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IHHOACHUTEJIBHAS 3AIINCKA

[TporpaMma no ¢u3rke Ha ypoBHE OCHOBHOI'O 0011er0 00pa3oBaHMs COCTaBlIeHa HA OCHOBE
MIOJIOKEHUH 1 TpeOOBaHUH K pe3yIbTaTaM OCBOCHHUS Ha 0a30BOM YpOBHE OCHOBHOI 00pa3oBaTebHON
nporpammsl, ipeactaBieHHpx B @I'OC 000, a taxxe ¢ yuaérom denepanbHOil pabodei mporpaMmsl
BociiTaHus M KoHIenuu mpemnogaBanns yaeOHoro npeamera « Duznkay.

CopneprxaHue IporpaMMel 1o (rU3rKe HaIpaBiIeHO HA (OPMUPOBAHHUE €CTECTBEHHO-HAYYHON
TPaMOTHOCTH OOYJAIOIINXCS U OPTaHU3AINIO U3ydeHUs (PU3UKN Ha JIeITeIbHOCTHOW OCHOBE. B
nporpamme 1mo (pU3NKe yIUTHIBAIOTCS BO3MOXXHOCTH YIeOHOTO ITpeIMeTa B pean3alny TpeOoBaHui
OI'OC OOO K mnaHupyeMbIM TUYHOCTHBIM U METAlPEIMETHBIM PE3yJIbTaTaM 00y4eHHs], a TAKKe
MEKITPEMETHBIE CBS3H €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIETO
o0pazoBaHws.

[TporpaMma mo ¢u3nke ycTaHaBIMBAET pacipeesieHre y4eOHOro Marepuraa 1mo rojam o0ydeHus
(o kmaccam), mpeJiaracT NMPUMEPHYIO MOCIEA0BATEILHOCTD U3yYSHHSI TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHUS IPEAMETHOTO COEPIKAaHUS M YIETE BO3PACTHBIX OCOOCHHOCTEH 00yJatONXCA.

[Iporpamma o pusmke papaboTaHa ¢ IENbI0 OKa3aHUSI METOUYECKON TOMOIIIH YYUTEIIO B
co3aHnK paboyell mMporpamMMel 1o y4eOHOMY MTPEeIMETY.

®dusnka SBIAETCI CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX TIPEMETOB,
MTOCKOJIBKY (pH3MUECKre 3aKOHBI JIXKAT B OCHOBE MIPOIIECCOB U SABICHUI, N3y9aeMbIX XUMHUEH, ONOTIOTHEH,
acTpoHOMUeH u (hu3ruecKoii reorpadueii, BHOCUT BKJIA]] B €CTECTBCHHO-HAYYHYIO KAPTUHY MHpa,
NpeAoCTaBIsieT Haunbosiee sICHbIe 00pa3iibl MPUMEHEHHUS] HAYYHOTO METO/Ia MTO3HAHUSI, TO €CTh CII0co0a
MOJTyYeHUS TOCTOBEPHBIX 3HAHUI O MHpE.

OpnHa 3 raBHBIX 33724 QU3HYECKOro 00pa3oBaHus B CTPYKTYpe 001ero 00pa3oBaHusi COCTOUT B
(OopMHPOBaHNH €CTECTBEHHO-HAYYHOM I'PAMOTHOCTH M MHTEpECa K HayKe Y 00ydJaromumxcsl.

Nzydenne ¢puznkn Ha 0A30BOM ypOBHE MPEAIIONATaeT OBIAJACHHE CIEAYOIIMH
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIINMHU €CTeCTBEHHO-HAYYHYIO TPaMOTHOCTD:

® Hay4YHO OOBSICHSTH SBJICHHUS,

®  OIICHWBATh W IOHUMATh OCOOCHHOCTH HAYYHOTO MCCIIETOBAHMUS;

®  UHTEPHPETUPOBATH JIAHHBIC M HCITOJIb30BaTh HAYYHBIE OKA3aTebCTBA JIJIS TIOTYYEeHUS
BBIBOJIOB.

Ienn n3ydenus Gpu3MKH HA YPOBHE OCHOBHOTO 00I1IeT0 00pa3oBaHust onpezeneHsl B KoHmenmn
MperoaaBanus yaeOHoro npeamera «Pusnka» B 00pazoBaTeNbHBIX OpraHu3anusx Poccuiickoit
Oenepanyy, peaqu3yonxX OCHOBHBIE 0011e00pa3oBaTebHbIE MPOrPaMMBI, YTBEPKAEHHOHN pelieHHEM
Komnernn Munucrepersa npoceeinenus: Poccutickoit @enepanuu (nporoko ot 3 aekadps 2019 r. Ne
I1K-4BH).

Henu nzyyenus pusuku:

e TpuoOpeTeHne UHTepeca U CTPEMIICHHUS 00YUaIOMINXCs K HAYYHOMY W3YYE€HHUIO IPUPOIBI,

pa3BUTHE UX MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
e  pa3BUTHE NPEACTABICHUN O HAYYHOM METOJIe MO3HAaHUs 1 (HOpMHUPOBaHUE
WCCIIEIOBATEIHCKOTO OTHOIIIEHHUS K OKPYKAOITUM SIBIICHUSIM;

e (QopMupoBaHHE HAYYHOT'O MUPOBO33PEHUSI KaK pe3yiibTaTa U3yueHHs OCHOB CTPOCHUS MaTepUH
1 (yHIaMEHTaIbHBIX 3aKOHOB (DU3UKY;

e (QopmupoBaHue NpeICTaBICHUH O PO (YU3NKHU AT pa3BUTHUS IPYTHX €CTECTBEHHBIX HAYK,
TEXHUKHU B TEXHOJIOTHH;

e  pa3BUTHE NPEJICTABICHUI 0 BO3MOXKHBIX chepax Oyayiiel mpodhecCHoHaIbHOM eI TeNbHOCTH,
CBSI3aHHOH ¢ (PU3UKOM, MOATOTOBKA K JAalbHEHIIEMY OOYYEHHUIO B TOM HallpaBJICHUH.
JocTmwkenne 3Tux 1enei nporpaMmsl 10 GU3UKE Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHus
obecrieurBaeTCsl peICHUEM CIIEeYIONIHNX 3a1ay:
e npuoOpeTeHUe 3HAHUI O AUCKPETHOM CTPOSHHH BEILIECTBA, O MEXaHUYECKUX, TETUIOBBIX,
AIEKTPHYECKHUX, MATHUTHBIX W KBAHTOBBIX SIBIICHHSX;

e MpHOOpEeTeHUE YMEHU ONMMCHIBATH U OOBIACHATH (DU3NUECKHUE SIBIICHHUS C UCIIOIb30BaHHEM
MOJTYYEHHBIX 3HAHUIA;

®  OCBOGHHME METO/IOB PELICHHS MPOCTEHIINX pacu€THBIX 3a/1a4 C UCIIOJIb30BaHUEM (PU3UUECKUX
Mo/ieIiel, TBOPUECKUX U MPAKTUKO-OPUCHTUPOBAHHBIX 3a]1ay;



®  Da3BUTHE YMCHUU HAOIIOAATH MPUPOIHBIC SBICHUS U BBHITIOIHATH OIBITHI, TA00pAaTOPHBIC
paboThI U SKCIIEPUMEHTAIBHBIE HCCIIEOBAHMS C HCIIOJIh30BaHHUEM U3MEPUTEIBHBIX TIPHOOPOB;
e ocBoeHHE MPUEMOB paboTHI ¢ HHPOpMaIHel GU3NUECKOTO COACPKaHUS, BKIIOYAsI
WHQOPMAITUIO O COBPEMEHHBIX JTOCTIDKEHHUAX (DU3UKHU, aHAIN3 U KPUTHUYECKOE OIICHUBAHHE
MHQOPMAIIH;
® 3HAKOMCTBO cO chepamu podhecCHOHATBHON ACATSIIEHOCTH, CBI3aHHBIMHU C GU3UKOH, 1
COBPEMEHHBIMHU TEXHOJIOTUSIMH, OCHOBAHHBIMHU Ha JIOCTHIKCHHUAX (PU3NUCCKON HAYKH.
Ha m3yuenue ¢usmuku (6a30BbIi YPOBEHb) Ha YPOBHE OCHOBHOTO O0IIIEro 00pa30BaHUs OTBOAUTCS
238 gacoB: B 7 kimacce — 68 gacoB (2 gaca B HeZeN0), B 8 kiacce — 68 gacoB (2 Jaca B HEeI0), B 9
kiacce — 102 vaca (3 Jaca B HeJIIIO).

IIpemmaraemMsrii B mporpaMmme 1o Gpu3nKe mepedcHb 1a0OpaTOPHBIX PabOT M OMBITOB HOCHUT
PEKOMEHIATENLHBIN XapaKTep, YYUTEIb IeJaeT BEIOOP IMPOBEACHHUS JJaA0OPATOPHBIX PA0OT U OIBITOB C
y4ETOM MHIMBUIYAIEHBIX 0COOCHHOCTEH 00YYarOIIUXCs, CITUCKA KCIICPUMEHTAIBHBIX 33JaHHIA,
npeiaraeMbpIX B paMKaxX OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (hU3hKe.



COJEPXAHUE OBYYEHUSA
7 KJIACC

Pa3nen 1. ®u3uka u eé poJib B MO3HAHUHN OKPY KAIOIIEro MUPA.

®usnka — HayKa o pupoze. SApneHus npupoasl. PU3NvecKue SBISHIS: MEXaHMIECKUE, TeTUIOBBIE,
3JIEKTPUYECKHE, MaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckre BemnuuHbl. 3Mepenne pu3ndeckux BenudnH. Ouszudeckue npruoopsl. [lorpentHocTs
U3MepeHnid. MexxayHapoHasi CUCTEMA €IMHHILI.

Kak ¢usuka u gpyrue ecTecCTBEHHbIE HAYKH M3Yy4alOT MPUPOAY. EcTecTBeHHO-HAYYHBII METO
MO3HaHU: HAOJI0AeHUE, TIOCTAHOBKA HAYYHOTO BOIPOCA, BHIIBIKEHUE THIIOTE3, IKCTIEPUMEHT IO
MIPOBEPKE TUITOTE3, 00BsICHEHNE HabMomaeMoro sBieHusI. Onucanne GU3NIECKHUX SBJICHUHN C ITOMOIIBIO
MOJCIIEH.

Hemoncmpayuu.

1. MexaHn4eckue, TETOBBIE, dJEKTPUIECKIE, MATHUTHBIE, CBETOBBIE SIBIICHHSL.

2. ®wusnveckrie MPUOOPHI U MPOIIETypa MPSIMBIX N3MEPEHUIN aHATIOTOBBIM U UG POBBIM

npudopoM.

Jlabopamopnsie padomout u onvimot.

Omnpe/eneHre ekl IeIeHUs Kbl U3MEPUTEIHLHOTO IprOopa.

N3mepeHne pacCTOSIHUM.

N3mepenne 00bEMa KUAKOCTU U TBEPOTO TEna.

Omnpenenenre pa3MepoB MaNTbIX Tell.

N3mepeHne TeMiepaTypsl IPU IOMOIIY KUKOCTHOIO TEPMOMETPA U AaT4YHUKA TEMIIEPATypBbI.
IIpoBenenue uccieqoBaHus MO MIPOBEPKE TUIOTE3bI: TANBHOCTH MOJIETA IAPHUKA, TYIIEHHOTO
TOPU30HTAIBHO, TEM OOJIbIIE, 4eM OOJIBIIIE BRICOTA ITyCKa.

Pazpnen 2. IleppoHadyasbHble CBelecHUSI 0 CTPOCHUH BellecTBA.

CTpOGHI/IC BCIIECTBA: aTOMBI U MOJICKYJIbI, UX Pa3MEPhI. OHI)ITI)I, AOKa3bIBAIOMIUEC TUCKPETHOC
CTpOEHHE BELIECTBA.

JBmxenne yactull BemecTBa. CBsI3b CKOPOCTH JABMKEHUS YACTHI] C TEMIIepaTypoii. bpoyHoBCcKkoe
nerxenue, 1uddysus. BzaumonelicTBUE YaCTHII BENIECTBA: IPUTSHKECHUE U OTTAIKMBAHHE.

ArperaTHble COCTOSHUS BEILIECTBA: CTPOSHUE Ia30B, KUAKOCTEH U TBEPIBIX (KPUCTAIITMUECKUX )
Ten. B3anMocBs3p MexTy CBOMCTBAMH BEIIECTB B PA3HBIX arperaTHBIX COCTOSHUSIX U UX
ATOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHAN BOJIBI.

Hemoncmpayuu.

1. HaGmoneHne 6pOyHOBCKOTO JIBHKEHUSL.

2. Habmonenue nuddysum.

3. HaOmoneHnue sBICHUA, OOBSICHSIOIINXCS MPUTHKEHUEM UM OTTAJIKMBAHUEM YaCTHI

BEIIIECTRA.

Jlabopamopnsie padbomout u onvimol.

1. OreHka auaMeTpa aToMa METOIOM PSJIOB (C MCIOJIb30BaHUEM (oTorpaduit).

2.  OmnpITH IO HAOJIOICHUIO TEIJIOBOTO PACITUPEHUS Ta30B.

3. OmbITeI 1O OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO IPUTSKEHHUS.

Paspnen 3. /IBu:keHue U B3auMoJelicTBHE TeJl.

Mexannueckoe ABmkeHue. PaBHOMepHOE 1 HepaBHOMepHOE ABIkeHue. CrkopocTh. CpenHsis
CKOPOCTb NIPH HEPABHOMEPHOM JIBHKEHHUH. Pacuér myTH 1 BpeMEHH JBUKEHHUS.

SIBnenne uHepuuu. 3aKoH HHEPLNHU. B3aumoielicTBIE TeN KaKk MPUYMHA U3MEHEHNS CKOPOCTH
JIBIKEHHS Tell. Macca Kak Mepa WHepTHOCTH Tena. [ImoTHocTs BemecTBa. CBSA3b MIIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIIECTRA.

Cuna kak XapakTepuCTHKa B3aumojeiicTsus Ten. Cuia ynpyroctu u 3akoH ['yka. 3Mepenue
CHJIBI C IIOMOIIIBIO JUHAMOMETPA. SIBnenHune TAroTeHus u cuna Tshkect. Cria TSHKECTH Ha Apyrux
ruranerax. Bec Tena. HeBecomocTs. CrioskeHue cuil, HaNpaBieHHBIX 110 OAHOHN MPSMOI.
PaBHogelicTBytomas cwit. Cuna TpeHus. TpeHue CKobKEHUs U TpeHre Nokos. TpeHne B mpUpoJe U
TEXHHKE.

Hemoncmpayuu.

1. HabmrogeHne MexaHHYeCcKOTro ABMKEHUS Tema.

A



SIS

M3Mepenne ckopoCcTH MPSIMOJIMHERHOTO JIBUKEHUSI.
Habmronenue siBieHUsT MHEPITAH.

HaGuroienue u3MEHEeHUsI CKOPOCTH TIPU B3aUMOJICHCTBUH TEI.
CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO Tell.

CrnoxeHue crJjl, HalpaBJIEHHBIX IO OAHOMN MPSMOM.

./Ia6opam0pnbte padomul u onvimol.

1.

(9%

Onpe/ieieHue CKOPOCTH PaBHOMEPHOTO JIBMXKCHUS (IIApUKa B XKHUIKOCTH, MOJICITH
AIEKTPUYECCKOT0 aBTOMOOWIIS U TaK Jajiee).

Omnpenenenne cpeaHel CKOPOCTH CKOJIBXEHHS OpyCKa FUTH IIapHKa 110 HAKIIOHHON TTOCKOCTH.
Omnpe/eneHre IOTHOCTH TBEPIOTO TEa.

OMNBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD PacTsHKEHUS (e opMaliiu) MpyKUHBI OT
MPUII0KEHHOMN CUIIBL.

OMNBITHI, JEMOHCTPUPYIOIINE 3aBHCUMOCTD CHJIBI TPEHHSI CKOJIBKEHHUS OT Beca Tea U
XapakTepa CONPHUKACAIOMINXCS TOBEPXHOCTEH.

Pasnen 4. laBiieHue TBEPABIX TeJ, JKUAKOCTEH M ra3oB.

Jasnenne. CriocoObl yMEHbBIIIEHUS U YBEIWUCHHS JaBieHus. JaBierne ra3a. 3aBHCUMOCTh
JaBJIeHUA ra3a oT 00béMa, TeMneparypsl. [lepenada napneHus TBEPABIMU TeIaMHU, )KUIKOCTSIMH U
razamu. 3akoH [lackans. [ITHeBMaTHUeCKre MAIIMHBL. 3aBUCUMOCTD AaBIICHUS KAAKOCTH OT TITyOHHBI.
I'mapocrarnueckuit mapanokc. Coobmarommecs cocynbl. [ mapaBmndeckie MEXaHU3MEI.

ATtMocdepa 3emnu u atMmocepHoe nasinenue. [I[pHurHbI CyIecTBOBaHUS BO3AYIIHOW 000J0UYKH
3emun. OnbiT Toppuuein. 3Meperue atMochepHOro AaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO
JTABJICHUS OT BBICOTHI HaJI ypoBHEM Mops. [IpnOops! st m3mepeHus: aTMOC(hEPHOTO TaBICHHMS.

JeiicTBre KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tell0. BeITanmkuBaromias (apXxuMeaoBa) cuia.
3akoH Apxumena. [lnaBanue ten. Bo3nyxomnnaBanue.

JHemoncmpayuu.

1. 3aBHCHMOCTb JaBJIECHUS raza OT TEMIEPATYPHI.

2. llepenaua gaBneHUs KUIAKOCTBHIO U Ta30M.

3. CooOmaronmecs CoCybl.

4. TugpaBnuueckuil mpecc.

5. TlposBnenue neiicTBUst aTMOC(HEPHOTO JAaBICHUSI.

6. 3aBHCHMOCTH BBITAJIIKMBAIOIIEH CUIIBI OT 00BEMA MOTPYKEHHON YaCTH Tea U TUNIOTHOCTH
KHUJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOUIEH CHUIIbI BECY BHITECHEHHOU HKUAKOCTH.

8. YcnoBue maBaHus TeN: IJIABaHUE WIN MOTPY)KEHUE TeJ B 3aBUCIMOCTH OT COOTHOILEHUS

IUIOTHOCTEH Tella 1 KHUIKOCTH.

Jlabopamopnsie padbomost u onvimol.

1.

2.

(98]

5.

HccnenoBanue 3aBHCUMOCTH Beca Tesa B BOjIe 0T 00bEMa MOrpyKEHHOH B KHIKOCTh YaCTH
Tena.

Onpenenenne BBITAIKUBAIOIIEH CHIIBL, JEMCTBYIOIIEH Ha TEO, IOIPYKEHHOE B )KHJIKOCTD.
[TpoBepka HE3aBUCHMOCTH BHITAJIKUBAIOIIEN CUJIBL, IEUCTBYIOLIEN HA TEJIO B KUJIKOCTH, OT
Macchl TeJa.

OnBITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD BBHITAIKMBAIOLIEH CHJIBI, IEHCTBYIONIEH HA TEJIO B
KHUJIKOCTH, OT 00BEMa OTPYKEHHON B KUAKOCTD YaCTH TeJla M OT TNIOTHOCTH KHUIKOCTH.
KonctpyupoBanne apeoMeTrpa WM KOHCTPYUPOBAHUE JIOJKHU U OIIpeeieHue eé
IPy30N0AbEMHOCTH.

Pa3nen 5. Padota u MOIIHOCTB. DHeprus.

Mexannueckas pabora. MomHoCTb.

IIpocTeie MEXaHU3MEL: pbIvar, 6JI0K, HAKJIOHHAS IIOCKOCTh. [IpaBuiio paBHOBECHS phIyara.
[IpumeHeHne npaBuiia paBHOBECHUS peiyara K 0JoKy. «3osotoe npasuinoy» mexanuku. KI1J] mpocteix
MEXaHU3MOB. Hpocnﬂe MEXaHU3MBbI B 6I)ITy 1 TCXHUKE.

Mexannueckas OHEprus. Kunernueckas u NMOTECHUMAJIbHAsA SOHCPT . HpeBpameHMe OIHOT'0O BUJa
MEXaHMUYECKON SHEPTHH B IPYroil. 3aKOH COXpaHEHMSI SHEPTHUH B MEXaHHKE.

Jemoncmpayuu.

1.

IIpumepsl IPOCThIX MEXaHU3MOB.

Jlabopamopusie padbomul u onvimel.



1. Omnpenenenre pabOTHI CHIIBI TPEHUSI IIPH PABHOMEPHOM JIBIKEHHUH TeJa M0 TOPU30HTATBHON
MTOBEPXHOCTH.
2. MHccnenoBanue yciaoBHUil paBHOBECHS pblyara.
3. Usmepenue KIIJ] HAKIOHHON MITOCKOCTH.
4. W 3ydeHne 3aKOHA COXPaHEHHUS MEXaHUIECKOU YHEPTHU.
8 KUIACC

Paspnen 6. TenJioBble siBJICHUS.

OCHOBHBIE TTOJIOKEHUS MOJIEKYJIAPHO--KHHETHYECKOW TEOPHH CTPOSHUS BelecTBa. Macca u
pa3Mepsl aTOMOB U MOJIeKyJ1. OTIBITHI, TOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KHUHETHYECKOM TeopuHu.

Mogenu TBEpAOTO, KUAKOTO M Ta3000pa3HOT0 COCTOSHUN BemecTBa. Kprucrammueckue u
amopdubie Tena. OObsICHEHHE CBOMCTB ra3oB, )KUAKOCTEH U TBEPIBIX TNl HA OCHOBE TIOJIOKECHHUH
MOJIEKYJIApHO--KUHETHYeCKON Teopuy. CMaunBaHKUe U KaIWIIIPHBIE ABJIEHUS. TemIoBoe paciipeHue u
cxarue.

Temmnepatypa. CBsI3b TEMITEPATYPhI CO CKOPOCTHIO TETUIOBOTO JBM)KEHUS YacTUIl. BHyTpeHHs s
sHeprus. CrocoObl M3MEHEHHsT BHYTPEHHEW SHEPrUH: TeIUIonepeaada U coBepiIieHre padoThl. Busl
TeIUIoNepeadu: TeTUIONPOBOAHOCTh, KOHBEKIINS, U3ITyICHHUE.

KommuecTBo TemmoTel. Y aenpHas TeI0EMKOCTh BEIIECTBA. T eTmI000MeH 1 TeTIOBOE paBHOBECHE.
YpasHenue TemoBoro 6ananca. [lnaBnenue n oTBepieBaHNe KPUCTAITMYECKUX BEILIECTB. Y AeIbHasA
TeruIoTa 1anieHus. [lapoobpaszoBanue u konaeHcanus. Mcnapenue. Kunenue. Y aenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTh TEMITEPATYPHI KUTICHHS OT aTMOC(HEPHOTO JTaBICHHS.

Brnaxxnocts Bo3yxa.

OHeprus ToIIMBa. Y AeTbHAasl TEIIOTa CTOPaHMSL.

[Tpuanumet padoTe! TerioBbix asurateneid KI1/[ terutoBoro neurarens. TemmoBsle IBUTAaTENH |
3allUTa OKPY>KAIOLIEH Cpelibl.

3akoH COXpaHCHHA U MPEBpAIICHHA SHCPIYU B TCIIOBBIX IIPOLECCaX.

Hemoncmpayuu.

Habmroienne O6poyHOBCKOTO JIBHKEHHSL.

HaGmonenue nuddysum.

HaOiroieHue siBjicHUI CMauMBaHUs U KalWUISIPHBIX SIBJICHUH.

HaburoieHue TerioBoro paciiupeHus Tel.

W3menenue naBieHns ra3a npu N3MEHEHNH 00bEMa W HATPEBAHUY WIIH OXJIAXKICHUH.

[IpaBuiia u3MepeHUs: TEMIIEPATYPhI.

Bune! terutonepenayn.

OxJakAeHue MpU COBEPLICHUH PaOOTHI.

Harpesanue npu coBepiieHUH pabOThl BHEITHUMHY CHIIAMHU.

10 CpaBHeHHE TEIUNIOEMKOCTEN pa3TUYHbIX BEIIECTB.

11. HaOmroneHue KAIEHUS.

12. HaGnroeHne moCTOsHCTBA TEMIIEPaTyphl IPH IUIABJICHHH.

13. Moenu TEeIIOBEIX IBUTATEIECH.

Jlabopamopnsie pabomout u onvimol.

OnbITH! IO OOHAPYKEHHIO JCHCTBUS CHII MOJIEKYJISIPHOTO MPUTSDKEHUSL.

OnBITHI 110 BRIPAITMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM MITH caxapa.

OnbITH 10 HAOMIOACHUIO TEIUIOBOTO PaCIIUPEHHS T'a30B, KUIKOCTEH U TBEPABIX TE.

Omnpenesnenue qaBiieHUs BO3AyXa B OaJUIOHE HIMTPHLIA.

OHBITBI, JAEMOHCTPUPYIOHIUEC 3aBUCUMOCTE JaBJICHUA BO3ayXa OT €ro O6’béMa 1 Harp€BaHUs:A

WNIN OXJIAXICHUS.

[IpoBepka runoTe3sl TMHEHHOM 3aBUCMOCTH JJIMHBI CTOJIOMKA KUIKOCTH B

TEPMOMETPUIECKON TPyOKe OT TeMIepaTyphl.

7. HaOmroneHne n3MEeHEHNsI BHYTPEHHEH SHEPryH Tella B pe3ysIbTaTe TeIuionepeaadl u padoThl

BHEIIHHUX CHJI.

UccnenoBanue siBieHUs TEMI000MEHa IPU CMEIIMBAaHUU XOJOJHON U TOpsSYer BOJBI.

9. Omnpenenenne KOIUIECTBA TEIJIOTHI, MOTYYEHHOTO BOJIOH MTPH TEIUIOOOMEHE C HATPETHIM
METAJTHYECKUM IFITHHAPOM.
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10. Onpenenenue yaeIbHON TEIUIOEMKOCTH BEIIECTRA.

11. UccnenoBaHue npoliecca ucnapeHusl.

12. Onpenenenre OTHOCUTENBHOM BIaXKHOCTH BO3TyXa.

13. Onpenenenre yaeabHON TEIUIOTH IUIABIEHUS JIbAA.

Pasznen 7. DnekTpuyeckne U MAarHUTHbBIE SIBJICHUSI.

Onexrpuszanus Ten. J[Ba pona 3JeKTpHUUECKUX 3apsaaoB. BzanMoneiicTBre 3apsHKeHHBIX Tell. 3aKOH
Kynona (3aBHCHUMOCTb CHJIBI B3aUMOJICHCTBUS 3apPsDKEHHBIX TeJl OT BETMYHMHBI 3apsIIOB U PACCTOSIHUS
MEXTy TEeJIaMH).

Onextpuueckoe nose. Hanpsxk€HHOCTH 3nekTpuyeckoro nois. [Ipunimn cynepno3uunu
JIEKTPUYECKHX TOJIEH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu anexTpuyeckux 3apsioB. DIeMEHTapHbIN dNeKTpuuecKuil 3apaa. CTpoeHue atoma.
[IpoBOIHUKY U IUAIEKTPUKHU. 3aKOH COXPAHEHHS JIEKTPUIECKOT0 3apsiia.

OneKTpUYECKUil TOK. Y CIOBHS CYIIECTBOBAHUS JIEKTPUUECKOT0 TOKA. FICTOUHNUKH OCTOSITHHOTO
ToKa. JIeHCTBUS MEKTPUIECKOTO TOKa (TEIIOBOE, XHMUIECKOE, MATHUTHOE). DIEKTPHYECKHUI TOK B
KHUIKOCTAX U Tra3ax.

Onektpuyeckas uemnb. Cuiia Toka. DnekTpuueckoe HanpsbkeHne. ConpoTUBRIEHUE TPOBOIHUKA.
VnenbHOe conpoTuBiieHHe BemlecTBa. 3akoH Oma it yuacTka 1ienu. [locienoBarensHoe U
napajieIbHOe COEIUHEHNE TPOBOAHUKOB.

PaboTta 1 MOIITHOCTH AIeKTprudecKoro Toka. 3akoH Jxoyms—JIenna. DnekTpudeckre Iend u
NOTPeOUTENHN dNEKTPUIECKON 3Heprun B ObITy. KopoTkoe 3aMbikaHue.

[TocrosiHHbIE MarHuTHl. B3anMo1elicTBUE TOCTOSIHHBIX MarHUTOB. MaraHuTHoe noJie. MaroHutHoe
nosie 3eMJIM U €ro 3HaueHue Uisl )Ku3HU Ha 3emuie. OnbIT OpcTena. MarHuTHOE NOJ€ 3JIEKTPUIECKOTO
ToKa. [I[puMeHeHne 31eKTpOMarHuToB B TeXHUKe. JleficTBHe MarHUTHOTO TOJIsl Ha IPOBOIHUK C TOKOM.
ONeKTpOoABUraTellb MOCTOSIHHOTO TOKa. Vcronb30Banne 37eKTpoABUraTeNiei B TEXHUUECKUX YCTPOMCTBAax
Y Ha TPAHCIIOPTE.

Onbitel @apanes. SABneHne A1eKTpOMarHuTHOW nHAYKIuK. [IpaBuso JleHna. DaexkTporeneparop.
CriocoObl MOTYYEHUS IIEKTPHUECKON SHEPTHU. DIEKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX HCTOYHUKAX
SHEPTUH.

Jemoncmpayuu.

1. DOnexTpu3aius Tel.

JIBa posia aneKTpHUUecKrX 3aps0B U B3aUMOIEUCTBUE 3apsyKEHHBIX TEIl.
YCTpORCTBO U IEHCTBHUE IEKTPOCKOIIA.

OJeKkTpocTaTunieckas HHIYKLHSL.

3aKOH COXPAaHEHUS DIEKTPUUECKUX 3aPSAI0B.

ITpOBOOHMKH U TUBTIEKTPUKH.

MopaenupoBaHre CHIOBBIX JTUHUHN 3JIEKTPHYECKOTO OIS,

M cTOYHMKYN TIOCTOSIHHOTO TOKA.

JelicTBHS 3IEKTPUYECKOTO TOKA.

10. DnexTpuuecKuil TOK B JKUJKOCTH.

11. T"a30BbIit pazpsi.

12. V3MepeHue Cribl TOKa aMIIEPMETPOM.

13. V3MepeHue aIeKTpUUeCKOro HaNpsHKEHNS BOJIBTMETPOM.

14. Peoctar u Mara3uH COPOTUBIICHU.

15. B3aumojeiicTBiE ITIOCTOSTHHBIX MAarHUTOB.

16. MoaenupoBaHie HEBO3MOKHOCTH Pa3JieJIeHHsI TOJFOCOB MarHUTA.
17. MoaenupoBaHUE MAarHUTHBIX MOJIEH MOCTOSIHHBIX MArHUTOB.

18. OmpIT Opcrena.

19. MarauTtHOE TI0JIe TOKa. DJIEKTPOMAarHmT.

20. [JelicTBHEe MarHUTHOTO MOJS HA MPOBOJIHUK C TOKOM.

21. DneKTpoABUTaTENb MOCTOSIHHOTO TOKA.

22. VccnenoBaHue SIBICHUS JIEKTPOMAarHUTHOW WHAYKIIWH.

23. Omnsitel Dapajes.

24. 3aBUCHMOCTb HaIIpaBJICHUS] HHAYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BOSHUKHOBEHHUS.
25. DneKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopusie padbomul u onvimul.
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OnbITHI 10 HAOIIOACHUIO AIEKTPU3ALUY TeJl UHIYKIKEH U IIPU CONPUKOCHOBEHUH.
HccnenoBanue neHCTBUS 3IEKTPUUECKOTO IO Ha IIPOBOAHUKU U TUIJIEKTPUKH.
COopka 1 ipoBepKa pabOoThI ANEKTPUIECKOH LETH TOCTOSHHOTO TOKA.
N3mMepenue u peryianupoBaHue CUIIBI TOKA.
W3mepeHue u peryimpoBaHye HAIPSKCHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYILIETO YEPE3 PE3UCTOP, OT CONIPOTUBIICHHUS
pe3UCTOpa U HANPSKEHMsSI HA pEe3UCTOpeE.
7. OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb JIEKTPUUYECKOTO COIIPOTUBIICHUS IIPOBOAHUKA OT
€ro JUIMHBI, IIJIOIAH [ONIEPEeYHOro CeUeHHs U MaTepuana.
8. IIpoBepka mpaBuiia CI0KEHUS HANIPSHKEHUH TPU MOCIEI0BATEIbHOM COETUHEHNUH IBYX
PE3UCTOPOB.
9. IlpoBepka mpaBuia AJis CUIbI TOKA IIPU HapauIeIbHOM COSAMHEHHH PE3UCTOPOB.
10. Ompenenenue pabOTHI IEKTPHUUECKOTO TOKA, UAYIIETO Yepe3 Pe3nucTop.
11. Onpenenenre MOUTHOCTH 3IEKTPUYECKOTO TOKA, BBIIEISIEMOI Ha PE3UCTOpE.
12. HccaenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepe3 JIaMIIOUKY, OT HAIPsDKEHUS Ha HEH.
13. Onpenenenue KIIJI narpesatesns.
14. I/ICCHCI[OBaHI/IC MarguTHOro BSaHMOI[CfICTBHSI IIOCTOSAHHBIX MAarHuTOB.
15. M3y4eHue MarHuTHOT'O MOJISl IIOCTOSIHHBIX MarHUTOB NPU X OOBEANHEHNUHU U Pa3Ie/ICHHUH.
16. UccnenoBanne AEWCTBUS SNEKTPHUECKOTO TOKA HA MATHUTHYIO CTPEIKY.
17. OnbITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTH CHJIBI B3aUMOJACHCTBHUS KaTYIIKH C TOKOM U
MarnuvTa OT CHUJIbl TOKAa W HAIIpPaBJICHUA TOKa B KaTYLIKC.
18. M3yudeHue neiCTBUS MArHUTHOIO MOJISI HA POBOJHUK C TOKOM.
19. KonctpyupoBanue u u3yueHue padboTsl JIEKTPOABUTATENS.
20. Uzmepenue KII/] anexTpoaBUraTeIbHON YCTaHOBKH.
21. OnsITEI IO HCCIETOBAHUIO ABJIEHUS dJIEKTPOMArHUTHON MHIYKIIUH: UCCIETOBAaHUE N3MEHEHHM
3HA4YCHUS U HAlPaBJICHHUS HHIYKIIMOHHOTO TOKA.
9 KJIACC
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Pa3nen 8. Mexannuyeckue siBJICHHSA.

Mexanndeckoe aBwkeHne. MatepuanpHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBW)KEHUS. PABHOMEPHOE MPSIMOJIMHENHOE JIBMKeHUE. HepaBHOMEPHOE MPAMOJIMHENHOE
nBkeHue. CpeaHsisi ¥ MTHOBEHHAsI CKOPOCTh TeNa MPU HEPABHOMEPHOM JIBHKEHUU.

Yckopenune. PaBHoyckopeHHOE npsiMoiInHeiHOe aBkeHne. CBoOoaHoe najaeHue. OTbITh
lNanunes.

PaBHOMEpHOE NIBIKEHHE TI0 OKPYKHOCTH. [lepronx n yactora oOpamenns. JInHelHas u yriaoBas
ckopocTu. LleHTpocTpeMUTENbHOE YCKOPEHUE.

Ilepabiit 3axkoH HeroToHa. Bropoii 3akoH Herotona. Tperuit 3akon HetotoHa. [TpuHnmn
CYTEepIO3HUIINN CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Cuiia TPEHUS CKOJIbKEHHUSI, Crila TPEHUS TTOKOs,
JIpyTHe BUIBI TPEHUSI.

Cuna TSKeCTH 1 3aKOH BCEMUPHOTO TSATOTEHHA. Y CKOpeHHe CBOOOIHOTO MajeHus. J{BIkeHne
rtaneT Bokpyr ConHua. [lepBas kocMHuueckas ckopocTs. HeBecoMocTs 1 meperpysKku.

PaBHOBecue marepuanbHOU TOYKU. AOCOMIOTHO TBEPI0E Teno. PaBHOBecHe TBEPIOTO Tena ¢
3aKpEIIEHHON OChI0 BpaleHusa. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmmynec Tena. I3menenne ummnyinbsca. Mmmynbe cuitbl. 3aKOH COXpPAHEHUS NMITYJIbCA.
PeaxTuBHOE BHXKEHHUE.

Mexanunueckasi paboTa 1 MOIIHOCTh. PaboTa cHIT TsbKeCTH, yIpYrocTH, TpeHus. CBsI3b SHEPTHH U
pabotbl. [loTeHIIMaNBHAS SHEPTHS TeNa, IOIHATOTO HaJl TOBEPXHOCTHIO 3eMITH. [oTeHIIMaIbHAS SHEPTUs
cxaroi npyxxuHsl. Kunetnueckas sneprus. Teopema 0 KUHETUUECKOH SHEPrUuu. 3aKOH COXPAHEHUS
MEXaHUYECKOUN SHEPTHH.

Hemoncmpayuu.

1. HaGmoneHne MEXaHUYEeCKOro ABMKEHHMS TeJla OTHOCUTENLHO Pa3HBIX TEJI OTCUETA.

2. CpaBHeHMeE ITyTeH U TPACKTOPHUI JBUKEHHS OJTHOTO U TOTO XK€ Tela OTHOCUTEIBHO Pa3HbIX TEI

OTCUérTa.
3. H3mepeHne CKOPOCTH U YCKOPEHUS MPSIMOIMHEHHOTO ABIKEHUSI.
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7.
8.
9

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

HccnenoBanne mpu3HAKOB PAaBHOYCKOPEHHOTO ABMKEHUSI.

Habmronenue nBMKeHHS Tella 0 OKPYIKHOCTH.

HaGnroenue MexaHHUYSCKUX SIBJICHUH, IPOUCXOIANINX B ccTeMe oTcuéra « Tenexkay npu eé
PaBHOMEPHOM U YCKOPEHHOM JBM)KCHUU OTHOCUTEJIBHO KaOWHEeTa (PU3UKY.
3aBUCHMOCTH YCKOPEHUS TeJla OT MACCHI TeJla U NEHCTBYIOMIEH Ha HETO CHIIBL.
Habmonenue paBeHCTBa CHIT TP B3aUMOJICHCTBHUH TEII.

N3menenue Beca Tena mpu yCKOPESHHOM JIBHKCHUU.

Ilepenaua nmmynbca npu B3aUMOJEHCTBUHU TEN.

IIpeobpazoBanmsi SHEPTUH MTPH B3AUMOICHCTBUHN TEII.

CoxpaHeHue UMITyJIbCca MPU HEYTPYTOM B3aUMOICHCTBUU.

CoxpaHeHHE UMITYJIbCa TPH a0COJIOTHO YIIPYTOM B3aHMMOICHCTBUH.

Habmroenne peakTHBHOTO ABMKEHUS.

CoxpaHeHre MEXaHUIECKOW SHEPTUU TIPU CBOOOTHOM MaICHUU.

CoxpaHeHHe MEXaHUYCCKOW SHEPTUH MPU JABMXKCHHUH TeJa MOl ICUCTBUEM Py KUHBI.

Jlabopamopusie padbomul u onvimel.

1.

2.
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10.

11.

KoncTpynpoBanue TpakTa 1UIsl pa3roHa U JaJbHEHIIero paBHOMEPHOTO IBIKCHHS [IIapHKa
WIN TCICKKH.

Omnpenenenue cpeHel CKOPOCTH CKOJIBXEHUs OpyCKa WIIM JBIKSHUS [IapHUKa 110 HAKIOHHOM
TUTOCKOCTH.

OnpeneseHne yCKOPEHHUS Tela IPU paBHOYCKOPEHHOM JBM)KEHHH 1O HAKIIOHHOW TIIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JIBHKEHHUH 0€3
Ha4yaJIbHOU CKOPOCTH.

[TpoBepka rumoOTE3BI: €CIIH IPU PAaBHOYCKOPEHHOM JIBKCHUH 03 Ha4allbHON CKOPOCTH Iy TH
OTHOCATCA KaK pAa HEUYETHBIX qHrCeyl, TO COOTBECTCTBYIOIIHE IPOMEIKYTKH BPEMECHU
OJTMTHAKOBEI.

HccnenoBanue 3aBUCHMOCTHU CHIIBI TPEHHUS CKOJIBKEHHUS OT CHIIBI HOPMAJIBHOTO TaBJICHUSL.
Omnpenenenue ko3 duirenTa TpeHUs CKOIBKEHUS.

Onpenenenure xECTKOCTH MPYKUHBI.

Omnpenenenne pabOThI CHIIBI TPEHHS IIPH PABHOMEPHOM JIBU)KEHHH TEJIa 110 TOPU30HTAIBHON
TIOBEPXHOCTH.

Onpenesnenne paboThI CUITBI YIIPYTOCTH TIPH MOIBEME Ipy3a ¢ UCTIOJIL30BAaHHEM
HETIOIBIYKHOTO ¥ TIOJIBHYKHOTO OJIOKOB.

M3ydeHne 3aKoHa COXpaHEHUS SHEPTUH.

Pa3nen 9. Mexanudyeckne KoJjie0aHHUs M BOJIHBI.

KonebarensHoe nemkenne. OCHOBHBIE XapaKTEPUCTUKH KOJeOaHWH: TIEpHO/I, 9acTOTa,
aMIuIATy1a. MareMaTHIecKui U Py KUHHBIN MasTHUKY. [IpeBpaienue sHeprum mpu KoaedaTeIbHOM
JIBYDKCHUU.

3aryxaromue kojieOanus. BeinyxaeHHbie kojeOanus. Pe3onanc. MexaHU4YeCKUe BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH. IIpooibHBIE U MONIEpEeYHbIe BOJIHBL. [[1HA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHusl. MexaHM4eCKHUEe BOJIHBI B TBEPJIOM TEJIE, CEHCMHUYECKUE BOJIHBI.

3Byk. ['poMKoCTh 3ByKa U BhicoTa ToHA. OTparkeHue 3Byka. IH(pa3ByK U yJIbTpa3ByK.

Jemoncmpayuu.

1. HaGmonenue xoneGaHU Tex MOJ IEHCTBUEM CHIIBI TSDKECTH U CUIIBI YIIPYTOCTH.
2. HaGmonenue kojaeOaHui Tpy3a Ha HUTH U HA MIPY)KHUHE.

3. HaOmoneHnue BBIHYXKICHHBIX KOIEOaHUH U Pe30HAHCA.

4. PacnpocTpaHeHue NPOAOJIBHBIX U TONEPEUHBIX BOJIH (HA MOJIEINN).

5. HaOmonenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHH pe30HaHC.

Jlabopamopnsie pabomost u onvinol.

1.
2.
3.

OnpejiesieHre YacTOTHI U TIEPHO/IA KOJIeOaHUH MaTeMaTHIEeCKOTO MasTHUKA.

OnpejesieHre YacTOTHI U TIEPHO/Ia KoJieOaHUH TPYKUHHOTO MasTHUKA.

HUccnepoBanne 3aBUCUMOCTH IEpro/ia KoineOaHNi MOIBEIIEHHOTO K HUTH I'Py3a OT JJIHHBI
HUTH.

HccnenoBanue 3aBUCUMOCTH TIeproJia KOJIeOaHNH MPYKUHHOTO MasiTHUKA OT MacChl Ipy3a.



5. ITlIpoBepka HE3aBUCHMOCTH MEpHOAa KOJIeOaHH rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl
rpy3a.
6. OmbITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD NEpHOa KoeOaHUi MPYKWHHOTO MasiTHUKA OT
MAaccChl Ipy3a 1 KECTKOCTH NMPYKUHBI.
7. W3mepenwne ycKopeHHs] CBOOOIHOTO TaIeHUsI.
Paznen 10. DiiekTpoMarHuTHOE 1M0JIe M 3JIeKTPOMATHUTHbBIE BOJIHBI.
ONeKTpOMarHuTHOE NoJje. DIEeKTPOMarHuTHbIE BOJHBI. CBOMCTBA AIEKTPOMArHUTHBIX BOJIH.
[Ikama 37eKTpOMarHuTHBIX BOJIH. VcTionp30BaHne 3IEKTPOMArHUTHBIX BOJH JIISI COTOBOM CBSI3H.
DnexTpoMarauTHas npuponaa ceera. CKopocTs cBeTa. BOTHOBBIE CBOWCTBA CBETA.
Hemoncmpayuu.
1. CgoiicTBa 37€KTPOMAarHUTHBIX BOJH.
2. BonHOBBIE CBOIICTBa CBETA.
Jlabopamopnuie pabomost u onvinol.
1. H3ydeHue cBOMCTB 3JEKTPOMArHUTHBIX BOJH C MIOMOIIBIO MOOHIBHOTO TeneoHa.
Pa3nen 11. CBeToBbIe sIBJIEHHS.
JIyueBas mogens ceeta. Mcrounuku cBeta. [IpsamonuHeitHoe pacopocTpaHeHHe cBeTa. 3aTMEHUS
Comnna u Jlynsl. Otpaxkenue cBeta. [lnockoe 3epkano. 3akoH OTpakeHHsI CBETA.
[IpenomieHnue cBeta. 3akoH npesoMiIeHHs cBeTa. [lonHoe BHyTpeHHEE OTpaXKECHUE CBETA.
Hcnonp3oBaHue MOIHOTO BHYTPEHHETO OTPAKECHHUS B ONITHYECKIX CBETOBO/IAX.
Jlunza. Xox iaydeit B aun3e. OnTHueckas cucreMa goroarnmapaTa, MUKPOCKOIIa U Tejieckorna. a3
KaK OINTHYEeCKas cucTeMa. biim3opykocTh U JaTbHO30PKOCTb.
Paznoxxenune 6enoro cBeta B criekTp. OnbiTel HetoToHa. CrioykeHMe CIIeKTPabHBIX IIBETOB.
Hucnepcus csera.
Hemoncmpayuu.
[IpsiMmonuHEWHOE pacpoCTpaHEHUE CBETA.
OTpakeHue CBeTa.
[Nonmyuenue n300paXkeHHI B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.
OnTUYeCKUH CBETOBOI.
Xon nryueit B cobuparoiieii JuH3e.
Xox Jydell B pacCEenBarOIIEN JIUH3E.
[Nomyuenune n300paxeHU C TOMOIIBIO JIMH3.
9. Ilpunnun perictBus ¢oTroarmapara, MUKPOCKOTIA U TEIECKOTA.
10. Mopens rnaza.
11. Pa3nosxeHue 0enoro cBera B CIEKTP.
12. Tlomyuenue Georo CBeTa MpH CIOKEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopnuie pabomot u onvimol.
1. HccnenoBaHne 3aBUCHMOCTH YTJIa OTPayKEHHUS] CBETOBOTO Jy4a OT yrIjia MmaeHHs.
2. MHzydeHune XxapakTepUCTHK H300paKEHU MPEAMETa B IIIOCKOM 3epKale.
3. HccneagoBanue 3aBUCMMOCTH yIJla IPEIOMIIEHHUS! CBETOBOTO JIy4a OT YIJIa MaJIeHUs] Ha TPaHuLe
«BO3LyX—CTEKJION.
4. TlomydeHue n300paKEHUI ¢ TIOMOIIBIO COOUPAFOIIEH JIMH3EI.
5. Ompenenenne GOKYCHOTO pacCTOSHUS M OTITUYECKON CHIIBI COOMPAIOLIEH JINH3BI.
6. OnBITHI 11O Pa3JIOKEHHUIO OEJIOTO CBETA B CHEKTP.
7. OmBITHI 10 BOCTIPUATHIO LIBETA IPEIMETOB IIPH UX HAOIIIOJEHUH Yepe3 [IBETOBbIC (PUIILTPHI.
Pa3nen 12. KBanTOBBIC SIBJICHHS.
OnbiThl Pesepdopna u rutanerapras Mmozeib atoma. Mojens atroma bopa. Mcnyckanue n
MorJioleHue cBera arToMoM. KBaHThl. JInHeuaTbie CIeKTpPHI.
PagunoaktuBHOCTE. AJb(da-, OeTa- n ramma-uznydeHus. Ctpoenue atoMHoro siapa. HykmonHast
MOJIENh aTOMHOTO sJipa. M3oTonkl. PaguoaktuBHble peBpanieHus. [lepruos noiypacnaja aTOMHBIX sIEp.
SnepHble peakiu. 3aKOHBI COXpAaHEHHS 3apAI0BOTO M MAaCCOBOTO YHCEN. DHEPTHUs CBSI3U
aTOMHBIX siaep. CBsA3b Macchl ¥ dHepruu. Peakunu cuHresa u aenenus aaep. Mictounnku sHeprun
ConHua u 3BE31.
AnepHas sHepreruka. JIeHCTBUS paMOaKTUBHBIX U3IyYEHHUI HA )KUBbIE OPraHU3MBI.
Hemoncmpayuu.
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CrieKTpbl U3Iy4YEHUs U IOTJIOLICHHUS.

CrieKTpbl pa3In4HbIX ra3oB.

CuexTp Boziopoaa.

Habmonenue TpekoB B kamepe BuibcoHa.

Pabora cuéryrka HOHU3UPYIOIINX U3ITYICHUH.

Perucrpanus n3mydeHus IpUPOIHBIX MUHEPAIOB U IPOLYKTOB.

Jlaﬁopamopnbte pabomul u onvimol.

1. HaGnroneHne CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB M3ITyUICHUSI.

2. HccnenoBaHue TPEKOB: U3MEPEHUE YHEPTUHU YACTHULIBI 10 TOPMO3HOMY IIyTH (110

¢dororpadpusim).

3. H3mepeHue painoakTUBHOTO (OHA.

IoBTOpPUTETHHO-0000AIOIINIT MOTYJIb.

[ToBTOpHUTENBHO--0000IAIOIINI MOTYJIb IPETHA3HAYEH AJISl CHCTEeMAaTH3aluu 1 0000ILeHHs
MPEIMETHOTO COICPKaHMA M OTBITA AEATEILHOCTH, IPUOOPETEHHOTO TIPU U3YUYEHHH BCETO Kypca
¢bu3uKy, a TaKKe I IOATOTOBKH K OCHOBHOMY I'OCYIapCTBEHHOMY 3K3aMeHY 10 (pHU3HKe IS
00y4aronmxcs, BEIOPABIINX ATOT YUeOHBIH IIpeIMeT.

HpI/I HN3YUYCHHUU JAaHHOT'O MOAYJIA pPCAIU3YIOTCA U CUCTEMATU3UPYIOTCA BUABI ACATCIbHOCTH, HA
OCHOBE KOTOPBIX 00€CIEeUNBAETCS TOCTHXKEHHE NPEAMETHBIX M METAlPEIMETHBIX ITaHUPYEMBIX
pe3yabpTaToB 00yUeHus, popMHUpyeETCs eCTECTBEHHOHAYYHAsi TPAMOTHOCTh: OCBOCHHE HayYHBIX METOLOB
Hucciea10BaHuA SIBJICHUI IpUupoOabl U TEXHUKH, OBJIaICHUC YMCHUAMU O6’L$ICH5[TI) (I)I/ISI/I‘ICCKI/IC SIBJICHUS,
IMPUMCHSIS TTOJIYUCHHBIC 3HAHUA, pEIIAaTh 3ala4i, B TOM YHCJIC KAYCCTBCHHBIC U OKCIICPHUMCHTAJILHBIC.

[TpuHIMIIHATBEHO AEATENLHOCTHBIM XapaKTep JaHHOTO pasesia peaau3yeTcs 3a CUéT Toro, 4To
o6yqa}oumecsl BBITTOJIHAIOT 3aJaHus, B KOTOPBLIX UM NpEAiaracTcs:

Ha OCHOBC IMOJYYCHHBIX 3HAHUH pacrio3HaBaTbh U HAY4YHO O6T>SICH$1TB (I)I/I3I/I‘ICCKI/IG SIBJICHUS B
OKpY>Karollel MPUPOAE U MOBCEIHEBHOM KU3HMU;

UCIIOJIb30BaTh HAY4YHbIE METO/IbI MCCIIEIOBAHUS (PU3MUYECCKUX SIBJICHUH, B TOM YUCIIE I IPOBEPKU
TUIIOTE3 U MOJYUCHUA TCOPECTUUCCKUX BBIBOJOB;

O6’b$[CH5[TI) Hay4YHbIC OCHOBLI HaI/I6OJ'ICC BaXXHBIX I[OCTI/I)KCHPIIZ COBPEMCHHBIX TCXHOHOFI/II;'I, Harpumep,
MPAaKTUYECKOTO UCTIOJIb30BAHMUS PA3IMYHBIX HICTOUHMKOB 3HEPTUH HA OCHOBE 3aKOHA MIPEBPALICHUS U
COXpaHCHHUA BCEX U3BCCTHBLIX BU/I0B OHCPIUU.

oUW



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30BAHMSA

W3ydenne Gpu3MKu Ha ypOBHE OCHOBHOT'O O0OIIEro 0Opa30BaHKs HAIIPABJICHO Ha TOCTHKCHUE

JIMYHOCTHBIX, METAIIPEAMETHBIX U IIPEAMETHBIX O6pa30BaTCHBHLIX PE3YIbTATOB.

B pesynbrate n3ydenns (U3UKH Ha YPOBHE OCHOBHOTO O0IIeTr0 0Opa3oBaHus y 00y4aromerocs

6yHYT C(bOpMHpOBaHI)I CJICAYIOUINEC JIMYHOCTHBIC PE3YJIbTAThI B YaCTH!

1) naTpHOTHYeCKOro BOCIIMTAHUS:

- IPOSIBIIEHNE MHTEpECa K HICTOPHU 1 COBPEMEHHOMY COCTOSIHUIO POCCHICKOH (pr3nveckoil HayKu;
- IEHHOCTHOE OTHOLICHHUE K JOCTIDKEHHSIM POCCUICKHUX YUEHBIX--(H3HKOB;

2) rpakJIaHCKOro W JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA

- TOTOBHOCTB K aKTUBHOMY y4YacTHIO B 00CYKJICHUHU OOLIECTBEHHO 3HAYMMBIX M 3THYECKHUX MPOOIIeM,
CBSI3aHHBIX C IIPAKTUYECKUM IIPUMEHEHNEM OCTIKCHUN (PU3HKHY;

- OCO3HAHHE BaXXHOCTH MOPATbHO--3THYECKUX IPUHIIMIIOB B I€ATEIBHOCTH YUYEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMSI:

- BOCTIPHATHE DCTETUUECKUX KauecTB (pU3nIeckoil Hayku: €€ rapMOHHMYHOTO IIOCTPOEHHS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NIO3HAHMSA:

- OCO3HaHME IICHHOCTH (PU3NYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTA IT03HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTUH, BAXKHEHUIEH COCTABIISAIOIIEH KyJIbTYPBI;

- pa3BUTHE HAyYHOH JII0003HATEIBHOCTH, HHTEpECa K UCCIIE0BATEILCKON NEATEIBHOCTH;

5) popmupoBanus KyJbTYpPbI 310POBbS M IMOLMOHAJLHOIO 0J1arONOTyYns:

- 0CO3HaHME IIEHHOCTH 0e30MacHOro 00pasa )KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MUPE,
Ba)KHOCTH TpaBUJI 0€30M1aCHOT0 MOBEICHHS Ha TPAHCIIOPTE, HA IOPOrax, € JEKTPHUECKUM U
TEIUIOBBIM 000pyIOBaHUEM B IOMALIHUX yCIOBUSX;

- ¢()OpMHPOBAHHOCTH HaBbIKA pPe(IIEKCUH, IPU3HAHUE CBOETO IIPaBa Ha OLIMOKY U TAKOI'0 K€ IpaBa
y JIpyroro 4ejoBeKa;

6) TPy10BOI0 BOCIIMTAHMSA

- aKTUBHOE Y4acTHE B PEIICHHH NPAKTUUECKUX 3a/1a4 (B paMKax ceMbH, 00pa30BaTeIbHOM
OpraHu3allii, TOpPoAa, Kpas) TEXHOJIOTHYECKOH M COLMabHON HANPaBICHHOCTH, TPEOYIOINX B TOM
qucie U GU3HYECKUX 3HAHUI;

- HHTEpEeC K NPAaKTHYECKOMY W3yUeHHIO Tpodeccuil, CBI3aHHbIX C (PHU3HKOIL;

7) 3K0JI0TUYEeCKOT0 BOCIIUTAHMS:

- OpUEHTAMs Ha MPUMEHeHne PU3MYECKUX 3HaHUH VIS pelIeH s 3aa4d B 00JacTH OKpYy Karolen
CpeJibl, IJIAHUPOBAHUS MTOCTYNKOB U OLEHKH UX BO3MOXHBIX MOCIIEICTBUH ISl OKPYXKAIOIIEH Cpelibl;
- OCO3HaHME TI00aJBHOT0 XapaKTepa HKOJIOIMYECKHUX MTPOOJIeM U IMyTeH X PELICHHS;

8) ajanTanuy K U3MEHSIIOIIMMCS YCJIOBUSIM COLIHAIBHOM M IPHPOIHOI cpeabl:

- OTPeOHOCTH BO B3aUMOJICHCTBUH IIPH BBHIIIOJHEHUH UCCIIEAOBAaHUN U IPOEKTOB (pr3ndIecKoit
HaIrpaBJICHHOCTU, OTKPBITOCTH OIIBITY U 3HAHUAM JIPYTUX;

- IOBBIICHUC YPOBHSA CBOEIl KOMIIETEHTHOCTH Hepe3 MPAKTHUCCKYIO ACATCIIbHOCTD,

- MOTPeOHOCTh B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4rcie GOpMyIUPOBATh UICH, TIOHSTHS,
THIIOTE3bI 0 pr3nYecKux 00BEKTaX U SBICHUSIX;

- OCO3HaHUE He(i)I/IHI/ITOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1aCTH (’pmnKI/I;

- IJIJAHUPOBAHHUE CBOETO PA3BUTHS B IPHOOPETEHUH HOBBIX (PU3NUECKUX 3HAHMIA;

- CTpeMJICHHE aHAJIM3UPOBATh U BRIABIATH B3aMMOCBS3U IIPUPOJIBI, OOIECTBA K SKOHOMUKH, B TOM
YHCIIe C UCIIOIb30BaHUEM (PU3NUECKUX 3HAHU;

- OLIGHKa CBOMX ACHUCTBHI C yUETOM BIUSHHS Ha OKPYKAIOLIYIO CPEY, BOSMOXKHBIX INTOOAIBHBIX
MOCJIEICTBHUM.

METAINIPEJIMETHBIE PE3YJIbTATBI

B pesynbraTe ocBOeHHUs IPOrpaMMBI 110 (pU3HKe Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHus y

06y‘1a}01uer0c;1 6y,ZLYT C(i)OpMPIpOBaHLI MeTalpeaAMETHbIC PE€3yJabTaThbl, BKIIIOYAIOIINE ITO3HABATC/IIbHBIC



YHUBEpCaIbHbIE YIeOHBIE AEHCTBHUS, KOMMYHHUKATHBHBIE YHUBEPCAIbHbIE YueOHbIE NeICTBUA,
PETYNATHBHBIE YHUBEPCAIbHBIE yUeOHbIE IEHCTBUSL.

Ilo3HaBaTe/ibHBIC YHHBepPCcAJbHbIC yYeOHbIe NeilicTBHSA

Ba3oBble JJornueckue AeicTBHUA:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBCHHBIC MIPU3HAKH O0HEKTOB (SIBICHUH);
yCTaHABJIMBATh CYNICCTBEHHBIM MPU3HAK KITACCH(HUKAIIUN, OCHOBAHUS [T 0000IICHHS U
CPaBHCHUS;

BBISBJISITh 3aKOHOMEPHOCTH M IMTPOTHUBOPEYHS B PACCMATPUBAEMBIX (DaKTaX, JaHHBIX H
HaOJFOICHUSIX, OTHOCAIIUXCS K (PU3UYECKUM SIBIICHUSIM;

BBISBJISITh TPUYUHHO--CJICICTBEHHBIC CBS3U MPH U3YYCHUHU (PU3NUCCKUX SBJICHUN U MPOLIECCOB,
JIeNaTh BBIBOJBI C UCIIONIL30BAHUEM JICTYKTHBHBIX U MHIYKTHBHBIX YMO3aKITIOUCHHH,
BBIJIBUTATh TUTIOTE3bI O B3aUMOCBSI3SAX (DU3MUYCSCKUX BEIHYUWH;

CaMOCTOSITETTFHO BEIOMPATh CrI0c00 pereHws yaeOHo! hu3ndecKon 3aadu (CpaBHEHHE
HECKOJIbKMX BapUaHTOB PELICHHUS, BEIOOP HAaHOO0JIee OAXOISIIETO ¢ YIETOM CAMOCTOSITEILHO
BBIJICIICHHBIX KPUTEPHUER).

ba3oBble ucciaenoBaTeabCKHE TeHCTBHUA:

MCIIOJIB30BaTh BOMPOCH! KaK MCCIEI0BATELCKIM HHCTPYMEHT ITO3HAHHUS;

MPOBOJMTH IO CAMOCTOSATENIFHO COCTABJICHHOMY IIJIAHY OIIBIT, HECTIOKHBIA (PU3UUECKUH
JKCIIEPUMEHT, HEOOIIbIIIOE UCCIIeI0OBaHNE (PU3UIECKOTO SIBIICHUS;

OLICHUBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTH WH(POPMAIIUIO, TOTYUICHHYIO B XOJI€
MCCIICIOBAHUS HIIH SKCIIEPUMEHTA;

CaMOCTOSITETIbHO (POPMYITUPOBATH OOOOIIEHHUS M BEIBOABI 110 pe3yJIbTaTaM MPOBEIEHHOTO
HaOJII0IeHHSL, OIIBITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXHOE JallbHeHIIee pa3BUTHE (PU3NIECKUX MPOLIECCOB, a TAKKE
BBIJIBUTATh MPETIONI0KEHHUS 00 X Pa3BUTHH B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pa6ora ¢ nundopmanueii:

NPUMEHSTh Pa3IHYHbIE METO/bI, HHCTPYMEHTBI U 3aMpPOCHI TIPU MOKUCKE U 0TOOpe HHPOPMAITUH
WK JAHHBIX C yYETOM TPEIONKEHHOHN yueOHO# (hU3HUecKoi 3a/1a4u;

aHaJIM3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIIPETHPOBATH HH(POPMAIIHMIO Pa3IMYHBIX BHIIOB U
(dhopM npecTaBICHMS;

CaMOCTOSITETIbHO BEIOUPATh ONTUMANIbHYIO (OPMY TIpeNCTaBIeHUS HHPOPMAIIH 1
WIUTIOCTPUPOBATh PeliaeMble 331a4i HECIIOKHBIMH CXEeMaMH, THarpaMMaMi, HHOH rpadukoii u
UX KOMOWHAIIUSIMU.

KOMMyHI/IKaTI/IBH])Ie YHUBEPCAJIBbHBLIC yqeﬁmﬂe I[eﬁCTBHH:

B X07Ie 00CyXIeHUs y4eOHOT0 MaTepraa, pe3yIbTaToB J1a00paTOPHBIX pabOT U MMPOEKTOB
3aJ1aBaTh BOIIPOCHI IO CYIECTBY 00CYKIaeMOM TEeMbI U BHICKA3bIBATh UJICH, HAIlCJICHHBIC HA
pelleHune 3a/1a4M U MoJifiepKaHne OJ1arokenaTeIbHOCTH O0IIeHuS;

COIOCTABJIATh CBOM CYXKICHUS C CYXKICHUSAMU IPYTHMX YYaCTHUKOB JHajiora, OOHapyKHBaTh
pasiuyre U CXOJICTBO MO3UIIHIA;

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;

myOJIMYHO MIPENICTABISATE PE3YIbTAThI BHITIOIHEHHOTO (PU3NIECKOT0 OIBITa (IKCIIEPUMEHTA,
WCCIIEIOBAHMUS, TIPOCKTA);

MMOHUMATh M MCIIOIH30BaTh MIPEUMYIIECTBA KOMAHTHOW U WHIUBUIYTbHON pabOTHI IpH
pEIIeHNN KOHKPETHON (YU3NIECKON IPOOIIEMBI;

MIPUHUMATH IEJIM COBMECTHOM NIEATEILHOCTH, OPTraHU30BBIBATEH ACHUCTBHUS IO €€ JOCTHIKEHUIO:
pactpenensaTh poiiu, 00CYKIaTh MPOIECCHI U PE3yJIBTAThl COBMECTHOM pabOThI, 00001maTh
MHCHUS HECKOJBKUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh PaOOTHI, JOCTUTAS KAUECTBEHHOTO PE3yIbTaTa 10 CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU NEUCTBUS C APYTUMH YWICHAMU KOMaHIbL;

OIICHMBATH KaUeCTBO CBOETO BKJIa/Ia B OOIIHIA MTPOTYKT MO KPUTEPHUSIM, CAMOCTOSITEIIHHO
c(hopMyIIMPOBaHHBIM YYACTHHUKAMH B3aHMOCHCTBUS.



PeryasTuBHbIe yHUBepCcATbHBIE YUeOHbIe AeiicTBUS

Camoopranusaums:

BBISIBIISITH TTPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTYAIHSIX, TPEOYIOMIHNX /IS pEIIeHuUs
(U3MYECKUX 3HAHUM;

OPUEHTHPOBATHCS B PA3IMYHBIX [TOAX0JaX MPUHATHUS PEHICHUN (MHIUBUIYAIBHOE, IPUHSATUE
pelIeHus B TPYIIIe, MIPUHITHE PEIIeHAN TPYIIIOoi);

CaMOCTOSITEIILHO COCTaBJIATh aJIrOPUTM pelIeHUs (PU3NIESCKON 3a7au WK TIaHa
WCCIIEIOBAHNUS C YIETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BOBMOYKHOCTEMH,
apryMEHTHUPOBATH MpeIaracMble BApUAHTHI PEIICHUM;

JIeNaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.ﬂb, AMOIUOHAJIbHBIA HHTEJJIEKT:

JlaBaTh a[IeKBaTHYIO OLIEHKY CUTYallMH U MpeiaraTh IaH e€ N3MEHEeHMS,

OOBSICHATH IPUYUHBI JOCTIKEHUS (HEAOCTIKCHHUS) PE3YNbTAaTOB IEATSILHOCTH, 1aBaTh
OLIEHKY IIPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B AECATEIILHOCTh (B TOM YHCJIE B X0/ BHIIIOJHEHUS (PU3HUECKOTO
WCCIIEIOBAHUS HIIH MTPOEKTa) Ha OCHOBE HOBBIX 0OCTOSTENBCTB, M3MEHUBIIUXCS CUTYAIINH,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;

OIICHHUBATh COOTBETCTBUE PE3y/bTaTa IIEU U YCIOBUIM;

CTaBHTH ce0s Ha MECTO JIPYTOTo YesoBeKa B XOJI€ CIIopa WM AUCKYCCHU HA HAYYHYIO TEMY,
MOHUMAaTh MOTHBBI, HAMEPEHHUS U JIOTHKY IPYIoro;

IpU3HABaTh CBOE MPaBO Ha OLIMOKY MPH PEeLICHUH (PU3NIECKUX 3aa4 WIH B YTBEPKACHUSIX Ha
Hay4yHbIE TEMBI U TaKOE K€ TPaBo JIPYyroro.

INPEJMETHBIE PE3YJIBTATDBI

K konmy oOydenus B 7 Kjacce peIMeTHbIE pe3ysIbTaThl Ha 0a30BOM YPOBHE JTOJKHBI OTPaXaTh
c(hOpMHPOBAHHOCTh y 00YYAIONIUXCS YMEHUH:

WCTIOJIb30BaTh MOHATHS: (PU3UUECKUE U XUMHUUECKHUE SBICHUS, HAOII0IeHNe, SKCIIEPUMEHT,
MO/IEITb, THIOTE3a, CIUHUIBI (PU3UUECKUX BEUYMH, ATOM, MOJICKYJIa, arperaTHbIC COCTOSHHUS
BeniecTBa (TBEPI0E, XKUIKOE, Ta3000pa3HOE), MEXaHHMUYECKOE JBMKEHUE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHSI, PABHOJICHCTBYIOIAs CUila, Je(opMarus
(ynpyras, miacTiyeckas), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

pasnuyarth siBreHus (MU QPy3us, TEIOBOE TBUKEHUE YACTHII BEIIECTBA, PABHOMEPHOE
JBIDKEHNE, HepaBHOMEPHOE JIBIKEHIE, HHEPIINS, B3aUMOJICHCTBUE Tell, pABHOBECHE TBEPABIX
TeJI C 3aKPEIUIEHHOM OCBIO BpallleHUs, Ilepeaaya qaBlieHHs TBEPABIMH TeJIaMH, )KUAKOCTSIMA 1
razam, atMoc(hepHOe JaBJICHHUE, TUTABAHHUE TEll, TPEBPAICHUS MEXaHHMIECKOH SHEPTUH) IO
OIMCAHHIO UX XaPAKTEPHBIX CBOMCTB M HA OCHOBE OTBITOB, IEMOHCTPUPYIOIINX JaHHOE
¢du3nyuecKoe SBICHHUE;

pacro3HaBaTh MPOsIBICHUE N3YUYEHHBIX (PU3NUECKUX SBICHHUI B OKPYXKAIOLIEM MHUpPE, B TOM
yrcie Gu3ndecKre sIBICHUS B IPUPOJIE: IPUMEPHI IBMXKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B
JKUBOW M HEXKMBOU NPUPO/JIE, ACUCTBHE CHIIBI TPEHHS B IPUPOJIE U TEXHUKE, BIMSHHUE
aTMOC(EepHOTo JIaBJICHUS Ha )KUBOW OpPraHu3M, IJIaBaHUE PBIO, PhIUard B TEJE YeIoBeKa, Mpu
9TOM TIEPEBOIUTH MPAKTHIECKYIO 3a/1a4y B yueOHYI0, BBIJICITSATH CYIICCTBEHHBIC CBOHCTBA
(npu3HaKK) GU3NUECKUX SIBICHUIA;

OIMCHIBATh N3yUEHHBIE CBOWCTBA TeJ M (pr3nUecKue SIBICHUS, UCIIONb3Ys (PU3UIECKUE
BEJIMYMHBI (Macca, 00bEM, IMIIOTHOCTH BEIIECTBA, BPEMSI, TYTh, CKOPOCTh, CPETHSISI CKOPOCTH,
CHJIa YIIPYTOCTH, CHJIA TSHKECTH, BEC Tella, CUIIa TPEHHMS, IaBJIeHUe (TBEPIOTO Tela, XKUIKOCTH,
rasa), BBITAJIKMBAIOILAS CHJIa, MEXaHW4ecKas paboTa, MOITHOCTb, TUIEYO CHJIbI, MOMEHT CHJIBI,
K03(ppULIMEHT MOJIE3HOTO ACHCTBHUA MEXaHU3MOB, KHHETHYECKAs U MOTEHIHAIbHAS SHEPTHs),
MIPY OMTUCAHUH MTPABWIHHO TPAKTOBATH PU3MUECKHIA CMBICI HCIIONB3yEMBIX BEITHUYHMH, X
0003HaYeHUS ¥ AMHULIBI (PU3NIECKUX BEJIMYMH, HAXOAUTH (POPMYJIBI, CBSI3BIBAIOIIME JAaHHYIO
(GU3NYECKYI0 BENWYMHY C IPYTMMH BEJIMUYHMHAMH, CTPOUTH rPaMKy U3YUEHHBIX 3aBUCMOCTEH
(U3NYECKUX BEJIMYHH;



XapaKTepU30BaTh CBOMCTBA Tel, (PU3NICCKUE SBICHUS U MIPOIECCHI, HCITOJIB3Ys TpaBUia
CJIOKEHUS ChJI (BIIOJIb OJHOU TIPSAMOH ), 3aKoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
TIPABIJIO PaBHOBECHS pbIdara (0JI0Ka), «30JI0TOE MPABIIIO» MEXaHUKH, 3aKOH COXPAHEHHUS
MEXaHUYECKOW PHEPTHHU, TIPH 3TOM JIaBaTh CIOBECHYIO ()OPMYIUPOBKY 3aKOHA U 3aMKCHIBATh
€ro MaTeMaTUYECKOE BhIPAKCHUE;

OOBACHATH (PU3UUECKUE SBICHUS, TIPOIIECCHI M CBOMCTBA TEJI, B TOM YHCIIC U B KOHTEKCTE
CUTYaIlui MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BRISIBIIATH IPUIHHHO--CJIEICTBEHHBIE
CBSI3H, CTPOUTH OOBSICHEHHE M3 |—2 TOTHYECKHX MIAroB ¢ OMopoi Ha 1—2 M3ydeHHBIX CBOMCTBA
(U3MYECKUX SABICHUN, (PU3NICCKHUX 3aKOHA UM 3aKOHOMEPHOCTH;

peniath pacyETHbIC 331aun B 1—2 NeiCTBHS, UCTIOB3YsI 3aKOHBI M (DOPMYIIbI, CBS3BIBAIOIIIEC
(m3rYecKre BETUYNHBL: Ha OCHOBE aHAIM3a YCIOBHS 33/1a4H 3aMFCHIBAaTh KPATKOE YCIOBUE,
MOJICTABIATH (PN3WUECKUE BETUIUHBI B (DOPMYIIBI M IPOBOIUTE PACYETHI, HAXOAUTH
CIIPABOYHBIC JTAHHBIC, HCOOXOIUMBIC JJIs PEIICHHS 33]1a4, OIICHUBATh PEATMCTUIHOCTh
MOJTyYEeHHON (PU3UYECKON BETMYUHBIL;

pacro3HaBaTh IPOOJIEMbI, KOTOPHIC MOXKHO PEIIUTh TPH TIOMOIIN (PU3NIECKUX METO/IOB, B
OTIMCaHWH MCCIIeIOBAHMS BBIICIISTH MPOBEPSEMOE IPETIOI0KEHHE (TUIIOTE3Y), Pa3IndyaTh U
WHTEPIPETUPOBATH MOTYUCHHBIN pe3yIbTaT, HAXOAUTh OIIMOKK B XOJI€ OTIBITA, JIENIaTh BHIBOIBI
0 €T0 pe3ybTaTaMm;

MPOBOJMTH OIBITHI IO HAOIOACHUIO (PU3MUECKHX SIBICHUN WITH (PU3NIECKUX CBOWCTB TEN:
(hopMyITUpOBaTh MPOBEPsEMBIC TIPEATIOI0KEHHSI, COOMPATh YCTAHOBKY U3 TIPEUIOKEHHOTO
000pyIOBaHUS, 3aMMUCHIBATE X0 OMBITA ¥ (POPMYITHPOBATH BHIBOIBL;

BBITIONHSTH MPSIMbIE H3MEPEHUS PACCTOSHUS, BpEMEHH, MaCCHI Tella, 00bEéMa, CHITBI U
TEMIICPATYPLI C UCIIOJIB30BAHUCM aHAJIOTOBBIX U LII/I(prBBIX HpI/I60pOB, 3aI1UChIBAaTh IOKa3aHUA
MpUOOPOB € yIETOM 3aJaHHOH aOCOIOTHON MOTPENTHOCTH H3MEPEHH;

MIPOBOJIUTH UCCIICAOBAHUE 3aBUCHMOCTH OJHOM (PM3MUECKO# BETUUMHBI OT JPYToH ¢
WCTIOJB30BaHUEM IPSIMBIX U3MEPEHHH (3aBUCUMOCTH ITyTH PAaBHOMEPHO ABIKYIIErocs Tella OT
BPEMEHH JBW)KCHUS TeJla, CUJIBl TPEHUS CKOJILKEHHUS OT Beca Tejla, KauecTBa 00paboTKu
HOBCpXHOCTCﬁ TSI 1 HE3AaBUCUMOCTH CUJIBLI TPCHUA OT IIOIIAaAU COIIPUKOCHOBCHUA TECJI, CUJIBI
YOPYTOCTH OT yAJTUHEHHS MPYKUHBI, BRITATKABAOIIEH CHIIBI OT 00BEMA ITOTPYKEHHOHN YacTH
TCJ1a U OT INIOTHOCTH KHUJIKOCTH, €€ He3aBUCHMOCTH OT IJIOTHOCTH TE€ia, OT FJ'Iy6I/IHI)I, Ha
KOTOPYIO ITOTPYKEHO TEJI0, YCIOBHIA IIaBaHUS TEJI, YCIOBUN PABHOBECHS phluara u 0JI0KOB),
y4acTBOBaTh B IDIAHUPOBAHWN Y4EOHOTO HCCIEIOBAHMSA, COOMPATh YCTAHOBKY U BBIMIOIHATH
WU3MEPEeHHS, CIeyS MPEUIOKEHHOMY TUTaHy, (DMKCHPOBATh PE3yIbTATHI MOTyYeHHON
3aBHCUMOCTH (DU3MUYECKUX BEJIMUUH B BUJIC TIPEUIOKEHHBIX Ta0JIHII U rpaduKOB, JAeIaTh
BEIBO/IBI IO Pe3yJIbTaTaM HUCCIEJOBAHNUS;

IMPOBOJUTH KOCBCHHBLIC U3MEPCHUSA (1)I/I3I/I‘IGCKI/IX BCJIINYUH (HHOTHOCTB BeIIEeCTBA XKUIKOCTHU N
TBEPJIOTO TeJa, CHila TPEHUS CKOJIBKEHMSI, JaBIIEHUE BO3/IyXa, BBHITAIKHBAIOIIAS CHIIA,
JICHCTBYIOIIAs HA MOTPYKEHHOE B KUAKOCTh TEJI0, KOAPPHUIIMESHT TOJIE3HOTO ACHCTBUS
MPOCTHIX MEXaHU3MOB), CIIEAYS MPEJIOKEHHOW HHCTPYKIIMH: TIPH BBHITIOTHEHUH U3MEPEHUN
coOMpaTh IKCIEPUMEHTAITLHYIO YCTAHOBKY M BRIYHCIISTH 3HAUEHHUE HCKOMOW BEJIMYNHBL;
cOOJIFOIaTh TIpaBUJIa TEXHUKH 0€30TIACHOCTH MPH padoTe ¢ Tab0paTOpHEIM 000pYIOBaHUEM;
YKa3bIBaTh MPUHIIMIIEI IEHCTBHS TPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JIUHAMOMETP, COOOIIAIOIINECS COCY/IbI, 0apOMETp, PhlUar, MOJABMYKHBIA U HETIOABMIKHBIN OJIOK,
HaKJIOHHAS TUIOCKOCTE;

XapaKTepU30BaTh MPUHIUIIEI JEHCTBUS H3YYEHHBIX TPUOOPOB U TEXHHYESCKUX YCTPOHCTB C
OTIOPO¥ Ha WX OMUCAHUS (B TOM YHUCIIE: MTOIIUITHUKH, YCTPOHCTBO BOJOIPOBO/IA,
TUIPABIMYECKUH MPecC, MAHOMETP, BEICOTOMED, OPIITHEBOM HACOC, aApEOMETP ), UCTIOIB3YSI
3HaHUS O CBOICTBaX (PM3UUECKUX SIBICHUI U HEOOXOUMBIE (PU3NUECKIE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJIUTH IPUMEPHI (HAXOAUTH HH(OPMAIIUIO O TIpUMepax) MPaKTUIECKOTo UCTIONIL30BAHUS
(hm3MYECKUX 3HAHUH B MIOBCEHEBHOM KU3HU 7S 00ecriedeHrs 0€30IMacHOCTH IPpY 00paIeHU
¢ mpubopaMu ¥ TEXHUIECKUMH YCTPOUCTBAMH, COXPaHEHUS 3[I0POBhS M COOJTIOICHHSI HOPM
JKOJIOTHUYECKOTO TIOBEICHHSI B OKPYKAIOIICH Cpeie;



OCYIIECTBIATH OTOOP UCTOYHUKOB WH(pOpMaIuu B IHTEpHETE B COOTBETCTBUHY C 33aHHBIM
MTOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOITUXCSI 3HAHUH U ITyTEM CPaBHEHUS Pa3IMIHBIX
HMCTOYHHUKOB BBIZICIATH HHPOPMAIIHIO, KOTOPAS SBISCTCS MPOTHBOPECUNBOM HITH MOYKET OBITH
HEJIOCTOBEPHOM;

WCTIOJIB30BaTh MPH BBHITIOTHEHUH yUeOHBIX 3aJaHIH HAyIHO--TIOMYJISIPHYIO JIUTEPATYPyY
(hU3UYECKOTO COJIEPIKaHUs, CITPABOYHBIE MAaTEPHUAIIBI, PECYpPChI CeTH MIHTEpHeT, BIaJeTh
nmpuéMaMy KOHCIICKTUPOBAHMS TEKCTa, IMpeoOpa3oBaHus HHOOPMAITUN 13 OTHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;

C03/aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE U YCTHBIE COOOIIIEHIS Ha OCHOBE 2—3
HUCTOYHUKOB MH(OPMAITUU (PU3NIESCKOTO COACPKAHUS, B TOM YUCIIE ITyOIHMYHO JIENaTh KPaTKUe
COOOIIIEHUS O pe3yibTaTax MPOEKTOB MK YUeOHBIX UCCIeTOBAHUI, TIPH TOM TPAMOTHO
WCTIOJIB30BaTh N3YYCHHBIN MOHATUHHBINA anmapaT Kypca (pH3uKH, COPOBOXKAATH BEICTYILICHUE
Mpe3eHTalNEH;

TIPH BEITIOJTHEHUN Y4eOHBIX IPOEKTOB U UCCIIEAOBAaHUI pacpeaesaTh 00s13aHHOCTH B TPYIIIE B
COOTBETCTBHU C ITOCTABJICHHBEIMHU 3a7a4aMu, CJIIEANTH 3a BBHIOJIHECHHUEM IIaHA TEHCTBUH,
aJICKBaTHO OIIEHWBATh COOCTBEHHBIN BKIIA]] B IEATEILHOCTh TPYIIIbI, BEICTPANBATH
KOMMyHI/IKaTI/IBHOC BSaHMOﬂeﬁCTBHC, y‘II/ITI)IBa}I MHCHHC 0pr>1<a}om;1/1x.

K koHIy 00ydeHust B 8 kjacce mpeIMeTHbBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh
c(hOpMHUPOBAHHOCTh y 00YYAIONITUXCS YMEHUH:

UCIIOJIb30BaTh IOHATHS: Macca U pa3Mepsl MOJIEKYJI, TEIUIOBOE IBI)KEHUE aTOMOB U MOJIEKYJI,
arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAUINYECKUE U aMOP(HbIE Tesla, HACHIILCHHBIA U
HEHACHIIIEHHBIN Map, BIaKHOCTh BO3/AyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPT U, TETIOBOU
JBUraTelb, IEMEHTAPHBIN 3JIEKTPHUECKHUM 3apsil, 3MEKTPUIECKOE 110JIe, TPOBOJHUKH U
JUBJICKTPUKH, IOCTOSHHBIHN 2JIEKTPUIECKUN TOK, MArHUTHOE I0JIE;

pas3nyath sBACHUA (TEIUIOBOE PaCIIMPEHHE U CXKaTue, TeIIonepeaya, TEIIOBOE paBHOBECHE,
CMaYMBaHUe, KalWUIPHbIE SBJICHU, UCTIapEeHHEe, KOHACHCAIHS, [IIaBIeHUe, KpUCTAIUTM3alHs
(oTBepAeBaHue), KUMEHUE, TEeIIONepeiada (TEUIONPOBOTHOCTD, KOHBEKIIUS, H3ITYyUCHHUE ),
JIEKTPU3ALMS TEJI, B3aUMOIEHCTBUE 3apsI0B, JEHCTBHUS IIEKTPUIECKOTIO TOKa, KOPOTKOE
3aMbIKaHUE, B3aMMOICHCTBHE MarHUTOB, IEUCTBUE MATHUTHOTO OIS HAa TIPOBOJHUK C TOKOM,
3JIEKTPOMAarHUTHAS WHAYKIIKS) 10 OTIMCAHUIO UX XapaKTePHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLINX JaHHOE (PU3NUECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE N3YUYEHHBIX (PU3UUECKUX SBICHHUI B OKPYXKAIOLIEM MHUPE, B TOM
yrcie Gu3ndeckre sIBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHUE U KAIMIUISIPHBIC SIBICHUS
B IIPUPOJIE, KPUCTAILIBL B IpUpoJie, u3inyueHue CoiHla, 3aMep3aHue BOJ0EMOB, MOPCKUE
Opu3bl, 00pa3zoBaHue POCHl, TyMaHa, WHesl, CHera, 3JIeKTPUUECKHUE SABJICHUS B aTMocdepe,
3JIEKTPUYECTBO )KUBBIX OPraHW3MOB, MarHUTHOE N0J1e 3eMIIH, Ipei( MOI0COB, POIIb
MarHUTHOTO TIOJIS JJIs1 )KM3HH Ha 3eMJie, TOJIPHOE CUSHNE, IPU 3TOM NEPEBOIUTh
MPaKTUYECKYIO 3a]auy B Y4eOHYIO0, BELICISTH CYIIECTBEHHBIE CBONCTBA (IPU3HAKH)
(bU3NYECKUX SBICHUI;

OIMCHIBATh U3yUEHHBIE CBOWCTBA TeJ M (pU3NUecKUe SIBICHUS, UCIIONb3Ys (PU3UUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSA SHEPTHsl, KOJIUYECTBO TEIJIOTHI, yIeIbHAS
TEIUIOEMKOCTD BEILIECTBA, YAEIbHas TEIUIOTA IUIABJIEHUs, Y IeJIbHAsl TEIIOTa 1apoo0pa3oBaHus,
yZeNbHas TEIUIOTa CrOPaHus TOIUTNBA, KO3()(UIIHEHT MOJE3HOTO IEHCTBUS TEIUIOBONH MAIIMHBL,
OTHOCHUTENbHAS BIAXXHOCTh BO3/TyXa, dJEKTPUUECKHUN 3aps, CHUIIa TOKA, IEKTPUIECKOE
HanpsOKEHHNe, COMPOTHBIICHNE IPOBOIHUKA, YIEIbHOE COMPOTHUBIICHHUE BEIIECTBA, paboTa 1
MOITHOCTb 3JIEKTPUUECKOr0 TOKa), IPY OMUCAHUH MIPABUIBHO TPAKTOBATH (PU3UUECKHH CMBICI
MCIIOJIb3YEMBIX BEJIMUMH, 0003HAYCHUS U €AMHULBI PU3NIECKUX BEJIHMYUH, HAXOAUTh
(bopMyIIbI, CBS3BIBAIONINE TAHHYIO QU3MUYECKYIO BEIMUYMHY C JPYTUMH BEIMYHHAMH, CTPOUTH
rpadMKu M3y4EeHHbBIX 3aBUCHMOCTEH (PH3HUYECKUX BEIMUYMH;

XapaKTepH30BaTh CBOICTBA Tel, GU3UUECKUE SIBJICHUS H TIPOIIECCHI, UCIIOJIb3Ysl OCHOBHBIE
MOJIO’KEHUS MOJIEKYIISIPHO--KHHETUYECKON TEOPUHU CTPOEHHUS BEIIECTBA, IPUHIIUIT
CYIIEpPIIO3ULINH 10JIeH (Ha Ka4UeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsijaa, 3akoH OmMa 11st
ydacTka nenw, 3akoH Jxoyns—JIeHna, 3aKkoH COXpaHEeHUs SHEPTUH, IPH 3TOM JaBaTh
CJIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA U 3alIUCHIBATH €r0 MaTEMaTHYECKOE BBIPAKEHUE;



O0BSICHATH (pU3MYECKHE POLIECCHI U CBOMCTBA TEJl, B TOM YHUCIIE U B KOHTEKCTE CUTYallUii
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH MPUINHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH
o0BsicHeHHE U3 1—2 TOTHYECKHX MIAaroB C ONMOPOoH Ha 1-2 M3yUeHHBIX CBOMCTBA (PU3MUECKUX
ABJICHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTs pacyE€THBIC 3aa9d B 2—3 NeHCTBHS, UCTIONB3YSI 3aKOHBI B (HOPMYITBI, CBS3BIBAIOIITIE
¢u3nuecKue BEITMYMHBL: HAa OCHOBE aHATU3a YCIIOBHS 331a4H 3allUCHIBATh KPaTKOE yCIIOBUE,
BBISBIISITH HEAOCTATOK JAHHBIX JUISl PEIICHHS 33aa91, BEIOMPATh 3aKOHBI ¥ (POPMYITHL,
HEOOXOIMMEIE [Tl €€ pelIeHHs, TIPOBOIUTH PACUETHI M CPABHUBATH MOIYUYCHHOE 3HAUCHIIE
($u3NUecKol BEIMYMHBI C U3BECTHBIMH JaHHBIMUY;

pacro3HaBaTh MPoOJIEeMbI, KOTOPbIE MOYKHO PEIIUTh IPHU TOMOIIH (PU3NIECKUX METO/IOB,
WCTIOJIB3YSl OMTMCAHKE UCCIIEAOBAHUS, BBIICISATE IIPOBEPSEMOE MIPENIOI0KEHUE, OIICHUBATh
MPaBIIIFHOCTH TIOPSI/IKA MPOBECHIISI HCCIIEIOBAHUSA, I€TIaTh BEIBOIBL,

MIPOBOJIUTH OTIBITHI TT0 HAOIOAECHUIO (PM3UUECKUX SBJICHUN WIH (PU3UUECKUX CBOICTB TEI
(KanuJUIsipHBIE SIBICHUS, 3aBUCMOCTD JaBJICHHUS BO3AyXa OT ero 00bhEMa, TeMIeparypsl,
CKOPOCTH IpOLIecca OCTHIBAHUS U HArpeBaHUs NPH U3ITyUYEHUH OT LIBETA U3Tydaromei
(mornomaromieit) MOBepXHOCTH, CKOPOCTh UCTIAPEHUS BOJBI OT TEMIEPATYPHI JKUIKOCTH U
TUIOIIAIU €€ MMOBEPXHOCTH, AJIEKTPU3ALMs T U B3aUMOICHCTBUE IJIEKTPUIECKUX 3aps/I0B,
B33HMOII€I710TBPIC MMOCTOAHHBIX MAaroHuTOB, BU3yaJIM3allusd MarHUTHBIX M0JIeH MMOCTOSTHHBIX
MarHuTOB, JIEHCTBYSI MATHATHOTO IIOJI HA MIPOBOAHHUK C TOKOM, CBOMCTBA AJIEKTPOMATrHATA,
CBOICTBA AIEKTPOIBUTATENSI IOCTOSHHOTO TOKA): (hOpMYyIINPOBaTh MPOBEPIEMBIE
MPEIOJIOKEHHS, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO 000y I0BaHUS, OTIUCHIBATH XOJ
ombITa U (hOPMYIIMPOBATH BHIBOBI;

BBITIOJIHATD IMIPAMBIC USMECPECHUA TCMIICPATYPHhI, OTHOCHUTEIBbHOM BIAXKHOCTH BO3ayXa, CHUJIbL
TOKA, HAIIPSDKEHUS C MCITOJIb30BAaHUEM aHAJIOTOBBIX TPUOOPOB U AATYNKOB (PH3NIECKUAX
BEJIMYMH, CPAaBHUBATh PE3yJIbTaThl U3MEPCHUH ¢ yUETOM 3aJaHHON aOCOJIFOTHOM MOTPEIIHOCTH;
MIPOBOJIUTH UCCIIEOBAHUE 3aBUCHMOCTH OJHOH (PH3UYECKOil BETUYHHEI OT IPYTOH C
HCIIOJIb30BaAHUEM IIPAMBIX I/I3MepCHI/II71 (3aBI/ICI/IMOCTI) COIIPOTHBJICHHA IPOBOAHUKA OT €I'0
JUTHHBI, TIOMIA TN TIONIEPEYHOTO CEUYEHUS U yACTHHOTO COITPOTUBIICHUS BEIIECTBA IIPOBOTHUKA,
CHJIBI TOKA, UAYIIETO Y€PE3 NPOBOJHUK, OT HANIPSAXKCHHA HA IMTPOBOJHUKE, UCCIICIOBAHUC
MOCIIEA0BATENILHOTO U MAPaJIEIbHOTO COEAMHEHUH POBOAHHUKOB): TUIAHUPOBATh
WCCIIeIOBaHNE, COOMPATh YCTAHOBKY M BBITIONHSITH U3MEPEHHUS, CIIEIYS MPEIOKEHHOMY
TUTaHy, (PUKCHPOBATH PE3yIbTATHI MOIYYEHHON 3aBUCUMOCTH B BUIE TAOIUI] U TPpaUKOB,
JCJIaTh BBIBOABI 1O PE3YyJIbTaTaM HUCCIICA0BaHUs,

MPOBOJMTH KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BETHYHH (y/AeIbHAs TEIUIOEMKOCTD BEIIECTBA,
COTIPOTHBIICHHE MTPOBOIHUKA, pad0Ta M MOIIHOCTh AJIEKTPUIECKOTO TOKA): TUNIAHUPOBATH
W3MEPEeHHs, COOMPATh IKCIIEPUMEHTAIFHYIO YCTAHOBKY, CIEIYsI IPEII0KEHHON HHCTPYKIIUH,
" BBIYUCIIATh 3HAYCHUEC BCIIMYNHBI,

cOOJIFOIaTh TIpaBUJIa TEXHUKH O0€30TIACHOCTH MIPH padoTe ¢ Tab0paTOpHBIM 000pYIOBaHHEM;
XapaKTepU30BaTh MPUHIUIIEI AEHUCTBUS N3yYEHHBIX MPUOOPOB U TEXHHUECKUX YCTPOUCTB C
OHOpOI\/'I Ha UX OIIMCaHUusA (B TOM 4YHCJIC: CUCTEMA OTOIIJICHUA AOMOB, TUTPOMETP, IMapoBasd
TypOMHa, aMIIepMeTp, BOIBTMETP, CUETUNK DIIEKTPUIECKOI SHEPTUH, IIEKTPOOCBETUTEIHHbBIE
npuOOPEI, HArpeBaTeNbHBIE AMEKTPONPUOOPHI (TIPHUMEPHI), STEKTPHUUECKHE TPEAOXPAHUTEIH,
QJICKTPOMArHuT, 3JICKTPOABUTATEIIb ITIOCTOSAHHOT'O TOKa), HCIIOJIB3Ys 3HAHUA O CBOMCTBAxX
¢bu3nUecKuX SBICHUH U HE0OX0AUMBIE (PU3HYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOICTBA N U3MEPUTEIbHBIE TPHUOOPHI 110 CXeMaM H
CXEMaTHYHBIM PHUCYHKaM (3KUIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JIBUTATEIh BHYTPEHHETO CTOPAHUSI, IJIEKTPOCKOII, PEOCTAaT), COCTABIATH CXEMBI JJIEKTPHUECKUX
LENel ¢ mocaen0BaTeNbHBIM U TAPAIJIENIbHBIM COETMHEHUEM JIEMEHTOB, Pa3nyas yCIOBHBIE
0003HaYeHNS SJIEMEHTOB JICKTPUUECKHUX LIeTIeii;

NPUBOJUTH PUMEPHI (HAXOAUTH MHGOPMALIUIO O IPUMEPax) MPaKTUIECKOTO UCTIONIb30BaHMUS
(GU3MYECKUX 3HAHUH B MIOBCEIHEBHOM KU3HU JIJIs1 00ecTieueH s 0€30MacHOCTH IIPpY 00pallieHUH
¢ mpubopaMu ¥ TEXHUIECKUMH YCTPOUCTBAMU, COXPaHEHHUS 3I0POBbS M COOJTIOICHHSI HOPM
9KOJIOTMYECKOT0 MOBEJIEHUS B OKPYIKaIOIIEH Cpele;



OCYIIECTBIATH MOUCK MH(POpManuu GU3NIECKOro cojiepxanusi B IHTepHETe, Ha OCHOBE
MMEIOIINXCS 3HAHUH U TIyTEM CpaBHEHUS IOTIOTHUTENBHBIX UCTOYHUKOB BBIIETISATH
WH(POPMAITHIO, KOTOpast SBISIETCSA IPOTHBOPEUYNBOM WM MOXKET OBITh HEJJOCTOBEPHO;
WCTIOJIB30BaTh MPH BBHITIOTHEHUH yUeOHBIX 3aJaHII HAyIHO--TIOMYJISIPHYIO JIUTEPATYPy
(hU3UYECKOTO COJIEPIKaHUs, CITPABOYHBIC MaTePHAIIbI, PECYpChl ceTH MIHTEepHeT, BIIaJeTh
npuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, TpeoOpa3oBaHus HHGOPMAIIUHN U3 OJHOHN 3HAKOBOW
CHCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHBIC MMCbMEHHBIC U KPATKHUE YCTHBIC COOOIIeHMsI, 000011as nH()OpMAaIHIO
13 HECKOJIBKUX UCTOYHUKOB (PU3NIECKOTO COAEPKAHIS, B TOM YHCIIe ITyOJIUTIHO MPEACTABISAT
pe3yabTaThl MIPOCKTHON MM UCCIEA0BATENBLCKON ACSITENIBHOCTH, IPU 3TOM I'PaMOTHO
WCTIOJIB30BaTh U3YYCHHBIN MOHATUHHBINA anmapaT Kypca (pH3uKH, COMPOBOXKAATH BEICTYIICHUE
Mpe3eHTalue;

TIPH BHITIOJTHEHNN y4eOHBIX IPOEKTOB U UCCIIEA0BaHNH (PHM3NYECKHX IIPOIIECCOB PACTIPEACIISATh
005I3aHHOCTH B TPYTIIE B COOTBETCTBUU C IMIOCTABJICHHBIMU 33J][a4aMU, CICIUTH 3a
BBITIOJTHCHUEM TUIaHA ISHCTBUI U KOPPEKTUPOBAThH €r0, aJICKBATHO OI[CHUBATH COOCTBCHHBIHN
BKJIAJ] B JIESITEILHOCTD TPYIIIBI, BEICTPAUBATh KOMMYHHKATHBHOE B3aUMOJICHCTBHE, TIPOSBIISIS
TOTOBHOCTh pa3peiiaTh KOH(OIUKTHL

K koHIy oOydeHust B 9 Kj1acce mpeIMeTHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh
c(hopMHUPOBAaHHOCTh y O0YYAIONTUXCS YMEHUH:

HCIIOJIB30BATh IIOHATHS: CUCTEMA OTCYETA, MATEPUAIIbHAS TOYKA, TPACKTOPHSI,
OTHOCUTEIBHOCTh MEXaHMYECKOI'0 IBIXKEHU, Aedopmanus (yHpyras, IUIaCTUIECKasi), TPEHHE,
LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U MEPEerpy3Ku, LEHTP TKECTH, AOCOIIOTHO
TBEPIOE TEJ0, LEHTP THKECTH TBEPIOIO Tejla, PABHOBECHE, MEXaHUYIECKUE KOJIeOaHus 1
BOJIHBI, 3BYK, HH()Pa3BYK U YIbTPa3BYK, 3JICKTPOMarHUTHBIEC BOJIHBI, IIKaJIa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTD U JAIbHO30PKOCTh, CIIEKTPhI HCITYCKaHHS U
MIOTJIOMIEHHUS, alb(a-, 0eTa- 1 TaMMa-u3ITy4eHUs, U30TOIIbI, sSiAepHast JHEPTeTHKA;
pa3iauuaTh SBJICHUS (paBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE IBUKEHHUE,
PaBHOYCKOpPEHHOE MPSIMOJIMHEHHOE IBHKEHUE, CBOOOIHOE MaJCHHUE Tell, pPABHOMEPHOE
JIBIDKEHHE TI0 OKPYXXHOCTH, B3aMOJICHCTBHE TeJl, PeaKTHBHOE JBHKEHHE, KoJieOaTeIbHOe
JBIDKEHHE (3aTyXalolIve U BBIHYKICHHbBIE KOe0aHus ), pe30HaHC, BOJIHOBOE JIBHIKEHHE,
OTpa)keHHUE 3BYKa, IPSMOIMHEHHOE pacIpOCTPaHEHNE, OTPAXKEHHUE U IPEIOMIICHUE CBETA,
MIOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3JIo’KeHHE OEI0ro cBeTa B CIEKTP U CIIOKEHHE
CIIEKTPaJIbHBIX LIBETOB, IUCIIEPCHUS CBETA, €CTECTBEHHAs! PAJUOAKTUBHOCTh, BOSHUKHOBEHUE
JIMHEHYATOrO CIIEKTPa U3IyUEHHS) 110 ONMCAHUIO UX XapaKTEPHbIX CBOMCTB U Ha OCHOBE
OTIBITOB, IGMOHCTPUPYIOIINX AaHHOE (PU3HUUECKOE SIBICHHE;

pacIio3HaBaTh MPOSBICHUE N3YUYEHHBIX (PU3NUECKUX SIBICHUN B OKPYXKAOLIeM MUpE (B TOM
yrcie Gu3ndeckre sIBICHHs B IPUPO/IE: PIIMBBI H OTIIMBEI, ABWKeHHE TaHeT COTHEYHOM
CUCTEMBI, pEaKTUBHOE JBIKEHUE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB KUBOTHBIMH,
3eMJIETPACEHUE, CEHCMUYECKNE BOJIHBI, IlyHAaMH, 9X0, [IBETA TeJl, ONTHYECKHE SBJICHHS B
npupoie, OMoJIorHYecKoe JeCTBIE BUANMOTO, YIBTPa(QUOIETOBOTO i PEHTTE€HOBCKOTO
W3JTy4YeHUH, ECTECTBEHHBIN pPaJIMOAKTUBHBIN (OH, KOCMUYECKHE TyYH, PaJOaKTHBHOE
U3Iy4YEHHUE MPUPOIHBIX MUHEPATIOB, IEHCTBHE PAJMOAKTUBHBIX U3IYyYEHUHA HA OPraHu3M
YeN0BeKa), TP 3TOM MEPEBOJUTH NPAKTHUECKYIO 33a4y B YUeOHYIO, BBIIENATh
CYIIECTBEHHBIC CBOWCTBA (TIPU3HAKK) (PUIUUECKUX SBICHHUIA;

OIMCHIBATH U3YYEHHBIC CBOWCTBA TEI M (pU3nUecKue SIBICHHS, UCIIONb3Ys GU3UIECKUE
BEJIMYMHBI (CPEIHSS U MTHOBEHHAsI CKOPOCTh Teja IPU HEPAaBHOMEPHOM JBIKEHHH,
YCKOPEHHE, IIEPEMELICHUE, ITyTh, YIIIOBas CKOPOCTh, CUJIA TPEHUS, CUJIA YIIPYTOCTH, CUJIA
TSOHKECTH, YCKOPEHHE CBOOOTHOTO TMaJeHNA, BEC TeJa, UMITYJIbC TeJla, UMITYJIbC CHJIBI,
MexaHn4ecKas paboTa ¥ MOITHOCTh, TIOTEHIMAIbHAs SHEPTHS TeJa, MOIHATOTO HaJI
MOBEPXHOCTBIO 3€MJIH, TIOTEHIIMATIbHAS SHEPTUsl CIKATOU NPy KMHBI, KHHETUYECKas SHEPTHs,
NIOJIHAsE MEXaHU4YeCKast YHEPTHsl, IEpPUOJ] U YacTOTa KoJieOaHuil, AJTMHA BOJIHBI, TPOMKOCTb
3BYyKa M BbICOTa TOHA, CKOPOCTH CBETA, IOKA3ATENb MPETIOMIICHHSI CPEJIBI), TIPY OMUCAHUH
NPaBUIIBHO TPAKTOBATH (PU3MUECKHUIA CMBICI MCIIOJIb3YEMBIX BEIMYHH, 0003HAUYCHHUS U
eAMHUIBI PU3NYECKUX BEJIMYHH, HAXOAUTH (GOPMYJIBI, CBA3BIBAIOIINE JAaHHYIO (PU3NUYECKYIO



BEJIMYMHY C JIPYTHMH BEITMYMHAMH, CTPOUTH TPAQUKN N3YIEHHBIX 3aBUCUMOCTEN (PH3HMUSCKUX
BEJIMYVIH;

XapaKTeprU30BaTh CBOICTBA Tel, GU3NUECKUE SBIICHUS U MPOIIECCHI, HCIONb3Y s 3aKOH
COXpaHEHHs SHEPTHH, 3aKOH BCEMUPHOTO TATOTECHUSI, IPUHIUI CYTEPIIO3UIIUH CHIT, TPHHITUIT
oTHocuTenbHOCTH ["anunes, 3akoHsl HpI0TOHA, 3aKOH COXpaHEHUS! UMITYJIbCa, 3aKOHBI
OTpaKCHHUS U MPEJIOMIICHHS CBETA, 3aKOHBI COXPAHCHUS 3apsAI0BOI0 U MACCOBOTO YHCEI TIPU
STICPHBIX PEAKIUX, IPH STOM JIaBaTh CIIOBECHYIO (DOPMYIIUPOBKY 3aKOHA U 3aIMChIBAThH €TO
MaTeMaTHYeCKOe BBIPaKEHHE;

00BSICHATH (pU3MYECKHE POLIECCHI U CBOMCTBA TEJl, B TOM YUCIIE U B KOHTEKCTE CHTYallUii
MPaKTUKO-OPUCHTUPOBAHHOTO XapaKTepa: BBISBISITH TPUINHHO--CJICJCTBEHHBIEC CBA3H,
CTPOUTH OOBSCHEHNE U3 2—3 TOTUYECKHX IIAaroB C OMOPON Ha 2—3 M3yYEeHHBIX CBONCTBA
(bU3NUECKUX SBICHUH, PU3MUECKIX 3aKOHOB MIIM 3aKOHOMEPHOCTEH;

pemaTs pacyE€THBIE 337291 (OMTUPAIOIIHECs Ha CUCTEMY U3 2—3 YpaBHEHHH ), ACIIONIB3YS
3aKOHBI ¥ YOPMYJIBI, CBS3BIBAIONINE (PU3NUECKUE BETMYMHBI: HA OCHOBE aHAIN3a YCIIOBHS
3aJ1auM 3aIHUChIBATH KPATKOE YCIIOBHE, BHISBIATH HEJOCTAIOIIUC WIN H30BITOUHBIE JTAHHEIC,
BBIOMPATH 3aKOHBI ¥ (POPMYIIBI, HEOOXOJUMBIC ISl pEIICHHS, IPOBOANUTE PAacUETHI U OLICHUBATH
PEaTMCTUYHOCTD MOJyYSHHOTO 3HAUeHUS (PU3MYECKOI BETMYHHEL,

pacro3HaBath MpoOIEMbI, KOTOPBIE MOYKHO PEIIUTh TP TOMOIIH (PU3NIECKUX METO/IOB,
UCTIONIB3YS ONMCAHUE UCCIICIOBAHUS, BBIIENIATE MPOBEPIEMOE TIPEAOI0KCHUE, OIICHUBATh
MPaBUIIBHOCTh MOPSKA MIPOBEICHHSI UCCIICIOBAHNUS, IETIATh BBIBOIBI, MHTEPIPETUPOBATH
pe3ybTaThl HAOIIOJCHUH U OIIBITOB,

MIPOBOJMTH OIBITHI TI0 HAOIOACHUIO (PU3MUECKHX SIBICHUN WITH (PU3NIECKUX CBOMCTB TE
(u3ydeHue BToporo 3akoHa Hpl0TOHA, 3aKOHA COXPAHEHHS DHEPTUH, 3aBUCMOCTD TIEPHO/Ia
KOJICOAHU MPY>KWHHOTO MasATHUKA OT MacChl TPy3a U WECTKOCTH MPYKUHBI 1 HE3aBUCHMOCTh
OT aMILTUTYABI MAJIBIX KOJICOaHUH, MPSMOIMHEIHOE PACIPOCTPaHECHUE CBETA, PA3IOKEHUE
0emnoro cBeTa B CIIEKTP, H3yUYCHUE CBOWCTB H300payKEHHS B TNIOCKOM 3€pKaJie 1 CBOWCTB
N300paXKeHHUs PEIMETa B COOUPAIOIICH JTMH3E, HAOIOICHUE CTUTONHBIX U THHEHYATHIX
CIICKTPOB U3JIYUYCHHS): CAMOCTOSATEIBHO COOMPaTh YCTAHOBKY M3 H30BITOYHOrO Habopa
000pyI0BaHMSI, OITUCHIBATH XO/I OIIBITA M €TI0 Pe3yJbTaThl, (OpMYIHPOBAThH BHIBOIBI;
MPOBOJMTH TIPH HEOOXOIUMOCTH CEPHIO MPSIMBIX U3MEPEHHH, OTIPENIENss CpeHee 3HaUCHNE
nu3MepsieMol BeMnurHbI (POKyCHOE pacCTOSIHE COOMPAIOIIEH JTMH3BI), 000CHOBEIBAThH BEIOOD
crioco6a n3MepeHust (M3MEPUTETHHOTO PUO0opa);

MPOBOJIUTH HUCCIICIOBAHUE 3aBUCUMOCTEH (U3MUYECKUX BEITHMUUH C UCITOTB30BAHUEM MPSIMBIX
U3MepeHHi (3aBUCUMOCTh ITyTH OT BPEMEHH TPH PABHOYCKOPEHHOM JBIDKCHHN 0€3 HauyalbHOU
CKOPOCTH, TIepUO/JIa KOJICOAHUI MATEMAaTHYECKOTO MAATHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH
yriia OTPaKCHUsS CBETA OT yIjla MaJCHHsI U yIiia MPEeJIOMIICHHSI OT yIJia MaJieH!s): MJIaHUPOBATh
UCCIIeIOBaHUE, CAMOCTOSITETIbHO COOMPATh YCTaHOBKY, (PUKCHPOBATH PE3yJIbTAaThI MOTYyYCHHON
3aBUCHMOCTH (PM3NUECKUX BEITMYWH B BUIE TaOIHUIl ¥ TPAQUKOB, JIEJIATh BEIBOIBI 110
pe3yJIbTaTaM UCCIIeIOBAHUS;

MPOBOJIMTH KOCBEHHbBIC H3MEPEHUS (PU3MUYCCKHUX BEJIMUMH (CPETHSS CKOPOCTh M YCKOPEHUE
TeJa TIPU PaBHOYCKOPEHHOM JIBIKEHHH, YCKOPEHHE CBOOOIHOTO Ma/IeHHS, )KECTKOCTh
NPYKUHBI, KOOQPHUIUEHT TPEHHSI CKOJIBKEHHS, MEXaHWYecKasi padoTa U MOIIIHOCTh, YaCTOTa U
nepuoJ KojeOaHni MaTeMaTHUECKOTO U MPY>KMHHOTO MasgTHUKOB, ONTHYECKAs CHJIa
coOuparolei JTMH3bI, paId0aKTUBHBIA (OH): MIIAHUPOBATh U3MEPEHHsI, COOMpATh
AKCIIEPUMEHTAIILHYIO YCTAHOBKY W BBITIOIHATH H3MEPEHUS, CIIeys TIPEI0KEHHON
WHCTPYKIUH, BBIYUCISATH 3HAYCHUE BEIMUMHBI U aHAJM3UPOBATH MTOJYYEHHBIC PE3YJIbTaThl C
y4€TOM 3a/laHHOH MOTPEIIHOCTH U3MEPEHUIL;

co0JI0JaTh paBUiia TEXHUKU 0€30MacHOCTH NpU paboTte ¢ 1abopaTopHBIM 000PYIOBaHUEM;
pas3n4aTh OCHOBHBIC MPU3HAKH U3YyUSHHBIX (PH3MUYECKUX MOJIeNIei: MaTepralibHas TOUKa,
abCOIIIOTHO TBEPJIOE TEJO, TOUEHHBI ICTOYHKK CBETA, JIy4, TOHKAs JIMH3a, IJIaHeTapHast
MOJIeNIb aTOMa, HYKJIOHHAsI MOJIEb aTOMHOTO SIIIPa;

XapaKTepU30BaTh MPUHIUIIEI IEHCTBUS H3YYEHHBIX TPUOOPOB U TEXHHYECKUX YCTPOHCTB C
OTIOPO¥i Ha WX ONMKCAHHUSA (B TOM YHUCIIE: CIMAOMETP, AaTUNKHU TIOJIOKEHHSI, PACCTOSIHUS U
YCKOPEHUSI, PaKeTa, 9X0JIOT, OUKH, TIEPUCKOI, (hoToarnmapar, ONTHIECKUE CBETOBO/IHI,



CIIEKTPOCKOT, JO3UMETp, KaMepa BuiibcoHa), CIob3ysl 3HAHUS O CBOHCTBAaX (PM3UUECKUX
SIBJICHUI 1 He0OX0auMbIe (hU3MIECKHE 3aKOHOMEPHOCTH;

WCTIOJIB30BaTh CXEMbI M CXeMATUIHbBIE PUCYHKH N3YYEHHBIX TEXHUIECKHUX YCTPOICTB,
U3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTHIECKUX MPOLIECCOB MPH PEILICHUN YIeOHO--
NPaKTUYECKUX 3a7a4, ONITUYECKUE CXEMBI JJIsl IOCTPOCHUS M300pakeHUH B TUIOCKOM 3epKaie U
cobmparomei JINH3E;

NPUBOJIUTH MPUMEPHI (HAXOAUTH HHGOPMALIUIO O IPUMEpax) MPaKTUIECKOTO UCTIONIL30BaHMUS
(hM3UYeCKUX 3HAHUH B TIOBCEIHEBHOMN JKM3HU I 00ecIIeueHnsT 0€30IIaCHOCTH TP O0paIieHUH
¢ mpruOopamMu U TEXHUIECKUMH yCTPOICTBAME, COXpaHEHUS 3I0POBbS U COOIIOIEHHUS HOPM
HKOJIOTUYECKOTO TTOBEJIEHUS B OKPYIKAIOIIEH Cpee;

OCYILIECTBIIATH MOUCK MH(OpMaUK PU3MYECKOTO coiepanus B IHTepHeTe, caMOCTOSATENFHO
(hopMyHpys TONCKOBBIN 3alIPOC, HAXOUTH Iy TH OMPEAeNICHIUS TOCTOBEPHOCTH MOTydYeHHON
MHQOPMAaIIUK HAa OCHOBE UMEIOINXCS 3HAHUN U JOTONTHUTEIBHBIX HCTOUHUKOB;

WCTIOJIB30BaTh MPH BBHITIOTHEHUH yUeOHBIX 3aJaHIH HAyIHO--TIOMYJISIPHYIO JIUTEPATYPY
(uznveckoro coaep kaHus, CIpaBOYHbIE MaTepHallbl, pecypchl ceTu MIHTepHeT, BlIajeTh
mpuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, Tpeodpa3oBaHus HHGOPMAITUHN U3 OJHON 3HAKOBON
CHCTEMBI B APYIYIO;

C03/1aBaTh COOCTBEHHBIE MICHMEHHBIC U YCTHBIE COOOIICHNST Ha OCHOBE MH(POPMAIIHH U3
HECKOJBKMX HCTOYHUKOB (PU3MUYECKOTO COJIEPIKAHMUS, TyOIIMIHO MPEACTABIATE PE3YJIbTATHI
MIPOEKTHOW WJIM UCCIIEIOBATENBCKON AESITEIHHOCTH, TIPH TOM TPAaMOTHO HUCIIOJIB30BATh
W3YYCHHBIN MOHATUHHBIN alapaT u3y4aeMoro passena (PU3UKH U COMTPOBOXKIATh
BBICTYIUIEHUE Mpe3eHTaIlel ¢ Y4ETOM 0COOEHHOCTEH ayIUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IIVTAHUPOBAHUE

7 KIIACC
KoanuecTBO yacoB JJIeKTPOHHBIE
Ne HaunMeHoBaHue pa3jaesioB U TeM K I (uudposbie)
n/n MPOrpamMMbl Bceero 06]{Tp0.]1le>le %aKTH%CK"e o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesi
Pa3nen 1. ®u3uka 1 e€ posib B NO3HAHMH OKPY/KAIOLIEro MUpa
1.1 ®du3uka - HayKa 0 MPHUPOE 2 bubmorexa HOK
) Y PHpOZL https://m.edsoo.ru/7f416194
bubmuoreka LIOK
12 DU3MHECKAE BENMIMHEL 2 1 https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYUYHBIN METOI IO3HAHMS 2 1 buGmnorexa LIOK
’ y A https://m.edsoo.ru/7f416194
Hroro mo paznemy 6
Pa3znen 2. [lepBoHayajibHble CBEe€HHUSI 0 CTPOEHUH BelllecTBa
Bu6nuoreka IJOK
21 Crpoenue semecTsa ! https://m.edsoo.ru/7f416194
29 JIBIKEHUE U B3aUMOJICHCTBHE YaCTHI] 2 bubmoreka IIOK
) BellleCTBa https://m.edsoo.ru/7f416194
bubmuoreka IIOK
2.3 ArperatHple COCTOSIHUS BELIECTBA 2 https://m.edsoo.ru/7f416194
Uroro o pazaeny 5
Paznen 3. /[Bu:KeHHe M B3aMMO/IeiicTBHE TeJl
bubmuoreka IIOK
3.1 MeXaHIECKOe JBIDKEHHE 3 https://m.edsoo.ru/7f416194
Bu6mmoreka IJOK
32 Hiepupa, Macea, mwioTHOCTS 4 ! https://m.eds00.ru/7f416194
Bu6nmoreka IJOK
33 Cuna. Bugpt cun 14 : 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21

Pa3nen 4. JlaBjienne TBEPABIX TeJl, JKHAKOCTEH U ra3oB




Jasnenue. Ilepenava naBieHus: TBEPALIMU

bu6nmoreka IJOK

4.1 TeJIaMH, )KUIKOCTIMH U Ta3aMu 3 https://m.edsoo.ru/7f416194
bu6nmoreka IJOK
4.2 JlapaeHue KuaKocTh > https://m.edsoo.ru/7f416194
bu6nmoreka IJOK
4.3 ATmocheproe asneme 6 https://m.edsoo.ru/7f416194
4.4 JeiicTBre KUIKOCTH U Ta3a Ha MOrpyKEHHOE 7 Bubmuorexa LIOK
) B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nen 5. Pabota u MoHOCTB. DHeprus
bubmuoreka LIOK
5.1 Pabora u MomHoCTE 3 https://m.edsoo.ru/7f416194
Bu6nmoreka IJOK
5.2 Tpoctbie MexaHu3MbI 5 https://m.edsoo.ru/7f416194
Bu6nuoreka IJOK
>3 Mexanuueckas SHepris 4 https://m.edsoo.ru/7f416194
Uroro no pazpeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 68




8 KIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (uu¢posBbie)
Nen/n MPOrpaMMsl Bcero Konrpoapusie  Ipaxrnueckue o0pa3oBaTeJibHBIE
padoThI padoThI pecypesI
Pa3nen 1. TensoBble siBJIEHUS
. bu6nmoreka IJOK
1.1 CrtpoeHue 1 CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/7f418 1ce
bubmmorexa [IOK
1.2 Temoere npoueccer 21 ! 4 https://m.eds<])_f).ru/7f418 Ice
Uroro no pazaeny 28
Pasznen 2. DaekTpuyecKkre U MArHUTHbIE SIBJIEHUSI
71 DNeKTpUYeCcKue 3apspl. 3apsHKEHHBIC Tea 7 1 bubnuoreka [IOK
) U UX B3aUMOJEICTBIE https://m.edsoo.ru/7f4181ce
N N bubnunoreka [IOK
2.2 IToCTOSIHHBIN NEKTPUYECKUM TOK 20 1 4 https://m.edsoo.ru/7f418 1ce
Bu6nuoreka IJOK
2.3 MarHuTHBIC sBICHM 6 1 1.5 https://m.edsoo.ru/7f4181ce
bubmoreka IIOK
24 UCKTPOMATHHTHAS HHAYKIHS 4 https://m.eds<])_f).ru/7f4181ce
Uroro o pazaeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 10.5




9 KIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (uu¢posBbie)
Ne ni/m R —— Beero KOﬁ]—[TpO.H]:Hl:Ie Hpﬁaxanecxne 06PA30BATEBHBIE
padoTsI pa6oThI pecypesI
Pa3nen 1. Mexanuuyeckue siBJeHUs
11 MexaHn4ecKoe ABMKCHHIE H CIIOCOOBI €TO 10 1 bu6nmoreka IJOK
) OTHCAaHUS https://m.edsoo.ru/7f41a4a6
. Bu6nmoreka IJOK
1.2 BaanmozeHictaue Ten 20 ! 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka LIOK
1.3 3aKOHbI COXpaHEHHA 10 3 https://m.edsoo.ru/7f41a4a6
HUroro no pazneny 40
Pazpnen 2. Mexannueckue KoJ1e0aHusi U BOJIHBI
bubmuoreka LIOK
2.1 Mexanueciue koneoanms 7 3 https://m.edsoo.ru/7f41a4a6
Bu6nuoreka IJOK
2.2 MexaHn4eckue BOJHBI. 3BYK 8 1 2 https://m.edsoo.ru/7f41a4a6
HWroro mo paznemy 15
Pa3nes 3. D1eKTPOMArHUTHOE 10JIe M 3JIEKTPOMATHUTHBIEC BOJIHBI
31 OneKTpOMarHuTHOE MoJe U 6 2 Bbubnuorexa LIOK
) 3JIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro o pazaeny 6
Pasnen 4. CBeToBbI€ IBJIEHUS
bubmuoreka IIOK
4.1 3aKOHBI pacIpOCTPaHEHHS CBETA 6 1 https://m.edsoo.ru/7f41ada6
bubmuoreka IIOK
4.2 JIuH3BI 1 oNITHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bubmunoreka LIOK
4.3 Pasnoxxenue 0eoro cBeTa B CIEKTP 3 1 https//m.edsoo.ru/7f41ada6




Hroro no pazneny

Pa3nea 5. KBanToBbI€ SIBJIEHHA

15

5.1 Hcnyckanue 1 MOTIONIEHHE CBETa aTOMOM 4 1 bromorexa [IOK
' y H https://m.edsoo.ru/7f41a4a6
bu6nmoreka IJOK
32 CTpoetne aTomHOro snpa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuoreka LIOK
>3 FLACPHEIC peakiiHH 7 ! https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 17
Pa3nea 6. IloBTOpUTE1bHO-00001IAKOITI MOAYJIb
6.1 [ToBTopenue n 0600IIEHUE CONEPKAHUS 9 | Bubmuorexa [HOK
' Kypca hu3uku 3a 7-9 xiace https://m.edsoo.ru/7f41a4ab
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 23







MNOYPOUYHOE INVIAHUPOBAHUE

7 KJIIACC
N KoanuecTBO YyacoB DJIeKTPOHHbBIE I (POBHIE
H/-H Tema ypoka Beero KourposabHbie IMpakTHyeckne oGpa3soBaTeJibHbIE
padoThI padoTbI pecypcel
1 ®uznka — HayKa 0 npupoae. SABneHus 1 https://resh.edu.ru
TIPUPOIBI
2 Du3HYECKHE SIBICHUS 1 https://resh.edu.ru
3 @u3nYeCKHe BEIMYMHBI U UX U3MEPECHHE 1 https://resh.edu.ru
4 N3mepenne TemnepaTypsl IpU TOMOIIH 1 |
KHUIKOCTHOTO TEPMOMETpA
5 Mertop! HaygHOTO TI03HaHUSA. Onrcanue 1 bubmmoreka [HOK
(hM3UYECKUX SIBIICHUH C TIOMOIIBI0 MOACIICH https://m.edsoo.ru/ff09f72a
6 Ypoxk-uccienosanue "IIpoBepka runoresnr” 1 1
Crpoenue BemecTBa. OIBITHI, Bubmorexa [OK
7 JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE 1 https://m.edsoo.ru/ff09fe0a
BeEIlleCTBa
bubmmoreka [IOK
8 JBIDKEHHE YACTHIL BEIIECTBA ! https://m.edsoo.ru/ff0a013e
9 Bpoynosckoe aBmxenue, quddysus. 1 https://resh.edu.ru
10 ArperatHble COCTOSTHHSI BEILI[ECTBa 1 https://resh.edu.ru
OCc00EHHOCTH arperaTHbIX COCTOSIHUM BOJIBI. Bubnmorexa [IOK
11 006o0061eHue 1o pasaeny «I[lepBonavanbHbIe 1 https://m.edsoo.ru/ff0a0378
CBEICHHS O CTPOSHHUH BEIECTBA»
12 Mexanuueckoe nBUKeHUE. PaBHOMEpHOE U 1 bu6imoreka [IOK
HEPaBHOMEPHOE JIBUKCHHE https://m.edsoo.ru/ff0a05c6
13 Cxopocth. Equnuiisr ckopocta 1 Eﬁgﬁ?/ﬁiﬁcl){)(ﬁf/fmam%
butmmoreka [IOK
14 Pacuer nyTu 1 BpeMeHU ABMKEHUS 1 https://m.edsoo.ru/ff0a0acd
15 WNuepuus. Macca — mMepa HHEPTHOCTH Tel 1 Egggl;l/(g.eelzi?r}:/ffowcl 0
16 ILtorHOCTH BemiecTBa. PacueT macchl u 1 but6mmoreka IJOK




00BEMa TeNa 10 €r0 INIOTHOCTHA

https://m.edsoo.ru/ff0a0fee

JlaGoparopHas pabora «OnpeneneHue

17 IJIOTHOCTH TBEPIOTO TEIIa»
18 Pemenue 3amad mo teme "IlnoTHOCTH bub6mmoreka [JOK
BemecTna https://m.edsoo.ru/ff0al23c
19 Cwuia KaKk XxapaKTepUCTHKA B3aNMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
Jlaboparophas pabora «zyuenne
20 3aBUCHUMOCTH PacTsbKeHHA (eopMaium)
MIPYKUHBI OT TPHIOKEHHON CHIIBD)
21 [[“IBnenue Tarorenus. Cuiia TSIKECTH
p | oy o oo ol Buorera 0K
"Cota TsoxecTi" https://m.edsoo.ru/ff0al778
73 Cuna TsHKeCTH Ha IPYTUX TUIaHEeTax. bubmmoreka [HOK
DusznyuecKne XapakKTePUCTUKH IIAHET https://m.edsoo.ru/ff0al1502
butmmoreka [IOK
24 Msmepenne cuit. Jiunamomerp https://m.edscl){).ru/fanl 8cc
bubnuotexa [IOK
25 Bec rexa. Hepecomocts hnps://m.edscli).ru/ff()al778
26 CrnokeHne IByX CHJI, HAPABIEHHBIX IO bubnuotexa [IOK
OJIHOM npsiMoii. PaBHOEHCTBYOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pemrenne 3amay o teme
"PaBHonelicTByrOMmAs cui"
8 Cuna tpenus u e€ Bunpl. Tpenue B npupone bu6imoreka LIOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabdora «3yuenune
29 3aBUCUMOCTH CUJIbl TPEHHS CKOIBKEHHUS OT bubnuotexa [IOK
CHWJIBI JTAaBJICHHA U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOUINXCSI TIOBEPXHOCTEN
30 PGI_HGHI/Iev 3aja4 Ha ONpeieneHue
PaBHOJICHCTBYIOMIEH CHIIBI
3 Pemenne 3amad mo temaM: «Bec Temay, butmmoreka [IOK

«I"padrueckoe nzobpaxenue cum», «Cuib,

https://m.edsoo.ru/ff0alde0




«PaBHOAEUCTBYIOILIASI CHII»

Konrtponbnas paboTa no temam:
«MexaHndeckoe ABIMKCHUEY, «Macca,

32 IJIOTHOCTHY, «Bec Tenay, «'padudeckoe
n3o0paxkeHue cun, «CUiby
33 Hapnenne. CiocoObl yMEHBIICHUS U Bu6mmoreka LIOK
YBEIMYEHUS JTABICHUS https://m.edsoo.ru/ff0a20a6
34 JaBnenue raza. 3aBUCUMOCTH JIaBJICHUA ra3a bubaunoreka [JOK
ot 00BEMa, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 [lepenava naBieHus TBEPIABIMU TEIAMH, bubmmoreka [HOK
JKUIKOCTSAMM U razamiu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0
36 JlaBlleHMe B )KUAKOCTH U Ta3e, BHI3BAHHOE bubnmoreka IJOK
JIEHCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amad mo Teme «JlaBiacHue B bubnmoreka IJOK
JKUIKOCTH | rase. 3akoH [lackamusn https://m.edsoo.ru/ff0a2826
Bbubaunoreka [IOK
38 Coobuaroiuecs cocy el https://m.edscl)lo.ru/ff032970
39 I'uppaBnuyeckuii mpecc bubmorexa HOK
https://m.edsoo.ru/ff0a3136
40 Masnomertpsl. [TopuiHeBOM KUIKOCTHBINA https:/resh.edu.ru
Hacoc
41 Atmocdepa 3emiin 1 IPUIMHBI e€ bub6immoreka [IOK
CYIIIECTBOBaHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. ATMochepHOe 1aBiieHHE Egggzljlﬁ.eelicigﬁ/fma% 54
43 Uzmepenne atmocdepHoro nasineHus. Onbit bu6imoreka [IOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCThH aTMOC(EPHOTO JABJICHHUS OT bubnuotexa [IOK
BBICOTHI HaJl YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepoua. AtmochepHoe bubmuoreka [IOK
JIaBJICHUE Ha PAa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Perenue fanaq o teme " ATMochepHoe
JIaBJICHUE
47 JleiicTBHE )KMIKOCTH U Ta3a HA MOTPY>KEHHOE Bub6imoreka [IOK




B HUX TCJIO. ApXI/IMC,Z[OBa cuiia

https://m.edsoo.ru/ff0a3276

JlaGoparopHas pabora «OnpeneneHue

bubmuoreka [IOK

48 BBITAJIKUBAIOLLEH CUJIBI, NEHCTBYIONIEH Ha 1
I » Al yiom https://m.edsoo.ru/ff0a33fc
TEJI0, IOTPYKEHHOE B YKHJIKOCTh
bub6mmoreka [JOK
49 IInaBarme TEa
https://m.edsoo.ru/ff0a3a96
50 BoznyxormnaBanne bubamorera LOK
Y https:/m.edsoo.ru/ff0a3514
JlaGopartopnas pabdora "KonctpyupoBanue
51 JIOJTKH U OTIpeJieNieHne e€ 1
rpy30n0abEMHOCTH"
Pemenne 3amad mo tremam: «IlmaBanne
52 cynos. Bos I[xonnaBaHI/Ie» «JlaBnenue buGimorera LOK
YAOB. Y . https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, )KUIKOCTCH U ra30B)
53 KonTposbHas pabora no teme «JlaBnenue
TBEPABIX TEIN, )KUIKOCTEH U Ta30B»
bubnuorexa LIOK
54 Mexanunueckas pabota
XA # paboT https://m.edsoo.ru/ff0a3f82
butmmoreka [JOK
55 Mounocts. E OII[HOC
THHOCTD. LAMHIHBT MOTIHOCTH https://m.edsoo.ru/ff0a3f82
56 Pacuér momHoCTH, pa3BuBacMoil npu 1
noabEME I10 JICCTHHUIIE
57 [Ipocteie Mmexanu3mel. Peruar. PaBHoBecue https://resh.edu.ru
CHWJI Ha pblyare
Priua eXHUKE, O oje.
| e Gy b B 10K
P N P P A ’ https://m.edsoo.ru/ff0a478e
YCIIOBUH paBHOBECHSI phIYaray
59 Pemenue 3amau mo treMe «Y ClI0BUS Bbubnmnorexa [JOK
PaBHOBECHSI pbIYaray https://m.edsoo.ru/ff0a48a6
Koaddunuent noneznoro neiictpus
60 Mexanu3ma. JlabopaTopHas padbota 0.5
«M3mepenue KII/] HakJIOHHOM TIIOCKOCTH
61 Pemrenne 3amau o teme "Pabora, bu6mmoreka IJOK

motHocTh, KIT/T"

https://m.edsoo.ru/ff0a4c48




Mexanunueckast aHeprua. Kunetnueckas u

bub6mmoreka [JOK

62 TTOTEHITHATbHAS SHEPT S ! https://m.edsoo.ru/ff0a4252
63 3aKoH COXpaHEHUsI MEXaHUYECKON 3HEpPTruu 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a4360
64 «30110TOE TIPABHIIO» MEXaHUKH. 1 https://resh.edu.ru
65 KontponbsHas pabora o teme «Pabora u 1
MOILHOCTb. DHEPTHUs»
66 PesepBHsIii ypok. PaboTta ¢ Tekctamu 1o 1 bubmoreka [{OK
TeMme "MexaHnuueckoe ABMmKeHue" https://m.edsoo.ru/ff0adee6
61 owe Mamnenme moipua ron sumeoorein |1 Bubnorera LIOK
308" ’ https://m.edsoo.ru/ff0adffe
PesepBHerii ypok. Pabora ¢ Tekcramu 1o
68 teme "Pabora. MomHocTs. DHeprus" !
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68




8 KIIACC

KoanyecTBo yacoB

DyeKTpoHHbIE HU(POBHIE

Ne
Tema ypoka Koutpoabubie  Ipakrtuueckue — 00pasoBaTeibHbe
n/n Bcero
padoThI padoThI pecypcbl
HOBHBIC TIOJI0KCHHS MOJICKYJISIPHO-
1 I?;H:anezKooﬁ geoe 150781 ;xeori/LITI})ILI(:: 1 bubmmorexa LIOK
P hitps:/m.edsoo.ru/ff0a5256
TTOATBEPKIACHUS
2 Macca u pa3mMep aTOMOB H MOJIEKYJI 1 https://resh.edu.ru
3 Mopenu TBEPAOrO, KUAKOTO U 1 bubmmorexa [IOK
ra3000pa3HOTO COCTOSHUH BEIECTBA https://m.edsoo.ru/ff0a540e
OOBscHEHUE CBONCTB TBEPAOTO, KUAKOTO U
4 razoo0pa3Horo COCTOSIHMI BEleCTBa Ha | https://resh.edu.ru
OCHOBE TOJIOKCHHUN MOJICKYJIIPHO-
KUHETHYECKOU TEOpUHU
5 Kpucrannmueckre u amopdHsle Tena 1 bubmorexa [IOK
p p https://m.edsoo.ru/ff0a5800
6 CMaurBaHKE U KaOWLISIPHOCTb. 1 bubnmorexa [IOK
[ToBepxHOCTHOE HATSDKEHHUE https://m.edsoo.ru/ff0a5530
7 TeroBoe paciupeHue U CxaTue 1 bubsmorexa LIOK
p P https://m.edsoo.ru/ff0a5a26
T .
3 emnepatypa. CBsi3b TeMIIEpaTypbl CO | https://resh.edu.ru
CKOPOCTBIO TEIJIOBOT'O JIBUYKEHHSI YaCTHII
Buytpennss sneprus. Crioco0s U3MEHEHHS Bubmorexa [JOK
9 ., 1
BHYTpPEHHEH dHEpTUu https://m.edsoo.ru/ff0a5c60
bubmuoreka IIOK
1 B 1
0 HJIBI TCILIOTICpENIatH https://m.edsoo.ru/ff0a6412
[IpakTHyeckoe UCIoIB30BaHNE TEIUIOBBIX
11 CBIE)IZCTB BEILIECTB U MAaTEPUAJIOB B LIEJIAX 1 1 buGimorexa LOK
= P It https://m.edsoo.ru/ff0a65c0
sHeprocOepeKeHus
12 KommuecTBo TeIIoThl. Y enbHas 1 bubmuoreka IIOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHue TeroBoro Oananca. TemioooMeH | Bubnuroreka [IOK

1 TCIIOBOC PABHOBECUC

https://m.edsoo.ru/ff0a7088




JlabopaTtopHas pabota "HccinenoBanme

bubmuoreka LIOK

14 SIBJICHUS Iennoo6MeUHa l'IpI/I"CMeIHI/IBaHI/II/I https://m.edsoo.ru/fi0a6a98
XOJIOJTHOW U rOpsTYeH BOJBI
Pacuer konuuecTBa TEIUIOTHI, HEOOXOIUMOTO
15 JUTSL HATPEBAHUS TeJla U BIJICIISICMOT0 M MTPH
OXJIKICHUH
16 JlabopartopHnas pabota "Onpenenenne bubmmoreka [JOK
YIOETHbHON TEIIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOILINBA. Y IebHas TEIUIoTa bubmmoreka [JOK
CTOpaHus https://m.edsoo.ru/ff0a7b5a
IlnaBneHue u oTBEpACBAHUE
18 KPUCTAJUIMUYECKUX ggn. VnenwHas TerjioTa bubmmorexa HOK
https://m.edsoo.ru/ff0a71d2
TJIaBJICHUS
JlaboparopHas pabora "OnpeneneHue bubnuoreka [IOK
19 ~ "
YAENbHOU TETUIOTHI IUIABJICHUS JIbJA https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBanne 1 KOHIEHCAIINS. bubmmorexa [IOK
Hcmapenne https://m.edsoo.ru/ff0a740c
Kunienue. Y nenbHas Teniora
71 napooOpa3oBaHus U KOHICHCAIIHH. bubnmorexa [IOK
3aBUCUMOCTh TEMIIEPATYPhI KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOTO TaBIeHUS
22 BiraxxHOCTB BO3AYyXa bubmmorexa [IOK
https://m.edsoo.ru/ff0a7628
73 Pemenwne 3amaq Ha onpe/ieieHNE BIaXKHOCTH
BO3/IyXa
[TpuHIHATTEI paOOTHI TETIIIOBBIX ABUTATEICH.
24 [MapoBast TypOuHa. /[BUraTesb BHyTpEHHETO
CrOpaHus
25 KII[ TennoBoro asurarens. TenaoBbie Bbubnuoreka [IOK
JIBUTaTEJIH U 3aIUTa OKpyKaroulei cpeibl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXPaHEHHUS U MPEBPAICHHUS SHEPTHH
B TEIUIOBBIX TPOIIECcCax
}:IonrOTOBKa K KOHTPOJIGHOU paboTe 1o TeMe Bubmorexa [[OK
27 Temnossle siBneHus. I3MeHeHne arperaTHbIX

COCTOSIHMH BerecTna"

https://m.edsoo.ru/ff0a83f2




KontponbsHas pabota o Teme "TermtoBsie

bubmuoreka LIOK

28 enus. MI3meHenune arpera COCTOSIHHH
ABJICHHA " MCHCHHC arperaTHbIX COCTOAHMIH https://m.edsoo.ru/ff0a86ae
BEILIECTBA
29 DnekTpusanus Tel. J[Ba posa aIeKTpUIeCKux
3apsioB
30 DneKTpU3anus TeJ UHAYKIUEH 1 pH |
COTIPUKOCHOBEHUH
31 BsaumogeiicTBue 3apsykeHHBIX Tell. 3aKOH Bubnmuorexa LJOK
Kymnona https://m.edsoo.ru/ff0a87e4
DnexkTprudeckoe mojie. HampssxkeHHOCTD
32 3neKTTp nyeckoro nos. IT I/II)H 1701 bubmmorexa [IOK
p L o https://m.edsoo.ru/ff0a8a0a
CYHEPIIO3UIIUU HIEKTPUUSCKHUX TOJIeH
33 Hocutenu snexTpudeckux 3apsaoB.
OneMeHTapHbii 3apsa. CTpoeHue aToma
[IpoBoAHUKY U AMPAEKTPUKU. 3aKOH Bubmmorexa [HOK
34
COXpaHEHUS DIIEKTPHUECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
Pemenue 3aiau Ha NpUMEHEHUE CBOMCTB bubnuoreka [IOK
35
AIEKTPUIECKHX 3aPsIIOB https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUM TOK, YCIIOBHUS €T0
36 c eZI;BOBaHH;I I/ICquHI/IKH bubimorexa HOK
yi ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JleMcTBUS PIIEKTPUYECKOI0 TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
33 JleficTBHE DIIEKTPUUECKOTO OIS Ha
MIPOBOIHUKH U AUAJIEKTPUKU
39 DNEeKTPUIECKUN TOK B METAIIAX, KUIKOCTSIX Bubnunoreka [IOK
M razax https://m.edsoo.ru/ff0a9838
40 DJeKTpuyecKas Lelb U €€ COCTABHbIE YaCTU
Cuna toka. JJaboparopHas padora Bbubnuroreka [IOK
41 " " 0.5
W3mepenue U peryiupoBaHUE CHIIBI TOKA https://m.edsoo.ru/ff0a8bd6
DJeKTpUYecKoe HanpshkeHue. Bonbtmerp.
42 J'Ia60TIe)1To Hast a60§a "Usmepenue u ’ 0.5 bubmmorexa [IOK
patopHai p "p ) https://m.edsoo.ru/ff0a9e14
pEeryJIUPOBAHNE HAMPSKEHUS
43 CormpoTuBiieHHE TPOBOJIHUKA. Y IEITEHOE bubnunoreka [IOK




COITPOTHUBJICHUEC BCIIICCTBA

https://m.edsoo.ru/ff0aa738

JlaboparopHas pabora "3aBHCHUMOCTb
AIIEKTPHUYECKOTO COMPOTHBIICHHSI

bu6nmoreka IJOK

44
MPOBOJIHUKA OT €T0 JJIUHBI, IIOMIATH https://m.edsoo.ru/ff0aa738
MONEPEYHOT0 CEUCHUSI U MaTepuaia
45 3aBUCUMOCTh CHJIBI TOKA OT HANIPSDKEHUS. bubmuoreka LIOK
3akon OMa ajs ydacTka [enu https://m.edsoo.ru/ff0aa44a
Jlaboparophas padora "Hccnenopanue
46 3aBHICHMOCTH CHJIBI TOKa, HTYIIETro Yepe3 bubmmorexa [IOK
PE3UCTOP, OT CONPOTHBIICHUS PE3UCTOPA H https://m.edsoo.ru/ff0aa04e
HaIpspKEHUs Ha pe3uctope”
47 [TocnenoBarenpHOE U MapaICIbHOE
COCIUHECHHMSI TPOBOIHUKOB
bubmuoreka LIOK
48 Pemenne 3amau no teme "IlocTossHHBIN TOK"
a https://m.edsoo.ru/ff0aaa58
Bu6nmoreka IJOK
49 Pemenne 3aga4u no teme "IlocTogHHBIA TOK"
A https://m.edsoo.ru/ffOaadle
50 Pemenwne 3anaq Ha mpumeHeHne 3akoHa OMa bubnmorexa [IOK
JUTSL Pa3IMYHOTO COSMHEHHS TIPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIHOCTB AIEKTPUIECKOTO TOKA. Bu6nuoreka IJOK
3akon Jlxoyns-Jlenma https://m.edsoo.ru/ff0ab124
57 JlaboparopHas pabota "OnpeneneHue Bubnuoreka [IOK
paboThl M MOIITHOCTH DJIEKTPHIECKOro TOKa" https://m.edsoo.ru/ff0ab3e0
DIJEKTpUYECKHUE LENH U TOTPEeOUTEN
53 SIIEKT pnqecxoﬁ 31:—16 THH B 6I:JT Kopotxkoe bubmmorexa LIOK
P p y- Rop https://m.edso0.ru/ff0ab660
3aMbIKaHHUE
[loaroroBka K KOHTPOJILHOU PabOTE IO TEME
54 "DnexTpuueckue 3apsibl. 3apsHKEHHBIE Tena Bbubnuoreka LIOK
¥ UX B3auMoOAeHCcTBHUA. [1oCTOSTHHBIN https://m.edsoo.ru/ff0abd2c
3JEKTPUUECKHUM TOK"
KonTponbHas pabora mo teme
55 "DnekTpuueckue 3apaabl. 3apsLKeHHBIE Tela bubnmorexa [JOK
¥ UX B3auMOAeHCTBHUA. [1oCTOSTHHBIN https://m.edsoo.ru/ff0abea8
DJIEKTPUICCKHUH TOK"
56 IlocTosiHHBIE MAarHUTHI, ©X B3aUMO/ICHCTBHUE




bu6nmoreka IJOK

57 N3yueHue nosiell NOCTOSHHBIX MAarHUTOB 1 1 https://m.edsoo.ru/ff0ac3d0
53 MaruuTtHOe moje. MarHuTHOE 1oJie 3eMITH U 1 bu6nmoreka IJOK
€ro 3Ha4eHue JJIs )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmbIT Opcrena. MarauTHoe mosue
59 aneKTszecx?)ro ToKa MarHutHoe rnosie 1 buomorexa [IOK
https://m.edsoo.ru/ffO0ac1d2
KaTyILIKH ¢ TOKOM
[IpuMeHeHne 31eKTPOMarHUTOB B TEXHUKE.
60 HEGorfaTZpHZ: pE;6T(£)T(; '%/I3ngﬂne ,Z[eef/'ICTBiIH 1 0.5 bubmoreia HOK
" https://m.edsoo.ru/ff0ac74a
MarHUTHOTO IT0JIs1 HA IPOBOJHUK C TOKOM
DJeKTPOABUTraTeNb MOCTOSHHOTO TOKA.
61 Hcnonp3oBanue 31eKTpoABUTaTEN eIt 1 Bubmuorexa [HOK
JlaboparopHas pabora "KoHcTpynpoBaHue u https://m.edsoo.ru/ff0ac86¢c
H3y4YeHHe pabOoTHI DIIEKTPOABUTATENS"
62 OmnbiTel @apanes. 3aKOH AIEKTPOMArHUTHOU 1
unaykiuu. [IpaBuio Jlenna
OnexTporeneparop. CrocoObl MoTyIeHus
63 AJIEKTPUUECKOW SHEPTUU. DICKTPOCTAHIIUU 1
Ha BO300OHOBIISIEMBIX HCTOYHUKAX YHEPTUU
64 [MoaroroBka kK KOHTPOIBHOM paboTe Mo Teme 1
"DNeKTpruYecKrue 1 MarHUTHBIE IBICHUS"
65 KonTponbHas paboTta o Teme 1 Bubmorexa [JOK
"DNeKTpUYECKHe U MATHUTHBIC SIBJICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHbIii ypok. Paborta ¢ TekcTamu 1o Teme 1 Bbubnuoreka LIOK
"TeruioBble ABIICHUA" https://m.edsoo.ru/ff0accSe
67 PesepBHbIii ypok. Paborta ¢ TekcTamu 1o Teme 1 Bbubnuoreka LIOK
"[TocTOSHHBIN 2IIEKTpUUYECKUI TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHbIii ypok. Paborta ¢ TekcTamu 1o Teme 1
"MaruuTHBIC SIBJICHUS"
OBLIEE KOJIMYECTBO YACOB T10 ITPOT'PAMME 68 10.5




9 KIIACC

KoanyecTBo yacoB

DyeKTpOoHHbBIE HU(POBHIE

J:;-)H Tema ypoxa Beero Kontponbubie  IIpaktuyeckme  00pasoBaTesbHbIe
padoTbI padoThI pecypcbl
| MexaHunueckoe IBMKeHHe. MaTepuansHast | https://resh.eduw.ru
TOYKA
> Cucrema otcuera. OTHOCUTEIBEHOCTh 1 bubnuoreka [IOK
MEXaHWYECKOTO JABMKEHUS https://m.edsoo.ru/ff0ad474
. Bu6nuoreka IJOK
3 PaBHOMeEpHOE NPAMOIMHENHOE JBUKEHUE 1 https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE MPSIMOIMHEHHOE IBUKEHUE.
4 CpIC)}Z[HSISI u I\I?[FHOBCII)LIHEIH CKOPOCTh § ! https://resh.edu.ru
5 [IpsmonuHeiHOe paBHOYCKOPEHHOE 1 bubmmoreka [IOK
JBU)KEHHE. Y CKOpEeHHe https://m.edsoo.ru/ff0ad8d4
CkopocTh IpAMOIMHEHHOTO
6 paBHOYCKOpeHHOTO ABMkeHus. ['paduk 1 https://resh.edu.ru
CKOpPOCTH
JlaGopartophas pabora "OnpeneneHue Bubmorexa [IOK
7 YCKOpEIHHA TEJ1a IpK pabH OyCKOpeHH?M ! ! https://m.edsoo.ru/ff0adb18
JBIKEHUH TI0 HAKIIOHHOM TJIOCKOCTH
8 CBobonHOe nafenue ten. Onbitel [anumnest 1 https://resh.edu.ru
PaBHOMEpHOE MBMKEHHE TIO OKPYKHOCTH. Bubnmorexa LIOK
9 [Tepuon u wactora oOpamenus. JlnaeitHas u 1 https:/m.edsoo.ru/ff0ae 176
YTIIOBasi CKOPOCTH
10 LlenTpocTpeMUTENBHOE YCKOPEHHE 1 https://resh.edu.ru
N Bubnunoreka [IOK
11 [TepBeiit 3akoH HetoToHa. BekTop cuiibl 1 https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. 1 Bubmoreka [JOK
PaBHonelicTBYIOIIAs CUIa https://m.edsoo.ru/ff0ae72a
13 Tpernii 3axkoH Hprotona. Cyneprno3urus cui 1 Eﬁﬁﬁiﬁiiﬁﬁ/mae% )
14 Pemienue 3ana4y Ha mpuMEHEHUE 3aKOHOB 1 Bu6nuoreka IJOK

Hrrorona

https://m.edsoo.ru/ff0aeb6c




bu6mmoreka IJOK

15 Cuna ynpyroctu. 3axon I'yka https://m.edsoo.ru/ff0aeca2

16 Pemrenne 3amad mo teme «Crita yIpyrocTi

17 JlabopartopHnas pabora «Onpenenenne bubmmoreka [JOK
JKECTKOCTH TPy KHHBDY https://m.edsoo.ru/ff0ace28

bu6nmoreka IJOK

18 Cua Tpenus https://m.edsc];E).ru/fanﬂ38

19 Pemenwne 3amad mo teme «Cuia TpeHHD» bubmmorexa HOK

https://m.edsoo.ru/ff0afa26

20 JlaboparopHas pabora "OnpeneneHue bubnunoreka [IOK
K03 (UITMCHTA TPSHUS CKOJIbKCHHS" https://m.edsoo.ru/ff0af8be

71 Pemenue 3amad mo teme "3akonbl HetoTOHA. bubmuoreka LIOK
Cuna ynpyroctu. Cuia TpeHus" https://m.edsoo.ru/ffO0afb8e

2 Cuiia TSHKECTH U 3aKOH BCEMUPHOTO bubmmorexa [IOK
TATOTCHHS. Y CKOpEHHE CBOOOTHOTO IMaICHHUS https://m.edsoo.ru/ff0af044

BIDKCHUE TEJ BOKPYT TPaBUTALIIOHHOTO

23 fLIeHTpa (COJ‘IHG‘IH&?II) };ngMa). ?aﬂaKTI/IKI/I https://resh.edu.ru

24 Pemenne 3agad mo teme "Cuiia TSOKECTH U Bu6nmoreka IJOK
3aKOH BCEMUPHOI'O TATOTCHUS" https://m.edsoo.ru/ff0af5f8

25 [TepBas kocMmugeckast CKOPOCTb. bubmuoreka IIOK
HesecomocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaaIbHONW TOUYKH.

26 AbcomotHo TBEpIOE Teno. PaBHOBecue Bu6nuoreka IJOK
TBEPAOTO TeJla C 3aKPEIUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpallleHus

27 MowmeHnT cuibl. LleHTp TspKecTH https://resh.edu.ru

3 Perrenue 3agad nmo reme "MOMEHT CHJIBI. Bu6nuoreka IJOK
Hentp Ts0KECTH" https://m.edsoo.ru/ff0b02b4

39| "Mionammeonoe mmamemme. Bmeonsiomme Bumitorexa LIOK
" https://m.edsoo.ru/ff0b0408
'I'<OHTp0JII)Ha$[ pabora 1o Teme § Bubmorexa [IOK

30 Mexanundeckoe qBrKeHue. B3anmoaericTre

Tea"

https://m.edsoo.ru/ff0b06ec




Nwmmynsc Tena. UMiynbe cuimbl. 3akoH

bubmuoreka IIOK

3 ;‘;’;ﬁ;‘;‘;‘;g’; ;‘;ﬁgﬁ;gﬁgyroe u hitps://m.edsoo.ru/ffOb07fa
3 Pemenue 3anad mo teme "3akoH coXpaHEHUs Bubnuorexa LIOK
uMITyJsca" https://m.edsoo.ru/ff0b096¢
33 PeakTHBHOE IBUXKCHHE B TIPUPOJIC M TEXHUKE
bubmuoreka IIOK
34 Mexanndeckas paboTa ¥ MOIITHOCTb https:/m.c dsc])_E).ru I£f0b0as4
35 Pabora cuitbl TshKECTH, CHITBI YIIPYTOCTH U bubmuoreka IIOK
CHWJIBI TPEHHS https://m.edsoo.ru/ffOb0db8
JlaGoparopHas pabora «OnpeneneHue
s o e s s
MTOBEPXHOCTHY
37 Cpsi3b 3Hepruu U paboThl. [loTeHManbHas https://resh.edu.ru
SHEPrHs
38 Kunetnueckas suneprus. Teopema o bubmuoreka LIOK
KHHETUYECKOH YHEPTHUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpAHEHUs JHEPTHU B MEXAHUKE https://resh.edu.ru
40 JlaGoparophas padora «M3yueHue 3akoHa Bubnuoreka [IOK
COXPaHEHUS DPHEPTUNY https://m.edsoo.ru/ffOb12fe
41 KonebarenbHOE IBUKEHUE U €T0 Bu6nuoreka IJOK
XapaKTePUCTUKH https://m.edsoo.ru/ff0b1858
1 3aryxaromue koniebanus. BeiHy)XIeHHBIE Bu6nuoreka IJOK
koJieOanms. Pe3oHaHc https://m.edsoo.ru/ff0b20f0
43 MareMaTU4yecKUi U NPYKUHHBIA MAaITHUKHU https://resh.edu.ru
44 3aBHCHUMOCTD IIepruoa KoueOanuit ot Bbubnuoreka LIOK
YKECTKOCTH MPYKUHBI 1 MACCHI Tpy3a https://m.edsoo.ru/ff0b197a
45 [pepparieHre 3HEPTUU P MEXAHUIECKUX https://resh.cdu.ru
KoJIeOaHMSIX
| L o O B 10K
MASTHIKD https://m.edsoo.ru/ffOblaec
47 JlaGoparopnas padora «I[IpoBepka Bbubmuorekxa LIOK




HE3aBUCHMOCTH MepHojia KojebaHuii rpy3a,
MOJIBEIICHHOTO K HUTH, OT MacChl Ipy3a»

Mexanndeckue BoaHbl. CBOMCTBa

https://m.edsoo.ru/ffOb197a

bubmuoreka LIOK

48 MeXaHHu4YeCcKuX BOJH. [IpomonsHbIe 1
polt https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIC BOJHBI
MexaHn4ecKHe BOJIHBL B TBEPIOM TEIIE.
49 . P https://resh.edu.ru
CelicMUY€eCKHE BOIHBI
50 3ByK. PacmpocTpaneHue u OTpakeHUE 3BYKa https://resh.edu.ru
51 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI https://resh.edu.ru
I'pOMKOCTB 3BYKa 1 BBICOTA TOHA.
52 P },/ https://resh.edu.ru
AKyCTHUECKUH pe30HaHC
53 VYbTpa3ByK ¥ HHPPA3BYK B IPUPOE U Bubmmoreka LOK
TEXHUKE https://m.edsoo.ru/ff0b23ca
IToaroroBka K KOHTPOJILHOM paboOTE MO TEME
54 "3aIIL(OHBI COX aHeHTI/II)SI Mexalfnqecmxle buGmorexa IIOK
P " https://m.edsoo.ru/ff0b25f0
KOJIe0aHUA U BOJIHBI
KonTponbHas pabora o teme "3akoHBI
55 coxpaHeHus. MexaHu4YecKue KojicOaHus u
BOJIHBI"
56 DIEeKTPOMArHUTHOE TIOJIE. Bubnuoreka [IOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoMCTBa 2JEKTPOMAarHUTHBIX BOJIH
[Ixana 31eKTpOMarHUTHBIX BOJIH.
58 I/IcnonbzoBaEP)Ie DJIEKTPOMATrHUTHBIX BOJIH Eubmiorexa HOK
1 P https://m.edsoo.ru/ff0b2fe6
IUIA COTOBOM CBSI3H
59 Pewienue 3anay Ha onpeneneHue 4acToThl U Bu6nuoreka IJOK
JUTFHBI DJICKTPOMArHUTHOU BOJIHBI https://m.edsoo.ru/ff0b2c6¢
60 DNeKTpOMarHuTHas MPUPOA CBETA. Bubnuoreka [IOK
CkopocTs cBeTa. BoHOBBIE CBOWCTBA CBETa https://m.edsoo.ru/ff0b31d0
61 Perenwue 3ana4 Ha onpe/ie/ieHUe YaCTOThI U
JUTMHBI 3JICKTPOMAarHUTHOM BOJIHBI
WUctounukn cBeta. [Ipssmonnnaeitnoe
p bubmuoreka IIOK
62 pacnpoctpaHenue cBeTa. 3atMeHust ConHIA U

JIyHbI

https://m.edsoo.ru/ffOb3658




3akoH oTpakeHHS CBeTa. 3epkaia. Pemenne

bubmuoreka IIOK

63 3a/1a4 Ha TIPUMEHCHHE 3aKOHA OTPaKECHUS https://m.edsoo.ru/fi0b38cd
cBeTa
64 [Ipemomiienue cBera. 3aKOH MPETIOMIICHUS bubnuoreka [JOK
CBeTa https://m.edsoo.ru/ff0b3aea
ITonHoe BHYTpeHH JKCHUE CBETA.
65 I/ISHOJ?:SOBZHEIGC Hgﬁﬂo(jlg)aBIfyT;eiHeeri bubmorexa HOK
https://m.edsoo.ru/ff0b3cSc
OTPaKEHUS B ONITHYECKUX CBETOBOIAX
66 Pemrenne 3amay Ha mpuMeHEHUE 3aKOHA
MIPEIIOMJICHUS CBETa
Hcnonp3oBaHue MOHOTO BHYTPEHHETO
67 OTPaKCHUS: CBETOBOJIBI, ONTHKOBOJIOKOHHAS
CBSI3b
bubmuoreka LIOK
68 JInazpl. OnTHdeckas cuia JTUH3BI https://m.edsoo.ru/f0b3f2c
69 [TocTpoeHue n300paKeHU B JTHMH3aX bubmorexa HOK
https://m.edsoo.ru/ff0b444a
JlaboparopHas pabota "Onpenenennue
70 Q)OKyIC)HOFE pacETosle u orl)ITII[/IquKOﬁ CHJIBI bubmmorexa [IOK
9 " https://m.edsoo.ru/ff0b4206
cobuparoneil JIMH3LI
71 Onrtuyeckre TUH30BbIE TPUOOPHI bubmmorexa [IOK
https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak onTHyeckas cucTeMa. 3peHHe bubmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Jedextsl 3pennst. Kak coxpaHuth 3peHue
Pasnoxxenue Oenoro ceera B criekTp. OmbITHI
74 Hrerorona. Cnoxxenune CHGKTpaJ'IBHLII)X IIBETOB. Bubmiorexa LIOK
https://m.edsoo.ru/ff0cOf4c
Hucniepcus cBera
Bu6nmoreka IJOK
5 Hutepepentus u mparis caera https://m.edsoo.ru/ff0cOe2a
76 BosiHOBBIE CBOIICTBA CBETA: AUCIIEPCHS,
uHTEepepeHnus u audpaxmms
77 OmeiTe! Pezepdopaa u mianeTapHast MOZEIb Bubnuroreka [IOK

aToMa

https://m.edsoo.ru/ffOc12a8




78

IToctynatel bopa. Monens atoma bopa

79 Hcnyckanue u MOTJIoneHHe CBETa aTOMOM. bubmuoreka IIOK
KsanTel. JInHeH9aThIe CIEKTPHI https://m.edsoo.ru/ff0c144c
80 HaGuroienue criekTpoB UCITYCKaHUs bubmmorexa HOK
https://m.edsoo.ru/ff0c1550
81 PaanoakTHBHOCTH M €€ BUIBI bubmorexa HOK
https://m.edsoo.ru/ff0c1672
32 Crpoenue aromHOro siapa. Hyknonnas bubmmoreka [JOK
MOJICITb https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHbIE peBpaleHus. 1M130Tomnsl bubmorexa HOK
https://m.edsoo.ru/ffOclal4
’4 Pemenne 3aga4 no teme: "PanroakTHBHBIE bubmuoreka LIOK
mpeBparienus"” https://m.edsoo.ru/ffOc1bda
85 [lepuox momypacnania
36 PanuoakTruBHBIE H3TyUeHUs B IPUPOJIE, Bubmmorexa [JOK
MeIULIMHE, TEXHUKE https://m.edsoo.ru/ff0c2126
]7 SAnepHble peaknyu. 3aKOHBI COXpaHEHUS bubmmoreka [IOK
3apsIOBOTO M MACCOBOT'O YHICEIT https://m.edsoo.ru/ff0c1c58
88 OHeprus CBA3M aTOMHBIX szep. CBsA3b Macchl Bbubnuorexa LIOK
Y DHEPTUU https://m.edsoo.ru/ff0c1d7a
89 Pemenue 3anad no teme "SnepHeie peaknyn”
90 Peakuuu cunTes3a u geneHus saep. Bu6nuoreka IJOK
WcTtounnku sueprun ConHia u 3B€31 https://m.edsoo.ru/ff0c1e88
Snepnas sHepreruka. [eicTBus
91 palMOaKTUBHBIX U3JIyYEHUHN Ha KVBbIE
OpTraHHU3MBI
[MoaroroBka K KOHTPOJLHOU PabOTE MO TEME
9 "DNeKTpOMarHuTHOE MoJIE. bubnmnorexa [IOK
DJNeKTpOMarHUTHEIE BOJHBEL. KBaHTOBBIC https://m.edsoo.ru/ff0c223e
SIBJICHUA"
KonTponbHas pabora mo Teme
93 "DIeKTpOMarHUTHOE TIOJIE.

DJNeKTpOMarHuTHeIe BoJHbL. KBaHTOBBIE
SBIeHUS"




94 [ToBTOpEeHME, 0000IIICHHE TIO TEME 1 1 bubmmoreka [JOK
"BzanmoneiicTeue Ten" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenme, 0600meHue. Pemenue 3a1a4q 1mo 1 bubmmoreka [JOK
TteMe "TeruoBele mponecch!” https://m.edsoo.ru/ff0c2572
96 [ToBTOpenme, 0600meHue. Pemenue 3a1a4 1mo 1 bubmmoreka [JOK
teme "KIIJI TernoBbIx nBUrarenei" https://m.edsoo.ru/ff0c2a22
97 [NoBTOpenue, o6o0IIeHNE. Pemenue 3amay mo 1 bubmuoreka IIOK
teme "KIIJI anexTpoycraHoBOK" https://m.edsoo.ru/ff0c2b30
98 [MoBTOpenue, o6o0IIeHNe 0 Teme "CBeTOBbIC 1 bubmuoreka IIOK
sABIcHUA" https://m.edsoo.ru/ff0c2c52
99 [TorTOpeHue, 0600IICHNE IO TeME ""3aKOHBI 1 bubmuoreka LIOK
COXpaHEHHUsS B MEXaHHUKE" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenwue, 0600IIeHNE IO TEME 1 bubmmorexa [IOK
"Kosnebanus 1 BOJIHBL" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenwue, o6o0menne no Teme "CBeTOBBIE 1 bubmmorexa [IOK
SIBJICHHST" https://m.edsoo.ru/ff0c3044
[ToBTOpenwue, 0600IIeHNE IO TEME
102 1
"KBanToBas u simepHast puzuka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 22







YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JUISA YYEHUKA

» ®usnka: 7-i kiacc: 0a30BbBIi ypoBeHb: yueOHUK, 7 knacc/ [lepoiukun .M., BanoB A.U.,
Axuunonepnoe obmectBo «M3narensctBo «IIpocBemenney

» Ousnka: 8- kmacc: 0a30BBIA YpOBEHb: yueOHUK, § kinacce/ [leppmmkua U. M., UBanos A. U.,
AxrmmmonepHoe o6rmecTBo «M3naTenpcTBo «IIpocBemenmey

» Ousmka: 9-i knacc: 0a30BbIi ypoBeHb: yueOHuK, 9 kinacce/ [lepoiukun Y. M., I'ytauk E. M., BanoB
A. W, IletpoBa M. A., AkmmonepHoe oomiecTBo «M3narenbetBo «lIpocBemnienuey

METOANYECKHUE MATEPUAJIBI JIJI51 YUUTEJISA
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