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INOACHUTEJIBHAA 3AIINCKA

[IporpamMa 1o (Qu3MKe Ha YpPOBHE OCHOBHOIO 0OLIEr0 OOpa3oBaHUSI COCTaBJICHA Ha
OCHOBE MOJOXEHUI M TpeOoBaHUI K pe3yabTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpa3zoBarelbHOM  mporpammsbl, npexacraBieHHsix B OI'OC OO0, a Takxke ¢
yuéromdenepanbHoi paboyeil mporpaMMmel Bocniutanus U KoHnenmuu npenoaaBanusi yaeOHOro
npeaMera «Pusukay.

CogepxaHue MporpaMMbl MO (U3MKE HAMpaBIIeHO Ha (OPMUPOBAHHE ECTECTBEHHO-
HAyYHOW T'PaMOTHOCTH OOYYAIOIIMXCS M OpraHM3alfi0 M3y4deHHs (PU3UKU Ha JesTebHOCTHOMN
OCHOBe. B mporpamMme 10 (U3HKE YYUTHIBAIOTCS BO3MOXHOCTHM Y4YeOHOTO TMpeaMera B
peamu3anuu TpeboBannii ®PI'OC OOO K MmIaHUPYEMBIM JHUYHOCTHBIM M METalpeIMETHBIM
pe3yibTaTaM OOy4YeHHS, a TaKKe MEKIIPEIMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX Y4EOHBIX
MIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMUs.

[TporpammMa 1o (M3MKE ycTaHABJIMBAET paclpe/ieiicHue y4eOHOro MaTepualia 1Mo TojaM
oOyuenust (10 KJaccam), TNpeayiaraeT IPUMEPHYIO IOCIIEAOBATEILHOCTh HU3YUCHHS TEM,
OCHOBAaHHYI0 Ha JIOTUKEC pa3BUTHUS MPEJAMETHOTO COJCpKaHUS U Yy4ETe BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCA.

[Tporpamma no ¢usuke pazpadoTaHa ¢ LETbI0 OKa3aHHUsI METOANYECKON MOMOIIH YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

®u3nKa ABISETCS CUCTEMOOOPA3YIOIIMM JUIsl €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
IOCKOJIbKY (pU3MUecKre 3aKOHbI JIeKAaT B OCHOBE IPOLIECCOB U SIBICHUH, U3y4aeMbIX XUMHEH,
Ouonoruelt, acTpoHOMHEH U (U3NYECKON reorpadueil, BHOCUT BKIJIJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, NPEAOCTaBIsAET Haubosiee sICHble 00pa3lbl NPUMEHEHHs HAydHOIO METoJa
MO3HAHMS, TO €CTh CIIOCO0A MOJIYy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MUpE.

Opna W3 raBHBIX 3a/1a4 (pu3mveckoro oOpa3oBaHUs B CTPYKType oOLIero oOpa3oBaHUs
COCTOMT B (OPMHPOBAHUU €CTECTBEHHOHAYYHONW TIPAaMOTHOCTHM U HHTEpeca K HayKe Yy
oOyJaronuxcs.

I/I3y‘leHI/IC (I)I/I3I/IKI/I Ha 0a30BOM YpPOBHE IIpeanojaract OBJIAACHHUEC CICAYIONIUMU
KOMIIECTCHTHOCTAMHU, XaPaKTCPUIYIOIIMMU €CTECCTBCHHOHAYYHYIO 'PAMOTHOCTD:

HAay4YHO OOBSACHATH SIBJICHUA,
OLICHUBATHL U ITIOHUMATh 0COOEHHOCTH HAay4YHOT'O UCCJICIOBAHUA,
HHTCPIPECTUPOBATL JAHHBIC U UCITIOJb30BATh HAYYHBIC TOKA3aTCIILCTBA JJI MMOJIYUYCHW S BBIBOAOB.

[lenn wm3yueHuss (U3MKU Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs ONPEIEICHBI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®@usnka» B 00pa3oBaTeNIbHBIX OPraHU3ALNAX
Poccuiickoit ®enepannu, peanu3ylOIUX OCHOBHBIE 00I€00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepxk€HHON pemenneM Kosmermn MunncreperBa mpocsemenus Poccuiickont denepanun
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).

Henu nzyvyenus pU3NKH:

HpI/IO6pCTCHI/IC HUHTECpCCa MU CTPCMIICHUA o6yqafom1/1xc;1 K HAayYHOMY H3YYCHUIO IMPUPOIHI,
Pa3BUTHUC UX UHTCIUICKTYAJIIbHBIX U TBOPUYCCKUX CHOCO6HOCT€I\/’I;

pa3sBUTHE HpeﬂCTaBHeHI/Iﬁ 0 HAYYHOM MCTOAC IMO3HAHUA 1 (bOpMI/IpOBaHI/Ie HUCCICI0OBATCIIBCKOT'O
OTHOULICHUS K OKPYXAIOMIUM SIBJICHUSAM,



(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa U3y4yeHHUsS OCHOB CTPOCHHS MaTepUH
1 GyHIaAMEHTAIBHBIX 3aKOHOB (DH3UKH;

¢dopmMupoBaHUE TPENCTaBICHUH O poJd (PU3MKH AN Pa3BUTHS JPYTrUX E€CTECTBEHHBIX HayK,
TEXHHUKH U TEXHOJIOTHH;

pa3BUTHE NPEJICTABICHUI O BO3MOXKHBIX cepax Oyaymied mpopecCuOHaIbHON NeSTETbHOCTH,
CBSI3aHHOM C (PU3HKOM, ITOATOTOBKA K JAIbHEHIIIEMY OOYYEHHUIO B ’TOM HaIpaBIICHUU.

Joctuxenne STUX Leneld mnporpaMmbl MO (U3MKE HAa YpPOBHE OCHOBHOTO OOLIETro
00pa3oBaHus 00eCIeUNBACTCS PEIICHHEM CICAYIOUINX 3a1a4:

NprOOpeTEeHNEe 3HAHWKA O JUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXAHUYECKUX, TETUIOBBIX,
AJIEKTPUYUECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHHSX;

npuoOpeTeHNUEe YMEHHUH OMHCHIBATD M OOBSCHATH (U3UUCCKUE SIBICHHS C HCIIOJIb30BAaHHEM
MIOJTYYCHHBIX 3HAHHIA;

OCBOCHHE METOJIOB PEIICHHS MPOCTCUITNX PacUETHBIX 3a7a4 C HCIOJIb30BaHUEM (U3HUECKUX
MoOJIeIIeH, TBOPYECKHUX M TPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHEC YMCHHMH HAOJIOAAaTh MPHUPOJHBIC SBJICHUS W BBIMOJHATH OIBITHI, Ja0OpaTOPHBIC
paboThI U AKCIIEPUMEHTAIbHBIC UCCIICIOBAHMSI C UCIIOJIb30BAHUEM U3MEPUTEIILHBIX IIPUOOPOB;
OCBOEHHUE TTPUEMOB paboThI ¢ HHPOpMaNHel PU3NIECKOTO COACPIKAHUS, BKITFOYast HHPOPMAITHIO
0 COBPEMCHHBIX JOCTHKCHHUIX (PU3UKH, aHAIN3 U KPUTUUECKOE OIICHUBaHUE WH(POPMAIINH;
3HAKOMCTBO CO cdepamu Tpo(hecCHOHATBHON IeATSIBHOCTH, CBS3aHHBIMA C (PHU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAaHHBIMHU Ha JOCTIKEHHUSIX (PU3UUCCKON HAYKH.

Ha usydenue ¢usmuku (0a30BbIi ypOBEHb) Ha YpOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUS
oTBoaMTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Hellel0), B 8 kinacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJlacce — 102 yaca 3 yaca B HEJIENIO).
[Ipennaraemselii B mporpamMMe mo (usuke nepeyeHb J1adOpaTOpHBIX pPaObOT M ONBITOB HOCUT
PEKOMEHIaTeNIbHBIN XapaKTep, YUYUTENb JelaeT BHIOOP MPOBEACHHUS JTa0OpaTOPHBIX padOT H
OTIBITOB C YUETOM MHIUBUIYaTbHBIX OCOOCHHOCTEH 00YyJarOIINXCs, CIIUCKA IKCIIEPUMEHTAITBHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O IFOCY/IapCTBEHHOIO AK3aMeHa 10 (PU3UKeE.



COAEPXAHUE OBYYEHMUSA
9 KJIACC
Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBuxeHue. MarepuanpHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTH
MEXaHUYECKOrO JBH)KCHHs. PaBHOMEpHOE mpsMOIMHENHOEe JABMXKeHHE. HepaBHOMepHOe
IpsIMOJIMHENHOE ABMKeHHE. CpenHsds M MIHOBEHHAs CKOPOCTb Tejla IPH HEPAaBHOMEPHOM
JBUKECHUH.

Yckopenne. PaBHOyCKOpeHHOE MpsiMoiinHeiHOe aBrkeHne. CBoOoaHOoe naneHue. OnbIThl
lanunes.

PaBHOMepHOE nBHXKeHHE MO OKpyXHOCTH. [lepron m uyactora oOpaieHus. JluneiHas u
yriaoBasi ckopocTu. LleHTpocTpeMuTebHOE YCKOPEHHUE.

IlepBbiit 3akoH Hprotona. Bropoit 3akoH Herotona. Tperuit 3akoH Hprotona. IIpuHiumn
CYIIEPIIO3ULIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHUS CKOJIBKCHHs, CUja TPEHUs
MIOKOS, IPYTUE BUJIbI TPCHUSI.

Cuna TSDKECTM M 3aKOH BCEMUPHOIO TATOTEHMS. YCKOpPEHHE CBOOOJHOrO Na/ieHUs.
JBuxenne 1uianer Bokpyr Comnua. IlepBas kocmmueckas ckopocts. Heecomocts u
HeperpysKu.

PaBHOBecue MaTepuanbHOM TOUKH. AOCOMOTHO TBEPIOE Teno. PaBHOBecue TBEPIOTO Tena
C 3aKpEIUIEHHON OChIO BpallleHusi. MoMeHT cuiibl. LIeHTp TspkecTH.

Nmnynsc tena. M3mMenenne mmmynbca. Mmynbe cuiibl. 3aKOH COXpaHEHUsT MMIYJIbCA.
PeakTBHOE 1BUKEHUE.

Mexanuueckas padora u MoiHOcTh. PaboTa cui TsbkecTd, ynpyroctd, TpeHus. Cs3b
Heprun u pabothl. [loTeHlmanbHas >HEpPrus Tena, MOJHATOrO Haja MOBEPXHOCTHIO 3EMIIH.
IToTrenumanpHas 3Heprus cxarou npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON YHEPTUH.

Hemoncmpayuu.

1. HaOnronenue MEXaHUYECKOTO IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHHE TyTeH W TPACKTOPHHA IBWKEHUS OJHOTO M TOTO K€ Tela OTHOCHTEIBHO
Pa3HBIX TEJl OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS MPSMOJIMHENHOTO JIBUKEHUSI.

HccenenoBanue Npu3HaKoB paBHOYCKOPEHHOTO IBUKECHHUS.

Habmroienue 1BHKeHUs Tella o OKPYKHOCTH.

Habnronenne MexaHMYeCcKuX SBJICHHH, MPOUCXOAAIINX B cucTteMe oTrcuéra «Temexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIEHO KaOMHETa (PU3UKH.

7. 3aBUCHUMOCTb YCKOpPEHUS Tella OT MacChl Tela U AeHCTBYIOLIEH Ha HETO CUIIBI.
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8.
9.

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

Habmionenue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3MmeHeHne Beca Tea IpU yCKOPEHHOM JBUKCHHH.

Ilepenaya nMIrynbca Ipyu B3aUMOJAEHCTBUU TEIL.

[TpeoOpa3oBaHus 3HEPruM MpHU B3aUMOAECHCTBUHU Tell.

CoxpaHeHue UMITyJbca IIPU HEYIPYTOM B3aUMOIEHCTBUM.

CoxpaHeHue UMITyJIbCa IPU a0COJIFOTHO YIIPYIOM B3aUMOJICHCTBUU.

Halntonenue peakTHBHOTO JIBHXKEHHUSL.

CoxpaHeHue MEXaHUYEeCKOM 3HEPruu Mpu CBOOOHOM Ia/ICHUH.

CoxpaHeHne MEXaHUYECKOW YHEPTUH MPU JIBUKEHUU TeJIa MO/ IeHCTBUEM IIPYKUHBI.

Jlabopamopuvie pabomol u onvimol.

o N

10.

11.

KoncrpyupoBanue TtpakTa Al pa3roHa W JaJbHEHIIEr0o PaBHOMEPHOTO JIBHXKCHHS
IIapUKa MU TEJIEKKH.

Omnpenenenue cpeaHeil CKOPOCTH CKOJBKEHHs OpycKa WM JBM)KCHHUS IIapHKa I10
HaKJIOHHOH TIJIOCKOCTH.

OmnpeneneHne yCKOpPEHHs Tela IPH PAaBHOYCKOPEHHOM JIBKCHHW IO HAKJIOHHOM
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHM IIPU PAaBHOYCKOPEHHOM JIBU)KEHUU 0€3
HavyaJIbHOH CKOPOCTH.

[TpoBepka TUIOTE3BI: €CIU MPH PAaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HadalbHON CKOPOCTH
IIyTH OTHOCSITCS KaK psiZi HEYETHBIX YMCEN, TO COOTBETCTBYIOILINE MPOMEKYTKH BPEMEHH
OAHMHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHUS CKOJBKEHHS OT CHIJIBI HOPMAaJbHOTO
JIABIICHNUS.

Onpenenenue k03(pPULNEHTA TPEHUS CKOIbKEHHS.

Omnpenenenue KECTKOCTU IPYKUHBI.

Onpenenenue pabOThl CHJIBI TPEHUS MPU PABHOMEPHOM JBM)KEHUM Tela IO
FOpI/I3OHTaJ'II>HOI\/’I ITOBEPXHOCTHU.

Onpenenenue pabOThl CHIIBI YOPYTOCTH IpH NOABEME TIpy3a C MCIOJIb30BAaHUEM
HEIIOABMXXHOI'O U ITOABHUXKHOI'O 0JIOKOB.

N3yueHne 3akoHa COXPaHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHUA U BOJIHEI.

KonebarensHoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMH: NEPUOJ, 4YacToTa,

amMIuMTyna. MaTtematuueckuid W TPYXKUHHBIA MasTHUKA. [IpeBpaiieHue dSHepruu Mpu
K01€0aTeIbHOM ABUKEHUH.

3aryxatomue kojebanus. BeiHykneHnbie koneOanus. Pesonanc. MexaHn4yecKkue BOJHBI.

CaolicTBa MexaHn4yeckux BOJIH. [IposionbHbIE U MonepeyHble BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHus. MexaHndecKue BOJIHbI B TBEPIAOM Telle, CEHICMUYECKHUE BOJIHBI

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

Hemoncmpayuu.

1.
2.

Habmonenue xonebanuii Ten noJ1 AeUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmoienue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.



HaGmroienne BIHYXIEHHBIX KOJIeOaHU U pe3oHaHca.
PacnipocTpanenue mpoaoabHbIX U MTONIEPEYHBIX BOJH (HA MOJICTIH).
HabroieHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKUI PE30HaHC.

©o ok w

Jlabopamopnwvie pabomot u onvimeol.

=

OnpezneneHue 4acTOThl U MepHOa KolneOaHUH MaTeMaTUYECKOr0 MasiTHUKA.

Omnpeznenenue 4acTOTHI U MIEPHOJa KOJIeOaHUH IPY>KUHHOTO MasTHUKA.

3. HccrnenoBanue 3aBUCHMOCTH IEpUOAA KOJEOAHUI MMOJBEIIEHHONO K HUTH Ipy3a OT
JUITMHBI HUTH.

4. WccrnenoBaHue 3aBUCHUMOCTH IE€pHOJA KoJeOaHUH MPY)KUHHOIO MasiTHUKAa OT MAaccChl

rpysa.
5. TIpoBepka HE3aBHCHMOCTH IE€PHO/Ia KOJIeOaHHId rpy3a, MOABEIICHHOTO K HUTH, OT MacChl

rpysa.

6. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb IIE€PHO/Ia KOJIeOaHUH MPYKUHHOI'O MasiTHUKA
OT MaccChl I'py3a U KECTKOCTHU NPYKUHBI.

7. V3mepeHue yckopeHHs! CBOOOHOTO MaJCHHUS.

N

Pa3pnen 10. DinekTpoMarHuTHoe 1moJie ¥ 3JIeKTPOMATHUTHbIE BOJIHBI.
DIIEKTPOMArHUTHOE TOJI€. DIEKTPOMArHUTHBIE BOJIHBI. CBOKCTBA 3JIEKTPOMArHUTHBIX

BoJiH. Illkana snekTpoMarHUTHBIX BOJIH. VCIOIb30BaHME 3JIEKTPOMArHUTHBIX BOJIH JJISI
COTOBOI CBSI3HU.

DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1. CsaoiicTBa JIEKTPOMArHUTHBIX BOJIH.
2. BoiHOBEBIE CBONCTBA CBETA.

Jlabopamopuwvie pabomul u onvimot.

1. N3yueHue CBONCTB 3J€KTPOMArHUTHBIX BOJH C TOMOUIbI0 MOOUIIBLHOTO TenedoHa.
Pa3nen 11. CBeroBble siBJI€HHS.
JlyueBasg monenb cBera. ctounnku ceta. [IpsMonrnHeitHOE pacpOCTpaHEHUE CBETA.

3armenusa Connua u Jlynsl. Otpaxenue cseta. Ilmockoe 3epkaio. 3aKOH OTpakKEHHMs
CBeTa.

IIpenomnenue cBera. 3aKOH MpesioMIICHHs cBeTa. [loHOEe BHYTpeHHEE OTpa)K€HHUE CBETA.
Hcnonb30BaHKe MOTHOTO BHYTPEHHETO OTPAXKEHHS B ONTHYECKUX CBETOBOJIAX.

Jlunza. Xopx mydeir B smH3e. Onrtuyeckas cucrema (oToanmapara, MHKPOCKONA H
Tesneckona. ['na3 kak onTudeckas cucremMa. bin3opykocTs U 1aabHO30PKOCTb.

Paznoxenue 6enoro cBeta B criekTp. OnbiTel HetoToHA. Cl10KEHUE CIEKTPAIbHBIX 1IBETOB.
[ucniepcus cera.



Hemoncmpayuu.

[IpsimonuHetHOE pacpocTpaHeHHE CBETA.

OtpaxkeHue cBera.

[Toryuenue n300pakeHUi B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomuenue ceera.

ONTUYECKUN CBETOBO/I.

Xon styueit B coOMparomei Junse.

XoJ1 Ty4deil B pacCcerBaroIei JIMH3E.

[Tony4yenue n300paKeHUi C MOMOIIBIO JIMH3.

. IIpunnun nelictBus ¢oToanmnapara, MUKPOCKOIA U TEJIECKOTA.
10. Mogens rinasa.

11. Paznoxenue 0emoro cBeTa B CIEKTP.

12. Tlony4enue 6enoro cBera Mpu CIOKEHUU CBETA PA3HBIX I[BETOB.

CoNoOA~WNE

Jlabopamopnuvie pabomuvt u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIila OTPa)KEHUSI CBETOBOIO JIyda OT YIJla NaJeHHUs.

2. HzydeHue xapakTepUCTHK M300paXKeHUs IpeMETa B IIIOCKOM 3epKaJie.

3. MHccrnenoBanue 3aBHCHMOCTH yIjla MPEJIOMIJICHHs CBETOBOIO JIyda OT YIJla MajieHus Ha
IPaHULIE «BO3LYX—CTEKIIO».

4. TlomyueHue n300pakeHUI ¢ TOMOILILIO COOMpAOILEH JTMH3BI.

5. Ompenenenue POKYCHOTO PACCTOSHUS U ONITUYECKOUN CHJIBI COOMPAFOIICH JIMH3HI.

6. OnbIThl O PA3JIOKEHUIO OEJIOr0 CBETa B CHEKTP.

7. OnbIThl 1O BOCHPUATHIO LIBETa IMPEAMETOB IpPU MX HAOIIOJACHUU 4Yepe3 IIBETOBbHIE

(UIBTPHL.
Pa3znen 12. KBanToBble siBJIeHHUS.

OmnsiThl Pesepdopaa u manerapHast Mojenb aroma. Mogens atroma bopa. Mcnyckanue u
IOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPBI.

PamnoaktuBHOCTE. Anbda, OeTa- u ramma-uziaydeHus. CTpoeHHE aTOMHOTO sjipa.
Hyknonnass momens aromHoro siapa. M3otomsl. PaanoaktuBHbIe TmipeBpainenus. Ilepuop
MoJtypacnaaa aTOMHBIX sIJIEp.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsIOBOIO U MAaCCOBOTO YMCEN. DHEPIus CBS3U
aToMHBIX sifep. CBsi3b mMaccel W SHepruu. Peakiuu cuHTe3a u jAeneHus snep. VcrouHuku
sHeprun CoJlHLIA U 3BE3I.

H,Z[CpHaSI OHCPICTHUKA. I[CflCTBHH PaaAOaKTUBHBIX I/I3Hy‘-IeHHf/'I Ha ’KUBBIC OPIraHU3MBbI.

Hemoncmpayuu.

CHexTpsl U3JIy4eHUs U TOTJIOIIECHHUS.
CrexTpsl pa3IuYHbIX Ta30B.

CrnexTp BogOpoO/Ia.

Habmronenue TpekoB B kamepe BusbcoHa.

NS



5. Pabora cuérurka HOHU3UPYIOIUX U3TYyICHUH.
6. Perucrpanus usnydeHus: IpUPOIHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopuwvie padbomot u onvimel.

1. HaOGnroseHue CIUTONIHBIX M JJMHEHYATBIX CIIEKTPOB U3TY4CHUSI.

2. HccnemoBanue TPEKOB: W3MEPEHUE OJHEPIHMHM YACTHIBI [0 TOPMO3HOMY MyTH (IO
doTorpadusm).

3. H3MmepeHue painoaKkTUBHOTO (OHA.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBropuTeNnpHO-0000MAOIMI  MOIYAb  IpeJHA3HauY€H JUIsl CUCTeMaTH3allMd |
0000111eHUsT IPEMETHOTO COJIEPKAHUS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYESHUU
BCEro Kypca (PM3MKH, a TakKe /s MOATOTOBKM K OCHOBHOMY IOCYAApCTBEHHOMY 3K3aMEHY I10
¢duzuke JU1s1 00ydarommxcs, BBIOPABILINX 3TOT Y4€OHBIH MpeIMET.

IIppy wu3ydeHMM [JAaHHOTO MOXYJS pEaTu3ylTCs M CHUCTEMAaTU3UPYIOTCS  BUBI
NeSITeIbHOCTH, Ha OCHOBE KOTOpBIX oOOecrneunmBaeTcs JOCTHIKEHHE MPEIMETHBIX WU
MeTaIpeAMETHBIX IJIAaHUPYEMBIX pe3yiabTaToOB oOyueHus, dopmupyercs
€CTECTBCHHOHAY4YHasi TPAMOTHOCTb: OCBOCHHME HAYYHBIX METOJOB HCCIIEJOBaHMUS SBJICHUN
IPUPOJIbl U TEXHUKHU, OBJIAJICHUE YMEHUAMU OOBICHATH (DU3UUECKUE SIBICHUS, NPUMEHSSA
[IOJIyYCHHBIC 3HAHUSA, PEIIATh 3a/1a4d, B TOM YHCIIE€ KAYECTBEHHBIE U DKCIIEPUMEHTAJIbHEIC.

HpI/IHHI/IHI/IaHBHO JIeATeIbHOCTHBIN XapaKTep JAHHOI'O pa3/Jiciia peajiu3ycCTCs 3a CUéT TOro,
4qTo o6y11a}oumec>1 BBIIIOJIHAIOT 3a/laHHsA, B KOTOPBIX UM IIPCAJIaracTcs:

Ha OCHOBE MOJYYEHHBIX 3HAaHUN PACO3HABATh U HAYYHO OOBACHATH (PU3MUECKUE SIBICHUS
B OKpY’KaroUIed MPUPOIEC U MOBCETHEBHOM KU3HU;

HCIIOJIB30BAaTh HAYYHBIC MCTOAbI MCCJIICIOBAHUS (1)H3H‘I€CKI/IX HBJ'IGHPIIZ, B TOM 4YHUCIIC AJIA
IMMPOBEPKHU TUIIOTE3 U MMOJTYUCHUSA TCOPCTUICCKUX BBIBOAOB;

0OBACHATH HAaYYHBIC OCHOBBI HanOoJiee Ba)KHBIX JOCTHKESHUI COBpPCMCHHBIX TCXHOHOFHﬁ,
HAIpuMmep, MpakTUYCCKOro UCIoJIb30BaHUA PA3JIMYHBIX UCTOYHUKOB SHEPIUU Ha OCHOBC 3dKOHA
npeBpaliCHusa U COXpaHCHHA BCEX M3BECCTHBIX BUI0OB SHCPIUH.



IINIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

W3yuyenue (UMK Ha YypOBHE OCHOBHOIO 00IIero o0pa3oBaHUsS HampaBiIeHO Ha
JIOCTH>KCHUE

JIMYHOCTHBIX, MCTAITPCAMETHLIX U IPCAMCTHBIX O6p2130BaTeJIbHBIX PE3yIbTAaTOB.

B pesynpraTe wu3yuyeHuss ¢GU3MKHM Ha YpPOBHE OCHOBHOrO oOWIEro oO0pa3oBaHUsd Yy
oOyuaromierocst OynyT c(hopMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHHUS:

— IPOSIBJIEHUE MHTEpeca K HCTOPUU M COBPEMEHHOMY COCTOSHUIO POCCHHCKOHN (u3nueckoi
HayKH;

— IIEHHOCTHOE OTHOIIIEHUE K JTOCTI)KEHUSIM POCCUICKUX yUEHBIX-(DU3UKOB;

2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

— TFOTOBHOCTh K aKTHMBHOMY Y4YaCTHIO B OOCYXJIEHUU OOILECTBEHHO 3HAUYMMBIX U 3TUYECKUX
npo0JeM, CBI3aHHBIX C IPAKTUIECKUM IPUMEHEHUEM TOCTH)KEHUH (PH3HKH;

— OCO3HAHME BaAXHOCTU MOPAJIbHO-3TUYECKUX IPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

3) 3cTeTH4eCcKoro BOCIIMTAHUA:

— BOCIIPUSITHE ICTETUYECKUX KadyecTB (PU3MYECKOM Hayku: €€ TapMOHHUYHOIO IOCTPOCHMS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

— OCO3HaHME LIEHHOCTH (U3NYECKOH HAyKM Kak MOIIHOIO MHCTPYMEHTa IIO3HAHUS MHUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHENUIIEH COCTABIISIIOLIEN KYJIbTYPBI,

— pa3BUTHE HAy4YHOM! JTI0003HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON AEATEIbHOCTH;

5) popmupoBaHus KyJbTYPBI 310POBbSI H IMOLMOHAJIBHOIO 0JIATONOTYYHs:

— OCO3HAaHME IIEHHOCTH Oe3omacHOro oOpas3a >KM3HM B COBPEMEHHOM TEXHOJOTMYECKOM MHpE,
BaXHOCTH NpaBUi 0€30MacHOr0 MOBEJCHUS Ha TPAHCIOPTE, Ha JOPOrax, ¢ AJIEKTPUUYECKUM H
TEIJIOBBIM 000PYIOBaHUEM B JIOMAILIHUX YCIOBHUSAX;

— c(OPMHPOBAHHOCTh HaBbIKa pe(IeKCUH, IPU3HAHNE CBOETO IMpaBa Ha OUIMOKY M TaKoro ke
IIpaBa y Ipyroro 4ejoBeKa;

6) Tpya0BOr0 BOCIMTAHUS:

— aKTUBHOE y4acTue B PELICHWM NPAaKTUYECKUX 3a1ad (B paMKax CeMbH, 00pa3oBaTeIbHOM
OpraHM3alyy, ropojia, Kpas) TEXHOJIOIMUECKON U COLMAbHOM HaIlpaBI€HHOCTH, TPEOYIOIINX B
TOM 4Mcie U GU3NUECKUX 3HAHUMH;

— MHTEpEC K MPaKTUYECKOMY U3yUeHUI0 Tpodeccuil, CBSI3aHHBIX C PU3UKOIL;

7) IKOJIOTMY€eCKOT0 BOCIIMTAHMS:

— OpHEHTalMsl Ha TMpUMEHeHHe (U3NYECKUX 3HAHMW JUIsl pelleHds 3ahad B 00JIacTH
OKPY’KaroIlleW Cpefpl, NIIaHUPOBAHUS MOCTYIKOB M OLEHKH MX BO3MOYKHBIX ITOCJIEICTBHM IS
OKPY’KaIOILEeH Cpebl;

— OCO3HAHHME TTI00ATBFHOTO XapaKTepa 3KOJOTHYECKUX MPOoOJieM U MyTell UX peleHus;

8) axanTanum K U3MEHSIOIMMCH YCJIOBHSAM COLUAIBHON U IPUPOIHON cpeabl:

— OTPeOHOCTh BO B3aMMOJICHCTBUU MPU BBIMOJIHEHUH MCCIIEOBAHUN M MPOEKTOB (PU3MUECKON
HAIpPaBJIEHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSM JIPYTHX;

— IOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU 4YepPe3 MPAKTUYECKYIO ACATEIbHOCTD;

— OoTpeOHOCTh B OPMHUPOBAHUH HOBBIX 3HAHMM, B TOM 4Hcie (HOPMYIUPOBATH HJIEH, TTOHATHS,
TUIOTE3bI 0 (PU3HUECKUX 00BEKTaX U SBICHUSIX;

— 0CcOo3HaHME Ae(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (PU3UKY;



— IUTAHUPOBAHHE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUM;

— CTpeMJICHUE aHAJIM3UPOBATh U BBISBIATH B3aMMOCBS3H MPUPOJIBI, OOIIECTBA U SKOHOMHKH, B
TOM YHCJIE€ C HCIIOJIb30BaHUEM (DU3UYECKUX 3HAHMIA;

— OLIEHKa CBOMX [JEHCTBUM C YYETOM BIMSHUA HA OKPYXKAIOLIYIO CpeAy, BO3MOXKHBIX
[I100aMBHBIX OCIEICTBUM.

METAIIPEIMETHBIE PE3YJIbTATBI

B pesymbraTe OCBOeHHS Tporpammbl Mo (HU3MKE HA YPOBHE OCHOBHOTO OOMIETO
oOpa3oBanusi y oOyuwaromierocss OyayT cGhOpMUPOBAaHBI MeTanpeIMeTHbIe pe3yJbTaThl,
BKIIIOUAIONUE TIO3HABATENbHBIC YHHUBEpPCAJIbHBbIC YYeOHBIC IEHCTBHUS, KOMMYHUKATHBHBIE
YHHUBEpCalbHbIe yueOHbIC ICUCTBUS, PETYISATUBHbBIC YHUBEPCAIbHbIE YUeOHBIE JCHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBeEpPCAJIbHbIE y4eOHbIe JeiicTBUS
Ba3zoBble Jioruyeckue eiicTBUS:

BBISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHbIC IPU3HAKN O0BEKTOB (SIBICHHN);

yCTaHaBJIMBaTh CYIIECTBEHHBI MpPHU3HAK KJIaCCH(UKAIMKM, OCHOBAaHHMSA s OOOOLICHUS WU
CpaBHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTM ¥ TPOTHBOPEYMS B PAacCMAaTPUBAaeMbIX (akTax, IaHHBIX WU
Ha6JIIOI[CHI/I$IX, OTHOCAIIIUXCSA K (1)I/I3I/I‘~I€CKI/IM SIBJICHUAM,

BBISIBJISITH NTPUYMHHO-CIICICTBEHHBIE CBSI3M NPH M3YYECHHH (PU3MYECKUX SIBICHUH U TPOLIECCOB,
ACJIaTh BBIBOJIbI C UCIIOJIb30BAHUCM JACAYKTUBHBIX U MHAYKTHUBHBIX YMO?:aKJHOLIeHHﬁ, BbIABUI'aTh
THITOTE3bI O B3aUMOCBSI3SX (PM3MUCCKUX BEITHUYHH;

CaMOCTOSITENIbHO BBIOMpPATh CIOCOO pemieHus y4eOHOW (U3MYecKol 3amaun (CpaBHEHHUE
HECKOJIbKAX BapUaHTOB PEIICHHs, BHIOOp HanOoJiee MOJXOJAIIEr0 ¢ YIETOM CaMOCTOSITEIBHO
BbI/IEJICHHBIX KPUTEPUEB).

ba3oBble ncciienoBareibcKue AeiCTBHUA.

HCITOJIB30BAaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IIO3HAHNS;

IPOBOAMTH [0 CAMOCTOATEIBHO COCTABJIEHHOMY IUIaHY ONBIT, HECJIOXKHBIA (U3NUECKUI
HKCIEPUMEHT, HEOOJIbIIIOE UCCIIeT0BaHNE (PU3UUYECKOTO SIBICHUS;

OLICHMBAaThb Ha MPUMEHMMOCTh U JOCTOBEPHOCTb HH(OpMalMIO, TOJYYEHHYI0O B XOJe
MCCIIEIOBAHMSI MJIU DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (QOopMyJIUpoBaTh O0OOLIEHUS M BBIBOABI IO peE3yJabTaTaM IPOBEIEHHOTO
HaOJI0IeHNUs, OIIbITA, UCCIIC0BAHMS;

IIPOrHO3MPOBATh BO3MOXKHOE JalibHEHIee pa3BUTHE (U3MYECKUX TMPOILIECCOB, a TaKkKe
BBIJIBUTATh TPEATIOIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSAX U KOHTEKCTAaX.

Pabora ¢ nnopmanmeii:

IPUMEHSATH Pa3InYHbIe METO/Ibl, MHCTPYMEHTHI U 3alpOCHI NPH MOKCKE U 0TOOpe MHPOpMaLUu
WM JAaHHBIX C YYETOM MpPEASIOKEHHOM yueOHoM pu3ndeckoi 3a1auu;

aHaAJTM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh MHPOPMALIMIO PA3TUYHBIX BHJIOB U
dbop™m mpeacTaBIeHNUS;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO (opMy TpeAcTaBiIeHUs HHPOpPMALUH U
WUTIOCTPUPOBATH pellaeMble 3a7aul HECIIOKHBIMU CXE€MaMH, uarpaMMaMi, MHOU rpadukoi u
UX KOMOUHAIMSIMH.

KomMMmyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBHUS:



B XOJe OOCYXJCHHS y4eOHOTO Marepuasa, pe3yJbTaToB JIa0OpAaTOPHBIX pabOT M TMPOEKTOB
3aJaBaTh BOMNPOCHI MO CYHIECTBY OOCYXkJaeMON TEMbl U BBICKA3bIBaTh WJIEH, HAllEJICHHBIC Ha
peleHne 3a7a9u U MoIepKaHne 0JIaroKenaTeIbHOCTH OOIICHHS;

COTIOCTABJISITh CBOM CYXJCHUS C CYXACHUSIMH IPYIMX YYaCTHHKOB JUaiora, oOHapyXuBaTh
pa3JIMYME U CXOJICTBO MO3ULIHIA;

BBIpaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MHCbMEHHBIX TEKCTaX;

MyOIMYHO TPEJCTABIATH PE3YJIbTAaThl BBIMOJIHEHHOTO (DU3MYECKOro OmbiTa (IKCIEPUMEHTA,
HCCJIEIOBAHMUSI, IPOEKTA);

MOHMMATh W WCIOJh30BaTh IMPEUMYIIECTBA KOMAHIHOW W WHAMBHUAYAIbHOH padOThI MpHU
pelIeHnr KOHKPETHON (PU3NYECKOM MPOOIEeMBbI;

MPUHUMATH TEJIM COBMECTHOM IEeSATEIIbHOCTH, OPTaHU30BBIBATh JICHCTBUS MO €€ JOCTHUKCHHIO:
pacnpenensaTh poiu, oOCYXKIaTh IMPOLECCHl U Pe3ybTaThl COBMECTHOW paboThl, 0000IIaTh
MHEHHS HECKOJBKUX JTIOICH;

BBITNOJHATH CBOIO YacTh pabOThl, JOCTUTasi KAYECTBEHHOI'O pe3ybTaTa M0 CBOEMY HAlpaBICHUIO
¥ KOOPAWHHUPYS CBOU JICUCTBUS C APYTUMHU WICHAMH KOMAH/IbI,

OIICHMBATh KayeCTBO CBOEr0 BKJIaJa B OOMIMII MPOAYKT IO KPUTEPUSAM, CAMOCTOSTEIHHO
c(hOpMYJIMPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIE YHUBepPCAJIbHbIE y4eOHbIEe T1eiiCTBHUS
Camoopranusauus:

BBISBIISITH TIPOOJIEMBI B JKU3HEHHBIX W YYEOHBIX CHUTYyalUsiX, TPEOYIOUIMX ISl peIICHUs
(bu3nUYECKUX 3HAHMIA;

OpPUEHTHPOBAThCSI B PA3JIMYHBIX MOAXOJAX NPHUHATUSA pelleHUH (MHAMBUIYyalbHOE, NPUHIATHE
pelIeHus B rpyIie, IPUHITHE PELLIEHUI TPYIOoil);

CaMOCTOSITENIbHO COCTaBIIATh AJITOPUTM pelleHHs (PU3MUECKON 3a/1aui WM IJIaHa UCCIIE0OBAaHUS
C y4€TOM WMEIOUIMXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH
npeJiaraéMble BapuaHThl PELICHUH;

JenaTh BEIOOp 1 OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CﬂMOKOHTpOJIb, IMOLMOHAJIBHBLIA HHTEJLJIEKT:

JIaBaTh a/IEKBaTHYIO OLIEHKY CUTYallUH U IpeiaraTh 1aH €€ HU3MEHEHMUS,

OOBSICHATh MPUYUHBI TIOCTUKEHUS (HETOCTUKEHUS) PE3yIbTaTOB JESTEIbHOCTH, 1aBaTh OL[EHKY
IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATENBHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHUS (PU3NUECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHMBILUXCS CUTYalluH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YyJIbTaTa LEIH U YCIOBUSIM;

CTaBUTb ce0s1 Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WIM JUCKYCCUU Ha HAYYHYIO TEMY,
MIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

MpHU3HaBaTh CBOE MPaBO Ha OMIMOKY MPHU pelieHnH (PU3MUYECKUX 3a/1a4d UM B YTBEPKICHHUIX Ha
Hay4yHbIE€ TEMBI U TAKOE K€ MPABO PYroOro.



IMPEJIMETHBIE PE3YJIBTATbBI

K konmy oOyuenust B 7 kJjiacce IpeIMETHbIE pPe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkatb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:

CIIOJIb30BaTh TMOHATUA: (U3NYECKHE U XMMHYECKUE SIBICHUS, HAOIIOJCHHE, IKCIEPHUMEHT,
MO/JIeIIb, TUIIOTE3a, CAMHUIBI (PU3NUYECKUX BEITUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BelecTBa (TBEpAOE, JKHUJKOE, Ta3000pa3HOE), MEeXaHMYecKoe JABM)KEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, NPSAMOJIMHEHHOE), TPAeKTOPHs, PaBHOJCHCTBYIOIIAs CHia, JegopMmanus
(ynpyrasi, miacTuyeckas), HeBeCOMOCTb, COOOIIAIOLIUECS COCY/IbI;

pasnuyath sBieHus (nud¢ys3us, TEIUIOBOE JBWKCHHME 4YacTHIl BEUIECTBA, PAaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE IBUKEHHE, WHEPILHs, B3aUMOJCHCTBUE Tell, paBHOBECHE TBEPABIX
TE€J C 3aKpeIUIEHHOM OCBhIO BpAIlEHHUs, Iepeaayda JaBiIeHUs TBEPAbIMU TeJaMH, )KMIKOCTAMHU U
razamu, arMocdepHoe JaBiieHHE, IUIaBaHHUE TeJl, MPEBPALICHUS MEXaHWYECKOW SHEpruu) Mo
ONMCAHUI0O HX XapaKTEpPHbIX CBOMCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOLUIUX JaHHOE
buznuecKoe siBICHUE;

pacro3HaBaTh IMPOSBICHUE H3YYCHHBIX (U3UYECKUX SBICHHHA B OKPYXKAIOIMIEM MHpE, B TOM
yrcne (pu3uveckue SBJICHHSI B MPUPOJE: MPUMEPHI JBIKEHUS C Pa3IUYHBIMU CKOPOCTSMHU B
JKUBOM M HEXHBOW MpHUpOJE, ACUCTBUE CHIIBI TPEHUS B IPUPOJE M TEXHUKE, BIHSIHUE
aTMoc(hepHOro JaBJICHUs Ha KUBOW OpPraHU3M, IUIaBaHUE pbIO, phluaru B TeJe YeloBeKa, MPU
TOM MEPEBOJUTH MPAKTUUECKYIO 3aJadyy B Yy4eOHYIO, BBIJENATH CYIECTBEHHBIE CBOMCTBA
(mpu3HakK) GU3NICCKUX SBICHUH;

ONMCHIBATh M3YUEHHBIE CBOICTBAa Te€l M (PU3MYECKUE SIBJICHUSA, HCHOIb3Ys (PU3NUYECKUE
BEJIMYMHBI (Macca, 00BbEM, MIOTHOCTh BEUIECTBA, BpeMs, MyTh, CKOPOCTh, CPEIHSSI CKOPOCTH,
CUJIa YIPYTOCTH, CUJa TSKECTH, BEC Teja, Cujla TPEHUs, JaBiieHue (TBEPAOIO Tena, KHUIKOCTH,
ra3a), BBITAJIKMBAIOIIAs CUJIa, MeXaHWdeckas paboTa, MOIIHOCTb, IJIEUO CHJIbI, MOMEHT CHUIIBI,
KOO(QHIMEHT TOJNE3HOTO NEHCTBHS MEXaHW3MOB, KHHETUYECKas W MOTEHIMAJbHAs SHEPTHs),
IpU OMHCAHUM TMPABWJIBHO TPAKTOBaTh (PU3NYECKUIl CMBICI HCIHOJB3YEMBIX BEIMYUH, HX
0003Ha4YeHHsI U €IMHUIBl (U3MYECKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOLIUE TAHHYIO
(bu3nUecKyro BEJIMYMHY C JAPYITMMHU BEIMYHMHAMHU, CTPOUTH I'pauKy U3y4EHHBIX 3aBHCHUMOCTEH
(UBHUYECKUX BEIUYNH,

XapakTepu3oBaTh CBOMCTBA Tej, (UM3MYECKHE SBJICHUS M IPOLECCHl, HCMONb3ys IMpaBUIia
CJIOKEeHMsI CHJT (BJIOJIb OJHOM MpsiMOi), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHsI pbruara (0J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHs MeXaHHYECKOU
SHEpruM, MpH OSTOM JaBaTh CJIOBECHYIO (OPMYIUMPOBKY 3aKOHAa M 3alMChIBaTh €ro
MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSACHATh (U3MYECKUE SIBJICHMS, MPOLIECCHl M CBOMCTBA TeJ, B TOM YHUCIE€ U B KOHTEKCTE
CUTYyalluil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh NPUUMHHO-CIIEICTBEHHBIE CBSI3H,
CTpPOUTh OOBACHEHHE M3 |—2 JOrMYecKMX IIaroB ¢ Omopod Ha 1—2 M3y4EHHBIX CBOMICTBa
bu3HYeCcKuX SBICHUHN, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pewmiath pacu€THble 3a7aud B 1—2 [EHCTBUS, UCHOJB3YS 3aKOHBI M (OPMYJIbI, CBSA3BIBAIOIINE
¢u3nyeckne BETMYMHBI: Ha OCHOBE aHAIM3a YCJIOBHUS 3a/layll 3alHChIBaTh KPaTKOE YCIIOBHE,
HOJCTABIATh (PU3NUECKUE BEJIMYMHBI B (POPMYJIIBI U IPOBOIUTH PACUEThI, HAXOAUThH CIPABOYHBIE
JaHHbIe, HEOOXOIWMMBbIE MJIi pEeUIeHHs] 3aJay, OLIEHHWBAaTh pPEATUCTHUYHOCTh TMOJy4YEeHHOU
(bu3nUecKoil BETMUNHBL;

pacro3HaBaTh MpPOOJIEMbl, KOTOPblE MOXKHO PEUIUTh HpPU MOMOIIM (PU3HMUECKUX METONIOB, B
ONMCAHUU HCCIIEJJOBAHMS BBIACIATH IPOBEPSIEMOE NPEAINOJNOKEHNE (TMIOTE3Y), pa3iauyaTb U
MHTEPIPETUPOBATH MMOTYYEHHBIN pe3ylbTaT, HAaXOAUTh OMIMOKHU B XOJI€ ONBITA, JAENaTh BHIBOIbI
II0 €ro pe3yJbTaTaMm;

MPOBOAMTH OIBITHl MO HAOIIONEHUI0 (U3NYECKUX SIBICHUNW WM (PU3MUECKHX CBOWCTB Te:
(dbopMynupoBaTh TNpOBEpsieMble MPEANOI0KEHUs, COOUpaTh YCTAHOBKY W3 MPEJIOKEHHOTO
000py/10BaHusl, 3aMIUCHIBATH XO/JI OMbITa U (DOPMYJIUPOBATH BHIBObL;



BBITIOJHATh TIPSMBIE HM3MEPEHUST PACCTOSHUS, BPEMEHHM, MAacchl Tena, o0BbEMa, CHUIBl U
TEMIEPATyphl C UCIOJIb30BAHUEM aHAJIOTOBBIX U HMU(PPOBBIX MPUOOPOB, 3aMUCHIBATh MOKA3aHUS
prOOPOB ¢ YIETOM 3aJaHHON aOCOFOTHON OTPEITHOCTH U3MEPCHHI;

MPOBOAMUTH HCCIENOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKONW BEIMYMHBI OT JpPYyroil c
MCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUM (3aBUCUMOCTHU IYTH PAaBHOMEPHO JIBIDKYIIETOCS Tejla OT
BPEMEHM [BHKCHHS Tella, CUJIbl TPEHUS CKOJBKEHHUS OT Beca Teia, KayecTBa 00padOTKu
MOBEPXHOCTEN TeJl U HE3aBUCUMOCTH CHUJIBI TPEHHS OT ILIOIIAJU CONPUKOCHOBEHMS TEJ, CHJIbI
VIOPYTOCTH OT YAJIMHEHUS MPYKUHBI, BHITAIKUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa M OT IUIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tejia, OT TJyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TeJNO, YCIOBUN IUIaBaHUS TEJN, YCIOBHM paBHOBECHUS pbhluara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU Y4EOHOTO WCCIEOBAaHHS, COOMPATh YCTAHOBKY M BBIMIOJHSTH
U3MEpEHUs, CleAys MPEeAJoKeHHOMY IUIaHy, (UKCHPOBATh PE3YJbTaThl IMOJTYYCHHOMN
3aBUCHUMOCTH (DM3MUYECKUX BEIMYMH B BHJE MPEIJIOKEHHBIX TaOMUI] M TpaduKOB, ICNaTh
BBIBOJIbI 10 pE3YyJIbTaTaM UCCIEIOBAHUS;

MPOBOJNTH KOCBCHHBIE MU3MEPEHHS (DU3MUECKUX BEIMYUH (TUIOTHOCTH BEHIECTBA JKUIKOCTH U
TBEPJOrO Te€Ja, CHJIA TPEHHUS CKOJbXKEHHUS, JaBJICHUE BO3/1yXa, BBITAIKMBAIOIIAS CHUIIA,
JEHCTBYIOMIAs HA MTOTPYKEHHOE B )KHUJIKOCTh TEJIO, KOPPUIIUCHT IMOJIE3HOTO JACUCTBHS MPOCTHIX
MEXaHHU3MOB), CJEAys MPEATOKEHHON MHCTPYKIMH: MPHU BBINOJIHEHUU H3MEpPEHHH coOupaTh
HKCIIEPUMEHTAJIbHYIO YCTAaHOBKY M BBIUUCIISTH 3HAUEHHE UCKOMOU BEJIMUMHBI;

coOiroaaTh MpaBuiIa TEXHUKU 0€30MacHOCTH IpU padoTe ¢ 1a0opaTOPHBIM 000PYIOBAHUEM;
YKa3bIBaTh TPUHIMUIBI JEHCTBUS TPUOOPOB M TEXHHUYECKUX YCTPOMCTB: BECBI, TCPMOMETD,
JTUHAMOMETP, COOOIIA0NINeCs COCY/Ibl, 0apOMETp, phluar, MOABM)KHBIN U HEMOJBUKHBIA OJIOK,
HAKJIOHHAs TIJIOCKOCT;

XapaKTepU30BaTh MPHUHIMIIBI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C
omopoil Ha uX onucaHusg (B TOM 4YHCIE: MOAIIMITHUKKA, YCTPONCTBO BOJOIPOBOJA,
TUAPABIMYECKHU TIPecC, MaHOMETP, BBICOTOMEp, MOPIIHEBOMH HACOC, apeoMeTp), HCIOIb3Ys
3HaHHUS O CBOWCTBaXx (U3WYSCKUX SIBJICHUH W HEOOXOAMMBIE (U3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOAUTH MPUMEPHI (HAXOAUTh MH(POPMAIMIO O MPUMEpax) MPAKTUYECKOTO HCIOJIb30BaHUS
buznyecKuX 3HAaHUH B MOBCEAHEBHOMN KHU3HU /ISl 00ecrieueHus 6€30MacHOCTH MPU OOpAIlEHUH C
npudbopaMyd U TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHHUS 3J0POBbSI M COOJIOJEHUS HOPM
HKOJIOTUYECKOTO MTOBEJCHUS B OKPYKAIOIIEH Cpelie;

OCYIIECTBIISATh OTOOP MCTOYHWUKOB HHpOpManuu B VIHTEpHETE B COOTBETCTBUU C 3aJIaHHBIM
MOMCKOBBIM 3allpOCOM, HA OCHOBE HMMEIOIIMXCSA 3HAHMM W TYTEM CPaBHEHUS pPa3IMYHBIX
HMCTOYHHKOB BBIIETATH MH(GOPMAIUIO, KOTOpas SIBISETCS MPOTUBOPEUMBON WMIIM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh TMPU BBIMOJHEHWU YYEOHBIX 33JlaHUM  HAYYHO-TIOMYJISIPHYIO  JIUTEPATYPY
bu3nYecKoro coaep:KaHus, CIpPaBOYHBIE MaTepUalbl, pecypchl cetu VHTepHeT, BIAJeTh
npuéMaMy KOHCIIEKTHPOBAHMS TEKCTa, IMpeoOpa3oBaHus HHGOpPMALMKM W3 OAHOM 3HAKOBOMN
CHUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBCHHBIC KpaTKUE THCHbMEHHBIE M YCTHBIE COOOIICHHWS Ha OCHOBe 2-—3
HUCTOYHUKOB MHGOpMAIUU (U3HUECKOTO COJEpKaHUs, B TOM YHUCIE MyOJUYHO AeNaTh KpaTKue
COOOIIEHUsI O pe3yJbTaTax MPOEKTOB WM YYE€OHBIX HCCIEAOBAHHWM, MPH STOM TPaMOTHO
MCIIOJIb30BaTh M3yYCHHBIH MOHSATUIHBINA ammapaT Kypca (U3HKH, COMPOBOXKAATH BHICTYILUICHUE
MpE3EHTALNEH;

MIPY BBITIOJTHEHUH YYE€OHBIX MPOEKTOB U UCCICIOBAHUN paclpeAesiTh 00S3aHHOCTH B TPYIIIE B
COOTBETCTBUU C TIOCTaBJICHHBIMH 3aJladaMH, CIICUTh 3a BBINIOJIHCHHEM IUIaHA JCHCTBUH,
aJIeKBaTHO OIEHWBAaTh COOCTBEHHBIM BKJIaJA B JIEATEILHOCTh TPYMIMBI, BHICTPAUBATH
KOMMYHUKATUBHOE B3aMMO/ICHCTBHE, YIUTHIBasE MHEHUE OKPYKAIOIINX.

K xonmy oOyuenus B 8 kJacce npeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTbh c(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:



UCIOJIb30BATh MOHATHUA: Macca U pa3Mepbl MOJEKYI, TEIUIOBOE IBMKEHHUE aTOMOB M MOJEKY,
arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMYECKME M aMOp(HbIE Teja, HACHILEHHBIA U
HEHACBILIECHHBIN I1ap, BIAXKHOCTb BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSISI SHEPrusi, TEIJIOBOMN
JIBUTaTellb, 3JEMEHTApHBIA DSJICKTPUYECKUH 3apsjl, IJIEKTPUUYECKOE I10JIe, IPOBOJHUKU MU
JMRJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUUECKHUI TOK, MATHUTHOE I10JIE;

pasinyath sBJIEHUA (TEIJIOBOE pACIIMpPEHHUE U CxKaTue, TeIvlonepeaaya, TeIIoBOe PaBHOBECHE,
CMauMBaHME, KANWJULSIPHBIE SIBICHUS, UCIIAPEHUE, KOHACHCALM, IJIaBIECHNUE, KPUCTAILIM3ALUSL
(oTBepAeBaHuE), KHUIIEHUE, Terjonepesaya (TEemIONpPOBOJIHOCTb, KOHBEKIMS, H3IyYeHHE),
AJIEKTpU3aLldsg Tell, B3aUMOJEHCTBHE 3apsoB, ICHCTBUS 3JIEKTPUYECKOIO TOKa, KOPOTKOE
3aMbIKaHKE, B3aUMOJICHCTBHE MArHUTOB, ACHCTBUE MAarHUTHOIO IOJIS HA IIPOBOJHUK C TOKOM,
AJIEKTPOMAarHuTHas: MHIAYKIMS) 1O ONMCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

pacrio3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3MUECKUX SIBICHUH B OKPYXKAIOIIEM MHpE, B TOM
yucie GU3NYECKUe SIBJICHUS B IPUPOJIE: OBEPXHOCTHOE HATSHKEHUE U KAIIMIUIAPHbIC SIBJICHUS B
IpUPOJE, KPUCTAIbl B IpUpoJe, udnydeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3BL,
o0pa3oBaHue pOChl, TyMaHa, UHEsl, CHEra, AIEKTpUUYECKHe SABJIEHUs B aTMocdepe, 2JIeKTpUIECTBO
KUBBIX OPraHU3MOB, MarHUTHOE MoJie 3eMJId, APEi( MOIFOCOB, POJb MAarHUTHOTO TIOJS JUIS
KHU3HHU Ha 3emiie, MOJIIPHOE CUSHUE, IIPU 3TOM NEPEeBOIUTH MIPAKTUYECKYIO 3a7a4yy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

ONHUCBHIBATh M3y4YEHHbIC CBOWCTBA Tel U (PU3UUECKUE SBICHHS, HCIONb3Yys (QU3NUECKUe
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSI SHEPIHsl, KOJIMUYECTBO TEIUIOTHI, Y/AEIbHas TEIJIOEMKOCTh
BEIIECTBA, YAEJIbHAs TEIUIOTAa IUIaBJICHMs, YyJelbHas TeIIoTa HapooOpa3oBaHUs, yJellbHas
TEIUIOTa CrOPAaHUsl TOIUIMBA, KOA(P(OUIMEHT TOJE3HOrO JEHCTBUSA TEIUIOBOW MAIIWHBL,
OTHOCHUTEJIbHAS BJIAXHOCTb BO3JyXa, OJJIEKTPUUECKUH 3apsl], CUIa TOKa, 3IIEKTPUUYECKOE
HaNpsDKEHUE, CONPOTHUBIIEHUE IPOBOJHHMKA, YJCIBHOE CONPOTHUBIEHHE BEIIECTBA, paboTa U
MOIIHOCTb 3JIEKTPUYECKOI'O TOKA), NMPH OMUCAHUU NPABUIBHO TPAKTOBATh (PU3MYECKUN CMBICI
UCTIOJIB3YEMBIX BEIMYMH, 0003HAYCHUS U eIMHUIIBI (PU3MUYECKUX BEIIMYHMH, HAXOAUTh (POPMYIIBL,
CBSI3bIBAIOIME JIAHHYIO (PM3MYECKYIO BEJIWYMHY C JPYTUMH BEJIUYMHAMH, CTPOUTH IpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapakTepu3oBaTh CBOMCTBa Tel, (pU3MuUECKUe SBICHHMS W TMPOLECCH, MCIOJIb3Ysl OCHOBHBIE
MOJIO’KEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUH CTPOEHUS BELIECTBA, IPUHILIMII CYNEPIIO3ULIUN
nojei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH Oma ajs yyacTKa IelH,
3akoH Jlkoyns—JIeHIla, 3aKOH COXpaHEHMs SHEpruM, IpPH OSTOM JaBaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTHUECKOE BBIPaKEHUE;

OOBSACHATh (PU3NYECKUE IMPOLIECChl U CBOWCTBA TEJ, B TOM YHCIE€ M B KOHTEKCTE CHUTYyallHil
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NPUYMHHOCIECICTBEHHBIE CBS3H, CTPOUTH
0o0BsicHeHHe M3 1—2 JOTrMYecKHX MIaroB ¢ ONopoil Ha 1—2 M3y4yeHHBIX CBOWMCTBA (PU3MUECKUX
SBJICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3afaud B 2—3 AEWCTBUS, UCIOJIb3Ys 3aKOHBI U (OPMYJIbI, CBA3BIBAIOIINE
¢u3nyeckrue BEIMYMHBI: HA OCHOBE aHaIW3a YCJIOBMS 3a/1a4M 3alMChIBaTh KPAaTKOE YCIOBHE,
BBISIBJISITH HEJOCTATOK JIAHHBIX JUIS pELIeHUs 3aJaud, BbIOMpaTh 3aKkOHBI M (OPMYIIHI,
HeoOXoauMble il €€ pelleHus, MPOBOAUTh PAacu€Thl M CPAaBHUBATh IOJYYEHHOE 3HAUYECHUE
bu3nyecKoil BETMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrio3HaBaTh NPOOJIEMbI, KOTOPblE MOXKHO PEIIUTh MPU TOMOILIM (U3NYECKUX METOIOB,
UCIIONIb3YSl ONHMCAHME MCCIIEOBAHMS, BBIICISITH MPOBEpsieMOE MPEANOI0KEHHE, OLEHUBATh
IIPABWJIBHOCTb MOPsIZIKA IPOBEIEHUS UCCIIEJOBAHMSL, JIENIaTh BBIBOIBI;

MPOBOAMTH OMBITHl MO HAOMIOJEHUIO (U3NYECKUX SBJICHUN WM (U3NYECKUX CBOMICTB Tel
(KanmuJUIIpHBIE SIBJICHMS, 3aBHCHMOCTH JIaBJCHHUs BO3JyXa OT ero o0OBbéMa, TeMmepaTyphl,
CKOPOCTH TIpollecca OCTBIBAaHUSI M HarpeBaHWs MpH HU3IYyYEeHUH OT I[BeTa H3Iydarouei
(moryjomiaroeif) MOBEpXHOCTH, CKOPOCTh HCHApEHUs] BOJBI OT TEMIIEPAaTyphbl KUIKOCTH U
IUIOINAAN €€ IMOBEPXHOCTH, IEKTPHU3aLlUsA TeJl MU B3aUMOJAEHCTBHE DJIEKTPUYECKUX 3apsoB,
B3aMMOJIEMCTBUE IIOCTOSHHBIX MAarHUTOB, BU3yaJM3allis MarHUTHBIX IIOJIEH IOCTOSTHHBIX



MarHuToB, JIEHCTBUS MAarHUTHOTO IOJ HA IPOBOJHMUK C TOKOM, CBOMCTBA 3JIEKTPOMArHura,
CBOWCTBA  DJJIEKTPOJBUIATEN  IOCTOSHHOINO  TOKa):  (OPMYIMpPOBAThH  MPOBEpsEMbIE
NPENOI0KEHUs, COOMPaTh YCTAaHOBKY M3 IPEIIOKEHHOTO0 OOOPYIOBaHUS, OMUCHIBATH XOJ
OIbITa U POPMYJIUPOBATH BBIBOJIBI;

BBITOJIHATH IPSAMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTENIbHOM BIaKHOCTH BO3/1yXa, CUJIbI TOKA,
HaNpsDKEHUsl C HCIOJIb30BAHMEM AaHAJIOIOBBIX MPUOOPOB M JATYUKOB (PU3MUECKUX BEIUYMH,
CpaBHUBATH PE3YJIbTATHI U3MEPEHUN C YUETOM 33JaHHOM a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTh HCCIIEOBAaHUE 3aBHUCHUMOCTH OJHOM (U3UYECKOM BEIMYMHBI OT Jpyro c¢
UCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHUM (3aBHUCHUMOCTb CONPOTHBJIEHMSI IPOBOAHHKA OT €ro
JUIMHBI, TUIOILAAM MOIEPEYHOr0 CEUYEHHUsI U YAEIbHOIO CONPOTUBIIEHUS BEIECTBA MPOBOJAHUKA,
CWJIBI TOKa, WJAYILIEro uepe3 IPOBOAHMK, OT HAINpPSDKEHMsI Ha IPOBOJHUKE, HCCIEI0BAaHUE
[IOCJIEI0BATEIBHOTO M MApaUIeIbHOTO  COEAMHEHUH  IPOBOJHHUKOB):  IJIJAHUPOBATh
UCCIIeIOBaHue, COOMPATh YCTAHOBKY M BBIMOJIHATh U3MEPEHHUS, CIeIys MPEAIOKEHHOMY IUIaHy,
(buKcUpoBaTh pPe3yNbTaThl IOJYYCHHOH 3aBUCUMOCTH B BUAE TaONIUL U TpaduKOB, JeyaTh
BBIBO/JIbI 110 pE3YJIbTaTaM UCCIIEIOBAHMUS;

IPOBOJUTH KOCBEHHBbIE M3MepeHHs (U3NUYECKUX BeIUUYHMH (yAeibHAs TEMJIO0EMKOCTh BEILECTBA,
COIIPOTHBIICHUE TIPOBOJHHMKA, pab0oTa M MOIIMHOCTh JJIEKTPHUECKOTO TOKA): IUIAHUPOBATH
U3MepeHus, COOMPaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys NPEJIOKEHHOW MHCTPYKLUH, U
BBIUNCIISTH 3HAUEHNUE BEIMUUHBI,

co0uIr01aTh MpaBuiia TEXHUKH O€30I1aCHOCTH ITpU paboTe ¢ 1a00opaTOpHBIM 000pyI0BaHUEM;
XapaKTepu30BaTh IMPHUHLMIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMHCTB C
OMOpoil Ha WX omucaHus (B TOM YHUCIE: CHUCT€Ma OTOIUIEHHs JOMOB, T'MIPOMETp, IapoBas
TypOWHa, aMIepMeTp, BOJBTMETP, CUETYUK DIICKTPUUYECKON SHEPTHH, SIEKTPOOCBETUTEIILHBIC
npuOOpBl, HarpeBaTeNbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUYECKHE HPEJOXPAaHUTENH,
AJIEKTPOMArHuT, AJIEKTPOJIBUraTellb IIOCTOSHHOIO TOKA), MCIOJNb3ysd 3HAHUS O CBOMCTBAX
bu3nueckux sBICHUH U HEOOXO UMbl (PHU3UYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCThIE TEXHUYECKHE YCTPOMCTBA U M3MEPUTEIbHBIE MPUOOPHI MO CXeMaM U
CXEMaTHYHbIM pPHCYHKaM (KHJIKOCTHBI TEpMOMETp, TEepMOC, ICHUXPOMETp, TUIPOMETD,
JIBUTATENIb BHYTPEHHETO CrOpaHMsl, 3JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbI AJIEKTPUUYECKUX
LeNel ¢ MOCIeI0BaTENIbHBIM U NapaJuIeIbHbIM COCUHEHUEM JIEMEHTOB, pa3jinyas yCIOBHBIE
0003Ha4YeHUsI DJIEMEHTOB AJIEKTPUUECKUX LENel;

IPUBOANUTH MPUMEPHI (HaXOAUTh MH(OPMAIMIO O MpUMepax) MPAaKTUYECKOIO HCIOIb30BaHUS
(bu3nyecKuX 3HAHUH B MOBCEAHEBHON KU3HU AJIs1 o0ecnieueHns 6€301MacHOCTH MpU 00pallleHuH C
npubopaMu U TEXHUUYECKUMM YCTPOMCTBAMM, COXPAHEHMs 3JI0pPOBbsl U COOJIIOJIEHHS HOPM
HKOJIOTUYECKOT0 MOBEJICHHS B OKPYKAIOLIEH Cpele;

OCYILECTBIIATh TMOUCK HH(popManuu Qusnyeckoro cojiepxanuss B VIHTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HAaHUW U NYTEM CpaBHEHHUS JOIOJIHUTENbHBIX HCTOYHUKOB  BBIIEIATH
UHPOPMALINIO, KOTOpast SBJISETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BAaTh IPHU  BBIIIOJIHEHWM Y4YEOHBIX 33JaHMM HAYYHO-TIONMYJSAPHYIO JIUTEpaTypy
(bu3nueckoro cojepxaHus, CIPaBOYHbIE MaTepHalibl, pecypcbl ceTu VHTepHeT, BlaieTh
npuéMaMy KOHCIIEKTHPOBAHMS TEKCTa, IMpeoOpa3oBaHus HHGOpPMALMKM W3 OJHOM 3HAKOBOM
CUCTEMBI B JIpYTYIO;

co3/aBaTh COOCTBEHHbIE NMUCbMEHHbIE M KpaTKUE YCTHBIE COOOIeHus, 00001mas nHpopmauo
U3 HECKOJbKUX MCTOYHHMKOB (PU3MUECKOTO COAEp’KaHMs, B TOM YHUCIIE MyOJINYHO MPEACTaBIATh
pe3ynbTaThl MPOEKTHOM WM UCCIIEOBATEIbCKON JEATENbHOCTH, TPU 3TOM TIPAMOTHO
UCIIOJIb30BaTh M3YYEHHBIH MOHATUHHBIN anmapar Kypca (U3MKH, CONPOBOXKIATh BBICTYIUICHUE
MpE3EHTALNEH;

IPY BBITIOJHEHUU y4eOHBIX MPOEKTOB M MCCIEIOBAaHUN (PU3MUYECKHX IMPOIECCOB PACIPEEIIsATh
00513aHHOCTH B TPYIIE B COOTBETCTBUM C IIOCTABIEHHBIMHU 33/1a4aMH, CIIEIUTh 32 BBIITOJIHEHUEM
IUlaHa JEWCTBUM M KOPPEKTHPOBaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJIAJ B
NEeSTeNIbHOCTh ~ IPYNIbl, BBICTPaWBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE, IPOSBIIAL
TOTOBHOCTb pa3periatbh KOH(PIUKTHI.



K koHiy oOyueHust B 9 Kiacce MpeIMETHBIE pe3yiabTaThl Ha 0a30BOM YpPOBHE IOJDKHEI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:

UCTIOJIb30BaTh MOHATHUS: CUCTEMa OTCUETA, MaTepUAIbHASL TOYKA, TPACKTOPHS, OTHOCHTEIBHOCTD
MEXaHUYECKOTO JIBIDKEHUS, nedopmanus (ynpyras, TUTACTHYECKAs ), TpEHue,
[EHTPOCTPEMUTEIFHOE YCKOPEHHE, HEBECOMOCTh M TEPErpy3KH, ICHTP TSDKECTH, aOCOJIIOTHO
TBEPJI0E TEJNO, IIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHHMUECKUE KOJICOaHUs U BOJIHBI,
3BYK, HHPPA3BYK H YJIbTPa3BYK, dJIEKTPOMArHUTHBIC BOJHBI, IIKaJa AJICKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPHI MCITYCKaHHUs M TOTJIOUIeHUs, anbda, Oera- u
ramMMa-u3JIy9eHUs], U30TOIIbI, SICPHAsT YHEPTCTHKA,;

pa3nuyath  sBIeHUS (paBHOMEpPHOE M  HEpaBHOMEPHOE MpPSIMOJMHEHHOE  JBU)KEHUE,
PaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE TMaJeHHe TeJI, PaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aWMOJICHCTBHE TeJl, PEaKTUBHOE [BW)KECHHE, KOJeOaTelbHOe
JBW)KCHUE (3aTyXalolle ¥ BBIHY)KICHHBIC KOJCOaHUs), PE30HAHC, BOJIHOBOE JBIIKEHHE,
OTpaKE€HHE 3BYyKa, MNPSMOJIMHEWHOE paclpoCTpaHEHHE, OTPAKEHHWE U MPEJIOMIICHHE CBETa,
NIOJTHOE BHYTPEHHEE OTPAKCHHE CBETa, pa3joKeHHe OeJoro cBeTra B CIHEKTP U CIOXKCHHE
CHEKTPAIbHBIX IIBETOB, JWUCIEPCUS CBETA, €CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE
JMHEWYATOr0 CHEKTpa H3JIyUuCHHsS) 1O OINMCAHHI0O WX XapaKTEPHBIX CBOWCTB WM Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PU3HUECKOE SBICHNUE;

pacrio3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3MUECKUX SIBICHUH B OKpYKaolieM MUpe (B TOM
yricie (U3MYecKue SIBICHUS B MPHUPOJE: NPUIMBBI M OTJIMBBL, ABIMKEHHE IiaHeT CONHEYHOM
CHCTEMBI, PEAKTUBHOC JIBUKCHUE KHMBBIX OpPraHU3MOB, BOCIIPHATHE 3BYKOB >KHBOTHBIMH,
3eMJICTPSICEHUE, CEWCMUYECKHEe BOJIHBI, I[yHAaMH, 3XO, I[BETa TEJ, ONTHYECKUE SBICHUS B
npupojie, OWUOJIOTUYECKOE JCHCTBUE BHIUMOIO, YIBTPa(QUOIETOBOTO M PEHTTEHOBCKOTO
U3TYy4CHUH, EeCTECTBEHHBIH pAJMOAKTUBHBIM (OH, KOCMHYECKHE JY4YH, pPaAHOAKTHBHOE
U3JIYYCHUE TPUPOIHBIX MHUHEPAJIOB, JICHCTBHE pAJMOAKTHBHBIX HW3IYyYCHHH HA OpraHu3M
YeJI0BeKa), P 3TOM MEPEBOIUTH MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIJCIATH CYIIECTBEHHBIC
cBoMCTBA (IMPU3HAKHN) U3HUCCKUX SIBJICHUH;

ONKCBHIBATh M3yYCHHBIC CBOWCTBA TeN W (PU3UYECKUE SBICHHS, WCIIONB3Ys (QHU3UIECKHe
BEJIMYMHBI (CPe/IHAsA U MIHOBEHHAsi CKOPOCTh TeJla P HEPaBHOMEPHOM JBHKEHHH, YCKOPEHHUE,
nepeMenieHne, MyTh, YIJIOBasi CKOPOCThb, CHJIA TPEHHS, CHJA YIPYrOCTH, CHJIA TSDKECTH,
yCKOpeHHe CBOOOJHOTO MajieHHs, BEC Tejla, MMITYJIbC Tejla, MMITYJIbC CHJIBI, MEXaHWYecKas
paboTa M MOIIHOCTh, MOTEHIIMAIbHAS SHEPTHs Tella, MOJHATOrO HaJl TOBEPXHOCTBHIO 3EMIIH,
NOTEHIMAJIbHAs SHEPrHsl CXKATOM MpYKUHBI, KHHETUYECKas SHEpPrHs, IMOJIHAs MeXaHHuYecKas
DHEPTHUs, MEPUOJl W YacToTa KoyeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA,
CKOpPOCTh CBE€Ta, IOKa3aTelb MPEJIOMIICHHUS CpeAbl), NMPH ONUCAHUM TPABHIBHO TPAKTOBATh
(GU3NIECKUN CMBICIT UCTIOIB3yEMBIX BEJIMYMH, 0003HAYCHUS W €IUHUIIBI (PU3NICCKUX BEITUYHH,
HAXOJUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO0 BEIMYUHY C JIPYTUMH BEIHUYHWHAMH,
CTPOUTH TPAPUKH U3YIECHHBIX 3aBHCUMOCTEH (PM3MUECKUX BEIHUYHH;

XapakTepu3oBaTh CBOMCTBA TeJ, (U3MUECKHE SBJICHUS U MPOLECChl, HCHOIb3yd 3aKOH
COXpaHEHHsI YHEPrHH, 3aKOH BCEMHUPHOTO TATOTCHHUS, TMPUHIIMIT CYNEPIO3ZUIIMHA CHII, TTPUHITHIT
oTHOcHUTeNbHOCTH [anmmies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHMS HWMIYJIbCa, 3aKOHbI
OTpPaKEHHsI W TIPEJIOMJICHUS] CBETa, 3aKOHBI COXPAaHEHHs 3apsI0BOTO M MaCCOBOTO YHUCEIN TPHU
SJICPHBIX peaKIusaX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA M 3alHCHIBATh €ro
MaTeMaTHYECKOE BBIpaKCHNE;

OOBSICHATH (PU3UYECKUE MPOIECCHl M CBOMCTBA TeN, B TOM YHCIE U B KOHTEKCTE€ CHUTyalui
NPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBISBISTH NMPUYMHHO-CIICICTBCHHBIC CBS3H, CTPOHTH
00BsICHEHHE U3 2—3 JIOTMYECKUX LIaroB ¢ OMOpoi Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UUECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pewath pacy€THbIE 3a/1a4M (OMHUPAIOIIMECS HAa CUCTEMY U3 2—3 ypaBHEHMI), UCIIONb3YS 3aKOHBI
U (QOpPMYIIbI, CBSI3BIBAIOIIME (H3UYECKHE BEIUYMHBI: HAa OCHOBE aHaj M3a YCIOBHS 3aJauu
3aMMCBIBaTh KPAaTKOE YCJIOBUE, BBISABIATH HEJOCTAIOIIME MM M30BITOYHbIE JAAaHHBIE, BHIOMPAThH



3aKOHBI W (OPMYINbI, HEOOXOAMMBIC MJIi PpEIICHUs, MPOBOAUTH PAcuy€Thl U OLECHHUBATH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HaYEHUST (PU3NYECKON BETMUYHUHBI;

pacrio3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPHU TOMOLIM (U3NYECKUX METOIOB,
UCIIONIb3YSl ONMCAHHME HCCIEAOBAHUS, BBIACIATH MPOBEPSIEMOE MPEAINOIOKEHHE, OLEHUBAThH
NPaBWIBHOCTh TIOPSIKA TIPOBENEHHS] HWCCIEAOBAHM, JeJaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOJIOIEHUH U OIBITOB;

IPOBOJIUTH OIBITH MO HAOIIOACHUIO (PU3MYECKUX SBICHUH WM (U3NYECKUX CBOMCTB TeEl
(u3yuenue BTOporo 3akoHa HploTOHA, 3aKOHA COXpaHEHMsI PHEPIUU, 3aBHCHUMOCThH MEpHOa
KOJICOAHUH TPYKUHHOTO MasiTHUKA OT MACChI Tpy3a U )KECTKOCTU NPY>KUHBI U HE3aBUCUMOCTH OT
aMIUIUTYIbI MaJIbIX KoJieOaHUMU, MPSIMOJIMHEMHOE paclpOCTPaHEHUE CBETA, pa3lioKeHHue 0esoro
CBETa B CIEKTP, U3YyUECHHUE CBOMCTB M300paKEHUS B IJIOCKOM 3€pKaje U CBOHCTB M300pa)keHUs
npeaMeTa B cOOUparoliei JT1H3e, HA0MI0ACHNEe CIUIONIHBIX U TUHEHYaThIX CIICKTPOB U3JTy4eHUs):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HabOpa 000pYyIOBaHUSs, OMUCHIBATH X0
OTIbITAa U €T0 Pe3yJbTaThl, HOPMYINPOBATH BHIBOJIBI;

IPOBOJIUTH MPU HEOOXOJUMOCTH CEpUI0 TPSAMBIX HM3MEPEHUH, OMpeAessisi CpeaHee 3HAaYeHue
u3MepsieMoil BenuuuHbl ((POKycHOE paccTosHHME coOHMparolledl JUH3bI), 00OCHOBBIBATH BBHIOOP
crioco6a n3mMepeHust (M3MEpUTEIHHOTO TPHOOopa);

MPOBOAMTH HCCIEIOBAHUE 3aBUCUMOCTEH (DU3MUECKHX BEIMYMH C HMCIOJIb30BAHUEM IMPSMBIX
U3MepeHuil (3aBUCUMOCTh IYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBHKCHHU 0€3 HayaJbHON
CKOPOCTH, Mepuo/ia KojieOaHuii MaTeMaTUYeCKOT0 MasiTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTiia
OTpaKEHHsI CBETa OT yrjia MaJCHUs M yIiia NPeJOMJICHUS OT yrja IMaJeHHs):. IUIaHHpPOBATh
HCCJIEIOBAaHKE, CAMOCTOSITENIbHO COOUpaTh YCTAHOBKY, (PMKCHUPOBATH PE3YIbTAThI MOJIYYCHHON
3aBHCUMOCTH (PM3MYECKMX BENUYMH B BUAEC TaOMMIl W TpapuKOB, JENaTh BBIBOJIBI IO
pe3ylbTaTaM HCCIeI0BaHNUS;

IPOBOJIUTH KOCBEHHBIE M3MEpEHHs (PU3NIECKUX BEIMYUH (CPEIHss CKOPOCTh U YCKOPEHHUE Tea
Py PaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHE CBOOOIHOIrO MajaeHUs, >KECTKOCTh MPY)KHUHBI,
KOO(PQUIMEHT TPEHHUs CKOJIbKECHHS, MEXaHW4YecKas pabdoTa W MOIIHOCTh, YacTOTa M TEPUOJ
Koje0aHUN MaTEeMaTHMYeCKOro U MPYKMHHOTO MAasSTHUKOB, ONTHUYECKas cuja coOuparoien
JMH3BI, PaJMOAKTUBHBINA (OH): IUIAHMPOBATH HW3MEPEHHUs, cOOMpaTh OSKCIEPUMEHTAIBHYIO
YCTQHOBKY U BBINOJIHATH U3MEPEHMUSI, CIIeys MPEI0KEHHOW HHCTPYKIINH, BBIYUCISATh 3HAYCHHUE
BEJIMYMHBI ¥ aHAJIM3MPOBATH MOJYYCHHBIE Pe3yJIbTaThl C YYETOM 3alaHHOW MOTPEUTHOCTH
U3MEPEHHUI;

coOiroAaTh NpaBuiia TEXHUKU 0€30I1acCHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
pa3inyaTh OCHOBHBIE NPU3HAKUM M3YYEHHBIX (PM3MYECKMX MOJeNel: MaTepuanbHas TOUKa,
a0COIIOTHO TBEPJIOE TEJIO, TOUCYHBIH HCTOYHHK CBETA, JIyd, TOHKAs JIMH3A, JTaHEeTapHast MOJIETTh
aToMma, HyKJIOHHasl MOJIeJIb aTOMHOT O $1/1pa;

XapaKTepU30BaTh TPUHIMIEI JEHCTBHS HM3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OMOpoil Ha MX omucaHus (B TOM YHUCIE: CHUJAOMETP, JATUUKHU TOJO0XKEHHUS, PACCTOSHUS U
YCKOPEHHUs, paKeTa, 5XOJIOT, OYKH, NEepUCKol, (oToammapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOIN, J03UMETp, Kamepa BuibcoHa), MCHONb3ys 3HAHHS O CBOMCTBAX (DU3MYECKHX
ABJIEHUN 1 HEOOXO0IMMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCTOJIb30BaTh CXEMBl U CXEMaTHYHBIE PHCYHKH M3YyYCHHBIX TEXHHUYECKHUX YCTPOWCTB,
U3MEPUTENBHBIX TMPHUOOPOB M TEXHOJOTHMUYECKMX TIPOIECCOB TMPH PEHICHHH Yy4eOHO-
NPAaKTUYECKUX 3a]1a4, ONTHYECKUE CXEMBI JJISl TOCTPOEHUS N300pakeHUI B MIIOCKOM 3epKaje U
coOuparoIie TMH3e;

IPUBOAUTH MPUMEPHI (HaXOJUTh MH(OPMAIMIO O MpUMepax) MPaKTUYECKOTO HCIOIb30BAHUS
(bu3nUecKnX 3HAHUH B TIOBCEIHEBHOW KHU3HH JUIs 00eCTIeYeHHsT Oe30MTacHOCTH TP 0OpaIeHHH C
npubopaMu U TEXHUYECKUMH YCTPOMCTBAMM, COXPAHEHMs 3JI0POBbSI U COOJNIIOJICHHS HOPM
HKOJIOTHYECKOTO MTOBENICHHS B OKPYKaIOIIeH cpee;

OCYILECTBIISATh MOMCK MH(POpMaLuu (HU3NYecKoro cojepxkanus B MHTepHeTe, caMOCTOSTENbHO
(bopMyHpysT MMOMCKOBBIM 3ampoc, HAXOAWUTh MYTH OIpPENEeNIeHUs] JOCTOBEPHOCTH ITOydEHHON
UH(pOPMAaILIMY Ha OCHOBE UMEIOIIMXCS 3HAHUN U JOTTOJTHUTEIbHBIX UCTOYHUKOB,;



UCTOJIb30BAaTh TPU  BBHIMOJIHEHUH YYEOHBIX 3aJaHUl  HAayYHO-TIOMYJSIPHYIO JIUTEpaTypy
buznyecKkoro cojaep:KaHus, CIpaBOYHbIE MaTepuanbl, pecypchl ceth WHTepHeT, BiIajeTh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMAIMKM W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYI'YIO;

CO3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOINEHHS Ha OCHOBE HH(POpPMALUHU U3
HECKOJIbKUX MCTOYHMKOB (DU3MUECKOro conAepKaHMsl, MyOJIMYHO IPEICTaBIATh pPE3yJIbTaThl
IIPOEKTHOM WJIM HCCIEI0BATENbCKON JESITEIHOCTH, IPU 3TOM TIPAaMOTHO HCIOJIb30BaTh
U3y4eHHbIN NOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3MKU U CONPOBOXKIATh BBICTYIUICHNE
Ipe3eHTaluel ¢ y4€TOM 0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHMUE

9 KJIACC
Ne || HaumeHnoBaHue pa3aenoB U TeM KonunuecTBo uacos
n/m HPOrpaMMbI Bcero| Konrponsnsie || Ipakruueckue
paboThI paboThI
1.1 |MexaHU4eCKOE ABUKEHUE U 10 1
CTIOCOOBI €T0 OTMCAHUS
|1.2 HBzaHMoaeﬁCTBHe TeJ H 20 H 1 H 3 ‘
|1.3 H3aKOHI>I COXpaHECHHS H 10 H H 3 ‘
|I/ITOro 0 pazaeny H 40 H
‘2.1 HMGX&HI/I‘ICCKI/IG KoseOaHus H 7 H H 3 ‘
‘2.2 HMGX&HI/I‘ICCKI/IG BOJIHBI. 3BYK H 8 H 1 H 3 ‘
‘I/ITOI‘O 110 pasfieny H 15 H
3.1 || DnekTpoMarHuTHOE TOJIE U 6 2
ANEKTPOMArHUTHBIE BOJHBI
‘I/ITOFO MO0 pasaeny H 6 H
‘4.1 H3aK0HLI pacIpoCTpaHEHHUs CBETa H 6 H H 2 ‘
|4.2 HHI/IHSI)I ¥ ONTHYECKUE TPUOOPHI H 6 H H 3 ‘
|4.3 HPa3J'IO)K€HI/Ie 0eJoro cBera B CIIEKTP H 3 H H 2 ‘
|I/ITOro 0 pa3jery H 15 H
5.1 |[UcmyckaHue u MOTJOLIEHHE CBETa 4 1
aTOMOM
|5.2 HCTpoeHHe aTOMHOTO sijIpa H 6 H H 1 ‘
‘5.3 H}Iz[epHLIe peakuumn H 7 H 1 H 1 ‘
‘I/ITOI‘O 1o pazzaeny H 17 H
6.1 |[[ToBTOpeHue u 06001IICHNE 9 2
coJiepkanus Kypcea Gpusuku 3a 7-9
KJ1acc
‘HTOFO 10 pa3Jieny H 9 H
OBIIEE KOJIMYECTBO YACOB I1O || 102 3 27
[TPOI'PAMME




ITPOBEPSEMBIE IPEJMETHBIE PE3YJIbTATbI OCBOEHUS1 OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

9 KVIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

1.1

IIpoBepsiemble MpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

HCII0JIb30BATh M3YUCHHBIC TOHATUSA

1.2

pasiiniaTh ABJICHUS 11O OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB 1 HA OCHOBE OIIBITOB,
ACMOHCTPUPYIOIIUX NAHHOC (1)1/131/1‘1601(06 SIBJICHHUC

1.3

pacro3HaBaTh MPOSBICHUE HM3YYCHHBIX (U3NYCCKUX SBJICHHNA B OKPYKAIOIIEM
MHUpE, B TOM 4YHcie (DU3MUYECKUE SIBICHHS B TPUPOZC, IPU 3TOM MEPEBOIMTH
MPAKTUYECKYI0 3a1ady B Y4eOHYIO, BBIICIATh CYINICCTBEHHBIC CBOMCTBA
(mpu3Haku) pU3NYECKUX SABICHUN

1.4

ONMCHIBATh M3yYEHHBbIE CBOWCTBA Te€Jl M (PU3MYECKUE SBIICHUS, MCIIONb3YS
¢u3nyeckue BEIMYUHBI, NPU ONUCAHUU IPABUIBHO TPAKTOBATh (PU3MUCCKUIL
CMBICII HCIIOJIb3YEMBIX BEJIMYMH, 0003HAYCHUS U CAMHUIBI (PHU3UUECKUX BEITUYHMH,
HaXoAuTh (OPMYJIbI, CBS3BIBAIOLINE JAaHHYIO (U3NYECKYIO BEJIMYUHY C IPYTMMHU
BEJIMYMHAMU, CTPOUTH IpaMKH N3YUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINIHH

1.5

XapaKTCPU30BaTh CBOMCTBA TCII, (1)I/I3I/IT-IGCKI/I€ SABJICHHUA W IPOLCCChI, UCIIOJIb3Ys
HU3YUCHHBIC 3aKOHBbI, IIPU 3TOM [JaBaTb CJIIOBECHYIO (l)OpMy.]'II/IpOBKy 3aKOHa H
3aIMMCBIBATH €ro MaTCMAaTHUYCCKOC BBIPAKCHUC

1.6

OOBSICHATH (PU3HYECKHE MPOLIECCHl M CBOMCTBA T€J, B TOM YHCIIE U B KOHTEKCTE
CUTyallull MpPaKkTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BbIABIATh MPUYUHHO-
CIIEZICTBEHHBIE CBSI3M, CTPOMTh OOBSICHEHHWE W3 2 — 3 JIOTMYECKUX LIaroB C
MOMOMUIBIO 2 — 3 N3YYEHHBIX CBOMCTBA (PU3MUECKUX SBJICHUHN, PU3NYECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH

1.7

pemaTth pacu€THbIe 3a7aud (OMUpAIOIIMecs Ha CUCTEMY U3 2 — 3 ypaBHEHHH),
UCIIONB3YSl 3aKOHBI U (DOPMYINbI, CBs3bIBalONIME (PU3UUYECKHEe BEIMYUHBI: Ha
OCHOBE aHaJIU3a YCIOBUS 3aJa4yd 3allMChIBaTh KpPAaTKOE YCJIOBHUE, BBISBIATH
HEJOCTAaloNIe WIM W30BITOUHBIE J[JaHHBIE, BBIOWpATh 3aKOHBI U (HOPMYIIBI,
HEOOXOUMBIE JIJISl PEIICHUs], POBOJAUTH PACUETHI U OIEHUBATH PEATUCTUIHOCTD
MOJIYYEHHOT0 3HAYCeHUS (DU3HUECKON BEITMYUHBI

1.8

pacro3HaBaTh MPOOJIEMBbl, KOTOPbIE MOXHO PEIIUTh HpPU MOMOIIM (PU3HYECKHX
METOJIOB, MCIIOJNb3ysd OINUCAaHUE MCCIEAOBaHUSA, BBIIEIATH  IPOBEPIEMOE
MIPENIIONIOKEHNE, OLICHNBATh MPABWIBHOCTh HOPSAKA IPOBEACHMS HCCIIEAOBaHUS,
JIeTIaTh BBIBOJIbI, HHTEPIPETUPOBATH PE3YJIbTAThHI HAOIIOIEHUN U OIIBITOB

1.9

IPOBOJIUTH OMBITH MO0 HAOIIOACHUIO (HU3MUECKUX SBICHUH WM (PU3MUecKHX
CBOMCTB TeN: CaMOCTOSTEIbHO COOMpaTh YCTAaHOBKY M3 HM30BITOUHOrO Habopa
00OpyZOBaHUs, ONMUCHIBATH XOJI OMbITA M €ro pe3yibTaThl, (POpPMyTUPOBATH
BBIBOIbBI

1.10

MIPOBOJIUTH MPU HEOOXOIUMOCTH CEpHUIO MPSIMbIX U3MEPEHUH, ONpeIeNisis cpeiHee
3HaYeHHe U3MepsieMol BeNU4YUHbI ((POKYCHOE pacCTOsIHUE cOOMparolel JUH3BI),
000CHOBBIBATh BHIOOD crioco0a u3MepeHust (M3MEpUTEILHOr0 pudopa)




Kon
NMPoBePSIEMOro
pe3yabTara

1.11

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
00pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHusA

IMpOBOAUTD HCCICI0OBAaHUC 3aBUCHUMOCTEH CI)I/ISI/I‘IGCKI/IX BCJIIMYHH C

UCIOJb30BAHUEM  MPAMBIX  M3MEPEHM:  IJIaHUPOBaTh  MCCIEIOBAHUE,
CaMOCTOSITENILHO COOMpAaTh YCTAHOBKY, (DUKCHPOBATH PE3yJbTATHI MOTYyYCHHOH
3aBUCUMOCTH bu3nyeckux BEJIMYHMH B BUJIE TabIM1L

U rpauKOB, Ie1aTh BBIBOJKI 110 PE3yIbTaTaM HCCIIeIOBAHUS

1.12

MPOBOAUTh KOCBEHHbIE HW3MEpPEeHHs] (U3NYECKUX BEJIWYUH: IUIAHUPOBATH
M3MEepeHusi, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBHITIOJNHSTH U3MEPEHUS,
clenys TPeJIOKEHHOW HMHCTPYKIMHM, BBIYUCIATH 3HAUYCHHWE BEIMYUHBI U
AQHAJIM3UPOBATh TOJYYEHHBIE PE3YyJIbTaThl C YYETOM 3a/laHHOM MOTPEIIHOCTH
HU3MEpPEHUI

1.13

coOmogaTh TMpaBHUia TEXHUKW Oe3omacHOCTH mpu pabore ¢ JabopaTOpPHBIM
00opyoBaHUEM

1.14

pa3nuyaTh ~ OCHOBHBIE  MPHU3HAKA  M3YYCHHBIX  (U3MYECKUX  MOJENeil:
MarepuaibHasi TOYKa, a0COJIIIOTHO TBEPIOE TEJI0, TOUCUHBI UCTOYHUK CBETA, JIyY,
TOHKAs JIMH3a, IUIAaHETapHAasi MOJIENIb ATOMA, HYKJIOHHAsI MOJIEJIb ATOMHOTO sJIpa

1.15

XapaKTCPU30BaTh IMMPUHIUIIBL IIGI\/JICTBI/IH N3YYCHHBIX HpI/I60pOB U TEXHHUYCCKUX
YCTPOﬁCTB C OHOpOﬁ Ha HX OIIMCAHUSA, HCIIOJIb3YSA 3HAHUA O CBOMCTBaX (1)I/I'
3UYECKUX SBIICHHUN U HGO6XOILI/IMBIG (1)I/I3I/IHGCKI/I€ 3aKOHOMCPHOCTHU

1.16

UCIIONIb30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKHM H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTENBbHBIX MPUOOPOB M TEXHOJOTMYECKHX IPOLECCOB IPHU
pelleHnr y4eOHO-TIPaKTHUECKUX 3a7ad, ONTUYECKHUE CXEMBbl JUIS IMOCTPOCHHS
M300paXEHUI B TNIOCKOM 3€pKaJie M COOMPAIONICH JINH3e

1.17

NPUBOANUTH TPUMEPHI (HAXOAUTH WHPOPMALHUIO O MPUMEPax) MPAKTUYECKOTO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHMNA B MOBCEJHEBHOM KU3HU Ui 0OecredeHus
0e30MmacHOCTH IpU OOpallleHuu ¢ MpudopaMu M TEXHUYECKMMHU YCTpOICTBamH,
COXpaHEHMs 3/I0pOBbsI U COOJIOACHUS HOPM HKOJOTUYECKOTO TIOBEACHUS B
OKpY>Karollen cpefie

1.18

OCYIIECTBIATH MOUCK MHpOpMAIUU (PU3NIECKOTO coJepkaHus B ceTu MHTEpHeT,
CaMOCTOATENbHO (GOPMYIUPYS MOMCKOBBIN 3aMpPOC, HAXOAUTH ITYTH OMPEIEICHUS
JIOCTOBEPHOCTH TOJMYyYeHHOW HMH(OpMalMM HA OCHOBE HMMEIOIIMXCS 3HAHUNA U
JIOTTOJTHUTEIBbHBIX ICTOYHUKOB

1.19

WCIONIb30BaTh TPHU BHINOTHEHUH YYE€OHBIX 3aJaHUi HAayYHO-TIOMYISPHYIO
nuTepaTypy (PU3MYECKOTO COJEPKAHMS, CIIPABOYHBIC MATEPUAIIbI, PECYPCHI CETH
WutepHer; Brnajgeth npuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, MPeoOpa3oBaHUS
“H(pOpMaIIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO

1.20

co3llaBaTb COOCTBEHHblE NHUCbMEHHBIE M YCTHbIE COOOIIEHHS Ha OCHOBE
nH(pOpMaLIUK U3 HECKOJIBKUX MCTOYHHUKOB (PU3MUECKOTO COJEpKaHus, MyOIUIHO
MIPECTABIATh PE3YJIbTAaThl NMPOEKTHOM WJIM HMCCIEAO0BATEIBCKON JEATEIBHOCTH,
IIPU  3TOM TPaMOTHO MCIOJIb30BaTh W3YYEHHBIM TOHATHWHBIA  anmapar
U3y4aeMoro pasjena (pU3MKH U CONPOBOXKIATh BBICTYIUIEHHE IpE3CHTalUei ¢
y4€TOM 0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB

1.21

IIPU BBINIOJTHEHUH Y4EOHBIX MPOEKTOB M MCCIEAOBAHUN (U3UYECKUX MPOLECCOB
pacripenieniaTh OO0s3aHHOCTM B TpYyNINEe B COOTBETCTBUM C MOCTaBJICHHBIMU
3aJladyaMM, CJIEAUTH 3a BBINOJHEHHEM IUIaHa JEHCTBUII M KOPPEKTHPOBATH €ro,
aJIeKBaTHO  OIICHMBAaTh COOCTBEHHBIM BKJIAJ B  JIEATENBHOCTh  TPYIIIHI,
BBICTpPAaUBaTh KOMMYHUKATHBHOE B3aUMOJIEHCTBHE, TPOSBISAS TOTOBHOCTb
paspeniatb KOHQJIUKTHI




ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

9 KJIACC
Kon Kon
pasiena | snementa [TpoBepsieMbIe 7IEMEHTHI COEPIKAHMS
MEXAHUWYECKMUE ABJIEHW A

8.1 Mexanndeckoe aBmxenue. MarepuanbHas Touka. Cucrema oTcuéra

8.2 OTHOCUTENBHOCTH MEXaHUYECKOTO IBUYKECHHS

8.3 PaBHOMEpHOE NPAMOIMHEHHOE IBUKCHHE

8.4 HepaBHomepHnoe mnpsiMonuHeiiHoe nBmkeHue. CpemHsisi 1 MTHOBEHHas
CKOPOCTB TeJla TP HEPABHOMEPHOM JIBHKCHUH

8.5 Yckopenue. PaBHOYCKOpEHHOE MPSAMOJIMHENHOE ABUKEHHUE

8.6 CBoboanoe nagenue. OnbiTel ["anmnes
PaBHomepHOe nBWKEeHME 10 OKpyxHOoctu. Ilepumony wm  wacrora

8.7 oOpamenus. JluneiHas W yrimoBas ckopocTH. LleHTpocTpemuTenbHOE
YCKOpEHHue

8.8 [TepBerii 3akoH HproToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akon HeroTona

8.11 [IpuHUMNI Cyneprno3uiuu cui

8.12 Cuna ynpyrocru. 3akoH ['yka

8.13 Cuna TpeHus: cuia TPEHMs CKOJBXKEHHs, Cujila TPEHUs IOKOs, Jpyrue
BUJIBI TPEHHS

8 8.14 Cuna TSKeCTH U 3aKOH BCEMHUPHOT'O TATOTEHHsI. Y CKOpEeHHEe CBOOOIHOTO

najIeHust

8.15 JlBmwxenue mianer Bokpyr Comuna. [lepBas kocMuueckass CKOPOCTb.
HesecomocTs 1 neperpysku

8.16 PaBHOBecue MarepuanbHOI TOUkH. AOCOIIOTHO TBEPAOE TEIO

8.17 PaBHOBecue TBEpPIOro Tena ¢ 3aKpEIUIEHHOM OChIO BpameHus. MomeHT
cuiibl. LleHTp Tsxectn

8.18 Nmnynec Tena. 3Menenne nmmynsca. IMnynsc cuiib

8.19 3aKoH COXpaHEeHHUsI UMITYIIbCa

8.20 PeakTuBHOE ABMXKEHNE

8.21 Mexannyeckasi paboTa U MOIITHOCTh

8.22 Pabota cun TskecTH, ynpyrocti, TpeHusi. CBs3b SHEPTUU U pabOThI

8.23 [TorennmanpHast SHEPTHs TeJa, MOJAHATOTO HaJl OBEPXHOCTHIO 3eMIIH

8.24 [ToTenunanpHas 3HEPTUs CKATON MPYKUHbI

8.25 Kunernueckas sneprusi. Teopema 0 KHHETUYECKOW SHEPTUU

8.26 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUH
[IpakTuyeckue paboOTHI:

8.27 .
Omnpenenenue cpeHeld CKOPOCTH CKOJIbXEHUs OpycKa WM JIBUKEHHUS
[IapuKa MO HAKJIOHHOW TuTOcKOCTH. OmpenesieHue YCKOPEHHs Tea IMpH




PaBHOYCKOPEHHOM JIBH>KEHUHU MO0 HAaKJIOHHOW MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IIyTH OT BPEMEHHU IPU PABHOYCKOPEHHOM
JBYDKEHUM 0€3 HayaJlbHOW CKOPOCTH.

[IpoBepka rumores3bl: €ciaM MpPU PaBHOYCKOPEHHOM JABM)KEHUH 0e3
Ha4YaJIbHOM CKOPOCTH IIYyTH OTHOCATCS Kak psii HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE POMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBHCUMOCTH CHJIBI TPEHHS CKOJBXEHUS OT CHIIBI
HOpMasibHOTO  faBieHus. Ompenenenue  KodpUIMEHTa  TPEeHHUs
ckoibkeHus. Onpenenenue KECTKOCTH NpYXuHbL. OrnpeneneHue paboThl
CHJIBI TPEHUS NPH PABHOMEPHOM JIBIKCHHM Teja MO TOPU30HTAIBHOU
noBepxHocTd. OnpeneneHue padOTHl CHWIBI YIPYTOCTH TPH MOIbEME
rpy3a ¢ UCIOJIb30BAHUEM HEMOBMYKHOTO U MOJIBHXKHOTO OJIOKOB

8.28

dusznueckue sBICHUS B npupoAc: IMPUIHNBLI U OTJIMBBI, IBH)KCHHUC IIJIAHCT
ConHeyHOH CHUCTCMbI, PCAKTUBHOC JIBUKCHUC )KUBbBIX OPIraHN3MOB

8.29

Texuudeckue yCTpOﬁCTBaI CIIMAOMECTP, JATYMUKH IMOJIOKCHUSA, PACCTOAHUA
" YCKOPCHUA, PAKCTBI

MEXAHUWYECKUME KOJIEBAHUWA 11 BOJIHBI

KonebarenbHoe npmxkenne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHMIL:

91 NepUo/Jl, 4aCTOTa, aMILIUTYAA

92 MaremaTtrueckuil ¥ NpyKUHHBIA MasgTHUKU. [IpeBpaienue sHeprun npu
KoJsie0aTeabHOM JIBUKEHUN

9.3 3aryxaromiue kKonebanus. BeinyxaeHnsie konedanus. Pezonanc
Mexanuueckue BoyiHbl. CBOMCTBa MeXaHMYECKUX BOJH. [IponosbHble U

9.4 nornepeyHble BOJHBI. J[IMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUs.
MexaHuueckre BOJIHBI B TBEPAOM Telle, CEICMUUECKHUE BOJIHbI

9.5 3Byk. [’ poMKOCTb 1 BbICOTa 3BYKa. OTpaskeHue 3ByKa

9.6 WHudpa3Byk u yabTpa3Byk
[IpakTuyeckue paboOTHI:

9 OmnpeneneHue 4YacTOTHl M Mepuojia KoOJEOaHUH MaTeMaTHYecKOoro
MasiTHHKA.

97 OmnpezeneHne 4acTOThI ¥ MEPHOAA KoJleOaHUH MPYKUHHOTO MasgsTHUKA
HccnenoBanue 3aBUCMMOCTH IleproJia KOJIeOaHUH MOJIBEIIEHHOTO K HUTH
rpy3a oT JIMHbI HUTU. MccnenoBanne 3aBUCUMOCTH Mepuojia KoyieOaHHi
NPY)KUHHOTO MasTHUKAa OT Macchl rpysa. [I[poBepka HE3aBHCUMOCTH
nepuoja KoyiebaHuil rpysa, MOJABEIIEHHOTO K HUTH, OT Macchl Ipy3a U
KECTKOCTU MPYKUHBL. M3Mepenne yckopeHus cBOOOIHOTO MaieHUs

98 dusnyeckue SBJCHHS B NPUPOJIC: BOCHPUATHE 3BYKOB JKMBOTHBIMH,
3eMJIeTpSICeHNE, CeICMUYECKHEe BOJIHBI, LIyHAMH, 9XO0

9.9 TexHuueckue ycTpoicTBa: 9X0JIOT, UCHOIb30BAHUE YIbTPa3ByKa B OBITY
Y TEXHHKE

DJIEKTPOMATHUTHOE TTIOJIE U DJIEKTPOMATHUTHBIE BOJIHBI
10 101 DJEeKTpOMarHUTHOE  TOJe.  ODJIEKTPOMAarHuTHbIE  BOJIHBL. CBOHCTBa
AJIEKTPOMArHUTHBIX BOJIH
10.2 [kana >1eKTPOMarHUTHBIX BOJH




103 9J‘Iez<Tp0Mal"HI/ITHa$I npupoaa cBera. CkopocTh cBera. BosiHOBBIE
CBOWCTBaA CBETa
[IpakTuyeckue paboTHI:
10.4 .
N3yueHne CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C IOMOIIBIO MOOUIBHOIO
TenedoHa
105 dusnueckue SBICHUS B NPUPOJE: OMOIOrMYEecKoe NEHCTBHE BUAMMOTO,
yIbTPa(uOJIETOBOIO U PEHTT€HOBCKOI'O M3JIy4eHHt
10.6 TeXHI/mvecxHe YCTPOMCTBA: UCHOJIB30BAHNE JICKTPOMATHUTHBIX BOJH IS
COTOBOMH CBSI3U
CBETOBBIE SBJIEHW
111 JlyueBast monenb cBera. MicTouHMKHM cBETa
11.2 [IpssMOnMHENHOE pacIpOCTPAHEHHUE CBETA
11.3 Otpaxenue cpera. [1nockoe 3epkano. 3aKkoH OTpaskeHHsI CBETa
114 [Ipenomnenue cBera. 3akoH mpenomieHus csera. IlomHoe BHyTpeHHee
OTpa)KE€HHE CBETa
11.5 JIunza. Xop myuel B JIMH3E
11.6 Onrtuueckas cucrema ¢oTtoarirnapara, MUKPOCKOIIA U TeJIECKOIa
11.7 I'ma3 kak onrtuueckas cucrteMa. biM30pyKoCTh U JadTbHO30PKOCTh
118 Paznoxxenne Oenoro ceera B cmekTp. OmbiTel HbioroHa. CroxeHue
CIEKTpPaJIbHBIX 1IBETOB. Jlucniepcus cBera
[IpakTryeckue paboOTHI:
HccnenoBanne 3aBUCHMOCTH yTila OTPAKEHHUSI CBETOBOTO JIyda OT yIiia
naJIeHusl.
11 N3yueHne xapakTepUCTHK U300paXKeHus IpeaAMeTa B IMJIOCKOM 3epKaJe.
HccnenoBanue 3aBUCUMOCTH yTJa MPEIOMIICHHSI CBETOBOIO Jy4a OT yrJia
Ma/ICHUST Ha TPAHHIIE «BO3YX — CTEKIION.
11.9
[Tonmy4yenne n300paXkeHU C MOMOIIBIO COOMPAOLIEH JTHH3BI.
Omnpenenenne pOKyCHOTo0 pacCTOSHUS U ONTUYECKOH CHIIbI coOMparoleit
JMH3HI.
OmnbITHI IO PA3JI0KEHUIO OEIOro CBETa B CHEKTP.
OnbITEl O BOCHPHUATUIO I[BETA MPEIMETOB MPU MX HAOIIOJCHUM Yepe3
LIBETOBBIE (DPUITBTPHI
®dusunyeckue sABJICHUS B npupoje: 3atMennst CosHia u JIyHbl, 1iBeTa Tei,
11.10 onTUYecKue sBieHus B armocepe (1Ber Heba, pedpakuus, paagyra,
MHUPax)
1111 TexHuueckue ycTpoiicTBa: OUKM, MEPUCKOI, (hoToammapar, ONTUYECKHE
CBETOBO/IBI
KBAHTOBEBGIE SABJIEHUA
12.1 OmnsiThl Pesepdopaa u mutanerapuast Mmosiens atoma. Mojens atoma bopa
12 122 Hcnyckanne u rmorjomieHue cBera atoMoM. KsauTel. JluHelwatsie
CTIEKTPBI
12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- 1 raMma-u3ydeHus




12.4

Ctpoenne atomHoro sapa. Hykionnas Mogens aToMHOTo siapa. M30Tomnsl

12.5

PannoaktusHble peBpanieHus. Ilepron nonypacnana aTOMHBIX s1ep

12.6

SnepHble peakuuy. 3aKOHbI COXPAHEHUS 3apsAJ0BOT0 U MaCCOBOIO YHUCEI

12.7

9HeprI/I${ CBs31 aTOMHBIX SAJIEP. CBs13b MacCHl U SHEpIrun

12.8

Peakiuu cunTesa u nenenus saep. Mcrounuku sneprun ContHIA U 3BE3]1

12.9

Snepnas sHepreruka. JlelcTBUE paJlMOAKTUBHBIX M3JyYCHUH HaA KUBbBIC
OpraHU3MBbI

12.10

[IpakTuueckue padboOTHI:
Haburoienne CriomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIyUEHUS.

HccnenoBanue TPEKOB: U3MepeHue SHEPTUU YACTHIIBI
110 TOPMO3HOMY IyTH (110 poTorpadusim).

N3mepenue paanoaktuBHOro hoHa

12.11

dusznueckue SBICHUS B IIpuUpoac: €CTECTBEHHBIN pa,Z[I/IOB.KTI/IBHHﬁ (1)OH,
KOCMHNYCCKUC Jy4du, pPaarnOaKTUBHOC H3JTy4YCHUC MMPpUPOAHBIX
MUHCPAJIOB, JIEUCTBUEC paaruOaKTUBHBIX PI3J'Iy‘IeHPII>i Ha OpraHu3M
YCJIO0BCKa

12.12

TexHuueckue ycTpoHCTBa: CIEKTPOCKON, HHAMBUAYAJIBHBIA JT03UMETD,
kamepa Bunbscona

IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJIBHOI
MMPOI'PAMMBI OCHOBHOT' O OBIIETI'O OBPA3OBAHUSI

Kona
NPoBepPsieMOro
TpeOOBaHUS

IIpoBepsieMble TpeOOBAHUSA K MPEAMETHBLIM pe3yibTaTaM
0a30BOI0 YPOBHSI OCBOEHNSI OCHOBHOM 00pa3oBaTe/IbHOI

MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHHMs HA OCHOBE
orocC

IToHumanue poiu busuku B Hay4YyHOU KapTUHE
Mupa; cGopMHUPOBAHHOCTh 0a30BbIX MpEICTaBICHUI 0
3aKOHOMEPHOH CBSI3M W MO3HABAEMOCTH SIBJICHHA TIPUPOIBI, O
pOJI JKCIEeprMeHTa B (U3UKE, O CUCTEMOOOpasyromend poiu
(GU3UKY B pa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA,
00 »BomonMKM (HU3WYSCKUX 3HAHUH M WX POJHM B ICIOCTHOU
€CTECTBEHHOHAYYHON KapTHHE MUpPA, O BKJIaJIe¢ POCCUNUCKHX U 3a-
pYOeXKHBIX YUYEHBIX-(OU3UKOB B DPA3BUTHE HAYKH, OOBICHEHHE
MPOIIECCOB  OKPYXKAIOMIET0  MHUPA, Pa3BUTHE  TEXHUKHU U




Kon
MPOoBePsSIeMOro
TpeOOBaHUS

IIpoBepsieMble TPeOOBAHUSA K MPEAMETHBIM pe3yjbTaTaM

0a30BOI0 YPOBHSI OCBOEHNSI OCHOBHOM 00pa3oBaTe/IbHOI

NMPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs HA OCHOBE
eoroc

TEXHOJIOTUN

3HaHUA O BUAAX MaTtepuu (BEIIECTBO U MOJIE), O JABUKEHHUM Kak
croco0e CyIIeCTBOBAaHUS MaTepuu, 00 aTOMHO-MOJICKYJISIPHOM
TEOPUU CTPOCHUS BEIIECTBA, O (PU3NUECKOW CYIIHOCTH SBICHUMN
npupoAsl  (MEXaHUYECKUX, TEIJIOBBIX, 3JEKTPOMAarHUTHBIX
Y KBaHTOBBIX); YMEHHE pa3jNyaTh SBJICHUS IO OMHCAHUIO HX
XapaKTEPHBIX CBOICTB U HA OCHOBE OIIBITOB, IEMOHCTPHUPYIOIINX
JTaHHOe (PM3UYECKOE SIBJICHUE; YMEHHUE PACTIO3HABATH MIPOSIBICHHE
U3YYEHHBIX (U3MUECKUX SBJICHUM B OKPYXKAIOLIEM  MHUpE,
BBIJICJISISI MX CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKH)

Bianenne ocCHOBaMM NOHATHIHOIO anmapaTta M CHMBOJMYECKOTO S3bIKa
GU3MKM W HUCIONB30BaHWE WX JUIS pEUIeHHs Yy4eOHBIX 3a1ad; yMEHUE
XapaKTepU30BaTh CBOWCTBA TeJ, (U3NYCCKUEC SBICHHUS M IPOIECCHI,
UCHOJNB3YS QyHIaMEHTAIbHBIE H SMIIMPHUYECKHE 3aKOHBI

YMeHre onuchiBaTh WM3Y4YEHHBIE CBOWCTBA TeN W (PU3MUYECKUE
SIBJICHHSI, UCTIOJIb3YS (DU3UUECKUE BETUUHHBI

Bianenue ocHOBaMM METOZOB HAYYHOTO IMO3HAaHUA C Y4YETOM
coOmoieHUs  mpaBwil  Oe30macHOro  TpyJa: HaOoJeHue
(bu3NYECKUX SIBICHUI:

YMEHHME  CaMOCTOATEIBHO  COOMpaTh  AKCIEPUMEHTAIBHYIO
YCTAaHOBKY M3 JAHHOTO Habopa 00O0pYyIOBaHUS MO WMHCTPYKIIHUH,
ONMKCHIBATH XOJI OMbITa W 3alHMChIBaTh €ro pe3yJbTarhbl, (op-
MYJINIPOBAaTh BBIBOJBL;

IPOBEJCHUE MPSAMBIX U KOCBEHHBIX H3MEpPEHUN (HU3HUECKUX
BEJIMYMH: YMEHUE IUIAHUPOBATH H3MEPEHUSA, CAMOCTOSTEIBHO
coOupaTh HKCHEPUMEHTAJIbHYIO YCTaHOBKY [0 HWHCTPYKIHUH,
BBIYUCIIATh 3HAYECHUE BEJIIMYMHBI M AHAJIU3UPOBATH IIOJYyYECHHBIE
pe3yapTaTbl C YYETOM 3aJaHHOM TIIOTPEIIHOCTH PEe3YyJIbTaTOB
U3MEpPECHUM;

IIPOBEJICHUE HECIIOKHBIX JKCIIEPUMEHTAJIBHBIX HCCIEI0BAHUN;
CaMOCTOSITENIbHO COOMpaTh HKCHEPUMEHTATbHYIO YCTAHOBKY U
IIPOBOAUTL WCCIIENOBAHUE [0 MHCTPYKLHH, NPEACTABIATH
MOJIy4YE€HHBIE 3aBUCUMOCTH (PM3NYECKUX BEJITUYMH B BUJE TaOJIHII
U TpaduKOB, YYUTHIBATh TOTPEIIHOCTH, J€JIaTh BBIBOJBI 10
pe3yapTaTaM MCCIeN0BaHus

[lonumMaHue XxapakTEepHBIX CBOMCTB (PU3WYECKUX MOAeNen
(MaTtepuasibHas TOYKa, aOCONIOTHO TBEPAOE TENO, MOJEIH




Kon
MPOoBePsSIeMOro
TpeOOBaHUS

IIpoBepsieMble TPeOOBAHUSA K MPEAMETHBIM pe3yjbTaTaM

0a30BOI0 YPOBHSI OCBOEHNSI OCHOBHOM 00pa3oBaTe/IbHOI

NMPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs HA OCHOBE
eoroc

CTPOCHHUSI Ta30B, KHIKOCTEW U TBEPABIX TeN, IUIaHETapHas
MOJieJIb aToMa, HYKJIOHHash MOJIE€Jb aTOMHOTO siipa) U yMEHHE
OPUMEHATD UX JUIs1 O0ObSICHEHUS (PU3HMUECKHUX MPOIIECCOB

YMmeHne oOBACHATh (PU3NYECKUE TMPOILIECCHl U CBOWMCTBA TEI, B
TOM  YHCJIIE MB  KOHTEKCT€  CUTyalUd  IPaKTHKO-
OPUEHTHUPOBAaHHOIO  XapakTepa, B  YAaCTHOCTH, BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U U CTPOUTH OOBICHEHHUE C OMOPOii
Ha M3y4YEHHbIE CBONCTBA (U3NYECKUX SIBJICHUH, (PU3NUYECKHUE
3aKOHBI, 3aKOHOMEPHOCTHU U MOJIEIIN

YMeHue pemiath pacu€THble 3a1auM (Ha 0a3e 2 — 3 ypaBHEHUH),
UCIIONIb3Ysl 3aKOHBI WU (OpPMyJIbl, CBS3bIBAIOLIME (PU3NUYECKHE
BEJIMYMHBI, B YACTHOCTH, 3aIMMCHIBATh KPATKOE YCIOBUE 3aJayH,
BBISIBJIATh HEJIOCTAIOLIUE JaHHBIE, BBIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOAMMBIE I €€ pEIIeHMs, HCI0JIb30BaTh CIPABOYHBIE
JAHHBbIE, TPOBOAUTH PACUYETBl W OLEHUBATH PEATUCTUYHOCTD
MOJIy4YeHHOTO 3HaYeHUs! (PU3NYECKON BETMUNHBL, YMEHUE OIpeie-
JSATh Pa3MEPHOCTh (U3MUYECKON BEIUYMHBI, MOJYYEHHOW IpHU
pELICHUM 3a1a41

YMeHHE XapaKTepHu30BaTh IPUHLMUIIBI JEHCTBHA TEXHUYECKUX
YCTPOMCTB, B TOM YHCJI€ OBITOBBIX MPUOOPOB, ¥ MPOMBILIUIEHHBIX
TEXHOJIOTUYECKUX TMPOLIECCOB MO HUX ONHCAHHUIO, HCIOJb3Ys
3HaHMS O CBOMCTBaxX (PU3MYECKUX SIBICHUM M HEOOXOAHMbIE
(bu3nYecKue 3aKOHOMEPHOCTH

10

YMeHue uCnoiab30BaTh 3HAHUA O (PU3MUECKUX SBJICHUSX B
MOBCEHEBHON J>KMU3HU [JIsi oOecriedeHus: O0e30MacHOCTU TIpH
oOpamieHMM ¢ OBITOBHIMH TpHOOpPaMHM U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHUS 3/I0POBbsI U COOJIIONCHUS HOPM
HKOJIOTUYECKOTO TIOBEICHUSI B OKPY’KAIOIIeH cpesie; MOHWMaHUe
HEOOXOJMMOCTA TPUMEHEHHS JOCTIKEHUW (PU3UKU U TEXHO-
JIOTUH ISl palliOHAIBHOTO MPUPOJIOTIOJIH30BAHUS

11

OnwIT MoOWCcKa, Mpeodpa3oBaHUs W MPEICTaBICHUS WHPOpMaAIUN
(bU3UYECKOro CoJep KaHus C UCIOJIb30BaHUEM HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH; YMEHHUE OIICHMBATh
JIOCTOBEPHOCTH TIOJTyYEHHOM uHbOpMaIuu Ha OCHOBE
UMCIOIINXCS 3HAHWUW W JIOTIOJIHUTEIbHBIX HCTOYHHUKOB; YMCHHE
WCIIOJIB30BaTh TPU BBHITIOJIHCHUH YYEOHBIX 3aJlaHUil HAy4YHO-
MOMYJISIPHYIO JUTEPATYPY busngecKoro COJIep KaHMsI,
CIIpPaBOYHBIE MaTepHalibl, pecypchl ceTu HHTepHeT; BianeHue
0a30BBIMM HABBIKAMH TIpeoOpa3oBaHus HHGOPMAIMH U3 OXHOU




IIpoBepsiemble TPeOOBaHUA K NMPEAMETHBIM pe3yJabTaTaM

Kon N .

DOBEDIEMOro 0a30BOI0 YPOBHSI OCBOEHNSI OCHOBHOM 00pa3oBaTe/IbHOI

poBep NMPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs HA OCHOBE
TpeOOBaHUS

ProcC

3HAKOBOM CHCTEMBI B JPYTYIO; YMEHHE CO37aBaTh COOCTBEHHbIC
MMMCEMEHHBIC M YCTHBIE COOOIICHUS HAa OCHOBE MH(OpPMAIUU U3
HECKOJIbKUX UCTOYHHKOB

INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMBIX HA OI'D ITO
OU3UKE

Kon IIpoBepsieMbI 3J1€MEHT COAEPKAHUS

1 | MEXAHUWYECKUE ABJIEHUA

11 Mexanudeckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBLHOCTH
) IBIDKECHUSA

19 PaBHOMEpHOE 1 HepaBHOMEpHOE NBIKeHUE. CpemHsisi CKOpocTh. DopMyrna st BEIYHCICHUS
' cpenHelt ckopoctu: v = S/t

PaBHOMepHOG HpHMOHHHeﬁHOG JABHKCHUC. 3aBUCUMOCTh KOOpJAUHAThI TCJIa OT BPECMCHU B
CJIydac paBHOMCPHOT'O HpﬂMOJ’IHHCﬁHOFO JBUMOKCHUA:

13

Fpaq)I/IKI/I 3aBUCUMOCTHU OT BpPCMCHU JISI MMPOCKOHU CKOPOCTHU, MPOCKIHU NCPEMCIICHU,
IyTH, KOOPpAWUHATHI IPU PABHOMCPHOM HpHMOHHHeﬁHOM JABUKCHUUN

3aBUCHMOCTD KOOpAUHATHI TCJIa OT BPEMCHU B CIIy4aC PABHOYCKOPCHHOT'O HpHMOHI/IHeI\/’IHOFO
JABWXKXCHUA

DopmyIibl 71 POEKUUU MEPEMELIEHNUS], TPOCKIHUU CKOPOCTH U MPOEKLUUU YCKOPEHUS IpU
PaBHOYCKOPEHHOM MPSMOJIUHENHOM JABUKECHUM:

14

I'padukn 3aBUCHMOCTH OT BPEMEHM MJIsi MPOEKLUUU YCKOPEHHUS, MPOEKIUU CKOPOCTH,
IIPOEKINHU NTEPEMEIICHUS], KOOPAUHATHI IPY PAaBHOYCKOPEHHOM MPSIMOJIMHEMHOM JIBH>KEHUH

CBobonHoe manenue. GopMyiibl, OMUCHIBaIONIME CBOOOJHOE MaJeHUE Tejla MO0 BEpTHKAIM
(IBMKEHUE TeNa BHHU3 WJIM BBEPX OTHOCHUTEIBHO TMOBepxHOCTH 3emiu). ['papuku
3aBHCHUMOCTH OT BPEMEHH JUIsl MIPOEKIMH YCKOPEHUS, MPOEKIIMU CKOPOCTH U KOOPAWHATHI
py CBOOOTHOM MaJICHUH TeJla 10 BePTHKAIN

1.5
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CxopocTh paBHOMEPHOTO JIBUKEHHUSI Tella 1o OKpyx)HocTH. Hanpapienue ckopocTH.
®opmyna ajsl BBIYUCICHUSI CKOPOCTH Yepe3 Painyc OKPY>KHOCTU U TIEPUO/1 0OpaIleHUs:

LlenTpocTpeMuTenbHOe yckopeHue. HampaBieHue IEHTPOCTPEMHUTENBHOTO YCKOPEHHUS.
®opmyra /7151 BBIYUCICHUS] YCKOPEHUS:

1.6
®dopmyia, CBSI3bIBalOIIAsl IEPUOJ M YACTOTY OOpaICHUS:
Macca. IInotHocts Bemecta. @opmyia i BBIYUCICHUS ITIOTHOCTH:
1.7
1.8 | Cuia — BekTopHast puznyeckas BeanunHa. CloKeHHe CUl
1.9 | ABnenue unepuuu. I[lepsrrii 3axon HeroToHa
Bropoii 3akon HeroToHa:
1.10
CoHanpasJIEHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha TEJIO
Bzaumopeiictue Ten. Tperuit 3akon HeroToHa:
111
TpeHne nmokost U TpeHHe CKOJbXkeHHs. PopMyiia Ui BBIYMCIECHUS MOIYJS CUJIBI TPEHHS
CKOJIbYKEHUS:
1.12
Hedopmaruss Tena. Ynpyrue u Heynpyrue aedopmanuu. 3akoH ymnpyroi aedopmaruu
(3akoH ['yka):
1.13
BcemupHoe TAroreHue. 3akOH BCEMUPHOIO TATOTEHUS:
1.14

Cwita TsbkecTd. Y CKOpeHHe CBOOOTHOTO TaJCHUSI.

d)opMlea AJIs1 BBIYHMCIICHUA CHUJIBI TAXCCTH BOJIM3HU MOBEPXHOCTHU 3emmu: F = mg.




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

JBuxenue mnaner Bokpyr Connua. IlepBas kocMudeckas ckopocts. HeBecomocTs 1
Heperpy3ku

1.15

WNmnynbe Tena — BeKTopHas (pru3nyeckast BeIMUUHA.

Nmnynse cuctemsl te. M3menenue umnyinsca. iMimyssc cuiibl

1.16

3aKoH COXpAaHCHHA UMITYJIbCA OJIA SaMKHYTOﬁ CHCTCEMBI TCII:

PeaxkTuBHOE NBUKEHUE

1.17

Mexannueckast pabora. @opmysa sl BBIYMCIEHUS paOOThI CUIIBL:

Mexanuueckas MOITHOCTD:

1.18

Kunernueckas u MNOTCHIMAJIbHAs SHCPIrus. CDOpMyJIa JUIA BBIYUCIICHUA KHHETHYECKOM
OHCPIUM:

TeopeMa 0 KHHETHYECKOM OHCPIuu. d)opMyna JIJIs BBIYMCIICHUS IMTOTEHIMAILHOM OHCPIUH
TCJ1a, IIOAHATOIO

HaJ 3eMIIEH:

1.19

MexaHnueckas SJHeprusi:

3aKOH COXpaHEHMs MEXaHU4eCKOoU sHeprun. Popmyia 1 3aKOHA COXPAHEHUS
MEXaHUYECKOM dHEpruu B OTCyTCTBUE Uil TpeHus: E = const.

IIpeBpanienre MEXaHMYECKOW SHEPIUH NPY HAJTMYUU CUIIBI TPEHMSI.

1.20

[TpocThie MeXaHU3MBI. «30JI0TOE MPABUIIOY» MEXAHUKH.
Peruar. Momenrt cuiisl; M - Fl.

VYcioBue paBHOBECHS pbluara:
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[ToaBuxHBIN 1 HeTTOABKHBIN O710KK. KITJ] mpocThIx MeXaHH3MOB,

JlaBnenue TBEPAOTO TENA.

dDopMyna JJIs1 BBIYHMCIICHHSA JaBJICHUA TBép,I[OFO TCIIAa:

1.21 | HaBnenue rasa. AtMocepHoOe 1aBIEHHE.
['uppocraTyeckoe 1aBieHUue BHYTPH KUJKOCTH.
dopmyiia A7 BBIYUCICHUS AABICHUS BHYTPH KHUIKOCTH:
1.22 | 3axown [lackans. ['mapaBamuaeckuii mpece
3akoH Apxumena. @opmyna A ONpeAesieHUs] BBITAJIKUBAIOIIEH CHIIbI, JEHCTBYIOLIEH Ha
TEJI0, MOTPYKEHHOE B )KUIAKOCTh WIIU ra3:
1.23
Yciosue miaBanus Tena. [lnaBanue cynoB ¥ BO31yXOIUIaBaHUE
Mexanunueckue KonebaHus. AMIUIMTYNa, NepuoJ U dacTota Kosebanuit. ®opmyina,
CBSI3BIBAOILAS YACTOTY U MEPHOJ] KOJIeOaHMIA:
1.24
195 MaremaTnueckuii U NpyKUHHBIA MasTHUKU. [IpeBpaleHne >Hepruu npu KojaeOaTeaTbHOM
' JIBIKEHUH
1.26 | 3aryxaromme konebanus. Beinyxnennsie konebanus. Pesonanc
Mexannueckue BoaHbL IIpomosnbpHble M MonepeyHsle BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTH
pacnpocTpaHeHHs! BOJIHBIL:
1.27
198 3Byk. I'pomkocTh M BbIcOTa 3ByKa. OTpak€HUE 3BYKOBOW BOJIHBI Ha I'PAHULE ABYX CpEZ.
' Wndpa3Byk u yiabTpa3Byk
IIpaxkmuueckue pabomul
W3mepeHune cpeaHell IUIOTHOCTH BEIIECTBA; APXMMEIOBOM CHIIBI;, KECTKOCTU IPYKUHBI,
199 KO3 (UIIMEeHTa TPEHUsl CKOJIBKEHUS; paboThl CUJIBI TPEHMSI, CUJIbl YIPYTOCTH; CpEeIHEe

CKOpPOCTH JIBWXKEHHS OpyCKa MO HAKJIOHHOM IJIOCKOCTH; YCKOPEHUs OpycKa MpH JABHKECHUU
M0 HAKJIOHHOW IJIOCKOCTH; YacTOThl W MepHoja KojJeOaHWM MaTeMaTHYeCKOTO MasiTHHKA;
YacTOTHI M MIeproJia KOoJIeOaHUH MPY>KUHHOTO MassTHUKA; MOMEHTA CHJIBbI, IEHCTBYIOIEro Ha
pblyar; paboThl CUJIbl YIPYTOCTH NPU MOJIBEME Ipy3a C MOMOUIbIO HEMOABUKHOIO OJIOKA;
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paboThI CHIIBI YIIPYTOCTH MIPU MOIBEME TPy3a € MTOMOIIBIO TOABMXKHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBON CHIIBI OT 00bEMA MOTrpyKEHHOM YacTH Teaa U OT
IUIOTHOCTHU UJIKOCTH; HE3aBUCUMOCTH BBITAIIKUBAIOLIEH CUIIBI OT MACChI T€Ja; CUJIbI TPEHUS
CKOJIBJKEHUS OT CHJIbl HOPMAJIBHOIO JABJIEHHS U OT POAa NOBEPXHOCTHU; CHIIBI YIIPYIOCTH,
BO3HHKAIOIIEH B MPYXHHE, OT CTENEHU JeopMaluy MPYKUHBI; YCKOPEHUs! OpycKa OT yria
HaKJIOHAa HaIlpaBJsIONIeH; nepuoja (4acToThl) KojeOaHUM HUTSHOIO MasTHHUKA OT JUIMHBI
HUTH; IEpUoa KojieOaHUI PY>KMHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTH IPYKUHBI;
UCCIICIOBAaHUE HE3aBUCUMOCTH IepuoJa KojeOaHMM HUTSHOIO MasTHHKA OT Macchl
rpy3a. IIpoBepka ycia0BUsI paBHOBECHSI ppluara

Dusuueckue s61eHUs 8 npupode.‘ NpUMCEPLI ABUIKCHUA C pa3JIMUHbIMU CKOPOCTSIMHU B JKUBOM
A HEKHBOM IMpupoac, I[CﬁCTBHC CUJIBI TPCHHUA B MPHUPOAC U TEXHUKE, IIPUIIMBBI U OTJIMBEI,

1.30 | nBmwxenue tuiaHer CONHEYHOW CHUCTEMBI, PEAKTUBHOE [IBUKCHUE MXHBBIX OPTraHU3MOB,
pblYary B Teje YeJIOBEeKa, BIMSHUE aTMOC(EPHOro AaBiIeHUs Ha )KUBOI OpraHu3M, IJIaBaHUe
pBIO, BOCTIpUSATHE 3BYKOB KUBOTHBIMHU, 3€MJIETPSACEHUE, CECMUYECKUE BOJIHBI, LIYHAMH, 9XO
Texnuueckue ycmpoticmea: CIMJIOMETP, JATUYUKU IOJIOKEHUS, PACCTOSIHUS M YCKOpPEHUS,
JUHAMOMETp, MOAIIMIHUKY, PpaKeThl, pbluar, IOJABWXHBIA U HEMOABHKHBIA OJIOKH,

1.31 | HakIOHHAs IUIOCKOCTh, MPOCTHIE MEXaHU3MBbI B OBITY, COOOIIAIOIIHMECS COCYIbI, YCTPOHUCTBO
BOJIONIPOBO/A, T'MJPABIMYECKUN Ipecc, MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBON
HAacoC, apeoOMETP, 3X0JIOT, UCIOJIb30BAHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 | TEIIVIOBBIE ABJIEHUA
OcHOBHBIE NOJIOKEHHSI MOJIEKYJIIPHO-KMHETUUECKON TEOpUHU CTPOEHUs BelecTBa. Moaenu

2.1 | TBEpmOTO, KUAKOTO U Ta3000pa3HOr0 COCTOSHUH BemecTBa. Kpucramumyeckue u amopgHbIe
Tena

29 JIBukenue uactul BeniecTBa. CBA3b CKOPOCTH JBMKEHMSI YacTUI[ C TEMIEpaTypoil.
bpoyHoBckoe nBmxenue, iuddysus

2.3 | CmaunBaHMe U KanWUISIPHBIC SIBICHUS

2.4 | TeroBoe pacmmpeHne u cxaTue

2.5 | TennoBoe paBHOBECHE

26 Buyrpennsas sneprus. Pabora u Ttemsomnepenaya Kak CrnocoObl M3MEHEHHs] BHYTPEHHEH
SHEPrUu

2.7 | Buasl Teruionepenayn: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3TyYCHUE
HarpeBanune n oxnaxnaenue ten. KoamdecTBo TEIIOThL. Y AeNIbHAS TEIUIOEMKOCTD:

2.8
3aKOH COXpaHEHUs PHEPTUH B TEIUIOBBIX MPOIECCax. Y paBHEHUE TEIUIOBOrO OaaHca:

2.9

210 Hcnapenne n koHaeHcanus. V3MeHeHHe BHYTPEHHEN SHEPIHHM B IPOLECCE HCIAPEHUs U
KoHJeHcalmu. Kunenne skukoctu. Y penbHas Temiora napoodpasosanusi: L = Q/m

2.11 | BraxxHOCTH BO3/TyXa
[InaBnenne u kpucrammszauusd. V3MeHeHHe BHYTPEHHEH SHEpPIUM IpU IUIABICHUU U
KPUCTAJUITM3alNN. Y JeNbHAas TEIUI0Ta IIaBICHU:

2.12

2.13 | BHyTpeHHsIs SHEprHs CropaHus TOILIMBA. Y JIeTIbHAsL TEIUIOTA Cropanus Tormaa: 4 = Q/m
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2.14 | llpunuuns! pabots! TemoBbix apurateneit. KI1J1 reruioBoro apurarens
Ilpaxmuueckue pabomul
N3mepenne yaenbHOM TEIIOEMKOCTH METaJUIMYECKOTO LMJIMHJPA; KOJIWYECTBA TEIUIOTHI,
MOJIy4EHHOTO BOJIOW KOMHATHOM TeMIepaTypbl (GUKCHPOBAHHON MacChl, B KOTOPYIO OMYIICH
2.15 | HarpeThlil NMJIMHIP;, KOJWYECTBA TEIUIOTHI, OTAAHHOTO HArPETHIM [HJIHHIPOM, IMOCTe
ONYyCKaHUsl €ro B BOJly KOMHATHOM TeMIEpaTypbl, OTHOCUTEIBHON BIIAXXHOCTH BO3/1yXa,;
yAEJIbHON TEIUIOTHl IUIABJICHUS JbjAa. MlccnenoBanue M3MEHEHUs TeMIeparypbl BOJbI IIPU
Pa3IMYHBIX YCIOBUSX; SIBJICHUS TEIJIOOOMEHA MPU CMEITUBAHUY XOJIOIHON U TOPsiYeii BOJIBI;
IIpolIecca UCTIAPEHUs
Qu3uueckue sA6NeHUs 8 Npupooe: TTOBEPXHOCTHOE HATSHKEHUE W KAlWJULSIPHBIC SIBJICHUS B
2.16 | nmpupone, kpuctauibl B npupoje, uznydenue CojHIa, 3aMep3aHHe BOJOEMOB, MOPCKHE
Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, MHEesl, CHera
Texnuueckue  ycmpoucmea: KaIWUISPbl,  HOPUMEPbl  HMCIOJb30BaHUS  KPUCTAJLIOB,
2.17 | *KMIKOCTHBI TEPMOMETp, AATYUK TEMIIEpaTyphl, TEPMOC, CHUCTEMa OTOIUICHHS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, MapoBas TypOMHA, TBUTATEIh BHYTPEHHETO CrOpaHus
3 | O9JIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 | Dnektpuzanus Tein. J[Ba Buia 2IEKTPUICCKIX 3apsI0B
3.2 | BzaumoneiicTBue 3apspkeHHbIX Ten. 3akoH Kynona
3.3 | 3aKoH coxpaHEHHs dIEKTPUUECKOTO 3apsiia
34 Onektpuueckoe mnosie. Hanmpsok€HHOCTH anekTpudeckoro mosis. [IpuHmun cynepro3unuu
JIEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenn anekrpuueckux 3apsaoB. JleHCTBHE JJIEKTPUYECKOIrO IO Ha JJIEKTPUYECKHUE
3apsanbl. [IpOBOAHUKY U AUAIIEKTPUKU
[locTostHHBIM  AnekTpuueckuil Tok. JlelicTBus snekrpuyeckoro Toka. Cuiia  TOKa.
36 Hanpsxenue.
=g/t ,U=A/
DIIEKTPUUYECKOE COMPOTUBIIEHUE. Y ACIBHOE IIEKTPUUECKOE COMTPOTUBIICHHE:
3.7
R =pl/S
3.8 | 3akon Oma st yuactka snektpuaeckon nenu: | = U/R
[TocnenoBarenbHOE COEIUHEHUE TPOBOIHUKOB:
3.9 [ IMapamnenbHOE COeMHEHHE TPOBOTHUKOB PABHOTO COMIPOTHBIICHHS:
CwmenraHable COeTMHEHUS TPOBOTHUKOB
3.10 | PaGora u mourHOCTB AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH [[>oyins — JIenna:
3.11
312 OnbeiT Opcrena. MarHuTHOE MOJ€ MNPSIMOrO MPOBOAHMKA € TOKOM. JIMHMM MarHUTHOM
WHIYKITUN
3.13 | MarauTtHoe mose MoCTOSSHHOTO MarHuTa. B3aumMo/1eliCTBHE MOCTOSITHHBIX MAarHUTOB




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

3.14 | JleificTBHe MarHUTHOTO TOJIs1 HA TPOBOJIHUK C TOKOM

3.15 | Onwitel Dapanes. SABneHue asekTpoMarauTHON HHAYKIKH. [IpaBuio Jlenma
IIpaxmuueckue pabomul
M3mepenue 371eKTPUIEeCKOTO COMPOTUBIICHUS PE3UCTOPA; MOLIHOCTH AJIEKTPUUYECKOTO TOKA;
paboOThI ANEKTPHUUECKOTO TOKA.

316 HccnenoBaHne 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOLIETO B IPOBOJHUKE (PE3UCTOPHI,
JaMIIOYKa), OT HAINpPsDKEHUs Ha KOHIAX HPOBOJHHUKA; 3aBUCHMOCTU COMPOTUBIICHUS OT
JUIMHBI IPOBOJIHUKA, IUIOIIAAH €r0 MONEPEeYHOro CEYEeHUs U YAEIbHOIO COIPOTUBIICHMSL.
[TpoBepka mpaBuiIa sl SJACKTPUIESCKOTO HANPSIKEHUS TP MOCIEI0BATEIbHOM COSTMHEHUN
IIPOBOJHUKOB; IIPaBUia I CUJIBI 3JIEKTPUUYECKOIO TOKA MU MapajuleIbHOM COEIMHEHUU
IIPOBOJAHMKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s61eHUs 6 Npupooe: HNEKTPUIECKHE SIBICHUS B aTMOcdepe, dIEKTPUYECTBO

3.17 | )KuBBIX OPraHU3MOB, MarHUTHOE T0Je 3eMJIH, pei( MOJIFOCOB, POJIb MATHUTHOTO TOJIS JUIS
JKU3HH Ha 3eMJie, OJISIPHOE CUSTHUE
Texnuueckue ycmpoucmea: SIEKTPOCKOI, aMIIEpPMETP, BOJIBTMETP, PpeocTaT, CUYETUMK

318 DIIEKTPUYECKOW  DHEPTHH,  JJCKTPOOCBETHUTENBbHBIE  NPUOOpPHI,  HarpeBaTelbHBIC
NEKTPONpUOOpsl  (IIPUMEPBI),  SJEKTPUYECKHUE  IPEIOXPAHUTENH,  DIIEKTPOMArHuT,
AIIEKTPOABHUTATEIb IOCTOSSHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKA

3.19 | DnexkrpomaruuTHble BoIHBL. [1Ikana 31eKTpOMarHuTHBIX BOJIH

3.20 | JlyueBast Moziensb cBeta. IIpsiMosinHeiiHOe pacipocTpaHeHUe CBeTa

3.21 | 3akon orpakenus ceera. [lmockoe 3epkao

3.22 | llpenomiienue cBeTa. 3aKOH MPETOMIICHHSI CBETa

3.23 | lucnepcust cBeta

304 Jlunza. Xon nyueit B nuH3e. DokycHOE paccTosiHUE JUH3BI. OnTudeckas cuia JuH3bl: D =
1/F

3.25 | I'ma3 kak ontuyeckas cucreMa. OnTuIecKkre mpudopbI
IIpakmuueckue pabomoi
N3mepeHue onTHUECKON CHIIbI coOMparolei JMH3bI; (POKYCHOTO pacCTOSHUS coOuparoleit
TuH3Bl (10 CBOWCTBY paBEHCTBAa pPa3MEpOB IpeAMeTa W HM300paXKEeHHs, KOrjaa IMpeaMeT

3.26 | pacmonoxxeH B IBOIHOM (oKyce), MoKazaTelis NPeIOMIICHUs CTEKIA.

HccnenoBanue cBoiicTBa M300pakeHUs, MOIYYEHHOTO C MOMOLIbI0 COOHMparomiell JHH3bI;
U3MEHEHHS (OKYCHOTO pPAcCTOSHUS JIByX CIIOKEHHBIX JIMH3; 3aBUCHMOCTH  yrjia
IPEJIOMJIEHHUS] CBETOBOIO JIyya OT YIJla MaJIeHHsI Ha TPaHULE «BO3AYX — CTEKIIO»

397 Qusuueckue sereHusi 6 npupode: 3atMeHust ConHma u JIyHBI, I[BETa TeN, ONTHYECKUE
sBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)

3.28 | Texnuueckue ycmpoiicmea: 09KH, IEPUCKOIIL, (OTOAITIAPAT, ONTHYECKHE CBETOBOJIBI

4 | KBAHTOBBIE SABJIEHUA

4.1 | PagmoaktuBHOCTH. Asb(ha-, 6eTa-, raMmma-u3inydeHus. Peakuun ansga-u 6era-pacnana

4.2 | Onsrter Pesepdopaa mo paccessauto anbga-uactuil. [lmanerapaas MoJens atoma

4.3 | CocraB atomHoro simpa. M30Tors!

4.4 | Ilepmon nmonypacnajia aTOMHBIX sJiep

4.5 | Snepuble peakiuu. 3aKOHBI COXpaHEHHS 3aPSIOBOTO U MaCCOBOTO YHCEIl

4.6 | Qusuueckue ssnenus 6 npupode: eCTECTBEHHBIN paIHMOAKTUBHBIN (OH, KOCMUYECKHE JTYYH,
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PaAMOAKTUBHOE U3JIy4CHUE IPUPOAHBIX MUHEPAJIOB, IEUCTBUE PAJIUOAKTUBHBIX U3JIy4CHUI
Ha OPraHu3M 4YeJI0BEKa

47 Texnuueckue ycmpoucmea: CIEKTPOCKOI, UHIMBUYaJIbHbIA 103UMETP, KaMepa BuibcoHa,
' sJIepHast SHEPreTuKa

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJLHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

[leprimikun A.B., I'yrauk E.M., UBanoB A.U. u np «®usuka 9 kinacc (6a30BbIit

ypoBeHb» AO « M3narenbctBO «IIpocBenieHney

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET



