHME BEIMYMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJlayul
3aMKChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEAOCTAIOUINE WM W30BITOYHBIE TAaHHBIC, BHIOMPATH
3aKOHBI W (OPMYIIbI, HEOOXOIUMBIC [UISI PEIICHHs, MPOBOIUTH PACUYETHl W OIECHUBATH
PEATMCTUYHOCTH MOJTYYEHHOTO 3HAYEHUS (PU3NYECKON BETUUYHUHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO pPEIINTh MPH IMOMOIM (DU3UYECKHX METO/OB,
UCTIONIB3YSl OMHUCAHHME WCCIEAOBAHUS, BBIACNIATH TMPOBEPSIEMOE IMPEANONIOKEHHE, OIEHUBATh
MPAaBWJILHOCTh TOPSJIKA TPOBEJCHUS WCCICJAOBAHUS, JiejaTh BBIBOJBI, WHTEPIPETHPOBATH
pe3yNbTaThl HAOIOICHUH U OTBITOB;

MIPOBOJIMTH OTBITHI IO HAOJIOJMCHUIO (U3HUYSCKUX SIBIICHUH WM (U3NICCKUX CBOUCTB TeIl
(u3yueHue BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXPAHEHUS JHEPTUU, 3aBHUCHMOCThH MEpHOAA
KoJIeOaHUH TIPY>KHHHOTO MasITHHKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBHCUMOCTH OT
aAMIUTUTYIBl MANBIX KoJeOaHUW, MPSIMOJIMHEHHOE paclpOCTPaHEHUE CBETA, Pa3lioKeHHue 0enoro
CBETa B CIIEKTP, U3yUYCHHE CBOWCTB M300paXEHHUS B IUIOCKOM 3€pKaJie U CBOWCTB M300paKeHUs
npeaMeTa B COOMparoIeil THH3e, HA0MI0ACHNE CIUTONTHBIX U TUHEHYaThIX CIIEKTPOB U3ITy4eHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO HaOopa 000pyI0BaHUS, ONMUCHIBATH XO/T
OTIBITA M €T0 PEe3yJbTaThl, (HOPMYIUPOBATH BHIBOJIBI;



IPOBOJIUTH NMPU HEOOXOJUMOCTH CEpUI0 NPSAMBIX HW3MEPEHUH, OMpeAesss CpeJHee 3HaueHue
u3MepsaeMoil BenU4rHbl ((DOKYCHOE paccTOsIHME cOOMparomieil JMH3bI), 000CHOBBIBATH BHIOOP
crioco0a u3MepeHus (M3MEPUTEIBHOTO MPUOopa);

IPOBOJUTH HCCIICOBAHUE 3aBHCUMOCTEH (PH3MUECKUX BEIMYMH C HCIOJIb30BAHUEM MPSIMbBIX
U3MepeHull (3aBUCUMOCTh IYTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBXKEHHMU 0€3 HayaabHON
CKOpOCTH, Teproa KojaeOaHHii MaTeMaTHYeCKOTO MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTJia
OTpa)KeHMsI CBeTa OT yrja NaJeHUs M yIja HPeIOMIIEHUs OT yrja MaJeHus): IUIaHUPOBATh
UCCIIEIOBaHUE, CAMOCTOSITETIbHO COOMpATh YCTAaHOBKY, (DMKCHPOBATHh PE3YIbTAThl MOTYYEHHOU
3aBUCUMOCTH (PU3MYECKHUX BEJIMUYUH B BUE TaOIMIL U rpauKOB, J€JaTh BEIBO/BI [10 pe3yJbTaTaM
UCCIIC/IOBAHMS,

IIPOBOJUTHh KOCBEHHbIE U3MEpEeHHsI (PU3NUECKUX BEIUUYMH (CPEeHAsA CKOPOCTh U YCKOPEHUE Tena
OpU PaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHE CBOOOIHOTO MAaJCHHUs, >KECTKOCTh MPYKHUHBI,
KO3(QULIMEHT TpEeHHUs CKOJIbXKEHMs, MEXaHHWdecKas padoTa M MOIIHOCTb, 4acTOTa M HEPUOJ
KOJICOAHU MAaTEeMaTHYECKOTO U MIPYKUHHOTO MassTHUKOB, ONTHYECKAs! CHJIA COOMPAIOLICH JINH3BL,
palMOaKTUBHBIA (DOH): MIIAHUPOBATH U3MEPEHHUS, COOUPATh HKCIEPUMEHTANBHYIO YCTAaHOBKY U
BBITIOJIHATH U3MEPEHUS, CIeLysl IPEITI0KESHHON HHCTPYKIIUH, BBIYACIIATH 3HAYCHUE BETMYMHBI U
aHAJIM3UPOBATh MOJTyUYEHHbIE PE3YJIbTATHI C YUETOM 3a/laHHON MOIPEIIHOCTH U3MEPEHHUIA;
cOOIIO/IaTh MpaBHJIa TEXHUKH OE30MTaCHOCTH MU PaboTe ¢ 1abopaTopHbIM 000y I0OBAHUEM;
pa3in4yaTh OCHOBHBIE NPU3HAKUM M3YYEHHBIX (DU3MYECKMX MOJENel: MaTepuanbHas TOUKa,
a0COIIOTHO TBEPJIOE TEJIO, TOUCYHBIH HCTOYHHK CBETA, JIy4, TOHKAs JIMH3A, IUIaHEeTapHas MOJEIh
aToMa, HyKJIOHHas MOJIeJIb aTOMHOT0 $1/1pa;

XapaKTepU30BaTh NPUHIMIIEI JEHCTBHS HM3YYCHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMoOpoil Ha MX omucaHus (B TOM YHUCIE: CHUJAOMETP, JATUUKHU IOJIOXKEHHUS, PACCTOSHUS U
YCKOpPEHHs, paKeTa, 53XOJIOT, OYKH, IepUCKor, (oToammapar, ONTHYECKUE CBETOBOJIBL,
CIEKTPOCKOI, J03UMeTp, Kamepa BuibcoHa), MCIONb3ys 3HAHUS O CBOMCTBAaX (hU3MUYECKHX
SIBIICHUI U HEOOXOAMMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

UCMOJIb30BaTh CXEMbl U CXEMaTHYHbIE PHUCYHKHM M3YyUCHHBIX TEXHHYECKHUX YCTPOMCTB,
MU3MEPUTENBHBIX MPHOOPOB U TEXHOJIOTMYECKHX MPOIIECCOB TP PEIICHUH yUeOHO-TIPAKTHUECKUX
3aJa4, ONTHYECKHUE CXEMBI JUI MMOCTPOEHUs M300pakeHUH B IJIOCKOM 3epKaje U coOuparouien
JIMH3E;

IPUBOINUTH MpPUMEPHI (HaXOAUTh MH(OPMAIMIO O MpUMepax) NPaKTUYECKOIO HCIOIb30BaHUS
(bu3nUecKnX 3HAHUH B TIOBCETHEBHOW KHU3HHM IS 00eCTIedeHNsT O€301IaCHOCTH TP OOpAIeHHH C
npubopaMu U TEXHUYECKUMM YCTPOWCTBAMM, COXPAHEHMS 3JI0pPOBbsi U COOJIIOJIEHHS HOPM
HKOJIOTHYECKOTO MOBENICHHS B OKPYKAIOIIEH Cpefe;

OCYILECTBIIATh MOMCK MHPOpMaLUU (HU3NYECKOro cojepkaHus B MIHTepHETe, cCaMOCTOSTEIbHO
(bopMyIHpys TTOMCKOBBIM 3ampoc, HAXOAWTh MYTH OIPENEICHUs] JOCTOBEPHOCTH ITOyYEeHHON
UH(pOpPMAaILIUK Ha OCHOBE UMEIOIIMXCS 3HAHUN U JOTIOJTHUTEIbHBIX HCTOYHUKOB,;

UCTIOJIB30BaTh TIPU  BBINIOJHEHWH YYEeOHBIX 3aJaHUil  HAyYHO-TIOMYJISIPHYIO JIUTEPATYPy
(bu3nueckoro cojepXaHus, CIPaBOYHbIE MaTepualibl, pecypchl ceTu VIHTepHeT, BIaAeTh
npuéMaMyl KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus HHGOpPMALMKM W3 OAHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HWH(OpPMAIUU U3
HECKOJIbKUX MCTOYHHMKOB (DPU3MUECKOrO COMAEpKaHMs, MyOJMYHO TMPEJICTaBIATh pPE3yJIbTaThl
NPOCKTHON WJIM HCCIIEIOBATENBCKON JIEATENIbHOCTH, TPH 3TOM TPAaMOTHO HCIOJIb30BATh
U3yYEHHBII MOHATUIHBIN anmapar u3y4aeMoro pasjenia (pu3uKu U CONMPOBOXKIATh BHICTYIUICHUE
npe3eHTaluen ¢ yuéToM 0COOEHHOCTEN ayUTOPUH CBEPCTHUKOB.

TEMATHUYECKOE INTAHUPOBAHHUE

7 KJIACC



Ne HaumenoBanue KonuuecTBo uacoB ‘ DnexTpoHHbIE (IUPPOBEIE)
/i pasziesioB U TeM Bcero  |[Konrpombhbre|[[Ipaxriueckue o0pazoBaTelbHbIC PECYPCHI
IpOrPaMMBI paboThI paboThI

Pa3nen 1. ®u3uka u €€ poJib B MO3HAHUHN OKPY:KAIOIIEr0 MHUPa ‘
1.1||®usuka - HayKa o 2 bubmuoreka [IOK

pUPOJIE https://m.edsoo.ru/7f416194
1.2 ||®usnueckue 2 1 bubmuorexa [JOK

BEJIMYMHBI https://m.edsoo.ru/7f416194
1.3||[EcTecTBeHHOHAYYHBIN 2 1 bubmuorexa [JOK

METO/1 IIO3HAHUS https://m.edso0.ru/7f416194
‘I/ITOFO 0 pasJeny H 6 H ‘

‘Pasne.n 2. IlepBoHayajibHbIE CBEJIEHUS 0 CTPOEHUHU BelllecTBa

2.1||Ctpoenue BemecTBa 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
2.2||/IBmxeHue u 2 1 bubnuorexa [JOK
B3aUMOJEHUCTBUE https://m.edsoo.ru/7f416194
YJaCTHII BEIECTBA
2.3||ArperaTHbie 2 bubnunoreka [JOK
COCTOSIHHS BEIIECTBA https://m.edsoo0.ru/7f416194
‘I/ITOFO 0 pazjerny H 5 H ‘
‘Pasneﬂ 3. /IBM:keHHe M B3aUMO/EHCTBHE Tell ‘
3.1|Mexanuueckoe 3 bubmuorexa [JOK
JBHYKCHUE https://m.edsoo.ru/7f416194
3.2|[Unepmus, macca, 4 1 bubnuotexa [JOK
IUIOTHOCTh https://m.edsoo.ru/7f416194
3.3||Cuna. Bunas! cuin 14 1 2 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
‘I/ITOFO 10 pa3jeny H 21 H ‘
‘Pame.n 4. JlaBJIeHHe TBEPABIX TeJl, JKMIKOCTEH U ra3oB ‘
4.1||TaBnenue. [lepenaua 3 bubnuoreka [IOK
JIaBIICHUS https://m.edsoo0.ru/7f416194
TBEPABIMU TEIaMHU,
YKUJKOCTSIMH U Ta3aMHU
4.2||[TaBeHue >KUIKOCTH 5 bubnuotexa [JOK
https://m.edsoo.ru/7f416194
4.3||AtmMochepHOe 6 bubmmoreka [JOK
naBiIeHUE https://m.edso0.ru/7f416194
4.4 evicTBHE KUIKOCTH U 7 1 3 bubmuorexa [JOK
rasa Ha MOTrpyKEHHOE https://m.edsoo.ru/7f416194
B HUX TEJIO
‘I/IToro 110 pazzeny H 21 H ‘
‘Pasz]e.n S. PaboTa ¥ MOIIHOCTH. JHEPIHUs ‘
5.1|[PaboTta 1 MOIITHOCTH 3 1 bu6mmoreka [IOK

https://m.edsoo.ru/7f416194
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Ne HaumenoBanue KonuuecTBo uacoB ‘ DnexTpoHHbIE (IUPPOBEIE)
n/m pa3zesioB U TeM Beero  |[Kontpombmbie||[Ipaktideckue o0pa3oBaTenbHbIE PECYPCHI
IpOrPaMMBI paboThI paboThI
5.2 |[IpocTbie MEXaHU3MBI ) 1 bubmumoreka [IOK
https://m.edsoo.ru/7f416194
5.3||Mexanundeckas 4 1 1 bu6mmoreka [IOK
SHEPTus https://m.edsoo.ru/7f416194
‘I/ITOFO 10 pasjeny H 12 H ‘
‘Pe3epBHoe BpeMs H 3 H H H ‘
OBILIEE KOJIMYECTBO 68 3 12
YACOB I10
[TPOTPAMME
8 KUIACC
Ne |[HanmeHoBaHue pa3iesioB U TEM KomnnuectBo yacos DOnexTpoHHbIE (IIUPPOBLIE)
/11 MIPOTpaMMBI Beero|[Kontponsasie|[Ipaktiyeckue 00pazoBaTesbHbIE PECYPCHI
paboThI paboThI
Pazgen 1. TermioBblie iBJICHUSA |
1.1||Ctpoenue u cBoiicTBa 7 bubnmnorexa [JOK
BEIECTBA https://m.edsoo.ru/7f4181ce
1.2||TeruioBbie IpoLIECChI 21 1 5 bubnunorexa LIOK
https://m.edsoo.ru/7f4181ce
‘I/ITOFO 0 pasaeny H 28 H |

‘Pasneﬂ 2. D1eKTpUYeCKHE M MATHUTHBIE sIBJICHUS

2.1||DnexTpudeckue 3apsiibl. 7 1 bubmuoteka [IOK
3apsDKCHHBIE TeIa U UX https://m.edsoo.ru/7f4181ce
B3aUMOJICIICTBUE
2.2 |[TocTOSIHHBIH MEKTPUUYECKUI 20 1 7 bu6muoreka [IOK
TOK https://m.edsoo.ru/7f4181ce
2.3||MarauTHbIC SBIICHUS 6 1 15 bu6anoreka LIOK
https://m.edsoo.ru/7f4181ce
2.4|OnexkTpoMarHuTHas WHAyKuus| 4 bubmuoreka [IOK
https://m.edsoo.ru/7f4181ce
‘I/IToro 10 pa3aeiy H 37 H |
‘PGSGPBHOG BpeMs H 3 H H H |
OBUIEE KOJIMYECTBO YACOB || 68 3 145
I10 TTPOTPAMME
9 KJIACC
Ne|| HaumenoBaHue pa3zienoB u KonuuecTBo yacos DOnexTpoHHbIE (IUGPOBLIE)
n/n TEM MPOTPaMMBI Beer |Kontponsubie| TipaxTnueckue o0pa3oBaTeNbHbIE PECYPCHI
0 paboThI paboThI
Pa3znen 1. Mexanuveckue siBJICHUA
1.1|{|Mexannueckoe ABMKCHUE U 10 1 bubnunorexa LIOK
CHOCOOBI €T0 OMUCaHUS https://m.edsoo.ru/7f41a4a6
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Ne|| HammeHnoBaHme pa3aenoB u ‘ KonnuecTBo acos ‘ DneKkTpoHHbIC (IU(PPOBHIE)
n/m TEM TPOTPaMMBbI Beer |[Konrponsbie|[[Ipaktiueckue o0pa3oBaTeNbHbIE PECYPCHI
0 paboThI paboThI
1.2||B3anmoneiicTBre TEI 20 1 3 bubnunorexa LIOK
https://m.edsoo.ru/7f41a4a6
1.3|3akoHbI cOXpaHEeHUS 10 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 0 pazaeny “ 40 H |
‘Pasne.n 2. Mexanuyeckue KoJie0OaHUs M BOJTHBI |
2.1||Mexanndeckue KojaeOaHus 7 3 but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
2.2 |[MexaHn4ecKue BOJHBL. 3BYK 8 1 3 bubnuotexa [JOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 110 pa3jeny H 15 H |

‘Pasnen 3. 3J'[eKTp0MaFHI/ITHOC IoJI€ U 3JICKTPOMATHUTHBLIC BOJIHbI

3.1||9nekTpoMarHuTHOE 1oJie U 6 2 bubnunorexa [JOK

AJIEKTPOMATrHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 110 paseny H 6 H |
‘Pasneﬂ 4. CBeTOBbBIC AABJICHHUS |
4.1||3ak0OHbI pacIpOCTpaHeHUs 6 2 bubnnorexa [JOK

CBeTa https://m.edsoo.ru/7f41a4a6
4.2 ||JIuH36I ¥ ONTHYECKHE 6 3 bubnunorexa LIOK

prOOpHI https://m.edsoo.ru/7f41a4a6
4.3 ||Paznoxenne O0eoro cBeTa B 3 2 bubnmorexa LIOK

CIIEKTP https://m.edsoo.ru/7f41a4a6
‘I/IToro 110 pasjeny H 15 H |
‘Pame.n S. KBaHTOBbIE sIBJICHUS |
5.1||Ucnyckanue 1 NOTJIOMEHHE 4 1 bubnuoreka [IOK

CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2||CtpoeHue aTOMHOTO spa 6 1 bubnuoteka [IOK

https://m.edsoo.ru/7f41a4a6
5.3||InepHbie peakuu 7 1 1 bubnuoteka [JOK
https://m.edsoo.ru/7f41a4a6

‘I/ITOFO 0 paseny H 17 H |
‘Pasz]e.n 6. ITopTOpHUTEILHO-00001AIOIHMI MOYJIb |
6.1 [ToBTOpenue u 0600IICHNE 9 2 bub6muorexa [IOK

cojiepKaHus Kypca pU3MKH 3a https://m.edsoo.ru/7f41a4a6

7-9 xnace
‘I/ITOFO 10 paseny H 9 H |
OBIIEE KOJIMYECTBO YACOB || 102 3 27
[10 TTPOTPAMME
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