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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IMOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuétom ¢eaepanbHON paboueil mporpaMMbl BOCIUTAHUS U
Konuenuuu npenogasanus yueOHoro npeamera «DOusukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYarouuxcsi ¥ OpPraHu3alyi0 H3y4eHHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBE. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3ysbTaTaM 00ydeHus, a TakKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

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

[TporpamMmma mo ¢Qusuke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOJUYECKOU
MOMOILY YYUTEIIO B CO3/IaHNU paboyeil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®duzrka SABISETCS CHUCTEMOOOpA3yIOIIMM JUIsl  €CTECTBEHHO-HAYUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBbKY (PM3HUECKHUE 3aKOHBI JIe)KAT B OCHOBE IPOIIECCOB
W SBIICHWM, H3y4aeMbIX XUMHEH, OWOIOrHMel, acTpoHOMHEH U (GU3HYCCKOU
reorpaduelf, BHOCHUT BKJAJ B €CTECTBEHHO-HAayuyHYI0 KapTHHYy MHpa,
IpPEeNoCTaBsieT HauOoJiee SICHble O00pas3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HAHUA, TO €CTh CII0CO0Aa MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

OpHa W3 TIaBHBIX 3a/a4d (PU3NYECKOro O0pa3oBaHUsA B CTPYKType OOIIETro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHOH TPaMOTHOCTH H
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIICYIOIMMH KOMITETEHTHOCTSIMH, XapaKTEePHU3YIOIUMH €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

HAYYHO OOBACHATD SIBJICHUS;

OLICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEAOBAHMS;
WHTEPHPETUPOBATh JaHHBIE M MCIOJb30BaTh HAy4yHbIE JOKa3aTeabCTBA IS
MOJTyY€HUs BHIBOJIOB.

[lenn wusyueHus GU3WMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
ompenenensl B Konuenmuum npenogaBanust yueOHoOro mnpeamera «®Pusnka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrOIIUX
OCHOBHbBIE  00I11€00pa3oBaTeNbHbIe MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (poToKos 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 TPEACTABICHUNA O HAYYHOM MeEToJe TO3HaHus U (OPMUPOBAHUE
MCCJIEI0OBATEIBLCKOTO0 OTHOIIEHUS K OKPYKAIOIUM SIBJICHUSM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa M3yYEHHUS OCHOB
CTPOEHHUS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;
dbopMHpoBaHUE TPEJACTABICHUN O POIU (PU3MKK IS  Pa3BUTUA  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;
pa3BUTHE MPEICTABICHUN O BO3MOXKHBIX cepax Oyaymend npopeccuoHaIbHOU
JESTEIIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOJATOTOBKA K JalIbHEHIIEMYy OOY4YEeHHIO B
HTOM HAIPaBIICHUU.

JlocTikeHne 3THX Lened MmporpamMmbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:
npuoOpeTeHNEe 3HAHUU O JAUCKPETHOM CTPOCHHMM BEIECTBA, O MEXAHUYECKHX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SBJICHUSIX;

NpUOOpETEHNE YMEHHM OINUCHIBaTh W OOBACHATH (U3UYECKUE SIBICHUA C
UCITIOJIb30BAaHUEM TOJIYYEHHBIX 3HAHUM;

OCBOCHHME METOJOB pPEUIEHUs] MPOCTEUIINX PACUETHBIX 33Ja4 C MCMOJIb30BAHHEM
bU3HMYEeCKUX MOJIENIEeH, TBOPUECKUX U MPAKTUKO-OPHUEHTHUPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHM HAOIIOJATh TPHUPOJHBIC SIBICHUS U BBITIOJHATH OIBITHI,
n1abopaTopHble padOThl U 3KCHEPUMEHTAIBHBIE HCCIEAOBAHUS C HUCIIOJIb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHUE MIPUEMOB paboThl ¢ HHGOpMaLIUEeH (PU3NUECKOTO COACPKAHMS, BKIIIOUAs
WH(OPMAITUI0O O COBPEMEHHBIX JOCTIKEHUSX (PU3MKH, aHAIM3 U KPUTHUIECKOE
OIICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO cO cdepamu npodecCHOHATBHON IeATeIbHOCTH, CBSI3aHHBIMH C
¢u3MKONW, W COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKEHUSX
(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 Hejeno), B 9 kinacce — 102 ygaca (3 yaca B Heneno).

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



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAKOILEr0 MUPa.

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

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

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4aloT MPUPO.Y.
EcTecTBEHHO-HAYUYHBIM METOJl IMO3HAHUA: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBI)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HabmogaemMoro aByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Jlemoncmpayuu.

MexaHuueckue, TEMIOBbIE, JEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
®duznyeckre MNpuOOPHl U TMPOLENypa MNPSAMBIX HM3MEPEHUI AaHAJIOTOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopnvie pabomul u onvimaol.

Omnpenenenre EHbI AIEHUS Kbl U3MEPUTEIBHOI0 Tprdopa.

N3mepeHne pacCcTOSHUIN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Omnpenenenue pasMepoB MaJIbIX TEJ.

N3mepeHue temmnepaTypbl MPU MOMOIIUA KHIKOCTHOTO TEPMOMETpa M JaT4HKa
TEMIIepaTyphl.

[IpoBeneHne nccieIoBaHus MO MPOBEPKE TMIOTE3Bl: NAIBHOCTh IMOJETA IIAPHKA,
MYIIEHHOT'O0 TOPU30HTAJIBHO, TEM 00JIbIIIE, YeM OOJIbILIE BHICOTA MTYCKA.

Paznen 2. IlepBoHayajibHbIEe CBeE€HUS 0 CTPOEHUM BelllecTBa.

CrpoeHue BemiecTBa: aTrOMbl M MOJIEKYJbI, HX pa3Mmepbl. OIbITHI,
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, JKUJIKOCTEH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Hemoncmpayuu.

HaGmronenre 6poyHOBCKOTO JABUKEHUS.
HaGmonenne nuddysuu.



HaOnronenune sBieHui, OOBACHSIOMIUXCA NPUTSHKEHHUEM WM OTTAIKMBAHUEM
YaCTHIL BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

Onenka 1uaMerpa aToMa METOAOM PSIIOB (C UCTIOIb30BaHueM (pororpaduii).
OneIThl IO HAOJIOJIEHUIO TEIIJIOBOTO PACHIUPEHUS T'a30B.
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 JBUKEHHUSL.

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

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. Chila ynpyrocTd M 3aKOH
['yka. 3MepeHue CUiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHHUE TIATOTEHUS M CHIIA
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. HeBecomocts. Crioxkenne
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cuii. Cuiia TpeHusl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.

Hemoncmpauuu.

HaOmroienre MexaHu4ecKoro IBUKEHUS Tea.

N3mepeHne cKkopoCTH MPSIMOJIMHENHOTO JBUKEHHSI.
HabGnronenue siBjieHUST HHEPIIHH.

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

CoxeHune CHJI, HaIllPaBJICHHBIX 11O OJJTHOM MTPSMOM.

Jlabopamopuvie pabomul u onvimaol.

OnpeneneHue CKOPOCTU PaBHOMEPHOTO JBUKEHUS (IIApUKA B HKUIKOCTH, MOJEIU
AIEKTPUUYECKOTO aBTOMOOUJIS U TakK Jiajiee).

Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUS OpyCcKa MITM IIapHKa 10 HAKJIOHHOM
IIJIOCKOCTH.

OmnpeneneHue MIOTHOCTH TBEPAOTO Tea.

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

OMnbIThI, IEMOHCTPUPYIOIIHNE 3aBUCHUMOCTh CUJIbI TPEHHUSI CKOJIBKEHHUS OT BECa Tela
Y XapaKTepa CONPHUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znea 4. JlaBjieHue TBEPABIX TeJl, JKMAKOCTEH U ra3os.

JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJieHUs raza oT o0bEma, Temmeparypel. [lepemaua naBneHus



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

AtMocdepa 3emnu u atmMocdepHoe naBieHue. [IpuyuHBI CyliecTBOBaHUSA
BO3NyIIHOM 00o0sioukn 3emiu. OmnbiT Toppuyennu. M3mepenue arMmochepHOro
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[TpubGops! 1151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUSI.

JlelicTBre XKUAKOCTU M ra3a Ha MOTPYKEHHOE B HUX TeJO. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jemoncmpayuu.
3aBUCHUMOCTbD JABIICHUS ra3a OT TEMIEPATyPhI.

[Iepenava naBIeHUS KUJIKOCTHIO U Fa30M.

Coobmiaromuecs cocyabl.

['mapaBauyueckunt mpecc.

[IposiBrieHne neMCTBUSA aTMOCHEPHOTO JaBICHHUS.

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
COOTHONIEHHUSI TIIOTHOCTEW TEJIa U )KUIKOCTH.

Jlabopamopuwie pabomul u onvimel.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJE€ OT 00BbEMa MOTPYKEHHOW B
JKUJIKOCTh YaCTH TeJa.

OmnpeneneHue BBITAIKUBAIOIIECH CHUJIbI, JIEMCTBYIOLIEH Ha TEJIO0, MOTPYXKEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBHUCHMMOCTH BBITAJIIKMBAIOIIEN CHJIBI, JCHUCTBYIONIEM HAa TEIO B
YKUJIKOCTH, OT MACCHI TeJa.

OMnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh BBITAIKMBAIOIIEH CUJIbI, JEUCTBYIONIEH
Ha TEJI0 B XHUAKOCTH, OT 00bEMa MOrpy>KEHHOM B KUIKOCTh YAacTH Tela U OT
TJIOTHOCTH >KUIKOCTH.

KonctpyupoBanue apeomeTpa WM KOHCTPYUPOBAHME JIOAKU U OMpPEACICHUE €€
IPYy30II0ABEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocTtbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. lIpumeHeHue mpaBuiIa pPaBHOBECHS pbluara K OJIOKY.
«3onoroe mnpasBwio» MexaHuku. KIIJI mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY ¥ TEXHHUKE.



Mexannueckas oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHre 0JTHOTO BU/Ia MEXAHUYECKOW 3HEPTUU B IPYroi. 3aKOH COXpPaHEHUs
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.
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-KUHETUYECKOW TEOPHH.

Mopnenu TBEPAOro, SKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXEHUM MOJIEKYISPHO--KHHETUYECKON TEOPUHU.
CmaurBaHUE U KaOWUISIPHBIE ABIEHUA. TenI0BOE pACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buytpennsas osHeprus. CnocoObl HM3MEHEHHUsS BHYTPEHHEH OSHEpPrHUM:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEpEAAUH:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHE.

KonudecTBo TemnoTsl. YenbHas TEIVIOEMKOCTh BellecTBa. TernooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBrmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEWIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konHjaeHcaiusa. WMcmapenue. Kunenue. YnaenpHas Ttemiora
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.

Hab6nronenne OpoOyHOBCKOTO JIBHIKECHUS.
HaGmonenne nuddysun.
HabGnronenue siBjeHUi cMaurBaHUs U KallWJUISIPHBIX SIBJICHU.



HaOnronenue TenioBoro paciimpeHus Ted.
V3meHeHnue maBieHHWs ra3a MpPU HU3MEHEHHMHM O0BbEMAa W HArpEeBaHUM WIU
OXJIQXKJCHUU.
[IpaBuiia U3MEpEHUs TEMITEPATYPBI.
Buas! Tertonepenaym.
OxJtaykieHue Ipyu COBEPIIEHUH pabOTHI.
HarpeBanue npu coBepIiieHIN paOOThl BHEITHUMHU CHJIaMHU.
CpaBHEHUE TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.
Hab6nronenue xumnenus.
HaGrogenue mocTossHCTBa TeMITepaTyphl MPH TIABICHUH.
Monenu TenJIOBBIX IBUTaTEICH.
Jlabopamopuvie pabomul u onvimol.
OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSHKCHUS.
OMnbITH IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnbITEl 0 HAOMIOJEHUIO TETUIOBOTO PACIIUPEHUS Ta30B, KUJIKOCTEH M TBEPABIX
TEJ.
Omnpenenenue AaBiIeHUs BO3AyXa B OaJUIOHE IINPULIA.
OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JaBJICHUS BO3AyXa OT €ro o0béma u
HarpeBaHus WIN OXJIaXKICHUSI.
[IpoBepka ruMoOTE3bl JIUHEWHOW 3aBUCUMOCTH [IJIMHBI CTOJIOMKA J>XHJIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.
HabGmronenue n3sMeHeHus: BHYTPEHHEN SHEPTUU TeJla B pe3yJibTaTe TeIUIonepeiaun
¥ pabOThI BHEIIIHUX CHII.
HccnenoBanue siBJICHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOAHOW U Topsyei
BO/IBL.
OnpeneneHue KOJWYECTBA TEIUIOTHI, MOJYYEHHOIO BOJON MpPHU TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIIIUHIPOM.
Omnpenenenue yaelbHON TEIIIOEMKOCTH 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
3apspKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€JIaMu).

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



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B KHUIKOCTIX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COECIUHEHHE
IIPOBO/IHUKOB.

Pabota ® MOIIHOCTH 3JIeKTpUYecKoro Toka. 3akoH Jxoyns—JleHua.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
OmeiT  Opcrena. MarauTHoe T1oJie  JJIEKTpUYECKOro Toka. [Ipumenenume
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. Mcronbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

OnbiTel @apajnes. SABneHne 3JeKTpoMaraHuTHON MHAyKuu. [Ipasuno Jlenna.

DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.
Jemoncmpayuu.

DJeKTpu3anus Ted.

JIBa pozia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEJ.
Y CTpONCTBO U JIEUCTBUE JIEKTPOCKOTA.

DneKTpocTaTu4ecKast HHAYKIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

[IpOBOIHUKH U AUBJIECKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.

M cTOYHMKHM TTOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIKOCTH.

["a30BbIii pa3psia.

N3mepeHne Cuilbl TOKa aMIEPMETPOM.

N3Mepenune 3eKTpUYECKOTO HAPSKEHUS BOJIbTMETPOM.

Peocrar n MmarasuH cOnpoTUBIICHUN.

B3aumopercTBre NOCTOSTHHBIX MATHUTOB.

MopaenupoBaHue HEBO3MOKHOCTHU Pa3IeIEHUs OJHOCOB MAarHUTA.



MopaennupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
OmneiT Dpcrena.
MarnuTtHoe 1oje Toka. DJIEeKTPOMAarHmT.
JleficTBHEe MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNeKTpOoABUTaTENb TOCTOSHHOTO TOKA.
HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKIUU.
OneiTel @apajes.
3aBUCMMOCTh ~ HAmNpaBJICHUs  HUHIYKIHMOHHOTO TOKa OT  YCJIOBUH  €ro
BO3HUKHOBEHHUSI.
DIEKTpOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.
OnbITEl O HAOIIOACHUIO JIEKTPU3ALUU TEJl UHIYKIUEH U IPU COMPUKOCHOBEHUH.
HccnenoBanne AEMCTBUS 3JIEKTPUUYECKOTO MOJISl HA MPOBOJHUKHU U AUIJICKTPUKH.
COopka 1 mpoBepka paboThI IEKTPUIECKOMN I[EMU MOCTOSHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUIIbI TOKA.
N3mepeHue u peryJiupoBaHue HaPSKEHUS.
HccnenoBanre 3aBUCUMOCTH CHJIBI  TOKA, MIAYIIErO0 Yepe3 pPe3ucTop, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.
OnbITel, JIEMOHCTPUPYIOLIWE 3aBUCHUMOCTh JJIEKTPUUYECKOTO COIMPOTUBIICHHS
MPOBOJHUKA OT €ro JIJTMHBI, IUIOMIAIU MTONEPEYHOT0 CEYEHUS U MaTepHaa.
[IpoBepka mpaBuiia CIOKEHUS HAMPSIKEHUN MPU MOCIEI0BATEIBHOM COCIMHEHUN
JIBYX pE€3UCTOPOB.
[IpoBepka npaBuia AJi CHIIbI TOKA MPU MapajuieIbHOM COCIUHEHUN PE3UCTOPOB.
Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHne MOITHOCTH JIEKTPUUYECKOrO TOKA, BBIACIIEMON Ha PE3UCTOpE.
HccnenoBanre 3aBUCUMOCTH CHJIBI  TOKa, HWAYIIETO 4Yepe3 JIAMIOYKYy, OT
HanpsHKEHUS Ha HEW.
Onpenenenue KIIJ[ narpeBarerns.
HccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO MOJI TMOCTOSHHBIX MArHUTOB TMPU UX OOBEAMHEHUU U
pa3ieiICHUHN.
HccnenoBanre AeMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITEl, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJICUCTBUS KATYUIKH C
TOKOM M MarHuTa OT CHJIbI TOKA Y HalpaBJICHUSI TOKA B KaTYIIKE.
N3yyeHue neicTBUS MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
KoHcTpynpoBanue u n3ydeHue paboThl JIEKTPOIBUATATEIS.
N3mepenne KII/I anexTpoaBuraTeabHON yCTaHOBKH.
OMNBITHI IO UCCIENOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW MHYKIIMU: UCCIIEIOBAHKE
M3MEHEHUH 3HaYeHUs U HaIpaBJIeHUs] MHAYKIIMOHHOTO TOKA.



9 KIIACC

Pasznea 8. Mexanuyeckue siBJ1eHUsI.

Mexanudeckoe naBwkeHHe. MarepruanpHas Touka. (Cucrema OTCUéTa.
OTHOCHUTEIIBHOCTE MEXAaHMUYECKOrO JABWKEHUA. PaBHOMEpPHOE MNPSAMOJIMHEHHOE
nBukeHrne. HepaBHoMepHOe nmpsMoinHeitHoe nBMkeHue. CpenHsas 1 MTHOBEHHAas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenne. PaBHOyckopeHHOe mnpsiMoiinHelHoe jBukeHue. (CBoOOgHOE
nagenue. OnsITel ['amues.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon u yactora oOpalleHus.
JIunenHas u yriioBasi CKOpocTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHUE.

[lepBoiii 3ak0H HptoToHa. Bropoii 3akoH Herotona. Tpertuit 3akon HeroToHa.
[IpyuHIMT CYyNIEpIIO3ULUU CHIL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuiia TpeHus: Cuila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUs IOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMUPHOIO TITOTEHHUA. Y CKOpPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BoKpyr Connuma. IlepBas kocmmyeckass CKOpPOCTb.
HesecomocTh U nieperpysKu.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpaleHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuitbl. 3aKOH COXPaHEHHUS
UMITyJbca. PeakTuBHOE ABUYKEHHE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CWil TSHKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu U padotel. [loTeHunanbHast SHEPrusl Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJId. [loTeHIManbHas SHEeprus cKaTtou npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW JSHEPIMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpayuu.

HabGnrogenne MexaHnuecKoro IBUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.
CpaBHeHUE IMyTEW U TPAEKTOPUM JBUKEHUS OJHOIO M TOTO K€ T€JIa OTHOCUTEIBHO
Pa3HBIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.

HccenenoBanne Npu3HaKkOB PaBHOYCKOPEHHOIO IBUKEHUS.

HabGnronenue nBM>XeHHs Tela 0 OKPY>KHOCTH.

HaGOmtoieHne MexXaHMYeCKUX SIBJICHHMM, MNPOUCXOIAUIMX B CHCTEME OTCYETA
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBWKEHUM OTHOCHUTEIBHO
KabuHeTa PU3MKU.

3aBUCUMOCTb YCKOPEHHUS TeJIa OT MacChl TeJla U ACHCTBYIOIIEH Ha HETO CHUJIBI.
HabroieHue paBeHCcTBa CHII ITPU B3aUMOJICHCTBUY TEII.

M3meHeHune Beca Tena Npu yCKOPEHHOM JBUKEHUU.



[Iepenaua umMmysnbca npu B3aUMOJACHCTBUU TEIL.

[TpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUU TEN.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJIbCa IIPU a0COIIOTHO YIPYTrOM B3aUMOJIEHCTBUU.

HabitoieHue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHE MEXaHUYECKOM PHEPTrUU MTPU CBOOOAHOM I1aJICHUU.

CoxpaHeHHE MEXaHUYECKOW OHHEpPruM MNpH ABMKEHUU Tela TMOJ JEHCTBHEM
IPY>KUHBI.

Jlabopamopnvie pabomul u onvimaul.

KoHcTpynpoBaHue TpakTa Juisl pa3roHa U JaJIbHEHUIIEro paBHOMEPHOIO JBH)KCHUS
HIapyuKa WIA TEIEKKH.

Omnpenenenue cpeHeld CKOPOCTH CKOJIbKEHUSI OpYyCKa WJIU JIBHXKEHHMSI IIapUKa IO
HAKJIOHHOU INIOCKOCTH.

Onpenenenue yCKOpeHUs Teaa IPU PABHOYCKOPEHHOM JBMKEHUU 110 HAKIIOHHOM
IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JBUKEHUU
0e3 Ha4aJIbHOM CKOPOCTH.

[TpoBepka rumoTesbl: €CM NMPU PABHOYCKOPEHHOM JIBKEHUHM 0€3 HayalbHOMN
CKOPOCTH IIYyTH OTHOCSITCS KakK psAJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOIIME
POMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIbl TPEHHUS CKOJBXEHHSI OT CUJIbl HOPMAaJbHOTO
JTABJICHUS.

Omnpenenenue kodhuIieHTa TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTU TPYKUHBI.

Onpenenenue pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JIBHXKEHHMHM Tela IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Omnpenenenre paboThl CUIIBI YOPYTOCTH MPHU MOABbEME Ipy3a C HCIOIb30BAaHHEM
HEMOJBUKHOTO U MOJIBUYKHOTO OJIOKOB.

N3yyeHue 3aKoHa COXpaHEHUS SHEPTUH.

Pa3znen 9. Mexannueckue KoJie0aHUS U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHU: IEPHO/I,
4acToTa, aMIUINTyAa. MaremMaTnyeckuil U NpYyKUHHBIM MasATHUKU. lIpeBpanienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKECHHH.

3aryxawomnme — kojieOaHus.  BbIHyXJeHHble — KoJjieOaHus.  Pe3oHaHc.
Mexanudeckue BoJHBI. (CBOWCTBA MEXaHMYECKMX BOJIH. IIponosbHble U
NornepeyHble  BOJHBL. [[MMHA BOJHBI M CKOPOCTh €€ pacHpoCTpaHEHUS.
MexaHudecKkue BOJIHBI B TBEPAOM TEJI€, CEICMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa M BbicoTa ToHa. OTpakeHue 3Byka. UHppa3Byk u
YJIBTPa3BYK.



Hemoncmpauyuu.

HabGnronenue xonedaHuii T€N MO IEMCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenue BRIHY X IECHHBIX KOJIeOaHU U pE30HAHCA.

PacnipocTpaneHue npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI1 pe30HaHC.

Jlabopamopnvie pabomul u onvimaul.

OmnpeneneHue 4acToThl U MEpUoIa KoJieOaHU MaTEMaTHYECKOTO MasiTHUKA.
OmnpeneneHne 4acTOThI U Meproia KoJieOaHUN MPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH Mepruoa KoaeOaHuid MOABEIIEHHOTO K HUTH Ipy3a OT
JUTUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TEpHOJIa KOJIEOAHUN NPYKUHHOTO MAasTHHUKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH TiepuoAa KojaeObaHui rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpysa.

OneIThl, AEMOHCTPUPYIOIIME 3aBHUCUMOCTh Mepuofa KoJeOaHWd MpyKUHHOTO
MasiTHUKA OT MAcChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenne ycKopeHHsi CBOOOTHOTO MaICHUSI.

Pazgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  DJEKTPOMAarHuTHble  BOJMHBL.  CBONMCTBa
ANEKTpOMArHuTHoIX BOJH. lllkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETa.

Hemoncmpauuu.

CBoiICTBA PJIEKTPOMATHUTHBIX BOJIH.
BousiHOBBIE CBOMCTBA CBETA.

Jlabopamopusie pabomel u onvimel.

N3yyeHue CBONCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIbI0 MOOUIIBHOTO TeleoHa.

Pa3nen 11. CBeroBbIe AIBJI€HHS.

JlyueBas MOJICJIb CBETAa. HUctounukn CBeETa. [IpsimonuHeHOE
pactipoctpanenue ceera. 3atMenusi Connia u JIlynsl. Otpaxenue ceera. [1mockoe
3epKaJio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBeta. 3akoH npenomiieHus cBeta. [lomHoe BHyTpeHHee
OTpakeHue cBeTa. LCronb30BaHWE MOJHOTO BHYTPEHHEIO OTPaXKEHUS B
ONTHUYECKUX CBETOBOAAX.



Jluaza. Xom mydeir B JsmH3e. Onruueckas cucrema (oroamnmapara,
MHKpOCKONIa M Tejeckona. ['ma3 kak omnrnueckas cucrema. bims3opykocTts u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeloTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J(Hcniepcus ceera.

Hemoncmpauuu.

[IpsmonuHerHOEe pacCIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue n300paxkeHUH B IMIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomienue ceera.

OnTryecKui CBETOBO/I.

Xop Jtydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B pacCEUBAIOLICH JIMH3E.

[Tosryuenue n300pakxeHUi ¢ TOMOIIBIO JIMH3.

[TpuHiun aeictBus oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.
Mopens riasa.

Pa3noxenue 6e10ro cBera B CIEKTP.

[Tosryuenue 6enoro cBeTa Npu CIOKEHUH CBETA Pa3HBIX LIBETOB.

Jlabopamopuvie pabomul u onvimaol.

HccenenoBanne 3aBUCUMOCTH yTJIa OTPAXKEHUS CBETOBOTO JIyda OT yTJjla MaJCHHUS.
N3yyeHune xapakTepucTUK U300paKeHus MpeIMeTa B IIIOCKOM 3epKalie.
HccnenoBanne 3aBUCMMOCTH yTIJIA IPEJIOMIICHHS! CBETOBOIO JIyda OT yIJia MaJIeHUs
Ha IPAHULIE «BO3AYX—CTEKIIO».

[Tomy4yenune n300pakeHU ¢ TOMOIIBI0 COOMPAIOIICH JTNH3HI.

Onpenenenue (POKYCHOTO pACCTOSHUS U ONTHYECKOM CHIIBI COOMpPAIOILEH JTHUH3bI.
OnbITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnwITH IO BOCHPUSITHIO I[BETA MPEAMETOB MPH MX HAOIIOJCHUU Yepe3 I[BETOBBIC
(bUIBTPEL.

Pa3nen 12. KBanroBble IBJICHHUS.

OnwiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanue u norniomeHne cBera aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PanunoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenusi. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npeBpatenus. [lepron monypacmnana aTOMHBIX SIIED.

SnepHble peakuuu. 3aKOHBI COXPaHEHUs 3apsAA0BOIO M MAacCOBOrO YHCEIL.
OHeprusi CBsI3M aTOMHBIX sfep. CBsA3b MacChl W 3HEpruu. Peakuuu cHHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. J[eWCTBHA pPAJUOAKTUBHBIX HW3JIy4YEHUH HaA JKUBBIE
OpTaHU3MBI.



Hemoncmpauyuu.
CrexTpbl U3Ty4YEeHUS U MOTJIOMIEHUS.
CrexTpsl pa3IMYHbIX Ta30B.
CrnexTp BoJopoaa.
HabGmronenue TpekoB B kamepe Buinbcona.
PaboTa cuéTrunka HOHU3UPYIOMINX U3ITYICHUH.
Peructpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJTYKTOB.

Jlabopamopnvie pabomul u onvimaul.

Habnrogenue CrionHbIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

HccnenoBanre TPEKOB: W3MEPEHHE SHEPTMM YACTHUIIBI M0 TOPMO3HOMY TyTH (T10
doTorpadusm).

N3mepenue paanoakTUBHOTO (PoHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000TAONIUN MOAYJIh TPEAHA3HAYCH /IJIsI CHCTEMAaTHU3aIuN
u  0000IIeHUsT MPEIMETHOrO  COACpXKaHUSA W ONbITa  JEATEIIBHOCTH,
MPUOOPETEHHOTO MPU M3YUYECHHUH BCEro Kypca (DU3MKH, a TaKKe JIJIsi MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHY Mo ¢u3uKe i O0O0ydaronuxcs,
BBIOPABIIINX ATOT yUEOHBIN MpeMeET.

[Ipy “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BU/IbI
JIEATEIIbBHOCTH, HA OCHOBE KOTOPBIX 00ecrneurBaeTcsl JOCTHKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHusi, (GopMupyercs
€CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOEHUE HAy4YHBIX METOJIOB HCCJICIOBAHMS
SBJICHUM TIPUPOABl M TEXHUKHW, OBIAJCHUE YMEHUSMHU OOBSCHATH (Pu3nyeckue
ABJICHUSI, TPUMEHSS T[OJy4YeHHBbIE 3HAHHWS, peuaTrh 3ajJadyd, B TOM YHCIE
Kaue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBEHO ACSATEIBHOCTHBIM XapaKTep JAHHOTO pa3jielia peann3yeTcs
32 CY€T TOro, 4YTO OOydYaroIuecs BBIMONHIIOT 3aJaHUsl, B KOTOPBIX UM
npeiaraeTcs:

Ha OCHOBE IIOJYyYEHHBIX 3HAHUM pacrmo3HaBaTh M HAyYHO OOBSICHSTH
dbuznYecKue SBJICHUS B OKPY’KArOIIEH MPUPOJI€ U MOBCEAHEBHON KU3HU;

HCIIOJIb30BaTh HAyUYHbIC METOAbI UCCIAEAOBAHUS (PU3UUECKUX SIBICHUMN, B TOM
Yyucie Al IPOBEPKU TUIOTE3 U MOTYUYEHHS] TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HaMOOJIEE BAXHBIX JOCTIDKCHHH COBPEMEHHBIX
TEXHOJIOTUM, HAIPUMED, TPAKTUUECKOTO UCTIOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAILCHUS] U COXPAHEHHUS BCEX M3BECTHBIX BUJOB
SHEPIuM.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pPE3yIbTaTOB.

B pesynbrare nzydenust Gpu3MKU Ha YPOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUS
y oOyuaromierocss OyayT cpopMupoBaHbl CIEIYIONINE JIUUHOCTHBIE Pe3yJIbTaThl B
YacCTH:
1) mIaTpHMOTHYECKOr0 BOCIIMTAHUS:
— IIPOSIBIICHUE HHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
bu3nUecKoil HayKH;
— [IEHHOCTHOE OTHOIIEHHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX--(PUZUKOB;
2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:
— TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYXICHHH OOIIECTBEHHO3HAUMMBIXU
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHUXEHUMN
busuKy;
— OCO3HAaHHME BAXHOCTHU MOPAIBHO--3TUYECKUX TMPUHIUIOB B AEATEIbHOCTU
YYEHOT0;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:
— BOCIPUSATHE OSCTETUYECKUX KaueCcTB (U3MUECKOW HayKu: €€ TapMOHUYHOTO
ITIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOTO NMMO3HAHUA:
— OCO3HAHME LUEHHOCTH (PU3MYECKON HAYKM KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEUILIEW COCTABISIOIEH KYJIbTYPHI;
— pa3BUTHE HAYYHOW JIO0O3HATEIBHOCTH, HHTEpEca K HCCIEI0BATEIHCKON
JEATEIIbHOCTH;
5) popMupPOBaAHUSA KYJbTYPbI 310POBbSI H IMOLUOHAJIBLHOTO 0JIATONOJIYyYHs:
— OCO3HaHHME IIEHHOCTH 0e30macHoro oOpaza JKH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXHOCTH TIpaBWJI O€30MacHOrO0 TIOBEACHHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C OJJICKTPUYECKUM M TEIUIOBHIM OOOpPYIOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;
— c(hopMupoBaHHOCTH HaBBbIKA pedIECKCUH, TPU3HAHUE CBOETO MpaBa Ha OIIMOKY U
TaKOT0 e IIpaBa y APyroro 4ej0BeKa;
6) TPy10BOr0 BOCIIUTAHMS:
— AaKTHMBHOE YYacTHE€ B PEUICHUH MPAKTUYECKUX 3ajJady (B paMKax CEMbH,
00pa30BaTeNbHON OpraHU3alllK, TOpPoJa, Kpasi) TEXHOJOTHYECKOH M COIHMAIbHOM
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHMIM;
— UHTEPEC K MPAKTUYECKOMY U3yUEHHUIO NMpodeccuid, CBSI3aHHBIX C (PU3UKOM;



7) 3K0JIOrH4eCKOro BOCIIMTAHMS

— OpHUEHTalUs Ha TPUMEHeHHE (PU3NYCCKUX 3HAHUU JIJIs PEIIeHUs 3a/1a9 B 00J1aCcTH
OKpYKaIoIIeld Cpebl, IJTAHUPOBAHUS IOCTYNKOB M OIIEHKM HMX BO3MOKHBIX
MOCJIC/ICTBUM [ OKPY’KAIOIIEH CPEIbl;

— OCO3HaHHE TJIOOAIHHOTO XapaKTepa HKOJOTHMYECKHUX MpoOJIeM M IyTed uX
pelieHus;

8) amanTanyMu K H3MEHSIOIMIMMCS YCJIOBHSIM COUMAJIBLHOM W TPHPOIHON
cpeabl:

— MOTPEOHOCTh BO B3aUMOJICUCTBUHU IIPH BBINIOJIHEHUH MCCIICAOBAaHUN U MPOCKTOB
(bu3nYeCcKol HAMPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTHUX;

— TIOBBIIICHHE YPOBHS CBOEH KOMIETEHTHOCTH 4epe3 MPaKTHUUYECKYIO
JIeSITEIbHOCTD;

— MOTPEOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHHUH, B TOM 4HCIIe (POPMYIUPOBATH
U], TIOHSATHS, TUIIOTE3bI O (PU3NUECKUX O0BEKTaX U SBICHUSAX;

— OCO3HaHUE NePUIUTOB COOCTBEHHBIX 3HAHWM M KOMIETEHTHOCTEW B 00JacTu
busuky;

— IJTAHUPOBAHKME CBOETO PA3BUTHS B IPUOOPETCHUH HOBBIX (PU3MUECKUX 3HAHUIA;

— CTpEeMJICHHE aHAJIM3UPOBATH M BBISBIATH B3aMMOCBSI3U MPUPOBI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (DU3NUECKUX 3HAHUIA;

— OLIEHKa CBOMX JEHUCTBUA C YYETOM BIMSHUSA Ha OKPYXAKOUIYI0 Cpeny,
BO3MOKHBIX TJI00IbHBIX TTOCICACTBHI.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTaNpeAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHBIC NEHCTBYS,
KOMMYHUKATHBHBIC  yHHBEpPCAJIbHBIC  Y4YCOHBIC JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YI€OHBIC ICUCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue JaeicTBuA:
BBISIBIISATH U XapaKTEPU30BaTh CYIIIECTBEHHBIC IPU3HAKH OOHEKTOB (SIBJICHUN);
yCTaHABJIMBATh CYIICCTBEHHBIM TNpHW3HAK KjIacCU(UKAIIMK, OCHOBAHMS IS
0000IIIEHNS U CpaBHEHUS,
BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B pacCcMaTpUBaeMbIX (aKTax,
JAHHBIX U HAOIOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHHUSIM;



BBISIBJISITH MPUIMHHO--CIICACTBEHHBIE CBSA3U MPU U3yuYeHUU HU3NUECKUX SBJICHUN U
MIPOIIECCOB, JENaTh BBIBOABI C HCIOJIB30BAaHUEM JEAYKTHBHBIX W HHIYKTUBHBIX
YMO3aKTIOU€HHU, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3AX (PU3NUECKUX BEITUUHH;
CaMOCTOATENLHO BBIOMpaATh CHOCOO perieHust y4deOHoW Qu3nyeckod 3amauu
(cpaBHEHHE HECKOJIbKMX BAPUAHTOB PEILICHHUS, BHIOOpP Hambojee MOIXOJSIIETO C
y4€TOM CaMOCTOATEIBHO BBIICTICHHBIX KPUTEPHEB).

Bba3oBble uccienoBareibckme 1eiCTBUS:
MCII0JIb30BATh BOMPOCHI KaK MCCIIE0BATEIbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTh MO CaMOCTOATENBbHO COCTaBJICHHOMY IUIAHY OIBIT, HECJIOKHbBIN
($u3nyeCKuil SKCIEPUMEHT, HEOOJIBIIOE UCCIIEJOBAHUE (PU3MUECKOTO SBICHMUS;
OLICHMBATh Ha MPUMEHHMOCTh M JOCTOBEPHOCTh HMH(OPMAIHIO, MOIYyUYEHHYIO B
XO/JI€ UCCIEAOBAHMUS WA SKCIIEPUMEHTA;
CaMOCTOSITENILHO  (popMynHpoBaTh 000OIIEHHS U BBIBOABI IO pe3yJbTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;
POTHO3UPOBATh BO3MOXKHOE JallbHEHIIee pa3BUTHE (PU3NYECKUX IPOIECCOB, a
Tak)K€ BBIJIBUTATh TPEAMOJIOKEHUSI 00 HMX pPa3BUTHH B HOBBIX YCIOBHUSIX U
KOHTEKCTaXx.

Pabora c nundopmanueii:
IPUMEHATH Pa3jIMyYHble METObl, MHCTPYMEHTHI U 3alPOChl MPU MOUCKE U O0TOOpE
uH(OpMaAlMU WM JAHHBIX C Y4YE€TOM NPEMJIOKEHHOW ydeOHOM (u3myeckoi
3a/1aui;
aHaJIM3UpOBaTh, CHUCTEMATU3UPOBATh W  UHTEPIPETUPOBATh  HH(OPMALINIO
pa3IMyYHBIX BUAOB U (POPM MPE/ICTABICHMUS;
CaMOCTOATEILHO BHIOMPATh ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WLTIOCTPUPOBATH pellaeMble 3a7]a4i HECIOKHBIMH CXeMaMH, JuarpaMmmMamu, HHOU
rpaduKoi U UX KOMOMHAIUSIMH.

KoMMyHHKaTHBHBIE YHHBepPCAIbHbIE YueOHbIe JeliCTBUS:
B XOJIe¢ OOCYXJIeHHUsS y4eOHOTO MaTepualia, pe3yabTaTOB JIA0OpAaTOPHBIX padOT U
MIPOEKTOB 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOl TeMbl M BBICKA3bIBAThH
UJeH, HaIlCJICHHbIC Ha pEIICHUE 3aJaud M TMOJAep)KaHue OJaroKenaTeIbHOCTH
OOIICHMS,
COIMOCTABJIATh CBOU CYXKJICHHSA C CYXACHUSIMH JPYTUX YYaCTHHKOB JHAaJIOra,
OOHapyXUBaTh Pa3IM4YUE U CXOACTBO MO3UIIHIA;
BBIp2XaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCHbMEHHBIX TEKCTaX;
nyOJUYHO TMPEACTABISTh PE3YyJIbTaThl BBIIIOJIHEHHOTO (DU3UYECKOTO OIbITa
(3KCnIEpUMEHTA, UCCIEOBAHUS, IPOEKTA);
NOHMMAaTh M HCIIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHAMBUAYAJIbHON
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NYECKOM MPOOIEMBI;



NPUHUMATH 1€ COBMECTHOW NEATEIbHOCTH, OPTraHU30BBIBATH JEUCTBUS MO €€
JOCTIDKEHUIO:  pacHpefensiTh pojiu, o0O0CyXIaTb MpOLEecChl U Pe3yibTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATH CBOIO YacTh pabOThI, JOCTHUTrasi KAUECTBEHHOTO Pe3yjIbTara 10 CBOEMY
HAIMpaBJICHUIO U KOOPAMHUPYS CBOM JACHCTBUS C IPYTUMU YJICHAMU KOMaH/IbI;
OLICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMMUNA TPOAYKT IO KPUTEPHSM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM yUaCTHUKAMHU B3aMMOCHCTBHSL.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIE JeHCTBUS

Camoopranusauus:
BBEISIBIIATH TIPOOJIEMBI B JKM3HEHHBIX W YYCOHBIX CHTYAIlUAX, TPEOYIOMUX IS
pereHust GU3NIEeCKUX 3HAaHUM;
OPUEHTUPOBATHCS B PA3TUYHBIX MOAXO0AaX MPUHSITHS PEIICHUN (MHAUBUAYAIBHOE,
MPUHATHE PEIICHUS B TPYIIE, IPUHATHE PEIICHUN TPYIIION );
CaMOCTOSATEIIFHO COCTABJIATh AITOPUTM pelieHUs (PU3NYECKON 3a/1auu WM TIaHa
UCCJIEIOBAHUS C YUYETOM HMEIOLIUXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATH MpeJIaraéMble BapruaHThl PEIICHUIT;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEllICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:
JaBaTh aJICKBATHYIO OIICHKY CUTYaIliy U TIpejiaraTh MiaH e€ N3MCHCHHUS;
OOBSCHATh MPUYMHBI JTIOCTHKEHHUS (HEJOCTIIKEHUSI) PE3yJIbTaTOB JIESITEIIbHOCTH,
JaBaTh OIIEHKY MPHOOPETEHHOMY OTIBITY;
BHOCHUTh KOPPEKTHBBI B JEATCILHOCTH (B TOM YHCIE B XOJ BBIOJTHCHUS
(GU3UYECKOT0 HCCIEAOBAaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITCIIBCTB,
W3MCHUBIINXCS CUTYaIlUi, YCTAHOBJICHHBIX OMMMOOK, BOSHUKIIIMX TPYIHOCTEH;
OIICHMBATh COOTBETCTBHE pe3yiIbTaTa IEJIU U YCIOBUSM;
CTaBUTh ce€0s Ha MECTO JIPYyroro 4YeloBeKa B XOJ€ CIopa WM JUCKYCCHU Ha
HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOTO;
NpPU3HaBaTh CBOE TPABO HAa OMIMOKY TpPH pemieHUuU (HU3UYCCKUX 3a7ad WIA B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

INPEAMETHBIE PE3YJIBTATBI

K koHIy 00yuenus B 7 kJjiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHUM:
WCIIOJIB30BATh TOHATHUS: (PU3NYECKHEe W XHMHYECKUE SIBIICHUS, HAOIIOJCHUE,
HKCIIEPUMEHT, MOJIelb, THUIOTE3a, €IUHUIIbI (U3UUECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpIOE, >KUIKOE, ra3000pa3Hoe),
MEXaHUYECKOE JABWKEHUE (PABHOMEPHOE, HEPAaBHOMEPHOE, MNPSIMOJIUHENHOE),



TPAeKTOPHsI, paBHOAEUCTBYIOIIAsl cuia, nedopmanusa (ymnpyras, IjiacTHUecKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

paznuuath sBiIeHUS (aud@dy3usa, TEIIOBOE [BIKEHHUE YAaCTUI[ BEIIECTBA,
paBHOMEpHOE ABUKEHUE, HEPABHOMEPHOE JBUKEHUE, UHEPIUS, B3aUMOJICHCTBHE
T€J, paBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OChI0 BpallleHUs, Mepeaaya
JaBJICHUS TBEPABIMHU TEJIaMH, KHIKOCTAIMU M Ta3aMHu, aTMOC(EpHOE NaBJCHHE,
IUIaBaHUE TeJ, MPEBpPAlICHUS MEXaHUYECKOM HSHEPruu) IO ONUCAHUI0 HX
XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIONIMX JaHHOE
busnUecKoe SBICHHUE;

pacno3HaBaTh MPOSBICHUE H3YUYCHHBIX (PU3WYECKUX SIBICHUU B OKpPYXKaIOIIEM
MUpE, B TOM uuclie (PU3UYECKUE SIBIICHHS B TMPUPOJIC: NMPUMEPHI JABMKECHUS C
Pa3IMUYHBIMUA CKOPOCTSIMU B KMBOM M HEKUBOU IIPUPO/IE, NEUCTBUE CUIIBI TPEHUS B
OpUpOJe U TEXHUKE, BIMSHUE aTMOCHEpPHOrO JaBJICHHUS Ha >KUBOW OPraHU3M,
IJIaBaHUE PbhIO, phIYard B TEJE YEJOBEKa, MPU TOM IMEPEBOIAUTH MPAKTHUECKYIO
3a/1ady B y4€OHYIO, BBIJICNATH CYIICCTBEHHbIC CBOMCTBA (NMpU3HAKU) (HU3UUECKUX
SIBIICHUI;

OMKCHIBATh M3YYECHHBbIE CBOMCTBA Te€A W (PU3MYECKUE SIBICHUS, HCIOIb3YS
dbu3nyeckue BeIWYHMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMs, ITyTh,
CKOPOCTb, CPEIHSAsI CKOpPOCTb, CHJIa YIPYTOCTH, CHJAa TSDKECTH, BEC Tenla, cuia
TpeHUs, JaBieHUe (TBEPAOro Tela, XUIAKOCTH, Ta3a), BBITAIKUBAIOIIAS CHIIA,
MexaHuveckas padoTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI, KO3(PQPUIUEHT
MOJIE3HOTO JIEUCTBUSA MEXAHU3MOB, KUHETHUECKAasl U IOTEHIMAaJIbHAs SHEPTHUs ), IPU
OMMCAHUK TPABUIIBHO TPAKTOBATh (DU3UUECKUN CMBICIT HCTIOJIb3YEMBIX BEIIMYUH,
uxX O0OO3HAUCHUS W EIUHUIEI (U3UYECKUX BEIWYUH, HAXOJIUTh (POPMYIIHI,
CBSI3bIBAIOIINE JaHHYIO (DU3NUYECKYIO BEJUYUHY C IPYTUMU BEIUYUHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKTEePU30BaTh CBOMCTBA Tell, (U3MUECKHUE SIBICHHUS M IPOIIECCHI, MCIOIL3YS
MpaBWiia CIOXKEHUs CUil (BIOJIb OJHOM mpsiMoi), 3akoH ['yka, 3akon Ilackans,
3aKOH Apxumeza, MPaBUJIO paBHOBecHs pblyara (0JI0Ka), «30JI0TOE MPaBUIIO»
MEXaHUKH, 3aKOH COXPAHEHHS MEXaHWYECKOHM DSHEpPruH, NpH ITOM JaBaTh
CIIOBECHYI0 (OpPMYJIMPOBKY 3aKOHAa U 3alUChIBaTh €ro MaTeMaTHYEeCKOe
BBIPAKEHUE;

OOBSACHATH (PU3MUECKHE SIBJICHUS, MPOIECCHl U CBOMCTBA TEJN, B TOM YHCJIE W B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISBIATH
MPUYUHHO--CJIE/ICTBEHHbIE CBSI3U, CTPOUTH O0BICHEHHE U3 1—2 JTOrHYeCKUX II1aroB
C onopoi Ha 1—2 u3yyeHHBIX CBOMCTBA (PU3NUECKUX SIBICHUH, (PU3UMUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

pemarh pacuéTHele 3amadu B 1—2 JEWCTBUS, WCIOJB3Ys] 3aKOHBI W (POPMYIIHI,
CBs3BIBAIOLIME (PU3NYECKHE BEJIWYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3aJaud



3alMChIBaTh KPATKOE YCJIOBHE, MMOACTABIATh (PU3NUECKHE BEIUYUHBI B (DOPMYIIBI U
IPOBOJUTH PACUYEThI, HAXOIUTh CIPABOYHBIEC JAHHBIE, HEOOXOAUMBIE JIJIsl PEILICHUS
3a]1a4, OIICHUBATh PEATMCTUIHOCTh MOTYYCHHON (PU3NYECKON BETUIHHBI;
pacrno3HaBaTh MPOOJEMBbI, KOTOPbIE MOYKHO PEIIUTh HPU MOMOLIM (PU3NYECKUX
METOJIOB, B ONMCAHWM HCCIIEIOBAaHUS BBIIEIATH IMPOBEPSIEMOE IPEIIIOIOKEHUE
(runote3y), pa3nuyaTh U MHTEPIPETUPOBATH MOJYYECHHBIA pPE3yJbTaT, HAXOIUTh
OLIMOKH B XOJI€ OTbITA, IETAaTh BEIBOJBI 110 €T0 Pe3yIbTaTaM;

IPOBOANUTH ONBITBI IO HAOMIOACHUIO (U3NYECKUX SBICHUM WM (DU3HUECKUX
CBOMCTB Ten: (HOpMyIHpOBaTh NPOBEPSIiEMBbIE MPEAINOJIOKEHUA, COOUpaTh
YCTaHOBKY H3 MPEIJIOKEHHOrO0 O0OpYyIOBaHUS, 3alUChIBaTh XOJ OIBITa H
bopMyIUpOBaTH BBIBOBI,

BBIIIOJIHATH MPSAMbBIE U3MEPEHUS PACCTOSHUSA, BPEMEHH, MACChI TeNa, 00bEMA, CHIIbI
U TEMIEepaTrypbl C UCHOJIb30BAHUEM AaHAJIOTOBBIX U LHU(PPOBBIX MpHOOPOB,
3alKChIBaTh OKa3aHUs MPUOOPOB C YUETOM 3aJaHHON a0COIIOTHON MOIPEUTHOCTH
U3MEPEHUN;

IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTU OAHOU (PU3MUECKON BETUUYHHBI OT IPYroi
C UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUH (3aBUCUMOCTH NYTH PaBHOMEPHO
JOBW)KYILErOCsl Tella OT BPEMEHU IBW)KCHHUS TEJA, CHJIBI TPEHUS CKOJIBXEHUS OT
Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTHU CUJIbI TPEHUS
OT IUIOLIAJX CONPHUKOCHOBEHMS TEN, CWIIBI YIPYTOCTH OT YIJIMHEHHUs NPYKUHBI,
BBITAJIKMBAIOIIEH CUJIBI OT 00BbEMA MOrpYKEHHOM YacTH Tela W OT IJIOTHOCTH
KHUAKOCTH, €€ HEe3aBUCUMOCTHU OT IUIOTHOCTH Tejla, OT INIyOWHBI, HA KOTOPYIO
HOTPYKEHO TEJIO, YCIOBUMN IIaBaHMsI TEJI, YCIOBUN paBHOBECHS pblyara u 0JIOKOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4€OHOTO MCCIEIOBaHUS, COOMPATh YCTAHOBKY U
BBINIOJIHATh ~ M3MEPEHUs, Cleays MpeAJIoKeHHOMY IUIaHy, (PUKCHpOBaTh
pe3ynbTaThl TOJYYEHHOM 3aBUCHUMOCTH  (DM3MYECKUX BEJIMYMH B  BHJE
OpeIOKEHHBIX Ta0nul ¢ rpaduKoB, JelaTh BBIBOABI IO pe3ysibTaTaM
VCCIICIOBAHNUS;

MPOBOJIUTH KOCBEHHBIE M3MEpPEHUs (U3MUECKUX BEIMYMH (IJIOTHOCTh BELIECTBA
JKUJKOCTM M TBEPIOIrO Teja, CHJIA TPEHUS CKOJIBKEHHMS, [aBICHUE BO31yXa,
BBITAJIKUBAIOIIAs CWa, JECWCTBYIOIIAas HAa TMOrPYKEHHOE B JKHAKOCTb TENO,
KO(P(GUIIMEHT  TOJIE3HOTO  JIEHCTBUSL  MPOCTBIX  MEXaHHW3MOB),  CIleays
OpeIJIOKEHHOW  MHCTPYKUMHU: TMpPU  BBIMNOJHEHUMH  HU3MEPEHHH  cobupaTh
DKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIIATH 3HAUEHUE UCKOMOW BEIUYNHBI;
coOmoaTh MpaBuia TEXHUKH Oe30macHoCTH Ipu paboTe ¢ 1a00paTOpHBIM
000pyIOBaHUEM;

yKa3bIBaTh MPUHIMUMBI JEUCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETpP, JTUHAMOMETp, COOOLIAIONIMECs COCyIbl, OapoMeTp, phblyar,
HOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! INIOCKOCTb;



XapaKTepU30BaTh MPUHIUIBI ACHCTBUS H3YYCHHBIX MPHUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOPOM Ha MX ONUCAHHA (B TOM YHCIE: MOAIIUIHUKHN, YCTPOUCTBO
BOJONIPOBO/IA, TUAPABINYECKUHN IIPECC, MAHOMETP, BBICOTOMED, TOPIIHEBOM HACOC,
apeoMeTp), UCTIOJIb3Ys 3HAaHUSI O CBOMCTBAX (PM3NUYECKUX SBJICHUM U HEOOXOUMBIE
¢bu3nYecKue 3aKOHbI U 3aKOHOMEPHOCTH;
IPUBOJUTH TMPUMEPHI (HAXOAUTh WH(MOPMALKIO O MpHUMEpPax) MPAKTHUECKOTO
UCIIONB30BaHusl (DU3MUECKUX 3HAHUW B MOBCEAHEBHOW XU3HU JUIS OOecTeueHUs
0e30MacHOCTU TPU OOpaIllEeHUH C MPUOOpaMHU M TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS M COOJIOACHUS HOPM SKOJOTUYECKOrO TIOBEACHHUS B
OKPY’KAIOIIEH CPEE;
OCYULIECTBJISITh OTOOP MCTOYHUKOB MH(popMau B VHTepHETE B COOTBETCTBUU C
3aIaHHBIM TIOWCKOBBIM 3allpOCOM, HA OCHOBE HMEIOIIMXCSA 3HAHUM M IIyTEM
CPaBHEHHUS Pa3jIMYHBbIX MCTOYHUKOB BBIAEIATH MH(POPMAIUIO, KOTOpas SIBISETCS
IPOTUBOPEUUBON MM MOXKET OBITH HEAOCTOBEPHOI];
UCIIOJIb30BaTh IMPU  BBINOJHEHUM YYEOHBIX 3aJaHU  HAYYHO--TIOMYJIIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKAHUSA, CIIPABOUYHBIE MAaTE€pHAIbl, PECYPChl CETU
WuTepHeT, BiaaeTh Npu€MaMH KOHCIEKTHPOBAaHUS TEKCTa, NPeoOpa3oBaHUs
nH(pOpMaIU U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHbIE U YCTHBIE COOOILIEHHUS HAa OCHOBE
2—3 UCTOYHHUKOB MH(pOpMAIH GU3NYECKOTO COJIEPKaHUs, B TOM YHCIIE MyOIMIHO
Jenatb KpaTKue COOOIIEHHMsI O pe3ysibTarax MpPOEKTOB WM  y4eOHBIX
WCCIIEIOBAHUM, TPU 3TOM T'PaMOTHO HWCIOJIB30BaTh W3YYECHHBIM MOHSITUWHBIN
anmnapat Kypca GU3HMKH, CONPOBOKIATh BHICTYIIJICHUE NPE3EHTAIUEH;
OpU  BBIIOJHEHUM Y4YEOHBIX MPOEKTOB U  MCCIEAOBAHUN  paclpenessiTh
00s13aHHOCTH B TpyMIE B COOTBETCTBUM C MOCTABJICHHBIMU 33JladyaMU, CJIEIUThH 3a
BBINIOJIHEHUEM IUIaHa ACHCTBUM, aJE€KBaTHO OLICHUBAaTh COOCTBEHHBIM BKJaJ B
JEATENIbHOCTh  I'PYIIBI, BBICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCHCTBHUE,
YUYUTBIBAsE MHEHUE OKPYKAIOLIUX.

K koniy o0yuenus B 8 kijiacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
MCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TETUIOBOE IBUKEHUE aTOMOB
U MOJIEKYJI, arperatHbleé COCTOSIHHS BEIECTBAa, KPUCTANIMYECKHE M aMOp(dHbIe
TeJla, HACBIIIECHHBIM M HEHACBIIICHHBIM Iap, BIAXKHOCTH BO3AYyXa, TEMIEpaTypa,
BHYTPEHHSIS SHEPIUs, TEIUIOBOM JIBUTATEIIb, JIEMEHTAPHBIN AIEKTPUUECKUN 3apsi,
AIEKTPUUYECKOE TT0JI€, TPOBOAHUKH U JUDJIEKTPUKH, TTOCTOSIHHBIN 3JIEKTPUYECKUI
TOK, MATHUTHOE TOJIE;
pasnuyarh SIBJIEHUS (TEIUIOBOE PACIIMPEHHUE U C)KAaTHE, TEIUIONEepeaayda, TEMIOBOe
paBHOBECHE, CMAYMBAHWE, KaIlMJUISIPHBIE SBIICHMS, HUCIIAPEHHE, KOHACHCALWs,
IJIaBJ€HUe, KpUCTalu3anus  (OTBEpJeBaHME), KHUIEHHE, Terionepeaaya



(TemIonpOBOHOCTb, KOHBEKLUS, U3ITy4YEHHUE), AIEKTpU3ALUS TE,
B3aMMOJICUCTBHE 3apAJIOB, JEUCTBHS ANEKTPUUYECKOr0 TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICVCTBUE MAarHUTOB, JE€HCTBHE MAarHUTHOIO IOJISI HA TPOBOJHUK C TOKOM,
AJIEKTPOMAarHuTHas MHAYKIMS) IO OINHUCAHUIO MX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIbITOB, AEMOHCTPUPYIOIIUX JJAHHOE (PU3NUECKOE SIBJICHHUE;

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKHUX SIBICHUNA B OKpYXKaIOIIEeM
MUpE, B TOM YHuCJIe (PU3HUECKUe SBICHUS B MPUPO/IE: TOBEPXHOCTHOE HATSKECHHE U
KalWUISIPHBIC SBJICHHUS B NPUPOJE, KPUCTAIUIBI B IpUpoze, usnydeHne CosHua,
3aMep3aHue BOAOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs, CHETa,
JIIEKTPUYECKUE SBJICHUS B aTMoc(epe, 3IEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE 1oJje 3eMiu, Apeld MorocoB, Pojb MarHUTHOTO MOJIS ISl )KM3HU Ha
3emiie, MOJSPHOE CHUAHHE, MPU STOM INEPEBOJIUTH MPAKTHUECKYIO 3a1ady B
yueOHY0, BBIICIISATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHM) (PU3NUECKUX SBICHUI;
ONKCHIBAaTh M3YyUYEHHBIE CBOWCTBA T€l M (U3NYECKUE SBICHUS, HCIOIb3Ys
(¢u3nuecKkue BEIWYMHBI (TeMIlepaTypa, BHYTPEHHSS DSHEpPrusi, KOJUYECTBO
TEIUIOTHI, YJAEJIbHAs TEeIIOEMKOCTh BEIECTBA, yJEJIbHAas TEIUIOTa IUIABJICHUS,
ylIenabHas TEIJIoTa NapooOpa3oBaHMs, YJIENbHAas TEIUIOTa CropaHus TOIUINBA,
KOA(p(GUIMEHT TOJE3HOTO JCHCTBUS TEIUIOBOM  MAaIIMHBI, OTHOCHUTEJbHAs
BJIQXHOCTh BO3JYyXa, DJIEKTPUYECKHMI 3apsi, CHJIAa TOKA, JJIEKTPUYECKOE
HaIpsHKeHUE, COMPOTUBIIEHUE MPOBOJIHMKA, YAEIBHOE COMPOTHUBIICHUE BELIECTBA,
paboTa M MOILIHOCTh JJEKTPUYECKOTO TOKa), NpH ONUCAHUU MPABUIBHO
TPakTOBaTh (PU3MUECKUH CMBICI HCHOJIb3YEMbIX BEJIMYMH, OOO3HAYEHUS W
eIMHULBl (PU3MYECKUX BEIMYUH, HAXOOUTh (POPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
(Gu3NYECKyI0 BEIMYMHY C JPYTUMHU BEJIMYWHAMH, CTPOUTH TpaUKu H3YYEHHbBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

XapaKTEepU30BaTh CBOMCTBA Tell, (PM3MUECKHUE SIBICHHUS M IMPOLIECCHI, MCIOIb3YS
OCHOBHBIE IOJIOKEHHS MOJIEKYJIIPHO--KUHETUYECKON TEOPUH CTPOEHUS BEUIECTBA,
NPUHIUI CYNEPIIO3UINKU TNoJIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAHEHMS
3apsaa, 3akoH Oma Juid ydacTka 1enu, 3akoH J[xoymns—JIeHna, 3akoH coXpaHeHus
HHEPrUM, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA M 3aIMUCHIBATH €r0
MaTEMaTUYECKOE BbIPAKEHUE;

OOBACHATH (PU3MUECKHE MPOLECCHl M CBOMCTBA TEN, B TOM YHUCIIE U B KOHTEKCTE
CUTYaLH IIPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISATD
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHUE U3 1—2 TOTMYECKHUX IIaroB
c omopoil Ha 1-2 W3y4yeHHBIX CBOMCTBA (DU3MYECKUX SBJICHUH, (U3MUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEW;

pemiate pacu€THble 3aJaydl B 2—3 JCHCTBHS, MCIONB3YS 3aKOHBI U (POPMYIIHI,
CBsI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a YCJOBHS 3a/ladyd
3alliChIBaTh KPATKOE YCJIOBHE, BBISBISTH HENOCTATOK MAAHHBIX JJIsl PEIICHUs



3aJauM, BHIOMpATh 3aKOHBI U (OopMynbl, HeoOXOoAMMBbIE i €€ pelieHus,
IPOBOAUTDH PACUEThl U CPABHUBATH MOJTyUYEHHOE 3HaYCHUE (DU3HMUECKON BEITMYHHBI
C U3BECTHBIMU JAHHBIMU;

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPH MOMOIIM (PU3HMUECKHX
METO/IOB, HCIOJb3ys OINHCAHWE UCCIENIOBAHUS, BBIICIATH MPOBEPsSEMOE
IPEANOJIOKEHNE, OUEHNBATh MPABWIBHOCTD MOPSAAKA MPOBEACHUS HCCIECI0BAaHUS,
JieaTh BbIBOJIBI;

MPOBOJUTH ONBITHl 1O HAOMIOJAEHUI0 (U3MYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB TeJN (KanmWJUISIpHBIE SIBJICHUS, 3aBUCHMOCTH JABJIEHHUS BO3AyXa OT €ro
o0bEMa, TemIepaTypbl, CKOPOCTH IIpOLIECCa OCTBIBAHWS M HarpeBaHUs IpH
U3Jy4eHUH OT LIBETa H3JIydarouledl (MOIJIOMIAaroneil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMAIU €€ IMOBEPXHOCTH,
NIEKTPU3ALUs TENT U B3aHUMOJCHCTBHUE AIEKTPUUECKUX 3apsA/I0B, B3aUMOJCHCTBHE
IIOCTOSIHHBIX MarHUTOB, BU3YaJU3alMsl MAarHUTHBIX I1OJIEN TOCTOSIHHBIX MAarHUTOB,
JEHUCTBUS MAarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTaA,
CBOMCTBA 3JIEKTPOABUTATEINS MMOCTOSIHHOTO TOKA): (hOPMYJIUPOBATH MPOBEPSIEMBIE
NPEANOJIOKEHN, COOUpaTh YCTAHOBKY U3 NPEAJIOKEHHOrOo 000pyJoBaHUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBOJBL;

BBIIIOJIHATh IPSMBIE W3MEPEHHsI TEMIIEPAaTypbl, OTHOCUTEIBHOW BIIAKHOCTH
BO3JlyXa, CUJIbl TOKA, HAIPSHKEHUS C UCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JATYMKOB (DU3NYECKUX BEJIMYUH, CPABHUBATH PE3yIbTaThl U3MEPEHUN C Y4ETOM
3aJlaHHOM aOCOJIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOM (hM3HUECKOM BEIMYHHBI OT JIPYTOM
C WCIIOJIb30BAHMEM NPSIMBIX H3MEpPEHUNl  (3aBUCUMOCTH  COIPOTUBIICHHUS
IPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAM TONEPEYHOTO CEYEHUS U YJEIbHOTO
CONMPOTHUBJICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA, MIAYIIETO Yepe3 MPOBOJIHUK,
OT HaNpsDKEHWST Ha MPOBOJAHHUKE, HCCIECJOBAHUE IIOCIENOBATEIBHOIO H
NapaJyIeIbHOTO  COEJUHEHUH NPOBOJHUKOB): IJJAHUPOBATh MCCIIEJOBAHUE,
coOupaTh YCTaHOBKY U BBIMOJIHITH U3MEPEHUs, CIeaysl MPeaOKEeHHOMY IUIaHY,
(buUKCHpPOBaTh PE3yIbTAThl MOJYYCHHON 3aBUCUMOCTH B BUJIE TAOIHI] U rpadUKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATaM MCCIIEIOBAHUS;

OPOBOAUTH  KOCBEHHbIE  HM3MEpeHHs  (PU3MYECKUX  BeIWYMH  (yAeJabHas
TEIUIOEMKOCTh BEILIECTBA, CONPOTUBJICHHE NPOBOAHMKA, paboTa W MOIIHOCTH
AIEKTPUUECKOT0 TOKA): TUIAHUPOBATH U3MEPEHMsI, COOMpPaTh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJEAyd MPEMJIOKEHHOW WHCTPYKIMU, W BBIYKUCIATH 3HAUYCHUE
BEJINYMHBL;

coOmoaTh mpaBuia TEXHUKH Oe30macHoCTH mpu paboTe ¢ 1ab0paTOpHBIM
000pyIOBaHUEM;



XapaKTEPU30BaTh MPHUHITUNBI JEHCTBUS W3YyYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB € OMOPOM Ha UX OmMHcaHus (B TOM YMCJIC: CUCTEMA OTOIUJICHUS JIOMOB,
TUTPOMETp, MapoBasi TypOUHA, aMIEPMETP, BOJIBTMETP, CUETUUK DJICKTPUUECKOU
DHEPI'uH, 3JICKTPOOCBETUTEIbHBIE MNPHOOPHI, HArpeBaTENIbHBIC SJICKTPONPUOOPHI
(TpuMeEpBI), IEKTPUICCKHUE MPEIOXPAHUTENH, FJICKTPOMArHUT, JICKTPOABUTATEh
MOCTOSTHHOTO TOKA), WCIIOJIb3Yysl 3HAaHUS O CBOWCTBaX (DM3MYECKUX SIBICHUA M
HE0O0X0auMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U U3MEPHUTEIIbHBIC TTPUOOPHI 110
CXeMaM M CXEMaTH4YHBIM PHUCYHKaM (KUJIKOCTHBIM TEPMOMETp, TepMOC,
MICUXPOMETpP, TUTPOMETP, J[ABUTATEIb BHYTPEHHETO CrOPAHMS, AJIEKTPOCKOIL,
peoCTaT), COCTaBJISITH CXEMbl JJICKTPUUYECKUX IIEMeW C TMOCIeI0BATeIbHBIM U
napajuielibHbIM COCIMHEHUEM JJIEMEHTOB, pa3jinyas YCJIOBHbIE 0003HAUYEHUS
AJIEMEHTOB 3JIEKTPUUECKUX 1ENEH;
MPUBOJUTh TMPUMEPHl (HAXOIUTh HHGOPMAIIUIO O IMPUMEpax) ITPaAKTHUECKOTO
UCIIOJB30BaHus (PU3UYECKUX 3HAHWM B MOBCEIHEBHOM >KU3HU JisI 0OecTieUeHUs
0€30MacHOCTH MPU OOpAIEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMM,
COXpPaHEHHS 37I0pPOBbSI M COOJIOJCHUS HOPM SKOJOTMYECKOrO TOBEJICHUS B
OKPY>KAIOIIEH CPEE;
OCYIIECTBJIATh MOUCK MHGpOpMaIMK (u3ndeckoro coaepkanus B MHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHUN M MYTEM CpaBHEHUS JTOMOJHUTEIbHBIX HUCTOYHUKOB
BBIJICISATh MH(OPMALIUIO, KOTOpas SIBJISICTCS MPOTUBOPEUMBOU WM MOXET OBITh
HEJO0CTOBEPHOM;
WCIIOJB30BaTh IPH  BBIMOJHECHHH YUYEOHBIX 3aJaHUN  HAayYHO--TIOMYJISPHYIO
JUTEPATypy (PU3NYECKOro coaeprKaHus, CIPaBOUYHbIE MaTEepPHAIbI, PECYPChl CETU
WNutepHer, BiaAeTh MNpuéMamMud KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(popMaIKu U3 0JJHON 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC MUCHMEHHBIE M KPATKHUE YCTHBIC COOOIIEHUs, 00001Ias
uHOOPMAITUIO U3 HECKOJBKUX HCTOYHUKOB (PU3WYECKOTO COJACpKAHUSA, B TOM
qyucje MyOJIUYHO MPEACTABIATh PE3YIbTaThl MPOEKTHOW WIIM HMCCIIEI0BATEIHCKON
NESITEIIbHOCTH, TNPU 3TOM TPaMOTHO WCIIOJNb30BaTh HW3YYECHHBIM ITOHATUMHBIN
amnmapar Kypca (U3MKHu, COMPOBOXKIATh BHICTYIIJICHHUE MPE3EHTAIIUECH;
IPU BBHITIOJIHEHWN YYEOHBIX MPOEKTOB M MCCIIENOBAHUN (PU3UYECKHUX IMPOIIECCOB
pacnpenensiaTh OO0S3aHHOCTU B TPYIIE B COOTBETCTBUM C TIOCTaBICHHBIMU
3a/lauaMu, CJICIUTHh 3a BBHITIOJHEHUWEM IUIaHA JIEUCTBUUA M KOPPEKTHPOBATH €TO,
aJICKBaTHO OIIEHHUBATh COOCTBEHHBIN BKJIAJ B JAEATEIbHOCTh TPYIIIbI, BHICTPAUBAaTh
KOMMYHUKATUBHOE  B3aMMOJICMCTBHE, TMPOSBISAs  TOTOBHOCTh  pa3peuiarh
KOH(JIUKTHI.

K xonIy 00yuenus B 9 kJjiacce nmpeaMeTHbIC pe3yabTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:



UCIIOJIB30BaTh MOHATHS: CHUCTEMa OTCYETa, MaTepuabHas TOYKa, TPACKTOPUS,
OTHOCHUTEIBHOCTh ~ MEXaHWYECKOTO  JBWXKEHHWs,  Acdopmamms  (ympyras,
IJIacTUYecKasi), TPEHHUE, ILEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh W
neperpy3Ku, MEeHTP TSHKECTH, aOCOIOTHO TBEPIOE TEJO, IEHTP THKECTH TBEPIOTO
Tejla, paBHOBECHE, MEXaHMYECKHWE KOJeOaHWsS W BOJHBI, 3BYK, HH(]pa3ByK u
yJIBTPa3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET,
OMU30PYKOCTh M JANbHO30PKOCTh, CIIEKTPHI UCIYCKAHMS M TMOTJIOLICHUs, anbda-,
0eTa- ¥ raMMa-u3JIy4eHus1, U30TOIIbI, SACpPHAs YHEPTeTHKA,

pa3nuyaTth SABJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE IMPSMOJUHEHHOE JBUKCHHE,
PaBHOYCKOPEHHOE TMPSMOJIMHEMHOE JBM)KCHHE, CBOOOJHOE TajeHue Tel,
PAaBHOMEpPHOE JBH)KCHUE IO OKPY>KHOCTH, B3aUMOJICUCTBUE TEJ, PEAKTUBHOE
JIBIDKCHUE, KoJieOaTeIbHOE ABMKEHHE (3aTyXaloIIMe U BBIHYK/IEHHbIC KOJIEOaHuUs),
pE30HAHC, BOJHOBOE  JIBUKCHHME, OTpPaXEHHE  3BYKa, MPSIMOJIMHEHHOE
pacnupocTpaHEHHWE, OTPAKCHUE M MPEJIOMIICHHWE CBETa, IMOJHOE BHYTPEHHEE
OTPa)KEHHUE CBETA, PA3JIOKEHHUE OEJIOr0 CBETA B CIIEKTP U CIOKEHHUE CIIEKTPATbHBIX
I[BETOB, JUCIEPCUS CBETA, €CTECTBEHHAs PaJUOaKTUBHOCTh, BO3HUKHOBEHHUE
JIMHEWYATOro CIEKTpa U3JIYyYEHHUs) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIINUX JaHHOE (DU3NUECKOE SIBJICHHUC,

pacIio3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3MUECKUX SBICHUM B OKpPY)KAIOIIEM
Mupe (B TOM uwucie (GU3UYECKHE SIBJICHHUS B MPUPOJE: MPUIUBBI U OTJIUBBHI,
nBrokeHue 1iaHer (COMHEYHOM CHCTEMBbI, PEAaKTHUBHOE JIB)KEHUE JKHUBBIX
OPraHU3MOB, BOCHPUSTUE 3BYKOB >KUBOTHBIMM, 3E€MIICTPSICEHHE, CEHCMHUYECKHE
BOJIHBI, I[yHAMH, X0, IIBETa TeJI, ONTUYECKHUE SIBJICHUS B MIPUPOJIE, OMOIOTHIECKOe
JNEeWCTBUE BUIUMOTO, YIbTPAhHUOJIECTOBOTO W PEHTTCHOBCKOTO H3JIyYCHHH,
€CTECTBEHHBIN paJUOaKTUBHBIA (POH, KOCMHUYECKHE JIy4d, pPaIuOaKTHBHOE
U3JIydeHUE TPUPOJHBIX MHUHEPAJIOB, JCHCTBHE PaTUOAKTUBHBIX HU3IIYyYCHUU Ha
OpraHU3M YeJIOBEKa), MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33/7a4y B YUEOHYIO,
BBIJICIISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUECKUX SIBICHHM;

OMHUCHIBATh HM3YYEHHbIE CBOMCTBA Tel W (UBUYECKHE SBJICHUS, MCIOJIb3Ys
dbuznyeckue BeTWYUHBI (CpEeIHssi W MIHOBEHHAs CKOPOCTh Tella IMpHU
HEPAaBHOMEPHOM JIBUKEHUU, YCKOPEHHE, MIEpeMeleHre, MyTh, YIJIOBas CKOPOCTh,
CWJIa TPEHHS, CHJia YIPYTOCTH, CHJIa TSKECTH, YCKOPEHHE CBOOOIHOTO TaJCHHS,
BEC Tela, UMITYJIbC TeJla, UMITYJIbC CHJIbI, MEXaHW4YecKas padoTa W MOIIHOCTH,
MOTEHIIUAJIbHAsT DHEpPrus Tejla, TMOJHATOTO HaJd TMOBEPXHOCTHIO  3EMIIH,
MOTEHIIUAJIbHAS DHEPIrHsl CXKATOW MPYKHHBI, KHHETUYECKas DSHEPrus, IOJIHas
MEXaHUYeCKasl YHEPTHUs, IEPHOJ M YacTOTa KOJICOAHWH, NJTMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEIOMJEHUS CPEAbl), MpHU
OTMCAHWH TIPABWJIBHO TPAKTOBATh (DU3UYECKUN CMBICIT HCIIOIh3YEMBIX BEIINYUH,
o003Ha4YeHUsT M €IAUHHUIBI (U3UYECKUX BEJIMYMH, HAXOIUTh (OPMYIIHI,



CBSI3BIBAIONTUE TAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYMHAMH, CTPOUTH
rpauKy U3y4EeHHBIX 3aBUCUMOCTEHN (PM3HUECKUX BEITNINH;

XapaKTEePU30BaTh CBOMCTBA Tel, (M3MYECKHUE SIBJICHHUS M IPOIECCHI, HCIOIL3YS
3aKOH COXpaHEHUsl JHEpPruM, 3aKOH BCEMHUPHOTO TSITOTEHUS, MPUHIUI
CYNEpIIO3ULIMA CHWJI, TPUHIMI OTHOCUTENbHOCTH ['anmunesi, 3axoHbsl HbiOTOHA,
3aKOH COXPAHEHUSI UMITYJIbCa, 3aKOHBI OTPAXKEHUS U MPETOMIICHUS CBETA, 3aKOHBI
COXpPAHEHHMS 3apsSJ0BOTO U MACCOBOIO YHUCEN MPU SAJECPHBIX PEAKIUAX, MPU FTOM
JlaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCBHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSCHATHh (PU3UYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyallMii TPAKTUKO-OPUCHTHPOBAHHOTO XapakTepa: BBIABIATh MPUIHHHO--
CJIC/ICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE W3 2—3 JIOTUYECKHUX IIIaroB C OMOPOM
Ha 2—3 W3YYEHHBIX CBOMCTBA (PU3WYECKUX SIBICHUH, (DU3NUECKUX 3aKOHOB WITU
3aKOHOMEPHOCTEN;

pemath pacy€THble 3aJaud (ONMUPAIOIIMECSs HAa CUCTEMY U3 2—3 ypaBHEHHM),
WCIIOJIB3YA 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIONIME (PU3NUECKHE BEIMYMHBI: HA OCHOBE
aHaju3a YCJIOBHUS 3aJjayM 3alKChIBATh KPATKOE YCJIOBHE, BBISBISATH HEIOCTAIOIIUE
WM U30BITOYHBIC JTaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIbI, HEOOXOAUMBIC IS
pElIeHus, MPOBOJUTH PAaCU€Thl W OILEHUBATh PEATUCTUYHOCTH TOJYYEHHOTO
3HaYCHUS (PU3NIECKON BETUINHEL;

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIMTh MPU MOMOIIM (HU3UIECKUX
METOJOB, HCIOJIb3ySl ONHCAaHWE UCCIEHOBaHUS, BBIICIATH MPOBEPSEMOE
MPEANOJIOKEHNE, OIEHUBATh MPABWIHBHOCTh MOPSIKA MPOBEICHUS HCCIICTOBAHUS,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHUI U OTBITOB;
MIPOBOJIUTH OMBITHI MO HAOMIOAEHUI0 (U3MYCCKUX SBICHUN WU (PU3NIECKUX
CBOMCTB Tei (M3yueHue BTOporo 3akoHa HblOTOHA, 3aKOHA COXpaHEHUS! SHEPIUH,
3aBUCUMOCTh Tepuojia KoieOaHWil TPYKUHHOTO MasTHUKAa OT MAacChl Tpy3a u
KECTKOCTU TIPY>KUHBI W HE3aBUCUMOCTh OT AaMIUIMTYIbl MaJIbIX KOJICOAHUH,
NPSIMOJIMHEMHOE paclpoOCTPAHEHUE CBETa, Pa3jloKeHHE Oesoro cBeTa B CHEKTP,
M3yYE€HHUE CBOMCTB M300pa)K€HUsI B TUIOCKOM 3€pKalie U CBOWCTB HM300pakKeHUS
npeaMera B coOuparomield JiMH3e, HaOMI0JICHUE CIUIONIHBIX M JIMHEHYaThIX
CIIEKTPOB H3JIYYCHHs): CAMOCTOATEILHO COOMpaTh YCTAHOBKY W3 W30BITOYHOTO
Habopa 000pyI0BaHNsI, OMUCHIBAThH XOJ OMBITA U €r0 Pe3yibTaThl, (HOPMYIUPOBAThH
BBIBOJIBL;

MPOBOJUTH MIPU HEOOXOJUMOCTH CEPHUIO MPSMbBIX U3MEPEHUH, ONpeaeiss cpeaHee
3Ha4YCHHE H3MepseMOil BenuuMuHbI ((POKyCHOE paccTosiHHE cOOMparomiei JHH3BI),
000CHOBBIBaTh BHIOOP CIIOC00a U3MEPEHMS (M3MEPHUTEIIBHOTO TPUO0Pa);
MPOBOJUTh  HWCCJCNOBAHME  3aBUCHMOCTEH  (U3MYECKUX  BEJIMYUH  C
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHHH (3aBUCHUMOCTh MYTH OT BPEMEHU IpHU



PaBHOYCKOPEHHOM JIBIDKEHHM 0€3 HadyalbHOM CKOpPOCTH, NEepHoAa KojeOaHuid
MaTE€MaTUYECKOr0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHsI CBETa
OT yrja MNaJeHus M yria MOpeJOMJIEHHs OT yrjia MaJeHusd): IJIaHUPOBAThH
UCCIJIEJOBAaHHUE, CAMOCTOSITEIbHO COOMPATh YCTAaHOBKY, (PMKCUPOBATh PE3YJIbTAThI
NOJyYEHHOW 3aBUCUMOCTH (PM3MYECKUX BEJIMYMH B BHUJAE TaOJIUIl U TpauKOB,
JienaTh BBIBOJIBI IO PE3YJIBTATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE M3MEPEHHUs (U3NYECKUX BEIMUYUH (CpPEeIHss CKOPOCTh U
YCKOPEHHUE Tejla IMpPU PAaBHOYCKOPEHHOM JBUKEHHM, YCKOPEHUE CBOOOJHOIO
NaJicHus, KECTKOCTb  MPYXKUHBL, KOA(Q(QUIMEHT TPEHUS  CKOJIbKEHUS,
MeXaHW4yeckas paboTra W  MOIIHOCTh, 4YacToTa UM Mepuoj  KosieOaHui
MaTEMaTUYeCKOr0 M MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHJia coOuparomei
JUH3bI,  PAJAMOAKTUBHBIM  (OH):  IIAHUpPOBaTh  U3MEPEHHs,  COOHMpaTh
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY U BBIIOJHATH U3MEPEHMS, CIIEAYsI PEIII0KEHHON
WHCTPYKIMHM, BBIYMCIATH 3HAYCHHE BEJIWYMHBI M aHAJIM3UPOBATH IOJYyYEHHBIE
PE3YIBTATHI C YUETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHNN;

coOI0aTh MpaBW/a TEXHUKU O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
o0opy1I0BaHUEM;

pa3ianyaTh OCHOBHBIE MPU3HAKU M3YyUEHHBIX (PU3MUECKUX MOJENeH: MaTepralibHas
TOUYKa, aDCONIOTHO TBEPJOE TEJIO, TOUCUHBI MCTOUYHUK CBETA, JIy4, TOHKAs JINH3A,
IJIaHeTapHasi MOJENb aTOMa, HYKJIOHHAs! MOJIETb aTOMHOTIO SJ1pa;
XapaKTEepPU30BaTh MPHUHIUIBI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOPOM Ha HMX ONUCaHusA (B TOM 4YHUCJE: CHUAOMETP, NATUYUKU
NIOJIOXKEHUS, PACCTOSIHUSI M YCKOPEHHMsI, pPAKeTa, 3XOJIOT, OYKH, IEPHUCKOIL,
¢oroanmnapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), wucmonb3ys 3HaHUS O CBOMCTBaX (DU3BMUECKUX SBJICHUM U
HEe00X0auMble (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BAaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOLECCOB IpHU
pelieHnn y4yeOHO--TIPaKTUYECKUX 3a/lay, ONTUYECKHE CXEMbI MJisi IMOCTPOEHUS
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparoIIeH JINH3E,

NPUBOAUTHh MPUMEPHl (HAXOAUTh HMHPOPMALMIO O MpUMEPAX) MNPAKTHYECKOTO
UCIOJIb30BaHusl (DU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHUs! 370pOBbS M COOJIOACHHS HOPM DKOJOTMYECKOrO TIOBEICHHS B
OKPYKAIOIIEH CPELE;

OCYIIECTBIATh MOMCK HH(pOpManmu ¢usndeckoro conepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYIUPYSl MOUCKOBBIN 3alpoc, HaXOIUTh MYTH OMpeIeICHHS
JIOCTOBEPHOCTH TMOJIyY€HHON HMH(OpMalMM Ha OCHOBE HMEIOIIUXCS 3HAHUN U
JIOTIOJIHUTEIbHBIX HCTOUHUKOB;



UCIONB30BaTh TMPU BBHIMOJHEHUHM YYEOHBIX 33JaHUNA  HAYYHO--TIOMYJISIPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHBbIE MaTepUaibl, PECypChl CETU
WuTepHer, BnaxeTs npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHuUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOUW CHCTEMBI B JPYTYIO;

co3faBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHUS HAa OCHOBE
uHGOpPMAIIMU U3 HECKOJIbKUX MCTOYHHKOB (PU3MUECKOTO COACpKaHUS, MyOINYHO
NPEACTABIATh PE3YNbTATHl MPOEKTHOM WM HUCCIENI0BATEIbCKON JIESTEIbHOCTH,
IIPU 3TOM T'PaMOTHO MCIOJIb30BAaTh NU3YyYEHHBI MOHATUWHBINA anmapaT u3y4acMoro
paznena (U3MKM M CONPOBOXKAATH BBICTYIUIGHUE TMpe3eHTAIMel ¢ y4EToM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounvecTBO 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NpOrpamMmbl Bcero OGHTPOJII)HLIC p 6aKanec1me o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypesI
Pazgen 1.0u3nka u €€ poJsib B NO3HAHUHU OKPYKAKOIIEr0 MUpPa
bu6mmoreka [IOK
11 Dusnka - HayKa 0 NPUPOJC 2 0 0 https://m.eds00.ru/7f416194
bubmuoreka [JOK
2
1.2 DH3MUCCKUE BEUHHEL 0 0 https://m.eds00.ru/7f416194
. bubmuorexa [JOK
2 1
1.3 EcrecTBeHHOHAYYHBIN METO/I TO3HAHUSA 0 https://m.edsoo.ru/7f416194
Hroro no pasueny 6
Pa3znen 2.IlepBoHavasibHble CBEJeHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [IOK
21 CTpoeHue peilecTsa 1 0 ! https://m.eds00.ru/7416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII ) 0 1 bubnmnorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2.3 ArperaTHble COCTOSIHUS BEIIeCTBA 2 1 1 https://m.edsoo.ru/7f416194
Hroro 1o pazueny 5
Pa3znen 3./[BuikeHne u B3auMo/ieiicTBue Te
bu6mmoreka [IOK
31 MeXaHeckoe IBIDKCHHE 3 0 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
3.2 HMHepuuus, macea, II0THOCTS 4 0 . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
3.3 Cra. Buer cun 14 . 2 https://m.eds00.ru/7f416194
Hroro no pazneny 21



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

Pa3nen 4./laBjieHue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB

41 [asnenue. llepenava naBneHust TBEpAbIMU 3 1 bubnnoreka [HOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuaKocTu > 0 https://m.edso00.ru/7f416194
bubmuorexa [JOK
4.3 ATmocheproe nasneHue 0 . https://m.edso00.ru/7f416194
44 JlelicTBuE XKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Wroro no pazneny 21
Pa3nes 5.PaGora 1 MOIIHOCTh. JHeprus
bu6mmorexa [IOK
51 Pabora i momocTS 3 . https://m.edso00.ru/7f416194
bu6mmoreka [IOK
5.2 Hpocreie Mexanm3mb! > . https://m.edso00.ru/7f416194
bubmuorexa [JOK
53 Mexanuteckas sHeprus 4 0 https://m.eds00.ru/7f416194
Htoro no pazneny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 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 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3nen 1.TenioBble siBJeHUSA
. bu6mmoreka [IOK
11 CTpoerne i CBOHCTBA BeIeCTBa ! 0 0 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Terople nporeccy! 21 1 > https://m.edsoo.ru/7f4181ce
Hroro 1o pasueny 28
Pa3pnen 2.2JieKTpHYecKre  MATHUTHBIE SIBJICHUS
21 DINeKTpUUYECKHE 3apsiabl. 3apsHKEHHBIE Tella U 7 0 1 bubnuorexa [JOK
' MX B3aUMOJICUCTBHUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOSIHHBIH IEKTPHUUECKUI TOK 20 1 7 httos://m.edsoo.ru/7fA181ce
bu6nmoreka [JOK
2.3 MaruuTHbie sBaeHHA 6 1 15 https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 IMEKTPOMATHHTHAS HHYKIHS 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 i/l IporpaMmb1 Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3nea 1.Mexann4yeckue siBJIeHHS
11 MexaHn4deckoe IBIKEHNE U CIIOCOOBI €T0 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 3aKoubt coxpaneHus 0 0 3 https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Pa3zgen 2.Mexannueckue KoJe0aHus U BOJIHBI
bubmuorexa [JOK
7
2.1 Mexanmieckne koseoanus 0 3 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
. . 8 1
2.2 Mexanmieckne BOMHEL 3ByK 3 https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 15
Pa3nes 3.2/1eKTPOMarHuTHOE M0Jie U 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIeKTPOMArHUTHOE MOJIE 1 6 0 ) bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 6
Pa3znen 4.CBeToBbIE SIBJICHHSI
bu6mmorexa [IOK
6 0 2
4.1 3aKOHBI paclPOCTPAHEHUS CBETA https://m.edsoo.ru/7f41ada6
bu6mmorexa [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. KBanToBbIe IBJIeHUSA

5.1 HcnyckaHue 1 TIOTJIONIEHHE CBETa aTOMOM 4 1 BH6J_IHOTeKa IOK
https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHye aTOMHOI'O s/1pa 6 1 Eﬁfﬁ?ﬁgﬁﬁ f412426
53 | Sacpusic peakun 7 D | g imedsooruritadss
Hroro mo paszerny 17
Pa3nes 6.11oBTOpUTE/IHLHO-0000IIAIOIINIE MOIYIb
6.1 [ToBTOpeHue u 06001IeHUE COAePKAHUS 9 2 bubnuorexa [JOK
Kypca pusmuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27



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

KaneHpapHo-TemaTuueckoe naaHMpoBaHue

7 Knacc
Ne i/ Ha3Banmne pasnena u tembl ypoka | Koa-o |/Jomam| Ucnoas3oBanue 000pyaoBanus
qacoB Hee HEHTpa «Touka pocTa»
3aganune
BBeaenue 3
1 Uto n3yuaer pusuka. 1 § 1,2 (Osmaxomnenue ¢ uudposoii
dusnueckue sBieHud. TexHuka maboparopueii
0€30MacHOCTH B KAOMHETE
bu3uKH
2 Ynok ¢ ucnonrzoraniem 1 836 |Temoncrpanus rexnonorun
pecypcoB «Touka pocray.
HaoOmro1eHus, OnbITHI, M3MepeHus B Q. 1ab.
n3MepeHust. Pu3nka U TeXHUKA
3 YDokK ¢ cnoih30BRAHUEM 1 I—[H(bp Ha6- «Touka poctay
pecypcoB «Touka pocra». JI/p (MeT. pek. c. 51) Jlumeiika
Nel «3mepeHne LieHbI JeIeHns ’
prOOPOB» JIEHTa MEpHas,
M3MEPUTETBHBIN [IWIUHID,
TEPMOMETP, AATUHUK
TEMIEPATYPbI
[lepBoHaYa/IbLHbIE CBEJIEHUS O 6
CTPOEHHMH BelleCTBA
4-5  |[Vnoxk ¢ uecnonkroranuem 2 §7-9 | ®ponranbhas
pecypcoB «Touka pocray. nmaGopatopHas paboTa
CtpoeHue BeliecTBa
«HaOmonenue
OPOYHOBCKOTO JBHKCHUSI
Komribrotep, MUKPOCKOIT
OMOJIOTUUCCKUI, KaILIs
MOJIOKA, Pa30aBJIEHHOTO
BOJIOM
§] B3anmoieiicTBUE MEXITY 1 §10
MOJICKYJIAMU
7 Tpu COCTOSIHUS BElECTBA 1 §11,12
8 JI/p Ne2 «M3mepenue pazmepoB 1
MaJIbIX TE»
9  Bauernoe 3aHATHE IO TEME 1
«IlepBoHavanbHbBIE CBEACHUS O
CTPOCHUU BEILIECTBAY
B3aumopaeiicTBure TeJl 21
10  [MexaHHMUYECKOE JIBHIKCHHE 1 §13
11  |CkopocTh 1 §14-16
12 |Pacuer ckOpoCTH, IyTH U 1
BPEMEHHU
13 Nuepius 1 §17,18
14 Macca 1 §19,20
15  [Vnok ¢ ucnonnioranuem 1 Mudp. J1ab. «Touka pocTa
pecypcoB «Touka pocray.
MeT. pek. ¢. S1) H T
JI/p Ne3 «U3mepenmne macchl Tena (me peK. ¢ 51) Habop Ten
Ha PhIYaXKHBIX BECAX» [PasHON MacChl,
PJICKTPOHHBIE BECHI
16  [[ImotHOCTB 1 §8
21,22
17 Ul/p Ned «M3mepenune oobema 1




TC1a»

18 YDoK ¢ ucnoih30BRaAHUEM 1 Ha6op TEel pagHoﬁ Macchbl,
pecypcoB «Touka poctay. MEH3YPKA, SMEKTPOHHbIE
JI/p Ne5 «3mepenne miioTHOCTH ’
TBEPIOrO TEIA» BEChI
19 Perienue 3a1a4y Ha TEMY 1
«B3auMoICHCTBHUE TEI
20 |K/p Nl «B3zaumooeiicmeue 1
men»
21  |Cua 1 §23
22  |Ynok ¢ ucnoih:oRaHUEeM 1 DpoHTAIbHAS
pecypcoB «Touka pocray.
J1/p Ne6 «I'panyunpoBanue nabopatopHas padoTa B
[IPY>KUHBI 1 U3MEPEHUE CUID) dp s1ad. «Msmepenne
3aBUCUMOCTH CHIIbI
YIPYTOCTH OT JeopMaliuu
npyxuHb». O00pynoBaHKE:
[[ITaTuB ¢ Kpenexom, HAOOP
PY>KUH, HA0OP TPY30B,
NIMHEWKA, TUHAMOMETP
23-24 (Cwia TSKeCTH 2 §24
25  [Vnok ¢ nenoanzoranuem 1 §25  [Mudp. J1a6. «Touka pocTar
pecypcoB «Touka pocray. (MeT. pex. c. 55)
Cuita ynpyroctu ' e
JluHaMoOMeETp € mpenenom
n3MepeHus S5 H, mpyxuHsl
Ha [JIaHIIETEe, TPY3bl MACCOU
no 100 r
26 Vnok ¢ ucnmomsioRaHUEeM
pecypcos «Touka pocray. 1 8§ 26- PpoHTaNbHAS
Crnoxxenue cun. Bec tena 29 nmabopaTopHast paboTa B
1p nad. «IIpaBuna
clioxxenust cui» llraTus,
pblyar, JTUHEWKa, J1Ba
OJIMHAKOBBIX TPy3a, JIBa
0JI0Ka, HUTh HEPACTsHKUMas,
IIMHENKA U3MEPUTEIIbHAS,
ITMHAMOMETD
27 'Vnok ¢ ncnojihz0Ranuem 1 8§ 30- Mudp. J1ab. «Touxa pocTar
pecypcoB «Touka pocray. 32 (MeT. pex. c. 56)
Cuna TpeHust ’ T
JlepeBsiHHbII OpycoOK, HabOp
IPYy30B, MEXaHUYECKas
CKaMbsl, TUHAMOMETP
28 Perenue 3a1a4 Ha TeMy «CHITbD» 1
29 K/p N 2 «Cunory 1
30 3a4yeTHOE 3aHATHE IO TEME 1
«B3aumopaencTeue Tem»
/laBy1eHUe TBEePABIX TeJl, 21
"KUAKOCTEH U ra3oB
31-32 [laBnenue 2 §§
33,34
33 /laBrienue raza 1 §35
34 3akoH [lackais 1 §36




35 'Vnok ¢ ncnon2o0RanneM 1 §§ dpoHTAIBHAS
pecypcoB «Touka poctay. 37,38 raGopaTopHas paboTa
[ 'mnpocrarnyeckoe JaBieHNE

«3akoH [lackas.
OnpeneneHue JaBiIeHUS
PKUJKOCTHY JlaTunk
JTaBIICHHMS, IITATUB, pabodas
EMKOCTb, TpYOKa, JINHEHKa

36-37 Perienne 3a1a4 Ha TEMY 2
«JlaBiIeHUE)»

38 CooOmaromuecs CoCcyapl 1 § 39

39-40  |ATMmocdepHOe naBreHue 2 3 g 40,

41-42 ApxuMeJioBa cuia 2 gr 8 46-

43-44  Pemenwue 3ama4 Ha Temy «Cuna 2
ApxumMmear

45 Yook ¢ I/ICI’I%.TIBROB&HI/IEM 1 ]_[Hq)p J1a0. «Touka pocTa»
pecpeon Tumsa pocta . pe. .67
BBITAJIKUBAIOIICH CHIIBY JlnnamMomeTp, IITaTie

VHUBEPCAIBHBIN, MEPHBIN
UATUHIP (MEH3YpKa), Ipy3
LWJIMHIPUYECKUNA U3 CTaJIH,
rpy3 MUIMHAPHYCCKUN 13
QJIIOMHHHEBOTO CILIAaBa,
HUTH

46 InaBanue ten. Bo3ayxormiaBanue 1 § 250-

9)

A7 Vnoxk ¢ ucn%rn,znnanuem 1 [udp. J1ab. «Touka pocTar
peoypeon T poetay. . per. . 69
[I1aBaHUS TEID» JlnHaMOMeTp, ITAaTHB

VHUBEP- CATbHBIN, MEPHBIN
HUIUHAP (MEH3YpKa), Ipy3
HWIMHAPUYECKUHN U3
CIIeIIMAJIBHOTO TUTACTHKA,
HUTb, [IOBAPCHHAS COJIb,
MajouKa JJIst
nepeMeIBaHus

48-49 Pemenue 3ana4 Ha TeMy 2
«JlaBiieHUE»

50 K/p N 3 «/laenenue meepovix 1
me, JdcuoKocmeil u 2a306)

ol 3aueTHOE 3aHATHE 10 TEME 1
«JlaBJieHHE TBEPBIX TE,

PKUJIKOCTEH U Ta30B»
Padora. MomHOCTB. JHEprus 13

02-53  Mexanuueckas pabota 2 §53,54
MOoOIIHOCTD

o4 [[pocThie MEXaHU3MBI 1 §55-56

05 YDoK ¢ HCTIONThRORAHNEM 1 R57.58 [Mudp. J1a6. «Touka pocTay

pecypcoB «Touka pocray.
[IpocTeie MexaHu3Mbl. Peryaru

(meT. pek. ¢. 57) Peiuar ¢
KpEIJICHUSIMU IS TPY30B,
Habop rpy3oB 1o 100 T,

[THHAMOMETP




o6 Ul/p Ne9 «Bpoisicnenue 1
PaBHOBECHS phIUara
o/ [IpocThiec MeXaHU3MBI. biIOKH. 1 §59,60 (dponranbhas
30JI0TO€ MPABUIIO MEXAHUKH TaGopaTopHas paboTa ¢
udp nab. «M3yuenue
MTOJBYDKHBIX U
HETIOIBIKHBIX OJIOKOBY
I loaBIOKHBIN U
HEOABHKHBIN OJIOKH,
HAOOp rPy30B, HUTH,
TUHAMOMETD, IITaTHUB,
ITMHEMKa
58 Yook ¢ I/ICI’I%.TIBROB&HI/IEM 1 § 61 I—[I/I(bp J1a6. «Touka pocTay»
B «Touka pocray.
JE[?;}}V'pgcl% <<I/I3(1)\4eper1/IOecKHI[ npu (Mer. pex. c. 57) IllTatus,
ITOTbEMeE TENa» MEXaHUYECKas CKaMbs,
OpPYCOK C KPIOUKOM,
UHEeKa, Habop TPy30B,
TMHAMOMETD
59-60  [Pueprus 2 462-
61-62 Pemenue 3ama4 Ha TeMy «Pabora. 2
MOIITHOCTh. DHEPIHUs
63 K/p Ne 4 «Paboma. Mowinocmo. 1
Inepeus. Ilpocmote
MeXaHUMbBLY
64 3aueTHOE 3aHATHE 10 TEME 1
«PaboTta. MOITHOCTb.
DHEpPrus»
IloBTOpEeHUE 6
65-70 HepBOH 1
A4aJIbHBI 2
o 2
1
CBEJICHU
ST
Bzanmo
ITEHCTBU
e TeI
JlaBien
ve

Pabora. MomHOCTh. DHEPrUs




S8kiacc

Ne i/t Tema ypoka JNomamnee  |Acnosb3oBanue
2 nn:mz[amle 000pya0BaHMS
o nenrpa «Touka
§ s pocTay
TenoBble ABJIEHUS 25
1 Vpok ¢ ucnoan3zopanmem | 1§12 O6OpyIOBaHMUE:
pecypcoB «Touka pocray. JlabGopaTopHbiii
TemoBoe ABHKEHUE. TEPMOMETP, JATYHK
TeMHepaTypa. BHYTpeHHHH TEMIIEPATyPhI
DHEPTHS
2 Vpok ¢ ucnoiszoBanuem | 1 (83,4 JlemoncTpanus «M3me
pecypcoB «Touka pocray. HEHHE BHYTPCHHEH
CriocoOb1 UI3MEHEHHUS DHEPrUH TEJa MPU
BHYTpPEHHEH SHEPTHUHU. TPEHHH U yIape»:
TennonpoBoHOCTH aTYUK TEMIEePaTypBhl,
1B JIOCKH, JIBE
CBUHIIOBBIC TUTACTUHKH,
MOJIOTOK
3-4 Vnok ¢ ucn;.m.mnanuem 2 §5-7 JlemoncTpamus «ITorm
pesypeon Tpisa poctar o cretono
DHEPTUMNY: JIBA JaTYNKA
TEMIIEPATyPhI, JamIia,
mucT Oenoil u yépHou
Oymaru, CKOTY
5-7 KoJM4ecTBO TEIIOTHI. 3 [§8-10
Y nesbHas TEIIOEMKOCTh
8 Yook ¢ ucn¥ﬂhzonanuem 1 JTaT4HK TeMIIepPaTyPBhL,
pecypeon «Toua pocta. epoverp,
KOJMYECTB TEIIOTh KaJIOPUMETP, MCPHbIN
HUIMHAP (MEH3YpKa),
mabopaTopHbIE
CTaKaHbI, TOpsUas u
XOJIOTHAs BOJIA
9 VPOK ¢ HCIOJIb30BaHHEM 1

pecypcoB «Touka pocray.
J1/p Ne2 «U3mepenue
YAEIbHOW TEIIOEMKOCTH
TBEPJIOTO TEJIa»

JlaTunk TemMneparypsl,
TEPMOMETD,
KaJIOPUMETP, Topsidas u
XOJIOHAas BOJA,
MEPHBIN LIUWIUHID, TPY3
IWJIMHIPUYECKUU C
KPIOYKOM, HUTb,

DJICKTPOHHLIC BECHI




10 OJHEprus TOIUIMBa 1 Q§11,12

11 Pemienue 3a1a4 no Teme 1
«TerIoBbIC IBICHUS

12 K/p No 1 «Tennoewvie 1
A671eHUA)

13-14  |Vnok ¢ ucnokioRaHueM 2 [§§ 13-16 @poHTATLHAS
%?]cz?;%%?{;gaoqka poctay. s1adopaTopHasi padora
KpPUCTAILT3ALIHS Ne 1. «Onpenenenue

VACTBHOM TEIIOTHI
MJIABJICHUS JIBJIAY:
aTYUK TeMIIEpaTyphl,
KaJIOPUMETP, COCY/I C
TAIOIIUM JIbJIOM, COCY/T
C BOZOM, DJIEKTPOHHBIE
BECHI.

15-16  |Ypok c ncnorbioRaHuem 2 817 JlemoncTpamus «Vcmna

IBIecyPCOB «Touxa pocray. [PEHHE CITUPTAY: TaTYUK
cnapenue. HacpleHHbii u
HEHACBIIICHHBIN T1ap TEMIICPATYPHI,
MpoOHpKa, TUCTOUKHU
Oymaru, pe3uHKH,
pa3HbIC CITUPTHI

1/7-18 |Kumnenue 2 [§18

19 Bna)kHOCTB BO3yxa 1 §19

20-21 YDoK ¢ HcnoJTh30BaAHUEM 2 § 20 I[eMOHCTpaHI/ISI «I/Iqu
pecypcoB «Touka pocray. eHHe mporecca
Y nenpHas TerioTa
MAPOOBPA3OBAHKS I KUIICHUS BOJBD»:
KOHJICHCAIIUN NMaTYUK TEMIIEPATYPHI,

I TATHB
YHUBEpCaJIbHBIN, KOJI0a
CTEKJISTH- Hasl,
CIIUPTOBKA,
MMOBAapEHHAs COJIb

22 Pabora raza. J/[purarens 1 §21,22
BHYTPEHHETO CTOpPaHMs

23 [lapoBas Typouna. KI1/] 1 §23,24

24 PelneHue 3a1a4 Ha TEMY 1
«/3MeHeHue arperaTHbIx
COCTOSIHUM BEIIECTBA

25 K/p Ne 2 «H3menenue 1
azpezammuplx cOCMOAHULL
seuecmea)

DJleKTpu4Yeckue iBJeHust | 25

26 DexTpu3anus Tell. 1 §25,26
B3aumMoaelictBue
3apsOKEHHBIX TEJI.

27 [IpOBOIHUKH 1 1 827,28

HCTIPOBOAHHUKN




QJICKTPHUYICCKOI'O TOKA.

28 J1eMMOCTB DIEKTPUYECKOTO §29-31
3apsna. CTpoeHue aToma
29 JJIEKTPUUECKUN TOK. §32
M CTOYHHMKH TOKA.
30 DJIeKTpUUYECKas I1eTh §33
31 DJIEKTPUUECKHI TOK B §34-36
MeTauiax. JlelicTBue
DIIEKTPUYECKOTO TOKA.
HamnpaBnenue Toka
32 K/p Ne 3 no meme
«Inekmpocmamuxa)
33 Cuna Toka. AMmnepMerp §37,38
34 Ynok ¢ ucn¥nmonanuem JlaTunk TOKa,
ecypcoB «Touka pocray.
Jpl/p}i\lf:ﬁ «I/IsMepeHI/?e CUJIBI AMIICPMETD .
oK NBYXIIPEICTbHBIN,
MCTOYHUK TTUTAHUS,
KOMILJIEKT ITPOBO/IOB,
PE3UCTOPBI, KITI0Y
35 DIEKTPUUECKOE §39-42
HarpsbkeHue. BoapTmeTp
36 Ypok ¢ JlaTunK HanpsKEHHUS,
HCIO0JIb30BaAHHE BOJIBTMETP
M pecypcoB NBYXIIPENCIIbHBIN,
«Touka pocray. MCTOYHMK ITUTAHUS,
JI/p Ned KOMILJIEKT IIPOBOJIOB,
«3mepenue PE3UCTOPBI, KITFOY
DIIEKTPUUECKOTO
HANPSDKCHUSD)
37 JI/p Ne5 «PerynupoBanue
CHJIBI TOKAQ PEOCTATOM
38 DIEKTPUUECKOE § 43
COIPOTHUBIICHUE
39-40  Vpok ¢ ucnoJb30BaHNEM §42-44 JlemoncTpauus «Mccn
pecypcoB «Touka pocrtay. eI0BaHKNE 3aBHCHMOCTH
3aBUCUMOCTB CHJIBI TOKA OT CIJIBI TOKA B
HarpspkeHus. 3akoH Oma MPOBOJHUKE OT
HAIPSHKCHUSD: TaTIUK
TOKa, TaTUYNK
HaTPSHKEHUS,
PE3UCTOP, PEOCTaT,
MCTOYHUK TTUTAHUS,
KOMILJIEKT ITPOBO/IOB,
KITIOY
41 Ypok ¢ JlaTuuk TOKa, JaTYUK
HCIO0JIb30BAHH HaIPSHKCHUS,
€M pecypcos aMIepMeTp
«Touka

NBYXIIPEEIIbHBIMN,




pocTay. BOJILTMETP
J1/p Ne6 NBYXIIPEAETBHBIMH,
«M3mepenue PE3UCTOPBI, UICTOYHUK
CONIPOTUBJICHUA MUTAHUS, KOMILICKT
[TPOBOIHHKA» MPOBOJOB, KIIFOY
42 Y ebHOE COTIPOTHUBIICHUE 1 §45-47
43-44  [Ynok ¢ MCOIL30RAHUEM 2 848,49 J[aT4mMK TOKA, JATUUK
pecypcoB «Touka pocray. HATISKEHHST
CrniocoOBI coeTMHECHUS ’
[IPOBOJIHUKOB AMIICPMETP 3
NIBYXIIPEICIIbHBIMN,
BOJILTMETP
NIBYXIIPEICIIbHBIMN,
PE3UCTOPHI, UCTOYHHUK
MUTAHUS, KOMILJIEKT
MIPOBOIOB, KJIIOY
45 PaboTa 1 MOIITHOCTH TOKA. 1 [§50-51
46 VPOK ¢ HCIOJIL30BAHNEM 1 JaTYMK TOKA, JTATIUK
pecypcoB «Touka pocTay. HaIPSDKCHMS,
JI/pNe7 «3mepenue aMIIEpMETP
MOIIIHOCTHU U pa60TBI I[ByXHpe):[eJIBHBII?'I,
DIICKTPUUYECKOTO TOKa BOJIETMET]
NIBYXIIPEICIIBHBIM,
ITAMITOYKa, HICTOYHHK
MUTAHUS, KOMIUICKT
MPOBOIOB, KJITIOY
47 HarpeBaHue mpoBOTHUKOB. 1 §53-55
3akoH JIxxoynsi-JleHna
48-49  Pemenue 3a7a4 Ha TeMy 2
«3aKOHBI IOCTOSHHOTO
TOKa»
50 K/p Ne 4 no meme 1
«Ilocmosannuvlit moky
JIEKTPOMATHUTHDIE 6
SIBJICHUS
51 MarauTHoOE T10J1e 1 856,57
52 Kary1ika ¢ TokoMm. 1 |§58
DyieKTpoMarauThl. JI/p Ne®
«COOpKa IeKTpOMarHuTa u
€ro MUCIBITAHUE)
53 [ [pumeneHue 1 [§58

QJICKTPOMArduTOB




54 Vnok ¢ ucn%m.mnanuem 1 §59,60 JemoncTpanus «M3me
MarHHTHOE [ToJIe 3eMIIH MOCTOSIHHOTO MarHuTa
MMOCTOSIHHBIA MarHuT
MOJI0COBOM
05 JletictBue marauTHoro mossi| 1 |§ 61
Ha TOK. JI/p Ne9
«M3ydueHune 3IeKTpUIECKOro
TIBUTATEISD
56 K/p Ne 5 no meme 1
«InekmpomazHumHuole
A61eHUAY
CBeTOBbBIE SIBJICHHS 9
57 Vhok ¢ ucnoirz0RaHueM 1 §62,63 OcCBeTHUTEIIb C
pecypeor «Touka pocta. wcTouMKOM CheTa Ha
PacripocTpaHeHue cBera 3,5 B, ncrounnk
[MUTAHUS, KOMIUIEKT
MPOBOJIOB, IIeJIeBast
nuadparma
58 Ynok ¢ ucn%m.znnanuem 1 §64'66 OcBeTUTENE C
pecypeon lousa poet
3,5 B, HICTOYHHUK
MUTAHUS, KOMIUICKT
MPOBO/IOB, IIEJICBas
nuadparma,
MOTYITATAHJP,
TUIQHIICT HA TJIOTHOM
ITUCTE C KPYTOBBIM
TPaAHCTIOPTUPOM
59 VNoK ¢ uCnoIh20RAHUEM 1 [§67 OCBEeTHTES C
%%ceﬂ%cl\?;eggg;g(’CTa»' MCTOYHUKOM CBE€Ta Ha
3,5 B, HCTOYHUK
MUTAHUS, KOMIUICKT
MPOBO/IOB, IIEJICBas
nuadparma,
MOTYLIVIIMHAD,
TUIQHIICT HA TJIOTHOM
ITUCTE C KPYTOBBIM
TPaAHCTIOPTUPOM
60-61 |Iunza 2 868
62 300paskeHust B INH3E 1 [§69-71
63 VPOK ¢ HCIOJIBL30BAHNEM 1 OcBeTHUTENH C

pecypcoB «Touka pocray.
JI/p Ne10 «Ilonyuenue
M300paXKEHUs IIPU MTOMOIITH
TTUH3BI)

MCTOYHUKOM CBETa Ha
3,5 B, HICTOYHUK
MATAHUS, KOMIUICKT
MIPOBO/IOB, IIIEJIEBAS
nuadparma, SKpaH
CTaJIbHOM,

HallpaBJIsArOmIas C




M3MEPUTEITBHON
ITKAJION, COOMparoIre
ITUH3BI, PACCEUBAIOILIAS
nmuH3a, ciang «Mojienb
[IPEAMETa» B peUTEpE

64

Jnucniepcus

65

K/pNe 6 no meme
«Ceemosuie as1eHuny

I[loBTOpEeHUe U 00001IeHUE

66-70

TeroBbIe SIBJICHUS
DJIEKTPOMAarHuT
HEBIE SIBJICHUS
CBeTOBBIC

SIBJICHUS

NN O |

9 kJacc.

n/n

Tema

KoJ1-BO
JacoB

N cmoabp30Banue

|odbopynoBanusi uenrpa
«Touka poctay

Pasgen 1. 3aKoHBI
MBYKEHUS U B3aUMOIEUCTBUS TEL.

34

BBoanbiil uHcTpyKTaxno Th.
MarepuanbHas
Touyka. CucreMaoTcueTa.

[Iepemernienue.

|[Onpenenenne
KOOpPIUHATHI ABMKYIIETOCS TeTa.

[ [psiMonIMHEITHOE PABHOMEPHOE IBH)KEHUE
[lepemenienue npu NpsIMOIMHEHHOM
[PaBHOMEPHOM/IBUKEHUU.

['padriky 3aBUCUMOCTUKIHEMATHYECKUX
BEJIMYMH OT BPEMEHHU IPU MPSIMOJIMHENHOM
[PaBHOMEPHOM

NIBUKEHUU

|Cpennsist ckopocTh

\l

Permenue 3agau

[IpssMonuHeHOE
PaBHOYCKOPEHHOE JBMKEHHE. Y CKOPEHHUE.




CKopoCTh MPSIMOJIMHENHOTO
[PaBHOYCKOPEHHOTO
nBokeHus I papukckopoctu.

10

[lepemenieHue IPUIPSIMOINHEHHOM
[PaBHOYCKOPEHHOMIBMOKCHUH.

11

[lepemenieHue Tena npu
[PSMOJIMHEITHOM
BHOKEHUH 0€3 HayaJbHOW CKOPOCTH.

12

JlaGopaTopHas pabota
No 1 "HccnenoBaHMepaBHOYCKOPEHHOTO
BHOKEHHS 0€3 HaYallbHOM CKOPOCTH.

O6opynosanue: LlItatus
TabopaTOpPHBIH,
MEXaHUYECKasi CKaMbs,
OpYCOK JIEPEBSIHHBIIA,
PJIEKTPOHHBII
CEKYHIOMEPC
TaTYNKAMH,
MarHUTOYIPABIISEMbIC
FCPKOHOBBIC JATYHKH
CeKyHIIOMepa

13

['padmky 3aBUCUMOCTUKHHEMATHICCKUX
BEJIMYHUH OT BPEMEHU IIPU NPSIMOJIMHENHOM
[PaBHOYCKOPEHHOM IBUKEHUH

14

Pemenue 3a1ay «
PaBHOYCKOpPEHHOEIBUKEHUE»

15

Perienne 3aaa4d 110 TCMC
«OCHOBEI KHHEMATUKN

16

KonTtposnbHas pabora

Nel o Teme
«I[IpsAsmMonuHelHoe
[PaBHOYCKOPEHHOEIBUKEHHUE

17

OTHOCHUTEILHOCTh
JIBVKCHUA.

18

M HepuuanbHble CUCTEMBI OTCUETA.
[ lepBbiit 3akoHHBIOTOHA.

19

Bropoii 3akoH HeroTOHA.

20

Tperuit 3akoH HeroTOHA.

21

CB00OOIHOE MaIcHNE
TEl.




22 |dBuxenne Tena, OPOMICHHOTO 1
BEpTUKAJIbHO BBEpX.HeBecOMOCTh.

23 PlaGoparopnas pabota 1
Ne 2 "V3mepenue
YCKOpeHHs cBoOOOAHOTONIaACHUS "

24 |3aKoH BCEMUPHOIO 1
TATOTCHUSI.

25 |Yckopenue cBoOOAHOTO 1
naJcHUs Ha 3eMIie U IPYyTruX HeOSCHBIX
Terl.

26 [IpsmonnHEHHOE U KpUBOJIUHEHHOE 1
nBIKEHUE. [[BUKEHUE Tena 0 OKPYKHOCTH C
[TOCTOSIHHOM 110 MOJYJIFOCKOPOCTBIO.

27 |Perrenwue 3amau. 1

28 [UckyccTBeHHBIE 1
CITYTHUKU 3eMITH

29 [Ammyibc Tena. 3akoH 1
COXPaHEHHUS UMITYJIbCA.

30 [PeakTHBHOE ABMIKEHUE. 1
PakeTsl.

31 [|Pewenue 3amau 1

32 |BsiBox 3akoHa 1
COXpaHEHUsI MEXaHUYECKON SHEPTHH.

33 [Pemenwue 3a1a4 no teme 1
"3aKOHBI COXpaHEHUSI BMEXaHUKE "

34 [KonTtpoabHas padora No2 o Teme "3aKkoHbI 1
COXpaHEHUS B MEXaHHKe"

Pasnen 2. MexaHu4ueckue 15
KoJieOaHMsI U BOJTHBI. 3BYK.
35 [|KonebarensHoe 1

nBroxenne. CBOOOIHBIEKOIEOaHN.




36 JleMoHCTpanun
«Konebanus HUTAHOTO
MasiTHUKA U CBOOOTHBIE
KoJieOaHus Tpy3a Ha
BennunHbl, XapakTepu3yrolme npyskuHe»:OG0pyLoBaHHe
KoJ1e0aTeIbHOEIBUKCHHUE. IATYHK YCKOPEHHS,
[ITATHUB
C KperexoMm, Habop
rpy30B,HUTH, HAOOP
pYXUH
37 [lapmonuueckue
KoneOaHus
38 «3ydenne koyeOaHui
HUTSHOTO MasiTHUKA:
O6opynoBaHue:
KOMIIBIOTEP, TaTYUK
YCKOPEHHSI, TPY3 C
KPIOYKOM, JIETKasi U
JlaGopaTopHas pabota
Ne 3 "« MccneroBaHue 3aBUCHMOCTH Hiepacunitinar HiTth,

. pyietka M3yuenue
repuoaa N4acTOThl CBOOOTHBIX KOeOaHUi coneGammii Py3a Ha
MasiTHUKA OT/JIMHBI €r0 HUTH. T—

O6opynoBaHue:
KOMIBIOTEP, TaTYUK
YCKOPEHHUSI, IITATHUB C
Kperexom, Habop
PYKUH
Pa3HOU KECTKOCTH,
Haboprpy3oB mo 100 r.
39 [Pemenue 3a71a4
40 |Baryxatomiue koneOaHUs.
BriHyX1€HHBICKOJICOaHUSI.
41 |Pesonanc.
472 |PactpocrpaHeHue
KosieOaHuii B cpenie. BonHebL.
43 |Jnuna Bonsbl. CKOpOCTH
pacpoCTpaHEHUSBOIHBI.
44 |McTOYHMKH 3ByKa.
3BYKOBBIE KOJICOAHMSI.
45 [BeicoTa, TeMOp u
POMKOCTH 3BYKa.
46 |PacnpocTpaHeHuE 3ByKa.
3BYKOBBIE BOJIHBI.
47 |OtpaxeHue 3Byka. IXo.
3BYKOBOM PE30HAHC
48 |Pemenwe 3amau
49 |KoutponwsHas padora Ne3 mo Teme

"MexaHndecKrue KoeOaHus M BOJTHBI.
3BYK"




Paznen 3. DnekTpoMarHuTHOE 25
oJie
50 1
MarauTHoe mnoJie.
51 [|HampasneHue TOKa /lemoHCTpanus
HaIlpaBJICHUE JIMHUA €rOMarHUTHOTO TOJIA. «3MepeHrne MarHuTHOTO
[10JIs1 BOKPYT IIPOBOJIHUKA
C
Toxkom»: O6opynoBaHueE:
TaTYMK MarHUTHOTO
10JIs1,/1Ba ILITaTHBA,
KOMILJIEKT MPOBOJIOB,
MCTOYHHK TOKA,KJITH0Y
52 |O6nHapyxeHue MarHuTHOTO TOJIS IO €0 1
ICHCTBUIO HA AJIEKTPUUECKUIN TOK.
[[paBWIIO 1€BOM PYKH.
53 [Muayknus MarHUTHOTO 1
10Jisi. MarHUTHBIMIIOTOK.
54 |Pemenue 3amau 1
55 |MarHuTHBIHA TOTOK 1
56 |IBienue 1
HIIEKTPOMATrHUTHOMUHTYKIIUN
57 Vlaboparopnas paGora 1
Ned"3yuenue sBIEHUSAIEKTPOMAarHUTHON
MHIyKIUN".
58 [Hampasienue 1
MHIyKIMOHHOTO ToKa.[IpaBuio Jlenua.
59 Plsnenue 1
CaMOMHIYKIUU.
60 [lomyuenme u nepenava 1
[MEPEMEHHOTO 3JIEKTPUYECKOrO TOKA.
61 |Tpancdopmarop. 1
62 [PnekrpomarautHOE 1
0JIE.
63 [PnekrpoMaruuTHBIE 1
BOJIHBI
64 |[KonebarenpHbiii KOHTYp.[lomyueHue 1
DIIEKTPOMArHUTHBIXKOJIEOAHUH.
65 [IIpuHuune! paanocBsa3u 1

1 TCICBUACHUA.




66

DJIEKTPOMarHuTHas
NpUpOJIa CBETA.

67

[Ipenomnenue ceeta. PU3NYECKUN CMBICTT
[10Ka3aTest
[IPEJIIOMIICHUSI.

68

/Tucniepcus ceera. L{era
TeJl.

69

CrneKkTpocKon 1
criekTporpad

70

THmb! ONTHYECKUX
CIIEKTPOB

71

[lornomenue u HCITYCKAaHHEC CBCTa
aTOMaMU.
HpOI/ICXO}KI[eHI/Ie JIMHEHYATHIX CIICKTPOB.

72

JlaGopaTopHas pabora
Ne 5 "HaOnroneHue CIUIOIIHOTO U
TMHEWYaThIX CIIEKTPOBUCITYCKAHUS "

73

Permenue 3agau

74

KoHTtposibHast pabota Ned o Teme
«(QIIEKTPOMAarHUTHOETIOJIE)

Paznen 4.CtpoeHne aToMa U aTOMHOTO
sapa. lcnonb3oBanue
HYHEPTUU aTOMHBIXSJIEP.

19

75

Pa/110aKTUBHOCTD.

76

Monenu atoMoB. OnbIT
Pesepdopna.

77

PaMoakTUBHBIE
[MPEBPAILECHUS] AaTOMHBIXJIEP.

78

9KCHepI/IMeHTaHBHI)Ie METO/bI
MCCICIOBaHUAYaCTHII.

79

JTaGopaTopHnast pabota
Ne 6 "M3MepeHne ecTeCTBEHHOTO
paauanroHHoro (oHAT03UMETpOM".

80

OTKpBITHE IPOTOHA U

HEUTPOHA.




81

CocTtaB aTOMHOTO SiIpa.
SInepHbIe CUIIBL.

82

Oueprus cBszu. Jledexr
Macc.

83

Pemenue 3amau

84

/lenenue siiep ypana.
[{enHas peakius.

85

JlaGopaTopHnas pabota
No 7 "U3ydenue neneHus
sipa aToma ypaHa 1o (ororpaduu Tpexon".

86

S nepubiii peaktop. [IpeobpazoBanue
BHYTPEHHEH SHEPTUUAaTOMHBIX SJIEp B
PIEKTPUYECKYIOOHEPTHIO.

87

ATOMHAas OHCPICTHUKA.

88

bronoruueckoe eicTBUE pagualiy. 3aKoH
PaInOaKTHUBHOTO
pacmaja.

89

3aKOH paInOaKTUBHOTO
pacriaia

90

JlaGopaTopHnast pabota
Ne 8 "OueHka nepuoja nosypacmnaja
HaXO/SIIMXCS B BO3AYXENPOAYKTOB pacnaaa
razapanona. ".Jlaboparopuaspadora Ne 9
"N3y4yeHue TpeKoB 3apsyKEHHBIX

JaCTHI] 110 TOTOBBIM(oTOrpadusiM .

91

TepMosiiepHas peakuus.

92

Pemenue 3agau

93

KonTtposbHas pabota No5 o teme «Pusuka
aTOMa U ATOMHOTO sI/Ipa.
lcrionb30BaHUE YHETUUATOMHBIX AJIEP»

Paznen 5. Ctpoenue u
Bosronna BeeseHHoN

94

CocraB, CTpOeHUE U
nporcxoxaenue CoTHEUHON CUCTEMBI.

95

bosnbIne miaHeTsl
CoJIHEYHOI CUCTEMBEL.

96

Maisie Teta ConmHeuHOH
CHICTEMBI.




97 [Crtpoenue, n3yuenue u 1

HBOJOIMs COoJTHITA U3BE3.

08 |Crpoenue u 3BoNIOLUSA 1
Bcenennoi.
Paznen 6. [ToBropenue 4

09 ToroBoe moBTOpEHUE. 1

100 [Arorosas KOHTpOJILHAS 1
pabora.

101 |Anamu3 ommbok 1
KOHTPOJIbHOH PaOOTHI.

102 [[loBTOpeHue u 1
000011ICHIE

Onucanue MaTepuaIbLHO — TEXHHYECKOI0 obecneyeHnsi 00pa3oBaTeIbHOTO
npoiecca:

B cocraB nenrtpa «Touka poctay 1o gusuke BXoasaT 06a3oBast (00s3aTenpHas) 4acTh U
JOTIOJIHUTENbHOE 000py1oBaHuE. ba3oBas 4acTh COCTOUT U3 IUPPOBIX JATYUKOB U
KOMIUIEKTOB COITYTCTBYIOILIUX 3JIEMEHTOB JJIsl OTIBITOB [10 MEXAHUKE, MOJIEKYJIIPHON
(dusnKe, 3IEKTPOAMHAMUKE U ONTHUKE. JlOoMONHUTEIbHOE 000pYJ0BaHUE

( mpoMIBHBIN KOMILIEKT) MPEACTABIIACT CO00M ITUGPOBYIO JIAOOpATOPHIO IO (pHU3HKE.



YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

» ®usuka, 7 knacc/ [epoimkun A.B., O61iecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «M31aTenbcTBO «OK3aMEH»

» ®usuka, § xknacc/ [leppimkun A.B., O611ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocsemenue»

» Gusuka, 9 knacc/ [epoikun A.B., ['yrHuk E.M., O611ecTBO ¢ orpaHuyYeHHOM

OTBETCTBEHHOCTHIO «JIPODA»; AkninonepHoe obiecTBo «M3aaTenbeTBO

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA
7 KIIACC

1.Pabouas mporpamma.

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanusi. Pusuka. 7 — 9 kiacchbl
(aBTopsl: A.B.Ilepeimkun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PabGouas nporpamma no ¢pusuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUHU C BEIOPAHHBIM YUEOHUKOM:

4. Ieprrmikun A.B. ®usnka. 7 knacc. YueOHUK 17151 00111€00pa3oBaTeIbHbBIX
yapexaenuit . M.:/Ipoda. 2011

5. Jlykamuk B.W. COopHUK BOMpOCOB U 331a4 1o ¢pusuke. 7-9 xi. — M.:
IIpoceenienue, 2010. —192c¢.

8 KIIACC



1. Pabouas nporpamma. @usnka. 7 — 9xnaccel: yaeOHO-METOAMUECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-¢ u3a.,ctepeornn. —M.: [Ipoda,2013. — 398,(2)

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanusi. Puzuka. 7 — 9 Kiaccel
(aBTopsl:A.B.ITeprimkun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 knace/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YUCOHUKOM:

4. Ilepbrukun A.B. @uznka. 7 kiacc. Y4eOHUK 11 00111€00pa30BaTENbHBIX
yupexaennit . M.:JIpoda. 2011

5. Jlykamuk B.U. COopHUK BOnpOCoB U 33124 1o ¢pusuke. 7-9 ki — M.
[Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®uszuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIBHBIE U KOHTPOJIbHBIE
paboTsl. —5-¢ u3ganue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JJaboparopusie padboThl. KOHTpOJbHBIE
3aganus. —Caparos:JIuneii, 2014.

8. «KonTponpHO-U3Mepurtensubie MmaTepuansl. Gusnka. 7 kimace/Coct. H.U.
3opuH. — 2-¢ u31.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®uszuka. 7 knacc: yaeOHo-meTonuueckoe nocooue/ A.E. Mapos.-
M.: lpoda, 2011.- 123c.:

10.A.B. Ilepoimkun ®@usuka-8ki 2017 M. HIpoda

11.H.B. ®unonorudy Metoanueckoe nocodue 2015 M. IIpoda

12.A.E. Mapon, E.A. Mapon CamocTosiTenbHbIe U KOHTPOJIbHBIE paObOTHI-8

kiacc 2017 M. Ilpoda



13.B.B. [llaxmarosa ,O.P. llledep Auarnoctuyeckue padotsl -8 kinacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Maposn, C.B. Ilo3oiickuii Coopuark Borpocos u 3amau
2015 M. Jlpoda

9 KIIACC

1. PaGouas nporpamma. @uznka. 7 — 9kmaccsl: yueOHO-METOUYECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-¢ u3a.,ctepeorni. —M.: [Ipoda,2013. — 398,(2)

2. [Iporpammbl ocHOBHOTO 00111er0 0OpazoBanus. Puznka. 7 — 9 kiaccel
(aBToper:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PabGouas nporpamma no ¢usuke. 7 kinacc/ Cocrt. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YUYCOHUKOM:

4. Ileppiukun A.B. @uznka. 7 kiacc. YueOHUK 17151 00111e00pa30BaTeIbHbIX
yupexaennit . M.:JIpoda. 2011

5. Jlykamuk B.U. COopHHK BOnpocoB u 3a1a4 no ¢pusuke. 7-9 ki — M.:
[Tpocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIbHBIE M KOHTPOJIbHBIC
pabotsl. —5-¢ u3manne,- M.UJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlabopartopusie padoThl. KOHTpoOJbHEIE
3aganus. —Caparos:JIuueit, 2014.

8. «KoHTposbHO-u3MepuTeNbHble MaTepuaibl. dusnka. 7 kinacc/Coct. H.N.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yaeOHO-MeTonuueckoe nocooue/ A.E. Mapos.-



M.: poda, 2011.- 123c.:

KoHTposibHBIE U caMOCTOsTEIbHBIE PA0OTHI IO (PU3MKe. 9 KIacc: K y4eOHUKY
A.B. [leppiikuna, E.M. I'ytHuk «®usnka 9 kinace» / O.W. I'pomiiea. — M.
M3narenscTBO «OK3ameny, 2014,

Tecto o ¢pusuke. 9 knace: k yaueOnuky A.B. [leprimkuna, E.M. I'yTHuk
«Du3uka

9 knace» / O.U. I'pomueBa. — M.: U3znarenscTBo «OK3amen», 2010.

®dusuka. 9 kinacc. TemaTuueckue TeCTOBbIC 3a1anus 171st moarotoku k ['MA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomikuna. — SIpocinasias: OO0 «Akaaemust
pazButus», 2014.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPChHI CETU
UHTEPHET

7 KITACC

. bubnmoTteka — Bc€ mo mpeamerty «duszuka». — Pexxum nocrtymna:
http://www.proshkolu.ru

2. BuzeoomnbIThl Ha ypokax. — Pexxum goctyma: http://fizika-class.narod.ru

3. Equnas komtexius iudpoBbeix 00pa3oBaTeIbHBIX PECYpcoB. — Pesxxum

nocryma: http://school- collection.edu.ru

4. luTepecHble MaTepHasbl K ypokaMm (GU3UKH [0 TEMaM; TECThI 10 TEMaM;
HarJsIHbIe TocoOus K ypokam. — Pexwm nocryna: http://class-fizika.narod.ru

5. Hudpossie oOpazoBaTenbHbIE pecypchl. — Pexxum qocryna:



http://www.openclass.ru

6. DnekTpoHHbIe yueOHUKH 10 pusuke. — Pexum gocryna: http://www.fizika.ru
8 KJIACC

1. bubamoteka — Bc€ mo npeamery «duznkay. — Pexum goctymna:
http://www.proshkolu.ru

2. BuneoomnbIiTel Ha ypokax. — Pexxum poctyna: http:/fizika-class.narod.ru

3. Eaunas xosutekius qudpoBbIX 00pa3oBaTeIbHBIX PeCypcoB. — Pexxum
nocryma: http://school- collection.edu.ru

4. lntepecHble MaTepUalibl K ypokaM (DU3UKH 110 TeMaM; TECThI [0 TeMaM;
HarJsIHbIC TocO0Ous K ypokam. — Pexxum noctyma: http://class-fizika.narod.ru
5. udpossie oOpazoBaTenbHbIE pecypchl. — PexxuM qocTymna:
http://www.openclass.ru

6. DnekTpoHHBIE YyueOHUKH 0 ¢usuke. — Pexxum nocryna: http://www.fizika.ru
9 KJIIACC

1. BuneoomnbITel Ha ypokax. — Pexxum goctyma: http://fizika-class.narod.ru

2. Enunas komiekius nudpoBbIX 00pa30BaTebHBIX PECYPCOB. — Pexkum
noctyma: http://school- collection.edu.ru

3. aTepecHbie MaTepuanbl K ypokaM (PU3HUKH 110 TeMaM; TeCTHI IO TeMaM;
HarJsIIHBIC TocoOus K ypokam. — Pexxum nocryna: http://class-fizika.narod.ru
4. lludpossie oOpazoBaTenbHble pecypcebl. — Pesxxum nocTymna:
http://www.openclass.ru

5. DnexTpoHHbIe yueOHUKH N0 (usuke. — Pexxum pocryna: http://www.fizika.ru



6.luctanmonnas mkosa Ne368 http://moodle.dist-368.ru/ OTKpHITHIH K1acc.
CeteBoe oOpasoBartenbHOE coobmiecTBo. http://www.openclass.ru/node/109715

7. Enunas kotekuus nudpoBbIX 00pa30BaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanpHbIA EHTP WHHOPMALIMOHHO-00Pa30BaTENbHBIX PECYPCOB.
http://www.fcior.edu.ru/

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

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

12. )KuBas ¢pusuka: o0yyaroras nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/
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