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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no gusrke Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHUs COCTABIICHA
Ha OCHOBE MOJIOKEHUN U TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE
OCHOBHOI 00pa3oBarenbHOi nporpaMmsl, npeacraBieHHbIX B @I'OC 00O, a Takxe ¢
yaétoM ¢eaepabHOl pabouel mporpaMMbl BocninTanus U KoHienmu mpemnojaBanus
yaeOHoro npeameTa « Du3nuKay.

Conepxanue mnporpaMMmbl 10 (U3MKEe HaNpaBiIeHO Ha (QOPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TPaMOTHOCTH OOY4YalOMIMXCS M OpPraHU3alMI0 H3Y4YEHUs
¢u3MKK Ha JEATENbHOCTHOW OCHOBE. B mporpamMMe 1o ¢u3nMKe yUHUTHIBAIOTCS
BO3MOKHOCTH y4deOHOro mnpeamera B peanusauuu tpedoBanuii ®I'OC OO0 «
IUTAHUPYEMBIM JINYHOCTHBIM UM METAIpPEAMETHBIM pe3ysibTaTaM OOyYEHHs], a TaKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsI.

[Iporpamma no (pu3HKe ycTaHABIMBACT pacmpeesieHue yueOHOTO MaTepuaa mo
rogaM oOydeHust (MO Kjaccam), HOpeajaraeT HPUMEPHYIO IOCIIEI0BATEIbHOCTD
U3yYEHUs TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS NMPEAMETHOTO COJIEPIKAHUS U YUETE
BO3PAaCTHBIX OCOOEHHOCTEN 00yUarOINXCS.

[Iporpamma 1o ¢usuke pazpaboTaHa ¢ IENbI0 OKa3aHUS METOINIECKON MTOMOIITH
YUYUTENIO B CO3JaHUU paboueil MporpamMMsbl 0 y4eOHOMY MPEIMETY.

®u3nka SABISETCA CUCTEMOOOPA3YIOLIMM JUIsl €CTECTBEHHO-HAYYHBIX y4EOHBIX
IPEIMETOB, TIOCKOJIbKY (PU3MUECKHUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUI,
U3y4aeMbIX XUMUEH, OMOJIoTHel, acTpoHOMUEeH u Gpuznueckor reorpadueid, BHOCUT
BKJIaJ, B €CTECTBEHHO-HAYyYHYI0 KapTUHY MHpa, MPEIOCTaBISACT HanOoJiee SICHBIC
oOpa3ipl MPUMEHEHUsT HAyYHOTO0 METOJia MO3HaHWsA, TO €CTh CHoco0a MONydeHUs
JOCTOBEPHBIX 3HAHUHN O MUPE.

Onna W3 riaBHBIX 33/ad (PU3WUYECKOro oOpa3oBaHUS B CTPYKType OOIIero
oOpa3oBaHHsI COCTOMT B (OPMHPOBAHMHM E€CTECTBEHHO-HAYYHOW TIPAMOTHOCTH U
UHTEpeca K HayKe y 00y4aroluxcsl.

Nzydenne ¢pu3nku Ha 6a30BOM ypOBHE MPEAIONAraeT OBJIaICHUE CIeIYIOIINMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIMMHI €CTECTBEHHO-HAyUYHYI0 TPAaMOTHOCTb:
HAy4YHO OOBSCHATD SBJICHUS;

OIICHMBATh U TIOHUMAaTh OCOOCHHOCTH Hay4YHOTO MCCIIEIOBAHNUS;
MHTEPIPETUPOBATH TaHHBIC M UCTIOIH30BaTh HAYYHBIC IOKA3aTEIHCTBA AJIS TOTYICHUS
BBIBOJIOB.

Ilenmn wu3ydeHuss (u3Mku HA ypOBHE OCHOBHOTO 0O0IEro oOpa3oBaHUs
omnpenenensl B KoHuenuuu mnpenoaaBanus yueOHOro mnpeameTra «Pu3umka» B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoit denepalinu, peaau3yonx OCHOBHbIE
o01eoOpazoBarenbHble  MpOrpamMMbl,  yTBepkAEHHOW  pemeHueM  Kosteruu
MunuctepcTBa npocsemnienus Poccutickont @enepanuu (mpoTokos oT 3 nexadbps 2019
r. Ne ITIK-4BH).



e u3yyenus pusukm:
npuOOpeTeHue WHTEpeca W CTpeMJIeHUS OOydYaloIMXCsi K HAay4HOMY H3yYEHUIO
IPUPOABI, PA3BUTHE WX UHTEIICKTYAIbHBIX U TBOPUECKUX CITIOCOOHOCTEH;
pa3BUTHE TMPEACTABICHUM O HaydyHOM METOJ€ To3HaHUA U (popMupoBaHHe
MCCJIEI0BATENBCKOTO OTHOIICHHS K OKPYKAIOIIKUM SIBICHHSIM;
(dopMupoBaHrE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHHs] OCHOB CTPOCHUS
Matepuu 1 GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopmMHpoBaHKe NMPEACTABICHUIN O poJIM PU3UKU AJI PA3BUTHUS JPYTHUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;
pa3BUTHE MPEICTABICHUNA O BO3MOXHBIX cdepax Oyaynieil npodeccnoHaIbHOM
NEeSATEIbHOCTH, CBA3aHHOM € (PU3HKOM, TOATOTOBKA K JAJIbHEUILIEMY 00YUYEHHUIO B ’TOM
HaIpaBJICHUH.

JlocTrKeHHEe ITUX LeNel MporpaMMbl Mo (PU3UKE Ha YPOBHE OCHOBHOT'O OOILETO
oOpa3oBaHMs 00ECIIEUNBAETCS PEUICHUEM CIEAYIOUINX 3a1a4:
NpuoOpeTeHNnEe 3HaHUM O JUCKPETHOM CTPOCHHUM BEUIECTBA, O MEXAHUYECKUX,
TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJIICHUSX;
OpUoOpeTEeHNE YMEHUH OIUCHIBAaTh U OOBACHATH (PU3MYECKHE SBICHUS C
UCII0JIb30BAaHUEM IIOJIyYCHHBIX 3HAHUI;
OCBOCHHME METOJIOB PEIICHHs] MPOCTEUIIMX PAcCUYETHBIX 3a7a4 C HCIOJIb30BAHUEM
(U3HUECKUX MOJIENEH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]a4;
pa3BUTHE YMEHUW HAONIOAATh TPUPOJHBIE SIBICHUS M  BBINOJHITH ONBITHI,
nabopaTtopHble pabOThl U SKCIEPUMEHTAIBHBIE HCCIENOBAaHUS C HCIOIb30BAaHUEM
U3MEPUTENbHBIX TPUOOPOB;
OCBOEHHE TPUEMOB pabOThl ¢ uHpoOpMaluen (GU3NIECKOro COACPKAHUS, BKIIOUAs
MH(OpMALMI0O O COBPEMEHHBIX JOCTHKEHUAX (PU3UMKH, aHAIU3 M KPUTHUYECKOE
OIICHHBaHUE WH(OPMAITIH;
3HAKOMCTBO €O cpepamu TpoPecCHOHATILHOM IeATeTbHOCTH, CBI3aHHBIMU C (PU3HUKO,
U COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMHU Ha JOCTHMKEHHSX (PHU3NUECKOU
HayKH.

Ha wusydyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILEro
oOpazoBanusi otBoguTcs 238 "acoB: B 7 kimacce — 68 dacoB (2 yaca B HENENO), B 8
Kiacce — 68 yacoB (2 yaca B Hezeno), B 9 knacce — 102 ydaca (3 yaca B Henento).

[IpemmaraeMelii B mporpaMmMe 1Mo (U3MKE IMepeyeHb JTA0OPATOPHBIX padOT U
OTIBITOB HOCHUT PEKOMEHJIATEIbHBIN XapaKTep, yUUTeN b JellaeT BHIOOpP MPOBEICHUS
1a0opaTOpHBIX pPabOT W OMBITOB C YYETOM WHAWMBUIYATBHBIX OCOOECHHOCTEH
0Oy4Jaronuxcsi, CIHUCKa AIKCIIEPUMEHTAIBHBIX 3aJlaHul, TMpeaiaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (U3HKE.



COILEPKAHUE OBYUYEHUASA
7 KIIACC

Pa3znes 1. ®u3uka u e€ poJsib B IO3HAHUM OKPY:KaIOIIero Mupa.

®uszuka — Hayka o npupone. fBneHus npuponsl. DHU3NYECKUE SBIICHUS:
MEXaHUYECKUE, TEMIIOBBIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckre BenWUYUHBL. M3Mepenue Quiznueckux BeauuuH. Duznyeckue
npubopsl. [lorpentHocts u3mMepeHuit. MexxayHapoaHasi cUCTeMa €IMHHII.

Kak ¢wm3mka wu JApyrume ecTeCTBEHHBIE HAayKH H3Y4alOT  TPUPOIY.
EcrecTBeHHO-HAy4HBId METOJ] TO3HAHUA: HAOIIOJCHHE, ITOCTAHOBKA HAyYHOIO
BOIIPOCA, BBIJBMIKEHUE TUIOTE3, HKCIIEPUMEHT IO MPOBEPKE TMIOTE3, OOBICHEHUE
HaOoaemMoro siBieHus. Onucanue GU3NIECKUX SIBJICHUN C TTOMOIIBIO MOJIEICH.

Jemoncmpayuu.

Mexannueckune, TEIIOBbIE, IIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
dusnyeckre NpudoOpsl U Mpolieaypa NpsIMbIX U3MEPEHUN aHAJIOTOBBIM U U(PPOBBHIM
pruOOpOM.

Jlabopamopnwie padbomul u onvimol.

OrnpeneneHue 1EeHbl JeJIeHUS MKaJIbl U3MEPUTEIBLHOTO MPUOopa.

N3mepenne paccTosHUi.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TETA.

Onpenenenue pa3MepoB MajbIX TEJ.

N3Mmepenue TtemmepaTypbl OpU MOMOIIMA KUJKOCTHOTO TEPMOMETpA M JlaTyMKa
TEeMIIEpaTypHl.

[IpoBeneHue ucciienoBaHMs MO MPOBEPKE TUIOTE3bl: JATBHOCTHh MOJETA IIApPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIIIE, YeM OOJIbIlIe BHICOTA ITyCKa.

Pa3znen 2. IlepBoHavaibHbIe CBeIeHUS 0 CTPOEHNH BelleCTBA.

CtpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, X pa3Mepbl. OMbITHI, T0Ka3bIBAIOIINE
JIMCKPETHOE CTPOCHUE BEIIECTRA.

JIBmxenne dyactuil BemiecTtBa. CBSA3b  CKOPOCTH JIBUKEHHMS YacTHI[ C
TemriepaTypoil. bpoyHoBckoe nBwkenue, auddys3us. BzaumomeicTBue YacTHII
BEILIECTBA: MIPUTSKEHUE U OTTAJIKUBAHHE.

ArperatHbie COCTOSIHMSI BEILECTBA: CTPOEHUE Ta30B, KUJIKOCTEU U TBEPABIX
(kpuctammuyeckux) Ted. B3auMOCBsSI3b MEXIy CBOHMCTBaAaMHU BEIIECTB B Pa3HbBIX
arperaTHBIX COCTOSIHMSIX U HUX ATOMHO-MOJICKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Jlemoncmpayuu.

Habnronenue 6poyHOBCKOTO JABUKEHUS.

Habmonenue nuddysumn.

HaGnronenue sBiennii, OOBSICHIIOMINXCS TPUTSHKCHUEM WU OTTATKUBAHUEM YaCTHI]
BEIIECTBA.



Jlabopamopnwie pabomel u onvimol.

OreHka mraMeTpa aToMa METOZIOM PSIOB (C UCTIOIb30BaHueM (GoTorpadmii).
OnbITHl 110 HAOTIOIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

Paznen 3. /IBukeHune U B3aumMoieiicTBHE TeJl.

Mexannueckoe JBUXKEHHE. PaBHOMEpHOE U HEPABHOMEPHOE JIBUKECHUE.
Cxopoctb. Cpennsii CKOpOCTb IMPU HEPAaBHOMEPHOM JBHXKEHUHU. Pacuér mytu u
BPEMEHHU JIBUKECHUS.

SBneHne wHepuMU. 3aKOH HHEpUMH. B3auMoJeicTBHE TeNl KakK MpUYMHA
M3MEHEHHS CKOPOCTHU JBMXKEHUS Tel. Macca kak Mepa UHepTHOCTH Tena. [ImoTHoCTh
BeliecTBa. CBsA3b MJIOTHOCTH C KOJIMYECTBOM MOJIEKYI B €MHHUIIE 00BEMA BEIIECTRA.

Cuita Kak XapakTepucTUKa B3auMoiecTBrA Ten. Cuia yrnpyroctu u 3ako ['yka.
N3MepeHne cuiibl ¢ MOMOIIBIO JUHAMOMETPA. SIBIICHUE TATOTEHUS U CUJIA TSIAKECTH.
Cuna TskecTH Ha Jpyrux IaHetax. Bec tena. HeBecomocth. CliokeHHE CHIL,
HAIIpaBJICHHBIX 10 OJHOM NpsiMou. PaBHOonencTByromas cwi. Cuna tpeHus. Tpenue
CKOJIb)KEHHUS M TpeHHUE NOKOs. TpeHue B MpUpoae U TEXHUKE.

Jlemoncmpayuu.

Hab6nronenue MexaHMueckoro IBM>KEHHUS Tela.

N3mepeHne ckopoCTH MPSIMOJIMHEIHOTO JBUXKECHMUS.
HaOnronenue siBiieHUs] THEPIUU.

HaOntonenue naMeHeHust CKOpOCTH MPU B3aUMOJICUCTBUU TEJ.
CpaBHeHHE Macc 10 B3aMMOJICHCTBUIO TE.

CroxeHue cull, HalpaBJICHHBIX IO OJHOW MPSMOM.

Jlabopamopnwie pabomel u onvimol.

OrnpeneneHrue CKOPOCTH PABHOMEPHOTO IBIXKEHHS (IIapUKa B KUJIKOCTH, MOJCIIH
ANEKTPUUECKOTO aBTOMOOUIIS M TaK Jiajiee).

Omnpenenenre cpeHel CKOPOCTU CKOJBKEHHUS OpycKa WIM IapuKa M0 HaKJIOHHOU
IIJIOCKOCTH.

Onpenenenue MWIOTHOCTH TBEPIOTO Tea.

OnbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsikeHus (nedopMaiiviv) npyKuHbI OT
MIPUJIOKEHHOUN CHUJIBI.

OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHUSI CKOJIbKEHHS OT BEca TeJla U
XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKUIKOCTEN U ra30B.

Hasnenue. CriocoObl yMEHBIIEHUS W YBEJIWYEHHUs NaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJICHHWs] ra3a OT oOBEMa, Temmeparyphl. llepemaua naBneHus
TBEPJIBIMUA TENAMM, KUJKOCTSIMU W ra3amu. 3akoH Ilackans. ITneBmaTuueckue
MalIuHbl. 3aBUCUMOCTb JABJICHHUS KUIKOCTH OT IIIyOMHBL. ['Mapocraruyeckuii
napanokc. Coob1aronuecs cocyabl. [ uapaBinyeckue MexaHU3Mbl.

Atmocdepa 3emnu u arMmocdepHoe aaBieHue. [IpUYMHBI CyIIECTBOBaHMS
BO3aymHOM o6omouku 3emnu. OmnbiT Toppuuennu. H3mepenue atmochepHOTro



JaBJeHUs. 3aBUCUMOCTh aTMOC(HEpPHOIr0 JAaBJICHUS OT BBICOTHI HAJl YPOBHEM MOpPS.
[TpuGops! a5 U3MEpeHust aTMOCPEPHOTO TaBICHUSI.

JlelicTBHE KUIKOCTUM U ra3a Ha NOIPYKEHHOE B HHUX Tejo. BelTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxorniaBanue.

Jemoncmpayuu.
3aBUCUMOCTb JIABJICHHS ra3a OT TEMIIEPATYPHI.

Ilepenaya naBieHUsI JKUIKOCTBIO U Ta30M.

Coo0maromuecs Cocy/ibl.

['mppasnuueckui npecc.

[IposiBeHMe neMCTBUS aTMOC(EPHOTO JTABIICHUS.

3aBUCUMOCTh BBITAJIKMBAIOLIEH CHJIBI OT 00bEMa MOrPYXKEHHOM YacTU Tena u
IJIOTHOCTHU JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAOIIEN CUIIBI BECY BBITECHEHHOW JKUIKOCTH.

VYcioBue 1iaBaHus TeEN: IUIABAHUE WJIM IMOTPYKEHUE TeJl B 3aBUCUMOCTU OT
COOTHOILICHHUS TUIOTHOCTEN TeJIa U JKUJIKOCTH.

Jlabopamopnwie pabomuel u onvimol.

WccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJIE OT 00bEMa NMOTPYKEHHOHN B JKHJIKOCTD
YacTH Telna.

Onpenenenue BBITAIKUMBAIOLIEH CHUIBL, JEUCTBYIOIIEH HAa TEJIO, NOTPYKEHHOE B
KUJIKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAIKMBAIOLIECH CHJIBI, JCMCTBYIOIIEW Ha TEIO B
YKUJIKOCTH, OT MACCHI TeJa.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CUIIbI, JCHCTBYIOIIECH Ha
TEJO B XKUAKOCTH, OT 00bEMA MOTPYKEHHON B KUAKOCTh YACTHU Tela U OT IUIOTHOCTH
KUJIKOCTH.

KoncrpyupoBanue apeomerpa WM KOHCTPYUPOBAHHUE JIOAKU M ONpPEACICHHE €€
rpy30H0ABEMHOCTH.

Pa3znes 5. PaGoTra 1 MOIIIHOCTB. JHEPruUs.

Mexanuueckasi padota. MOILIHOCTb.

[IpocThle MexaHU3MBI: pblyar, OJOK, HaKJIOHHAas IUIOCKOCTh. IlpaBuiio
paBHOBecus phiuara. [I[puMeHeHne nmpaBuiia paBHOBECHS phluara K OJIOKY. «30JI0TOe
npaBuiio» mexanuku. KIIJ[ mpocTteix mexanu3moB. [IpocTbie MexaHU3MBI B OBITY U
TEXHHKE.

Mexannueckas odHeprus. KuHerndeckas UM TNOTCHUUAIbHAA  DHEPrus.
[IpeBpaiienre 0JHOrO BHIAa MEXAHMYECKOM DHEPTHM B JIPYTrOW. 3aKOH COXPAaHEHUS
SHEPIrUH B MEXAHUKE.

Jemoncmpayuu.

[IprmMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomel u onvimot.

Onpenenenve pabOThl CHJIBI TPEHUS TPU PABHOMEPHOM JBIDKEHHWU Tela TII0
TOPU30HTAIBHON TOBEPXHOCTH.



Hccenenosanne ycioBrii paBHOBECHs pblyara.

N3mepenne KII/] HakIOHHON INTIOCKOCTH.

N3yuyeHune 3aK0HA COXpPaHEHHsI MEXaHWUYECKON YHEPTHH.
8 KUIACC

Pasneu 6. TerioBbie sAiBJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKOM TEOpUH CTPOEHUS
BellecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OIBITHI, MOATBEPKIAAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU.

Mopnenn TBEPIOTO, JKHIKOTO M Ta3000pa3HOTO COCTOSHUN  BEIECTBA.
Kpucrannuueckue u amopdueie Tena. OObsICHEHHWE CBOMCTB Ia3oB, KUIKOCTEH H
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUN MOJEKYJSIPHO--KUHETUYECKOW TEOpHUHU.
CmaunBaHMe U KanWUIIpHBIE SBICHUS. TeIIoBoe pacliupeHue U CKaTHE.

Temneparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO TEIJIOBOTO IBUKEHUS YACTHII.
Buytpennsis sueprus. CnocoObl ”3MEHEHHsI BHYTPEHHEN SHEPruu: Temionepeiaya u
coBepiieHre paboTel. Buubl Temonepenayu: TEMIONPOBOJHOCTh, KOHBEKIIMS,
U3JIy4eHUE.

KonnuecTBo TemnoTel. YenbHas TEIUIOEMKOCTh BellecTBa. TemiooOMeH u
TEIJIOBOE paBHOBECHE. Y paBHEHHE TEIUIOBOro Oananca. [lnaBnenue u orBepieBanue
KpUCTAJUIMYECKUX BEUIECTB. YJenbHas TemioTa masieHus. [lapooOpa3zoBanue u
KoHJeHcauusa. Mcnapenuwe. Kumnenuwe. VYaenbHas Temiora napooOpa3OBaHMS.
3aBUCHUMOCTb TEMIIEPATYpPbl KUIIEHUSI OT aTMOC(EPHOTO JaBICHHUS.

BrnaxxnocTts BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUs.

[Ipunuunel pabotel TeroBbix jBurareneil KIIJ TtemmoBoro aBuratens.
TeruioBble IBUTaTENN U 3aIIUTA OKPYKAOIIEH CPEIBI.

3aKOH COXPAaHEHMsI U NPEBPALEHUS SHEPTUU B TEIJIOBBIX MPOLECCAX.

Hemoncmpauuu.

Habmnronenue OpoyHOBCKOTO JABUKEHUSI.

Habmonenue nuddysun.

Habmronerue SsBIIeHU CMauyMBaHKS M KaIMIJLIIPHBIX SBJICHUM.
Hab6uoienue TermnoBoro pacmpeHust Ted.

N3meHeHue naBieHus ra3a npyu M3MeHEeHUH 00bEMa U HAarpEBAHUU UJTU OXJIAXKICHUU.
[IpaBuna u3MepeHus TEMIIEPATYPHI.

Bunbl Tenonepenayn.

OxnakieHue Ipy COBEPIICHUH PabOTHI.

Harpeanue npu coBepiieHHH pabOThl BHEITHUMH CUJIAMH.
CpaBHeHHE TEIUIOEMKOCTEN PA3JIUYHBIX BEIIECTB.
Habmronenune xuneuus.

Habnoienne nocTostHCTBa TEMIIEPATYPhI MPH TIIABJICHUH.
Mojenu TeIIOBBIX JIBUTATEIICH.



Jlabopamopnwie pabomel u onvimol.
OnBITHI IO OOHAPYKEHUIO TEHCTBUSI CHIT MOJICKYJIIPHOTO TIPUTSKCHHUSI.
OnbITHI 1O BRIPAIIMBAHUIO KPUCTAVIOB TIOBAPEHHOM COJIM UJIM caxapa.
OnbITeI IO HAOJIIOACHUIO TETUIOBOT'O PACIIUPEHUS Ta30B, KUIKOCTCH U TBEPABIX TEI.
Omnpenenenre gaBjICHUS BO3ayXa B Oa/UIOHE IIMPHUIIA.
OnBITHI, JTEMOHCTPUPYIOIINE 3aBUCUMOCTH JABJICHHS BO3IyXa OT €ro 0o0béMa u
HarpeBaHus WM OXJIaXKICHUS.
IIpoBepka TrHUIMOTE3bl JHUHEHMHOW 3aBUCUMOCTH JJIMHBI CTOJOMKA KUIKOCTU B
TEPMOMETPUUYECKON TPYOKE OT TEMIIePaTyPhI.
HaGnronenue n3meHeHns BHyTPEHHEHW PHEPTUH Tella B pe3ysIbTaTe TeIUIonepead u
pabOThl BHEITHUX CHII.
UccnenoBanue siBjeHUs TEIO0OMEHA NMPU CMENTUBAHUN XOJIOTHON U TOPSYEH BOJIBI.
Onpenenenre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpU TEIUIOOOMEHE ¢
HarpeThiM METAJUIMYECKUM LIHJIUHIPOM.
Ornpenenenue yaenbHON TEIUIOEMKOCTH BEILIECTBA.
Uccnenosanue npoiiecca ucrnapeHus.
Ornpenenenrue OTHOCUTEIBLHOM BIIAYKHOCTH BO3AYXa.
Onpenenenue yAaenbHOM TEMIOTHI IIJIABJICHUS JIbJA.

Pazngen 7. DiaekTpuyecKkue 1 MATHUTHBIE SIBJICHUS.

OnekTpuzanus Tena. J[Ba poaa dieKTpUUecKuX 3apsiioB. B3aumoneiicTBue
3apspKeHHBIX Tell. 3akoH KyioHa (3aBUCHUMOCTh CHIIBI B3aUMOJCHCTBUS 3apsyKEHHBIX
TEJ OT BEJTUYUHBI 3aPSAJI0OB U PACCTOSHUS MEXKTy TEJIaMu).

OnekTpuueckoe mnosie. Hanpssk€HHOCTh 3ieKTpudeckoro mnois. [IpuHuun
CYHEPHO3ULINH JICKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snekTpudeckux 3apsaoB. DJIEMEHTAPHBIA DIIEKTPUYECKHM 3apsil.
Crpoenue aroMa. [TpoBOIHUKH U AUANEKTPUKHU. 3AKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsia.

ONEKTPUYECKUA TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPUUYECKOTO  TOKA.
HNcTtouHuku TOCTOSSHHOTO ToOKa. JIeWCTBUS DJIEKTPUYECKOro ToKa (TEIUIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B KUJKOCTSIX M razax.

Onektpuueckass  uenb. Cuima  Toka.  DJEKTPUUECKOE  HamNpsHKEHUE.
ConpoTuBiieHHE MPOBOAHUKA. Y AEILHOE COMPOTUBIICHUE BeliecTBa. 3akoH OMa 1t
ydacTka nenu. [locienoBatenbHoe U mapajijieIbHOE COSAMHEHNE MMPOBOHUKOB.

PaGota u MONIIHOCTH DJIEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna.
DJIeKTPUYECKUE IIENMU U MOTPEOUTENU IJIEKTpUuUeckor 3Heprun B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTossHHBIE MarHuThl. B3anMOeMCTBME MOCTOSAHHBIX MAarHUTOB. MarHuWTHOE
nosie. MarHuTHOE 1oJjie 3eMJIM U €ro 3HaYeHue 1S AKU3HU Ha 3emiie. OnbIT IpcTea.
MarauTHoE 1oJe 3IEKTPUIECKOro Toka. [I[puMeHeHrne 3eKTpOMarHuTOB B TEXHUKE.
JleficTBME MArHUTHOTO TOJIs1 HA TPOBOJAHUK C TOKOM. DJIEKTPOABUTATEb TOCTOSHHOTO



TOKa. Mcrmonp30BaHME DJIIEKTPOABUIATENEM B TEXHUYECKHX YCTPOMCTBAX M Ha
TPaHCIIOPTE.

OnbiTel @apanes. SIBieHUE 3JEKTpOMarHUTHOM MHAyKIUU. [IpaBuno Jlenua.
Onextporeneparop. CriocoObl MOTyUYeHHs! SJIEKTPUUECKON SHEPTUU. DIECKTPOCTAHIINH
Ha BO30OHOBJISIEMBIX UICTOYHHUKAX SHEPTHUH.

Jemoncmpayuu.

DJeKTpU3alus Tel.

JIBa poaa 3JIEKTPUYECKUX 3apsIIOB U B3AUMOJICHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U JIEUCTBUE JIEKTPOCKOTIA.

DIIeKTpOoCTaTUYECKast MHAYKIIHUS.

3aKOH COXpPAHEHUS ICKTPUUECKUX 3aPSAI0B.

IIpOBOIHUKY U JUBTIEKTPUKHU.

MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
HcTOYHMKHM TOCTOSIHHOTO TOKA.

JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

DIIEKTPUYECKHUM TOK B )KUIKOCTH.

["a30BbIit pa3ps.

N3mepenue cuiibl TOKa aMIIEPMETPOM.

N3mepenne 351eKTpuuecKOoro HarpsKeHUs BOJIBTMETPOM.

Peocrar u marazuH cOnpOTUBIIEHU.

B3auMopelicTBrEe MOCTOSTHHBIX MATHUTOB.

MoaennpoBaHre HEBO3MOXHOCTH PA3ACIICHUS MTOJOCOB MarHuTa.
MoaennpoBaHre€ MAarHUTHBIX IOJIEA IOCTOSIHHBIX MATHUTOB.
OmneiT Dpcrena.

MarauTHoe noJjie Toka. DJIEKTPOMArHHuT.

JlelicTBHE MarHUTHOTO IOJI1 HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb MOCTOSTHHOTO TOKA.

UccnenoBanue siBiIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

OmnebiTel @apanes.

3aBUCUMOCTH HaIpPABJICHUS MHIYKIIMOHHOTO TOKA OT YCIIOBHI €r0 BO3SHUKHOBEHMUSI.
DIIEKTPOreHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomuel u onvimol.

OnbITel O HAOIOACHUIO JICKTPU3ALNY TEJI MHIYKIIUEH U TTPU COMMPUKOCHOBEHUH.
HccnenoBanue nercTBUS JIEKTPUUECKOTO OIS HA MPOBOJAHUKHU U JUAJICKTPUKH.
CoOopka u nmpoBepka pabOThI ANEKTPUUECKON 1IETTH TOCTOSTHHOTO TOKA.

N3mepenue u peryampoBaHue CHIIbI TOKA.

N3mepenue u peryampoBaHue HANPSIKEHHUS.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS
PE3UCTOpA U HANPSHKEHUS HA PE3UCTOPE.

OnbIThl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTH  DJIEKTPUYECKOIO  COMPOTUBIICHUS
MPOBOJIHUKA OT €T0 JUIMHBI, IJION[AY MMOMEPEYHOTO CEUEHUS U MaTepraIa.



[IpoBepka mpaBmiIa CHOXKEHHUS HANPSLDKEHWW NPU MOCIECIOBATEIbHOM COEAUHEHUU
JBYX PE€3UCTOPOB.
[IpoBepka npaBuia AJig CUIIBI TOKA MPU MAapauIeIbHOM COEIMHEHUN PE3UCTOPOB.
Omnpenenenre pabOThI TEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pe3UCTOp.
OnpeneneHrne MOIHOCTY AJIEKTPUYECKOTO TOKA, BBIACIISIEMON HAa PE3UCTOPE.
UccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, HAYILETO YE€PE3 JIAMIIOUKY, OT HAIPSIKCHUS
Ha HEW.
Onpenenenue KII/I HarpeBaTens.
HccnenoBanre MarHUTHOTO B3aUMOJICUCTBUS IOCTOSIHHBIX MAarHUTOB.
N3yuenne MarHUTHOTO TOJS TOCTOSHHBIX MAarHUTOB TPU HMX OOBCIWHCHUH U
pa3ciICHUN.
HccnenoBanue nercTBUs JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIbI B3aMMOJICVCTBUS KATYIIKU C TOKOM
Y MarHuTa OT CUJIbl TOKAa M HAaIIPaBJIEHUS TOKA B KATYIIIKE.
N3yueHne neicTBus MarHUTHOTO TOJIST HA MIPOBOJIHUK C TOKOM.
KoncTtpynpoBanue u uzydeHue padoThl JJIEKTPOABUTATENS.
N3mepenune KII/] anexkrpoaBUraTeIbHONM yCTaHOBKHU.
OnbITEl IO MCCIENOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW WHIYKIHH: UCCIEIOBAaHUE
W3MEHEHUM 3HAYCHUS U HAIIPABJICHUS UHIYKIIMOHHOTO TOKA.

9 KIIACC

Pa3nen 8. MexaHnueckue siBJIeHHS.

Mexanuueckoe ABWXKeHHWE. MarepuanbHas Touka. CucremMa  OTcuéra.
OTHOCUTENBHOCTh MEXaHUYECKOrO JABWKEHUA. PaBHOMEpHOE NPSAMOJHUHEHHOE
nBwkeHue. HepaBHOMepHOe mnpsiMosiMHENHOE ABMKeHHE. CpenHsss U MTHOBEHHas
CKOPOCTB TeJa IIPU HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsIMOJIMHEWHoe aABkeHue. (CBoOOgHOE
najnenue. OnbiTel ["anues.

PaBHOMepHOE ABWXEHHE MO OKpYyKHOCTH. llepron m uacrota oOpaileHwus.
JluneriHas U yriioBasi CKOpoCTHU. LIeHTpocTpeMUTENIBHOE YCKOPEHUE.

ITepBeiit 3akoH HproroHa. Bropoit 3axkoH Herorona. Tperuii 3akoH HproToHa.
[IpuHUMD CynepnO3UIIMN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cunia TpeHus: cuia TPEHUSI CKOJIbKEHUS, CUJla
TPEHHUS TIOKOSI, APYTHE BUJIBI TPEHUS.

Cuma TSKECTH M 3aKOH BCEMHPHOTO TSATOTEHHs. Y CKOpEHHE CBOOOJIHOTO
nanenus. Jpwkenune maHer Bokpyr CousHna. IlepBas kocmuyeckas CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTepuanbHON TOUkU. AOCOJNIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aAKPETUIEHHOM OChIO BpalleHus. MoMeHT culibl. LIeHTp TsxecTH.

Nmnynsc Tena. M3menenne umiyinbca. Mmnynbe cuiibl. 3aKOH COXpaHEHUs
MMIyJbCca. PeakTUBHOE NBUKEHUE.



Mexannyeckasi paboTa U MOUTHOCTh. PaboTa cuil TSXKeCTH, yIIpyrocTy, TPEHHUS.
CBs3p sHeprum u paboTel. [loTeHuanpHash JHEPrus Tena, MOAHATOTO HaJ
MOBEPXHOCTHIO 3eMJId. [loTeHInanbHas sHEPrus CKaTou MpyXWHbI. KuHeTH4eckas
sHeprus. Teopema O KHMHETHYECKOM HHEPruU. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPIuM.

Jemoncmpayuu.

HaGnronenne MexaHMIeCKOTo IBIKCHHSI TeJla OTHOCUTEIBLHO Pa3HBIX TENI OTCUETA.
CpaBHeHHE MyTeW W TPACKTOPHUM JABMKCHHS OJHOTO M TOTO K€ Teja OTHOCHUTEILHO
Pa3HBIX TEJ OTCUETA.

N3mepeHne ckopoCTH U YCKOPEHHS TPSIMOJIMHEHHOTO JIBHXKCHUSI.

UccnenoBanue npu3HaKkoB PpaBHOYCKOPEHHOTO JIBUKEHUS.

HabGnronenue nBuXKeHUS Tela M0 OKPYKHOCTH.

Hab6nronenne MexaHU4eCKuX SIBIICHUM, TPOUCXOISIINX B CUCTeME 0TcuéTa « T emexkar
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUHM OTHOCHUTENIbHO KaOuHeTa (hPU3UKHU.
3aBHUCUMOCTh YCKOPEHMS TeIa OT MACChI TEJIA U JCUCTBYIOIIEH HA HETO CUJIBL.
HaOnronenue paBeHCcTBa CUJI IPU B3aMMOICHCTBUM TEII.

N3MeHeHne Beca Tela Mpu yCKOPEHHOM JBUKECHUM.

[lepenaua uMimynbca npy B3auMOJICUCTBUU TEN.

[IpeobpazoBanus SHEPTUH MPU B3AUMOICHUCTBUU TEIL.

CoxpaHeHue UMIyJibca NpU HEYTIPYTOM B3aUMOCHCTBUM.

CoxpaHeHHe UMITYJIbca IPH a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.

Ha6nronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHne MEXaHUYECKON IHEPTUU TIPU CBOOOTHOM IaJICHHUU.

CoxpaHeHrue MEXaHUYECKON dHEPTUU MPU IBUKEHUHU TeJla O IUCTBUEM MPYKUHBI.

Jlabopamopnsie pabomel u onvimol.

KoncTpyrnpoBanue TpakTa A pa3roHa W JajJbHEWILIET0 PaBHOMEPHOIO JIBUKEHUS
IIapyKa WK TEISKKH.

Omnpenenenre cpeaHeil CKOPOCTU CKOJIBKEHHsI OpyCKa WM JIBIDKCHHS IIapuKa TI0
HAKIIOHHOM TIOCKOCTH.

OrnpeneneHrue yCKOpEHUsI Tejla MPU PaBHOYCKOPEHHOM JBHKEHUM IO HAKJIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBIKCHHUH 0€3
HA4YaJIbHOW CKOPOCTH.

IIpoBepka TUMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JBIKCHUH 0€3 HayajabHOU
CKOPOCTH TIyTH OTHOCSTCS KakK pPsJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKUA BPEMEHU OJMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIbI TPEHHSI CKOJIBKEHHSI OT CHJIbl HOPMAJIBHOTO
JTaBJICHHUSL.

Onpenenenue ko3phuiieHTa TPEHUS CKOJIbXKECHUSI.

Ornpenenenue KECTKOCTU MPYKUHBI.



Onpenenenve pabOThI CHJIBI TPEHUS TPU PABHOMEPHOM JBIDKEHHWU Tejla TII0
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenre pabOThl CHJIBI YIOPYTOCTH MPHU TOABEME Tpy3a C HCIOJIb30BAaHHUEM
HETIOIBI)KHOTO M MOJIBHYKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHUS SHEPTHMU.

Pa3nen 9. Mexanuueckue Kojie0aHUs M BOJHBI.

KonebarensHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUMN: MEPHUOI,
4acToTa, aMIUIMTyaa. MareMaTu4ecKuil U TNPYKUHHBIM MasTHUKU. [IpeBpaiieHue
SHEPIruu MPH KOJIeOaTeIHbHOM JIBUKESHUH.

3aryxatontue koyiebanus. BeraykaeHnbie kosebanus. Pezonanc. Mexanndeckue
BOJIHBI. CBOMCTBA MEXaHWYECKUX BOJIH. [Ipo/1oapHbIE U monepeyHbie BOJIHBL. J[nHa
BOJIHBI M CKOPOCTh €€ paclnpoCTpaHeHHUs. MeXxaHu4YecKue BOJHBI B TBEPJIOM Tele,
CEUCMUYECKUE BOJIHBI.

3ByK. ['poMKOCTh 3Byka M BbIcOTa ToHa. OTpaxeHue 3Byka. MHpa3Byk u
yIBTPa3BYK.

Jemoncmpayuu.

Habmronenue konebanuii Te o1 ISMCTBUEM CHIIBI TSHYKECTH M CHIIBI YIIPYTOCTH.
Habmronenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HaOntonenue BoIHYXACHHBIX KOJIEOaHUM U pe30HaHCa.

Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HaOntonenue 3aBUCMMOCTU BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI pe30HAHC.

Jlabopamopnsie pabomul u onvimol.

OnpeneneHre 4acTOThI U MEPUOJia KoJeOaHU MaTEMaTUYECKOTO MasTHUKA.
OnpeneneHre 4acTOThl U MepUoaa KojieOaHUN NPy KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIGOAHWM TMOJBEIICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIEOAHUN TTPYKUHHOTO MasiTHUKA OT MacChl
rpysa.

IIpoBepka HE3aBUCHUMOCTH Mepuoja KoJieOaHWM Tpy3a, MOABEHIEHHOIO K HUTH, OT
Macchbl rpy3a.

OnbITBl, JIEMOHCTPHUPYIONIME 3aBUCHUMOCTh TEpHOJa KoJIeOaHUN MPYKUHHOTO
MasTHUKA OT MacChl Ipy3a U )XECTKOCTU MPYKUHBI.

N3mepenne yckopeHusi CBOOOHOTO MaACHUs.

Paznen 10. D1eKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DONEeKTpOMarHuTHOE  TOJIE. DNEeKTpOMarHUTHbIE  BOJIHBI. CaoiicTBa
ANEKTPOMArHuTHhIX BOJH. [llkanma »ieKTpoMarHUTHBIX BOJH. Vcnonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.

DJIeKTpOMarHuTHasi mipupoga cBera. CkopocTh cBeTa. BoiHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.



CBoiicTBA PNIEKTPOMATHUTHBIX BOJIH.
BonHoBEIE CBOMCTBA CBETA.

Jlabopamopnwie pabomuel u onvimol.

N3yuyenune CBONCTB AEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOMIIBHOTO Tele(oHa.

Pa3zpnes 11. CBeToBbBIE ABJICHHUS.

JlyueBas monenb cBeta. ctounuku cBera. [IpsMonuHeniHoe pacnpocTpaHeHue
ceera. 3armenuss Connna u Jlynsl. Otpaxkenue cBeta. Ilnockoe 3epkano. 3akoH
OTPAKECHUS CBETA.

[Ipenomnenue cBera. 3akoH TmperaomyieHUs cBera. lloiHOe BHyTpeHHee
OTpakeHHe cBeTa. Vicronb30BaHME MOJHOIO BHYTPEHHETO OTPAXKEHHUSI B ONTUYECKUX
CBETOBO/IaX.

JInnza. Xon nydeit B muH3e. OnTryeckas cucrema (horoanmnapara, MUKPOCKOTA U
Teneckomna. ['na3 kak ontuyeckas cucremMa. bau3opykocTh U TallbHO30PKOCTb.

Paznoxenue Oemoro cBeta B cnekrp. Omnbitel HetoToHa. CrnoxkeHue
CIIEKTpaJIbHBIX I[BETOB. J{ucnepcus ceera.

Jemoncmpayuu.

[IpssMonuHEHOE pacIIpOCTPAaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne nzo0pakxeHui B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cpera.

OnTtuyeckui CBETOBO/I.

Xox mydeii B cOOUparoIIeit JInH3e.

XoJ1 Tydel B pacCEnBArOIIECH JIMH3E.

[Tonyyenue n300pakeHUi ¢ TOMOUIBIO JTUH3.

[Ipunuun aeiictBus oToanmnapara, MUKpOCKOIA U TEJIECKOIA.
Mopensb riasa.

Paznoxenue 6eoro cBeTa B CIEKT).

[Tomydyenue 6emoro cBeTa MpH CI0KEHUH CBETAa Pa3HBIX I[BETOB.

Jlabopamopnuie pabomul u onvimol.

UccnenoBanue 3aBUCUMOCTH yTIJIa OTPaKEHUS CBETOBOTO JIyya OT yTJia MaJIeHHUS.
N3yuenune xapakTepucTUK N300paKeHUs MPeAMETa B TUIOCKOM 3epKaJie.
Hccnenoanne 3aBUCMMOCTH yTJIa MPEJIOMJIEHUS] CBETOBOTO JIyda OT yTriia MaJIeHus Ha
TPAHUIIE «BO3IYX—CTEKIION.

[Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIICH JINH3BI.

Omnpenenenre GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI COOMPAIOIEH JTUH3BI.
OMnBITH TIO PA3JIOKEHUIO OEIOTO CBETA B CTIEKT).

OnBITEl MO BOCTIIPUATHIO IBETA MPEIMETOB MPU HX HAOIIOCHWN Yepe3 IIBETOBBIC
bUIBTPHI.

Pa3znea 12. KBanroBble sIBJIeHUS.

Omnsitel Pesepdopna u mmanerapHas moaens aroma. Moxens atoma bopa.
Hcnyckanune n nornonieHue ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.



PamnoaktuBHOCTh. Anb(a-, Oeta- u ramma-uznydeHus. CTpoeHHE aTOMHOTO
anpa. Hykinonnas Mmoaens aToMHOTO sigpa. M3oronsl. PagroakTuBHbIe npeBpalicHusl.
Ilepuon nmosypacnaaa aTOMHBIX sEP.

SAnepHble peakuuy. 3aKOHBI COXPAHEHUS 3apsilOBOIO M MAacCOBOTO YHCEIl.
DHeprus CBsA3M aTOMHBIX sAjiep. CBA3b Macchl U SHEprun. Peakuuu cunTe3a u AeneHus
anep. Mcrounuku sneprun CosiHLA U 3BE3].

Anepnas oSHepreruka. JleWcTBUS pPagMOAKTUBHBIX W3JIyYCHUNM HA IKUBBIC
OpraHU3MBl.

Jlemoncmpayuu.

CrexTpbl U3ITy4YEeHHS U OTJIONIEHUS.

CrexTpbl pa3au4HbIX Ta30B.

CnekTp Bogopo/a.

Habonienue tpekoB B kamepe BuibcoHa.

Pabota cuéTunka HOHU3UPYIOIIMNX U3TYyUCHUI.

Peructpanus nznydeHus NpupoIHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnwie pabomuel u onvimol.

HabutoieHue CIomHbIX U JIMHEHYAThIX CIEKTPOB U3ITyYEHUSI.

HccenenoBaHue TPEKOB: M3MEPEHHE 3HEPIMM YacTHUIBI 110 TOPMO3HOMY IyTH (1O
doTorpadusm).

N3mepenne paguoakTUBHOTO (poHa.

IHoBTOpHUTEIBbHO-0000 1A IIUIT MOAYJIb.

[ToBTOpUTENBEHO--000011aI0IIUI MOAYJIb ITPEIHA3HAYEH ISl CUCTEMATU3AlUU U
000011IeHHS TPEAMETHOTO COACPKAHMS U OTbITA AESTEIbHOCTH, TPUOOPETEHHOTO NIpU
M3YYEHUU BCEro Kypca (U3MKH, a TakkKe [Js MOATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY MO (QU3UKE i1 OOydJarouuxcs, BBIOPABIIMX 3TOT
y4eOHBII mpeaMer.

IIpn W3ydeHMH JAHHOTO MOJIYJIA PEAIM3YIOTCS M CHCTEMAaTH3UPYIOTCS BUIBI
JesITeIbHOCTH, Ha OCHOBE KOTOPBIX OOECHEeuMBAETCS JOCTH)KCHHE NPEIMETHBIX U
METANpeMETHBIX  IJJAHUPYEMBIX  pe3yslbTaToB  oOydeHus,  (opmupyercs
€CTECTBEHHOHAy4YHas TI'PAMOTHOCTh: OCBOCHHME HAay4YHBIX METOJOB HCCIEIOBAHUS
SBJIGHUN TPUPOJBI U TEXHHUKH, OBJAJCHHE YMEHHUSIMH OOBACHATH (pusmueckue
SBJICHMSI, TPUMEHSS IOJyYEHHBIE 3HAHUS, PEIIaTh 3a/1a4¥, B TOM YUCJIE KAUE€CTBEHHbIE
U DKCIIEpUMEHTAIbHBIE.

[TpyuHIMIIHATBHO AEATENLHOCTHBIM XapaKTEep AAHHOTO pa3/eia PEeaIu3yeTcs 3a
C4€T TOTO, 4YTO 00YyHArOUIUECS BBINOJHSIOT 3aJaHusl, B KOTOPHIX UM MPEAJIaraeTcs:

Ha OCHOBE MOJyYEHHBIX 3HAHUM PACTIO3HABATH U HAYYHO OOBSICHATH (PU3UUECKHE
SABJICHUS B OKPYKAIOLIEH IPUPOJIE U ITOBCETHEBHOM KU3HU;

UCIOJIb30BaTh HayYHbIE METOJbl MCCIEAOBAaHUSA (PU3UUECKUX SIBICHUI, B TOM
YUCIIE U1 IPOBEPKH TMIIOTE3 U MOJyYECHHs TEOPETUYECKUX BBIBOJIOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BaXXHBIX JOCTHKEHHUH COBPEMEHHBIX
TEXHOJIOTUWA, HANpHUMEp, MPAKTUYECKOrO HCIOIb30BAaHUS PA3IMYHBIX MCTOYHHUKOB



SHEPIUM HA OCHOBE 3aKOHA IPEBPAIICHMS U COXPAHEHUs BCEX HM3BECTHBIX BHUOB
SHEPTHUH.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHMA IIPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenue pu3nku Ha ypOBHE OCHOBHOI'O OOIIETO 00Opa30oBaHuUsl HAPABICHO HA
JOCTUKEHUE JIMYHOCTHBIX, METAMpPEAMETHBIX M TMPEAMETHBIX O00pPa30BaATEIIbHBIX
pE3yNbTAaTOB.

B pesynbrare uzydeHus Gu3NKu Ha ypOBHE OCHOBHOTO OOIIETO 00pa3oBaHUS Y
oOyuarorierocsi OyayT copMHUpPOBaHBI CIEAYIONINE INYHOCTHBIC PE3YJIbTaThl B YaCTHU:
1) naTpUOTHYECKOT0 BOCIIMTAHMS:

— MOpOSABJICHUE HHTEpECa K HCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOM
bu3nuecKoil HayKu;

— LIIEHHOCTHOE OTHOIIEHHUE K JOCTUXKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpamIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS:

— TOTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCYXJICHHH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MpPOOJEM, CBSI3aHHBIX C TMPAKTUYECKUM MPUMEHEHUEM JTOCTHXKCHHM
busuKy;

— OCO3HAHUE BAXKHOCTU MOPAJIbHO--3TUYECKHUX MPUHIIUIOB B AEATEIbHOCTH YUYEHOTO;
3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCHPUATHE OCTETUUECKUX KauecTB (U3UYECKOW HayKu: €€ TrapMOHUYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HAHMWE IEHHOCTU (PU3MUECKON HAyKU KaK MOIIHOTO MHCTPYMEHTa MO3HAHMS
MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTUM, BaYKHEUIIEN COCTABIISAIOLIEH KYJIbTYPHI;

— pa3BUTHE HAyYHOM JIFOOO3HATENBHOCTH, HMHTEpEca K HCCIEJOBATEIbCKOM
NEATEIIbHOCTH;

5) gopmupoBaHus KyJbTYPbI 310POBbSI M IMOIHOHAJIBHOT0 0JIATONIOIyYHSA:

— OCO3HAaHHWE IIEHHOCTHM Oe3omacHoro o0pa3a JKU3HHM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXKHOCTHU MPaBUJT 0€30M1aCHOTO MOBEICHUS Ha TPAHCIOPTE,
Ha JIOpOTax, C JIEKTPUICCKUM U TEIJIOBBIM 000PY/I0BAHUEM B IOMAIITHUX YCIOBUSIX;

— c(OpMHUPOBAHHOCTh HaBbIKa peduiekcun, MPU3HAHUE CBOETO MpaBa Ha ONIMOKY U
TaKOIo K€ MpaBa y APYroro 4ejJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AaKTUBHOE Yy4YacTH€ B pCIICHHM TMPAKTUUECKUX 3amad (B pamMKax CEMbH,
o0pa3oBaTeIbHONM OpraHU3alliud, TOpojda, Kpas) TEXHOJOTHUYECKONW M COLMAIbHOM
HaIPaBJICHHOCTH, TPEOYIONIUX B TOM YHUCJE U (PU3NYECKUX 3HAHUI;

— WHTEPEC K MPAKTUICCKOMY M3yUCHUIO MPOdeCcChid, CBSI3aHHBIX C (DU3UKOMH;

7) 3K0JIOrH4€CKOro BOCIIMTAHMS :

— OpHEHTAIMs Ha MpUMEHEHNE (HU3UYECKUX 3HAHWUU TSl pEIIeHus 3a/1ad B 00acTu
OKpYXKAIOLIEH Cpeapl, IUIAHUPOBAHUS IMOCTYIIKOB M OLIEHKHM HMX BO3MOXHBIX
ITOCJIEACTBUN JIJIS1 OKPYKAIOILEH CPEIbI;



— 0CO3HaHHE TI1I00aTLHOTO XapaKTepa AKOJIOTHISCKUX MPOOJIeM U IyTeH UX PEIICHHS,
8) amanTanuu K M3MEHAIONIAMCS YCJIOBHSIM COIHAJIBLHON W MPUPOIHOI Cpeabl:

— MOTPEOHOCTh BO B3aWMOJCHCTBUU TIPH BBIMIOJHEHUU WCCICAOBAHWA M TPOEKTOB
(u3HUeCcKoi HAIPaBIECHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSM JIPYTHX;

— TMOBBIIICHUE YPOBHS CBOCH KOMIICTCHTHOCTH Yepe3 MPAKTUUCCKYIO ACATEIbHOCTD;
— MOTPeOHOCTH B ((OPMHUPOBAHUH HOBBIX 3HAHUH, B TOM YHCIIe (POPMYIUPOBATH UCH,
MOHSTHUS, THUIOTE3bI O PU3NUECKUX 0OBEKTaX U SIBJICHUSX;

— OCO3HaHUE Je(PHUIMTOB COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTCH B 00JacTh
1)7637197

— IJIAHUPOBAHKE CBOETO PA3BUTHS B IPUOOPETEHUN HOBBIX (DM3MUCCKUX 3HAHUM;

— CTpEMJICHHE aHAJIM3UPOBATh W BBIABIATH B3aMMOCBS3HM IIPUPOJIBI, OOIIECTBA M
SKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

— OIICHKA CBOMIX JCHCTBUI C YUETOM BIUSHUS HA OKPYXKAIOIIYIO CPEITy, BO3MOKHBIX
II100aBHBIX ITOCHICICTBH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pesynbrare ocBOeHUS MpOrpaMMBbl 1O GU3HKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanusi y oOydvatomierocs OyayT chOpPMHPOBAHBI — MeTamnpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIONIME MMO3HABATEIbHBIC YHUBEPCAJIbHBIC YUCOHBIC NEHWCTBUS,
KOMMYHUKATHUBHBIE  yHHMBEpCAJIbHbIE  y4eOHbIE  JIEHCTBUS,  PETYJATUBHBIC
YHUBEpCaIbHbIC YICOHBIC TCHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble 1ornueckue aeiicTBM:
BBISIBIISATH U XapaKTePU30BaTh CYIIECTBEHHbBIE IPU3HAKA OOBEKTOB (SIBJICHUH);
yCTaHABIMBATh CYIIIECTBEHHBIN MTPU3HAK KJIacCU(PUKAIIMN, OCHOBAHUS JIJIs1 0000IIICHUS
Y CPaBHEHUS;
BBISIBIISITh 3aKOHOMEPHOCTH Y MMPOTHBOPEUMS B paCCMAaTPUBAEMbIX (haKTaX, JTaHHBIX U
HAOJTFOICHUSX, OTHOCSAIINUXCS K (PU3NUCCKUM SBIICHHSM;
BBISIBIISATh TIPUYUHHO--CIIC/ICTBEHHBIE CBSI3HM NMPU M3YYCHHH (DU3UYCCKUX SIBICHHHN U
MPOIIECCOB, JIeNIaTh BBIBOJLI C HCIIOJIB30BAHUEM JICYKTUBHBIX W WHIYKTHUBHBIX
YMO3aKJIFOUCHHM, BBIJIBUTATH TUIIOTE3bI O B3AaUMOCBS3SX (PU3MUECKUX BEITNYNH;
CaMOCTOSATEIIbHO BBIOMpATh CIOCOO perieHUsS Yy4eOHOW (U3UYECKOW 3amauun
(cpaBHeHME HECKOJBKHX BapHaHTOB pEIICHUs, BbIOOpP HamOoJiee MOIXOSIIErO C
y4€TOM CaMOCTOSITEJIbHO BbIICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
MCIIOJIH30BATh BOMPOCHI KaK MCCIICIOBATEIHCKUNM HHCTPYMEHT ITO3HAHMS;
OPOBOJUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IUIAaHY OINBIT, HECIOXHBIN
(bu3HUeCcKuil SKCIEPUMEHT, HEOOJIBIIIOE UCCIIeI0BAHNE (PU3NYECKOTO SIBJICHUS;



OLICHHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTH MH(OPMALINIO, TTOTYYEHHYIO B XO/I€
MCCJIEIOBAHUS WM SKCIIEPUMEHTA;
CaMOCTOSITENIBHO  (popMyMpoBaTh O00OOIIEHHS U BBIBOABI 10  pe3ysbTaTaM
IPOBEAEHHOTIO HAOIOIEHUS, OIBITA, UCCIIEIOBAHNUS;
IIPOTHO3MPOBATh BO3MOXKHOE JaJIbHENIIEE pa3BUTHE (PU3UUECKUX MTPOLIECCOB, a TAKXKE
BBIIBUTATh MPEINON0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSAX U KOHTEKCTaX.
Pabora c nuHpopmanueii:
OPUMEHATh Pa3JIMYHbIE METOJIbl, MHCTPYMEHTBHl M 3allpoChl IIPHU IOUCKE U 0TOOpe
MH(POpPMAIMHU WK JAHHBIX C YYETOM MIPENTIOKEHHON yueOHO! (pr3nUecKoi 3a1auu;
aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh M UHTEPIIPETUPOBATH HHPOPMAIUIO PA3TUUHBIX
BUJIOB M (DOPM TIpEe/ICTAaBICHUS;
CaMOCTOSITENIbHO BbIOMpaTh ONTUMAaJIbHYIO (OpMYy IpencTaBieHHUs MHPOpMalUu U
WITIOCTPUPOBATh PELIAEMbIE 3a/1adyll HECIIOKHBIMU CXEMaMHM, JuarpaMMaMu, UHOU
rpaguKoi 1 ©X KOMOWHAIIUSAMH.
KoMMmyHuKkaTuBHBIE YHUBepPcadbHble yueOHbIe 1eiicCTBHA:
B XO0Jie OOCYXJeHHsd Yy4eOHOro marepuaina, pe3yJbTaToB Ja0OpaTOPHBIX padoOT U
IPOEKTOB 33JaBaTh BOIIPOCHI IO CYIIECTBY OOCYKAaeMOM TEMbI U BHICKA3bIBATh UJIEH,
HAalleJICHHBIEC Ha PELIEHUE 3a/1a4U U MOJIEpKaHue 0J1aroxkKesaTeIbHOCTH O0IIEHNUS;
COTIOCTABJIATh CBOM CYXACHHS C CYXKICHUSMH JAPYTUX YYaCTHHKOB JIHAJOra,
OOHapyXUBaTh Pa3INIKME U CXOACTBO MO3UIIHIA;
BBIpAXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;
nyOJIMYHO TPEACTaBIATh  PE3ydbTAaThl  BBIMOJIHEHHOTO  (U3UYECKOTO  OIbITa
(3KCTIepuMeHTa, UCCIIeI0OBaHUs, IPOEKTA);
MOHUMATh W HMCIIOH30BAaTh MPEUMYIIECTBA KOMAaHIHOW U MHIUBUAYATbHOU PabOTHI
MIPHU PEIICHUN KOHKPETHON (PU3UUECKOM MPOOIEMBI;
OPUHMMATh LENH COBMECTHOM JEsTeNIbHOCTH, OpPraHU30BBIBATH ICHCTBUS MO €&
JOCTUKEHHIO: PACTIPEACIISATh POJIU, OOCYKAATh MPOLIECCHl U PE3YJIbTaThl COBMECTHOM
paboThI, 00001IaTH MHEHHUS HECKOJIBKUX JIFOJICH;
BBINIOJIHATH CBOIO 4acTh PaOOThI, TOCTUTasi KaYECTBEHHOI'O pe3ysbTaTa MO CBOEMY
HaTpaBJIECHUIO U KOOPIAUHUPYS CBOM JIEHCTBUS C IPYTUMH YJICHAMH KOMaH/IbI;
OLICHMBATh KAadyeCTBO CBOEro BKJaJa B OOMMA NPOAYKT IO KPUTEPUSIM,
CaMOCTOSITENIbHO C(POPMYITHPOBAHHBIM YUACTHUKAMU B3aUMOJCHCTBHUSL.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:
BBISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YI€OHBIX CUTYAIUSIX, TPEOYIONTUX TSl PEIICHUS
(bu3nUecKuX 3HAaHUM;
OPUEHTHUPOBATHCS B PA3IUYHBIX MOAXOJAX MPUHATUS PElICHUN (MHIMBHUIYaTbHOE,
MIPUHATHUE PEIICHUS B TPYIINE, IPUHITUE PEILICHUHN TPYIIION);



CaMOCTOSITENIbHO COCTABJIATh QJITOPUTM pelieHuss (U3nueckod 3aaud WM TUIaHa
HCCJIEIOBAaHMUS C y4ETOM HMMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh Mpe/IaraéMble BapuaHThl PELICHMI;
7es1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTPOJIb, SMOIIMOHAJIBbHBIN HHTEJJIEKT:
JaBaTh aJICKBaTHYIO OLIEHKY CUTYyallMu U Npejararh IjaH €€ N3MEHEHNUS,
OOBACHATh TNPUYUHBI JOCTHXKEHHS (HEIOCTHXKEHHS) PE3YyJIbTaTOB JIE€ATEIbHOCTH,
JaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY;
BHOCHUTH KOPPEKTHBBI B AESITEIBHOCTD (B TOM YHUCJIE B X0/ BBIIIOJIHEHUS (HPU3UUECKOTO
WCCJICIOBAaHMsI WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBIIMXCS
CUTYaIlMi, yCTAHOBJICHHBIX OIIMOOK, BO3HUKIIHUX TPYIHOCTEMH;
OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEJIH U YCIOBHSIM;
CTaBUTh ce0sl Ha MECTO JPYroro YeJIOBEKa B XOJI€ CIIOpa WM JUCKYCCHH HAa HayYHYIO
TEMY, [IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY IPYTroro;
MIpU3HaBaThb CBOE MpaBO Ha OMMOKY MpU pelieHud (PU3MYECKHX 3a7ad WU B
YTBEPKJICHUSIX HAa HAYYHbIE TEMBI U TAKOE K€ MPaBO JPYroro.

HHPEAMETHBIE PE3YJIBTATBI

K xoHny oOydenuss B 7 Kjaacce mpeaMETHbIE pe3yibTaThl HA 0A30BOM ypOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:
UCIIOJIb30BaTh TOHATHS: (PHU3WYECKUEe U XUMHUYECKHE SIBJICHUS, HaOIIOJCHUE,
AKCIIEPUMEHT, MOJIEIIb, TUIOTE3a, CAUHUIIB (PU3UUYECKUX BEIMYUH, aTOM, MOJIEKYyJa,
arperaTHble COCTOSIHUSI BelecTBa (TBEPAOE, KUIKOE, ra3000pa3HOE), MEXaHUUECKOE
NIBUKEHUE  (paBHOMEpPHOE, HEpPAaBHOMEpPHOE, NPSIMOJIMHEWHOE), TPaeKTOpHs,
paBHOACHCTByIOIIas cuia, nedopmarus (ymnpyras, IJIacTUYECKas), HEBECOMOCTD,
COOOIIAIOIINECS COCY/IBI;
paznuuath siByieHus (quddy3usi, TEMI0BOE IBMKCHUE YACTUI] BEILIECTBA, PABHOMEPHOE
JBUYKEHUE, HEPABHOMEPHOE JABUKEHUE, MHEPIIMSI, B3aUMOCICTBUE TEJ, pABHOBECHE
TBEPIBIX TEJI C 3aKPEIUIEHHOM OCBIO BpAIECHHUS, IE€peaaya JaBICHUS TBEPABIMU
TeIaMH, KUIAKOCTSIMH ¥ Ta3aMH, aTMOC(pEpHOE [aBJICHHWE, TUIaBaHUE TeT,
MPEBPAILCHUS] MEXaHUYECKON YHEPTHH) MO ONMHCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacno3HaBaTh MPOSIBICHUE U3YYEHHBIX (PU3MUECKUX SIBIICHUN B OKPY>KAIOIIEM MUPE, B
TOM 4YHCJIe (PU3UYECKHUE SBJICHUS B MPUPOJEC: MPUMEPHI ABUKEHUS C PA3IUIHBIMU
CKOpPOCTSIMM B XMBOW M HEXHUBOW IPUPOJAE, NEUCTBUE CWIbI TPEHHUS B IIPUPOJE U
TEXHUKE, BIUSHUE aTMOC(EPHOTO NaBJICHUS HA JKMBOW OpPraHU3M, IUIABaHHE PHIO,
phluary B TeJjie 4esloBeKa, IPU 3TOM NEPEBOJAUTH MPAKTUYECKYIO 33/1a4y B YUEOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (PU3HUUECKUX SBJICHUM;
OTHCHIBATH N3YUEHHBIC CBOMCTBA TEN U (PU3MUECKUE SIBJICHUS, UCTIONIB3YS (pr3ndecKue
BEJIMYMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BPEMs, IMyTh, CKOPOCTb, CPEIHSA



CKOpPOCTb, CHWJIa YIPYIOCTH, CWJIa TSKECTH, BEC Teja, CWjla TPEHUS, JaBJICHUE
(TBEpHOrO TENa, JKUIKOCTH, ra3a), BHITAIKMBAIONIAS CHJIA, MEXaHHUYecKas padoTa,
MOIITHOCTh, IIJICYO CHJIBI, MOMEHT CHJIbI, KO3((UIIMEHT TOJE3HOT0 JEHCTBHS
MEXaHU3MOB, KHHETHYECKasl U MOTEHIIMAIbHAS YHEPIHs), IPHU ONMKMCAHUHU MPABHIIHLHO
TPaKTOBaTh (M3UYECKUN CMBICT HCIONB3YEMBIX BEIMYWH, WX OOO3HAYCHUS W
EAVMHUIBI (DU3UYCCKUX BEJIMYMH, HAXOAUTh (OPMYIbI, CBS3BIBAIONINE JTAHHYIO
(GU3NYECKYI0 BENMYMHY C JIPYTMMH BEIMYWHAMHU, CTPOUTHh TPAPUKH H3YUECHHBIX
3aBUCUMOCTEH (PM3UYECKUX BEIIMUUH;

XapaKTepu30BaTh CBOWCTBA Tej, (DU3WYECKUE SIBJICHUS M TMPOIECCHI, HCIOIb3YS
MpaBUJIa CIOKEHUsSI CUJI (BAOJIb OJHOM MpsiMOii), 3aKoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBUIO paBHOBeECHsS pblyara (0J0Ka), «30J0TO€ MPABHUIIO» MEXAHUKH,
3aKOH COXPAaHCHUS MEXAHWYECKOW DJHEPTrUuM, IpPU OTOM JaBaTh CIIOBECHYIO
(GhopMyIHPOBKY 3aKOHA M 3alIUCHIBATh €0 MaTEMaTHYECKOE BBIPAKCHHE,

O0OBSICHATH (hU3UYCCKHUE SIBJIICHHS, IPOIECCHI M CBOMCTBA TEJI, B TOM YHCIIC U B
KOHTEKCTE CUTYAIU MTPAKTUKO-OPUEHTUPOBAHHOTO XAPAKTEPA: BHISBIISITH IPUUNHHO-
-CJIC/ICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 1—2 JOTrMYecKuX MIaroB ¢ OMOpor Ha
1-2 wu3ydeHHBIX CBOHCTBa (HU3NUECKUX SBJICHUH, (PUIMYECKUX 3aKOHA WIIHU
3aKOHOMEPHOCTH;

pemiath pacu€THble 3aaud B 1—2 JEHCTBHSA, HMCHOJIb3YSd 3aKOHBI M (POPMYIIBI,
CBSI3bIBAIONME (PU3MYECKUE BEJIMYMHBI: HAa OCHOBE aHajW3a YCIOBUS 3aJadd
3alUChIBaTh KPaTKOE YCIIOBHE, MOJICTABJISATh (PM3UYECKUE BEIUYUHBI B POPMYIIBI U
IIPOBOJIMTH PACUYETHI, HAXOJAUTh CIPAaBOYHBIC JaHHBIC, HCOOXOJAMMBIC IS PEHICHUS
3a/1a4, OIEHUBATh PEATUCTUYHOCTD MTOTYYSHHONU (PU3MUECKON BETUUNHBI;
pacrio3HaBaTth MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU TMOMOIIM (PU3UUECKUX
METOJIOB, B OINMCAHWUU HWCCIEAOBAHUS BBIACIATH IPOBEPSIEMOE MNPEANOIOKECHUE
(runoTesy), paszidyaTh W HMHTEPIPETUPOBATH IOJIYUYEHHBIH pe3yibTaT, HAXOAUTH
OIMOKH B XOJI€ OIBITA, JACIaTh BEIBOJIBI TI0 €T0 Pe3yJIbTaTaM;

IIPOBOAUTH OIBITHI IO HAOMIOACHUIO (DU3NUSCKUX SBIICHUHA MIH (DU3NYSCKUX CBOMCTB
Ten: (GOpMYyJIHUpPOBATh MPOBEPAEMbBIC MPEANOIOKEHHS, COOHMpaTh YCTaHOBKY U3
PEAJIOKEHHOT0 000PYI0BaHMSI, 3aIMUCHIBATh X0/ ONbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBITIOJTHATD MPSIMBIC U3MEPEHUS PACCTOSHUS, BPEMEHH, MAcChl Tejla, 00bEMa, CHIIBI U
TEMIIEpaTyphbl C UCTOIB30BAaHMEM aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHusi MpUOOPOB C YUETOM 3aJaHHOM aOCOJIFOTHOM MOTPEUTHOCTH U3MEPEHUM;
MIPOBOJIUTH MCCJIEAOBAaHUE 3aBUCUMOCTH OJHON (DU3UYECKOUN BEIUYUHBI OT JAPYroil C
UCII0JIb30BaHUEM MPSIMBIX U3MEPEHHM (3aBUCUMOCTH ITYyTU PABHOMEPHO ABUIKYIIIETOCS
TeJla OT BPEMEHH JBUXKEHHUSI TEJIA, CUJIbI TPEHUS CKOJIBXKEHHUS OT BECa Teja, KaueCcTBa
00pabOTKM TOBEPXHOCTEH TET W HE3aBHUCHUMOCTH CHJIBI TPEHHS OT IUIOIIAIN
COINPUKOCHOBEHUS T€JI, CUJIbI YIIPYTOCTU OT YJJIMHEHUS MPY>KUHbBI, BHITATKABAIOIIEH
CHUJIBI OT 00BbEMa TMOTrPYXKEHHOW YacCTH Tejda W OT IUIOTHOCTU JKHJIKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTU Teja, OT TIyOWHBI, HA KOTOPYIO TOTPYKEHO TEJo,
YCJIOBHM TIJIAaBaHUS TeEJ, yCIOBUW PABHOBECHUS pblyara M OJIOKOB), y4acTBOBATh B



IUTAHUPOBAaHUM y4eOHOrO MCCIIEJOBaHUS, COOUpPATh YCTAHOBKY U BBINOJHATH
U3MEpEHHUs, Cenys MPEeAOKEHHOMY IIaHy, GUKCUPOBATh PEe3yJIbTaThl MOTYyYEHHON
3aBUCHUMOCTH (PU3MUECKHX BEJIMYMH B BUJE IMPENJIOKEHHBIX TaOIULl U TIpadUKOB,
JIEJIaTh BBIBOJIBI I10 PE3YJITATAM HCCIIECOBAHUS;

MPOBOANTh KOCBEHHBIE H3MEPEHHsI (U3NYECKUX BEIUYUH (IUIOTHOCTH BEIIECTBA
KUIAKOCTH M TBEPAOrO Te€Ja, CHJIA TPEHUS CKOJBXKEHHS, [aBJICHHE BO3/AyXa,
BBITAJIKMBAIOIIAS CWJIA, JCUCTBYIOIIAs HA TMOrPYXKEHHOE B JKUIKOCTH TEJO,
KOA(PPUIUEHT MOJE3HOTO JEHCTBUS MPOCTBIX MEXAHU3MOB), CIEAYS MPENTIOKEHHON
MHCTPYKUMU: TpU BBIIOJIHEHMH HU3MEPEHU coOMpaTh 3KCHEPUMEHTAIBbHYIO
YCTaHOBKY M BBIUMCIIATH 3HAUEHUE NCKOMOM BEJTUYHHBIL;

coON0IaTh MpaBUjla TEXHUKM O€30MacHOCTH NpH paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

yKa3bIBaTh NPHUHLMUIIBI JEUCTBUA NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIAIOIINECS COCYAbl, 0apOMETp, phlYar, MOJBUKHBIN U
HETOABMKHBINA OJIOK, HAKJIIOHHAS IIJIOCKOCTb;

XapaKTEepU30BaTh NPHUHLMIBL ACHCTBUS HU3YYEHHBIX NPHOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOM Ha MX ONHUCAHUA (B TOM 4YHMCIIE: MOJUIMIHUKH, YCTPONCTBO
BOJOIIPOBO/JIA, TMAPABIMYECKAN MPECC, MAHOMETP, BBICOTOMEp, MOPLIHEBOM HAcoc,
apeoMeTp), UCIOJIb3Yysl 3HAHUS O CBOMCTBaX (PM3MYECKUX SIBIICHUNA M HEOOXOAUMBIE
(u3nuecKre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOAUTH MPUMEPHl (HAXOAUTh HMHPOPMALMIO O MpPUMEpPax) MPAKTUUYECKOTO
UCTIOJb30BaHUSl (PU3NYECKUX 3HAHWNW B TMOBCETHEBHOW XHU3HU IJs OOecreueHus
0e3omacHOCTH TIpU OOpalIeHWH C NPUOOpaMU M TEXHUUYECKHUMH YCTPONCTBAMU,
COXpaHEHUsl 3J0pPOBbS U COONIOACHUS HOPM DKOJIOTMYECKOTO TIOBEACHUS B
OKpYXaruen Cpee;

OCYIIECTBIISATh OTOOP MCTOYHUKOB HH(popManuu B VHTepHETE B COOTBETCTBHM C
3aJIaHHBIM [IOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUI U ITyTEM CPaBHEHUS
pa3IMYHbIX ~ MCTOYHUKOB  BBIAETATH  MHPOpMAIUIO,  KOTOpas  SIBJSIETCS
IPOTUBOPEYUBOMN MM MOXKET ObITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPHU  BBIMOJHEHUM Y4YEOHBIX 33JaHUl  HAyYHO--TIOMYJISIPHYIO
aUTepaTypy (pU3MUECKOro CcoNep)KaHus, CIpPaBOYHBIE MaTEpUaNbl, PECYpPChl CETH
WuTtepHer, Bnaaerb mnpuéMamMu KOHCIEKTUPOBAaHUS TEKCTa, MpeodOpa3oBaHus
uH(OpMaIK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO371aBaTh COOCTBEHHBIE KPATKUE MMCbMEHHbIE U YCTHBIE COOOILIEHHSI HA OCHOBE 2—3
UCTOYHUKOB MH(POpMaLIMK (PU3NYECKOTO COACPKAHUS, B TOM UUCIE MyOIMYHO JeaTh
KpaTKue COOOIIEHHs O pe3yJibTaTaX MPOEKTOB WU YU€OHBIX UCCIEI0BAHUM, TPU ITOM
IrPaMOTHO HCHOJb30BaTh HW3YYCHHBIM TMOHATUHHBIA amnmapaTr Kypca (HU3UKH,
CONPOBOXKIATh BBICTYIUICHHE IIPE3CHTALNEN;

IPU BBIIIOJHEHUH YYEOHBIX MPOEKTOB U MCCIIEA0BAHUMN paclpeaesiTh 00A3aHHOCTH B
rpynme B COOTBETCTBHUM C IOCTaBJIEHHBIMHU 3aJladyaMH, CJIEIUTh 32 BBIIOJIHEHHEM



TJIaHa JIEHCTBUIMA, aICKBATHO OIEHUBATH COOCTBEHHBIN BKJIA]] B IEATEILHOCTH TPYIIIIHI,
BBICTPAUBaTh KOMMYHUKAaTUBHOE B3aUMOJECHCTBHUE, YUUTHIBAasi MHEHUE OKPY KAIOIIHX.
K xonmy oOydenus B 8 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSl YMEHUH:
WCMOJI30BaTh MOHATHS: MACCa U PAa3MEPbI MOJIEKYJ, TEILUIOBOE JBUKEHHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUSI BEIIECTBA, KPUCTAUIMUECKUE W aMOp(HBIE Tena,
HACBIIICHHBIA U HEHACBIILICHHBIN Map, BIAXKHOCTh BO3yXa, TEMIIEPATypa, BHYTPECHHSA
SHEPrusl, TEMJIOBOM ABUTATENb, DJIEMEHTAPHBIN SJIEKTPUUCCKUAN 3apsl, IJIEKTPUIECKOE
1oJie, MPOBOJHUKU M JHAJICKTPUKH, MOCTOSHHBIN SJICKTPUUECKHUA TOK, MAarHUTHOE
oJe;
pazinuath SABJICHUS (TEIUIOBOE pacCIIMpPEHUE M CKATHe, TeIuionepeaada, TEIIOBOE
paBHOBECHE, CMauyMBaHMWE, KalWUIAPHBIC SBJICHUS, WCIAPECHUE, KOHJCHCAIHsI,
IJIaBJIeHWe,  KpucTaum3amus  (OTBEpACBaHHE),  KUICHUE,  TeruIolepeaaya
(TEmI0MPOBOIHOCTh, KOHBEKITUS, M3IYYEHHE), JICKTPHU3aLMs T, B3aUMOICHCTBHE
3apsa0B, ACHUCTBUSA BJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKAHHWE, B3aUMOJCHUCTBUE
MAarHuTOB, I€MCTBUE MAarHUTHOTO TOJ HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAas
WHIYKIMS) 1O OIMCAHUIO WX XAapAaKTePHBIX CBONCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIONTUX JaHHOE (PU3UIECKOE SBJICHUE;
pacrio3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3UUECKUX SIBJICHUM B OKpY>KalollleM MUPE, B
TOM 4Yucle (Qu3nueckue SBJICHUS B TMPUPOJIC: TMOBEPXHOCTHOE HATSIKEHUE U
KalWUIAPHBIE SBJICHUS B TPUPOJAE, KPUCTAUIBI B mpupojae, uziaydenue ConHiia,
3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, WHES, CHeETa,
JJICKTpUYECKUE SBJIECHHUS B aTMocdepe, DSJIEKTPUYECTBO JKHUBBIX OPraHU3MOB,
MarHuTHOE moJjie 3eMiid, JIpedd MoJIFoCOB, POJib MArHUTHOIO MOJIA JJIS JKU3HHU Ha
3emiie, MOJISPHOE CUSTHUE, TIPU ATOM MEPEBOAUTH MPAKTUUYECKYIO 3a7ja4y B yUeOHYIO,
BBIJICIISATH CYIIICCTBEHHBIC CBOMCTBA (MPU3HAKH ) (PU3HYECKUX SBIICHHIA;
OTIMCHIBATh N3yUYEHHBIC CBOMCTBA TEJI M (PU3UUECKUE SIBJICHUS, HCIIOJIB3YS (PU3NICCKUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS] SHEpPrus, KOJIUYECTBO TEIUIOTHI, YJeJIbHAs
TEeIUIOEMKOCTh  BEILECTBA, YyJAEJIbHAs TEIUIOTa IUIABJCHMS, YJEJIbHAsA TEIUIOTa
napooOpa3oBaHus, yJeiabHas TEIIoTa CrOpaHusl TOTUIMBA, KOY(PGUIIMEHT MOJIE3HOTO
JNEUCTBUS TETUIOBOM MAallWHbI, OTHOCUTEIIbHAS BJIAXKHOCTh BO3/1yXa, JJIEKTPUUECKUN
3apsj, CUJia TOKA, DJJEKTPUUYECKOE HaMpsHKEHHWE, COMPOTUBICHHE MPOBOJIHUKA,
yAEJIbHOE COMMPOTUBJICHUE BEIIECTBA, pab0Ta U MOIIIHOCTh AJIEKTPUUYECKOTO TOKA), IPH
OTMMCAaHUU TPABUIBLHO TPAKTOBATh (PU3MUYECKUM CMBICI HCMOJb3yeMbIX BEIMYMH,
0003HAYEHUS U €UHUILIBI PUBHUYECKUX BEIMYMH, HAXOAUTh (DOPMYJIbI, CBA3BIBAIOIINE
TaHHYI0 (U3UYECKYI0 BEIWYMHY C JPYTUMU BEIMYMHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEHW (PU3NUECKUX BEITUINH;
XapaKTepru30BaTh CBOWCTBA Tej, (DU3WYECKUE SIBJICHUS U MPOIECCHI, HCMOJIb3YS
OCHOBHBIE€ TMOJIOKEHUSI MOJICKYJISIPHO--KUHETUYECKOM TEOPUM CTPOEHHUSI BEIIECTBA,
MPUHLNN CYNEPNO3UIMU ToJel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXPaHEHUs
3apsiia, 3akoH Oma jisi ydactka uenu, 3akoH Jlxoyns—JIeHua, 3aKkoH coOXpaHeHus



SHEPruM, MPU ATOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3aMUCHIBATH €TO
MaTeMaTUYECKOE BBIPAKEHHUE;

OOBACHATH (PU3MYECKHUE MPOLIECCHl M CBOMCTBA TE€J, B TOM YHUCJIE U B KOHTEKCTE
CUTYyalun IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISABJIATH
MPUYMUHHO-CJIEICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIIaroB C
oropoi Ha 12 W3y4eHHBIX CBOMCTBA GUZNIECKUX SBICHUM, PU3NIECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEN;

pemiath pacy€THble 3a7aud B 2—-3 JEHCTBHS, HUCIOJIb3YS 3aKOHBI U (OPMYIIBI,
CBsA3BIBaIONME (PU3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3aJauu
3aIMChIBATh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK JAHHBIX JUIS PELICHUS 3aJa4H,
BBIOMPATH 3aKOHBI U (HOPMYJIbI, HEOOXOUMBIE JUIsl €€ pEelIeHUs], IPOBOJIUTH PACUETHI
U CpaBHUBATHb IMIOJYYEHHOE 3HayeHUE (UBMYECKON BEIMYUHBI C W3BECTHBIMU
JAHHBIMU;

pacno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOKHO PEIIUTh TPU MOMOIU (HU3UUIECKUX
METOJOB, MCIOJB3ysSd  ONHCAHUE  HUCCIENOBAHHWs,  BBIACIATH  MPOBEPSAEMOE
IIPEANIOJIOKEHNE, OLEHUBATh NPABUJIBHOCTH IOPSAKA IMPOBEACHHUS HCCIIEIOBAHUS,
JI€J1aTh BBIBOJBI;

IIPOBOJIUTH OMBITHI MO HAOJIOACHHUIO (PU3UUECKUX SBJICHUN UK (PU3NYECKUX CBOMCTB
Ten (KanwuUIsipHbIE SIBJIEHUS, 3aBUCHUMOCTh JABJICHHMS BO3AyXa OT €ro o0béMma,
TEMIIEPATYPbI, CKOPOCTH MPOLIECCA OCTHIBAHUS M HATPEBAHUS IPY U3ITyYEHUU OT LIBETA
M3JIydaromie (Moryiomaronieil) MOBepXHOCTH, CKOPOCTb MCHApEeHUs] BOJBI OT
TEMIEPaTypbl KUIKOCTM W IUIOMIAAU €€ IOBEPXHOCTH, DJJIEKTpU3alUs Tel U
B3aUMOJICMCTBUE BJIEKTPUUYECKUX 3apsi0B, B3aUMOJECHCTBHE MOCTOSIHHBIX MATHUTOB,
BHU3yaJn3allsl MAarHUTHBIX MOJIEW TOCTOSHHBIX MArHUTOB, IEUCTBHUS MAarHUTHOTO TTOJIS
Ha TMPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHuTa, CBOMCTBA JJIEKTPOJBUIATENS
IOCTOSTHHOTO TOKa): (OpMYJIMpPOBAaTh IPOBEPSEMbIE MPEANOIOKEHHUS, COOMPATh
YCTAaHOBKY W3 TMPEJIOKEHHOTO OOOpyAOBaHUsS, OIKUCHIBAaTh XOJI OIbITA M|
(dbopMyIHpOBaTh BHIBOIHI;

BBIITOJTHATH NPSIMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEIIBHOW BIAXXHOCTU BO311yXa,
CWJIbl TOKA, HANpPSDKEHHUS C HMCIOJIb30BAaHMEM aHaJOrOBBIX NPUOOPOB M JTATYMKOB
¢u3HUecKMX BEIWYWH, CPABHHMBATh PE3yJbTaThl M3MEPEHUN C Y4ETOM 3aJaHHOU
a0COJIIOTHON TIOTPENTHOCTH;

MPOBOJIUTH MCCJIEAOBAaHUE 3aBUCUMOCTH OJTHOM (DU3UUYECKOU BEJIMYMHBI OT APYTOM C
UCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTUBJICHUS MTPOBOJIHUKA OT
€ro JUIMHBI, IUIOIIAJAHN MTONEPEYHOTO CEUEHHS U YIEIBbHOIO CONPOTHUBIIEHUS BENIECTBA
IIPOBOJAHUKA, CUJIbI TOKA, HIYLIETO YEPE3 MPOBOJHUK, OT HAIIPSYKEHHS HAa IPOBOIHUKE,
MCCJIE0BAHKUE TIOCEN0BATEIBHOIO M MAPAUIEIBHOIO COEIMHEHHA MPOBOJIHUKOB):
IUTAHUPOBATH UCCIIEI0BaHNUE, COOMPATh YCTAHOBKY UM BBITIOJHSITH U3MEPEHHUS, CIAEAYS
PEIJI0KEHHOMY IIaHy, PUKCUPOBATH PE3YJIbTATHI OJYYEHHON 3aBUCUMOCTH B BUJIE
TabIUI ¥ TPaQUKOB, ENATh BHIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMUS;



MPOBOANTHh KOCBEHHbIE M3MEPEeHUs (PU3MUECKUX BENUUMH (yIesbHas TeIIOEMKOCTD
BEIIECTBA, COMPOTUBICHUE MTPOBOJHHUKA, padOTa U MOIIHOCTD JIEKTPUUECKOTO TOKA):
IUIAHUPOBATh H3MEPEHUs, COOUPATHh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys
NpeJI0KEHHON MHCTPYKIUH, U BBIUUCIISATh 3HAUEHUE BEJIMYUHBL;

coOnrofaTh TMpaBWiIa TEXHUKH O€30MacHOCTH TMpH pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOW Ha UX ONHMCaHMs (B TOM YHCJE: CHCTEMa OTOIUIEHHUS JTOMOB,
TUTPOMETp, MapoBas TypOMHA, aMIIEPMETP, BOJBTMETP, CUETUMK AIIEKTPUUYECKOU
SHEPIUH, DSJIEKTPOOCBETUTENbHbIE NPHOOPBI, HArpeBaTEIbHBIE 3JIEKTPOIPUOOPHI
(TIpuMepsbl), IEKTPUUECKHE MPEAOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJBUrATENb
[OCTOSTHHOTO TOKa), HMCIOJB3ysl 3HAHUS O CBOMCTBaX (U3MUECKUX SBICHUH U
HEoO0XOoAuMbIe (PU3NYECKNE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOWCTBA M U3MEPHUTENbHBIE MPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (KHIKOCTHBIM TEPMOMETP, TEPMOC, TICUXPOMETP,
TUTPOMETP, JIBUTATEIb BHYTPEHHErO CrOpaHus, 3JEKTPOCKOI, PEOCTaT), COCTABIISTh
CXEMBbI 3JIEKTPUUYECKUX LIETIEH C MOCIIEA0BATEIbHBIM U MapaJlJICIbHBIM COETUHEHUEM
AJIEMEHTOB, pa3inyas yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB JIEKTPUUECKUX LIETIEH;
MPUBOAUTH MpUMEPHl (HAXOAUTh HMHPOPMALMIO O TNPHUMEpPax) MNPAKTHUYECKOrO
UCIIONIb30BaHUsl (DPU3MYECKUX 3HAHUW B TOBCEAHEBHOM JKMU3HM MJis1 oOecreyeHus
0e3omacHOCTH TpH OOpalleHHH C MNpUOOpaMU M TEXHUYECKHMMH YCTPONCTBAMH,
COXPAaHEHHUSl 3/I0pOBbS U COOJIOJCHUS HOPM JKOJIOTMYECKOTO TIOBEIEHUs B
OKPYIKAIOIIEH CPELE;

OCYUIECTBJISATh MOUCK HH(OpMauuu ¢uznyeckoro conaepxkanuss B MHTepHere, Ha
OCHOBE HMEIOIIUXCS 3HAHWH W MyTEM CpPaBHEHHUS OTIOJHUTEIBHBIX HCTOYHUKOB
BBIIETATh MH(QOpPMAIIMIO, KOTOpas SBISETCS MNPOTUBOPEUYMBONW WM MOXET OBITh
HEJI0OCTOBEPHOM;

UCIIOJIb30BaTh MpPH  BBINOJHEHUH Y4YeOHBIX 3aJaHUM  Hay4HO--TIOMYJSPHYIO
JTUTEPATYpy (PU3MYECKOTO COAEpX aHUs, CIPABOYHBIE MaTepHUalIbl, PECYpChl CETH
WNurtepHer, BnageTh MNpUEMaMU KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHuUs
nH(pOpMAaIUK U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCHbMEHHBbIE M KpaTKHUE YCTHBIE COOOIIeHUus, 00001mas
UH(GOPMAIUIO U3 HECKOIBKUX MCTOYHUKOB (PM3HYECKOTO COJIEpPKaHUs, B TOM YHCIIE
nyOJUYHO MPEACTAaBISATh  PE3yJbTaThl MPOEKTHOW WM  HUCCIEI0BATEIbCKON
AESTENIbHOCTH, TIPH 3TOM IPaMOTHO KCIOJIb30BaTh U3YyUCHHBIN MOHATHIHBIN anmapar
Kypca (pU3uKH, COMPOBOXK/IATh BBICTYIUICHHUE MTPE3CHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIENOBaHHM (PU3MUECKHX MPOIECCOB
pacnpenenarTb 003aHHOCTH B IPYIIE B COOTBETCTBUU C ITOCTaBJICHHBIMU 33/1a4aMH,
CJIEIUTh 32 BBINOJIHEHMEM IIJJaHa JEHUCTBUM U KOPPEKTUPOBATh €ro, aJeKBAaTHO
OLICHMBAaTh COOCTBEHHBIH BKJaJ B JEATENBHOCTb TPYIIbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aMMOJICHCTBHE, MPOSBIIS TOTOBHOCTD pa3peniaTb KOH(PIUKTHI.



K xoniy oOyuenus B 9 kiaacce mpeaMeTHbIC pe3yibTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCSI YMEHUN:
UCIIOb30BaTh IOHATHS: CHUCTEMAa OTCUETAa, MaTepualbHas TOYKA, TPAECKTOPHS,
OTHOCUTEJILHOCTh MEXaHUYECKOTO JIBIKEeHHUSI, AedopmMatius (yrpyras, TuiacTuieckas),
TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTb W NEPErpy3KH, LEHTP
TSOKECTH, aOCONIOTHO TBEPJOE TENO, IEHTP TSKECTH TBEPIOTO Tejla, paBHOBECHE,
MEXaHWYEeCKHe KoJeOaHWsi ¥ BOJHBL, 3BYK, WH(PA3ByK U  YyIbTPa3BYK,
AJIEKTPOMATHUTHBIE BOJIHBI, IIIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U
JATbHO30PKOCTh, CIEKTPbl HCIYCKAHHMS W TMOTJIONICHMs, anbda-, OeTa- U ramma-
W3JIYyYEHUSI, U30TOMbI, sJI€pHAst SFHEPTeTHKA,;
paszinyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE JBIXKCHUE,
PAaBHOYCKOPEHHOE  NPSIMOJIMHEWHOE  JIBIDKEHHE, CBOOOJIHOE TajJeHHE  Tedl,
PAaBHOMEPHOE JBM)KEHUE TI0 OKPYXHOCTH, B3aUMOJIECHCTBHE TEJ, PEAKTHBHOE
JIBKEHUE, KojeOaTeIbHOe JIBIDKCHHE (3aTyXarollue M BBIHYXKICHHBIC KoJieOaHus),
pPE30HAaHC,  BOJIHOBOE  JIBUKEHHE,  OTPAKEHHE  3BYKa,  NPSIMOJUHEHHOE
pacnpocTpaHeHue, OTPaKEHUE U IIPEJIOMIIEHHE CBETA, IOJTHOE BHYTPEHHEE OTPAKEHHE
CBETa, Pa3jioKeHUE OEJOro CBETa B CIEKTP M CIIOXKEHUE CHEKTPAJIbHBIX IIBETOB,
JUCIIEPCUsl CBETA, €CTECTBEHHAsA PAJAMOAKTUBHOCTb, BO3ZHUKHOBEHUE JIMHENYATOTO
CIIEKTpa U3JyYECHUs) M0 OMUCAHUIO UX XAPAaKTEPHBIX CBOMCTB U Ha OCHOBE OIMBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;
pacrio3HaBaTh MPOSIBJICHUE U3YUYEHHBIX (PU3NUECKUX SIBICHUN B OKpYKaroIieM Mupe (B
TOM 4ucie (PU3NYECKUE SBJICHUS B MPUPOJIC: MPUIUBBI U OTJWBHI, IBUKCHUE TUTAHET
ConHEYHON CHUCTEMBI, PEAKTUBHOE JBHKCHHE JKHBBIX OpPraHM3MOB, BOCIIPHUATHE
3BYKOB KUBOTHBIMH, 3€MJICTPSICEHUE, CEICMUUECKUE BOJHBI, IIyHAMH, 3X0, I[BETA Tell,
ONTHYECKHE SIBJICHUST B MpUpOJie, OUOJOTHYEeCcKOe JACHCTBUE  BHUJIAMMOTO,
yIbTPa(UOIETOBOTO M PEHTTEHOBCKOTO M3TyYEHUN, €CTECTBEHHBIN PaJMOAKTHBHBIN
$oH, KOCMHUYECKHE JIy4YH, DPaJIUOAKTUBHOE W3IyYE€HUE MPUPOJHBIX MHUHEPAJIOB,
JNEUCTBUE PAIMOAKTUBHBIX U3ITyYEHUN HA OPraHU3M YeJIOBEKaA), P ATOM NEPEBOIUTH
MPaKTUUECKYIO 3a/lauyy B y4eOHYI0, BBIJIEIATh CYIIECTBEHHbIE CBOMCTBA (MPHU3HAKK)
(bu3NUECKUX SIBICHMUII;
OTHCHIBATh U3YUEHHBIC CBOMCTBA TEN U (PU3UUECKHE SIBJICHUS, UCTIONIB3Ys (pr3ndeckue
BEJIMYMHBI (CpPEIHSS U MTHOBEHHAs] CKOPOCTh Tejla MPU HEPABHOMEPHOM JBUKEHUH,
YCKOpEHHeE, NepeMelIeHue, MyTh, YIioBas CKOPOCTb, CUjla TPEHHUS, CUjla YIPYTrOoCTH,
cuJia TSKECTH, YCKOpPEHHEe CBOOOAHOTO Ma/ieHHs], BEC Tella, UMITYJIbC TeJla, UMITYJIbC
CUJIbl, MEXaHUYECKask padoTa U MOITHOCTb, MOTEHIIMATIbHAS SHEPT U TeJa, TOIHIATOrO
HaJl IOBEPXHOCTHIO 3€MJIU, MOTEHIIMATIbHAS YHEPTUSI C:KATOM MPYKUHBI, KHHETUYECKast
DHEPTUs, TOJHAS MEXaHW4YeCKas JHEeprus, MEephuoJl W YacToTa KoJeOaHWH, IJINHA
BOJIHBI, TPOMKOCTB 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, TOKA3aTEb MPEIOMIICHUS
Cpelibl), IPU ONMMCAHUM MPABUIBHO TPAKTOBATh (PU3NYECKUNA CMBICI HCIIOIB3YEMBIX
BEIIMYWH, O0O3HAYCHHS] W CAWHUIBI (HU3HMYECKUX BEIMYWH, HAXOAWTHh (HOPMYIIBI,



CBSI3BIBAIONINE JAHHYIO (PU3WUYECKYI0 BEIUYUHY C JAPYTMMH BEIWYUHAMH, CTPOUTH
rpaduKy U3y4EHHBIX 3aBUCUMOCTEH (PM3NUECKUX BEITUYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (U3MUECKUE SIBJICHUS U MPOLIECCHI, UCIIONb3Ys 3aKOH
COXpaHEHUSI PHEPI'uH, 3aKOH BCEMUPHOTO TATOTECHMSI, IPUHIIUI CYTEPIIO3UIIMHA CHII,
MPUHITUIT  OTHOCUTENHHOCTH ['anmuiesi, 3akoHpl HBIOTOHA, 3aKOH COXpaHCHUS
UMITYyJIbCa, 3aKOHBI OTPAKCHUS W TIPEIOMJICHHS CBETa, 3aKOHBI COXPaHCHUS
3apsI0BOTO M MACCOBOTO YMCEJI ITPH SIACPHBIX PEAKITUSAX, IPH 3TOM J1aBaTh CJIOBECHYIO
(bOopMyIHPOBKY 3aKOHA U 3alIMCHIBATH €0 MAaTEMAaTUYECKOE BBIPAKEHUE;

OOBACHATH (PU3MYECKUE MPOLIECCHl M CBOMCTBA TN, B TOM YHUCJIE U B KOHTEKCTE
CUTyalliii  TPAKTUKO-OPUCHTUPOBAHHOTO  XapaKTepa: BBIIBIATH  MPUYUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX IIaroB ¢ ONIOPOM Ha 2—
3 WU3yYEHHBIX CBOMCTBAa (U3MYECKUX SBICHUN, (PUNUYECKUX 3aKOHOB WIH
3aKOHOMEPHOCTEN;

pemiath pacu€THble 3aJaud (OMUpAIoOUIUMecs Ha CUCTEMy U3 2-3 ypaBHEHHUN),
WCITONIB3Ys 3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE (HU3UYCCKUE BEIIMUMHBI: HA OCHOBE
aHaJM3a YCIOBUS 3aJ]a9H 3aMKMChIBATh KPATKOE YCIOBHE, BBISIBIIATH HEIOCTAIONINE HITH
U30BITOYHBIC JTAHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC VISl PEIICHUS,
IPOBOJUTh pPacy€Thl W OLEHHUBATh PEATUCTUYHOCTH TOJYYEHHOTO 3HAYCHUs
(br3UYECKON BEIIMUUHBIL;

pacmo3HaBaTh MPOOJEMBI, KOTOPhIE MOKHO PEIIUTh TPH TMOMOIINA (HHU3UIECKUX
METOJOB, HCIIOJB3ysS  ONMHCAHWE  WCCICIOBAHMS, BBIACIATH  IPOBEPIEMOE
MIPEANOI0KEHNEe, OIEHUBATh MPABUILHOCTH MOPSAKA MPOBEICHUS WCCIIECIOBAHUSA,
JIeaTh BBIBOJIbI, HUHTEPIIPETUPOBATH PE3YJIbTATH HAOIIOACHHUHN U ONIBITOB;

MIPOBOJIUTH OMBITHI ITO HAOMIOACHUIO (PHU3NICCKUX SBIICHUN MW (PU3NYECKUX CBOWCTB
Ten (M3ydeHne BTOporo 3akoHa Hei0TOHA, 3aKOHA COXpaHEHUS YHEPTHH, 3aBUCUMOCTh
neprojia KojaebaHuil MPyKUHHOTO MAITHUKA OT MACChl TPy3a U KECTKOCTU MPY>KUHBI
M HE3aBUCHUMOCTb OT aMIUTUTYIbl MaJbIX  KoJieOaHWM, MPSIMOJIUHEIHOE
pacnpocTpaHEHUE CBETa, pa3joKeHHue Oeloro cBeTa B CHEKTP, M3YUEHUE CBOMCTB
M300paxXeHus B TIJIOCKOM 3€pKajie U CBOMCTB M300paKeHUsI MpeIMETa B COOMparoIIe
JTWH3E, HAOMIOMECHWE CIUIONIHBIX W JIMHEWYaThIX  CHCKTPOB  W3IIYYCHHS):
CaMOCTOSITENIbHO COOMpPaTh YCTAaHOBKY W3 W30BITOUHOTO Habopa 000pyIOBaHUA,
OTHCHIBATH XOJI OMBITA U €T0 PE3YIbTAThl, (HOPMYIUPOBATH BHIBOIBI;

IIPOBOJUTEL TPHU HEOOXOIMMOCTH CEPHI0 MPSAMBIX H3MEPEHUM, ONpEaeiiss CpeIHee
3HAUYCHHE HU3MepsIeMOil BenuYUHbl ((POKYCHOE pACCTOSIHHME COOMpAIONIe JUH3bI),
000CHOBBIBaTh BBHIOOP CIIOC00a U3MEPEHUS (M3MEPUTENHLHOTO TPUOOpa);

MIPOBOJIUTH MCCJIEIOBAHUE 3aBUCUMOCTEH (DU3WYECKUX BEIMYMH C HUCIIOJIH30BAHUEM
MPSMBIX U3MEpPEHUN (3aBHCHMOCTh IyTH OT BPEMEHH IMPU PaBHOYCKOPECHHOM
JIBKEHUU O€3 HayalbHOW CKOPOCTH, MepuoAa KoJeOaHWil MaTeMaThu4ecKoro
MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPAKEHUS CBETa OT yIJa MaJIeHus U
yTiia MPEIOMIICHHUS OT YTJIa MaJIeHUs ): TUIAHUPOBAThH UCCIEIOBAHUE, CAMOCTOSATEIHLHO
coOupaTh yCTaHOBKY, (UKCHPOBATh pPE3yNbTaThl MMOJTYYECHHOW 3aBHCHMOCTHU



¢u3HUecKX BEIMYWH B BUJE TAOJIUIl U TPaPUKOB, J€NaTh BBIBOJBI MO pe3yabTaTaM
HCCJIEI0BAHMS;

IPOBOJUTh KOCBEHHbIE H3MEpEHUs (DU3MYECKUX BEIUYUH (CpEelHssli CKOPOCTbh H
YCKOpPEHHE TeJia MPY paBHOYCKOPEHHOM JIBU’KEHUH, YCKOPEHHUE CBOOOTHOTO MaICHMS,
KECTKOCTh MPYKHUHBI, KOIPPUITMEHT TPEHUS CKOJIBKCHHUS, MEXaHWUeckas pabora u
MOIIIHOCTh, YacTOTa W TMEpUOJa KOJIEOAHMH MaTeMaTHYeCKOro M MPYKHHHOIO
MasiTHUKOB, ONTHYECKass cuja coOMparonieil JUH3bI, pPaJuOAKTUBHBIA (OH):
IUTAHUPOBATh U3MEPEHUsI, COOMPATh IKCIIEPUMEHTAIbHYIO0 YCTAHOBKY M BBIMOJHATH
U3MEpPEHUs, Clenysl MPeIJIOKEHHON MHCTPYKIIMH, BHIYUCISITh 3HAUCHHE BEJIMYUHBI U
aHAJIM3UPOBATh IIOJYYEHHBIE PE3YJIbTAaThl C YYETOM 3aJaHHOM MOTPEUIHOCTH
U3MEPEHNU;

coONo/IaTh TMpaBUjia TEXHUKKA OE€30MacHOCTH TpH paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

paznuyaTh OCHOBHBIC MPU3HAKU W3YYCHHBIX (DU3MYECKUX MOJEINCH: MaTepHallbHas
TOYKa, a0COJIOTHO TBEPJOE TEIO0, TOYCHYHBIM MCTOUYHMK CBETA, JIyd, TOHKas JIMH3A,
IJIaHETapHasi MOJENb aTOMA, HYKJIOHHAs! MOJIEJb aTOMHOTIO S]1pa;

XapaKTepU30BaTh NPUHIMIBI JCHCTBUS U3YYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONOPO# HAa MX OMKUCAHUS (B TOM YHCIIE: CIUIOMETP, NaTUYMKU MOJT0KECHHUS,
pPacCTOSIHUSI W YCKOPEHHMs, paKeTa, »3XOJOT, OYKH, NEepucKom, ¢oToammapar,
ONTHYECKHE CBETOBOJIbI, CIEKTPOCKOI, TO03UMETp, KaMmepa BuibcoHna), ucnonb3ys
3HAHUS O CBOMCTBax (PU3MYECKUX SABJICHUA M HEoOXoAUMble (PU3NYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbI U CXEMAaTUYHBIC PUCYHKHU U3yUYCHHBIX TEXHUUECKUX YCTPOUCTB,
M3MEPUTENbHBIX NPUOOPOB M TEXHOJOTMYECKHUX IMPOLIECCOB MPHU PEIICHUN Y4eOHO--
MPaKTUYECKUX 3a7a4, ONTUYECKHE CXEMbI JJI1 OCTPOEHUSI U300paKeHUI B MIIOCKOM
3epKajie ¥ COOMparoIeH JIMH3E;

OPUBOAUTH TPUMEPHl (HAXOAUTh HH(POpPMAIMIO O TMpUMEpax) MPAKTUIECKOTO
WCTIONIb30BaHUsl (DU3MYECKUX 3HAHUN B TIOBCEAHEBHOW >KM3HU I OOECTICUCHUS
0e3omacHOCTH TpHU OOpalleHHH C MNpUOOpaMU M TEXHUYECKHMMH YCTPONCTBAMH,
COXpaHEHUsl 3J0pPOBbS U COONIOACHUS HOPM DJKOJIOTMYECKOTO TIOBEACHUS B
OKPYXarUIEH Cpee;

OCYIIECTBJIATh TMOUCK uHMopMmarmu Qusnyeckoro coaepxkanuss B HuTepHere,
CaMOCTOSATENbHO (OPMYIUpPYsT MOUCKOBBIM 3ampoc, HAXOAUTh IMYyTH ONpEneTIeHUs
JIOCTOBEPHOCTH TOJYUYCHHOW HHQpOpMAIlMd Ha OCHOBE HMEIOUIUXCS 3HAHUN W
JOTIOJITHUTEJIbHBIX UCTOYHUKOB;

WCIIOJIb30BaTh TPU  BBIMOJTHCHUM yYEOHBIX 3aJaHUN  HAyYHO--TIOMYJISIPHYIO
auTepaTypy (U3MUECKOro COJEp)KaHus, CIPABOYHBIE MaTepUalbl, PECYpPChl CETH
WNurtepHer, BnageTh MNpuUéMaMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus
uH(pOpMaIMU U3 OJTHOM 3HAKOBOM CUCTEMBI B JAPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE M YCTHBIE COOOIIEHUSI Ha OCHOBE HH(OpMaIlUU
13 HECKOJIBKUX HMCTOYHUKOB (PU3MUYECKOTO COJEP)KaHWS, MyOIMYHO MPEACTABISITH



pe3yabTaThl MPOEKTHOM MJIM MCCIIEN0BATENBCKON ESITENBHOCTH, IIPXU 3TOM I'PaMOTHO
MCIIOJIb30BaTh W3YYEHHBIN MOHATUIHBIA anmmapar H3yd4aeMoro paszjaena (U3MKH U

COMPOBOXK/IATh BBICTYIJICHUE MpE3eHTAlHel ¢ y4€TOM OCOOEHHOCTEW ayIuTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NpOrpamMmbl Bcero ongpo.m)m,le pﬁaKanecmne o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypesI
Pa3nen 1. ®u3uka u eé poJib B NO3HAHMHU OKPY:KAIOLIEr0 MUpPa
bu6mmoreka [IOK
11 Pu3mka - HayKka 0 npupoze 2 0 0 https://m.eds00.ru/7f416194
bubmuorexa [JOK
2
12 DH3HICCKHUC BETHUHHEI 0 0 https://m.eds00.ru/7f416194
. bubmuorexa [JOK
2 1
1.3 EcrecTBeHHOHAay4YHBIH METO/ MO3HAHUS 0 https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pasnea 2. [lepBoHayaibHbIE CBeJICHUS 0 CTPOCHHH BelleCTBA
bu6mmoreka [IOK
21 Crpoenne emectsa 1 0 . https://m.edsoo0.ru/7f416194
29 JIBr>KeHWE 1 B3aUMOICMICTBUE YaCTHI] 2 0 1 bubnuotexa [JOK
' BelecTBa https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 1 1
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pasnen 3. /IBukeHre U B3aUMOIeiiCTBHE TeJl
bu6mmoreka [IOK
3.1 Mexanuteckoe ABIkeHHe 3 0 . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
3.2 HMHepuuus, macea, II0THOCTS 4 0 ! https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
3.3 Cuna. Bunpt cun 14 . 2 https://m.eds00.ru/7f416194
Hroro no pazneny 21

Pasznea 4. /laBjieHne TBEPABIX TeJl, JKMAKOCTE U ra3oB



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

41 JMaBnenue. llepenaya naBineHus: TBEpABIMU 3 1 bubnmoreka [JOK
' TeJIaMH, KUJKOCTSIMHU U Ta3aMH https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
4.2 Jlasnenue xuKoctn > 0 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
4.3 ATMochepHoe aBicHHe 6 ! https://m.eds00.ru/7f416194
44 JleficTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
HWroro no paszaeny 21
Pa3pnen 5. PaGoTra m MOIHOCTB. JHEprus
bubmuorexa [JOK
51 PaGota u mommHoCTS 3 ! https://m.eds00.ru/7f416194
bubmuorexa [JOK
5.2 Hpocrsie Mexanu3MEL > . https://m.edso00.ru/7f416194
bu6mmoreka [IOK
53 Mexanuueckas sueprus 4 0 https://m.edso00.ru/7f416194
Wroro no pazneny 12
PesepBHOe Bpemst 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

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ IpOrpaMMBbL Beero KO;ITpOJIbeIe l'[p6aKanec1me 06PA30BATEIBLHBIE
padoThI padoThI pecypesI
Pasznen 1. TensioBble siBJIeHUSI
N bubmuorexa [JOK
11 CIpoerme K CBOHCTBA BEMECTBA ! 0 0 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Teniossie npoueccs! 21 . > https://m.edsoo.ru/7f4181ce
Hroro no paszeny 28
Pa3pnen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DneKkTpruyecKue 3apsiibl. 3apsyKEHHBIE Tella U 7 0 1 bubnuorexa [JOK
' HX B3aUMO/ICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [ToCTOSIHHBIH MEKTPHUECKUI TOK 20 1 7 htts://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 MartuTipie sBICHI 6 . 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 DVICKTPOMATHUTHA MHIIYKI 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro mo pasueny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 145



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

9 KVIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m IpOrpaMMBbL Beero KO;ITpOJIbeIe l'[p6aKanec1me 06PA30BATETBLHBIE
padoTbI padoThbI pecypeb
Paznen 1. Mexann4yeckue siBJeHUs
11 MexaHn4eCcKoe IBMKCHUE U CIIOCOOBI €TI0 10 0 1 bubmuorexa [JOK
' OMHCaHUs https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
. 20 1
1.2 Bsaumoneiicraue Ten 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexka [IOK
. 10 0 3
13 3aKoHEI coxpaneHus https://m.edsoo.ru/7f41a4a6
Hroro no paszeny 40
Paznen 2. Mexannyeckue Kojae0aHusi M BOJHbI
bubmuorexa [JOK
: 7 0 3
2.1 Mexammeciue konebanns https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
: . 8 1 3
2.2 Mexammieckue BOTHI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 15
Pasnen 3. DieKTPOMArHUTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNeKTPOMarHuTHOE TOJIE U 6 0 ) bubnnorexa [JOK
' 9JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3znen 4. CBeToBbBIE AABJICHMSI
bu6mmorexa [IOK
: 6 0 2
4.1 3aKOHBI PACTIPOCTPAHCHHS CBETA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
: 6 0 3
4.2 Jlum3pt 1 omTHHCCKHE NPUOOPE! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
: 3 0 2
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3gen 5. KBaHTOBLIE SIBJIEHUSA



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

5.1 HcnyckaHue U MOrIONIEHHE CBETa aTOMOM 4 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOIO sapa 6 1 Egggﬁﬁfg&%gﬁﬁf 113436
5.3 SAnepHble peakuu / 1 nggmfﬁggﬁmmm
Hroro 1o pazueny 17
Pa3nen 6. [loBTOpHTEIbHO-00001IAI0IUIT MOAYJIb
6.1 [ToBTOpenue u 0000IIEHNE COIEPIKAHUS 9 ) bubnuoreka [IOK
Kypca ¢u3uku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




IHHOYPOYHOE IINTAHUPOBAHHUE

7 KITACC
KoanuectBo 4acoB DJIeKTPOHHbIE
p
Ne uudposbie
. Tema ypoxa Konrpoabubsie IIpakruueckue
n/m P Bcero 5 P pﬁ o0pa3oBaTte/ibHbIE
a0oThI adoThI
paoo pabo pecypcbl

1 ®du3uka — Hayka o npupoze. AsneHus
MIPUPOJIBI
Du3nyeCcKue ABICHUS
®usnyecKue BeIMYUHBI U UX U3MEPEHUE
VYpok-uccnenosanue "M3mepenne

4 TEMIEPATyphl MPU TOMOIIH KUAKOCTHOTO 1
TEPMOMETPA U AATYMKA TeMIepaTypsl”

5 MeTtobl HayuyHOTO no3HaHUs. OnucaHue bubnuoreka [IOK
(U3UYECKUX SBJICHUH C ITOMOIIBIO MOICIICH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTesbl:

6 JATbHOCTh MOJETA IIApUKa, ITYIIEHHOTO 1
TOPU30HTANILHO, TEM O0JIbllIEe, UeM OoJblle
BBICOTA ITycKa"

7 Crpoenue BemiecTBa. ONBITH, JOKA3bIBAIOIIHNE bubmmoreka IIOK
JIUCKPETHOE CTPOCHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a

bubnnorexa [JOK

8 JIB>KeHUE YacTHI] BEIIECTBA , 1

https://m.edsoo.ru/ff0a013e

9 VYpoxk-uccnenoanue «OnbITHI 110 1
HaOJIOJICHUIO TETIJIOBOTO PACITUPEHUS Ta30B»

10 ArperaTHbIe COCTOSIHHSI BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUHM BOJIBI.

bubmmoreka [JOK
11 O606menue no pazaeny «lleppoHayanbHbIC _ 1
https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOECHUHU BEILIECTBA
12 Mexanunyeckoe aBuxeHue. PaBHoMepHoe u bubnuotexa [JOK

HEPAaBHOMEPHOE JIBUKECHHE

https://m.edsoo.ru/ff0a05c6



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6

but6mmoreka [IOK

13 Cropocts. Enuruet cropoctu https://m.edsoo.ru/ff0a079c
14 Pacuer nnyTy ¥ BpeMEeHU IBUKECHUSA BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0a0ae4
15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN ﬁg&?ﬁ;ﬁg&gﬁ}?ﬂ)amlo
16 IInotHOCTE BemecTBa. PacueT Maccel u bubnunoreka LIOK
o0Bbema Tefa 1o ero MmIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa;I pabora «OnpeneneHue
MJIOTHOCTH TBEPIOTO TEJIay»
18 Pemenue 3amau nmo treme "[1noTHOCTE bubnunoreka LIOK
BeniecTa" https://m.edsoo.ru/ff0al23c
19 Cuna xak XapakTepUCTHKa B3aUMOICUCTBUSA
ten. Cuna ynpyroctu. 3akon ['yka
JlaGopaTtopHast pabora «3yuenue
20 3aBUCHMOCTH pacTsbKeHHS (Iedopmarun)
MPYKUHBI OT MIPHIIOKCHHOW CHITBD»
21 [[“IBnenue TsroTeHus. Cuia TSKeCcTH
| S ek e e e Busmorea 101
" https://m.edsoo.ru/ff0al1778
23 Cuna TsbKecTH Ha IpYTuX IUIaHeTax. bubmmnoreka HOK
Du3nyecKue XapakTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
24 Hsmepenue cui. lunamomeTp Egr?s?;r?]?:é(sigr?/}?mamcc
25 Bec Tenma. HeBecomocth E&?s?ﬁr%féiggﬁmal?m
26 CnoxeHue AByX CHUJI, HAlPABIEHHBIX 110 bubnuotexa [JOK
OJIHOM ITpsIMOM1. PaBHOAENMCTBYOIIAS CHII https://m.edsoo.ru/ff0ala70
27 PCH_'I'CHI/IC 3a1a4 o teme "PaBHonelcTByOIIAs
cuil
28 Cwita TpeHus u €€ BUAbL. TpeHue B IPUPOC U bubnmnorexa [JOK

TCXHHUKC

https://m.edsoo.ru/ff0alb9c



https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

JlaGopaTtopHnast pabora «3yueHue

29 3aBHCUMOCTH CHJIbI TPEHUS CKOJIBKEHUSI OT bubnmnoreka HOK
CHUJIbI IaBJICHUS M XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIIUXCS TOBEPXHOCTEH»

30 Pemenue 3amau Ha onpeencHue
PaBHOAECUCTBYIOIIEH CUIIbI
Pemenue 3amaud no remam: «Bec tenay,

31 «['padpuueckoe n3obpakenue crny, «CUib», BH6J_H/IOTeKa LOK
«PaBHOEHCTBYIOmAs CHIIY https://m.edsoo.ru/ff0alde0
KoHTposbHas paboTa 1mo Temam:

30 «Mexannueckoe qBmxKeHue», «Macca,

IJIOTHOCTBY, «Bec tenay, «I'padudeckoe
n300pakeHue crn, «CHb»

33 Jasnenue. CriocoObl yMEHbILIEHUS U Bbu6mmoteka [JOK
YBEJIMUCHHUS JABJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBneHue ra3a. 3aBUCUMOCTb JIABJICHHS Ta3a bubnuoreka [{OK
0T 00BbEMa, TEMIIEPATYPHI https://m.edsoo.ru/ff0a2376

35 [Tepenaua naBneHust TBEPABIMHU TEIAMH, bubnmorexa LIOK
SKUIKOCTSIMU U ra3aMu. 3akoH [Tackains https://m.edsoo.ru/ff0a25b0

36 JlaBneHue B )UJIKOCTHU U Ta3e, BRI3BAHHOE bubnmnorexa [JOK
JICICTBUEM CHUJIbI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemienue 3anau 1o reme «JlapieHue B bubmmoreka IIOK
JKUJIKOCTH U Ta3e. 3akoH [lackamsi» https://m.edsoo.ru/ff0a2826

bu6nmorexa LIOK

38 Coobmaiomuecs cocy ! https://m.edsoo.ru/ff0a2970

39 [unpaBiryaeckuii mpecc BH6J_1HOTeKa LOK

https://m.edsoo.ru/ff0a3136

40 Manomertpsl. [lopiiHeBOM )KUIKOCTHBIN HACOC

41 ATmocdepa 3eMiIH U IPUYUHBL €€ bu6muoreka [JOK
CYIIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a

bu6nunorexa LIOK

42 Bec Bo3nyxa. ATMOchepHOe 1aBlieHHE https://m.edsoo.ru/ff0azbsa

43 Nzmepenune atmocdepHoro nasnenus. OnbIT bu6muoreka [JOK

Toppuuennu

https://m.edsoo.ru/ff0a2da8
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44 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT bubnmoreka [JOK
BBICOTBI HaJl YDPOBHEM MODsI https://m.edsoo.ru/ff0a2fc4
bapomerp-anepous. AtmocdepHoe 1aBieHue bubmmoreka [JOK

45 :

Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4

16 Pemenue 3amau o reme " ATmocdepHoe
naBieHue"

47 JlelicTBUE KUJIKOCTH U Ta3a HA IOTPYKEHHOE bubnmnoreka HOK
B HUX TeJIO. ApXUMeEJIOBA CHJIA https://m.edsoo.ru/ff0a3276
JlaGopaTopHas padora «OnpeaeieHue

48 BLITaJII)KHBI;}omé)ﬁ CHJIBI z[eé)c;[s FOLIIEHA Ha Bubmmorexa LIOK

’ y https://m.edsoo.ru/ff0a33fc
TEJI0, MOTPYKEHHOE B JKUJIKOCTHY
JlaGopaTopHas paboTa 1o Teme

49 «HccnenoBanue 3aBUCHMOCTH Beca Tejla B bubnunoreka LIOK
BOJI€ OT 00bEMa MOTPYKEHHOMU B KUAKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJiay

bubnunoreka LIOK

50 Ilnasanme e https://m.edsoo.ru/ff0a3a96
JlaboparopHnas padota "KoHCcTpyrpoBaHue

51 apeoMeTpa WM KOHCTPYHPOBAHUE JIOAKU U
omnpeneneHue e€ rpy30noab-EMHOCTH"

Pemenne 3agau mo temam: «llnaBanue cygoB.
52 Bo3 OHJ'IaiiaHI/Ie» «/laBrieHue TBE I)Iz/(HTeJ'I Bubmorexa LIOK
X N ’ P ’ https://m.edsoo.ru/ff0a3654
JKUJIKOCTEH U Ta30B»

53 KontponbHas padota o teme «/laBienue

TBEPJABIX TeJN, KUAKOCTEH U ra30B»
bubnunorexa LIOK

>4 Mexanuaeckas pabora https://m.edsoo.ru/ff0a3f82

bubnunorexa LIOK

55 Monxocts. Exumigt monsocTh https://m.edsoo.ru/ff0a3f82

56 VYpok-uccnenosanue "Pacuér MOIIHOCTH,
pa3BHBaeMoi IpH MoabEME Mo JecTHULE"

57 IIpocteie Mexanu3msl. Peiuar. PaBHOBecHe

CHWJI Ha pblyare
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Pbruaru B TexHuke, ObITY U IPUPO/IE.

bubnunoreka LIOK

1 0.5

58 Ha6opafopHa;1 pabora «MccnenoBanue https://m.edsoo.ru/ff0ad78e
YCIIOBUIM paBHOBECHS pblYara

59 Pemienue 3a7au 1o Teme «Y clioBUs 1 bubmuorexa [JOK
paBHOBECHs pblyara https://m.edsoo.ru/ff0a48a6
Koaddunment noneznoro neicTBust

60 Mexanusma. JlaGoparopHas pabora 1 0.5
«M3mepenne KIIJl HAKJIOHHOU IIJIOCKOCTHU

61 Pemnrenne 3amau mo reme "Pabora, MOIITHOCTD, 1 bub6nmoreka [IOK
KITJ1" https://m.edsoo.ru/ff0a4c48

62 Mexanunueckas sueprusi. Kunernueckas u 1 bubnnoreka [JOK
MOTEHIIMAIbHAs SHEPTUsI https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHHUsI MEXaHHMUECKOW YHEPTUU 1 Bubmrorexa LIOK

https://m.edsoo.ru/ff0a4360
YPOK-DKCIIEpUMEHT 110 TEME
"DKCIIEPUMEHTAJILHOE OIPECIICHHUE

64 W3MEHEHUSI KHHETUYECKON U ITOTEHIMAIBHOMN 1 1
SHEPTUU MPY CKATHIBAHUU TeJa MO0 HAKIOHHON
MJI0CKOCTH"

65 KonTponsHnas pabora o teme «Pabora u 1
MOIIHOCTb. DHEPTHUsD)

66 PesepBHblit ypok. Pabota ¢ TekcTamu 1o teme 1 bubmuoteka [IOK
"MexaHn4eckoe aOBHKeHHue" https://m.edsoo.ru/ff0a4ee6
PesepsHbliil ypok. Pabora ¢ TekcTamu 1o Teme bubmmnoreka HOK

67 n pd e n 1 .

JlaByieHue TBEPIBIX TEIN, )KUIAKOCTEN U ra30B https://m.edsoo.ru/ffOa4ffe
PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme
68 n n 1
Pa6ota. MomHoCTh. JHEpTHS
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12
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8 KVIACC

KoanuectBo 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka
W/ yp Beero KOﬁHTpOJIbeIe l'[p6aKanec1me 0Gpa3oBaTEIbHbIC
padoThbI padoTbI pecypeb
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX OlzblTEbIe bubmorexa LIOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI
Monenu TBEpAOTO, )KUIKOTO U Ta3000pa3HOTO bubnnoreka [JOK
3 . .
COCTOSIHUI BEUIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOMCTB TBEPIOTO, JKUIKOTO U
4 ra3o00pa3HOro COCTOSHUH BEIIeCcTBa Ha
OCHOBE I10JIOKEHUI MOJIEKYJISIPHO-
KUHETUYECKON TEOpUHU
5 Kpucranamaeckue u amopdHsbie Tena bubmmorexa LIOK
p P https://m.edsoo.ru/ff0a5800
5 CmauuBaHme U KallWJUBSIPHOCTb. bubnunoreka [JOK
IToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TenioBoe paciimpeHue u cxxarue bubmorexa LIOK
P p https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TeMIIepaTyphl CO
CKOPOCTBIO TEIJIOBOTO JIBU’KEHHSI YaCTHUIL
9 Buytpennss sHeprus. CriocoObl H3MEHEHHS bubnnorexka [JOK
BHYTPEHHEHN YHEPTrUU https://m.edsoo.ru/ff0a5c60
10 Buapl Teronepenaun bubmorexa LIOK
g ped https://m.edsoo.ru/ff0a6412
VYpok-koHpepenuus "IIpakTruueckoe
11 I/I(E)HOJ'II)SOE;HFI)/Ie fennoml,)lx CBOIICTB BEILIECTB U 1 bubmorexa LIOK
HI " https://m.edsoo.ru/ff0a65c0
MaTEepUaJIoB B LIETSX SHEProcOepekeHus
12 KomnuecTBo TeIioThl. Y aenbHas bu6mmoreka [IOK

TCIIJIIOEMKOCTb

https://m.edsoo.ru/ff0a6976
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VYpaBHenue TerioBoro 6ananca. TemnooomeH bubnmoreka [JOK
13 )
Y TEIIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas padora "ccnenoBanue
14 HBJICIfI/ISI TIE):HJIOCI))6MeHa npu CMi;HPIB&HPIPI bubmiorexa HOK
. Ha Tp " https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U TOpsTueH BOBI
Pacuer xomuuecTBa TEIIOTEI, HEOOXOIUMOTO
15 JUTsl HAarpeBaHUsI TeJla ¥ BBIICIIEMOT0 UM MPH
OXJIAXKIEHUHU
Jlaboparopuas pabota "Onpenencaue bu6mmoreka [IOK
16 o " .
yJ1€JIbHON TEIJI0EMKOCTH BEIIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIMBa. Y IeibHas TEIIoTa bubnnoreka [JOK
CrOpaHust https://m.edsoo.ru/ff0a7b5a
IImaBiienne u oTBEpJCBaHNC
18 KPUCTAIUIMYECKUX I;Ieln VnenpHas TemioTa Buommozexa [IOK
p ' https://m.edsoo.ru/ff0a71d2
ILIABJICHUS
19 Jlaboparopuas pabota "Onpenencaue bubnnoreka [JOK
yJIeJIbHOM TEIUIOTHI TUIABJICHUS JIba" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHas Temiora
21 napooOpazoBaHMsl U KOHJCHCALIMH. bubnuoreka [IOK
3aBUCUMOCTh TEMIIEpATypbl KUTIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOro JaBIeHUS
Bnaxxnocts Bo3ayxa. JlabopaTopHas paboTa
22 "Onpenenenane gﬁocmemﬁmﬁ I;Ha)KiOCTI/I bubmiorexa HOK
P N https://m.edsoo.ru/ff0a7628
BO3yXa
23 Pemenue 3amau Ha onpeeneHne BIaKHOCTH
BO3yXa
[TpuHIHIBI pabOTHI TETIJIOBBIX JBUTATENECH.
24 [TapoBas Typ6uHa. /IBurarens BHyTpEHHETO
CTOpaHHUs
o5 KII/] TermoBoro mpuratens. TemaoBbie bu6nmoreka [JOK

JIBUTATENH U 3alIUTa OKpYKaroueil cpeibl

https://m.edsoo.ru/ff0a7c7c
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3aKOH COXpaHEHUsI U MTPEBPALICHHS SHEPTUHU B

26
TEIUIOBBIX IpoIleccax
[ToaroroBka K KOHTPOJILHOM paboTe MO TEME

27 "Tézll'IJIOBBIe ﬁBHeHP;[Hp I/I3MeHe§n/1e arperaTHbIX Bubmaorexa IOK

. - P https://m.edsoo.ru/ff0a83f2
COCTOSIHMI BEIIECTBA
KonTponbHas pabora o Teme "TermoBsie
28 ;IBJIerHﬂ I/ISMSHCHI/IC arperaTHbIX COCTOSTHUI buGmuorexa LIOK
o p https://m.edsoo.ru/ff0a86ae
BEILIECTBA

29 Dnektpuzanus Ten. [[Ba posia aneKTpruIecKux
3apsJIoB

30 VYpok-uccienoBanue "IIEKTpU3AIMS TEI
WHJYKIMEW U ITPU CONIPUKOCHOBEHUHU"

31 B3aumoeiicTBre 3apssKeHHBIX TEIl. 3aKOH bubnuorexa [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpruyeckoe nosie. HampskeHHOCTh

32 DIIEKT queCKoro roJis. IT I/II)HIII/IH bubumorexa [IOK

P P . https://m.edsoo.ru/ff0a8ala
CYTEPIO3HIINH ITEKTPUUECKUX MOJIeH
33 Hocutenu snektpuueckux 3apsjios.
DneMeHTapHbIi 3apsa. CTpoeHue aToma

34 [IpoBOAHMKY M TUAJIEKTPUKU. 3aKOH bubnnoreka [JOK
COXpaHEHUs IEKTPUYECKOT0 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemrenue 3ana4 Ha IpMMEHEHUE CBOMCTB bubnnoreka [JOK
AJIEKTPUYECKUX 3apsi 0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHM TOK, YCIOBHS €r0

36 C eCIT)BOBaHHs[ I/ICquHI/IKI/I AJIEKTPHYECKOTO Eubmorexa IIOK

ym ’ p https://m.edsoo.ru/ff0a95a4
TOKa
37 JIeficTBUS STIEKTPUIECKOTO TOKA bubmorexa LIOK
p https://m.edsoo.ru/ff0a96b2
VYpoxk-uccinenosanue "Jleiicteue

38 3JEKTPUYECKOTO TOJIS HA MPOBOIHUKHU U
JDJIEKTPUKH"

39 DNEeKTPUYECKUI TOK B METAIIJIaX, JKUKOCTSIX bubnmnoreka [JOK
U rasax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKasi merb U €€ COCTaBHBIC YacCTH
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Cuna toka. JlaGopaTopHas pabora bubnmoreka [JOK
41 n n 0'5 .
N3mepenue u peryampoBaHue CUIIbI TOKA https://m.edsoo.ru/ff0a8bd6
One ecKoe eHue. B eTp.
42 Tabopatopias pasora "Havcpenncu 05 | BubmorexalIOK
paTtopHai p ,P ' https://m.edsoo.ru/ff0a%e14
pEryJIupOBaHKe HAMPSHKCHUSI
ConpoTHuBieHHE IPOBOAHUKA. Y IEJIBHOE bubmumoreka [IOK
43 .
CONPOTHUBJICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh
3JIEKTPUYECKOTO CONPOTUBIICHUS TPOBOJHUKA bubnnoreka [HOK
44 1 .
OT €r0 JUIMHBI, TUIOIIA/IX MOMEePEYHOr0 https://m.edsoo.ru/ff0aa738
ceueHus u marepuana”
45 3aBUCUMOCTD CHJIBI TOKA OT HaIIPSKCHHUS. bubnnorexa [HOK
3akon OMa 1t y9acTKa Lenu https://m.edsoo.ru/ff0aad4a
Jlaboparopnas pabota "HccnenoBanue
16 3aBUCUMOCTH CHJIbI TOKA, UYILETO Yepe3 1 bubnuorexa [JOK
pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3nucTope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COEJIMHEHMS IPOBOJHUKOB
Jlaboparopnast padota "IIpoBepka mpaBuia
CJIOYKEHUS HAIIPSHKEHUN IIPU bubnnorexka [JOK
48 1 .
MOCIE0BATEILHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
Jlaboparopnas padota "IIpoBepka npasuia
49 JUTS Ciﬂ:;l F;I;KZIr)I " Ea aHJP;eJl?ILEII:)MHp o 1 Bubmiorexa IJOK
P p " https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemenue 3amau Ha npumeHenue 3akona Oma bubnmoreka [JOK
JUI pa3JIMYHOTO COEIUHEHUS IIPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bubnmnoreka [JOK
3akoH Jlxxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
52 JlaGopatopnas pabota "Onpeznenenue paboTh 1 bubnnorexa [JOK

¥ MOIIIHOCTH DJIEKTPUIECKOTO TOKa"

https://m.edsoo.ru/ff0ab3e0
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DneKTpuuecKre Hen U MoTpeOuTenu

bubmuoreka [JOK

53 AJIEKTPHUECKON YHEpTruu B ObITy. KopoTkoe https://m.edsoo.ru/Ff0ab6e0
3aMbIKaHUE " '
[ToaroroBka K KOHTPOJILHOU PabOTE MO TEME

54 "DneKTpuuecKue 3apsabl. 3apsKEHHbIE TeNla U bubnmoreka [JOK
ux B3aumoencTBus. [locTostHHBIN https://m.edsoo.ru/ff0abd2c
AJIEKTPUYECKUM TOK"

KonrponsHas pabora o Teme

55 "DneKkTpuuecKue 3apsaabl. 3apsyKEHHbBIC Tella U bubnnoreka [HOK
ux B3auMoaercTBus. IlocToOSHHBIN https://m.edsoo.ru/ff0abea8
AJIEKTPUYECKUM TOK"

56 ITocTossHABIC MAarHUTHI, UX B3aUMOJICHCTBIE

57 Ypok-uccnenosanue "M3ydenne nonei 1 bubnnorexa [HOK
MMOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0

58 MarnutHoe noje. MarautHoe nosie 3eMiH U bubnuorexa [JOK
€ro 3Ha4YeHHE IS )KM3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmnsIT OpcTena. MarauTHOeE MoJje

P bu6mmoreka [JOK

59 AIEKTPUUYECKOTO TOKa MarHuTHoe 1mose https://m.edsoo.ru/ff0acld?
KaTYyIIKHA C TOKOM T '
[IpuMeHeHue 3eKTPOMarHuTOB B TEXHUKE.

P P " o bubmuorexa [JOK

60 JlaboparopHast pabota "M3ydeHue neiicTBUS 0.5 httos://m.edsoo ru/ffoac74a
MAarHUTHOTO TOJI Ha MPOBOJIHUK C TOKOM" — '
DNEeKTPOABUTATEIb OCTOSTHHOTO TOKA.

Hcnonbs3oBanue 3neKTpoaBUTaTencii B
*Tp bubmuorexa [JOK

61 TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE. https://m.edsoo.ru/ff0ac86e
JlaGopatopnas pabora "KoHcTpyupoBaHue u T '
u3ydyeHue paboThl AJIeKTpoiBUraTesns"”

62 Omnbitel @apanest. 3aKOH IEKTPOMArHUTHON
naaykuuu. [pasumno Jlenna
Onektporereparop. CrocoObl MOTydeHUs

63 AIEKTPUYECKOI PHEPTUu. DNEKTPOCTAHIINH HA
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUHU

64 [ToaroroBka Kk KOHTPOIBHOU paboTeE MO TEMe

"DJIeKTpUYECKUE U MATHUTHBIC SIBIICHUS"
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65 KonTponbhas pabota no teme 1 bubnmoreka [JOK
"DJIeKTpUUECKUE U MAaTHUTHBIC SIBIICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHblit ypok. Pabora ¢ TekcTamu 1o Teme 1 bubnmoreka [JOK
"TeruioBble sBJIeHUS" https://m.edsoo.ru/ff0acc5e
67 PesepBHblit ypok. Pabora ¢ Tekctamu 1o Teme 1 bubnmoreka [JOK
"IIoCTOSIHHBIN 31EKTPUUECKUHM TOK" https://m.edsoo.ru/ff0acdc6
68 PesepHblii ypok. Pabora ¢ Tekctamu 1o Teme 1
"MarHuTHbI€ sIBJIeHUS"
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 145
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9 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne undgpoBbie
Tema ypoka
/i yp Beero KogITpo.m)Hble HpﬁaKaneCKne oBpazoBaTeIbHEIe
padoTsI padoThI pecypesI
1 Mexanuyeckoe aBukeHue. MarepuanbpHas 1
TOYKa
5 Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmuorexa [JOK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSIMOJIMHEHOE JBUKEHUE 1 bubnmorexa LIOK
P P https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSAMOIUHENHOE IBUKECHUE. 1
CpenHsisi U MTHOBEHHAsI CKOPOCTh
5 [IpsiMonrHENHOE paBHOYCKOPEHHOE 1 bubnuorexa [JOK
JIBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb MPSAMOIMHENHOTO
6 PaBHOYCKOPEHHOTO aABmwkeHus. I paduk 1
CKOPOCTH
JlaboparopHas padota "Omnpenenenue
7 CKO peHI/IfI) Tenf npu aBHopcio €HHOM 1 1 bubmorexa LIOK
YEKOP DY PABHOYCKOPEHO https://m.edsoo.ru/ff0adb18
JBIDKEHUHU 10 HAKJIOHHOM TJIOCKOCTH
8 CBoboanoe nagenue tei. OneiTel [anunes 1
PaBHOMEpHOE ABMKEHNE TIO OKPY>KHOCTH.
9 [Tepuo IE ‘{aC’lJ“IOTa obpa eHHﬁpﬁHeﬁHaﬂ u 1 bubmorexa LIOK
PHOZ paitt : https://m.edsoo.ru/ff0ael76
YTJIOBasi CKOPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE 1
. bubmuorexa [JOK
1
11 IIepBb1it 3ak0oH HproToHa. Bexktop cuibl https://m.eds00.ru/ff0ae612
12 Bropoii 3akoH HeroTtona. PaBHonelicTByroILas 1 bubnnorexa [JOK

cujia

https://m.edsoo.ru/ff0ae72a



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
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https://m.edsoo.ru/ff0ae176
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https://m.edsoo.ru/ff0ae72a

bubmuorexa [JOK

13 Tperuii 3akon Hetotona. Cynepro3unus cui https://m.edsoo.ru/ff0ae98?
14 Pemenue 3a1a4 Ha NPUMEHEHUE 3AKOHOB bubnnoreka [HOK
HeroTona https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 Cuna ynpyroctu. 3axou I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay no teme «Cumna ynpyroctu»
JlaboparopHas pabota «Onpenenenue bubnuorexa [JOK
17 .
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmuorexa [JOK
18 Cuna Tpemis https://m.edsoo.ru/ff0af738
19 Pemenue 3amau no reme «Cuiia TpeHUs» bubmiorexa HOK
https://m.edsoo.ru/ff0afa26
20 JlaboparopHas pabdota "Onpenenenue bubnuorexa [JOK
KOd(QpHUIHMEHTa TPEHUS CKOIBKEHUS " https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau nmo reme "3akonsl HeroToHa. bu6mmoreka [IOK
Cuna ynpyroctu. Cuna tpenus" https://m.edsoo.ru/ff0afb8e
29 Cuia TSHKeCTH U 3aKOH BCEMUPHOTO bubnmnoreka [JOK
TATOTEHHUA. Y CKOpEHUE CBOOOIHOTO MaJIeHUs https://m.edsoo.ru/ff0af044
Ypok-koupepenius "J[BuKeHUE TEJI BOKPYT
23 rpaBUTalnoOHHOTO IeHTpa (ComHeuHas
cuctema). ['amaktuxu"
24 Pemenue 3agau nmo reme "Cuna TSXKECTH U bu6mmoreka [IOK
3aKOH BCEMHUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5f8
o5 [TepBas kocmMudeckasi CKopocTh. HeBecomocTh bubnmoreka [JOK
U [IEPErPy3KHU https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTEepHAIBHOW TOUKHU.
AbGcomoTHO TBEpHOe Teno. PaBHoBecue bubnnorexka [JOK
26 R NS .
TBEPJIOTO TENA € 3aKPEIVIEHHOW OCBIO https://m.edsoo.ru/ff0afe36
BpallCHUS
27 MowmenT cuisl. LeHTp TspkecTn



https://m.edsoo.ru/ff0ae982
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Pertennie 3aga4d mo reme "MOMEHT CHIIBL.

bubmuorexa [JOK

28 Lentp Tsxectn" https://m.edsoo.ru/ff0b02b4
29| "Mexammaeekoe e, Bamioseicrmne BuGmorexa LIOK
ror" https://m.edsoo.ru/ff0b0408
30 KonrtponsHas padora o reme "Mexanuueckoe bubnuoreka [IOK
nBmwxkenue. Bzaumonelicraue tea" https://m.edsoo.ru/ffOb06ec
Nmnynee Tena. Umnynbe cuiibl. 3aKoH
31 COXpZHeHI/ISI I/IMHYJIBZ&. Ynopyroe u Heynpyroe EH@_IHOTeKa LOK
B3AMMOEIHCTRIE ttps://m.edsoo.ru/ff0b07fa
30 Pemrenue 3amau no reme "3aKkoH coXpaHEHUS bubnnoreka [JOK
uMmIyibca' https://m.edsoo.ru/ff0b096c
33 VYpoxk-koHpepenuus "PeakTHBHOE ABIKEHHE B
MPUPOJAE U TEXHUKE"
bubnnorexa [HOK
34 Mexanndeckasi paboTa U MOITHOCTh https://m.e dsocI)_Fru /ff0b0as4
35 PaboTa cuiibl TSKECTH, CHITBI YIIPYTOCTH U bubnuotexa [JOK
CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «Onpenenenue paboThI
36 CHJIBI TPEHUS TIPH PAaBHOMEPHOM JIBH)KCHUHU
TeJa 10 TOPU30HTAILHON MMOBEPXHOCTH
37 Cas13b sHEpruu U padoTsl. [loTeHmanbHas
SHeprus
38 Kunernueckas sneprus. Teopema o bubnnorexka [JOK
KMHETUYECKOU DHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKoH COXpaHEeHHUsI JHEPTUU B MEXaHUKE
40 JlaGopatopHnas pabora «3yueHue 3akoHa bubnnorexka [JOK
COXPAHEHUS SHEPTUN https://m.edsoo.ru/ff0b12fe
a1 KonebaTenpbHOE TBMIKEHUE U €r0 bu6mmorexa [IOK
XapaKTEePUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxatomue KojiebaHus. BeiHyk1eHHbIE bubnmnoreka [JOK

KkoJiebanus. Pesonanc

https://m.edsoo.ru/ff0b20f0
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43

MareMaTuueckuil U Npy>KUHHBIA MAsITHUKH

44

VYpok-uccnenoBanue «3aBUCUMOCTh IIEpHUOAA
Koje0aHui OT )KECTKOCTHU MPYKUHBI U MaCChI
rpy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ffOb197a

45

[IpeBpareHne SHePrun Npu MEXaHHIECKUX
KOJIEOaHUAX

46

Jlaboparopuas pabota «OnpeneneHue
YaCTOTHI M TIEPHOIa KOJICOaHUI MPYKUHHOTO
MasiTHHUKa»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlaGopaTopHas pabora «IIpoBepka
HE3aBUCHUMOCTH TIepHo/ia KojiebaHuii rpysa,
MTOJIBEIICHHOTO K HATH, OT MacChl Ipy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ff0b197a

48

Mexauunueckue BoaHEL. CBONMCTBA
MexaHu4yecKkux BOJH. [IpononbpHbIe 1
TTOTNIEPEYHBIE BOJIHBI

bubmuorexa [JOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepeHniusa "MexaHH4eCKue BOJHbBI B
TBEpAOM Tene. CelicMruueckue BOJIHbI"

50

3Byk. PacnipocTpaneHnue u oTpaxkeHHue 3ByKa

51

Ypoxk-uccienoanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT YacCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHUI PE30HAHC

53

Ypok-koHpepeHus "YIbTpa3ByK u
nH(}pa3ByK B IpUpOJIe U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
"3akoHBI COXpaHeHUs1. MexaHn4eckue
Kose0aHusi ¥ BOJHBI"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b25f0

55

KontponbHas pabota no reme "3aKoHbl
coxpaHeHus. Mexanndeckue kojnebaHus u
BOJIHBI"
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56 DIEeKTPOMArHuTHOE I0Je. DIEKTPOMArHUTHBIE bubnmoreka [JOK
BOJIHBI https://m.edsoo.ru/ffOb2abe
o7 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypok-koudepennus "llkana
bubnuorex K
58 3JIEKTPOMArHUTHBIX BOJIH. Mcrionb3oBanue h ttp65J'1/ /r?] : dsacl)gr? [f0b2fe6
AJICKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBS3U" — :
VYpok-uccnenosanue "M3yuyeHne cBoicTB
bubnuorexa [JOK
59 AIEKTPOMATrHUTHBIX BOJIH C ITOMOIIBIO . 1
MOBHIIbHOTO TenedhoHa" https://m.edsoo.ru/ff0b2c6e
60 Pemenue 3anay Ha onpe/esieHne 4acTOThl U
JUIMHBI 3JIEKTPOMArHUTHOM BOJIHBI
61 DnekTpoMarHuTHas mpupoza ceera. CKOpocThb bubnnoreka [JOK
cBeTa. BoitHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsmonuneitHoe
bubnuorexa [JOK
62 pacnpocTpanenue csera. 3armenus CoiHIa u . 1
Tysst https://m.edso0.ru/ff0b3658
3aKoH OTpakeHHs cBeTa. 3epkaja. Pemenue
bu6nmnoreka [IOK
63 3a/1a4 Ha IPUMEHEHUE 3aKOHA OTPAKEHUS 0 . orexa LIO
cBeTa https://m.edsoo.ru/ff0b38c4
64 IIpenomiienne cBeTa. 3aKOH MPEIOMIICHUS bubnnoreka [JOK
CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
bu6nmnoreka [IOK
65 Hcnonws3oBanue MogIHOTO BHYTPEHHETO h ttp63' / /r('r)1 : dsogr(li /Ff0b3c5C
OTPaXEHUs B ONITUYECKUX CBETOBOJAX — '
Jlaboparopnas pabota "HccrnenoBanue
66 3aBUCHMOCTH yTJIa MPETOMIICHHS CBETOBOTO
Jy4da OT yIJia MaJIeHUs Ha TpaHule "BO3ayX-
crexso""
Ypok-koHpepennus "Micnons3oBanue
67 MTOJTHOTO BHYTPEHHETO OTPKCHHUS:

CBETOBOAbI, OIITUKOBOJIOKOHHAA CBS3b"



https://m.edsoo.ru/ff0b2abe
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bubmuorexa [JOK

68 Jlunzel. OnTudeckas cuiia JIMH3bI https://m.edsoo.ru/FOb3F2C
N bubmuorexa [JOK
69 [TocTpoenne n300paKeHM B TUH3AX https://m.edsoo.ru/fOb44da
JlaGopatopnas pabota "Onpexnenenue
70 (bOKyEH:)FEI;)aiETO}IIII/IH HT)I:ITT/IHJICCI;I(PéfI CHJIBI buGmuorexa LIOK
9 " https://m.edsoo.ru/ff0b4206
coOMparoIIel JTHH3BI
71 VYpoxk-koHpepenuus "OnTHUECKUE TUH3OBHIC bubnuorexa [IOK
0002 (O https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmorexa LIOK
' https.//m.edsoo.ru/ff0b4684
73 Ypoxk-koupepennus "edexrs 3penus. Kak
COXpPAaHUTH 3peHue"
Paznoxenne 6enoro csera B criektp. O
74 HLIJ;T:)KH: HCJ'IO)i(IeII;I/Ie iHZK:parJIIbII(-IiI:X ug:;?; Bubmioreka ITOK
: ) https://m.edsoo.ru/ffOcOf4c
Jlucniepcus ceera
JlabopaTtopHas pabota "OMBITHI 11O
75 Pa3NoKEHUIO OENIOTo CBETa B CIIEKTP U bubnuoteka [JOK
BOCIPUSATHUIO I[BETA MPEIMETOB MIPH UX https://m.edsoo.ru/ff0cOe2a
HaOJII0ACHUH Yepe3 [IBETOBbIe (hUiIbTphl"
76 VYpok-nipakTukym "BonHOBbIE cBOMCTBA CBETa:
nucnepcusi, HHTephepeHnns u gudpaxus"
77 OmnsiTel Pe3epdopaa u miianerapHas Mojieb bubnuoreka [IOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Toctynater bopa. Moaens atroma bopa
79 Hcnyckanue U MONIONIEHUE CBETa aTOMOM. bubnnorexka [JOK
KBanTe1. JInHEHUaThIE CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypok-nipaktukym "HabnroneHre CrieKTpoB bubnuorexa [JOK
ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PangnoakTUBHOCTE U €€ BUOBI Bubmiorexa HOK

https://m.edsoo.ru/ff0c1672
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bubmuorexa [JOK

82 Crtpoenue aToMHOTO siipa. HykioHHas Mojienb https://m.edsoo.ru/ffOc18ac
83 PamnoaktuBHBIE IIpeBpareHusd. M30Tomns: Bubmorexa HOK
peBp ' https://m.edsoo.ru/ff0c1al4
Pemenue 3agau mo treme: "PagnoakTuBHBIC bubnuorexa [JOK
84 " :
MPEBPAILICHUS https://m.edsoo.ru/ffOclb4a
85 [Tepuon monypacmnanga
86 Ypok-koHpepenus "PagnoakTuBHbIC bubnuorexa [JOK
W3JIY4CHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
SAnepHble peakuuu. 3aKOHbI COXPAHEHUS bubnuorexa [JOK
87 .
3apsiJ0BOTO U MACCOBOTO YUCET https://m.edsoo.ru/ff0c1c58
DHeprus CBA3U aTOMHBIX siep. CBsA3b Macchl U bubnnoreka [JOK
88 .
SHEPrUu https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agaud no treme "Snepueie peakuu"
Peakiuu cuntesa u nenenus siaep. Mcrounuku bubnnoreka [JOK
90 N .
sHeprun CoJiHIA U 3BE3] https://m.edsoo.ru/ff0c1e88
VYpok-koHpepennus "AnepHas sHepreTuka.
91 JlencTBUA paguOAKTUBHBIX U31y4YEHUN Ha
YKUBbIE OpraHU3MblI"
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEMe
92 "DIeKTpOMarHuTHOE TOJIE. bubnnorexka [JOK
DneKTpoMarHuTHeIE BOJHBEI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS "
KonTponbhas pabota no teme
93 "DeKTpOMarHUTHOE TOJIE.
DneKTpoMarHuTHbIE BOJHBEL. KBaHTOBBIE
SIBJICHUS "
[ToBTOpenue, o600menue. JlaboparopHsie bubnmnoreka [JOK
94 n ~ n .
paboTsI 1o Kypcy "B3zaumopeiicTBue Ten https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o0o6mcHue. Pemenue
p H bu6mmoreka [IOK
95 pacyYeTHBIX M KaYE€CTBEHHBIX 33724 110 TEME

"TemnoBsie nporecch”

https://m.edsoo.ru/ff0c2572
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[ToBTropenue, o6o0menue. Pemenne

bubmuorexa [JOK

96 ';')acquHHx u KaquTBeHHr,va::;'az[aq 1o TeMe 1 https://m.edsoo.ru/ff0c2a2?
KII/I TernoBbIX ABUTaTenen
IT .P
oBTOpeHHe, 0000meHue. Pemenune BuGmorexa LOK
97 pacueTHBIX U KAUECTBEHHBIX 33]1a4 [10 TEMeE 1 .
" " https://m.edsoo.ru/ff0c2b30
KII/I snexTpoycTaHOBOK
98 [ToBTOpenue, 0606menue. Jlaboparopuoie 1 1 bubnmoreka [JOK
paboTsl 1o Kypcy "CBeToBbIC SIBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o606menue. Pabota ¢ Tekcramu bubnnoreka [JOK
99 " n 1 .
110 TeMe "3aKOHbI COXPAHEHUsI B MEXaHUKE https://m.edsoo.ru/ff0c2d6a
100 [ToBTOopenue, o600menue. Pabora ¢ Tekcramu 1 bubnuoreka [IOK
o TeMe "Konebanus u BosHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTrOopenue, o6o0menue. Pabora ¢ Tekcramu 1 bubnuoreka [IOK
1o teme "CBeToBbl€ siBIeHUs" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0600menue. Pabora ¢ Tekcramu 1
no teme "KBaHTOBas U siaepHas Gpusnka'
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA
 @wusuka, 7 kmacc/ Ileppimkun A.B., OOmectBo ¢ oOrpaHuyeHHON
OTBETCTBEHHOCTBIO «H31aTenbCcTBO «DK3aMeH»
o ®usuka, 8 kmacc/ Ileppimkun A.B., OOmectBo ¢ OrpaHHYEHHON
OTBETCTBEHHOCThIO «J[PODAY»; AxiuonepHoe ob6mecTBo «l3marenbeTBo
«ITpocsenienue»

o ®uzuka, 9 xmacc/ Ileppimkun A.B., I'yrauk E.M., OOmectBo ¢
OTPAaHUYCHHOW OTBETCTBEHHOCTBIO «J/[PODA»; AkinuoHepHOE OOIIECTBO
«3narenseTBO «lIpocBemnieHne»

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

7 KJIACC
1.Pabouas nporpaMmma.
2. Tlporpammbl ocHOBHOTO oOmiero obpaszoBanus. duszmka. 7 — 9 kmaccel
(aBToper: A.B.IleprimikuH, H.B. PuIoHOBUY, E.M. ['yTHUK).
3. Pabouas nporpamma no ¢usuke. 7 kimacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBHU C BBIOpAHHBIM YIeOHUKOM:

4. Ieppiukua A.B. ®usuka. 7 kinacc. YueOHUK A o0nieo0pa3zoBaTeabHbIX

YUPEXKICHUN M.:Ipoda. 2011
5. Jlykammk B.H. C6opHH1< BOIIPOCOB M 3adad 1mo Qusuke. 7-9 k1. — M.:
[Ipocsemienue, 2010. —192c.
8 KJIACC

1. PabGouas mporpamma. ®usmka. 7 — 9xnaccel: y4eOHO-METOIUYECKOTO
nocobust /coct.TuxonoBaE.H. — 2-e wm3a.,crepeorun. —M.: Jlpoda,2013. —
398,(2)

2. Tlporpammbl ocHOBHOTO oOrmIero obpaszoBanus. duszmka. 7 — 9 kmaccel
(aBTOpsI:A.B.IlepbimkuH, H.B. PuoHOBUY, E.M. ['yTHUHK).
3. Pabouas nporpamma no ¢usuke. 7 knacc/ Cocrt. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUU c BBIODAaHHBIM  YYCOHUKOM:
4. Ileppimkud A.B. ®@usuka. 7 kinacc. YueOHUK aJia 00111€00pa30oBaTeIbHBIX

YUPEKIACHUN M.:Ipoda. 2011
5. Jlykammk B.H. C60pHI/IK BOIIPOCOB M 3adad 1o Qusuke. 7-9 ki. — M.:
[Ipocsemienue, 2010. —192c.
6. Kupuk JILA. ®usuka — 7. Pa3HOypOBHEBBIE CaMOCTOSITEIbHBIE U
KOHTPOJIbHBIE paboTHI. —5-€ W3JaHUE,- M.WJIEKCA, 2013.
7. AcraxoBa T.B. ®usuka. 7 kmacc. Jlaboparopasie paboTsl. KoHTposbHBIE
3aJlaHusl. —CaparoB:Jlunei, 2014.
8. «KontponpHO-u3Meputenbubie matepuansl. Gusnka. 7 knacc/Coct. H.U.
30puH. — 2-¢ U3, epepao. — M.:BAKO, 2013.

9. Mapon A.E. ®uzuka. 7 kiacc: ydeObHO-MeToguueckoe mnocobdue/ A.E.



Maposn.- M.: Hpoda, 2011.- 123c.:
10.A.B. [TepprmkuH duznka-8Ki 2017 M. Hpoda
11.H.B. ®unonoBna Metogudyeckoe miocodbme 2015 M. Jlpoda
12.A.E. Mapon, E.A. Mapon CamocTtosiTenbHble U KOHTPOJbHBIE PaOOTHI-8

KJ1acc 2017 M. Hpoda
13.B.B. [llaxmatosa ,O.P. llledep Aunarnoctuyeckue padotsl -8 kitacc 2016 M.
Hpoda

14.A.E. MapoHn, E.A. Mapon, C.B. Ilo3oiickuit CoopHuk BonpocoB u 3amau

2015 M. Hpoda
9 KJIACC
1. Pabouas mporpamma. ®Pusuka. 7 — 9kiacchl: y4eOHO-METOIUYECKOTO

nmocobus /coct.TuxonoBaE.H. — 2-e¢ wm3g.,crepeornn. —M.: [poda,2013. —
398,(2)

2. TlporpamMmbl ocHOBHOro obmiero oOpazoBanus. dusuka. 7 — 9 knaccel
(aBTophr: A.B.IleppimikuH, H.B. PuIoHOBUY, E.M. ['yTHUK).
3. Pabouas mporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUU C BBIOpaHHBIM YICOHUKOM:
4. Meppimkua A.B. @usuka. 7 kiacc. YueOHUK A o01ieo0pa3oBaTeIbHbIX

YUPEKIACHUN M.:Ipoda. 2011
5. Jlykamuk B.W. C60pHI/IK BOINIPOCOB M 3a1auy mo ¢usuke. 7-9 k1. — M.:
[Ipocsemienue, 2010. —192c.
6. Kupuk JLLA. ®usuka — 7. Pa3HOypOBHEBBIE CaMOCTOSITEJIBHBIE U
KOHTPOJIbHBIE paboTHI. —5-€ U3JIaHUE,- M.MJIEKCA, 2013.
7. AcraxoBa T.B. ®usuka. 7 kiacc. Jlaboparopusie padboTel. KoHTponbHbie
3aaHusl. —Caparos:JIuuei, 2014.
8. «KoHTponpHO-u3MepuTenbHble Marepuansl. Pusnka. 7 kiace/Coct. H.N.
30puH. — 2-¢ u311.,1iepepao. — M.:BAKO, 2013.
9. Mapon A.E. ®usuka. 7 knacc: ydeOHO-merommueckoe mocooue/ A.E.
MapoH.- M.: Hpoda, 2011.- 123c.:

KonTponbHble 1 camocTosTenbHbIe paboThl Mo Qu3uke. 9 Kiacc: K yu4eOHUKY
A.B. Ilepoimkuna, E.M. I'ytauk «®usnka 9 kmace» / O.M. I'pomuesa. — M.:
H3naTenbcTBO «IDK3aMeH», 2014.
Tectel mo ¢usuke. 9 kiacc: k yueonuky A.B. Ilepoimkuna, E.M. I'yTHuk
«Pusuka

9 xmacc» / O.M. T'pomueBa. — M.: MzmatenbctBo «Ok3amen», 2010.
duzuka. 9 kimacc. TeMaTuuecKkre TECTOBEIE 3aaHus Ij1d moaroToBku k ' MA. /
aBT.- cocT.. M.B. boligenko, O.H. Mupomkuna. — Spocaasias: OOO

«Axkanemus pazButus», 2014.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HUHTEPHET
7 KITACC

1.

bubmnoreka — Bc€ mo mpenmery «®Pusukan. — Pexum gocryma:
http://www.proshkolu.r

2. BugeoomnsITsel Ha ypokax. — PesxuMm focryma: http://fizika-class.narod.ru
3. Enunas xomnexuust 1udpoBBIX 00pa3oBaTelbHBIX pecypcoB. — Pexum
nocryma: http://school- collection.edu.ru
4. HHurtepecHble MaTepHallbl K ypokaM (DU3UKU 1O T€MaM; TECThI MO0 TeMaM;
HarJsiAHBIE IMOCOOMS K ypokam. — Pexkum gocrtyma: http://class-
fizika.narod.ru
5. lludpoBbie  oOpazoBarenbHbIE  pecypchl. —  Pexum  goctyma:
http://www.openclass.ru
6. OnextponHsle y4yeOHMkM 1O ¢usmke. — Pexum  jgoctyma:
http://www.fizika.ru
8 KIIACC
1. bubnuoreka — Bc€ mno mnpeamery «Duszukay. — Pexum noctyma:
http://www.proshkolu.ru
2. BupeoonsiTel Ha ypokax. — Pexxum noctyma: http://fizika-class.narod.ru
3. Enunas xomeknus uu@poBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pexum
noctyna: http://school-collection.edu.ru
4. VnTepecHble MaTepHallbl K ypoKaM (DU3UKH MO TeMaM; TECThI M0 TeMawM;
HATJSIHBIE  1MOcoOMsT K ypokam. — Pexum gocrtyma:  http://class-
fizika.narod.ru
5. IludpoBbie  oOpaszoBaTenbHbIE  pecypchl. —  Pexum  goctymna:
http://www.openclass.ru
6. DnexTtpoHHble  yueOHWKHM 1o  msmke. —  Pexum  jgoctyma:
http://www.fizika.ru
9 KJIIACC

1. BuzaeoomnsIThl Ha ypokax. — Pesxum pocryma: http://fizika-class.narod.r

2. Enunast kosutekiust mudpoBbIX 00pa30BaTeIbHBIX PECypcoB. — Pexum
noctyna: http://school- collection.edu.ru

3. HHTepecHble MaTepUaNbl K ypokaM (U3UKH MO TeMaM; TECThI 110 TEMaM;

HaTJsIHBIE MocoOmMs K ypokaM. — Pexum gocryma: http://class-
fizika.narod.ru

4. IudpoBbie  oOpazoBaTeabHbIE pecypchl. — Pexkum  jmocryna:
http://www.openclass.ru

5. DnekTpoHHble  yuyeOHuMKM 10  (u3uke. — Pexum  goctyma:

http://www.fizika.ru

6. Hducranumonnas mkona Ne368 http://moodle.dist-368.ru/ OTKpHITHIit
KJIacc. CereBoe o0Opa3oBareabHOE COOOIIIECTRO.
http://www.openclass.ru/node/109715
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http://www.openclass.ru/node/109715

7. Equnas  kosutekiusi  1MpOBBIX  00pa30BAaTENIBHBIX  PECYpPCOB.
http://schoolcollection.edu.ru/catalog/

8. @enepanbHbIl LEHTP HHOOPMAIIMOHHO-00PA30BATENBHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Hurepner ypoxk. http://interneturok.ru/ru/school/physics/

10.I'azeTa «l CEHTSOPs» MaTepuabl 1o busuke.
http://archive.1lseptember.ru/fiz

11. Annmanmu ¢puszndecknx o0bekToB. http://physics.nad.ru/

12.KuBass ~ ¢wu3mka:  oOydvamomas  mporpaMma. http://www.int-
edu.ru/soft/fiz.html

13.®wusuka.ru. http://www.fizika.ru/
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