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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢us3uke Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUSI COCTAaBJIEHA HAa OCHOBE
MOJIOKEHUI U TpeOOBaHM K pe3yabTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOW 00pa3oBaTeNbHOU
nporpammsl, npencraBieHHbXx B PI'OC 00O, a taxxke ¢ yuérom (enepanbHOil pabodeit mporpamMmsI
Bocriutanus u Konueniuu npenogaBanus yaeoHoro npeamera «Dusukay.

Copepxanue mnporpaMMmbl Mo (U3MKE HAmNpaBiIeHO Ha (POPMUPOBAHUE €CTECTBEHHO-HAYUHOI
IPaMOTHOCTH OOYYarOIIUXCS M OpraHU3alMi0 H3y4eHHs (PU3MKM Ha JEATENIbHOCTHOW OCHOBe. B
nporpaMMe no (hU3MKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO MpeaMeTa B peanu3aluu TpeOOoBaHUMN
®I'OC OOO K mIaHUpyEeMbIM JUYHOCTHBIM M METAIIPEIMETHBIM pE3yJibTaTaM OO0Y4YEHMsI, a TaKXKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHMUsI.

[Iporpamma 1o ¢u3HMKe ycTaHAaBIUBAeT paclpeaeNieHHe y4yeOHOro marepuaia Mo Tojam
o0y4enus (o KJ1accam), IpesiaraeT IpUMEPHYIO TOCIE0BaTEIbHOCTh N3yUEHHs TEM, OCHOBAaHHYIO Ha
JIOTUKE Pa3BUTHUS IPEIMETHOTO COJIEPKaHUA U yUETE BO3PACTHBIX 0COOCHHOCTEN 00yJaromnXCsl.

[Tporpamma mo ¢usmke pa3paboTaHa € HENbI0 OKa3aHHWs METOJMYECKOW MOMOIIU YYHUTETIO B
co3/1aHuu pabouelt mporpaMMsl Mo y4eOHOMY MIPEIMETY.

®dusnka SBIAETCA CHUCTEMOOOPA3YIOIMMM Il €CTECTBEHHO-HAYUHBIX YYEOHBIX TIPEIMETOB,
MOCKOJIbKY (PU3UYECKUE 3aKOHBI JIEKaT B OCHOBE IMPOILIECCOB M SIBJICHHM, W3y4aeMbIX XHMHEH,
Ouosioruei, actpoHOMUEH 1 pusmuecKol reorpadueil, BHOCUT BKJIA/ B €CTECTBEHHO-HAYYHYIO KAPTHHY
MUpa, MPEAOCTaBIsIeT Haubomee sicHble 00pa3llbl MPUMEHEHUS HAyYHOI'O0 METO/a IMO3HaHUs, TO €CTh
croco0a MorydeHus! TOCTOBEPHBIX 3HAHUH O MHpE.

Opna U3 MaBHBIX 33724 PU3NYECKOr0 00pa30BaHUs B CTPYKType 0011ero o6pa3oBaHus COCTOUT
B (hOpMHpOBaHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH M MHTEpECa K HayKe y 00y4aroIuxcsl.

N3yuenne ¢u3ukun Ha 0a30BOM ypOBHE MpEAINOJIaraeT  OBJIAJCHHE  CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIUMHI €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD!

L4 HAay4YHO 0OBACHATH SIBJICHUA,
L4 OLICHUBATHb U TIOHUMATb 0COOEHHOCTH HAaYy4YHOT'O UCCIICAOBAHUAA,
L4 HHTCPHPECTUPOBATL JAHHBIC U UCTIOJIb30BATh HAYYHBIC JOKA3aTCIILCTBA JJIS MMOJIYYCHH S BBIBOIOB.

Ienn wm3yueHust (U3UKUM Ha YpOBHE OCHOBHOro oOmiero oOpasoBaHusi ompeneneHsl B Konuenumu
npenojaBaHus ydyeOHoro mnpeamera «®Pusuka» B 00pa3oBaTeNbHBIX OpraHuzanuax Poccuiickoit
denepanyy, pealu3yoMX OCHOBHbIE 00111€00pa3oBaTeIbHbIe TPOTPaMMBbl, YTBEPKAEHHOW peleHreM
Konnernn MunucrepctBa npocsenierus: Poccuiickoit @enepanuu (mpotokon ot 3 aexadps 2019 r. No
[1K-4BH).

Henu n3yyenus Ppu3nKu:

J npuoOpeTeHne MHTepeca M CTpEeMJICHUs OOy4aroIlMXcs K HAaydYHOMY M3YYEHHUIO MPUPOIHI,
pa3BUTHE UX UHTEIIEKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

. pa3BUTHE MPEACTABICHUN 0 HAYyYHOM METOJIe MMO3HAHHU U (POpMUPOBAHHUE HCCIIEI0BATEIBCKOTO
OTHOILIEHHUS K OKPYKAIOLIUM SIBJICHUSM;

J dbopMupOBaHKHE HAYYHOIO MHUPOBO33PEHHUS KaK pe3ysibTaTa U3yueHUs OCHOB CTPOEHMSI MaTEepUH
1 GyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

. dbopMHpOBaHUE TPEJICTaBICHUM O posid (U3UKU Ui PAa3BUTUS IPYTUX E€CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHUI;

o pa3BUTHE NPEACTABIECHUI 0 BO3MOXKHBIX cepax Oyayuieil mpodeccnoHalbHON JesTeNbHOCTH,

CBSI3aHHOM C (PU3UKOM, MOATOTOBKA K JlaibHeeMy 00y4eHHIO B 3TOM HallpaBICHHH.

JlocTkeHHe JTHX MeJed mporpaMMbl MO (M3MKE Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs
o0ecrneunBaeTcs peleHueM CIeAYoNuX 3a1ay:

J npuoOpeTeHne 3HAaHUM O JUCKPETHOM CTPOSHHHM BEIIECTBA, O MEXAHWYECKHX, TEIJIOBBIX,
AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;



o npuoOpeTeHne yMEHUIl OMHChIBaTh M OOBSACHATH (U3NYECKHUE SIBICHUS C HCIIOJIb30BAaHHEM
IIOJIy4YE€HHBIX 3HAHUM;

J OCBOCHHE METOJIOB PEIICHHS MPOCTCUITNX PacUETHBIX 3a7a4 C UCIOJIb30BaHUEM (U3HUECKUX
MOJIeTIeH, TBOPUECKUX M MPAKTUKO-OPHUECHTUPOBAHHBIX 33]1aY;

. pa3BUTHE YMCHUU HAOJIOJaTh TPUPOIHBIC SIBICHHUS ¥ BBIIOJIHATH ONBITHI, JIA0OpATOPHBIC
paboThI U PKCIIEPUMEHTAIBHBIC UCCIICIOBAHMS C MCIIOJIb30BAHUEM U3MEPUTEIILHBIX IPHOOPOB;

o OCBOEHHUE MPUEMOB paboThI ¢ HHPOpManHel PU3NIECKOTO COACPIKAHMS, BKITIOYast HHPOPMAITIIO
0 COBPEMEHHBIX JOCTHKCHUIX (DU3MKH, aHATTN3 U KPUTUUYECKOE OIICHUBAaHUE HH(OpMAIIHH;

. 3HaKOMCTBO €O cdepaMu Npo(ecCHOHANBHOW AEATENbHOCTH, CBS3aHHBIMH C (U3MKOH, U

COBPCMECHHBIMU TCXHOJIOI'UAMH, OCHOBAHHBIMH HAa JOCTUXKCHUAX (bHSH‘lGCKOfI HAayKH.

Ha wusyuenue ¢usuku (06a30BbIii YpOBEHb) Ha YPOBHE OCHOBHOIO 0O0IIEero oOpa3oBaHUS
orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henenro), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yaca (3 yaca B HeIeINIO).

[Ipennaraemelii B mporpaMMe no (usuke nepeyeHb J1adopaTOpHBIX padbOT M ONBITOB HOCUT
pPEKOMEHIaTeNbHBIN XapaKkTep, YUUTENb JeTaeT BHIOOp MPOBEAEHUS J1a00paTOPHBIX PabOT U OMBITOB C
yu€TOM HMHIUBUAYAJIBHBIX OCOOEHHOCTEH OOYyJaromuXxcs, CIUCKAa SKCIEPUMEHTAIbHBIX 3a/1aHuM,
mpearaéMbix B paMKax OCHOBHOTO TOCYJapCTBEHHOTO IK3aMeHa 1o (pu3mke.



COJEP)KAHUE OBYYEHUA
7 KJIACC

Pasznes 1. ®u3uka v e€ poJib B MO3HAHUU OKPYKAKILET0 MUPA.

®usuka — Hayka o npupone. ABneHus npupoasl. PU3ndecKue SBICHUS: MEXAHUYECKUE, TEIUIOBLIE,
3JEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusndeckue BenuduHbl. VM3mepenue ¢usndeckux BenuunH. Ouswmueckue nmpubopsl. [lorpemHocTs
n3MepeHuil. MexxayHapoaHasi CucTeMa eIMHULL.

Kak ¢u3uka um apyrue ecTecTBEHHbIE HAYKHM M3Y4aloT NPHUpony. EcTecTBeHHO-Hay4HBIM MeETox
MO3HaHUs: HaOJI0JIeHHe, TOCTAHOBKAa HAyYHOT'O BOIIPOCA, BBIIABM)KEHUE TUIIOTE3, SKCIEPUMEHT I10
MPOBEpKE THUIOTE3, OOBsACHEHHE Halmonaemoro spieHus. Onucanue (U3NYECKUX SIBICHHH C
ITOMOILIBIO MOJIEIIEN.

Jemoncmpayuu.

1. MexaHu4ecKue, TEIIOBbIe, JJICKTPHUYECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

2. Ouznyeckue TPHOOPHI W TPOLEAypa NPSIMBIX HW3MEPEHHH aHAJIOTOBBIM M ITU(GPOBBEIM
puOOpOM.

Jlabopamopuvie pabomol u onsimol.

Omnpenenenue eHbl JeIeHUs KAl H3MEPUTEIHLHOTO MPHoOopa.

N3mepenne pacCcTOsTHU.

N3mepenne 00bEMa )KUIKOCTH B TBEPIOTO Tea.

Onpenenenue pasMepoB MalbIX TEN.

N3mepenne Temneparypsl IpU NOMOILIHU KUAKOCTHOTO TEPMOMETPA U IaTYMKa TEMIIEPATYPBHI.
[IpoBenenue uccneaoBaHus MO MPOBEPKE THIOTE3bI: JATbHOCTH MOJIETA MIApUKA, MYIIEHHOTO
TOPU30HTANILHO, TEM O0JIbIIIe, YeM OO0JbIIe BBICOTA ITYCKa.

Paznen 2. [lepBonayanbHble CBeeHNs 0 CTPOCHUM BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mepbl. OMbITHL, JOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHUE BEIIECTBA.

JIBrxenue yactul] BeniecTBa. CBs3b CKOPOCTH ABWKEHUS YacTHI] C TeMmmeparypoi. bpoyHoBckoe
newkenue, nuddysus. BzanmoaencTBre 4acTUIl BEECTBA: MPUTSHKEHNE U OTTAJIKMBAHUE.
ArperaTtHble COCTOSTHUS BEILIECTBA: CTPOCHHUE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTATUIMYECKUX ) TETl.
B3auMocBs3p  MeXJy CBOMCTBAMH BEIIECTB B pa3HBIX arperaTHbIX COCTOSHHUSIX M HX
aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

ogakrwdE

Jemoncmpayuu.

1. HaGnronenue GpoyHOBCKOTO ABHIKEHHMSL.

2. Hab6monenue muddysum.

3. HabGmronenue sBieHUi, OOBICHSIOMIMXCS TMPUTSHKCHHEM WM OTTAIKMBAHHEM YaCTHI
BEIIIECTBA.

Jlabopamopmuvie pabomul u onvimol.

1. OrneHka IraMeTpa aToMa METOJIOM PSIIOB (C UCToIb30BaHueM (ororpaduii).

2. OnbITh! IO HAOJIIOIEHUIO TEIJIOBOTO PACIIMPEHHS ra30B.

3. OnbITH IO OOHAPYKEHHIO IEHCTBHS CHIT MOJICKYJISIPHOTO TTPHUTSKCHUS.

Paznen 3. /IBu:kenune u B3auMo/jieiicTBue TeJl.

Mexannyeckoe nBrkeHHE. PaBHOMepHOe W HepaBHOMepHOe nBrkeHue. CkopocTs. Cpemnss
CKOPOCTb IPU HEPABHOMEPHOM JIBUKEHUH. Pacuér myTH U BpeMEeHH JIBU>KEHHUSI.

SBnenne wHepnuu. 3aKOH WHEpUMH. B3anmmoaeicTBHE Tell Kak MPUYMHA W3MEHEHHS CKOPOCTH
NBUWKEHUs Tel. Macca kak Mepa uHepTHocTH Tena. I[lnotHocth BemiectBa. CBsI3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMA BEIlleCTBa.

Cuna xak XxapakTepucTHKa B3aumozeicTsus Tea. Cua ynpyrocty U 3akoH I'yka. 3Mepenue cuisl ¢
MTOMOIIBIO TUHAMOMETpa. SIBJICeHHE TATOTEHUS U cuia TshkecTu. Cuila TSHDKECTH Ha JPYruX IUTaHeTax.
Bec Tena. HeBecomocTs. CrnokeHue cuil, HalpaBiICHHBIX 110 OJHOW HpsiMol. PaBHoaelcTByromas
cui. Cuita Tpenusi. TpeHue CKoJIbKeHUs U TPEHHE MOKOos. TpeHre B NpUpOJIE U TEXHUKE.
Jemoncmpayuu.

1. HaOmronenrne MEXaHUYECKOT0 IBKEHNS TEA.



N3Mmepenne cKopoCcTH MPSMOITMHEUHOTO ABUKEHHUS.
Habmronenue sSiBJICHHS] HHEPITUH.

Hab6nronenne n3aMeHeHus: CKOPOCTH TIPH B3aUMO/ICHCTBHUH TEJl.
CpaBHeHHE MacC MO B3aUMOJCHCTBHUIO TEJl.

CrnosxeHue cuil, HalpaBJICHHBIX 110 OJJHON MPSIMO.
JIaﬁopamoprle padomout u onvimol.

o UTEWN

1. OmnpezneneHue CKOPOCTH PABHOMEPHOIO JIBWXKEHHs (IIapuka B KMJIKOCTH, MOJENIH
AIEKTPUYECKOTO aBTOMOOUIIS U TaK J1ajiee).

2. OmnpezneneHue cpegHe CKOPOCTH CKOJbKEHUs Opycka WIM LIapuKa II0 HaKJIOHHOW
IIJIOCKOCTH.

3. OnpezneneHue WIOTHOCTU TBEPIOIO TeIa.

4. OnbITH, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTskeHus (aedopMmaiyu) TPYKUHBI OT
IIPUIIOKEHHOM CHIIBI.

o. OnpIThI, AEMOHCTPUPYIOIINME 3aBUCUMOCTb CHJIBI TPEHUS CKOJBXEHMsS OT Beca Tela U

XapakTepa COMPUKACAIOIINXCS TIOBEPXHOCTEH.

Pa3nea 4. /laBiienune TBEPABIX TeJl, :KUAKOCTEH U I'a30B.

JaBnenue. CriocoObl yMEHBIICHUS U YBEJIMYEHUS AaBiieHus. JlaBneHnue ra3a. 3aBUCUMOCTD JIaBJICHHUS
raza or o0Obéma, TemnepaTrypsl. llepenaua naBiaeHHs TBEPABIMH TEJIaMH, KUAKOCTSIMHU U Ta3aMu.
3akon Ilackans. IlHeBMaTHueckue MamIMHBL. 3aBUCHMOCTb MJAaBJICHUS >KUJIKOCTH OT TJIyOWHBI.
I'mapocraruaeckuii mapanoxc. CooOmaroniuecs cocyasl. [ uapaBinyeckue MeXaHU3MBl.

Atmocdepa 3emnn u armocdepHoe naBieHue. [IpUuuHBI CyIIECTBOBAHHUS BO3AYLUIHOW OOOJIOYKH
3emun. Ombit Toppuuernnu. M3Meperne atMochepHOTrO IaBiIeHHS. 3aBHCHMOCTh aTMOC(EpPHOTO
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl A uzmMepeHus: atMocGepHOro AaBlIeHUsI.
JleficTBUE KUIKOCTH W Ta3a Ha MOTPYKEHHOE B HUX TesO. BrITankuBaromas (apxumezoBa) Cuia.
3akon Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Jemoncmpayuu.

3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coob1maronmecs: Cocy/sl.

I'mppaBnnueckuii mpecc.

[TposiBnenue neiicTBus aTMOCHEPHOTO AABICHHUSL.

3aBUCHMOCTh BBITAIKUBAIOLIEH CUJIBI OT 00BbEMA MOTPYXKEHHOW 4YaCTH Tejaa U IUIOTHOCTH
AKHUJKOCTH.

1. PaBeHCTBO BBITAIIKMBAIOIIEH CHJIBI BECY BBITECHEHHON KUAKOCTH.

8. VYcnoBue 1u1aBaHus TeN: MJIaBaHUE WUIIM MOTPYKEHUE TEl B 3aBUCUMOCTH OT COOTHOLUEHUS
IUIOTHOCTEW T€Ja U )KUJIKOCTH.

Jlabopamopuvie pabomuvl u onvimol.

oakrwdE

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEéMa MOTPYyKEHHOW B KUIAKOCTh YaCTH
Tema.

2. Onpenenenrie BEITATKUBAIONIECH CUIIBI, IEUCTBYIONIEH HA TEJO, MOTPYKEHHOE B KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLIEH CHUJIbI, JEHCTBYIOLIEH HA TEJO B KUJKOCTH, OT
MaccChI Tela.

4, OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOLIEH CHIIbI, IEUCTBYIOIIEH HA TENO B
XKHUIKOCTH, OT 00bEMA MOTPYKEHHOH B )KHIKOCTh YACTH TEJa U OT TUIOTHOCTH JKHIKOCTH.

5. KoHcTpynpoBanue apeoMerpa WM KOHCTPYHMPOBAHHME JIOJKM U OIpeneneHue e
Irpy30N0ABbEMHOCTH.

Pa3nea 5. PaGora m MOIIHOCTD. JHEPrus.

Mexanunyeckas padora. MOIIHOCTS.

[IpocTeie MeXxaHHW3MBI: pblYar, OJOK, HAKJIOHHAS IUIOCKOCTh. [IpaBWIO paBHOBeCHs pbIvara.
[IpumeneHnne mpaBuia paBHOBeCHs pbluara K 010Ky. «3o0soToe npaBuio» mexanuku. KITJ[ mpocTteix
MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckasi sHeprus. Kunerndeckas u noTeHuManbHas sHeprus. [IpeBpaieHue oaHOro BHUAA
MEXaHUYECKON PHEPTUU B IPYroi. 3aKOH COXPAaHEHUS SHEPTUU B MEXaHUKE.

Hemoncmpayuu.



1. [TpuMepbI MPOCTHIX MEXaHU3MOB.
Jlabopamopmuvie pabomovl u onvimol.

1. Onpenenenue padOTh! CUIIBI TPEHUS IIPU PAaBHOMEPHOM JABMKEHHH TeJla 110 TOPU30HTAIbHON
IIOBEPXHOCTH.
2. HccnenoBanue yclI0BUM pPaBHOBECHUS pblyara.
3. N3mepenne KII/] HakiIOHHOM INIOCKOCTH.
4. M3y4eHne 3aKOHa COXPAHEHUS MEXaHUYECKOM SHEPIUN.
8 KVIACC

Paznen 6. TeroBble siBJIeHHS.

OCHOBHBIE TOJIO)KEHHUSI MOJIEKYJISIPHO--KMHETUYECKOM TEOpUM CTpOeHus BellecTBa. Macca u
pasMepsl  aroMOB M MoJekysd.  OmnbITbl, NOATBEPKJAIOIIME  OCHOBHBIE  IIOJIOKEHUS
MOJIEKYJIIPHO-KUHETHYECKOU TEOPHH.

Monenu TBEPAOTO, KHUAKOTO U ra3000pa3HOro COCTOsAHUH BemlecTBa. Kpucranmnueckue u aMmopgHbie
tena. OObsICHEHUE CBOMCTB I'a30B, KUJIKOCTEH M TBEPBIX TEI HA OCHOBE MOJIOKEHUN MOJIEKYISPHO-
-KuHeTH4ecKkoi Teopun. CMauynBaHue U KalWUISPHbIE sIBJIEHUS. TemIoBoe pacliupeHne u ckaTue.
Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEILUIOBOTO JBHUKEHUS YacTull. BHyTpeHHss
sHeprus. CriocoObl N3MEHEHHsI BHYTPEHHEH SHEPruy: Teruionepeada u copepiieHne padoTel. Buibr
TEIUIoNEepeiavu: TEIIONPOBOAHOCTb, KOHBEKLIUS, U3IyUCHHE.

KonugectBo TemmoThl. YienbHas TEIUIOEMKOCTh BEHIECTBA. TeIIO0OMEH M TEIUIOBOE PaBHOBECHE.
VYpasHenue temnoBoro Oananca. [InaBienne u oTBepAeBaHNe KPUCTAJUIMYECKUX BEIIECTB. Y IEIbHAS
teroTa 1uiaBieHus. [lapoobpazoBanue u kouaeHcamus. Mcmapenue. Kunenue. Y aenpHas teriora
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUSI OT aTMOC(EPHOTO JaBICHHUS.

Brnaxnocts BO3ayXa.

DHeprus TOIIMBA. Y IeibHAs TEIJIOTA CTOPAHUS.

[Ipunnuns! pabotel TerioBbix apurateneid KIIJ TeroBoro nsuratens. TemsoBble IBUTATENd U
3alUTa OKPYKAIOLIEN CPEIB.

3aKOH COXpaHEHUS U MPEBPALLEHUS SHEPTUU B TEIUIOBBIX Mpoleccax.

Hemoncmpayuu.

Hab6monenrne 6poyHOBCKOTO JBUKEHUS.

Habmronenue nudoysun.

Habmonenune siBneHuit cMauMBaHus U KalWUISIPHBIX SBJICHUM.

HaOGnroeHue TeminoBoro pacuMpeHus Tell.

V3MeHeHne naBlieHus ra3a Npu U3MEHEHUN 00bEMa U HarpeBaHUM UJIU OXJIAXICHUU.
[TpaBuiia u3MepeHMs TEMIIEPATYPHI.

Bunae! Tenionepenaun.

OxJaxJieHue pu COBEPLICHUN PaOOTHI.

HarpeBanue npu coBepiieHrH paboThl BHEITHUMH CHUJIaMH.

0.  CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHbBIX BEIIECTB.

1. HaOmronenue Kumenus..

12. HaOGmozneHue MocTOsHCTBA TEMIIEPATyphl IPH TIABICHUH.

13. Mopgenu TeIIOBLIX NBUTaTENIEH.

Jlabopamopuvie pabomuvl u onvimol.

OnbITHI 1O OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHHUSI.

OnpITHI IO BEIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbITHI 1O HAOJIOIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TEN.
Onpeznenenue AaBIeHUS BO3yXa B OaJUIOHE LINPUIIA.

OnBIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh JABJIEHUS BO3JyXa OT €ro o0bEMa M HarpeBaHHs
VI OXJIQXKICHUS.

RBOoo~NORwNE

agrownE

6. [IpoBepka THUMOTE3bl JMHEHHOW  3aBUCMMOCTH  JUIMHBI  CTOJOWKA  JKHJKOCTH B
TEPMOMETPUUYECKOHN TPyOKe OT TeMIIepaTyphl.
7. HabGnronenue n3MeHeHns: BHYTPEHHEH SHEPTUH Tejla B pe3yibTaTe TeIIonepeiadil U paboTh

BHCIIIHUX CUJI.
8. HccnenoBanue sSBIeHUS TEMJI000MEHA ITPU CMEIIMBAHUN XOJIOTHON U TOPSYEH BOJIBI.



9. OmnpeneneHne KOIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOM MPH TEIJI00OMEHE C HarpeThiM
METAJUIMYECKUM IIUIHHAPOM.

10. Ornpezenenne yaelIbHON TEIIIOEMKOCTH BEIIECTRA.
11. Hccnenosanue mpounecca UCnapeHus.

12. OmnpexneneHue OTHOCUTEIbHON BIAKHOCTH BO3JIyXa.
13.  Onpenenenue yaenbHON TETJIOTHI IUIABICHHUS JIbA.

Pa3znen 7. JjekTpryeckre U MATHUTHbIE SIBJICHUS.

Onektpuzanus Tel. JBa poja 3ieKTpuuecKux 3apsaoB. B3zaumoseiicTBre 3apsyKEHHBIX Tel. 3aKOH
Kynona (3aBUCHMOCTD CHJIBI B3aUMO/ICUCTBUS 3apsSKEHHBIX Tell OT BEJIMYMHBI 3apSAJI0B U PACCTOSHUS
MEXy TeJIaMu).

Onektpuueckoe mone. Hampspk€HHOCTH — anekTpudeckoro mofs. [lpuHnun cynepno3unuu
ANEKTPUYECKUX I0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu »snexTpuueckux 3apsiioB. OJeMEHTapHBbIA ayekTpudeckuil 3apsa. CrTpoeHue aroma.
[IpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHMSI AIIEKTPUUECKOTO 3apsia.

DNEeKTPUUECKUN TOK. YCIOBHS CYIIECTBOBAHHUS JJIEKTPUYECKOTO ToKa. VICTOUHWKHM IMOCTOSIHHOTO
TOKa. JeHCTBUS 3JIEKTPUUECKOro TOKa (TEIIOBOE, XMMHUECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B
KHUJKOCTAX U razax.

Onextpuueckas uenb. Cuna Toka. OnekTpuyeckoe HampspkeHue. CONpoTHBIEHHE HPOBOJHMKA.
YaensHOoe compoTuBJIeHHE BemiecTBa. 3akoH Oma nans yuyactka uenu. l[locienoBaTenbHoe H
napajuiesIbHOE COEIMHEHNE IIPOBOIHUKOB.

PaGora m MOIIHOCTH 3ieKTpUyYecKOoro Toka. 3akoH J[xoyns—JleHma. DiexTpuueckue Lenu U
NOTPEOUTENH IICKTPUIECKOM SHEprun B ObITY. KOpoTKOE 3aMbIkaHMe.

[Toctosinubie MarHuThl. B3auMmonelcTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe mojie. MarHutHoe
moie 3emMJid M €ro 3HadyeHwe i Jku3Hu Ha 3emiie. Omnbit Dpcrena. MarHuTHoe TIoJie
ANEKTPUYECKOro Toka. [IpuMeHeHue 3IeKTpOMarHuToB B TexHHUKE. JleficTBHe MarHUTHOTO MOJS Ha
MPOBOJIHUK C TOKOM. DJIEKTPOJBUTATENH TTOCTOSHHOTO TOKA. Vcronp30BaHNe 3IEKTPOABUTATENEH B
TEXHUYECKHUX YCTPOWUCTBAX U HA TPAHCIOPTE.

Omnbrtel @apanes. SBinenue snexkTpoMarHuTHOM WHAYKIUHU. [IpaBuno Jlenma. Dnextporeneparop.
CriocoObl MosyueHus! 3JIEKTPUIECKON HEPruu. DIEKTPOCTAHIIUM Ha BO30OHOBIISEMBIX MCTOUYHUKAX
SHEPIHH.

Jemoncmpayuu.

1. DneKkTpu3anus Ted.

2. JIBa poja aNEeKTPUUYECKUX 3apsI0B M B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
3. Y CTpolCTBO U ACMCTBHE SJIEKTPOCKOIA.

4. DnekTpocTaTHuecKas HHIYKIIHSL.

5. 3aK0H COXpaHEHUs MIEKTPUUECCKUX 3aPsII0B.

6. [TpOBOAHUKY M TUDIIEKTPUKHU.

7. MopenrpoBaHue CUIOBBIX JIMHAM 3JIEKTPUYECKOTO TTOJIS.

8. VIcTOYHUKH TOCTOSTHHOTO TOKA.

9. JleficTBHS 2TIEKTPUUECKOT0 TOKA.

10.  DnexTpuYecKuil TOK B )KUIKOCTH.

11. I"a30BbIit pazps.

12.  3mepeHue CUIIBI TOKa aMIEPMETPOM.

13.  H3mepeHue IEKTPUUECKOTO HATIPSHKEHHS BOIIETMETPOM.

14.  Peocrar u Mara3uH CONpPOTUBIICHUH.

15. B3anmoneiicTBre NOCTOSIHHBIX MarHUTOB.

16.  MopenupoBaHrue HEBO3MOKHOCTH pa3/IeIeHUs TTOIIOCOB MarHuTa.
17. MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
18.  OmsiT Dpcrena.

19.  MarauTHOE MoJje ToKa. DIEKTPOMAarHuT.

20. JelficTBE€ MarHUTHOTO TOJISE HA POBOJAHUK C TOKOM.

21. DIIEeKTPOABUTATENb IIOCTOSTHHOTO TOKA.

22.  HccnepoBaHue SIBICHUS dJIEKTPOMArHUTHON MHIYKIIUH.

23. Omnbrter @apages.



24.  3aBHUCHMMOCTbH HAIPaBJICHUS UHAYKIIMOHHOTO TOKA OT YCIOBHM €ro BOSHUKHOBEHHS.
25.  DruexTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuusie pabomot u onvimel.

1. OnbITH IO HAOIIOACHUIO STCKTPU3ALUH TEJI MHAYKIIUEH U TIPU COPUKOCHOBEHHH.

2. HccnenoBanue qeHCTBUS 3JIEKTPUUECKOIO MOJIS HA MPOBOIHUKU U AUDJICKTPUKH.

3. COopka u mpoBepKa padOTHI JEKTPUIECKOH IETH MTOCTOSIHHOTO TOKA.

4. H3mepeHue u peryJInpoBaHUe CUIIbI TOKA.

5. M3mepenue U peryImpoBaHue HAMPSHKEHUSL.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HAYIIETO Yepe3 PE3UCTOp, OT COIMPOTHUBICHUS
pe3UCTOpa M HANPSDKEHHUS HA PE3UCTOPE.

7. OMnBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, TUTOIIAIX TONIEPEYHOT0 CEYCHHS U MaTepuaa.

8. [IpoBepka mpaBuiIa CIOXKEHUS HANPSHKEHUH NpU TOCIEI0BATEILHOM COCIUHEHUH ABYX
PE3UCTOPOB.

9. [TpoBepka mpaBuiia AJisi CUIIBI TOKA MIPH MMapaJljIeIbHOM COSAMHEHUN PE3UCTOPOB.

10.  Ompenenenue padOTHI AICKTPHUECKOTO TOKA, UAYIICTO Yepe3 PE3UCTOP.

11.  OmnpepeneHue MOIIHOCTH IEKTPUUECKOTO TOKA, BBIACISAEMOUN Ha PE3UCTOPE.

12.  HccnenoBaHue 3aBUCHMOCTH CHIIBI TOKA, HAYIIETO Y€pe3 JAMITOUKY, OT HAIIPSDKEHHS Ha HEM.
13. Ompenenenue KIIJI narpeBarens.

14.  HccnemoBaHnue MarHUTHOTO B3aMMOACHCTBUS MIOCTOSTHHBIX MAarHUTOB.

15.  H3yuyeHuWe MarHUTHOTO MOJI MOCTOSSHHBIX MAarHUTOB MPHU UX 00BEAMHEHUHU U Pa3/ICICHHUH.

16.  HccnemoBanue AEHCTBUS SJIEKTPUIESCKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.  OnbIThl, AEMOHCTPUPYIOIIHNE 3aBUCHUMOCTh CHJIBI B3aWMOJEWCTBUS KATYIIKH C TOKOM U
MarHuTa OT CHJIBI TOKA M HAPABJICHUS TOKA B KaTYIIIKE.

18.  M3yueHue neHCTBUS MAarHUTHOTO IMOJISI HA TPOBOJAHUK C TOKOM.

19.  KoncrpyHnpoBaHue U U3y4eHHE pabOTHI JEKTPOIBUTATEIS.

20. N3mepenue KIIJ[ anexTpoaBurarenbHol yCTaHOBKH.

21.  OneITBI O WCCICIOBAHUIO SIBICHHSI DJEKTPOMArHUTHOW WMHIYKIMU: HWCCIIEAOBAaHHE

W3MEHEHUHN 3HAYCHUS U HaIlpaBJICHUA WHAYKIUOHHOI'O TOKA.
9 KVIACC

Pa3pnen 8. Mexanuveckne siBJICHHUS.

Mexannueckoe nBwkeHue. MarepuanbHas Touka. Cucrema otcuéta. OTHOCHTENBHOCTD
MEXaHMYECKOro  JIBM)KEHUs. PaBHOMepHoe  mpsMonuHeiHoe aBMkeHue. HepaBHomepHoe
npsiMosTHETHOE NIBIKeHHe. CpeTHssl © MTHOBEHHAsI CKOPOCTH TeJa MPYU HEPaBHOMEPHOM JIBUXKEHUH.
Yckopenue. PaBHoyckopeHHOE mpsiMosnHeHOe nBuxkeHrne. CBoOoHOe mageHue. OnbITh [anumnes.
PaBHOMepHOE aBmkeHHE MO OKpyxkHOcTU. [lepron m wacrtora oOpamienus. JluHeitHas U yriosas
ckopocTH. LleHTpocTpeMuTENbHOE YCKOPEHHUE.

IlepBeii 3axkon Hprotona. Bropoit 3akoH Herorona. Tpermit 3axkon Herotona. IlpuHnumn
CYTEPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akon ['yka. Cua TpeHHsI: cujia TPEHHS CKOJBXEHUS, CHUjla TPEHHS TTOKOs, APyTrHe
BU/IbI TPEHMUSI.

Cuna TSOKECTH W 3aKOH BCEMHUPHOTO TSATOTEHHUS. YCKOpPeHHE CBOOOTHOTO maaeHwus. [[BrkeHue
naneT Bokpyr Connna. [lepBas kocmuyeckas ckopocts. HeBecoMoCTh U meperpy3Ku.

PaBHOBecue marepuanbHON TOukH. AOCOMOTHO TBEpHOe Teno. PaBHOBecme TBEpHOTO TEma ¢
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsokecTu.

Nmnynbe Tena. U3Menenue umnyibca. UMnynbe cuibl. 3aKOH COXpaHEHUs UMITyJbca. PeakThuBHOE
JBUKEHUE.

Mexannyeckas pabota ¥ MOUTHOCTh. PaboTa Cuil TSKECTH, ynpyroct, TpeHus. CBs3b dHEPTrUuu U
pabotel. [loTeHnManpHasE SHEPTUs Tena, MOJHATOTO HAJA MOBEPXHOCTHIO 3emud. [loTeHuuampHas
SHEprus cxkarol npyxuHbl. KuHeTtnueckas sHeprusa. TeopemMa O KMHETHYECKOW 3HEPruM. 3aKOH
COXpaHEHUs MEXaHUYECKON IHEPTHUU.

Hemoncmpayuu.



1. Hab6nronenne MexaHH4eCKOTO ABMKEHHUS Tela OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.

2. CpaBHeHue nyTell U TPacKTOpPUM ABM)KEHHS OJHOIO U TOTO XK€ Te€Jla OTHOCHUTENBHO Pa3HBIX
T€J OTCYETA.

3. M3mepeHune cKopocTy U YCKOPEHHUS IIPSIMOJIMHENHOTO IBUKEHHUSL.

4. HccnenoBanue Npu3HAKOB PABHOYCKOPEHHOTO JIBUKEHHUSI.

o. HabumronieHne ABM>XEHUs Tejla 0 OKPYKHOCTH.

6. Habmroienue MexaHn4eckux sBJICHUI, MPOUCXOIAIINX B cucTeMe oTcuéra «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBI)KEHHH OTHOCHUTEIILHO KaOMHETa (PU3UKH.

7. 3aBUCHUMOCTh YCKOPEHHS TeJla OT MacChl TeJla U IEHCTBYIOIIEH Ha HETO CHUJIBL.

8. Habumronenne paBeHcTBa CUJl IPU B3aUMOIEHCTBUH TEJL.

9. H3meHeHue Beca Tea Npu yCKOPEHHOM JBUKECHUU.

10. Ilepenaya nMIrynbca Ipu B3aUMOJIEHCTBUM TEIL.

11.  IIpeoOpaszoBaHus YHEPTUU IIPU B3aUMOJICHCTBUH TEJI.

12. CoxpaHeHue UMIyJIbca IPU HEYIPYTrOM B3aUMOICHCTBHH.

13.  CoxpaneHue uMnysbca npu abCoNOTHO YIIPYTroM B3aUMOICHCTBUU.

14. HaOnropeHue peakTUBHOTO IBUKEHUSI.

15.  CoxpaHeHue MEXaHMYECKOM SHEPTUU IPU CBOOOTHOM MAJCHHH.

16.  CoxpaHeHHe MEXaHWYECKOH SHEPTHH MPU ABIKSHUH TeJla IO/ JHCTBUEM MPYKHHBI.
Jlabopamopuusie pabomot u onvimel.

1. KoHcTpyrpoBanue Tpakrta Ajsi pa3roHa U JaJbHEHIIEr0o paBHOMEPHOTO JIBUKEHHS ILIapHUKa
WJIH TEJICKKH.

2. Omnpenenenue cpeiHel CKOPOCTU CKOJIbKEHUS OpycKa WM IBUJKEHUS LIapuKa 110 HAaKJIOHHOMN
IJIOCKOCTH.

3. Omnpenenenyue ycKopeHus Teila Ipyu paBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM MJI0CKOCTH.
4. HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHHM IPU PAaBHOYCKOPEHHOM JBHKEHHH O€3
Ha4aJIbHOW CKOPOCTH.

S. [TpoBepka rumoTe3bl: €Cau MPU PABHOYCKOPEHHOM JBM)KEHUH 0€3 HadaJbHON CKOPOCTHU IyTH
OTHOCSITCS KaK psii HEYETHBIX YHMCEJl, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. HccnenoBaHue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBXKEHUS OT CUITbl HOPMAJIBHOT'O J1aBJICHUSI.

1. Omnpenenenne korpuMeHTa TPEHUS CKOJIBKECHHUS.

8. Onpenenenue )XECTKOCTU MPYKUHBI.

9. Omnpenenenue paboThl CUIIBI TPEHUS IIPU PABHOMEPHOM JIBUJKEHUU TeJla 10 TOPU30HTAIBHON
MTOBEPXHOCTH.

10.  Ompenenenue pabOTHI CHIBI YOPYTOCTH TPU TOABEME Tpy3a C HCIOJB30BAHHEM
HETOJBM)KHOTO U TIOJIBHIKHOTO OJIOKOB.

11. N3ydenne 3aKkoHa COXpaHEHUS SHEPTUH.

Paznen 9. Mexanuyeckne KoJjie0aHUs U BOJHBI.

KonebatenpHoe nmxeHne. OCHOBHBIE XapaKTEPUCTHKU KOJIEOAHWMN: MEPUOJ], 4acTOTa, aMILTATY/IA.
Matematuueckuii ¥ TPYKUHHBIM MasTHUKA. [IpeBpaieHue »HEpruM TpH  KosiedaTenTbHOM
TIBUKCHHH.

3aryxaromue konebanus. BeiHykneHHbie konebanus. Pezonanc. Mexanudeckue BoiHbBL. CBOICTBa
MEXaHW4YeCKUX BOJH. [IpojonbHBIE W TOMEpedHble BOJHBL [[MMHA BOMHBI M CKOPOCTH €&
pacnpocTpaHeHus. MexaHu4yeckre BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.

3ByK. 'pomMKOCTh 3ByKa U BbicoTa ToHA. OTpaykeHue 3Byka. MHbpa3Byk u yabTpa3ByK.
Jemoncmpayuu.

Habmroienue xosnebanuii Tei noj 1eHCTBUEM CHUIIbI TSYKECTH U CUJIBI YIIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HabGnronenue BeIHYKIEHHBIX KOJIe0aHUH U pe30HAHCA.

PacrnipocTpanenne mpo0abHBIX U MMONIEPEYHBIX BOJTH (HA MOJICIH).

Habmtoienue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHUYECKHI pe30HaHC.

.]Ia6opamopubte paodomut u onvimol.

1. Omnpenenenne 9acTOThl U Meproia KoineOaHui MaTeMaTHIeCKOT0 MassTHUKA.

2. Omnpenenenne 4acToThl U Mepruoia KoieOaHui Npy>KUHHOTO MasiTHUKA.

oakrwnE



3. HccnenoBanue 3aBUCHMOCTH TMEpUOAa KOJIEOAHWH TOABEIICHHOTO K HUTH TPy3a OT JTMHBI
HUTH.

4. HccnenoBanue 3aBUCMMOCTH TIepro/ia KoieOaHUM MPYKUHHOTO MasiTHUKA OT Macchl rpysa.

o. [TpoBepka HE3aBHCHMOCTH IEpHOAA KOJeOaHWH Tpy3a, MOJABEHICHHOTO K HHUTH, OT MAacChl
rpysa.

6. OnbITHL, TEMOHCTPUPYIOIIME 3aBUCUMOCTH MEPHOAa KOJICOAHWN MPYKUHHOTO MAasTHUKA OT
MAacchl Ipy3a U KECTKOCTH MPY>KUHBL.

1. N3mepenue yckopeHHst CBOOOIHOTO MaICHUSI.

Pa3znes 10. DineKTpOMArHMTHOE 1OJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.

DNEeKTPOMarHuTHOE MoJje. DJIEKTPOMarHuTHbIE BOJHBI. CBOMCTBA AJIeKTpOMarHuTHBIX BOJH. [lkana
ANIEKTPOMArHUTHBIX BOJIH. Vcronbp30BaHNe 3JI€KTPOMAarHUTHBIX BOJIH ISl COTOBOM CBSI3U.
DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHoBBIE CBONMCTBA CBETA.

Jlabopamopuvie pabomul u onsimel.

1. W3ydeHue CBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIIBHOTO TenedoHa.

Paznen 11. CBeToBbIe IBJIEHUS.

JlyueBas mozens cBeTa. Mctounuku csera. lIpsamonuneiiHoe pacmpocTpaHeHHE CBeTa. 3aTMEHHUS
Comnnua u Jlyasl. Otpaxenue cBera. [lnockoe 3epkano. 3aKoH OTpaKeHUs CBETA.

[Ipenomiienne cBeta. 3akoH TpeloMieHUs cBera. [lodHOe BHYTpEeHHEe OTpa)KCHHE CBETa.
Hcnonbs3oBanue MogIHOTO BHYTPEHHETO OTPAXKCHHS B ONTHYECKUX CBETOBOJIAX.

Jlunza. Xon mydeit B muH3e. OnTHueckas cucreMa (oToarmnapara, MUKpOCKONa U Teneckona. [ a3
KaK ONTHYECKasi CUCTEMA. bIU30pyKOCTh U 1aTbHO30PKOCTbD.

Pasnoxxenue Oenoro ceera B crektp. OmnbiTel HptoToHa. CnoskeHue CHEKTPAIbHBIX IIBETOB.
Jucnepcus cera.

JHemoncmpayuu.

1. [IpamonnHENHOE pacCIpOCTPaHEHUE CBETA.

2. OtpaxkeHue cpera.

3. [Tonryuenue n300pakxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

4. ITpenomiienue cBera.

5. OnTHYECKUN CBETOBOI.

6. Xon nyuelt B coOuparomiei Junse.

1. XoJ1 Ty4deil B pacCEUBArOILIEH JIMH3E.

8. [Tony4yeHnne n3o0paxeHnit C MOMOIIBIO JIMH3.

9. [Tpunuun neiictBust Goroannapara, MUKPOCKOIA U TEJIECKONA.

10.  Mopens rnasa.

11. Paznoxenune 6eoro cBeTa B CIIEKT).

12.  TlomydeHue Oenoro cBera Mpu CIOKEHUU CBETA PA3HBIX [[BETOB.
Jlabopamopuvie pabomsl u onsimol.

1. HccnenoBanue 3aBUCMMOCTH yIJIa OTPAXKEHHsI CBETOBOTO JIyda OT yrJjia MaJeHusl.
2. W3ydeHne xapakTepuUCTUK U300pakeHus IpeIMeTa B IJIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCMMOCTH YIjla TPENIOMJICHHMsS CBETOBOIO Jiyya OT YIjla TaJeHHs Ha
IPaHUIE «BO3TyX—CTEKIIO».

4. [Tony4yenne n300paxeHuit C MOMOIIBIO COOMPAOIIEH JTHH3HI.

5. Omnpenenenne GOKyCHOrO pacCTOSTHUS M ONITUYECKON CHIIBI COOMparoIei INH3HI.
6. OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

7. OMnBITHI IO BOCTIIPUATHIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 IBETOBbIE (PUIIBTPHI.

Pa3nea 12. KBaHTOBLIE IBJICHHS.

Oneitel  Pezepdopna um mmanerapHas mojenb aroma. Mogens aroma bopa. Hcmyckanme u
IIOIJIOHICHUE CBETAa aTOMOM. KBantel. JInneiiuateie CIICKTPHI.

PanmnoaktuBHOCTE. Anb(da-, O6era- W ramma-usnydeHus. CtpoeHue aToMHOro sapa. Hykmonuas
MOZIeJIb aTOMHOTO sAnpa. M3oronel. PannoaktuBHele npespamenus. [lepuos nmoiypacmnana aTOMHBIX

snep.



SnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsAA0BOTO M MACCOBOT'O YUCEN. DHEPTUs CBA3H ATOMHBIX
anep. CBsA3b Macchl M 3Hepruu. Peakuuu cunte3a u aenenus snep. Mcrounuku sHeprun CosHua U
3BE3I.

SAnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIy4YEHUN HA )KUBBIC OPTaHU3MBI.
Jemoncmpayuu.

CreKTpbl U3J1y4€HUs U MOIJIOIIEHNUS.

CrHeKTpbl pa3IMYHbIX I'a30B.

CrnexTp BoaOpoIa.

HaGnronenue tpeko B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOIIMX U3TYyUEHUH.

Perucrpanus usiny4eHus IpUPOIHBIX MUHEPAJIOB U IIPOJYKTOB.

JIaﬁopamoprle padomut u onvimol.

ocoukrwhE

1. HaO:roieHne CIIONIHBIX M IMHEWYAThIX CIIEKTPOB U3ITyYCHUSI.

2. HccrnenoBanue TPEKOB: WM3MEPEHHE DHEPIHMHM YAaCTHIBI 10 TOPMO3HOMY IyTH (IO
dhoTorpadusm).

3. W3mepenune paanoakTuBHOTO (hoHa.

IHoBTOPHUTENHbHO-00001IAKO NI MOYJIb.

[ToBTOpUTENBHO--0000IIAIOIIMI  MOYJIb TMpPEAHA3HAYEH [JI1 CUCTEMaTH3allMu W 0000IIeHUs
MPEIMETHOTO COJEPKAHUS U OIbITa JEATEIbHOCTH, IPUOOPETEHHOIO MPH M3YYEHUHU BCEro Kypca
Gu3MKKM, a TakXKe IS TIOJrOTOBKM K OCHOBHOMY TOCYIAapCTBCHHOMY JK3aMeHYy Mo (u3uke s
o0yuaromuxcsi, BHIOPABIINX ATOT y4EOHBIN MPEIMET.

[Ipn u3ydyeHun AAHHOTO MOMAYJS PEATUIYIOTCI U CHUCTEMATH3UPYIOTCS BBl JIEATEIBHOCTH, Ha
OCHOBE KOTOPBIX 00€CreyrBaeTCsl JOCTH)KEHHE MPEAMETHBIX M METallpeIMETHBIX IJIaHUPYEMbIX
pe3yibTaToB OOydeHus, (OPMHUPYETCS €CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOCHHE HAyUYHBIX
METOJIOB HCCIEJOBAaHUS SIBICHUH MNPUPOABI M TEXHHUKH, OBJAJEHUE YMEHUSMU OODBICHSITH
(dbuznvecKue SBIEHUS, TPUMEHSS TTOJIyYCHHBIC 3HAHUS, pellaTh 3a7a4i, B TOM YUCJIE Ka4eCTBEHHBIE
U SKCIIEpPUMEHTAJIbHBIE.

[IpyHOMNIAANBEHO NEATENBHOCTHBIM XapakTep NAaHHOTO pasjelia peanus3yercs 3a CYET TOro, 4To
oOyuaroluecs BBIONHSIOT 33/1aHNs, B KOTOPBIX UM IMpeAaraercs:

Ha OCHOBE IIOJYyYEHHBIX 3HAHUW pACIO3HABAaTh W HAYYHO OOBSICHATH (PU3MUECKHUE SIBICHUS B
OKpY’Karolllel MpUpoJie U MOBCEAHEBHOM )KU3HU;

WCIIOJIb30BaTh HAyYHBIE METOJBI UCCIEAOBAHUS (PU3UUYECKHUX SIBJICHUH, B TOM YHUCIE IS MPOBEPKU
TUIIOTE3 U MOJIYYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSACHSITH HAyYHbIE OCHOBBI Han0o0JIee BAKHBIX JIOCTHKEHUN COBPEMEHHBIX TEXHOJIOTHI, HAIIPUMED,
MPAKTUYECKOT0 MCIOJIb30BaHUs Pa3IUYHbIX HCTOUHUKOB SYHEPTUU HA OCHOBE 3aKOHA MPEBPAILICHHS U
COXpaHEHHUS BCEX M3BECTHBIX BUJIOB SHEPTHH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Wzyuenue (pu3MKKM Ha ypoOBHE OCHOBHOTO OOIEro 0Opa3oBaHUsl HAIMPABIEHO Ha JIOCTHXKEHUE
JTUYHOCTHBIX, METAIIPEIMETHBIX M MPEJAMETHBIX 00pa30BaTeNbHBIX PE3YIbTATOB.

B pesynbrare uzyuenus Gpu3MKu Ha ypOBHE OCHOBHOI'O 00IIEero oOpa3oBaHUs y 00y4aroerocs
OyayT cOpMUPOBAHBI CIICAYIONINE JINYHOCTHBIC PE3YJIbTAThI B YACTH:

. 1) maTpMoOTH4YeCKOro BOCIIUTAHUSA:

. - IIPOSIBICHUWE MHTEpPECa K HCTOPUM M COBPEMEHHOMY COCTOSHMIO POCCHUHCKOU
¢du3nUecKoil HayKu;

o - IEHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSAM POCCUHCKUX YUEHBIX--(DU3UKOB;

. 2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

o - TOTOBHOCTb K AKTUBHOMY Y4YacCTHIO B OOCYXJEHUU OOILIECTBEHHO 3HAYUMBIX U
STHUYECKUX MPOOJIEeM, CBI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM TOCTHXKEHUH pu3uku;

o - OCO3HAaHME BaXKHOCTU MOPAJIbHO--3TUUECKUX MPUHIUIIOB B J€ATEIBHOCTH YUEHOTO;

o 3) 3cTeTH4eCcKOro BOCIMTAHUSA:

o - BOCHPUATHE ICTETUYECKUX KaueCTB (PU3NUYECKOI HayKH: €€ rapMOHUYHOTO IIOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

o 4) IEHHOCTH HAYYHOI'0 O3HAHMSA:

o - OCO3HAHME IICHHOCTH (PU3MUECKON HAYKH KaK MOIHOTO MHCTPYMEHTA MO3HAHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHEHUILEH COCTABIIAIONIEH KYIbTYpPHI;

o - pa3BUTHE HAYy4YHOI JII0O03HATENILHOCTH, MHTEpPECA K UCCIIE0BATEIbCKON AEATENbHOCTH;
o 5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIArONMONYYHs:

o - OCO3HaHME LIEHHOCTH 0e30IMacHOro obpasza *HM3HH B COBPEMEHHOM TEXHOJOTHYECKOM

MUpE, BaXXHOCTHU IIPAaBUJI O€30M1aCHOTO MOBEICHUS HA TPAHCIIOPTE, HA I0POrax, C AJIEKTPUUECKUM
U TEIUIOBBIM 000pPYIOBAHNEM B JOMAIIHUX YCIOBHSIX;

. - c(OpMHUPOBAHHOCTH HaBhIKA pedIeKCHH, MPU3HAHUE CBOETO MTpaBa Ha OMUOKY U TaKOTO
JKe MpaBa y Jpyroro 4eaoBeKa;

o 6) TpyA0BOro BOCIIUTAHUSA:

. - aKTHUBHOE Yy4YaCTHE B pEUICHHH TMpaKTUYeCKHX 3a1ad (B paMKax CeMbH,

o0pa3oBaTeNnbHON  OpraHu3aluy, TOpoJa, Kpas) TEXHOJOTMYECKOM H  COI[MAIIbHOMN
HaIPaBJIECHHOCTH, TPEOYIOIINX B TOM YHCIIC U (PU3NYECKUX 3HAHUIA,

. - HHTEpeC K NMPaKTHYECKOMY H3Y4EHUIO podeccuil, CBA3aHHBIX C (GU3UKOM;
o 7) 3K0JIOrH4eCKOro BOCIIUTAHMS:
o - OpUEHTalus Ha NpUMeHeHHe (U3MYeCKUX 3HAHWW Ui pelleHus 3ajady B 00JIaCTH

OKPY’KaIOIIEeH Cpefibl, TIJIAHUPOBAHUS TTOCTYIMKOB U OIEHKH WX BO3MOXXHBIX TOCJIEICTBHH st
OKpPY’KaloIllel Cpebl;

° - OCO3HaHHME TI100aTFHOTO XapaKTepa IKOJOTUUECKHUX MPOOJIEM U TyTeH UX PEIICHHUS;

. 8) ajanTannu K N3MEHAIOIIUMCH YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:

° - TMOTPeOHOCTh BO B3aMMOJICHCTBUHM TIPH BBIMOJHEHUU WCCICIOBAHUNA W TIPOEKTOB
(U3UYECKON HAMPABICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JIPYTHX;

° - MIOBBILIEHUE YPOBHS CBOEU KOMIIETEHTHOCTH Y€Pe3 MPaKTUUYECKYIO JeATETbHOCTh;

° - MoTpeOHOCTh B (DOPMHUPOBAHMH HOBBIX 3HAHUHM, B TOM 4ucCie (HOPMYITHPOBATH HJEH,
MIOHSITHS, TUIIOTE3bI O (PU3NYECKUX 0OBEKTAX U SIBICHUSX;

. - 0OCO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWN U KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH;

° - IJTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUHN HOBBIX (DU3MUECKUX 3HAHUI;

° - CTpeMJICHHE AaHaM3UPOBATh W BBIIBISITH B3aMMOCBSI3U TMPUPOJBI, OOIIECTBA U

9KOHOMUKH, B TOM YHUCJIC C UCITIOJIb30BAHUEM (I)I/IBI/I‘-IGCKI/IX 3HaHPII>'I;



. - OLIEHKAa CBOUX JACUCTBUM C Y4ETOM BIMSHMS HA OKPYKAIOIIYIO CpeAy, BO3MOKHBIX
17100aJ1bHBIX TOCIEICTBUH.

METANPEIMETHBIE PE3YJIbTATBI
B pesynbpTaTe ocBOoeHMs MporpaMMbl Mo (U3UKE Ha YPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs Y
oOyuaromerocsi OyayT cGOpMHpPOBaHBI MeTampeAMeTHble Ppe3yJbTaThbl, BKIIOYAIOIINE
MO3HABATE/IbHBIE YHUBEpCAJIbHbIE Yy4YeOHbIE JEHCTBUS, KOMMYHUKATHBHBIE YHHUBEpCAJIbHbIE
yueOHbIe ISHCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC YUeOHbIE IeHCTBUS.

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

ba3oBble JJornvyeckue aelcTBUSA:

. BBISIBJISATh M XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SBICHUN);

. yCTaHaBJIMBaTh CYLIECTBEHHBINH MPU3HAK KJIaCCU(PUKAIMK, OCHOBAHUS Il 0000LIEHHS U
CpaBHEHUS;

. BBISIBJISITH 3AKOHOMEPHOCTH U IPOTUBOPEUMS B pacCMaTPUBAEMBIX (paKTaxX, JAaHHBIX U
HAOJII0JICHUSX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSIM;

. BBISIBJIATh IPUYMHHO--CJICZICTBEHHBIE CBSI3U IPU H3YYEHUU (GU3NUECKUX SBJICHUH U

IPOIIECCOB, JICJIaTh BHIBOJIBI C UCIIOJIb30BAHUEM JICTYKTHBHBIX U HHIYKTUBHBIX YMO3AKIFOUCHHIA,
BBIJIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX (DU3UUYSCKUX BEINIVH,

. CaMOCTOSITENILHO BBIOMPATh CIIOCO0 pelieHus: yueOHoM Gu3ndeckor 3a1ayu (CpaBHEHUE
HECKOJIbKUX BapUaHTOB PELICHHUs, BHIOOP HAMOOJIEe MOAXOJAIIEIO ¢ y4ETOM CaMOCTOSITEIbHO
BBIJICTICHHBIX KPUTEPHUER).

ba3zoBbie ucciieqoBaTe/bCKHe 1eHCTBUSA

o HCIIOJIB30BATh BOIIPOCHI KAK UCCIIEN0BATEIBCKUI NHCTPYMEHT ITO3HAHHS;

o MIPOBOAUTH MO CaMOCTOSITENIbHO COCTABJIEHHOMY IUIaHY OIBIT, HECIOXKHBIN (U3NUYECKUM
HKCHEPUMEHT, HEOOJIBILIOE UCCIIEI0BAaHUE (PU3UYECKOTO SIBICHUS;

. OLICHMBATh Ha NPUMEHHUMOCTb U JOCTOBEPHOCTh HH(OPMAINIO, MOITYYEHHYIO B XOJ€
WCCJIEIOBAHMS WM DKCIIEPUMEHTA;

. CaMOCTOSITENIbHO (POpMyIIMpOBaTH 00OOIIEHHS U BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJII0/IeHUs, OMbITA, UCCIIE0BAHMS;

. MIPOrHO3UPOBATh BO3MOXKHOE JajibHElIIee pa3BUTHE (PU3MUECKHUX IPOLECCOB, a TaKKe

BBIIBUTaTh MPENOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTAaX.

Pabora ¢ nnopmanmeii:

o MPUMEHSTh PAa3JIMYHbIE METONbl, MHCTPYMEHTbl U 3alpochl MpH TOUCKE M OoTOOpe
nH(pOpMallMU WIK JaHHBIX ¢ Y4ETOM IpeaoKeHHOW yueOHOo! (hu3nueckoi 3a1auu;

. aHAJM3UPOBaTh, CHCTEMATU3UPOBATH M HHTEPIPETHPOBATH HH(POPMAIUIO pa3IMYHBIX
BUJIOB U (pOPM IPECTaBICHHUS;

. CaMOCTOSITENIbHO BbIOMpaTh ONTUMaJIbHYIO (GOpMYy NpPEACTaBICHUS HHPOpPMALUU U
WITIOCTPUPOBATh pelllaeMble 3aJ1aul HECJIOXKHBIMU CXEMaMH, TMarpaMMaMu, UHOHM rpadukoil u
WX KOMOMHAIUSIMH.

KoMMyHuKaTHBHBIC yHHBepcaabHblIe y4eOHbIe JeHCTBUSA:

. B XOJe OOCYXIeHHUs Y4YeOHOro MaTepuayia, pe3yJbTaToB JIa0OpaTOPHBIX padboT u
IIPOEKTOB 3a/1aBaTh BOINPOCHI IO CYIIECTBY OOCYKIaeMOW TeMbl U BBICKAa3bIBaTh HJCH,
HalleJICHHbIC Ha peIIeHHUe 3a/1aui U MOAepKaHue 0JaroenaTeIbHOCTH O0ILEHHS;

o COIIOCTaBJIATh CBOM CYXKJIEHHUS C CYXACHUSAMH JApPYrMX YYacTHMKOB JIMAJIOra,
oOHapyKUBaTh pa3Inyie U CXOJCTBO NO3ULIUH;

o BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;



o nyOJIMYHO  TPEACTaBIATh  PE3yJAbTaThbl  BBIOJHEHHOTO  (PU3MYECKOTO  OIBITa
(9KCIIepUMeHTa, UCCIelI0BaHUs, IIPOEKTA);

o MOHMMATh W HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIUBUAYAJIbHONW paObOTHI PH
peLIeHNH KOHKPETHON (PU3UIECKOM MPOoOIeMBbI;
o NPUHUMATh IEIH COBMECTHOW JESTEIbHOCTH, OpPraHU30BHIBATH AEHCTBHA 10 €&

JOCTHKEHUIO: PacIpelieNisiTh PO, 00CYKIaTh MPOLIECCHl U PEe3yJIbTaThl COBMECTHOMN paboThl,
000011aTh MHEHHSI HECKOJIBKUX JTFOJICH;

. BBINOJIHATh CBOKO YacTb pabOThl, AOCTUras KaueCTBEHHOI'O pe3ysbTaTa IO CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOU JIEUCTBUA C APYTUMU 4JI€HAMH KOMaH/Ibl;
o OLIEHUBATh Ka4eCTBO CBOETO BKJIA/a B OOLIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSATEIBHO

c(OpMYIIMPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC yqeﬁﬂme JeiCcTBUS

Camoopranusauus:

o BBISIBJISATH MPOOJIEMBI B )KM3HCHHBIX U YYCOHBIX CUTYaIUSAX, TPEOYIOIUX JJIsl PEUICHHUS
(bU3NUeCKUX 3HAHUH;

° OPUEHTUPOBATLCS B PA3IUYHBIX MOJAXOAAX MPHUHATUS pELIEHUN (MHIUBUIYaIbHOE,
NPUHSATHE PEIICHHS B TPYIIIE, IPUHATUE PEIICHUH TPYIIION);

o CaMOCTOSITEIIFHO COCTaBJISITh AITOPUTM peIIeHUs (PU3UYECKOW 3aJaddl WIH TUIaHa

HCCICI0BaHUA C y‘IéTOM HMCIOIIUXCA  PECYpPCOB )51 COOCTBEHHBIX B03MO)KHOCTCI71,
APTrYMCHTUPOBATH IPEAIaracMbI€ BApUAHTHL pemeHI/Iﬁ;

o JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJVIEKT:

. JlaBaTh a/IEKBATHYIO OLICHKY CUTYallUH U MpeJylaraTh IUlaH €€ N3MEHEeHMS;

o OOBSICHATh MPUYMHBI JOCTHXKEHUS (HEJTOCTHKEHHUS) PE3yJIbTaTOB JEATEIbHOCTH, J1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

o BHOCUTbH KOPPEKTHBBI B JI€ATEIBHOCTh (B TOM YHCII€ B XOJ BBIIOJHEHUs (PU3MUECKOTO

WCCJICIOBAHUS WJIM TIPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITENIbCTB, M3MEHUBIIUXCS CHUTYaIlUH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYAHOCTEH;

o OLICHUBATh COOTBETCTBUE PE3YJIBTATA LIEIU U YCIOBUAM;

o CTaBUThH ce0sl Ha MECTO JPYroro 4ejoBeKa B XOJE CIopa WM AMCKYCCHHM HAa HAYYHYIO
TE€MY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

o MpU3HaBaTh CBOE MpaBO Ha OMMOKY MNpU peleHud ¢(U3NYECKUX 3aJad WiId B

YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO IPYyroro.
HHPEAMETHBIE PE3YJIbTATHI

K xonIty 00yuenus B 7 kjacce mpeIMeTHBIC Pe3yIbTaThl Ha 0230BOM YPOBHE JIOJKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTH Y OOYUAIOLITUXCSI YMEHHI:

. WCIIONB30BaTh MOHATHA: (U3MYECKHE W XUMUYECKHE SBJICHUS, HaOIIOJCHUE,
9KCIIEPUMEHT, MOJIENb, TUIIOTE3a, CAMHUIIB (PU3NYECKUX BEJIMYMH, aTOM, MOJICKYJIa, arperaTHbBIE
COCTOSTHUSI  BemiecTBa  (TBEpIOE, JKUIKOE, Ta3000pa3HOE), MEXaHWYEeCKOe JIBIKEHUE
(paBHOMEpHOE, HEPaBHOMEpPHOE, MPSMOJIMHEHHOE), TPACKTOpPHs, PaBHOJEHCTBYIOIIAS CHUJIA,
nedopmarus (ynpyrasi, niIacTHUecKas ), HeBECOMOCTbh, COOOIIAIOIINECS COCYIbI;

o paznuuath sBiaeHUs (auddys3us, TEMI0BOe ABUKEHHE YAacTUIl BEUIECTBAa, PAaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE IBUKEHHE, WHEPILHs, B3aUMOJEHCTBUE TeEN, PaBHOBECHE TBEPMBIX
TEJ ¢ 3aKPEIUIEHHON OChIO BpallleHUs], TIepe/iaya JaBJIeHUs TBEPABIMU TEJIaMHU, KUJIKOCTSIMHU U
razamu, arMocdepHoe JaBiIeHUE, IUIaBaHHUE TeJN, MPEBPALICHUS MEXaHWYEeCKOW SHEpruu) Mo



ONMCAHHUI0O HUX XapaKTEpPHBIX CBOICTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOUIMX JIaHHOE
buznuecKkoe sBICHUE;

o pacro3HaBaTh MPOSBICHUE HM3YYEHHBIX (DU3MYECKHX SIBICHUH B OKpYXAloIleM MHUpE, B
TOM uncie (U3NUECKUe SIBICHUS B MIPUPOJIE: MPUMEPDI JBUKEHUS C PA3IMUYHBIMU CKOPOCTSIMU B
JKUBOW W HEXUBOM IPUPOJE, ACUCTBUE CHJIBI TPEHUS B IPUPOJE U TEXHUKE, BIUSHUE
aTMoc(epHOro JaBlIeHUs Ha KUBOW OpPraHu3M, IUIaBaHUE pbIO, ppluaru B TeJe YeslOBeKa, MpHU
ATOM MEPEeBOAMTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBLACTSATH CYIIECTBEHHBIE CBOWMCTBA
(mpu3HakK) GU3NIECKUX SBICHUN;

. OIMCHIBATh M3YYCHHBIC CBOWCTBA TEJN U (PU3MUECKUE SBICHHS, MCIOJIb3Yys (U3NUECKUE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCThb, CPEAHSAS CKOPOCTb,
CWJIa YIPYTOCTH, CUJa TSDKECTH, BeC Teja, Cujla TPEHUs, JaBiieHue (TBEPAOro Tena, KHUJIKOCTH,
rasa), BHITAJIKMBAIOUIAs CHJIa, MEXaHUYecKas paboTa, MOIIHOCTb, IJICYO CHIIB, MOMEHT CHJIBI,
KOA((UIMEHT TOJE3HOTO JACWCTBUS MEXAaHM3MOB, KMHETHYECKas M TMOTEHIUAlbHAs SHEPrus),
OpU OINHWCAHWW TIPABWJIBHO TPAaKTOBaTh (U3WYECKUH CMBICT HCIIOJIB3YEMbIX BEJIWYHH, HX
0003HaYeHHs] U eIUHUIBI (U3MUECKUX BEIUYHMH, HAXOAUTh (OPMYIIBI, CBSA3BIBAIOLIUE TAHHYIO
(GU3NUECKyI0 BEIIMYMHY C IPYTMMHU BEIMYMHAMHU, CTPOUTH TpadUKH U3yYCHHBIX 3aBHCUMOCTEH
bu3NYECKUX BENNYHH;

o XapaKTepu30BaTh CBOWCTBA TeN, (U3NUECKUE SIBICHUS M MPOIECCHI, UCIIONB3Ys MpaBHiIa
CJIOKEHMSI CHJI (BJIOJIb OJJHOM MpsiMOit), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, IpaBUio
paBHOBecHsl pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPaHEHUs] MEXaHUYEeCKOU
DHEpPTUW, TpPH O3TOM JaBaTh CJOBECHYI0 (OPMYIHMPOBKY 3aKOHa M 3alMCBIBaTh €ro
MaTEeMaTUYeCKOEe BBIPAXKECHHUE;

o OOBSICHATH (PU3UYECKHE SBICHHS, TPOLIECCHI M CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallull TMPaKTUKO-OPUEHTHUPOBAHHOI'O XapakTepa: BBIABIATh MPUUYMHHO--CIIECTBEHHbBIE
CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOrMUYEecKUX IIAaroB ¢ ONOpoi Ha 1—-2 M3ydyeHHBIX CBOICTBa
bu3HYecKuX SBICHUHN, PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

o pemiaTh pacu€THble 3agadyd B 12 JelcTBUS, HCHONB3YS 3aKOHBI U (POPMYIIBL,
CBs3bIBalOIME (hU3MUYECKHE BEJIMYMHBI: Ha OCHOBE aHali3a YCJIOBMS 3aJaydl 3alUChIBAaTh
KpaTKOE YCIIOBUE, IMOJACTaBIATh (U3NYECKUE BEIWYMHBI B (OPMYJBl U MPOBOAUTH PACUETHI,
HaXOJIUTh CIIPaBOYHbIE JaHHbIE, HEOOXOAUMBIE JJISl PEIICHUs 3a]a4, OLEHUBATh PEATMCTUYHOCTD
MOJIY4YeHHOW (PU3MUECKON BETUYUHBI;

o pacro3HaBaTh IpoOJIeMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOLIM (PU3NYECKUX METOJIOB,
B OIMCAaHUU HCCIIEOBaHUS BBIIEIATH NIPOBEPSEMOE NPEANON0KEHNE (TUIOTE3Y), pa3indarb U
MHTEPIPETUPOBATH MMOTYYEHHBIN pe3yiIbTaT, HAXOAUTh OMIMOKU B XOJI€ ONBITA, J€JaTh BHIBOBI
II0 €ro pe3yJbTaTaMm;

o MIPOBOAUTH OMBITHI 10 HAOJIONEHUIO (U3NYECKUX SBICHUNA WM (U3NUYECKHX CBOWCTB
Ten: GOpMYyIUPOBATH MPOBEPSiEMbIE MPENIIOIOKEHHSI, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO
000pyI0BaHUs, 3aIUCHIBATH X0/ OMbITa U (POPMYIUPOBATH BHIBOJIBI,

o BBITIOJIHATE MpPSIMbIE M3MEPEHUSI PAcCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUIIbI U
TEMIIepaTypbl ¢ UCIOJIb30BAaHUEM AaHAJIOTOBBIX U IU(POBHIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS
pUOOPOB C YUETOM 3aJaHHON aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHHUI;

. MIPOBOJIUTH HCCIIEOBAaHUE 3aBHCHMOCTH OJHOM (PM3UYECKOM BEIMYMHBI OT JAPYroM C
UCIIOJIb30BaHUEM TNPSMBIX MU3MEPEHUN (3aBUCHMMOCTU IyTH PABHOMEPHO JBIDKYILETOCS Tela OT
BPEMEHM [BHKEHHS Tejla, CUJIbl TPEHUS CKOJBXKEHHUS OT Beca Tela, KayecTBa 00pabOTKU
MOBEPXHOCTEN TE€J M HE3aBHUCHUMOCTH CWJIBI TPEHMSI OT IUIOIIAAN CONPUKOCHOBEHHMS TEJl, CHUJIbI
VIOPYTOCTH OT YAJMHEHUS MPYKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00BbEMa MOTPYyKEHHOW YacTu
TeJa M OT IUJIOTHOCTH JKUAKOCTH, €€ HE3aBHCUMOCTH OT IUIOTHOCTH Tejla, OT TIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TeNO, YCIOBUN IUIaBaHUS TeJ, YCIOBHI paBHOBECHs phlyara u OJOKOB),
y4acTBOBaTh B IUIAHUPOBAHUHM y4eOHOTO HCCIEAOBaHUs, COOMpPATh YCTAaHOBKY M BBIMOJHATH
U3MEpEHUs, CleAys MPeaJoKeHHOMY IUIaHy, (UKCHPOBATh PE3YJbTaThl IMOJTYYEHHOMN



3aBUCHUMOCTH (DM3MUYECKUX BEIMYMH B BHJE MPEIJIOKEHHBIX TaOMUI] M TpaduKoB, NeNaTh
BBIBO/JIBI 110 pe3yJIbTaTaM UCCIICJOBAHMUS,

o MPOBOJNTh KOCBCHHBIE W3MEPCHHsSI (U3NYECKUX BEIWYUH (IUIOTHOCTH BEIIECTBA
KUJKOCTU U TBEPAOTO Tela, CUila TPEHUS CKOJIBXKEHHUS, JaBJICHHUE BO3yXa, BBITAJIKHWBAOLIAS
CWJIa, JACWCTBYIOIIAs Ha MOTPYKEHHOE B JKUIKOCTH TENO, KOX((PUIMEHT MOJIE3HOTO NEHCTBUS
MPOCTBIX MEXaHM3MOB), CJeaysl MPEeNOKEHHOW HMHCTPYKIMH: TPU BBITOJHEHUU H3MEpPEHUI
coOMpaTh SKCHEPUMEHTAIBHYIO YCTAHOBKY U BBIYHMCIIATH 3HAUYCHUE NCKOMOU BEJIMUUHBIL;

o coONmogaTh TpaBWiIa TEXHUKUM 0€30MacHOCTH Tpu pabore ¢ J1abopaTOpHBIM
000opyI0BaHUEM;
o yKa3bIBaTh MPUHIUIBI JCHCTBHS MPUOOPOB U TEXHUYECKHX YCTPOWCTB: BECHI,

TEPMOMETpP, JTUHAMOMETpP, COOOIMIAIONINECS] COCYAbl, OapoMeTp, pbl¥ar, TMOIBUXKHBIA U
HENOABM)KHBIN OJIOK, HAKJIOHHAS IIJIOCKOCTE;

° XapaKTepU30BaTh MIPHUHIIAIIBI JICUCTBHUS H3yYSHHBIX TPHOOPOB U TEXHHYECKUX YCTPOWCTB
C omopod Ha uX omnucaHus (B TOM 4YHCJE: MOIIIMITHUKHA, YCTPOWCTBO BOJIOIPOBO/IA,
TUIPABIMYECKU TIPEecC, MaHOMETP, BBHICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), UCHOIb3Ys
3HaHUS O CBOWCTBaX (U3WYCCKUX SIBJICHUH W HEOOXOAMMBIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

° MPUBOJUTL TMPUMEPHl  (HAXOAWTh WHPOPMAIUIO O TMPUMEPAX) MPAKTHICCKOTO
WCIIOJIb30BaHUsl (PHM3UYECKUX 3HAHWIA B MOBCEIHEBHOM KU3HU I OOecrieueHus: 0€30MacHOCTH
npu oOpaiieHud ¢ OpuOOpaMu U TEXHUYECKUMHU YCTPOHCTBAMHU, COXpPAaHEHUS 3/0POBbS U
COOJTII0ICHHST HOPM DKOJIOTHYECKOTO TTOBEJCHUS B OKPYKAIOIIEH cpene;

° OCYIIECTBIATH OTOOp HCTOYHUKOB HH(popmanuu B HHTepHEeTe B COOTBETCTBUU C
3alaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHMW M NYyTEM CpaBHEHUS
Pa3IMYHBIX WCTOYHHUKOB BBIIETATH WHOOpPMAIMIO, KOTOpPAasl SBISIETCS MPOTHBOPEUMBOU WIIH
MO>KET OBITh HEIOCTOBEPHOM;

° WCIIOIB30BaTh MPHU BBIMOJHEHUH YYEOHBIX 3a/JIaHH HAyYHO--TIOMYJSIPHYIO JINTEPATypPy
(U3UYECKOTO COJIep )KaHUs, CIPABOYHBIE MaTepualbl, pecypcbl ceTu HuTepHeT, BiangeTh
npuéMaMi KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpazoBaHus WHGOpPMAIUKA W3 OAHOW 3HAKOBOM
CHUCTEMBI B JIPYTYIO;

° CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3
HMCTOYHUKOB MH(pOpMaIu (PU3NYECKOTO COAEPKaHMsI, B TOM YHCIIE MyOJIUYHO AENIaTh KpaTKue
COOOIlIEHUsI O pe3ylbTaTaX MPOEKTOB WM Y4YeOHBIX HCCIEJOBAHHWM, MPU STOM TPAMOTHO
WCIIOJIH30BaTh M3YYCHHBIM MOHATHUHHBIN armapaT Kypca (U3UKH, COMPOBOXK/IATH BHICTYIIJICHUE
MIPE3EHTALUEM;

° MPU BBITIOTHEHUH YYE€OHBIX MPOEKTOB M HMCCICIOBAHUU paCIpeiessiTh O0SI3aHHOCTH B
rpynmne B COOTBETCTBUM C MOCTABJICHHBIMHM 3aJjadyaMH, CJIEIUTh 32 BBINOJHEHUEM IUIaHA
NENCTBUI, aJeKBaTHO OIEHWBATh COOCTBEHHBIA BKIAJ B JIEATEIBHOCTH TPYIIIbI, BHICTPAUBAThH
KOMMYHUKATUBHOE B3aMMOJICHICTBHE, YUUTHIBASI MHEHHUE OKPYKAIOIIHUX.

K xonIty 00yuenus B 8 kiacce mpeIMeTHBIE Pe3yIbTaThl Ha 0230BOM YPOBHE JIOJKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTH Y OOYUAIOLITUXCSI YMEHHI:

° WCIIOB30BaTh TMOHATHS: Macca M pa3Mephl MOJEKYJ, TEIUIOBOE JBUKEHHE aTOMOB M
MOJIEKYJI, arpeTraTHbIE COCTOSIHHS BEIIECTBA, KPUCTAJUTMUECKUE U aMOP(HBIE TeJa, HACHIIIICHHBIN
Y HEHACBIIICHHBIA Map, BIAXKHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSS SHEPrus, TEIUIOBOU
JIBUTATENb, DJIEMEHTAPHBIN JJICKTPUUECKUH 3apsii, DJIEKTPUUECKOe TI0Jie, TMPOBOJAHUKUA U
JUBIEKTPUKU, TOCTOSIHHBIN JIEKTPUUYECKUN TOK, MArHUTHOE TOJIC;

° pasnuuaTh SBJICHHS (TEIUIOBOE pACIIMPEHWE W CXKaThe, TeIulonepeaadya, TEIIoBOe
paBHOBeCHE, CMadyMBaHWE, KaNWUIAPHBIC SIBJICHHs, HWCIApeHHE, KOHJEHCAIWs, TIJIaBJICHUE,
KpucTtauin3anus (OTBEp/IEBaHKE), KUIIEHHE, Terulonepeaaya (TerionpoBOAHOCTb, KOHBEKIIUS,
W3IIYyYCHHE), DJICKTPU3AIMSA T, B3aUMOJICHCTBHE 3apsioB, JCUCTBHUS AJICKTPUYECKOTO TOKA,



KOPOTKOE€ 3aMbIKaHUE, B3aUMOICHCTBAE MarHUTOB, ACHCTBHE MarHUTHOTO TIOJIS HA TIPOBOIHUK C
TOKOM, 3JICKTPOMAarHUTHAsT MHIYKIIHS) MO OIMHMCAaHUI0 MX XapaKTEPHBIX CBOIMCTB M Ha OCHOBE
OIIBITOB, JICMOHCTPHPYIOIIUX JaHHOE (PU3UYECKOE SBICHHE;

o pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MYECKHX SIBICHUH B OKPYXArOIIEM MHpE, B
TOM 4YHcie (PU3MYECKUE SIBJICHUS B IMPHUPOJAC: MOBEPXHOCTHOE HATSHKCHUEC M KaMJUISPHBIC
SBIICHUS. B TIPHPOJIE, KPUCTAUIBI B MpHpojne, uainydeHue CoiHIE, 3amMep3aHue BOIOEMOB,
MOpckue Opusbl, 00pa3oBaHHE pOCHI, TyMaHa, HWHEs, CHEra, OJJIGKTPUYECKUE SBIICHUS B
aTMocdepe, AMEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE IOJIe 3eMIIH, JAPEH{ IMOIIOCOB,
pOJIb MarHUTHOTO TOJIS JUIS JKU3HU Ha 3emiie, NOJSIPHOE CHSHUE, TPH ITOM IIEPEBOAUTH
NPaKTUYECKYIO 3a71auy B YUeOHYIO, BBIJICIISATh CYIIECTBEHHBIC CBOMCTBA (MPHU3HAKH) (PU3NIECKUX
SIBIICHUI;

o OIMCHIBATh M3YYCHHBIC CBOWCTBA TEJN W (PU3MUECKUE SBICHHS, MCIOJIB3YS (pU3HMYECKHE
BEJIMYMHBI (TEMIIEpaTypa, BHYTPEHHSSI SHEPTHsI, KOJIUYECTBO TEIUIOTHI, yIEIbHAs TEIUIOEMKOCTh
BEIIECTBA, YJACIbHAs TEIUIOTAa IUIABJICHHS, YyJENbHAas TEIIoTa NapooOpa3oBaHUs, yelbHas
TEIUIOTa CrOPAaHUsl TOIUIMBA, KOA(PQGUIIMEHT TOJE3HOrO JEHCTBUS TEIUIOBOW MAIIWHBI,
OTHOCHTENIbHASI BJIAXHOCTh BO3[yXa, OJIIEKTPHUUYECKUH 3apsi, CHIIa TOKa, OJIEKTPUYECKOE
HAINpsHKCHUE, COMPOTHBIICHUE MPOBOJHHUKA, YICIHHOE CONPOTHBICHHE BEIIECTBA, padoTa W
MOIIHOCTh JJICKTPUYECKOTO TOKA), MPH OMHCAHUH MPABUIBHO TPAKTOBATh (PUBMUECKUI CMBICI
UCTIOJIB3YEMbIX BEJIIMYMH, 0003HAYCHUS M CIUHUIIBI (PU3MUYECKUX BEIUYMH, HAXOAUTh (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3UYCCKYIO BEIUYMHY C JPYTHMH BEIUYHUHAMH, CTPOUTH TpaduKH
U3YyUYEHHBIX 3aBUCUMOCTEH (DU3MYECKUX BEINYHH;

o XapaKTepU30BaTh CBOWCTBA T, (U3MYECKUE SBICHUS W MPOLECCHI, HCHOIb3Ys
OCHOBHBIC TIOJIOKEHHS MOJICKYJISIPHO--KHHETUYECKOW TEOPUU CTPOCHHUS BEIECTBA, MPHHIUII
CYNEpIO3UIMH ToJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma s
ydJacTKa 1emnu, 3akoH Jxoyns—JIeHa, 3akoH coXxpaHeHUs! SJHEPTUH, TIPHA ATOM JIaBaTh CJIOBECHYIO
(OpMyTHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTEMAaTHYECKOE BBIPAKCHNE;

o OOBSCHSITH (PU3UUCSCKHE TPOLIECCHI U CBOICTBA TEJ, B TOM YHCIIC U B KOHTEKCTE CHUTYaIlUil
NPaKTHKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISIBISATh NPUYUHHO-CICJCTBEHHBIC CBSI3U, CTPOUTH
00bsACHEHNE M3 |—2 JIOTMUECKHMX IIaroB C OMOpoi Ha 1—2 M3y4EeHHBIX CBOMCTBA (PM3MUYECKHUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

o pemiaTh pacu€THBIC 3amaud B 2—3 JICWCTBUS, WCIONB3YS 3aKOHBI WU (POPMYIIBI,
CBSI3BIBAIOIIME (DU3UYUECKHE BEIMYMHBI: HAa OCHOBE aHaNM3a YCJIOBUS 3aJadyd 3allHChIBaTh
KpaTKOE YCJIOBHE, BBISBIISATh HEIOCTATOK JAHHBIX JUIS PEUICHUS 33Ja4yd, BHIOMPATh 3aKOHBI H
GopMyIbl, HEOOXOIMMBIE Ul €€ pelIeHHs, MPOBOANUTH PAacUEThl U CPABHUBATH IIONyYEHHOE
3HaUCHHE (PU3MUYCCKOI BEIMIMHBI C U3BECTHBIMHU JTAHHBIMHU;

o pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEHIUTh IPU MOMOIIH (PH3HMYECKUX METOJIOB,
UCTIONIB3Yysl ONMCAHWE WCCIIEOBAaHMS, BBIICHATH IMPOBEPSEMOE IPEINONI0KEHHE, OLCHHUBAThH
NPaBUIILHOCTD TIOPSI/IKA TPOBEICHUS UCCIICOBAHMUS, ICNIaTh BBIBOJIBL;

o MPOBOAMTH ONBITHI 0 HAOIIOACHUIO (PU3NYECKUX SBICHUH W (PU3UUECKHX CBOMCTB TEl
(KanmUISIpHBIE  SIBIICHHS, 3aBUCHMOCTH JaBIICHHS BO3JyXa OT €ro oObéMa, TeMIlepaTyphl,
CKOPOCTH TMpOIlecCa OCTHIBAHUS M HArpeBaHUs TMPH H3IYyYCHUH OT IIBETa H3JIydarolen
(moryomarome) MOBEPXHOCTH, CKOPOCTh HCIAPEHHsS BOJBI OT TEMIIEPATYPhl JKHIKOCTH H
wIon@aaM €€ MOBEPXHOCTH, SJICKTPHU3AIUS TET U B3aUMOJCHCTBHE JIICKTPUYECKUX 3apsoB,
B3aUMOJICHICTBHE TIOCTOSHHBIX MArHMUTOB, BU3yajH3allMs MAarHUTHBIX TOJCH TOCTOSHHBIX
MarHuTOB, NEHCTBUS MAarHUTHOTO MOJS HA MPOBOJHHK C TOKOM, CBOWCTBA 3JEKTPOMArHMTa,
CBOMCTBAa  JJIGKTPOJBUTATENS  IMOCTOSHHOTO  TOKa):  (OPMYJIMPOBATH  MPOBEPSEMBIC
NPEIOI0KEHUs, COOMPaTh YCTaHOBKY W3 MPEIIOKEHHOTO OOOPYIOBaHUS, OIUCHIBATH XOI
OTBITa U POPMYJIUPOBATH BHIBOJIBI,



. BBINIOJIHATh MPSIMBIE MU3MEPEHUS TEMIIEPATYPBI, OTHOCHUTEJIBHOW BIIAXKHOCTH BO31yXa,
CWJIBI TOKa, HANpPSOKEHHsI C MCIOJIb30BAaHUEM aHAJIOTOBBIX MPHOOPOB M JATUYUKOB (DU3MUYECKHUX
BEJIMYMH, CPAaBHUBATH PE3yIbTAThl U3MEPEHHH ¢ YIETOM 3a/IaHHOM a0COIOTHOM MOTPEITHOCTH;

. MIPOBOAUTH HCCJIEIOBAHUE 3aBUCUMOCTH OJHOM (DU3MYECKON BEIWYMHBI OT OPYrod C
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHHH (3aBUCUMOCTH CONPOTHUBJICHHS MPOBOAHHKA OT €ro
JUIMHBI, TUIOUIAJN MOIMEPEYHOI0 CEYEHU U YAEIBHOIO CONPOTHUBIIEHUS BELIECTBA MPOBOJHUKA,
CHJIBl TOKa, WAYLIEro 4Yepe3 IPOBOJHUK, OT HANPSHKEHUS Ha MPOBOAHUKE, MCCIECIOBAaHUE
MOCJIEIOBATEIbHOTO W MApaUIeJbHOTO  COCAMHEHUN  MPOBOJHHUKOB):  IJIAHUPOBATH
UCCJIeIOBaHKE, COOMPATh YCTAHOBKY M BBIMOJHATD U3MEPEHHUsI, ClIeys MPeJI0KEHHOMY IUIaHYy,
dbuKcUpoBaTh PE3yabTATHl MOTYYCHHONW 3aBUCUMOCTH B BHJAE TaOMUI] U TpaduKOB, NeIaTh
BBIBOJIbI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;

. MPOBOJNTh KOCBEHHBIC H3MEpPEHHS (U3MUECKUX BEIUYHMH (yAeTbHAs TEIIOEMKOCTh
BEIIECTBA, CONPOTUBJICHHE TMPOBOJHMKA, paboTa M MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUTAHUPOBATh M3MEPEHHs, COOMpATh IKCIEPUMEHTAJIbHYI0 YCTAHOBKY, CIEAys MPEAIOKEHHOM
WHCTPYKIIMH, U BBIYUCIISATh 3HAYEHUE BETUYUHBIL;

. coOnrofaTh TNpaBWia TEXHUKH O€30macHOCTH IMpu  paboTe ¢ 1abOpaTOpHBIM
o0opynoBaHueM;
o XapaKTepu30BaTh MPUHLIUIIBI JEHCTBUS N3YUYEHHBIX MPUOOPOB M TEXHHUYECKUX YCTPOHCTB

C ONOpOoM Ha MX ONuCaHUs (B TOM 4YHCIE: CHCTEMa OTOIUIEHMSI AOMOB, TMTPOMETp, MapoBast
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUUK HJIEKTPUUYECKOH SHEPrHH, 3JIEKTPOOCBETUTEIILHBIE
npuOOpbI, HarpeBaTeIbHbIE ANIEKTPONPUOOPHl (IIPUMEpPHI), DJIEKTPUUECKHE IPEAOXPAHUTEINH,
3JIEKTPOMArHuT, 3JEKTPOJBUIaTEeNb IIOCTOSHHOTO TOKAa), MCIIOJIb3ys 3HaHHUA O CBOWCTBax
du3nUecKux SBICHUA U HEOOXOMMbIe (PU3MYECKIE 3aKOHOMEPHOCTH;

o pacro3HaBaTh IpPOCTbIE TEXHUYECKHE YCTPONCTBA M HW3MEpUTENbHbIE MPHOOPHl MO
cXeMaM M CXEMaTHYHbIM pPHCYHKaM (CKUAKOCTHBIH TEpPMOMETpP, TEPMOC, TICUXPOMETD,
TUTPOMETpP, JBUTATEIb BHYTPEHHETO CrOpaHMsl, AJIEKTPOCKON, PEOCTaT), COCTAaBISTH CXEMbI
NIEKTPUYECKUX LENel € MOCIEAOBATEIbHBIM M TNapajUIEIbHBIM COECJUHEHHEM JJIEMEHTOB,
pa3nuyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB JIEKTPUUECKUX LETeH;

. OPUBOANUTH MpUMEpbl (HaXoOuTh HMHGQOpMAIMIO O MpUMepax) MHPAKTUYECKOro
UCIMOJIb30BaHUS (PU3NYECKUX 3HAHWH B TMOBCEJIHEBHOW KU3HM JJs o0ecredeHus 0e301MacHOCTH
npu obOpaiieHuu ¢ npuOopaMu M TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHHUS 3/10pOBbI U
COOJTIOJIEHHSI HOPM 3KOJOTMYECKOT0 TIOBEICHUS B OKpY Karolllei cpejie;

o OCYILIECTBIATh MOUCK MH(pOpMaLUK (PU3HUECKOTO cojiepxkaHus B VIHTepHETe, Ha OCHOBE
UMEIOUIMXCAd 3HAHUW W NYTEM CpPaBHEHUs JOIOJIHUTENbHBIX HCTOYHUKOB  BBIIEIATH
uH(pOpMalKIO, KOTOpas SBJISIETCS MPOTUBOPEUNBOI HITU MOXKET ObITh HEJOCTOBEPHOM;

. WCIOJIb30BaTh MPHU BBINOJHEHUH Y4YEOHBIX 33/JaHUM HAay4yHO--TIOMYJSIPHYIO JIUTEpaTypy
(Gu3MUecKoro cojepXaHus, CIPaBOYHbIE MaTepualbl, pecypchl ceTu VHTepHeT, BIaJeTh
npuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus WHGOpPMaLMM W3 OJHOW 3HAKOBOM
CUCTEMBI B JIpYTYIO;

o cO3/1aBaTb COOCTBEHHbIE NHCbMEHHBIE W KpaTKUE YCTHbIE COO0OlIeHus, 0000mas
MH(OPMALIIO U3 HECKOJIBKUX MCTOYHUKOB (PU3MUECKOTO COJIEP)KaHUs, B TOM YHCIE MyOIMYHO
IPEJCTaBIISITh PE3YJIbTAaThl MPOEKTHOM WM HCCIEAOBATENbCKOM JEATENBHOCTH, NPU ITOM
rPaMOTHO HCIOJIb30BaTh H3YYEHHBIN MOHATUHHBIA ammapatr Kypca (U3UKH, CONpPOBOXKAATH
BBICTYIUIEHHUE IIPE3EHTALNEN;

o IpPU  BBIMOJIHEHUH YYEOHBIX TPOEKTOB M UCCIEAOBAHUN (PU3UUYECKHX MPOILIECCOB
pacrpenenaTs 00A3aHHOCTU B TPYIIIE B COOTBETCTBUHU C IOCTABICHHBIMM 33/1a4aMHU, CIEAUTH 3a
BBINIOJIHEHUEM IUJIaHa JICHCTBUHA M KOPPEKTHUPOBATH €ro, aJCKBaTHO OLIEHUBATh COOCTBEHHBIN
BKJIaJl B JIESITEIbHOCTh I'PYIIbI, BHICTPAUBATh KOMMYHHKAaTHUBHOE B3aUMOJEWCTBUE, MPOSBIAL
TOTOBHOCTb pa3periaTth KOH(PIUKTHI.



K koHIy o0y4enus B 9 kjacce rnpeIMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPaXaThb
c(OPMHPOBAHHOCTh y O0YYAIOIUXCSA YMEHUI:

o UCIOJIb30BaTh IIOHATHA: CUCTEMa OTCcuéTa, MaTepuajbHas TOYKa, TPAEKTOPUs,
OTHOCHUTEJIBHOCTh MEXaHMYECKOI'o JIBUXKEHHUs, Nedopmauus (ympyras, IUIaCTHYECKas), TPEHHE,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M MEPEerpy3KH, LEHTP TSDKECTH, aOCOIIOTHO
TBEPJI0€ TEJNO, LIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKUE KOJICOaHUs U BOJIHBI,
3BYK, HH(QPA3BYK U yJIbTPA3BYK, HJIEKTPOMArHUTHBIC BOJHBI, IIKaJla 3JIEKTPOMArHUTHBIX BOJH,
CBET, OJIM30PYKOCTh M JAJIBHO30PKOCTb, CIIEKTPBl UCITyCKaHMsI U HOIJIOIIEHUs, anbda-, OeTa- u
ramma-u3J1y4eHus, U30TOIbl, IIEpPHAsl YHEPreTHKA;

o pasnuyarh sBI€HUS (paBHOMEPHOE M HEPABHOMEPHOE IPSIMOJIMHEHHOE JIBHKEHHE,
PaBHOYCKOPEHHOE IpPSMOJIMHENHHOE [BM)KEHHE, CBOOOJHOE TMaJeHHe Tell, PABHOMEPHOE
JBUKEHUE II0 OKPYKHOCTH, B3aUMOJIECHCTBUE TeEJ, PEAKTUBHOE JBM)KEHME, KOJEOATEIbHOE
JBIDKEHUE (3aTyXarolle M BBIHYKICHHbIE KOJeOaHUs), PE30HAHC, BOJHOBOE JBHKEHHE,
OTpaXEHHUE 3BYKA, MPSIMOJMHEHHOE PpacHpOCTPAHEHUE, OTPAXKEHHE M IPEIOMIIEHUE CBETa,
IIOJTHOE BHYTPEHHEE OTPAKCHHE CBETa, Pa3joKeHHe OeJoro cBeTa B CIEKTP U CIOXKEHHE
CHEKTpaJIbHbIX I[BETOB, AMCIIEPCUSl CBETA, €CTECTBEHHAs pPaJMOAKTUBHOCTb, BO3HUKHOBEHHUE
JUHEHYAaTOro CHEKTpa M3JIydyeHHs) IO OINMCAHMI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PH3UUECKOE SIBICHHE;

o pacrio3HaBaTh IPOSIBIECHUE M3YYEHHBIX (U3MUECKUX SIBJICHUN B OKpYyKarolleM mupe (B
TOM 4Hcie (pU3nUecKue sIBIECHUS B IPUPOJIE: IPUIUBHI U OTIUBBL, ABMKeHHE Tu1aHeT CoaHeuyHOU
CUCTEMBI, PEAKTHUBHOE JIBUKEHUE >KUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB IKUBOTHBIMHU,
3eMIIETpsICEHUE, CEHCMHUYECKUE BOJHBI, I[yHAaMH, 3XO, I[BETa TeJ, ONTHYECKUE SBJICHUS B
npupoje, OWOIIOTMYEeCKOe MICWCTBHE BHIUMOTO, YIBTPa(UOIETOBOTO U PEHTTEHOBCKOTO
U3IYy4eHUH, €eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHYECKUE JIy4HM, pagHOaKTUBHOE
U3ITy4YeHUEe NPUPOJHBIX MHUHEPAJIOB, JEHCTBHE pPAJMOAKTUBHBIX HW3JIyUEHUH Ha OpraHu3M
4eJI0BEKa), IPU 3TOM MEePEBOJUTh MPAKTUUECKYIO 3a/1auy B Y4eOHYIO, BBIICTATH CYIIECTBEHHbIE
CBOICcTBa (IpU3HAKK) PU3NYECKUX SBICHUI;

o OIMCHIBATh M3YYEHHBIE CBOWCTBA TNl M (pU3MUECKUE SBIEHUS, MCIONB3Ys (hru3nyeckue
BEJIMYMHBI (CPEe/IHsAsS U MIHOBEHHAsi CKOPOCTh TeJla IIPU HEPaBHOMEPHOM JBM)KEHUH, YCKOPEHHUE,
nepeMenieHne, MyThb, yIioBas CKOPOCTb, CHJIa TPEHUs, CHJIa YIPYroCTH, CHJIa TSDKECTH,
YCKOpEeHHEe CBOOOJHOIO MajeHHs, BeC Tejla, MMITYJIbC Teja, UMITYJIbC CHJIBI, MEXaHUYecKas
paboTa M MOIIHOCTh, MOTEHIMAJIbHAS YHEPIUsl Tela, MOJHATOTO HAaJl MOBEPXHOCTBHIO 3E€MIIH,
NOTEHLIMAIbHASL DHEPIUsl CKATOW NPYKHUHBI, KHHETHUYECKAs DHEPIUs, IOJHAs MEXaHW4ecKas
SHEprus, MepUoja M 4YacToTa KojeOaHWH, JUIMHA BOJHBI, IPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpOCTh CBE€Ta, TOKa3aTelb MPEJIOMIICHHUS Cpelbl), MPU OMMCAHUM MPABHIBHO TPAaKTOBATh
¢bu3nyecKuil CMBICT UCHOIb3YEMbIX BEIMYUH, 0003HAUYEHUS U €IUHUIIBI (PU3MUYECKUX BEIMYUH,
HaXOJUTh (OPMYIIbI, CBSI3BIBAIONINE JaHHYIO (PU3MUECKYIO BETUYMHY C JIPYTMMHU BEIMYHMHAMH,
CTPOUTH rpapMKu N3yUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUYUH;

. XapaKTepu30BaTh CBOMCTBA Tel, (pu3nyecKkue sIBICHUS U MPOLECCH, UCIONb3Ys 3aKOH
COXPaHEHMs SHEPIuH, 3aKOH BCEMHPHOIO TATOTEHMSI, NPUHLMII CYNEPHIO3ULUN CHJI, TPUHIUI
oTHOocuTenbHOCTH [anunesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsSI MMITYJIbCa, 3aKOHBI
OTPaXKEHMsI U IIPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHEHHUs 3apsJ0BOIO0 M MAacCOBOTO YMCEN NpHU
AJIEPHBIX pPEaKLHUAX, MPU ATOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3alMCHIBATH €0
MaTEMaTUYECKOE BBIPAKEHUE;

o OO0BACHATH PU3NYECKHE MPOIIECCH M CBOWCTBA TEJI, B TOM YUCIIE€ U B KOHTEKCTE CUTYaI[Hil
IPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH PUUMHHO--CIIEJCTBEHHBIE CBA3H, CTPOUTH
00BsICHEHHE M3 2—3 JIOTUYECKUX ILIaroB ¢ OMOpOi Ha 2—3 M3yYCHHBIX CBOWCTBA (PU3MUECKUX
SIBJICHHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

. pemars pacuéTHbIe 3a/1a4M (ONUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHUI), HUCIONb3Ys
3aKOHBI U (POPMYJIBI, CBSA3BIBAIOIINE (PU3UUECKUE BETMUYMHBL: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a4un



3aMKChIBATh KPATKOE YCJIOBHE, BBISBIATH HEJIOCTAIONIME WM U30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI M (QOpPMYJbl, HEOOXOMUMBIE Uil PEIICHUS, MPOBOAUTH pacuéThl M OLEHUBATH
PEATUCTUIHOCTH TOTYICHHOTO 3HAYCHUS (PU3NICCKON BETTUYHHEI;

o pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPHU MOMOIIU (PU3NYECKUX METOJIOB,
UCIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACIATH IMPOBEPSIEMOE IPEAIIOJIOKEHUE, OLEHUBATh
MPaBWIBHOCTh TMOPSJIKA MPOBEICHUS MCCIEIOBAaHUSA, JAeNaTh BBIBOABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIOICHUH U OIBITOB;

o MIPOBOAUTD OMBITHI IO HAOIIONCHUIO (PU3UUECKUX SBJICHUN WK (PU3NUECKUX CBOICTB Tel
(u3yueHue BTOporo 3akoHa HplOTOHA, 3aKOHA COXpaHEHMsI PHEPIUU, 3aBHCHUMOCTH NEpHUoa
KoJie0aHUH PYKUHHOTO MAsITHHKA OT MacChl TPy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUIUTYIbl MaJIbIX KoJieOaHUU, MPSIMOJIMHEHHOE paclpOCTPaHEHUE CBETA, pa3lioKeHHue 0eroro
CBETa B CIEKTP, U3YUCHUE CBOMCTB M300paKEHUS B IJIOCKOM 3€pKaje U CBOMCTB M300pakeHUs
npeaMeTa B coOuparoiieit JuH3e, HaOII0AeHHEe CIUIOUTHBIX U IMHEHYaThIX CIIEKTPOB U3JIy4YeHHUs):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HabOpa 00OpYHAOBaHUS, OMUCHIBATH X0
OTIBITA U €T0 Pe3yNabTaThl, HOPMYIUPOBATH BHIBOJIBI;

o MPOBOJUTHh MPU HEOOXOJUMOCTH CEPHIO MPSAMBIX HM3MEPEHUM, OMpenessis cpeaHee
3HAUCHUE M3MEPSEMON BETHMYUHBI ((DOKYCHOE PACCTOSTHUE COOMPAIONICH JTMH3bI), 000CHOBBIBATH
BBIOOp crioco0a u3MepeHus (M3MEPHUTEIIBLHOTO MPUOopa);

o MPOBOJIUTH HCCIIENIOBAaHUE 3aBHCUMOCTEH (DM3MYECKHX BEJIMYMH C HCIOJIH30BAHUEM
NPSIMBIX U3MEPEHUH (3aBUCUMOCTH TYTH OT BPEMEHH TPU PABHOYCKOPEHHOM JIBMDKCHUHU 0e3
HAYaJbHOM CKOpPOCTH, Mepuoja KojeOaHWH MaTeMaTH4eCKOro MasTHHUKA OT JUJIMHBl HUTH,
3aBUCHUMOCTH YIJIa OTPa)KE€HUsl CBETa OT yrJja MaJeHus U yria MpeJoMIICHUs OT yIJia NajJeHus):
IUTAHUPOBATh HCCIIEOBAaHUE, CAMOCTOSTENIbHO COOMPATh YCTAaHOBKY, (DUKCUPOBATH PE3yIbTaThI
MOJTYYEHHOW 3aBUCUMOCTH (PH3UYECKUX BEIWYMH B BUJIC TAOIHUI] U TpadUKOB, JENIaTh BBHIBOJIBI
MO pe3yNbTaTaM UCCIEI0BaHUS;

o MPOBOJNTh KOCBEHHBIC W3MEpPCHHS (PHU3UYECKHX BEIMYUH (CpPEemHSS CKOPOCTh U
YCKOpEHHEe Tejla INpU PABHOYCKOPEHHOM JIB)KEHUHM, YCKOpPEHHE CBOOOJHOrO MajeHMUs,
KECTKOCTh MPYNKUHBI, KOYPPUIIMEHT TPEHUS CKOIBKEHUS, MEXaHWYeCcKasi paboTa U MOITHOCTb,
4acTOTa U MEePUOJ] KOJIeOaHU MaTEMaTHYECKOTO U MPY>KUHHOTO MasiTHUKOB, ONTHYECKAs CHUJIa
coOuparomield  JHUH3BI, PAJAMOAKTUBHBIN  (OH): MIaHHpPOBaTH U3MEpPEHUs, CcoOHUpaTh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOTHATH U3MEPEHHUS, CIECIYS TPEUI0KCHHON HHCTPYKITUH,
BBIUKCIISATH 3HAYCHHE BETMYMHBI U aHAIM3UPOBATh MOJYYCHHBIC PE3yIbTaThl C YUETOM 3a/IaHHOM
MIOTPELIHOCTH U3MEPEHUI;

o coONMOaTh TpaBWIa TEXHUKH O€30MacHOCTH Tpu pabore ¢  J1abopaTOpHBIM
o0opynoBaHueM;
L pas3invdaTb OCHOBHBIC MPU3HAKHU N3YUCHHBIX q)HSH‘IeCKI/IX Moneneﬁ: MaTrcpurajbHas TOUKaA,

a0COIIIOTHO TBEPIIOE TEJIO, TOUCYHBIH HCTOYHHK CBETA, JIyd, TOHKAs JIMH3A, TUTAHETapHasi MOJIETh
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOT O $1/1pa;

o XapaKTepU30BaTh MPUHIIUIIBI IEHCTBUS N3YUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C OMopoil Ha uX omucaHus (B TOM 4YHCIE: CIHMJIOMETp, JAaTUYUKU IIOJIOKEHHS, PACCTOSHUS U
YCKOPEHHUs, paKeTa, 53XOJIOT, OYKH, IEepUCKoIl, (oToammapar, ONTHYESCKAE CBETOBOJIBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCIONB3ys 3HAHUS O CBOWMCTBAX (U3MUECKUX
ABJIEHUN 1 HEOOXO0IUMbIe (PU3NUYECKre 3aKOHOMEPHOCTH;

o UCIOJIb30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YyYEHHBIX TEXHHUYECKUX YCTPOWCTB,
U3MEPUTENIBHBIX MPUOOPOB W TEXHOJIOTMYECKHUX IPOLIECCOB TMpPH PEUICHHH y4eOHO--
MPAKTUYECKUX 3a7a4, ONTUUYECKHE CXEMBbI JUIsl IIOCTPOEHUSI M300pakeHUH B MJIOCKOM 3epKaje U
coOuparoIiei JTHH3E;

. MPUBOAUTL TpUMEpPhl (HaXOAWTh WH(POPMAIMIO O TPHUMEpPax) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWN B MOBCEIHEBHOM KHU3HU Ui oOecreueHus: 6€30MacHOCTH



npu oOpamieHuu ¢ NpuOOpaMM W TEXHHUUECKUMH YCTPOHMCTBAMH, COXPAaHEHHs 3/I0pOBbS U
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 IIOBEJCHUS B OKpY Kartollel cpejie;

° OCYLIECTBIATH TOUCK HWHpopManuu (U3NYIECKOro coaepkaHuss B MHTepHere,
CaMOCTOSITENIbHO  (OPMYNHUPYs  IMOUCKOBBI  3allpoCc, HAXOIUTb IIYTH  OINpeJeleHus
JIOCTOBEPHOCTH IMOJYYCHHON MH(OpMAIMK Ha OCHOBE MMECIOIIUXCS 3HAHWHA U JIOTOJHUTEILHBIX
UCTOYHUKOB,;

° WCIOJIb30BaTh MPU BBHITOJHEHUH Y4YEOHBIX 3aJaHUN HAyYHO--TIOMYJSIPHYIO JINTEPATypy
(u3MUecKoro CcoJepKaHHs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceTu VHTepHeT, BIAAETh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs HMHGOpMAIMM W3 OJHOW 3HAKOBOM
CHCTEMBI B APYTI'YIO;

o CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIC U YCTHBIE COOOIIEHUS Ha OCHOBE MH(pOPMALIUU U3
HECKOJIbKUX HCTOYHMKOB (DU3MUYECKOrO colepKaHMsl, MyOIMYHO MpPEACTABIATh PE3yJbTaThl
HpOGKTHOf/’I NN HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH, IIPU O3TOM TIPaMOTHO HCIOJIb30BATh
U3y4eHHbIN NOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3MKH U CONPOBOXKIATh BHICTYIUICHUE
npe3eHTaluen ¢ ydéToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuyecTBo yacos DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K n (undposBbie)
n/n NpOrpamMmbl Bcero Ogl TPOTLHBIC pﬁaKanecmae o0pa3oBaTejibHbIE
padoTsI padoThI pecypcb
Pa3pnen 1. ®u3uka u eé poJib B IO3HAHMH OKPY/KAKIIET0 MUpPa
bubnunoreka LIOK
1.1 ®usuka - nayxa o npupone 2 0 0 https://m.eds00.ru/7f416194
bubnunoreka LIOK
12 | PH3HIGCKHE BETHIMHEL 2 0 . https://m.eds00.ru/7f416194
. bubnuoreka [{OK
1.3 EcTtecTBeHHOHAy4YHBII METOJ1 TO3HAHUS 2 0 1 https://m.edsoo.ru/7f416194
Hroro mo pazmeny 6
Pa3nea 2. [leppoHaya/ibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6mmoteka IIOK
21 Crpoenne pemectsa . 0 0 https://m.edso00.ru/7f416194
29 JIBM>KeHuEe U B3aUMOJICMICTBUE YACTHIL 5 0 15 bubmmoteka IIOK
' BEIIECTBA ' https://m.edsoo.ru/7f416194
bubmmoteka IIOK
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 1 0 https://m.eds00.ru/7f416194
Hroro mo pazneny 5
Pa3nen 3. /IBukeHre U B3aUMO/IeiiCTBHE TeJl
bubnunorexa LIOK
3.1 Mexaririeckoe ABIKCHAE 3 0 1 https://m.edso0.ru/7f416194
but6mmorekxa [IOK
3.2 WNuepuus, Macca, IIOTHOCTh 4 0 1 hitps.//m.eds00.ru/7f416194
bubnunorexa LIOK
3.3 Cuna. Bunpt cun 14 1 2 https://m.edso0.ru/7f416194
Hroro no pazmeny 21



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

Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTE U ra3oB

41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 0 bubmmoreka [JOK
' TeJIaMHU, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo0.ru/7f416194
bubnunoreka LIOK
4.2 Jlasnenue xuaKoctn S 0 https://m.eds00.ru/7f416194
bu6nmoreka [IOK
4.3 ATmocepHoe aBicHHe 6 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B 7 3 bubnnoreka [JOK
' HUX TEJIO https://m.edso0.ru/7f416194
Htoro no pazneny 21
Pa3znea 5. Pa6ora u MOIIHOCTH. JHeprust
bubnuoreka [{OK
51 Pabora u momHocTh 3 15 https://m.edso0.ru/7f416194
bubnunoreka LIOK
5.2 Hpoctsie Mexanusmel S 15 https://m.eds00.ru/7f416194
bu6nmorexa LIOK
5.3 Mexanmaeckas sueprus 4 1 https://m.eds00.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 14.5



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

KoJunvecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM (nmudpossbie)
Ne i/l OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 0GpazoBaTEIbHbIC
padoThI padoThl pecypesl
Pa3nes 1. TenJioBble siBJIeHUS
. bu6mmoreka [IOK
1.1 CrtpoeHnue u CBOICTBA BELIECTBA 7 0 2 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 Tenossie npoueccst 21 2 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DneKTpruYecKue 3apsiibl. 3apsHKEHHBIE Tella U 7 0 1 bubnnoreka [JOK
' HUX B3aUMOJCHCTBHE https://m.edsoo.ru/7f4181ce
. N bubmuorexa [JOK
2.2 [ToCcTOSTHHBIN AITEKTPUICCKUHN TOK 20 2 6,5 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MarsutHbie sBIICHH 6 1 2 https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 DTICKTPOMATHHTHAS HHIYKIIHS S 0 1 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 38
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 16,5



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

9 KVIACC

KoJunvecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM (nmudpossbie)
Ne n/m OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 0BpA30BATEIBHBIE
padoThI padoThbI pecypesl
Paznen 1. Mexannueckue siBJeHUsI
11 MexaHn4ecKkoe JBMKEHUE U CIIOCOOBI €T0 10 1 1 bubmuorexa [JOK
' ONMMCaHUs https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 Bsaumoneiictaue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3aKOHBI COXAHCHHA 10 1 3 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3nen 2. Mexanuyeckne Ko0J1e0aHUS U BOJTHBI
bu6nmoreka [JOK
2.1 MexaHndeckue KojieoaHus 7 0 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
2.2 MexaHnueckne BOJIHBL. 3BYK 8 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nes 3. DjieKTpOMArHUTHOE T0JI€ U DJIeKTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMarHuTHOE MoJe U 6 0 1 bubnuoteka [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znea 4. CBeToBbIe AABJICHUS
bu6mmorexa [IOK
4.1 3aKOHBI PacpPOCTPAHEHHUS CBETA 6 0 2 https://m.edsoo.ru/7f41adab
bubmuorexa [JOK
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 1 2 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 0 2 https.//m.edsoo.ru/7f41a4a6
Wroro no pazneny 15



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

Pa3gen 5. KBanToBbI€e IBJIeHUSA

51 Hcnyckanue 1 MoriomneHue cBeta aToMoM 4 1 bubmiorexa HOK
' https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.2 CTpoenue aToMHOro 51pa 6 0 https://m.edso0.ru/7f41a4a6
bubmuorexa [JOK
53 SnepHblie peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pasnen 6. [loBTOpUTEIbHO-00001IAK0IINIT MOAYJIb
IT 000
61 xypea Gusmcn 5 7-9 xrace. Bemonenre i 9 0 BuGmorexa LIOK
' Yp ’ https://m.edsoo.ru/7f41a4a6
3alUTa MPOCKTHBIX padoT.
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 20 \



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

IHOYPOYHOE INTAHUPOBAHHUE
7 KIIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE

uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

Nen/m  Tema ypoka KonTpoabubie  IIpakTuueckue

Beero padoThI padoTsbI

®du3uka — Hayka o npupone. ABneHus
npupobl. PuznuecKue sIBICHHUS.

2 dusznyeckre BEIUYUHBI U UX HU3MCPCHUC 1

Vpok-uccnenosanue "M3mepenue
3 TEMIIepaTyphl IIPHU IIOMOIIH KUJIKOCTHOTO 1 1
TEPMOMETpA U AaTYMKa TeMrepaTypsl”

Mertoas! Hay4yHOrO 1o3Hanus. OnucaHue bubnunoreka LIOK
(bU3UYECKUX SIBJICHUHN C ITOMOIIBIO0 MOJIEIIEH https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[IpoBepka runoTess:
JTAIbHOCTB MOJIETA [apUKa, MyIIEHHOTO
TOPU30HTAJILHO, TEM O0JIbIlIE, YeM OOJIbIIE
BBICOTA ITycKa"

VYpoxk-koupepennus "Hcropust puznuku B
aunax"

Crpoenue Bemectsa. OnbITHI,
JTIOKa3BIBAIOIINE TUCKPETHOE CTPOCHHE bubnmnorexa [JOK

BEIECTBA. Y pok-uccienoBanue "OnbITh 11O https://m.edsoo.ru/ff09fe0a
HaOJII0JIEHUIO TETJIOBOTO paciiipeHus razoB"

JIBr>kKeHWEe U B3aMMOJICHCTBHE YaCTHI] bubnunorexa LIOK
BEILIECTBA https://m.edsoo.ru/ff0a013e

JlaGopatopHas pabota Nel. "Onenka
9 JTMaMeTpa aToMa METOIOM PSIOB (C 1 1
Ucnosb30BaHueM (otorpaduii)”

AI‘peFaTHBIC COCTOAHHA BCUICCTBA.

10 .
OcoOeHHOCTH arperaTHbIX COCTOSHUHN BOIBI.



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

Kontpoinbnas padora Nel o pazneny

bubnunoreka LIOK

11 «IIepBOoHaYanbHBIE CBEACHUS O CTPOCHUU https://m.edsoo.ru/f0a0378
BEIIIECTBAY
Mexanndeckoe aBkeHre. PaBHoOMepHOE U
12 HEepaBHOME Hoeﬂ BrkeHue. Cko OC’I]E)b Bubmorexa IOK
p p A ' p ' https://m.edsoo.ru/ff0a05c6
EquHuIer ckopocT.
13 Pacuer nytu u BpeMeHu aBukeHuUs. Pemienue bubmmoreka [JOK
3a7a4 o Teme "MexaHnuecKkoe IBHKEHHE". https://m.edsoo.ru/ff0a079c
JlaGoparopnas pabora Ne2. "Onpenencaue
14 c ezufeﬁ cII)<o O(I;)TI/I CKOJ‘IB)KCHI/I}I% . CKa 110 Bubmorexa LOK
p . p " Py https://m.edsoo.ru/ff0a0ae4
HAKJIOHHOH IIoCKOCTH".
bubnunoreka LIOK
15 Huepuusa. Macca — Mepa HHEPTHOCTH TEJI. https://m.edsoo.ru/f0a0c10
[LnotHOCTH BemmecTBa. Pacuer maccol u bubnuorexa [IOK
16 :
o0beMa Teja 1o €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHnast padota Ne3. «Omnpenenenue
IUIOTHOCTHU TBEPJIOTO TETa
18 Pemenne 3ama4 mo reme "IIIOTHOCTE bu6nmorexa LIOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepuCTHKa B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlabopaTtopHnas padota Ned. «3yuenue
20 3aBUCHUMOCTH PaCTsKEHUs (eopMaIim)
MPYKUHBI OT MPHIIOKCHHOH CHITBI)
21 [[IBnenue TsroTenus. Cuiia TSHKeCTH
CBsi3b MEXKTy CHIION TSXKECTH M MacCoM Tea.
22 Bec Tena PHC}III_ICHI/IC 3a7a4 no teme "Cuiia bubmorexa LJOK
" https://m.edsoo.ru/ff0a1778
TSDKECTH
Cwita TSKeCTH Ha APYIruX IJIaHeTax. bu6muoreka [JOK
23 i
DuU3nYECKUEe XapaKTePUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
24 W3mepenue cui. J{lunamomerp bubmorexa IIOK

https://m.edsoo.ru/ff0al8cc



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
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

bu6nmoreka [IOK

25 Bec ena. Hesecomocts https://m.edsoo.ru/ff0al778

2% Ciio’)keHue ABYX CHJI, HAPABJIEHHBIX 110 bubnmnoreka HOK
OJIHOM IIpsIMOM. PaBHOAECHCTBYIOIIAs CHII https://m.edsoo.ru/ff0ala70

27 Penrenue 3amad mo reme
"PaBHonelicTBytomas cui"

28 Cwiia TpeHusi u e€ Bubl. TpeHue B IpUpoe U bubnmnoreka HOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota Ne5. «3yuenue

29 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT bubnnorexa [JOK
CHUJIbI IaBJICHUSI M XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIIUXCS TOBEPXHOCTEH»

30 PeIHeHI/IEi 3aJa4 Ha (BHpeIIGJIeHI/Ie
PaBHOJICHCTBYIOIIEH CUIIBI
Pemenue 3anau no remam: «Bec Tenay,

31 «Fpa(queCKI[oe n300paxkeHue cun, «CHbh» bubmnorexa [IOK

. ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIIAS CUIT»
KonTponbHas pabora Ne2. no Temam:
30 «MexaHnueckoe JBUKEHUE», «Macca,
MJIOTHOCTBY, «Bec tenay, «['paduueckoe
n3o0paxenue cuimy, «CUIbD)

33 Jasnenue. CriocoObl yMEHbBIIICHUS U bu6mmoteka IIOK
YBEJIMYECHUS JTABICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBrienue ra3za. 3aBUCUMOCTD JIaBJICHUS rasza bubnunorexa LIOK
0T 00bEMa, TeMIepaTyphl https://m.edsoo.ru/ff0a2376
[lepenaua naBneHus TBEPABIMU TEIIAMH,

35 SKUIKOCTSIMHU M razaMu. 3axkoH Ilackais. bubnunorexa LIOK
JlaBleHHE B )KUJKOCTH U T'a3€, BRI3BAaHHOE https://m.edsoo.ru/ff0a25b0
JIEHCTBUEM CHIIBI TSKECTH.

36 Pemrenne 3anay o teme «Jlapnexue B but6mmoreka [IOK
SKUIKOCTH U Tra3e. 3akoH ITackamsa» https://m.edsoo.ru/ff0a2826

37 Coo0mmarommecst Cocyabl but6mmorekxa [IOK



https://m.edsoo.ru/ff0a1778
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https://m.edsoo.ru/ff0a2970
bubnunoreka LIOK

38 I'napapmirieckiii npece https://m.eds00.ru/ff0a3136
39 ManomeTtpsl. [TopiiHeBOM KUAKOCTHBIN
Hacoc
40 KonTtponbnas padora Ne3 o teme "JlaBnenue
JKUJIKOCTH U TBEPJIOTO Teya"
41 ATtmochepa 3eMin 1 IPUIHUHBL e bubnuoreka [IOK
CyILIECTBOBaHUS https://m.edsoo.ru/ff0a2b5a
bubnuoreka [{OK
42 Bec Bozmyxa. AtmochepHoe naBiieHne https://m.edsoo.ru/ffoazbsa
43 N3mepenue armocdeproro gapieHus. OnbIT bubnnoreka [JOK
Toppuuenau https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTh aTMOC(HEpPHOTO JaBICHUS OT bubmmoreka [JOK
BBICOTBI HaJ] YDPOBHEM MODsI https://m.edsoo.ru/ff0a2fc4
45 Bapometp-anepoua. AtmocdepHoe naBieHUE bubnnorexa [JOK
Ha Pa3IM4HbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3amay mo teme " AtmocdepHoe
nasieHue"
47 JlelicTBHE KUKOCTH U Ta3a HA TIOTPY>KEHHOE bubnnorexa [JOK
B HUX TeJO. ApXHMeIOBa Cuja https://m.edsoo.ru/ff0a3276
o | e e 6 O B 10K
I » /1 yroi https://m.edsoo.ru/ff0a33fc
TEJO0, OTPYKEHHOE B JKUIKOCTH)
19 susmemmocn stea 16 5 5ot or oGnva Bu6mrorexa LIOK
N A https://m.edsoo.ru/ff0a3514
MOTPYKEHHOW B )KHJIKOCTh YaCTH TEJIa
but6mmoreka [IOK
50 Inaparue en https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabota Ne§.
51 "KoHcTpyHnpoBaHue JTOAKU U onpeieicHue eé

rpy30M0abEMHOCTH"
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52

Pemenue 3anau no temam: «IlnaBanue cynos.
BoznyxomnaBanuey, «/laBienue TBepIbIX
TeJN, KUJKOCTEH U Ta30B»

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3654

53

54

KonTtponbnas padora Ne4 o teme «JlaBienue
TBEPJIbIX TEJ, )KUJIKOCTEU U ra30B»

Mexannueckas pabota. MOIIHOCTb.
Enunuiiel MomHocTu. Ypok-ucciaenoBaHue
"Pacyet MOIIHOCTH, pa3BUBAEMOM NpU
HoabeME I10 JiecTHHUIE"

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0a3f82

55

56

JlaboparopHas padota Ne9. "OnpeneneHue
paboThI CUJIBI TPEHUS TPU PAaBHOMEPHOM
JBUKEHHUH TeJa 10 TOPU30HTATBHON
noBepxHocTu".

Pemenue 3amau nmo teme "Mexannueckast
paborta. MomHoCTB".

bubmuoreka [IOK
https://m.edsoo.ru/ff0a3f82

57

58

IIpoctsie Mexann3mel. Peryar. PaBHOBecue
CHUJI Ha pbryare. Peiyaru B TeXHUKE, IPUPOLE,
OBITY.

JlaGopaTtopHnast pabota Ne9. «MccnenoBanue
YCIIOBUI paBHOBECHS pPbIYara

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a478e

59

60

61

Pewenue 3anau o reme «Y cinoBus
PaBHOBECHS pbluara

Koaddumuent nonesHoro neicTpust
mexanusMma. Jlaboparopnas pabota NelO.
«M3mepenne KIIJl HAKITOHHON MIIOCKOCTH

Pemrenne 3agau o teme "Pabota, MOIITHOCTD,
KHHH

0.5

bubmmoreka IIOK
https://m.edsoo.ru/ff0a48a6

but6mmorexa [IOK
https://m.edsoo.ru/ff0a4c48

62

Mexannueckas sHeprus. Kunernueckas u
NOTEHLIMAJIbHAs HEPIUs. 3aKOH COXPaHEHMUS
MEXaHUYECKON YHEPTUU.

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4252

63

YPpOK-3KCIIEpUMEHT 10 TEME
"DKCepUMEHTAJILHOE OIIPEIEIICHHE



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
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https://m.edsoo.ru/ff0a4252

W3MEHEHUS KHHETUYECKON M OTEHIMAIbHON
SHEPTUH MPU CKATHIBAHUU TEJIa MO HAKIOHHOMN
miockocty"

64 Pemrenue 3aga4u no teme "Pabora u 1 bubnunorexa LIOK
MOIIIHOCTb. DHeprus'". https://m.edsoo.ru/ff0a4360
65 KonTtponsnast padora Ne5 no treme «Pabora u 1
MOIITHOCTb. DHEPrUs»
66 PesepBHblit ypok. Pabota ¢ Tekctamu 1o reme 1 Bbu6moteka [JOK
"MexaHnueckoe ABHKeHHE" https://m.edsoo.ru/ff0adee6
67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme 1 Bbu6moteka [JOK
" JlaByieHUE TBEPBIX TEJ, )KUIAKOCTEH U ra3oB" https://m.edsoo.ru/ff0a4ffe
PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme
68 " " 1
Pab6ora. MomHoCTh. DHEprHs
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 145



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KosauyecTBo 4yacoB DJIeKTPOHHbIE
IlpakTnyec UHppoBLIe
Nen/m  Tema ypoka
P Bcero KOHTpOéH b KHe o0pa3oBaTte/ibHbIE
HbIe padoThl
P padoThI pecypchl
OcHOBHbIE MOJOXKEHUS MOJIEKYISIPHO-KMHETUYECKOM
1 TEOPHUU U UX OIILITHEIE HOI[TBey )KIII)CHI/ISI Macca u 1 Bubmnorexa HOK
p p ' https://m.edsoo.ru/ff0a5256
pa3Mepsl aTOMOB M MOJIEKYJI.
5 Ypoxk-uccinenoBanue "ONbITH 10 OOHAPYKEHUIO 1 1
JEHCTBUS CUIT MOJIEKYJIIPHOTO MPUTSLKEHUA'" .
Monenu TBEPAOTO, )KHUIKOTO U Ta3000pa3HOTO
cocTossHUH BeriecTBa. OObsICHEHHE CBOWCTB
3 TBEPJIOTO, )KUJIKOTO U Ta3000pa3HOT0 COCTOSTHUMA 1 bubmnorexa [IOK
’ . https://m.edsoo.ru/ff0a540e
BEIIECTBA HA OCHOBE MOJIOKEHUN MOJIEKYIISIPHO-
KUHETHUYECKON TEOPUH.
4 Kpucrannunueckue u amop¢Hbie Tena 1 bubmaorexa LIOK
p p https://m.edsoo.ru/ff0a5800
5 CmaunBanue 1 KanwuIsipHOCTh. [loBepxHOCTHOE 1 bubmuoteka [IOK
HAaTSKCHHE https://m.edsoo.ru/ff0a5530
Temneparypa. CBsI3b TeMIIEpaTypbl CO CKOPOCTHIO
6 TGHJ‘IO]fOl“OyJP;BI/IX(eHI/Iﬂ ‘{aCTI/III)I ]}"]le)nnmaoe gcnm eHue 1 bubmoreka LOK
' P p https://m.edsoo.ru/ff0a5a26
U CKaTHE
VYpok-uccnenosanue "lIpoBepka runoTe3sl IMHEHHON
7 3aBUCUMOCTH IJINHBI CTOJIONKA KUIKOCTH B 1 1
TEPMOMETPHUECKOI TpyOKe OT TemrepaTypsl'.
8 Buytpennss sHeprus. CriocoObl H3MEHEHHS 1 bu6muoreka [IOK
BHYTPEHHEHN SHEPTrUun https://m.edsoo.ru/ff0a5c60
9 Bunel Tenmnonepenaun 1 bubmorexa LIOK
p https://m.edsoo.ru/ff0a6412
10 Ypok-koHpepenmus "TIpakTrudeckoe UCIOIb30BaHHE 1 bubmuoreka [IOK

TEIUIOBBIX CBOMCTB BCIICCTB U MaTCpHUaAJIOB B LCIAX

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
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sHeprocoOepekeHus "

KommdecTBO TEIIOTHI. Y,HeJ'IBHaﬂ TCIINIOEMKOCTbD.

11 VpasHenue temnoBoro 6azanca. TemiooOMeH u Bubmiorexa LIOK
P ’ https://m.edsoo.ru/ff0a6976
TEIJTIOBOE PAaBHOBECHE.
Pacuer xonuyecTBa TEMIOTHI, HEOOXOIUMOTO IS

12 HarpeBaHus Teja U BBIJICISIEMOT0 UM MIPU
OXJIAKICHUU
Pemenue 3amau mo teme "KoanuecTBO TEILIOTEHL.

13 VY enpHas TEMI0EMKOCTh. Y PaBHEHHUE TEMJIOBOTO bubmnorexa [IOK

’ https://m.edsoo.ru/ff0a7088
Oaianca.
JIaGoparopnas padora Nel. "HccienoBanue saBiaeHUs
14 TGHJI(?O(SMIG)Ha npu CMEIIUBAaHUH XOJIILO HOU U Topsueit Bubmnorexa HOK
" p A P https://m.edsoo.ru/ff0a6a98
BOJBI
Jlaboparopuas padota Ne2. "Omnpenenenue yaenbHOU bu6nmoreka LIOK

15 " .

TEIIOEMKOCTH BEIIECTBA https://m.edsoo.ru/ff0a6bb0

16 DHeprus TOILUIUBA. Y IeJIbHAs TEINIOTAa CTOPAHUS Bubmorexa HOK

P ’ P https://m.edsoo.ru/ff0a7b5a

17 KonTponbnas padora Nel no teme "KonnuectBo
terioTel. Cropanue Tormaa'.

18 [InaBneHue u oTBEpIEBaHNE KPUCTATUIMYECKUX TEN. bubmmoteka IIOK
VY nenpHAs TEINIOTA IIJIaBJICHUS https://m.edsoo.ru/ff0a71d2
Jlaboparopnast pabota Ne3. "Onpenenenue yaeabHOMU bubnnorexa [JOK

19 " .

TEILIOTHI IUIABIACHUS JIbAA https://m.edsoo.ru/ff0a72fe
[TapoobpazoBanue u koHaeHcanus. Vicnapenue.

20 Kunenue. Y nenbHas Temiota mapooOpa3oBaHus U bubmmnoreka [JOK
KOHJICHCALlUU. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS https://m.edsoo.ru/ff0a740c
oT aTMOc(hepHOTO JaBiIcHUs".

Pemenue 3agau no reme "M3MeHeHne arperaTHOro bubnuotexa [JOK

21 " :

COCTOSTHHS BelecTna'. https://m.edsoo.ru/ff0a786¢c

29 Brnaxnocts Bo3ayxa. Jlaboparopnas pabota Ne4. bubnmoreka [JOK
"OnpeneneHre OTHOCUTENBHON BIaKHOCTH BO3yxa" https://m.edsoo.ru/ff0a7628

23 Pemrenue 3aau Ha onpeeneHne BIaXKHOCTH BO31yXa
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[Tpunnume! paboTel TeroBbiX aBurareneid. KIT/]

24
TEIJIOBOTO JABUTATEIA.

Ypok-koHpepeHus "BUIbl TEIUIOBBIX JBUTATEIICH.

o5 [TapoBas Typ6uHa. /IBurarens BHyTpEHHETO bubmmoreka [JOK
cropanus. TernaoBble ABUTATENN U 3a1UTa https://m.edsoo.ru/ff0a7c7c
OKpYKaromiei cpenl' .

2 3aKOH COXpaHEHHsI U MIPEBPALCHUS SHEPTUU B
TEIUTOBBIX IMpoIIeccax
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEMe

27 "TemnioBbie HBHeHI:}II) I/ISMGHGII)-II/IC arperaTHbIxX buGnuorexa LIOK

. Ty p https://m.edsoo.ru/ff0a83f2
COCTOSIHH BEIIeCTBa
Kontponbnas padota No2 no teme "TemnoBbie
28 }IBJ'IeIfI/I}I I/I3M£H6HI/IC arperaTtHbIX COCTOSTHUI buGnuorexa LIOK
T p https://m.edsoo.ru/ff0a86ae
BEILIECTBA

29 DnexTpusanus Ten. J[Ba poga 31eKTpUUECKUX
3aps/I0B. 3aKOH COXPaHEHUS AIEKTPUIECKOTO0 3apsia.

30 VYpok-uccnenoBanue "DaeKTpU3aIUs TSI UHIYKIIUEH 1
U TIPU CONPUKOCHOBEHUH"

Dnektpuyeckoe nose. HanpsieHHOCTh
31 JJIEKT queCKoro noJist. I1 I/II)HIII/IH CYTIEPIIO3HUIIHH Bubmorexa LIOK
P - P yrep https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX 0NN
32 BsaumogeiicTBue 3apsHKeHHBIX Tell. 3akoH KyinoHa bubnnorexa [JOK
p ) Y https://m.edsoo.ru/ff0a87e4

33 Hocurenu snmekrpryeckux 3aps10B. DJI€MEHTapHBIN
3apsan. CtpoeHue aToma
[TpoBOAHUKY U TUANEKTPUKH. Y POK-UCCIIEIOBAaHUE

34 "ﬁ)eﬁCTI][aHe 3neI<IT[ qucxlz)ro HOJ'II:I Ha II OBf)[,JIHI/IKI/I u 0.5 Bubmorexa LTOK

" p p ' https://m.edsoo.ru/ff0a8ef6
TUDIIEKTPUKU

35 Pemenue 3an1a4 Ha IPUMEHEHHUE CBOICTB bubmuorexa [JOK
BIIEKTPUYECKUX 3aPSII0B https://m.edsoo.ru/ff0a90cc

36 DNEeKTPUYECKUM TOK, YCIIOBUSI €70 CYLIECTBOBAHUSI. bubmuoreka [IOK

Hcrtounukn QJICKTPHUYCCKOI'O TOKa

https://m.edsoo.ru/ff0a95a4
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JIefCTBUA 3IEKTPUYECKOTO TOKA U UX MMPAKTHYECKOE bubmmoreka [JOK
37 .
MIPUMEHEHHUE. https://m.edsoo.ru/ff0a96b2
38 DNEeKTPUUECKUN TOK B METaJUIaX, )KUIAKOCTSIX U raszax. bubmuoreka [IOK
Cuna Toka. https://m.edsoo.ru/ff0a9838
39 DeKTpUYeCcKOe HanpshKeHUe. BobTMmer bubmiorexa LIOK
p p ' P: https://m.edsoo.ru/ff0a9el4
40 OnexTpuuecKkas Ienb U €€ COCTaBHbIE YAaCTU
ConpoTHuBieHHE IPOBOAHUKA. Y IEJIbHOE bubnuoreka [IOK
41
CONPOTHUBIICHUE BenlecTBa. Peocrar. https://m.edsoo.ru/ff0aa738
42 3aBHCHUMOCTD CHJIBI TOKA OT HampshkeHus. 3akoH Oma bubmmnorexa LIOK
JUISL y9acTKa LEeH https://m.edsoo.ru/ff0aad4a
43 Jlaboparopras padota NeS. "VMI3mepeHne CUIIbI TOKa, bubmmoreka [JOK
HanpspKEHUS B 1IEMU U COMTPOTUBIICHUS TPOBOAHUKA". https://m.edsoo.ru/ff0a8bd6
Jlaboparopuas padota Ne6. "3aBUCHUMOCTH
44 AIEKTPUUYECKOTO COMPOTUBIIEHUS TPOBOJIHUKA OT €r0 bubmuoreka [IOK
JUTUHBI, TUTOILIA I TTOMIEPEYHOr0 CEYCHUS U https://m.edsoo.ru/ff0aa738
MaTtepuana"
JlaGopatopnas paborta Ne7. "HccnenoBanue
45 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepe3 pe3ucTop, bubnnoreka [JOK
OT COIIPOTHUBJICHHS PE3UCTOPA U HAIIPSKCHUS Ha https://m.edsoo.ru/ff0aa04e
pesuctope"
16 [TocnenoBarenbHOE U NapaieIbHOE COETUHEHUS
MIPOBOJIHUKOB
JlabopaTopnas padota Ne§8. "IIpoBepka nmpasuia
47 CJ'IO)KEHI/ISIpHaH i)}(eﬁnﬁ npu né)cne pOBaTgJILHOM bubmnorexa [IOK
p p " a1 https://m.edsoo.ru/ff0aaa58
COEJIMHEHHH JIBYX PE3UCTOPOB
Jlaboparopnas padota Ne9. "[IpoBepka mpaBuia st
48 CI/IJ‘II)IpTOK;) m 1/111)121 aﬂnenLHOMpcoe II)/IHGHII:/)II/I : bubmuorexa [IOK
"p p 4 https://m.edsoo.ru/ff0aadle
pE3UCTOPOB
49 Pemenue 3agad Ha npumMeHenue 3akoHa Oma s bubnunoreka LIOK
pa3IMYHOrO COCAUHEHHS IPOBOJHUKOB https://m.edsoo.ru/ffOaaf8a
50 KonTponpHas pabota mo Teme "DiIeKTpuduecKas 1eb.
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3akon Oma. Buapl coeluHeHUs IPOBOHUKOB" .

PaboTa n MOINHOCTB JJICKTPHUUYCCKOI'O TOKA. 3aKoH

bubnunoreka LIOK

51
Jxoynsa-Jlenna https://m.edsoo.ru/ff0ab124

50 Jlaboparopuas padota Nel0. "Onpenenenue padoTsl 1 bubnmnoreka HOK
MOIIHOCTHU 3JIEKTPUYECKOIo ToKa" https://m.edsoo.ru/ff0ab3e0

53 DneKTpUUecKre Henu U MOTPEOUTENH dIEKTPUUECKOMN bubmmoreka [JOK
sHepruu B ObITy. KopoTkoe 3aMbIkanue https://m.edsoo.ru/ff0ab660
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEMe

54 "DnekTpuuecKue 3apsabl. 3apsUKEHHbIE Tela U UX Eggs?ﬁzngsigrou}:anb d42c
B3auMojeiicTBus. [10CTOSHHBIN 37eKTpUUECKU TOK" " '
KonTponbnas pabota no Teme "DiaeKTprueckue

55 3apsbl. 3apsKEHHBIC TeJla U UX B3aUMOJICHCTBUS. E;ISSJ'I/P/I;T:;::)ErOu/IISanbeaS
[TocTOsTHHBIN IEKTPUYECKUIA TOK" " '
MaruutHoe none. [TocTtossHHbIE MarHUTBI, UX

56 B3auMo/ieiicTBie. MaruutHoe nose 3eMJId U ero
3HAYEHUE JIJIS )KU3HH Ha 3eMIie.

57 VYpok-uccnenosanue "M3yueHue nosei moCTOSTHHBIX bubmuoreka [IOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0
OmneIT OpcTena. MarHuTHOE 1oJIe IEKTPUUECKOT0

58 TOKa MarHuTHOE 1MoJie KaTyIIKH C TOKOM. E;ISSJ?/I//I;T:;;Er(aﬁancl 42
[TpuMeHeHHe JIeKTPOMArHUTOB B TEXHHKE. T '

59 JlabopaTtopHas padota Nel 1. "M3yuenue necTBus bubmuoreka [IOK
MarHMTHOTI'O IOJIs1 HA MPOBOJHUK C TOKOM" https://m.edsoo.ru/ff0ac74a
DNEeKTPOABUTATEINb MOCTOSTHHOTO TOKA

60 Hcnonk3oBanue dneKTpoaABUTaTeneil B TEXHUYECKUX BH@HOTeKa HOK

. https://m.edsoo.ru/ff0ac86¢c
YCTPOWCTBAaX U HA TPAHCIIOPTE.

61 JlaGoparopHas padota Nel2. "KoHCcTpyrpoBaHue u
n3ydeHue paboThl JIeKTpoIBUTaTENA" .

62 OmnbiTel Dapanes. 3aKOH ANEKTPOMArHUTHOM
unaykiuu. [Ipasuno Jlenma

63 Onektporereparop. CriocoObl MOTydeHUs

ANEKTPUUECKOW SHEPTUH. DIEKTPOCTAHLIUUA HA
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BO300HOBJISIEMBIX HCTOYHHKAX OHEPIrun

JlabopaTtopHnas padota Nel3. "OmnpIThI MO
WCCJICTOBAHUIO SIBJICHHUSI DJICKTPOMArHUTHOM

64 MHIYKIUH: UCCIIeIOBaHNE U3MEHEHHM 3HAUCHUS U ! !
HaIpaBJIEHUs] UHAYKLIHOHHOTO TOKa".
65 [TonroToBka K KOHTPOJIBHOU PabOTE MO TeMe 1
"DNeKTpUYECKNE U MAarHUTHBIC SIBJICHUSA"
66 KonTponbnas pabota no Teme "I1eKTpOMarHuTHbIE 1 bubmmoreka [JOK
sBJIeHUA" https://m.edsoo.ru/ff0acb14
67 PesepBHblit ypok. Pabora ¢ TekcTamu 1o TeMe 1 Bu6mmoteka [JOK
"TennoBsle siBIeHUS" https://m.edsoo.ru/ffOacc5e
68 PesepBHblii ypok. Pabora ¢ TekcTamu 1o TeMe 1
"MarHuTHbI€ sIBJIeHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 17.5
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9 KVIACC

KoJsmn4vecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka
w/n yp Beero KOﬁHTpOJ‘IbHLIe l'[pﬁaRanecmle 0Bpa30BATEIBHBIE
padoThbI padoThbl
pecypchl
Mexanuyeckoe IBHKeHrue. MareprualibHasi TOUKA.
1 Cucrema orcuera. OTHOCUTEILHOCTD 1
MEXaHHYECKOr'O JIBUKCHHS.
2 PaBHOMepHOE NPSMOJIMHEHHOC ABUIKCHHIE 1 bubmorexa LJOK
P p https://m.edsoo.ru/ff0ad19a
3 HepaBHOoMepHOE MpsMOIUHEHHOE IBHKCHHE. 1
Cpenusis 1 MTHOBEHHAsI CKOPOCTh
IIpsamonuHEHOE PaBHOYCKOPEHHOE IBIKCHUE.
4 YEKO enue. Cko Iz)CTb ri, ﬂMgnHHeﬁHoro 1 bubmmorexa LJOK
PCHHC. LKOP p https://m.edsoo.ru/ff0ad8d4
PaBHOYCKOPEHHOTO JBIKEHHM. ['padk CKOpOCTH.
5 Pemenue 3amau o reme "[psmonuneitHoe 1
PaBHOMEPHOE M PAaBHOIIEPEMEHHOE JIBHKEHHE".
JlabopaTopnas pabora Nel. "Onpenencuue
6 CKO pCHI/HII) Ten2113 IIpH PaBHO CKOpeiHOM JIBHKEHUN 1 1 bubmiorexa HOK
yerop 21 TpH p "y p https://m.edsoo.ru/ff0adb18
10 HAKJIOHHOH INTIOCKOCTH
7 CBoOoauoe magenune teia. OnsiTe! [ annnes 1
PaBHOMEpHOE NBIKEHHE IO OKpYKHOCTH. Ilepro
8 u ‘{aCTOTI: 00 :H_ICHI/ISI HHHeﬁHI;};I)I;I JIOBas Pt 1 Bubmiorexa HOK
p ) T https://m.edsoo.ru/ff0ael76
ckopoctu. LleHTpocTpeMuTtensHoe yCKOpeHue.
9 Pemenne 3agau o teme "JIBrokeHue TeIa 1Mo 1
OKpYy>kHOCTH"
10 KontponbHas padora Nel o teme "MexaHuueckoe 1 1
nBIkeHne"
. bu6mmoreka [IOK
11 [Tepsrrit 3akon HetoTona. Bektop cutb 1 ] 1
https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. PaBHOAelcTBYIOIIAs cuiia 1 bubmumoreka [IOK



https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
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https://m.edsoo.ru/ff0ae72a

. bubmuorexa [JOK
13 Tperuii 3akon Herorona. Cynepro3unus cui https://m.edsoo.ru/ff0ae98?
14 Pemenue 3agau Ha npumMeHeHune 3akoHoB HeroToHa bubmiorexa LHOK
https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyrocti. 3axou 'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay mo teme «Cuia ynpyroctu»
Jlaboparopnas pabota Ne2. «Onpenenenue bubnuorexa [JOK

17 _

YKECTKOCTH MPYKUHBI https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK

18 Cua Tpenus https://m.edsoo.ru/ff0af738

19 Pemenue 3anau no reme «Cuiia TpeHUS» bubmiorexa HOK

https://m.edsoo.ru/ff0afa26

20 Jlaboparopuas padota Ne3. "Onpenenenue bubnmnoreka [JOK
Kod( duleHTa TPEHUS CKOIbXKEHHS " https://m.edsoo.ru/ffOaf8be
J1a6 6ota Ne4. "1

| o, Tt Bumorea 110K

" https://m.edsoo.ru/ff0af33c
HOPMaJIbHOTO JaBICHUS".

29 Pemenue 3ampau no reme "3akonsl HetoTona. Cuna bubnuotexa [JOK
ynpyroctu. Cuia Tpenus" https://m.edsoo.ru/ff0afb8e
Cuia TSHKECTH U 3aKOH BCEeMUPHOTO TSATOTEHUS.

23 Yckopenue cBoboanoro nagenus. [lepsas bubnuotexa [JOK
KOoCcMHUYecKasi CKopocTb. HeBecoMoCTh 1 https://m.edsoo.ru/ff0af044
Meperpys3KHu.

Ypok-koHpepeHmus "J[BIKeHNEe Tell BOKPYT

24 rpaBuTanmoHHoro neHrpa (ConHedHas cucrema).
lanmaktuku"

o5 Pemenue 3amad mo reme "Cuita TSOKECTH U 3aKOH bubnmoreka [JOK
BCEMUPHOI'O TAroTeHus" https://m.edsoo.ru/ff0af5f8

2% PaBHOBecue MaTepuanbHOM TOUKU. AGCOTIOTHO bubnuoreka [IOK

TBEpAOE Tesi0. PaBHOBECcHE TBEPAOrO TENa C

https://m.edsoo.ru/ff0afe36
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3aKperIEHHOW OChIO BpallleHuUs

27 MowmenT cuibl. LenTp TsbkecTn

28 Pemenue 3agau no reme "MomeHT cuibl. LleHTp bubmuorexa [JOK
TAXKECTH" https://m.edsoo.ru/ff0b02b4

29 [ToaroroBka K KOHTPOJILHOU PabOTE MO TEME bubnnoreka [HOK
"Bzaumonerictsue ten" https://m.edsoo.ru/ff0b0408

30 KontponbHas padota No2 o reme bubnnoreka [HOK
"B3zanmMongencraue ten" https://m.edsoo.ru/ff0b06ec
Nmnynsc Tena. Ummyabsc cuiibl. 3aKOH COXpaHEHUS bubnnorexa [HJOK

31 . .

AMIYyJIbCca. YIPYro€ U HEYIPyroe B3auMOICCTBHE https://m.edsoo.ru/ffOb07fa

32 Pemrenue 3amau no reme "3aKkoH coxpaHeHUs bubnnoreka [JOK
uMmIyibca' https://m.edsoo.ru/ff0b096c

33 Ypok-koHpepeHnus "PeakTuBHOE IBHKEHUE B
MIPUPOJIE U TEXHUKE"

34 Mexannueckas paboTa 1 MOIIHOCTb. PaGoTa cuibl bubnuorexa [IOK
TSPKECTH, CUJIBI YIIPYTOCTH U CUJIBI TPEHUS. https://m.edsoo.ru/ff0b0a84
Jlaboparopnas padota Ne5. «Onpenenenue paboThl

35 CWJIBI TPEHUS TIPU PABHOMEPHOM JIBHKCHUH TeJIa 10
TOPU30HTAIILHON TOBEPXHOCTH
Jlaboparopnas pabota Ne6. Onpenenenue padboThI

36 CHUJIBI YIIPYTOCTH IIPU NTOABEME Tpy3a C bubnuotexa [JOK
HUCIIOJIL30BaHUEM HENOABHKHOTO U IIOABUKHOI'O https://m.edsoo.ru/ff0b0db8
OJIOKOB.

Cs13b dHepruu U padoTel. [loTeHIanbHas

37 sHeprus. Kunertnueckas sueprus. Teopema o
KMHETUYECKOM SHEpruu. 3aKOH COXPAHEHUS
SHEPTUH B MEXaHHUKE.

JlabopaTtopHas pabota Ne7. «3ydenue 3akona bubnmoreka [JOK

38 :

COXPAaHEHUS DHEPIUM) https://m.edsoo.ru/ffOb12fe

39 Pemrenue 3amau no reme "3aKkoH coXpaHEHUs bubnnoreka [HOK
UMIYJIbCca. 3aKOH COXPAHEHUS SHEPTUun'. https://m.edsoo.ru/ff0b0c32

40 Kontponbras padota Ne3 o teme "3aKoHBI
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COXpAaHEHUS B MEXaHUKe"

41 KonebarenbHoe IBUKEHHUE M €70 XapaKTEPUCTUKH bubmoreka [JOK
A p P https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOanus. BeIHyX1eHHBIC bubnnoreka [HOK
Konebanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKuii U NPYKUHHBIA MassTHUKU
JlaboparopHas padora Ne8. «3aBHCHMOCTb HEPHOA
44 KOJIe6paHI/I§ oT )IIzeCTKOCTI/I I WHEL 1 Maccmp : brbmoreka [JOK
Py& https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparnieHue 3HEPruu IPH MEXaHHYECKUX
KOJICOaHMAX
JIabopaTtopuas padbora Ne9. «Onpenenenue
46 qaCToprl Hpne Ifo a KoJieOaHuM ﬁ gy WHHOTI'O Erommozexa [IOK
proa pyx https://m.edsoo.ru/ff0blaec
MasITHHKA
JlabopaTopnas padora NelO. «IIpoBepka
47 HezaBI;ICI/n\IZOCTHpne noaa Kone6£HHI711:; a Brbmaozexa [IOK
P py3d, https://m.edsoo.ru/ff0b197a
MOABEIIEHHOT0 K HUTHU, OT MacChl Ipy3a»
Mexanunueckue BoaHbI. CBOICTBA MEXaHUYECKUX bubnuotexa [JOK
48 _
BOJIH. [Ipog0sibHBIE M TOTIEPEYHBIE BOJIHBI https://m.edsoo.ru/ff0b21fe
49 Ypok-koHpepeHniusa "MexaHn4ecKue BOJHbBI B
TBEpOM Tene. CelicMuuecKkre BOIHBI"
50 3ByK. PacnipocTpaneHne u oTpakeHue 3ByKa
51 Ypok-uccnenoBanue "HabmroneHne 3aBUCUMOCTH
BBICOTBI 3ByKa OT YaCTOTHI"
52 I'pomMKoOCTb 3ByKa U BHICOTA TOHA. AKYCTHUECKHIA
pe30HaHC
53 VYpok-koupepenius "YiapTpa3Byk U HHGPa3BYK B bubnmoreka [JOK
IIPUPOJIE U TEXHUKE" https://m.edsoo.ru/ffOb23ca
54 [ToaroroBka Kk KOHTPOJIBHOU paboTE MO TeEMe bu6mmorexa [IOK
"MexaHudecKue KoaeOaHus U BOJTHBI" https://m.edsoo.ru/ff0b25f0
55 KontponbHas padota nmo teme "MexaHnueckue

KOJICOaHUA U BOJHBI"



https://m.edsoo.ru/ff0b1858
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BHGKTpOMaFHI/ITHoe I10JIC. BHCKTpOMaFHI/ITHHe

bubmuorexa [JOK

56
BOJIHBI https://m.edsoo.ru/ff0b2abe

57 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
VYpoxk-koHdepennus "[lIkana 31eKTpOMarHUTHBIX

58 B(?J'IH I/ICH%JII;BOBEIHI/IG 3JICKT OMaFI-II)I/ITHBIX BOJIH Eubmorexa LIOK

- oo h P https://m.edso0.ru/ffob2fe6
JIJIS COTOBOM CBSI3U
VYpoxk-uccinenopanue "M3yueHne cCBOUCTB
59 3J'IpeKTpOMaFHI/ITHBIX BOJ'IHY: MTOMOIIBI0 MOOHILHOT'O Erommozexa [IOK
" https://m.edsoo.ru/ff0b2c6c
tenedona

60 Pemenue 3amau Ha onpeerneHNue 4acTOThI U JITTUHBI
AJICKTPOMArHUTHON BOJTHBI

61 DnekTpoMarHuTHas mpupoza ceera. CKOpocTh bubnnoreka [JOK
cBeTa. BomHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku cBera. IIpsamonuHeiinoe

62 pacmipocTpaHeHue CBETa 3armenus ConHIA U bubmmorexa LIOK

’ https://m.edso0.ru/ff0b3658
JlyHbI

63 3aKoH oTpaxkeHus cBeTa. 3epkana. Pemenue 3amnau bubnuoteka [JOK
Ha MPUMEHEHHE 3aKOHA OTPAKECHUS CBETA https://m.edsoo.ru/ff0b38c4
[Ipenommnenue cBeta. 3aKOH MPEIOMIICHHS CBETA.

64 ITonHOE BHYTpEHHEE OTpaKEHUE CBETA. bubnnoreka [JOK
Hcnosb30BaHne MOJHOTO BHYTPEHHETO OTPAKECHUS: https://m.edsoo.ru/ffOb3aea
ONTHUYECKUE CBETOBO/Ibl, ONTOBOJIOKOHHAS CBSI3b.

JlabopaTopnas pabora Nell. "MccnenoBanue
65 SaBI/ICFI)/IMO(IJ)TI/I pna OTpakECHHUS CBETOBOTO JIyda OT bubmioreka LJOK
,},’r p ya https://m.edsoo.ru/ffOb3c5¢
yria najaeHus".
JlabopaTtopHas padorta Nel2. "UccnenoBanue

66 3aBUCMMOCTH yIJia MPEJIOMIICHHS] CBETOBOTO JIyda
OT yIJja NajeHus Ha TpaHule "BO31yX-CTekyio""

67 Pemenne 3amay mo teme ""3aKOHEI
pacnpocTpaHeHus cBeTa'.

68 JIunzel. Ontryeckas cuina auH3bl. [loctpoenue bubnnoreka [HOK

n300pakeHUH B JTMH3aX.

https://m.edsoo.ru/ffOb3f2c
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JlabGopaTtopHnas padota Nel3. "Onpenenenue

69 (hOKYCHOT'O PACCTOSHUS U ONITUYECKOMN CHIIBI bubmorexa LIOK
9 " https://m.edsoo.ru/ff0b4206
coOuparolen JUH3bI
20 Jlaboparopuas padota Nel4. "Tlonyuenue bubmmoreka [JOK
M300paKEHUH ¢ TOMOIIBI0 COOMPAOIICH JTHH3BI". https://m.edsoo.ru/ffOb444a
71 Ypok-koHpepeHnus "OnTudeckue TMH30BbIC bubnnoreka [HOK
ipubops!" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak ontudeckas cucrema. 3penue. JleexTs bubnuorexa [JOK
3peHus. [ urnena spenus. https://m.edsoo.ru/ff0b4684
73 KonTponbhas padota no teme "3aKOHbI
pacnpocTpaHeHnus ceera. JIMH3bL."
Paznoxenne 6enoro csera B criektp. O
74 HLIJ;T:)KH: HCJIO)i(IeII;I/Ie ]::nTeK]TSpa?ILII(-ITLI:X LIE;I(E bubanorexa LIOK
) ' https://m.edsoo.ru/ff0cOf4c
Jucnepcus ceera
Jlaboparopnast pabota NelS. "OnsIThl IO
75 Pa3NoKeHUIo OEJI0ro CBeTa B CIEKTP U BOCTIPUATHIO bubnnoreka [JOK
[[BETA MPEIMETOB MIPH UX HAOIIOJACHUU Yepes https://m.edsoo.ru/ff0c0e2a
1IBETOBbIE (hUILTPHI"
76 VYpok-npakTukyM "BolHOBBIE CBOMCTBA CBETA:
nucnepcusi, tHTepdepeHns u qudpaxus’"
77 OmnbiThl Pesepdopaa n niianerapHas MoJellb aToma bubmiorexa HOK
https://m.edsoo.ru/ff0c12a8
78 IToctynartel bopa. Moznens atoma bopa
79 Hcnyckanue u MOMIOLMIEHUE CBETa AaTOMOM. bubnnoreka [JOK
KBanTe1. JInHEHUaThIE CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypoxk-nipaktuky™m "HabnrogeHue cCriekTpoB bubnuotexa [JOK
ucnyckanus'" https://m.edsoo.ru/ff0c1550
81 PangnoakTUBHOCTE U €€ BUIBI bubmiorexa HOK
https://m.edso0.ru/ff0c1672
82 Ctpoenue aTomHOro siiapa. HykinoHnHast Mojienb bubmmorexa LIOK
' https://m.edsoo.ru/ffOc18ac
83 PanuoaktuBHbIC npeBpanieHus. Mzoromnsl bubnmoreka [JOK
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Pertennie 3agaud o reme: "PagmnoakTUBHBIE

https://m.edsoo.ru/ff0clal4
bubmuoreka [JOK

84
npeBpaiieHus" https://m.edsoo.ru/ff0clb4a
85 [Tepuon monypacmnanga
86 Ypok-koHpepeHnus "PagroakTHBHBIE H3TYICHUS B bubnnoreka [HOK
MpUPOJE, MEAUIIUHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
SAnepHble peaknuy. 3aKOHbI COXPAHEHUS
87 3aﬂ ﬂI;[OBOFIZ) u 1\1/11acc0B0r0 qI/IceJIpPeaKuHH CUHTE3a bubmnorexa LIOK
P ' https://m.edsoo.ru/ff0c1c58
U JIeTICHUS siIep.
DHeprus CBA3U aTOMHBIX siiep. CBsi3b Macchl U bubnuorexa [JOK
88 _
sHeprun. crounuku sueprun CoJiHIIA U 3BE3/I. https://m.edsoo.ru/ff0cld7a
89 Pemenue 3anau mo teme "SnepHsie peakiun"
VYpok-uccnenosanue "lccienoBanue TPeKoB:
90 M3MEpEHUE SHEPTUN YACTHUIIBI IO TOPMO3HOMY ITYTH
(mo dotorpadusm)".
VYpok-koH(pepeHuus "SnepHas sHepreTUka.
91 JlercTBUS paguOAKTUBHBIX U3Iy4YE€HUN HA KUBBIE
OopraHu3msl"
92 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe bu6mmoreka [IOK
"KBanToBbie siBieHUS" https://m.edsoo.ru/ff0c223e
93 KonTponbhas padota no teme "KBaHToBBIE
SIBJICHUS "
IToBTrOopenue, o0o0mIeHNe. BhinonHeHue npoexkTos
o Temam "®dusuka B okpyxaromieM mupe. Ousnka bubnmoreka [JOK
94 _
B nipodeccuoHanbHbIX chepax. HoBble TeXHOIOTHH. https://m.edsoo.ru/ff0c2a22
[lepcniekTHBHBIE HAPABIICHUS SHEPTETUKA'" .
[ToBTOpeHnue, 06061IeHNe. BhinonHeHne npoeKkToB
no temam "®usuka B okpyxatouieM mupe. Ousnka bubnmoreka [JOK
95 _
B npodeccuonanbHbix chepax. HoBble TeXHOIOTHH. https://m.edsoo.ru/ff0c2a22
[TepcriekTUBHBIE HANIPABJICHUSI SHEPTETUKH "
96 [ToBTOpenue, 06061IeHNe. BhinonHeHne npoeKkToB bubnmoreka [JOK

1o TeMaM "®u3nka B oOKpyskaroueM mupe. Pusnka

https://m.edsoo.ru/ff0c2a22



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
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97

B npoeccuonanbHbIx chepax. HoBble TeXHOIOTHH.

IlepcrieKTHBHBIE HAIIPABIEHUS SHEPTETUKH "

[ToBTOpenue, o6o0mIeHne. BrinonHeHne npoexkToB
o teMam "®duszuka B okpyxaromnieM Mmupe. Ouzuka

B ipodeccnoHanbHbIX chepax. HoBble TexHomoruu.

[TepcriekTUBHBIE HAIIPABJICHUS SHEPTETUKH".

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2a22

98

99

IToBTrOpenue, o6o01eHne. BpinonHenue npoekTos
1o TeMaM "®u3nka B oOKpykaroleM mupe. Pusnka

B nipodeccuonanbHbix chepax. HoBble TeXHOIOTHU.

[lepcriekTHBHBIE HAIIPABJIEHUS SHEPIETUKH "

[ToBTOopenue, o6o0mIeHne. BrimonHeHne npoeKkToB
o TeMaM "®u3nka B okpykaroeM mupe. Pusnka

B ipodeccnoHanbHbIX chepax. HoBble TexHomoOTHY.

[lepcriekTHBHBIC HAIPABIIEHUS DHEPTETUKH "

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2a22

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

100

101

102

IToBTropenue, o6o0menue. [Ipe3enranus npoekTos
o TeMaM "®u3nka B OKpykarolieM mupe. Pusnka

B ipodeccnoHanbHbIX chepax. HoBble TexHOMOTNY.

[lepcriekTHBHBIE HAIPABIEHUS SHEPTETUKH "

IToBTrOopenue, o6o0menue. [Ipe3enranus npoekTos
o TeMaM "®u3nka B OKpykaroleM mupe. Pusnka

B podeccroHaIbHbIX chepax. HoBble TexHOMOTHY.

[lepcriekTHBHBIE HAIIPABIEHUS YHEPTETUKH "

[ToBTOpenue, o6o6menue. [IpezenTanus NpoeKToB
no temaM "®u3snka B okpyxatomeM mupe. Pusnka

B npodeccuonanbHbIx chepax. HoBble TexHOIOTHH.

IlepcrieKTMBHBIE HAIPABJIEHUS YDHEPTETUKH .

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c2a22

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2a22

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

. ®wusuka, 7 kinacc/ benara B.B., Jlomauenkos 1. A., [Tane6parues 10.A.,
AxmmonepHoe obmectBo «M3aatenbetBo «IIpocBemnieHuey.

. B.B.Benara, U.A.Jlomauenkos, FO.A.ITaneOpariieB. @usuka. 8 kinacc. M.:
[Ipoceemnienue.

° B.B.bemara, W.A.JlomauenkoB, FJ.A.IlaneOparueB. Pusmka. 9 kmacc. M.:
IIpoceemenue, 2015.

° I.A.ApremenkoB, U.A.JlomauenkoB, HO.A.IlaneOparueB. ®Pusmka. 3amadyHuk. 9

KJIacc: mocoOue s ydamuxcs oOuieoOpasoBareibHbIX yupexaeHuil. M.: Ilpocsemienue,
2015.

METOANYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

. J.A.ApremenxoB,  H.M.BoponmoBa. = ®usuka. Iloypounoe  TemaTuueckoe
IUTAaHUPOBaHKE. 7 Kiacc: mocooue i yuuTenei o0eo0pa3oBaTebHbIX yUpexaeHuil. M.
[Ipocsemenue, 2015.

. Kymaer B.B. ®usuka. Terpagp-sk3ameHarop. 7 Kiacc: MocoOMe IS ydaluxcs
obmieoOpazoBarenbHBIX yupexaeHuid. M.: [Ipocsemenue, 2015.

. B.B.)KymaeB. ®uzuka. Terpaap-sk3aMeHaTop. 8 kiacc: nocodue ajas o0ydaromuxcs
o01meoOpa3oBaTenbHbIX yupexxaeHuid. M.: Ilpocsemnienne

. Kymaer B.B. ®usuka. Terpamp-sk3amenarop. 9 kiacc: mocoOue ISl ydaliuxcs
o01eobpaszoBarenbHbIX yupexaenuid. M.: [Ipocsemenune, 2015.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

e Poccuiickas anektponHast mkona. https://resh.edu.ru/
e bBubmuoreka [IOK https://m.edsoo.ru/ffO0c2a22
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