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MNOACHUTEJIBHASA 3AIINCKA

Paboyas mporpamma no Gpu3MKe Ha ypOBHE OCHOBHOTO 00IET0 00pa30BaHMs OJATrOTOBJICHA
Ha ocHoBe: PenepalibHONl 00pa30BaTENBbHON MPOrpaMMbl OCHOBHOTO 0O0IIEro o0Opa3oBaHUS;
®enepalibHON aqanTHPOBAHHON 00pa30BaTEIHLHON MPOrpaMMbl OCHOBHOTO 00IIET0 00pa3oBaHUs;
@DenepanbHOTO TOCYAAPCTBEHHOTO CTaHAAapTa OCHOBHOTO oOIiero oopasoBanus; TpeGoBanuii k
pesynpraTtam ocBoeHust AOOII OOO; denepanpHoil mporpaMMel BocuTanus; deaepanbHOro
3akoHa oT 24 ceHTsa0ps 2022 r. No 371-D3 «O BHeceHun n3meHeHui B OenepanbHblil 3akoH «O0
obpazoBanuu B Poccuiickoit @enepanun» u cratbu 1 denepanbHoro 3akoHa «O0 o0s3aTeIbHBIX
TpeboBanusix B Poccuiickoit @enepanuny. CoaepxaHue IporpaMMel Mo (GU3MKe HAMPABICHO Ha
(opMHpOBaHUE €CTECTBEHHO-HAYYHOH I'pPaMOTHOCTH OOYYaroIIMXCsl M OPraHU3alNI0 W3Y4eHUS
bu3MKK Ha JEeATeNbHOCTHONW OcHOBe. B mporpamme mo ¢u3MKe yYUTBHIBAIOTCS BO3MOXXKHOCTH
yaeOHoro npeamMera B peanmzanuu TpedoBanuiit ®I'OC OO0 k mIaHUPYEMbIM JTUYHOCTHBIM U
METanpeIMETHbIM  pe3ynbTaraM  OOyueHHus, a  TakKe  MEXIPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YUEOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHusl.

[TporpamMma mo (u3mMKe ycTaHaBIMBAeT paclpeiesieHue y4eOHOTro marepuana Mo rojam
oOyuenus (o Kiaccam), IMpeajaraeT MNPUMEPHYIO I[OCIEIOBATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTUS IPEIMETHOTO COJAEP>KAaHUS U YU€Te BO3PACTHBIX 0COOEHHOCTEH
o0yyJaronmxcs.

[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITO
B CO3aHUU paboyel MPorpaMMBblI 10 y4eOHOMY MTPEIMETY.

Ou3MKa SIBIAETCS CUCTEMOOOPA3YIOLIUM /JIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (hpM3MUecKre 3aKOHBI JIeKAaT B OCHOBE IPOILIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil M GU3NIecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, MPEeIOoCTaBiIsIeT HaumOojee sICHble OOpa3lpl MPUMEHEHHs HAy4HOTO MeEToja
MO3HAHUs, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHHUH O MHpe.

OpnHa U3 rNaBHBIX 3a7ad (U3NYECKOro 00pa3oBaHUsl B CTPYKType oOuiero oopa3oBaHuUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTM M HHTEpeca K Hayke Yy
o0yJaromuxcs.

N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMpEIOJaracT OBJIAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMHI €CTECTBEHHO-HAyUYHYIO TPAMOTHOCTD!

® HAy4YHO OOBSACHATH SIBJICHUS,

e OIIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;

® MHTEPHPETUPOBATH JAHHBIE W MCIOJNb30BaThb HAy4YHBIE JOKAa3aTENIbCTBA MJIS
MIOJIyYEHUS BBIBOJIOB.

[lenn u3yuyeHus (U3MKKM Ha YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUS OMNpPEJEICHBI B
Konuenmnuu npenonasanus ydeOHoro npenmMera «®@usnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBIE 00II€00pa3oBaTeNbHbIE MPOTrPAMMBL,
yrBepxkaA€HHON pemenneM Kosnernn MunucrepctBa npocsemienust Poccuiickoin @enepanuu
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).

Henu n3yyenus Gpu3nku:

e npuoOpeTeHHe HHTEepeca M CTpeMJIeHHs OOydaloluXcsi K HaydHOMY H3y4EHHUIO

MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;
® pa3BUTHE TMPEACTABIEHUH O HAayyHOM MeEToJleé TMO3HaHus U (popMHupoBaHHE
MCCJIE0BATEIBCKOIO OTHOIIEHUS K OKPYXXAIOLIUM SIBICHUSM;



e (QopmupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa H3y4CHHs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE MPEICTABICHUA O POJIU (BU3UKHU JJIsl PA3BUTHUS JAPYTHX €CTECTBEHHBIX
HaYK, TEXHUKU U TEXHOJIOTHIA;

® Dpa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymield npodeccnoHaTbHON
NeSITeIIbHOCTH, CBSI3aHHOM C (DU3UKOH, MOATOTOBKA K JalbHEUIIEMY O0YYCHHIO B TOM
HarpaBJICHUH.

JlocTikeHne STHX Ieneil mporpamMmbl 10 (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHUs 00ECIEUNBACTCS PEIICHUEM CIICAYIONINX 3a1a4:

e npuoOpeTeHHEe 3HAHHI O TUCKPETHOM CTPOSHUH BEIIECTBA, 0 MEXAaHHUECKUX, TETUIOBBIX,

ANEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHHSX;
® [pUOOpPETCHHWE YMEHWH OINUChIBaTh W  OOBACHATH (PHU3MUECKUE SBJICHUS C
UCTIOJIb30BaHUEM TTOJTyYCHHBIX 3HAHUIA,
® OCBOCHHE METOJIOB PCLICHHUS IPOCTEHINNX PpacUETHBIX 3a7a4 C HCIOJIb30BAHUEM
(bU3NUECKUX MOJICIICH, TBOPUECKUX U MPAKTHKO-OPUCHTUPOBAHHBIX 33/1a4;
® Dpa3BUTHEC YMCHHU HAONIOJATh NPUPOIHBIC SBJICHUS W  BBIIOJHITH  OIBITHI,
nabopaTopHble pabOTHl M AIKCIEPHUMEHTAIBHBIE HCCIEAOBAHMS C HCIIOIb30BAaHHEM
HU3MEPUTEIIBHBIX TPHOOPOB;
® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3MUECKOTO COJCPIKAHUS, BKIFOYAS
WH(DOPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHUECKOE
OlLICHUBaHKE UHPOPMALINY;
® 3HAKOMCTBO CO cdepaMu MpodheCcCHOHATHLHON ACSITeIbHOCTH, CBI3aHHBIMU C (DH3UKOM,
U COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha JIOCTUKCHUAX (PU3HUECKON HAYKH.
Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3zoBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Helleno), B 8 kinacce — 68 yacoB (2 yaca B
Heneno),B 9 kimacce -102 gaca ( 3 yaca B HeZlemo)

[Ipennaraemslii B mporpamme 1o (Gu3mke nepeyeHsb J1adopaTOPHBIX pabOT U OMBITOB HOCUT
PEKOMEHIaTeNbHBIN XapakTep, yYUTENb JeNaeT BbIOOp MpOBEIEHUs J1aOOpaTOPHBIX padoT U
OTIBITOB C YU4ETOM WHIUBUIYaTbHBIX 0COOCHHOCTEH 00YJaOIUXCsl, CITMCKA SKCIIEPUMEHTAITLHBIX
3a/1aHUM.



COJAEP)KAHUE ObYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpPa.

®usuka — Hayka o npupoje. SAsnenus npupoasl. Ousnyeckue sABICHUA: MEXAHUYECKUE,
TEILJIOBBIE, YJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbL. M3Mepenue Qusnueckux BenuuuH. Pusnyeckue HpUOOPBHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢u3uka u npyrue ecrecTBEeHHbIE HayKH H3y4yaroT MPHPONy. EcTecTBEeHHO-HAy4YHBIH
METOJI IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,

SKCIIEPUMEHT TIO0 TMPOBEPKE THUIOTE3, OOBACHEHHE HabOmomaeMoro sBieHus. OnucaHue
(GU3UYECKUX SBJICHUHN C TOMOIIBI0 MOJIEICH.

Hemoncmpayuu.

1. Mexanuueckue, TeIUIOBbIC, SJIEKTPUIECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. dusnueckue MpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHUI aHATIOTOBBIM M IU(POBBIM
puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

OmnpeneneHue 1EHbI JSICHUS KA H3MEPHUTEIBLHOTO TPHOO0pA.

N3mepenne paccTOsTHUM.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.

Omnpenenenue pasMepoB MajbIX TE.

N3mepenne temnepaTypbl MpU IMOMOIIM KUJIKOCTHOTO TEPMOMETpAa M JAaTUUKA
TEMIIepaTyphl.

AR .

6. IlpoBeneHue wuccieqoBaHUS MO MPOBEPKE THIOTE3bI: JATbHOCTh MOJIETA INApHKa,
MYIEHHOTO TOPU30HTAIIbHO, TEM O0JIbIlIE, 4YeM OOJIbIIIE BHICOTA MTYCKA.

Pa3nea 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEH U TBEPIBIX
(kpucTayInyeckux) Teld. B3auMOCBSA3b MEXIy CBOMCTBAMHU BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHhIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmoneHnne 6pOyHOBCKOTO JIBHXKEHUSI.

2. Ha6mronenue quddy3un.

3. HaGmronenue siBIeHUH, OOBACHSIIONINXCSA MPUTSHKCHUEM WA OTTAIKUBAHUEM YaCTHI

BELIECTBA.

Jlabopamopnwvie pabomot u onvimol.

1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.

3. OmnbITHI MO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSKECHHUSI.

Paznen 3. /IBu:keHHe U B3aUMO/IeiicTBHE TeJl.



Mexannueckoe JaBHKeHUE. PaBHOMepHOe W HepaBHOMEpHOE ABWKEHHE. CKOPOCTb.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIXKEHUH. Pacuér myTu U BpeMeHU JABUKEHUSI.

SlBnenue wHepnuu. 3aKOH HHEpUUU. B3aumopeilcTBue Ten Kak MpUYMHA HM3MEHEHUS
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia kak XxapakTepucTtuka B3aumojenctBus Ttein. Cuna ymnpyroctu u 3akoH ['yka.
N3mepenune cuiibl ¢ TOMOIIBIO AMHAMOMETpPA. SIBIIeHNE TATOTEHUS U cuiia TsbkecTh. Cuiia TSKeCTH
Ha pyrux mianerax. Bec tena. HeBecomocTs. CokeHHe Cuil, HAIIPaBIEHHBIX 110 OJHOM NPSIMOM.
PaBHopelictByromas cui. Cusa tpenus. TpeHue CKOJIbKEHUS U TPEHHE MOKOosi. TpeHue B mpupoie
U TEXHHKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUs Teja.

N3mepenne CKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHS.

Haburonenue siBjaeHUs] UHEPIUH.

HabGmonenne nsmMeHeHust CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.

CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEll.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABHKEHUS (LIAPUKA B KUAKOCTH, MOJEIHU
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).

2. OmpezneneHue cpenHedl CKOPOCTH CKOJBXEHUA Opycka WIM IIapHKa [0 HAKIOHHON
IJIOCKOCTH.

3. Ompenenenue TUIOTHOCTH TBEPIOTO TEA.

ok ownE

4. OmnbITl, AEMOHCTPUPYIOIIKNE 3aBUCUMOCTh pacTsbKeHus (aAedopmanuu) IpyKUHBI OT
MPUIIOKEHHOM CHUIBI.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUSI OT Beca Teja U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS NaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJIeHUs Ta3a OT 00bEMa, Temneparypsl. [lepenaya naBneHust TBEPABIMH TEJIaAMU, )KUIKOCTIMH U
razamu. 3akoH Ilackamsa. ITHeBMaTWueckne MaIIWHBI. 3aBUCHMOCTH JABIICHHS JKUJIKOCTH OT
rnyounsl.  [mppocratmdeckuit  mapamokc. CooOmaromuecs cocyabl. ['mapaBianueckue
MEXaHHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYILIHON
o6onoukn 3emnu. Onbir Toppuuennu. M3mepenue aTrMocpepHOro naBiieHUsS. 3aBUCHUMOCTH
atMoc(epHOro JaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl s wu3MepeHus
aTMoc(hepHOTro JaBICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [TnaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JaBJIEHUS Ta3a OT TEMIIEPaTypBhl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0mraroniecs: CoCy/Ibl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neicTBust aTMOCHEPHOTO JaBICHHUS.

SN .



3aBUCHMOCTh BBITAIKMBAIONICH CHJIBI OT O00BbEMa TMOTPY)KEHHOM 4YacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

VYcnoBue miiaBaHMs TeN: IUIABAaHUE WIM IMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuwie pabomol u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHON B KUAKOCTb
YacTH TeJa.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JECUCTBYIOIIEH Ha TeEJNO, IOrPYKEHHOE B
KUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOLLIEH CUIIBL, ICMCTBYIOIIEH HA TEJIO B KUJKOCTH,
OT Macchl Tena.

OnbIThl, 1EMOHCTPUPYIOIIKNE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHJIbI, JCHCTBYIOLIEH Ha
TEJIO0 B KUJKOCTH, OT 00bEMA MOTPYKEHHOM B KUJIKOCTh YaCTH TeJla U OT IJIOTHOCTH
JKUJIKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOAKU U ONpEIeieHue e
rpy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JDHeprusi.

Mexanunueckast pabota. MOIIHOCTb.

[TpocTble MeXaHU3MBI: pblyar, 6JI0K, HaKJIOHHAs MJI0CKOCTh. [IpaBuio paBHOBecHs phlyara.
[IpumeHenue mpaBuiaa paBHOBECHs pelyara K OJIoKy. «3ojoroe mpaBuiio» mexaHuku. KII/]
IMPOCTBIX MCXAaHU3MOB. HpOCTI)IC MEXaHU3MEBI B 6I)ITy U TCXHHUKE.

Mexanunyeckas sHeprus. Kunetnueckast 1 noreHuuanbHas s1ueprus. [IpeBpamienue oqHOro
BHJIa MEXAHUYECKOM YHEPTUU B APYroi. 3aKOH COXPAHEHHUs SHEPTHH B MEXAHHKE.

Hemoncmpayuu.
1. TIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnuvie padbomuvt u onvimol.
1. Ompenenennie pa®OTBl CHUIBI TPEHUS TIPU PABHOMEPHOM [IBIDKEHUH Tejia II0
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. Usmepenne KITJ] HakTOHHOHN TIIOCKOCTH.
4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOM SHEPTHH.
8 KUIACC

Pa3gen 6. TensioBblie ABJICHUA.
OcHOBHBIE TTOJIOKEHUS MOJIEKYISPHO--KHHETUYECKONH TEOpUHU CTPOEHUS BelecTBa. Macca

U pasMm

E€ppl aTOMOB U MOJICKYIIL. OHLITBI, MNOATBCPIKAAIOIMIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, KUIKOTO U Ta3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucrammuyeckue u
amop¢usbie Tena. OOBsCHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJIAPHO--KUHETUYECKOM Teopun. (CmauMBaHWE M KanWUIIpHbIE siBIeHUs. TeroBoe
pacIIMpeHne U CKaThe.

Temmeparypa. CBs3p TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABMKCHHUS YaCTHII.
Buytpennss seprus. CiocoObl U3BMEHEHHUs BHYTPEHHEW SHEPTUu: TeIUIonepeaya i COBEpIICHNE

paboTHI.

Bungsr TCIJIonepeaayn: TCIJIOMPOBOAHOCTh, KOHBCKIIUA, U3JTYUCHUC.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€IUIOOOMEH U TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTrO OanaHca. [lmaBneHue u OTBepAeBaHUE KPUCTALTUYCCKHIX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[Tpunnuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIH Y 3aIUTa OKPY>KAroIIeH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABHMIKEHUS.
Hab6mronenue nuddysun.
HabGmronenue siBieHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHust Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKJICHHH.
[TpaBuiia u3MepeHus TeMIepaTyphl.
Buae! renonepenaun.
Oxnaxk/IeHue MpU COBEPIIEHNUU PaOOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BELIECTB.
. Habmronenne kunenus.
. Habnronenue nocTossHCTBa TEMIEpaTyphl MIPHU TUTABJICHHUH.
13. Mozeny TEeIOBhIX IBUTATENEH.

©CooNO AN E
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Jlabopamopnwsie pabomot u onvimeol.

OnbITHI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.

OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

OnbITh! IO HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KHUJIKOCTEN U TBEPIBIX TEI.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb JIaBIIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.
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6. IlpoBepka rumoOTe3bl JHMHEHHONM 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.
7. HaOmroneHue u3MeHEHMs] BHYTPEHHEH 3HEpPrUM Teja B pe3ysbTare TeIulonepenadu 1
paboTHl BHEIITHUX CHII.
8. MHccnenoBanue sBICHUS TEMIO0OMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BObI.
9. OmnpeneneHne KOJUYECTBA TEMJIOTHI, IOJYYEHHOIO BOJOH MpHU TEIIOOOMEHE C
HarpeThiM METAITTNYECKUM LIUJIUHAPOM.
10. Onpenenenne yaenpHON TETIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. Onpenenenre OTHOCUTENLHON BIaKHOCTH BO3/yXa.
13. Onpenenenue yaensHON TETUIOTHI ITABICHUS JIbIA.
Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUSA.
Onexrpuszanus Tei. J{Ba poja 31eKTpUUECKUX 3apsaaoB. BzanmopelicTBre 3apsiykKeHHBIX TEL.
3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aMMOJICHCTBHS 3apsDKEHHBIX TEJI OT BEJTMUMHBI 3apsI0B U
pPacCcTOSTHUS MEX]y TEJIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTH 3iiekTpuyeckoro noiis. [IpuHiun cynepno3unuu
ANEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YpPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. lcTOUuHMKM
IIOCTOSIHHOIO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OjeKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MPOBOJIHUKA. YIEIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma [ ydacTka LEMH.
IlocnenoBarenpbHOE U MapaIIEIBHOE COCAMHEHUE IIPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOI0 TOKA. 3akoH Jlxoyns—JleHna. DnekTpudeckue 1enu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

ITocTostHHbIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHUTOB. MarHutHoe moue.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOro Toka. lcnonb3oBaHue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYEHHsI AJIEKTPUUECKOM HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa poJia 2JIEKTPUYECKUX 3aps 0B U B3aUMOJCHCTBUE 3aPSyKEHHBIX TEll.
YCTpOHCTBO U JIEUCTBUE IEKTPOCKOMNA.
DIIeKTpOCTaTUYECKAst UHTYKLIUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[IpoBOIHUKY U AUDIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
. 'a30BbIii pa3psa.
. I3mepeHne cuiibl TOKa aMIepMETPOM.
. I3mepeHne 21eKTpUYECKOTr0 HaIIPSIKEHUST BOJIbTMETPOM.
. Peoctat u Mara3uH COnpoOTHBIICHUM.
. B3aumopeiicTBue NOCTOSIHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXKXHOCTH pa3/I€JICHMs TOJIFOCOB MAarHUTA.
. MonenupoBaHrie MarHUTHBIX MTOJIEH TOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe mnoJje Toka. JJIeKTPOMAarHurT.
. JleficTBMe MarHUTHOTO TOJIs1 HAa TPOBOJIHUK C TOKOM.
. DIIEKTPOABUTATEINb IIOCTOSTHHOTO TOKA.
. UccnenoBanue sBIeHUS 3JIEKTPOMArHUTHON MHAYKIIHU.
. OnpiTel Dapanes.
. 3aBUCUMOCTH HaIpaBJIeHUs! HHAYKIIMOHHOTO TOKA OT YCIOBUN €ro BO3SHUKHOBEHHMSI.
. DIIEKTPOTreHEePATOP MOCTOSTHHOTO TOKA.
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Jlabopamopnusie pabomul u onvimot.

OnbITh IO HAOIIOACHUIO STCKTPU3ALUH TEJI HHAYKIIUEH U TIPU COMPUKOCHOBEHHH.

HccnenoBanue ASWCTBUS SJICKTPUIECKOTO MO HA TPOBOJAHUKU U TUDIICKTPUKH.

COopka 1 mpoBepKka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

W3mepenue U peryanpoBaHue HaNPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, HIYILIETO Yepe3 Pe3UCTOpP, OT COMPOTUBICHUS

pe3uCcTOpa M HAIMPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  JJEKTPHUYECKOrO  CONPOTHUBIICHUS
NPOBOJHUKA OT €r0 JTUHBI, IJIOIIAIH ITONEPEUYHOr0 CEUSHUS 1 MaTepHraia.

8. IIpoBepka mpaBuia ClI0KEHUS HAPSHKEHUH MPH MOCIIEI0BATEIHLHOM COSIMHEHUH JBYX
PE3UCTOPOB.

9. IlpoBepka mpaBuiia Juis CUJIbI TOKA MPU MapaiieIbHOM COSTUHEHUH PE3UCTOPOB.

10. OmnpenencnHrie pabOTHI AMEKTPUICCKOTO TOKA, UAYIIECTO Yepe3 PE3UCTop.

11. OmnpeneneHrie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MAYILETO Yepe3 IaMIIOUKY, OT HaIllPsHKEHUS Ha
HEH.

13. Onpenenenne KIIJl narpeBares.

14. VccnenoBanre MarHUTHOTO B3aUMOZCHCTBUS IIOCTOSTHHBIX MAarHUTOB.

15. 3yyeHre MarHUTHOTO TMOJS TOCTOSHHBIX MAarHUTOB MpPH HUX OOBEAMHEHUU U
pa3JesieHuu.

16. MccnenoBanue ACUCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITH, AEMOHCTPUPYIOLIHE 3aBUCUMOCT CHIIBI B3aMMOACHUCTBUS KAaTYIIKH C TOKOM U
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MarHuTa OT CHJIbI TOKa M HallPaBJICHUS TOKA B KaTyILKe.
18. M3yueHue nefCTBUSI MArHUTHOTO TOJISl HA IIPOBOJTHHUK C TOKOM.
19. KoncTpynpoBanue 1 u3y4eHnue padboThl SJIEKTPOIBUTATEISL.
20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
U3MEHEHU 3HaUeHUs U HalpaBJIeHUs] MHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nuxeHue. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoIMHENHOEe ABMXKeHHE. HepaBHOMepHOe
npsiMoiMHeHoe aBmkeHue. CpenHsisi U MIHOBEHHAs CKOPOCTh Tejla NP HEPaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHoyckopeHHOe mpsiMonnHeiiHoe aprkeHne. CBo6oHoe nageHue. OnbIThl
[Nanunes.

PaBHOMepHOE NBHXKEHHUE MO OKpyxX)HOCTU. Ilepuon m yvactora oOpamenus. Jluneitnas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiil 3akoH HerotoHa. Bropoit 3akon Herorona. Tperuit 3akoH Herorona. IlpuHiun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUSI CKOJIbKEHUs, Cuila TPEHHS
[IOKOS1, APYTUE BUBI TPEHUS.

Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHS. YCKOpPEHHE CBOOOIHOIO IMaJEHUs.
JBmxenue manet Bokpyr Connna. [lepBas kocmudeckast ckopocTs. HeBecoMoCTh 1 meperpy3kH.



PaBHOBecue MaTepuanbHOU TOYKH. AOCOMIOTHO TBEPAOE Teno. PaBHoBecre TBEPIOTO Tea

C 3aKpEIUIEHHOM OChIO BpalieHusl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynbc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTrBHOE BUKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TspkecTH, ynpyroct, TpeHus. CBsi3b

SHEPrUuu

u pa60TBI. HOTGHHI/I&HBH&H OHEpIrusa TCJIa, MOAHATOrO HaAd MNOBCPXHOCTHIO 3CMIIM.

ITorenumanpHas 3Heprus cxarou npyxxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HaOGmroneHne MeXaHUYECKOro JIBUXKEHHSI TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE MyTEH U TPACKTOPHUU ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pas3HbIX TeJ OTCUETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPAMOIMHEHHOTO JBUXKEHUS.

4. VccnenoBaHue NPpU3HAKOB PABHOYCKOPEHHOI'O JABUKECHHUS.

5. HabGmronenue nBuxeHUs TeNa 10 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUH, IPOMCXOIAIUX B cucTeMe oTcuéra «Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCUTEJIbHO KaOUHeTa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MAcChl TeJIa U AEUCTBYIOLIEH Ha HErO CUIIBIL.

8. HaOmoneHnue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meHeHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.

10. Ilepenaya nmnysbca Ipyu B3aUMOJICHCTBUHU Tell.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJECHCTBUM TEN.

12. CoxpaneHnue UMIyJIbCca IPHU HEYIPYTOM B3aMMO/ICHCTBHH.

13. Coxpanenue uMIysabca Ipu abCOIIOTHO YIIPYrOM B3aUMOJICHCTBUY.

14. HabGmroieHre peaKTHBHOTO JBUKCHUS.

15. CoxpaHeHue MexaHU4eCKOW SHEPTUH MPU CBOOOIHOM I1aJIEHUU.

16. CoxpaHeHnue MEXaHUYECKON SHEPTUH MIPH JBMKEHUH TeJIa O] ICHCTBUEM TPYKUHBI.

Jlabopamopuvie padomol u onvimel.

1. KoHcTpynpoBaHMe TpakTa A pa3roHa M JalbHEHIero paBHOMEPHOIO JBHKEHHS
[IapUKA WIH TEIEKKH.

2. OmnpeneneHne CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WIIM JBHKCHHS IapHKa IO
HAKJIOHHOM INTIOCKOCTH.

3. OrmpeneneHne yCKOpPEeHUs Tejda NPU PAaBHOYCKOPEHHOM JBM)KEHUH 110 HAKIOHHOMN
MJIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTH IMYTH OT BPEMEHM IPU PaBHOYCKOPEHHOM JIB)KEHUU 0€3
Ha4aJIbHOW CKOPOCTH.

5. IIpoBepka rumnoTessl: €CI NpU paBHOYCKOPEHHOM JABH)KEHUH 0€3 HaualbHOM CKOPOCTH
IIyTU OTHOCATCSA KaK psiJl HEUETHBIX YUCEII, TO COOTBETCTBYIOLINE TPOMEXKYTKH BPEMEHU
OJINHAKOBBI.

6. HccnemoBaHue 3aBUCMMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHUJIBI HOPMAJIBHOTO
JTaBJICHUSL.

7. Omnpenenenne KodhPuUIMEHTa TPEHUS CKOTBKCHHUS.

8. OmnpeneneHne KECTKOCTH MPYKUHBL.

9. Omnpenenenne pabOTHl CUJIBI TPEHUS TIPH PABHOMEPHOM JIBIDKEHHUHM Tejla 10

FOpHBOHTaHBHOﬁ TTOBCPXHOCTH.



10. Onpenenenue pabOTHI CHIIBI YOPYTOCTH TPH TMOABEME Tpy3a C HCIHOJB30BAHUEM
HETOABIKHOTO U TOABHKHOT'O OJIOKOB.

11. V3yuenue 3akoHA COXPAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHus U BOJHEIL.

KonebartenbHoe nBuwxeHue. OCHOBHBIE XapaKTEPUCTHKU KoOJIeOaHMI: MepHoJ, 4acToTa,
aMImTyna. MareMaTud4ecKuil M NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHeprum Ipu
K0JIe0aTeIbHOM JIBUKECHUU.

3aryxaromue konebanus. Beinyxnennbsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CaoiicTBa MexaHndyeckux BoJiH. [IpoonbHbIe U monepeyHbie BOJHBL. JIJTMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'pomMKOCTB 3ByKa ¥ BbicOTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habmroienue xosebanuii Tei noj 1eHCTBUEM CHIIbI TSYKECTH U CUJIbI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

Haburonenne BbIHYX/I€HHBIX KOeOaHU 1 pe30HaHca.

PacnipocTpanenre npoAoabHBIX U MOTEPEYHBIX BOJIH (HA MOJIEIH).

Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHUYECKHI1 pe30HaHC.
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Jlabopamopnwsie padbomot u onvimol.
1. OmpeneneHuie 4aCTOTHI U NIEpUOAA KOJIEOAHUNH MATEMATUYECKOTO MasiTHHUKA.
2. OmpezneneHue 4aCcTOThI U MEpHOJa KOoJIeOaHUN MPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHMMOCTH TEpHOAa KoJeOaHWI TOIBEIICHHOTO K HUTH TPy3a OT
JUTUHBI HUTH.
4. VccnepmoBaHue 3aBUCHMOCTH TepHofa KojeOaHUN MPY>KUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. IlpoBepka He3aBUCHMMOCTU NepHOAa KOJEOAHWW Ipy3a, MOJBEHIEHHOIO K HUTH, OT
Macchl Ipy3a.
6. OmbITHL, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD MepH0/ia KOJIeOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/IeHUs.
Pa3nen 10. DiieKTpOMarHuTHoOe 1M0Jie M 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JEKTPOMAarHUTHBIX
BOJH. [lIKkasa 3eKTpOMarHuTHBIX BOJH. MCIonb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa ANEKTPOMArHUTHBIX BOJH.
2. BomHOBBIE CBOWCTBA CBETA.
Jlabopamopnwvie padbomot u onvimol.
1. U3ydeHwue CBONCTB 3JEKTPOMATrHUTHBIX BOJH C MMOMOIILI0 MOOUIIBHOTO TenedoHa.
Pa3znen 11. CBeToBLI€e IBJICHNUS.
JlyueBasg moxenb cBera. Mcrounuku cBeta. IIpsMonMHEHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue ceera. [1nockoe 3epkano. 3aKkOH OTpaKEHUs CBETA.
ITpenomiienne cBera. 3aKoH npenomiieHus cBeTa. IloHoe BHyTpeHHEe OTpaKEeHUE CBETA.
Hcnonb30BaHKe MOTHOTO BHYTPEHHETO OTPAKEHHSI B ONITHYECKUX CBETOBOJIAX.



Jlunza. Xox nyuedr B numH3e. OmnTmdyeckas cuctema ¢oToammapara, MUKPOCKOINa |
Teneckona. ['na3 kak ontudeckas cucrema. bim3opykocTs U 1adbHO30PKOCTb.

Paznoxenne 6enoro csera B criektp. OnbiTel Hptorona. CiiokeHue CrieKTpaabHBIX [[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.
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[IpssMonMHENHOE PpaCIIPOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tony4yenne n300paXkeHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Tpenomienue cBera.

OnTuyeckuii CBETOBOI.

Xon tyueit B coOMparomei Jnunse.

XoJ1 1y4deil B pacCcerBaroleu JIMH3E.

[Tony4yenne n300paxeHuii C MOMOIIBIO JIHH3.

[Tpunuun neiicTBust poroanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.

10. Mogens rinasa.

11. Paznoxenue 0emoro cBeTa B CIEKTD.

12. [lonyueHnue 6enoro cBera MpH CI0KEHUU CBETa Pa3HBIX 1[BETOB.
Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

No ok

HccnenoBaHue 3aBUCUMOCTH YIJla OTPAXKEHUsI CBETOBOTO JIyya OT yrijia MaJeHusl.
W3ydeHne XxapakTepuCTHK H300pakeHus IpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yTila MPEIOMIICHUSI CBETOBOTO Jyya OT yIJia MajeHus Ha
IPaHULIE «BO3LYX—CTEKIION.

[Toryuenue n300pakeHUIA ¢ TIOMOIIBIO COOMPAIOIIEH JIMH3HI.

Omnpenenenne HOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JINH3HI.
OMBITHI MO PA3JI0KEHUIO OEJIOr0 CBETa B CIIEKTP.

OneIThl MO BOCHPUATHIO 1IBETa MPEIMETOB NpPU UX HAONIOJAEHWU Yepe3 LIBETOBBIC
(GUIBTPBIL.

Pa3zngen 12. KBanToBble siBJIeHHUS.

Omnswitel Pesepdopaa u mnanerapuas monenb aroma. Moaens atroma bopa. Ucnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PamnoaktuBHOCTE. Anbda-, O6eta- W ramma-uznydeHus. CTpOeHHE aTOMHOIO spa.
Hyknonnass moxens atomHoro sapa. M3orombl. PanunoaktuBHble mnpeBpamieHus. Ilepuon
noJtypacnaaa aTOMHBIX siJiep.

SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsJ0BOTO U MaCCOBOTO YHCENl. DHEPTHs CBSI3H
aTOMHBIX siziep. CBsI3b Macchl U D)HEpruu. Peakunu cuHTe3a u aeneHus saep. VcTouHuku sHepruu
Connua u 3BE31.

Snepnas snepreTuka. JIeiicTBUA paAMOAKTUBHBIX U3TYYE€HUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.
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CHexTpsl H3JIy4eHHs U TOTJIONIECHHUS.

CrexTpsl pa3Iu4YHbIX T'a30B.

CnexTp BoaOpoa.

Hab6nronenue tpexoB B kamepe Buibcona.

Pabora cuéruyrka HOHU3UPYIOMINX U3TYyISHHH.

Perucrpanus nznydenus: npupoAHBIX MUHEPAIOB U MIPOTYKTOB.

Jlabopamopuvie pabomul u onvimol.
1. HaOGmroneHne CIUTONIHBIX W IMHEWYAThIX CIIEKTPOB U3JIYICHHUS.



2. HccnemoBaHue TpEeKOB: M3MEPEHHE HSHEPIMHM YACTHIBI 110 TOPMO3HOMY MyTH (IO

¢dororpadusm).

3. H3mepeHue paanoakTUBHOTO (oOHA.

IHoBTOPHUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpUTENBEHO--0000IIAOIIMKA ~ MOAYJIb  TPEJAHA3HAYCH JUISI  CHUCTEMaTH3allik U
00001IeHUST TPEIMETHOTO COACPKAHUS U OIBITA ICATEILHOCTH, TPUOOPETEHHOTO MPU U3YUICHUHU
BCEro Kypca (hpM3MKH, a TaKKe IS MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHY IO
busuKe 11t 00yJaroIMXCs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Tpu u3y4eHnn TaHHOTO MOJTYJISl PEATU3YIOTCS M CUCTEMATH3UPYIOTCS BUJIBI JCSTEIbHOCTH,
HA OCHOBE KOTOPBIX OOECHEYMBACTCS JOCTIKEHUE TMPEAMETHBIX ¢ METallpeIMETHBIX
IUTAHUPYEMBIX PEe3yJIbTaTOB 0OydeHus, (GOopMHpYyeTCs €CTeCTBEHHOHAYYHAss T'PaMOTHOCTE:
OCBOCHHE HAYYHBIX METOJIOB MCCJICIOBAHNS SIBJICHUI IPUPOIBI U TEXHUKH, OBJIAJICHHE YMCHHUSIMHU
OOBSICHATh (PU3MUYECKHUE SBICHUS, IPUMEHSS TIOJTYYCHHBIC 3HAHUS, PEIIaTh 331a4K, B TOM YHCIIE
KaueCTBCHHBIC M KCTICPUMEHTAIbHEIE.

[IpyHIMIIMATBHO AEATEILHOCTHBIA XapaKTep JAHHOTO pa3fera peaanus3yercs 3a CUET TOro,
4TO 00YYaIOIIHeCs BHIMOJIHAIOT 331aHHUs, B KOTOPBIX UM TIPEJIaraercs:

® Ha OCHOBEC MOJYYCHHBIX 3HAHUHU PACIIO3HABATH M HAYYHO OOBSICHATH (DPU3MUECKUE
SIBJICHHS B OKPYIKAIOIICH PUPOJIC U MIOBCEIHEBHON YKU3HHU;

®  HCIIOJIB30BATh HAYYHBIC METO/IbI UCCIICIOBAHUS (PU3NUCCKUX SIBIICHUH, B TOM YHUCIIC
JUTSL IPOBEPKH THITOTE3 U TIOTYYCHUS] TEOPETHUECKUX BBIBOJIOB;

e OOBSCHATh HAyYHBIC OCHOBBI HamOoOJiee BAXKHBIX JOCTHIKEHHH COBPEMEHHBIX
TEXHOJIOTUH, HAlPUMEP, MPAKTHYECKOTO HUCIOJIb30BAHUS PA3IMYHBIX UCTOYHHKOB
SHEPruM Ha OCHOBE 3aKOHA MPEBPAICHUS M COXPAHCHHUS BCEX M3BECTHBIX BHJIOB
SHEPTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

[J mposIBJICHHE MHTEPECa K HCTOPUH H COBPEMEHHOMY COCTOSTHUIO POCCUNCKON (pr3udecKkoi
HayKU;

[J IEHHOCTHOE OTHOIIIEHUE K JIOCTHKCHUSM POCCUNUCKHUX YIEHBIX--(DU3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

[ TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY>KICHHH OOIIECTBEHHO 3HAYUMBIX M 3TUYECKUX
po0JIeM, CBA3aHHBIX ¢ IPAKTHYCCKUM ITPUMCHEHHEM JOCTHKCHUH (PU3UKH;

[J 0CO3HaHME BaKHOCTU MOPAIbHO--3TUYECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

[ BOCHIPHUSTHE 3CTETUYECKUX KauecTB (PU3MYECKOW HAayKu: €€ TapMOHHYHOTO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

[J oco3HAaHME IICHHOCTH (PU3MYECKON HAyKH KaK MOIIHOT'O WHCTPYMEHTa MO3HAHHS MHUpAa,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI;

[] pa3BUTHE HAYYHOU JTFOO03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TEIbHOCTH;
5) dopMupoBanus KyJbTYPbI 310POBbS M IMOLMOHAJIBHOIO 0J1ar0NOJTyYHA:

[J oco3HaHME IICHHOCTH 0€3011acHOT0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
BaYKHOCTH TMPaBUJI 0€30MaCHOTO MOBEACHUS Ha TPAHCIIOPTE, HA AOPOrax, ¢ ANMEKTPUIECKUM U
TEIJIOBBIM 00OPYIOBAaHUEM B IOMAIIIHUX YCIOBUSX;

[ copMUPOBAHHOCTH HaBbIKa periekcuu, MpU3HaHNUE CBOETO MpaBa Ha OIITHMOKY U TAKOTO ke
MpaBa y Ipyroro 4eioBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

[J aKTUBHOE y4acCTHE B PEIIEHWU MPAKTUYECKUX 3a7ad (B paMKax CEMbH, 00pa30BaTeIbHOM
OpraHM3aIliy, TOpPoAa, Kpas) TEXHOJIOTUYECKOHN U COITMAIbLHOM HAMIPAaBIEHHOCTH, TPEOYIOITNX
B TOM YHCJI€ U (PU3NYECKUX 3HAHUIA,

[J MHTEpeC K MPaKTUIECKOMY U3y4eHUI0 podeccuil, CBsI3aHHBIX C PU3UKOIL;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

[J opueHTalMs Ha NPUMEHEHHE (PU3MUECKUX 3HAHWUW JUIsl pelIeHUs 3adad B 00JacTH
OKpY’Kalolllel Cpe/ibl, INIAHUPOBAHUS IOCTYIKOB U OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN IS
OKpY>KaloIllel Cpepl;

[J oco3HaHME TII00ATBFHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U IyTel UX pPelIeHus;

8) ajanTannu K N3MEHSIOIIUMCS YCJIOBHAM COUMAIBHON 1 MPUPOAHOH Cpe/bl:

[J moTpeOHOCTh BO B3aUMOJCHCTBHUU TIPH BBIOJTHEHUH WCCIECIOBAHUM W TPOCKTOB
(bu3MUeCKOil HAMPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JPYTUX;

[J MOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO AEATETHHOCTD;

[ moTpeOHOCTh B (OPMUPOBAHWU HOBBIX 3HAHWUN, B TOM 4Hcie (OPMYIUPOBATH HJEH,
MIOHSATHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTaX U SIBICHUSX;

[J oco3HaHue Ne(UIIMTOB COOCTBEHHBIX 3HAHWH U KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH;



e [J IIaHUPOBAaHUE CBOETO PA3BUTHS B IPUOOPETEHUU HOBBIX (PM3UYECKUX 3HAHUU;

o [] CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBA3U NIPUPOJLI, O6H.[CCTBa 1 3KOHOMHKU,

B TOM YHCJIE€ C UCIIOJIb30BAHUEM (bl/ISI/I‘IeCKI/IX 3HaHHI>i;

e [] OLEHKA CBOMX JEHUCTBHM C Y4ETOM BIMSHUSA HA OKPYXKAIOLIYI0 CpEly, BO3MOKHBIX

IrI100aIbHBIX HOCHCHCTBHﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTamnpeAMeTHble pe3YJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JECUCTBHUS, KOMMYHUKATHBHBIC
YHUBEpCaJIbHbIE YUeOHbIC ICHCTBUSA, PETYIATUBHBIC YHUBEPCAIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIacCH(DHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
U CPaBHCHUS;

BbIABJIATE 3aKOHOMCPHOCTH U IIPOTHUBOPECYHA B paCCMATPHUBACMBIX (baKTaX, JaHHbIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIIINXCA K (1)I/I3I/I‘~I€CKI/IM SIBJICHUAM,

BbIABJIATE HNPUYUHHO--CJICACTBCHHBIC CBA3W IIPHU HU3YUYCHUH (1)I/ISI/ILI€CKI/IX SIBIICHUN H
IPOLIECCOB, JeNaTh BBIBOABI C HCIIOJNB30BAHUEM JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOYEHHUH, BBIABUTaTh TUIIOTE3BI O B3aUMOCBS3AX (PU3NUYECKUX BEIIUYUH;
CaMOCTOSITENIHO BEIOUPATH CIIOCO0 pemieHns ydeOHoi (Gpu3ndeckoi 3a1aun (cpaBHEHUE
HECKOJIbKMX BapMaHTOB peILIeHHs, BbIOOp Hamboiee MOAXOAALIEr0 ¢ Yy4ETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOAMTH MO CAMOCTOSITEIHHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIOXKHBIA (DPU3UUECKUN
HKCIIEPUMEHT, HEOObILIOE UCCIIeI0OBaHNE (PU3NYECKOTO SBIICHUS;

OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIIHIO, MOIYYEHHYIO B X0/
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh O00OOIIEHUST W  BBIBOJBI 10  pe3yjbTaTaM
IPOBENEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JlalbHEHIIIee pa3BUTHE (PU3UYECKUX TPOIECCOB, a TAKXKE
BBIIBUT'aTh NPCAIIOIOXKCHUS 00 nx Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaX.

Pabora ¢ nnopmanmeii:

MPUMEHATh PAa3JIMYHbIE METO/blI, MHCTPYMEHTBI M 3alpoChl MPHU TIOUCKE W OTOOpe
uH(pOpPMAIIUK WIH JAHHBIX ¢ YUETOM MPEAIoKeHHOW yueOHoM (hru3ndeckoi 3a1auu;
aAHAIM3UPOBATh, CUCTEMATHU3UPOBATh U HMHTEPIPETUPOBATH WH(OOPMAIIUIO PA3THUYHBIX
BUJIOB U (DOPM TpeICTaBICHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (GopMy MpeacTaBieHus HHpopMmanuu u
WUTIOCTPUPOBATh pEIIaeMble 33Ja4d HECJIOKHBIMU CXEMaMH, JuarpaMmamMu, HHOU
rpaduKol U UX KOMOMHAITUSIMH.



KomMMyHnkaTuBHBbIE YHUBepCcaJIbHbIE y4eOHbIe JeiicTBHS:

B XO0J€ OOCYXIeHHS Y4eOHOro MmaTepualia, pe3ysbTaToB JIa0OpaTOPHBIX paboOT W
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAaeMOM TEMbI M BBICKA3bIBATh HJICH,
HaIleJICHHBIC Ha PEIlICHUE 3a/1a4U U MOIepKaHnue OJIarokKelaTeTbHOCTH OOIICHHUS,
COMOCTABJIATh CBOM CYXKJIEHUS C CYXKICHUSIMH JPYIMX YYaCTHUKOB JIHAJIOTa,
00OHapy>XMBATh Pa3IU4He U CXOACTBO MO3UIIMM;

BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

NyOJUYHO  TIPEACTABISITH  PE3yJAbTaThl  BBITOJIHEHHOTO  (PU3WYECKOTO  OIBITA
(3KCTIepUMEHTA, UCCIIEIOBAHUS, TPOCKTA);

MOHUMATH ¥ UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHAUBHIYaTbHOW PabOTHI MPU
peLIeHNH KOHKPETHON (PU3UIECKOM MPpoOIeMBbI;

MPUHUMATh LEJIU COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBATH JCHUCTBHUS IO €€
JIOCTH>KEHUIO: PACIIPEACISITh POJIM, 00CYKIaTh MPOLECChl U Pe3yIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHSITH CBOIO 4YacTh pabOThI, JAOCTUTAsh KAYECTBEHHOTO pE3yJibTaTa IO CBOEMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUA C APYTUMU YJICHAMH KOMAaH/IbI,
OILICHMBATh KAYECTBO CBOETO BKJIaJa B OOILIUI MPOAYKT 110 KPUTEPHUSIM, CAMOCTOSATEIHHO
c(hOpMYyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranu3amnus:

BBISIBJIATH IPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CUTYAUsIX, TPEOYIOLIMX Ui peILCHHs
(bu3nUecKrx 3HaHUM;

OpPUEHTUPOBATHCSI B PaA3IMYHBIX MOAXO0JAX NPUHATHUS pelIeHuil (MHIUBUAYaJIbHOE,
INPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIoi);

CaMOCTOSITEJIFHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH MPEAJIaracMbl€ BApUAHThI PEIICHU;

Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pEIICHHUE.

CﬂMOKOHTpOJIb, IMOLUOHAJbHBLIA HHTEJLJIEKT:

JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUH U IpeiaraTh 1aH €€ H3MEHEHMUS,

OOBSICHATH MPUYMHBI TOCTHKEHUS (HEAOCTHKEHHSI) pe3yJIbTaTOB AEATEIbHOCTH, JaBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTh (B TOM YHCII€ B XOJ BBIMOJIHEHUS (PHU3HUUECKOTO
UCCJIEIOBaHMSI WMJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSM;

CTaBUTb ce€0s1 HA MECTO APYrOro YeJIOBEKa B XOJE CIOPa WM JUCKYCCUU HA HAyYHYIO
TE€My, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

pu3HaBaTh CBOE IMpaBO Ha OMIMOKY MNpH peuieHUH (QU3UYECKUX 3aJad Wi B
YTBEPKACHUSIX HAa HAYYHBIE TEMBI M TAKOE 7K€ IIPaBO JPYroro.



IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 7 Kjacce MpeIMETHBIE Pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

UCTOJIb30BaTh TOHATHS: (U3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOCHNUE,
9KCHEPUMEHT, MOJEJb, TUIIOTE3a, €IUHHIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHbIe COCTOSHUS BelecTBa (TBEPIOE, KHMIKOE, razoo0pa3zHoe), MEXaHUYEeCKOoe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NIPSIMOJIMHEMHOE),  TpaeKTOpHsl,
paBHOAEHCTBYIOIas cuia, Aedopmanus (ynpyras, IUIacTHYecKas), HEBECOMOCTb,
COOOLIAIONIUECS COCYIbI;

pasnnyath siBiieHus (1udQy3us, TEII0BOE IBUKEHHUE YaCcTUL] BELIECTBA, PABHOMEPHOE
JBUKCHUE, HEPAaBHOMEPHOE NIBUJKEHUE, MHEPLUA, B3aMMOJICHCTBUE TeEll, PABHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHON OCBIO BpAILICHUS, IIepeaaya JaBJICHHs TBEPAbIMU TEIAMU,
KHUJIKOCTSIMH M Ta3aMu, aTMoc(epHOe MJaBlicHHE, IUIaBaHWE TeJ, TNPEBPALICHUS
MEXaHUYECKOM SHEprun) 1o ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3YyYEHHBIX (PU3MUECKUX SIBIECHUI B OKPYKAIOLIEM MHpE, B
TOM 4yHcie (u3nueckue sBICHHS B MPUPOJE: NMPUMEPhl ABWKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPHUPOJAE, ACHUCTBUE CWIBI TPEHHS B NPUPOJLE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHWS Ha JKMBOH OpraHU3M, IIaBaHHE DHIO,
pblYary B TeJ€ YelIOoBeKa, IPU 3TOM IEepPeBOIUTHh NPAKTUYECKYIO 33Jady B Y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBJICHUH;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKHUE SBJICHUS, UCHIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BpeMs, MYyThb, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YIPYTOCTH, CUJIa TSYKECTH, BEC TEJa, CUJIa TPEHUs, 1aBlieHue (TBEPIOTO
Tena, JKUAKOCTH, ra3a), BBITAJIKMBAIOLIAs CUJIA, MEXaHH4Yeckas paboTa, MOIIHOCTb,
IUIEYO CUJIBI, MOMEHT CHJIbI, KO3()(UIMEHT TNONe3HOro JeHCcTBUS MEXaHW3MOB,
KMHETHYEeCKasi M TMOTEHLUANbHAs YHEPTus), NMPH ONUCAHWU NPABUIIBHO TPAKTOBATh
(bu3nYECKUi CMBICI UCIOIb3YEMbIX BETUUHH, X 0003HAUEHUS U €AMHULIBI (PU3HUECKUX
BEJIMYMH, HAXOAWTh (OpPMYJbl, CBSA3BIBAIOLIME JaHHYIO (DU3UYECKYI0 BEIUYHHY C
JPYTUMH BETUYMHAMH, CTPOMTH IpadUKd HM3YyYEHHBIX 3aBUCHUMOCTEH (QH3NUECKUX
BEJIMYUH;

XapakTepru30BaTh CBOWCTBA Tell, (pU3nUecKue SBICHUS U MPOLIECCH, HCIIOJb3Ys MpaBUIIa
CJIO’KEHUS CWII (BIOJIb OJHOM MpsiMoii), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena,
MpaBUJI0O paBHOBecHs phiuara (OJ0Ka), «30J70TO€ TIPABWIO» MEXaHWKH, 3aKOH
COXpPaHEHMs] MEXaHMYECKOW SHEprHM, MPH 3TOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHAa U 3allMChIBATh €r0 MATEMATUYECKOE BBIPAXKEHUE;

00BACHATH (PU3UUECKHE SBICHMUSI, IPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallull  IPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BbIABIATH  NPUYHUHHO-
-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH 00bICHEHNE U3 12 TOTMYecKUX 1IaroB ¢ onopoi Ha 1—
2 u3y4yeHHBIX CBOWCTBAa (U3MUECKUX SBJICHUN, (U3NYECKUX 3aKOHA  WJIU
3aKOHOMEPHOCTH;

pemate pacuéTHble 3adauyd B 1—2 [EHCTBUSA, HCIOJIB3YS 3aKOHBI U (QOPMYJIBL,
CBsI3bIBaoIMe (PM3NYECKHE BETMUMHBL: Ha OCHOBE aHaJIN3a YCIOBHUS 3a/1a4H1 3alUChIBATh
KpaTKoe YCJIOBUE, MOACTABIATh (pU3MUecKre BETUYUHBI B (POPMYIJBI U MPOBOAUTH



pacu€Thl, HaXOIWUTh CIPABOYHBIC JaHHBIC, HEOOXOAWMBIC Il PEIICHHs 3ajad,
OIICHUBATh PEATMCTUIHOCTH MOTYYCHHON (PU3HUECKON BETUINHBL;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOYKHO PEUTUTh MPU TOMOITH (PHU3NIECKUX METOIOB,
B ONHCAaHUU WCCIEIOBAHUS BBIACIATH IMPOBEPSEMOE MPEANOoIOKeHUE (TUIOTE3Y),
pasznuyaTh ¥ MHTEPIPETUPOBATH MOJYYEHHBIH pe3yJbTaT, HaXOJIUTh OIMOKH B XOJE
OIIBITA, ICJIATh BBIBOJIBI 10 €T0 PE3YJIbTaTaM;

IIPOBOJIUTH OIBITHI IO HAOIIOJACHUIO (PU3MYECKUX SBICHUN WU (PU3UYCCKUX CBONCTB
Ten: (GOpPMYIUPOBAaTh TMPOBEPSEMBIE TIPEIIONIOKEHUS, COOMpPAaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHHUS, 3aIMUCHIBAThH XOJI OMBITa H (POPMYITHPOBATH BBIBOIBL;
BBITIOJIHSITh TIPSAMBIC U3MEPEHUS PACCTOSHUSA, BPEMEHH, MACChl Tesla, 00bEMa, CUIIBI U
TEMIEPATYPHl C UCIOJIL30BAHUEM AHAJIOTOBBIX W HU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 3aJaHHOHN aOCOFOTHON MOTPEITHOCTH U3MEPECHHIA,
MPOBOJNTH WCCIICIOBAHUE 3aBUCHMOCTU OJHOW (DM3MUYECKON BEIWYMHBI OT JAPYroM C
HCIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JBUKYIIETOCS
TeJla OT BPEMEHHU JIBUIKECHUS TeJia, CUJIbI TPEHUS CKOJBKEHHS OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEH TEJI W HE3aBHCHUMOCTH CWJIBI TPEHHS OT IUIOIIAU
CONIPUKOCHOBEHHUSI TEJI, CUJIbl YIIPYTOCTH OT YJIMHEHUS MNPYXKUHBI, BBITAJKUBAIOLIEH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTH Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBUH IIJIaBaHUS TEJ, YCIOBUW pPAaBHOBECHS pbluara W OJIOKOB), y4acTBOBAaTh B
MJIAaHUPOBAHUM y4eOHOTO UCCIIEIOBaHMs, COOMpaTh YCTAHOBKY H  BBIMOJHATH
U3MEpEHUS, CIeAysl TPEUIOKCHHOMY IUIaHy, (PMKCHPOBATh PE3YJIbTATHI IMOJYICHHON
3aBUCUMOCTH (PM3NYECKUX BEIIMYMH B BUJIC IIPEIJIOKCHHBIX TA0JIHII U rpaduKOB, JAeIaTh
BBIBOJIbI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;

MIPOBOJIUTh KOCBEHHBIC H3MEpEHUsS (U3UYECKUX BEIMYWH (IUIOTHOCTHh BEIECTBA
JKUJIKOCTH W TBEPAOrO TENa, CUJIa TPEHHS CKOJIbKEHUS, [aBICHUE BO3AyXa,
BBITAJIKUBAIOIIASA CHWJIA, JCHCTBYIOIIAs Ha TNOTPYXKEHHOE B IKUIKOCTh TEIIO,
KOX((UIIMEHT TOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAaHU3MOB), CIEAys MPEJIOKEHHON
WHCTPYKIIMU: TIPH BBIMOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTALHYIO YCTAHOBKY
Y BBEIUHCIATH 3HAUCHNE HCKOMOM BEITHUHNHEL,

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH TMpu pabore ¢ 1abOpaTOpHBIM
000pyI0BaHNEM;

yKa3bIBaTh MPHUHIMIMBI JEHCTBUS TPHOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIUECS COCYIbI, OapOMETp, pblyar, MOABUKHBIN 1
HENOABILKHEIN OJIOK, HAKJIOHHAS IIJIOCKOCTh;

XapaKkTepU30BaTh MPUHIUIBI JEHCTBUS M3YUYCHHBIX MPHUOOPOB M TEXHHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX OMHCAaHUA (B TOM YHCIE: MOAMIMIHUKU, YCTPOMCTBO
BOJIOIIPOBOJA, THAPABIMYECKUN MPECC, MAHOMETP, BBICOTOMEp, IMOPLIHEBOW HACOC,
apeoMeTp), MCIIONB3Ysl 3HAHUSA O CBOMCTBAaX (PU3MUYECKHUX SIBJICHUH M HEOOXOIUMBIC
(du3HYecKue 3aKOHBI 1 3aKOHOMEPHOCTH;

OPUBOJUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O TMpHUMEpax) MPaKTHUECKOTO
WCIIONIh30BaHUS (PU3NUYECKHX 3HAHWUN B TIOBCEJHEBHOW KU3HM [UJIs1 oOecreueHus
0e30MacHOCTH TpU OOpalieHuH ¢ TpuHOOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHsS 370pPOBbsi M COONIOJIGHHUS HOPM OSKOJOTHYECKOTO TMOBEACHHS B
OKpYKarolleu cpese;



OCYIIECTBIATh OTOOpP HMCTOYHHMKOB HH(popmanuu B HHTepHETE B COOTBETCTBHH C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLINXCS 3HAHUM U IIyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALIHIO, KOTOPAst SBJISAETCS MPOTHBOPEUYUBON
WJIA MOXET OBITh HEJJOCTOBEPHOM;

UCTIOJIb30BaTh MIPU BBITIOJTHEHUH y4eOHBIX 3aJJaHUN HAYyYHO--TIONYJISIPHYIO JIUTEPATYPY
($U3UIECKOro coaepKaHus, CipaBOYHbIE MaTepHalibl, pecypchl cetu IHTepHeT, BIaieTh
npuéMaMM KOHCIEKTHPOBAaHHUS TEKCTa, IpeoOpa3oBaHUs HHPOpPMALUM W3 OJHOH
3HAKOBOM CUCTEMBI B IpYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUS HA OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gpu3n4ecKoro coaepkaHusi, B TOM 4YUCiIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3yJibTaTax MPOEKTOB MM YU4EOHBIX UCCIICAOBAHUH, IIPU ITOM
IrpaMOTHO HWCHOJb30BAaTh HM3YyYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALUEN;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM paCIpenessaTh 00S3aHHOCTH B
IPYyIIE B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1a4aMU, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
NeCTBUHM, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B JACATEIBHOCTH TPYIIIHI,
BBICTPAMBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K konmy oOyuenus B 8 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

WCIIOJIb30BaTh IMOHATHUS: Macca W pa3Mepbl MOJEKYN, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIEeCTBA, KPUCTAIUIMUECKUE U aMOp(HBIE Tena,
HACBHILIECHHBI U HEHACBIILICHHBIN MMap, BJIa)KHOCTh BO31yXa, TEMIIEPATYPa, BHYTPEHHSSA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsil, IIEKTPUUECKOE
10JI€, IPOBOJHUKH U TUSJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUUECKUH TOK, MArHUTHOE T10JIE;
pasznuyarh SBJIEHUS (TEIUIOBOE paCUIMpEHUE U C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBECHE, CMayMBaHHWE, KaNWULIPHBIE SBICHMS, UCIAPEHHUE, KOHICHCALUs,
IIJIABJICHUE, KPUCTAJUIU3aLUS (oTBepaeBaHue), KUIICHHUE, Temioneperaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, H3JIYYCHHUE), IJICKTPU3ALMs TeJ, B3auMOCHCTBUE
3apsAa0B, ACHUCTBHUS JJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBIKAHUE, B3aUMOJICHCTBUE
MAarHuTOB, JEHCTBUE MATHUTHOTO IIOJI1 HA MPOBOJAHUK C TOKOM, DJIEKTPOMAarHWTHAas
WHAYKIUSA) 1O OINHCAaHWID MX XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOUIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOsBICHNE W3YYEHHBIX (PU3NYECKUX SBICHHUI B OKPYXKAIOIIEM MHUPE, B
TOM 4Hclie (u3nUecKkre SBICHUS B TMPUPOJE: TOBEPXHOCTHOE HATHKEHHUE W
KaMWUIIpHBIE SIBIIGHUS B TPUPOJE, KPUCTALUIBI B Tpupojae, uznydeHue ConHila,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHeEra,
AIIEKTPUYECKHUE SIBJICHUS B aTMOC(Eepe, DIIEKTPUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emiiu, Apeii¢ MoI0CoB, poJib MATHUTHOTO MOJIS JUISl )KU3HU Ha 3emiie, OJIspHOe
CHUSHHME, TIPH DJTOM TMEPEBOJUTH MPAKTUUYECKYIO 3aJady B Yy4eOHYIO, BBIICIATH
CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUM;

OTUCHIBATh U3yUYEHHBIE CBOMCTBA TE U (PU3UUYECKUE SBICHUS, UCTIONB3Ys (PU3UIECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJIMYECTBO TEIUIOTHI, YJelIbHas
TEIUVIOEMKOCTh ~ BELIECTBA, YAENbHAs TEIUIOTA IUIABJIECHUSA, YAEJIbHAs TEIUIOTA
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENIbHAS BJIAXHOCTh BO3AYyXa, JJIEKTPUYECKUN
3apsl, CHJIAa TOKA, DJIIEKTPUYECKOE HAIIPSKEHUE, CONPOTUBIIEHUE IPOBOIHUKA, YIEIIBHOE



COIIPOTHBIICHUE BEIIECTBA, Pa0OTa U MOIIHOCTH JCKTPUIECKOTO TOKA), PH ONTHUCAHUU
MPABUJILHO TPAKTOBATh (PM3MUYECKUN CMBICT UCTOIB3YEMbIX BEIIMYUH, 0003HAYCHUS U
eAVHHUIBl (U3NYCCKUX BEIUYHH, HAXOAUTh (OPMYJbI, CBS3BIBAIONIUE JIAHHYIO
(GU3NYECKYI0 BEIUYMHY C JPYTMMH BEIUYMHAMH, CTPOUTH TpauKH H3YyYECHHBIX
3aBUCUMOCTEH (DU3MYECKUX BEINYHH;

XapaKkTepUu30BaTh CBOWCTBA Tel, (PU3MUECKUE SBJICHUS W TPOIECCHI, HUCIOIB3Ys
OCHOBHBIC TIOJIOKEHUSI MOJICKYJISIPHO--KHHETHYECKOH TEOPUH CTPOCHHS BEIIECTBA,
MIPHUHIIAII CYTIEPTIO3UITNH MOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXPaHEHUS 3apsa,
3akoH OMa JiIsl yuacTka 1emnu, 3akoH J[xoynsi—JIeHia, 3aKkoH COXpaHeHUsI SJHEPTUH, IPU
ATOM JaBaTh CIOBECHYIO ()OPMYJIHMPOBKY 3aKOHA M 3alMCHIBATH €M0 MaTEMAaTHYECKOE
BBIPAKCHHC;

OOBSICHATh (PU3MYECKHME MPOILECCHl W CBOWCTBA TEJ, B TOM YHUCIEC U B KOHTECKCTE
CUTyaIui MIPAKTHKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITH
MPUYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTHh OOBSICHCHHE M3 1—2 JIOTMYECKUX IIAroB ¢
Oropoit Ha 1-2 M3y4YCHHBIX CBOMCTBA (DU3UYCCKHX SBJICHUMN, PU3UUCCKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemarh pacu€THble 3adadyd B 2-3 JEHCTBHSA, HWCHOJIB3Yysd 3aKOHbI W (HOPMYIIBI,
CBsI3bIBarOINME (PU3NYCCKHUE BEJIMUNHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4H 3alUChIBATh
KpaTKOE YCIIOBUE, BBISBISITH HEIOCTATOK JAHHBIX I PEHICHHUS 3a/Ja4, BHIOMPATh
3aKOHBI ¥ POPMYJIbI, HEOOXOAUMBIE JTS €€ PEeIICHUs, POBOIUTH PACUETHI M CPABHUBATH
MOJTYYCHHOE 3HaYCHUE (PU3UIECKOM BEITHMUNHBI C U3BECTHBIMU JIAHHBIMU;

pacrno3HaBaTh IPOOJIEMBI, KOTOPBIE MOYKHO PEIIUTH P MOMOITH (PU3HIECKUX METOJIOB,
UCTIONIB3Ysl OINUCAHHWE WCCICIOBAHUS, BBIJACIATh IPOBEPSIEMOE IPEIIOJIOKCHHE,
OLICHUBATh MTPABHILHOCTH MOPSIIKA TIPOBEICHHS UCCIIEAOBAHMS, JCTIaTh BHIBOIBL;
MPOBOJIUTH OMBITHI 10 HAOIIOACHUIO (DU3MUYECKUX SBJICHUN WM (U3NYCCKUX CBOWCTB
Ten (KamwUIspHBIC SIBIICHUS, 3aBUCHUMOCTh JIaBJICHHS BO3JyXa OT €ro o0béMa,
TEMIIEPATYPHI, CKOPOCTH MPOIIeCcCa OCTHIBAHUS W HATPEBAHUS TPU U3ITyUECHUU OT IIBETA
u3Ny4aronie  (Moriaomaroieil) MOBEpXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TEMIEPATypbl JKUIAKOCTM W TUIOMAad €€ TOBEpXHOCTH, OJEKTpHU3alus Tel U
B3aMMOJICHCTBHE DIIEKTPUYICCKUX 3apsiIOB, B3aMMOJICHCTBUE IMOCTOSHHBIX MAarHUTOB,
BU3YaIM3aIisl MATHATHBIX TIOJICH TOCTOSHHBIX MarHUTOB, ACHCTBHSI MAarHUTHOTO TIOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBa DJIEKTPOMAarHUTa, CBONCTBA DJEKTPOJBUTATENS
MOCTOSSHHOTO TOKa): (OpMyIHUpoBaTh MpOBEpsieMble TMPEANONOKEHUs, COOHpaTh
YCTAaHOBKY W3 TPEJIOKCHHOTO O0OpYyJIOBaHUS, ONKMCHIBATH XOJ OMNbBITA U
(bopMyIUPOBaTh BHIBOJIBI;

BBITIOJHATE MPSMBIC U3MEPEHUSI TeMITepaTypbl, OTHOCHTEIHHOW BIAXKHOCTH BO3IyXa,
CWJIBl TOKa, HANpPSOKEHUS C HCIIOJIb30BAHWEM AHAJIOTOBBIX IMPHOOPOB W JIATYMKOB
bu3NYECKUX BENUYMH, CPAaBHHUBATh PE3YNbTAaThl H3MEPEHUN C Y4ETOM 3aJTaHHOMN
a0COIOTHOM MOTPEIIHOCTH;

MPOBOANTH MCCIIEOBAHUE 3aBUCHUMOCTH OIHOU (DPM3MYECKOW BETUYHMHBI OT JIPYTod C
UCTIOJIb30BAaHUEM MPSMBIX M3MEpPEHUH (3aBHCHUMOCTH COMPOTHUBIICHHUS MPOBOJHUKA OT
€ro JUIMHBI, TUIOIIAIN TOMEPEYHOTO CEUYCHUS M YACIBHOTO COIPOTHBIICHUS BEIIECTBA
MIPOBOJIHKKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HAMPSKCHHS Ha MPOBOTHUKE,
HCCIICIOBAHKUE TIOCIIEIOBATEILHOTO W TMapajuIeNbHOTO COCIUHEHHH MPOBOJIHUKOB):
IUTAHUPOBATh UCCIIEOBAHKNE, COOMPATh YCTAHOBKY U BBIMONHSITH U3MEPEHUS, CIEIys



IPEUIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3YNbTaThl MOJYYEHHON 3aBUCHMOCTH B BUJE
TaOIMI U TpaHKOB, A€TaTh BBIBOAKI 110 pE3yJbTaTaM HCCIIeIOBAHNUS;

® [IPOBOJUTH KOCBEHHbIC HM3MEPEHUs (U3NYECKUX BEIMUYUH (yIelibHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MPOBOJIHUKA, paboTa U MOITHOCTh JIEKTPUUECKOTO TOKA):
IUIAHUPOBaTh M3MEpPEHHs, CcOoOMpaTh OSKCIEPUMEHTAIbHYIO YCTaHOBKY, ClEAys
IPEJI0KEHHON MHCTPYKLMH, U BBIYUCIISITh 3HAUEHUE BEJTUUNHBL;

e coOmonaTh MpaBWia TEXHUKM Oe3omacHOCTH Ipu pabore ¢ JabOpaTOPHBIM
00opyI0BaHUEM;

® XapakTepu3oBaTh IPUHLUIBI JEHCTBUA H3YyYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € OHNOpPOH HAa MX ONUCaHMA (B TOM YHCIE: CHCTeMa OTOIUIEHHS JJOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMeTp, BOJBTMETP, CUYETYMK AIIEKTPHUYECKON
DHEPIUHU, DIIEKTPOOCBETHTEIbHBIE NPUOOPHI, HAarpeBaTeNbHBIC AIIEKTPOIPUOOPHI
(mpuMepsl), SJEKTPUYECKHUE IPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOIBUIaTelb
IOCTOSIHHOTO TOKAa), MWCHOJb3ys 3HAaHUS O CBOMCTBaX (pu3MyecKUX sBJICHUN U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh NPOCTblE TEXHUYECKHE YCTPOMCTBA M H3MEpUTENbHbIE MPHOOPHI IO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (JKHJKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, ABUraTellb BHYTPEHHErO CTrOpaHMs, 3JEKTPOCKOIl, PEOcTar), COCTaBIISATh
CXEMBI 3JIEKTPUYECKHUX LIeNed ¢ MOCIE0BaTEeIbHBIM U MapauleIbHbIM COCIUHEHUEM
AIIEMEHTOB, Pa3Inyasi yCIOBHBIE 0003HAUYCHUS 3JIEMEHTOB JIEKTPHUECKUX IETICH;

® [IPUBOAMUTH MpHUMEPbl (HAXOAUTh MH(OpPMALMIO O MpHUMEpax) MPAKTUYECKOIO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM s 0OecredeHus
0e30macHOCTH NIpU OOpalleHMH ¢ OpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3JI0pOBbsI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO IIOBEAECHUS B
OKpY’Kalollel cpese;

®  OCYILECTBJISATh MOMCK HHPOpMALIUU (PpU3HUECKOTOo copepkaHus B IHTepHeTe, Ha OCHOBE
UMEIOIMXCA 3HAHUM M MyTEM CpaBHEHUS JIOTOJHUTENBHBIX HMCTOYHHUKOB BBIACIATH
UHPOPMALINIO, KOTOPast SBJISETCS MPOTUBOPEUNBON MITH MOXKET OBITH HETOCTOBEPHOM;

® UCMOJb30BAThH MPH BBHINOIHEHUN YUEOHBIX 3aJaHUI HayYHO--TIONYJISIPHYIO JIUTEPATYPy
(GU3NIECKOTO COJepKAHUS, CIIPABOYHBIE MaTepHAIIbl, pecypchl ceTn IHTepHeT, BIaieTh
npuéMamMu KOHCIIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs HWHPOpPMAIMM W3 OJHOMN
3HAKOBOM CHUCTEMBI B JPYTYIO;

® co3JaBaTh COOCTBEHHbIE NHCbMEHHBIE W KpaTKUE YCTHBIE COOOIIeHus, 00001mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3UYECKOTO COJAEP)KaHUs, B TOM YHUCIIE
nyOJIMYHO  TPEICTaBISITh  pe3yiabTaTbl MPOEKTHOM WM  HCCIEN0BATEIbCKOMN
JeSITeTBHOCTH, TIPH 3TOM TPaMOTHO HCIIOJIb30BaTh W3YYCHHBIN MOHSTHIHBIA anmapat
Kypca (pU3MKH, CONMPOBOXK/JIATh BHICTYINICHUE MTPE3EHTAIUEH;

® [IpU BHINOJIHEHHH Y4YEOHBIX IPOEKTOB M WCCIEHOBAaHHNA (U3NIECKUX IPOIECCOB
pacrpenenaTe 00s13aHHOCTH B TPYIMIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIIEIUTh 32 BBHIOJIHEHHEM IUIaHa JEHCTBUH M KOPPEKTHPOBATh €ro, ajeKBaTHO
OIICHWBATh COOCTBEHHBIM BKJIQJ B  JIEATEIBHOCTh  TPYIIbI, BBICTPAWBATh
KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, TIPOSIBIISISI TOTOBHOCTD Pa3pemiaTh KOHMIUKTHI.

K xoHuy oOyuenust B 9 Kiacce mnpeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHUIA:

® UCMOJb30BATh IIOHATHS: CHUCTeMa OTCY€Ta, MarepuajbHas TOYKa, TPACKTOPHUS,

OTHOCHUTEJIBHOCTh MEXaHMUECKOTO JBIDKEHUS, nedopmanus (ynpyras, miacTudeckas),



TPEHUE, LUEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb W IMEPErpy3KH, LEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOrO Tejia, paBHOBECHE,
MEXaHWYeCKue KonebaHus ©  BOJHBI, 3BYK, HWHOPa3BYyK ©  yJIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JAIbHO30PKOCTh, CHEKTPbl HCIyCKaHWs W TMorjiouleHus, anbda-, O6era- U ramma-
U3JTy4EHUs], U30TOIBL, SJIEpHasi YHEPIeTHUKaA;

pa3iuyath SBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABIKEHHE, CBOOOIHOE MaIeHHE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTesIbHOE JIBIDKEHHE (3aTyXalolllhe U BBIHYXKJEHHBIE KojeOaHUs), pPe30HAHC,
BOJIHOBOE JBW)KEHHE, OTPaXXEHUE 3BYKa, MPSMOJIMHEHHOE pPACIPOCTPaHEHHUE,
OTpaXEHUE U NIPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KEHUE
0eroro cBera B CIEKTP M CJIOXKEHHE CHEKTPAJIbHBIX I[BETOB, AMCIIEPCUS CBETa,
€CTECTBEHHAsl PaIMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEWYATOTO CIIEKTPa U3ITYUYECHHUS ) 10
ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE
(du3nyeCcKoe SIBJICHUE;

pacro3HaBaTh MPOSIBIIEHUE H3yYCHHBIX (DU3MUYECKUX SBJICHHUN B OKpPYXKAroIIeM Mupe (B
TOM 4uclie (U3NYECKHUE SBICHHUS B MPUPOJE: MPUIMBBI U OTJIHBHI, ABIKCHHUE IIJIAHET
ConHe4yHOM cUCTEeMbl, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LlyHAMH, 3XO, I[BE€Ta Tel,
ONTUYECKHE SBJICHUS B  TNPUPOJAE, OWOJOTHYECKOE  JEeHCTBHE  BUAUMOTO,
YIBTPApUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYYCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
dboH, KOCMHUYECKHE JIy4d, PAAUOAKTUBHOE W3JIyYCHHUE TMPUPOIHBIX MHUHEPAJIOB,
NEeCTBUE PaIMOAaKTUBHBIX M3IYYCHHI HAa OPraHU3M 4eJOoBeKa), IPU 3TOM MEePEBOIUTH
MPaKTUYECKYIO0 3aJlayy B y4eOHYIO, BBIJCISTH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

ONMCHIBATh U3yUYEHHbIE CBOMCTBA TEI U (PU3NYECKHUE SBJICHUS, UCIIONIB3YS (PU3NUECKUE
BEJIMYMHBI (CpPEeIHSAsSs U MTHOBEHHas CKOPOCTb Tejla IPU HEPABHOMEPHOM JBH)KEHUH,
YCKOpEHUE, NEpPEMEIEHUE, MTyTh, YIJIOBasi CKOPOCTb, CHJIA TPEHMs, CHJIa YNPYTOCTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJieHHs], BEC Teja, UMITYJbC Tela, UMITYJIbC
CWJIbI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHIIMAJIbHAS HEPIUs Teja, MOJAHIATOIO
HaJl IOBEPXHOCTBIO 3€MJIM, MOTEHIMAJIbHAS SHEPTUS CKATON MPYKUHbI, KHHETUYECKast
SHEPrus, MOJHAsg MEXaHUUYECKasi YDHEPTHsl, IEPUO] U YacToTa KoJeOaHU, ITUHA BOJHBI,
TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MMOKA3aTENb MPETOMIICHHS CPEJIbl),
IIPU ONKCAHUU NPABUIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI MCHOJIb3YEMbIX BEIUYMH,
0003Ha4YeHHs] M €AMHUIIBI (PU3HUECKUX BEIMYMH, HaXOIUTh (DOPMYJIbI, CBSA3BIBAIOIINE
JTaHHYI0 GU3UYECKYIO BETUYHHY C IPYTUMH BEJTMUYUHAMU, CTPOUTH IPaUKH N3YIEeHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEITUUHH;

XapakTepu30BaTh CBOICTBA Tell, PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOb3Ys 3aKOH
COXpPAHEHHUs HHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, NMPUHLHUI CYNEPHO3ULIUU CHUII,
MPUHLINI OTHOCUTeNbHOCTH ["anuies, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEeHUs HUMITYJIbCa,
3aKOHBl OTPaK€HUS U TMPEJIOMIIEHUS CBETa, 3aKOHbl COXpPaHEHUs 3apsAOBOrO M
MacCCOBOT'O YHCEJI ITPH SAIEPHBIX PEAKIIHSIX, IPU ITOM JIaBaTh CJIOBECHYIO (POPMYITHPOBKY
3aKOHA U 3allUChIBATh €r0 MATEMATHUYECKOE BBIPAXKEHUE;

OOBSICHATh (pU3MUYECKHE MPOLECCHl M CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTyallMii  MPaKTUKO-OPUEHTHUPOBAHHOIO  XapakKTepa:  BBIBIATh  MPUUYHUHHO--



CJICICTBEHHBIC CBSI3H, CTPOUTH O0BSICHEHNUE U3 2—3 JTIOTUYECKHX IIaroB ¢ OMOPOH Ha 2—
3 wu3ydeHHBIX CBOWCTBAa (U3UYECKUX SABICHHWH, (PUIUUYECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;

pemath pacu€THbIe 3a7a4u (OMUPAIOIIUEcs Ha CUCTEMY U3 2—3 ypaBHEHHUI ), UCTIONIb3YsI
3aKOHbI U (DOpPMYIbI, CBSI3bIBaIOLIME (PU3MYECKHE BEIUYMHBI: HAa OCHOBE aHaIu3a
yCIIOBUSL 3a/ladydl 3allMChIBaTh KPAaTKO€ YCJIOBHE, BBISBISATH HEAOCTAIOUIME MU
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYEThl M  OICHHMBATh PEATUCTUYHOCTh IOJTYYEHHOTO 3HAYCHUS
bu3nYeCcKoil BETNYMHBL;

pacrio3HaBaTh MpoOIEMbl, KOTOPBIE MOKHO PEIIUTh MIPU MOMOIIN (PU3HUECKUX METOJIOB,
UCIIONIb3YSl OINKCAaHUE UCCIIEOBAHMS, BBIACNATH MPOBEPSEMOE MPEANONIOKEHHE,
OLICHUBATh IMPABWJIBHOCTH IOpSIKA IPOBEIEHUS HCCIEAOBAHUS, JeNaTh BBIBOJBI,
UHTEPIPETHPOBATH PE3YNIbTAThl HAOIIOICHUH U OIBITOB;

MIPOBOAMTDH OMBITHI MO HAOMIONCHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Tes (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuo/ia KojebaHuil MpyKMHHOTO MaITHUKA OT MAacChl rpy3a U KECTKOCTH TPYKUHBI U
HE3aBHCHUMOCTH OT aMILTUTY/Ibl MaJIbIX KOJICOaHHH, MPSIMOIMHEHHOE pacpOCTPaHEHUE
CBETa, pa3ioKeHHe OEeIoro CBeTa B CIEKTP, U3yUeHUE CBOWCTB H300paKeHUs B IIIOCKOM
3epKajie U CBOWCTB M300pa)keHUs TpeAMeTa B coOuparoled JuH3e, HaOJIoJACHHE
CIUIOIIHBIX ¥ JIMHEHYATBIX CIIEKTPOB H3IIYYEHHs): CaMOCTOSTEIBHO COOMpAaTh
YCTaHOBKY U3 H30BITOYHOTO Habopa 00OpyIOBaHMs, OMUCHIBATH XOJ OIBITA U €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

IPOBOAUTHh NPU HEOOXOAMMOCTH CEpPHIO MPSMBIX HM3MEPEHUMN, ONpenenss cpeaHee
3HaYeHHE H3MepAeMoil BelUYUHBl ((POKYCHOE pacCTOSIHHE CcOOUparonie JUH3bI),
000CHOBBIBaTh BHIOOD crioco0a m3mMepeHust (M3MEPUTEIEHOTO TPUOOopa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEIMYMH C HCIHOJIb30BAHHUEM
NPSMBIX H3MEPEHHUH (3aBUCUMOCTH ITyTH OT BPEMEHH IPH PABHOYCKOPEHHOM JIBUKEHUHU
0e3 HauaJIbHOM CKOPOCTH, MepHoia KojeOaHUi MaTeMaTHYeCKOr0 MasiTHUKA OT JJIMHBI
HUTH, 3aBUCHMOCTH YTJIa OTPaKEHUsS CBETa OT YIJia MaJIeHUs U Yria MpeIoMIICHHS OT
yIiia MajieHus1): MJIaHUPOBaTh HMCCIEIOBAHUE, CAMOCTOSITEIbHO COOMpATh YCTaHOBKY,
(GUKCUpPOBATh pPE3yNbTaThl MOJYYCHHOW 3aBUCHUMOCTH (U3NYECKUX BEIWYHH B BUJC
TabNuI ¥ rpaduKoB, AeTaTh BHIBOJBI MO PE3yIbTaTaM UCCIIEIOBAHUS;

NPOBOJUTh KOCBEHHBIE H3MEpEHHUS (QHU3UYECKUX BEIUYMH (CpemHsisi CKOPOCTh U
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TPYKHUHBI, KOXPDUIIMEHT TPEHUS CKOJBXKEHUS, MEXaHWYecKas paboTa u
MOIITHOCTb, YaCTOTA U MEPHO/I KOJIeOaHNIH MaTEMaTUIECKOTO U IPY>KUHHOTO MasiTHUKOB,
onTHYeCKas Cwia coOuparolied JUH3bl, pPaJUOaKTUBHBIM (OH): IIaHUPOBATh
U3MEpEHHs, COOMpAaTh HSKCIIEPUMEHTAIBHYI0 YCTAaHOBKY M BBINOJHATH H3MEPEHUS,
Cleysl IPeIOKEHHOW HHCTPYKITHH, BEIUMCIISITh 3HAYSCHUE BETHUMHBI U aHATH3UPOBAThH
MIOJTy9YCHHBIC PE3YIIBTATHI C YIETOM 33JJaHHOM IMOTPENTHOCTH U3MEPEHHUH;

coOioiaTh TMpaBWJa TEXHUKM Oe30MacHOCTH IMpu pabore ¢ 1abopaTOpPHBIM
00opy0BaHUEM;

pa3ianyaTh OCHOBHBIC MPU3HAKM HW3YYCHHBIX (U3MUYECKUX MOJENeH: MaTepHuaibHas
TOYKa, aOCOIMIOTHO TBEPAOE TEJO, TOYSYHBIM WCTOYHHK CBETA, JIyd, TOHKAas JIMH3A,
TUTaHETapHAast MOJIENb aTOMA, HYKJIOHHASI MOJIENIb aTOMHOTO SIApa;



XapakTepu30BaTh MPUHLUIBI JCHCTBHS HW3YYEHHBIX MPUOOPOB U TEXHHUYECKHX
YCTPOMCTB C OIOPOH HA UX OMMCAHUs (B TOM YUCIIE: CIUAOMETP, AATYUKH ITOJIOKEHUS,
pacCTOSHUS M YCKOPEHHS, PAKeTa, 9X0JI0T, OUKH, TIEPUCKOII, (poTOanmapaT, ONTUIECKHIE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, KaMepa BuiabcoHa), ncnosib3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBIICHUH U HEOOXOIUMBbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YUYEHHBIX TEXHMUYECKUX YCTPOMCTB,
U3MEPUTENIBHBIX NPUOOPOB U TEXHOJIOTMYECKUX MPOLIECCOB MPH PEHIEHUH y4yeOHO--
IPAaKTUYECKUX 3aj]ay, ONTUYECKUE CXEMbI JJIS OCTPOCHUS M300paXKeHU B IJIOCKOM
3epKajie U coouparoiei JIuH3e;

IOPUBOAUTH TpPUMEPBl (HAXOAUTh MH(OpPMANMIO O MpUMEpax) IPAKTUYECKOro
UCTIOJIb30BaHUS (PU3MUCCKUX 3HAHWHA B TIOBCEJAHEBHOW JKHM3HM s OOecredeHus
0€30MaCHOCTH TpH OOpaIleHUH C NPUOOpPaMU U TEXHHYECKUMH yCTPOIHCTBaMH,
COXpaHEHMsI 3JI0pOBbsI M COONIOAEHUS HOPM HKOJIOTMYECKOTO IOBEAECHUS B
OKpYXarollen cpene;

OCYILLECTBIIATh MOMCK MHpOpManuu (¢uzndyeckoro coaepxkanus B HHTepHere,
CaMOCTOSITENIFHO (OPMYJIHPYsl TOMCKOBBIM 3alpoC, HAXOMUTh ITYyTH OIPEIeICHUs
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOpPMAIIMM HAa OCHOBE WMEIONIUXCS 3HaHUU W
JIOTIOJTHUTEIIbHBIX UCTOYHHUKOB;

MCIIOJIb30BAaTh IPH BHIIOJHEHUH YYEOHBIX 33JaHUNM HAYYHO--TIONYJISIPHYIO JIUTEPATYpPy
(bU3M4ecKoro coaepxKaHus, ClipaBOYHbIe MaTepHalibl, pecypchl ceTu IHTepHeT, BIaieTh
npuéMaMM KOHCIEKTHPOBAaHHUS TEKCTa, NpeoOpa3oBaHUs HHPOpPMALUM M3 OJHON
3HAKOBOM CHUCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOILEHHS HAa OCHOBE MH(OpMAIK 13
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJAEp)KAHUSA, NyOIMYHO MPEACTaBIATh
pe3ysbTaThl IPOEKTHOM WM MCCIIEI0BAaTENbCKON EATEIbHOCTH, TP 3TOM IPAMOTHO
UCMOJIb30BaTh HM3YYEHHBbIM MOHATUHHBIA amnmapar u3y4yaemoro pasjena (us3uku u
COIIPOBOKIATh BBICTYIUIEHHE Mpe3eHTaled ¢ Y4€ToM OCOOEHHOCTeH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHMUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoabnsie IIpakruyeckue
n/n MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
11 ®dusnka - HayKa 0 IIPUPOJIC 2 buomiorexa LIOK
' K PHPOA https://m.edsoo.ru/7f416194
bubnuoreka [{OK
1.2 o 2 1
HISHHCCICHE BEIHIHAL https://m.edsoo.ru/7f416194
13 EcTecTBeHHOHAYYHBIH METO/I TO3HAHUS 2 1 bubmroreia LIOK
' I A https://m.edsoo.ru/7f416194
Wroro mo pazneny 6
Paznea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHUH BellecTBA
2.1 CtpoeHue BelecTa 1 bubmoreia LIOK
' P - https://m.edsoo0.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICHCTBUE YACTHII 9 1 bubnuoreka [{OK
' BEIIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperatHbie COCTOSIHUSI BEIIECTBA 2 h:tlpi?/();%;asi. (U/7F416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe 1 B3auMo/ielicTBHE TeJ
3.1 MexaHudeckoe JBHXEHUE 3 buomroreia LIOK
' A https://m.edsoo.ru/7f416194



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

bubnunorexa LIOK

2 )41 4
3 HICPHIA, Macea, IIOTHOCTD https://m.edso0.ru/7f416194
bubnunoreka LIOK
. .B 14
33 Cuna. Bugst i https://m.edso0.ru/7f416194
Hroro no pazaeny 21
Paszneun 4. /laBjieHne TBEPIABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. Ilepenaua naBnenus TBEpABIMU 3 Bu6muoteka [JOK
' TeJaMU, JKUIAKOCTIMU U Ta3aMu https://m.edsoo.ru/7f416194
4.2 JaBnenue KUuIKOCTH 5 brbmmorexa LIOK
' A https://m.edso0.ru/7f416194
bubnuoreka [{OK
43 ATMocpepHoe AaBiICHHe 0 https://m.edso0.ru/7f416194
44 JlelicTBUE KUJIKOCTHU U ra3a HA 7 bubmmoreka [JOK
' HOrpy»)EHHOE B HUX TEJIO0 https://m.edso0.ru/7f416194
Hroro no paszneny 21
Pa3nea 5. PaGora n MoHOCTD. JHEprus
bubnmorexa LIOK
>1 Pabora 1 MoIHOCTE 3 https://m.edso0.ru/7f416194
5.2 IIpocThic MEXaHU3MBI 5 bubamorexa LOK
' POCTRIE Me > https://m.edsoo0.ru/7f416194
bubmmoteka IIOK
. M 4
53 CXATIrICCKAd Sepritt https://m.edso0.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpems 3
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OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68
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8 KVIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakruueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThbI
pecypchbl
Paznen 1. TensioBuIe ABJIeHUS
bu6mmoreka [IOK
11 i 7
CTpoeHie  cBOHCTBA BelliecTsa https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1 5
SILIOBBI HPOHECCh! https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3znen 2. DiiekTpuyeckrue 1 MAarHUTHBIE SIBJIEHUS
21 DIIeKTpUUECKHE 3apsiabl. 3apssKeHHbIS 7 1 bubnuorexa [JOK
' TeJla ¥ UX B3aMMOJIEUCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i 7 20 1 7
OCTOSTHHBIN AMEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 15
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 4
UICKTPOMATHATHAS HHYKILHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHOe Bpemst 3
BIIEE KOJIMYECTBO YACOB I1
OBl © CTBO HACOB IO 68 3 145

[TPOTPAMME
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9 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThbI
pecypchbl
Paznen 1. Mexannueckue siBJICHHUS
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCAHMUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B 7 20 1 3
SAMOACHCTEIE Tel https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHBL COXpaHCHIA https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Paznen 2. Mexannyeckue KoJjed0aHusi M BOJTHbI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAMITCCIHE KOCOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CHAMIHOCKHE BONHHL. JByK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pazjen 3. DiieKTpoMarHuTHoOE 10Jie U 3JIeKTPOMATHUTHBIE BOJIHBI
DIIEKTPOMArHuTHOE MOJIE U bubnmoreka [JOK
3.1 6 2
3JIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3nen 4. CBeToBbBIE ABJIEHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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bubmuorexa [JOK

4.1 2
3aKOHLL pacHpOCTPAHCHHS CBCTa 0 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTUYECKHE IPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazaeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
| nu 4 1
5 CIyCKAHWE U TIOTJIONICHUE CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO siapa 6 1 bubmmorexa LIOK
' P P https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Anepipie peakii ! L https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nea 6. IloBTopuTtebHO-00001aI0IM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHHE COIEePIKAHUS 9 5 bubnuoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

Jnst paGoTHI IO IpOrpaMMe MPE/IoNaraeTcs UCIoIb30BaHue y4eOHO-
METOAMYECKOTO KOMILIEKTa: YUeOHHK, pabouas TeTpas, yaeonuk A.B. Ileppimkuna
«Duszukay 7 .8.9xmacc

o dusnka 7-9xi1.Mocksa.
e PaGouas terpaas 7 .8. 9kiacc

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

Jist paboThI IO IPOTPaMMe TPEATIONAraeTcs HCIOJIb30BaHue yueOHO-
METOAMYECKOTO KOMILUIEKTA: YIeOHHK, pabouasi TeTpab, METOJUUECKUE TTOCOOHS ISt
YUUTEIs, METOIUYECKasl U IOTIOJIHUTENbHAs TuTeparypa: [IporpaMmer
0011e00pa30BaTeIbHBIX YIPEKJACHUN peaTu3yroTcs B yueOnnkax A.B.Ileprimkuna
«Dusuka» 7.8.9 knacc «BepTukaiby T.

e Meronuueckoe mocodue.

e  ®wusuka 7-9xn.Mocksa./lpoda
e Pabouas teTpans 7 Kitacc

e TecroBble 3a7aHus.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

e AsOyka Kupmina u Medonus
¢usuka UaTepHeT-pecypc

e http://fizika-class/ru

e http:/proshkoi/ru

e https://m.edsoo.ru/ff0c3044

JOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

roCYAAPCTBEHHOE BIO/DKETHOE OBLLIEOBPASOBATE/IbHOE 12.11.24 14:59 Ceptudumkat 7D46CEF21A126CB7819880BEA98F2984
YYPEXXAEHMUE JIULIEN N2 445 KYPOPTHOIO PAMOHA CAHKT-NMETEPBYPTA, (MSK)
Apxunosa Maprapwuta BanepbesHa, upextop



http://fizika-class/ru

