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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IMOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHON IMPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenogasanus yueOHoro npeamera «DOusukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYalOIUXCS W OpraHU3alui0 H3YYCHHS
Gu3MKN Ha NEATEIbHOCTHOM OcHOBE. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YeHHUS, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuIaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYCHUS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs MPEAMETHOTO COACPKAHHS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroIINXCs.

[TporpamMma mo ¢usuke pazpaboTaHa € LENbI0 OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

®du3urKa SIBISIETCS] CHCTEMOOOPa3YIOIIUM ISl €CTECTBEHHO-HAYYHbIX Y4eOHbIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUIH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 pU3HUecKoil reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpa, IPEJOCTaBsieT Hauboliee sICHbIE
oOpa3sLbl MPUMEHEHUsI HAYYHOr0 METO/a MO3HAHUsA, TO €CTh Croco0a MOJydYeHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

OpHa W3 TIaBHBIX 3a/ad (PU3UYECKOTO OO0pa30oBaHUS B CTPYKTYpEe OOIIETOo
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHOH TPaMOTHOCTH H
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIICYIOIMMH KOMITETEHTHOCTSIMHU, XapaKTEPHU3YIOIUMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

HAYYHO OOBACHATD SIBJICHUS;

OLICHWBATh U TIOHUMATh OCOOCHHOCTH HAyYHOTO MCCIIEAOBAHNS;
WHTEPHPETUPOBATh JaHHBIE M MCIOJb30BaTh HAy4yHbIE JOKa3aTeabCTBA IS
MOJTyY€HUs BHIBOJIOB.

[lenmn wsyueHus GU3MKA HA YPOBHE OCHOBHOTO OOIIETro 0O0pa3oBaHUS
ompenenensl B Konuenmuum npenogaBanust yueOHoOro mnpeamera «®Pusnka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrOIIUX
OCHOBHbBIE  00I11€00pa3oBaTeNbHbIe MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



Komnernn Munncrepersa npocsemienust Poccuiickoit denepanuun (mpoTokos ot 3
nexadps 2019 r. Ne [1K-4BH).

Henu uzyvyenus puznku:
npuoOpeTeHNe MHTEpeca M CTPEeMJICHUS OOydYaloMXCSd K HAyYHOMY H3YyUYECHHIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUH O HAYYHOM METOJe TO3HaHHA U (OPMHUPOBaAHHE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
dbopMHpoBaHHEe HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa H3yYEHUS OCHOB
CTPOEHHUS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;
dbopMupoBaHUE TPEACTAaBICHUNH O pPOIM (QU3UKA I Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;
pa3BUTHE MPEICTABICHUN O BO3MOXKHBIX cepax Oyaymend npopeccuoHaIbHOU
JESTEIIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOJATOTOBKA K JalIbHEHIIEMYy OOY4YEeHHIO B
HTOM HAIPaBIICHUU.

JlocTxeHne 3TUX Iiesied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIEAYIONUX 3a1aY:
npuoOpeTeHne 3HAHWW O JMCKPETHOM CTPOSHUHM BEIIECTBA, O MEXaHHUYECKHX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SBJICHUSIX;

NpUOOpPETEHNE YMEHHMM OIUCHIBAaTh U OOBACHATH (PU3UUYECKHE SIBICHUS C
UCTIOJTb30BaHUEM TIOJTYUCHHBIX 3HAHUI;,

OCBOEHHE METOJOB PEIICHUS] MPOCTEHIINX PacUETHBIX 3a7ad C HCIOJIb30BAaHUEM
bU3HMYEeCKUX MOJIENIEeH, TBOPUECKUX U MPAKTUKO-OPHUEHTHUPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHM HAOIIOJATh TPHUPOJHBIC SIBICHUS U BBITIOJHATH OIBITHI,
J1abopaTtopHble pabOThl U 3KCIEPUMEHTAIbHbIE HCCIEA0BAHUS C UCIIOJIb30BAHUEM
U3MEPUTENbHBIX TPHOOPOB;

OCBOEHHUE MTPUEMOB paboThl ¢ HHGOpMaLIUEeH (PU3UUECKOTO COACPKAHMS, BKIIIOYAs
WH(OPMAITUI0O O COBPEMEHHBIX JOCTIKEHUSX (PU3MKH, aHAIM3 U KPUTHUIECKOE
OIICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO cO cdepamu npodhecCHOHANTBHON IeATeIbHOCTH, CBS3aHHBIMH C
GU3UKON, W COBPEMCHHBIMH TEXHOJIOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
(bu3MYeCcKO HAYKH.

Ha w3yudenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HENEN0), B §
KJ1acce — 68 yacoB (2 vaca B Hezeno), B 9 kinacce — 102 ygaca (3 yaca B HeJeto).

[Ipennaraemsiii B mporpamMmMe no (pu3HuKe nepeyeHs JadopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOCHHOCTEM
o0yyJaromuxcs, CHUcKa SKCIEPUMEHTATBHBIX 3a/laHu, MpeIaraéMblX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXAHUE OBYUEHUA
7 KUIIACC

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

®usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HYECKHUE SBIICHUS:
MEXaHUYECKHUE, TEIIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue @uanyueckux BelWyuH. DuUznyeckue
npubopsl. [lorpentHocts u3mMepeHuit. MexxayHapoaHas cuctemMa eIMHHII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4aloT MPUPO.Y.
EcTecTBEHHO-HAYUYHBIM METOJl IMO3HAHUA: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HabmogaeMoro aByieHus. Onucanue GU3NYECKUX SIBJICHUN ¢ IOMOUIbIO MOJIETIEH.

Jlemoncmpayuu.

MexaHuueckue, TEMIOBbIE, JEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
®duznyeckue npuOOPkI U MpoIeaypa IPSIMbIX U3MEPEHUN aHATOTOBBIM U IU(POBBIM
prudOpPOM.

Jlabopamopnvie pabomul u onvimaol.

Omnpenenenre 1EHb AeEHUS Kbl U3MEPUTEIBHOI0 Ipudopa.

N3mepeHne pacCcTOSHUIN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Omnpenenenue pasMepoB MaJIbIX TEJ.

N3mepeHne temmnepaTypbl MpPU MOMOIIU KUJKOCTHOTO TEPMOMETpPA U JIaT4MKa
TEMIIepaTyphl.

[IpoBeneHne nccieIoBaHMs MO MPOBEPKE TMIOTE3BI: JAIBHOCTH IOJETA IIAPHKA,
MYIIEHHOT'O0 TOPU30HTAJIBHO, TEM 00JIbIIIE, YeM OOJIbILIE BHICOTA MTYCKA.

Paznen 2. IlepBoHayajibHbIEe CBeE€HUS 0 CTPOEHUM BelllecTBa.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
TeMriepaTtypoil. bpoyHoBckoe mBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBs3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Hemoncmpayuu.

HaGmronenre 6poyHOBCKOTO JIBUKEHUS.
HaGmonenne nuddysuu.



HaOnronenue sBieHUM, OOBACHSIOMIUXCA NPUTSKEHUEM WA OTTAJIKMBAHUEM
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.

Pa3nea 3. /IBuskeHue 1 B3aUMOAEHCTBHE TeJl.

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

SlBnenue wuHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
W3MEHEHUSI CKOPOCTH JBWKEHMS Teil. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIC
o0BbEMa BelleCTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. Chila ynpyrocTd M 3aKOH
['yka. 3MepeHue CWiibl ¢ TOMOUIBIO AUHAMOMETpA. fIBICHHE TATOTECHHUS W CUJa
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. HeBecomocts. Crioxkenne
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.

Hemoncmpauuu.

HaOmroienre MexaHu4ecKoro ABUKEHUS Tea.

N3mepenre CKOpOCTH NMPSAMOJIMHEUHOTO JBUKEHUSL.
HabGnronenue siBjieHUST HHEPIIHH.

Hab6nronenune n3MeHeHust CKOPOCTH MPU B3aUMOJICHCTBUH TEIL.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TE.

CrnoeHune CHJl, HaIllPaBJICHHBIX IO OJJTHOM MPSMOM.

Jlabopamopuvie pabomul u onvimol.

OnpeneneHue CKOPOCTU PaBHOMEPHOTO JBUKEHUS (IIApUKA B HKUIKOCTH, MOJEIU
AIEKTPUYECKOTO aBTOMOOMIIS M TakK Jiajee).

Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUS OpyCcKa WITM IIapUKa M0 HAKIOHHOM
IIJIOCKOCTH.

OmnpeneneHue MIOTHOCTH TBEPAOTO Tea.

OnbITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsKeHUs (medopmariuu) mpyKUHBI
OT IPUJIOKEHHON CUJIBL.

OMnbIThI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CUJIBI TPEHUS CKOJIBKEHHUS OT BECA TeNa
Y XapaKTepa CONPHUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znea 4. JlaBjieHue TBEPABIX TeJl, JKMAKOCTEH U ra3os.

JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBETTWYCHUS aBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUs raza oT o0bEma, Temmneparyphl. llepenaua naBieHus



TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MaIuHbBI. 3aBUCUMOCTh JaBJICHUS JKUJIKOCTH OT TayOuHBI. [mapocraTudeckuit
napagokc. CoolOuaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3NyIIHOM 00o0sioukn 3emiu. OmnbiT Toppuyennu. M3mepenue arMmochepHOro
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[TpuGops! 17151 U3MEpEeHUs aTMOCPEPHOTO TABICHHUS.

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

Jemoncmpayuu.
3aBUCUMOCTbB AABJIEHUSA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBauyueckunt mpecc.

[IposiBrieHne nercTBUsS aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKHUBAIOUIEH CUJIBI OT O0OBEMA MOTrPYKEHHOM 4YacTH Tena M
IJTIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITANKHUBAIOLIEN CUIIBI BECY BBITCCHEHHOU JKUIKOCTH.

VYcioBue IUIaBaHUS TEJI: IUIABAHUE WM TOTPYXKEHUE Tell B 3aBUCUMOCTH OT
COOTHOILIEHHUSI TUIOTHOCTEU TEJIA U JKUIKOCTH.

Jlabopamopuwie pabomul u onvimel.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00BbEMA MOTPYKEHHOU B
JKUJIKOCTh YaCTH TeJa.

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

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLICH CHJIBI, JEHWCTBYIOIIEHM Ha TEIO B
YKUJIKOCTH, OT MACCHI TeJa.

OMNbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh BBITAIKUBAIOLIEH CUIIbL, JEHCTBYIOLIEH
Ha TEJI0 B XHUAKOCTH, OT 00bEMA MOTPYKEHHOW B JKUJIKOCTh YAaCTU Tejla U OT
TJIOTHOCTH >KUIKOCTH.

KoncTpynpoBanue apeomeTpa WM KOHCTPYUPOBAHHUE JIOJKU U OMNPENEIICHHE €&
IPYy30II0ABEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocTtbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbryara. [ [pumeHeHue mpaBusia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe
npasuiio» Mexanuku. KITJ[ mpocteix Mexanu3zmos. [IpocTbie MexaHHU3MbI B OBITY U
TEXHUKE.



Mexannueckass dHeprusa. KuHeTtmyeckas W NOTEHUMAIbHAS DHEPIHUS.
[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 TOBEPXHOCTH.
HccnenoBanne ycioBHil paBHOBECHS pblyara.
N3mepenne KII/] HaKIIOHHOM MJIOCKOCTH.
N3ydeHne 3aK0Ha COXPAHEHHSI MEXaHUYECKOU DHEPTUU.
8 KIIACC

Pa3znea 6. TeruioBble ABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOU TEOPHH.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXEHUM MOJIEKYISPHO--KHHETUYECKON TEOPUHU.
CmaurBaHUE U KaNWUISIPHBIE SIBJIEHUA. TENI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buyrpennsss sHeprus. CrnocoObl H3MEHEHUS BHYTPEHHEH OJHEpPruu:
TerIonepeavya u CoBepIieHne padboThl. Busl Temionepenayu: TerIonpoBOAHOCTD,
KOHBEKIIHS, U3ITyYEHHE.

KonudecTBo TemnoTsl. YenbHas TEIVIOEMKOCTh BellecTBa. TernooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeINIOBOro Oamanca. [lmaBrmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEWIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konHjaeHcainusa. Mcnapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHS.

BnaxHocTts BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Ipunuuner pabotsl TermaoBbix aBurarenei KIIJ[ termoBoro asuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO JIBHKCHHSI.
HaGmonenne nuddysun.
HabGnronenue siBjeHUi cMaunBaHUs U KallWJUISIPHBIX SIBJICHHM.



HabGnronenue TemioBoro pacupesus Tem.
V3meHeHnue maBieHHWs ra3a MpPU HU3MEHEHHMHM O0BbEMAa W HArpEeBaHUM WIU
OXJIQXKJCHUU.
[IpaBuiia U3MEpEHUs TEMITEPATYPBI.
Buas! Tertonepenaym.
OxJtaykieHue Ipyu COBEPLIEHUH PadOThI.
HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CUJIaMHU.
CpaBHEHUE TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.
Hab6nronenue xumnenus.
HaGrogenue mocTossHCTBa TeMITepaTyphl MPH TIABICHUH.
Monenu TenJIOBBIX IBUTaTEICH.
Jlabopamopuvie pabomul u onvimol.
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.
Omnpenenenue AaBiIeHUs BO3AyXa B OaJUIOHE IINPULIA.
OneITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JABJICHHUS BO3JyXa OT €ro o0béMa H
HarpeBaHus WIN OXJIaXKICHUSI.
[IpoBepka ruMoOTE3bl JIUHEWHOW 3aBUCUMOCTH [IJIMHBI CTOJIOMKA J>XHJIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.
HabGnronenune nsMeHeHus: BHyTpEHHEN SHEPTUU TeJla B pe3yJibTaTe TeIuionepeaaun
¥ pabOThI BHEIIIHUX CHII.
HccnenoBanue siBJICHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOAHOW W Topsyei
BO/IBL.
OnpeneneHue KOJWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOH MpH TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIIIUHIPOM.
Onpenenenue yaelnbHON TEIIOEMKOCTH BEILIECTBA.
HccenenoBanue npoiecca UCIIapeEHNs.
Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.
Ornpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIbJIA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. J[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHBIX  Ten. 3akoH Kymona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€JIaMu).

Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nekTpuueckoro mnosd. [lpuHimn
CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenn snekTpuyecKkux 3apsaoB. DJIEMEHTApHBIA 3IEKTPUUECKUN 3apsl.
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.

PaGora u MOIIHOCTh 3JE€KTpUYEcKOoro Toka. 3akoH Jxoymns—Jlenna.
DneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHHE.

IlocrosiHHBIE MarHUTHI. B3anMoaencTBre NOCTOAHHBIX MAarHUTOB. MarHuTHOE
nosie. MarauTHoe moje 3eMJIM U €ro 3HadeHue Juisl >kM3HU Ha 3emuie. OmnbIT
Opcrena. MarauTHOE NOJIE IEKTPUUYECKOTO TOKA. [IpuMeneHne 3J1IeKTpOMarauToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
IIOCTOSTHHOTO ~ TOKa. VCcrmoyib30BaHME  DJIEKTPOJBHUIATENIEM B  TEXHUYECKHUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.

DIIEKTPOreHEPATOP. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBJISIEMBIX HCTOUHHUKAX YHEPTUH.
Jemoncmpayuu.

DJekTpu3anus Ted.

JIBa pojia SIIEKTPUYECKHUX 3aPsA0B U B3aUMOJACHCTBUE 3aPSKECHHBIX TEJI.
Y CTpOUCTBO U ICUCTBUE JIEKTPOCKOTA.

DJIEKTPOCTAaTUYECKAs UHAYKIIHSL.

3aKOH COXpaHEHUS JICKTPUUECKHUX 3aPsJI0B.

[TpoBOTHUKH M TUDJICKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.

M cTOYHMKH TTOCTOSSHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIAKOCTH.

["a30BbIi1 pa3psia.

N3MepeHue Cuiibl TOKa aMIIepMETPOM.

N3MepeHune 3eKTpUYECKOTO HAPSIKEHUSI BOJIbTMETPOM.

Peocrar n MmarasuH cOnpoTUBIICHUN.

BzaumojeiicTBr€e MOCTOSSHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOKHOCTH PA3ACICHUS MTOJOCOB MATHUTA.
MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.



OmneiT Dpcrena.
MarauTHoe 1ose Toka. DJIEKTPOMAarHur.
JlelicTBHE MarHUTHOTO MOJI1 HA TPOBOJHUK C TOKOM.
DIEKTPOJIBUTATENb IOCTOSHHOTO TOKA.
HccnenoBanue sSIBICHUS 3JIEKTPOMAarHUTHON MHAYKIIAH.
OneiTel @apajes.
3aBUCUMOCTh HaNPaBJIEHUSI UHAYKIIMOHHOTO TOKa OT YCJIOBUM €r0 BOSHUKHOBEHMUSI.
DIEKTPOreHepaTop NOCTOSHHOTO TOKA.
Jlabopamopnvie pabomul u onvimaul.

OnbITHl IO HAOIOIEHUIO PJIEKTPU3ALMH T MHAYKIIMEH U MPU CONPUKOCHOBEHHH.
HccnenoBanue AeMCTBUS SJIEKTPUUYECKOIO MOJISl Ha MPOBOJHUKH U TUAJICKTPUKH.
COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
W3mepeHue U peryJimpoBaHUE CUIIbI TOKA.
N3mepeHune U peryJupoBaHUE HATIPSAKEHUS.
HccnenoBaHve 3aBUCUMOCTH CHJIBI TOKa, MAYLIErO 4Yepe3 pe3UCTop, OT
COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSLDKEHUS Ha PE3UCTOPE.
OnbITEl, JEMOHCTPUPYIOIIWE 3aBUCHUMOCTH JJICKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJHUKA OT €ro JIIMHBI, IUIOIAU MTONEPEYHOr0 CEYEHU U MaTepHaa.
[IpoBepka npaBuiia CI0KEHUSI HANPSKEHUN MPU MOCIEI0BATEIbHOM COEIUHEHUN
JIBYX PE3UCTOPOB.
[IpoBepka npaBuiia Juisi CUJIbI TOKA MPY NMapajieIbHOM COEUHEHUN PE3UCTOPOB.
Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYILIETO YepPe3 PE3UCTOP.
OrnpeneneHne MOUTHOCTH AJIEKTPUYECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE.
HccnenoBanre 3aBUCUMOCTH CWJIBI  TOKA, HWAYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.
Omnpenenenue K111 narpeBarens.
HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
W3y4yeHne MarHUTHOTO TOJIS TOCTOSHHBIX MAarHUTOB TPH WX OOBEIWHEHUU U
pa3acieHUHN.
HccnenoBanue neicTBUA JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OMnbITEI, JTEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI B3aUMOJICUCTBUS KATYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKA M HalPaBJICHUS TOKA B KATYIIIKE.
N3yueHne neicTBUSI MArHUTHOTO IOl HA TPOBOJAHUK C TOKOM.
KoncTtpynpoBanue u u3ydeHue paboThl JJICKTPOABUTATENS.
N3mepenue KIIJI anekTpoaBUrateibHONM yCTaHOBKH.
OMNBITHI IO UCCIEOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW MHYKIIMU: UCCIIETIOBAHUE
M3MEHEHUI 3HaYCHUs U HAITPaBJIECHUS UHAYKIIMOHHOTO TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.



Mexanuueckoe JABMKeHHE. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHHYECKOro JABWKEHUSA. PaBHOMEpHOE NPSAMOJIUHEHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JBMkeHue. CpellHsisi 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TMpsiMOsMHEHHOe aBmkeHue. (CBoOoaHOE
nageHue. OnsITel ['anues.

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

[Tepsbiii 3ak0H HbtoTroHa. BTopoit 3akoH HetoToHa. Tperuit 3akon HeroToHa.
[IpuHIMII CYTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TSATOTEHHS. YCKOpEHUE CBOOOIHOIO
najgeHus. JIBuxeHnue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

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

Nmnynbee Tena. M3menenue mmmynbca. UMmynbe cuiibl. 3aKOH COXpaHEHUS
uMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora W MOUIHOCTh. PaboTa cuil TSKECTH, YNPYTrOCTH,
TpeHusi. CBA3b 3HEpPruM U padoThl. [loTeHInanbHas 3Heprus Tela, MOJHATOTO Hall
ITOBEPXHOCTHIO 3eMIIH. [loTeHIManbpHas s3Heprus cxxatou npyxkuHel. Knunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

HabGnrogenne MexaHnuecKoro IBUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.
CpaBHeHUE MyTeW U TPACKTOPUI JBUKEHUSI OJTHOTO M TOTO K€ TeJIa OTHOCUTEIIHHO
pa3HbBIX TEJ OTCYETA.

N3MepeHne CKOpOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKEHHS.

HccnenoBanrie Npu3HaKOB PaBHOYCKOPEHHOTO JIBHXKECHUS.

HabGnronenue nBM>XeHHs Tela 0 OKPY>KHOCTH.

HaGnronenne MexXaHWYECKUX SBJIICHUM, TMPOUCXOISANIMX B CHCTEME OTCUY€Ta
«Tenexka» mpu €€ pPABHOMEPHOM M YCKOPEHHOM JBHKEHUU OTHOCHUTEIBHO
KaOuHeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHUS T€JIa OT MACChI TEJA U IEVCTBYIOIIEH Ha HETO CUJIBI.
HabGnronenue paBeHCcTBa CUII IPU B3aMMOJICHCTBHH TEJ.

M3meHenue Beca Tesa pyu yCKOPEHHOM JBHKECHUH.

[Iepenaua ummysnbca Ipu B3aUMOJAECHCTBUU TEIL.

[IpeoOpa3zoBaHust SHEPTUH MPU B3aUMOJICUCTBUU TEJl.



CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre UMITyJIbCa TIPU a0COIIOTHO YIPYTrOM B3aWMOJICHCTBUU.

Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUUECKON SHEPTUU ITPU CBOOOTHOM IaICHUHU.

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 CKOJIbXKEHUSI OpycKa WM JBUKEHHS IIapuKa I10
HAKJIOHHOU IUTOCKOCTH.

OnpeneneHue yCKOpeHUs Tejaa IPU PABHOYCKOPEHHOM JBUKEHUU IO HAKIOHHOM
IJIOCKOCTH.

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

[IpoBepka ruIOTE3bl: €CIM NPHU PABHOYCKOPEHHOM JBW)XEHHH 0€3 HadalbHOU
CKOPOCTH IYTH OTHOCSTCS KakK psAJl HEUETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IIPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHHUS CKOJIBXKEHHSI OT CUJIbI HOPMAaJbHOTO
JTABJICHUS.

Onpenenenue ko3 PuiieHTa TPEHUS CKOJIbKEHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenne pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHU TeJa IO
TOPU30HTAJIBbHOM ITOBEPXHOCTH.

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

N3yyeHune 3aKOHa COXPaHEHUS SHEPTHH.

Pasznen 9. Mexann4yeckue Koj1e0aHusI U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUI: IEPHO/I,
4acToTa, aMIUITYy1a. MareMaTu4ecKuil U NpyKUHHBIM MasTHUKU. [IpeBpaiieHue
HHEPrUM MpH KOJIeOaTETHLHOM JIBHXKEHHH.

3aryxaomue — konebanus.  BeiHykaeHHole — konebanus.  Pe3onaHnc.
Mexannuyeckue BosiHBI. (CBoiicTBa MeXaHMYECKUMX BOJH. IIpojonbHble U
nornepeyHble BOJHBI. [[MMHA BOJHBI M CKOPOCTh €€ pacmpoCTpaHEHUS.
MexaHudeckue BOJIHBI B TBEPAOM TeJle, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKoCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. UHppa3Byk u
YIIBTPa3BYK.

Hemoncmpauyuu.

Habmroenue konebanuii Ten noja JeHCTBUEM CUJIbI TSKECTHU U CHIIBI YIPYTOCTH.



HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
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 KoieOaH!i MaTeMaTHYeCKOro MasgsTHUKA.
OmnpeneneHue 4acTOThl U NMepuoia KoJieOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH Mepuoja KoiaeOaHuii MOBEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

HccnenoBanre 3aBUCUMOCTH MEpUOJa KOJIEOAHWWA NPYKUHHOTO MASTHHKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTHU TEpHOJia KoJaeOaHuii rpy3a, 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. D1eKTpOMArHUTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMAarHUTHOE  TMOJie.  JJEKTpOMarHuTHble  BoOJIHBL.  (CBoiicTBa
ANEKTPOMAarHUTHBIX BOJH. [llkana »ieKkTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.

OnekTpoMarHuTHas npupoaa cBeta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETa.

Jemoncmpayuu.

CBOICTBA PJIEKTPOMATHUTHBIX BOJIH.
BosiHOBBIE CBOICTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

N3ydeHne cBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C IOMOIIIbIO MOOMIIBHOTO TenedoHa.

Pa3znen 11. CBeroBbIe AIBJIE€HHUS.

JlyueBas MOJIEIb CBeETAa. Hcrtounuku CBETA. [IpssimonmHeHOE
pacnpocTtpaHenue cBera. 3atmenus ConHua u JIlynsl. Otpaxxenue ceta. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OoTpakeHue cBeTa. lcronb30BaHUWE TMOJHOTO BHYTPEHHErO OTpPaXKEHUs B
ONTHUYECKUX CBETOBOJAX.

Jlunza. Xox myuent B mua3ze. OnTudeckas cucrema ¢oToarmapara, MUKpOCKOTa
u Teneckona. a3 kak ontuyeckas cucrema. bim3opyKkocTs U 1adbHO30PKOCTb.

Pasznoxxenne Oenmoro cBera B crnektp. Omnbitel Hptotona. Croxenue
CIIEKTPAJIbHBIX LBETOB. J(Hcniepcus ceera.



Hemoncmpauuu.
[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.
[Tonyyenue n300paxkeHUH B IMIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnTuyecKkuit CBETOBO/I.
Xopx jtydeil B coOmparonieit JIMH3e.
XoJ Iyder B paCCEeUBAIONIEH JIMH3E.
[Tonyuenune n300paxeHuit ¢ TOMOUIBIO JIMH3.
[Tpuniun aeiictBus ¢oToarnmapara, MUKPOCKOTA U TEJIECKOIIA.
Mopens riasa.
Paznosxxenue 6e510ro cBeTa B CIEKTP.
[Tomydyenue 6em0ro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnvie pabomul u onvimaol.

HccnenoBanne 3aBUCUMOCTH yIJjla OTPaXEHHSI CBETOBOTO JIy4a OT yTJia MaJeHuUs.
N3yueHne XxapakTepUCTUK U300paKeHUS TIPEMETa B INIOCKOM 3epKaJie.
HccnenoBanne 3aBUCUMOCTH yTJIa TPEJTOMIIEHHSI CBETOBOTO JIy4a OT yIJia MaJeHus
Ha FPAHULE «BO3IYX—CTEKIIO.

[Tony4yenune n300pakeHU# ¢ TOMOIIBI0 COOUPAIOIIEH JIMH3HI.

Omnpenenenue (HOKYCHOTO paCCTOSIHUS U ONTUYECKOM CHIIBI COOMPAIOIEH JTUH3HI.
OMBITHI MO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneITH IO BOCHPUSITHIO I[BETA MPEAMETOB MIPH MX HAOIIOJCHUU Yepe3 I[BETOBBIC
GbUIBTPHL.

Pa3pen 12. KBaHTOBBIE SIBJICHHUS.

OmneiTel Pe3epdpopna u manerapHas mojaenb aroma. Monens aroma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBanTel. JInHedaTbie CIIEKTPHI.

PamnoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenusi. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HW3oromel.  PaamoakTuBHBIE
npeBpanieHus. [lepuoa nmonypacnaaa aTOMHBIX SAEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsSJ0BOTO WU MAacCOBOrO YMCEIN.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchl M SHEpruM. Peakuum cuHTE3a U
nenenusd siaep. Ucrounuku sneprun CostHIla U 3BE3 .

Snepnas sHepreTuka. JleMCTBUS PAgUOAKTUBHBIX H3JIYYEHUW Ha JKUBBIC
OpTraHU3MBI.

Jlemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U MOTJIONIEHUS.
CrexTpsl pa3IM4yHbIX Ta30B.

Cnextp Bogopoaa.

HaGmronenue tpexoB B kamepe Busbcona.



PaboTa cuérunka HOHU3UPYIOMINX U3ITYICHUH.
Peructpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJTYKTOB.
Jlabopamopuwie pabomul u onvimul.
Habnrofenue CruionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.
HccnenoBanue TPEKOB: W3MEPEHHE SHEPTMM YACTHUIBI M0 TOPMO3HOMY IyTH (IO
dotorpadusm).
W3mepenne paanoakTUBHOTO (oOHA.

IHoBTOPHUTEIHLHO-00001AIOIIUI MOLYJIb.

[ToBTOpUTENHEHO--0000IAIOIIUN MOAYJIh TPEAHA3HAYEH /I CUCTEMAaTU3aIluU
1 000011IeHUs TPEAMETHOTO COCPKAHUS U OIbITA IEATEILHOCTH, TPUOOPETEHHOTO
MpU HU3YyUYCHUH BCETO Kypca (U3UKH, a TakXe ISl MOATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY SK3aMeHYy M0 (Pu3uKe sl 00ydaromuxcsi, BHIOPABIIUX 3TOT
y4eOHBIN TpeIMeT.

[Ipy “3ydyeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIEATEIIbBHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTCsl JOCTHXKCHUE MPEIMETHBIX U
METaNpPEIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  OoOydeHusi, (dopMupyercs
€CTECTBEHHOHAyYHasi TPAMOTHOCTb: OCBOEHHE HAy4YHBIX METOJOB HCCIECIOBAHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (hu3mdeckue
ABJICHUSI, TPUMEHSS T[OJyYCHHbIE 3HAHHWS, pelmaTh 3ajJadyd, B TOM YHUCIE
Ka4ue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[TpuHIMNIHATBHO IESITENLHOCTHBIN XapaKkTep JAHHOTO pa3jieia peaanu3yeTcs 3a
C4€T TOTO, YTO OOYYAIOIIMECS BBITIONHSIOT 3aJaHKs, B KOTOPBIX UM TpeJiaracTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrmo3HaBaTh M HAYYHO OOBSICHATH
dbu3ndecKue SBICHUS B OKPY’KAOIIECH MPUPO/IEe U TOBCETHEBHOM KU3HU;

WCIIOJI30BaTh HAYUYHbIC METObI UCCIEAOBAHUS (PU3UUECKUX SIBJICHUM, B TOM
YyCJIe IS MPOBEPKHU TUIIOTE3 U MOTYUYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HaWOOJIEE BAXHBIX TOCTMDKCHHH COBPEMEHHBIX
TEXHOJIOTU, HAIPUMEP, TPAKTUUECKOTO UCIOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
HSHEPIUM HAa OCHOBE 3aKOHA IMPEBPAICHUS] U COXPAHEHUSI BCEX M3BECTHHIX BUJIOB
SHEPIUH.



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

N3yyenue ¢Gu3MKM Ha YpPOBHE OCHOBHOIO 0OIIEro 0Opa3oBaHUS HANpPABICHO HA JOCTHKEHUE JIMYHOCTHBIX,
MeETaIpeMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHBIX PE3yIbTaTOB.

B pesynbTare uzydenus Gpu3NKH HAa YpOBHE OCHOBHOTO 00I11Ier0 00pa3oBaHus y o0ydaromierocst 0yayT chopMUpOBaHbI
CJIEIYIOLIME 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-HPABCTBEHHOT0 BOCIIUTAHMSA:
— TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXKJIEHUM OOIIECTBEHHO 3HAYMMBIX M 3TUYECKHX NPOOJIEM, CBA3AHHBIX C
PaKTUYECKUM MPUMEHEHUEM JOCTHKEHUN (PU3UKH;
— OCO3HAHHUE BaXHOCTH MOPAJIBHO--3TUYECKUX IPUHIUIIOB B JEATEIBHOCTH YUEHOTO;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:
— BOCHPHUSTHE SCTETUYECKUX KadyecTB (PU3NYECKONM HayKH: €€ TapMOHUYHOTO IOCTPOEHHS, CTPOrOCTH, TOYHOCTH,
JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOTO MMO3HAHUA:
— OCO3HaHMWE LIEHHOCTU (PU3UYECKON HAYKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHMS MHPA, OCHOBBI Pa3BUTUS TEXHOJOTHUM,
BAKHEMIIEN COCTABISAIOIEN KYyIbTYPHI;
— pa3BUTHE Hay4YHOH JIF0003HATEIBHOCTH, HHTEPECA K UCCIIEI0BATENIbCKON ACSITENIbHOCTH;
5) dopmupoBaHus KyJbTYPHI 310POBbSl H 3MOIHOHAJIBHOT0 0JIATONOJIy YU
— OCO3HaHHE IIEHHOCTU 0€30IMacHOro o00pa3a KU3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHUpPE, BaXKHOCTH MPaBUII
0e30MacHOro MOBEJIEHUS Ha TPAHCHOPTE, HAa JOPOrax, € JJIEKTPUYECKHM M TEIJIOBBIM OOOpPYIOBAHUEM B JOMAIIHHUX
YCIIOBHSIX;
— c(hOpMUPOBAHHOCTh HABbIKA peheKCHH, TPU3HAHKUE CBOETO MPaBa Ha OMIMOKY M TAKOTO e MpaBa y APYyroro 4eJoBeKa;



6) Tpy10BOI0 BOCIIMTAHMS:

— aKTHMBHOE Y4YacCTHE B PEIICHUM MPAKTUYECKUX 3a]ad (B paMKax C€MbU, 00pa30BaTeIbHON OpraHU3allMM, ropojaa, Kpas)
TEXHOJIOTUYECKON U COIMAIIbHON HANPaBICHHOCTH, TPEOYIOIIUX B TOM YUCIE U PU3NYECKUX 3HAHU;

— UHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOodeCcCrid, CBI3aHHBIX C (PU3UKOM;

7) 3KOJIOTUYeCKOTr0 BOCIIMTAHUSA:

— OpHUEHTaIMs Ha MPUMEHEeHHE (PU3NYECKUX 3HAHUM JIJIS pelieHus 3a7a4 B 00JaCTH OKpY KaroIlel cpefibl, IIaHUPOBAHUS
MOCTYIIKOB M OLEHKH X BO3MOYKHBIX MOCJEICTBUM JIJIsl OKPYKAIOLIEH Cpe/ibl;

— OCO3HaHUE TNI00ATBFHOTO XapaKTepa HIKOJIOTHYECKUX MPOOIJIeM U MyTeH UX pelIeHus;

8) ananTanuu K M3MEHAIIUMCS YCI0BUSIM COIMAIBLHON U MPUPOIHOI Cpeabl:

— MOTPEOHOCTh BO B3aWMOJCHCTBUM TPU BBIMOJHECHUH HCCICAOBAHMM M TPOEKTOB (DU3UYECKON HAINPaBICHHOCTH,
OTKPBITOCTH OIBITY U 3HAHUSAM APYTHX;

— MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO IS TEIIbHOCTD;

— OTPeOHOCTh B (POPMHUPOBAHNY HOBBIX 3HAHUH, B TOM 4YHuCie (HOPMYITUPOBATh UJEH, TIOHATHS, THIIOTE3BI O (PU3HIECKHIX
00BEKTaxX M SBIICHUSIX;

— OCO3HaHUE JAePUITUTOB COOCTBEHHBIX 3HAHUHN U KOMIIETEHTHOCTEH B 001acT (PU3NKH;

— IJTAHUPOBAHKUE CBOETO PA3BUTHS B IPHUOOPETCHUHN HOBBIX (PM3MUECCKUX 3HAHUM;

— CTpEeMJICHUE aHAJIM3UPOBATH U BBISBIISITH B3AUMOCBSI3H IPUPO/IbI, 00I1IECTBA M IKOHOMHKH, B TOM YHCIIE C UCTIOIh30BAHUEM
(bu3MYEeCKUX 3HAHUI;

— OIICHKA CBOWX JICUCTBHM C YYETOM BIMSHUS HA OKPYKAIOIIYIO CPEy, BO3MOKHBIX TTO0ATBHBIX TTOCICICTBUN.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbpTaTe 0OcBOEHHS MpOrpamMMbl 1o (PU3MKE HA YPOBHE OCHOBHOT'O 0OIIET0 00pa3oBaHus y 00yvaronierocst OyayT
cOopMHPOBaHEI MeTamNpeAMeTHbIe Pe3yJabTaThl, BKIIOUYAIONINE MMO3HABATEIbHBIC YHUBEPCAJIbHBIC Y4eOHBIC IEHCTBUS,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC YUCOHbBIE ICHCTBHSI.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS



ba3oBble jornueckue geicTBUs:
BBISIBIIATH U XapaKTEPHU30BaTh CYIECTBEHHBIC IPU3HAKH OOHEKTOB (SIBJICHUH);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMU, OCHOBAHUS [ 0000IIEHNS U CPAaBHEHHS,;
BBISIBJIAITh 3aKOHOMEPHOCTU M TPOTHUBOPEYMS] B pacCMaTpUBaeMbIX (haKTaxX, aHHBIX U HAOMIOACHUSX, OTHOCSLIUXCS K
(bU3UYECKUM SBIICHUSM;
BBISIBIIATH TPUYMHHO--CJICICTBEHHBIC CBSI3W TPU HM3yYCHHHM (PU3WYECKUX SBICHWH W TIPOIECCOB, JACNaTh BBIBOJBI C
UCIIOJIb30BAaHUEM JEAYKTUBHBIX MU MHAYKTHBHBIX YMO3aKJIIOUCHUN, BBIJBUTATh THIOTE3bl O B3aUMOCBS3SIX (PU3MUECKHX
BEJINYWH;
CaMOCTOATENLHO BBHIOMPATH CIOCO0 peleHus yueOHor Ppu3nyeckoi 3a1aun (CpaBHEHNE HECKOJIBKUX BapHUAHTOB PEIICHUS,
BBIOOp HanboJee MOAXOAIIETO C YYETOM CAMOCTOSATENIBHO BbIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejabckue 1eHCTBUA .
MCIIOJIb30BaTh BOIIPOCHI KAK MCCIEN0BATENbCKUI HHCTPYMEHT TTO3HAHMS;
MPOBOJIUTH IO CaMOCTOSITEIbHO COCTABJICHHOMY IUJIaHY OIIBIT, HECJIOXHBIM (PU3UUYECKHM DKCIEPUMEHT, HEOOJbIIoe
uccleoBanne GU3NIEeCKoro siIBJICHNUS,
OIICHUBATh HA TPUMEHUMOCTh U IOCTOBEPHOCTh UH(POPMAIIHIO, MTOJYYCHHYIO B XOJ€ UCCIEAOBAHUS WA SKCIIEPUMEHTA;
CaMOCTOSITeNTbHO (opMyJHpoBaTh O0OOOIIEHHUS Y BBIBOABI IO pe3yjbTaTaM MPOBEACHHOTO HAOIONCHUS, OIbITA,
UCCIIEIOBAHUS;
MIPOTHO3UPOBATh BO3MOXKHOE JTalibHEIIee pa3BUTHE (PU3NUECKUX MPOIECCOB, a TAK)KE BBIIBUTATh MPEANOI0KEHN 00 UX
Pa3BUTHU B HOBBIX YCJIIOBUSX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:
MPUMEHSTh PA3JIMYHbIE METObI, MHCTPYMEHTHI U 3alpOChl MPU MOWCKE M OTOOpE MH(POpPMAlUU WIH JAHHBIX C YIETOM
MPEIOKEHHON yueOHOM (hM3UUeCKOM 3a/1a4u;
aHAIM3UPOBATh, CHCTEMATU3UPOBATh M UHTEPIIPETHUPOBATH MH(POPMAITHIO PA3TUIHBIX BUOB U (JOPM MPEICTABICHHUS;
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OPMY MpE/CTaBICHUS WH(DOPMAIIMU U WIUTIOCTPUPOBATH pellaeMble 3aJ1auu
HECJIO)KHBIMHU CXEMaMH, TMarpaMMaMu, HHOUM Tpadukoi 1 UX KOMOUHAITUSIMU.

KoMMyHMKATHBHBbIE YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



B X0JI€ 00CYX/IeHUsI yueOHOro MaTepraia, pe3yjabTaToB Ja00pATOPHBIX PadOT U MPOEKTOB 337]aBaTh BOMPOCHI MO CYIIECTBY
oOCcyX/1aeMOll TeMbl M BBICKa3bIBaTh WJICH, HAIICJICHHBIC Ha PEIICHHWE 3aJa4d U TOJJepKaHWE OJIarokenaTeIbHOCTH
OOIIECHHS,

COIIOCTABJIATH CBOU CYKICHHUS C CYKICHHUSIMH APYTUX YYAaCTHUKOB TUAOTa, OOHAPYKUBATh PA3JININE U CXOJCTBO TIO3UIIHIA;
BBIp2XaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCHhMEHHBIX TEKCTaX;

MyOJIUYHO MPEACTABIISTH PE3YyIbTAThI BRIMTOIHEHHOTO (PU3HUECKOTO OMBITAa (IKCTIEPUMEHTA, NCCIICA0BAHMS, IPOCKTA);
MOHUMATh U UCTIOJI30BaTh MPEUMYIIECTBA KOMAaHTHOW U MHIMBUIYATbHOU paOOTHI MPU PEIIEHUN KOHKPETHON (PU3HIECKON
pOoOJIEMBI;

NPUHUMATh 1I€JId COBMECTHOM JESTEIbHOCTHU, OPraHU30BBIBATH JIEUCTBHS MO €€ JOCTIXKCHHIO: pacCIpeAesisaTh POJIH,
00CYXJ1aTh MPOIIECCHI U PE3YJITATHI COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIIOJICH;

BEITIOJTHATH CBOIO YacTh PadOTHI, TOCTUTAs Ka4eCTBEHHOTO PE3yJIbTaTa MO CBOEMY HANPABJICHHUIO W KOOPJIWHUPYSI CBOU
JEHUCTBUS C IPYTUMH WICHAMHA KOMAaH]IbI;

OIICHMBATh KAYECTBO CBOETO BKJIaJa B OOUTUH MPOAYKT MO KPUTEPHSIM, CAMOCTOSITEIbHO COPMYJIMPOBAHHBIM YYaCTHUKAMU
B3aMMOJICHCTBHUS.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA

Camoopranusamnus:
BBISIBIISATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYyAIUSIX, TPEOYIOMUX I pEHIeHHs (U3NUECKUX 3HAHUM;
OPUEHTUPOBATHLCS B PA3JIMYHBIX MOAX0/aX MPUHATHS PEIICHUN (MHANBUIyaIbHOE, IPUHITHE PEIICHUS B TPYyMIE, MPUHSITHE
pELIeHUI rPpyIIon);
CaMOCTOATENLHO COCTABJIATH aJTOPUTM pElIeHHs (PU3NYECKON 3a/1auyn WM IUIaHA UCCICOBAHUS ¢ YUYETOM HMMEIOIIUXCS
pPECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATH Mpe/jiaraéMble BApUaHThI PEIICHHI;
Jie7aTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJIEKT:
JlaBaTh aJCKBATHYIO OIEHKY CUTYaIlMU U IpeJiarath iaH e€ u3MEHEHUS;
OOBSCHATH MPUINHBI JOCTIKECHUS (HETOCTIKEHHSI) PE3YIbTaTOB JIEATEIIbHOCTH, /1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;



BHOCHTb KOPPEKTUBBI B JIEATEIBHOCTH (B TOM YHCIIE B XOJI BBIIOJHEHUS (PU3UUECKOTO MCCIEAOBAHUS HIIM MPOEKTa) Ha
OCHOBE HOBBIX 00CTOSITENIbCTB, U3MEHUBIINXCSA CUTYallUl, YCTAHOBJIEHHBIX OIMMOOK, BOSHUKIIUX TPYTHOCTEH;

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;

npU3HaBaTh CBOE MPaBO HA OMIMOKY MIPU PEIICHUN (DPU3UUECKHUX 3a/1ad WM B YTBEPKACHUSIX HA HAYYHBIC TEMBI U TaKOE Ke

paBo JIpyroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHiy 00y4yeHust B 7 Kjiacce IpeIMETHBIE PE3YJIbTAThl HA 0A30BOM YPOBHE JOJKHBI OTPaKaTh C(HOPMUPOBAHHOCTh
y 00y4armuxcs YMEHUM:
UCIIOJIb30BaTh MOHATUS: (PU3NYECKUE U XUMHUUYECKUE SIBJICHUS, HAOIIOJCHHUE, SKCIIEPUMEHT, MOJEIb, TUIIOTE3a, €AMHULIBI
¢u3nyecKux BEJIMYMH, aTOM, MOJIEKyJa, arperaTHbleé COCTOSIHMA BemlecTBa (TBEPHAOE, JKUIKOE, Ta3000pa3zHoe),
MEXaHUYECKOE IBMKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSAMOJIUMHEHHOE), TPAEKTOpHs, PaBHOJCHCTBYIOLIAsl CHJIA,
nedopMmanus (ynpyrasi, aacTHIeCcKas ), HEBECOMOCTb, COOOIIAIONINECS COCYbI;
paznuuath sBiAeHUS (AUQPQy3us, TEMIOBOE ABMXKEHHE YaCTUI[ BEIIECTBAa, PAaBHOMEPHOE MABM)KEHHE, HEPAaBHOMEPHOE
JBUYKEHUE, HHEPLUS, B3aUMOJEHCTBUE TeJl, PABHOBECHE TBEPIBIX TEJ C 3aKPEIIIEHHOM OChIO BpAILIEHNUs, Iepeada JaBIeHUs
TBEPABIMU TEJIAMHU, KUJIKOCTIMHU U ra3aMu, aTMOC(EpHOe JaBjIeHUE, INTABaHUE TEJ, IPEBPALLECHUS MEXaHUUECKON SHEPTUN)
10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUECKOE SIBIICHHUE;
pacno3HaBaTh NPOSABICHUE U3YYEHHBIX (PU3NYECKUX SBICHHUI B OKPYKalOLIEM MHUPE, B TOM yucie (PU3NUYECKUE SIBJICHUS B
IIPUPOE: PUMEPBI IBUKEHHUS C PA3JIMYHBIMU CKOPOCTSIMH B )KUBOW M HEXKMBOW IIPUPOJIE, IEWCTBUE CUIIBI TPEHUS B IPUPOJIE
U TEXHUKE, BIMSHHE aTMOC(EPHOTO JaBJICHUS Ha KMBOM OpraHu3M, IJjaBaHUE pbIO, pbluard B TeJE YejoBeKa, PH 3TOM
NEPEBOIUTH MPAKTUUECKYIO 33/1a4y B yU€OHYIO, BBIIEISATh CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKHU ) (PU3NYECKUX SIBJICHUN;
OMKCHIBATH U3YUYECHHBIE CBOMCTBA TE U (PU3NYECKHUE SIBICHUS, UCTIONb3Ysl (PU3NUECKUE BEIMUMHBI (Macca, 00bEM, TUIOTHOCTD
BEILECTBA, BPEMSI, IyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIA YIIPYTOCTH, CUJla TSXKECTH, BEC TeJa, CUJla TPEHUs, 1aBJICHUE
(TBEpHOrO TEmna, JKUAKOCTH, T'a3a), BITAJIKUBAIOILIAS CUJla, MEXaHu4eckas paboTa, MOITHOCTh, MJIEYO CHJIbI, MOMEHT CHJIBL,



KOA(GUIIUEHT MOJIE3HOTO JIEHCTBUS MEXaHU3MOB, KHHETUYECKAs! U MOTEHI[MAIbHAS SHEPTUs), IPU ONKUCAHUU TPABUIBHO
TPaKTOBAaTh (PU3MUECKHUI CMBICI MUCTOIb3yEMbIX BEIMYHH, UX 0003HAYEHUS M €IUHUIIBI (PU3MUECKUX BEIIMYUH, HAXOIUThH
(dbopMyIibl, CBSA3BIBAIONIME JaHHYIO (DPU3UYECKYI0 BEJIMYMHY C JPYTUMHU BEIWYHMHAMH, CTPOUTH TpaUKH H3YUCHHBIX
3aBUCUMOCTEHN (PU3NYECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3UUYECKUE SIBIICHUS W IMPOLIECCHI, UCHOJB3Ys MpaBUja CIOXKEHUS CHII (BIOJIb OJHOU
npsiMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, MpaBWJIO paBHOBecUs pbluara (0J0Ka), «30JI0TOE MPABUIION»
MEXaHUKH, 3aKOH COXPAaHEHHUsI MEXaHUYECKOM SHEPTHH, IPU ATOM /1aBaTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA U 3aMKCHIBAThH
€ro MaTeMaTUYECKOE BBIPAKECHUE;

OOBSCHATh (U3NYECKUE SBJICHMS, TMPOLECCHl M CBOMCTBA TEJI, B TOM UYHCIE M B KOHTEKCTE CUTyalUd
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh NPUUMHHO--CIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2
JOTUYECKUX IIaroB ¢ omnopo Ha 1—2 H3yYEHHBIX CBOWCTBA (PU3NYECKHUX SIBJICHUN, (U3UUECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemath pacué€THble 3a1aud B 1—2 nelcTBUSA, UCHOJB3YsS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE BEJIIMYMHBI: Ha
OCHOBE aHajM3a YCJIOBUS 3aJaud 3alUChIBATh KPATKOE YCJIOBHE, MOJCTABIATH (PU3NYECKUE BEJIUYMHBI B (HOPMYINBI U
MIPOBOJUTH PAcU€Thl, HAXOAUTh CIPABOYHBIE JTaHHbIE, HEOOXOAMMBIE JJI1 PEUICHMs 3a]ad, OLUEHUBATH PEATUCTUYHOCTH
MOJTY4YeHHOU (PU3UUECKON BETUYUHBI;

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPHU MOMOIIM (PU3UYECKUX METOJOB, B ONMUCAHUU HUCCIIEIOBAHUA
BBIJIETISITH MIPOBEPSEMOE MPEAIOI0KEHUE (TUIIOTE3Y), pa3andaTh U HHTEPIPETUPOBATH MOJIYYEHHBINH PE3ysbTaT, HaXOAUTh
OLIMOKH B XOJI€ OMbITA, JIeJaTh BHIBOJBI 110 €TI0 pe3yIbTaTaM;

MIPOBOJUTH OIBITHI O HAOIIOACHUIO (PU3NYECKUX SIBICHUM WM (PU3NYECKUX CBOMCTB TeN: (hOPMYIUPOBATH MTPOBEPSIEMbIE
MPEANOJIOKEHNs, COOMPATh YCTAHOBKY W3 MPEIJIOKEHHOIO0 O0OpYIOBAaHMS, 3aMMCHIBATh XOJl ONBITA MU (POPMYIHPOBATH
BBIBO/IbI;

BBITMOJIHATH MPsIMbIE U3MEPEHUsI PACCTOSHHUSA, BPEMEHHU, MAcChl Teja, 00bEMa, CHIIBI U TeMIIEpaTypbl C HCIOJIb30BaHUEM
aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, 3AMUCHIBATH MTOKa3aHUSI IPUOOPOB C YUETOM 3aJaHHON aOCOIIOTHON MOTPEITHOCTH
U3MEpPECHU;

MPOBOJUTH UCCIIEOBAHNE 3aBUCUMOCTH OJHOM (PU3NUYECKON BETUUYUHBI OT APYTrOM C UCIOJIb30BAHUEM MPSAMBIX U3MEPEHUM
(3aBHCHMOCTH ITyTH PAaBHOMEPHO JBHIKYILETOCS TeJIa OT BPEMEHH JBUKEHUS Te€Ja, CUIIbl TPEHUS CKOJIBKEHMS OT Beca Telna,



KauyecTBa OOpaOOTKM MOBEPXHOCTEH TEJI W HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOIIAJNA CONPUKOCHOBEHMS TEJ, CHIIBI
YOPYTOCTU OT YJUIMHEHUS MPYKUHBI, BBITAIKUBAIOUIEH CUJIBI OT O0BbEMA MOrPY>KEHHOW 4YacTU Tela M OT IJIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTU T€Ja, OT IIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBHM IUIaBaHUS TeEJ,
YCIIOBUM paBHOBECHUS pblyara u OJOKOB), y4acTBOBATh B IJIAHUPOBAHUM Y4€OHOTO MCCIIEIOBAHUSA, COOMPaTh YCTAaHOBKY U
BBITIOJIHATH U3MEPEHUS, CIIEIYs MPEUI0KEHHOMY TUTaHY, PUKCUPOBATH pPE3yJIbTaThl MOJIYYEHHON 3aBUCUMOCTU (PU3HUUECKUX
BEJIMYMH B BUJIC MPEATIOKEHHBIX TaOIUI] ¥ TPpaUKOB, JIEIaTh BHIBOBI 10 PE3yJIbTaTaM UCCIIEIOBAHUS;

MPOBOJIUTH KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEJIMUYWH (IIJIOTHOCTh BEIIECTBA KUIAKOCTH M TBEPAOTO TeNa, CHIa TPEHUS
CKOJIKEHHSI, IaBJICHHUE BO3/1yXa, BBITAJIKUBAIOIIAS CUJIa, IEUCTBYIONIAs HA MOTPYKEHHOE B )KUIKOCTh TEJO0, KOAPPUIIUEHT
MOJIE3HOTO JIEUCTBUSI MPOCTHIX MEXAHU3MOB), CIEAYS MPEAJIOKEHHON HHCTPYKITUU: TIPU BBITTOJIHEHUH U3MEPEHUI COONpAaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIISITH 3HAYEHUE UCKOMOM BEIMYUHBI;

coOJII01aTh MTpaBUiIa TEXHUKH O0€30MMaCHOCTH IpH padboTe ¢ 1a00paTopHbIM 000PYI0BaHHUEM;

yKa3bIBaTh MPUHLHUIIBI AEUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIAIOIINECS
COCY/Ibl, OapOMETp, phluar, MOBUKHBIN 1 HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TNIOCKOCTH;

XapaKTepU30BaTh MPUHIIMIIBI JCHCTBUS U3YYCHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOI HA X OMHUCAHUS (B TOM
YyHucie: MOAIIMUIHUKY, YCTPOKWCTBO BOJONPOBOJA, TMAPABIMYECKHI MPECC, MAHOMETpP, BBICOTOMEp, MOPIIHEBOW HACOC,
apeoMETp), UCIIOJIb3YS 3HAHUS O CBOMCTBAX (PU3MUECKUX SABICHUN U HEOOXOUMBbIE PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
MPUBOJNUTHh TPUMEPHI (HAXOAWTh HWH(POPMAIMIO O MPUMEpax) MPAKTHYCCKOTO HMCIOJIb30BAaHUS (DU3UYECKUX 3HAHUUA B
MOBCEHEBHOM KU3HU NIl 0OecTieueHrs] 0€30MacCHOCTH MpU OOpaIlleHUH ¢ MPUOOPAMHU U TEXHUYECKUMHU YCTPOWCTBAMH,
COXPaHEHUS 3[I0POBBS U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOTO MOBEACHUS B OKpY KaloLIel cpeae;

OCYUIECTBJISATh OTOOp MCTOYHMKOB MHGpOpManuu B MIHTEpHETE B COOTBETCTBUU C 3aJaHHBIM MOMCKOBBIM 3allpOCOM, Ha
OCHOBE MMCIOIINXCS 3HAHWUN M MyTEM CpPaBHEHUS PA3TUYHBIX WCTOYHUKOB BBIACIATH WH(POPMAIIMIO, KOTOpas SBIISCTCS
MIPOTUBOPEYUBOU HIIM MOXKET ObITh HETOCTOBEPHOI;

WCIIOJI30BaTh TPU BBITIOJHEHWN YUYEOHBIX 3aJaHUN HAYYHO--TIOMYJSIPHYIO JUTEpaTypy (HHU3UYECKOTO COJEpIKaHMs,
CIIPABOYHBIE MaTEpHaIbl, pecypchl ceTu WHTepHeT, BianeTh NMpuéMaMy KOHCIIEKTUPOBAHHS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHbBIE KPAaTKWE MNHCbMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE 2—3 HCTOYHUKOB HH(POPMALNH
(bU3MYECcKOro Co/lep KaHusl, B TOM YHCIIEe MyOJWYHO JeNaTh KPAaTKUE COOOIICHHS O pe3yibTaTaxX MPOEKTOB WU y4eOHBIX



UCCIIEIOBaHUM, TPU 3TOM TPaMOTHO HCIOJIb30BaTh M3YyUEHHBIM MOHATUHUHBIN ammapatr Kypca (U3HMKH, COIMPOBOXKIATH
BBICTYIUICHUE MTPE3CHTALINEN;
IpU BBIOJHEHUU YUYEOHBIX MPOEKTOB M MCCIEJOBAHMNA paCHpEessiTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
IOCTABJICHHBIMU 3a/ladaMH, CJICAUTH 3a BBIIIOJHEHUEM IUIaHA JCHCTBHM, aJl€KBATHO OLIEHMBAaTh COOCTBEHHBIM BKJIaJ B
JEATEIbHOCTD IPYIIIBI, BEICTPANBATh KOMMYHHKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.

K koHIty 00y4yenus B 8 kijiacce npeaMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE JOJIKHBI OTPaXaTh CHOPMHUPOBAHHOCTh
y 00y4arommxcs yMEHUM:
WCIIOJIB30BATh IOHATHUA: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE ABUIKEHHUE aTOMOB M MOJIEKYJl, arperaTHble COCTOSHMS
BELIECTBA, KPUCTANIMYECKUE U aMOP(HBIE TEJa, HACBIILIEHHBIA U HEHACBIEHHBIN Nap, BIAXXHOCTh BO3yXa, TEMIIEpaTypa,
BHYTPEHHSS SHEPIUs, TEIJIOBOM JBUIATElNb, YIEMEHTAPHBIN AJIEKTPUUECKUI 3apsll, JIEKTPUUECKOE I10JI€, IPOBOAHUKN U
JUAJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKHUI TOK, MArHUTHOE T0JIE;
pasnuyarh sIBJICHUS (TEIUIOBOE pACIIUPEHHE U CKaThe, TEIUIoNepeaaya, TEMIOBOE paBHOBECUE, CMAaYUBaHUE, KATUJUIPHBIE
SBJICHHsI, WCIIApEHWE, KOHACHCAlMs, IUIABJIICHWE, KpucTaun3auus (OTBEpAEBaHME), KHIICHHE, TeIulonepenaya
(TEerIonpOBOJHOCTh, KOHBEKIIMS, U3YyUEHHUE), DJIEKTPU3ALUs TEJ, B3aUMOACHCTBUE 3apsAA0B, NEUCTBUS JIEKTPUUECKOIO
TOKAa, KOPOTKOE€ 3aMbIKaHWE, B3aWMMOJICWCTBHE MAarHUTOB, JECWCTBME MAarHUTHOTO TOJII Ha MPOBOJHHUK C TOKOM,
AIEKTPOMArHUTHAS UHIYKLHKA) 110 OIMUCAHUIO UX XapaKTEPHbIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JAHHOE
(bu3nUecKoe SIBJICHHUE;
pacro3HaBaTh NPOSIBICHUE U3YUYEHHBIX (PU3UUECKUX SIBICHUN B OKPY)KAIOIIEM MHUpE, B TOM uncie GU3NYECKUe SIBICHUS B
IIPUPOJE: OBEPXHOCTHOE HATSHKEHUE M KAIWJUISIPHBIC SBJICHMS B MPUPOJE, KPUCTAIUIBI B MpUpoae, uinydenue ComnHna,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, HHEsI, CHEra, JIEKTPUYECKHE SIBJIEHUSI B aTMOcdepe,
AIEKTPUYECTBO >KUBBIX OPraHU3MOB, MarHUTHOE MoJie 3eMJd, Ipei( MOJ0COB, POJIb MAarHUTHOIO MOJISA AJIA KU3HU Ha
3emJie, MOJISIPHOE CUSIHUE, ITPU 3TOM MEPEBOIUTH NMPAKTUUYECKYIO 3a/1ayy B YYEOHYIO, BBIICIATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKu) GU3NYECKUX SIBICHHM;
ONKCHIBaTh HW3YYECHHbIE CBOMCTBA Tel M (PU3MUECKHE SBJICHMS, HCIONb3Yys (U3MUECKUE BEIUYUHBI (TEMIIEparypa,
BHYTPEHHSISl SHEPTUsl, KOJIMYECTBO TEIIOTHI, YAEIbHAs TEINIOEMKOCTh BEIIECTBA, YAEIbHAS TEIUIOTA TUIABIEHUA, YACIbHAS
TEIJI0Ta MapooOpa3oBaHus, yAelbHas TEIJIOTa CTOPAHUS TOIIMBA, KO (MUIIMEHT MOJIE3HOTO NEUCTBUS TEILIOBOM MAILIMHBI,
OTHOCUTEJbHAS BJIAJKHOCTh BO3IYyXa, JJEKTPUUYECKUHM 3apsijl, CUila TOKAa, 3JEKTPUUYECKOE HAINPSIKEHUE, COIPOTHUBIICHHE



MIPOBO/IHMKA, YAETFHOE COMPOTHBIICHNE BEIIECTBA, pab0Ta M MOIIHOCTH 3JIEKTPUUIECKOTO TOKA), MPU ONMKMCAHUHU MPABUIBLHO
TPaKTOBAaTh (PU3NYECKUN CMBICI HCIIOJIBb3YEMbIX BEJIWYMH, O003HAUYEHHUS M €AUHUIBI (U3MUYECKUX BEIMYMH, HAXOIUTh
dbopMyIibl, CBSA3BIBAIOIIME JaHHYIO (PU3UYECKYI0 BEJIMYMHY C JPYTUMHU BEIWYHMHAMH, CTPOUTH TpaUKH H3YYEHHBIX
3aBUCUMOCTEN (PU3NUECKUX BEINUNH;

XapaKkTepU30BaTh CBOICTBa Tel, (PU3UUECKHUE SIBJICHMSI U IPOLIECCHI, MCIOJIb3ys OCHOBHBIE IOJOKEHUS MOJIEKYJISIPHO-
-KUHETUYECKOM TEOpPUU CTPOEHHUS BEIIECTBA, MPUHUMUII CYNEPIO3ULIHMH IOJe (Ha KAaueCTBEHHOM YpPOBHE), 3aKOH
COXpaHEHUs 3apAna, 3akoH OMa U1l yyacTKa Lemnu, 3akoH /[xoyisa—JIeHna, 3aKkoH COXpaHEHUsl SHEPIuu, IPU 3TOM JaBaTh
CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIIMCBIBATH €0 MAaTEMaTUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YMCJIE U B KOHTEKCTE CUTyalllil MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbISBISATh IPUUMHHO-CIEICTBEHHBIE CBS3U, CTPOUTh OOBSICHEHUE U3 1—2 JIOTMYECKUX IIaroB ¢ onopoit Ha 1-2
M3YYEHHBIX CBOMCTBA (DU3UUECKUX SIBICHUM, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacyéTHble 3aa4u B 2—3 JEHCTBUSA, UCIIONb3YsS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIME (DU3UUECKUE BEIMYMHBL: HA
OCHOBE aHajM3a YCIIOBMS 33Ja4d 3allMChIBaTh KPaTKOE YCJIOBHUE, BBISBIIATH HEJNOCTATOK JAHHBIX JUIS PEIICHMS 3a7ayH,
BbIOHMpATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE JUIsl €€ pEeIIeHUs, IPOBOAUTH PAcUEThl M CPAaBHUBATH MOTYUEHHOE 3HAUCHHE
(bU3MYECKOI BEIMYMHBI C U3BECTHBIMU JTAHHBIMU;

pacno3HaBaTh MNPOOJEMBbI, KOTOpPbIE MOXHO PEIIMTh MPU TMOMOIIM (PUINYECKUX METOJOB, HCIOIb3Ys OINKUCAHUE
UCCJIEIOBAHMUS, BBIICIATH IPOBEPAEMOE MPEIONIOKEHUE, OLIEHUBATh MPABUIBHOCTD MOPSAIKA TPOBEICHUS UCCIIEI0BAHMS,
JieaTh BBIBOJBI,

IPOBOAUTH ONBITHI MO HAOMIOAEHUIO (DU3MUECKUX SBJICHUN WM (U3NYECKUX CBOMCTB TeNl (KANmWJUIAPHBIE SIBICHUS,
3aBUCUMOCTh JABJICHHS BO3[yXa OT €ro 0o0bEMa, Temmeparypbl, CKOPOCTH NpOLEcca OCThIBAHUS W HArpeBaHUsl MpPH
U3JTyYeHHUH OT L[BETA MU3JIyYarolIel (Morionaronieil) NoOBepXHOCTH, CKOPOCTh UCHAPEHHSI BOJIBI OT TEMIIEPATYPhl KUJIKOCTU
Y IUIOIIA/IN €€ MIOBEPXHOCTH, JIEKTPU3ALIUS TEJ U B3aUMOJICUCTBUE 3JIEKTPUUECKUX 3apsI0B, B3AUMOEHCTBUE TTOCTOSTHHBIX
MarHuTOB, BU3YyaJIU3alldsl MAarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB, JAEMCTBUS MAarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM,
CBOMCTBA AJIGKTPOMAarHuWTa, CBOMCTBA 3JEKTPOJBUTATENS IOCTOSHHOIO TOKa): (OpMyJIHpOBaTh MPOBEPSEMbIE
MPEANoJOKEeHUs, cOOMpaTh YCTAHOBKY M3 MPEIOKEHHOTO O0OpYAOBaHMS, OMUCHIBATH XOJ OMbITa U (HOPMYIUPOBATH
BBIBOJIBL;



BBITMIOJHATh MPSIMbIE W3MEPEHUs TEeMIepaTyphbl, OTHOCHUTEIHHOM BIAXXHOCTH BO3/AyXa, CHJIBI TOKa, HAMNpSHKEHUS C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U AATYUKOB (PU3UUYECKUX BETMUHMH, CPABHUBATH PE3YJbTAaThl U3MEPEHUI ¢ YUETOM
3aJIaHHOM a0COJIIOTHOM MOTPELIHOCTH;

MPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTH OJTHOM (PU3UYECKOM BEIMUMUHBI OT JIPYTOil C UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUN
(3aBUCUMOCTb COIPOTHUBIJICHHS MTPOBOJIHUKA OT €0 JIJTMHBI, MIIOMIAIA MOMEPEYHOr0 CEYEHUS U YAESIbHOTO COMPOTUBICHUS
BEIIECTBA MPOBOJHUKA, CUJIBl TOKAa, WAYIIETO uepe3 MPOBOAHHMK, OT HAMpsDKEHHUS Ha TMPOBOJHUKE, HCCIIECIOBAHHE
MOCIIE0BATEIBHOTO U MApaJUIENFHOTO COSAMHEHUN MPOBOJHUKOB): IIAHUPOBATH UCCIIEOBAHUE, COOUPATh YCTAaHOBKY U
BBINOJHATh U3MEPEHHUs, CIeNys NPEIIOKEHHOMY IUIaHy, (PUKCUPOBATH PE3yJIbTaThl MOITYYEHHOM 3aBHCHUMOCTH B BHUJE
TaOJIUI ¥ TpaUKOB, 1€1aTh BHIBOJIBI 110 PE3YyIbTaTaM HUCCIIEI0BAHUS;

IPOBOJUTH KOCBEHHbIE W3MEpEeHUs (U3NUECKUX BeNWYMH (yIesibHasg TEIIOEMKOCTh BELIECTBAa, COMNPOTHUBIICHUE
POBOIHMKA, pab0Ta M MOIIHOCTH JJEKTPUUYECKOTO TOKA): TUIAHUPOBATh WM3MEPEHUs, COOMpPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIEAys MPEII0KEHHOW HHCTPYKIIUHU, U BBIYUCIIATH 3HAYCHUE BETTUYHHBI;

cO0JII01aTh MIPaBUJIa TEXHUKHU O€30IaCHOCTH MPHU padoTe ¢ JIabopaTOPHBIM 000pPYI0BAaHUEM;

XapaKTepU30BaTh MPUHIUIBI AEUCTBUS N3YUEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB € OMOPOM Ha UX OMUCAHUS (B TOM
YHCclie: CUCTeMa OTOIUICHHUS JOMOB, TUTPOMETp, MmapoBas TypOWHA, amMmepMeTp, BOJBTMETP, CUETUMK DICKTPUUECKOM
DHEPrUu, AJIEKTPOOCBETUTEIbHbIE MPUOOPBI, HArpeBaTENbHbIE  JJIEKTPONPUOOPHl  (NMIPUMEPBI), DIIEKTPUUECKHE
PEIOXPAHUTEH, JIEKTPOMATHUT, dJEKTPOABUTATENh MTOCTOSHHOTO TOKA), UCIOJB3YSl 3HAHUS O CBOMCTBAX (DPU3UYECKUX
SBJICHUI U HEOOXOANMbIC (PU3NYECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTblE TEXHUYECKHE YCTPOICTBA M M3MEPUTEIbHbIE MPUOOPHI MO CXEMaM U CXEeMAaTHUYHBIM PUCYHKaM
(PKUIKOCTHBIN TEPMOMETp, TEPMOC, TICUXPOMETP, TUTPOMETP, IBUTATENIb BHYTPEHHETO CTOPAHUS, SJIEKTPOCKOI, PEOCTaT),
COCTaBJISITh CXEMBI AJIEKTPUUYECKUX IENel ¢ MOCIe0BaTeIbHBIM U MapaICIbHBIM COSAMHEHUEM AJIEMEHTOB, pa3indast
yCIIOBHBIE 0003HAYEHHUSI SJIEMEHTOB AJIEKTPUUECKUX LIETIEeH;

OPUBOJUTH MPUMEPHI (HAXOAUTh MHGOPMAILMIO O MPUMEpax) MPAKTUYECKOTO HCIOIb30BaHUS (PU3NYECKUX 3HAHUN B
MOBCEHEBHOM KU3HU JJIsi 0OecTieueHHs] O€30MaCHOCTH TMpU OOpaleHnu ¢ MpruOOpaMu U TEXHUYECKUMHU YCTPOWCTBAMH,
COXPaHEHUS 3[IOPOBBS M COOJIIOICHUST HOPM DKOJIOTHYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpeie;



OCYILECTBIATh MOUCK MHpOpMauu (Gpu3ndeckoro cojepkanusi B MHTepHeTe, HA OCHOBE MMEIONIMXCS 3HAHUN U MyTEM
CPaBHEHHUS JTOTIOJHUTEIbHBIX UCTOYHUKOB BBIACTSATH HH(GOPMAIINIO, KOTOpas ABIISETCS MPOTUBOPEUNBOM HITU MOKET OBITH
HEJIOCTOBEPHOM;
UCIOJIb30BaTh IPU BBINOJHEHUM YUYEOHBIX 3a/laHUM HAy4HO--TIONYJSIPHYIO JIUTEpaTypy (PU3NYECKOro CoOJepiKaHus,
CIPaBOYHbIE MaTepualbl, pecypchl cetu VHTepHeT, BiajgeTh NpuémMamMu KOHCIIEKTHMPOBAHHUS TEKCTa, MPeoOpa3oBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
C03/1aBaTh COOCTBEHHBIC MMCHMEHHBIEC U KPAaTKUE YCTHBIE COO0IIeHus, 000011ast nHGOpMAILMIO U3 HECKOIBKUX UCTOYHHUKOB
(U3NYECKOTO COJEp’KaHus, B TOM 4YHCIE MyOJMYHO MNPEJCTaBISTh PE3yibTaThl MPOEKTHON WM MCCIEN0BaTEIbCKON
JESATEIIbHOCTH, MPU 3TOM IPaMOTHO HCIOJb30BaTh W3YUEHHBIM MOHATUHHBIA anmapar Kypca (DU3MKH, COINPOBOXKIATh
BBICTYIICHUE ITPE3CHTALUEH;
IIPU BBINIOJHEHNUN Y4E€OHBIX MPOEKTOB M MCCIENIOBAHUN (PU3NYECKHUX IMPOLIECCOB PaCHpeAeisaTh 003aHHOCTH B TpyNIE B
COOTBETCTBHHU C IMOCTABJIECHHBIMH 33J]a4aMHU, CIEIUTH 32 BBHIIIOJIHEHUEM IIJIaHA ACHCTBUN U KOPPEKTUPOBATH €r0, aJIEKBATHO
OLIEHUBaTh COOCTBEHHBIN BKJIAJ B JEATEIbHOCTh TPYIIIbI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, MPOSBIISS
TOTOBHOCTb pa3peniaTb KOH(PIUKTHI.

K koHiy 00y4yeHus: B 9 Kjiacce nmpeIMETHbIE PE3YJIBTAThl HA 0A30BOM YPOBHE JAOJKHBI OTPAKATh C(POPMUPOBAHHOCTD
y 00y4Yarmuxcs YMEHUM:
MCITIOJIB30BATh MOHATHUS: CUCTEMAa OTCUETa, MaTepuaibHas TOUKa, TPAEKTOPHUS, OTHOCUTEIbHOCTh MEXaHUYECKOTO JIBUIKEHHUS,
nedopMmanus (ynpyras, mjiacTU4ecKas), TpPeHUE, LEHTPOCTPEMUTENbHOE YCKOPEHHE, HEBECOMOCTh U MEperpy3Ku, LEHTP
TSAXKECTH, aDCOIIOTHO TBEPOE TEIIO, IEHTP TSHKECTU TBEPIOTO Tella, pABHOBECUE, MEXaHUUYECKUE KOJIeOaH sl U BOJIHBI, 3BYK,
MH(Qpa3ByK U YIbTPA3BYK, BJIEKTPOMArHUTHBIE BOJHBI, IIKaJla 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U
JATbHO30PKOCTb, CIEKTPBI UCITYCKAHMS U MTOTJIOIIECHHUS, alb(a-, 0eTa- U raMMa-u3IydeHus, U30TOIbI, siIepHas SHEPreTUKa;
pasnuyarh SBJICHHs (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOJMHENHOE ABUKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHENHOE
JBUKEHHE, CBOOOJHOE MaJCHHUE TeJ, PAaBHOMEPHOE IBMKEHHE IO OKPYKHOCTH, B3aHUMOJEHCTBHE TeJ, PEaKTHBHOE
JBUKEHHE, KOoJIeOaTeTbHOE JBIKEHUE (3aTyXalollMe M BBIHY)KJIEHHBIE KOJIeOaHMs), pE30HAHC, BOJHOBOE JABH)KEHHE,
OTpa)k€HUE 3BYKa, MPSIMOJIMHEHHOE PACTIPOCTPAHEHHUE, OTPAKEHUE U MPEJIOMIICHHE CBETA, MOJTHOE BHYTPEHHEE OTPAKEHUE
CBETa, pPAa3Jl0OKEHUE OENoro CBeTa B CHEKTP M CIOXEHUE CIEKTPaJbHBIX LIBETOB, JUCIEPCHUS CBETa, E€CTECTBEHHAas



PaNOaKTUBHOCTh, BOSHUKHOBEHHUE JIMTHEWHYATOTO CIICKTPA U3IIYICHHS ) TIO ONTUCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE
OTIBITOB, ICMOHCTPUPYIOIIUX JaHHOE (PU3UIECKOE SBIICHUE;

pacrno3HaBaTh NPOSBICHUE U3YUYCHHBIX (DU3UYECKUX SBJIICHUA B OKpPYKArOIeM MUpE (B TOM dnciie Pu3ndecKue sSBICHUS B
NpUPOJIC: MPWIMBBKI U OTJIHBBI, JIBIWKEHUE TuTaHeT COJNHEYHON CHUCTEMBI, PEaKTUBHOE ABM)KCHHE JKHMBBIX OPTaHHU3MOB,
BOCTIPUSATHE 3BYKOB KHBOTHBIMH, 3€MJICTPSCEHUE, CEHCMIYECKHUE BOJHBI, I[yHAMH, X0, I[BETa TEJI, ONITHYECKHEC SIBJICHUS B
npupoje, OMOJOTUYECKOE IEHCTBHE BHUIAMMOTO, YIbTPadHOJIETOBOTO M PEHTTEHOBCKOTO W3IyYEHUW, €CTECTBCHHBIN
PaMOAKTUBHBIN ()OH, KOCMHUYECKHE JTyYH, PATUOAKTHBHOE M3TyUCHUE TPUPOTHBIX MUHEPAJIOB, ICHCTBHE PAIHOAKTUBHBIX
U3ITyYeHU Ha OPraHU3M 4YeJIOBeKa), IPH STOM MEPEBOIUThH MPAKTUUYECKYIO 3a7a4y B YUCOHYIO, BBIACISThH CYIIECTBEHHBIC
CBOICTBA (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

OIMKCHIBATh M3YUYCHHBIC CBOMCTBA TN U (PU3UYECKUE SBJICHUS, UCTIONB3YSl PU3NUYECKUE BEIUYUHBI (CPEIHSISI U MTHOBEHHAs
CKOPOCTH Teja MPU HEPABHOMEPHOM JBMKCHUH, YCKOPEHHUE, MIEpEeMEeIeHNe, MyTh, YTI0Bas CKOPOCTh, CHUjIa TPEHUS, CHIIa
YIOPYTOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOTHOTO TAJCHHS, BEC Tella, UMITYJIbC TeJla, UMITYJIbC CHJIbI, MEXaHWYECKas
paboTa ¥ MOIIHOCTh, TOTEHIMATbHAS YHEPTUS TeJla, TOAHITOT0 HaJl TOBEPXHOCTHIO 3€MJIH, TOTEHIMAIbHASI SHEPTHUS CIKATON
NPYXKUHBI, KUHETHYECKasi JHEPrus, MOJHAs MeXaHWYecKas JIHEeprus, MEpHoj M YacToTa KoJeOaHWil, JUIMHA BOJHBI,
I'POMKOCTB 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTENh IPEIIOMIICHUS CPEIBI), IPU ONTMCAHUH IMPABWIILHO TPAKTOBAThH
(GU3UYECKUI CMBICIT UCIOJIB3YEMBIX BEJIMYHMH, O0O3HAYCHHS] W CIWHUIBI (PU3MUYCCKUX BEIWYUH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIONIUE JTAHHYIO (PU3MUYECKYIO BEIIMYMHY C JIPYTUMU BEITWYMHAMH, CTPOUTH TpadUKU M3YYCHHBIX 3aBHCHMOCTCH
(U3UYECKUX BEIIMYHH,

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBJICHHUS U TIPOIECCHI, MCIOJIb3YS 3aKOH COXPAHEHUS JHEPrUH, 3aKOH
BCEMHPHOTO TATOTCHUSI, IPUHIIUAIT CYNEPIIO3UIIMN CHJI, TIPUHITUIT OTHOCUTEIHLHOCTH [ ammmies, 3akoHbl HbiOoTOHA, 3aKOH
COXpaHEHUSI UMITYJIbCA, 3aKOHBI OTPAKCHUS WU TPEIOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MacCOBOTO YHCEIN
pU SIZICPHBIX PEAKIUSAX, TPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA W 3aMHCHIBATh €r0 MaTeMaTUYeCKOe
BBIPKCHHUE;

OOBSACHATHh (PU3MYECKUE TIPOIIECCH M CBOMCTBA TEJI, B TOM YUCJIE M B KOHTEKCTE CUTYallUi MPAKTUKO-OPUEHTHPOBAHHOTO
XapaKTepa: BBIABIIATH MPUIMHHO--CJICACTBEHHBIC CBS3H, CTPOUTH OOBICHEHHE M3 2—3 JIOTHUECKHUX IIaroB C OMopoi Ha 2—3
W3YYCHHBIX CBOMCTBA (DM3UUECKUX SIBJICHUH, PU3NUSCKUX 3aKOHOB MJTH 3aKOHOMEPHOCTEHH;



pemiath pacy€THbIC 3a/1a4M (OMUpPAIOIIHecs Ha CUCTEMY U3 2—3 ypaBHEHHI ), HCTIONB3Ys 3aKOHBI U ()OPMYJIbI, CBA3BIBAIOIINE
¢u3znyecKrue BETUYMHBI: HA OCHOBE aHAJN3a YCIOBUS 3a/1auMl 3allMChIBaTh KPATKOE YCJIOBUE, BBISBISATH HEAOCTAIOUINE WIIN
U30BITOYHBIE JTAHHBIC, BHIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIEC I PEIICHUs, MPOBOJUTH PACUEThl U OLICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAUCHHS (PU3HUECKOM BEIUYUHBI,

pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEHIUTh MPU MOMOUIM (PU3UYECKUX METOJIOB, HCHOJb3Ysl OIKMCAHHUEe
VCCJIEIOBAHMUSI, BBIICIATHh IPOBEPSAEMOE MPEAIIOIOKEHUE, OLIEHUBATh MPAaBUIIBHOCTD MOPSAAKA MPOBEIECHUS UCCIIEI0BaHNUS,
JIeNIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOACHUN U OIBITOB;

IPOBOJAUTH ONBITHI MO HAOMIONEHUIO (PU3NUECKUX SBJICHUN WIM (PU3NUYECKHX CBOMCTB Tel (M3y4EHHME BTOPOIO 3aKOHA
HploTOHa, 3aK0HA COXpaHEHHs PHEPrUH, 3aBUCUMOCTb IEpHOJia KOJeOaHUl MpYy>KMHHOTO MasiTHUKAa OT MAacChl rpy3a U
HKECTKOCTU TPYKUHBI U HE3aBHUCHUMOCTh OT aMIUIATY/bl MaJIbIX KOJIEOAHWM, MPSMOJIMHEHMHOE paclpoCTpaHEHUE CBETA,
pasnokeHne Oeloro CBeTa B CIIEKTP, U3YUYEHHE CBOWCTB M300pPaKEHHsI B IJIOCKOM 3€pKajle U CBOWCTB M300paKeHHS
IpeIMeTa B COOMPAOIIEH JIMH3E, HA0II0AEHUE CIUIONIHBIX U JIMHEMYaThIX CHEKTPOB U3IIYYEHHS): CAMOCTOSITEIBHO COOMPATH
YCTaHOBKY M3 U30BITOUHOTO HaOOpa 000pyA0BaHUSs, OMMMCHIBATH X0/ ONBITA U €r0 PE3YNbTaThl, (HOPMYIUPOBATH BHIBOIBI;
IPOBOAUTH IPU HEOOXOIMMOCTH CEPHUI0 MPSAMBIX HU3MEPEHUI, ONpenensisi CpeAHee 3HAYEHUE H3MEPSIeMON BEIMYMHBI
(dboxycHoOe paccTosiHUE COOMparoIe JIMH3bI), 000CHOBBIBATH BHIOOP crioco0a n3mMepeHus (M3MEpPUTEILHOTO MpUdopa);
MIPOBOIUTH UCCIIEIOBAHNE 3aBUCUMOCTEHN (PM3MUECKUX BETMUMH C UCMIOJIb30BaHNEM MPSMBIX U3MEPEHHH (3aBUCUMOCTD Iy TH
OT BPEMEHU MPU PABHOYCKOPEHHOM JBUKEHUHU 0€3 HauaJIbHOU CKOPOCTH, EPHOJIa KOJIeOaHU MaTEMAaTHYECKOTO MasiTHUKA
OT JIJMHBI HUTH, 3aBUCUMOCTH yrja OTPaK€HUs CBETa OT yrja MaJeHus U yrjia TPeIOMJICHHUS OT yria TNajeHus):
MJIAHUPOBATH MCCIIEIOBAHUE, CAMOCTOATEILHO COOMPATh YCTAHOBKY, PUKCUPOBATH PE3YNIHTATHI MTOTYYEHHOW 3aBUCUMOCTH
¢bu3nUeCKUX BEIWYUH B BHJIe TaOIUI] ¥ TpaprKOB, IeIaTh BEIBOJIBI 110 pPe3yIbTaTaM UCCIIETOBAHMUS;

MPOBOUTH KOCBEHHBIE U3MEPEHUs (M3MUECKUX BEIMUWH (CpeaHssi CKOPOCTh M YCKOPEHHUE Tela MPU PaBHOYCKOPEHHOM
JBUKEHUH, YCKOPEHHE CBOOOJHOTO MaJCeHMs, KECTKOCTh MPYKUHBI, KOI(DPUIMEHT TPEeHUsI CKOJBKEHHsI, MEXaHUYecKas
paboTa ¥ MOIIHOCTH, YAaCTOTA W TMEPUOJ KOJeOaHW MATEMaTHYECKOTO W MPYKUHHOTO MAsTHHUKOB, ONTHYECKas CHIIA
coOuparolel JUH3bI, PaauOoaKTUBHBIA (DOH): TJIIAHUPOBATH M3MEPEHUsS, COOMpATh IKCICPUMEHTAIBHYIO YCTAaHOBKY U
BBITIONHATh HM3MEPEHHUs], CIeAys MPEIJIOKEHHOW HWHCTPYKIMHU, BBIUKCIATH 3HAYCHHE BEIWYMHBI W aHAIM3HPOBAThH
IIOJIy4YE€HHBIE PE3YyJIbTAThl C YYETOM 3aJaHHOU IOTPELIHOCTH U3MEPEHU;

COOJTI0IaTh TIPaBUIIa TEXHUKH 0€30MaCHOCTH Tpu paboTe ¢ 1ab0paTopHbIM 000PYI0BAaHHUEM;



pa3ianyaTh OCHOBHBIC NMPU3HAKU HM3YyYEHHBIX (U3NYECKUX MOJENEH: MaTephalibHas TOYKa, aOCONIOTHO TBEPIOE TeEJO,
TOYEYHBII HICTOYHUK CBETA, JTy4, TOHKAs JIMH3a, IUIAHETapHAas MOJEINIb aTOMa, HyKJIOHHAsi MOJIENIb ATOMHOTO S1pa;
XapaKTepU30BaTh MPUHITUIIBI ACHCTBHS U3YUCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOI Ha MX ONMUCAHUS (B TOM
quclie: CHUIOMETp, JATYMKU TOJIOKEHUsSI, PACCTOSIHUS M YCKOPEHUS, PakeTa, 3XO0JIOT, OYKH, MEPHUCKOI, (oToammapart,
ONTUYECKUE CBETOBOBI, CHEKTPOCKOI, J03UMETp, Kamepa BuiibcoHa), MCHONB3ys 3HAHHMS O CBOMCTBaX (PU3MYECKUX
SIBIICHUH 1 HE0OX0IMMBbIEe (PU3UUECKHE 3aKOHOMEPHOCTH;

UCITIOJIb30BaTh CXEMbl M CXEMATHYHBIE PUCYHKM HM3YUYEHHBIX TEXHUYECKUX YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB U
TEXHOJOTMYECKUX MPOLECCOB MPU PEIICHUH Y4YEOHO--MPAKTUYECKUX 3a/]ay, ONTUYECKHUE CXEMbI IJs HOCTPOEHUS
N300pakeHU B MJIOCKOM 3epKajie U coOuparoiiei JuH3e;

IPUBOJUTH MPUMEPHI (HAXOAUTHh MHPOPMALMIO O MPUMEpax) MPAKTUYECKOTO HCIONIb30BaHMUS (PU3NYECKUX 3HAHUN B
MOBCEIHEBHOMN XU3HU NIl 0OecrieueHrs] 0€30MacCHOCTH MpU OOpaIleHUH ¢ TPUOOPAMHU U TEXHUYECKUMHU YCTPOWCTBAMM,
COXpaHEHUS 3JI0POBbsI U COOIIOACHHS HOPM DKOJIOTUYECKOTO OBEACHUS B OKPYKAIOILIEH CPEIE;

OCYILIECTBIIATh MOUCK MH(POpMALKN (PU3NYECKOr0 cojepkaHus B HTepHeTe, caMOCTOSTENIbHO (GOPMYIUpPYsl MOUCKOBBIN
3arpoc, HaXOAWTh IyTH ONPENEICHUS JOCTOBEPHOCTH MOJIYYEHHOW HMH(GOpMaluu Ha OCHOBE HMMEIOILMXCS 3HAHUN U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPU BBINOJHEHUM YYEOHBIX 3aJaHUil HAay4YHO--TIOMYJSIPHYIO JUTEpaTypy (U3MYECKOTO COJEp KaHMS,
CIPABOYHBIE MaTepHalibl, pecypcbl ceTu WMHTepHeT, BianeTh NpuEéMaMU KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE U YCTHbIE COOOUICHHS Ha OCHOBE HMH(OpPMAIMM U3 HECKOJbKHX HCTOYHHKOB
(bu3nUecKoro coaepxaHusi, MyOJIUYHO NPEACTABIATh PE3YyIbTaThl MPOEKTHON MM UCCIIEN0BATENbCKON IEATEIbHOCTH, PU
TOM TPAMOTHO HCMOJIb30BATh W3YUYEHHBIM MOHATUWHBIA anmapar W3y4aemMoro pasjaena (QU3MKH M CONPOBOXKAAThH
BBICTYIUICHHE MIPE3EHTALMEN ¢ YYETOM OCOOCHHOCTEHN ayAUTOPUH CBEPCTHHUKOB.

TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

‘ ‘ ‘ KoanuecTBo 4acoB




Ne HanmeHnoBaHue pa3ae/ioB U TeM DJIeKTPOHHbIE
n/n NMPOrpamMMbl Beero Kontpoabubie, IIpaktuyeckue (mudposbie)
padoTshI padoThI o0pa3oBaTe/bHbIE
pecypchbl
Pa3nen 1. ®u3uka u eé pojib B NO3HAHMHU OKPY:KAKIIETr0 MUpa
bu6mmoreka [IOK
- 2
1 Pu3HKa - HayKa O IpHpoIe 0 0 https://m.edso0.ru/7f416194
bubmuoreka [JOK
2
12 DH3HNCCKHE BEIIMIHHI 0 0 https://m.edso0.ru/7f416194
. bubmuorexa [JOK
2 1
1.3 EcrecTBeHHOHAay4HBIH METO/ MO3HAHUS 0 https://m.edsoo.ru/ 7416194
Hroro mo pazueny 6
Pasnea 2. [lepBoHayaibHbIE CBeJICHUS 0 CTPOCHHH BelleCTBa
bu6mmoreka [IOK
21 Crpoenne semectsa . 0 ! https://m.edsoo0.ru/7f416194
29 JIBr>KeHWE U B3aUMOICMCTBUE YaCTHI] 2 0 1 bubnuorexa [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 B3aUMOIeiiCTBHE TeJl
bu6mmorexa [IOK
3 0 1
3.1 Mexarueckoe npikenne https://m.edso0.ru/7f416194
bu6mmoreka [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, JKMAKOCTE 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 JlaBenne KuaKoCTH > 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
5.3 Mexanmueckas sueprus 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

KounyecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m IporpaMmb1 Beero KO;ITpOJIbeIe l'[p6aKanec1me 0GPA30BATEIBLHBIE
padoTsI padoThI pecypesI
Pa3nen 1. TemioBble siBJaeHHs
. bu6mmoreka [IOK
1.1 CTpocHue 1 cBOCTBA BellecTBa ! 0 0 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Tenosbie nporiecc! 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
' WX B3aMMO/ICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOSIHHBIH IEKTPHUUECKUI TOK 20 1 7 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
2.3 MaruuThbIe sB1eHHA 6 1 15 https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 IMEKTPOMATHHTHAS HHIYKIHS 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

Koan4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l IporpaMmb1 Beero KO;ITpOJIbeIe l'[p6aKanec1me 0GPA30BATEIBLHBIE
padoTbI padoTbI pecypeb
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHn4ueckoe IBMKEHHUE U CITIOCOOBI €ro 10 0 1 bubmuorexa [JOK
' OIHMCaHUS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
2 1
12 Bsaumonetictaue Ten 0 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
: 1
13 3aioupt coxpaneHus 0 0 3 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
bubmuorexa [JOK
7
2.1 Mexanmieckne koseoanus 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
: . 8 1
2.2 Mexanmieckue BOMHEL 3ByK 3 https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 15
Pa3nen 3. DjieKTPOMArHUTHOE 10JI€ H JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6 0 2 bubnmnoreka [JOK
' 3JIEKTPOMArHUTHBIEC BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 6
Pa3nen 4. CBeToBble siBJIeHMSI
bu6mmoreka [IOK
6 0 2
4.1 3aKOHBI paCpOCTPAHEHHUS CBETA https://m.edsoo.ru/7f41a4a6
bu6mmorekxa [IOK
6 0 3
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI https://m.edsoo.ru/7f41a4a6
4.3 Pasnoxenue 6eoro cBeTa B CIEKTP 3 0 2 bubmiorexa HOK

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 1 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 | Slacpusic pearumn 7 D | g imedsooruritadss
Hroro mo paszaeiny 17
Pa3nes 6. [loBTOpuTE1bHO-0000 1AM MOAYJIb
6.1 [ToBTOpeHue u 06001IeHUE COAEePKAHUS 9 2 bubnuorexa [JOK
Kypca ¢usmku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

9 KIIACC
Jlykamuk B.1. CoopHUK BOIIPOCOB U 3a/1a4 1o gusuke. 7-9 ki — M.:
[Ipocsemenne, 2010. —192c.

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

TecTsl o pusnke. 9 kiace: k yueoHuky A.B. Ilepsimikuna, E.M. T'yTauK
«Pusznka

9 knace» / O.M. I'pomueBa. — M.: M3znarenscTBo «OK3ameny, 2010.

dusuka. 9 xkimacc. TemaTuueckre TECTOBEIE 3aaHUs I OoAroToBKU K [ A. /
aBT.- cocT.: M.B. boitnenko, O.H. Mupomikuna. — fpocnasib: OO0 «Akagemus
pa3Butus», 2014.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

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

2. Enunas KoJuteKIst upoBBIX 00pa30BaTeIbHBIX PECYPCOB. — PEKUM
noctyma: http://school- collection.edu.ru

3. MnTepecHble MaTepualbl K ypokaM (U3MKH [0 TeMaM; TECThI [0 TeMaM;
HarJsIHbIC TocoOus K ypokam. — Pexum noctyna: http://class-fizika.narod.ru

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

5. DnexTpoHHbIe yueOHUKH 10 (usuke. — Pexxum nocryna: http://www.fizika.ru

6.lucranmmonnas mkosa Ne368 http://moodle.dist-368.ru/ OTKpBITHIN KJ1acc.
CeteBoe oOpa3zoBaTeabHOe cooliecTBo. 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. UnTepuert ypoxk. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 cenTs6ps» marepuansl o gusuke. http://archive.1september.ru/fiz
11. Aaumanuu gusznueckux o0bekToB. http://physics.nad.ru/

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

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