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MBOY COHI Ne 195

CormnacoBano Ha Ilegarornueckom coBere
[Ipotoxos Ne 01 ot 25.08.2023 r.

CormacoBano Ha [legaroruueckom coBeTe
[Tpotokos Ne 01 ot 30.08.2024 r ITpukas
Nel47-on ot «30» aBrycra 2024 r.

CornacoBaHno Ha I[legarornueckom coBere
[TpoTtokon Ne 01 ot 29.08.2025 r [Ipukas
Nel12-om1 ot «29» aBrycra 2025 .

Cornacosano Ha [lenarornueckom cosere
[IpoTtoxon Ne 01 ot 31.08.2026 r [Ipukas
Nel30-ox ot «31» aBrycra 2026 .

YT1BEpxKaaL0

Jupexrop /C. H. MenbHukoBa/
ITpuka3 Nel60-ox ot 25.08.2023 1.
YTBepxkaaro
JlupekTtop /C. H. MenbHukoBa/
ITpuxa3z Nel47-o1 ot 30.08.2024 r.
YTBepxkaaro
Jupektop /C. H. MensHukoBa/
[Tpuka3 Nel12-o1 ot 29.08.2025 1.
YT1Bepxaaro
HupexTtop /C. H. MenpHuKOBa/

[Tpuka3 Nel30-ox ot 31.08.2026 1.
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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢usnke Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE TOJIO)KEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpPOBHE OCHOBHOH 00pa30BaTEIbHOM MPOrpaMMbl, MPEJICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€toM (penepanbHOl paboueid mporpaMMbl BOCHUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Duznkay.

Conepxanue mporpaMmbl MO (U3MKE HampaBieHO Ha (QopMUpoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYarOIIMXCsl U OpPraHU3AlMI0 H3YYCHHS
bU3UKM Ha JEATeIbHOCTHOM OcHOBe. B mporpamme mo (u3uke y4YUTHIBAOTCS
BO3MOXHOCTH y4yeOHOro mnpeaMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOyYCHHs, a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOI'0 00111eT0 00pa30BaHus.

[Iporpamma 1o gusnke ycTaHaBIUBACT paclpeesieHue yueOHOro MaTepuana
no rojaM o0ydeHus (1o Kjaccam), mpejjaracT IpUMEpPHYIO MOCIEI0BATEILHOCTD
U3YUYEHUS] T€M, OCHOBAHHYIO HA JIOTUKE Pa3BUTHUS MPEIMETHOTO COJEpPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yJarOIINXCS.

[Iporpamma 1o ¢u3uke pazpaboTaHa C IEJIbI0 OKa3aHHUs METOJUYECKOU
MOMOIIM YUYUTEIIO B CO3/JaHUM paboydeil mporpaMMbl 10 y4eOHOMY MIPEAMETY.

®dwusrka SBIACTCS CUCTEMOOOPA3YIONTUM JIJIsi €CTECTBEHHOHAYYHBIX YICOHBIX
PEIMETOB, TMOCKOJIbKY (U3MYECKHe 3aKOHBI JieKaT B OCHOBE IIPOIIECCOB U
SBJICHUH, W3y4yaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHUEH | (U3NUECKOU
reorpaduei, BHOCUT BKJaJ B ©CTECTBEHHOHAy4YHYI KapTHUHYy  MHDa,
npefocTaBisieT Haubojee sCHbIe 00paslbl MPUMEHEHUS HAyYHOTO METojIa
MO3HAHUSA, TO €CTh CII0C00Aa MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

OnHa w3 TIaBHBIX 3a7a4 (PU3HYECKOTOo OOpa3oBaHUS B CTPYKType OOIIero
o0pa3oBaHMsl COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW T'PaMOTHOCTH U
UHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMPEANOJaraeT OBJIAJICHUC
CIEAYIOUIMMUA KOMIETEHTHOCTSAMH, XapaKTepU3yIOIIUMH €CTECTBEHHOHAYUYHYIO
rPaMOTHOCTA:

e Hay4YHO OOBSCHSTH SBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTHU HAYYHOI'O UCCIICIOBAHUS;

* UHTEpPIPETUPOBATH  JAHHBIE W  HCIHOJIB30BaTh  HAy4YHBIE
JI0OKa3aTeIbCTBA JI OJTYYEHUS! BHIBOJIOB.

Henu wu3ydeHuss (U3MKM HA YPOBHE OCHOBHOTO 0OIIero oOpa3zoBaHUs
onpenenensl B KoHueniuu npenogaBaHus ydyeOHoro mnpenmera «®duszuka» B



oOpa3oBarenbHbIX opranuzanusx Poccuiickoit  ®Deaepanuu, pean3yrOIIMX
OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKAEHHOW pelICHUEM
Komnnerun Munucrepcrsa npocetienust Poccuiickoit denepanuu (mpoTokoia ot 3
nekadps 2019 r. Ne [1K4BH).

Heaun uzyyenus pusnku:

IPUOOPETCHUE HWHTEpPeca W CTPEMIICHHS OOYYalomuXcs K HaydHOMY
U3YUYCHUIO TPUPOJBI, PA3BUTHE WX HMHTCIUICKTYalIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TTO3HAHUSA U (OpMUPOBaAHUE
HCCIIEIOBATEILCKOTO OTHOIICHUS K OKPY KAIOIINM SIBIICHHSIM;
GbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJibTara H3yYCHHUS
OCHOB CTPOCHHS MaTepHH U (PYHIaMEHTAIbHBIX 3aKOHOB (DPU3HKH;
dbopMupoBaHUE TPEACTABICHUN O POJMU (U3UKUA ISl Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEJACTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
npoecCHOHaTBLHON ACATEIBPHOCTH, CBSI3aHHOHN ¢ (DM3UKOM, MOATOTOBKA K
TanbHEHIIeMy 00YYEHHUIO B 5TOM HalPaBJICHHH.

JlocTHKeHHE 3TUX IIeJield MpOorpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
o01iero 06pa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIISTYIONINX 3a4aY:

npuoOpeTeHne 3HAHUH O JHUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

pUOOpPETeHNE YMEHUW OMHCHIBATh U OOBSCHATH (DU3UUECKUE SBICHUS C
WCIIOJIb30BAaHUEM TTOJIYYCHHBIX 3HAHU;

OCBOGHHE METOJIOB PEIICHUS TMPOCTEUINMUX pacdETHBIX 3a7ad ¢
UCTIOJb30BaHUEM bu3HIecKuX MoJIeTIeH, TBOPYECKUX u
MIPaKTUKOOPUECHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJIOAATh MPUPOIHBIC SBICHHS U BBITIOJHSITH OMBITHI,
nabopaTopHble paOOTBl M IKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCTIOJTb30BaHUEM H3MEPUTEIHHBIX MPHUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MHpOpMaALUEH (PU3UUECKOTO COJEpKaHUs,
BKJTFOYAsi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKECHUSX (DM3UKU, aHATHU3 U
KPUTUYECKOE OIICHUBaHUE NH(OPMAITIH;

3HaKOMCTBO cO c(hepamu mpodeccrnoHaIbHOMN IesSTeIbHOCTH, CBI3aHHBIMU
¢ (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMHA, OCHOBaHHBIMH Ha
JTOCTIKECHUSX (PU3UIECKON HAYKH.

Ha usyuenue ¢usmuku (06a30BbIi YpOBEHb) Ha ypOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBouTCs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeno), B 8



KJjacce — 68 vacoB (2 yaca B Heneno), B 9 kiacce — 102 gaca (3 yaca B HE/IEIH0).

[Tpennaraemslii B mporpaMMe no (u3MKe NnepedyeHb JadopaToOpHbIX padoT U
OTIHITOB HOCUT PEKOMEHIATEIBHBIA XapaKTep, YIUTEIb JIeJaeT BHIOOpP MPOBEICHUS
Ja00paTOPHBIX PabOT M OMBITOB € YYETOM HHIUBHAYAJIbHBIX OCOOCHHOCTEH
00yJarommxcsi, CIUcKa AKCICPUMEHTAIBHBIX 3aJIaHUH, TpejiaraéMbIX B pamMKax
OCHOBHOT'0 TOCY/JIApPCTBEHHOTO dK3aMeHa 10 (pHu3uKe.



COJEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPYKAKOILEr0 MUPA.

®dusnka — Hayka o mnpupone. SABneHus npupoipl. PU3HYECKHUE SBICHUA:
MEXaHUYECKUE, TEIIOBBIE, JIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenMWUUHBL. M3MmepeHue Quanueckux BenuuuH. Duznueckue
npubopsl. [lorpemHocts u3mepenunit. MexayHapoaHasi CUCTeMa €MHHUII.

Kak ¢wusuka u JApyrve ecTecTBEHHble HAyKHM H3Y4yaloT MPUPOY.
EcTecTBEHHOHAY4YHbIII METOJl NMO3HAaHWA: HAOJIIOJEHUE, IOCTAHOBKA HAYYHOTO
BOMpPOCA, BBIIBUYKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE THIIOTE3, 0ObICHEHNE
HaOmoaaemoro siBieHus. Onucanue GU3NUeCcKuX SBJICHUM C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHH4YeCKHe, TEIUIOBBIE, JJEKTPUYECKHUE, MArHUTHBIE, CBETOBBIE
SIBJICHHSL.

2. dusuveckue NMpuOOPHI U MPoIeaypa MPSIMBIX U3MEPEHU aHATIOTOBBIM U
1M (ppOBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OnpeneneHue UEHBI IE€IEHUS MIKaIbl U3MEPUTEIBLHOTO TpUbdOpa.

2. M3MepeHue pacCTOSIHUM.

3. Usmepenune o0bEMa )XUAKOCTH U TBEPJOTO TeEA.

4. OnpeneneHue pa3MepoB MabIX TEN.

5. M3mepenue temrieparypsl HpH HOMOIIM KUAKOCTHOTO TEPMOMETpPA H
JaTYAKaA TEMIIEPATyPHI.

6. lIpoBenenue uccnenoBaHus MO IPOBEPKE TMIIOTE3BI: NAIBHOCTH IOJIETA
HIapuKa, MyImeHHOr0 TOPU30HTAIBHO, TeM OoJblle, YeM OOJbIlle BhICOTA
yCKa.

Paszpnes 2. IlepBoHayasibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

Crpoenue BeliecTBa: aTrOMbl W MOJIEKYJbl, HX pa3Mepbl. ONbITHI,

JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBkenne dactul BemlecTBa. CBS3b CKOPOCTH JBWUKEHHUSI YACTHI[ C
Temreparypoil. bpoyHoBckoe nBwkeHue, auddysus. BzaumoneicTBrue yactuil
BEILIECTBA: ITPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(kpucTamnueckux) Teia. B3anMocCBsI3p MEXKy CBOWCTBAMH BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M MX aTOMHOMOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BO/IbI.

Jemoncmpayuu.

1. HaGmronenune OpOyHOBCKOTO JIBHKCHHUS.



2. HaGmonenue nuddysun.
3. HaGmonenue  siBjIeHUN,  OOBSCHSIONIUXCA  MPUTSDKCHUEM WM
OTTAJIKMBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. Ouenka JuaMeTrpa aroMa METOAOM psAnoB (C  HMCHOJIb30BAHUEM

dboTorpadmii).
2. OnbITHI MO HAOJIOICHUIO TEIJIOBOT'O PACIIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO TIPUTSIAKEHUS.
Pa3nen 3. /IBu:keHre U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH>KeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsis CKOpOCTh NMPU HEPABHOMEPHOM JBWKEHHUM. Pacyér myTtu u
BPEMEHHU JIBUKEHUS.
SBneHne nHepuMM. 3aKOH HMHEPUMH. B3amMoAencTBHE TeNl KAaK IPUYMHA
W3MEHEHHUS CKOpPOCTH JBMIKEHHMsS Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InotHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUILIC
00BéMa BellecTBa.
Cwia kak xapakTepucTuka B3aumozehcTBus Tei. Cuiia ynpyroctd M 3aKoH
I'yka. 3mepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTCHHS U CHUJIa
TskecTd. Chiia TSKeCTH Ha Jpyrux mianerax. Bec tena. HeecomocTs. CrioxeHue
CHWJI, HaIlpaBJICHHBIX MO OJHOW mpsiMoil. PaBHoneWcTByomas cui. Cuia TpeHus.
TpeHue CKOJIbXKEHHS U TPeHHUE MOKosA. TpeHre B MpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaOmronenue MexaHUYECKOrO ABMKEHHUS Tea.
2. HM3mepenue CKOpOCTH MPSIMOJIUHENHOTO JIBUIKCHUS.
3. HaOmronenue siBiIeHUs HHEPIIUH.
4. HaOmoneHne n3MeHeHUs: CKOPOCTHU MPY B3aUMOJICHCTBUU TeJ.
5. CpaBHEHHE Macc M0 B3aUMO/ICHCTBUIO TEJL.
6. CioxxeHue CUJI, HalpaBJICHHBIX 1O OJTHOU MPSIMOM.
Jlabopamopnuie pabomusl u onvimol.
1. OmnpeneneHrue CKOPOCTU PAaBHOMEPHOTO JBMKEHU (IIapuKa B JKHIKOCTH,
MOJIEJIH JIEKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

2. OmnpeneneHue cpeaHEl CKOPOCTH CKOJbXEHUS Opycka WM IIapuKa 0
HAKJIOHHOM TNIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPIOTO Tea.

4. OnbITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsikeHus (aedopmariin)
NPY>KUHBI OT MIPUII0KEHHOMN CHUIIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbXKEHUSI OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJ, dKUAKOCTENH U ra3o0B.



Hanenue. CriocoObl yMEHBIIICHUS! ¥ YBETTUYCHUS JlaBiieHusd. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUs raza oT o0bEma, TemmepaTypsl. llepemaua naBieHus
TBEPABIMU TEJNAMHU, XUAKOCTIMH M razamu. 3akoH Ilackans. IIneBmaruueckue
MalllMHbl. 3aBUCUMOCTb JAaBJICHUSI KUJKOCTH OT TiayOuHbl. ['mapocratnueckuit
napanokc. Coobmaromuecs: cocyapl. [ napaBandyeckne MexaHU3MBbI.

AtMocdepa 3emun u atMocdepHoe naBieHue. [IpuuuHBI CyliecTBOBaHUS
Bo3aymHON oOonouku 3emuu. Onbit Toppuuemnmu. M3mepenue atrmocdepHOro
JaBJieHUs. 3aBUCUMOCTh aTMOC(HEpPHOI0o JAaBJIEHHUS OT BBICOTHI HaJl YPOBHEM MOPS.
[TpubGops! 17151 M3MepeHus aTMOC(HEpPHOTO TaBJICHHUS.

JlelicTBHE )KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HHUX TeJO. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jemoncmpayuu.

oA Db e

3aBUCUMOCTB JAABJIEHUA ra3a OT TEMIEPATYPHI.

Ilepenaya naBineHUs )KUAKOCTHIO U Ta30M.

Coobmaromuecst Cocyabl.

['mppasnuueckui npecc.

[TposiBnenue nelcTBHs aTMOC(EPHOTo JaBICHUS.

3aBUCUMOCTh BBITAJKHUBAIOUIEH CHUJIBI OT 00BEMA NOTpYKEHHOW YacTu
T€Ja ¥ IJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOLIEH CUJIBI BECY BBITECHEHHOU JKUJIKOCTH.
VYcnoBre miaBaHus TEJ: IUIABAaHUE WIHM NOTPYKEHUE TEJN B 3aBUCUMOCTHU
OT COOTHOUIEHUS IUIOTHOCTEN TENA U KUIKOCTH.

Jlabopamopnuie pabomul u onvimol.

1.

UccnenoBanue 3aBHCUMOCTH Beca Tejia B BOJIE OT 00bEMa OTPYKEHHOH B
KUJKOCTh YaCTH TEJA.

Onpenenenue  BBITAJKUBAIOIIECW  CUJIbI, JCHUCTBYIOIIEH Ha  TEJO,
MOTPYKEHHOE B JKUAKOCTb.

[IpoBepka HE3ABUCUMOCTH BBITAJKUBAIOIIEH CUIIbI, IEMCTBYIOLIEH HA TEIO
B JKMJIKOCTH, OT MaccChl TeJa.

OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAJKUBAIOIIEH  CHIIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
YKHAJIKOCTh YaCTH TE€JA U OT INIOTHOCTH KUIKOCTH.

KoncrpyupoBanue apeomerpa WIM KOHCTPYMPOBAaHHE JIOAKH U
onpeesieHne €€ rpy30M0AbEMHOCTH.

Pa3znes S. PaGoTra u MOIIHOCTB. JHeprus.

Mexanuueckas padora. MOIHOCTb.

[IpocTeie MexaHM3MBI: pbIYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IlpaBuio
paBHOBecHsl pbiuara. [IpumeHeHHe TmpaBuiIa paBHOBECHS pbluara K OJIOKY.



«3onotoe mpaBuno» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas odHeprus. KuHernueckas W NOTEHUHAIBHAs DHEPTHUS.
[IpeBpaienre 0AHOTO BUAA MEXaHUYECKOM SHEPTUH B APYrO. 3aKOH COXPaHEHUs
DHEPIUMU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumMepbl IpOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Onpenenenue paOOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBMKEHUU TeEIa

110 TOPU3OHTAIBHOU ITOBEPXHOCTH.
2. HccnenoBaHue yca0oBUN PaBHOBECHS phlUara.
3. Usmepenue KII/] HaKTOHHOM IJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPAHEHUSI MEXaHUYECKOU SHEPTHUHU.
8 KIIACC

Pa3znen 6. TeruioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJICKYJIIPHO-KMHETUYECKOU TEOPUU CTPOEHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKyJd. ONbIThI, NOATBEPXKAAOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUUECKON TEOPUH.

Mogaenu TBEPAOTO, >KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopdpubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEI HA OCHOBE MOJIOKEHUU MOJEKYJIAPHO-KHHETUYECKON TEOPHH.
CmaumnBaHNe U KalmWUISIPHBIE SIBJICHHS. TerioBoe paclliupeHne U CKaTHeE.

Temmneparypa. CBsi3b TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BuyTpenHsis sHeprus. CnocoObl HW3MEHEHMs] BHYTPEHHEW SHEPIruu:
Temionepeaaya 51 COBEPIIICHUE paboTHL. Bunet TEIUIoNEPENAYU:
TEIUIONPOBOIHOCTh, KOHBEKIIHS, U3IIyUYCHHUE.

KonuyectBo TemnoTel. YenabHas TEMIOEMKOCTh BEIIECTBA. TeMIoo0OMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. [lnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJICHUS.
[TapooGpa3oBanue u kouzaeHcarus. Mcnapenwe. Kunenuwe. YnmenpHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTrMochepHOTo
JABJICHMUSI.

Brnaxnocts Bo3ayXxa.

DHeprus TOIUIMBaA. Y IeJIbHAs TEIJI0Ta CTOPAHUs.

[Mpunnuner pabotel TemmoBeix aurareneid KIIJ[ TermioBoro pBurarerns.
TeruoBble IBUTaTENIN U 3aIIUTA OKPYKAOUIEH CPEIBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUH B TETUIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaOmoneHne OpOyHOBCKOTO JIBHIKEHHS.



DA I I
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10.
11.
12.
13.

Habmonenune nuddysun.

Habmronenue siBeHU cMauyuBaHUS U KaUJUISIPHBIX SIBIICHU.
Habntonenue TenaioBoro pacuimpeHus Ted.

N3MeHenune naBneHus ra3za npu U3MEHEHUU 00bEMA U HArpeBaHUU WIU
OXJIAXKICHUH.

[IpaBuna u3aMepeHus TEMIIEPATYPHI.

Bunsl Tenonepenayu.

OxutaxkaeHue npyu COBEpUIEHUU paOOThl.

Harpepanue npu coBepiieHur padOThl BHEIIIHUMU CUJIAMH.
CpaBHeHHUE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
HabGmonenne kurenus.

Habmnronenue nocTostHCTBa TeMIIepaTyphl MIPH TIJIaBIECHUH.
Moienu TeIJI0BBIX ABUTATEIICH.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITHI IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO MPUTSKCHUS.
OnbITHI O BRIPAIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITel MO0 HAOMIOJAEHUIO TEIUIOBOTO PACHIMPEHUs Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

OrnpeneneHue qaBICHHS BO3IyXa B Oa/IOHE MITIPHUIIA.

OnbIThl, AEMOHCTPUPYIOUINE 3aBUCUMOCTh [IaBJIEHUSI BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAKJICHHUS.

[IpoBepka runoTe3bl JIMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJI0OMKA KUAKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHHsT BHYTPEHHEH OSHEPruM Tejla B pe3yibTaTe
Tertonepeaayy U paboThl BHEITHUX CHJI.

HccnenoBanue siBIEHUS TEIIOOOMEHA IMPU CMEIIUBAaHUU XOJIOJHOM U
ropsi4eu BOJBI.

Onpenenenve  KOJIMYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJAOW  IpHU
TeII000MEHE C HAarPEeThIM METAUIMYECKUM LIHJIUHIPOM.

Onpenenenue yaeabHON TEMIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

Onpenenenrne OTHOCUTENBLHOW BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHON TEIIOTHI IIaBICHUS JbA.

Paznen 7. DjaekTpuyecKkue U MATHUTHBIE SIBJICHMS.

Dnektpuzaums Ten. [Ba poja anekTpuuecKux 3apsaaoB. BzaumopaerncTtBue
3apsbkeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aMMOJICUCTBUS
3apsHKEHHBIX TEJT OT BETUYUHBI 3apsAJIOB U PACCTOSIHUS MEXKY TEJIaMHM).

Onektpuueckoe mnoje. Hanpsk€HHOCTh aiekTpudeckoro mnosist. IlpuHuum
CYNEPIIO3UIINH YJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUYECKUN 3apsil.
Ctpoenue aroma. IIpoBOAHMKM W  JMDJICKTPUKUA. 3aKOH  COXPAHEHUA
3JIEKTPUYECKOTO 3apsa.

DIJIEKTPUYECKHM TOK. YCJIOBHA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
HMCTOYHUKM TMOCTOSSHHOTO TOKa. JIeMCTBUS D2JIEKTPUUECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUSCKUN TOK B )KUJIKOCTSIX M Ta3ax.

Onektpuueckas  menb. Cuna  Toka.  DJEKTPUYECKOE  HAMNPSKEHHUE.
ConpoTuBieHUE MPOBOJHUKA. Y AEIBHOE CONPOTHBICHHE BeliecTBa. 3akoH Oma
o ydactka nend. llocnegoBarenbHoe W mapayuiebHOE  COCIMHEHHE
IIPOBOJTHUKOB.

Pabora u MoOIIHOCTH JJEKTpUYecKoro Toka. 3akoH JDxoymns—JIeHna.
DJIEKTPUYECKUE LIETIH U TTOTPEOUTENH dIEKTPUUECKON 2Heprun B ObITy. KopoTkoe
3aMbIKaHHUE.

Iloctossnable  MarauTel.  B3aumMmogencTBHE  NOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe 1oJie. MarauTHoe 1mojie 3eMJIM 1 €ro 3HaUeHHUE IS JKM3HU Ha 3emiie.
OnbiT  Opcrena. Mar"HuTHoe ToJ€  AJIEKTpUYECKOoro Toka. I[IpuMeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€ICTBME MAarHUTHOTO TIOJISl HA MPOBOAHUK C TOKOM.
DIIEKTPOJABUTATEND MOCTOSHHOTO TOKa. M Cmoyib30BaHWE 3JIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Onbitel @apanes. SABiaeHue 2JIEKTpOMarHuTHOM MHAYKUIuM. [IpaBuiio Jlenna.
DJIEKTPOreHepaTop. Crioco0n1 MOJTy4YEHUS AIEKTPUIYECKOU SHEPTUH.
DIIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aLMS Tell.
JIBa pojia 3JIEKTPUUECKUX 3apsiJI0B U B3aUMOJICUCTBUE 3apSKEHHBIX TEJl.
YCTpOUCTBO U JEUCTBUE HIIEKTPOCKOIA.
DIIEKTPOCTATUYECKAST UHIYKIIHS.
3aKOH COXpaHEHUS JICKTPUUECKHUX 3aPsJIOB.
[IpOoBOHUKY M TUSIICKTPUKHU.
MoenupoBaHu€e CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISI.
M cTOYHHMKH TTIOCTOSSHHOT'O TOKA.
JIericTBUSA DIEKTPUYECKOTO TOKA.
. DNEKTPUUYECKUI TOK B KUJKOCTH.
. ['a30BbIM paszps.
. I3MepeHue cuiibl TOKa aMIepMeTpOM.
. I3MepeHune 3JIeKTpUUECKOro HAPSXKEHUST BOJIBTMETPOM.
. Peoctar u marasuH COIpPOTUBIICHUN.
. BzaumoencTBrue noCTOSIHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOXKHOCTH pa3/IeJICHUs MOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHre MArHUTHBIX MOJIEA MOCTOSHHBIX MarHUTOB.

OnbIT Opcrena.

MarauTHoe noJje TokKa. DJIEKTPOMArHHuT.

JlelicTBHE€ MAarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEb MTOCTOSTHHOIO TOKA.

HccnenoBanue sBiEHUS JIEKTPOMArHUTHOW UHAYKIIMH.

Omnbitel Dapanes.

3aBUCUMOCTh HAIPaBJIICHUS HWHAYKIHMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBEHHUS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o v AW

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOMIONCHUIO DJICKTPU3AIlMK  Tel MHAYKIUMEeH W TpHu
COIPUKOCHOBEHUM.

HUccnenoBanne neMCTBUS DIEKTPUYECKOTO TMOJISI HA MPOBOJAHUKU U
JADIICKTPUKMU.

Co6opka u nmpoBepka pabOThI AIEKTPUICCKON LIETTH TOCTOSIHHOTO TOKA.
N3Mepenue u peryampoBaHUE CUJIBI TOKA.

N3mepenue u peryampoBaHue HANPSIKEHHUS.

HccnenoBanne 3aBUCUMOCTH CWIBI TOKA, UAYIIETO Y€pe3 PE3UCTOpP, OT
COIPOTHUBJICHUS PE3UCTOPA U HAIPSLKEHUS HA PE3UCTOPE.

OnbIThI, J€MOHCTPUPYIOIINE 3aBUCUMOCTD BJIEKTPUYECKOTO
COINPOTUBIICHUA NPOBOJAHUKA OT €ro JUIMHBI, IUIOMIAJAN MONEPEYHOrO
CEUYCHUS U MaTepuaa.

[IpoBepka mnpaBwia CIOXKEHUS HANPSHKCHUHA TMPU IOCIEI0BATEILHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

[IpoBepka mpaBwia Jjisi CWIbl TOKAa MPU TAPAJIEIbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI MEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOp.
OnpeneneHne MOUIHOCTU 3JIEKTPUYECKOTO TOKA, BBLACISIEMON Ha
pesucrope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYLIETO YEPE3 JaMIIOYKY, OT
HaIIpsKEHMS HA HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnengoBanne MarHUTHOTO B3aUMOJICUCTBUS TTIOCTOSHHBIX MAarHUTOB.
N3yyeHne MarHUTHOTO TOJISI TOCTOSHHBIX MArHUTOB TPH  UX
00BEIMHEHUH U PA3/ICIICHUN.

HccnenoBanue nercTBUS JIIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI  B3aUMOJEHCTBUS
KAaTyIIKM C TOKOM M MarHaTa OT CHJIbl TOKA W HAlpaBJEHUsS TOKa B
KaTyIIIKe.

18. I3yueHue AeCTBUS MArHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue u u3ydeHue padoThl 3J1E€KTPOABUTATETIS.

20. U3mepenue KIIJI snekTpoaBuraTeibHOM YCTaHOBKH.

21. OnBITBl IO  MCCJEIOBAHUIO SIBJICHHUS DJICKTPOMATHUTHOW WHIYKIMU:
WCCIICIOBAHUE W3MEHEHUW 3HAYEHHS W HAMNPaBICHUS HWHIYKIIMOHHOIO

TOKA.
9 KJIACC

Pa3znes 8. Mexanuyeckue siBJIeHUsI.

Mexanuueckoe JBWKeHHE. MarepuanpHas Touka. Cucrema oTcuéTa.
OTHOCHUTENIBHOCTh MEXAHWYECKOr0 JBHKEHHUsA. PaBHOMEpHOE NPSIMOJIMHEHHOE
nBxkeHue. HepaBHoMepHOE npsiMONMHENHOE JIBHKEHUE. CpelHssi 1 MTHOBEHHAs
CKOpOCTB TeJa IPU HEPABHOMEPHOM JIBHKCHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMOiIMHEHHOe BHkeHHe. (CBoOomHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE nBMXKeHUE MO OKpykHOCTU. [lepmon u vactora oOpaieHus.
JIuneriHas v yriioBast CKOpocTHU. LIeHTpocTpeMUTEIBHOE YCKOPEHUE.

[IepssIii 3ax0oH Herotona. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IprHIMI Cynepno3uLIANA CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHUS CKOJIbKEHHUS, CHUla
TPEHUS MOKOSI, IPYTUE BUJIBI TPEHUSI.

Cuna TSKECTHU M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTrO
nageHus. J[Bwxenne mianer Bokpyr Comnnuma. [lepBas kocmmyeckass CKOpPOCTb.
HesecoMocTs 1 neperpysku.

PaBHOBecue matepuanbHON TOukH. AOCONIOTHO TBEpPIOE Teno. PaBHOBecue
TBEPJIOTO TEJIa C 3aKPETUIEHHON OChIO BpalleHus. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec tenma. M3menenne nmnyisbea. IMnynbc cwiibl. 3aKOH COXpPaHEHHMS
UMITyJIbca. PeakTuBHOE NBMKEHHE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTa CWJI TSKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHEpruu U pabothl. [loTeHIIManpHasE SHEPTUsl Tela, MOJHATOTO HaJl
MIOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEPTUs CxKATOM NpyKkuHbl. Knunernueckas
sHeprus. Teopema O KMHETMYECKOW SHEPrUU. 3aKOH COXPAHECHMS MEXaHUYECKOU
DYHEPTHH.

Hemoncmpayuu.

1. HaGmroneHne MeXaHUYECKOTO JABUKEHUS TeJla OTHOCUTENLHO Pa3HBIX Tell

OTCYETA.



AN

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

CpaBHeHue TyTed M TPACKTOPUM JBHXKEHHUS OJIHOTO W TOrO K€ Tena
OTHOCHUTEJILHO Pa3HbIX TEJI OTCUETA.

M3mepenne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JIBHKEHUSL.
Hccnenoanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Haburoienue ABM>KEHUS TeNa Mo OKPY>KHOCTH.

Habintoienne MexaHn4ecKkux sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM UM  YCKOPEHHOM JBW)KCHUHU
OTHOCUTEJILHO KaOMHETa (PUBHKHU.

3aBUCUMOCTbh YCKOpPEHHUS Tela OT MAacChl Te€la W JACHCTBYIOIIEH HAa HEro
CHJIBI.

HaGutoieHue paBeHcTBa CUIT TPU B3aUMOJIEHCTBUU TEJL.

M3meHeHne Beca Tena Mpu yCKOPEHHOM JBHKEHUH.

[Iepemaua uMIynbca npy B3anMOJECUCTBUU TEI.

[IpeoOpazoBanms SHEPTUH MPU B3aUMOICHUCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBHUH.

CoxpaHeHHe UMITyJIbca IPU a0COIOTHO YIPYTOM B3aUMOAECHCTBUU.
Habnronenue peakTHBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTrUU PU CBOOOAHOM IaJIEHUU.
CoxpaHeHHe MEXaHUYECKOW SHEPTUHU NPU JBUKEHUU Tea Mo AEHCTBUEM
IPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa I pasroHa W JAIBHEHUIIIEr0 PaBHOMEPHOTO
JBYDKEHUS TIAPUKA WA TETIEKKU.

Onpenenenue cpeaHell CKOPOCTH CKOJIBKEHHUS Opycka WM JIBMKCHHS
IIapyKa 1Mo HaKJIOHHOH TIOCKOCTH.

OmpeneneHre yCKOPEHHUS Telda NPH PAaBHOYCKOPCHHOM JIBMDKCHHH TIO
HaKJIOHHOM IIOCKOCTH.

UccnenoBanmne 3aBUCHUMOCTH TMYTH OT BPEMEHH IPU PaBHOYCKOPECHHOM
JBIDKCHUHU 03 HauyaJlbHOW CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIIM TIPH PaBHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYTH OTHOCATCS KakK ps HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJJUHAKOBEHI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHUS OT CHIIBI
HOPMAJILHOTO JaBJICHUS.

Onpenenenue ko3phuiirieHTa TPEHUS CKOJIbXKECHHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Omnpenenenre pabOTHI CHUIBI TPEHUS TPU PABHOMEPHOM JBMIKEHUU Tela
110 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Onpenenenue pabOTBl CHJIBI  YNPYrOCTH TMpU HOIBEME Tpy3a C
UCIOJIb30BAaHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3ydeHue 3aKkoHa COXpaHEHUS YIHEPTHUH.

Paznen 9. Mexannueckue KoJieOaHUSA U BOJIHBI.

KonebartenbHoe asuxenne. OCHOBHbIE XapaKTEPUCTUKU KOJIeOaHUN: epHo/,
4acToTa, aMIUIUTyJa. MaTeMaTuuecKuil U NpyKUHHBIN MasTHUKH. [IpeBpaieHue
SHEPTUH MpH KosieOaTeTbHOM JIBMKCHHUH.

3aryxatomue — koneOanus.  BwiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoiicTBa MexaHWYecKux BOJH. [IpojonibHbBIE H
HonepeyHble  BOJHBL. [[nMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHnuecKkue BOJHBI B TBEPJIOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3Byka M BbicoTa TOoHa. OTpaxeHue 3Byka. Mudpa3Byk u
yIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronmenne kojie0aHuii Tel IIOA AEHUCTBUEM CHJIBI TSDKECTA W CHIIBI
YIPYTOCTH.

Habntonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmroienne BeIHYKIEHHBIX KOJIEOaHUI 1 pe30HAHCA.
PacnpocTpaneHnne npoioiabHBIX ¥ NONEPEYHBIX BOJH (Ha MOJEIIN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
. AKyCTHYECKHI pE30HAHC.
ﬂaﬁopamopubte pabomul u onvimol.
1. OmpeneneHue 4YacTOoThl M NEpUoJa KoieOaHM MaTeMaTHU4ecKOro
MasTHUKA.

2. OmpeneneHue 4acTOThl U EPHOJIa KOJIeOaHHM MPy>KMHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH NEpHOJIa KOieOaHU MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHre 3aBUCUMOCTH IepUOAa KOJI€OaHU PYKUHHOTO MasTHHKA
OT Macchl Ipy3a.

5. [IpoBepka HE3aBUCUMOCTH MEpHO/a KOJIeOaHHUM rpy3a, MOABEIIEHHOTO K
HUTH, OT Macchl rpysa.

6. OmBITBI, JAEMOHCTPUPYIOIIME  3aBHCHUMOCTh Tepuoaa  KoJebaHui
IPYKUHHOTO MasiTHUKA OT Macchl rpy3a U )KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHusi CBOOOIHOTO MaJCHUSI.

Pasznes 10. D1eKTpOMArHuTHOE 1MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
AJIEKTPOMArHUTHBIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
JIEKTPOMAarHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.

oA N



DnekTpoMaruuTHas npupoga cera. CkopocTh cBeTa. BoiiHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoOMCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. M3yyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0O MOOHIBHOIO

TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBera.  IIpsmonuHeirHoe
pacnpoctpaHeHue cBera. 3atMeHus Connna u Jlynel. Otpaxenue ceta. [lnockoe
3epKayio. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBera. [lomHoe BHyTpeHHEE
OTpakeHUE cBeTa. lchnoiap30BaHME TIOJHOTO BHYTPEHHErO0 OTPaXEHUs B
ONTHYECKUX CBETOBOJAX.

Jlunza. Xonx syweit B JnuH3e. Onrtuyeckas cucreMa (oToanmapara,
MUKpOCKONIa M Tejeckoma. ['J1a3 kak onrTuyeckas cucTteMa. biIm3opykocTh u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B cmektp. OmbiTel Hptorona. Crokenue
CIIEKTPAJIbHBIX LIBETOB. J(Mcnepcus ceera.

Jemoncmpayuu.

[IpsAmonrHEHOE pacpOCTPaHEHHE CBETA.

OTtpakeHue cBeTa.

[Tomyuyenue n300pakeHni B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue cpera.

ONTHYECKUH CBETOBO/I.

Xox ydeil B coOuparonieil JInH3e.

XO0J Iy4yel B pacCEenBaIOIIEH JINH3E.

[Tonyuyenue n300pa>keHU ¢ TOMOIIBIO JIUH3.

[Ipunnun aeiictBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOTA.
10. Mogensb riasa.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tonmy4yenue 6em0ro cBETa PH CIOKEHUH CBETAa Pa3HBIX I[BETOB.
Jlabopamopnsie pabomul u onvimol.

W o N ok e

1. HMccnenoBaHue 3aBUCUMOCTH yIJla OTPa)KEHMsI CBETOBOIO Jiyda OT yrja
najeHusl.

2. W3yueHne xapakTepucCTHK N300pakeHUs MIPeIMETa B TUIOCKOM 3€pKaie.

3. HccnenoBaHue 3aBUCHMOCTH yIiia MPEJIOMIIEHHS CBETOBOIO JIy4a OT yria
Na/ICHNs HA TPAHUIIE «BO3IYX—CTEKIIO».



4. Tlomydenue n3o0paxeHHI C MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenre HOKYCHOTO PacCTOSHMS M ONTUYECKON CHIIbI coOMparolen
JIMH3BI.

6. OmnbITHI O Pa3JI0KEHUIO OEIOTr0 CBETA B CIIEKTP.

OnBITEl MO BOCTIPUATHIO 1[BETA MPEIMETOB MPU MX HAOIIOEHUU UYepes
I[BETOBbIC (DUIIHTPHI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

Omneitel Pe3epdopna u muianerapHas mojenb aroma. Monens aroma bopa.
Hcnyckanune u nornomeHue ceeta aroMoM. KBaHThI. JInHEeUaThIe CIIEKTPHI.

PannoaktuBHOCTh. Anbda, Oera- u ramma-usnydenus. CTpoeHHE aTOMHOTO
anpa. HykionHas wmopaenb atomHoro sanapa. MW3otonsl. PaanoakTuBHBIE
npeBpaienus. [lepuoa nomypacnaga aTOMHBIX sJiEp.

SAnepHble peakiuu. 3aKOHbI COXPAHEHHUS 3apAIOBOTO M MAaCCOBOI'O YHCEIL.
DHeprus CBsI3U aTOMHBIX sjaep. CBs3bp Macchl W SHepruu. Peakuuu cuHTe3a U
nenenus saaep. crounuku saeprun CosHIa U 3BE3I.

Anepnas sHepreruka. JleMCTBHUS paguOaKTHBHBIX HW3JIIYYEHHH Ha YKUBbIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3JIy4EHUS U MOTJIOLICHHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnekrtp Bojopoa.

4. Habmonenue TpekoB B kamepe Buibcona.

5. PaboTa cuéTumka HOHU3HPYIOLIUX U3ITYyYEHUH.

6. Perucrtpauus u3nydeHHs] TPUPOIHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaOmroneHue CIUIONMIHBIX U JIMHEHYATBHIX CIIEKTPOB U3ITYUECHHUSI.

2. HccnenoBaHue TPEKOB: M3MEPEHUE SHEPIHMHM YACTHULIBI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. U3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPHUTEIHLHO-0000 AU MOTYJIb.

[ToBTOpUTENHEHO-0000IAIOIIUI MOAYJIb MIPEAHA3HAYEH JIsi CUCTEMAaTHU3alluu
U 0000IIeHUsT  TMPEIMETHOTO  COAEPXKaHUST UM ONbITa  JEATEIbHOCTH,
IPUOOPETEHHOTO TIPU M3YUYEHUH BCETO Kypca (PU3MKH, a TAK¥Ke /I TOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy 10 (u3uke s 0oO0ydaromuxcs,
BBIOpPABILIUX 3TOT yUEOHBIN MpeMerT.

[Ipu u3ydyeHUn NAHHOTO MOMAYJISL PEaTU3YIOTCAd U CUCTEMATU3UPYIOTCSI BUJIbI
NEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeYMBaETCs JOCTHKEHUE MPEIMETHBIX U
METANpeJMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, GopmMupyercs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS



SBJICHUM TPUPOIbl M TEXHUKHU, OBJIAJICHUE YMEHUSIMU OOBSICHATH (PU3NUYECKHE
ABJICHUS, TPUMEHAS T[OJYy4YEHHbIE 3HAHWS, pemaTh 3aJadyd, B TOM YHCIIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHUMNIMANBEHO AEATEIBHOCTHBIA XapaKTEP IAHHOTO pa3jena peain3yeTcs
3a cu€r TOro, 4To OOydYarolluMecs BBINOJHSIOT 3aJaHusi, B KOTOPBIX UM
npeaJiaraeTcs:

Ha OCHOBE TIOJYYCHHBIX 3HAHUM pacro3HaBaTh M HAYYHO OOBSICHATH
dbu3uYeCcKUe SIBJICHUS B OKPYKarOLIel MPUPO/I€ U MOBCEIHEBHON KU3HU;

UCIIOIb30BaTh HAYUHbBIE METO/bI UCCIAEAOBAHUS (DU3UUECKUX SBICHUN, B TOM
YUCIIe U1 POBEPKH TMIIOTE3 U MOJIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAy4YHbIE OCHOBBI HanboJee BaXKHBIX JOCTHUKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HATPUMEP, MPAKTUUECKOTO UCITOIB30BAHUS PA3IMYHBIX HCTOYHUKOB
SHEPTrUM HA OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPIUHU.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

N3ydenune ¢u3uKu Ha ypOBHE OCHOBHOTO 001Iero oOpa3oBaHUs HAIPABJICHO
Ha JOCTH)KCHHE JIMIHOCTHBIX, METAPEMETHBIX M TIPEIMETHBIX 00pa30BaTEeIIbHBIX
PE3yJIbTaTOB.
B pesynbTare uzydueHus Gu3MKU Ha ypOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHUs
y oOydarorerocss OyayT copMUpPOBaHBI CICIYIONTUE JTUIHOCTHBIE PE3yJIbTATHl B
YacTH:
1) MaTpMoOTHYECKOr0 BOCIIUTAHUSA:
e NpOSIBICHHE MHTEPECa K MCTOPUH U COBPEMEHHOMY COCTOSHHIO POCCHICKO
bu3nuecKoil HayKu;
" [EHHOCTHOE OTHOIICHHE K TOCTIDKCHUSM POCCHHCKHX YUSHBIX-(DHU3HUKOB;
2) rpamJaaHCKOro M yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
" OTOBHOCTb K AKTHBHOMY YYacTHIO B 0OCYKICHUH OOIICCTBEHHO 3HAYMMBIX H
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHYCCKUM MPUMEHEHUEM JTOCTHKCHUN
busuKy;

e  OCO3HAaHHWE BAXHOCTH MOPAIbHO-ITUYECKUX IIPUHIIUIIOB B JECATEIBHOCTHU
YUY€HOT0;
3) 3¢TeTHYeCKOro BOCIIUTAHMSL:
) BOCIIPUATHE 3CTETHYECKUX KadecTB (DU3NUYECKOW HayKH: €€ TapMOHUYHOTO
MMOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 MO3HAHMSL:
e OCO3HAHHE LEHHOCTH (¢u3Myeckoil HAyKM KaK MOIIHOTO HHCTPYMEHTa
ITIO3HAHUSA MHPA, OCHOBBI PA3BUTHS TEXHOJIOTMH, BAKHEMIIEN COCTaBISAIOICH
KYJIbTYPBbI;

e  pa3BUTHE HAy4YHOM JIIOOO3HATENBHOCTH, WHTEpeca K HCCIIEI0BATEIbCKON
NeSITENIbHOCTH;
S) ¢opmupoBaHusi  KYJbTYpPbl 310POBbST W  3MOLHMOHAJIBLHOIO
0J1aromoJry4ms:

. OCO3HAaHHUE IIEHHOCTH Oe30omacHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUPE, BAXKHOCTH TPAaBWJI OE30MacHOTO TIOBEIACHHS Ha
TpaHCIIOpPTE, Ha JIOpOraxX, C AJIEKTPHUUYECKHUM U TEIUIOBBIM 00O0pYy/IOBaHUEM B
JIOMAIITHUX yCIIOBUSIX;

e cOPMUPOBAHHOCTH HABBIKA Pe(ICKCHH, IPU3HAHKE CBOSTO MPABA HA OLIHOKY
U TaKOT'o e MpaBa y JPyroro 4ejJoBeKa;

e 6) TPyA0BOr0 BOCIIUTAHMS:

e aKTHBHOE y4acTHE B PCLICHHM MPAKTHYCCKHX 3aiad (B PaMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHM3aluM, TOpojJa, Kpas) TEXHOJOTUYECKOH U



COIIMAJIbHOM HAIpaBJICHHOCTH, TPEOYIOIUX B TOM 4YHCIEe U (DPUINIECKUX
3HAHUM;

" HHTEpeC K MPAKTHYECKOMY H3YUYCHHIO IPOGhecCHil, CBSI3aHHbIX ¢ (H3HKOI;

7) 3K0JI0TUYeCKOT0 BOCIIMTAHUSA:

e OpHeHTAaIMsS HA NPHMCHEHHE (DU3MYCCKHX 3HAHMH U PElICHHs 3aiad B
o0JlacTU OKpY’Kalolllel Cpeabl, IUIAHUPOBAHUS IIOCTYNKOB W OIICHKH HUX
BO3MO’KHBIX ITOCJIEACTBUN JIJI1 OKPYKAIOIIEH CPE.IbI;

e 0CO3HaHHE TIIOGAIBLHOTO XapaKTepa SKONOTHMYECKHX HpodneM M myTeil ux

pelieHus;

8) aganTanum K M3MEHSIIOUMIMMCS YCJIOBHUSAAM COLUMAJHLHOM W NMPHUPOIHOM
cpeabl:

e TOTPeGHOCTH BO B3aMMOJCIHCTBHH IIPH BBIMOTHEHHH MWCCICIOBAHHI 1
MPOEKTOB (DU3UYECKOM HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHUX;

e [OBBIICHHE YPOBHS CBOGH KOMIICTEHTHOCTH depe3 IIPAKTHYECKYIO

JEATEIbHOCTD;
" 10TpeGHOCTH B (POPMHPOBAHHMH HOBBIX 3HAHHIA, B TOM 4ucIe (OPMYIUPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bI O (PU3UUYECKUX OOBEKTAX U SIBICHUSIX;

" ocosHaHMe He(UIUTOB COOCTBEHHBIX 3HAHHMII M KOMIICTCHTHOCTEH B OOJIACTH

bu3uKy;

" [IAHHPOBAHHE CBOETO PAa3BUTHS B IPHOOPETCHHUH HOBBIX (DM3UUCCKHX 3HAHMIA;

CTPEMIJICHHE aHAJIU3UPOBATh M BBISBIATH B3aUMOCBS3HM MPUPOJIBI, 00IIECTBA U
HKOHOMUKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (U3HUECKUX 3HAHUMH;
e OIEHKA CBOMX JCHCTBHH C Y4éTOM BIMSHHS Ha OKPYXKAIONIYI0 Cpe.y,
BO3MOJKHBIX TJIO0AJIBHBIX MOCIIEICTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUs TporpaMmbl 10 (U3WKE HAa YpPOBHE OCHOBHOTO
oO1mero odpa3oBanus y oOy4varorierocs OyayT chopMHpOBaHb MeTaNpeAMeTHbIe
pe3yJabTaThl, BKIOYAIOIINE MTO3HABATEIIbHBIC YHUBEPCAIbHbBIC YUeOHbIC HCHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4YCOHBIC  JCHCTBHS,  PEryJISTHBHBIC
YHHUBEpCaJIbHBIC yU4eOHBIC JICHCTBHSI.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicTBUS

Ba3oBble Jiornueckue AeiicTBUA:
e BBIBIATh W XapaKTEPU30BaTh CYIIECTBEHHbIE IIPU3HAKU OOBEKTOB
(s1BEHMIN);



yCTaHaBIMBATh CYLIECTBEHHbIN NMPU3HAK KJIACCU(PUKALIUN, OCHOBAHUS IS
000011IeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEYHS B paCCMaTpPUBAEMbIX (aKTax,
JAHHBIX U HAOIOICHUAX, OTHOCAIINXCA K (PU3MUECKUM SBIICHUSM;
BBISIBJISITH ITPUYMHHO-CJIEICTBEHHBIE CBSI3M NPU H3YyUYEHUU (PUIUUECKUX
SIBIICHUH W MPOIIECCOB, JIeJaTh BHIBOJABI C MCIIOH30BAHUEM JIEAYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEJIMYUH;

CaMOCTOSITENIbHO BbIOMpaTh CHOCOO pemieHus yueOHOW Qu3ndeckon
3ajau (CpaBHEHHE HECKOJIbKMX BapMaHTOB pEIIECHHUs, BHIOOp HaumbOosee
MOJTXOJISIIIETO C YUETOM CaMOCTOSITEIPHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble uccienoBarebCKue 1eCTBUA:

WCIIOJIB30BATh BOTIPOCKHI KaK MCCIIE0BATEIIbCKUN HHCTPYMEHT TTO3HAHMS,
MIPOBOJUTH 1O CAMOCTOSITEIHHO COCTABIICHHOMY TIJIaHY OIIBIT, HECJIOKHBIN
bu3HUeCcKuil IKCIIEPUMEHT, HEOOJIBIIOE HUCCIEAOBAHHE (PU3UUECKOTO
SIBIICHUS;

OIICHMBATh Ha TMPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OPMAIHIO,
MIOJTYYCHHYIO B XOJI€ CCIICIOBAHUS MU SKCIIEPUMEHTA;

CaMOCTOSTENbHO (OPMYITHPOBATH 0OOOIICHHS W BBHIBOJBI MO pe3yIbTaTaM
IPOBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHS,

IPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIee pa3BHTHE  (DU3NICCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKEHHS 00 X Pa3BUTHU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ nndopmanueii:

IPUMEHATh Pa3jIMyYHbIE METO/bI, MHCTPYMEHTBI U 3aIpPOChl MIPU MOUCKE U
orOope MHGOPMAIMK WIM JAHHBIX C YYETOM MPEIIOKEHHON ydeOHOU
dbu3nYecKoil 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMYHbIX BUIOB U (JOPM IpEICTaBICHMUS;

CaMOCTOSITENIbHO  BBIOMpaTh ONTHUMaJbHYH (OpMy MpEICTaBICHUS
uHpoOpMalMl W WUIIOCTPUPOBATH pelIaeMble 3aJadd  HECIOKHBIMU
CXeMaMH, IuarpaMMaMu, HHOU TpadUKoi U X KOMOMHALIUAMHU.

KoMMyHUKATHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

B XOJC OOCYXXICHHUS Y4eOHOro MarepHuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT ¥ MPOSKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOH TEMbI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIE Ha PEIICHUWE 3aJadd W MOAJACpKaHUE
0J1arokeaTeIbHOCTH OOIICHUS,

COTIOCTABJISATh CBOW CYXKJCHHS C CYXICHHSIMH JIPYTHMX YYaCTHHKOB
Jauanora, OOHapy»KUBaTh Pa3IMIUE M CXOJACTBO IMO3HIIHH;



BBIPAXKAaTh CBOKO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJUYHO MPEJICTABIATh PE3YIbTAaThl BBITIOJIHEHHOTO (PU3NYECKOTO OIbITa
(9KCIIepUMEHTa, UCCIIeI0BaHUs, IPOCKTA);

MMOHMUMAaTh W  HWCHOJIB30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
WHIVUBUIYAIbHOW palbOThl TMpPU PEIICHUH KOHKPETHOW (u3mdeckomn
poOJIeMBI;

MIPUHUMATh 1IEJIM COBMECTHOM AEATEIIbHOCTH, OPTaHU30BBIBATH JICHUCTBUS
no e€ JOCTH)KEHMIO: paclpeleisTh pPOJu, OOCYXJIaTh MpoLecCchl U
pEe3yNbTaThl COBMECTHOM paboThI, 00001I1aTh MHCHHSI HECKOJIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsI KAYECTBEHHOTO Pe3yJibTara o
CBOEMY HAINPABJICHUIO WM KOOPJIWHHPYS CBOM JEUCTBUS C JAPYrUMU
YJIEHAMU KOMAaH/Ibl;

OIICHMBAaTh KA4ECTBO CBOEro BKJIaJa B OOIIUA MPOAYKT IO KPUTEPUSIM,
CaMOCTOSTEIIHO CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHBIC 1eiiCTBUA

Camoopranusanus:

BBISBIISATH TIPOOJIEMBI B JKM3HEHHBIX M YUCOHBIX CHUTYyaIUAX, TPCOYIOIMNX
TUTSI petiieHusT (GPU3UIECKUX 3HAHUM;

OPUCHTHUPOBAThCA B  PA3IUYHBIX TOJAXOJAX TMPUHATHS  pElICHUN
(MHIUBHUAyaJIbHOE, TPHUHATHE pEIICHUS B TPYINe, MPUHITHE PEIICHUMA
TPYIIION);

CaMOCTOSTEIIEHO COCTAaBJIATh aJITOPUTM PEIICHUS (DU3UICCKON 3a/1a4u WU
IUTaHa HMCCIEAOBAHUA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOHOCTEH, apryMEHTUPOBATh IIPEIjIaraéMbie BApUAHTHI PEIICHUMH;
JieNaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYAIlMU U MpeJiarath miaH e€ U3MEHEHUS;
OOBSICHATh ~ MPUYUHBI  JIOCTHXKEHUSI  (HEIOCTUXKEHHUS) PE3yJbTaTOB
NEeSITEILHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JCSATEIBHOCTH (B TOM 4YHCII€ B XOJ BBHINOJTHEHUS
(GU3UYECKOr0  HCCIEIOBaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, HM3MEHUBIIUXCS CUTyallud, YCTAHOBJICHHBIX OIIHUOOK,
BO3HUKIINX TPYAHOCTEW;

OIIEHUBAaTh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUIM;

CTaBUTH ce0d Ha MECTO JIPYroro YeJOoBeKa B XOJ€ CHopa WM AUCKYCCUU
Ha HAy4YHYIO TeMY, TIOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JAPYTroro;
MpU3HAaBaTh CBOE MPABO Ha OMIMOKY MpHU pelieHur GU3NYECKUX 3a]a4 Uiu
B YTBEPKJCHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JPYTroOroO.



HPEJMETHBIE PE3YJIBTATBI

K xonmy oOydenus B 7 kjiacce rnpeaMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3WYECKHME W  XUMHUYECKHE  SIBJICHMS,
HaOII0IeHNe, HKCIEPUMEHT, MOJEINb, TUIOTE3a, CAMHMIIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BellecTBa (TBEPAOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABWKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEMHOE), TPAECKTOpHUs, paBHOACHCTBYIOIIAsA
cuna, gedopmauus  (ympyras,  IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIITUECS COCY/IBI,

paznuyath siBneHus (Auddy3us, TEII0BOE IBMKEHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JBWXKEHUE, HEPABHOMEpPHOE  JBWIXKEHUE, HHEpLUs,
B3aMMOJICUCTBUE TE€J, PAaBHOBECHE TBEPJBIX TEJ C 3aKPEIUIEHHON OCBIO
BpallleHUs, Meperaya AaBICHUS TBEPABIMU TEJIaMH, >XUAKOCTSIMU U
razam, arMochepHOe JaBlieHWe, IUIaBaHWE TeJ, MPEBpaIICHUS
MEXaHUYECKON PHEPryuu) MO OMUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3NUYECKOE SBIICHUE;
pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (U3MYECKUX SIBJICHUWA B
OKpYy’XarollleM MHpE, B TOM uucie (PU3UYECKHE SBJICHUS B MPHUPOJE:
pUMEPBI JIBUKEHUS C PA3JIMYHBIMU CKOPOCTSMH B >KMBOM M HEXUBOU
npupoje, ACUCTBUE CUJIbI TPEHUS B TMPUPOJE U TEXHUKE, BIHSHUE
aTMOC(EpHOro J1aBJICHUs Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, pbluaru B
TEJ€ YEeJIOBEKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/1ayy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) HU3HUUECKUX SBICHHM;
OMHCHIBATh U3YUYCHHBIE CBOMCTBA TeN U (U3UUECKUE SBICHUS, UCIIONIb3YS
¢dbu3nyeckue BeNWYMHBI (Macca, 00BEM, IUIOTHOCTh BEIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YIPYIOCTH, CHJIA TSIKECTH, BEC
Tena, CWJIa TpEeHus, JaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYecKas paboTa, MOITHOCTb, IUICYO CHIIBI,
MOMEHT CWIbl, KO3((OUIMEHT TMOJE3HOr0 JEHCTBUA MEXaHH3MOB,
KMHETHYEeCKass W MOTEHIMaJIbHAs DHEPTHs), MPU OMHCAHUU MPABUIBHO
TpakToBaTh  (UBUYECKUM  CMBICI  HUCHOJB3YEMBIX  BEIWYUH, MX
0003HaUeHNA W CAWHHIBI (U3UYECKUX BEIWYUH, HAXOAWUTH (DOPMYIIHI,
CBSI3BIBAIOIIME JAaHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMHU BEIMYMHAMH,
CTPOUTH Ipa@UKU U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BETUYMH;
XapaKTepU30BaTh CBOWMCTBA TeJ, (PU3MYECKUE SBIEHUS M IPOLECCHI,
UCIIONb3Ys MpaBUiia CJIOXKEHUsI CUJl (BAOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBuUiIO paBHOBecUs pbrdara (0J10ka),



«30JI0TOE€ MPABUJIO» MEXaHUKH, 3aKOH COXPAHEHHS MEXaHWYECKON
OHEPruu, MpU HTOM JaBaTh CJIOBECHYIO (OpPMYIHUPOBKY 3aKOHAa U
3aMKChIBATH €T0 MATEMATUUYECKOE BhIPAKEHUE;

OOBACHATH (PU3UYECKUE SIBJICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE CHUTyalUud M[PAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemarh pacu€THele 3aJadyd B |—2 JEWCTBHUS, HCHOJIb3Yysd 3aKOHBI U
(dopMyIibl, CBsI3bIBAOLIME (DU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHajIu3a
YCIJIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3HUUECKUE
BEMYUHBI B (DOPMYJIBI U TMPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHBIE, HEOOXOIUMBIE JJI1 pEUICHUs 3a/1ay, OLIEHUBATh PEATHUCTHYHOCTh
MOJIYYCHHOU (PU3NIECKON BETUIHHBL;

pacrno3HaBaTh MpoOJEeMbl, KOTOpPbIE MOXKHO PpELIUTh MpPU MOMOIIU
(bu3HYEeCKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIIEISATDH IPOBEPSIEMOE
npeanoioxkenue  (TUmoresy),  pa3idyaTb U MHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJIbTaT, HAaXOJWTh OIIMOKM B XOAE OMNbITa, J€JaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

MPOBOJUTH OMbBITHI 1O HAOMIOACHUIO (U3HYECKUX SBICHUM WIU
bu3nuecKux CBOICTB TeN: bopMyIupOoBaThH poBepseMbIe
IPEANOI0KEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMS,
3aIlMChIBaTh XOJI OMbITa U (POPMYITHPOBATH BHIBOJIBL;

BBINIOJIHATD MPSMbBIE W3MEPEHMSI PACCTOSHUSA, BPEMEHHM, MAacChl TeJa,
00bEMa, CcHUIIBI M TEMIIEpaTypbl C HCIOJB30BAHUEM AHAJIOTOBBIX U
nu(QpOBBIX MPUOOPOB, 3aMUCHIBATH I[IOKAa3aHUS MPUOOPOB C YUETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJNUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3HUECKON BETUYUHBI OT
JIPYrol € HCIOIB30BAHUEM IMPSMBIX HM3MEPEHUM (3aBUCHUMOCTH IIyTH
PaBHOMEPHO ABWKYUIIETOCS Tela OT BPEMEHM JBH)KCHHUS TENA, CHUJIBI
TPEHUS CKOJILKEHHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CWJIbI TPEHUS OT IJIOIIAAU CONPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YUIMHEHHS NPYXKUHBI, BBHITAIKUBAIOIIEH CHIIBI OT 00BEMA
NOTPYKEHHON YacCTH TeJa U OT IUIOTHOCTU XKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTHU TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUN
IUIaBaHUsl TEJ, YCJIOBUU paBHOBECHs pblyara U OJOKOB), Y4acTBOBaTh B
IUIAHUPOBAHUM Y4YEOHOrO MCCIEIOBaHUS, COOUpaThb YCTAHOBKY U
BBIMOJIHATh W3MEPEHUs, Clenysl MPEeAOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl TMOJYYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJIE



OpeUIOKEHHBIX Ta0nuil U TrpaduKoB, AeNaTh BBIBOJABI MO pe3yjibTaTaM
UCCJIeIOBAaHNUS;

NPOBOJNTHh KOCBEHHBIC HU3MEpEeHHs (PU3MYECKHX BEIMYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teja, CUlIa TPEHHS CKOJBKCHHS,
JaBJI€HWE  BO3/yXa, BbITAIKUBAIOUIas CWia, JEHCTByIOIas  Ha
NOTPYKEHHOE B JKUJIKOCTH TeNO, KOAI(DQPHUIMEHT TMOJE3HOTO JEeUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKCHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUH HW3MEPEHU cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUCHNE UCKOMOW BEJTMYHHBI,

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPpHU paboTe ¢ 1abopaTOpHBIM
000opyI0BaHUEM;

yKa3bIBaTh TPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JMHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
pblYar, HOJABMKHBIA U HETIOABUKHBIN OJIOK, HAKIIOHHAS! TNIOCKOCTB;
XapaKTepu30BaTh MPUHIUMBI JACWCTBUA HU3YYEHHBIX HNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha MX omnucaHus (B TOM YHUCIE:
NOJIINITHAKN, YCTPOWCTBO BOOIMPOBOJAA, THUIPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEP, OPIIHEBON HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBaxX (M3MUECKUX SIBJICHUN U HEOOXOAMMBbIC (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  WHGOPMALMIO O  MPUMEpax)
NPAaKTHYECKOTO HCIOJB30BaHUs (DU3MUECKUX 3HAHWW B TOBCEIHEBHOU
KHU3HU I obecriedeHus: 0€30MacHOCTH MPH OOpaIleHUH C MPUOOpamMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0pOBbS U COOIIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY KAIOIIIEH Cpejie;

OCYLIECTBJISATh OTOOp HCTOYHUKOB HHpopMauuu B HMHTepHere B
COOTBETCTBHUH C 33J]aHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIITUXCS
3HAHUA ¢ TYTEM CpPaBHEHUSA PA3JIMYHBIX HCTOYHUKOB BBIJACIATH
UHpOpMAIMIO, KOTOpas SIBISIETCS MNPOTHUBOPEYMBONM WIM MOXKET OBIThH
HEJ0CTOBEPHOM;

UCTIONB30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEepaTypy (PHU3UUECKOro COACpX aHHs, CIPABOYHBIE MaTEpUAIbI,
pecypcbl cetu MHTepHeT, BiageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMAIIUU U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUChbMEHHBIC M YCTHBIE COOOINEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB WMH(pOpManuu (HU3MIecKOro CoAepKaHus, B TOM
qyclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUS O pe3yJbTaTaxX MPOEKTOB
WIN Y4eOHBIX HCCIEAOBaHUM, MHpPU H3TOM TIPaMOTHO HCIIOJIb30BATh



W3YYCHHBIM TOHSATUHHBIM ammapaT Kypca (QU3UKH, COMPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCJIEAOBAHUN pacrpeessiTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4yaMu,
CIEIWTHh 3a BBIIOJHECHHEM IUIAHA JEUCTBUM, aJC€KBATHO OLICHUBATH
COOCTBeHHBIM  BKJIaJl B  JIEITENIBHOCTh  TPYMINbl,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHUE OKPYKAIOIIUX.

K xoniy oOydenus B 8 kJiacce npeMeTHbIE pe3yJbTaThl HA 0A30BOM ypOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCS YMEHHI:

HCTIOJIb30BATh MOHATHS: MAacCa U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKECHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUS BEILIECTBA, KPUCTANINUECKUE U
aMmop¢HbIe Teja, HACHIIIEHHBIH W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/yXa, TEMIIepaTypa, BHYTPEHHSS DSHEPIUs, TEIJIOBOW JBHUIaTElNb,
AJIEMEHTAPHBINA SJICKTPUYECKUMN 3apsiJl, SJIICKTPUYECKOE IM0JI€, TPOBOJIHUKHU
Y IUBJIEKTPUKU, IIOCTOSIHHBIN AJICKTPUYECKHUN TOK, MATHUTHOE TIOJIE;
pazinuarh SBJICHUS (TEIUIOBOE pacIIMpeHHE M CKaTHe, Tervionepesaya,
TEIUIOBOE PABHOBECHE, CMAaUMBaHWE, KAIIWUIAPHBIC SIBICHUS, UCIIAPEHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpUCTa/uiM3anus (OTBEpJEBAHUE), KHUIIECHUE,
Terionepeaaya (TErIOnpPOBOIHOCTb, KOHBEKIIHS, H3JIy4YeHuE),
AIEKTPU3AIUS TEJ, B3aUMOJICHCTBUE 3aPSIIOB, NCHUCTBUS AJIEKTPUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKAaHUE, B3aUMOJICUCTBUE MATrHUTOB, JICHCTBUE
MarHMTHOTO MOJIsl HAa TMPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAST UHIYKIIHS )
[0 ONHUCAaHHID UX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3UUIECKOE SBICHUE;

pacro3HaBaTh IPOSBICHUE M3YYCHHBIX (PU3MYECKUX  SBJICHUM B
OKpYy>XalollleM MHUpE, B TOM 4ucjie (u3nuecKkue sBJICHUS B MIPUPO/IE:
MMOBEPXHOCTHOE HATSHKECHUE W KANWUISIPHBIE SBICHUS B MPHUPOJE,
KpUCTAJIbI B mpupojae, uzinydeHue CoJiHIIa, 3aMep3aHhe BOJIOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJICKTPUUCCKUE
SABJICHUSI B atMocdepe, dIESKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emuid, Jpedd MOIOCOB, pOJIb MArHUTHOTO TOJISI JJis >KU3HU Ha
3emiie, OJNSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3NUSCKHUX
SIBJICHU;

ONUCHIBATh M3YYCHHBIEC CBOMCTBA Tel U (U3UYECKUE SBIICHUSI, UCIIOJIB3YS
dbu3uYecKre BETUYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHs, KOJTUYECTBO
TEIUIOTHI, YJEJIbHAA TEIUIOEMKOCTh BELIECTBA, YJEJbHAsA TEIUIOTA
IJIaBJICHUsI, yJAENbHAs TEIUIOTa MapooOpa3oBaHMs, yACHbHAs TEIUIOTa
CrOpaHMsl TOIUIMBA, KOA(POUIIMEHT TI0JIE3HOTO JIEUCTBUSA TEIUIOBOU



MAalllMHbl, OTHOCUTEJbHASl BIAXHOCTh BO31yXa, JJIEKTPUUYECKHU 3aps,
CUJIa TOKa, DJIEKTPUYECKOE HAIPSKEHHUE, CONPOTHBJIEHUE IPOBOJHUKA,
yAeJIbHOE  CONpPOTUBIEHUWE  BelllecTBa, paboTa W MOIIHOCTh
AJIEKTPUYECKOTO TOKa), TMpPU  ONHCAHUU MPABUIBHO TPAKTOBATH
(bu3HYeCKUil CMBICT MCIOJIb3YyEeMbIX BEIWYWH, 0003HAUCHUS W EIUHUIIBI
bu3NUeCKUX BEJIMYMUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOIINE JIAHHYIO
GUBUYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYUH;

XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3WYECKUe SBICHUS U IPOIIECCHI,
UCIIOJb3Ys. OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KMHETHUECKON TEOpuun
CTPOEHHUS BEIIECTBA, MPUHIIMII CYNEPHO3UILIMU TMOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHUs 3apsiaa, 3akoH OMa sl yyacTKa Ienu, 3aKOH
JIxoyna—JleHna, 3aKOH COXpaHEHMS JHEPIUM, IIpU OTOM JaBaTh
CJIIOBECHYIO (DOPMYIMPOBKY 3aKOHA WM 3aMKCHIBATh €0 MaTEMaTHYECKOE
BBIPAKEHUE;

O0BACHATH (U3MUECKUE TPOLECCHl U CBOMCTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTyallMi MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATH
MPUYUHHOCIEACTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOrM4eCcKUX
IaroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHM,
(bu3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THbIC 3ajJauyd B 2-3 JEHCTBUS, HCMOJB3ys 3aKOHBI H
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEIWYMHBI: Ha OCHOBE aHalln3a
YCJIOBUSI 3aJlauyd 3alKChiBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JMAHHBIX JUIS  pEIIeHUs] 3aJadyd, BBIOMpATh 3aKOHBI U (POPMYIIHI,
HeoOXonuMble JUisi €€ penieHusi, MPOBOAUTH Pacu€Thl U CPAaBHUBATH
MOJIy4Y€HHOE 3HaUeHue (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMBbI, KOTOPhIE MOXHO PEHIUTh MPU TOMOIIH
(GU3HYEeCKMX METOOB, WCIIOIb3Ysl OMHCAHWE WCCIICIOBAHUS, BBIICIATH
MPOBEPSIEMOE  MPEIIOJIOKEHHE, OLEHUBATh IPABUIBHOCTh MOPSAKA
IIPOBEJEHNUS HCCIIEI0OBaHUs, J€NaTh BBIBOIbI;

MPOBOJAUTH OMBITHI 1O HAOMIOJEHUIO (U3UYECKUX SIBJICHUW WIHU
(bU3UYECKUX CBOMCTB Tell (KanWJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIEepaTypbl, CKOPOCTU MPOIIECCa OCTHIBAaHUS U
HArpeBaHUs MpPHU U3IYYEHUH OT IIBETa U3ydaroliew (moriomnaromne)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TeMIEPaTyphbl KUIKOCTU U
mionaaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMs TEl U B3aUMOJCHCTBUE
ANEKTPUYECKUX 3apsJ0B, B3aUMOJICUCTBUE IMOCTOSIHHBIX MAarHUTOB,
BU3yaJlM3allksl MAarHUTHBIX TIOJIEHl TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOTO MOJII Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,



CBOMCTBa DJIEKTPOABUTATENI TIOCTOSHHOTO TOKa): (OpMyJIUpOBAThH
poBepsAEeMbIe MPEINOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000py10BaHUsl, ONUCHIBATH X0/ OTbITa U (POPMYITUPOBATH BBHIBO/IBI;
BBIMIOJIHATh ~ MOPSIMbIE  U3MEPEHUS  TeMIEpaTypbl,  OTHOCUTEIbHOMU
BJIQXKHOCTU BO3AYyXa, CHUJIbl TOKAa, HAIPSIKEHUS C UCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U JATYMKOB (DU3MYECKUX BEJIMYMH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;
MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3UUECKO BEJIMUUHBI OT
JIpYyrol ¢ UCHOJIb30BAaHUEM MPSIMBIX  H3MEpPEHUU  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUJIMHBI, IUIOMIAJUA TONEPEYHOIO
CEUYEHHUA U YAEIBbHOTO CONPOTUBIICHHS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UIYIIETO 4epe3 IMPOBOAHUK, OT HaNpsHKEHWs Ha  IPOBOJHHKE,
UCCJIEIOBAHUE TIOCJIEAOBATENIBHOTO U  MapajUIeJbHOTO  COEAMHEHUUN
MPOBOJHUKOB): TIJIAHUPOBATH HCCIEJOBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHUs], CIeAys NPEIJIOKeHHOMY IUIaHy, (DUKCHpOBAThH
pe3yibTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHJIE TaOMUIl U TpaduKOB,
JienaTh BBIBOJIBI IO pe3yJibTaTaM UCCIIEAOBaHNUS,

MPOBOJUTh KOCBEHHBIC HW3MEPCHHS (PU3NUECKUX BEIWYUH (yIeiabHAs
TEMJIOEMKOCTh ~ BEIIIECTBA, COMPOTUBJICHUE TMPOBOJHHKA, padoTra U
MOIIIHOCTh D3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh W3MEpPEHHUs, COOMpaTh
AKCTIIEPUMEHTATILHYIO YCTAHOBKY, CIEIysl MPEAJIOKEHHON WHCTPYKIHUH, U
BBIYUCIISITh 3HAUEHUE BEJIMUUHBI;

coOIOAaTh MpaBuia TEXHUKU O€30MacHOCTH Mpu paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh NPUHIMMBI  JEHCTBUA U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX ONUCaHHSA (B TOM YHCIIE:
cucTeMa OTOIUICHUS JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIEpMETp,
BOJIbTMETP, CUETUMUK DJIEKTPUUYECKOM DHEPTrUM, 3JIEKTPOOCBETUTEIbHbBIC
npuOOpPHI, HArPEBATEIBbHBIC ATEKTPONPUOOPHI (MPUMEPHI), AITEKTPUUECCKUE
PEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATEIb MIOCTOSSHHOTO TOKA),
UCIIOB3Ys 3HAHUS O CBOMCTBaX (DU3WUYECKUX SIBJICHUN U HEOOXOIUMBIC
¢du3nYecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M HU3MEPUTEIIbHBIC
npuboOpsl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JABUTATE]b BHYTPEHHETO
CrOpaHMsi, AJEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbl JJIEKTPUUYECKHUX
Lerne ¢ Mmociae0BaTeAbHBIM U MapajuielIbHbIM COCAUHEHUEM 3JIEMEHTOB,
pasnuyasi ycIOBHbIE 0003HAYCHUS DJIEMEHTOB DJICKTPUUECKUX IIETICH;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  WH(POPMALMIO O  [pUMEpax)
IPAaKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUUW B IOBCEIHEBHOU
KU3HU 17151 oOecrnieueHnst 0€30MacHOCTU Mpu oOpalieHuu ¢ npudbopamu u
TEXHUYECKUMU YCTPOMCTBAMHM, COXPAHEHHsI 370POBbSI M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYIKAIOILEH CpeeE;

OCYIIECTBIIATh MOMCK HHpopManuu (U3NYECKOTO COJEp)KaHUs B
WuTepHeTe, Ha OCHOBE HMEIOMIMXCA 3HAHUH M MyTEM CpaBHEHUS
JOTOJTHUTENbHBIX ~ MCTOYHUKOB  BBIACISATH HMH(POPMALMIO, KOTOpas
SBIIETCS IPOTUBOPEUUBON MIIH MOXKET OBITH HEJOCTOBEPHOI;
UCIIOJIb30BaTh MPH BBHINOJIHEHUH YY€OHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy (PU3MYECKOro COAEpXkaHMs, CIPAaBOYHbIE MaTEpUabI,
pecypcebl cetu HTepHET, BiaieTh NpuéMaMHu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMALIUU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIE NMHCbMEHHBIE U KPATKHUE YCTHBIE COOOIICHMS,
0000mmass wHPOpMANMIO W3 HECKOJIBKHX HCTOYHUKOB (PU3HYECKOTO
COJIep)KaHus, B TOM YHCIE MYOJUYHO TPEIACTABIATH PE3YJIbTaThl
POEKTHOW WJIM MCCIIEOBATENbCKON NEATENbHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM NOHATHIHBIA anmapar Kypca (QU3HKH,
CONPOBOX/IATh BBICTYIUICHUE MPE3EHTALUENH;

IOpU BBINOJHEHUN YYEOHBIX MPOEKTOB U HUCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpeliesTh OOA3aHHOCTH B TPYIINE B COOTBETCTBUU C
NOCTABJICHHBIMU 33/1a4aMH, CJIEJAUTH 32 BBINOJHEHUEM IIJIaHA JACHCTBUN U
KOPpPEKTUPOBATh €ro, aJeKBaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
NEeATENbHOCTh IPYIIIbI, BEICTPAUBAaTh KOMMYHUKATHBHOE B3aNMOJECHCTBUE,
IPOSIBIISiSl TOTOBHOCTD pa3peniaTb KOH(DIUKTHI.

K koniy o0yueHus B 9 Kjacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIb30BaTh TMOHSTHUSI: CUCTEMa OTcuéTa, MaTepualibHas TOYKa,
TPAEKTOPHs, OTHOCUTEIbHOCTh MEXaHWYECKOTO IBMXKEHMS, Aepopmarus
(ympyrasi, MjaacTU4ecKas), TpPEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHUE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJO,
HEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJeOaHus u
BOJIHBI, 3BYK, HH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATrHUTHBIC BOJIHEI,
IIKajga 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U allbHO30PKOCTH,
CHEKTPbl UCITyCKAaHUS U MOTIJIOIIEeHUs, anbda, 0eTa- U raMMa-u3JIy4eHus,
U30TOMbI, IEPHAS] SJHEPTETUKA;

pa3nuyarh SBJICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHENHHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHUE, CBOOOJHOE
NaJICHUE TEJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, pEaKTUBHOE JIBHXKEHHE, KOJeOaTeIbHOE IBIKCHHE (3aTyXarolue W
BBIHYKJICHHBIC KOJI€OaHWs), PE30HAHC, BOJIHOBOE JBUKEHUE, OTpPaKECHHUE
3ByKa, MNPSAMOJIMHEMHOE pacHpOCTPAHEHHUE, OTPAKECHUE WU MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3oKeHUuEe OeJIoro CBeTa B
CIICKTP MW CJOXEHHE CHEKTPaJbHBIX IIBETOB, JUCIEPCHS CBETAa,
€CTECTBCHHAsA PaJMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOrO CIEKTpa
U3JIyYEHUS) 110 ONMUCAHUIO0 UX XapaKTEPHBIX CBONCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3WYECKUX  SBICHUNA B
OKpy’XKarolmeM Mupe (B TOM 4YHCIe (U3HYECKHUE SIBICHUS B IIPHUPO/IEC:
MIPUJIMBBI U OTJIMBBI, IBUKEHUE IUTaHET COJTHEYHOU CUCTEMBI, PEAKTUBHOE
JBWKEHHE JKUBBIX OPraHU3MOB, BOCHPHUSATHE 3BYKOB JKHBOTHBIMHU,
3eMJIETPSACEHUE, CEUCMUYECKUE BOJIHBI, I[yHAMH, 3XO, I[BETa TeI,
ONTUYCCKHE SBJICHHUS B IPUPOJE, OMOJIOTHYECKOE JICHCTBHE BHUIUMOTO,
yIbTPadrOIECTOBOTO W  PEHTTCHOBCKOTO HM3JIyYCHHH, €CTCCTBCHHBIM
paauoaKTUBHBIA (POH, KOCMHUYECKHE JIy4d, PaTUOAKTUBHOE H3ITYyUYCHUE
MPUPOAHBIX MHUHEPAIOB, JECHUCTBUE PAAUOAKTUBHBIX M3IYYEHUN Ha
OpraHu3M YeJIOBEKa), MPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3UUSCKHUX
SIBJICHUM;

OTHUCHIBATh M3YYCHHBIEC CBOMCTBA Tel M (DU3UYECKHUE SBJICHUSI, UCIIOJIB3YS
dbu3uyeckre BENMYMHBI (CpPEeAHsE M MIHOBEHHAs CKOpPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBUKCHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YTJIOBas
CKOpPOCTb, CHWJIa TPEHHWS, CUJIa YIPYTrOCTH, CHUJIA TSHKECTH, YCKOPECHHE
CBOOOJHOrO TMaJCHUS, BEC TeJla, HUMIIYJIbC Tejla, HUMITYJIbC CHJIbI,
MexaHuueckas paboTa M MOIIHOCTb, IOTEHIMAIbHAS DJHEPrusi Tela,
MOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTCHUUAIbHAS HEPrUsl CKATOU
MPYKUHBI, KUHETUYECKAs DJHEPrus, IIOJHAs1 MEXaHWYECKas >SHEPIHs,
MEePUOJ M YacToTa KoJieOaHWM, JUTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTeIb MPEIOMJICHUS CPEbl), MPU OMUCAHUU
MPaBWIbHO TPaKTOBaTh (U3UYECKUN CMBICI HCIOJIb3YEMbIX BEJIUYUH,
0003HaUCHNA W CAWHHIBI (U3UYECKUX BEIWYWH, HAXOAWTH (DOPMYIIHI,
CBSI3BIBAIOIIUE JIAHHYIO (PU3MUECKYIO BEIUYMHY C JAPYTUMHU BEIUIMHAMU,
CTPOHTH TpapuKK U3yUCHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEITUYHH;
XapaKTepru30BaTh CBOMCTBA TeJ, (U3UYECKHE SBJICHUS W TPOIIECCHI,
WCIIOJIb3Ysl 3aKOH COXPAHEHMSI SHEPrUMU, 3aKOH BCEMHUPHOIO TATOTCHHS,
MPUHLMUIT CYNEPHNO3UIMHA CUJI, TNPUHUWIN OTHOCUTEIbHOCTH | 'anmies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHECHUS HUMITYJIbCA, 3aKOHBI OTPAKEHHUS W
MPETIOMJICHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOTO U MAaCCOBOTO YHCE



OpU SJACPHBIX PEAKIUSAX, IPU 3TOM JaBaTh CJIOBECHYI (POPMYIHUPOBKY
3aKOHA M 3aIlMCBIBATh €70 MATEMAaTUYECKOE BHIPAKEHHE;

OOBSCHATH (U3MYECKHE TPOIECChl U CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIIATH
IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTHYECKUX
IaroB ¢ OMOpoil Ha 2-3 M3y4YEHHBIX CBOICTBAa (DPU3MUYECKUX SIBICHHI,
(GU3NYECKUX 3aKOHOB WIJIH 3aKOHOMEPHOCTEH;

pemarb pacy€THble 3adadd  (omMparolmuecs Ha cucreMy u3 23
ypaBHEHHUI), UCTIONB3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 33/Jayd 3alHChbIBaTh KPaTKoe
yCIIOBHE, BBISBIATH HEAOCTAIONIME WM WM30BITOYHBIC JaHHBIC, BHIOMPATDH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE NIl PEIICHHMsI, TPOBOAUTH PAcCUEThl U
OLICHWBATh PEAIUCTUYHOCTh TOJYUYEHHOTO 3HAYCHHUA (PHU3UIECKOU
BEJIMYMHBI,

pacrno3HaBaTh MpoOJEeMbl, KOTOpPbIE MOXKHO PpELIUTh MpPU MOMOIIU
(¢U3UUEeCKUX METOJOB, HCIIOJIb3YSl ONMUCAHHWE HCCIECIOBAHUSA, BBIIACIATH
IpOBEpsieMOE TPEIINONOKEHNE, OIICHUBATh MPABIWIBHOCTh MOPAIKA
NPOBEJCHHUS  HMCCIEJAOBAHMS, JENaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HA0JIIOIEHUH U OBITOB;

OPOBOJUTH OMNBITHI 1O HAOMIONEHUIO (U3MYECKUX SBICHUN WK
¢u3nYecKuX CBOWCTB Ten (M3y4deHHE BTOPOro 3akoHa HproTOHa, 3akoHa
COXPAaHEHHUS HSHEPTUH, 3aBUCUMOCTh TMEpHOAa KoJeOaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIBIX KOJIEOaHUM, MPSIMOIMHENHOE PACIIPOCTPAHEHHUE CBETA,
pasznoxeHue 0ernoro cBeTa B CIEKTpP, M3yYCHHE CBOMCTB HM300pakeHUs B
TUIOCKOM 3epKajie W CBOWMCTB HW300pakKeHHsI MpeaMeTa B coOuparomien
JAuH3e, HAOMIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB HW3IYUYCHUS):
CaMOCTOSITENIbHO ~ COOMpaTh YCTaHOBKY W3 HM30BITOUHOrO Habopa
o0Opy/sOBaHus, ONUCBHIBATH XOJ  ONbITA U €ro  pe3yJbTarThl,
(opMyIHpOBaTh BHIBOIHI;

NPOBOJANUTH MPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaemsis
CpelHee 3HAYCHHE W3MEPSIeMON BeIMYMHBI ((POKYCHOE paccTOsSHUE
cobuparomield JMH3BI), OOOCHOBBIBATH BBIOOP cmoco0a U3MEpPEeHUs
(M3MepUTeNbHOTO Mprbdopa);

NPOBOJNUTH HCCIEAOBAaHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCTIOJB30BAaHUEM TPSAMBIX HW3MEpPEHUU (3aBUCUMOCTb MyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [IBIKEHUU 0O€3 HayalbHON CKOPOCTH, NEpUoja
KoJie0aHUIl MaTeMaTHYEeCKOro MasiTHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yIia OTpaXEHHUsl CBETa OT yrIjla MaJeHHus W yIiia MpeJOMJICHHS OT yria



najieHus): IUJIAHUPOBAaTh HCCIEJOBAaHUE, CaMOCTOSITEIbBHO COOMpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3uYeCKUX BENWYUH B BUJIE TaOmuIl U rpaduKoB, JeJaTh BBIBOJbI IO
pe3ynbTaTaM HCCIICOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MYECKUX BEIMYUH (CpEIaHSISA
CKOPOCTb M YCKOpPEHHME Tella TMpU PaBHOYCKOPEHHOM JBUKCHHH,
YCKOPEHHE CBOOOJHOTO MaJCHHS, XECTKOCTh MPYKHHBI, KOIPPUIIUEHT
TPEHUS CKOJBKCHUS, MEXaHWYecKas padoTa M MOIIHOCTh, YacTOTa M
nepuosi KoneOaHWii MaTeMaTH4eCKOro W TMPYKUHHOTO MAasTHHUKOB,
ONTHYECKass Cuia coOuparonieil JIMH3BI, PAAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPCHUS, CIICIys MPEUIOKEHHON WHCTPYKIIUHU, BBIYUCIISITH
3HAYEHWE BEIMYMHBI U aHATM3UPOBATH MOJYUCHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHU;

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU paboTe ¢ 1abopaTOpHBIM
000opyI0BaHUEM;

pasnuyaTh OCHOBHBIE TIPU3HAKH W3YYEHHBIX (DHU3UYSCKUX MOJETeH:
MaTepHabHasl TOYKA, aOCONIOTHO TBEPIOE TENO, TOYCYHBIA HCTOUYHUK
CBeTa, JIy4d, TOHKas JIMH3a, IJIaHETapHas MOJeJh aToMa, HYKIOHHAs
MOJIeNIb AaTOMHOTO SI/IPa;

XapaKTepHU30BaTh NPHHIMIBI JICHCTBUS H3YYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa HMX ONMUCaHUS (B TOM 4YHCIE:
CIIUJIOMETP, NATYMKUA TIOJIOKCHHS, PACCTOSIHHSI U YCKOPEHHUS, paKeTa,
9XOJO0T, OYKH, TMepucKor, ¢GoToanmapar, ONTHYECKHE CBETOBO/IHI,
CHEKTPOCKON, JO3UMETp, Kamepa BuiabcoHa), HMCHONIb3YsS 3HAHHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HEOoOXoaumble (puznueckue
3aKOHOMEPHOCTH,

WCIIOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTHMUECKUX TMPOIECCOB
OpU pEHIeHUH Y4YeOHO-IIPAKTUYECKUX 3ajad, ONTHYECKHE CXEMbI IS
NOCTPOEHUS U300PAKEHUI B IIIOCKOM 3€pKajie U cOOMparouei JIMH3E;
NPUBOAUTH  TNPUMEpPHl  (HAXOIWTh  WH(OpMAIMI0O O  TpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MYECKUX 3HAHUNW B TOBCEIHEBHOMN
KU3HU U1 oOecrieueHrs 6€301acHOCTH MpU oOpalleHur ¢ mpudopaMu H
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COOJFOACHUS
HOPM SKOJIOTHYECKOTO TTOBEJCHUS B OKPY KAIOIIICH CpeIe;

OCYIIECTBIATh TMOUCK WHGOpMaUK  (U3UIECKOTO COACPKAHUS B
HuTepHeTe, caMoCTOSATENBHO (HOPMYIHPYs MOUCKOBBIN 3aMpoC, HAXOAUTh



NYTH ONpeesieHUs] JOCTOBEPHOCTH IMOJy4eHHON MH(OpMAIMK Ha OCHOBE
UMEIOIUXCS 3HAHUN U JOIIOJHUTEIIBHBIX UCTOYHUKOB;

UCIOJIb30BaTh MPHU BHIIIOJIHEHUH YYEOHBIX 3aJaHUl HAyYHO-TOMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOrO0  COJEpKAHMs, CIPABOYHBIE MaTepHUabl,
pecypcel cetu MIHTEpHET, BlianeT NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeodpazoBaHusl UHGOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE NMUCHMEHHbBIE U YCTHBIE COOOIICHHS HAa OCHOBE
uH(pOpMaIM W3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COJEp KAHMS,
nyOIMYHO TPEACTABIATh PE3yIbTaThl MPOSKTHOM MIIM UCCIIEI0BATENbCKON
NEATEIbHOCTH, IIPU  OTOM TPAaMOTHO  MCIOJIB30BAaThb  H3yYCHHBIN
NOHATUMHBIN anmapar HM3y4yaeMoro pasjena (U3MKH U CONPOBOXKAATH
BBICTYIUIEHHE Mpe3eHTaluell ¢ Y4€ToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHnoBanue pasjienoB u (uudposrbie)
Konrtpoubnbie | IIpakTnueckue
n/m | TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Pa3nes 1. ®usnka u e€ posib B NO3HAHUM OKPY/KAIOIIEr0 MHPA
bu6mmoreka [IOK
1.1 o - 2
MSHIE - HayKa © Ipupoe https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
VISHHCCIHE BETTHAMHBL https://m.edsoo.ru/7f416194
13 EcTecTBeHHOHAy4HBIN METO/ ) 1 bubnumoreka [IOK
' [MO3HAHUS https://m.edsoo.ru/7f416194
Wroro no pazneny 6
Pa3nea 2. IleppoHavyaabHbIe CBEACHHS O CTPOCHHH BelleCTBA
bu6mmorexa [IOK
2.1 C 1
TpOCHHe BeeeTsa https://m.edsoo.ru/7f416194
)9 JBr>kKeHre U B3aMMOICIICTBHE ) 1 bu6mmorexa [IOK
' Y4aCTHUI] BeIleCTBa https://m.edsoo.ru/7f416194
’3 ArperaTHbl€ COCTOSIHUS ) bub6numorexa [IOK
' BELIECTBA https://m.edsoo.ru/7f416194
Hroro no pasaeny 5

Paznen 3. /IBuskeHune U B3auMo/ieiicTBHE TeJl

3.1

Mexannueckoe IBUKEHUE

bubmuoreka [JOK
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

bu6mmoreka [IOK

3.2 Muepuus, macca, IIOTHOCTE 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Crna. Bupt cun 14 2 https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, XKUAKOCTEH M Ta30B
aBiienue. Ilepenaua
4.1 I[aBJ'IeHI/IH TBE ) SMI/I TeJIaMH 3 bubmmorera [TOK
' a P ’ https://m.edsoo.ru/7f416194
JKHJKOCTSIMH U Tra3aMH
bu6mmorexa [IOK
4.2 5
JlaBaeHHE KHIKOCTH https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.3 ATMocdepHOe aBIeHHE 6 https://m.edsoo.1u/7f416194
44 JlelicTBUE KUJIKOCTH U Ta3a HA 7 3 bu6mmorexa [IOK
' NOTPYKEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 5. Pabora u MOIIHOCTL. JHEPrus
bu6mmoreka [IOK
> Pabora n mompocTs 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
52 11 5 1
POCTHIC MEXAHIEMBIL https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
. M 4 1
33 CRAMACCRaN JHeprit https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 12



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

[10 ITPOI'PAMME




8 KVIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHnoBanme pa3uesion (undposbie)
Kontpoasnbie | IlpakTnueckue
n/m | W TeM NPOrpamMmmMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3pean 1. TenioBblie IBJICHUSA
11 CrtpoeHue u CBOICTBa 7 bubnmoreka [JOK
' BEIECTBA https://m.edsoo.ru/7f4181ce
bu6mmorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOECCht https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Paznen 2. DiiekTpryeckrue 1 MAarHUTHbIE SIBJIEHUS
DJIEKTPUUYECKUE 3apsiIbl.
2.1 3a SI)KIG)HHBIG Tenarp)l I/IIIX 7 1 bubmorexa HOK
' P o https://m.edsoo.ru/7f4181ce
B3aUMOJICCTBHE
29 ITocTosiHHBIN 20 1 7 bubmuorexa [JOK
' 3JIEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
2.3 MarsuTtHbIC SIBICHUS 6 1 1.5 bubmorexa I[IOK
https://m.edsoo.ru/7f4181ce
)4 DJIIEeKTpOMarHuTHas 4 bubnuorexa [JOK
' AHAYKLIAS https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO
- 68 3 14.5

YACOB I10 [TPOTPAMME



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 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHnoBanme pa3uesion (undposbie)
Kontpoasnbie | IlpakTnueckue
n/m | W TeM NPOrpamMmmMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexannueckue siBJICHUSA
11 MexaHn4ecKoe ABMKCHHE 10 | bu6mmorexa [JOK
' M CIIOCOOKI €T0 OIMHCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
1.2 BzaumoneiicTBue Ten 20 1 3
8 https://m.edsoo.ru/7f41a4a6
bu6morexa [JOK
1.3 3aKOHBI COXpPaHCHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Pa3pen 2. Mexann4deckue Ko0J1e0aHUA U BOJIHEI
bub6muoreka [IOK
2.1 MexaHn4deckue KoeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
59 MexaHH4ecKHe BOJIHEI. g | 3 bu6morexa [JOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3nes 3. DjieKTpOMarHuTHOE 10JI€ ¥ 3J1eKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 ) bubnuorexa [JOK
' 3JIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 6
Pa3nen 4. CBeToBbIE ABJIEHUS
4.1 3aKOHbI PacpOCTPaHCHUS 6 2 bubmuorexa [JOK



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

CBETa https://m.edsoo.ru/7f41a4a6
49 JIMH3BI ¥ oNTUYECKHE 6 3 bubmuorexa [JOK
' prOOpHI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue O6enoro cBera 3 ) bubmnoreka LJOK
' B CIIEKTD https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3pen 5. KBaHTOBLIE SIBJIEHUSA
Hcnyckanue
51 HYCKATHE T . 4 1 bubmuoreka [JOK
' HOTJIOMICHHE CBET https://m.edsoo.ru/7f41a4a6
aTOMOM
bu6mmoreka [JOK
. 1
32 CTpoenue atomnoro spa 6 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
. 1
>3 Fnepubie peakiui / https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3znen 6. [loBTopuTe1bH0-00001IA0IMH MOLYJT
IToBTOpeHue u 0000IICHHE
6.1 o pagzﬂ: ca H 9 ) bubmuoreka [JOK
' CONEPH yp https://m.edsoo.ru/7f41a4a6
¢buzuku 3a 7-9 knacc
Hroro no paszneny 9
OBIIEE KOJIMYECTBO
- 102 27

YACOB I10 ITPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTtpoJbHble
padoTsbI

IIpakTHyeckue
padoThI

JlaTa
H3YYeHH S

DJIeKTPOHHbIE
uugpoBbie
o0pa3oBaTe/bHbIE

pecypcebl

®dusuka — HayKa O IpUpPOJE.
SIBneHus npupoabl

dusnueckue aBiIeHUA

Ou3nuecKue BETUUNHBI U UX
U3MEpEeHHe

Ypok-uccienoBaHue
"N3mepenue oobema
YKUJKOCTH U TBEpAOro rena."

MeTo b1 HayYHOTO TTO3HAHUA.
Onucanne Ppu3nyecKux
SIBJICHUH C TIOMOIIBIO
MoJIeNeH

bu6mmoreka [{OK
https://m.edsoo.ru/ff09f72a

Ypok-uccienoBanue
"[IpoBepka runoTe3bl:
JAIBHOCTH MOJETA IapUKa,
MYyIIEHHOTO TOPU30HTAIBHO,
TeM OOoJbIIIe, YeM OOJIbIIE
BbICOTA ITycKa"

Ctpoenue BemecTBa. OMbITHI,
JTIOKa3bIBAIOIIUE TUCKPETHOE
CTpOEHHE BEIIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a



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

bu6mmoreka [{OK

8 BIDKEHHUE YaCTHII BEIECTBA
a HBet https://m.edsoo.ru/ff0a013e
VYpok-uccnenopanue «OueHka
9 JIMaMeTpa aToMa METOJIOM
PAIOBY»
10 ArperaTHble COCTOSIHUS
BEIECTBA
Oco0OeHHOCTH arperaTHbpIX
cocrossuuii Boael. O000IIEeHNE
1 N bubmuoreka [JOK
paseiy https://m.edsoo.ru/ff0a0378
«IlepBoHaUaNbHBIE CBECHUS
0 CTPOEHUH BEIIECTBA»
Mexanunueckoe OABMKEHHUE.
12 PaBHomepnoe u bubmorexa LIOK
p https://m.edsoo.ru/ff0a05¢c6
HEpPaBHOMEPHOE JIBIKECHHE
13 Cxopocts. Equnuiibt bubmuorexa [JOK
CKOPOCTH https://m.edsoo.ru/ff0a079¢
14 Pacuet nmytu u BpemeHu bubmmorexa [IOK
JIBUKCHUSA https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — mepa bubnuoreka [IOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
IImoTHOCTH BemiecTBa. Pacuer
16 Macchl ¥ 00bEMA TeJIa IO €ro bubmorexa HOK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlaGopaTtopHnas pabota
17 «Onpenenenue MIOTHOCTH
TBEPAOTO TEIay
18 Pemenue 3agau mo reme bu6mmoreka [IOK



https://m.edsoo.ru/ff0a013e
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

"TTnotHOCTH BemecTna"

https://m.edsoo.ru/ff0al23c¢

19

Cuiia Kak XapakTepuUCTUKa
B3auMoaercTBus Tei1. Cua
ynpyroctd. 3akoH ['yka

20

JlaGopaTopHnas pabota
«M3y4yeHne 3aBUCUMOCTH
pactsbxeHus (nepopmarin)
IIPYKUHBI OT IPUJIOKEHHON
CHIIBD»

21

[[SIBneHue Tsrorenus. Cuiia
TSKECTU

22

CBs13b MEXTy CHUIJION TSIKECTH
1 Maccoi Tena. Bec Tena.
Penrenue 3amad mo reme
"Cuna Tsxectn"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al778

23

Cuna TsKecTH Ha Ipyrux
maHeTax. Pusnyeckue
XapaKTEPUCTUKH IIJIAHET

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0al1502

24

Hsmepenue cwi. lunamomerp

Bbubmmoreka [JOK
https://m.edsoo.ru/ff0al8cc

25

Bec Tena. HeBecoMocTh

bubmnoreka [IOK
https://m.edsoo.ru/ff0al 778

26

CrnoxxeHue AByX Cul,
HaIlpaBJIEHHBIX 10 OJJHOMI
npsimoid. PaBHOIeHiCTBYIO1IIAs
cui

bubmnoreka [IOK
https://m.edsoo.ru/ff0ala70

27

Pemrenue 3agad mo reme
"PaBHonelicTByrOMIast cri"



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

Cuna TpeHus u €€ BUIBI.

Bbu6morexa [JOK

28 Tpenue B npupoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGoparopHas paboTa
«3y4yeHune 3aBUCUMOCTH

29 CHUJIBI TPEHUS CKOJIBKEHUS OT bubmmorexa [JOK
CHJIBI IABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOLIUXCS
MOBEPXHOCTEI»

Pewenne 3anau Ha

30 ompeiesieHue
PaBHOACHCTBYIONIIEH CHJITBI
Pemenue 3amay no Temam:

31 «Bec Tenay, «I'padpuueckoe bubnuoreka [IOK
nu3zo0paxenue cuimy, «CHIb, https://m.edsoo.ru/ff0alde0
«PaBHOAECHCTBYIOIIAST CHIDY
KonTponbHas pabora no
TemaM: «MexaHnueckKoe

1 IBIKEHHE), «Macca,

IJIOTHOCTBY, «Bec Tenay,
«I"paduueckoe nzodpaxeHue
cuy, «CHie»

Hasnenune. CriocoObl

33 YMEHBILEHUS U YBEJIUYECHUS bubmmorexa LOK

https://m.edsoo.ru/ff0a20a6
JTaBJICHUS
JlaBienue raza. 3aBUCUMOCTD
34 aBJIEHM ra3a oT 00bEMa, bubmorexa HOK
https://m.edsoo.ru/ff0a2376
TEMIEPaTypPhl
35 [lepenava naBneHus bubnuorexa [JOK

TBépI[BIMI/I TCJI1aMU,

https://m.edsoo.ru/ff0a25b0



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

SKUIKOCTSIMH U ra3aMu. 3aKOH

[Tackans
JlaBineHue B )XUIAKOCTH U rase,
36 BBI3BAHHOE JICCTBUEM CHIIBI bubmmorexa LIOK
A https://m.edsoo.ru/ff0a2718
TSOKECTH
Pemenue 3agau no reme
37 «JlaBneHue B )KUAKOCTU U bubmrorexa LIOK
g https://m.edsoo.ru/ff0a2826
rase. 3akoH ITackams»
bu6nmmoreka [IOK
38 Coo0
OODIIAIOTIHECA COCY B https://m.edsoo.ru/ff0a2970
bubmuoreka [JOK
39 r i
HAPABIIMHECKIH Tipece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopiineBoi
JKUIKOCTHBIM HAcOC
A1 ATtMocdepa 3emnu u bubnuorexa [JOK
MIPUYUHBI €€ CYIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
4 Bec Bozmyxa. AtmochepHoe bubnmorexa [JOK
JIABJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHoro bubnunorexa [JOK
nasienus. Oneit Toppuuesn https://m.edsoo.ru/ff0a2dag
3aBUCHMOCTH aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI Ha, bubnrotexa LIOK
A 8 https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOps
bapomeTp-anepon.
45 ATI?VIOC(bep Hoep aBJICHHE Ha bubmmorera LIOK
p A https://m.edsoo.ru/ff0a2fc4
pa3IMYHBIX BBICOTAX
46 Pemenue 3agad mo reme "

ATtmocdepHoe naBieHue"



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

47

JlelicTBrE KUJIKOCTHU U Ta3a HA
MOTPY>KEHHOE B HUX TEJIO.
ApxumeznoBa cuiia

bubmnoreka [IOK
https://m.edsoo.ru/ff0a3276

48

JlabopaTtopHnast pabota
«Onpenenenue
BBITAJIKMBAIOIICH CHJIEL,
JIEUCTBYIOILIECH HA TEJO,
MOTPY>KEHHOE B KUIKOCTB)

bubmoreka [JOK
https://m.edsoo.ru/ff0a33fc

49

JlabopaTtopHnast pabota 1o
teMme «ccienosanue
3aBUCHMOCTH Beca Tejia B
BOJIE OT 00BEMA MOTPYKEHHOM
B )KHJIKOCTb YaCTH Tellay

Bbubmorexa [JOK
https://m.edsoo.ru/ff0a3514

50

II;maBanue Ten

bubmnoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTtopHnast pabota
"KoHcTpynpoBanue
apeoMeTpa Win
KOHCTPYMPOBAHUE JIOJIKU U
omnpeaeneHue eé
Ipy30H0IbEMHOCTH"

52

Penrenue 3amad mo reMam:
«ITnaBanue cymos.
BosnayxomnnaBanuey,
«JlaBneHue TBepIbIX TET,
JKHJKOCTEH U Ta30B)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3654

53

KoHnTtponbHas pabora 1o Teme
«/laByieHue TBEPIBIX TEI,
KHUJIKOCTEH U Ta30B»



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

bu6mmoreka [{OK

54 MexaHuueckas paborta
p https://m.edsoo.ru/ff0a3f82
55 MomHocTth. EquHuIs! bu6mmoreka [IOK
MOIITHOCTH https://m.edsoo.ru/ff0a3{f82
VYpok-uccnenosanue "Pacuér
56 MOIIIHOCTH, Pa3BUBAEMOM MpH 1
IMOABEME 10 JIecTHHUIE"
57 IIpocteie MexaHu3Mbl. Poiyar.
PaBHOBecue cuit Ha peruare
Peryaru B TexHuke, ObITY U
58 npupoe. JlaboparopHas 0.5 bubnuoreka [IOK
pabota «MccnenoBanue ' https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHSI pblyara
Penrenue 3amad mo teMe
59 «YcII0BHA paBHOBECHS bubmmorexa [TOK
p https://m.edsoo.ru/ff0a48a6
pbIyara»
KoaddummenT moneznoro
JNEUCTBUS MEeXaHN3Ma.
60 JlaGopaTopHnas pabota 0.5
«3mepenue KII/] HakinoHHOM
ITOCKOCTH
61 Pemenne 3aa4 1mo Teme Bbu6mmoreka [JOK
"Pabora, momuocTh, KITJ[" https://m.edsoo.ru/ff0a4c48
Mexanuyeckas SHEprusi.
62 Kunetnueckas u bubnnorexa [IOK
https://m.edsoo.ru/ff0a4252
MOTEHI[HATbHAS YHEPTUs
63 3aKOH COXpaHEHUs bubnuoreka [IOK

MEXaHUYECKOH OHEPIruun

https://m.edsoo.ru/ff0a4360



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIIEpUMEHT IO TEME
"DKCepUMEHTAIbHOE
OnpeAciCHUE U3MEHEHUS
KUHETUYECKON 1
MOTEHI[MATbHOM SHEPIUU NpU
CKaTBIBaHHMH TeJIa MO
HaKJIOHHOM IJIOCKOCTH"

65

KonTponbsHas paboTa no teme
«PaboTa 1 MOLITHOCTB.
OHeprus»

66

PesepsHslit ypok. Pabora ¢
TEKCTAMH 110 TEME
"MexaHndeckoe aBrKeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adeeb

67

PesepHblit ypok. Pabora c
TekcTtamu 1o Teme "JlaBneHue
TBEPABIX TEN, )KUIAKOCTEN U
razoB"

Bbubmmoreka [JOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHblit ypok. Pabora c
TekcTamu 1o teme "Pabora.
MormtHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

68

12



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

8 KVIACC

Kosaun4vecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undponbie
Tema ypoka Kontpouasnsie | IIpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIEC
padoThI padoThI
pecypchl
OCHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIAPHO-KUHETUYECKON | bu6nuorexa LIOK
TEOPHUH U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
) Macca u pazmep aTOMOB U 1
MOJIEKYJI
Mopaenu TBEpIOTO, JKUAKOTO U
3 razoo0pa3Horo coc;Tos{HHﬁ 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0a540e
BEILECTBA
OObsicHEeHHE CBOMCTB
TBEPIOTO, JKUIAKOTO U
4 ra3zo000pa3HOro COCTOSTHUM |
BEII[ECTBAa Ha OCHOBE
MOJIOKEHUH MOJIEKYJIIPHO-
KMHETHUYECKOUN TEOpUHU
5 Kpucrannuueckue u | bu6mmoreka [JOK
aMmop(QHbIC Tea https://m.edsoo.ru/ff0a5800
CmauuBaHue u
6 KaWUISIPHOCTh 1 bubmorexa OK
p i https://m.edsoo.ru/ff0a5530
IToBepXHOCTHOE HATsKEHUE
7 TennoBoe pacupeHue u 1 bubnuorexa [JOK

CXKXaTuc

https://m.edsoo.ru/ff0a5a26



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

Temmnepatypa. CBs3b

BBIACIIAICMOT'O UM IIPpU
OXJIAXKXKIACHHUH

8 TeMIepaTypbl CO CKOPOCTHIO
TEIJIOBOI'0 ABMXKCHHMS YaCTHIL
BayTpenuss saeprus.
9 CHZCE6I>I 1/13MeHepH1/m bubmorera [IOK
N https://m.edsoo.ru/ff0a5¢c60
BHYTPEHHEHN YHEPTUU
10 Buape! renonepenaun bubmorexa [IOK
https://m.edsoo.ru/ff0a6412
VYpok-koHpepeHuus
"IIpakTHueckoe
1 HCIIOJIb30BAHNUE TEILIOBBIX bu6mmorexa [JOK
CBOMCTB BEIIIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHUaJioB B LEIAX
sHeprocoOepekeHus"
12 KoauyaecTBO TEILIOTHI. bu6mroreka [JOK
VY nenbHas TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHUE TEIJIOBOTO
13 Oamanca. TermmooOMeH u bubmorexa HOK
https://m.edsoo.ru/ff0a7088
TEIJIOBOE paBHOBECHE
JlaGopaTopHnas pabota
"UccnenoBanue ABJICHUS
14 TEII000MeHa Npu bubmmorexa HOK
. https://m.edsoo.ru/ff0a6a98
CMCIIMBAaHUH XOJIOIHOHN U
ropsiuei Bojb1"
Pacuer xonmyecTBa TEMIOTHI,
HEOOXOIMMOTO ISt
15 HarpeBaHus Tena u



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

JlaGopaTtopHnast pabota

16 "Onpenenenue yaeaIbHOU bubnmorexa HOK
p y " https://m.edsoo.ru/ff0a6bb0
TEIIOEMKOCTH BEIECTBA
17 DHeprus ToIMBa. Y aenbHas bubnmorexa [JOK
TETJI0Ta CTOPAHUS https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEepaAEBaHUE
18 KPUCTAIUINYECKHUX TEII bubnmorexa [IOK
p ' https://m.edsoo.ru/ff0a71d2
VY nenpHas TEIUIOTA IJIaBIIEHUS
JlaGopaTopHnas pabota
19 "Onpenenenue yaeaIbHON bubmorexa LOK
p y " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IJIaBJIEHUS IbOa
20 [TapoobpazoBanue u bubmuoreka [IOK
KoHeHcanus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aeapuas temnora
napooOpa3oBaHUs U
21 KOH/EHCAINU. 3aBUCUMOCTD bubmorexa [IOK
' https://m.edsoo.ru/ff0a786¢c
TEeMITepaTypbl KUTICHHS OT
aTMOC(hEepHOTO JTaBJICHUS
BnaxnocTs Bo3ayXxa.
JlaGopaTopHas paboTta
2 "o I;ZIGJ'II;HI/IG P bu6mmoreka [JOK
p . https://m.edsoo.ru/ff0a7628
OTHOCHUTEIBHON BIAXKHOCTHA
BO3ayXxa"
Pemrenue 3agad Ha
23 OnpeJieTICHUE BIAKHOCTH
BO3/IyXa
24 [IpuHIHIBI paOOTHI TETIIOBBIX

neurareneil. [Tapopas



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

TypOuHa. /IBurarens
BHYTPEHHEI0 CrOpaHUs

25

KII/I TermoBoro aBuraTess.
TernmoBble ABUTATENN U
3alUTa OKPYKAIOIICH CPeIbl

bub6auoreka 1IOK
https://m.edsoo.ru/ff0a7c7¢

26

3aKkoH COXpaHCHHA U
IMpCBpalICHUA O HCPIruu B
TCIUIOBBIX IIpoHeccax

27

[ToaroroBka Kk KOHTPOJIBHOU
pabote mo Teme "TemmoBbie
seienns. Msmenenue
arperaTHbIX COCTOSIHUI
BemecTna"

bubmnoreka LIOK
https://m.edsoo.ru/ff0a83{2

28

KonTponbhas pabota no teme
"TermnoBele SIBICHUA.
H3meHeHune arperaTHbIX
COCTOSIHHH BerrecTna"

bub6aunoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Dnektpuzanus Ten. [[Ba pona
JIEKTPUICCKUX 3aPSI0B

30

Ypok-uccnenoBaHue
"DnexkTpuszanus Tea
WHJIYKIUEN U TIPU
COTNPUKOCHOBEHUU"

31

BzaumopeiicTBue 3apsyKeHHBIX
ten. 3akoH Kynona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DJIEKTPUUYECKOE TOJIE.
HanpspbkeHHOCTh
ANEKTPUYECKOTO MOJISL.

bub6nunoreka I[IOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

[IpuHnun cynepno3unun
BJIEKTPUYECKUX TTOJIEH

Hocurenu snekrpuyeckux

33 3apsA0B. DiIeMEHTapHBIN
3apsia. CtpoeHue atoma
[IpoBOAHMKY U ANDIIEKTPUKHU.
34 3aKoH COXpaHEHUs bubmorexa HOK
P https://m.edsoo.ru/ff0a8ef6
AIEKTPUUECKOTO 3apsiaa
Penrenue 3amaud Ha
. bu6mmoreka [IOK
35 MPUMEHEHUE CBOICTB
https://m.edsoo.ru/ff0a90cc
3JIEKTPUUYECKUX 3apsI0B
DNEeKTPUYECKUN TOK, YCIOBUS
16 €ro CyIIeCTBOBAHHUSI. bubnuorexa [JOK
W cTOYHUKY 3IEKTPUYECKOTO https://m.edsoo.ru/ff0a95a4
TOKa
37 JleficTBUS 3IEKTPUUECKOTO bubnuorexa LIOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypok-uccienoBaHue
13 "JleficTBHE IEKTPUUYECKOTO |
M0JISl HA POBOTHUKHU U
JUJICKTPUKH"
39 ONEKTPUYECKUH TOK B bub6nuorexa [IOK
MeETajllIaX, JKUJKOCTIX U ra3zax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYecKas 1emnb U €&
COCTaBHbIEC YaCTH
Cuna toka. JlabopaTopHas
| bu6mmorexa [JOK
41 pabora "U3mepenue u 0.5

peryiaupoBaHue CUJIbl TOKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

42

DNEeKTpUUECKOe HaMpsKEHHE.
BoasT™metp. JIabopaTopHas
pabora "M3mepenue u
pEryJaupoBaHUe HANPSIKEHUS "

0.5

bub6nuoreka IIOK
https://m.edsoo.ru/ff0a9¢e14

43

ConpoTuBieHue MPOBOAHHKA.
VY nenpHOE CONPOTHUBIICHHE
BEILIECTBA

Bbu6morexa [JOK
https://m.edsoo.ru/ff0aa738

44

JlaboparopHas paboTa
"3aBUCUMOCTD
ANEKTPUUIECKOTO
COIPOTHBIICHUS IPOBOTHUKA
OT €ro JJIMHBI, TUIOIa 1N
MOTIEPEYHOr0 CEUCHHUS U
Marepuana"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTH CHJIBI TOKA OT
HarpsokeHus1. 3akoH Oma ayis
y4acTKa [enu

bu6mmorexa [JOK
https://m.edsoo.ru/ff0aad4a

46

JlabopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT CONMPOTUBIICHUS
pe3ucTopa U HaNpsHKEHUs Ha
pesucrope"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0aa04e

47

IlocnenoBarenpHOE U
napajuieIbHOE COSTUHEHUS
HpOBOJIHI/IKOB

48

JlaGoparopHas paboTa
"IIpoBepka mpaBuiia
CJI0’KEHHUsI HANIPSKEHUH ITpU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aaa58



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58

MOCJIEI0BAaTEIbHOM
COETMHEHUH JIBYX
pe3ucTopon”

JlabopaTtopHnast pabota
"IIpoBepka nmpaBuiia AJisi CHIIbI

bu6mmorexa [JOK

49 TOKa IIPU NapajuieIbHOM https://m.edsoo.ru/ff0aadle
COEJIMHEHUH PEe3UCTOPOB"
Pemenue 3anau Ha

50 npuMeHeHue 3akoHa Oma s bubnuorexa [IOK
Pa3IAYHOTO COEAUHEHUS https://m.edsoo.ru/ff0aaf8a
IIPOBOJHUKOB
PaboTa 1 MOUTHOCTD

51 JIEKTPUYECKOTO TOKA. 3aKOH Bubmmorexa LIOK

https://m.edsoo.ru/ff0ab124

[xoyna-Jlenna
JlaGopaTopHnas pabota

5 "OnpezneneHue paboThl U bu6nuorexa LIOK
MOII[HOCTH 3JIEKTPUUECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DneKTpUYecKue Henu 1

53 MOTPEOUTEIIN DIICKTPUUECKOU bubnuoreka [IOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka K KOHTPOJIBHOM
pabote 1o Teme
"DyIeKTpUYECKUE 3apsiabl. BuGmiorexa LOK

54 3apsKEHHBIE TENIA U UX

B3aUMOJIEVCTBUS.

[TIoCTOSIHHBIN 3JIEKTPUYECKUI

TOK"

https://m.edsoo.ru/ff0abd2¢



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

KonTponbHas pabota no teme
"DneKTpuuecKue 3apsabl.
3apsKeHHbIE Tella U UX

bubaunoreka 1HOK

55 .

B3aMMO/JICHCTBHUS. https://m.edsoo.ru/ff0abea8
I1oCTOSTHHBIN 3JIEKTPUYECKUI
TOK"

56 ITocTostHHBIC MarHUTHI, UX
B3aMMO/ICHCTBHUE
Ypok-uccnenoBaHue
" " bu6mmorexa [JOK

57 N3yuenue noneun 1

" https://m.edsoo.ru/ff0ac3d0
MMOCTOSIHHBIX MarHUTOB
MarxautHoe 1ojie. MarauTHoe
bubmuoreka [{OK
58 1ojie 3eMJIM U €ro 3HaUYCHHUE
https://m.edsoo.ru/ff0acOba
IUIS SKU3HU Ha 3eMiie
OnbIT OpcTeaa. MarautHoe

59 I10JIE IIEKTPUYECKOT0 TOKA bu6nuorexa LIOK
MarsuTHoe 10Jj1e KaTylIKy ¢ https://m.edsoo.ru/ff0ac1d2
TOKOM
[Ipumenenue
3JIEKTPOMArHUTOB B TEXHUKE.

60 JlaGopatopHas paboTa 0.5 bub6nuorexa LIOK
"HU3yueHue neicTBus ’ https://m.edsoo.ru/ff0ac74a
MAarHuTHOTO II0JIS Ha
MIPOBOJIHUK C TOKOM"

DIIEKTPOABUTATEH
IMOCTOSHHOT'O TOKa.
bu6mmorexa [JOK
61 Hcnonw3oBaHue
" https://m.edsoo.ru/ff0ac86¢
3JIEKTPOJIBUTaTeNe B

TEXHUYECKUX YCTPOMCTBAX U



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

Ha TpaHcnoprte. JlaboparopHas
pabora "KoHcTpynpoBaHue u
n3y4deHue paboThl
3JIEKTpoABUTATENS "

62

OneiTel @apanes. 3aKoH
3JIEKTPOMATrHUTHOMN
uHaykiuu. [paswio Jlenna

63

Dnekrporerepatop. CriocoOb
HIOJTY4EHHS DIIEKTPUIECKON
SHEPruM. DIEKTPOCTAHIIUU HA
BO300HOBJISIEMBIX UCTOYHUKAX
SHEpPTrUn

64

[ToaroroBka Kk KOHTPOJIBHOU
pabote mo Teme
"DyeKTpUUECcKUe 1
MarHHUTHBIE SIBICHUA"

65

KontposbHas paboTa mo Teme
"DnexTpuueckue u
MArHUTHBIE SIBJICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

66

PesepHbIii ypok. Pabora ¢
TeKkcTaMu 110 TeMe "TermioBrie
sBjeHus"

bubmnoreka LIOK
https://m.edsoo.ru/ff0acc5e

67

PesepsHsliit ypok. Pabora ¢
TEKCTaMU I10 TEME
"IToCcTOSIHHBIN JIEKTPUUECKUI

n

TOK

bub6muoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

PesepsHblit ypok. Pabora ¢
TEKCTaMH II0 TEME
"MarauTtHble IBlIeHU"



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

OBILEE KOJIMYECTBO YACOB
I10 ITPOITPAMME

68

14.5




9 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBIE
Ne Hara undposbie
Tema ypoka Kontpoabsubie | IlpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIEC
padoThI padoThI
pecypcsbl
1 MexaHuueckoe IBUKEHHE. |
MarepuanbHasi TOuKa
Cucrema orcyera.
2 OTHOCUTENBHOCTH 1 bubamorexa [TOK
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JIBHKEHUS
3 PaBHOMEpHOE NpsAMONIMHENHOE | bubnuoreka [IOK
IBYOKCHUE https://m.edsoo.ru/ff0ad19a
HepasaomepHnoe
4 IIPSIMOJIMHEVHOE JBUKEHUE. 1
CpenHsis U MTHOBEHHAs
CKOPOCTh
IIpssmonuHerHOE
5 ABHOYCKOPEHHOE JIBUKEHUE 1 Bu6mmorexa [IOK
P yCROp ) https://m.edsoo.ru/ff0ad8d4
VYckopenue
CKOpOoCTh MPSAMOJUHEIHOTO
6 PaBHOYCKOPEHHOTO JIBH)KCHUS. 1
I'paduk ckopocTu
JlaGopaTtopHnast pabota
"OmnpeneneHne yCKOpeHus Tea
bub6anoreka [IOK
7 MIPU PAaBHOYCKOPEHHOM 1 1

IBUKEHUH 110 HAKJIOHHOM
miockoctu"

https://m.edsoo.ru/ff0adb18



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

CB00OOHOE ITaJIEHHE TEI.

8 OmnbiTel ["anmnest
PaBHOMEpHOE ABMXKEHUE 110
9 okpyxHocTu. [lepuon u yacrora bubnuoreka [IOK
obparenus. Jluneitnas u https://m.edsoo.ru/ff0ael76
yIJIOBasi CKOPOCTH
10 LlentpocTpemMuTenbHOe
YCKOpEHUE
1 I1epBb1it 3akoH HbroTOHA. bubnuorexa [JOK
Bekrop cuibr https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnuoreka LIOK
PaBHOelicTBYIOIIAs crta https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroTOHA. bu6nuorexa [IOK
Cynepniozunus cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1ad Ha MpUMEHEHHE bub6mnoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bubnuorexa [IOK
15 Cuna ynpyroctu. 3axou I'yka httos://m.edSO(])_.[ru/faneca2
16 Pemenne 3amau mo teme «Cuna
YOPYTOCTH
JlaboparopHas paboTa
17 «Onplc)az[e?iHne I:ICS:TKOCTI/I bubmmorexa LIOK
https://m.edsoo.ru/ff0aee28
PYKUHBD)
bubnuorexa [JOK
18 Cuna Tpenus ht‘gps://m.edSO(])_.[ru/fanﬂ 38
19 Pemenue 3agau no reme «Cuna bubmuoreka [{OK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopaTopHnas pabota bubmuorexa [JOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26

"Onpenenenne ko3P uUineHTa
TPEHHUSI CKOJIbKECHHS"

https://m.edsoo.ru/ff0af8be

Pemenue 3agay mo reme

bu6mmoreka [JOK
21 "3akonsl HetoToHa. Cuna
. https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuna TpeHus
Cuna TSKeCTU U 3aKOH
2 BCEMHUPHOI'O TATOTCHHUS. bu6nuoreka [IOK
YckopeHnue cBOOOIHOTO https://m.edsoo.ru/ff0af044
TaJICHUs
Ypok-koupepennus "JIBuxeHue
2 T€J BOKPYT I'PaBUTAI[MIOHHOTO
uentpa (CosiHeUHasi CUCTEMA).
l'amakTukn"
Pentenue 3anau mo teme "Cuiia
24 TSKECTH U 3aKOH BCEMUPHOTO bubmorexa [IOK
" p https://m.edsoo.ru/ff0af5f8
TATOTEHUS
)5 [IepBas kocMHuueckast CKOPOCTb. bubmuoreka [IOK
HeBecoMocTh u neperpysku https://m.edsoo.ru/ff0af33¢c
PaBHOBecue MaTepuaIbHON
TOYKH. AOGCOTIOTHO TBEPAOE
26 Teso. PaBHOBECHE TBEPOTO bubmorexa HOK
' .. \,p https://m.edsoo.ru/ff0afe36
TeJa C 3aKPEIIEHHOM OChIO
BpaleHus
27 MowmeHT cwibl. LleHTp TsbkecTn
Pemienue 3amay 1o teme
28 "MowmenT cuibl. L{eHT bubmmorexa [IOK
| ’ p https://m.edsoo.ru/ff0b02b4
TSOKECTH
29 [ToaroroBka Kk KOHTPOJIBHOU bubnmorexa [[OK



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4

pabote mo Teme "MexaHnueckoe
nBIKeHue. Bzaumonenctaue

TCII

https://m.edsoo.ru/ff0b0408

KonrponsHast pabora o Teme

30 "MexaHU4YecKoe TBUKECHHE. Bubmmorexa LIOK
. https://m.edsoo.ru/ff0b06ec
B3aumopetictBue ten"
Nmnynec Tena. UMyasc CUibL.

31 3aK0oH COXpaHEHUsl UMITYJIbCa. bubnunoreka [JOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aNMOJICHCTBHE

1 Pemenue 3agau no teme "3akoH bubmuorexa [JOK
COXpaHEHHUs uMIryJsbca' https://m.edsoo.ru/ff0b096¢
VYpok-koHhepeHus

33 "PeakTUBHOE OBMKECHUE B
MPUPOJIC U TEXHUKE"

34 Mexanuueckas pabota u bubnuorexa LIOK
MOIIHOCTH https://m.edsoo.ru/ff0b0a84

35 Pabota cuIIbl TSKECTH, CHITBI bubmuoreka [JOK
YIPYTOCTH U CHUJIBL TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnast pabota
«Omnpenenenue paboOThI CUIIBI

36 TPEHUs IPU PAaBHOMEPHOM
JBUKEHUHU TeJa Mo
TOPU30HTAIILHON TOBEPXHOCTH

17 CBs13b DHEPTUU U pabOTHI.

[TorenuuanpHas SHEPTUA
18 Kunernueckas sneprusi. bubnuoreka [IOK

TeopeMa 0 KHHETUYECKOI

https://m.edsoo.ru/ff0b0c32



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32

SHEPruu

3akoH COXPAHCHUSA SHCPIUHA B

39
MEXaHUKE
JlaGopaTopHnast pabota
40 «M3yuyeHne 3akoHA COXpPaHCHUS bubmorexa [IOK
y p https://m.edsoo.ru/ff0b12fe
SHEPTUM
41 KonebarenpHoe IBHKEHHUE U €0 bu6mmorexa [JOK
XapaKTEpUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaromue KoieoaHus.
42 BrIHy X IeHHEBIC KOICOaHUS bubmmotera [JOK
YA ' https://m.edsoo.ru/ff0b20f0
Pes3onanc
43 MareMaTH4eCcKui 1
NPYKUHHBINA MasiTHUKU
Ypok-uccienoBaHue
44 «3aBUCUMOCTB MIEPUOJA bubnuorexa [JOK
KOJIeOAHHMH OT KECTKOCTHU https://m.edsoo.ru/ff0b197a
MPYKUHBI U MAacChl Tpy3a»
45 [IpeBpanienue 3Hepruu npu
MeXaHUUECKHX KOJeOaHuIX
JlaGoparopHas pabota
«Omnpenenenue 4aCTOThl U bu6mmoreka [JOK
46 .
nepuojia KoaebaHui https://m.edsoo.ru/ff0blaec
MPY>KUHHOTO MasITHUKA»
JlaGopatopHas paboTa
«IIpoBepka HE3aBUCUMOCTH
. bubmuoreka [{OK
47 nepuojia KojaebaHuii rpysa,

IIOABCIHICHHOI'O K HUTH, OT
Macchl Tpy3a»

https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

48

Mexannueckre BOJIHBI.

CBoiicTBa MEXaHUYECKUX BOJH.

HpO,I[OJ'IBHBIe H IOIIECPCYHBIC
BOJIHBI

bub6nunoreka [IOK
https://m.edsoo.ru/ff0Ob21fe

49

Ypoxk-koHpepeHuus
"MexaHu4ecKue BOJIHEI B
TBEPAOM Teie. CelicMUYecKue
BOJIHEI"

50

3Byk. Pacnipoctpanenue u
OTpa’KeHHE 3BYyKa

51

Ypok-uccnenoBaHue
"HabumroieHne 3aBUCUMOCTH
BBICOTBI 3ByKa OT 4aCTOTHI"

52

['poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKUN PE30HAHC

53

Ypoxk-koHpepeHuus
"VnbTpa3Byk U uHGpPa3BYyK B
MPUPOJIC U TEXHUKE"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b23ca

54

ITogroroBka Kk KOHTPOJIBHOMI
pabore o Teme "3aKOHbI
coxpaHeHusa. MexaHuyeckue
KoJieOaHus ¥ BOJIHBI"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbHas pabota mo Teme
"3aKOHBI COXpaHEHUS.
MexaHn4ecKue KoJICOaHus U
BOJIHBI"

56

3HeKTpOMaFHI/ITHOG ITOJIC.
3J'ICI(Tp0MaF HUTHBIC BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

CBolicTBa AJIEKTPOMArHUTHBIX

57
BOJIH
Ypok-koHpepenmus "[lkana
AJIEKTPOMATHUTHBIX BOJIH.

58 Wcnonb3oBanue bubmmorexa [IOK

https://m.edsoo.ru/ff0b2fe6
3JICKTPOMArHUTHBIX BOJIH TSI
COTOBOM cBs3K"
Ypok-uccnenosanue "Mzyuenue

59 CBOMCTB 3JIEKTPOMArHUTHBIX bubnmorexa [JOK
BOJIH C TIOMOIIIBIO MOOHMITEHOTO https://m.edsoo.ru/ff0b2c6¢
tenedona"

Pewienue 3a1au Ha onpeneneHne

60 YaCTOTHI U JJIMHBI
ANEKTPOMATrHUTHOW BOJIHBI
DneKTpOMarHuTHas Mpupoia

61 cBera. CKOpOCTh CBETA bubmorexa [OK

 HOpOCT! ‘ hitps://m.edsoo.ru/ff0b31d0
BonHoBbIe cBOiICTBa cBETa
Hcrounuku cBera.

2 [IpssMmonuHEitHOE bubnuorexa [JOK
pacrpocTpaHEHUE CBETA. https://m.edsoo.ru/ff0b3658
3armenus Connua u JIyHsl
3aK0H OTpaXE€HUs CBETA.

63 3epkana. Pemenue 3aga4d Ha bubnuorexa [JOK
MIPUMEHEHUE 3aKOHA OTPAXKEHUS https://m.edsoo.ru/ff0b38c4
cBeTa

64 [Ipenomnenne cBera. 3akoH bubnuorexa LIOK
MPEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea

bu6mmorexa [JOK

65 [TosnHOE BHYTpEeHHEE OTpaXKEHHE

https://m.edsoo.ru/ff0b3c5¢



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

csera. Mcnosp30BaHue mMoJIHOTO
BHYTPEHHETO OTPa)KECHHUS B
ONITUYECKUX CBETOBOIAX

JlabopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH

66 yIJ1a OpeJIOMJICHHS] CBETOBOT'O
Jdy4a OT yIJia MajeHus Ha
rpanute "Bo3gyx-crexkiao""
Ypoxk-koHpepeHuus
"Ucnonp30BaHme MOJTHOTO
67 BHYTPEHHETO OTPaKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAs
CBsI3b"
68 JIunzel. OnTHyeckas cuia bubmuoreka [JOK
JINH3BI https://m.edsoo.ru/ff0b3f2¢
69 [Toctpoenue nzodpasxkeHuii B bu6nuorexa LIOK
JIUH3aX https://m.edsoo.ru/ff0b444a
JlaGopaTopHnast pabota
70 "Onpenenenre GOKyCHOTO bubnuorexa [JOK
PacCTOAHUS U ONTUYECKOUN CUIIBI https://m.edsoo.ru/ff0b4206
coOuparorieii TUH3bI"
Ypok-koH(pepeHus
71 "(gnmqecg)ns J'II/IIII{SOBBIG bubamorexa [TOK
https://m.edsoo.ru/ff0c0a7e
npuoopsI"
7 I'ma3 xak onTuyeckas cucrema. bu6mroreka [JOK
3penue https://m.edsoo.ru/ff0b4684
7 VYpoxk-koHpepenuus "ledexTst

3penus. Kak coxpanurts 3peHune"



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

Paznoxenue 6enoro ceeta B
criektp. OnbiTel HproTOHA.

bub6nunoreka [IOK

74
CI10’)KeHHE CIIEKTPATIbHBIX https://m.edsoo.ru/ff0cOf4c
uBeroB. Jlucnepcus ceera
JlabopaTtopHast pabota "ONbIThI
0 Pa3JIOKEHHUIO OEJIOTO CBETA B
75 CIIEKTP ¥ BOCHPHATHUIO LIBETA bubamorexa [OK
P P ! https://m.edsoo.ru/ff0c0e2a
MPEIMETOB MPU X HAOIIOICHUU
yepes 1BETOBbIE (PUIBTPHI"
VYpok-nipaktukyMm "BoiHoBbIe
76 CBOMCTBA CBETA: IUCIEPCHSI,
uHTepdepeHus u audpaxuus”
77 Omnsite Pesepdopna u bubnmnoreka [JOK
IUIAaHETApHAS MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8
73 IToctynatel bopa. Mozaens
aroma bopa
Hcnyckanue u nornomeHue
79 cBera aroMoM. KBaHThI buomorexa LIOK
. ' ’ https://m.edsoo.ru/ff0c144c
JIuneliyaTeie CIEKTPHI
20 Ypok-nipaktukym "Habmronenue bubnmoreka [JOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PanuoakTuBHOCTH U €€ BUIBI bubmmorexa [IOK
A A https://m.edsoo.ru/ff0c1672
20 CrpoeHue aToOMHOTO sijipa. bubnuorexa [JOK
Hyxnonnas moaens https://m.edsoo.ru/ff0c18ac
23 PannoaktrBHBIE TPEBpAILICHUS. bubnuorexa [JOK
H3oTtonsl https://m.edsoo.ru/ff0clal4
84 Pemenue 3agau o teme: bu6mmoreka [{OK



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14

"PamnoakTUBHBIE
npeBpaiieHus"”

https://m.edsoo.ru/ff0c1b4a

85

IIepuon nonypacnana

86

VYpok-koH(pepeHus
"PagmoakTUBHBIE U3ITyYEHUS B
IPUPOJIE, MENNULINHE, TEXHUKE"

bubmnoreka LIOK
https://m.edso0.1u/ff0c2126

87

Snepuble peakuuu. 3aKOHBI
COXpaHEHUs 3apsiIOBOTO U
MacCOBOT'0 YHCE

bub6morexa [JOK
https://m.edsoo.ru/ff0c1c58

88

DHeprust CBA3M aTOMHBIX SJIED.
CBs13b MacChl U YHEPTUU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1d7a

89

Pemenne 3amau mo reme
"SAnepubie peaknuun"

90

Peaxiuu cuHTe3a M NeneHus
sanep. UcTouHMKY SHEprun
CouHiia 1 3831

bub6manoreka IIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koupepenmus "SAneprast
sHepreTuka. JlencTeus
pPaaTuOaKTUBHBIX M3TyUYEeHUN Ha
’KUBBIE OpraHU3MBbI"

92

IToaroroBka Kk KOHTPOJIBHOMI
pabore 1o Teme
"DJIeKTPOMarHUTHOE TIOJIE.
DIIEKTPOMarHUTHBIC BOJTHBI.
KBaHTOBBIC sIBEHUSA"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KonrponsHast pabora o Teme
"DJIeKTPOMarHuTHOE TOJIE.
aﬂeKTpOMaFHI/ITHBIe BOJIHBI.



https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

KsanrosBsie sBieHus"

[ToBTOpenue, oboOIIEHNE.

bubmuoreka [JOK

94 JlaGopaTopHbie pabOTHI 1O
kypey "BsaumogeiicTane Ter” https://m.edsoo.ru/ff0c245a
[ToBTOpEeHME, 000OIICHHE.

95 Pewienne pacyeTHbIX U bub6nmorexa IIOK
Ka4eCTBEHHBIX 3a7a4 I10 TEME https://m.edsoo.ru/ff0c2572
"TemoBsie mporecch”

[ToBTOpEeHmE, 0600IICHHE.

96 Pewienue pacyeTHbIX U bubmuotexa [JOK
Ka4eCTBEHHBIX 3aJa4 I10 TEME https://m.edsoo.ru/ff0c2a22
"KIIJI TermioBeIX aBurarencii”

[ToBTOpEeHue, 0600IICHHE.

97 Pemenue pacueTHbIX U bubnuorexa [IOK
KauyeCTBEHHBIX 3aJa4 I10 TeEME https://m.edsoo.ru/ff0c2b30
"KII/] anexkrpoycTtaHoBoK"

[ToBTOpeHnue, 06061IEHNE. Bu6 1TOK
oTeKa

98 JlaGopaTopHnbie paboThI 1O HOIHOT
kypey "CBeToBbie SBieHuE" https://m.edsoo.ru/ff0c2¢52
[ToBTOpenue, oboOIICHNE.

99 Pabota ¢ TexkcTaMu 110 TeMe Bbu6mmorexa [JOK
"3aKOHBI COXpPAHCHHS B https://m.edsoo.ru/ff0c2d6a
MexaHuke"

[ToBTOpeHnue, 06001IeHNE. Eub OK

100 Pabora ¢ TekcTaMu 1o TEME ubmorexa 11
K oneBatis i BOHL" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, oboOIeHNE. bub6nuorexa [IOK

Pabora ¢ TekcTamu 1o Teme

https://m.edsoo.ru/ff0c3044
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"CseToBbI€ gBiacHUS"

[ToBTOpenue, oboOIIEHNE.
102 Pabora ¢ TekcTamu 1o Teme
"KBanToBas u siiepHas pusuka'

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME

102

27







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

-7-1 knacc: 6a3oBbiid ypoBeHb:[lepsimikun M.M., BanoB A.W.;3-e uznanue,
nepepaboranHoe. AKmoHepHOe 001mecTBO «M3marenscTBo» «IIpocBemennes

- 8-11 kiacc: 6a30BbIi ypoBeHb: [leprimkud M. M., IBanoB A. . AkunoHnepHoe
obmectBo «M3natenbeTBo «IIpocBenienne». AKIIMOHEPHOE 00IIECTBO
«3narensctBo «IIpocBemieHue

- 9-11 knacc: 6a30BbIi ypoBeHs: [lepoimikun WM. M., I'ytauk E. M., UBanos A. U.,
[TerpoBa M. A. AkninonepHoe obmectBo «M3narensctBo «IIpocBemienne.
AknmonepHoe obmectBo «M3naTensctBo «IIpocBenienne»

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

https://resh.edu.ru/

https://uchi.ru/teachers/lk/main

https://videouroki.net
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