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MMOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKe Ha YpPOBHE OCHOBHOTO OOLIEro o00pa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJIOKEHUH W TpeOOBAHMI K pe3yjbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30oBaTeNIbHON MNpOTrpaMMBbI, MPEICTABICHHBIX B
dI'OC OOOQ, a Takxe ¢ yu€tom ¢eaepaibHON pabodel mporpaMMbl BOCTIUTAHUS U
Konuenuuu npenonaBanusi yueoHoro npeamera « Ousnkay.

CopepxaHue mnporpaMmbl 10 (U3MKE HampaBieHO Ha (opMupoBaHUe
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3ALMI0 H3YYEHUS
¢u3MKN Ha AEATEeTbHOCTHON OcHOBe. B mporpamme mo ¢Qusuke y4duTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanusauuu Tpeboanuit ®I'OC OO0
IUIAHUPYEMBIM JTMYHOCTHBIM U METANpPeIMETHBIM pe3ysibTaTaM oOy4eHUs], a TAKXKe
MEXIIPEJMETHbIE CBSI3M €CTECTBEHHO-HAYUHbIX YYEOHBIX MPEAMETOB HAa YpPOBHE
OCHOBHOTO 00IIIeTO 00pa30BaHMUS.

[TporpamMMma no (u3uKe ycTaHaBIUBAET paclpeesieHue yueOHoro MaTepuana
1o rojgam oOyueHus (MO Kjaccam), IpeiaraeT NpUMEPHYIO MOCIEI0BaTeIbHOCTD
U3Y4YEHUs TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEpKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yYaroInuXCsl.

[IporpamMma mo ¢usuke paszpaboTaHa C LEIbI0 OKA3aHUA METOAUYECKOM
MOMOIIHM YYUTENIO B CO3/IaHUU pabouell mporpaMMebl 10 y4eOHOMY MPEIMETY.

®duzrka SBISETCS CHUCTEMOOOPA3YyIOIIMM I  €CTECTBEHHO-HAay4YHBIX
y4eOHBIX IPEIMETOB, MMOCKOJIbKY (PU3NUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
W SBJIICHWH, M3y4YaeMbIX XUMHEH, Ouooruei, acrpoHomued u QGU3NUYECKOU
reorpadueil, BHOCHT BKJaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa,
npenocTaBiseT HauOosee sCHble OOpas3lpl MPUMEHEHHS HAyYHOTO METO0/a
MO3HAHUS, TO €CTh CII0CO0A MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

OpHa W3 TJIaBHBIX 3aJlay (PU3MYECKOro oO0pa3oBaHUsI B CTPYKType OOIIEro
o0pa3zoBaHus COCTOMT B (POPMHPOBAHWUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH W
UHTEepeca K HayKe y 00y4arouxcs.

Wzyuenne ¢u3ukun Ha 0a30BOM ypOBHE [MPEANOJIAracT OBJAJCHHE
CJIEAYIOIIMMHA KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHMBATh U MOHMUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;

e UHTEPHPETUPOBATH  JaHHbIE M  MCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl TOJyYEeHHS BBIBOJIOB.

[lenn wu3yueHus GU3MKA HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
onpeznenensl B KoHuenuuu mnpenogaBanusi yueOHOro mnpenMera «@Dusuka» B
oOpa3oBaTenbHbIX opranum3zauusx Poccuiickoit ®Depepanuu, peamu3yOIINX
OCHOBHBIE  001Ie00pa30BaTeIbHbIE MPOrPAMMBI, YTBEPKAEHHOW pelIEHUEM



Komnernn Munucrepcrsa npoceienust Poccuiickoin @enepanuu (MpoToKoa oT 3
nexadpst 2019 r. Ne [1K-4BH).
Hean usyuyenus pusuku:

npHOOpeTeHNEe HHTEpeca W CTPEeMJICHHS OOydYaloIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJBI, Pa3BUTHE HX HHTE/UICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUS U (POPMHUpOBAHHE
UCCIIeIOBATEILCKOIO OTHOIICHUS K OKPYIKAIOLIUM SIBJICHHUSIM;
dbopMHUpOBaHHE HAyYHOI'O MHPOBO33PEHHs KaK pe3yjbTaTa H3yYeHHUs
OCHOB CTPOCHHS MaTepuH M (PyHIAMEHTAIbHBIX 3aKOHOB (PU3UKH;
(dbopMUpOBaHHE TPEICTABICHUA O POJM (U3MKH JUIS Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAyK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHWH O  BO3MOXHBIX  cepax  Oymyiiei
1po(heCCHOHANILHOM JIeATEIbHOCTH, CBA3aHHON ¢ (PU3MKOM, IOArOTOBKA K
JaJIbHeWIeMy 00yYeHHIO B 3TOM HaITpaBJICHUH.

JlocTrkeHHe 3THUX TIeJIed MporpaMMbl MO (U3HKE Ha YPOBHE OCHOBHOTO
o01mero 0opa3oBaHus 00ECIIEUYNBACTCS PEIICHUEM CIICTYIONINX 3a/1aY:

npuoOpeTeHne 3HAaHUH O JHUCKPETHOM CTPOCHHMM  BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, AJIEKTPUYECKUX, MATHUTHBIX W KBAaHTOBBIX
SIBJICHUSIX

npuoOpeTeHNe YMEHHUI OMHUCHIBATh U OOBSCHATh (PU3UUECKHE SBICHUS C
UCTIOJIb30BaHUEM TIOTYUCHHBIX 3HAHU;

OCBOGHHE METOJOB pEIICHUS TMPOCTEHINUX pacd€THBIX 3a7ad ¢
UCTIOJIb30BaHUEM buznyecKux MoJieneH, TBOPYECKUX "
PaKTUKO-OPUEHTHPOBAHHBIX 3a/1aY;

pa3BUTHE YMEHUIN HAOMIOAATh IPUPOIHBIEC SBJICHUS U BHIIOIHATH OMBITHI,
nabopaTtopHble  pabOThI M AKCICPUMEHTAIBHBIE HCCICIOBAHUSI  C
UCTIOJIb30BaHUEM U3MEPHUTEIHHBIX PHUOOPOB;

OCBOCHHME MPUEMOB paboOThl ¢ nHPopMaluel (HU3NIECKOTO CONepKaHUS,
BKJItOUYasi ”HPOPMAITUIO O COBPEMEHHBIX JOCTIKCHUAX (PU3MKH, aHAIINU3 U
KPUTHUECKOE OlIEHWBaHNE NH(OpMAIIUH;

3HaKOMCTBO cO c(hepamu mpodeccrnoHaIBHON AeSITEbHOCTH, CBI3aHHBIMU
¢ (u3MKOW, W COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3HMUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbI ypOBEHb) Ha YpOBHE OCHOBHOT'O OOIIETO

oOpa3oBaHus OTBOAUTCS 238 yacoB: B 7 Ki1acce — 68 4yacoB (2 4aca B HeJIeN0), B 8
KJacce — 68 yacoB (2 vaca B Hefeno), B 9 kiacce — 102 gaca (3 yaca B HEJel0).

[Ipennaraemslii B mporpamMmMe 1o (usmuke nepeueHs J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATEIbHBII XapaKTep, YUUTENb JAeJIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PabOT W OMBITOB C YYETOM WHIWBHIYATBHBIX OCOOCHHOCTEH
o0ydJaronuxcsi, CIUCKa SKCIIEPUMEHTABHBIX 3aJaHul, MpejiaraéMbpix B pamMKax
OCHOBHOTO T'OCYJJapCTBEHHOTO 3K3aMeHa 1o (hU3HKe.



COAEPXKXAHUE OBYUYEHUA
7 KJIACC

Paznea 1. ®usuka u e€ poib B NO3HAHUM OKPYKAIOLIEr0 MUPA.

dusnka — Hayka O npupojme. fABneHus npuponbl. OUNYECKUE SBICHUS:
MEXaHHYECKHUE, TEIJIOBBIE, DJIIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeaMUUHBL. M3mepeHue @uanyueckux BelWyuH. Duznueckue
npudopsl. [lorpemnocTs u3mepennit. MexxayHapoHasi CHCTeMa €MHHIL.

Kak ¢wusuka wu gapyrme ecTeCTBEHHbIE HAyKH HW3Y4YaloT TPUPOY.
EcTecTBeHHO-HAYUYHBII METOJ MO3HAHMS: HAOIIOJEHUE, MOCTaHOBKA HAYYHOIO
BOIIPOCA, BBIIBI)KEHHE TMIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, OOBICHEHNE
HaOmogaemoro siieHus. Onucanue GU3NIEeCKUX SBICHHUM C TIOMOIIBIO MOJICTIEH.

Hemoncmpauyuu.

1. MexaHu4eckue, TEIUIOBbIC, JJEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SBJICHUSL.
2. Dusunyeckue MpuOOPHl U MpoLeypa NPSIMbIX U3MEPEHUM aHAJIOrOBBIM U
U (GPOBBIM PUOOPOM.
Jlabopamopuwvie pabomul u onvimol.
1. OmpezeneHue LEHbI AICHUS Kbl K3MEPUTEIBHOTO MPUOOpa.
2. N3mepenue pacCTOAHUN.
3. H3mepenue oO0bEéMa XUAKOCTH U TBEPJIOTO Tea.
4. OnpeneneHue pa3MepoB MaybIX TEN.
5. M3Mepenue Ttemreparypsl IMPA MHOMOIIM XKHUIAKOCTHOTO TEPMOMETpa U
JaTYMKa TEMIIEPATYPBI.

6. IIpoBeneHue uccienoBaHusi MO MPOBEPKE THIOTE3bI: JAJbHOCTh MOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OOJIbINe, YeM OOJIbIIe BHICOTA
IyCKa.

Pa3znen 2. IlepBoHauajibHbIe CBeIeHUS 0 CTPOCHUM BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOEHUE BEILIECTBA.

JBrkenue yactull BemiecTBa. CBsI3b CKOPOCTH JABMXKEHHSI YacTHUI[ C
Temriepatypoil. bpoyHoBckoe aBuxkeHue, nuddysus. BzaumomeicTBue dacTwuil
BEILIECTBA: MIPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUCTAITMYECKUX) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHBIX COCTOSIHHSIX M X aTOMHO-MOJIEKYJSIpPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HabmroneHue 6poyHOBCKOTO JIBHXKCHUSI.



2. Habmonenne muddysum.
3. HaGmonenue  siBineHud,  OOBACHSAIOMIMXCS  MPUTSDKCHUEM WK
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopusie padomul u onvimel.

1. OueHka JuaMeTrpa aroMa METOJOM DpSJA0B (C  HMCHOJIb30BAHUEM

dororpaduii).
2. OnbITHI IO HAOTIOIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
3. OnbIThI 1O OOHAPYKEHUIO ACHUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. JIBukeHHe U B3aUMOAeHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHUE.
Cxopoctb. CpeliHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHHH. Pacuér mytu u
BPEMEHU JBUKEHUS.
SIBneHne uHEpUMU. 3aKOH HMHEPLUU. B3auMoaelcTBHE Tell KAaK NpPUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBsI3b IVIOTHOCTH C KOJIMYECTBOM MOJIEKYJ] B E€IMHHULIE
o0BbEMa BeIIecTBa.
Cuna Kak XxapakTepHCTHKa B3auMoJeicTBUs Ted. Cuiia ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpPA. SIBICHUE TATOTEHUS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux miuanerax. Bec tena. HeBecomocTs. Crioxenue
CWJI, HaIlpaBJIEHHBIX MO OJHOM mpsMmol. PaBHopeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOs. TpeHne B IpUpOJe U TEXHUKE.
Jlemoncmpayuu.
1. HalnroneHue MexaHMYECKOTO IBMXKEHHS Tella.
2. H3mepeHue CKOpOCTH NPSAMOJIMHEWHOTO IBUKEHUS.
3. HaGmronenue siBJI€HUS WHEPLIHH.
4. HabmroneHve u3MeHeHus: CKOPOCTH MPHU B3aUMOJAECHCTBUHU TEJL.
5. CpaBHEHUE Macc M0 B3aNMOJICHCTBUIO TEIL.
6. Cno)xeHue cuJl, HallpaBJIEHHBIX 110 OJJHOM MPSMOM.
Jlabopamopuwvie pabomul u onvimol.
1. OmnpezeneHne CKOPOCTH PaBHOMEPHOT'O JIBHXKEHHSI (IIApUKaA B KUIAKOCTH,
MOJIEIH 3JIEKTPUUECKOT0 aBTOMOOUIISL U TaK Jajee).

2. Ompenenenue CpeAHEN CKOPOCTH CKOJbKEHHUS Opycka WM IIapuKa Mo
HAKJIOHHOW IJIOCKOCTH.
Onpenenenue IIOTHOCTH TBEPIOTO TeNA.

4. OmbITHl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacCTSLKEHHS (IedopMarium)
MPY>KUHBI OT MPUII0KEHHOMN CUJIBIL.

5. OnbITBIL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECa TEJIA M XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHue TBEPABIX TeJI, JKUAKOCTEH U ra3os.



Hasnenne. CriocoObl yMEHBIIICHHS U YBETTUUCHUS JaBieHus. JlaBneHue rasa.
3aBUCHUMOCTh JaBJICHUA raza oT oO0b&ma, TemmepaTyphl. [lepemaua maBieHus
TBEPABIMU TEJNAMU, KUIKOCTSIMU MU Ta3zamMu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABIEHUS >KUIKOCTH OT TIIyOMHBL. ['mMapocratnyeckuid
napajaokc. Coobuaroniyecs: cocysl. [ uapaBmuyeckue MeXaHUu3Mbl.

AtMmocdepa 3emuin u atmocepHoe naBieHue. [IpUUMHBI CyHIECTBOBaHUS
BO3aywHOW oOosouku 3emiu. Ombir Toppuuennu. M3mepenne armochepHOro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOTr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 1151 n13MepeHus: aTMOCHEpHOTro J1aBJICHHUS.

JlelicTBHUE KUIAKOCTU U ra3a Ha MOTPYKEHHOE B HUX Tej0. BelITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoraBanue.

Hemoncmpauyuu.
3aBUCUMOCTbD AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBieHUs )KUIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mapaBnuyecknii mpecc.

[IposiBneHne neicTBUs aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKHUBAIONICH CUJIBI OT OOBEMa MOTPYKEHHOW YacTu
TE€Ja U IJIOTHOCTH KUIKOCTH.

PaBeHCTBO BhITATKUBAIOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcCIIOBME IUIABaHUS TEN: IUIABAHUE WM IMOTPYKEHUE TEI B 3aBUCUMOCTHU
OT COOTHOLIEHHUS IUIOTHOCTEN TEJIa U AKUJKOCTH.

Jlabopamopusie padomul u onsimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMa MOTPYKEHHOU B
KUJIKOCTh YaCTH TeJIa.

2. OmpeneneHve  BBITAJKHUBAIOIIEH CWIbL, JIEWCTBYIOIIEW Ha  TEoO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CUIIbI, JEHCTBYIOLIEH HA TEJO
B JKMJKOCTH, OT MacChl Tea.

4. OmbITBI, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JEeHCTBYIOIE Ha TEJIO0 B JKHUAKOCTH, OT 00BbEMa MOTPYKEHHOU B
KUJKOCTh YaCTH TEJNA U OT IJIOTHOCTH KUAKOCTH.

5. KoHcTpyupoBanue apeomerpa WM  KOHCTPYMPOBAaHHE JIOOKH U
OIlpelieIEHUE €€ IPYy30I10AbEMHOCTH.

Pasznen 5. PaGoTra 1 MOIIHOCTH. DHeprus.

Mexanuueckasi pabota. MOIIHOCTS.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio

paBHOBecusi pblyara. I[IlpuMeHeHue mpaBuUiia paBHOBECHS pblyara K OJIOKY.
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«3onoroe mpaBwio» MexaHukd. KIIJ npocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanudeckass osHeprud. KuHeTHueckas MW IMOTEHUUAJIbHAs JHEPTUS.
[IpeBpalieHre 0THOrO BUAA MEXAHUYECKOW SHEPTUU B IPYroi. 3aKOH COXPaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauyuu.

1. IIpumepsl MPOCTHIX MEXAHNU3MOB.

Jlabopamopusie padomul u onsimel.

1. Omnpenenenue paboOThl CUJIBI TPEHUS NPU PABHOMEPHOM JABM)KEHUU Tela

110 TOPU30HTAIIBHON TTIOBEPXHOCTH.
2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.
3. Hsmepenue KII/l HaKITOHHOM IIJIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOU SHEPIUM.
8 KUIACC

Pa3nen 6. TenJioBblie siBJIeHHS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO--KHUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJd. OMBIThI, MOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Monaenu TBEPAOro, JKHUAKOTO W Ta3000pa3HOTO COCTOSIHUW BEIIECTBA.
Kpucrannuueckue u amopdubie tena. OObSICHEHWE CBONCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJIEKYJIIPHO--KHHETUYECKON TEOPUH.
CmaurBaHu€ U KaOWJUISIPHBIE siBJICHUS. TEnaoBoe paclinpeHue U cokaTue.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTHIO TEIUIOBOTO JABUYKEHHS
gactull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHsI BHYTPEHHEW HHEPTUU:
Temionepeaaya u COBEPIIICHUE paboThI. Buasl TeIUIoNEepeaayu:
TEIUIONPOBOJHOCTb, KOHBEKIIUS, U3TYUCHHE.

KonngecTBo TemnoThl. YaenabHas TEINIOEMKOCTH BEIIECTBA. TemIooOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHca. IlmaBneHue wu
OTBEPJICBAHHE KPUCTAUIMYECKUX BEIIECTB. YJEJIbHAs TEIUIOTA IUIABJICHUS.
[TapoobOpazoBanue u koHjaeHcanus. Mcnapenue. Kunenue. YnaenpHas Ttemora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIEHUS OT aTMocChepHOro
JIaBJICHUSL.

BrnaxuocTts BO3myXa.

DHeprus TOIUIUBA. Y IeJIbHas TEIIOTa CTOPaHMUSL.

[IpuHuuner pabotsl TermmoBbiX aBurarenei KIIJ[ TemmoBoro auratess.
TermioBbie ABUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaGnroneHue 6poyHOBCKOTO JIBHKCHUS.
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Hab6monenue nuddysun.

Habmronenue siBjaeHnit cMauynBaHUs U KaWUTSIPHBIX SBJICHUI.
Habmronenue TemnoBoro paciupeHust Ted.

W3MmeHeHre naBiieHUs raza npu U3MEHEHMM OObEMa M HArpeBaHUU WIU
OXJIAXKICHHM.

[IpaBuita n3MepeHust TEMIIEPATYPBI.

Bune! Teruionepenaum.

OxJaxk1IeHue Ipy COBEPLUIEHUH PabOTHI.

HarpeBanue npu coBepuieHHMH pabOThl BHEITHUMH CHUJTIaMH.

. CpaBHEHHUE TEMIIOEMKOCTEN Pa3TMYHBIX BEILIECTB.

. HaGnronenue xumenws.

. HabGnrogenme noctosiHCTBa TeMITepaTyphl MpH TJIaBJICHUH.
13.

Moenu TeIIOBBIX ABUTATEIICH.

Jlabopamopusie padomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OmnbITH 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKESHHSL.
OnpITHI IO BRIPAIMBAHUIO KPUCTAJIJIOB IOBAPEHHOW COJIM MJIU caxapa.
OmnbITel 0 HAOTIOACHHUIO TEIUIOBOTO PACIIMPEHHs Ta30B, >KUIKOCTEH U
TBEPJBIX TEIL.

Omnpenenenne AaBiIeHUs BO3yXa B OaJUIOHE IIITPUILIA.

OneIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJIEHUS BO3AyXa OT €ro
00BbEMa 1 HarpeBaHUS WU OXJIAXKICHUS.

ITpoBepka runoressl JTMHENHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKOIN TpyOKE OT TeMIIEpaTyphl.

HabOmtoneHne u3MeHEHUsT BHYTPEHHEH OHHEpruu Tella B pe3yJsibTare
TEIUIONepeay U padOThl BHEIIHUX CHJL.

HccnenoBanue sBJIEHHS TEIIOOOMEHAa NpPU CMEIIMBAHUU XOJIOAHOW U
ropsiueu BOJIBI.

OnpeneneHue  KOJMYECTBA  TEILIOTHI, IIOJYYEHHOTO BOJOW  IIpH
TEIJIO00OMEHE C HATPETHIM METAIUTMYECKUM LAJTUHAPOM.

Onpenenenue yieabHON TEIUIOEMKOCTH BEILIECTBA.

HccenenoBanue npouecca UCIapeHus.

OmnpeneneHne OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Omnpenenenue yneapHON TEIUIOTHI IUIABICHUS JIbJA.

Paznen 7. JaekTpudyecKkue 1 MAarHUTHbIE SIBJICHUSI.

Onextpuzaums Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsaoB. B3aumonercTBue
3apsoKeHHBIX Tel. 3akoH KynoHa (3aBUCUMOCTb CHIJIBI  B3aUMOJAEWUCTBUSA
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apsJI0B U PACCTOSHUS MEX]y TEIaMH).

Onekrpuyeckoe none. Hanpspk€HHOCTh anexkrtpuyeckoro mons. IIpuHnun
CYNEPIIO3ULIMH JEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenun sneKTpuyeckux 3apsaoB. DJIEMEHTAPHBIA 3JEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpoBOOHMKM W AMDIIEKTPUKU. 3aKOH  COXPAHEHUs
AIIEKTPUYECKOTO 3apsa.

ONEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAaHUSA JJIEKTPUUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOTO TOKa. JIEHCTBUS DIIEKTPUYECKOrO0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KUIKOCTIX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUUYECKOE  HaIpSKEHUE.
ConpoTuBIIeHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIIEHUE BelleCcTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE M mapajuleNIbHOE  COCIMHEHHE
IIPOBOJIHUKOB.

PaGora u MOIIHOCTH 3NEeKTpUYECKOro TokKa. 3akoH Jlxoyns—JleHua.
DNeKTpUYECKUE LIETH U MOTPEeOUTENn deKTpHUUecKoi sHepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

IlocTostHHble ~ MarHWThl.  B3anmMOACHCTBHME  IIOCTOSIHHBIX ~ MAarHUTOB.
MarnuTHOe nosie. MarauTHoe noJie 3eMJId U €ro 3Ha4eHHe JUIsl )KU3HU Ha 3emiie.
OneiT  Opcrega. MarHuTHoe Tojie  3JEKTpUYecKoro Toka. IlpumeHeHune
AJIIEKTPOMArHUTOB B TEXHUKE. J[€IICTBME MArHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
OIIEKTpOABUIaTENIb IOCTOSHHOTO TOKA. [crnosib30BaHME JIIEKTPOJABHUraTeiac B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SABieHne 31eKTpoMarHuTHON uHAyKuuu. [IpaBuno Jlenna.
DnexkTporeHeparop. CrocoOpl  MONy4eHHS] ~ DJCKTPUUECKOH  DHEPIHH.
DNEKTPOCTAaHIIMN Ha BO30OHOBIISIEMBIX HICTOUHUKAX SHEPTUHU.

Jemoncmpayuu.

OneKkTpu3anus Tenl.
JIBa poJia 2IIEKTPUYECKHUX 3apsA/I0B U B3aUMOJICHCTBUE 3aPSHKEHHBIX TEJL.
Y CTpONCTBO M JEUCTBUE ANEKTPOCKOIIA.
OeKTpocTaTH4eCKas MHIYKIUS.
3aKOH COXPAHEHUS JIEKTPUYECKHUX 3apsI0B.
[TpOBOJTHUKY U TU3IEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUW 3JEKTPUUYECKOTO MOJIS.
M cTOYHMKYN TOCTOSTHHOTO TOKA.
JIeCcTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B JKUJIKOCTH.
. ['a3o0BBI1 pa3psn.
. I3mMepeHne CUITbl TOKa aMIIEPMETPOM.
. I3Mepenne 2JeKTPUYECKOT0 HAIPSKEHUS BOJIBTMETPOM.
. PeoctaTt 1 MarasuH colnpoTUBICHUA.
. B3aumozeicTBue NOCTOSHHBIX MAarHATOB.
. MonenupoBaHre HEBO3MOKHOCTH Pa3IeiIeHUs IIOJIOCOB MarHura.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MopenupoBaHue MarHUTHBIX MOJIEH OCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ 1oje ToKa. DJIEKTPOMAarHurT.

JleiicTBrEe MarHUTHOTO TOJISl HA POBOJIHUK C TOKOM.

DNEeKTPOABUTaTENb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOW MHIYKLUU.

OneiTel @apanes.

3aBUCUMOCTh HANpPABJIEHUS WHIYKIIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHUSI.

DneKTpOoreHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopuwvie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIOACHHWIO DJEKTPU3ANNHM TEl WHIYKIUCH W TpHU
COMPUKOCHOBEHHH.

HccnenoBanure ACUCTBUSL SJEKTPUYECKOTO IO HA MPOBOJAHUKU U
JTUBJIEKTPUKHU.

COopka 1 mpoBepka pabOThI IIEKTPUIECKOMN IIEMH TOCTOSTHHOTO TOKA.
N3mepeHue u peryJimpoBaHue CUJIbI TOKA.

N3mepenue U peryaupoBaHie HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4Yepe3 Pe3ucTop, oT
CONPOTHUBJIEHUS PE3UCTOPA U HAMPSHKEHUS HAa PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD AIEKTPUYECKOTO
COMPOTHUBIIEHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOLAAN TOMNEPEYHOIrO
CEUYEeHUS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPsHKEHUW MpU  TOCIET0BATEIHLHOM
COEJMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia i CUIbl TOKa MpU MHapajUieIbHOM COECIMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI IEKTPUYECKOTO TOKA, MAYIIETO Yepe3 pEe3UCTOp.
OnpeneneHue MOIIHOCTH  JJIEKTPUUYECKOrO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKa, MAYLIETO Yepe3 JIAMIIOYKY, OT
HANPSKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
MN3ydyeHre MarHUTHOTO TMOJs TMOCTOSIHHBIX MAarHUTOB TMPU  HX
00bEIMHEHNH U PA3ICICHUH.

HccnenoBanue 1edCTBUS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.



17. ONBITEL, JIE€MOHCTPUPYIOIIME 3aBUCUMOCTh CHJbl  B3aHMMOJIECHCTBHS
KATYIIKM C TOKOM M MAarHMTa OT CHJIbI TOKA W HAIpaBJEHUs TOKa B
KaTyIIKE.

18. MI3yueHue AeiCTBUS MarHUTHOTO T0JIsL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3y4eHue padoThl ANEKTPOABUTATENSL.

20. M3mepenue KII/1 351eKTpoABUTaTENNbHOM YCTAHOBKH.

21. OnbITBI 1O  MCCIEIOBAHUIO SIBJIEHUSA 3JEKTPOMArHUTHOW HHIYKIIHH:
UCCJIEIOBAHNE W3MEHECHMI 3HAYEHUs M HANPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexanuueckoe aBwxkeHue. MarepuanpHasg Touyka. (Cucrema OTCUETa.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBUKEHUsA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBrkeHrne. HepaBHoMepHoe npsMonuHeiHoe aBuxkeHue. CpeaHsss 1 MTHOBEHHAS
CKOpOCTB TeJla IIPY HEPAaBHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckOpeHHOE MNpsSMONMHENWHOE aABMXeHHe. CBoOOAHOE
nagenue. OnsITel ['anues.

PaBHoMepHOe nBmkeHue 1mo okpyxHoctu. Ileprog m vacrota oOpaiieHus.
JIunenHas u yrioBast CKOpocTH. LIeHTpocTpeMUTENbHOE YCKOPEHUE.

ITepsbiit 3ak0H HproToHa. BTopoi#t 3akon HeroTtoHa. Tperuid 3akon HprotoHa.
[IpyHIMI CyNIEpIIO3ULIMA CHJL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHHsI: Cuila TpEHHUS CKOJIBKEHHUs, CHIIa
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nageHus. JlBwxkenue ruraHer Bokpyr ComnHpa. IlepBas kocMuueckass CKOpOCTb.
HesecoMoCTh U nieperpysKu.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpaleHus. MOMEHT cuiibl. LleHTp TsxecTu.

Nmnynsc tena. IsMenenne mmiynbca. UMmyiabe cuiibl. 3aKOH COXpaHEHUs
uMITyJbca. PeakTuBHOE ABUKEHUE.

Mexannueckass paboTta W MOIIHOCTb. Pabora cui TSXKECTH, YHPYIroOCTH,
Tpenust. CBs3b dHepruu u padbotsl. [loTeHnnanbHas sHEprus Tea, NOJHATOrO Hal
IIOBEPXHOCTHIO 3eMJIN. [loTeHIManbHas sHeprus ckartou npykunsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPTHH. 3aKOH COXPAHEHMSI MEXaHWYECKOU
DHEPIHUH.

Jlemoncmpayuu.

1. HabmioneHne MeXaHMYECKOro ABM)KEHUS TEJIa OTHOCUTENIBHO Pa3HbIX Tell

OTCYETA.
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9.

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

CpaBHEHHE TyTe W TPACKTOPUH IBIKCHUS OJHOTO M TOTO K€ Tela
OTHOCUTETFHO Pa3HBIX TEJI OTCUETA.

H3mepenne CKOpOCTH M YCKOPEHUS TIPSIMOJIMHEHMHOTO JIBUXKCHUS.
HccnenoBanre MprU3HAKOB PAaBHOYCKOPEHHOTO JBHKCHUS.

HabGnroneHue TBMKCHUS Tela IO OKPYKHOCTH.

Hab6monenue MexaHU4eCKuX sIBJICHUH, MPOUCXOSIINX B CHCTEME OTCUETA
«Tenexxxka» mnpu €€ paBHOMEPHOM W YCKOPEHHOM JBWIKEHUU
OTHOCHUTEIHHO KaOWHETa (PUHKHU.

3aBUCHMOCTh YCKOpPEHHUS Tejda OT MacChl TeJa W JACHCTBYIOIICH Ha HEro
CHJIBL.

HabGmonenue paBeHCTBA CHIT TPY B3aUMOJICUCTBUH TEIL.

M3menenue Beca Tena mpyu yCKOPEHHOM JIBHIKEHUU.

[Tepenada uMIryibca Mpu B3aUMOACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHHe UMITYJIhCa TIPU HEYIIPYTOM B3aUMOJICHCTBUMU.

CoxpaHeHHe UMITyJIbCa IPU A0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
HaGmronenne peak THBHOTO JIBHYKEHUS.

CoxpaHeHHE MEXaHUYSCKON YHEPTUU TIPH CBOOOTHOM I1aJICHUH.
CoxpaHeHHE MEXaHUYECKOW SHEPTUHU MPHU ABMKEHUU TeJa IO ACHCTBUEM
TIPY>KUHBI.

Jlabopamopuwvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JajdbHEHIIEro paBHOMEPHOTO
JIBMOKCHUSI IAPUKA WITH TEIICHKKH.

Omnpenenenne cpeaHe CKOPOCTH CKOJIBKEHHUS OpyCcKa WIIM JIBHDKEHUS
IIapyKa M0 HAaKJIOHHOM TIOCKOCTH.

Onpenenenne yCKOpPeHHsS Tela TpPU PABHOYCKOPEHHOM JIBWDKCHHH TIO
HAKJIOHHOH TJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH IyTH OT BPEMEHHU MPU PABHOYCKOPECHHOM
JBU>)KEHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIBHOW CKOPOCTH IIYyTH OTHOCATCS KakK psAl HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU OJJMTHAKOBHI.

HccnenoBanve 3aBUCUMOCTH CHUJIBI TPEHHS CKOJIBKEHHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne ko PUIEHTa TPEHUS CKOJIBKEHUS.

Omnpenenenre KECTKOCTU PYKUHBI.

Omnpenenenre pabOTHI CUIIBI TPEHHUS NPU PAaBHOMEPHOM JBIKCHUU Tella
110 TOPU30HTAILHON MMOBEPXHOCTH.



10. Onpenenenue pabOThl CUJIBI  YOPYTOCTH TMPU TOABEME Tpy3a C
UCIOJIb30BaHUEM HEMOABUKHOTO U TOJBUKHOTO OJIOKOB.

11. 3yueHue 3aKoHa COXpAHEHUs SJHEPTUU.

Pa3znen 9. Mexannueckune KoJ1e0aHuA U BOJIHBI.

KonebarenbHoe aBmxeHne. OCHOBHBIE XapaKTEPUCTUKN KOJIEOaHUM: IEPUOJ,
4acToTa, aMIUINTya. MaTeMaTu4eCKuid U NPYy>KUHHBIM MasTHUKU. [IpeBpainenue
DHEPrUU MPH KOJIEOATETbHOM JIBHXKCHHH.

3aryxaomue — koneOaHus.  BbiHykneHHble — konebaHus.  Pe3zoHaHc.
Mexannueckue BosHBL. (CBOMCTBa MexXaHMYeCKuX BOjH. [IpomoneHbele n
IIOTIEPEYHbIE  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTH €€  pacIpOCTPaHEHUS.
MexaHudeckre BOJIHBI B TBEPJOM TeJle, CEHCMUYECKHE BOTHBI.

3Byk. ['poMKkoCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UHppa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. Habmionenue koneOaHUi Ten MOJ ACHCTBUEM CHJIBI TSDKECTH U CHJIBI
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
Habito1eHue BbIHYKJIEHHBIX KOJIE0OaHUI U pe30HAHCA.
PacnpocTpanenne npoaoabHbIX U TONEPEYHBIX BOJIH (HA MOJEIHN).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o Uk w N

AKyCTHYECKHI1 pEe30HaHC.
Jlabopamopusie padomul u onsimel.
1. OmpezneneHre 4YacTOTbl M IEpUOAa KOJIEOAHWl MaTeMaTH4ecKoro
MasITHHUKA.
2. OmpeneneHue 4acTOTHI U IEpUOAa KOJIeOaHUH NPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH Tepro/ia KOeOaHUI MOABEIICHHOTO K HUTU
rpy3a OT JJIMHbI HUTH.
4. VccrnenoBaHue 3aBUCUMOCTH MEpUOIa KOIeOaHU NPy KUHHOTO MasSTHUKA
OT Macchl rpysa.
5. IlpoBepka HE3aBUCMMOCTH TepuoAa KojeOaHUN rpy3a, MOJIBEHIEHHOIO K
HUTH, OT MacChl Ipy3a.
6. OmbIThI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  Mepuoja  KojeOaHuid
NPY>KUHHOTO MasgTHUKA OT MAcChl TPy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHHst CBOOOTHOTO MaeHHUS.
Pa3nen 10. DiekTpoMarHuTHOE MOJIE€ U JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE  MoJyie.  DJIEKTpOMarHuTHele  BOJHBL.  CBoiicTBa
AJIEKTPOMAarHuTHhIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBS3H.



DOnekTpoMarHuTHas npupojga cera. CkopocTh cBeTa. BosiHOBBIE CBOMCTBa
CBETA.

Hemoncmpauyuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopusvie pabomul u onvimol.

1. W3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMJIHHOTO

tenedona.

Pa3nen 11. CBeToBbBI€E ABJI€HHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  [IpsmonuHeinHoe
pacrnipoctpaHenue ceera. 3atMenusi Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKajo. 3aKOH OTPaKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH IMpenomieHUs1 cBera. [lonmHoe BHyTpeHHee
OTpaKEHUE CBeTa. VCNonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOAAX.

Jlmaza. Xom myweir B JnmH3e. Onrtuueckas cucrema (oroamnmapara,
MUKpOCKONa M Tejeckona. ['ma3 kak onruueckas cucrema. BiIM30pyKocTh u
JaTbHO30PKOCTb.

Paznoxenue Oenoro cBera B crekTp. Onbitel HbtoTona. CroxeHue
CIIEKTpaJIbHBIX LIBETOB. J{ucniepcus cBeTa.

Hemoncmpauyuu.

[IpsiMONIMHEHOE paclpOCTPaHEHHE CBETA.

OTtpaxkeHue cBeTa.

[Tonydyenune n300pakeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKajax.

[Ipenomnenue ceera.

OnTuyecKkui CBETOBO/I.

Xon nyuer B coOuparoliei JInH3e.

XoJ JIyder B paCCEUBAIONIEH JIMH3E.

[Tomy4yenne n300pakeHUi ¢ TOMOIIBIO JTUH3.

[Tpunuun aeiicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIIA.

10. Mopens rnasa.

11. Paznoxenue 6e5noro cBera B CIEKTp.

12. [lomy4yenue 6e50ro cBeTa Mpu CI0KEHUU CBETA Pa3HBIX 1[BETOB.

Jlabopamopuwvie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIjla OTpPa)KE€HUs CBETOBOTO Jiyda OT yrJia
NaJICHHUS.

2. M3yueHue xapakTEepUCTHK M300pAKEHUS MPEIMETA B IIIOCKOM 3€pKaJe.

3. HccnepgoBaHue 3aBUCHMOCTH YIUIa MPEJTIOMIIEHUSI CBETOBOIO JIy4ya OT yIJia
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

W X N U A WD E



4. TlomydeHnue n300paxeHui ¢ MOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenre (GOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI cOOMparoleit
JIUH3BI.

6. ONBITHI IO PA3JI0KEHNUIO OEJI0r0 CBETA B CHEKTP.

7. OmBITBI IO BOCHIPUATHUIO LIBETA MPEAMETOB NPU HUX HAOJIIOJEHUHU dYepes
[[BETOBBIE (DUIIBTPHI.

Pa3nen 12. KBanToBLI€E SIBJIEHHS.

OmnsiTel Pe3epdopaa u muianerapHas mojens aroma. Mogens aroma bopa.
Hcnyckanue u norsouieHue ceeta atoMoM. KBaHTsl. JIMHeWYaTble CIEKTPBI.

PagnoaktuBHOCTh. Anb(a-, 6eTa- 1 raMmma-u3iaydeHus. CTpoeHre aTOMHOIO
anpa. Hyknonnas wMopens aromHoro sapa. HM3oromsl. PaanoaxtnBHBIE
npespaiuenus. [leproa nmonxypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHMs 3apsOBOIO U MAacCOBOI'O YHCEIN.
OHeprusi CBA3M aTOMHBIX snuep. CBs3p Macchl M dHepruu. Peakuum cuHTE3a H
nenenusd siaep. Ucrounuku sneprun ConHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHsS pPaaMOAKTUBHBIX H3JIYYEHHW HA IKUBBIC
OpraHU3MBl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U TOTJIOLICHUS.

2. CHexkTpsl pa3jIMYHbIX T'a30B.

3. CnekTtp BomopoJa.

4. HabGmronenue TpekoB B kamepe BuibcoHa.

5. PaboTta cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrpanus nsiydeHus NPUPOJHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuwvie pabomul u onvimol.

1. HaGmroneHue CIOMIHBIX U TMHEHYAThIX CIIEKTPOB U3TyUYEHUSI.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPIUHM YaCTHULBI 110 TOPMO3HOMY

nyTH (o ¢potorpadusim).

3. W3mepenue paanoakTUBHOTO (oHA.

IMoBTOPUTEIBHO-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO--00001IAOINIT MOTYJTb IPEIHA3HAYEH AJISl CUCTEMAaTH3AIIH
U 000OmIeHMs]  NPEAMETHOTO  COAEp)KAaHUS M OIbITa  JESTENIbHOCTH,
IPUOOPETEHHOTO NIPU U3YUYEHUHU BCETO Kypca (PU3UKHU, a TaKkKe JUIsl MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (Uu3MKe I OO0ydaroluxcs,
BBIOpABIINX ATOT YYEOHBIN MpPEIMET.

[Ipy M3y4eHUM AAHHOTO MOJIYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
NESTENIbHOCTH, HA OCHOBE KOTOPBIX O0OECIEUMBAETCS JOCTUKEHHE NMPEAMETHBIX U
METANpEeIMETHBIX  IUIAHUPYEMBIX  pe3yJibTaToB  0oO0yueHus, (opmupyercs
€CTECTBEHHOHAY4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEIOBAHUS



SIBJICHUM TIPUPOILI M TEXHUKH, OBJIAJICHUEC YMCHHSIMHU OOBICHATH (PU3HUECKHE
SBJICHUS, TPUMEHSAS TIOJIyYCHHBIC 3HAHUS, peIIaTh 3aJadyd, B TOM YHUCIEC
KAuE€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIUATBHO AEATENBHOCTHBIN XapakTep JAaHHOTO pasjiefia peaau3yeTcs
328 CY€T TOro, 4Tto OOYy4YaroUIMecs BBIMOJHSAIOT 3a/laHusl, B KOTOPBIX WM
IpeJiaraeTcs:
HA OCHOBE IIOJIYYCHHBIX 3HAHWUW pacrmo3HaBaTh M HAYYHO OOBSICHATH
bu3nyeckue BIEHUS B OKPY’KaOIIEH MPUPO/Ie U TTOBCEAHEBHOM KU3HU;
UCIOJIb30BaTh HAYYHBIE METO/Ibl HCCIIeIOBaHUSI (PU3HUECKUX SIBIICHUN, B TOM
YHUCIie 711 IPOBEPKU TMIIOTE3 U MOJYYSHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBHI HAMOOJIEe BAXKHBIX JOCTHIKEHUN COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMEP, TPAKTHUECKOTO HCIOJIb30BAHUS PA3IMYHBIX UCTOYHUKOB
HHEPrUU Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
HHEPTHUU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue (u3MKyd Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HANPABICHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U PEIMETHBIX 00pa30BaTeIbHbBIX
pE3yJIbTaTOB.

B pesynbraTe uzydeHus: GpuU3MKU HA ypOBHE OCHOBHOI'O 00IIIEr0 00pa3oBaHMs

y oOyyatouierocs OyayT cpopMUpOBaHBI CIIEAYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
4acTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

— IPOSBJIICHHE MHTEpeCca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUICKOMN
(du3nuecKoil HayKu;

— [IEHHOCTHOE OTHOUICHHE K TOCTHXKEHUSIM POCCUICKUX YUEHBIX--(U3UKOB;

2) rpa;KIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 0OCYXIE€HUU OOLIECTBEHHO 3HAUMMBbIX
U OTUYECKHX MpoOJeM, CBSI3aHHBIX C [PAKTUYECKUM [PUMEHEHHEM
JTOCTUKEHUM (PU3NKH;

— OCO3HAaHUE BAKHOCTH MOPAJIBHO--3TUYECKUX IPHUHLMIIOB B JAESITEIBHOCTH
YYEHOT0;

3) 3¢TeTHYeCKOro BOCIIUTAHUS:

— BOCHPUATUE 3CTETUUYECKUX KauecTB (PM3NYECKON HayKu: €€ rapMOHHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

— OCO3HAaHUE IIEHHOCTHM (U3NYECKOM HAyKM KaK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHs TEXHOJIOTHM, BaXKHEHIIEH COCTABIISIOIIEH
KYJIbTYDBI;

— pa3BUTHE HAy4yHOH II0003HATENPHOCTH, MHTEpEca K MCCIEeI0BaTEIbCKON
NEeSTENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpHI  3A0POBbS MU  3MOLMOHAJBLHOIO
0J1aronoJIy4us:

— OCO3HAHME IIEHHOCTH Oe30macHoro oOpa3a JKU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BaKHOCTH MpaBHJ O€30MacHOr0 TMOBEACHUA Ha
TpaHCIOPTE, Ha JIOPOrax, C AIEKTPUUYECKUM U TEIUIOBBIM OOOPYIOBAHHMEM B
JOMAIIIHUX yCIIOBUSAX;

— c(hOpMUPOBAHHOCTh HaBBbIKA peQIIEKCHH, MPHU3HAHHUE CBOEro IpaBa Ha
OLIMOKY M TAaKOI'0 € MpaBa y APyroro 4eJoBeKa;

6) Tpy10BOr0 BOCIUTAHUSA:

— AKTHBHOE Yy4YacTHE€ B PEIICHUM MNPAKTHYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHMW3allid, Topoja, Kpas) TEXHOJOTHYECKOW |



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOMMX B TOM YHCIE M (PUIUUECKUX
3HAHUM;

e — UHTEpEC K IPAKTUUECKOMY U3YUEHUIO PO eCcCuil, CBSI3aHHBIX C (PU3UKOIL;

e 7)3K0JI0TrH4€CKOr0 BOCIIUTAHUA:

e — OpHUEHTAlUd Ha NpUMEHEHHE (PU3MUECKHUX 3HAHMM AJI1 peuieHus 3a1ad B
o0nacTu OKpY’Kalollel Ccpenbl, MJIAHUPOBAHUS TIOCTYNKOB M OLEHKH HX
BO3MOXHBIX ITOCJIEICTBUN JIUIS1 OKPY KAIOLLEH CPEIbI;

e — OCO3HaHHE TI00aTbHOIO XapakTepa SKOJIOTHYECKHX MpoOJieM W MyTed ux
peleHns;

e 8) ajanTanum K M3MEHAIOIUMCH YCJOBMAM COLUMAJTBLHON U NPHUPOIHOM
cpeabl:

e — MOTPEeOHOCTH, BO B3aWMOJACWCTBHM TMPH BBINOJIHEHUU WCCIEIOBAHUN H
MPOEKTOB (PU3MYECKON HAIMPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUAM
APYTHX,

e — TIIOBBIICHWE YPOBHS CBOEM KOMIIETEHTHOCTH YEpEe3 IPAKTHYECKYIO
NEATEIbHOCTD;

e — HOTPeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hciie GOPMYJIMPOBATh
UJI€U, IOHSATHS, TUIIOTE3bl O PUBNUYECKUX OOBEKTAX U SIBICHUSAX;

e — OCO3HaHME AePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTh
buzukwy;

e — IUIAHUPOBAHHUE CBOETO PA3BUTUS B MPHOOPETEHUU HOBBIX (UINUYECKUX
3HaHUM;

e — CTPEMJICHUE AHAJIU3UPOBATH U BBISIBIISITH B3aUMOCBSI3U IPUPO/IbL, OOLIECTBA U
HSKOHOMHUKH, B TOM UHUCIIE C UCIIOJIb30BaHUEM (PUZNYECKUX 3HAHUIA;

e — OLEHKA CBOMX JEWCTBUM C YYETOM BIUSHMS Ha OKPYXKAIOLIYIO Cpeny,
BO3MOKHBIX INI00AIbHBIX MOCIEACTBHIA.

METAINIPEJMETHBIE PE3YJIBTATbBI

B pesynbrare ocBOoeHUMs TporpamMmbl 1Mo (pE3MKE HA YPOBHE OCHOBHOTO
ob1iero o6pazoBanus y oOy4Jaroiierocs 0yayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEIbHbIC YHUBEPCAIbHbIC yUCOHbBIC TCUCTBUSA,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JCHCTBUS,  PETYJISTHBHbBIC
YHUBEpCAIbHBIC yIeOHBIE TCUCTBUS.

Ilo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1elicTBUS

ba3oBble Jjornuyeckue aeicTBUA:



BBISIBJISITH W XapaKTepU30BaTh CYIIECTBEHHBIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(DUKALUN, OCHOBAHUS IS
000011IeHUs ¥ CPaBHEHUSI;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUHS B PACCMATPUBAEMBIX (PaKTax,
JAHHBIX U HAOJIIOICHUSAX, OTHOCAIIUXCA K (PU3NUECKUM SIBICHUSM;
BBISIBJISITH NPUYUHHO--CJIEICTBEHHBIE CBSI3U MPU H3YyUYEHUU (UBNYECKUX
SIBJICHUH U NPOLIECCOB, JI€JaTh BBIBOJBI C MCIOIb30BAaHUEM JIEAYKTUBHBIX
U WHAYKTUBHBIX YMO3AKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aMMOCBS3SIX
(U3NYECKUX BEJINYMH;

CaMOCTOSITENIbHO BBIOMpaTh CHOCOO peleHus yueOHOW (U3NYecKOi
3aJauM (CpaBHEHUE HECKOJIbKMX BapHaHTOB pEILEHUs, BHIOOpP Haumbosee
HOJIXOJAIIETO C YUETOM CAMOCTOATEIBHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble uccaenoBaTeJIbCKHeE 1eHCTBUA:

UCIOJIb30BaTh BOMPOCH! KaK MUCCIEN0BATENbCKIII MHCTPYMEHT TO3HAHMS,
IPOBOAMTD IO CAMOCTOSITEIbHO COCTABIIEHHOMY IIJIaHY OIBIT, HECIOKHBIN
¢u3nyecKnii SKCHEPUMEHT, HEOOJBIIOE UCCIEN0BaHHE (HU3UUIECKOTO
SIBIICHUS;

OIICHMBAaTh HAa TPHUMEHUMOCTh W JOCTOBEPHOCTh HH(pOpMaImio,
MOJTyYEHHYIO B XO/I€ UCCIIEIOBAHUS HIIA HKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYITHPOBATH 0OOOIICHNS W BBIBOJBI TIO pe3yiIbTaTaM
IPOBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHS,

NPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
IIPOIIECCOB, a TAaK)Ke BBIIBUTaTh MPEIIONOKEHUsI 00 X pa3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

OPUMEHSTh pa3iINyHble METOAbI, HHCTPYMEHTBI U 3alpPOCHI MPH MOMCKE U
or6ope MH(OpMAIMM WM JAHHBIX C YYETOM MPEATIOKEHHOM Yy4eOHOM
buzngeckoit 3a1a4n;

aHaAJIM3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHGPOPMALIUIO
pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS,

CaMOCTOATEIbHO ~ BBIOMpPATh ONTUMANbHYIO (OpMYy TNpeACTaBICHUS
UHpOpMALlMM ¥ WUIIOCTPUPOBATh pEIIaeMble 3aJaddl  HEeCIOKHBIMU
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U ©X KOMOMHAIUSIMH.

KoMMyHMKAaTHBHBIE YHMBEPCAJbHbIC YUeOHbIe NeCTBHA:

B X0Ji¢ OOCYXKICHHsS ydeOHOro maTepuaia, pe3ysbTaToB Ja0d0paTOPHBIX
padoT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIICCTBY 00CYKAaeMOI TEMbI U
BBICKA3bIBAaTh HJICH, HAllCICHHbIC HA pPEIICHUE 3a7aud U IOJepKaHHe
0J1arokeaTeILHOCTH OOIICHUS,



COTIOCTABJISAITh CBOM CYXKIEHHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB
Jranora, oOHapyXKHBaTh pa3Iu4KMe U CXOACTBO MO3UIIHIA;

BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOJUYHO MPENICTABIISATh PE3yJIbTaThl BHIOJHEHHOTO (PU3MUYECKOTO OIbITa
(3KCIIepUMEHTA, UCCIIEIOBAHUS, TPOEKTA);

NOHMMAThb W HCIHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOH U
WHAMBUAYAIbHONH pabOThl MpU PEIICHWH KOHKPETHOM (U3NYECKOM
poOJIeMBbl;

NPUHUMATh 1IeJId COBMECTHOM JEesATEIHbHOCTH, OPTraHU30BbIBATH JIEUCTBUS
no e€¢ JOCTM)KEHHIO: paclpelnemsiTb pPoju, OOCYXIaTh IMpoLecChl U
pPE3yIbTaThl COBMECTHOM pabOThI, 00001IaTh MHEHHS HECKOIBKUX JIFO/ICH;
BBITIOJHATH CBOIO YacTh PaOOTHI, TOCTUrasi KAYECTBEHHOTO pe3yibTara o
CBOEMY HAMPABICHUIO M KOOPAUHUPYS CBOU JEHUCTBUS C JPYTrUMHU
YJIeHaMH KOMAaH/Ibl;

OLICHMBAaTh KAa4E€CTBO CBOETr0 BKJaJa B OOIIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHHBeEpCcAJbHbIe Y4eOHbIE NeiCTBUSA

Camoopranusanus:

BBISIBJIATH MTPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYAIHsIX, TPEOYIOIIUX
IS petieHns GU3NYeCKUX 3HAHMIA;

OpHMEHTHPOBATHCS B  Pa3jIMYHbIX TMOAXOAAaX TMPUHATUS  PEUICHUM
(MHOUBUYyaJdbHOE, MPUHSATHE DPEIICHUS B TPyMINe, NPUHATHE PEIICHUN
IPYIIION);

CaMOCTOSITEJIbHO COCTABJISATh AJITOPUTM peIIeHus] GU3NYECKON 3a7aun Win
IUTaHa HMCCIIEJIOBAHUS C YYETOM HMMEIOIIMXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh MpeiaraeMble BApHAHThI PEIICHUI;
JiesiaTh BEIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOIUOHAJIbHBbIN HHTE/JIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyalluy U Ipeaararh IUIaH €€ N3MECHECHMS;
OOBSICHATH TPUYMHBI  JOCTIDKEHUS  (HENOCTIIKEHHUS)  pPe3yJIbTaToB
JeSITEIbHOCTH, J]aBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh (B TOM YHUCIIE B XOJ BBIOJIHEHHUS
(U3MYECKOr0 HUCCIIEOBAHMSI WJIM IPOEKTa) HA OCHOBE HOBBIX
O00OCTOSITENILCTB, W3MEHHUBIIUXCS CHUTYyallMil, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEW;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUIM;

CTaBUTh Ce0sl HA MECTO JIPYroro 4ejaoBeKa B XOJE CIopa WIN JUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMAaTh MOTUBBI, HAMEPEHMS U JIOTUKY IPYIroro;



npU3HaBaTh CBOE MPaBO Ha OIMMOKY NMPU peHIeHUH PU3NYECKUX 33134 WIH
B YTBEPKICHUIX HA HAYYHBIE TEMBI M TAKOE K€ IPABO IPYroro.

ITPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 KJacce rpeAMETHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCS YMEHUIA:

UCTOJIb30BaTh  MOHATUSA:  (PU3MYECKWE M XUMHUYECKHE  SIBICHHS,
HAOIO/IeHUE, SKCIIEPUMEHT, MOJENb, TUIOTE3a, CIUHHIIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUs BelecTBa (TBEpHOE,
KHUJIKOE, Ta3000pa3HOe), MeXaHHMYecKoe JBHKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSIMOJIMHENHHOE), TpPaeKTOpus, paBHOJACHCTBYOIIAs
ChJIa, nedopmarus (ympyras, MJIACTUYECKas), HEBECOMOCTb,
COOOILAOIINECS COCYbI;

pa3nuuath sBiaeHUs (qudQy3us, TEIIOBOE ABUKEHHE YaCTHIl BEIIECTBA,
paBHOMEpHOE  JIBWKCHHWE, HEpaBHOMEPHOE  JBIKEHHE, HWHEpIus,
B3aMMOJICHCTBHE TeJl, PAaBHOBECHE TBEPIBIX TEN C 3aKPEIUIEHHOW OCHIO
BpallleHusl, Tepeaadya JaBiCHUA TBEPABIMU TelaMH, >XUIAKOCTSIMH U
razamu, atMoc(pepHOe JaBJCHHE, IUIABAHME TEJN, MPEBpAIICHUS
MEXaHUYECKOH PHEPruu) Mo OMHCAHUIO UX XapaKTEPHBIX CBOICTB M Ha
OCHOBE ONBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHHE;
pacmo3HaBaTh TMPOSIBIEHHE M3YYCHHBIX (PU3MUYECKUX  SBICHUA B
OKpY)XaloIllleM MHpE, B TOM YHCIE (PUINYECKUE SIBICHUS B MPHUPOE:
IPUMEPHI ABMXKEHHUS C PA3TUYHBIMU CKOPOCTSMU B KUBOM M HEXKHBOU
npupoje, IelcTBUE CHIIBI TPEHHS B MPHPOJE M TEXHHUKE, BIUSHHE
aTMOC(epHOro JaBJICHUS Ha JKUBOM OpraHusM, IJIaBaHHE PHIO, phlYarud B
TeJIe YeNOBEKa, MPU STOM MEPEBOIUTH MPAKTUUECKYIO 33a/ady B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHM) PU3UUECKUX SBICHUI;
OINKCHIBATh U3yUEHHBIE CBOMCTBA TeNl U (U3NYECKUE SBICHHS, UCIIONIb3YS
¢usnveckue BeIMYMHBI (Macca, 0O0BEM, IJIOTHOCTH BEUIECTBA, BpEMH,
yTh, CKOPOCTb, CPEIHsSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC
Tena, CWiIa TpeHHs, JaBieHue (TBEPIOTo Tena, >KUIKOCTH, ras3a),
BBITAJIKMBAIOIIAS CHUJIa, MEXaHUYeckas paboTa, MOIHOCTb, IJIEUYO CHIIBI,
MOMEHT CWJbI, KOX(QQHUIMEHT TIOJIE3HOTO JEeHCTBUA MEXaHH3MOB,
KWHETHYEeCKass W IMOTEHIHUAlIbHAs SHEpPrus), NpU ONHCAHUU MPABHIBHO
TPaKTOBaTh  (PU3MYECKUH  CMBICI  UCHOJB3YyeMBbIX  BEIMYHMH, UX
0003HAaYEeHHUSI W €IWHUIBI (U3MYECKUX BEIUYHMH, HAXOAUTH (OPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO0 BETUYHMHY C IPYTMMH BEIMYUHAMH,
CTPOUTH TpapUKU U3YUCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SBJICHUS U MPOIIECCHI,
WCIIOJIB3Ys MpaBUIIa CJIOKEHUS CHII (BAOJIb OJHOW IpsiMOM), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWJIO paBHOBecHs phlyara (6y10ka),
«30JI0TOE€ IIPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON
DHEPruM, NpU HSTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3aIMCHIBATh €70 MAaTEMATHYECKOE BBIPAKEHNUE;

OOBSACHATH (PU3MUECKHE SBJICHMS, TPOLECCHl U CBOMCTBA TEJl, B TOM UYHUCJIE
U B KOHTEKCTE€ CHUTyalluil NPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IIPUYMHHO--CJIECTBEHHBIE CBA3HM, CTPOUTHh OOBsICHEHHE U3 1-2
JIOTMYECKHX IIaroB ¢ ONOpPOM Ha 1-2 M3yuyeHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarb pacy€THble 3amadyd B 1—2 JEHCTBUSA, MCHOJB3Yys 3aKOHBI W
(GopMyibl, CBs3bIBAIOLIME (PU3NUECKHE BEIMUYMHBL: HAa OCHOBE AaHAIU3a
YCIIOBHS 33/1a4y 3aIIMCBIBATh KPAaTKOE yCIOBHUE, MOJCTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYNBI U TMPOBOAMTH PACUYETHI, HAXOAUTH CIIPABOYHBIC
JAHHbIE, HEOOXOAUMBIE JJI PELIEHUs 3a/1ad, OLIEHUBATh PEATMCTUYHOCTh
MOJTYYeHHOU (PU3NYECKON BETUINHBL

pacrno3HaBaTb MpPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh IpPU HNOMOUIU
(u3NYECKUX METOOB, B OIIMCAHUM MCCIIEI0BAHUS BBIACIATH IPOBEPSIEMOE
OpeanojokeHue  (rumoresy),  pas3jivyaTb W HHTEPIPETUPOBATH
NOJIyYEHHBIM pe3yJbTaT, HAXOAUTh OIIMOKM B XOAE ONBITA, JEJIaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOAMUTH OMNBITBI MO HAOMIOAEHUIO (PU3MYECKUX SBICHUW WIH
duznyeckux CBOMICTB Te: (dopMyIupoBaThH IPOBEPSEMBIE
IPEIOJIOKEHUS, COOMPaTh YCTAHOBKY U3 MPEANI0KEHHOTO 000pY/I0BaHMs,
3aIlMChIBaTh XOJI OMbITa U (POPMYITHPOBATH BHIBOBL;

BBIIOJIHATh MPsAMBIE H3MEPEHUS PACCTOSHUS, BPEMEHHM, MacChl Tela,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIHOJb30BAHUEM aHAJIOIOBBIX H
GpOBBIX MPUOOPOB, 3aMUCHIBATh IOKa3aHHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHNUN;

IPOBOAMTH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BETUYHUHBI OT
JIPYrof C HCIOJB30BAHMEM IMPSIMBIX HM3MEPEHUH (3aBUCHMOCTH ITyTH
PAaBHOMEPHO JABWXKYILEroCs Telna OT BPEMEHU JBW)KCHMS Teja, CHUIIbI
TPEHUsI CKOJIBLKEHUS OT Beca Tea, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCHUMOCTH CUJIbI TPEHHUS OT IIOLIA COIPUKOCHOBEHUS TEN, CHIIBI
YIOPYTrOCTH OT YAJMHEHUS MPYKUHBI, BHITAJIKMBAIOLIEH CUJIBI OT 00BbEMaA
NOTPYKEHHON 4acTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTHU TeJa, OT MIyOUHBI, HA KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUU
IUTAaBaHMSI TEJl, YCIOBHMI pAaBHOBECHUS pbluara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAaHUM  Y4€OHOTO HCCIEAOBaHUSA, COOUpaTh YCTAHOBKY H
BBIMOJIHATh WM3MEpPEHUs, Cilenys MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJYYEHHOM 3aBHUCHUMOCTH (DU3MUYECKUX BEJIMYMH B BHUJE
NPEAIOKEHHBIX TaOMUIl U IpauUKOB, JeNaTh BBIBOJBI IO pe3yibTaTam
UCCJIeIOBAHNS;

IPOBOANTH KOCBEHHBIE HU3MEPEHHs (PU3UUECKUX BEIMYUH (IJIOTHOCTD
BEIIECTBA JKUIKOCTU W TBEPAOrO Tena, Cuja TPEHHUS CKOJBXKECHHUS,
JABJIEHUWE  BO3/AyXa, BbITAJIKUBAIOUIAs  CuUJla, JIEWCTBYIOIIAs  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNlo, KOI(PPUIMEHT TMOJIE3HOTO NEeUCTBUS
IPOCTBIX MEXaHU3MOB), CIeAys NPEANOKEHHOW WHCTPYKIUU: TPU
BBIMIOJTHEHUH HW3MEpPEHU COOMpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY H
BBIUUCIISTH 3HAUEHNE UCKOMOW BEJIMUMHBI,

co0JII01aTh MpaBUiIa TEXHUKH 0€30IIaCHOCTU MpH paboTe ¢ J1abopaTOPHBIM
000py/I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIAMHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phIYar, NOJIBMXHBIA U HETIOJBUKHBIN OJIOK, HAKJIIOHHAS! TNTIOCKOCTD;
XapaKTepu30BaTh NPUHIMIBI  JEHCTBUS U3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM Ha MX omnucaHus (B TOM YHUCIE:
NOJIINITHUKY, YCTPOMCTBO BOJONPOBOJA, THIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOW HACOC, ApEOMETP), UCTIOIb3Ys 3HAHUS
0 CBOMCTBax (M3MYECKUX SIBJICHUN U HEOOXOAMMBbIE (PU3MUECKHE 3aKOHbI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  TNpPUMEPHl  (HAXOIUTh  HMH(OpMALMIO O  TIPUMEPAX)
IPAKTHYECKOTO HCIOJb30BaHUA (PU3UUYECKHX 3HAHUW B IOBCEIHEBHOU
KU3HU I obecrieueHus: 0€30MacHOCTH MPH OOpaIlleHuH C MpUOopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 3J0POBbSI U COOIIOJCHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KAIOIIEH cpeie;

OCYHIECTBIISATh OTOOp HMCTOYHHUKOB wuH(Opmanuu B HHTepHere B
COOTBETCTBHUU C 33JJaHHBIM MTOMCKOBBIM 3alIPOCOM, Ha OCHOBE MUMEIOLIUXCS
3HaHUW M TYTEM CpPAaBHEHHUS Pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uH(bopMaIUIO, KOTOpas SBJISETCS MNPOTUBOPEUMBONM HIIM MOXKET OBbITh
HEI0CTOBEPHOMU;

UCIIOJIb30BaTh MPH BHINOJHEHUHN YUY€OHBIX 3a/laHuil HaAyYHO--TIOMYJISIPHYIO
auTepaTypy  (pHU3MUECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHAIIbI,
pecypcebl cetu HTepHET, BiaieTh NpUuEMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus UHPOPMALIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KpaTKWE MUCHMEHHBIE U YCTHBIE COOOIECHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpMALNU (PUINUECKOTO COACpPKAHUS, B TOM



quciae MyOJINYHO JenaTh KpPAaTKUE COOOIIEHHUS O pe3ysibTaTax MpPOEKTOB
WIK Y4eOHBIX MCCIEAOBAaHUN, MpPH 3TOM TIPaMOTHO HCIIOJIb30BATh
U3YYCHHBbI TOHATUHHBIN ammapaT Kypca (OU3HMKH, COIPOBOXAAThH
BBICTYIIJICHUE ITPE3EHTALUECH;

IPU BBINOJHEHUM YYEOHBIX MPOEKTOB M HCCIEIOBAaHUI pacnpeneniTh
00s13aHHOCTH B TPYIl€ B COOTBETCTBUU C TMOCTaBJICHHBIMHU 3a/layaMH,
CIEAUTh 34 BBINOJHEHUEM IUIAHA JCHUCTBHMM, aJE€KBAaTHO OLICHMBATH
COOCTBEHHBIM  BKJIaJ B  JEATENbHOCTb  IPYyNNbl,  BBICTPAaWBATH
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBAsI MHEHHE OKPYKAFOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTh Y OOYYAIOIIUXCST YMEHUM:

WCIIOJIB30BATh TIOHATHS: Macca U pa3Mepbl MOJICKYJI, TETUIOBOE JBMIKEHUE
aTOMOB W MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUNIMUECKUE U
amopdHbIe Tela, HACHIIIEHHBIH W HEHACBIIMICHHBIN Tap, BIAXXHOCTH
BO3MlyXa, TEeMIEeparypa, BHYTPCHHsISI DSHEPTHs, TEIUIOBOW JIBUTATEIb,
AJIEMEHTAPHBIN AJICKTPUUECKHUUN 3apsijI, FICKTPUIECKOE IMOJIe, MPOBOTHUKU
U IUDJICKTPUKH, TIOCTOSHHBIN 3JIEKTPUYECKUAN TOK, MATHUTHOE TIOJIE;
pazinyarh SBJICHUSA (TEIJIOBOE pacUIMpeHHE U CKaThe, Terionepenaya,
TEIJIOBOE PaBHOBECHE, CMaYMBaHUE, KANWUISIPHBIC SIBJICHUS, HCIIApEHHUE,
KOHJICHCAIIWs, TUIABJICHWEe, KpHUCTAu3anus (OTBEpJEBaHKE), KHUIICHUE,
Temionepeaaya (TerI0NnpOBOAHOCT, KOHBEKIIHS, U3JIy4YEHUE),
ANIEKTpU3AIUs TEeJ, B3aUMOJICUCTBUE 3apsJiOB, ACHCTBHS DJICKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJEHCTBHE MArHUTOB, JCHCTBHE
MarHuTHOTO TOJIs Ha TPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs UHAYKITHSA)
M0 OMHWCAHWI0 WX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIONTUX TaHHOE (PU3HUECKOE SBJICHHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpYy’)XalollleM MHUpE, B TOM 4YHucle (PU3NUecKue SIBJICHUS B IPUPOJIE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUAPHBIE SBICHUS B MPHUPOJIE,
KpUCTa/UTBl B Tipupoje, usnydenne ConHIla, 3amep3aHue BOJIOEMOB,
MOpcKHe Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHES, CHETa, JIEKTPUIECKHE
ABJICHUSI B aTMocdepe, JISKTPUUECTBO YKHUBBIX OPraHW3MOB, MarHUTHOE
nosie 3emun, Jpedd MoaroCOB, pOJb MAarHUTHOTO TOJIS JJIsS KU3HU Ha
3emuie, OJISIPHOE CUSHUE, TIPU 3TOM TEPEBOIUTH MPAKTHIECKYIO 3a7a9y B
y4eOHYI0, BBIACIATH CYIIECTBEHHbIE CBOMCTBA (MPHU3HAKH) (PU3UUYECKHUX
SIBJICHUU;

OTHUCHIBATh M3YYCHHBIEC CBOMCTBA Tel M (hU3UUYECKHUE SBJICHUS, UCIIONb3YS
dbu3nyecKkre BeIUYMHBI (TeMIieparypa, BHYTPEHHSS SHEPIusi, KOJUYeCTBO
TEIJIOTHI, yJeldbHAs TEIUIOEMKOCTh BEIECTBA, YJACIbHAas TEIUIOTa



IUIaBJICHUS, YJeNIbHAas TeIuloTa NapooOpa3oBaHMsl, yJlelbHas TeIUIoTa
CrOpaHMsl TOIUIMBA, KO3(PPHUIMEHT TOJE3HOTO JEHCTBUS TEIUIOBOU
MallMHbl, OTHOCUTEJIbHAS BJIAXHOCTh BO3[YyXa, AJIEKTPUYECKUH 3aps,
CWJIa TOKa, DJIEKTPUYECKOE HAINpPSKEHHE, COIPOTUBICHUE IPOBOJHMKA,
yI€IbHOE  CONpPOTHUBIIEHHWE  BemiecTBa, paboTa U MOILHOCTb
NIEKTPUYECKOr0  TOKA), MpPH ONHCAHUM MPaBUIBHO  TPAKTOBATh
($u3nYECKUil CMBICI KCIIOJIb3YEMbIX BEJIWYHH, O003HAUEHUS U €IUHUIIBI
(¢u3nyecKuX BEIMYUH, HAXOAUTh (HOPMYINbI, CBSA3BIBAIOIINE JaHHYIO
(u3MYECKyl0 BEIWYMHY C JpPYTMMHU BEJIMYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SBJICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOXKEHUS MOJIEKYJSIPHO--KHHETUYECKONH TEOPUHU
CTPOECHUS BEIIECTBA, IMPUHLMII CYyNEPIO3ULUU TO0JIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAja, 3akoH Oma i yyacTKa LIENH, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS JHEPIMM, IIPU OTOM JaBaTh
CJIOBECHYIO (hOpPMYJIMPOBKY 3aKOHA U 3alMChIBaTh €ro MaTeMaTHYecKOe
BBIPAKEHHUE;

OOBACHATh (PU3MUYECKHE IPOLECCHl U CBOICTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyalMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BhIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTHUYEeCKuX
IIaroB ¢ OMopod Ha |—2 W3yYeHHBIX CBOMCTBAa (DU3MUECKHUX SIBICHUM,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemate pacy€THble 3adauyd B 2—3 JEHCTBUS, HCHOJb3ys 3aKOHbI U
(GopMyIibl, CBs3bIBarOLIME (PU3NUECKHE BEIMUYMHBL: HAa OCHOBE AaHAIU3a
YCIIOBHS 3a/layd 3alMChIBAaTh KPATKOE YCIOBHE, BBISBIATH HEIOCTATOK
JaHHBIX JJIs  pelIeHHs 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEoOXoquMble i €€ pelleHHs, NPOBOAUTH pPAcu€Thl M CpPaBHUBATH
IOJly4YE€HHOE 3HaU€HUE (PU3NYECKOMN BETMYMHBI C U3BECTHBIMU JaHHBIMU;
pacmo3HaBaTh MpoOOJEMBbl, KOTOpPbIE MOXKHO PpEUIUTh MpPU MOMOIIH
($u3NYECKUX METO/AOB, HCIOJb3Ysl OMUCAHHE HCCIENIOBAaHUS, BBIIACIATH
IPOBEPSIEMOE MPEANOJIOKEHNE, OLCHUBAaTh NPABUIBHOCTH IOPSIKA
IIPOBEJICHUS MCCIEA0BAaHNUS, AEJIaTh BBIBOJBL;

OPOBOAMTH OMNBITBI MO HAOMIOAEHUIO (PU3MYECKUX SBICHUW WIH
du3znyecKuX CBOWCTB TN (KaNMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD J1aBJICHUS
BO3/yXa OT €ro o0béma, TemMrepaTypbl, CKOPOCTH IPOLIEcCa OCTHIBAHUS U
HarpeBaHusi IMpU M3IYYEHMHM OT IBETa H3Iydarouleil (Moriomaromneii)
IIOBEPXHOCTH, CKOPOCTh UCHAPEHUsl BOJABI OT TEMIIEPATypbl KUJIKOCTH U
wiomaan €€ TOBEPXHOCTH, DJEKTPU3alUs TeJl U B3aUMOJEHCTBUE
NIEKTPUYECKUX  3aps/iOB, B3aUMOJEHUCTBUE IOCTOSHHBIX MAarHUTOB,



BU3yaJIM3allisl MarHUTHBIX TIOJCH ITOCTOSHHBIX MArHHWTOB, JEWCTBUS
MarHMTHOTO TIOJIS Ha IMPOBOJHUK C TOKOM, CBOWCTBA AJICKTPOMArHWTa,
CBOMCTBA DJIGKTPOJBHUTATENII IOCTOSHHOTO TOKa): (hOPMYJIMPOBATH
HPOBEPSEMbIC MPEAIOIOKEHHSI, COOUPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHUsI, OMTUCHIBATH XOJI OIbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBITIOJHATh ~ MPSAMBIE  W3MEPEHUS  TEMIIEpaTyphbl,  OTHOCHTEIbHOM
BJIQKHOCTH BO3]yXa, CHJbI TOKa, HAIPSDKCHHUS C HCIIOJh30BAHHEM
AHAJIOTOBBIX TPUOOPOB M JATUYUKOB (PU3MUECKUX BEJIMYUH, CPABHUBATH
pe3yabTaThl U3MEPEHHIA C YIETOM 3aJIaHHON a0COIOTHOM MOTPEIIHOCTH;
IPOBOJIUTH MCCIICIOBAHUE 3aBUCHMOCTH OJHOM (PU3NUECKON BEIMYMHBI OT
OpYyrod ¢  UCHOJIb30BAaHUEM TPSIMBIX H3MEPEeHUH  (3aBUCHMOCTH
COINPOTHBIICHUSI TIPOBOJHHUKA OT €ro JUIMHBI, IUIOMAAN ITOIEPEIHOrO
CCUCHUS M YJICIbHOTO CONPOTHBIICHHSI BEIIECTBA MPOBOHHUKA, CHJIBI TOKA,
WIYIIEro 4Yepe3 MPOBOJHHMK, OT HANPSHKCHHS Ha  MPOBOIHHKE,
UCCIIC/IOBAHUE  IIOCIEAOBATEIFHOTO W MAapaJUICIbHOTO  COCIUHEHHUN
NIPOBOJHHUKOB): ITUTAHUPOBATh HCCIICJIOBAaHUE, COOUPATh YCTAHOBKY W
BBITIOJHATh W3MEPEHUs, CIeIys IPEIIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TOJYYCHHON 3aBUCUMOCTH B BHJIE TaOMUI] U TpadUKOB,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBaHMS,

IPOBOJNTh KOCBEHHBIC HW3MEpPEHHUS (PU3NYCCKUX BEIUYMH (yACIbHAsS
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTHBJIICHHE IIPOBOJHHMKA, paboTra W
MOIITHOCTh DJIEKTPUYECKOTO TOKA): TUIAHHUPOBATh HM3MEPEHHsI, cOOMpaTh
IKCIICPUMECHTAJIBHYIO YCTAHOBKY, CICAYS MPEIJIOKEHHON WHCTPYKIMH, U
BBIYUCJIATH 3HAYCHUC BEJTUYNHBI;

co0JIroaTh MpaBuiia TEXHUKHA 0€301aCHOCTH IIPH padboTe ¢ J1abopaTOPHBIM
o0opynoBaHUEM;

XapaKTepU30BaTh NPUHIUIBI  JCHCTBUS M3Yy4YCHHBIX TNPUOOPOB H
TEXHUYECKUX YCTPOHCTB C OIOpOW HAa WX ONUCaHus (B TOM YHCIE:
CHUCTeMa OTOIUICHHUS JIOMOB, THTPOMETp, TapoBas TypOWHa, aMIEpMETp,
BOJIETMETpP, CUETUYHK JJICKTPUUYCCKOW DHEPIHH, 3JIEKTPOOCBETHUTEIHHBIC
puOOpPkI, HarpeBaTeIbHBIC AICKTPOIPUOOPHI (IPUMEPHI), IEKTPHUUCCKHE
NPEOXPAHUTEIIH, SJICKTPOMArHUT, 3JIEKTPOABUIaTeb TIOCTOSIHHOTO TOKA),
UCTIONB3Ysl 3HAHUS O CBOMCTBAaX (PM3UYECKHUX SIBJICHUNW W HEOOXOIMMBIC
duznyecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCThIC TEXHUYCCKUE YCTPONCTBA M HW3MEPHUTCIIHHBIC
npuboOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM  (KUIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETpP, THTPOMETpP, IBUTATEIb BHYTPEHHETO
CTOpaHusi, 3JCKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI DIICKTPHYCCKUX



Heneil ¢ mocnea0BaTeIbHBIM U MapaljIeIbHBIM COCTUHEHUEM 3JIEMEHTOB,
pasznuuasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX IETeil;
OPUBOIUTH  MpUMEPbl  (HAXOAUTh  HHGOpPMALMIO O  MPUMEPax)
NPAaKTHYECKOTO HWCIOJb30BaHUA (PU3UYECKUX 3HAHUW B ITOBCEIHEBHOU
KU3HU Il oOecrieueHrst 6€30IacHOCTU MpU OOpaIleHuu ¢ IprudopaMu H
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3/I0pPOBbS U COOIIOACHHS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY’KaIOIIEH cpee;

OCYIIECTBIISATh TOWCK HWHpoOpManuu (GU3HYECKOTO COJIEpKaHUs B
WuTepHeTe, Ha OCHOBE WMCIOIIUXCS 3HAHUW M TYyTEM CpPaBHCHHS
JIOTIOTHUTETIFHBIX ~ MCTOYHWUKOB  BBIICIATH  WMH(MOpMAIHIO, KOTOpas
SBIIAETCS IPOTUBOPEUNBOM UM MOXKET OBITh HEAOCTOBEPHOIA;
UCIIOJIb30BaTh MPH BHIMOJHEHUH YUYeOHBIX 3a/laHUi HayYHO--TIOMYJISIPHYIO
auTepaTypy  (QHU3MYECKOro  COACpXKaHWs, CIPAaBOYHBIE MaTEepHAIIHI,
pecypcel cetu MHTEpHET, BiageTh NpuéMaMy KOHCIIEKTUPOBAHHUS TEKCTa,
npeobpazoBanus HH(GOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3iaBaTh COOCTBEHHbIE NMUCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHHUS,
0000mmasi wH(pOpPMAIMI0O W3 HECKOJbKHX WMCTOYHUKOB (DU3UIECKOTO
CONlep)KaHWs, B TOM YHCJIE MYyOJWYHO TIPEIACTABIATh PE3yJIbTaThl
MIPOEKTHOW WJIM KCCIENOBATENBCKONW JESITETbHOCTH, IPU 3TOM T'PaMOTHO
UCIIONIb30BAaTh M3YYEHHBI TOHATUWHBIM ammapar Kypca (U3HKH,
COTIPOBOXKIATh BBHICTYIIJICHUE MPE3EHTAIUEH;

IPU BBITIOJIHEHUU YUYEOHBIX TPOEKTOB U HCCICIOBAHUN (PU3NUCCKUX
MIPOIIECCOB pacCTpeeNaTh OOS3aHHOCTH B TPYyNIE B COOTBETCTBUU C
MIOCTaBJICHHBIMU 33JJa4aMH, CJICIUThH 32 BBIMOJTHCHUEM IUTaHA JCHCTBUHN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
JeSITeNIbHOCTD TPYIIIIBI, BRICTPANBaTh KOMMYHHKATUBHOE B3aUMO/ICHCTBHE,
IIPOSIBIISiS TOTOBHOCTH pa3peniaTh KOH(DIUKTHI.

K xoHIy 00yueHus B 9 kJacce rpeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YYAIOIIUXCSl YMEHUM:

WCIIONB30BaTh TOHATHUSA: CUCTeMa OTCYE€Ta, MAaTepHalbHAss TOYKa,
TPACKTOPHS, OTHOCUTEIbHOCTh MEXaHUYECKOTO IBMKEHHS, Ae(opmarius
(ympyrasi, mjgacTU4ecKas), TpPEHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U TEPErpy3KH, LEHTP TAKECTH, aOCOIMIOTHO TBEPIIOE TEIO,
HEHTP TSKECTH TBEPAOIO Tesla, paBHOBECHE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HH(Pa3BYK H YJIbTPa3BYK, OJICKTPOMATHUTHBIE BOJIHBI,
IKajga 3JEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAAIbHO30PKOCTD,
CHEKTPbI UCIYCKaHUsSI U MOTJIOLIEHuUs, anbda-, 0eTa- 1 raMMa-u3IydeHus,
W30TOIIbI, IAEPHAs SHEPrETHKA;



pa3nuuaTth SBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSAMOIMHEWHOE
JBUKCHHE, PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE [BI)KEHUE, CBOOOJHOE
najicHue Tej, PABHOMEPHOE JIBYKEHHUE 1O OKPYKHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE IBW)KEHME, KOJEOATEIbHOE JBUKEHHUE (3aTyXarouiue H
BBIHY/ICHHbBIE KOJICOAHMsI), PE30HAHC, BOJHOBOE JBUKEHHE, OTPAKEHHE
3ByKa, NPSMOJIMHEHHOE PpacCHpOCTpPaHEHUE, OTPAKEHHE U TMPEIOMIICHHE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3jIokKeHHE OEJI0ro CBEeTa B
CHEKTP U CJOXXEHUE CIHEKTPaJbHbIX IIBETOB, JIUCIEPCHUS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BOZHUKHOBEHHUE JIMHEHYATOrO CIEKTpa
U3JTy4YEHUS) IO OIMCAHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrmo3HaBaTh TMPOSBJICHHE HM3YyUYEHHBIX (PU3UUECKUX SIBICHUUH B
OKpy)XarollieM Mupe (B TOM 4Hcie (U3MYECKHUE SIBICHUS B IPUPOAE:
IPUIIUBBI U OTIIUBBI, IBUKEHUE TU1aHeT COJTHEUYHON CUCTEMBI, PEAKTUBHOE
JIBUKEHHE JKUBBIX OpPraHU3MOB, BOCIPHUSATHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPACEHNE, CEUCMUYECKHME BOJHBI, I[yHAaMH, 3XO0, I[BeTa TeT,
ONTUYECKUE SIBJICHHUS B NMPUPOJE, OMOJOTHYECKOE ACHCTBHE BHIMMOTO,
yJIbTPapUOJIETOBOIO M PEHTIEHOBCKOIO M3JIY4YEHMH, €CTECTBEHHBIM
paAMOaKTUBHBIN (OH, KOCMHUYECKHE JIy4d, PaJUOAaKTHBHOE H3IyYEHHE
OPUPOJIHBIX MHMHEPAJIOB, JEHCTBUE pPAJMOAKTUBHBIX H3IIyYeHUH Ha
OpraHHM3M 4YeJIOBEKa), MPH 3TOM NEPEeBOAUTH MPAKTHUECKYIO 3a7ady B
yueOHYI0, BBIIEIATh CYLIECTBEHHBIE CBOMCTBa (IIPU3HAKU) (PU3NYECKUX
SIBJICHUU;

OINKCHIBATh U3yUEHHBIE CBOMCTBA TENl U (PU3NUYECKUE SIBJICHMSI, UCIIOJIb3YS
¢usnyeckue BENUYMHBI (CpPEeOHSE MU MTHOBEHHAas CKOPOCTh Teia Mpu
HEPaBHOMEPHOM JIB)KEHUH, YCKOpPEHHE, MEepeMElIeHHEe, MyTh, yIIOBas
CKOpOCTb, CHJIa TPEHHMs, CHUJa YIPYrOCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOJHOIO TMAaJEHUs, BEC TeNa, HMIIYJIbC Tela, WMILYJIbC CHIIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, MOTEHLHMATbHAs SHEPrusl Tena,
MOJIHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS IHEPIHsl CHKATOU
OPYXKHUHBI, KHUHETUYECKash SHEprus, IMOJIHAsS MEeXaHU4ecKas JHeprus,
NEPUOA U YacTOTa KojeOaHuH, UIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTb CBETA, IOKA3aTelb MPEJIOMIICHUS CPEAbl), IPU ONUCAHUU
IPaBWIBHO TPAKTOBAaTh (DPU3MUECKUN CMBICT HCIOJb3YEMBIX BEJIMYUH,
0003HAaYEeHHUsSI W €IWHUIBl (U3MYECKUX BEIUYHMH, HAXOAUTh (OPMYIIbI,
CBS3BIBAIOIIME JAHHYIO (PM3UYECKYHO BEJIUYMHY C IPYTMMM BEIMYMHAMU,
CTPOUTH IPaQUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEINUNH;
XapaKkTepU30BaTh CBOMCTBa TeJy, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCTIONIB3YSl 3aKOH COXPAaHEHHUs DHEPIHH, 3aKOH BCEMHUPHOIO TSATOTEHUS,



OPUHLIUI CYNEPHO3UIMN CHJI, MPUHLIUI OTHOCUTENbHOCTH [amuies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHs] UMITYJIbCa, 3aKOHBI OTPAXKEHUS U
IPETOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsAJ0BOIO M MAaCCOBOIO YUCEIN
NP SAEPHBIX PEAKIHSIX, MPU ITOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA W 3allMChIBATh €T0 MaTEMaTHIECKOE BhIPAKECHHE,

OOBSCHATH (PU3MYECKHE MPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIIATDH
NPUYUHHO--CJICICTBEHHBIC  CBS3M, CTPOUTh OOBSICHEHHE U3 2-3
JIOTUYECKHX IIaroB ¢ OMOpPOW Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3NUYCCKUX
SIBIICHUH, PU3NIECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiarb pacy€THble 3amadd  (OmMparoluecs Ha CcucreMy u3 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3aliChIBaTh KPAaTKOE
YCIIOBHUE, BBISBISTH HEIOCTAIOIINE WM W30BITOYHBIC JaHHBIC, BHIOUPAThH
3aKOHBI U (HPOPMYIIBI, HEOOXOAUMBIE IJISl PELICHHS, POBOUTH PACUETHI U
OLICHUBATh PEATMCTUYHOCTH TMOJYYEHHOTO 3HA4YeHHUs (PU3NYECKOU
BEJIMYUHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXXHO PpEIIUTh TPU OMOIIH
(GU3MYECKUX METO/OB, HCIOJB3Ysl OMUCAHHE HCCIICIOBAHUS, BBIICIATH
IpOBEPSIEMOE  TPEINOJOKEHUE, OICHUBATh MPABWIBHOCTh IMOPSAIKA
IOPOBEJICHUSI  HCCIEJOBAHMS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
PE3yNbTaThl HAOIOACHUHN U OIBITOB;

NPOBOAWTH OMBITBI 1O HAOMIOACHUIO (PU3UYECKUX SBICHUNA WIH
¢u3nYECKUX CBOWCTB Ten (M3ydeHHE BTOPOro 3akoHa HproToHa, 3akoHa
COXpAaHEHUS SHEPruH, 3aBUCUMOCTb MEpHOAa KOJEOAHWN MPYNKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIBI MAJIBIX KOJICOAHWH, MPSMOIMHEHHOE paclIpOCTPAHCHHE CBETA,
pasiokeHue OeNoro cBeTa B CIIEKTP, M3yUEHUE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)k€HHs IMpeaMera B coOuparomieit
JUH3E, HAOMIOJEHHE CIUIOIIHBIX W JUHEHYaThIX CIEKTPOB H3IYUCHHS):
CaMOCTOSITENILHO  COOMpaTh YCTAaHOBKY U3 HM30BITOYHOrO Habopa
o0Opy/mOBaHUs, OMUCHIBATH XOJ ONBITAa M  €ro  pe3yibTarThl,
(dbopMyIUpOBaTh BHIBOJIBI;

IPOBOAMUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OMpeesiss
CpelHee 3HayeHHE U3MepsieMONM BeNUYMHBI ((POKYCHOE pacCTOSIHHUE
cobuparomield JIMH3bI), OOOCHOBBIBATH BHIOOp cHocoba U3MEpEeHUs
(M3MepUTENHHOTO TPUOOpPA);

NPOBOANTh HWCCIEAOBAaHHWE 3aBUCUMOCTEH (M3MUECKHX BEIUYHMH C
UCIOJIb30BaHUEM NPSAMBIX HM3MEPEHUN (3aBUCHMOCTb IyTH OT BPEMEHH



Py PaBHOYCKOPEHHOM JIBHJKEHHHM O€3 HadajgbHOM CKOpPOCTH, Mepuoaa
KOJIeOaHM MaTeMaTHYeCKOTr0 MAasSTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTPpaXEHUs CBETa OT yIJia MaJieHUs U yIJia MPEeJOMIICHUS OT yria
NaJicHus ). IUIAHUPOBATh HCCJIENOBAaHUE, CaMOCTOSTENIBHO CcoOWpaTh
YCTaHOBKY, (DUKCHpOBaTh pE3yJNbTaThl TOJYyYEHHOW 3aBUCHMOCTH
bu3nYecKuX BETWYWH B BHUJIC TaONHI U TPpaduKOB, JeJIaTh BBIBOIBI IO
pe3yJbpTaTaM HCCIeA0BAHNUS;

NPOBOANTHh KOCBEHHBIE H3MEpeHUs (U3MUECKUX BEIWYUH (CpPEeIHSS
CKOPOCTh W YCKOpPEHHE Tella TMpH pPaBHOYCKOPEHHOM JIBIKEHUH,
YCKOpPEHHE CBOOOAHOTO MaJcHUs, >KECTKOCTh MPYKHHBI, KOd(PhULIMEHT
TPEHHSI CKOJBKEHMs, MeXaHHuecKas paboTa M MOIIHOCTh, 4acToTa H
nepuos KojaeOaHWii MaTeMaTH4eCKOoro W TMPYKWHHOTO MAasSTHHKOB,
ONTHYECKass CWiIa CcoOWparomieid JHMH3bI, PAJAOAKTUBHBIA  (DOH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh IKCIEPUMEHTATBHYIO YCTAaHOBKY WU
BBHITIOJTHATh U3MEPEHUS, CIEMys MPEIOKEHHON WHCTPYKIIUHU, BBIYUCIIATh
3HAYCHHE BEJIMYMHBI U aHAJTU3UPOBATH MOYYECHHBIE PE3yIbTAThI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

coOI0AaTh MpaBuiia TEXHUKUA OE30TaCHOCTH TpU padboTe C T1abopaTOPHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM W3YYEHHBIX (DU3UYECKUX MOJIETICH:
MaTepuaibHas TOYKa, aOCOIMIOTHO TBEPIAOE TEIO, TOUYCYHBIM HCTOYHHK
CBeTa, Jy4, TOHKas JIMH3a, TUIAHETapHas MOJENb aToMa, HYKIOHHAs
MOJIeJTb ATOMHOTO S/IPa;

XapaKkTepu30BaTh MPHUHIUIBI JCUCTBUS M3YYEHHBIX TNPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOpPOM HAa HMX oOmnucaHus (B TOM YHCIE:
CIIUJIOMETP, MAaTYUKUA TIOJIOKCHHS, PACCTOSIHUSI M YCKOPCHHWsI, PAKeTa,
9XOJIOT, OYKH, TMEepHcKom, ¢oToanmapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HWCHONB3ys 3HAHHUS O
CBOMCTBaX (U3WYECKUX SBICHUM U HeoOXoaumble (u3MUecKue
3aKOHOMEPHOCTH;

WCIOJI30BATh CXEMbI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTEIHHBIX MPUOOPOB M TEXHOJIOTHYECKHX IPOIECCOB
IpU PEIICHUH Yy4eOHO--MPAKTUYECKUX 3a/]ad, ONTHYECKHE CXEMBI IS
MIOCTPOCHUS N300paXKEHHUH B IITIOCKOM 3epKajie U COOMpAOIIe TNH3E;
NPUBOAWTH  MPUMEPHl  (HAXOIWUTh  WH(OpPMAIMIO O  TIPHUMEPax)
MPAaKTHYECKOTO HWCIOJb30BaHUA (PU3UYECKUX 3HAHUW B IOBCEIHEBHOU
KU3HU Il oOecrieueHrst 6€30IacHOCTU MpU OOpaIieHuu ¢ IprudopaMu H
TEXHHYECKUMHU YyCTPOMCTBAMH, COXPAHECHHS 3I0POBbS U COOIIOICHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIIEH cpee;



OCYHIECTBIISATh TMOWCK HHPopManuu (U3NYECKOTO COJEp)KaHUS B
HuTepHeTe, caMOCTOATEIBHO (HOPMYIHUPYSI MOMCKOBBINA 3alpoc, HaXOAUTh
NyTH ONpeeNieHUs] JOCTOBEPHOCTH MOJIYyYEHHON MH(POpMAIMN Ha OCHOBE
MMEIOLIMXCS 3HAHUN U JOTIOJIHUTENbHBIX HCTOYHUKOB;

UCIIOJI30BATh MPHU BBIMOJHEHUN YYEOHBIX 3aJaHUN HAYYHO--MIOMYJISPHYIO
auTepaTypy  (pU3MUECKOro CoAepXaHHs, CIPAaBOYHbIE MaTEepHAIIbI,
pecypcebl cet IHTEpHET, BiIaleTh MPUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE
uH(pOpMaAIMU U3 HECKOJbKMX MCTOYHUKOB (PU3MUECKOrO COJIepKaHus,
nyOJUYHO MPEJICTABIATh PE3YbTaThl MPOEKTHON WIIA MCCIIE0BATENbCKON
NEATEIbHOCTH, MpPU 3TOM TPaMOTHO  HCIOJNb30BAaThb  HM3yYEHHBIN
NOHATUUHBIN anmapatr u3ydyaeMoro pasiaena (U3MKA U CONPOBOXKIATH
BBICTYIUICHHE Mpe3eHTalMed ¢ Y4EToM OCOOEHHOCTEH ayauTOpUU
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB M TeM (undposbie)
Koutpoabnbie IIpakTuyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. ®usnka u e€ posib B NO3HAHUU OKPY/KAIOLIEr0 MUPa
Bubnuoreka [IOK
1.1 o - 2 0.5
FISHEA - Hayka O npupole https:/m.edsoo.ru/7£416194
bu6mmoreka [IOK
1.2 o 2 1
HBHACCKHE BEMIHHMHbL https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHEBIN METOM ITO3HAHUS 2 1 bubmorexa [TOK
' Y A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pazpen 2. [lepBoHayaibHbIe CBeAeHUS 0 CTPOCHHH BelleCTBA
bu6mmoreka [IOK
2.1 1
Crpoenne semectsa https://m.edsoo.ru/7f416194
29 JBr>KeHME U B3aUMOJICMCTBUE YaCTHI] ) 1 bubnnoreka HOK
' BEILIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPCTATHBbIC COCTOANMA BEIIECTBA https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:keHne u B3auMojieiicTBue Tej
bu6mmoreka [IOK
A M
3 CXAHITICCROC JBIDKEHHC 3 https://m.edsoo.ru/7f416194
32 Nuepuumsi, macca, MIOTHOCTh 4 1 bu6mmoreka [IOK




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

Bu6nuoreka [IOK

33 Cuna. Bupt cun 14 https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Paznen 4. /laBiieHue TBEPABIX TeJI, )KUAKOCTEH U ra3oB
41 [aBnenue. [lepenaua naBneHus TBEpABIMU 3 bubnmoreka [JOK
’ TeJIaMHM, )KUJKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
Bubnuoreka [IOK
4.2 Jlasnenne xKuIKoCTH > https://m.edsoo.ru/7f416194
Bubnuoreka [IOK
4.3 Ammoceproe JaBieHue 6 https://m.edsoo.ru/7f416194
44 JlelicTBHE )KUIKOCTH U ra3a Ha NOTPYKEHHOE 7 bubnmnoreka [JOK
’ B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Paznen 5. Pabora u MOIIHOCTB. JHEpPrUs
Bubnuoreka [IOK
>1 PaGoTa 1 momHOCTS 3 https://m.edsoo.ru/7f416194
Bubnuoreka [IOK
32 Tpocreie Mexanm3mb! > https://m.edsoo.ru/7f416194
Bbubnuoreka [IOK
>3 Mexannueckas SHeprus 4 https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
Paznea 6. ** [loTropenue™*
6.1 [ToBTOpEHME 3
Hroro 3




PesepBHOE Bpems

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

71

4.5

12




8 KVIACC

Kosn4yecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM uugpposbIe
Ne ii/mn P Konrpoabnbsie IIpakruueckue (midpp )
NPOrpamMmsblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
Pa3zpen 1. TensioBble iBJIeHUSA
Bubnuoreka [IOK
1.1 C i 7 0.5
TPOCHIE 1 CBOMCTRA BellecTha https://m.edsoo.ru/7f4181ce
Bbubnuoreka [IOK
1.2 T 21 1 5
CTIOBBIC MpOLECChl https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3neu 2. DiiekTpuyeckue M MATHUTHbBIEC SIBJICHUSA
)1 DneKkTpruyecKue 3apsiibl. 3apsyKEHHBIE Tella 7 1 bubnmnoreka [JOK
’ W UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
Bubnuoreka [IOK
2.2 I1 i i 20 1 7
OCTOAMHBIN SJCKTPHHECKHHI TOK https://m.edsoo.ru/7f4181ce
Bbubnuoreka [IOK
23 M 6 1 1.5
ATHITHBIC ABICHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 C) 4
JICKTPOMATHHTHA HEAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
Paznea 3. IloBTopenue
3.1 [ToBTOpEeHME 3 1
Hroro 3
Pe3epBHOE Bpems 3




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

71

4.5

14.5




9 KJIACC

Kosn4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM ungpoBbie
Ne ii/mn P Konrpoabnbsie IIpakruueckue (midpp )
NMporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3zpen 1. Mexannueckue siBJIeHUS
L1 MexaHH4eCKOe JBMKEHUE U CIIOCOOBI €70 10 0.5 1 Bubnuoreka [IOK
' OIMCaHUS ' https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAIMOAICHCTBHC T https://m.edsoo.ru/7f41a4a6
Bbubnuoreka [IOK
1.3 3aKOHBI COXpaHe 10 3
Hbl COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pa3zpen 2. Mexann4ueckue KoJJe0aHUA U BOJHBI
Bubnuoreka [IOK
2.1 Mexanndeckne Koneda 7 3
RARHHCCRIC KOACOAmHA https://m.edsoo.ru/7f41a4a6
Bbubnuoreka [IOK
2.2 MexaHu4ecKkue BO .3 8 1 3
XAHHHCCKUC BOTIHHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znen 3. DiieKTpOMArHUuTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHbBI
31 DIEeKTPOMarHuTHOE MOJe U 6 ) bubnmoreka [JOK
’ 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Pa3nen 4. CBeToBbIE IBJICHUSA
4.1 3aKOHBI paclpOCTPAHEHUsI CBETA 6 2 bubnmoreka [JOK




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

Bbubnuoreka [IOK
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
bu6mmoreka [IOK
43 Paznoxenune 6enoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f41ada6
Hroro no pazgeny 15
Paznen 5. KBaHToBbBI€ sIBJIeHUsI
bu6mmoreka [IOK
5.1 Hcnyckanne ¥ norjoneHne cBeTa aroMOM 4 1 hits://m.cdsoo.ru/7 41 adat
bu6mmoreka [IOK
32 CTpoenne aToMHOro spa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 1 1
5.3 JIEPHBIE PEAKIIUU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Pa3znea 6. [loBTOpuTEILHO-00001IAKO NI MOYJIb
[ToBTOpenue u 0000IIEHUE CONEPIKAHUS bubnuoreka [JOK
6.1 9 1 2
Kypca ¢usuku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4.5 27




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne undgposbie
/i Tema ypoka Beero Kontposnbubie  IIpakTnueckue o0pazoBaTebHbIe
padoThI padoThI pecypenI

| ®dusuka — Hayka o npupoje. JABieHus |
MPUPOJIBI

2 dusnyecKkue BICHUs 1

3 Ou3nYecKue BEINYNHBI U NX U3MEPECHHE. | 0.5
CrapToBas KOHTpOJIbHas paboTa '

Ypok-uccnenopanue "M3mepenue

4 TeMIEepaTypbl IIPU MTOMOITU KUJKOCTHOTO 1 1
TEPMOMETPA U AaTYMKA TeMIEepaTyphl”

5 MerTobl HayqHOTO TTo3HaHus. Onucanue | Bu6nuoreka [IOK
(bU3NYEeCKUX SBJICHUHN C TTOMOIIBIO MOJICIICH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "IIpoBepka rumnoTessl:

6 JATbHOCTh MOJIETA IIapUKa, MMYIIEHHOTO | 1
TOPU30HTAILHO, TeM OO0JIbIIe, YeM OOJIbIIe
BbICOTA ITycKa"

Crpoenue BemectBa. OMbITHI,
7 JIOKA3bIBAIOLIME TUCKPETHOE CTPOCHUE 1 bubmmorexa [OK
https://m.edsoo.ru/ff09fe0a
BEILECTBA

8 JIBr>KeHHEe YacTHIl BEIeCTBa 1 bubmorexa LIOK

https://m.edsoo.ru/ff0a013e

9 Ypok-uccnenoanue «OMbITHI 110 | |
HAOJIO/ICHUIO TETNIOBOTO PACIIUPEHUS




ra3oB»

10 ArperaTHble COCTOSTHUSI BEUIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSIHUHN BOJIBI.
11 O6o06menue o pazaeny «llepBoHauaabHbIC bubmmorexa [IOK
https://m.edsoo.ru/ff0a0378
CBEICHMSI O CTPOCHHUH BEILIIECTBA»
12 Mexanuueckoe ABuxkeHue. PaBHoMepHOe U bubnmoreka [JOK
HEPABHOMEPHOE IBHKEHHUE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [IOK
13 Cropocts. EAuHE! ckopocTh https://m.edsoo.ru/ff0a079c¢
14 Pacuer nmyTy ¥ BpeMEHU ABUKCHUS buomorexa LIOK
https://m.edsoo.ru/ff0a0aec4
Bubnuoreka [IOK
15 Nuepuusi. Macca — Mepa HHEPTHOCTH TeN hitps-//m.cdsoo.ru/f0a0c 10
16 IInotHoCTh BemecTBa. PacdeT Maccel u Bubnuoreka [IOK
o0BeMa Tena 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa;{ pabota «Omnpenenenue
MJIOTHOCTH TBEPAOTO TEa»
18 Pemenne 3amau no teme "IInoTHOCTE Bubnuoreka [IOK
BemiecTna" https://m.edsoo.ru/ff0al23c
19 Cula Kak XapaKTepUCTHKA B3aUMOICUCTBUS
ten. Cuna ynpyrocTtu. 3akoH ['yka
JlaGopaTopnas padora Ne 1 «3yuenue
20 3aBHCUMOCTH pacTsoKeHHs (aedopMariin)
NPYKUHBI OT TIPUIIOKEHHOHN CHITBD)
21 SBnenue Tsarotenus. Cumna TSKECTH
CBs13b MEXy CUJION TSYKECTH U Maccou
22 tena. Bec Tena. Pemenue 3a1a4 no reme bubmmorexa [IOK

"Cwnna Tsoxkectn"”

https://m.edsoo.ru/ff0al778




” Cuia TSKeCTH Ha JPYTruX IUIaHeTax. bubnmnoreka [JOK
Du3nYeCKUe XapaKTePUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
Bubnuoreka [IOK
24 Msmepertie ciur. JimamomeTp https://m.edsoo.ru/ff0al8cc
Bubnuoreka [IOK
25 Bec Tena. Hesecomocts https://m.edsoo.ru/ff0al778
%6 CrnoxxeHue AByX CUJI, HalPaBJIEHHBIX 1O bubnmnoreka [JOK
OZHOM npsAMoi. PaBHOAEHCTBYOIIAS CHJIT https://m.edsoo.ru/ff0ala70
7 Pemenue 3agau no reme
"PaBHonelicTBytOmas cui'"
)3 Cwuiia TpeHus u €€ Buapl. TpeHue B npupoze bubnmoreka [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota Ne 2 «U3y4enwue
29 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBXEHUS OT bubnmoreka [JOK
CHJIBI JIABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOLIUXCS TOBEPXHOCTEW»
30 PeI_HeHI/IGi 3aa4 Ha (ijelleJIeHI/Ie
PaBHOJEHCTBYIOLIEH CUITBI
Pemenne 3amad mo Temam: «Bec Temay,
31 «['paduueckoe nzobpaxenue cuin», «Cuiby, bubmmorexa LHOK
. https://m.edsoo.ru/ff0alde0
«PaBHOAEUCTBYIOIIAs CUID)
Kontponbras padotaNe 1 mo temam:
1 «MexaHndeckoe JBIKeHHne», «Macca,
IJIOTHOCTBY, «Bec tenay, «I'padudeckoe
n300paxeHue cuimy, «CHITbI»
13 Hasnenue. CriocoObl yMEHBIIEHUS U bubmuorexa [{OK
YBEJTUYECHUS JTABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBieHue ra3za. 3aBUCUMOCTD JIaBJICHHUS raza bubmuorexa [{OK




0T 00BbEMa, TEMITEPATyPHI

https://m.edsoo.ru/ff0a2376

35 Ilepenaua naBiieHust TBEPIBIMU TEIIAMH, bubnnoreka HOK
SKUIKOCTSIMU U razaMu. 3axkoH Ilackans https://m.edsoo.ru/ff0a25b0
16 JlaByieHME B )KUJIKOCTH U T'a3e, BBI3BAHHOE bubmuorexa [{OK
NEUCTBUEM CWIIBI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no teme «/laBinenue B bubmuorexa [{OK
SKUIKOCTH U Trase. 3akoH Ilackamsay https://m.edsoo.ru/ff0a2826
bubnnoreka HOK
38 Coobmazonmmecs cocyms! https://m.edSO(I)l.m/fan2970
39 I'mppasinueckuii npece buomorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. I[lopiIHEBON KUIKOCTHBIN
Hacoc
A1 Atmocdepa 3emitr 1 MPUUYUHBI €€ bubnnoreka HOK
CYILLIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
bubnnoreka HOK
42 Bec Bo3ayxa. ATMOchepHOE 1aBlIeHHE hitps://m.c dSO(I)_.II'u J0a2b5a
13 W3mepenne atMmocdepHoro aasieHus. OnbIT bubnmnoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBHUCHUMOCTBH aTMOC(EPHOTO JaBICHUS OT bubnmnoreka [JOK
BBICOTBI HAZl YPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 bapometp-anepoua. AtmocdepHoe naBiIeHUE bubnnoreka HOK
Ha pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amad mo reme " AtmochepHoe
napjeHue"
47 JelicTBHE )KUKOCTHU U Ta3a HA MOTPYKEHHOE bubnmnoreka [JOK
B HUX TeJI0. ApXHUMeI0oBa cuja https://m.edsoo.ru/ff0a3276
48 JlaGopaTtopHas pabota «Onpenenenue bubmuorexa [JOK




BBITAJIKUBAIOLIEH CHUJIBI, IEMCTBYIOLIEN Ha
TEJI0, IOTPYKEHHOE B JKUJIKOCTbH)

https://m.edsoo.ru/ff0a33fc

Jlaboparopnas padota Ne 3 o Teme
«MccnenoBanue 3aBUCUMOCTH Beca Telia B

bu6mmoreka [IOK

49 BOJI€ OT 00bEMA MOTPYKEHHON B KHUIKOCTh ! https://m.edsoo.ru/ff0a3514
YacTH TeJay
bu6mmoreka [IOK
30 Hnaare Ten https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota Ne 4
51 "KoHCcTpynpoBaHue apeomMeTpa Win ) |
KOHCTPYUPOBAHUE JIOJIKU U ONpECICHHE €
rpy3000AbEMHOCTH"
Pemenue 3agau no remam: «IlnaBanue
52 cynoB. Bo3nyxonnaBanuey, «/laBienue bubmmorexa LIOK
. https://m.edsoo.ru/ff0a3654
TBEPJbIX TEJ, )KUJIKOCTEU U ra30B»
KonTtponbras padota Ne 2 mo Teme
53 «/laBneHue TBEpABIX TN, KUIKOCTEH 1
ra3oB»
bu6mmoreka [IOK
>4 Mexannseckas padota https://m.edsoo.ru/ff0a3{f82
bu6mmoreka [IOK
>3 MonsocTs. Exusmitgt MomHocT! https://m.edsoo.ru/ff0a3{82
56 VYpok-uccienoBanue "Pacuétr MOIIHOCTH, |
pa3BHBaEMOM MPHU MOIBbEME MO JIeCTHUIE"
57 IIpocTeie Mexanu3Mmbl. Poruar. PaBHOBecue
CHJI Ha pblyare
53 Prruaru B TexHuKe, OBITY U IPUPO/IE. 0.5 bubnnoreka HOK

JlaboparopHas pabota Ne 5 «MccnenoBanue

https://m.edsoo.ru/ff0a478¢e




YCJIOBUI PaBHOBECHS pblUara

Pemienne 3agau 1mo Teme «Y CIIOBUS bubmuorexa [JOK
59 1
paBHOBECHs pblyara» https://m.edsoo.ru/ff0a48a6
Koadduruent mosesHoro neicTpust
60 MexaHusma. Jlaboparopnas pabora 1 0.5
«3mepenne KII/] HakTOHHOHN TIIIOCKOCTH
61 Pemenue 3agau no reme "PaborTa, ) Bbubnuoreka [IOK
MotHocTh, KITJT" https://m.edsoo.ru/ff0ad4c48
62 Mexanunueckas sneprusi. Kunernueckasi u ) bubnnoreka HOK
MOTEHIUAIbHAS SHEPTUsl https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHHS MEXaHUYECKON dHEPTUr 1 bubmorexa HOK
P P https:/m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 110 TEME
"DKCIEPUMEHTAIBHOE OTPEICTICHHUE
64 W3MEHEHUSI KHHETUYECKON U TTOTCHI[UAIbHON 1 1
SHEPTrUH MMPU CKATHIBAHUH TEJA T10
HaKJIOHHOM TI0CKOCTH"
65 KonTtponbnas padota Ne 3 mo teme «Pabora 1 |
Y MOUTHOCTb. DHEPTUS»
PeseprubIii ypok. Pabora ¢ Tekctamu mo
66 temaM "MexaHnueckoe ABUKeHHe" 1 bubmmorexa [IOK
a > https://m.edsoo.ru/ff0adeec6d
"JlaBnenue"
67 Hrorosas koHTponbHas padota (ITA win ) | bubnmoreka [JOK
BIIP) https://m.edsoo.ru/ff0adffe
PeseprHbIii ypok. Pabora ¢ Tekctramu mo
68 " " 1
teme "Pabota. MomHocTh. DHeprus
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4.5 12




8 KVIACC

Kosn4yecTBo yacoB DJIeKTPOHHbBbIE
Ne uudposbie
Tema ypoka Konrpoabusie IlpakTHueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U X OIBITHBIE 1 bubmmorexa [TOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS

) Macca u pazMep aTOMOB U MOJIEKYII. | 0.5
BxoHOI KOHTPOIIb ’

3 Mogenu TBEpAOTO, JKUIKOTO U | bu6nuoreka [IOK
ra3000pa3HOro COCTOSTHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHEe CBOMCTB TBEPOTO, JKUJIKOTO H

4 ra3000pa3HOro COCTOSIHUI BellecTBa Ha |
OCHOBE I0JIOKEHUM MOJIEKYJISIPHO-

KMHETUYECKOU TEOpUHU
5 Kpucramnmmyeckue n amopHsie Tena 1 Bubmrorexa LIOK
P p https://m.edsoo.ru/ff0a5800

6 CmauuBaHue 1 KalWJISPHOCTb. 1 bu6nuoreka [JOK
IToBepXHOCTHOE HaTsKEHUE https://m.edsoo.ru/ff0a5530

7 TennoBoe paclIMpeHne U cxKaTue 1 bubmmorexa [TOK

p p https://m.edsoo.ru/ff0a5a26

g Temneparypa. CB43b TeMIEpaTypbl CO |
CKOPOCTBIO TEIJIOBOT'O JIBM)KEHHS YACTHII

9 Buytpennss sHeprus. CriocoObl U3MEHEHUS | Bubmuorexa [JOK
BHYTPEHHEHN YHEPIUU https://m.edsoo.ru/ff0a5c60

10 Bunael renonepenaun 1 bubnmnoreka [JOK




https://m.edsoo.ru/ff0a6412

VYpoxk-konpepenuus "[IpakTuueckoe

11 HCITOJIb30BAHNE TEIJIOBBIX CBOMCTB BEILIECTB bubmmorexa LOK
. " https://m.edsoo.ru/ff0a65¢c0
Y MaTepHUaloB B LEJSIX IHEProcOepexeHHs
12 KonuuaecTBo TemnoTel. Y nenbHas bubmuoreka [JOK
TETJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIUIOBOTO OaylaHca. bu6nuoreka [JOK
TennooOMeH U TETUIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtophast padota "HccinenoBanue
14 SBJICHUS TETJI0O0OOMEHA MPU CMEIIMBaHUU bubmmorexa LHOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U ropsiueil BoAbl
Pacuer konm4ecTBa TEIUIOTHI, HEOOXOIUMOTO
15 JUTSL HATPEBAHUS TeJa U BBIICTISIEMOTO UM
U OXJIAXKIEHUU
16 JlaGopatopHas pabora "OnpeznencHue bu6nuoreka [IOK
yZeJIbHON TEIJIOEMKOCTH BemiecTa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIUIMBA. Y I€JbHas TEIJI0Ta bubnmnoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[LinaBnenue u oTBEpACBaHUE
18 KPUCTAJUIMYECKUX TeJl. Y AeNIbHAs TeIIOTa bubmmorexa LHOK
p thde https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JlaGopatopHas pabora "OnpezneneHue bu6nuoreka [IOK
yIeJIbHON TEeIJIOTHI TIaBIeHHs Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3oBanre U KOHIEHCAITHS. bu6nuoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenwne. Y aenpHas TemioTa
bubmoreka [IOK
21 napooOpa3oBaHUs U KOHJICHCAIIUH.

3aBUCHUMOCTh TEMIIEpATyphl KUIIEHUS OT

https://m.edsoo.ru/ff0a786¢




aTMochepHOTro maBICHHUS

22

BraxxnocTs Bo3myxa. JlabopaTopnas pabora
"OnpeneneHre OTHOCUTEIHHOM BIaKHOCTH
BO3/IyXa"

but6mmoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amad Ha onpeeneHUe BIAKHOCTH
BO3JIyXa

24

[TpuHIUTIBI PaOOTHI TETJIOBBIX ABUTATENCH.
[TapoBas TypOuHa. J[BuTraTenb BHYTPEHHETO
CrOpaHHus

25

KII/l remoBoro asuratesns. TenaoBbie
JIBUTATENIH U 3aIIUTA OKPYKAIOLIEH CPEbI

but6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEeHUsI U MPEeBPALCHHs] SHEPTUN
B TEIUIOBBIX IpoIeccax

27

[ToaroroBka Kk KOHTPOJIBHOM paboTeE MO TEMe
"TennoBrle sABIeHUA. VI3MeHeHNEe
arperaTHbIX COCTOSIHMI BelecTna'

bubmmoreka [JOK
https://m.edsoo.ru/ff0a83{2

28

KonrtponsHas pabota no Teme "TeroBbie
siBJIeHUsI. MI3MeHeHne arperaTHblX COCTOSIHUN
BemecTna"

bubmmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpuzanus ten. JBa pona
AIEKTPUUECKUX 3aPSI0B

30

VYpok-uccnenoBanue "DieKTpu3anus Tel
WHIYKIIMEN U PU CONMPUKOCHOBEHUH"

31

B3aumonelicTBue 3apsKEHHBIX TeNl. 3aKOH
Kynona

bubmmoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DnekTpuyeckoe noJie. HanpsikeHHOCTD
ANEKTPUYECKOTO 1oJs. [IpuHumn
CYNEPIIO3UINH JIEKTPUUECKHUX MO

but6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a




Hocurenn SJICKTPUYCCKUX 3apA10B.

33 .
DnemeHTapHbId 3apsia. CTpoeHue atoMa
34 [IpoBOJHUKY M TUANEKTPUKH. 3aKOH bu6nuoreka [IOK
COXpaHEHU DIEKTPUYECKOro 3apsia https://m.edsoo.ru/ff0a8et6
35 Pewienne 3a1a4 Ha npUMEHEHNE CBOWCTB bubnmoreka [JOK
JJIEKTPUUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIOBHUS €r0
36 cymectBoBaHus. Mictounnku bubmmorexa LOK
ym ' https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleficTBUSI NIEKTPUUYECKOTO TOKA bubmorexa [IOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicteue
38 JIEKTPUYECKOTO I10JIsI HA IPOBOJAHUKH U 1
TARTIEKTPUKH"
39 DNEKTPUUECKUN TOK B METAIUIAX, JKUIKOCTSIX bu6nuoreka [IOK
U raszax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYECcKas Lenb U €€ COCTAaBHbIE YaCTH
A1 Cuna toka. JlaboparopHas pabota 0.5 bubnmnoreka [JOK
"N3mepeHue U peryJIupoBaHHue CUIIbI TOKa" ' https://m.edsoo.ru/ff0a8bd6
DIekTpuyecKoe HanpsikeHue. BonbTMmerp.
42 JlaboparopHas pabota "M3mepenue u 0.5 Brbmrorexa LIOK
paToprasi p P ’ https://m.edsoo.ru/ff0a9e14
pEryIHpPOBAHKE HAMIPSHKCHUS
13 ConpoTuBieHNE NIPOBOJHUKA. Y IEITBHOE bubnmnoreka [JOK
COIPOTHUBJICHUE BEIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCUMOCTH
A4 ANEKTPUUECKOTO COMPOTUBICHUS 1 bubnmnoreka [JOK

MIPOBOJHMKA OT €T0 JJIMHBI, TUIOIIAIU
MONEPEYHOI0 CEUYCHUS U MaTeprana"

https://m.edsoo.ru/ff0aa738




3aBHCHMOCTE CHJIBI TOKA OT HaIps>KCHUA.

bubmoreka [IOK

45 3akon Oma 1S yyacTka Lenu https://m.edsoo.ru/ff0aa44a
JlaGopatopHas pabota "HccnenoBanue
46 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 bu6nuoreka [JOK
PE3UCTOP, OT COIPOTUBIIEHUS PEZUCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapalieIbHOE
COEIMHEHUS TTPOBOTHUKOB
JlaGopaTtopnas pabota "IIpoBepka npaBuia
43 CJI0’KEHHUSI HANPSKEHUH NTpU bubnmnoreka [JOK
[OCJIEI0BATENBHOM COEIUHEHUH JBYX https://m.edsoo.ru/ff0aaas58
pe3ucropon”
JlaboparopHas padoTta "IIpoBepka npaBuia
49 TUIst CEIJ'IBI I”)FOKa Ir)IpI/I napanJP;enLEOM ’ bubmorexa [JOK
| https://m.edsoo.ru/ff0aadle
COEJIMHEHUH PE3UCTOPOB
50 Pemenue 3anau Ha npumeHeHne 3akoHa OMa Bubmuorexa [JOK
JUTA pa3JIMYHOTO COEAUHEHUS IPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIIHOCTH ANMEKTPHUIECKOTO TOKA. but6mmoreka [JOK
3akoH J[>xoyns-Jlenna https://m.edsoo.ru/ff0ab124
57 JlaboparopHas padota "Onpenenenue bubnmnoreka [JOK
paboTHl U MOIITHOCTH AJIEKTPUIECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DNEeKTpUUECKHe e U MOTpeOuTeNn
53 3NIEKTpUYECcKOr Hepruu B ObITy. KopoTkoe bubmmorexa LOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
[ToaroroBka Kk KOHTPOJIBHOM PabOTE MO TEME
54 "DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tena bu6nuoreka [IOK

U UX B3aumoaeucTus. I1ocTOSHHBIN
ANEKTPUUECKUH TOK"

https://m.edsoo.ru/ff0abd2¢c




KonTtponpHas pabota 1o teme
"DnexTpruuecKkue 3apsabl. 3apsKEHHbBIE Tella

bubmuoreka [IOK

55 . .
U UX B3auMoaeucTBus. I10cTOSHHBIH https://m.edsoo.ru/ff0abea8
AIEKTPUYECKUM TOK"
56 ITocTossHHBIC MAarHUTHI, UX B3aUMOJICHCTBHE
57 VYpok-uccnenopanue "M3yueHne nosiei 1 bu6nuoreka [JOK
MOCTOSIHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
53 MarnuTtHoe nosie. MarautHoe nose 3eMiau u bubnmoreka [JOK
€ro 3HaueHHUe JUIA )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OmneiT OpcTena. MaruuTtHoe 1ose
but6mmoreka [JOK
59 AJIEKTPUUECKOr0 TOKa MarHutHoe mnoie
https://m.edsoo.ru/ff0ac1d2
KATYIIKUA C TOKOM
[IprMeHeHue JIeKTPOMAarHuTOB B TEXHUKE.
60 JlaboparopHas pabota "M3ydenue aeiic 0.5 bubamorexa [TOK
TOpHAs T HUE JeHCTBUA .
patop p M " https://m.edsoo.ru/ff0ac74a
MarHUTHOTO T0JISI HAa MPOBOJIHUK C TOKOM
DNEeKTPOABUTATENh TOCTOSIHHOTO TOKA.
Hcnonb3oBaHue JIEKTPOABUTATENEH B
61 TEXHUYECKUX YCTPOMCTBAX U HA TPAHCTIOPTE Bubmmorexa HOK
Y | i https://m.edsoo.ru/ff0ac86¢
JlaGopatopHas pabora "KoHcTpyupoBanue u
u3ydeHue paboTsl dNeKTpoaBUraTesns"
62 OnbiThl Papajnes. 3aKOH JIEKTPOMarHuTHOM
uanykauu. [Ipasuno Jlenma
Onekrporerepatop. CriocoObl MOTydeHUs
63 3NIEKTPUYECKOW SHEPTUU. DJIEKTPOCTAHIINHI
Ha BO300HOBIISIEMBIX HCTOUHHUKAX YHEPTHH
64 [ToaroroBka Kk KOHTPOJIBHOM PabOTE MO TEMe
"JJIeKTpUUECKHEe U MAarHUTHBIE SIBJIICHUS"
65 KoHnTponbHas paboTa mo teme bubmuoreka [JOK




"JJIeKTpUUECKHEe U MAarHUTHBIE SIBJIICHUS"

https://m.edsoo.ru/ff0acb14

PeseprubIii ypok. Pabora ¢ TekcTamu mo

66 TeMaM "TennovBLIe ;IjsneHI/m", IlocTosHABIH 1 ngsj?/y/lr?::l(sigrou/lﬁfoacde
AJIEKTPUUYECKUN TOK
67 Utorosas koHtponpHas padora (ITA wiun | | bubnmoreka [JOK
BIIP) https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o 1
TeMe "MarauTHbI€ SIBJICHHS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4.5 14.5




9 KJIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne undgposbie
Tema ypoka Konrtpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
| Mexanunyeckoe IBrkeHrne. MarepuaibHas |
TOYKa
Cucrema orcyera. OTHOCHTEIBHOCTE
2 MEXaHUYECKOT0 IBWKEHUs. BxomnHoit 1 0.5 buGmorexa [IOK
' ’ https://m.edsoo.ru/ff0ad474
KOHTPOJIb
3 PaBHoMepHOE NIPAMOIUHENHOE NBIKEHHE 1 buGmorexa [IOK
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSMOIUHENHOE IBUKCHUE. 1
Cpenusis ¥ MTHOBEHHAsI CKOPOCTh
5 [IpsamosnHENHOE PAaBHOYCKOPEHHOE 1 bubnnoreka HOK
JIBHKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh PSAMOJUHENHOTO
6 PaBHOYCKOPEHHOTO IBIKEeHHS. ['paduk 1
CKOPOCTH
JIabopatopHas padora "Omnpenenenue
7 CKO peHI/IfI) Tenf pH aBHOpCKO €HHOM 1 1 bubmmorexa LHOK
yerop pup . yeKop " https://m.edsoo.ru/ff0adb18
IBIDKEHUH 110 HAKJIIOHHOH IIJIOCKOCTH
8 Cso0Ooxnoe nagenue tei1. OneITel [anunes 1
PaBHOMEpHOE ABMKEHUE TIO OKPYKHOCTH.
9 Ilepuon u yactora oopameHus. Jlunenas u 1 bubmorexa LOK
P P ) https://m.edsoo.ru/ff0ae176
YIJI0Basi CKOPOCTH
10 [lenTpocTpeMUTEILHOE YCKOPEHHUE 1




Bubnuoreka [IOK

11 [TepBriit 3akoH HeroTOHA. BEkTOp CHitb hitps://m.edsoo.ru/ff0ac] 2
12 Bropoii 3akon HeroToHa. bubnmoreka [JOK
PaBHOpelicTBYIOIIAsA cHIla https://m.edsoo.ru/ff0ae72a
. bu6mmoreka [JOK
13 Tpetnii 3akoH HeroToHa. Cyneprno3unus cui hitps://m.c dsoj)_.[m 0ac082
14 Pemrenue 3a1au Ha mpUMEHEHUE 3aKOHOB bubnmnoreka [JOK
HrroToHa https://m.edsoo.ru/ff0aebbe
bubnmnoreka [JOK
15 Cua ynpyrocri. 3akon T'yka https://m.edSO(I)_.Im/faneca2
16 Pemenue 3anau no teme «Cuna ynpyroctu»
17 Jlaboparopunas pabota «Onpenenenue bubnmoreka [JOK
JKECTKOCTH TIPYKHUHBI» https://m.edsoo.ru/ff0ace28
bubnmoreka [JOK
18 Cra Tpenns https://m.edSO(I)_.Im/fanﬂ38
19 Pemenue 3agau no reme «Cuia TpeHUs» bubmorexa LOK
https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "Onpenenenue bubnmnoreka [JOK
kod(duimenTa TpeHUs CKOIbKEeHHUs" https://m.edsoo.ru/ff0af8be
)1 Pemenue 3amgau mo teme "3akonsl HetoToHA. bubmuorexa [{OK
Cuna ynpyroctu. Cuina TpeHus" https://m.edsoo.ru/ff0afb8e
” Cuna TsKeCTH U 3aKOH BCEMUPHOTO bubnmuoreka [JOK
TATOTEHUA. Y CKOpEHHE CBOOOIHOTO MaIeHUs https://m.edsoo.ru/ff0af044
Ypok-koupepenius "JIBuxeHue TEI BOKPYT
23 rpaBuTanmoHHoro neHTpa (CoaHeuHas
cuctema). ["amakTuxun"
24 Pemenue 3agau nmo reme "Cuna THKECTH U bubmuorexa [{OK

3aKOH BCEMUPHOTO TATOTEHUS"

https://m.edsoo.ru/ff0af5{8




IIepBas kocMHu4ecKast CKOPOCTb.

Bubnuoreka [IOK

25
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCuEe MaTepUaIbHONW TOUKHU.
%6 AoGcomotHO TBEpAOE Teno. PaBHOBecue bubnnoreka HOK
TBEPJOTO TENA € 3aKPEIVIEHHOW OCBIO https://m.edsoo.ru/ff0afe36
BpallIeHUs
27 MowmeHnT cuibl. LlenTp TsxecTn
)3 Pemenue 3agad no reme "MOMEHT CHUJIBI. bubmuorexa [{OK
enTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
29 "MexaHUYeCKOe JBUKEHUE bubmmorexa [TOK
. 8 | ' https://m.edsoo.ru/ff0b0408
B3aumopeiicteue Ten
KontponbHas padoTa mo teme
30 "MexaHUYeCcKOe JBUKEHUE bubmmorexa [TOK
N A | ' https://m.edsoo.ru/ff0b06ec
B3aumopeiicteue Ten
Nmnynbce Tena. Umnynbe cuiibl. 3aK0H
31 COXpaHEHUs UMITyJbCa. YIPYroe u bubmmorexa [TOK
p y o pyr https://m.edsoo.ru/ff0b07fa
HEYINPYyroe B3auMoIeHCTBHE
1 Pemrenue 3amau no reme "3akoH coXpaHEHUs bubnmoreka [JOK
uMnyiabca" https://m.edsoo.ru/ff0b096¢c
13 VYpoxk-koHpepenuus "PeakTuBHOE ABMKEHHUE
B IIPUPOJIE€ U TEXHUKE"
bu6mmoreka [IOK
34 M 0
CAHIHCCIa paboTa i MOMHOCTE https://m.edsoo.ru/ff0b0as4
35 PaboTa cutbl TSKECTH, CHITBI YIIPYTOCTH U bubnmuoreka [JOK
CUJIbI TPEHUSA https://m.edsoo.ru/ff0b0db8
16 Jlaboparopnast pabota «Ornpeenenne

paboThI CUIIBI TPEHUS TPU PAaBHOMEPHOM




JABHOXXCHHH TCJIa I10 I‘OpI/I3OHTaJIBHOI71
IOBEPXHOCTU»

CBs3b sHepruu u paboTsl. [loTeHnuanpHas

37
JHEprus
18 Kunernueckas sneprus. Teopema o bubnmnoreka [JOK
KUHETHUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUU B MEXAHUKE
40 JlaGopartopHnast pabota «3yueHnue 3akoHa bubnnoreka HOK
COXpaHEHUS DHEPTUKN» https://m.edsoo.ru/ffOb12fe
A1 KonebaTenpHOE TBUKEHUE U €TI0 bubmuorexa [{OK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxaromue Konebanus. BeIHYXIeHHBIE bubnnoreka HOK
Konebanus. Pe3oHaHc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKui U NPy KUHHBIA MasITHUKU
VYpok-uccnenoanue «3aBUCUMOCTD MEPUOIA
44 KOJIeOaHUH OT KECTKOCTHU MPY>KUHBI U MACCHI bubmmorexa [IOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparteHne SHEPTUM IPU MEXAaHHUECKHUX
KoJIeOaHusIX
Jlaboparopnast pabota «Ornpezenenne
46 4acTOTHI U IIEPUOJA KOJIEOaHUH IT HUHHOT'O bubmorexa LOK
P pYx https://m.edsoo.ru/ff0blaec
MasiTHUKa»
Jlabopartopnast pabora «I[IpoBepka
47 HGSaBII)/ICI/H\I/I)OCTI/IpHe nojaa I]SOJ'Ieé)aHI/Iﬁ rpysa bubmmorexa [IOK
pHol py3a, https://m.edsoo.ru/ff0b197a
MTOABEIICHHOTO K HUTH, OT MacChl Tpy3a»
Mexanundeckue BoTHbI. CBOMCTBA
Bubnuoreka [IOK
48 MeXaHn4eckuX BoJH. [IpogosibHbIE 1

IOIIEPCYUYHBIC BOJTHBI

https://m.edsoo.ru/ff0b21fe




Ypok-koH(pepeHnus "MexaHn4ecKue BOTHBI

49 B TBEpAOM Tee. CeiCMUYECKUE BOTHBI"

50 3ByK. PacripocTpaneHnue u oTpakeHue 3ByKa

51 Ypok-uccnenosanue "HabmoneHue
3aBUCUMOCTH BBICOTHI 3ByKa OT 4acCTOTHI"

59 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUYECKHI pE30HaHC

53 Ypok-koHpepeHius "YIbTpa3ByK U bubnnoreka HOK
UHOPa3BYK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJILHOM paboTE MO TEMe

54 "3aKoHBI COXpaHEeHUs. MexaHuuecKue bubmmorexa [IOK

https://m.edsoo.ru/ff0b25f0

KoJieOaHus U BOJTHBI"
KonTponpHas padora o Teme "3aKOHbI

55 coxpaHeHus. MexaHndecKue KoJIeOaHus u
BOJIHBI"

56 DNeKTpOMarHuTHOE MoJIe. bubnnoreka HOK
DNeKTPOMarHUTHbIE BOJIHBI https://m.edsoo.ru/ff0b2abe

57 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJH
VYpoxk-konpepenuus "llkana

53 AJIEKTPOMAarHUTHBIX BOJIH. Mcnonabs3oBanue bu6mmoreka [JOK
AJIEKTPOMATHUTHBIX BOJIH JIJIsi COTOBOM https://m.edsoo.ru/ff0b2fe6
cBa3n"
VYpok-uccnenosanue "M3ydeHne cBoicTB

59 3JIEKTPOMATrHUTHBIX BOJIH C TOMOIIBIO bubmmorexa [IOK

https://m.edsoo.ru/ff0b2c6e

MobunpHOTO Tenedona"

60 Pemenue 3an1ay Ha onpeeneHne 4acToThl U
JUTMHBI 3JIEKTPOMArHUTHOM BOJTHBI

61 DJIEKTpOMAarHuTHas IpUpPo/ia CBETA. bubnmuoreka [JOK




Ckopoctb cBeTa. BomHOBBIE CBOMICTBA CBETA

https://m.edsoo.ru/ff0b31d0

Uctounnku cBeta. [IpsamonuneitHoe

bu6mmoreka [IOK

62 acrpocTpaHeHue cBera. 3atmeHus: ConHIa U
pacrpoctp H https://m.edsoo.ru/ff0b3658
JlyHb1
3aKOH OTpakKeHHs cBeTa. 3epkaia. Pemenue
63 3a7a4 Ha DpUMEHEHUE 3aKOHA OTPAKEHUI bubmorexa LOK
P P https://m.edsoo.ru/ff0b38c4
cBeTa
[Ipenomienue cBera. 3aKOH IPEIIOMIIEHUS bubnmoreka [JOK
64
CBeTa https://m.edsoo.ru/ff0b3aca
ITonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcnonb3oBaHue MOTHOTO BHYTPEHHETO bubmorexa HOK
yIp https://m.edsoo.ru/ff0b3c5c
OTpaKCHUS B ONTHYECKUX CBETOBOAAX
Jlabopartopnast pa6ota "HcciaenoBanue
66 3aBHCHMOCTH YTJIa IPEIIOMIICHUSI CBETOBOTO
Jy4a OT yIJla ajieHus Ha IpaHuLe "BO31yX-
crexso""
Ypok-koupepenius "Mcnonp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPaXKEHUS:
CBETOBO/IBI, ONITUKOBOJOKOHHAS CBSI3b"
bu6mmoreka [IOK
68 JIunzel. OnTUyeckas cuiia JUH3bI
https://m.edsoo.ru/ff0b3f2¢c
69 [TocTpoenue n300paXkeHN B TUH3AX bubmmorexa [TOK
P P https://m.edsoo.ru/ff0b444a
Jlaboparopnast pabota "Onpenenenue
70 (hOKYCHOTO PAaCCTOSIHUS i ONTHYECKOMN CHITBI bubmmorexa [TOK
YCHoro p ! hitps://m.eds00.ru/f0b4206
COOMpArOIIeH JTHH3BI
71 VYpok-koHpepennus "OnTuuyeckie TUH30BbIe bubnmnoreka [JOK

puoopsr"

https://m.edsoo.ru/ff0c0a7e




Bubnuoreka [IOK

72 ['ma3 kak ontuyeckasi cucteMa. 3peHue hitps://m.cdsoo.ru/fOb4684
7 Ypok-koudepennus "Jlepexts 3penus. Kak
COXpPaHUTH 3peHue"
Paznoxenue 6emoro cBera B crieKTp. ONBITHI
74 Hrrotona. CnokeHue CrieKTpaabHbIX 1IBETOB. buGmorexa [IOK
https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceera
Jlabopartopnast pa6ota "ONBITHI 11O
75 Pa3oKeHUIo OeI0ro CBeTa B CIEKTP U bubnumoreka [JOK
BOCIIPUATHIO IBETA IPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJI0IeHNH yepe3 [BETOBbIe (GUIbTPHI"
VYpoxk-npaktukym "BosiHOBBIE CBOMCTBA
76 CBeTa: AMCIIepCusi, MHTepdepeHuns u
nudpaxis"”
77 OmnsiTel Pesepdopaa u miianerapHas Mojiesb bubnmnoreka [JOK
aroMma https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moaens aroma bopa
79 HcnyckaHnne u morJIoneHue CBETa aTOMOM. bubnnoreka HOK
KBantsl. JIuHeiyaThie CIEKTPhI https://m.edsoo.ru/ff0c144c
20 VYpok-nipaktukym "Habimroienue ciekTpoB bubnmoreka [JOK
HcmycKaHus" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTE U €€ BUILI buGmorexa [IOK
https://m.edsoo.ru/ff0c1672
%) Crtpoenue atomHoro siapa. Hykinonnas bubnmoreka [JOK
MOJEIb https://m.edsoo.ru/ff0c18ac
bu6mmoreka [IOK
83 PanuoaktuBHbIe npeBpanieHus. M30Tomnsl hitps:/m.cdsoo.ru/f0clal4
84 Pemenue 3agau nmo treme: "PagnoakTuBHbBIC bubmuorexa [{OK




npesparnieHus" https://m.edsoo.ru/ff0c1b4a

85 [Tepuon monypacmnana

26 Ypok-koH(pepeHus "PagunoakTHBHBIC bubnmoreka [JOK
W3JIy4EHHS B PUPOJE, MEAUIIUHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

%7 SAnepHble peakuy. 3aKOHbI COXPAHEHHUS bubnumoreka [JOK
3apsI0BOTO U MacCCOBOTO YUCE https://m.edsoo.ru/ff0c1c58

28 DHeprusi CBI3U aTOMHBIX s1iep. CBsA3b MACChI bubnnoreka HOK
U DHEpruu https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3anau no teme "Snepusie peakuun”

Peakuuu cunTes3a u neneHus saep. bubmuorexa [JOK

90 n
Ucrounuku sueprun ConHLA U 3BE3N https://m.edsoo.ru/ff0c1e88
VYpok-koHbepenus "SnepHas sHEpPreTHUKA.

91 JlericTBUS paiiOaKTUBHBIX U3JIYYEHUU HA
YKVBBIE OPraHU3MBbI"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

9 "DJIeKTpOMarHuTHOE TIOJIE. bubnmoreka [JOK
DJIEKTpOMarHuTHbHIEC BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sIBJICHUS"

KonrponsHast pabota o Teme

93 "DeKTpOMarHuTHOE MOJIE.
DOneKkTpoMarHuTHeIe BOJHBL. KBaHTOBBIE
sIBJICHUS"

94 [ToBTOpenue, 0606menue. JlabopatopHsie bubnnoreka HOK
paboTs 1o Kypcy "B3aumoneiictsue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6o0menue. Pemenne

95 pacyeTHBIX U KaUECTBEHHBIX 3a]a4 110 TEME bubmmorexa [TOK
" " https://m.edsoo.ru/ff0c2572

TerutoBble poLeccsl
96 [ToBTOpenue, o6o0menue. Pemenne bu6mmoreka [IOK




pacyeTHBIX U KaUe€CTBEHHBIX 3aJ1a4 110 TEME
"KIIJI TermoBbIX aBurarencii'”

https://m.edsoo.ru/ff0c2a22

[ToBTOopenue, o6o0menue. Perenne

97 aCUETHBIX U KaUeCTBEHHBIX 3aJ1a4 10 TEME 1 bubmorexa LIOK
p A https://m.edsoo.ru/ff0c2b30
"KIIJ] anexkrpoycTtaHOBOK"

08 [ToBTOpenue, 0600meHne. JlabopatopHbie | 1 bubmuorexa [JOK
paboTsl o Kypcy "CBeToBble siBICHUS" https://m.edsoo.ru/ff0c2¢52
[ToBTOpenue, o600meHne. Pabora ¢

99 TEKCTAMH I10 TeMe "3aKOHBI COXpaHEeHUS B 1 bubmmorexa LHOK

" p https://m.edsoo.ru/ff0c2d6a
MEXAHUKE

100 [ToBTOpenue, o6o6menue. Pabota ¢ | Bubnuoreka [IOK
Tekcramu 110 TeMe "Koiebanus 1 BOIHBI" https://m.edsoo.ru/ff0c2e82

bu6mmoreka [IOK

101 n 1 1

0 TOTOBAs KOHTPONbHAs padoTa https://m.edsoo.ru/ff0c3044
IToBTrOopenue, o6o0menue. Padora ¢

102 TekcTamu 1o Teme "KBaHTOBas U siiepHast 1
¢uzuka"

OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 4.5 27




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» ®usuka, 8 knacc/ [lepeimkun .M., IBanoB A.U., AkiimoHepHoe 00I1IECTBO
«3narensctBo «IIpocBerienne»

» Gusuka, 9 knacc/ [epeimkun A.B., I'ytauk E.M., O6miecTBo ¢
OTrpaHUYEHHON OTBETCTBEHHOCTHIO «JJPODAY; AkimonepHoe o0IIeCTBO
«3narensctBO «IIpocBemienne»

» ®uzuka: 7-i knacc: 6a30BbIN ypoBeHB: YueOHHK, 7 kiacc/ [leppimkun .M.,

NBanoB A.U., AkiinonepHoe obmectBo «M3narensctBo «IIpocBemiennes

METOINUYECKHUE MATEPHUAJIBI IS YYUTEJIA

1. KonTponbHO- n3mepurenbHbie MaTepuaisl. Gusmka. 7 kiacc/cocr.
H.N.30pun. — M.: BAKO, 2013, KoHTpOJIbHO- U3MEPUTEIbHBIE MATEPUAIIBI.
®wusuka. 8 knacc/coct. H.M.3opun. — M.: BAKO, 2012, KontposbHo-
n3MepuTenabHbie Matepuaisl. dusnka. 9 knacc/coct. H.U.3opun. — M.: BAKO,

2012

MU P®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
bu6anoreka [JOK

https://m.edsoo.ru/ff0a3a96





