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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 0Opa3oBaTeNbHOW MpOrpamMMbl, NPEICTaBICHHBIX B
dI'OC 00O, a Taxxe ¢ yu€tom deaepaibHON paboueil MporpaMMbl BOCTIUTAHUS U
Konuenuuu npenogasanus yueOHoro npeamera «DOusukay.

ConmepxxaHue mnporpaMmbl 10 (U3MKE HANpaBlIeHO HAa (OPMUPOBaHUE
€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 H3YYEHMs
$u3MKN Ha JAEATEIBbHOCTHOM OcHOBEe. B mporpamme mno ¢usuke yduThIBalOTCA
BO3MOXKHOCTH y4eOHOTo mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YeHHUS, a TaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[Tporpamma mo (u3HKe ycTaHaBIMBAET paclpesiesieHne yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuIaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYCHUS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs MPEAMETHOTO COACPKAHHS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMMa mo ¢Qusuke paszpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKON
MOMOIIH YYUTEIO B CO3/IaHUU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

®du3rKa SIBISIETCS CHCTEMOOOPAa3YIOIIUM ISl €CTECTBEHHO-HAYUYHBIX YUEOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTPOHOMHUEH 1 PU3HUECKOil Teorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpa, IPEJOCTaBsieT Hauboliee sICHbIE
00OpasIlpl MPUMEHEHHsSI HAYYHOTO METOJa TMO3HAHUSA, TO €CTh CI0c0o0a MOTyYCHHS
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHHUS B CTPYKTYpe OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHOH TPaMOTHOCTU H
MHTEpeca K HayKe y 00y4Jaronnxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJIAJCHHE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMH €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

HAYYHO OOBACHATD SIBJICHUS;

OLICHWBATh U TIOHUMATh OCOOCHHOCTH HAyYHOTO MCCIIEAOBAHNS;
WHTEPIIPETUPOBATh JIaHHBIE M WCIIOJIb30BaTh HAy4YHBIE IOKA3aTeIbCTBA JIJIst
MOJTyYEHUs BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
omnpenenensl B Konuenmuu npenoaaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHbBIE  00I11€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nexadps 2019 r. Ne [1K-4BH).

Henan nzyyenus Gpuankm:
npuoOpeTeHNe MHTEpeca M CTPEeMJICHUS OOydYaloMXCSd K HAyYHOMY H3YyUYECHHIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUH O HAYYHOM METOJe TO3HaHUSA W (OPMHUPOBAHUE
MCCJIEI0OBATENLCKOTO OTHOIIECHHS K OKPYXKAIOIIUM SIBIICHUSM;
dbopMHpoBaHHEe HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa H3yYEHUS OCHOB
CTPOEHHUS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;
dbopMHpoBaHUE TPEACTaBICHUH O PO (U3UMKA [ Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUI;
pa3BUTHE MPEICTABICHUN O BO3MOXKHBIX cepax Oyaymend npopeccuoHaIbHOU
JESTEIIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOJATOTOBKA K JalIbHEHIIEMYy OOY4YEeHHIO B
HTOM HAIPaBIICHUU.

JlocTikeHne 3TUX Lened nporpamMmbl 1o (U3HKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEUYNBACTCS PEIICHUEM CIEAYIONUX 3a1aY:
npuoOpeTeHNEe 3HAHUU O JAUCKPETHOM CTPOCHHMM BEIECTBA, O MEXAHUYECKHX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;
npuoOpeTeHNe YMEHHUH ONUCBhIBATH W OOBACHATH (PU3UUYECKHE SBICHUS C
UCITOJIb30BAaHUEM TOJIyYCHHBIX 3HAHUN;

OCBOCHHME METOJOB PEUIEHUs] MPOCTEUIINX PACUETHBIX 33Ja4 C HCIOJIb30BAHHEM
duznyecKkux Mozenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHM HAOIIOJATh TPHUPOJHBIC SIBICHUS U BBITIOJHATH OIBITHI,
JabopaTtopHble padOThl U 3KCIEPUMEHTANIbHbBIE HCCIEAOBAHUS C HUCIIOIb30BAaHUEM
U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHUE MIPUEMOB paboThl ¢ HHGOpMaLIUEeH (PU3NUECKOTO COACPKAHMS, BKIIIOUAs
UHPOPMAIIMI0O O COBPEMEHHBIX JOCTHKEHUSAX (U3MKH, aHAU3 U KPUTHUYECKOE
OlICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO CO cdepamu npodecCHOHANIBHON IeATeIbHOCTH, CBS3aHHBIMHU C
(GU3UKON, U COBPEMEHHBIMU TEXHOJOTMSMH, OCHOBAHHBIMU Ha JIOCTHIKEHHSIX
(buU3MYECKO HAYKH.

Ha uzyuenue ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOIO OOIIETO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HENEN0), B §
KJ1acce — 68 yacoB (2 vaca B Hezeno), B 9 kiacce — 102 gaca (3 yaca B Heneto).

[Ipennaraemspiii B mporpamMme mo ¢Gu3MKe MepedyeHb JabopaTOPHBIX padoT H
OTIHITOB HOCUT PEKOMEHIATEIIbHBINA XapaKTep, yUUTeb JeiacT BEIOOP MPOBEICHUS
7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
OOy4JaroIMXxcs, CIHUCKa AKCIIEPUMEHTAIBHBIX 3aJIaHUi, MPEJIaraeMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (U3HKeE.



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

®usuka — Hayka o mnpupone. fABneHus npuponbl. PU3NUYECKUE SBICHUA:
MEXaHUYECKHUE, TEIIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue @uanyueckux BelWyuH. DuUznyeckue
npubopsl. [lorpenrHocts u3mMepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd H3YYalOT TMPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HabmogaemMoro aByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Jlemoncmpayuu.

MexaHuueckue, TEMIOBbIE, YIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
duznueckue NpruOOPHI U MPOILEYpa IPSIMBIX U3MEPEHUH aHAJIOTOBBIM U LI POBBIM
prudOpPOM.

Jlabopamopnvie pabomul u onvimaol.

OmnpeneneHue EHbI IeJICHUS IIKaJIbl U3MEPUTEILHOTO Tprbdopa.

N3mepeHne pacCTOSHUMN.

N3mepenne o0bEMa )KUIKOCTU U TBEPAOTO TENA.

Omnpenenenue pa3sMepoB MaJIbIX TEJl.

N3mepeHne temmnepaTypbl MpPU MOMOIIU KUJKOCTHOTO TEPMOMETpPA U JIaT4MKa
TEMIIepaTyphl.

[IpoBenenue ucciaeaoBaHMs MO MPOBEPKE TMIIOTE3bI: JATBHOCTh MOJETA IIAPHKA,
MYIIEHHOT'O0 TOPU30HTAJIBHO, TEM 00JIbIIIE, YeM OOJIbILIE BHICOTA MTYCKA.

Paznen 2. IlepBoHayajibHbIEe CBeIeHUS 0 CTPOEHUH BelllecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxenue wuactuil BemiecTBa. CBsI3b CKOPOCTH JBW)KEHHMSI YacTUL[ C
temrneparypoii. bpoyHoBckoe nBmwkenue, nuddysus. BzanmonelcTBue dYacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.
HaGmonenune nuddysuu.



HaGnronenue sBieHUA, OOBSCHSIONIMXCSA NPUTHKEHUEM WIA OTTATKUBAaHUEM
YaCTHIL BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

Onenka 1uaMerpa aToMa METOAOM PSIIOB (C UCTIOIb30BaHueM (pororpaduii).
OneIThl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

Pa3nen 3. JIBuskeHHe 1 B3aUMOJAECTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBWKEHHUH. Pacuér mytu u
BPEMEHU JIBUKECHHUS.

SBnenne uHepUUU. 3aKOH HMHEpUUHU. B3aumopeicTBue Tel Kak NpUYMHA
U3MEHEHUS] CKOPOCTH JBWXKEHHs Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIC
o0BbEMa BelleCTBa.

Cuita Kak XapakTEepUCTHKaA B3auMoAeucTBHs Tesl. Chiia ynmpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMONIbIO JUHAMOMETpA. SIBIEHUE TATOTEHUS M CUJla
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. HeBecomocts. Crioxkenne
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHre B IpUPOJE U TEXHUKE.

Hemoncmpauuu.

HabGnrogenne MexaHn4ecKoro JIBUKEHUS TeNa.

N3mepeHne CKOpoCTH MPSMOJIMHENHOTO JBUKEHHS.
HabGnronenue siBjieHUST HHEPIIHH.

Hab6nronenune n3MeHeHust CKOPOCTH MPU B3aUMOJICHCTBUH TEIL.
CpaBHeHHME MaccC 0 B3aUMOJICHCTBUIO TET.

CoxeHune CHJI, HaIllPaBJICHHBIX 11O OJJTHOM MTPSMOM.

Jlabopamopuvie pabomul u onvimaol.

OnpeneneHue CKOPOCTU PaBHOMEPHOTO ABUKEHUS (IIApUKA B HKUIKOCTH, MOJEIU
AIIEKTPUYECKOTO aBTOMOOMIIS U TakK Jlajee).

Onpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUS OpyCKa MITM IIapHUKa M0 HAKJIOHHOM
IIJIOCKOCTH.

Omnpenenenue IIOTHOCTH TBEPIOTO TeNA.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsiKeHUs (nedhopMariii) IpyKUHBI
OT IPUJIOKEHHON CUJIBL.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHHUS CKOJBXKEHHUS OT Beca Teja
U XapakTepa COMPUKACAIOLINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.

JaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEJTUYCHUS NaBlieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJeHUs raza oT o0bEma, Temmneparyphl. llepenaua naBieHus



TBEPBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lneBMatuueckue
MaIuHbBI. 3aBUCUMOCTh JaBJICHUS JKUJIKOCTH OT TayOuHBI. [mapocraTudeckuit
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3yIIHOM 000si0uku 3emiu. OmnbiT Toppuyemnu. M3mepenue arMochepHOro
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[TpubGops! 1151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUSI.

JelicTBue KUAKOCTHA U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jemoncmpayuu.
3aBUCUMOCTH JAAaBJIEHUA ra3a OT TeMIEPaTyphI.

[Iepenava naBIeHUS KUJIKOCTHIO U Fa30M.

Coobmiaromuecs cocyabl.

['mapaBauyueckunt mpecc.

[IposiBrieHne nercTBUsS aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAIKUBAIOIIECH CHJIBI OT 00bEMaA MOTPYKEHHOM YacTh Tena U
IJTIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUIKOCTH.

VYcnoBue miiaBaHus TeN: IUIABAHWE WA TOTPYKEHHE TEI B 3aBUCHUMOCTH OT
COOTHONIEHHUSI TUIIOTHOCTEU TEJIa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJE€ OT 00bEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TeJa.

OrnpeneneHue BBITAIKUBAIOIIECH CUJIbI, JEUCTBYIOUIEH HA TEJNO, MOTPYKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBHUCHMMOCTH BBITAJIIKMBAIOIIEN CHJIBI, JCHUCTBYIONIEM HAa TEIO B
KUJKOCTH, OT MacChl TeNa.

OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKUBAIOIIEH CUJIbI, JEUCTBYIOIIEH
Ha TEJIO B KHUAKOCTHU, OT 00bEMaA MOTpyKEHHOM B KUJKOCTh YacTH Teja U OT
IJIOTHOCTH >KUIKOCTH.

KonctpyupoBanue apeomerpa WM KOHCTPYUPOBAHUE JIOAKU U OMpPEACICHUE €€
rpy30N0ABEMHOCTH.

Pa3znea 5. PaGora u MOIIHOCTB. JHePrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHWU3MBI: pbIUar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuiio
paBHOBecus pbryara. [[pumeHeHue npasusia paBHOBECHsI phiuara kK 0JI0Ky. «30J10TOe
npaBuio» mexanuku. KI1J[ mpocTteix MexanuszmoB. [IpocTeie MeXaHU3MBI B OBITY H
TEXHUKE.



Mexannueckass oHeprusa. KuHeTtmyeckas W NOTEHUHAIBHAS DHEPTHS.
[IpeBpaleHre 0JTHOTO BU/Ia MEXAHUYECKOW HEPTUH B IPYroil. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
Omnpenenenve pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JABM)KCHHU TeNa II0
TOPU30HTATBHON OBEPXHOCTH.
HccnenoBanne ycioBHil paBHOBECHS pblyara.
N3mepenue KIIJ[ HakJTIOHHOM MJIOCKOCTH.
N3ydeHne 3aK0Ha COXPAHEHHSI MEXaHUYECKOU DHEPTUU.
8 KIIACC

Pa3znea 6. TeruioBble ABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIPHO--KUHETUYECKOU TEOPUH CTPOCHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHHUS MOJICKYJIIPHO-KUHETUYECKOU TEOPHHU.

Mopnenu TBEPAOro, SKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, XKUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOKEHUM MOJIEKYISPHO--KHUHETUYECKON TEOPUHU.
CmaunBaHUE U KaNWUISIPHBIE SIBICHUA. TE€NI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. Buyrpennsss sHeprus. CnocoObl HW3MEHEHUS BHYTPEHHEH OJHEpPTUU:
TerIonepeavya u CoBepIieHne padboThl. Busl Temionepenayu: TerIonpoBOAHOCTD,
KOHBEKIIUS, U3JIyYCHUE.

KonnuecTtBo TemnoThl. YaenbHas TEIIOEMKOCTh BelecTBa. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. [lmaBmenue wu
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIJIOTa IUIABJICHUSI.
[TapooOpazoBanue u konjaeHcanusa. HMcnapenue. Kumnenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHHA OT aTMOC(HEpHOro
JTaBJICHUS.

BnaxnocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Ipunuuner pabotsl TermaoBbix aBurarenei KIIJ[ termoBoro asuraresns.
TermioBbie ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO IBHYKCHHSI.
HaGmonenune nuddysuu.
HaOmronenue siBfieHni cMauMBaHUs M KaMWIISPHBIX SIBJICHUH.



HaOnronenue TenioBoro paciimpeHus Ted.
V3meHeHnue maBieHHWs ra3a MpPU HU3MEHEHHMHM O0BbEMAa W HArpEeBaHUM WIU
OXJIAJKICHUMU.
[IpaBuiia U3MEpEHUs TEMITEPATYPBI.
Buas! Tertonepenaym.
OxyaxkieHue Ipyu COBEPIIEHUN PadOTHI.
HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CUJIaMHU.
CpaBHEHUE TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.
Hab6nronenue xumnenus.
Habnrogenune nocTossHCTBa TeMITepaTyphl MPH TIaBICHUH.
Mopenan TEeIIOBBIX IBUTATEIICH.
Jlabopamopuvie pabomul u onvimel.
OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbITH IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnbITEl 0 HAOMIOJEHUIO TETUIOBOTO PACIIUPEHUS Ta30B, KUJIKOCTEH M TBEPABIX
TEJ.
OmnpeneneHue AaBieHUs BO3yXa B OAJLTOHE IIITPUILA.
OneITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHHUS BO3JlyXa OT €ro o0béMa H
HarpeBaHus WIH OXJIaXKICHUSL.
[IpoBepka TruUMOTE3bl JIUHEUHOW 3aBUCUMOCTH [IJIMHBI CTOJIOMKA >KHUJIKOCTH B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.
HabGmronenue n3MeHeHus: BHyTpEHHEH SHEPTUU Tejla B pe3yJibTaTe TeIuionepeaaun
¥ pabOThI BHEIIIHUX CHII.
HccnenoBanue siBJICHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOAHOW W Topsyei
BOJIbI.
OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPU TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIIIMHIPOM.
Omnpenenenue yaenbHON TEINIOEMKOCTH BEILIECTBA.
HccenenoBanne nporecca UCIIapeEHNs.
Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.
Ornpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIb/IA.

Pazges 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. J[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apspKeHHBIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CWJIBI  B3aUMOJICUCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUS MEXKIY TEJIaMH ).

OnekTpuueckoe mnojne. Hanpsok€HHOCTh 3nekTpudeckoro nods. [IpuHiun
CYNEPHO3ULIUN IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHMKN TOCTOSIHHOTO ToKa. JIeMCTBUSL BJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
115 yuacTtka nenu. [locnenoBarenbHoe U apaiieibHOE COEAUHEHHE TPOBOJHUKOB.

Pabota ® MOIIHOCTH dJIeKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHna.
DneKkTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHHE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe moje 3eMJIM M €ro 3HayeHue Uil KU3HU Ha 3emuie. OmnbIT
Opcrena. MarauTHOE NOJIE IEKTPUUYECKOTO TOKA. [IpuMeneHne 3J1IeKTpOMarauToB
B TEXHHUKE. J[eCTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOJABUTATENb
IIOCTOSTHHOTO ~ TOKa. VCcrmoyib30BaHME  DJIEKTPOJBHUIATENIEM B  TEXHUYECKHUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekrpoMarHuTHOM uHAYKUuH. [IpaBuno Jlenua.

DIIEKTpOreHepaTop. Cnoco0bl IOy YEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HAa BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.
Jlemoncmpayuu.

DJekTpu3anus Ted.

JIBa pojia SIIEKTPUYECKHUX 3aPSAI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJI.
Y CTpOUCTBO U ICUCTBUE JIEKTPOCKOTA.

DJIEKTPOCTATUYECKAS UHAYKIIHSL.

3aKOH COXpAaHEHUSI JICKTPUUECKUX 3aPsJI0B.

[IpOBOHUKH Y TUBJIEKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
McTOYHMKH TTIOCTOSTHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIKOCTH.

["a30BbIi1 pa3psia.

N3MepeHue Cuiibl TOKa aMIIepMETPOM.

N3MepeHune 3eKTpUYECKOTO HAPSIKEHUST BOJIbTMETPOM.

PeocTaTt 1 Marazud COnpoTUBIICHUM.

BzaumojeiicTBr€E MMOCTOSSHHBIX MAarHUTOB.

MoaenupoBaHre HEBO3MOXXHOCTH Pa3/ICJICHUS TTOJIOCOB MAarHUTA.
MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.



OmneiT Opcrena.
MarauTHoe 1ose Toka. DJIEKTPOMAarHur.
JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.
DIEKTPOJIBUTATENb IOCTOSHHOTO TOKA.
HccnenoBanre sSIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.
OneiTel @apajes.
3aBUCUMOCTh HaNPaBJIEHUSI UHAYKIIMOHHOTO TOKa OT YCJIOBUM €r0 BOSHUKHOBEHMUSI.
DIEKTPOreHepaTop NOCTOSHHOTO TOKA.
Jlabopamopnvie pabomul u onvimol.

OneIThl IO HAOTIOJICHUIO STIEKTPU3ALMH T MHAYKIIMEH U MPU COIPUKOCHOBEHHH.
HccnenoBanue AeMCTBUS SJIEKTPUUECKOTO MOJIsl Ha MPOBOAHUKH U TUAJICKTPUKH.
COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
W3mepeHue U peryJimpoBaHUE CUIIbI TOKA.
N3mepeHne u peryanpoBaHue HANPSIKEHUS.
HccnenoBanve 3aBUCUMOCTH CHJIBI TOKa, WAYLIErO 4Yepe3 pe3ucTrop, OT
COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSLDKEHUS Ha PE3UCTOPE.
OnbITEl, JEMOHCTPUPYIOIIWE 3aBUCHUMOCTH JJICKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJAHUKA OT €ro JIIMHBI, IUIOIIAIM TONEPEYHOTO CEUYECHHS U MaTepuaa.
[IpoBepka npaBuiia CI0KEHUS HANPSKEHUN MPU MOCIEI0BATEIbHOM COCIMHEHUU
JIBYX PE3HCTOPOB.
[IpoBepka npaBuiia Juisi CUJIbI TOKA MPY NMapaieIbHOM COEUHEHUN PE3UCTOPOB.
Omnpenenenre paboThI IEKTPUUECKOTI0 TOKA, UAYIIETO YepPe3 PE3UCTOP.
OnpeneneHne MOIHOCTH IEKTPUYECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.
HccnenoBanre 3aBUCUMOCTH CWJIBI  TOKA, HWAYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.
Omnpenenenue K111 narpeBarens.
HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
W3yyeHne MarHUTHOTO TOJIA TIOCTOSIHHBIX MAarHUTOB TMPU UX OOBEIMHEHHH U
pa3elICHUH.
HccnenoBanue 1eWCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.
OMNBbITEI, JTEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIbI B3aUMOJICUCTBUS KATYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKA Y HaIllpaBJICHUS TOKA B KATYIIIKE.
N3yueHnne neiicTBUSI MArHUTHOTO MOl HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u nzydueHue padoThl JJIEKTPOABUTATES.
N3mepenue KIIJI anekTpoaBUrateibHONM yCTaHOBKH.
OMNBITH IO UCCIEAOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW MHIYKIIMH: UCCIIEIOBAHUE
M3MEHEHUI 3HaYEHUs U HAIPaBJIEHUS UHAYKI[MOHHOTO TOKA.

9 KIIACC

Pasznea 8. Mexanunueckue iBJICHHUS.



Mexanuueckoe naBMkeHHe. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsiMOIMHEHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JBMkeHue. CpellHsisi 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiMHEHHOe nBrkeHue. (CBoOomHOe
nageHue. OnsITel ['anues.

PaBHOMepHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon u yactora oOpalleHus.
JIunelinas u yrinoBas cKOpocTh. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHE.

[Tepsbiii 3ak0H HptoTroHa. BTopoit 3akoH HeroToHa. Tperuit 3akoH HeroToHa.
[IpyHLIMN CyNIEpIIO3UIUU CHUJL.

Cuna ynipyroctu. 3akoH ['yka. Cusa TpeHusi: cujia TPEHUS CKOJIbKEHUS, CHUIIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgenus. JIBuxenue mianetr Bokpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne nmnyinbca. UMmynbe cUiibl. 3aKOH COXPaHEHHUS
UMITyJibca. PeakTHBHOE JBUKEHHE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cui TSHKECTH, YNPYTrOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMabHAS SHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJin. [loTeHIIManbHast SHEprus c:KaTtou npykuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPIHMU. 3aKOH COXPAHEHUSI MEXaHUYECKOU
DHEPIUH.

Hemoncmpauuu.

Habnrogenne MexaHn4ecKoro IBUKEHUS Te€Jla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.
CpaBHeHUE IMyTeW U TPAEKTOPUHN JBH>KEHUSI OJHOTO U TOTO K€ TeJIa OTHOCUTEIBHO
pa3HbBIX TEJ OTCYETA.

N3Mepenne CKOpOCTH U YCKOPEHUS MPSIMOJIUHENHOTO IBUKEHMUSL.

HccenenoBanre Npu3HaKkoOB PaBHOYCKOPEHHOTO IBUKECHUS.

HabGnronenue nBM>KeHMs Tela O OKPY>KHOCTH.

HaGmronenne MexaHWYECKUX SBJICHUW, TMPOUCXOISAIIMX B CHCTEME OTCYETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIHHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHUS T€JIa OT MACChI TEJA U IEUCTBYIOIIEH HA HETO CHJIBI.
Hab6nronenue paBeHCTBA CHIT IPU B3aMMOJICHCTBUU TElL.

N3MeHeHune Beca Tena npyu yCKOPEHHOM JIBUKEHHH.

[Iepenaua uMiysbca npu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUM TEJl.



CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre UMITyJIbCa TIPU a0COIIOTHO YIPYTrOM B3aWMOJICHCTBUU.

Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKON SHEPTUU IPU CBOOOHOM NaJCHUU.

CoxpaHeHHE MEXaHMYECKOW OHEPruM INpH ABWKCHUU Tela I0J JEHCTBHEM
NPY’KUHBI.

Jlabopamopuvie pabomul u onvimol.

KoHcTpynpoBaHue TpakTa Juisl pa3roHa U JAJIBHEUIIEro paBHOMEPHOIO JABHKCHUS
HIapUKa WINA TEIEKKH.

Omnpenenenne cpeHEl CKOPOCTU CKOJIBKEHUS OpycKa WM JBUKEHMsSI LIapUKa I10
HAKJIOHHOU IUTIOCKOCTH.

OnpeneneHue yCKOpeHUs Tejaa IPU PABHOYCKOPEHHOM JBUKEHUU IO HAKIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHM IIPU PAaBHOYCKOPEHHOM JBUKEHUU
0e3 HaYaJIbHOM CKOPOCTH.

[IpoBepka rumoOTE3bl: €CIM MNpPU PABHOYCKOPEHHOM [IBHJKEHHHM O€3 HadallbHOUN
CKOPOCTH IYTH OTHOCSTCS KakK psAJl HEUETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IIPOMEKYTKHA BPEMEHU OJNHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHUS CKOJIBXKEHHSI OT CUJIbI HOPMAaJbHOTO
JTABJICHUS.

Onpenenenue ko3 GUIEHTa TPEHUST CKOJIbXEHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenne pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHU TeJa IO
TOPU30HTAIBHON MOBEPXHOCTH.

Omnpenenenue pabOThl CUIIBI YIPYTOCTH MPU MOABEME Ipy3a C HUCIOIb30BAHUEM
HEMOJABM)XHOTO U MOABUKHOTO OJIOKOB.

N3yyeHue 3aK0HAa COXPaHEHHUsI SHEPTHH.

Pasznen 9. Mexann4yeckue Koj1e0aHusl U BOJIHBI.

KonebarenbHoe neuxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUI: IEPHO/I,
4acToTa, aMIUINTyda. MarteMaTnuecKuil U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETHLHOM JIBHXKEHHH.

3aryxatomue  koneOanus.  BwiHyxkaennesle — konebanus.  Pe3onanc.
Mexannuyeckue BosiHBI. (CBoiicTBa MeXaHMYECKUMX BOJH. IIpojonbHble U
nornepeyHble BOJHBI. J[nMHA BOJHBI M CKOPOCTh €€ pacrnpoCTpaHEHUS.
Mexanunyeckue BOJIHbI B TBEPIOM TeEJE, CEHCMUYECKUE BOJIHBL.

3Byk. ['poMKOCTh 3ByKa M BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk u
YIIBTPa3BYK.

Hemoncmpayuu.

HabGntonenue konebanuii Ted MoJ| AEMCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.



Habmonenue xonebanuii rpy3a Ha HUTHU U Ha MPY>KUHE.
Habmtoienue BBIHYXIEHHBIX KOJIEOaHHUI U pe30HaHCca.
PacnipocTpaneHne MpoI0JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHUI PE30HAHC.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenre 4acToThl U MepUo/ia KoeOaHN MaTeMaTHYECKOTO MasATHUKA.
OmnpeneneHre 4acTOThl U MepUoia KoJieOaHUN PYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH Mepuoja KoiaeOaHuii MOBEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TEpUOJa KOJIEOAHWHA NPYKUHHOTO MASTHHKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTHU TE€pHOJIa KOJIEOAHUM Irpy3a, MOABEIICHHOTO K HUTH, OT
Macchl rpysa.

OneIThl, AEMOHCTPUPYIOIIME 3aBHUCUMOCTh Mepuofa KoJeOaHWd NPy KUHHOTO
MasiTHUKA OT MacChl IPpy3a U KECTKOCTH MPYKUHBI.

N3mepenne ycKopeHusi CBOOOIHOTO NaJCHHUS.

Pazgea 10. DneKTpOMArHuTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTPOMAarHUTHOE  MOJIe.  DJIEKTPOMAarHuTHble  BOJHBI.  CBoOMcCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »ieKkTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.

DOnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETa.

Jemoncmpayuu.

CBOICTBA PJIEKTPOMATHUTHBIX BOJIH.
BostHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

N3ydeHne cBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C IOMOIIbIO MOOMIJIBHOTO TenedoHa.

Paszgea 11. CBeroBbIe siBJICHHS.

JlyueBass  mogmenr  cBera.  Hcrounumkm — cBera.  [IpsmosmmHenHOe
pacnpoctpanenue cBera. 3atMeHua Connua u JIynsl. Otpaxkenue ceta. [linockoe
3epKajo. 3aKOH OTPaXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
oTpaxkeHue cBeTa. lcronb3oBaHWE TMOJHOTO BHYTPEHHEIO OTpPaKeHUs B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xox myuedt B muaze. OnTudeckas cucrema GoToarmapara, MUKpOCKOIIa
u Teneckomna. a3 kak ontuyeckas cucreMa. biim3opyKkoCcTs U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbeitel HetoTona. CroxeHue
CHEKTpalIbHBIX I[BETOB. J{Mcnepcus cBeTa.



Hemoncmpauyuu.
[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.
[Tonyyenue n300paxkeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnTuyecKkuit CBETOBO/I.
Xopx jtydeil B coOmparonieit JIMH3e.
XoJ JIyder B paCCEUBAIOIIEH JIMH3E.
[Tonyuenune n300paxeHuit ¢ TOMOUIBIO JIMH3.
[Tpuniun aeiictBus ¢poToanmapara, MUKPOCKOTA U TEJIECKOIIA.
Mopens ria3sa.
Paznosxxenue 6e510ro cBeTa B CIEKTP.
[Tomydyenue 6em0ro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnvie pabomul u onvimaol.

HccnenoBanne 3aBUCUMOCTH yIJla OTPaKEHUSI CBETOBOTO JIyda OT yTJia MaJeHus.
N3yueHne XxapakTepUCTUK U300paKeHUS TIPEMETa B INIOCKOM 3epKaJie.
HccnenoBanne 3aBUCUMOCTH yTJIa TPEJTOMIICHHSI CBETOBOTO JIy4a OT yIJia MaJeHus
Ha FPAHULE «BO3IYX—CTEKIIOM.

[Tonyyenune n300pakeHU ¢ TOMOIIBI0 COOMPAIOIICH JTNH3HI.

Omnpenenenue GOKYCHOTO paCCTOSIHUS U ONTUYECKOM CHIIBI COOMPAIOIIEH JTUH3HI.
OMNBITHI MO PA3JIOKEHUIO OEJIOr0 CBETa B CHEKTP.

OneITHl IO BOCHPUSITHIO I[BETA MPEAMETOB NIPU MX HAOIIOJCHUU Yepe3 I[BETOBBIC
GbUIBTPHL.

Pa3pen 12. KBaHTOBBIE SIBJICHHUS.

OmneiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atoma bopa.
Hcnyckanue u norniomenne ceeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PanunoaktuBHOCTE. AJb(ha-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npeBpainieHus. [lepuon nonypacnaga aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsSJOBOTO WU MAacCOBOrO YMCEIN.
DOHeprus CBsA3M aTOMHBIX saep. CBsA3bp Macchl W SHEpruu. Peakuum cuHTE3a U
nenenusd siaep. Ucrounuku 3aeprun CostHIla U 3BE3 .

SnepHas sHepreTuka. JeMCTBUS pPagMOAKTUBHBIX HW3JIyUYCHUW HA IKHUBBIE
OpTraHU3MBI.

Hemoncmpauuu.

CrexTpbl U3Ty4YEeHUS U MTOTJIONIEHUS.
CrexTpsl pa3IM4yHbIX Ta30B.

CnekTp Bogopoa.

HaOmronenue tpexoB B kamepe Busbcona.



PaboTa cuérunka HOHU3UPYIOMINX U3ITYyICHUH.
Peructpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJTYKTOB.
Jlabopamopuvie pabomul u onvimol.
Habnrofenue CruionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.
HccnenoBanue TPEKOB: U3MEPEHHE SHEPIHMM YACTHUIBI MO TOPMO3HOMY ITyTH (11O
dotorpadusm).
W3mepenne paanoakTUBHOTO (oOHA.

IHoBTOPHUTEIHLHO-00001AIOIIUI MOLYJIb.

[ToBTOpUTENHEHO--0000IAIONUN MOY/h IPEIHA3HAYEH JIJIsi CUCTEMaTHU3aluu
1 000011IeHUs TPEAMETHOTO COICPKAHUS U OIbITA JIEATETLHOCTH, TPUOOPETEHHOTO
Py M3YYCHUH BCETO Kypca (U3HMKH, a TakKe I MOATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY SK3aMeHYy M0 (Pu3uKe sl 00ydaromuxcsi, BHIOPABIIUX 3TOT
y4eOHBIN TpeIMeT.

[Ipy “3ydyeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEATEIIbBHOCTH, HA OCHOBE KOTOPBIX 00€CHeUnBAETCS AOCTUKEHUE MPEIMETHBIX U
METaNpPEIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  OoOydeHusi, (dopMupyercs
€CTECTBEHHOHAyYHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOJOB MCCIICIOBAHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSAMH OOBACHATH (pu3myeckue
ABJICHUSI, TPUMEHSS T[OJYy4YEHHBbIE 3HAHHUS, pellaTh 3aJa4yd, B TOM YHCIE
Ka4ueCTBEHHbIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBHO IESITEILHOCTHBIN XapaKkTep JAHHOTO pa3jieia peaanu3yeTcs 3a
C4€T TOTO, YTO OOYYAIOIINECS BHITIOIHSIOT 3a1aHUsI, B KOTOPBIX UM IpeJiaracTcs:

HAa OCHOBE TIOJIyYCHHBIX 3HAHUN pacro3HaBaTb M HAYyYHO OOBICHATH
dbu3ndecKue SBICHUS B OKPY’KAOIIECH MPUPO/IEe U TOBCETHEBHOM KU3HU;

WCIIOJI30BaTh HAYUYHbIC METObI UCCIEAOBAHUS (PU3UUECKUX SIBJICHUM, B TOM
Yyucie AJ1s1 IPOBEPKU TUIOTE3 U MOTYUYCHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX JOCTH)KCHHM COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMEP, TPAKTUUECKOTO UCTIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
HSHEPIrUM HAa OCHOBE 3aKOHA IMPEBPAICHUS U COXPAHEHMS BCEX M3BECTHBIX BUJIOB
SHEPIUH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

N3yyenue ¢Gu3MKM Ha YpPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUS HANpPABJICHO HA JOCTHXKEHUE JIMYHOCTHBIX,
MeTaIpeMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHbIX PE3yIbTaTOB.

B pesynbTare uzydenus Gpu3NKH HAa YpOBHE OCHOBHOTO 00I11Ier0 00pa3oBaHus y o0ydaromierocst 0yayT chopMUpOBaHbI
CJIEIYIOLIUE JIMYHOCTHBIE PE3YNIbTATHI B YACTH:
1) mIaTpHMOTHYECKOr0 BOCIIMTAHUS:
— IPOSIBJIICHHE UHTEpPECA K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKON (PU3NYECKON HAYKU;
— [IEHHOCTHOE OTHOIIEHUE K JOCTUKEHHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;
2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:
— TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXKJIEHUM OOIIECTBEHHO 3HAYMMBIX M 3TUYECKHX MPOOJIEM, CBA3AHHBIX C
MPaKTUYECKUM MPUMEHEHHUEM JOCTHKEHUN (PU3UKH;
— OCO3HaHHUE BaXHOCTH MOPAJIBHO--3TUYECKUX IPUHIUIIOB B JEATEIBHOCTH YUEHOTO;
3) 3cTeTH4eCKOro BOCIIUTAHMS
— BOCHPHUSTHE SCTETUYECKUX KadyecTB (PU3NYECKOM HayKu: €€ TapMOHUYHOTO IOCTPOEHHUS, CTPOrOCTH, TOYHOCTH,
JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOTO MMO3HAHUA:
— OCO3HaHMWE LIEHHOCTU (PU3UYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHUH,
BAKHEHUILIEN COCTABIIIOLIEH KYJIbTYpPHI;
— pa3BUTHE Hay4YHOH JII0003HATEIILHOCTH, MHTEPECa K UCCIIEI0BATENBCKOM 1EeATEIbHOCTH;
5) dopmupoBaHus KyJbTYPHI 310POBbSl H 3MOIHOHAJIBHOT0 0JIATONOJIy YU
— OCO3HaHHE IIEHHOCTH 0e30MacHoro ooOpas3a KM3HM B COBPEMEHHOM TEXHOJIOTMYECKOM MHpPE, BaXKHOCTH MPaBUII
0e30MacHOr0 TMOBEJIEHUS Ha TPAHCIOPTE, HA JOpOrax, C 3JEKTPUYECKUM U TEIUIOBBIM OOOPY/IOBAaHHMEM B JOMAIIHHMX
YCIIOBHSIX;
— c(hOpMUPOBAHHOCTD HABbIKA pedeKCUH, TPU3HAHKE CBOETO MPaBa Ha OMIMOKY M TAKOTO e IpaBa y APYyroro 4eJoBeKa;



6) TPy10BOT0 BOCTIMTAHUSI:

— aKTHBHOE Y4YacCTHE B PEIICHUM NMPAKTUYECKUX 3a]ad (B paMKax ceMbH, 00pa30BaTeNbHON OpraHU3alllM, Topojaa, Kpas)
TEXHOJIOTUYECKON U COIMAIIbHON HANPaBICHHOCTH, TPEOYIOIIUX B TOM YUCIE U PU3NYECKUX 3HAHU;

— MHTEpeC K MPaKTUYECKOMY M3YUECHHIO MPOECCHii, CBA3AHHBIX C (DU3HUKOI;

7) 3KOJIOTUYeCKOTr0 BOCIIMTAHUSA:

— OpHUEHTaIMs Ha MPUMEHEeHHE (PU3NUYECKUX 3HAHUH JIJIs pelieHus 3a7a4 B 00JaCTH OKpY>Karollei cpefibl, MIaHUPOBAHUS
IIOCTYIIKOB U OLIEHKU UX BO3MOKHBIX IIOCJIEICTBUM JUIs1 OKPY’KAIOLIEH CPELbl;

— OCO3HaHUe TI00aNIbHOI0 XapaKkTepa dKOJIOTMUECKUX IMpo0JIeM U IyTel UX pelieHus;

8) ajanTauuu K U3MEHAIOIIUMCH YCI0BUAM COLUAJIBHOM U NPUPOJIHOM Cpeabl:

— MOTPEOHOCTh BO B3aUMOJCHCTBUU MPU BBIMOJHEHUH HCCIEAOBAHMM M MPOEKTOB (DU3UUYECKON HaANpaBIECHHOCTH,
OTKPBITOCTH OIBITY U 3HAHUSM APYTHX;

— IOBBILIECHUE YPOBHS CBOECH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO ACATEIBHOCTD;

— NOTPeOHOCTh B (POPMHUPOBAHMU HOBBIX 3HAHUM, B TOM 4ucie (HOPMYIUPOBATh UJEH, MIOHATUSA, TUIIOTE3bI O (PUBHUECKHUX
00BEKTaxX M SBIICHUSX;

— OCO3HaHUE JACPUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (U3HKY;

— IJIAHUPOBAHKME CBOETO PA3BUTHUS B IPUOOPETEHUHU HOBBIX (PM3MUECKUX 3HAHUM;

— CTPEMJICHUE aHAIM3UPOBATH U BBISBIIATH B3aUMOCBSI3H PUPO/IbI, 0OIIECTBA U SKOHOMHUKH, B TOM YHUCIIE C UCTIOIb30BAaHUEM
(bu3MYEeCKUX 3HAHUI;

— OIIEHKA CBOMX JIEUCTBUM C yUETOM BIIMSHUS HA OKPY>KAIOUIYIO CPEY, BO3MOKHBIX I100aTbHBIX OCIEICTBUM.

METANPEAMETHBIE PE3YJIbBTATDI

B pe3ynbpTaTe 0OcBOEHHS MpOrpamMMbl 1o (PU3MKE HA YPOBHE OCHOBHOT'O 0OIIET0 00pa3oBaHus y 00yvaronierocst OyayT
cOopMHPOBaHEI MeTalNpeAMeTHbIe Pe3yJabTaThl, BKIIOUYAIONINE MMO3HABATEIbHBIC YHUBEPCAJIbHBIC Y4eOHBIC NEHCTBUS,
KOMMYHUKaTHBHbIC YHUBEPCAIbHBIC YI€OHbIC ACHCTBHS, PETYISTHBHBIC YHUBEPCAbHBIC YUeOHbIC ICHCTBUSI.

ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS



ba3oBble jornueckue geicTBUs:
BBISIBIIATH U XapaKTEPHU30BaTh CYIIECTBECHHBIC TPU3HAKN O0OBEKTOB (SIBICHUN);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIMU, OCHOBAHUSA JJIsl 0000IIEHUS U CPaBHEHUS;
BBISIBJIAITh 3aKOHOMEPHOCTU M TPOTHUBOPEYMS] B pacCMaTpUBaeMbIX (haKTaxX, aHHBIX U HAOMIOACHUSX, OTHOCSLIUXCS K
(bU3UYECKUM SBIICHUSM;
BBISBJISITh MPUYUHHO--CJICJCTBEHHBIC CBSI3M MNPU H3YYEHUU (PU3MUECKUX SIBICHUM M TPOIIECCOB, AENAaTh BBIBOJBI C
UCIIOJIb30BAaHUEM JEAYKTUBHBIX MU MHAYKTHBHBIX YMO3aKJIIOUCHUN, BBIJBUTATh THIOTE3bl O B3aUMOCBS3SIX (PU3MUECKHX
BEJINYWH;
CaMOCTOATENLHO BHIOMPATH CIOCO0 pelieHrs yuyeOHoU Gpu3nyueckoi 3a1aun (CpaBHEHUE HECKOIBKUX BApUAHTOB PEIICHMUS,
BBIOOp HanbOoJIee MOAXOAIIETO C YYETOM CAMOCTOSITENIEHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejabckue 1eHCTBUA .
MCIIOJIb30BaTh BOMPOCHI KAK HCCIIEN0BATENbCKUI HHCTPYMEHT O3HAHMS;
MPOBOJUTH IO CAMOCTOSITEIBHO COCTaBJICHHOMY IIJIaHY OIIBIT, HECJOXKHBIN (U3MYECKUN HKCIEPUMEHT, HEOOJIbIIOe
uccleaoBanne GU3NIEeCKOro sIBJICHNUS,
OIICHUBATh HA TPUMEHUMOCTh U IOCTOBEPHOCTh UH(POPMAIIHIO, MTOJYYCHHYIO B XOJ€ UCCIEAOBAHUS WA SKCIIEPUMEHTA;
CaMOCTOSITeNIbHO (OpMyIHpoBaTh 0OOOIIEHUSI W BBIBOALI MO pe3yJibTaTaM MPOBEAEHHOTO HAOIIOJEHUS, OIIbITa,
UCCIIEIOBAHUS;
MIPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIIee pa3BUTHE (PU3NYECKUX MPOIIECCOB, & TAKKE BBIIBUTAThH MPEIOIOKEHUS 00 MX
Pa3BUTHUH B HOBBIX YCJIOBHUAX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:
MPUMEHSTh PA3JIMYHbIE METObI, HHCTPYMEHTHI U 3allpOChl MPU MOUCKE W 0TOOpe MHGOPMAIMK WU JTAHHBIX C YYETOM
MPEIIOKEHHON yueOHOM (u3NUecKon 3a/1a4u;
aHAIM3UPOBATh, CHCTEMATU3UPOBATh M UHTEPIIPETHUPOBATH MH(POPMAITHIO PA3TUIHBIX BUOB U (JOPM MPEICTABICHHUS;
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIbHYIO (OpPMY MpECTaBICHUST WHDOPMALIMK U WLIIOCTPUPOBATh pelllaeMble 3aJauu
HECJIOKHBIMU CXEMaMH, IMarpaMMamMu, HTHOU rpauKoi U MX KOMOMHALIUSMH.

KoMMyHMKATHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe el CTBUS:



B X0JI€ 00CYX/IeHUsI yueOHOro MaTepraia, pe3yjabTaToB Ja00pATOPHBIX PadOT U MPOEKTOB 337]aBaTh BOMPOCHI MO CYIIECTBY
oOCyX1aeMoli TeMBbl W BBICKa3bIBaTh WJCH, HAIICIICHHBIC Ha PEIICHWE 3aJaud W TOAJAepkKaHUE OJIarokenaTeIbHOCTH
OOIIECHHS,

COTIOCTaBIISATh CBOM CYKJICHUS C CY>KICHUSIMU JIPYTUX YYACTHUKOB JUaora, 0OHapy>KUBaTh pa3Inyre U CXOJCTBO O3UIUH;
BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTAX;

MyOJTUYHO MPEACTABISTH PE3YyIbTAThI BBIMOTHEHHOTO (PM3MUECKOTO OMBITA (IKCTIEPUMEHTA, UCCIICI0OBAHMUS, IPOCKTA);
MMOHUMATh U UCTIOJIb30BaTh MIPEUMYIIECTBA KOMAaHTHOW U HHINBHIYATbHOU paOOTHI MPU PEIIEHUN KOHKPETHON (PU3HIECKON
pOoOJIEMBI;

MPUHUMATh 1I€JId COBMECTHOM JEeSATEIbHOCTH, OPraHU30BBIBATH JEUCTBHUS MO €€ JOCTIKEHUIO: PaACHpelelisiTh pPOJH,
00CYXJ1aTh MPOIIECCHI U PE3YJITATHI COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIIOJICH;

BEITIOJTHATH CBOIO YacTh PadOTHI, TOCTUTas KAa4eCTBEHHOTO PE3yJIbTaTa MO CBOEMY HAMPABJICHHUIO W KOOPAWHHUPYS CBOU
JEHUCTBUS C IPYTUMH WICHAMHA KOMAaH]IbI;

OIICHMBATh KQYECTBO CBOETO BKJIaa B OOIIUH MPOAYKT MO KPUTEPHSIM, CAMOCTOSITEIBHO C(POPMYIIMPOBAHHBIM YYaCTHUKAMU
B3aUMOJCHUCTBU.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA

Camoopranusamnus:
BBISIBIISATH MTPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOMIUX I PEIICHHs] PU3NUECKUX 3HAHUM;
OPUEHTUPOBATHCS B PA3IUYHBIX MTOAX01aX MPUHATHUS PEIICHUHN (MHANBUIyaIbHOE, PUHITHE PEILICHUS B TPYIIIE, IPUHITHE
pelieHuil Tpynmnom);
CaMOCTOSATEILHO COCTABJISTH aJTOPUTM pEIICHHS (DU3UYECKOM 3a/laud WM TUIaHA WCCIICIOBAHUS C YUYETOM HMMEIOIIMXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH Mpe/jIaraeéMble BapHaHThI PEIICHHM;
Jie7aTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJIEKT:
JaBaTh aJICKBAaTHYIO OLICHKY CUTyalluu U IIpeajiaraTh iaH €€ u3MEeHEeHUS;
OOBSCHATH MPUINHBI JOCTIKCHUSI (HEOCTIKECHISI) PE3YIbTaTOB JIEATEIbHOCTH, 1aBaTh OIEHKY MPUOOPETEHHOMY OTBITY;



BHOCHTb KOPPEKTUBBI B JIEATEIBHOCTH (B TOM YHCIIE B XOJI BBIIOJHEHUS (PU3UUECKOTO MCCIEAOBAHUS HIIM MPOEKTa) Ha
OCHOBE HOBBIX 00OCTOSTENIbCTB, N3MEHUBILIUXCS CUTYallUid, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTh C€051 HA MECTO APYTOro YEJIOBEKA B XO/I€ CIIOPA WM JUCKYCCUU Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS
U JIOTUKY IpyToro;

pU3HaBaTh CBOE MPaBO HA OMIMOKY IIPH PEIIeHUU (PU3MUECKUX 3a7]a4 UM B YTBEPIKICHUAX HA HAYYHBIC TEMBI U TAaKOE K€

paBo JIpyroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHiy 00y4yeHust B 7 Kjiacce IpeIMETHbIE PE3YJIbTAThl HA 0A30BOM YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTh
y 00y4Jaromuxcs YMEHUM:
UCIIOJIb30BaTh MOHATUS: (PU3NYECKUE U XUMUYECKUE SIBJICHUS, HAOIIOACHHUE, SKCIIEPUMEHT, MO/IEIb, TUIIOTE3a, €IUHHULIBI
(bU3NYECKUX BEJIMYMH, aTOM, MOJICKyJIa, arperaTHbie COCTOSHHS BemiecTBa (TBEpHOE, JKUAKOE, Tra3000pa3Hoe),
MEXaHUYECKOe ABUKEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE, MPSAMOJUHEHHOE), TPACKTOpHS, PaBHOACHCTBYIOIIAS CuUJa,
nedopmarius (yrnpyras, miacTU4ecKas), HEBBECOMOCTb, COOOIIAIOUTUECS COCY/IbI;
paznuuath sBiAeHUS (AUQPQy3us, TEMIOBOE ABMXKEHHE YaCTUI[ BEIIECTBAa, PAaBHOMEPHOE MABM)KEHHE, HEPAaBHOMEPHOE
JBUKEHHE, MHEPLUS, B3aUMOJCICTBHE Tell, paBHOBECHE TBEPBIX TEJ C 3aKPETIIEHHON OChIO BPAILEHUS, Iepeada 1aBJICHUsS
TBEPABIMU TEJIAMHU, KUJIKOCTIMHU U ra3aMu, aTMOC(EpHOe JaBjIeHUE, INTABaHUE TEJ, IPEBPALLECHUS MEXaHUUECKON SHEPTUN)
10 OTIMICAHUIO UX XapPaKTEPHBIX CBOICTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIINX JAHHOE (PU3NIECKOE SBIICHUE;
pacro3HaBaTh IPOSBICHUE U3YUYCHHBIX (PU3NYECKUX SIBICHUN B OKPYKAIOIIEM MHUpE, B TOM uncie GU3MIECKUe SIBICHUS B
IpUPOJIE: TPUMEPHI ABMXKEHUS C PA3TUYHBIMU CKOPOCTSIMH B )KUBOM 1 HEXKUBOM MTPUPOJIE, JCHCTBUE CUIIbI TPEHUS B IPUPOJIE
U TEXHUKE, BIMSHHE aTMOC(PEPHOTO JaBIICHUS Ha KMBOM OpPraHu3M, IJIaBaHHE PbIO, phluark B TeJ€ 4elIOBeKa, MPU 3TOM
MIEPEBOUTH MPAKTUIECKYIO 33/1auy B yUeOHYIO, BBIJCIATH CYIECTBEHHBIC CBOMCTBA (MTPU3HAKN) GUBNUECKUX SBICHUH;
OTMCHIBATh U3YYCHHBIE CBOMCTBA TeI U (PU3UUECKUE IBICHHUSI, HCTIONB3Ys U3NMUECKUE BETUIMHEI (Macca, 00bEM, MITOTHOCTh
BELIECTBA, BPEMs, IyTh, CKOPOCTb, CPEAHSS CKOPOCTh, CHUJIa YIPYTOCTH, CHJIAa TSDKECTH, BEC TeJla, CUjla TPEHHUS, 1aBJICHUE
(TBEpHOrO Temna, JKUAKOCTH, T'a3a), BRITAJKMUBAIOIIAs CHUJIa, MEXaHWYecKasi paboTa, MOLTHOCTD, MJI€UO CUJIbl, MOMEHT CHJIBI,



KOA(GUIIUEHT MOJIE3HOTO JEHCTBUS MEXaHW3MOB, KUHETHYECKas: M MOTEHIMAIbHAS YHEPTHS), IPH OMMCAHUM MPABUIHLHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCTOIb3yEMbIX BETUUYHMH, UX 0003HAYCHUS U €IUHUIIBI (PU3NUECKUX BEIMYWH, HAXOJUTh
dbopMyIibl, CBSA3BIBAIOIIME JaHHYIO (PU3UYECKYI0 BEJIMYMHY C JPYTUMHU BEIWYHMHAMH, CTPOUTH TpaUKH H3YYEHHBIX
3aBUCUMOCTEHN (PU3NYECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3UYECKUE SIBIICHUS W IMPOLIECCHI, UCMHOJbB3Ysl MpaBuja CIOKEHUS CHI (BIOJIb OJIHOM
npsiMmoii), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, MpaBWIO paBHOBecHs pbiuara (0J0Ka), «30JI0TOE IMPABHIION
MEXaHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON SHEPTUH, IPU 3TOM JIaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aMHUCHIBATH
€ro MaTeMaTUYECKOE BBIPAKECHUE;

OOBSCHATh (U3NYECKUE SBJICHMS, TMPOLECCHl M CBOMCTBA TE€JI, B TOM UYHCIE M B KOHTEKCTE CUTyalUl
IPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATh NPUUMHHO--CIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ omnopod Ha 1—2 W3y4YEHHBIX CBOMCTBA (PU3WYECKUX SBICHUM, (U3UUECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemiath pacuéTHble 3a1a4u B 1—2 neHCTBUS, UCHOJb3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3MUECKHUE BETUUYMHBL: Ha
OCHOBE aHaju3a YCJIOBUS 3aJlaud 3alUChIBATh KPATKOE YCJIOBHE, MOJICTABIATH (PU3NYECKUE BEJIMYMHBI B (HOPMYINBI U
MIPOBOJUTH Pacy€Thl, HAXOAUTh CIPABOYHBIE JaHHbIE, HEOOXOJIMMBIE JJI1 PEUICHUs 3a]ad, OLUEHUBATh PEaTUCTUUHOCTH
MOJTy4YeHHOU (PU3UUECKOI BETUYUHBI;

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPHU MOMOIIM (PU3UYECKUX METOJOB, B ONMUCAHUU HUCCIIEIOBAHUA
BBIJIETISITH MIPOBEPSEMOE MPEAO0KEHNE (TUIIOTE3Y), pa3ndyaTh U UHTEPIPETUPOBATh MOJYyUYEHHBIH pe3ybTaTr, HaXOIUTh
OLIMOKH B XOJI€ OMbITA, IE]aTh BEIBOJBI 110 €T0 Pe3ybTaTaM;

MPOBOJUTH OMBITHI O HAOIIOACHNUIO (PU3NYECKUX SIBICHUMN WM (PU3NYECKUX CBOMCTB Te: (hOPMYIUPOBATH MTPOBEPSIEMbIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY W3 NPEAJIOKEHHOTO0 O0OpYJOBAaHMS, 3aMMChIBATh XOJI ONBITA U (POPMYIHPOBATH
BBIBO/IbI;

BBITMIOJIHATH MPsIMbIE U3MEPEHUsI PACCTOSHHUS, BPEMEHHU, MAcChl Teja, 00bEMa, CHIIBI U TEMIIEpaTypbl ¢ HCIOJIb30BaHUEM
aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, 3AMUCHIBATH MTOKAa3aHUSI TPUOOPOB C YUETOM 3aJIaHHON aOCOJIOTHOW MOTPENTHOCTU
U3MEpPECHU;

MPOBOJIUTH UCCIIE0OBAHNE 3aBUCUMOCTH OJHOM (PU3UYECKOI BETMYHUHBI OT JIPYTOil C UCIIOJb30BAaHUEM NPSIMBIX U3MEPEHUN
(3aBHCHMOCTH ITyTH PAaBHOMEPHO JBUKYILETOCS TeJla OT BPEMEHH JBUKEHUS Te€Ja, CUIIbl TPEHUS CKOJIBKEHHMS OT Beca Tena,



KauyecTBa OOpaOOTKM MOBEPXHOCTEH TEJI W HE3aBUCUMOCTH CHJIBI TPEHHSA OT IUIOMIAJH CONPHUKOCHOBEHUS TEIN, CHUJIbI
YIOPYTrOCTH OT YIJIMHEHHS MPYXUHBI, BBITAIKUBAIONIEH CHUJIBI OT 00bEMa MOTPYXKEHHOW 4YacTH Tela U OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH T€ja, OT IIIyOWHBI, HA KOTOPYIO MOTPY>KEHO TEJIO, YCIOBHUI IIaBaHUS TeEJ,
YCIIOBUM paBHOBECHS pblyara u OJOKOB), y4aCTBOBATh B TUIAHUPOBAHUU Y4EOHOTO HCCIEOBaHUS, COOMPATh YCTAHOBKY U
BBITIOJIHATH U3MEPEHUS, CIIEIYs MPEUIOKEHHOMY TUIaHyY, PUKCUPOBATH pe3yIbTaThl MOJTYYEHHON 3aBUCUMOCTH (DU3NYECKUX
BEJIMYMH B BUJIE MPEAIOKEHHBIX TaOIUI] ¥ TpaUKOB, JeNaTh BEIBOJIBI 110 PE3yJIbTaTaM HCCIEIOBAHMS;

IIPOBOJUTH KOCBEHHBIE U3MEPEHUSI (PU3NYECKHUX BEJIMYMH (IJIOTHOCTh BEIIECTBA KUAKOCTH M TBEPAOTO TeJNa, CUJIA TPEHUS
CKOJIb)KEHUS, 1aBJICHUE BO3/1yXa, BBITAJIKUBAIOIIAs CUJIA, IEHCTBYIOIIAs HAa OTPYKEHHOE B KUAKOCTb TEJN0, KOIPPUIIUEHT
MIOJIE3HOTO JIEUCTBUS MPOCTBIX MEXAaHU3MOB), CIIEys MIPEII0KEHHOW HHCTPYKIUU: IPU BBIIOJIHEHUN U3MEPEHUN COOMpPATh
HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAUEHUE UCKOMOM BEJIMYUHBL;

coOJII01aTh MTpaBUiIa TEXHUKH 0€30MMaCHOCTH IpH padboTe ¢ 1a00paTopHbIM 000PYI0BaHHUEM;

yKa3bIBaTh MPUHLHUIBI AEUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS
cocyibl, 0apoMeTp, pblyar, HOJBUKHBIA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS! IIJIOCKOCTH;

XapaKTepU30BaTh MPUHIUIIBI AEHUCTBUS U3YUEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOUCTB € OMOPOM Ha UX ONMUCAHUS (B TOM
YyHucie: MOAIIUIHUKY, YCTPOWCTBO BOJONPOBOJA, TMAPABIMYECKHI MPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOW HACOC,
apeoMETp), UCIO0JIb3Ys 3HAHUSI O CBOMCTBAX (DU3UUECKUX SIBICHUN U HEOOXOUMbIE PU3HMUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
NPUBOJUTH TPUMEPHI (HAXOAUTh WHGPOPMAIIMIO O MPUMEpax) MPAKTUYECKOTO HCIOIb30BaHM (PU3NYECKUX 3HAHUN B
MOBCEHEBHOM KU3HU NJIsi 0OecTieueHrs] 0€30MacHOCTH MpU OOpaIleHUU ¢ MPUOOpPaMH U TEXHUYECKUMHU YCTPOMCTBAMHU,
COXPaHEHUS 3[I0POBBS U COOJIIOJICHUSI HOPM PKOJIOTHYECKOTO MOBEACHUS B OKPY KaIOLIeH cpee;

OCYUIECTBJISTh OTOOp MCTOYHMKOB MHGpOpManu B VIHTepHETE B COOTBETCTBUU C 3aJaHHBIM MOMCKOBBIM 3allpOCOM, Ha
OCHOBE MMCIOIIMXCS 3HAHUN M MyTEM CPaBHEHHs Pa3jMYHBIX UCTOYHUKOB BBIIEISATH WH(OpMAIHMIO, KOTOpash SBISIETCS
MIPOTUBOPEYUBOU HIIM MOXKET ObITh HETOCTOBEPHOI;

UCIIOJIb30BaTh TPHU BBHINIOJHEHUM YUYEOHBIX 3a/laHuil Hay4HO--TIONYJSPHYIO JIUTEpaTypy (PHU3MUYECKOro CoJep:KaHus,
CIpaBOYHbIE MaTepHualbl, pecypchl cetu MHTepHeT, BlajgeTh npuéMamMu KOHCIIEKTHMPOBAHUS TEKCTa, MPeoOpa3zoBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co3laBaTh COOCTBEHHbIE KpAaTKME MHCbMEHHBIE W YCTHbIE COOOIIEHUS Ha OCHOBE 2—-3 HCTOYHMKOB HH(POpPMALIUU
($u3NYECKOTO COAEpKaHUs, B TOM YHCIIe MyOINYHO JAeNaTh KpaTKhue COOOLICHHs O pe3yibTaTaxX MPOEKTOB MM y4eOHBIX



UCCIICIOBaHUM, TPU 3TOM TPaMOTHO HCIOJB30BaTh M3yUEHHBIM MOHATUWHBIN ammapar Kypca (U3HMKH, COMPOBOXKAATH
BBICTYIUICHUE MTPE3CHTALINEN;
IpU BBIOJHEHUU YUYEOHBIX MPOEKTOB M MCCIEJOBAHMNA paCHpEessiTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
IOCTABJICHHBIMU 3a/ladyaMH, CJIEAUTH 3a BBIIOJHEHUEM IUIaHA JCHCTBHM, aJ€KBATHO OLIEHMBAaTh COOCTBEHHBIM BKJIal B
JEATEIbHOCTD IPYIIIBI, BBICTPAUBATh KOMMYHHKAaTUBHOE B3aMMOJICHCTBHE, YUUTHIBAasi MHEHUE OKPYKAFOLIUX.

K koHIty 00y4yenus B 8 kijiacce npeMeTHBIE pe3yIbTaThl HA 0230BOM YPOBHE JOJIKHBI OTPaXaTh CHOPMHUPOBAHHOCTh
y 00y4aromuxcs YMEHUM:
WCITOJIB30BATh IOHATHSA: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JABM)KEHHUE aTOMOB M MOJIEKYJ, arperaTHbIE COCTOSHUS
BEIIECTBA, KPUCTAIMYECKUE U aMOP(HBIE TENa, HACHIILIEHHBIA U HEHACBILEHHBIN Nap, BIAXKHOCTh BO3/yXa, TEMIIEpaTypa,
BHYTPEHHSS SHEPIUs, TEIJIOBOM JABUIATElNb, YIEMEHTAPHBIN IEKTPUUECKUI 3apsll, IEKTPUUECKOE I10JI€, IPOBOAHUKU U
JUAJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKHUI TOK, MArHUTHOE T0JIE;
pasnuyarh sBJICHUS (TEIUIOBOE paCIIMPEHHUE U CKaThe, TEIUIoNepeaayda, TEMIOBOE PABHOBECUE, CMAUMBaHUE, KaTUJUISIPHbBIE
SBJICHHSI, WCIIApEHWE, KOHACHCAlUs, IUIaBJIICHWE, KpucTaum3auus (OTBEpIAEBaHME), KHIIEHHE, TeIulonepenadya
(TEmIoNnpOBOJHOCTh, KOHBEKIIHS, U3YyUEHHUE), SJIEKTPU3ALUs TeJ, B3aUMOACHCTBUE 3apsSA0B, NEUCTBUS JIEKTPUUECKOIO
TOKAa, KOPOTKOE€ 3aMbIKaHWE, B3aMMOJECWCTBHE MArHUTOB, JEWCTBUE MArHUTHOTO TOJII HA NPOBOJHHUK C TOKOM,
AIEKTPOMArHUTHAS UHYKLHA) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JAHHOE
(bu3nUecKoe SIBJICHHUE;
pacro3HaBaTh NPOSBICHUE U3YUEHHBIX (PU3NUECKUX SIBICHUN B OKPYXKAIOLIEM MUpPE, B TOM 4Hciie (GU3MUECKUE SIBJICHUS B
IPUPOJE: NOBEPXHOCTHOE HATSHKEHUE M KANWJUISIPHBIC SIBICHMS B MPUPOJE, KPUCTALIBI B MpUpoJe, n3iryueHne CoJHIa,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHKE pPOCHI, TYMaHa, MHEsI, CHEra, dJIEKTPUYECKUE SIBJIEHUSI B aTMOc(epe,
AIEKTPUYECTBO >KMBBIX OPraHM3MOB, MarHUTHOE ToJie 3eMJid, JIpei( MOJIFOCOB, POJIb MArHUTHOIO TMOJIA ISl KU3HHU Ha
3emJie, MOJISIPHOE CUSIHUE, ITPU 3TOM MEPEBOIUTH NMPAKTUUYECKYIO 3a/1ayy B YYEOHYIO, BBIICIATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKu) GU3NYECKUX SIBICHHM;
ONKCHIBaTh H3YYCHHbIE CBOMCTBA Tel M (PU3MUECKHE SBJICHMS, HCHONb3Yys (U3MUECKUE BEIMYUHBI (TEeMIleparypa,
BHYTPEHHSISI SHEPIUsl, KOJIMYECTBO TEIIOTHI, YAEIbHAs TEIJIOEMKOCTh BEIIECTBA, YAEIbHAS TEIUIOTA TUIABIEHUS, YACIbHAS
TEIUIOTa MapooOpa30BaHus, yAeIbHas TEIJI0TAa CTOPAHUS TOIIINBA, KOA()(PHULMEHT MONIE3HOr0 AEMCTBYSI TEIIOBOM MallIMHBI,
OTHOCHUTENIbHAS BJIAXHOCTb BO31yXa, JJEKTPUYECKUM 3apsll, CWJIA TOKA, AJIEKTPUYECKOE HAIPSIKEHHWE, COIPOTUBIICHUE



MIPOBO/IHMKA, YAETFHOE COMPOTUBIICHUE BEUIECTBA, pab0Ta M MOITHOCTh AJIEKTPUUYECKOTO TOKA), PU ONKUCAHUU MPaBUIHHO
TPaKTOBAaTh (PU3NYECKUN CMBICI HCIIOJIBb3YEMbIX BEIWYUH, O003HAUYCHUS M €AMHULBI (PU3UUYECKUX BEIMYMH, HAXOIUThH
dbopMyIibl, CBSA3BIBAIOIIME JaHHYIO (PU3UYECKYI0 BEJIMYMHY C JPYTUMHU BEIWYHMHAMH, CTPOUTH TpaUKH H3YYEHHBIX
3aBUCUMOCTEN (PU3NUECKUX BEINUNH;

XapaKkTepU30BaTh CBOICTBa TeJ, (PU3NYECKHE SBJICHUS U IPOLIECCHI, MCIOJIb3ys OCHOBHBIE IOJOKEHUS MOJIEKYJISIPHO-
-KUHETUYECKOM TEOPUU CTPOEHHUS BEIIECTBA, MPUHUMI CYNEPIO3ULIHUHA IOJed (Ha KadyeCTBEHHOM YpPOBHE), 3aKOH
COXpaHEHUs 3apsAna, 3akoH OMa U1l yyacTka 1enu, 3akoH /[xoynsa—JIeHna, 3aKkoH COXpaHEHUs SHEPTUy, IPA 3TOM J1aBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIIUCBIBATH €0 MaTEMaTUUECKOE BBIPAXKECHUE;

OOBSCHATH (PU3UUECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YMCJIE U B KOHTEKCTE CUTyalllil MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbISBISATh NPUUUHHO-CJIEICTBEHHBIE CBA3H, CTPOUTh OOBSICHEHHE U3 1—2 JIOTMYecKuX MIaroB ¢ onopout Ha 1-2
M3YYEHHBIX CBOMCTBA (PU3UUECKUX SIBICHUM, PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTE;

pemarb pacyéTHble 3aa4u B 2—3 JEHCTBUSA, UCIIONb3YsS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIME (DU3UUECKUE BEIMYMHBL: HA
OCHOBE aHaJM3a YCJIOBMS 33Ja4M 3allMChIBaTh KPaTKOE YCJIOBHUE, BBISBIATH HEJAOCTATOK JAHHBIX IS PEIICHMS 3a7ayH,
BbIOMpaTh 3aKOHBI U (POPMYJIbI, HEOOXOUMBIE [T €€ PEeIIeHUs, TPOBOAUTH PacUEThl M CPABHUBATH MOJIYYEHHOE 3HAUCHHE
(bU3MYECKOI BEIMYMHBI C U3BECTHBIMU JTAHHBIMU;

pacno3HaBaTh MPOOJEMBbl, KOTOPHIE MOXHO PEHIUTh MPU MOMOUIM (PUINYECKUX METOJ0B, HCIOJIb3ys OIMNHCAHHE
MCCJIEIOBAHMUS, BBIICIATH IPOBEPAEMOE MPEAOIOKEHUE, OLIEHUBATh MPABWIIBHOCTD MOPSAIKA MPOBEIECHUS UCCIIEI0BAHNUS,
JieaTh BBIBOJBI,

IPOBOAUTH OMBITHI MO HAOMIOAEHUIO (PU3MUECKUX SBJICHUN WM (PU3UUECKHX CBOMCTB Ted (KamWJUIIPHBIC SBIICHUS,
3aBUCUMOCTh JABJICHHUS BO3[yXa OT €ro 00bEMa, TeMmreparypbl, CKOPOCTHU IpoIlecca OCTHIBAHUS M HarpeBaHUs NpU
U3JTyYeHUH OT 1[BETA MU3JIyYaroliel (morionaronieil) moBepXHOCTH, CKOPOCTh UCHAPEHUSI BOJIBI OT TEMIIEPaTyphl KUJIKOCTU
Y IUIOIIA/IN €€ MIOBEPXHOCTH, SJIEKTPU3ALUS TEJl U B3aUMOJICHCTBUE AJIEKTPUUECKUX 3apsI0B, B3aUMOJAEHCTBHE IOCTOSHHBIX
MarHuTOB, BU3YyaJIU3alldsl MAarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB, JAEMCTBUS MAarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM,
CBOMCTBA AJIGKTPOMAarHMWTa, CBOMCTBA 3JEKTPOJBUTATENsl TMOCTOSHHOIO TOKa): (OpMyIHpOBaTh MpOBEpsSEMbIe
MPEANOoJIOKEeHUs, cOOMpaTh YCTAHOBKY M3 MPEIOKEHHOTO O0OpYIOBAaHMS, OMHCHIBATH XOJ OMNbITA U (POPMYIHPOBATH
BBIBO/IbI;



BBIMIOJHATh TPSIMbIE W3MEPEHUS TeMIepaTyphbl, OTHOCHUTEIBHOM BIAXXHOCTH BO3AyXa, CHJIBI TOKA, HAMNpPSXKEHUS C
UCIIOJIb30BaHUEM aHAJIOTOBBIX MPUOOPOB U AATYUKOB (PU3UUYECKUX BETMUMH, CDABHUBATH PE3YJIbTAThl U3MEPEHUI € yuETOM
3aJIaHHOM a0COJIIOTHOM MOTPELIHOCTH;

MPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTH OJTHOM (PU3UYECKOM BEIMUMUHBI OT JIPYTOil C UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUN
(3aBUCHUMOCTD COIPOTHUBIJICHHS MTPOBOJIHUKA OT €0 JIJTMHBI, MIIOMIA/IA MONEPEYHOr0 CEYEHUS U YACIbHOTO COMPOTUBICHUS
BEIIECTBA MPOBOJHUKA, CUJIBI TOKAa, WAYIIETO uepe3 MPOBOAHHK, OT HAIMpsDKEHHUS Ha TMPOBOJHUKE, HCCIECIOBAHHE
MOCIIEIOBATEIHHOTO U MApaJUIENbHOTO COSAMHEHUN MTPOBOJHHUKOB): TUIAHUPOBATh UCCIIEIOBAHUE, COOMPATh YCTAHOBKY H
BBINOJIHATh U3MEPEHHUs, CIeAysl MPEJIOKEHHOMY IUIaHy, (UKCUPOBATh PE3yJbTaThl MOJTYYEHHON 3aBHUCHUMOCTH B BUJE
TaOJIUI ¥ TpaUKOB, 1€1aTh BHIBOJIBI 110 PE3YyIbTaTaM HUCCIIEI0BAHUS;

IPOBOJUTh KOCBEHHbIE M3MEpEeHUS (U3NYECKUX BeIWYMH (yIelbHas TEIIOEMKOCTh BELIECTBA, CONPOTUBIICHUE
MPOBO/IHMKA, paboTa M MOIIHOCTH SJICKTPUYECKOTO TOKA): IJIAHHPOBATH H3MEPEHHs, COOMpaTh JKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIEAys MPEII0KEHHOW HHCTPYKIIUHU, U BBIYUCIIATH 3HAYCHUE BETTUYHHBI;

COOJTI0IaTh TIPaBUJIa TEXHUKH 0€30MaCHOCTH IIpH padoTe ¢ 1ab0paTopHBIM 000PYI0BAHHUEM;

XapaKTepU30BaTh MPUHIUIIBI AEHUCTBUS U3YUEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOUCTB € OMOPOM Ha UX ONMUCAHUS (B TOM
YyClie: CUCTeMa OTOIUICHHUS JOMOB, TUTPOMETp, MapoBas TypOWHA, ammepMeTp, BOJBTMETP, CUETUMK DICKTPUUIECCKON
DHEPrUu, AJIEKTPOOCBETUTEIbHbIE MPUOOPBI, HArpeBaTENbHbIE  JJIEKTPONPUOOPHl  (NMIPUMEPBI), DIIEKTPUUECKHE
PEIOXPAHUTEH, JIEKTPOMArHUT, dJEKTPOABUTATEh MTOCTOSHHOTO TOKA), UCIOJB3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKUX
SBJICHUI U HEOOX0ANMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOICTBA M M3MEPUTEIbHBbIE MPUOOPHI MO CXEMaM U CXEeMAaTHUYHBIM PUCYHKAM
(PKUIKOCTHBIN TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTATENIb BHYTPEHHETO CTOPAHUS, SJICKTPOCKOI, PEOCTaT),
COCTaBIISITh CXEMBI AJNEKTPUUYECKUX IEMEeH C MOCIeN0BaTeIbHBIM 1 TapaUIeTbHBIM COCIUHEHUEM SJIEMEHTOB, pa3iindast
yCIIOBHBIE 0003HAYEHHUSI JIEMEHTOB JIEKTPUUECKUX LICTICH;

OPUBOJUTH MPUMEPHI (HAXOAUTh MHGOPMAILMIO O MPUMEpax) MPAKTUYECKOTO HCIOIb30BaHUS (PU3NYECKUX 3HAHUN B
MOBCEHEBHOM KU3HU JJIsi 0OecTieueHnsi 0e30MacHOCTH TIPH O0palieHn ¢ IpruOopaMu U TEXHUYECKUMHU YCTPOWCTBAMH,
COXpPaHEHUS 3[IOPOBBS M COOJIIOICHUST HOPM DKOJIOTHYECKOTO MOBEACHUS B OKPYIKAIOIIEH cpee;



OCYIIECTBJIATh MOUCK WHpOpMamu (HU3NIECKOTO cofepkanusi B MIHTepHETe, Ha OCHOBE MMEIONIUXCS 3HAHUU M IMyTEM
CpaBHEHUS JOTIOJHUTEIHHBIX HCTOYHUKOB BBIJCIATH HH()OPMAITHIO, KOTOPAs SBISCTCS MPOTUBOPEUUBON MITH MOXKET OBITH
HEJIOCTOBEPHOM;
UCIIOJIb30BaTh MPHU BBIMOJHEHUM YYEOHBIX 3aJaHUil HAay4YHO--TIOMYJSIPHYIO JUTEpaTypy (HU3MYECKOTO COJEp KaHMs,
CIIpPaBOYHBIE MaTepHalibl, pecypchbl cetu MHTepHeT, BianeTh NpuéMaMu KOHCIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIE TMCbMEHHBIE U KPATKUE YCTHBIE COOOIICHUs, 0000111ast MHPOpMAITUIO U3 HECKOJIBKUX UCTOYHUKOB
bu3MUecKoro coaepkaHusi, B TOM YHCIE MMyOJMYHO MPEACTABIATh PE3YNbTaThl MPOEKTHOW WU HCCIEA0BATEIbCKOM
NESATEeIbHOCTH, MPU 3TOM TIPAMOTHO HCIOJIb30BaTh M3YYCHHBIA MOHSATUWHBIN ammapar Kypca (U3UKH, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALINE;
MIPU BBIMOJHEHUHN YUE€OHBIX MPOCKTOB M UCCIEAOBAHUN (PU3UYECKUX MPOIECCOB PACHPEACIATh 00S3aHHOCTH B TPYIIIE B
COOTBETCTBHHM C MOCTABJICHHBIMU 3a/1a4aMU, CJICAUTh 32 BHIMOJHEHUEM TJIaHa ICHUCTBUM U KOPPEKTUPOBATH €ro, aJICKBATHO
OIICHMBATh COOCTBEHHBIN BKJIAJ B JIEATEIHLHOCTh TPYIIIbI, BHICTPAUBATh KOMMYHUKATHBHOE B3aWMOJCHCTBUE, MPOSBISS
TOTOBHOCTH pa3pemniaTtb KOH(IUKTHI.

K koHily 00y4yeHust B 9 Kjiacce nmpeIMETHbIE PE3YJIbTAThl HA 0A30BOM YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTh
y 00y4Yarmuxcs YMEHUM:
WCIIOJIB30BaTh MOHATHS: CUCTEMA OTCUETA, MaTepUANIbHAS TOUKA, TPACKTOPHS, OTHOCUTEILHOCTh MEXAHUYECKOTO IBUKEHUSI,
nedopmarius (ynpyrasi, IiiacTUYecKas), TPeHHUE, IIEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTh U TEPETpy3KH, IIEHTP
TSDKECTH, a0COFOTHO TBEPJIOE TENO, IICHTP TSHKECTH TBEPOTO TeJa, PABHOBECHE, MEXAHHUYECKUE KOJIeOaHUs ¥ BOJTHBI, 3BYK,
WH(Ppa3BYyK W YIABTPa3BYK, D3JEKTPOMArHUTHBIC BOJHBI, IIKaJIa JJICKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh H
JaTbHO30PKOCTh, CIIEKTPhI UCITYCKAHUSI U MOTJIONIECHHUS], alibda-, 0eTa- U raMMa-u3Iy4eHUs, U30TOIbI, S/IepHAasi JHEPreTHKa,;
paszinyath SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE JIBUKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE
JBIDKEHUE, CBOOOJHOE TAJCHHE TEJl, PABHOMEPHOE IBMIKEHHWE MO OKPYKHOCTH, B3aUMOJICHCTBUE TEJ, PEAKTHBHOE
JBIDKEHUE, KoJie0aTeNbHOE ABMKEHHUE (3aTyXarollue M BBIHYXKIEHHBIC KOJeOaHMs), PE30HAHC, BOJIHOBOE JBUKCHHE,
OTpa)X€HUE 3BYKa, MPSIMOJIMHEHHOE pACTIPOCTPAHEHHUE, OTPAXKEHHUE U MPETIOMIICHUE CBETA, MOJHOE BHYTPEHHEE OTPAKEHUE
CBETa, pPAa3lOKEeHUE OeNoro cBeTa B CHEKTP U CIOXKEHUE CHEKTPaJbHBIX IIBETOB, JUCIEPCHsS CBETa, E€CTECTBEHHAs



PaOaKTUBHOCTH, BOSHUKHOBEHHUE JIMTHEWUATOTO CIICKTPA U3IIYICHHS ) TIO OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, ICMOHCTPUPYIOIIUX JaHHOE (PU3UIECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYCHHBIX (DU3UYECKUX SIBIICHUN B OKPY’KAIOIIEeM MUpPE (B TOM 4ducie (GU3UICCKUE SBICHUS B
IPUPOJIC: TMPWIMBBI U OTJIHUBBI, JNBIKEHUE TUTaHeT CONHEYHON CHUCTEMBI, pEaKTHBHOE IBWKCHHE >KHBBIX OPTaHHU3MOB,
BOCTIPUSATHE 3BYKOB JKHBOTHBIMH, 3€MJICTPSCEHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, X0, I[BETA TEJI, ONTHYECKUE SIBIICHUS B
npupoje, OMOJOTUYECKOE IEHCTBHE BHUIAMMOTO, YIbTPadHOJIETOBOTO M PEHTTEHOBCKOTO W3IyYEHUW, €CTECTBCHHBIN
PaIMOAaKTUBHBIN ()OH, KOCMHUYECKHUE YUY, PAAHOAKTHBHOE M3IyUEHUE TPUPOTHBIX MUHEPAJIOB, IEHCTBHE PaIHOAKTUBHBIX
U3ITyYeHU Ha OPraHu3M 4YelIoBeKa), IPU ATOM MEPEBOAUTH MPAKTUUECKYIO 33/1a4y B YU€OHYIO, BBIIEISATh CYIIECTBEHHbBIC
CBOICTBA (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

OIKCHIBATh M3YUYCHHBIC CBOMCTBA TN U (PU3UUECKUE SABJICHUS, UCTIONB3Ysl (PU3NUECKUE BETUYUHBI (CPEIHSISI 1 MTHOBEHHAs
CKOPOCTb Teja MPU HEPAaBHOMEPHOM JIBM)KCHHUH, YCKOPEHHE, ITepEMEIICHUE, IMyTh, YIJI0Bas CKOPOCTh, CHJIa TPCHHS, CHJIa
YOPYTOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOIHOTO TAJCHH, BEC Tella, UMITYJIbC TeJla, MMITYJIbC CHJIBI, MEXaHHYeCKas
paboTa 1 MOIITHOCTh, TOTEHIIMAIbHAS PHEPTHUS TeJIa, TOAHITOr0 Ha/l TOBEPXHOCTHIO 3€MJIH, TOTCHIIMAIbHAS DHEPTHUS CKATOM
NPYXKUHBI, KUHETHUYECKash JHEPrus, MOJHAs MEeXaHWYecKas JHEeprus, MEpHoj W YacToTa KoJeOaHWil, JUIMHA BOJHBI,
I'POMKOCTB 3ByKa M BBICOTa TOHA, CKOPOCTH CBETA, MOKA3aTENh IPEIIOMIICHUS CPEIbI), PU OMMCAHWUH MPABIIILHO TPAKTOBAThH
(GU3UYECKUI CMBICIT UCIOJIB3YEMBIX BEJIMYHMH, O0O3HAYCHHUS W CIWHUIBI (PU3MUYECKUX BEIWYWH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIONIUE JTAHHYIO (PU3WYECKYIO BEIIMYMHY C IPYTUMHU BETUYMHAMH, CTPOUTH TpaHUKH M3YYCHHBIX 3aBHCHUMOCTCH
(U3UYECKUX BEIIMYHH,

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBICHHS W TPOIECCHI, MCIOJB3YysSd 3aKOH COXpPAHEHUS JHEPTUH, 3aKOH
BCEMHPHOTO TATOTCHHS, MPUHIIUAI CYNEPIIO3WIIMKM CHJI, TIPUHITUI OTHOCUTEIbHOCTH [ amwmies, 3akoHbl HprOTOHA, 3aKOH
COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAKCHUS M MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsI0BOTO U MAaCCOBOTO YHCEIT
pU SIZICPHBIX PEAKIUSAX, TPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA W 3aMHCHIBATh €r0 MaTeMaTUYeCKOe
BBIPKCHHUE;

OOBSCHATHh (PU3NYECKUE MPOIIECCH U CBOMCTBA TEJ, B TOM YUCIE U B KOHTEKCTE CUTYaIMi MPAKTHKO-OPUEHTUPOBAHHOTO
XapaKTepa: BBIABIIATH MPUIMHHO--CIICACTBCHHBIC CBSA3H, CTPOUTH OOBICHEHHE M3 2—3 JIOTMYECKHX IIAaroB C OMopou Ha 2—3
W3YYCHHBIX CBOMCTBA (PU3UUECKUX SBICHUM, (DU3MUECKUX 3aKOHOB MU 3aKOHOMEPHOCTEI;



pemiath pacy€THbIC 3a/1a4M (OMUpPAIOIIHecs Ha CUCTEMY U3 2—3 ypaBHEHHIA ), HCTIONb3Ys 3aKOHBI U ()OPMYJIbI, CBA3BIBAIOIINE
¢u3znyecKrue BETUYMHBI: HA OCHOBE aHAJN3a YCIOBUS 3a/1auMl 3allMChIBaTh KPATKOE YCJIOBUE, BBISBISATH HEAOCTAIOUINE WIIN
M30BITOYHBIE JTAHHBIC, BHIOUPATH 3aKOHBI U (HOPMYJIBI, HEOOXOAMMEIE IS PEUICHHUS, MPOBOJNUTH PACUYETHI M OIICHUBATH
PEATUCTUIHOCTH TIOJTYYCHHOTO 3HAYCHUS PU3NICCKOM BETUIHHEI,

pacrmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh MPH TOMOIM (U3HUYECKUX METOMIOB, HCIONB3Ysl OIMCaHUE
UCCJICTIOBAHMSI, BBIJICISITh IPOBEPSIEMOE MPEATNOI0KEHUE, OLICHUBATh MPABUIBLHOCTD MOPSIKA MTPOBEICHUS UCCIIEI0OBAHUS,
JIeNIaTh BBIBOJIBI, MHTEPIIPETHPOBATH PE3YJIbTAaThl HAOIFOICHUH U OIBITOB;

IPOBOJUTH OMBITHI M0 HAOMIONEHHUIO (PM3UYECKUX SIBICHUM WM (U3UYECKUX CBOMCTB TeN (M3Y4YE€HHE BTOPOrO 3aKOHA
HploTOHA, 3aKOHA COXpaHEHHS PHEPIUHU, 3aBUCHMOCTH IEpuoja KojeOaHui NMPYKHUHHOTO MasTHHUKA OT MAacChl Tpy3a U
KECTKOCTH TPYKUHBI U HE3aBUCHMOCTHh OT aMIUTUTYABI MallbIX KOJIEOAHWH, MPSMOIUHEHHOE pacIpOCTpaHEHUE CBETa,
pas3ioxeHne Oenoro cBeTa B CHEKTP, M3yUYeHHE CBOWCTB M300paKEHHs B IJIOCKOM 3€pKaje W CBOMCTB HM300pa’KeHUS
npeaMeTa B coOuparoiei TruH3e, HabI0JeHNe CTIUIONIHBIX 1 JIMHEHYAThIX CIIEKTPOB U3ITyUEHHs): CAMOCTOSTEIBHO COOUPATh
YCTaHOBKY U3 U30BITOYHOTO HaOOpa 000PyAOBaHUS, OTIMCHIBATH X0 OMbBITA U €T0 PE3yIbTaThl, (HOPMYITUPOBATH BHIBOJIBL;
POBOJUTH MPH HEOOXOAMMOCTH CEpUI0 TPSMBIX H3MEpPEHH, ONpeneNsis CpeaHee 3HaYeHHE H3MEPSIEeMOW BEIHMYUHBI
(bokycHOe paccTosiHUE cOOMparoIeH JIMH3bI), 000CHOBBIBATH BHIOOP Crioco0a M3MepeHus (U3MEPUTEIBLHOIO Mpudopa);
TIPOBOIUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NICCKHUX BEIIMYHMH C HCITOJIb30BAaHUEM TPSMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH
OT BPEMEHHU MPHY PaBHOYCKOPEHHOM JIBIKEHUH 0€3 HauaabHON CKOPOCTH, IEPUO/Ia KOJIeOaHN MaTeMaTUYECKOTO MassTHUKA
OT JJIMHBl HUTH, 3aBHCHUMOCTH yIJIa OTPaXCHHs CBETa OT yIVia MAJCHUS W yIJia TMPENIOMICHHsS OT YIJia MaJCHUs):
IUTAHUPOBATh MCCIICIOBAHNE, CAMOCTOSITENILHO COOMPATh YCTAaHOBKY, (PUKCUPOBATH PE3YIbTATHI MOTYIEHHONW 3aBHCUMOCTH
(U3NYECKUX BEJTUYMH B BHJIC TAOIHII ¥ rpaUKOB, IEIaTh BBIBOBI 110 PE3yJIbTaTaM UCCIICAOBAHUS;

IPOBOJIUTh KOCBEHHBIC M3MEPCHUs (DU3MUECKUX BEIUYWH (CPEIHSS CKOPOCTh M YCKOPEHHUE Tella TP PAaBHOYCKOPEHHOM
JIBM)KEHUH, YCKOPEHUE CBOOOTHOTO IMAJCHHS, KECTKOCTh MPYKUHBI, KOA(Q(OUIIMCHT TPEHUS CKOJIBKEHUS, MEXaHHUECKas
paboTa W MOIIHOCTh, YaCTOTA W IMEPHOJ KOJeOaHW MATeMaTHYeCKOTO M TPYKWHHOTO MasTHHUKOB, ONTHYECKAas CHIIA
coOmparomiell JIMH3bI, PaJuOAKTHBHBIN (DOH): IIAHUPOBATH H3MEpPEHUs, COOMpPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY H
BBIMOJIHATh HM3MEPEHUS, CJCIys MPEIJIOKCHHON WHCTPYKIMH, BBIUUCIIATh 3HAYCHUE BEJIIMYMHBI W AHAJIM3UPOBATH
MOJTyYEHHBIC PE3YJIbTAThI C YIETOM 33JaHHON MOTPEIIHOCTH U3MEPEHUIA;

cOOJI0aTh MIPaBHJIa TEXHUKH O0€30MacHOCTH MPHU padoTe ¢ JIabopaTOPHBIM 000PYI0BAHUEM;



pa3ianyaTh OCHOBHBIE NMPU3HAKU H3YyUYEHHBIX (U3NYECKUX MOJENCH: MaTephalibHas TO4YKa, abCONIOTHO TBEPIOE TeEJO,
TOYEYHBII HICTOYHUK CBETA, JTy4, TOHKAs JIMH3a, IUIAHETapHAas MOJEJIb aTOMa, HYKJIOHHAs MOJIEJIb ATOMHOTIO $/1pa;
XapaKTepU30BaTh MPUHIUIIBI ACHCTBHS U3YUCHHBIX MPHOOPOB U TEXHUUYECKUX YCTPOMCTB € OMOPOM HAa UX OMUCAHUS (B TOM
quclie: CHUIOMETp, JATYMKU TOJIOKEHUsSI, PACCTOSIHUS M YCKOPEHUS, PakeTa, 3XO0JIOT, OYKH, MEPHUCKOI, (oToammapart,
ONTUYECKUE CBETOBOBI, CIHEKTPOCKOI, IO3UMETp, KaMepa BuibcoHa), HCIONb3ys 3HaHUS O CBOMCTBAX (PU3MYECKUX
SIBIICHUI 1 HEOOX0IMMBbIE (PU3HMUECKHE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXE€Mbl M CXEMATHYHBIE PUCYHKHM HM3YUYEHHBIX TEXHUYECKUX YCTPONCTB, M3MEPUTENBHBIX MPUOOPOB U
TEXHOJOTMYECKUX MPOLECCOB MPHU PELICHUU Y4YEOHO--MPAKTUYECKUX 3a/]ay, ONTUYECKHUE CXEMbI IJIs HOCTPOEHUS
n300pakeHU B MJIOCKOM 3epKajie U coOMparomien J1H3E;

IPUBOJUTH MPUMEPHI (HAXOAUTHh MHPOPMALMIO O MPUMEpax) MPAKTUYECKOTO HCIONIb30BaHMUS (PU3NYECKUX 3HAHUN B
MOBCEIHEBHOMN XKU3HU JJIsl 0OecrieueHns] 0€30IacCHOCTH MpH OOpallleHnH ¢ TpruOOpaMu U TEXHUYECKUMHU YCTPOKWCTBAMM,
COXpaHEHUS 3JI0POBbs U COOIIOACHHS HOPM DKOJIOTMYECKOT0 TIOBEACHHS B OKPYXKAIOIEH CpeJIe;

OCYILECTBISATh MOUCK MH(POpMALMKN (PU3NYECKOro cojepxkaHusi B HTepHETe, caMOCTOSTENIbHO (GOPMYIUPYsl MOUCKOBBIN
3arpoc, HaXOAWTh IMYTH ONPENEICHUsS JOCTOBEPHOCTH MOJIYyYEHHOW HMH(pOpMalUMu Ha OCHOBE HMMEIOIIMXCS 3HAHUU U
JOTIOJTHUTEBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPU BBINOJHEHUM YYEOHBIX 3aJaHUil HAay4YHO--TIOMYJSIPHYIO JUTEpaTypy (U3MYECKOTO COJEp KaHMS,
CIIPABOYHbIE MaTepHalibl, pecypcbl ceTu MHTepHeT, Bianerh NpuéMaMud KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIC NMHCHMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE HH(POPMAIMM U3 HECKOJbKMX HCTOYHHUKOB
bu3nuecKoro coaepxkaHusi, MyOJIUYHO NMPEACTABIATh PE3YIbTaThl MPOESKTHON MJIM UCCIIEI0BATENbCKON IEATEIbHOCTH, PU
TOM TPAMOTHO HCIMOJb30BATh H3YUYEHHBIM MOHSATUMHBIN ammapaT H3ydyaemoro paszaena (U3MKH W COMPOBOXKIAThH
BBICTYIUICHHE MIPE3EHTALMEN ¢ YYETOM OCOOCHHOCTEHN ayAUTOPUH CBEPCTHHUKOB.

TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

‘ ‘ ‘ KoanuecTBo yacoB




Ne HaumeHnoBaHue pa3esioB U TeM DJIeKTPOHHbIE
n/n NMPOrpamMMbl Beero Kontpoabubie, IIpakTnyeckmne (mudposbie)
padoTshI padoThI o0pa3oBaTe/bHbIE
pecypchbl
Pa3nen 1. ®u3uka u eé posib B NO3HAHUHM OKPY:KAKOIIEr0 MHPa
bu6mmoreka [IOK
11 PH3HKA - HAYKa O IpHpOIe 2 0 0 https://m.eds00.ru/7f416194
bubmuoreka [JOK
2
12 DH3HNCCKHE BEIIMIHHI 0 0 https://m.eds00.ru/7f416194
. bubmuorexa [JOK
2 1
1.3 EcrecTBeHHOHAay4HBIH METO/ MO3HAHUS 0 httos://m.edsoo.ru/ 7416194
Hroro mo pazueny 6
Pasnea 2. [lepBoHayaibHbIE CBeJICHUS 0 CTPOCHHH BellleCTBA
bu6mmorexa [IOK
21 CTpockue BetecTsa L 0 1 https://m.eds00.ru/7f416194
29 JIBr>KeHWE M B3aUMOJICMICTBUE YaCTHI] 2 0 1 bubnuoteka [JOK
' BelecTBa https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2 1 1
2.3 ArperaTHble COCTOSIHUSI BEIIECTBA https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pasnen 3. /IBukeHre U B3aUMO/1eiiCTBHE TeJl
bu6mmorexa [IOK
3.1 Mexanrieckoe ABIKCHAE 3 0 . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
4 0 1
3.2 Mrepuus, macca, m10THOCT https://m.eds00.ru/7f416194
bu6mmorexa [IOK
14 1 2
3.3 Cuna. Bupe cun https://m.eds00.ru/7f416194
Hroro no pazneny 21

Pasznea 4. /laBjienne TBEPABIX TeJl, JKMJAKOCTE U ra3oB



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

41 [asnenue. llepenava naBneHust TBEpAbIMU 3 1 bubnunoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlasnenue xuKoctn > 0 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
4.3 ATMochepHOe aBicHHe 6 . https://m.eds00.ru/7f416194
44 JleficTBHE XKUJIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnmoreka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro mo pasueny 21
Pa3pnen 5. PaGoTra 1 MOIHOCTB. JHeprus
bu6mmoreka [IOK
> Pabora u mompocTs 3 . https://m.edso0.ru/7f416194
bu6mmoreka [IOK
5.2 Hpocteie Mexanm3mb! > . https://m.edso00.ru/7f416194
bu6mmoreka [IOK
53 Mexanmueckas SHeprus 4 0 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 15



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

8 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m IporpaMmb1 Beero KO;ITpOJIbeIe HpﬁaKaneCKne 0GPA30BATEIBLHBIE
padoTsI padoThI pecypesI
Pa3nes 1. TenJioBble siBJIeHUS
. bubmuorexa [JOK
11 CTpoenne i CBOHCTBA BemIeCTBa ! 0 0 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Terople nporeccy! 21 1 > https://m.edsoo.ru/7f4181ce
Hroro 1o pasueny 28
Pa3pnen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DIeKTpUUYECKHE 3apsiabl. 3apsHKEHHBIE Tela U 7 0 1 bubnuorexa [JOK
' X B3aMMO/ICVICTBUE https://m.edsoo.ru/7f4181ce
. N bubmuorexa [JOK
2.2 [TocTOSIHHBIH IMEKTPHUUECKUI TOK 20 1 7 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
2.3 MaruuTHbIe sBaCHHA 6 1 15 https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 IMEKTPOMATHHTHAS HHIYKIHS 4 0 0 https://m.edsoo.ru/7f4181ce
Wroro no pazmeny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KVIACC

KoanyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m IporpaMmb1 Beero KO;ITpOJIbeIe HpﬁaKaneCKne 0GPA30BATEIBLHBIE
padoTbI padoThbI pecypeb
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHn4ecKkoe IBUKEHUE U CIIOCOOBI €0 10 0 1 bu6mmoreka [IOK
' O CAaHUS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
2 1
12 Bsaumonencraue Ten 0 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1
13 3aKOHEI COXpaHeHMA 0 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexann4yeckue Ko1e0aHUs M BOJHBI
bu6nmoreka [JOK
7
2.1 Mexanuaeckue konebanus 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
: . 8 1
2.2 Mexanureckue BOJHL. 3ByK 3 https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 15
Pasnen 3. DieKTPOMArHNTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE 1 6 0 2 bubnmoreka [JOK
' JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 6
Pa3znen 4. CBeToBbIE SIBJICHUS
bu6mmoreka [IOK
6 0 2
4.1 3aKOHBI pacpOCTPAHEHHUS CBETA https://m.edsoo.ru/7f41ada6
bu6mmorekxa [IOK
: 6 0 3
4.2 JIuH3BI U ONTUYECKHE TPUOOPHI https.//m.edsoo.ru/7f41ada6
4.3 Paznoxxenue 6emoro cBeTa B CIEKTP 3 0 2 bubmioreka LIOK

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



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

Hroro no pazneny

15

Pa3nea 5. KpanroBble ABJIeHUA

5.1 HcnyckaHue U TIOTJIONIEHHE CBETa aTOMOM 4 1 BH6J_IHOTeKa IOK
https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHye aTOMHOIO s/1pa 6 1 Eﬁfﬁ?ﬁgﬁﬁ f412426
53 | facpsic peakin 7 ! Pipsim dson T 1adas
Hroro mo paszaeiny 17
Pa3nes 6. [loBTOpuTe1bHO-0000 1AM MOAYJIb
6.1 [ToBTOpeHue u 06001IeHUE COAEePKAHUS 9 2 bubnuorexa [JOK
Kypca pusuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Guzuka, 9 knacc/ [epoikun A.B., I'yrHuk E.M., O611ecTBoO ¢ orpaHuYeHHOM
OTBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe obiecTBo «M31aTebcTBO
«IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

9 KJIACC
Jlykamuk B.1. COopHHK BOIIPOCOB U 3aj1a4 10 ¢uszuke. 7-9 k1. — M.:
ITpocsenienue, 2010. —192c¢.

KoHTpoibHBIE U caMOCTOsITENIbHBIEC Pa00THI 10 GU3uKe. 9 Kilacc: K y4eOHUKY
A.B. Ileppiuikuna, E.M. I'ytHuk «®usnka 9 knace» / O.U. I'pomneBa. — M..:
N3natenscTBO «OK3amen», 2014.

TecTsl o pusnke. 9 kinace: k yueonuky A.B. Ilepsimkuna, E.M. I'yTHuk
«Du3uka

9 knace» / O.M. I'pomueBa. — M.: M3znarenscTBo «OK3amen», 2010.

®dusuka. 9 kinacc. TemaTuueckue TECTOBbIC 3a/1aHus 715 ToAroToBkU K ['MA. /
aBT.- cocT.: M.B. boitnenko, O.H. Mupomikuna. — fpocnasie: OO0 «Akagemus
pazButus», 2014.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

9 KJIACC
1. BuaeoonsIThl Ha ypokax. — Pexxum noctyma: http://fizika-class.narod.ru

2. Equnast koutekius mudpoBeIX 00pa30BaTeabHBIX PECYPCOB. — Pexkum
nocryma: http://school- collection.edu.ru

3. MnTepecHbie MaTepuabl K ypokaM (GU3MKH MO TeMaM; TECThI [0 TeMaM;
HarJsIIHbIe TocoOus K ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

4. Iludpossie oOpazoBaTenbHbIE pecypchl. — Pesxxum mocTyma:
http://www.openclass.ru

5. DnexktpoHHbIe YueOHUKH 0 pusnke. — Pexum gocryna: http://www.fizika.ru

6.Juctanumonnas mkosia Ne368 http://moodle.dist-368.ru/ OTKpbITHIN Kiacc.
CereBoe 0OpaszoBarebHOe coo01ecTBo. http://www.openclass.ru/node/109715



7. Enunas KosuteKius mudpoBbIX 00pa30BaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanpHbI IEHTP HHGOPMAITMOHHO-00Pa30BaTENbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Unteprer ypok. http://interneturok.ru/ru/school/physics/

10. I'azera «1 cenTa0ps» marepuansl o gusuke. http://archive.1september.ru/fiz
11. Aaumanuu pusndeckux o0beKTOB. http://physics.nad.ru/

12. XKuBas ¢pusuka: o0Oyvarorias nporpamma. http://www.int-edu.ru/soft/fiz.htmi

13. ®uszuka.ru. http:// www.fizika.ru/
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