MUHUCTEPCTBO NPOCBELEHUS POCCUCKON ®EJIEPALIAUA

MunucrepcTBo o0pazoBanusi TBepckoi odJiacTu

Ynpasiienue o0pasoBanusi AIMUHHCTPauuu ropoaa Teepu

PACCMOTPEHO
Ha [IIMO yuuteneit

MaTeMaTHKH, QU3UKH U
WHQPOPMATHKH

Kypasnesa B.A.

ITpotokom Ne 1
or «28» 08 2024 r.

MBOY CIII Ne36
COI''TACOBAHO YTBEPXXIEHO
Ha MeIaTOTHYEeCKOM COBETE JPEKTOPOM
MBOY CIII Ne 36 MBOY CII Ne 36
Kopo6uany O.B. Kopo6uany O.B.
IIpotokom Ne 1 npuka3 Ne 204

or «29» 08 2024 r.

(ID 1781199)

or «30» 08 2024 r.

PABOYASA ITPOI'PAMMA

yueOHoro npeamera «®u3uka. bazoBblii ypoBeHb)

r. TBeps,2024

U1 oOydJaromuxcs 7-9 KiaccoB



HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢u3nKe Ha ypOBHE OCHOBHOT'O OOILET0 00pa3oBaHUsS COCTaBIEHA
Ha OCHOBE MOJOKEHUW M TpeOOBaHMII K pe3ysibTaTaM OCBOECHHS Ha 0a30BOM ypOBHE
OCHOBHOM 00Opa3oBaTesnbHON MporpaMmsl, rpeactaBieHHbix B @I'OC OO0, a takxke ¢
yuétoM denepaabHOi paboueil mporpaMMbl BocnuTanust 1 KoHieniuu npemnoiaBaHus
yueOHoro npeameta «Duzukay.

Copepxanue mnporpamMMbl 10 (U3MKE HampaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHOHAYYHO! IPAMOTHOCTH OOYYaIOUIUXCS U OPraHU3aLUI0 U3YYeHUsS] (PU3UKHU
Ha JIeSITeIbHOCTHOM ocHOBe. B mporpamme mo u3uke yYUTHIBAIOTCS BO3MOKHOCTH
yueOHoro mpenmera B peanusanuu TpeboBanuiik ®I'OC OOO k mIaHUPYEMBIM
JTUYHOCTHBIM U METANpPEIMETHBIM Pe3ybTaTaM OOYYEHUS, a TAKKE MEKIPEIMETHBIC
CBSI3M €CTECTBEHHOHAaYYHBIX Y4Y€OHBIX IPEIMETOB HAa YpPOBHE OCHOBHOI'O OOIIETro
o0Opa3zoBaHUs.

[Iporpamma no ¢u3MKe ycTaHABIMBAET paclpeiesieHue y4eOHOro MaTepualia mo
rogaM oOydeHus (MO Kiaccam), Npeiaraer MNPUMEPHYIO TOCJIeI0BaTEIbHOCTh
U3YYEHUs TEM, OCHOBAHHYIO Ha JIOTUKE PAa3BUTHUS MPEAMETHOIO COJAEPKAHUSA U YUETE
BO3PACTHBIX OCOOEHHOCTEN 00yYaroInXCsl.

[Iporpamma no ¢usuke pazpaboTaHa C LETbI0 OKa3aHUs METOIUYECKON MOMOIIU
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl 1o y4eOHOMY MpeIMETY.

®uzrka SBISIETCS CHUCTEMOOOPA3YIOMIMM JJIi €CTECTBEHHOHAYUYHBIX Y4YEeOHBIX
IPEIMETOB, MOCKOJIbKY (DU3MUECKUE 3aKOHBI JIeXKAT B OCHOBE IMPOLIECCOB U SIBJICHUM,
U3y4aeMbIX XHUMUEH, Ouooruen, actpoHoMuend u ¢u3udeckon reorpadueii, BHOCUT
BKJIaJ] B ECTECTBEHHOHAYYHYIO KapTHHY MHpa, NPEIOCTaBIseT HaubOoyee SCHbIC
oOpasubl MPUMEHEHUsT HAyYHOTO METOJa IO3HAaHMS, TO €CTh CIOco0a MOTyYeHHUs
JIOCTOBEPHBIX 3HAHUW O MUPE.

Onmna w3 TMaBHBIX 3adad  (U3MYECKOro oOpa3oBaHUS B CTPYKType oOIIero
oOpa3oBaHHs COCTOMT B (OPMHUPOBAHUM €CTECTBEHHOHAYYHOW TPaMOTHOCTH U
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenue ¢pusznku Ha 0a30BOM ypOBHE MpEIOJaraeT OBJIAJCHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIMMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTB:

e HAy4HO OOBSACHSTH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

e MHTEPIPETUPOBATH JAHHBIE U WCIIOJb30BATH HAYYHBIE JTOKA3aTEIbCTBA
JUISL TIOJTYYE€HUST BBIBOJOB.

Ienu n3ydyenust Gu3MKU Ha ypOBHE OCHOBHOT'O OOIIET0 0Opa30BaHUs ONpEC/ICHBI B
Konnenmuu npenogaBanus yudeOHoro mnpeamera «®Puszmka» B 00pa3oBaTEIbHBIX
OpraHu3aLusaX Poccuiickoit denepanuu, peAU3yIOLINX OCHOBHBIE
oO1ieo0pa3oBareyibHble  MPOTpaMMbl,  yTBEepXKIAEHHOM  pemeHueM  Koserun



MunuctepcrBa npocsetieHus: Poccuiickoit @enepanun (mpotokoa ot 3 aexadps 2019
r. Ne [1IK4BH).

Ieaun n3zyyenus pusuku:

e NPHUOOPETEHHE MHTEpPECa U CTPEMIICHHS OOYyYaAIOIIMXCS K HAYYHOMY U3YUYEHHIO
MPUPOABI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTE;

e Dpa3BUTHE MPEJCTABICHUI O HAy4YHOM METOJAE IMO3HaHUA U (HOpPMUpPOBaHUE
MCCJIEeI0BATEIBCKOIO OTHOLIEHHUS K OKPYKAIOUIUM SIBICHUSIM;

e (dopMHpOBaHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysibTara U3Y4YEHHUs OCHOB
CTpOEHUSI MaTepUH U PyHTAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

e (dopMHpOBaHUE TPEJICTABIECHUNA O POAM (GUIUKU [ PA3BUTUS JAPYTHX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUH;

e pa3BUTHE MPEACTABICHUIA O BOBMOXHBIX cepax Oyayiel npodeccnoHaIbHOM
JeSTENbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOATOTOBKA K JIaJbHEHIIEMY O0yUYEHHUIO B 3TOM
HaIPaBJICHUH.

JlocTkeHue ATUX Liefied mporpamMmbl Mo (pU3MKe Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus 00ecrieunBaeTCs PEICHUEM CIIeAYIOIMX 3a4a4:

e TpHUOOpETeHHE 3HAHWUU O JUCKPETHOM CTPOEHUHU BELIECTBA, O MEXAHUYECKUX,
TETJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TpUOOpETeHHE YMEHHI OMNHUCHIBATh U OOBICHATH (U3MYecKHue SBICHUS C
UCIIOJIb30BAHUEM MOJYyUYECHHBIX 3HAHUH;

e OCBOCHHE METOJIOB PEIICHHS MPOCTEUIIUX PACUETHBIX 3a[a4 C UCIOJIb30BaHUEM
buznuecknx MojieNiel, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e Dpa3BUTHE YMEHMI HAONIONATh TPUPOJAHBIC SBICHUS U BBINOJIHATH OIBITHI,
nabopaTopHbie pabOThl U IKCIIEPUMEHTAJbHBIE MCCIEIOBAHUS C HUCIOJb30BAaHUEM
U3MEpUTETBHBIX TPHUOOPOB;

e ocBoeHHE TIPUEMOB paboTel ¢ wuHOpMaIUEH (UINIECKOrO0 COACPKAHUS,
BKJIIOUass HWHOOPMAIMI0O O COBPEMEHHBIX JIOCTHKEHUSX (HU3UMKH, aHaIu3 U
KPUTUYECKOE OlICHUBaHNE NHPOPMAIINH;

e 3HAaKOMCTBO cO cepamu NpodecCHOHATBLHONW NEATEIbHOCTH, CBA3aHHBIMH C
Gu3NKO, M COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMM Ha JOCTHKEHUSIX
buznueckon HayKu.

Ha wusyuyenme ¢usuku (06a30BBIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus otBoguTcs 238 wacoB: B 7 kimacce — 68 wacoB (2 waca B Henen), B 8
KJlacce — 68 yacoB (2 vaca B Hezaenwo), B 9 kiacce — 102 yaca (3 yaca B Hezento).

[Ipennmaraemsriii B mporpamme 1o (pu3uke mepedeHsb 1abopaTOpHBIX PabOT U OMBITOB
HOCUT PEKOMEHJATENbHbIA XapakTep, Yy4YuTelb [JeJaeT BbIOOp MPOBEIACHUS
7a0opaTopHbIX pabOT M OMNBITOB € YYETOM HMHAUBUIYAIbHBIX OCOOEHHOCTEH
o0yyJaroluxcs, CHUCKAa SKCIEPUMEHTAIBHBIX 3aJaHui, MpejiaraéMbiX B paMKax
OCHOBHOT'O TOCYJJAPCTBEHHOT'0 3K3aMeHa 1o (Pu3uke.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poib B NO3HAHUM OKPYKAKOLIET0 MHUPA.

@dusuka — Hayka O npupogne. SBnenHus npupoabl. PUHNYECKUE SBICHU:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuyuHbl. W3mepenue ¢usnmueckux BenuyuH. Dusnyeckue
npubopsl. [lorpemnocts n3mMepennit. MexxayHapoiHasi cucTeMa €IMHULI.

Kak ¢wusuka u jgpyrue ecTecTBEHHble HAyKM  HM3Yy4aloT  IPHUPOAY.
EctecTBeHHOHAYUYHBIM METOJ] MO3HAHUsS: HAOMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
HabmonaemMoro sBieHus. Onucanue GU3NUeCKUX SBJICHUN C TOMOIIbIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHuyeckue, TEIIOBbIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE SIBIICHHUS.

2. @usznyeckue nmpuOOPH U MpolEAypa NPSIMBIX H3MEPEHUI aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopnuie padbomot u onvimot.

1. OmnpeneneHue eHbI JEICHUS Kbl U3MEPUTEIBHOT0 MPUOOopa.

2. H3mepeHue pacCTOSHUM.

3. H3mepenue o0bEMa KUAKOCTH U TBEPOTO Tea.

4. OmpeneneHne pa3sMepoB MaJlbIX TEJ.

5. H3mepenue temmeparypbl IIpH IIOMOIIM KUIAKOCTHOTO TEPMOMETpa U
JaTYrKa TeMIEPaTyphl.

6. IlpoBeneHue wuccienoBaHUs IO IPOBEPKE THUIOTE3bI: NAIBHOCTH IOJIETA
HIapyKa, MyIeHHOT0 TOPU30HTATIBHO, TEM OO0JIbIe, YeM OOJIbIIIe BHICOTA ITyCKA.

Pa3znea 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHUH BellecTBA.

CrpoeHue BemecTBa: aToMbl U MOJIEKYJBl, WX pa3Mepbl.  OMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue yactul BemiecTBa. CBA3b CKOPOCTH  JIBMJKEHMSI YacTHL C
TeMriepatypoil. bpoyHoBckoe nBwkenme, auddysusa. BzanmomelicTBue YacTHIL
BEIIECTBA: MPUTSXKEHUE U OTTAIIKUBAHHUE.

ArperaTtHble COCTOSIHUSL BELIECTBA: CTPOCHUE Ta30B, >KUAKOCTEH M TBEPIBIX
(kpucTaIIMYECKUX) Tell. B3auMoCBsA3b MeXAy CBOWCTBAMM BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHHeM. OcoOEHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Jemoncmpayuu.

1. HaGnroneHnne OpOyHOBCKOTO JIBHXKEHUSI.

2. Habmonenune nuddyzum.



3. HaOmonenue SABJICHU, OOBSICHSIOIINXCS MPUTSKEHUEM Wi
OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamophule padomot u onvimot.

1. OueHka AuaMeTpa aToMa METOJ0M PsIIOB (C UCTOJIb30BaHUEM (oTorpaduii).

2. OnbITel MO HAOJIOICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.

3. OmnbIThI IO OOHAPYKEHUIO IEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTKECHHUS.

Paznen 3. /IBukenue u B3anMoaeiicTBUeE TeJl.

Mexanuyeckoe JBHXKEHHE. PaBHOMEpHOE U HEPABHOMEPHOE JIBUYKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBHKCHUS.

SBneHne wWHepUMM. 3aKOH HWHEpUUU. B3auMojelcTBHME TeNl Kak MNpUYMHA
U3MEHEHUSI CKOPOCTHM JBMDKEHUsSI Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b MIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIE
00BéMa BelecTna.

Cuna kak xapakKTepUCTHUKa B3auMojJiecTBUs Tenl. Cuna ynpyroctTd M 3aKOH
I'yka. 3MepeHue cuiibl ¢ OMONIBIO IUHAMOMETpA. SIBJICHUE TATOTCHUS U CUJIa
TshkecTd. Cuia TSKECTH Ha Apyrux aHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsimoil. PaBHoxelicTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHN U TPEHHUE MOKOs. TpeHue B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

1. HaOmionenue MexaHMYECKOTo JABMXKEHUS Tela.

2. HM3mepeHue cKOpOCTH MPSMOIUHEUHOTO IBUKEHUS.

3. HaOmronenue siBneHUs UHEPIUU.

4. HabmoneHue n3MEHEHUs CKOPOCTH MPU B3aUMOJICUCTBUU TE.

5. CpaBHEHHE MacC IO B3aUMOJICHCTBUIO TEJL.

6. ClioxeHue CUJl, HallpaBJICHHBIX IO OJTHOM MPSMOM.

Jlabopamopnuie pabomot u onvimot.

1. OmpezneneHue CKOPOCTH PABHOMEPHOI'O IBHKEHHS (IIapUKa B KUJIKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOWIISA U TaK Jajee).

2. OmnpeneneHue CpemHeld CKOPOCTH CKOJBXKEHWs Opycka WM IIapHKa IO
HAKJIOHHOM IUIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPAOTO TeA.

4. OmnbIThl, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (aedopmanun)
MPY>KUHBI OT MPUIIOKEHHOU CHIIBI.

5. OmnbIThl, JEMOHCTPUPYIOUIUE 3aBUCHUMOCTH CHUJIBI TPEHUSI CKOJBXEHHUS OT
BECa TEJa U XapaKTepa COMPUKACAIOMINXCS TOBEPXHOCTEM.

Pa3nen 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.

JHaBnenue. CnocoObl yMEHBIICHHUS U yBEIWYEHUs AaBieHud. JlaBieHue rasa.
3aBUCUMOCTh JaBJiEHUSI raza OT 00bEma, Temmeparypsl. llepemaua naBneHus



TBEPABIMU TEJIAMU, JKUAKOCTIMU M raszamu. 3akoH Ilackang. [IHeBmaTmueckue
MaIllUHbl. 3aBUCUMOCTh JABJICHUSI KUJKOCTH OT TIyOuHBL. ['mapocratuueckuit
napanokc. Coobmiaromuecs cocyasl. ['uapaBinuecKkue MEXaHU3MBI.

Atmocdepa 3emnn u atmocdepHoe napieHue. [IpuumHBI CyliecTBOBaHUS
Bo3nymiHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBlieHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 115t U13MEpeHust aTMOCHEPHOro TABICHUS.

JlelicTBHE XUIKOCTUM M ra3a Ha IOTPYKEHHOE B HMX Tesno. BeiTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Jemoncmpayuu.

1. 3aBHCUMOCTbH JABJICHUS ra3a OT TEMIIEPATYPHI.

2. Ilepenava naBieHUS KUJIKOCTHIO U Fa30M.

3. CooOmaroiuecs cocybl.

4. l'mapaBauyecKkui mpecc.

5. IIposiBnenue necTBUs aTMOCHEPHOTO JaBICHUS.

6. 3aBHCHMOCTH BBITAJIKHBAIOIICH CUJIBI OT 00BEMA MOTPYKEHHOW YacTH Teja
Y TJIOTHOCTHU JKUJIKOCTH.

7. PaBEHCTBO BBITAJIKUBAIOUIEH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

8. YcioBuE IUIaBaHUs TEN: IJIABAHUE WU MOTPYKEHHUE TEI B 3aBUCUMOCTU OT
COOTHOILIEHUS IUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOHN B
KUJKOCTb YacTH Tela.

2. OmpepneneHue  BBHITAJKUBAIOIIEWM  CWJIBI, JCUCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHUJIbI, ICMCTBYIOIIECH HA TEJIO B
KUJKOCTH, OT MacChl TeJa.

4. OmnbITbl, JEMOHCTPUPYIOUIUME 3aBUCHUMOCTh  BBITAJIKHUBAIOIICH  CHUIIBI,
JICHUCTBYIOIIEH HA TEJIO B JKUIKOCTH, OT 00BEMA MOTPYKEHHON B KHUIAKOCTh YaCTH
T€JIa U OT IUIOTHOCTH KUIKOCTH.

5. KoHcTtpynpoBanue apeoMmeTpa Wi KOHCTPYUPOBAHUE JIOJKHU U ONPEICIICHUE
€€ Tpy30MO0AbEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTb. DHEpPrusi.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. IIpaBuio
paBHOBecus pbiuara. llpuMeHeHMEe TpaBWIa paBHOBECHs] pblyara K OJIOKY.
«3onoroe mnpaBuwino» MexaHuku. KIIJ[ mpocteix wmexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.



Mexannueckass dHeprus. KuHernueckas W NOTEHUMAJIbHAs  DHEPIUS.
IIpeBpamenne 0OTHOrO BHJ1a MEXAaHUYECKOW YHEPTUM B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padomot u onvimot.

1. Omnpenenenue paOOTbl CUIIbI TPEHUS MIPU PAaBHOMEPHOM JIBMXKEHHMH TeJia MO
TOPU30HTAIIBHOMN ITIOBEPXHOCTH.

2. MHccnenoBaHue ycaoBUM PaBHOBECHS phluara.

3. H3amepenue KIIJI HaKJIOHHOM MIJIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHHSI MEXaHUYECKOUN SHEPTUH.

8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJISIPHO-KUHETUYECKOW TEOPUM  CTPOECHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKYyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOpUH.

Mopgenun TBEPAOro, JKHAKOTO W Ta3000pa3HOTO COCTOSHUN  BEIIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOWCTB ra3oB, KUIKOCTEH U
TBEPBIX TEJI HA OCHOBE TMOJOXEHUN MOJIEKYISIPHO-KHHETUYECKON TEOpUH.
CmauuBaHue U KamWUISIpHBIE siBIeHUA. TemIoBoe pacuIupeHue U CKaTHe.

Temnepatypa. CBs3b TeMIEpaTypbl CO CKOPOCTHbIO TEIUJIOBOTO JBHKECHUS
gactull. BHyTpennsss sHeprus. CnocoObl HW3MEHEHUsS BHYTPEHHEH SHEpPruu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeTIoNepeaadu:
TEIUIONPOBOIHOCTh, KOHBEKIIWS, U3JTYUEHHUE.

KomnuectBo TerwtoTel. YaelbHAs TEIUIOEMKOCTH BeELIECTBA. 1e€II000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemuioBoro OanaHca. IlmaBieHue wu
OTBEpJICBAaHUE KPUCTANIMUYECKUX BEIIECCTB. YAEIbHAs TEIJIOTa IJIaBJICHMUS.
[TapooOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JIaBJICHUS.

BnaxuocTe Bo3myxa.

DOHeprus TOIUIMBA. Y IeJbHasl TeIIOTa CrOPAHUSL.

[Ipunuunel pabotsl TemnoBbix npurateneil KIIJ[ TtemnmoBoro aBurartens.
TermnoBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUHU B TEIIOBBIX MTPOIIECcCaXx.

Jemoncmpayuu.

1. HaGnrogeHue O6pOyHOBCKOTO JBUKECHUSI.

2. Habmogenune nuddyzum.

3. HaGnroneHue sBICHUM CMauyUBaHUS U KaUJUISIPHBIX SBICHUM.



4. HaOnroneHue TEIJIOBOTO pacIIuPEHUs TEN.

5. M3meHeHue naBieHUs] raza MpU H3MEHEHUU O0BEMAa W HArpEeBaHUU WIIU
OXJIAXKJCHUHU.

6. IlpaBuna usmMepeHus: TeMIepaTypsl.

7. Bupgel Terionepenayuu.

8. Oxya)xaeHue npu COBEPIICHUH PaOOTHI.

9. HarpeBanue npu coBepiiieHUU pabOTH BHEIIHUMU CHUJIAMU.

10. CpaBHEHUE TEIIIOEMKOCTEN Pa3IMYHBIX BEILIECTB.

11. HaGmronenue KumneHus.

12. HaOnroneHnue nocTosHCTBA TEMIEPATyphbl IPH IJIABJICHUU.

13. Mopenu TEeIIOBbIX IBUTATENECH.

Jlabopamopnuie padbomot u onvimot.

1.  OnbITBI MO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.

2. OnbIThI MO BBIPALIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WUJIU caxapa.

3. OnpiTel 1O HAOMIOJEHUIO TEIJIOBOTO PACIIUPEHUSI Ta30B, KHUAKOCTEH W
TBEPABIX TEI.

4. OrmpezenieHne JaBIEHUS BO3/lyXa B 0ajUIOHE HITPHUIIA.

5. OnbITbl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTH JAaBJIEHHA BO3JyXa OT €ro
00BEMa 1 HATPEBAHMS WIIA OXJIAXKICHHUS.

6. IlpoBepka rumoressl TMHEHHONW 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH B
TEPMOMETPUYECKOI TPYOKE OT TeMIiepaTyphbl.

7. HaOmonenue wu3MeHeHUs BHYTPEHHEH »OHEpPrud Tejda B pe3yJbTare
TeIUIonepeaaun U paboThl BHEIIHUX CHUII.

8. HccnenoBanue sBIEHUS TEINIOOOMEHA TPH CMENIMBAHUU XOJOJHOM U
ropsiueu BOIBI.

9. OmnpeneneHne KOJIWYECTBA TEIJIOTHI, MMOJIYYEHHOTO BOJOW MPHU TEIIIO00MEHE
C HarpeTbIM METAJUIMYECKUM LIWJIMHIPOM.

10. OmpezneneHue yeabHONU TEINTIOEMKOCTH BEILLIECTBA.

11. UccrnenoBanue nporecca UCIapeHusl.

12. OmpezneneHue OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

13. OnpeneneHue yelbHON TEIUIOTHI MIABICHUS JIbJA.

Pa3znen 7. JinekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauusi Ten. J[Ba poaa »3IeKTpUYECKUX 3apsAlioB. B3aumopeilicTBue
3apsbkeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJIMYHMHBI 3aPs0B U PACCTOSHUS MEXLY TeIaMu).

Onektpuueckoe mone. Hanpsik€HHOCTh 3nekTpuyeckoro moist. [lpuHnun
CYNEepHO3ULUHU dIEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocutenu »siexkTpudeckux 3apsioB. DJIEMEHTAPHBIA AIEKTPUYECKUN 3apsii.
Crpoenne aroma. I[IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCIOBUSL CYIIECTBOBAHMSI JJIEKTPUUYECKOTO TOKA.
Nctouynuku mnocTosSSHHOrO TOKa. JIEMCTBUS JJIEKTPUYECKOTO ToKa (TEIIoBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onekrtpuueckass  nenb. Cwia  Toka.  DJIEKTPUYECKOE  HAIPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
ot yyactka uenu. [locnemoBaTenbHOE W MapajuiesIbHOE — COEJUHEHUE
POBOJHUKOB.

Pabota ® MOIIHOCTH JJEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna.
DneKTpuuecKue ey U MOTpeOUuTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE MarHuTHl. B3anmoaeicTBME MOCTOSIHHBIX MAarHUTOB. MarHutHoe
rojie. MarauTtHoe mojie 3eMJIM M €ro 3HaueHue g Ku3HM Ha 3emuie. OIBIT
Opcrena. MarauTHoe moJie IeKTpUudeckoro Toka. [[puMeHenne 3eKTpoOMarHuToB
B TexHuke. JlelicTBME MArHUTHOrO TOJsI HA TMPOBOJHUK C  TOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. lICMOJb30BaHUE DJJIEKTPOJBUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SIBiaeHue 3JIeKTpoMarHUTHOM WMHAYKUMH. [IpaBuno Jlenna.
DneKTporeHepaTop. CrniocoOb1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMK Ha BO3OOHOBISIEMBIX UCTOUHUKAX SHEPTUH.

Jemoncmpayuu.

DJIeKTpU3alus Te.

JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOJICHCTBUE 3apsKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.

DneKTpocTaTuyecKasl MHIYKIIHS.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.

[IpoBOAHUKH M TUDIICKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrKY NOCTOSSHHOTO TOKA.

JIecTBUA 3IIEKTPUUYECKOTO TOKA.

DNEKTPUUECKUN TOK B KHJIKOCTH.

. T'a30BBbIi1 pazpsm.

N3Mmepenune cuitbl TOKka aMIepMeTpoM.

N3Mepenne 31eKTpUYeCKOro HANPSIKEHNUST BOJIbTMETPOM.

PeocraTt n MarazuH conpoTUBIEHU.

B3anmopelicTBre NOCTOSIHHBIX MATHUTOB.

. MopaenupoBanne HEBO3MOKHOCTH Pa3AEJIEHUS OJIKOCOB MAarHUTA.
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17. MoaenupoBaHre MarHUTHBIX MOJEH MOCTOSTHHBIX MAarHUTOB.

18. OmsIT Dpcrena.

19. MarauTHoOE MoJj€e TOKA. DJIEKTPOMATHHUT.

20. JlericTBHE MarHUTHOTO IMOJISI HA TPOBOJHUK C TOKOM.

21. DNEKTPOJBUTATENb MOCTOSHHOTO TOKA.

22. MccnenoBanue BIEHUS 3JIEKTPOMArHUTHOM UHAYKIIUH.

23. Omnbitel Dapanes.

24. 3aBUCUMOCTb HANpaBJICHUS WHIYKIIMOHHOTO TOKa OT YCIOBUM €TO0
BO3HUKHOBEHMUSI.

25. DJEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1. OmpITBl 1O HAOMIOACHUIO DJICKTPU3AIMKM TeJl HHAYKIMEH U 1OpH
CONPUKOCHOBEHUH.

2. HccnepmoBaHue JE€MCTBHUS DJICKTPUUYECKOTO TIOJAST HA TMPOBOJHUKU U
TADTICKTPUKH.

3. CoOopka u mpoBepka pabOThI AIEKTPUUECKON 1IETTH TOCTOSTHHOTO TOKA.

4. H3mepeHue M peryJiupoBaHue CUIIbI TOKA.

5. H3mepeHue u peryaupoBaHUE HAMPSIKEHHUS.

6. HMccnenoBaHue 3aBUCMMOCTM CHJIBI TOKa, HUAYILIETO YE€pe3 pEe3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HA PE3UCTOPE.

7. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh 3JIEKTPUUYECKOTO CONPOTHUBIICHUS
IPOBOJIHUKA OT €0 JJIMHBI, INION[AA1 MONEPEYHOrO0 CEUEHUS U MaTepHaa.

8. IlpoBepka mpaBuia CIOXEHUS HANPSHKEHUH TPU  MOCIEI0BAaTEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mnpaBuna mjig CHJIBI TOKa NpPH MAPAJIIEIBHOM COEIMHEHUU
PE3UCTOPOB.

10. OmnpeneneHue pabOTHI AIEKTPUUECKOTO TOKA, UIAYIIET0 Yepe3 pe3UCTop.

11. OmpezneneHue MOITHOCTH JIEKTPUUYECKOTO TOKA, BBIICIISIEMOI HA PE3UCTOPE.

12. UccrnenoBanne 3aBUCHUMOCTH CHWJIbI TOKA, HUIYLIErO0 4YEpe3 JaMIIOYKYy, OT
HaNpsHKEHUS Ha HE.

13. Onpenenenue KIIJ[ narpesarens.

14. WccnenoBaHrve MarHUTHOTO B3aUMOJICHCTBHS TOCTOSIHHBIX MArHUTOB.

15. V3ydeHne MarHuTHOTO TIOJISI TOCTOSTHHBIX MarHUTOB MPU WX OOBEAMHECHUHU U
pa3aeIeHNH.

16. WccnenoBanue NeUCTBUS AIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnBITBI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbl B3aUMOJEHCTBHS KaTyIIKU
C TOKOM U MarHuta OT CUJIbl TOKA W HAPaBJIEHUs TOKA B KaTylIKeE.

18. M3yueHue nelcTBUSI MATrHUTHOTO TOJI HA MPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHue u u3yueHue padoThl JIEKTPOJBUTATEIIS.



20. 3mepenue KIIJI 351eKTpoABUTraTeIbHOM YCTAHOBKH.
21. OnmbITBI 10 MCCIENOBAHUIO SIBIICHUS DJIEKTPOMATHUTHOW  WMHIYKLIMH:
HCCJIEIOBAHUE U3MEHECHUHN 3HAYCHUs U HAIIPABJICHUS UHIYKIIMOHHOIO TOKa.
9 KUIIACC

Pasznen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe nBwkeHue. MarepuanpHass Touka. (Cucrema  OTcUéra.
OTHOCUTENBPHOCTh MEXAaHUYECKOIO JBHXKEHHs. PaBHOMEpHOE NpSAMOJIMHENHOE
nBrkeHne. HepaBHOMepHOE mpsiMosinHEHOEe nBHKeHHE. CpenHsass U MTHOBEHHAas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenune. PaBHoyckopeHHOe —mpsiMOoiMHEHoe aABmxkeHue. CB0OOJHOE
nagenue. OnbITel ['anumes.

PaBHOMepHOE aABMXKEeHHE TO OKpykHOCTU. I[lepmon u yacrtota oOpaleHwHs.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

ITepBriit 3akoH HproroHa. Bropon 3akoH Herorona. Tperuit 3akoH HprotoHa.
[TpuHIUI CYyNEepnO3ULINU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Cujia TPEHHSI CKOJBXKEHUS, CUJia
TPEHUSI TTOKOS, IPYTUE€ BUbI TPCHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpPEHHE CBOOOJHOTO
nafgeHud. J[Bmkenue mianer Bokpyr Connua. IlepBas kocmuueckasi CKOPOCTb.
HeBecomocTs u neperpysKu.

PaBHOBecue wmatepuanbHOil TOukH. AOcomOTHO TBEpHOE Teno. PaBHOBecue
TBEPIOTO TeNa C 3aKPETUIEHHON OChIO BpaleHusl. MomeHT cuibl. LIeHTp TsxecTH.

Nmnynec Tena. M3Menenue umnyibca. VMmOynbc cuiibl. 3aKOH COXpaHEHUS
UMITyJIbCca. PeakTuBHOE IBUKEHUE.

Mexanndeckasi paboTa U MOIIHOCTh. PaboTa cuil TsKeCTH, ypyrocTu, TPEHUSL.
Csa3p aHepruu u pabotel. [loTeHuManpHas >HEpPrusi Tena, MOAHSATOTO HaT
MMOBEPXHOCTHIO 3eMiu. [loTeHIIManbHas SHEPTrUs C:KaTOM NMpykuHbl. Knnetnueckas
sHeprus. TeopeMa 0 KMHETHYECKOW SHEPIUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUM.

Jemoncmpauuu.

1. Halmionenne MeXaHWYECKOTO JBMIKCHHS Tella OTHOCHTEIBHO Pa3HBIX Tel
OTCY€Ta.

2. CpaBHeHue TyTed M TPACKTOPHUM JBUXKEHUS OJHOTO M TOrO K€ Teia
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

3. HM3mepeHue CKOpOCTH M YCKOPEHHUS IPSIMOIIMHENHOTO JBHKECHMUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO IBUKEHMUS.

5. HaOmronenue nBuXeHUs Tella MO OKPY>KHOCTH.



6. HalOmtoneHne MexaHMYECKUX SIBICHUM, MPOUCXOJSIINX B CUCTEME OTCYETA
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBUKEHHM OTHOCHUTEIBHO
KaOuHeTa (PU3UKH.

7. 3aBHCHUMOCTb YCKOPEHHUS Te€jJa OT MAacChl Tella M JEUCTBYIOLIEH Ha HETO
CUJIBL.

8. HaOmroneHue paBeHCTBA CUJI IPU B3aUMOJCIHCTBUU TEIL.

9. HM3meHeHue Beca Tena MpyU YCKOPEHHOM JIBUKECHUH.

10. Ilepenaya umirynbca Ipu B3aUMOJEHCTBUU TEIL.

11. IIpeoOpazoBaHus SHEPTUU NIPU B3AaUMOJCHCTBUM TEIL.

12. CoxpaHEeHHE UMITYJIbCA MPU HEYIIPYTOM B3aUMOJICHCTBUMU.

13. CoxpaHeHue UMIyJibca Mpu abCOTOTHO YIIPYTroM B3aUMOIEHCTBUU.

14. HalGnrogeHre peakTUBHOTO JIBHYKCHUSI.

15. CoxpaHeHue MEXaHUYECKOW PHEPTUU MPU CBOOOTHOM TMaJICHHUU.

16. CoxpaHeHHE MEXaHUYECKOW PHEPrUU MNP JBUKCHUHU Teja MOJ JAEUCTBHUEM
PY>KUHBL.

Jlabopamopnuie padbomot u onvimeot.

1. KoncTpyupoBaHue TpakTa sl pa3roHa M JalbHEHIIEr0 PaBHOMEPHOIO
JBMO)KEHUS IIapUKA WM TEIEKKH.

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJBXKEHUS Opycka WIM JABUKCHUS
HIapHKa M0 HAKIIOHHOM MJIOCKOCTH.

3. OmpeneneHue YCKOPEHHsl Tela NpPU PABHOYCKOPEHHOM JIBUKEHUU IO
HAKJIOHHOM IJIOCKOCTH.

4. MHccrnenoBaHue 3aBUCUMOCTH IIYTH OT BpPEMEHU MPU PABHOYCKOPEHHOM
JIBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

5. IlpoBepka THMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JABWKEHHH 0e€3
HAYaJbHOM CKOPOCTHM TYTH OTHOCATCS KaK PSSO HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJINHAKOBBI.

6. HccnegoBaHue 3aBUCMMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT  CHJIBI
HOPMAJIBHOT'O JABJICHUS.

7. Omnpenenenne KodhPUIMEHTa TPEHUS CKOTBKCHHUS.

8. OmnpeneneHue KECTKOCTH NPYKUHBI.

9. Omnpenenenue pabOThl CUJIbI TPEHUSI TP PABHOMEPHOM JABUKEHUHU TeJa MO
TOPU30HTAIBHOM MTOBEPXHOCTH.

10. Ompenenenue padOTHl CUJIBI  YIPYrOCTH TMpU  HNOABEME TIpy3a C
MCIIOJIb30BaHUEM HETOJBH>)KHOTO Y TIOJIBUAKHOTO OJIOKOB.

11. M3ydeHune 3aK0HA COXpPAaHEHHS SHEPTUH.

Pasznen 9. Mexanu4yeckue Kojie0aHUs ¥ BOJIHBI.



Konebarenvbnoe aBuxkeHue. OCHOBHBIE XApaKTEPUCTUKH KOJICOAHWI: MEPHUOI,
4acToTa, aMILIATyaa. MaTtemMaTHu4eCcKUil U NPYKUHHBIA MasTHUKU. IIpeBpainenue
SHEPruu MpH KOJIeOATEIHHOM JBUKEHUU.

3aryxaromue KOJ1eOaHHUs. BrinyxxneHHbIe KoJie0aHuUs. Pe3onanc.
Mexannyeckue BoJIHbL. (CBOWCTBa MeEXaHWYEeCKHX BOJH. [IpoposibHblE U
IonepeyHble  BOJIHBL. JInMHA BONHBI M CKOPOCTh €€ pacnpOCTPaHEHMS.
MexaHnnyeckue BOJIHBI B TBEPAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka W BbicOoTa TOHA. OTpaxkeHue 3Byka. MHGpa3Byk u
YIIBTPA3BYK.

Jemoncmpayuu.

1. HaOmonenue xoneGaHui Ten MOJA ACHCTBUEM CHIIbI TSXKECTU M CHJIBI
YIPYTOCTH.

2. HaOmronenue konebaHuil rpy3a Ha HUTH U HA MPY>KUHE.

3. HabGmroneHue BhIHYXIEHHBIX KOJIEOAHUN U Pe30HAHCA.

4. PacnpoctpaneHue MpoI0JIbHBIX U MOMEPEUYHBIX BOJH (Ha MOJIEIH).

5. HaGmroneHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHYECKUI PE30HAHC.

Jlabopamopnuie padbomot u onvimot.

1. OmnpeneneHue 4acTOThl U IEPHOJa KOeOaHU MaTeMaTHUYeCKOro MasiTHUKA.

2. OmnpeneneHue 4acTOTHI U MEPUOJIa KOJIEOaHUN PYKUHHOTO MasiTHUKA.

3. HccrnenoBanue 3aBUCHUMOCTH TMepuoja KoJieOaHUM IMOABEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. HccnenoBanue 3aBUCUMOCTH Tepuoja KoJieOaHUN MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IlpoBepka HE3aBUCUMOCTH TEpHOJa KoJeOaHWUW Trpy3a, MOJBEIICHHOIO K
HUTH, OT Macchl Ipy3a.

6. ONBITBI,  JIEMOHCTPUPYIOUIME  3aBUCUMOCTh  IEpUOAa  KoJeOaHUH
MPYKUHHOTO MASITHUKA OT MACCHI TPy3a U KECTKOCTH MPYKUHBI.

7. VI3mepeHue ycKOpeHHsI CBOOOJHOTO MaJeHUS.

Pasnea 10. DiieKTpOMarHuTHOE MOJIe ¥ 3JIEKTPOMATHUTHBIEC BOJHBI.

DNEeKTPOMAarHUTHOE roJje. DNEeKTpOMAarHUTHbBIE BOJIHBL. CaoiicTBa
3NEKTpOMarHuTHoIX BOJIH. [llkama snexkrpoMarHuTHBIX BOJIH. Mcmosib3oBaHue
AIEKTPOMArHUTHBIX BOJIH JUJII COTOBOM CBSA3U.

OnexTpomarHutHas npupoaa csera. CkopocTe cBeTa. BoaHOBBIE CBOiCTBa
CBETA.

Jemoncmpauuu.

1. CBoiicTBa 3JE€KTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOICTBA CBETA.

Jlabopamopnwie padbomot u onvimol.



1. M3yueHue CBONCTB AJIEKTPOMArHUTHBIX BOJH C TOMOIIbIO MOOWIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbBIE SIBJICHUS.

JlyueBasg Moznens cera. Mcrounuku csera. lIpsMonuHeiiHOe paclpocTpaHEeHue
ceeta. 3atMenust Connua u Jlynel. Otpaxenue cpeta. [Imockoe 3epkano. 3aKoH
OTpaXEHUs CBETA.

[Ipenomnenue cBeta. 3akoH mnpenomsieHUuss cBera. [lomHOEe BHYTpEeHHEE
OTpaXxeHue cBeTa. VCcnonb30BaHHE TOJHOTO BHYTPEHHETO OTPAXEHHUS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xon nyueii B nun3e. Ontuueckas cucrema doTtoanmnapara, MUKPOCKOIIA
u Teneckona. ['na3 kak ontuyeckas cucreMma. biim30pykoCcTh U TaIbHO30PKOCTb.

Paznoxxenne Oenoro cBeta B crnekTp. Omnweitel  Hpetorona. Croxenue
CIIEKTpaJbHBIX IBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpssmMosHEHHOE pacpOCTPaHEHUE CBETA.

OTtpaxkeHue cBerTa.

[Tonyuenue n300pa>keHUH B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJax.
[Ipenomnenue cBeTa.

Onrtryeckuil CBETOBO/I.

Xon ydelt B coOuparomien JuH3e.

XoJ JIydeu B pacCeHBarolleH JINH3E.

[Tony4yenue nzo0paxeHnt ¢ TOMOIIBIO JHH3.

[Tpuniun peictBus ¢oToarnmnapata, MUKPOCKONA U TEJIECKOIA.

10. Moxuens riasa.
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11. PaznosxeHue 6enoro cBeTa B CIIEKT).

12. Tlomyuenue 6enoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnuie pabomot u onvimot.

1. HccnepgoBaHue 3aBUCHUMOCTH yria OTPaKEHUSI CBETOBOrO Jiyya OT Yrjia
MaJICHHUs.

2. H3ydenne XxapakTepUCTHK M300paKEHUS MPEAMETa B TUIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yria MPEIOMIJIEHUSI CBETOBOTO Jiydya OT yria
MaJIeHUs Ha TPAHUIIE «BO3AYX—CTEKIIO».

4. Tlomydenue n300paxeHU ¢ MOMONIBI0 COOUPAIONIEH JIHH3BI.

5. Omnpenenenue (POKYyCHOTrO pacCTOSHUS M ONTHYECKOM CHIIbI cOOMparoniein
JIUH3BIL.

6. ONBITHI O PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OmnbITBl MO BOCHPHUSTHIO 1BETa MPEIMETOB MPU UX HAONIOACHUU Yepe3
I[BETOBBIEC (PUIIBTPHI.

Pa3gesa 12. KBaHTOBBIE SIBJICHHS.



Oneitel Pezepdopna u mianerapHas monens atoma. Mopenbs atoma bopa.
Hcnyckanue u nornonieHue ceeta atomoM. KBaHThl. JInHeuaTbie CIEKTPHI.

PanunoaktuBHOCTh. Anbda, OeTa- u ramma-usnydeHus. CTpoeHHE aTOMHOIO
anapa. HyxkimoHnas wmoaens aroMmHoro sgpa. HMsoromel. PaauoaxtuBHBIE
npeBpaienus. [lepuon nmonypacmanga aTOMHBIX SIEP.

SnepHble peakuuu. 3aKOHBI COXPAaHEHMs 3apsIOBOIO M MacCOBOTO YHCET.
OHeprusi CBsi3M aToMHBIX sifep. CBsi3b Macchl M 2Hepruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku sueprun CosiHIIa U 3BE3].

Anepnas sHepretuka. JIeHUCTBUS paguOAKTUBHBIX W3JIYYCHHH Ha JKUBBIC
OpTaHU3MBlI.

Jemoncmpayuu.

1. CnexTpsl U31y4EeHHS U TIOTJIOIICHUSI.

2. CrexkTpsl pa3IMYHBIX Ta30B.

3. Cnextp Bojopoaa.

4. HaOmonenue TpekoB B kamepe Buibcona.

5. Paborta cu€Tunka MOHU3UPYIOIIHUX U3TYUESHH.

6. Perucrtpanus u3aydeHus: IPUPOIHBIX MUHEPATIOB U TIPOTYKTOB.

Jlabopamopnuie padbomot u onvimot.

1. HaOmroneHue CrulonIHbIX U JIMHEHYAThIX CIIEKTPOB U3ITYUECHHUS.

2. MHccnenoBaHue TPEKOB: M3MEPEHHUE SHEPIUU YACTHIIBI 10 TOPMO3HOMY ITyTH
(o pororpadusm).

3. 3mepenue paqnoakTUBHOTO (OHA.

IToBTOPUTEIBLHO-00001IAO AT MOTYJIb.

[ToBTOpUTETHEHO-0000MMIAIONNN MOIYNH MPEAHA3HAYEH NIJISI CHCTEMATH3aIlluu |
0000IIIeHNsT TTPEAMETHOTO COJIEP)KaHUSI M OIBITA JICATEIHBHOCTH, TPUOOPETEHHOTO
IpU M3YYEHUHM BCEro Kypca (pu3uku, a Takke i TOJTOTOBKM K OCHOBHOMY
rOCYJapCTBEHHOMY JK3aMEHY MO0 (H3MKe 1Ji1 00YyJarolmuXCs, BBIOPABIIUX 3TOT
y4eOHBIH TpeIMeT.

[Ipn u3yyeHHH HAHHOTO MOJYJIA PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUJbI
JIESITENbHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS MOCTHXKCHHUE MPEIMETHBIX H
METaNpeIMETHBIX  IJIAHUPYEMBIX  Pe3ylbTaToB  OOydeHus, QopMupyercs
€CTECTBEHHOHAYYHAsITPAaMOTHOCTh: OCBOCHUE HAy4YHBIX METOJIOB HCCIEJI0OBaHUS
SBIICHUA TIPUPOABl M TEXHHWKH, OBIAJCHUE YMEHUSMH OOBACHATh (HU3UUECKUE
SABJICHUSI, TPUMEHSS TOJIyYeHHbIE 3HAHHUS, pelaTh 3aJadyd, B TOM YHCIIE
KaueCTBEHHBIE U HKCIIEPUMEHTAIBHBIE.

[IpuHUMNINATBHO JNEATENbHOCTHBIA XapaKTep JAHHOTO paszjena peaau3yeTrcs 3a
C4€T TOTO, YTO OOYYAOIINECS BBHIMOIHSIIOT 3aJaHMs, B KOTOPBIX UM MIPEIJiaracTcs:

Ha OCHOBE TIOJYYEHHBIX 3HAHUM paclo3HaBaTb M HAy4YHO OOBACHSITH
(du3nUecKue sIBJICHUS B OKPY>KaOIIel IPUPOJIe U MOBCEAHEBHOMN KU3HH;



UCII0JIb30BaTh HAay4YHbIE METOJbl UCCIENOBaHUSA (U3HUECKUX SIBJICHUI, B TOM
quclie JUIsl IPOBEPKU TMIOTE3 U MOJTYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAyYHBIE OCHOBBI Ham0OJie€ BAXKHBIX JIOCTUKEHUN COBPEMEHHBIX
TEXHOJIOTUM, HAallpUMeEpP, NPAKTUYECKOTO0 UCIOJIb30BAHUS Pa3INYHbIX UCTOYHUKOB
SHEPrUy Ha OCHOBE 3aKOHA MPEBPAILECHUS] U COXPAHEHMSI BCEX M3BECTHBIX BHJIOB
SHEPrUu.

IINIAHUPYEMBIE PE3YJBbBTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yuenne ¢pu3nku Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsI HAMpPaBICHO
Ha JIOCTHXKEHUE JIMYHOCTHBIX, METAMPEIMETHBIX U TIPEAMETHBIX 00pa30BaTEIbHBIX
PE3YyIABTATOB.

B pesynbraTe u3ydenus pu3nkyd Ha ypOBHE OCHOBHOTO 0OIIEero o0pa3oBaHuUs
y obOyuyatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
YaCTH:
1) naTpHOTHYECKOTO BOCIIUTAHHUS:
- MPOSIBIICHHE HMHTEpeca K HUCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHUKCKOMN
(bu3nUecKor HAyKu;
- IGHHOCTHOE OTHOIIIEHUE K IOCTHXKEHUSM POCCUUCKUX YUEHBIX-(DU3HKOB;
2) rpa:kKIaHCKOr0 U YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:
- TOTOBHOCTh K AaKTMBHOMY Y4YacTUIO B OOCYXIEHHUM OOIECTBEHHO3HAUMMBIXU
ATUYECKUX TPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JTOCTHXKECHHI
[1)76370 478
- OCO3HAaHHE BAXXHOCTH MOPAIbHO-3TUYECKUX NPUHUHUIIOB B JEATEIbHOCTU
YYEHOTO;
3) 3¢TeTHYECKOr0 BOCIIMTAHUS:
- BOCTIPUATHE JCTETUYECKHX KadecTB (PU3MYECKON HayKu: €€ TapMOHUYHOTO
MIOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:
- OCO3HAHUE LEHHOCTH (PU3UUYECKON HAYKH KaK MOUIHOTO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHUM, BaXKHENIIEH COCTABISIONIEN KYJIbTYPBI,
- pa3BUTUE Hay4YHOM JI0OO3HATEIBPHOCTH, HWHTEpPECa K HCCIEI0BATEIbCKOMN
NEeATEeNIbHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbS H IMOLUMOHAJBHOI0 0JIATOMOJYYHS:
- OCO3HAaHME IIEHHOCTHM Oe3omacHoro o0pa3a JKH3HAU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH MpaBWUI 0OE30MaCHOrO TMOBEJICHHUS Ha



TpaHCIOPTE, HA JIOpPOrax, C SJIEKTPUUECKUM M TEIUJIOBBIM OOOpYyJAOBaHHUEM B
JOMAITHUX YCIOBUAX;

- c¢(hOpMUPOBAHHOCTH HaBbIKA pedICKCHH, IPU3HAHUE CBOETO MpaBa Ha OIMIHUOKY U
TaKOr0 )K€ MpaBa y IPYyroro 4eaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS

- aKTUBHOE Yy4YacTHE B pEIICHUU NPaKTUYECKUX 3a7ad (B paMKax CEMbH,
0o0pa3oBaTeIbHON OpraHu3alyi, ropoja, Kpasi) TEXHOJOTUUECKON U COIMaJIbHOM
HaIPaBJICHHOCTH, TPEOYIOUIUX B TOM YHUCIIEe U (DU3NYECKUX 3HAHUK;

- UHTEPEC K MPAKTUUECKOMY M3Y4YEHUI0 npodeccuit, CBSI3aHHBIX C GU3UKOM;

7) 3K0JIOTHY€eCKOT0 BOCTIUTAHMS:

- OpUEHTaIMs HA IPUMEHEHUE (PU3NUECKUX 3HAHUM JJIsl PEIICHHS 3a/1ad B 00JaCTH
OKpY’KaroIel Ccpejpl, TUIAHUPOBAHUS TIOCTYNKOB W OIEHKH HX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

- OCO3HaHHME TIJ00aLHOTO XapakTepa 3KOJIOTHYECKHX MpoljieM W MyTed Hux
pelieHus;

8) amanTanuum K W3MEHSIIONIUMCH YCJOBUSIM COHHUAJIBHOW M TPUPOAHOM
cpeabl:

- MOTPEOHOCTH BO B3aMMOJCHCTBUM MPU BBHITIOJHEHUH HCCIICIOBAHUN U MPOCKTOB
¢du3znueckoi HaMpPaBICHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSM JPYTHX;

- TIOBBIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
JeSITENBHOCTD;

- OTpeOHOCTh B ()OPMHPOBAHUU HOBBIX 3HaHUM, B TOM 4YHciie (HOpPMYyIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O QU3HUECKUX 00BEKTaX U SIBICHUSX;

- Ooco3HaHHE ACHUIIMTOB COOCTBEHHBIX 3HAHMK M KOMIIETCHTHOCTEH B 00JIaCTH
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- IJIJAHUPOBAHKE CBOETO PA3BUTHS B IPUOOPETECHUH HOBBIX (PU3MUECKUX 3HAHUI;

- CTpEMJICHHE aHAJIM3UPOBATH M BBISABIISATH B3aHMMOCBSI3HM MPUPOJIBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOIb30BaHHEM (U3HUECKUX 3HAHUIA;

- OLIEHKa CBOMX [JEWCTBUM C YUYETOM BIIMSHUS Ha OKPYXAIIIYK Cpeny,
BO3MOKHBIX TJI00AJIbHBIX MOCIEACTBUM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapraTe ocBOeHHS mporpaMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO
oOmrero odpa3oBanus y o0ydaromierocs OyayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YICOHBIC ICHCTBHUS.

ITo3naBaTebHBbIE YHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHﬂ



Bba3oBble Joruveckue aeicTBus:

e BBIBIATh M XapaKTePU30BaTh CYIICCTBCHHBIC TNPHU3HAKA OOBEKTOB
(ssBIEHUM);

e YCTAaHABJIMBAThH CYIICCTBECHHBIM NMPHU3HAK KJIacCU(DHUKAIIMU, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

e BBHIABJIATH 3aKOHOMEPHOCTH W TPOTHBOPEUHUS B PacCMaTPUBAEMBIX (aKTax,
JTAHHBIX ¥ HAOJIOICHUSX, OTHOCSIINXCS K (DU3UYCCKUM SIBIICHUSM;

e BBIABIATH TMPUYUHHO-CICJACTBEHHBIC CBS3W TPU HM3YyYECHUU (PUIHUECKHUX
SIBJICHUA ¥ TIPOILIECCOB, JieJIaTh BBIBOABI C HCIIOJIB30BAaHUEM JICTYKTUBHBIX U
WHAYKTHBHBIX ~ YMO3aKIIOYCHHUW, BBUIBUTATh THUIIOTE3bI O  B3aUMOCBS3SIX
(du3HYECKUX BETUYMH;

e CaMOCTOSTEIILHO BHIOMpATH CITOCOO perieHus yuyeOHOW (Pu3nUecKor 3aaadn
(cpaBHEHHE HECKOJBKMX BapUaHTOB PEIICHUsS, BHIOOP HaubOOsee MOIXOASIICTO C
y4ETOM CaMOCTOSTEIBLHO BBIJICICHHBIX KPUTEPHECR).

Ba3oBble ucciienoBaTe/IbCKHE TeHCTBHSA

e WCIIOJIb30BaTh BOMPOCHI KaK UCCICAOBATCIbCKII HHCTPYMEHT TIO3HAHUS;

e TIPOBOJUTH MO CAMOCTOSITCJIBHO COCTABJICHHOMY IUIaHY OIIBIT, HECJIOXKHBIN
(du3nUeCKHil SKCIIEPUMEHT, HEOOJIBIIIOE HCClIeIoBaHNE (PU3UUECKOTO SIBJICHHUS;

e OIICHMBAaTh Ha TPUMEHHUMOCTh M  JOCTOBEPHOCTh  HWH(MOPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WIIH SKCIIEPUMEHTA;

e CaMOCTOATENTHHO (HOPMYIMPOBATH OOOOIIEHUS M BBIBOJBI IO pe3yJbTaTaM
POBEIEHHOTO HAOJIIOICHUS, OTIBITA, UCCIIEOBAHMS;

e TIPOTHO3UPOBATH  BO3MOXKHOE  JalbHEHIIEe  pa3BUTHE  (PUIMUECKUX
NPOIIECCOB, a TakKXKe BBIJBUTaTh MPEIAINOJIOKEHUSI 00 HX Pa3BUTHH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

e TPUMEHSTH PA3TUYHBIC METOAbl, MHCTPYMEHTBHI M 3aIlPOCHI MPHU TMOHUCKE U
otOope nHpOpMaIIMU WU JAHHBIX C YUETOM MPEAJIOKEHHONU YIeOHOH (HU3UIECKOM
3a/1auu;

e AHAIM3UPOBATH, CHUCTEMATH3UPOBATh U WHTEPIPETUPOBATH HHOOPMAIUIO
Pa3TUYHBIX BUJOB M (JOPM TIPEACTABICHHUS,

e CaMOCTOATENTHHO BBIOMpATh ONTHMAIBHYIO  (QOpMY  TpEICTaBICHUS
uHQOpPMAIIMM W WUTIOCTPUPOBATH pEIIaeMble 3aJadll HECIOKHBIMH CXEMaMH,
auarpaMMaMu, HHOW TpaduKoi 1 nX KOMOMHAIMSMHU.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

e B XOJI¢ OOCYXICHHS ydyeOHOTrO MaTepuala, pe3yJbTaToB 1abopaTOpPHBIX
paboT W TPOEKTOB 3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXKTaeMOW TEMBbI U
BBICKA3bIBaTh WJICW, HAIlCJICHHBIC Ha pEIICHWE 3aJa4dl W  IOJJIepKaHUe
0J1aroKeaaTeIbHOCTH OOIICHHS,



e COIIOCTaBISITH CBOM CYXXJECHUS C CY)KIICHUSIMU IPYTHX YYaCTHUKOB JHAJIOTa,
OOHaApYXHBATh Pa3IN4ne U CXOJICTBO MO3UIINIA;

e BBIPAXaTb CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

o MyOJWYHO MPEICTaBIATh PE3YyIbTATHl BBIOJIHEHHOTO (PU3NYECKOTO OMBITA
(9KCTIEpUMEHTA, UCCIIeIOBAHMSI, IPOCKTA);

e TIOHUMAaTh M HCIOIH30BATh MPEUMYIIECTBA KOMAaHIHONW U WHAMBHIYAIBHON
paboThI MPU PEelIeHNH KOHKPETHON (PU3UUEeCKOil MpoOIeMbl;

e TPUHUMATH IEIHU COBMECTHOMN JIEATEIHHOCTH, OPTraHU30BBIBAThH JCHCTBUS 1O
e€ JOCTWKEHUIO: paCIpelessiTh PO, OOCYKIaTh MPOLECChl U Pe3yJbTaThl
COBMECTHOM pabOoThI, 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;

e BBINOJIHATH CBOIO YacTh pabOTHI, JOCTUTasi Ka4eCTBEHHOTO pe3ysbTara Mo
CBOEMY HAIpPaBICHUI0O M KOOPAWHUPYS CBOU JEHCTBUS C JPYTHMH YJICHAMH
KOMAaH/IbI;

e OIICHWBATh KAUeCTBO CBOETO BKIaJa B OOMIMA TPOAYKT IO KPUTEPHSIM,
CaMOCTOSITENTFHO C(HOPMYITHPOBAHHBIM yUYACTHUKAMU B3aHMMOCHCTBHS.

PeryasiTUBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

e BBIABISATH MTPOOJIEMBI B )KH3HEHHBIX M YICOHBIX CUTYAIUSIX, TPEOYIOMIMX IJIs

petreHust GU3NIECKUX 3HAHMIA;

e ODHCHTHUPOBATHCS B  PA3IUYHBIX  [OJXOAaX MPHUHITHA  PEIICHUH

(MHIUBUAYATBHOE, TIPUHSATUE PEIICHHS B TPYIIE, IPUHATHE PEIICHUN TPYIIION);
e CAMOCTOSTEIHHO COCTaBIATH AITOPUTM PEIICHUS (PU3NUCCKOW 3aaddl WIIH
IUIaHA WCCIICIOBaHMsI C YY6TOM MMCIOIIMXCS PECYypCcoB W COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATH MIpe jlaraeMbie BAPUAHTHI PEIICHHIA;

e JIeJaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIIICHHE.
CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJJIEKT:

e JaBaTh aJICKBATHYIO OIICHKY CUTYaIllUH U MPeJIaraTh TUIaH €€ U3MEHEHUS;

e OOBSACHATh TPHUYUHBI  JIOCTHKEHHUS  (HEIOCTH)KCHHS)  PE3yJIbTaTOB
JeSTEIHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

e BHOCHUTH KOPPEKTHBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJ BBIMOJHEHUS
(Gu3MUECKOr0 WCCIAEAOBAHMS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MECHUBIINXCS CUTYaIlui, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;

e OIICHWBATH COOTBETCTBHE PE3YNIbTAaTa IEIN U YCIOBUSIM;

e CTaBUTH CeOsl HA MECTO JPYroro 4eJIOBEeKa B XOJI€ CIOpa WM JUCKYCCHHU Ha
HAy4YHYIO TEMY, TOHUMAaTh MOTUBBI, HAMEPEHHSI U JIOTUKY JPYTrOro;

e TIPHW3HABATH CBOE MPABO HA OMMOKY MPHU peHIeHUU (PU3NISCKUX 3a/1a4 WU B
YTBEPKJICHUSX HA HAYYHBIC TEMBI U TAKOE )K€ MPABO JAPYTOTO.



NPEAMETHBIE PE3YJIbTATBI

K koniy oOydyenus B 7 kJjacce mpeIMETHBbIE Pe3yibTaThl Ha 0A30BOM ypPOBHE
JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e  HCIIOJB30BaTh MOHATHS: (UUUECKUE U XUMUYECKUE SBJICHUS, HAOIOICHUE,
OKCIEPUMEHT, MOJENb, TUIOTE3a, CAUHUIBI (PU3MYECKUX BEIUYUH, aToM,
MOJIEKYyJa, arperaTHble COCTOSIHMS BellecTBa (TBEpIOE, KHUIKOE, ra3000pa3Hoe),
MEXaHWYeCKoe JBIDKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJUHEHHOE),
TpPaeKTOpHs, paBHOJEUCTBYIOIIas cuia, neopmarus (ympyras, IMjacThyeckas),
HEBECOMOCTb, COOOIIAIONIUECS COCY/IbI;

e paznuuaTh sBieHus (AudQy3us, TEMIOBOE [BM)KCHUE YaCTUI[ BEIIECTBA,
pPaBHOMEpHOE JBWKEHHUE, HEPABHOMEPHOE JIBIKCHHUE, MHEPIIUS, B3aUMOJICHCTBUE
TeJ, paBHOBECHME TBEPIBIX TEN C 3aKPEeIUIEHHOW OChbIO BpallleHUs, Iepeaaya
JaBJIeHUs] TBEPABIMU TeJIaMH, >KUJKOCTSIMU U Ta3amu, aTMochepHOe HaBJCHUE,
IJIaBaHUE TeJ, TPEBPAIICHUS MEXaHMYECKOW DSHEPruu) IO ONUCAHUIO UX
XapaKTEePHbIX CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIMIMX JaHHOE
¢duznueckoe sSBICHUE;

e pacmo3HaBaTh TMPOSBJICHUE  M3YYCHHBIX  (U3UUYECKUX  SBJICHUH B
OKpYXaIollleM MHUpPE, B TOM 4YHcie (U3NUECKHE SBICHHUS B MPUPOJE: MPUMEPHI
JIBUKEHUSI C PA3IMYHBIMU CKOPOCTSIMU B JKMBOW U HEKMBOW MpPUPOJIE, JCHCTBHE
CWJIbl TPEHHUS B MIPHUPOJIE U TEXHUKE, BIUSHUE aTMOC(PEPHOTO AaBICHUS HA KUBOU
OpraHusM, IUJIaBaHuWE pBIO, phIYard B TeEJ€ YEJIOBEKa, MPHU ITOM MEPEBOAMTH
NPAaKTUYECKYI0 3a7adyy B y4eOHYI0, BBIJCIATh CYIIECTBEHHbIE CBOMCTBA
(mpu3Haku) GU3NICCKHUX SBICHUN;

e OIKCHIBATh M3YyYCHHBIE CBOWCTBA TEN U (PU3UUYECKUE SBICHUS, UCIOJIB3YS
dusznueckre BeNMUMHBI (Macca, OO0OBEM, IUIOTHOCTH BEIIECTBA, BpEMS, IIyTh,
CKOPOCTb, CPEIHSsSI CKOPOCTb, CHJIa YIPYTrOCTH, CHUJia TSHKECTH, BEC Teja, CHIia
TpeHusl, AaBieHHe (TBEPIOTO Tena, XUAKOCTHU, Tras3a), BBITAJKHUBAIOIIAS CHJIA,
MeXaHW4JecKass paboTa, MOIIHOCTh, IICYO CHIIBI, MOMEHT CHJIBI, KO3 UIueHT
MOJIE3HOTO JIEUCTBUS MEXAaHU3MOB, KUHETUYECKAsl U MOTEHINAIbHAS SHEPTus), IpU
OMHMCAHWH TPABUIIBHO TPAKTOBATh (U3UYECKUN CMBICT HCIOIB3YEMBIX BEIUYHH,
ux oO0OO3HaueHUsT M eAUHUIB (HU3UYECKUX BEIUYMH, HAXOAUTh (OpPMYIIHI,
CBSI3BIBAIONINE JTAHHYIO (PM3MYECKYIO BEIHYHUHY C IPYTUMU BEIMYMHAMH, CTPOUTH
rpad Ky U3y4eHHBIX 3aBUCUMOCTEN (PHU3NYECKUX BEITUYHH;

e XapaKTepU30BaTh CBOWCTBA TeN, (HU3WYECKHUE SBICHHUS U TIPOIECCHI,
UCIIOJb3Yys MpaBuia CIOXKEHUS CUil (BIOJb OAHOM mpsiMoil), 3akoH ['yka, 3aKoH
[lackans, 3akoH ApxuMena, NpaBUIO paBHOBecUs pbluara (0JI0Ka), «30JI0TOE
MPaBUJIO» MEXAaHMKH, 3aKOH COXPAHEHUS MEXaHUYECKOW SHEpruu, npu 3STOM
JlaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA W 3aMHUCHIBATh €r0 MaTeMaTH4YeCKOe
BBIPAKCHUC;



e OOBACHATH (PU3HUECKUE SBJICHUSA, IPOLECCHl U CBOMCTBA TEJ, B TOM UUCJE U
B KOHTEKCTE CHUTyallUdl NPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BbIABIATH
MPUYUHHO-CJIE/ICTBEHHbIE CBA3H, CTPOUTh OOBICHEHHE U3 1—2 JIOrMYECKHX LIaroB
¢ onopoil Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NYECKUX SABJICHUHN, (DU3UUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

e pemath pacu€THble 3a/au B 1—2 nelcTBUSI, UCHIOIb3YS 3aKOHBI U (POPMYIIHI,
CBS3bIBAIOIIME (PU3NYECKUE BEJIUMYHMHBI: HAa OCHOBE aHajiu3a YCIOBHUS 3aJauyd
3aMMChIBaTh KPATKOE YCIOBHE, MOJCTABIATh (PU3NUECKHE BETUUYUHBI B (DOPMYJIBI U
OPOBOAUTH Pacu€Thl, HAXOJUTh CIIPABOYHbBIE TAHHbBIE, HEOOXOAUMBbIE JIJISI PEIICHMUS
3aJ1ay, OLIEHUBATh PEATUCTUYHOCTD NOJYUeHHOU (PU3NUECKOI BEIUUNHBI;

e pacro3HaBaThb MNpPOOJEMbI, KOTOpblE€ MOHO pEUIUTh MpU TOMOIIU
(¢u3nuecKuX METOJO0B, B OIHUCAHUU MCCIEOBAaHUS BBIJICIATh IPOBEPSIEMOE
OpeanoyioxkeHue (TUnoTe3y), pasziuyaTb W HMHTEPIPETUPOBATH IMOTYUYEHHBIH
pE3yNbTaT, HAXOUThH OIMOKH B XOJ€ OIbITA, JeJIaTh BBIBOJIBI IO €T0 pe3yibTaTaM;

e TPOBOJAMTH OMbBITHI IO HAOIIOCHUIO (PU3MUECKUX SIBICHUN WU (PU3UUECKUX
CBOMCTB Ten: (opMylupoBaTh MPOBEPSEMbIE MPEANOJIOXKEHUs, COoOUpaTh
YCTAHOBKY U3 TMPEAJIOKEHHOTO0 OO0OpYyJOBaHUS, 3alUChIBaTh XOJ OMbITa MU
(bopMynHpoBaTh BHIBOABL

e  BBINOJHATH IPSIMbIE U3MEPEHHUS PACCTOSHUS, BPEMEHH, MacChl Tella, 00bEMa,
CWIbl U TEMIIEpaTyphbl C HCIIOJIH30BAHUEM AHAJIOTOBBIX UM LU(PPOBBIX MPUOOPOB,
3aMMChIBaTh NOKa3aHUs MPUOOPOB € YUETOM 3aJJaHHOM aOCOIOTHOM MOTPEUTHOCTH
U3MEPEHU;

e TPOBOAMUTH MCCIEIOBAaHUE 3aBUCHUMOCTH OJHOW (DPU3MYECKOW BEIUYUHBI OT
OPYroil C MCMOIb30BAaHUEM MPSAMBIX U3MEPEHUN (3aBUCHMOCTH IyTH PaBHOMEPHO
JIBIKYIIETOCsS. TeJa OT BPEMEHHM JBHWKECHHS TE€Ja, CHUJIbI TPEHUS CKOJIBKEHHUS OT
Beca TeJa, KauecTBa 00padOTKH MOBEPXHOCTEHN TeNl M HE3aBUCUMOCTH CHJIBI TPEHUS
OT IUIOIIaAN COMPUKOCHOBEHHMS TEJ, CHIIbl YIPYTrOCTH OT YIJIMHEHUS IPYKUHBI,
BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTpYKEHHOM YacTH Tela U OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH TeEJa, OT INIyOMHBI, HA KOTOPYIO
MOTPYXKEHO TeJ0, YCIOBUH TJIaBaHUSA TEJ, YCIOBUI paBHOBECHS pbluara 1 OJI0KOB),
y4acTBOBaTh B IUIAHWPOBAHUU Yy4e€OHOTO HCCIEAOBaHUS, COOMPATh YCTAHOBKY U
BBIMOJIHATh ~ U3MEPEHUs, Cleaysd MpeAJIOKEeHHOMY IUIaHy, (PUKCHUPOBATh
pe3yabTaThl  MOJYYEHHOM 3aBUCHUMOCTH  (PU3MYECKMX BEJIMYMH B  BHJE
OpeJIOKEHHBIX Ta0null | TpapuKoB, JAelaTh BBIBOJABI 10 pe3yjbTaTam
HCCIIEIOBAHNS;

e TMPOBOAUTH KOCBEHHBIE H3MEPEHUS (PU3NYECKUX BEIMYUH (IUIOTHOCTH
BEILIECTBA XKUIAKOCTH WM TBEPAOrO TEJA, CWJIA TPEHHS CKOJIBKEHHUs, AABICHUE
BO3/1yXa, BBITAJIKMBAIONIAs CWJA, ACHUCTBYIOIIAS HA IOTPYXKEHHOE B JKUIKOCTH
Teno, KO3(DPUUUEHT MOJEe3HOr0 JEWCTBUS MPOCTHIX MEXaHU3MOB), ClEays



MPEVIOKEHHOW ~ MHCTPYKIUU: TPU  BBINOJHEHUM  U3MEPEHUM  coOupaTh
AKCIEPUMEHTATBHYIO YCTAHOBKY U BBIYUCISATH 3HAUCHUE UCKOMOU BEIMYHHBI,

e coOxofaTh MpaBujia TEXHUKU O€30MACHOCTU MpU paboTe ¢ J1abOpaTOPHBIM
0o0opy10BaHUEM;

e yKa3blBaTh MPUHIUIIBI JEUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETp, AMHAMOMETp, COOOIIAIOIIUECS COCYIbl, OapoMeTp, phblyar,
TTOJIBMYKHBIN U HETIOABMIKHBIN 010K, HAKJIOHHAS IUIOCKOCTD;

e XapakTepu3OBaTh MPUHIMUIBI JEHUCTBUS  W3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa WX ONMHUCAHUS (B TOM YHUCIE: MOIIUITHUKH,
YCTPOMCTBO BOJONPOBOAA, THUAPABIMYECKUNA TIPECC, MaHOMETpP, BBICOTOMED,
NOPIIHEBOM HAcOC, apeoMeTp), HMCIOJb3ys 3HAaHMUS O CBOMCTBaxX (HU3MUYECKUX
SIBJICHUN U HE0OXO0UMbIe (PU3UUecKue 3aKOHbI U 3aKOHOMEPHOCTH;

e TPUBOAUTH MPUMEPHI (HAXOIUTHh MH(OPMAIIMIO O TIPUMEPax) MPAKTUUECKOTO
UCIIOJIB30BaHUS (PU3MUECKUX 3HAHWUW B TOBCEIHEBHON JKU3HU JIJII OOCCIICUCHHS
0€30MacHOCTU TPU OOpalleHUH ¢ MpubopaMu U TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHHUS 3J0pPOBbS M COOJIIOJICHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKpY’Karoue cpeae;

e OCYIIECTBISITh OTOOp HWCTOYHUKOB wuH(Mopmanuu B HHTepHere B
COOTBETCTBHH C 3aJaHHBIM IIOUCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUN
U MyTEM CpaBHEHUS PA3NIMYHBIX MCTOYHUKOB BBIIENSATH MHGOPMAILIMIO, KOTOpAs
ABJIIETCS POTUBOPEYMBOM MIIM MOXKET OBITh HEJOCTOBEPHOI;

e HCHOJB30BATh IMPHU BHITOJIHEHUH YYEOHBIX 3aJJaHUi HAYYHO-TIOMYJISPHYIO
TuTeparypy (pusmdyeckoro conaepaHus, CIPaBOYHbIE MaTepHUalbl, PECypChl CETH
WNuTtepHer, Bmanerp nNpuéMaMu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUS
uH(OpMaIMK U3 OJHOM 3HAKOBOM CUCTEMEI B JIPYTYIO;

e CO3/aBaTh COOCTBEHHBIC KpAaTKHWE MUCHMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 HCTOYHHKOB MH(MOpMAIMU (HU3HUECKOTO COJAEPKaHUS, B TOM YHUCIE
myOIUYHO JeNaTh KpaTKue COOOIIEHHS O pe3ysibTaTax MPOCKTOB MW YYEOHBIX
HCCIIEIOBAHUM, IPU 3TOM TIPaMOTHO MCIOJIB30BaTh W3YUYEHHBIM MOHATUNHBIN
anmapar Kypca (GU3HKH, COMPOBOXKIATh BHICTYIUICHHE MTPE3EHTALIUCH;

e TpU BBIMOJHEHUU YYEOHBIX TPOEKTOB W HCCIEIOBAHUN pacHpenesTh
00S3aHHOCTH B TPYMIE B COOTBETCTBUH C MOCTABIECHHBIMH 3aJladyaMU, CJICIUThH 3a
BBITIOJIHEHUEM IUJIaHA JEMCTBUM, aJE€KBaTHO OLEHHUBATh COOCTBEHHBIN BKJIAJ B
NEATEeNIbHOCTh  TPYIIIbI, BBICTpAWBaTh KOMMYHHUKAaTHBHOE B3aWMO/ICHCTBUE,
YUYUTHIBAsi MHEHUE OKPYKAIOLIUX.

K koniry oOydyenust B 8 kjiacce mpeaMeTHbIE pe3yiabTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

e HCIIOJB30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBHKEHHE
aTOMOB U MOJIEKYJ, arperatHbleé COCTOSIHMSI BEIIECTBA, KPUCTAUIMYECKUE H



aMmopdHbIe TeNla, HACBHIIMIEHHBIM W HEHACBHIIICHHBIN Map, BIAXKHOCTh BO3AYXa,
TeMIepaTrypa, BHYTPEHHSII DHEpPrus, TEIUIOBOW JBUIaTeNb, SJIEMEHTAPHBIN
ANEKTPUYECKUN 3aps], BJIEKTPUUYECKOE II0Jie, NPOBOAHUKUA U JUIICKTPUKH,
MOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MArHUTHOE I10JIE;

e pasnuyaTh SABJCHUS (TEIJIOBOE pacHIMpPEeHUE U CKaThe, Tervlonepenaya,
TEIUIOBOE PABHOBECHE, CMAayMBaHWE, KaNWUSIPHBIC SIBICHUS, HWCIApEHUE,
KOHJICHCAIlUsl,  IUJIaBJICHWE, KpucTaum3auus  (OTBEepJeBaHUE),  KHUIICHUE,
Terionepenaya (TemIonpoBOHOCTh, KOHBEKIIMS, U3IIyUEHUE), AICKTPU3AIUs Tel,
B3aMMO/JICHCTBUE 3apA/IOB, IEUCTBUS JIEKTPUUECKOIO0 TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICIICTBUE MArHUTOB, JIEMCTBUE MArHUTHOTO MOJISI HA POBOJHUK C TOKOM,
AJIEKTPOMArHUTHAsE WHIYKIUS) TIO0 ONMUCAHWI0 WX XapaKTePHBIX CBONCTB W Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SIBJICHUE;

e pacmo3HaBaTh MPOSBJICHUE  M3YYEHHBIX  (PU3UUECKUX  SBJICHUUA B
OKpYXKarolieM MHpe, B TOM 4YHCJIe (PUIHYECKHUE SBJICHHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSKEHUE W KANWUIAPHBIC SBJICHUS B MPUPOJE, KPUCTAIbI B
npupose, wu3nydenue ConHIa, 3amMep3aHue BOJOEMOB, MOPCKHE OpH3bI,
oOpa3oBaHUE pOCHI, TyMaHa, MHEs, CHETa, dJIEKTPUUECKUe sIBJICHUS B atMmocdepe,
AJIEKTPUYECTBO >KUBBIX OPraHU3MOB, MarHUTHOE MoJie 3eMJIH, JApei( MOJIOCOB,
pOJIb MAarHUTHOTO TMOJS JJI JKU3HM Ha 3emile, MOJSIPHOE CUSIHUE, MPU ITOM
NEePEBOAUTh TMPAKTHYECKYIO 3a7adyy B Yy4eOHYIO, BBIJICTSATH CYIIECTBEHHBIC
CBOMCTBa (MpU3HAKH) PU3HUYECKUX SIBIICHHUMH;

e ONHUCHIBATb M3YYEHHBIE CBOMCTBA Tel M (DU3WUYECKHUE SIBJICHUS, UCIOIb3YS
dbu3uveckue BEIMYMHBI (TeMIlepaTypa, BHYTPEHHsSI DJHEPTHs, KOJIHYECTBO
TEIUIOTHI, YJEJbHAS TEIUIOEMKOCTh BEIIECTBA, YAECIbHAA TEIUIOTA IUIABIICHUS,
ylelbHas TEIIoTa MapooOpa3oBaHMs, yHelbHas TEIUIOTa CrOpaHHWsS TOIUIMBA,
KOO (PUIIMEHT TIOJIE3HOTO0  JICHCTBUS  TEIJIOBOM  MAaIllMHBI, OTHOCHTEJIbHAS
BJIIAKHOCTh BO3JyXa, OJICKTPUYECKUW 3aps], CWila TOKa, DICKTPUUYECKOE
HANPSDKEHUE, COMPOTUBIIEHUE MPOBOJHHMKA, YAECIBHOE COMPOTUBIICHHUE BEIIECTBA,
paboTa W MOIIHOCTHh DJJEKTPUUECKOTO TOKAa), NPH OINHCAHUU IPABUIBHO
TPaKTOBaTh (DU3WYSCKUH CMBICT HCIOJIB3YEMBIX BEIIMYMH, OOO3HAYCHHUS U
eIUHUIBI (U3UYCCKUX BEIIMYHMH, HAXOAUTh (HOPMYIBI, CBSI3BIBAIONINE JTAHHYIO
(bU3UYECKYI0 BEIMYUHY C JAPYTHMMHU BEIMYMHAMHU, CTPOUTH TpadHKHd H3YUCHHBIX
3aBUCHMOCTEH (PU3HYCCKUX BEIUYNH;

e XapaKTEpPU30BaTh CBOWCTBA T, (HU3NYECKUEC SBICHUS W TPOIECCHI,
HCTIOJIb3YSl OCHOBHBIC ITOJIOKEHUS MOJICKYJIAPHO-KUHETUUECKOW TEOPHUHU CTPOCHUS
BEIIIECTBA, MPUHIIUII CYIEPIIO3UIIMK TMOoJie (Ha Ka4yeCTBEHHOM YpPOBHE), 3aKOH
COXpaHEeHHUs 3apsaa, 3akoH OMa s ydacTka 1enu, 3akoH Jlxoyns—JIeHna, 3akoH
COXpaHEHUsI DHEPTrUM, MPH 1TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aIMChIBATh €r0 MATEMAaTHYECKOE BBIPAKEHUE;



e OOBACHATH (PU3MYECKHE MPOLIECCHl M CBOMCTBA TE€l, B TOM 4YHUCIE U B
KOHTEKCTE CHUTyalluil INPAaKTUKOOPUEHTHUPOBAHHOTO  XapaKTepa:  BbIABIATH
MPUYUHHOCIEICTBEHHBIE CBS3H, CTPOUTh OOBSICHEHUE U3 1—2 JTOTMYECKUX IIaroB ¢
onopoi Ha 1—2 U3y4YeHHbIX CBOMCTBA (PU3MUECKUX SIBJICHUH, (PU3NUECKUX 3aKOHOB
WA 3aKOHOMEPHOCTEN;

e pelaTh pacu€THbIC 3a/1au B 2—3 NENUCTBUS, UCIOIb3YS 3aKOHBI U (POPMYIIHI,
CBSA3BIBAIOIIME (PU3NYECKUE BEIWYMHBI: HAa OCHOBE aHajiu3a YCIOBHUS 3aJadyd
3aIUChIBATh KPAaTKOE YCIOBHUE, BBIABIATH HENOCTATOK JAHHBIX [JISl PELICHUS
3a/layd, BBIOMpATh 3aKOHBI W (OpMyJbl, HEOOXOAuMBbIe Mg €€ peleHus,
IPOBOAUTH PACYEThl M CPABHUBATH MOJTYYEHHOE 3HAUCHHE (PU3NYECKON BETMUHUHbI
C U3BECTHBIMU JAHHBIMU;

e pacro3HaBaThb MNpPOOJEMbI, KOTOpblE MOHO pEUIUTh MpU TOMOIIU
(¢u3MUecKuX METOJOB, HCIIOJIb3ysl ONMCAaHUE  HUCCJEJO0BAHMS,  BBIIEIATH
IPOBEPSIEMOE NPEANOJI0KEHUE, OLIEHUBATh MPABUIBHOCTh MOPSAKA MPOBEACHUS
UCCJIEJOBAHNs, J1€J1aTh BHIBOJIBI;

e TPOBOJAUTH OMBITHI O HAOIIOACHUIO (PU3UUECKUX SIBICHUN WU (PU3NYECKUX
CBOMCTB Ten (KamWwJUIApHbIE SIBJICHUS, 3aBUCUMOCTH JaBJICHHUS BO3[yXa OT €ro
o0BéMa, TemmepaTypbl, CKOPOCTH TIpollecca OCTHIBAHHUS W HArpeBaHus INpH
U3JIy4YEHUU OT LBETa u3Jydarouend (MOIJIONIAoIIe) MOBEPXHOCTH, CKOPOCTH
UCIIAPEHUSI BOJBI OT TEMIIEPATYPHI KUJAKOCTU M IUIOmaau €€ IOBEPXHOCTH,
JJIEKTpU3alusl TeJl U B3aUMOJECHCTBUE DJIEKTPUYECKUX 3apsAI0B, B3aUMOICHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3yAJIM3allUsl MAarHUTHBIX ITOJIEH TTOCTOSIHHBIX MarHUTOB,
JNEUCTBUS. MAarHUTHOI'O IOJII HA MPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHMTa,
CBOICTBa 3JIEKTPOABUTATENSI MMOCTOSHHOTO TOKa): (hOPMYIUPOBATH MPOBEPSIEMbIC
NPENNONIOKEHUSI, COOUPATh YCTAaHOBKY U3 TMPEIJIOKEHHOTO O0O0pyHIO0BaHMS,
OIMCHIBATDH XOJI OTBITA U (HOPMYITUPOBATH BHIBO/IBI,

e  BBINOJIHATH NPSAMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHON BIIAXXHOCTH
BO3/lyXa, CUJIbl TOKa, HANPSKEHUS C HCIIOJb30BaHHWEM aHAJIOTOBBIX MPHUOOPOB U
JaTYUKOB (DU3MUECKUX BEJIMYWH, CPAaBHUBATh PE3YNbTaThl U3MEPEHUN C Y4ETOM
3a/1aHHOM aOCOFOTHOW MOTPEIIHOCTH;

e TPOBOAUTH HCCJIEIOBAHUE 3aBUCUMOCTU OJHOM (PU3MUECKON BEIWYUHBI OT
IPYroil € MCIOJb30BAHHEM MPAMBIX HU3MEpPEHUH (3aBHCHUMOCTH COIPOTHBIICHHUS
IIPOBOJHMKA OT €r0 JUIMHBI, IUIOIIAAM IIONEPEYHOIO CEYEHHUs U YACIBHOIO
CONPOTHUBIICHUS BELIECTBA NMPOBOJAHUKA, CHJIBI TOKAa, MAYLIErO 4€pe3 IPOBOJHUK,
OT HaNpsKEHUS Ha IPOBOJHMKE, MCCIEAOBAaHUE IIOCIEAOBATENBHOTO U
NapaJIeIbHOIO  COEAMHEHUN MPOBOJHUKOB): IUIAHUPOBATH  HCCIEJOBaHUE,
coOupaTh yCTaHOBKY M BBIMOJHATH MU3MEPEHUS, CIELys MPEATOKEHHOMY IUIaHy,
(duKCUpOBaTh PE3yJIbTaThl MOJYYCHHOW 3aBUCUMOCTH B BUJE TaOJIUIl U TPaUKOB,
JienaTh BBIBOBI 110 PE3YyIbTaTaM MCCIIEIOBAHUS;



e TPOBOJUTH KOCBEHHBbIC HU3MEpPEHUs] (PUIMYECKUX BeIW4yuH (yIelbHas
TEIUIOEMKOCTh BEIIECTBA, COIMPOTUBIIEHUWE MPOBOJHUKA, paboTa W MOIIHOCTh
ANEKTPUYECKOr0 TOKA): MIIAHUPOBATh U3MEPEHHMsI, COOMPATh SKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIIeysl TPEMJIOKEHHON HWHCTPYKIUHM, W BBIYUCIATH 3HAYCHUE
BEJINYUHBI;

e coOJIOAaTh MpaBUjia TEXHUKU OE30MACHOCTU MpU paboTe ¢ J1abopaTOPHBIM
o0opy10BaHUEM;

e XapakTepu3OBaTh MPUHIMUIBI JEHUCTBUS  W3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha UX omucaHus (B TOM YHCIE: CHCTEMa
OTOIJICHUSI JIOMOB, TUTPOMETp, IMapoBas TypOWHa, aMmmepMeTp, BOJLTMETP,
CYETUMK  DJICKTPUYECKOW  DHEPrUHU,  DJIEKTPOOCBETUTEIbHBIE  MPHUOOPHI,
HarpeBaTebHbIE ANEKTPONPUOOPHI (MPUMEPHI), JIEKTPUUECKUE TPEIOXPAHUTENH,
AJNIEKTPOMArHUT, AJIEKTPOABUTATENb MOCTOSHHOIO TOKAa), HCIOJb3Ys 3HAHUS O
CBOMCTBaX (PU3MUECKUX SBJIICHUN U HEOOX0UMbIe (PU3NUECKUEe 3aKOHOMEPHOCTH;

e paclo3HaBaTh TMPOCThIE TEXHUYECKHE YCTPOHMCTBA U H3MEPHUTEIIbHbIC
npuOOphl MO CXeMaM W CXEMaTUYHBIM PHUCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC,  TMCHUXPOMETP, TUTPOMETP, JIBUTATellb BHYTPEHHErO0  CrOpaHwus,
ANEKTPOCKOI,  PEOCTaT), COCTaBIATh CXEMbl JJIGKTPUYECKHX Iener ¢
MOCJIEIOBATENIbHBIM M TMMapajIeIbHBIM ~ COEMHEHUEM DJJIEMEHTOB, pa3jinyas
yCIIOBHBIE 0003HAYEHUS AIIEMEHTOB 3JIEKTPUUYECKUX IIeTIeH;

e TPUBOJUTH MPUMEPHI (HAXOAUTH HH(MOPMAIUIO O TPUMEPAX) TPAKTUIECKOTO
UCIIOJIb30BaHUs (DU3UUYECKUX 3HAHMM B TMOBCEIHEBHOM XKU3HH JiA OOecredeHUs
0e30MacHOCTH TPU OOpallleHUHd ¢ TpUOOpaMH U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsSI 3J0pPOBbS M COOJIIONCHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPEAE;

e OCYIIECTBISITh TMOWUCK HHpOpMauu  (PU3MUECKOTO  COoAepKaHUsS B
WNuTepHeTe, HA OCHOBE UMEIOIIMXCS 3HAHUU U MyTEM CpaBHEHUS TOTIOTHUTEIBHBIX
HMCTOYHUKOB BBIIECTSATH WH(MOPMAINIO, KOTOpas SBISETCS MPOTHBOPEUYMBON WIIH
MOKET ObITh HEIOCTOBEPHOM;

e HCIOJB30BATh MPHU BBITTOJIHCHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
TUTEpaTypy (PU3NYECKOTo comepKaHUs, CIPABOYHBIE MAaTE€pPUANbI, PECYPChl CETH
WuTtepHer, Bmanerp mnpuéMaMHu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIC€ MHCHBMEHHbIE M KpPATKUE YCTHBIE COOOIIECHMUS,
00001mast HOOPMAITUIO M3 HECKOJIBKUX UCTOYHUKOB (PU3UUYECKOTO COAEpPKAHUS, B
TOM  4YHclie NOyOJUYHO  MPEACTABIATh  PE3YyJbTaThl  NPOECKTHOM  WJHU
UCCIIEI0OBATEIBCKON NI TENBHOCTH, IPU 3TOM I'PAaMOTHO MCIOJIb30BAaTh U3YUEHHBIN
NMOHATUWHBIA ~ anmmapaT  Kypca  (U3UKH,  CONPOBOXKJIATh  BBICTYIUICHUE
MPE3EHTAILUEN;



e TIpU BBINOJHEHUU YYEOHBIX IMPOEKTOB M HCCIENOBaHUN (U3UYECKUX
MPOLIECCOB  pacHpenesnsiTh O00SI3aHHOCTM B TIPYIIE B COOTBETCTBUM C
MOCTaBJICHHBIMU 3a/lauaMH, CJIEAUTh 3a BBIMOJHEHUEM IUJlJaHa JCUCTBUUM U
KOPPEKTUPOBATH €ro, aJIKBAaTHO OIEHHWBATh COOCTBEHHBIN BKJIAJ B JESITEIHHOCTH
IPYIIIbI, BBICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJCHCTBUE, IPOSIBIISSE TOTOBHOCTh
paspeiiatb KOH(GIUKTHIL.

K koHiy oOydyenus B 9 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaIOIMMUXCS YMEHUM:

e UCIOJB30BATh TMOHATHUS: CHUCTEeMa OTCYETa, MaTepuajibHas  TOYKa,
TPAEKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHUS, tepopmarius (yrnpyras,
IUTACTUYECKAsl), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh H
NEePErpy3KH, IEHTP TSHKECTH, aOCOMIOTHO TBEPJOE TEJO, IIEHTP TSHKECTH TBEPAOTO
TeJla, paBHOBECHE, MEXaHWYECKHE KoJieOaHWs M BOJIHBI, 3BYK, WH(Qpa3ByK u
yIBTPa3BYK, JIEKTPOMATHUTHBIC BOJIHBI, IIKaja JJICKTPOMATHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JATBbHO30PKOCTh, CIIEKTPHI MUCIYCKAaHMs W TIOTJIONIEHUSA, alib(a,
0eTa- ¥ raMMa-u3NIy4eHus1, U30TOIIbI, Si/IepHAst SHEPTETHKA,

e pasnuyaTh SBJICHHUS (PAaBHOMEPHOEC W HEPaBHOMEPHOE MPSMOJIMHEHHOE
JBIDKCHHE, PAaBHOYCKOPEHHOE TMPSMOJUHEHHOE IABMI)KEHUE, CBOOOJIHOE MajicHUE
TEJ, pABHOMEPHOE JIBI)KEHUE M0 OKPY>KHOCTH, B3aUMOJICHCTBUE TEJ, PEaKTHBHOE
JIBUKEHHUE, KOJIeOaTeIbHOE IBUKEHUE (3aTyXaloUIUe U BEIHYKICHHBIE KoJieOaHus),
PE30HAHC, BOJHOBOE  JBWXKEHHUE, OTpaXEHHE  3ByKa, MPSIMOJIUHEITHOE
pacnpocTpaHeHHe, OTpaXEHUE U TMPEJOMIICHHE CBETa, IIOJIHOE BHYTpPEHHEE
OTpakeHHEe CBETa, pa3jioKeHHe 0eJI0ro CBeTa B CIEKTP U CIOKEHUE CIIEKTPATbHbIX
[[BETOB, JHUCIEPCHUS CBETa, ECTECTBEHHAas pPaJAMOAKTHBHOCTb, BO3HUKHOBEHHE
JUHENYATOro CHEKTpa U3IYYCHHs) MO0 OMHCAHUIO MX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

e paclo3HaBaTh TMPOSABICHHE  MW3YYCHHBIX  (DUIUYECKUX  SBICHUNA B
OKpyXaroieM Mupe (B ToM yucie (GU3NIYECKUe SIBICHHS B TIPUPOJIEC: NMPHIUBBI U
OTJIUBBI, ABUXKEeHUE TUIaHET COJIHEYHON CUCTEMBI, PEAKTUBHOE JBHIKEHHE KUBBIX
OpraHW3MOB, BOCIPHUSITHE 3BYKOB >KMBOTHBIMH, 3€MIICTPSICEHHE, CEHCMUYECKHE
BOJIHBI, IIYHAMH, 9XO0, IIBETA TeJl, ONTUYECKUE SBICHUS B PUPOJIe, OMOTOTHIECKOE
JEUCTBUE BUANMOTO, yIbTPadUOJIETOBOIO U PEHTICHOBCKOTO M3IYYCHH,
€CTECTBEHHBI pPaTMOAKTUBHBIA (POH, KOCMHYECKHE JIy4d, PaJTHOAKTHBHOE
U3JIy4YEeHUE TPUPOJHBIX MHUHEpAJOB, ACHCTBHE PaJUOAKTUBHBIX H3JTy4eHUH Ha
OpraHu3M 4YeJIOBeKa), MPU ITOM MEPEBOJUTH MPAKTUUYECKYIO 337a4y B YUEOHYIO,
BBIJICNIATH CYIIECTBEHHBIC CBOWCTBA (MTPU3HAKHN) (PU3HUECKHUX SBICHHM;

e OINWCHIBATh M3YYCHHBIC CBOWCTBA TEN U (PU3MUYECKHUE SBICHUS, WCIOJIB3YS
du3nyeckue BENMYMHBI (CpeIHSsI W MTHOBEHHAsh CKOpPOCTh Tejla MpH
HEPAaBHOMEPHOM JIBUKEHUU, YCKOPEHHE, epeMelIeHre, MyTh, YIJIOBasi CKOPOCTh,



CHJIa TPEHUs, Chjla yNPYrocTH, CUia THKECTH, YCKOPEHHE CBOOOIHOTO MaJCHUS,
BEC Tella, MMITYJIbC Tella, UMITYyJIbC CHJIbI, MEXaHW4Yeckas padoTa W MOIIHOCTH,
NOTEHI[MAIbHAS ~OJHEPrusi Teja, MOJHATOTO HaJ TOBEPXHOCTHIO  3E€MIIH,
NOTEHI[MAIbHAS DSHEPTUSl CXKATOM TMPY>KWHBI, KUHETUYECKas DJHEPTUs, MOJHas
MEXaHWYeCKasi YHEPTHs, IEPHOJ] M YacTOTa KoJeOaHWl, JITMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKAa3aTeldb MPEIOMIICHUS Cpenbl), MpU
ONMCAaHUU TPABUIBHO TPAKTOBATH (PHU3MUECKHI CMBICI HCIOJIB3YEMBIX BEIUYHH,
o0O3HaueHUusT W E€JUHULBl (QU3NYECKUX BEJIMYMH, HAaXOAUTh (POPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (PU3MYECKYIO0 BEJIMYHUHY C APYTUMHU BEIMYMHAMH, CTPOUTH
rpadKy U3yYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUYNH;

e XapaKTepU30BaTh CBOWCTBAa TeJ, (U3WUECKHUE SBICHHUS H IPOIECCHI,
UCTIONB3YsI 3aKOH COXpPAHEHHsI YHEPTHH, 3aKOH BCEMUPHOTO TATOTCHUS, MPUHITHI
CYNEPTO3UIIUNA CHUJI, TPHUHIUI OTHOCUTENBHOCTH ['ammies, 3axoHsl HbloTOHa,
3aKOH COXpPaHEHUS UMITYJIbCa, 3aKOHBI OTPAXKEHUS M MPEIIOMIICHHUSI CBETA, 3aKOHBI
COXpaHEHHs 3apsIOBOTO W MAacCOBOTO YHCEIN TPH SICPHBIX PEAKIUAX, MPU ITOM
JaBaTh CJIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3aMUCBHIBATH €T0 MaTEMaTHYECKOE
BBIPA)KCHUE;

e OOBIACHATH (hU3MUECKHE MPOIECChl W CBOWCTBAa TN, B TOM YHUCIE U B
KOHTEKCTE€ CHUTyallud MNPAaKTUKOOPUEHTUPOBAHHOTO  XapakKTepa: BBISABIATH
PUYUHHO-CIIEJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX II1aroB
C omopodl Ha 2-3 H3y4YEHHBIX CBOMCTBAa (U3MUECKUX SBICHUH, (PU3NUYECKUX
3aKOHOB UJIU 3aKOHOMEPHOCTEH;

e pemaTh pacy€THbBIC 3a7a4u (ONMUpAIOIIUEcs HA CUCTeMY U3 2—3 ypaBHEHHI),
UCIIOJIb3YS 3aKOHBI ¥ (DOPMYITBI, CBSI3bIBAIOIINE (PU3NYECKUE BEIIMYUHBI: HA OCHOBE
aHanM3a YCJIOBUS 3aJlaydl 3aIMChIBATh KPATKOE YCIIOBUE, BHISBISTH HEOCTAIOIINE
WM W30BITOYHBIC JTaHHBIC, BBIOMpATh 3aKOHBI U (POPMYJIBI, HEOOXOIMMBIC IS
pElIeHHs, MPOBOAUTH PACUYEThl U OIEHUBATH PEATUCTUYHOCTH IMOJIYYECHHOTO
3Ha4YeHUs PU3NUECKON BEIUUMHBI,

e pacmo3HaBaTb HPOOJEMBbI, KOTOpPbIE€ MOXHO PpEUIUTh NpPU TMOMOIIU
(¢u3nYecKux  METO/IOB, HCIHOJB3ys OINHCAHME HCCJIENOBAaHUS,  BBIICIATH
IpoBepsieMOe MPEANOI0KEHNE, OICHUBATh MPABHJIBHOCTh IMOPSAIKAa MPOBEICHMUS
UCCIIEIOBAHUS, JI€1aTh BBIBOJIbI, HHTEPIPETUPOBATh PE3YyJIbTaThl HAOIIOJCHUN U
OTIBITOB;

e TPOBOAUTH OMBITHI IO HAOIIOJCHUIO (PU3MUECKUX SBICHUHN MIN (PU3NIECKIX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa Hpl0TOHa, 3aKOHA COXPAaHEHUS SHEPTUH,
3aBHCHMOCTh TEpHOAa KoJeOaHUI MPYXKUHHOTO MasTHHKA OT Macchl Ipy3a H
KECTKOCTU TPYXKUHBI M HE3aBUCUMOCTh OT AaMIUIUTYJbl MalblX KojeOaHui,
NPSIMOJIMHEWHOE PACTIPOCTPAHEHHE CBETA, Pa3JIOKEHHE OEeNIOro CBeTa B CIEKTP,
M3y4YEeHHE CBOWCTB M300pa)kKeHHsS B IUIOCKOM 3€pKajie M CBOMCTB HM300paKeHHS



npeaMeTa B coOuparoled JuH3€, HaONI0ACHHE CIUIOIIHBIX W JIMHEHYaThIX
CHEKTPOB M3JIYYEHHsSI): CAMOCTOSITEIbHO COOMpaTh YCTaHOBKY M3 HM30BITOYHOIO
Habopa 000pyI0BaHUs, ONUCKHIBATH X0 OIBITA U €0 Pe3yJbTaThl, POPMYIHPOBATH
BBIBO/IbI;

e TPOBOAWTH MPHU HEOOXOAUMOCTH CEpPHUI0 MPAMBIX H3MEPEHUH, ONpeness
CpellHee 3HaueHue M3MepseMON BeNMYUHBI ((POKYCHOE paccTOsTHUE COOMparolie
JIMH3bI), 000CHOBBIBATh BEIOOP criocoba n3MepeHus (M3MEepUTENBHOro Mpudopa);

e TIPOBOAWTH MCCIENOBAHHE 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUN (3aBUCUMOCTh NYTH OT BPEMEHHU MpH
PaBHOYCKOPEHHOM JIBUKEHMM 0€3 HaudajJbHOM CKOpOCTH, Mepuoja KojieOaHui
MaTEMaTUYECKOr0 MasiTHUKA OT JIJIMHBI HUTH, 3aBUCHMOCTH yTjla OTPa)KeHUs! CBETa
OT yrja NaJeHUs M YIja MpeJoMJeHUs OT Yyria MNajJeHHs): IJIaHUPOBAThH
UCCJIeIOBaHUE, CaMOCTOSITEILHO COOMpATh YCTAaHOBKY, (PMKCHPOBAThH PE3YyJIbTaThI
MOJIYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE TaOJMUI] U TpaduKoOB,
JIeNaTh BHIBOBI [0 pe3yJIbTaTaM UCCIIEeI0BAHMUS;

e TPOBOAUTH KOCBEHHBIE H3MEpEeHUs (U3MUECKUX BEIWYUH (CpeaHsis
CKOPOCTh W YCKOPEHHE Tejla TpPH PABHOYCKOPEHHOM JIBH)KEHUU, YCKOPEHHE
CBOOOJHOTO MaJieHus, KECTKOCTh MPYXKUHBI, KOAPOUIIMEHT TPEHUS CKOIBKECHHUS,
MeXaHuueckass paboTa W  MOIIHOCTh, 4YacToTa M TMEpUoja  KoJeOaHHit
MaTEMaTUYECKOTO U TPYKMHHOTO MAasiTHUKOB, OINTHYECKas CHUjia cOOMparomiei
JUH3bI,  PaJHOAaKTHBHBIM  (OH):  IJIAHUPOBATH  HU3MEpPEHHs,  CcOOHUpaTh
AKCIIEPUMEHTAITBHYIO YCTAHOBKY U BBIIOIHATH U3MEPEHUS, CIEAys MPeI0KEHHOM
UHCTPYKIIMH, BBIYUCIISATh 3HAYEHHWE BEIWYUHBI M aHAIU3UPOBATH IOTy4YEHHBIE
pE3yJbTATHI C YYETOM 3aJaHHOM MOTPEIIHOCTA U3MEPECHUN;

e coOOJIFOAATh MpaBWJIa TEXHUKH 0E30MacHOCTH MpU padoTe ¢ J1abopaTOpHBIM
00opy1I0BaHUEM;

e pa3nIuyaTh OCHOBHBIC TMPU3HAKA M3YYCHHBIX (PU3UYECKUX MOJEICH:
MaTepuaibHas TOUKa, aDCONIOTHO TBEPAOE TEJI0, TOUCUHbII HCTOUYHUK CBETA, JyY,
TOHKasl JINH3a, [IJIJaHETapHasl MOJIENIb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO $1pa;

e XapakTepU30BaTh TMPHUHIUIBI  JEHCTBUA W3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HA UX ONHUCAaHHS (B TOM 4YHCIIE: CIHIOMETD,
JATYHUKH [TOJIOKEHUS, PACCTOSIHUSA U YCKOPEHUS, PAKeTa, 3X0JIOT, OUYKH, IEPUCKOII,
¢oroanmapaT, ONTHYECKHE CBETOBOABI, CIEKTPOCKON, JJO3MMETp, Kamepa
Bunbcona), wucmonp3yss 3HaHUS O CBOWCTBaX (DU3MYECKUX SBICHUU U
HeoOXxoanMble PU3NYECKHE 3aKOHOMEPHOCTH;

e HCHOJB30BATh CXEMbl M CXEMATHYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIBHBIX MPHUOOPOB M TEXHOJOTHYECKUX MPOLECCOB TMpHU
pelieHn y4eOHO-IIPAKTUYECKUX 3a/]ad, ONTHYECKHE CXEMbl I IOCTPOCHUS
M300paxKeHUi B MIIOCKOM 3epKalie U cOOMparollie JIMH3E;



e MPUBOJUTH NPUMEPHI (HAXOAUTH HH(OPMALUIO O IPUMEPAX) TPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW JKMU3HU ISl oOecreyeHus
0e30macHOCTH MpHU OOpallleHHHd ¢ NpuOOpaMH U TEXHUYECKUMH YCTPOWCTBAMH,
COXpAHEHHUsSI 3J0pPOBbS M COOJIIOJEHHS HOPM SKOJOTMYECKOTO TOBEICHHS B
OKPYXKAIOIIEN CPEAE;

e OCYIIECTBIATh TOUCK UWHGpOpMaMK  (U3HUECKOrO0  COJAEpXKAHHUS B
HNuTepHere, caMOCTOSTENIbHO (GOPMYIHPYsE MOMCKOBBIM 3ampoc, HaXOAWUTh MYTH
OTpeJIeNIeHHs] JOCTOBEPHOCTH MOJIy4YeHHOW MH(OpMAIMM Ha OCHOBE MMEIOIINXCS
3HAaHUH ¥ TOTIOJHUTEIHHBIX HCTOYHHUKOB,

e HCHOJB30BATh MPHU BHIOJIHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
TuTepaTypy (pusmyeckoro copepxaHus, CIpPaBOUYHbIE MaTepHalbl, PECYPChbl CETU
WuTtepHer, Bnanerb NpuéMaMHu KOHCIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
UH(GOpPMAILIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHbIE NMUCHBMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
UHPOPMAIIMK U3 HECKOJBKHX UCTOYHUKOB (PU3UYECKOTO COJAEpKAHUS, IMyOJIUYHO
NPEJICTABISATh PE3YJbTAThl MPOEKTHOM MM HMCCIENOBATENBCKON NEATEeIbHOCTH,
IpY 3TOM TPaMOTHO HCIIOJIb30BaTh M3YYCHHBIN MOHATHIHBIN anmapar u3y4aeMoro
paznena (U3MKA M COMPOBOXKIAThb BBICTYIUICHHUE TMpE3CHTAlUEd C y4ETOM
0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nen 1.®@u3uka u e€ poJib B NO3HAHMHU OKPYKAKOIIEro MuUpa
bubmmoreka [IOK
11 o - 2
M3MKa - fayka o npuapose https://m.edso0.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmorexa HOK
https://m.edso0.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I MO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2.IlepBoHayasibHbIe CBECHUS 0 CTPOCHUM BelllecTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEeCTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Paznen 3./IBu:keHne u B3auMojieiicTBue TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6mmoreka [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edso0.ru/7f416194

bubmuoreka [JOK

. .B 14 2
33 (uta. Buat cin https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pasnen 4./laBjieHue TBEPABIX TeJl, (KMAKOCTEH U ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
Jlaprierue KuAKOCTH > https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5.Pabdora u MOIIHOCTH. JHEPrUs
bu6mmoreka [JOK
>1 Pabota 1 MomHOCTS 3 . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTHIE MEXAHHSMEL https://m.eds00.ru/7f416194
5.3 MexaHudeckas SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12



https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1.TensioBble siBJIeHUS
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2.9/iekTpruyeckre 1 MarHUTHbIE SIBJICHUSA
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITHAN My KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KUIIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1.Mexannueckue siBJIeHUA
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
1.1 10 1
ONIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumopeiicTBue e 20 1 3
MMONCHCTBIE T https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2.Mexanndyeckue KoJieOaHHUSA U BOJTHBI
buo OK
2.1 Mexanudueckue KoJjieOaHus 7 3 uommorexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3jaen 3.2/ieKTpOMarHuTHOE 1M0JIe M 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznen 4.CBeToBble SIBJIEHUS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK



https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK
4.2 J 0 6 3
HHSBHIT OTITHACCITHE HPHOOPS! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4.3 P 0 3 2
AITIOIEHIE DEIOTO GBETA B CILICKIP https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S.KBaHTOBBIE SIBJICHUS
bubmmoreka [{OK
51 4 4 1
CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
2 1
> CTpOCHHE ATOMHOTO AApa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
53 Fnepusie peakiuii ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6.I1oBTOPUTEIbHO-0000 1AM A MOLYJIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka: 7-i knacc: 0a30BbIN ypoBeHb: yueOHUK, 7 kinacc/ [lepprikun U.M.,
NpanoB A.U., AxunonepHoe o6mectBo «M3narensctBo «IIpocsemenne»

» dusuka: 8- kiacc: 6a30BbIN YpoBeHb: yueOHUK, 8 kiacc/ [epoimkun U.
M., UBanos A. U., Axunoneproe o6mectBo «M3narensctBo «IIpocserienne»
» dusuka: 9-i knacc: 0a30BbIN ypoBeHb: yueOHUK, 9 knacc/ [leppiukun U.
M., I'ytauk E. M., IBanoB A. ., [TerpoBa M. A., AkiinoHepHoe 00IeCTBO

«H?;}I&TGJII)CTBO «HpOCBCIIICHI/Ie»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
Metoandeckue nocodus mo cepuu "Jluaus YMK A.B. Ilepeimkuna. ®uznka

(7-9)"

Hcrounuk: https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/umk-

liniya-umk-a-v-peryshkina-fizika-7-9_type-metodicheskoe-posobie/

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET
https://uchi.ru

https://infourok.ru/



