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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o @Qu3nke Ha ypPOBHE OCHOBHOrO OOIIEro o0Opa3oBaHUS
COCTaBJicHa Ha OCHOBE TOJIOKEHUH W TpeOOBaHHWI K pe3ylibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTENbHOW MPOrpaMMBbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxke ¢ yueToM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanust yueOHoro npeamMera «Ousukay.

ConmepxaHnue mporpaMmbl MO (pU3MKE HaMpaBieHO Ha (opmHupoBaHHE
€CTECTBEHHO-HAYYHOH TPaMOTHOCTH OOYYaIOIUXCS M OpPTraHU3alUI0 W3YUYCHHS
Gu3NKKM Ha JAESITeNbHOCTHOM OcHOBe. B mporpamme mo ¢u3MKe y4YUTHIBAIOTCA
BO3MOXHOCTH YyueOHOro mpenmera B peanusanuu TpedoBanuiik ®I'OC OO0 «
IJIAHUPYEMBIM JIMYHOCTHBIM M METaNpPEIMETHBIM Pe3yjibTaTaM OOyUYEHUs, a TAKKe
MEXIIPEIMETHBIE CBA3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHuUs.

[Iporpamma o pu3uke ycTaHaBIMBAET paclpeiesieHue y4eOHOro maTepuana
1o rojaM o0yudeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
U3YUYEHUS] TEM, OCHOBAHHYIO Ha JIOTMKE PA3BUTHUSl MPEIMETHOTO COJEPKAHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEHN 00yYaroOIuXCs.

[Iporpamma 1o ¢u3uke pa3paboTaHa C LEJIbI0 OKa3aHUs METOAMYECKOU
MOMOIIM YUYUTENI0 B CO3/IaHUU paboyeil mporpaMmbl IO yueOHOMY MPEAMETY .

®duzrka ABISAETCS CHUCTEMOOOPA3yIOUUM I €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEAMETOB, MOCKOJIbKY (PM3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
U SBJIICHUHM, HM3y4aeMbIX XHUMHEH, OUOJOTHEH, acTpoHOMHUEW U (HU3UUECKOU
reorpagued, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYI0 KApTUHY MHpA,
IpeNoCTaBIsieT HauboJiee SCHble O00pa3ibl MPUMEHEHHs HAyYHOTO METOojIa
MO3HaHMsI, TO €CTh CII0CO0A MOMyUEHUs JOCTOBEPHBIX 3HAHUHN O MUDE.

Onna U3 raaBHBIX 3a7a4 (PU3MUECKOTO O0pa3oBaHUs B CTPYKType OOIIEro
0o0pa3oBaHUsI COCTOUT B (OPMUPOBAHHUU €CTECTBEHHO-HAYYHON TPAMOTHOCTH H
MHTEpeca K HayKe Y 00y4yarouuxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMPEANOJAraeT OBJIAJICHUC
CIEAYIOUIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO
IPAaMOTHOCTB:

e HAay4YHO OOBSCHSTH SIBJICHUS;

e OLEGHUBATH U TOHUMATh OCOOEHHOCTHU HAYYHOI'O UCCIEAOBAHMUS;

e UHTEPOPETUPOBATH  JaHHbIE M  HCMOJIb30BAaTh  Hay4HbIE
JI0Ka3aTesIbCTBA ISl MOJyYEHHUS BBIBOJIOB.

[lenmn wu3yueHus (U3UMKU HA YPOBHE OCHOBHOTO OO1IEro oOpa3oBaHus
onpeneneHsl B Konnenmuu mnpenogaBaHus ydeOHOro mnpeamera «Dusmkay B
oOpa3oBarenbHbIX opranu3ainusax Poccuiickoit denepanuu, peaan3yromux



OCHOBHBIE  00I1I€00pa30BaTENbHBIE MPOrPAMMBbI, YTBEPKICHHOW  peIICHHEM
Konnernn MunucrepcrBa npocsemienus Poccuiickoir @enepanuu (poTOKoOJ OT 3
nexadps 2019 r. Ne [1K-48H).

ey uzyyenust pu3nKU:

npuOOpETeHNE WHTEpeca W CTPEMJICHUS OOYyJaloImUXCsSd K HAyYHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HWHTEIUICKTYaTbHBIX U TBOPYCCKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE TMO3HaHUs U (HOPMUPOBAHHE
UCCIIEIOBATENILCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBJICHUSIM;
(GopMUpOBaHHE HAy4YHOI'O MHPOBO33PEHHUS KaK pe3ysbTara H3YYEHMs
OCHOB CTPOEHMSI MaTepUH U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3HKHY;
dbopMupOBaHHE TPEICTABICHUA O PO (U3MKHU JJS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJIOTHII;

pa3BUTHE  MPEACTaBICHUH O  BO3MOXHBIX  cepax  Oyaymien
npo(hecCHOHATIBHON JIeATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOM, MOATOTOBKA K
JanbHeNeMy 0OOy4eHHUIO B 3TOM HalpaBJICHUHU.

JlocTikeHne JTHX IeJied MporpaMMbl MO (PU3MKEe HAa ypPOBHE OCHOBHOIO
00111er0 00pa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIEAYIONINX 3a4aY:

NpuoOpEeTeHUEe 3HAHMM O JHCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIJIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOPETCHUE YMEHUHN OMUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
MCIIOJIb30BaHUEM MMOJTYUYCHHBIX 3HAHUU;

OCBOCHHME METOJIOB PEIICHUS MNPOCTEHIINX PACUCTHBIX 3aJad ¢
UCIIO0JIb30BaHUEM bU3IIeCKUX MOJENEM, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUM HAOMIOAATh MPUPOHBIC SIBICHUSI U BBIMIOJIHATH OIBITHI,
JabopaTtopHble  pabOThl M AKCIEPUMEHTAJIbHBIC HCCIICJAOBaHUSA C
WCIIOJIb30BAHUEM U3MEPUTEILHBIX MPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (GU3MIECKOTO COACpKaHUA,
BKJTIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JIOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHYECKOE OlICHUBaHWE NH(OPMAIIUH;

3HAKOMCTBO €O cepaMu podecCUOHATBHON AeATEILHOCTH, CBI3aHHBIMU
c (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBaHHBIMH Ha
JTOCTIKEHUSIX (PU3UYECKOM HAYKH.

Ha usyuenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

obpazoBaHus oTBOAUTCS 238 "acoB: B 7 kjacce — 68 yacoB (2 yaca B HEJIENI0), B 8
kiacce — 68 JacoB (2 yaca B Henenw), B 9 kinacce — 102 yaca (3 4aca B HEZEIIO).



[Tpennaraemseiii B mporpaMmMe 1o (pusuke mnepeueHp 1ab0paTopHbIX paboT u
ONBITOB HOCUT PEKOMEHATENbHBIA XapaKkTep, YUUTEIb JIETAET BEIOOP MPOBEACHUS
7a00paTOPHBIX PabOT W OMBITOB C YYETOM WHIWBUAYAIBHBIX OCOOECHHOCTEH
o0yJaronmxcsi, CUCcKa SKCIEPUMEHTAJIBHBIX 33/JaHHM, MPEIaraéMbIX B pamKax
OCHOBHOT'O TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pu3uKe.



COILEPKXAHUE OBYYEHUSA
7 KIIACC

Pa3znen 1. ®u3uka u e¢ poJib B NO3HAHHHU OKPYKAKOIIEr0 MHUPA.

®usuka — Hayka o mnpupoxe. fABneHuss npuponsl. dusznyueckue SBICHHUS:
MEXaHUYECKHUE, TEMIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC, 3ByKOBBIC.

®dusnueckne BenuuuHbl. M3mepenue ¢usnyeckux BenuuuH. Dusnueckue
npubopsl. [lorpemHocTs n3mepennit. MexxayHapoHasi CUCTeMa €HHHIL.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAayKd M3Yy4alOT MPUPOIY.
EcTecTBeHHO-Hay4YHBI METOJl IMO3HAHUS: HAOIIOJEHUE, MOCTAaHOBKAa HAYYHOTO
BONPOCA, BbIIBUYKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE THIIOTE3, OOBSICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NIeCKUX SABJICHUN ¢ TOMOILIBIO MOJENEH.

Jemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, DJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC
SIBJIICHHSI.

2. @uznyeckue NpuUOOpHl U MpoLEeIypa NPsIMbIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopnwie padbomosl u onvimol.

1. OmnpezneneHue UEHbI JeIEHUS IKaIbl K3MEPUTEIBHOTO Mprudopa.

2. M3MepeHue pacCTOSAHUM.

3. HM3Mmepenue o0bEMa )XUIKOCTH U TBEPAOTO TETA.

4. OmnpeneneHue pasMepoB MaJIbIX TEN.

5. M3mepenue temmeparypsl IpU NOMOIIM KUAKOCTHOIO TEPMOMETpPA H
JaTYuKa TEMIIEPATYyPBbI.

6. IIpoBeneHue mccneaoBaHUs IO MPOBEPKE TMIOTE3Bl: AAIBHOCTH IOJETA
HIapyKa, MyIIeHHOTO0 TOPU30HTAIBHO, TeM OOJbIle, YeM OOJIbIIe BHICOTA
yCKa.

Paznen 2. IlepBoHayaibHbIe CBeIeHUsI 0 CTPOEHUHU BellecTBA.

CrpoeHue BemlecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mepbl. ONbITHI,

JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBrxkeHue uactul BemecTBa. CBsA3b CKOPOCTHM JABWKEHUS YACTHI[ C
Temrneparypoil. bpoyHoBckoe nBwxeHue, auddysus. BzaumoneicTBue yactuil
BEILIECTBA: IPUTSKEHUE U OTTAJIKMBAHHUE.

ArperatHble COCTOSIHUSI BEIECTBA: CTPOEHHUE ra30B, KUJIKOCTEH M TBEPIBIX
(KkpucTaiymyeckux) Tesn. B3anMOCBSI3b MEXIy CBOMCTBaMH BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJEKYJISIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.



1. Habmonenue OpOoyHOBCKOTO ABUKCHHUS.

2. HabGmonenue nuddysum.

3. HabGmionenue  siBiieHHH,  OOBACHSIONIMXCS ~ MPUTSOHKEHUEM  WIH

OTTAJKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamopnwie padbomoul u onvimot.

1. OueHka JuaMeTrpa aTroMa METOJOM pSAAOB (C  HCIOJIb30BaHUEM

dboTtorpaduii).

2. OmnbIThI IO HAOJIOCHHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO TEUCTBUS CHII MOJIEKYJIIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuikeHue U B3auMo/ieiicTBHE TeJl.

Mexanudeckoe JBrKeHUE. PaBHOMEpDHOE M HEPAaBHOMEPHOE JIBH)KCHME.
Ckopocte. CpenHsii CKOpPOCTh IPU HEPABHOMEPHOM JBMKEHUHU. Pacuer mytu u
BPEMEHHU JIBUKEHUSI.

SlBnenne wuHepuuu. 3aKOH WHEpLMU. B3anmoaelcTBUE TeNl KaK NPUYMHA
M3MEHEHHSI CKOPOCTH JBWIKEHHs Teln. Macca Kak Mepa HWHEPTHOCTH Tena.
IInotHOCTE BemecTBa. CBS3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJl B €IMHMIIE
o0BbEMa BeILeCTBA.

Cuita Kak XapakTepUCTHKa B3auMoAeHCTBHs Tesl. Chila ynpyrocTd M 3aKOH
I'yka. U3mepenue cuibl ¢ MOMOUIBI0 AUHAMOMETpA. SIBJIEHHWE TATOTEHUS U CHUIIA
TskecTH. CHlla TSDKECTH Ha IpyTUX IutaHerax. Bec tema. HeBecomocTs. Crnoxkenue
CUJI, HAPaBJIEHHBIX MO OJHOW NpsiMoW. PaBHoxelcTByromas cuii. Cuiia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOS. TpeHKe B IPUPOJE U TEXHUKE.

Jemoncmpayuu.

HabutoieHne MexaHu4ecKkoro JBUKEHUS Tea.
N3mepenne CKOpoCTH MPSMOJIMHENHOTO JIBUKEHHUS.
Habnronenue siBieHust UHEPIIUY.

1

2

3

4. HalmoneHre u3MEHEHUsI CKOPOCTH TTPH B3aMMOICHCTBUM TEJ.

5. CpaBHEHUE Macc M0 B3aUMOJEHCTBUIO TEI.

6. CnoxkeHue cuJjl, HapaBJIEHHBIX MO OJHOMN NPSIMOA.

Jlabopamopnwie padbomosl u onvimol.

1. OmnpenesieHHEe CKOPOCTU PAaBHOMEPHOI'O JBHKCHUS (IIapUKa B )KUIKOCTH,
MOJIEJIN AJEKTPUUECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmpeneneHne CpeaHEM CKOPOCTU CKOJBKEHHsI OpyCKa WM IIapuKa o
HAKJIOHHOM TTIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPAOTO TEA.

4. OmbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshKeHUs (aedopMaiiun)
MPY>KUHBI OT MPUII0KEHHON CHUIIBL.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBXEHUS OT

BC€Ca TCJIa U XapaKTCpa COMMPUKACAOIIUXCA ITOBEPXHOCT CH.



Pasnen 4. JlaBienne TBEpABIX TeJl, dKUIAKOCTEH U ra3oB.

Hasnenne. CriocoObl yMEHBIIICHHS U YBENTMUEHUs JaBieHus. [aBiaeHue rasa.
3aBUCUMOCTh JaBJieHUs rasa oT oObeMa, Temmeparypbl. Ilepegada maBneHwus
TBEPIABIMHU TEJNAMH, >KHJIKOCTSIMH W razamu. 3akoH Ilackans. IlHeBmaTuueckue
MalluHbl. 3aBUCUMOCTb JABJIEHUS KUAKOCTH OT IIIyOMHBL. ['MIpocTaTHyecKuii
napajokc. Coobuaroniuecs cocyibl. [ napaBinyecKkue MEXaHU3MBbI.

AtMocdepa 3emsn u atmocdepHoe naBiaeHUE. [IpuyuHBI CylIECTBOBaHUS
Bo3nymiHOW oOonouku 3emu. OmbiT Toppuuermmm. M3mepenue aTtmocdepHOTO
JaBJICHUA. 3aBUCUMOCTb aTMOC()EpPHOTO JAaBIIEHUS OT BBICOTHI HAJ[ yPOBHEM MODAL.
[TpuOops! 1151 U3MEpeHus aTMOC(HEPHOTO JABICHHUS.

JleficTBrE XKUAKOCTH M ra3a Ha MOrPYKEHHOE B HUX TeJO. BrlTankusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3gyxomnnaBanue.

Jemoncmpayuu.
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3aBUCUMOCTH JABIICHUS ra3a OT TEMIIEPATYPHI.

[Tepenava naBieHUs KUJIKOCTHIO U TA30M.

Coobmmaromuecs CoCyibl.

I'mppaBnmyeckunii mpecc.

[IposiBienue necTBUA aTMOCHEPHOTO AaBICHUS.

3aBUCHUMOCTH BBITAJIKMBAIOIIEH CHJIBI OT 00BhEMa MOTPYKEHHON YacTu
T€JIa U TUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKHUBAIONIEN CUJIBI BECY BBITECHEHHOM )KUIKOCTH.
YcnoBue miaBaHus TEIl: TJIABAHUE WJIW MOTPYKEHHUE TEJI B 3aBUCUMOCTH
OT COOTHOIIIEHUS TJIOTHOCTEN TeJa U )KUIKOCTH.

Jlabopamopnwie padbomoul u onvimot.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJIE OT 00beMa MOTPY>KEHHOM B
KUJKOCTh YaCTH TeJa.

OnpenesnieHue  BBITAJKUBAIOIIEHM  CHJIBI, JICMCTBYIOIEH Ha  TeJO,
MOTPYKEHHOE B JKUJIKOCTb.

[TIpoBepka HE3aBUCMMOCTH BBITAIKUBAIOIIECH CHUJIbI, IEMCTBYIOILIEH HA TEJO
B KHUJIKOCTH, OT MacChl TeJa.

OnbITEI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIIKUBAIONIEH CHUJIbL,
JIEUCTBYIONIEH HA TEJIO B JKHUJIKOCTH, OT O00bEMa TMOTPYKCHHOU B
JKUJIKOCTh YaCTH T€Ja U OT TNIOTHOCTH KUIKOCTH.

KonctpyupoBanue apeomerpa WIM KOHCTPYMPOBAaHHUE JIOAKA H
ONPEAEIECHUE €€ TPY30IOABEMHOCTH.

Paznen 5. PaGoTa 1 MOIIIHOCTDH. DHEPrus.

Mexanuueckas pabota. MOIHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAS IUIOCKOCTh. I[IpaBumio
paBHOBecus pbryara. [I[puMeHeHre paBuiIa paBHOBECHS phiuara K OJIOKY.



«3onoroe mnpaswioy MexaHuku. KIIJI mpocteix wmexanusmoB. IIpocTsie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckass odHeprus. KuHernueckas © TNOTEHIMaNbHAs JHEPIUS.
[IpeBpalieHre 0JTHOrO BUAA MEXAHUYECKOW SHEPTUU B IPYyTOi. 3aKOH COXpPaHEHUs
SHEPrUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpuMepbl IPOCTBHIX MEXAHU3MOB.

Jlabopamopnsie padbomosl u onvimol.

1. Omnpegenenue pabOThl CUJIbI TPEHHS MPU PABHOMEPHOM JIBIXKEHHUU Teja

10 TOPU3OHTAIBHOU IMOBEPXHOCTH.
2. HccnenoBaHue yCinoBUM PaBHOBECHS pblyara.
3. Uzmepenue KIIJI HaKTOHHOM MIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHUS MEXAaHUUYECKOW YHEPTUU.
8 KUIACC

Pa3zneun 6. TenuioBble siBICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHHUS
BelecTBa. Macca M pasmepel aTOMOB M MOJIEKYJ. OTNBITHI, IOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KMHETUUECKOW TEOPHH.

Monenu TBEpAOTO, JKHAKOTO M Ta3000pa3HOTO COCTOSIHMM BEIIECTBa.
Kpucramnmueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXEHUN MOJEKYJSIPHO--KHHETUHYECKON TEOPHHU.
CmaumnBaHKe U KallWJUISIPHBIE SBJICHUS. TEIIOBOE paCIIMPEHNE U CKATHE.

Temmneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBHXKCHUS
gacTull. BuyTtpennsst sHeprusi. CrnocoObl HM3MEHEHHsS] BHYTPEHHEW HHEPTHUU:
Temionepeaaya 151 COBEpIICHUE paboTHI. Buner TEIUIoNEePEAAYM:
TEIUIONPOBOJIHOCTh, KOHBEKIIHUS, U3JIyYEHHUE.

KonnyectBo TeminoTel. YaenbpHasd TEIJIOEMKOCTH BENIECTBA. 1e€IIOOOMEH U
TEIJIOBOE€ paBHOBECcHE. YpaBHEHHE TemuioBoro OanaHca. IlnaBnenuwe
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEJIbHAsA TEIUIOTA IUIABJICHUS.
[TapoobpazoBanue u kouaeHcarus. Mcnapenme. Kumenue. YaenbHas TemioTa
napooOpa3oBaHusi. 3aBUCMMOCTh TEMIIEPATypbl KHUIIEHHS OT aTMOC(EPHOro
JABJICHHUS.

BnaxHocTts Bo3tyxa.

DHeprus TOIIMBa. Y IeJbHAS TEIIOTA CTOPAHMUS.

[TpuHuuner pabotsl TeroBeiXx aABuratenedt KIIJ[ TemmoBoro asuratess.
TerutoBble IBUTATEINN U 3a1IATA OKPYKAOLIEH CPEbL.

3aKOH COXpaHEHUS U IPEBPAIICHUS SHEPTUU B TEIUIOBBIX MPOIIECCaAX.

Hemoncmpayuu.
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Hab6nronenue OpoyHOBCKOTO TBHYKEHUSI.

Hab6mronenue nuddysun.

HaGmroienue siBieHn CMaYUBaHUS Y KalTWJUTSIPHBIX SIBJICHUH.
HabroieHne TermioBoro pacuiupeHus Te.

V3MeHeHre JaBJICHUS Ta3a MPU U3MEHEHUH O0bEMa W HArpeBaHUM KU
OXJTAKICHUH.

[TpaBwmita u3MepeHus TEMITEPaTypPhI.

Buae! Termonepenayn.

OxJakieHne TPy COBEPIIICHUN PaOOTEHI.

HarpeBanue npu coBepiiieHHH paOOThI BHEIITHUMH CHITAMH.

. CpaBHEHHE TEINIOEMKOCTEN Pa3IMYHBIX BEILIECTB.

. Habmoienue xuneHwus.

. Habmroienue nocTossHCTBa TEMIEPaTyphl IIPH JIaBICHUU.
13.

Moienu TEeIUIOBBIX ABUTATEIEH.

Jlabopamopnwie padbomosl u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITH IO OOHAPYKEHUIO JEHCTBUS CHUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OnbITHI O BRIPAIMBAHUIO KPUCTAILIOB MIOBAPEHHOM COJIM WIIA caxapa.
OnbITel IO HAOJIOJCHUIO TEIJIOBOTO PACIIMPEHUS] Ta30B, KUAKOCTEH M
TBEPIBIX TEI.

Omnpenenenre AaBiICHUS BO3AyXa B OaJUTOHE MITIPHUIIA.

OnbITHI, IEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJIICHUSA BO3JyXa OT €T0
o0bEéMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habnrogenne wu3MeHEHUsT BHYTPEHHEH OSHEpPruM Telna B PE3ysbTare
TerIonepeayr U padoThl BHEITHUX CHJI.

HccnenoBanue siBICHHUS TEIOOOMEHA MPU CMENIMBAHUU XOJIOTHON U
ropstYeN BOJIBL.

Omnpenenenue  KOJMMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOAOW  IIpH
TEMJI000MEHE C HArPEThIM METATUYECKUM LUIUHAPOM.

Onpenenenue yaeabHOU TEMJIOEMKOCTH BEIIECTBA.

Hccnenosanne npouecca ncnapeHusl.

OrnpeneneHrne OTHOCUTENBHOM BIaKHOCTH BO3TyXa.

Onpenenenue yaenbHON TEIIOTHI MIABICHUS JIbJA.

Paznen 7. Diekrpuyeckne 1 MAarHUTHBIE SIBJICHUS.
OnekTpuzanus Ten. JIBa poja 2JIEKTpUYECKHX 3apsioB. B3aumoneilcTBue

3apspkeHHbIX  Ted. 3akoH KynoHa (3aBUCMMOCTh  CWIIBI  B3aMMOJICHCTBUS
3apSKEHHBIX TEJ OT BEJIMYMHBI 3apsIIOB U PACCTOSIHUSI MKy T€JIaMu).



Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nexkTpuyeckoro mois. [IpuHoun
CYNEPIIO3HULINH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTApHBIA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBOOHMKM W AMDJIEKTPUKU. 3aKOH  COXpPAHEHUs
ANEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCJIOBHUSL CYIIECTBOBAHMUS JJIEKTPUUYECKOTO TOKA.
WNcTouHMKN TMOCTOSTHHOTO TOKa. JIeHCTBUSI 3JIEKTpUUYECKOro Toka (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPHUUECKUI TOK B )KHJIKOCTSX U r'a3ax.

Onextpuueckas nenb. Cuna Toka.  DIJIEKTPUYECKOE  HAINPSKEHUE.
ConpoTuBiieHUE TPOBOJHUKA. Y AEJIBHOE CONMPOTUBIICHUE BemlecTBa. 3akoH Oma
Uil ydactka nenu. IlocnemoBarenpHOe W NApAJUIENIBHOE — COCAMHEHHE
IIPOBOJHUKOB.

PaGora ¥u MOIIHOCTH 3NEKTpUYECKOTO TOKa. 3akoH J[xoyns—Jlenua.
DNEeKTpUYECKUEe LENU U MOTPEOUTENN JIEKTPUIECKOr 3Hepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHuThl.  B3aumonelcTBHE  MOCTOSHHBIX ~ MAarHUTOB.
MarnuTHOe 1osie. MarauTHoe noJie 3eMJIM ¥ €r0 3HA4CHUE IS J)KU3HU Ha 3eMile.
OmeiT  Opcrena. MarHuTHoe T1OJIE  DJIEKTPUYECKOro Toka. [IpumeHenwne
AJIEKTPOMATrHUTOB B TEXHUKE. JIefICTBUE MArHUTHOTO MOJIsl HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOIO TOKA. lCronp30BaHWE 3IIEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPOHWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHue 3aeKTpoMarHuTHOW MHAYKIUU. [IpaBuno JleHua.
DIIEKTPOTreHEepaTop. CnocoObl ITOJTyYEHHUS AIEKTPUYECKOU DHEPIUH.
DJIEKTPOCTAHIIUU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Hemoncmpauuu.

DIIeKTpU3aLUs TEIL.
JIBa poja 3JIEKTPUYECKUX 3aPSAI0B U B3aUMOJCHCTBUE 3aAPSKEHHBIX TEJ.
Y CTpOUCTBO U AEUCTBUE IIEKTPOCKOIA.
DnekTpocTaTuuecKas MHAYKIUS.
3aKOH COXPAaHEHHUSI DJIEKTPUUECKUX 3aPSAI0B.
[IpOBOJITHUKY U TUAIEKTPUKH.
MopenupoBaHUE CUIIOBBIX JUHUM 3JIEKTPUUYECKOTO MOJISL.
M cTOYHMKYN TOCTOSIHHOTO TOKA.
JIeCTBHS DNEKTPUIECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUJKOCTH.
. I'a30BbIM pa3ps.
. I3MepeHune cuiibl TOKa aMIIEpMETPOM.
. U3mMepeHune 31eKTpUUeCcKOro HanpsKeHUs BOJIbTMETPOM.
. Peocrat u Mara3uH cOnpoOTHUBIICHUN.

W X N U A WwWN e

I S S )
A W N R O
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

B3anMopaeiicTBHe TOCTOSHHBIX MAarHUTOB.

MoaennpoBaHre HEBO3MOXKHOCTH Pa3CICHUS TOJIOCOB MAarHUTA.
MoenupoBaHr€ MarHUTHBIX ITOJIEH MTOCTOSHHBIX MAarHUTOB.
OmnbIT Opcrena.

MarHuTtHoe 1oJje Toka. DJIEeKTPOMAarHHmT.

JlelicTBHE MAarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.
DJIEKTPOJBUTATEb TOCTOSHHOTO TOKA.

HccnenoBanue siBICHUS 3JEKTPOMArHUTHON MHYKIIUH.

Onbitel Dapanes.

3aBUCUMOCTh HAIPaBJICHUS WHAYKIHOHHOTO TOKa OT YCJIOBUU €ro
BO3HHUKHOBECHHUS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie padbomosl u onvimol.

1.

o v A~ w

10.
11.

12.

13.

14.

15.

16.

OneITel O HAONIOACHHWIO DJEKTPU3AIMK  Ted WHIAYKIUEH W TpHu
CONPUKOCHOBEHHH.

HccnenoBanue ACHCTBUS DSIEKTPUYECKOTO TMOJS Ha TMPOBOJHHUKU U
JTUDJIEKTPUKH.

COopka u nmpoBepka pabOThI IEKTPUUECKOM 1IE€MK MTOCTOSTHHOTO TOKA.
N3mepenune u peryimpoBaHue CUIbl TOKA.

N3mepenune u peryiupoBaHue HaAPSHKCHHS.

HccnenoBanue 3aBUCHMOCTH CHUJIBI TOKa, WAYIIETO 4Yepe3 PEe3UCTop, OT
COMPOTHUBJICHUS PE3UCTOPA U HANIPSDKCHHSI HA PE3UCTOPE.

OnbITHI, JTEMOHCTPHUPYIOIITHE 3aBUCUMOCTH AIIEKTPUIECKOTO
COMPOTHUBJICHUS TPOBOAHUKA OT €ro JUIMHBI, IUIOMAAN ITOMEPEYHOTO
CEUeHHs U MaTepHaa.

[IpoBepka mpaBwWiia CIIOXKEHUS HAMNPSOKCHWA TIPH  MMOCIEI0BATEILHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna Uil CWIBI TOKAa TMPH MapalieTbHOM COCIMHEHHUH
PE3UCTOPOB.

Onpenenenre paboThl 3JIEKTPUUECKOTO TOKA, HAYIIETO YEPEe3 PE3UCTOP.
OmnpeneneHue MOIMHOCTH  3JIEKTPUYECKOTO TOKa, BBIACISICMOW Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTU CUJIBI TOKA, WIAYIIETO Yepe3 JaMIOUYKy, OT
HaIpsHKECHUS Ha HE.

Onpenenenue KIIJ[ narpeBarerns.

HccenenoBadre MarHUTHOTO B3aMMOICHCTBHSI IIOCTOSTHHBIX MAarHUTOB.
WN3yyeHue MarHUTHOrO TOJISI  TMOCTOSHHBIX ~ MAarHUTOB TMpU  HX
OOBEMHEHUY U pa3/IeJICHUU.

UccnenoBanue nelcTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
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17. ONBITBL, JI€MOHCTPUPYIOIIWE 3aBHCHUMOCTb CHJBl  B3aMMOJEHCTBHUS
KaTyIIKX C TOKOM M MAarHuTa OT CHJIBI TOKAa W HaIpaBJCHUs TOKA B
KaTyIIKE.

18. MI3yueHue nelcTBUS. MarHUTHOTO IIOJISI HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpOBaHue U U3y4YE€HHUE PAOOTHI 3JIEKTPOABUTATEIS.

20. M3mepenne KII/] anexTpoaBuraTenbHON YyCTAHOBKH.

21. ONBITBI IO MCCIEIOBAHUIO SIBJICHUS DJJEKTPOMArHUTHONW WHIYKIIMH:
HCCIICIOBAHNE W3MEHECHHMM 3HA4YE€HUS M HAIPABICHUS HHIYKIMOHHOTO
TOKA.

9 KUIACC

Pasznea 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBwkeHME. MarepuanbHas Touyka. Cucrema oTcuera.
OTHOCUTENIBHOCTh MEXAHUYECKOIO [BHXKEHUS. PaBHOMEpHOE MpPAMOJIMHENHOE
nBxkeHue. HepaBHoMepHOE mpsiMonHENHOE ABHKEeHUE. CpeHssl 1 MTHOBEHHAas
CKOpOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe MpsiMONIMHEHOE nBMkeHue. (CBoOoaHOE
naaeaue. OneITel [ anmest.

PaBHOMepHOE ABMkKEHHE N0 OKpyx)HOCTH. Ilepuoa m yactora oOpamieHus.
JIuneitHas u yriaoBast CKOpocTu. LleHTpocTpeMUTenbHOE YCKOPEHUE.

[IepBbiii 3ak0H HptoToHa. Bropoii 3akon Hetorona. Tpernii 3akon HerotoHa.
[IpyHIMT Cyniepro3uIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujla TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS MOKOSI, IPYTUE BUAbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOIHOIO
nanenus. JlBmwkenune ruiaHeT BOkpyr CoisHna. llepBas xocmuueckas CKOPOCTb.
HeBecomocTs u nieperpysku.

PaBHOBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpaoe Teno. PaBHOBecue
TBEPAOTO TeJla ¢ 3aKPETJICHHOM OChIO BpaiieHusa. MomeHT cuitbl. LIeHTp TskecTH.

Nmnynsc tena. MI3MeHeHne umnyibca. VIMITynbC chiibl. 3aKOH COXPaHEHHS
UMIYJIbCa. PEakTUBHOE IBUKEHHUE.

Mexanuueckass paboTa W MOIIHOCTh. PaboTa cui TSKECTH, YHPYrocTH,
TpeHusi. CBs3b dHEpruu 1 paboThl. [loTeHIManbHas YHEPTUS Tela, MOJHATOTO Hajl
MIOBEPXHOCTHIO 3eMiM. [loTeHIManbpHas SJHEPTHs CKATOU NpyKUHbI. KuHeTnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUM.

Hemoncmpauyuu.

1. HaOmroneHue MeXaHUYECKOro JIBUKEHUS Tela OTHOCUTENIBHO PAa3HbIX Tl

OTCUETA.
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o v kAW

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

CpaBHeHHE ITyTEl U TPAEKTOPUH JIBHKEHHSI OJTHOIO U TOTO K€ Tena
OTHOCHUTEJILHO Pa3HBIX TEJI OTCUETA.

M3mepenne CKOPOCTH U yCKOPEHHUSI IPSIMOJIMHENHOTO IBUKECHHS.
HccenenoBanye NPU3HAKOB PABHOYCKOPEHHOTO IBHKCHMUS.

HabGnronenue 1BH>KEHHS Tella IO OKPY>KHOCTH.

Habnronenne MexaHn4ecKHX SIBJIEHUN, IPOUCXOIAIIMX B CUCTEME OTCUETA
«Temexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM JBIKCHUU
OTHOCHUTENFHO KabuHeTa (GU3HKH.

3aBUCUMOCTb YCKOPEHUS TeJIa OT MAaccChl Tejla W JEHCTBYIOLIEH Ha HETro
CHJIBL.

Habiroienue paBeHCTBA CHJI IPU B3aMMOZEHCTBUM TEJ.

M3MmeHeHue Beca Tesa Ipy YCKOPEHHOM JIBUKEHUH.

Ilepenaya uMmIryabca Ipu B3auMOICHCTBUM TEIL.

[TpeoOpa3oBanus SHEPTUM MTPU B3aUMOJICHCTBUU TEII.

CoxpaHeHHE UMITyJIbCA [TPU HEYTIPYTOM B3aUMOICHCTBHM.

CoxpaHeHne UMITyJibca Mpu abCONIOTHO YIIPYTOM B3aUMOJCHCTBHUH.
Habnronenue peakTUBHOTO JIBH>KEHHS.

CoxpaHeHHe MEXaHUYECKOM SHEPTUU MPU CBOOOTHOM I1aJIEHUU.
CoxpaHeHHE MEXaHUYECKON S3HEPTUU NIPU JBUKEHUH Tea MOJ IeUCTBUEM
IPY’KUHBI.

Jlabopamopnvie padbomost u onvimol.

1.

KoncTpynupoBaHue TpakTa JJisi pa3roHa W JadbHEUIIEro paBHOMEPHOTO
JBIDKCHUS IIAPUKA WIIH TEJIEKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI OpycKa WM JBUKCHUS
[IapuKa M0 HAKJIOHHOMW ITOCKOCTH.

OnpeneneHue yCKOpEHHsl Tela IMPU PaBHOYCKOPEHHOM JBHKEHHUH I10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM
JIBI>KCHUHU 0€3 HauaJlbHOM CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TIPU PABHOYCKOPEHHOM JBMXKEHUU 03
HayaJbHON CKOPOCTHM IYTH OTHOCATCS KaK psAJl HEUCTHBIX YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHHU OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXKEHUSI OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodhpUIeHTa TPEHUS CKOTBKCHHUS.

Onpenenenue KECTKOCTH MPYKUHBI.

Omnpenenenue pabOThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JBUXKEHUU Teia
10 TOPU30HTAIILHON MOBEPXHOCTH.
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10. Onpenenenre padOThl CWIBl  YINPYrOCTH TMPU MOJBEME TIpy3a ¢
WCIIOJIB30BaHUEM HETOIBUKHOTO U MOJABUKHOTO OJIOKOB.

11. I3ydyeHune 3aKkoHa COXpaHEHHUS SHEPTUH.

Pa3nen 9. Mexanndeckue K0J1e0aHUA M BOJHBI.

KonebarensHoe nemkenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIATyJa. MaremMaTuyeckuil U NPy KUHHBIM MasTHUKH. [IpeBpamieHue
SHEPTUHU TP KOJIeOATETHHOM IBIKCHHH.

3aryxaomue — konebanus.  BoiHyxneHHele — konebanus.  Pe3onamnc.
Mexannueckue BoJiHBI. (CBoMCTBa MeEXaHMYECKHMX BOJH. [IpomonbHbie U
NONEepeYHble BOJHBL. [[TMHA BOJHBI W CKOPOCTh €€ paclpOCTPaHEHHS.
MexaHnuecKre BOJHBI B TBEPJIOM TEJE, CEICMUYECKUE BOJTHBI.

3Byk. ['pomKkocTh 3ByKa U BbicOTa ToHA. OTpaxkeHue 3Byka. MHpa3Byk u
yIBTPa3BYK.

Hemoncmpauuu.

1. HaOaronmenue xojie0aHuil TeI MO JAEHCTBUEM CHJIBI TSDKECTH U CHIIBI
YIPYTOCTH.

Hab6nronenue xkonebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

Hab6nronenue BRIHY)ACHHBIX KOJI€OaHU U pe30HaHCA.

Pacnpoctpanenue npo10ibHBIX U OTIEPEUHBIX BOJIH (Ha MOJIETIH).

HaOlnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pe30HaHC.

Jlabopamopnwie padbomosl u onvimot.

1. OmpeneneHne 4YacTOThl M TepUojaa KoJeOaHW MaTeMaTUYecKOTO
MasiTHUKA.

2. OmnpeneneHue 4acTOThl U Mepruoa KoJieOaHUN NPYKUHHOTO MasiTHUKA.

o vk w N

3. HccnenoBanue 3aBUCUMOCTU TIEPHOJIa KOJIEOAHUN TOJIBEIIEHHOTO K HUTH
rpy3a OT IJUHBI HATH.
4. HccnenoBaHue 3aBUCMMOCTHU MEpHOJIa KOJIeOaHU TTPYKMHHOTO MasiTHUKA
OT MAaccChl rpy3a.
5. [IpoBepka He3aBUCHUMOCTH TIEpHOJIa KOJIeOaHUN TPy3a, MOJABEHIEHHOTO K
HUTH, OT MacChl rpy3a.
6. OmbITBI, JEMOHCTPUPYIOIIHUE  3aBUCHMOCTh mepuoja  KojeOaHwuid
MPY>KUHHOTO MasTHAKA OT MacChl Ipy3a M )KECTKOCTH TMPY>KUHEI.
7. V3Mepenue yckopeHus CBOOOHOTO MaACHMUS.
Paznen 10. DiiekTpOMAarHUTHOE 10J1€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMAarHUTHOE  MoJie.  JJEKTpOMarHuTHble  BOJIHBL.  CBOMCTBa
ANEKTPOMArHUTHbIX BOJH. [llkama »smekTpoMarHUTHBIX BOJH. Vcnosb3oBaHue
ANIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.
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DnekTpoMaruuTHasi npuponaa cera. CkopocTh cBeTa. BoyiHOBBIE CBOICTBa
CBETA.

Jlemoncmpayuu.

1. CBOlCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoJHOBBIE CBOKCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. 3yueHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C TMOMOIIBI0O MOOMIJIBHOIO

tenedoHa.

Pasznea 11. CBeToBbIe sIBJIEHHS.

JlyueBas MOJIEIIb CBeTa. HUctounnkn CBeETAa. [IpssmonuHeHOe
pacnpoctpaneHue ceera. 3atMenust Connina u Jlynsl. Otpaxenue ceera. [limockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpesnoMiieHHs cBera. [losHOe BHyTpeHHee
OTpakeHHE cBeTa. lcrnoap30BaHUME TIOJHOTO BHYTPEHHErO0 OTpPaKEHUS B
ONTHUYECKUX CBETOBOAAX.

Jluaza. Xom onyuedt B JsmH3e. OnThueckas cucTema (Qoroarnrmnapara,
MUKpOCKONa M Tejeckomna. ['ma3 kak onrThueckas cucrtema. BiM30pyKocTh H
JATbHO30PKOCTb.

Paznoxxenne Oenoro cBera B chekTp. OmnbiTel HeloTona. CroxeHue
CIIEKTPaJIbHBIX IIBETOB. J{ucnepcus ceera.

Jemoncmpayuu.

[IpssMonuHEHOE pacIpOCTPAaHEHUE CBETA.

OtpaxxeHue cBera.

[Tonyuenue n300pakeHUi B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiaX.

[Ipenomiienue cBera.

OnTHYeCcKU CBETOBO/I.

Xoa stydeid B cOOMparoIei TuH3e.

Xoq 1y4yer B pacCenBarOLLIEH JINH3E.

[Tosrydenune n300pakeHUil ¢ MOMOILBIO JIHH3.

[Tpuntun aeiictBus ¢oToarmapara, MUKPOCKOTIA M TEJIECKOTIA.

10. Monenb riasa.

11. Pa3nosxenue 6enoro cBera B CIEKTP.

12. [Tomyuenue 6emoro cBeTa mpu CI0KEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnwie padbomosl u onvimol.

1. HccnenoBaHue 3aBHCUMOCTH yIJla OTPaKEHHUSI CBETOBOIO Jiyya OT yIJia
naJieHusl.

W X N Uk W RE

2. H3ydeHue xapaKTEpUCTUK U300paKeHUs MIPEAMETA B INIOCKOM 3epKalie.
3. HccnepoBaHue 3aBUCUMOCTH yTJIa MPEJIOMIIEHUSI CBETOBOIO Jyda OT yIJia
MaJICHUs] Ha TPAHUIIE «BO3AYX—CTEKIION.
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4. IlomydeHne n300pakeHH ¢ MOMOILIBIO COOMPAIOUIEH JINH3BI.
Omnpenenenre HOKYCHOTO PACCTOSHUS U ONITHYECKOW CHIIBI COOMparoIen
JIMH3BI.

6. OMbITHI 1O Pa37I0KEHUIO OEJIOT0 CBETA B CIIEKTP.

OnbITEl IO BOCHPUSITUIO I[BETA MPEAMETOB MPU UX HAOIIOJECHUU 4Yepe3
[[BETOBbIE (PUIIBTPHI.

Pa3nen 12. KBanToBble IBJICHHUA.

Omneitel Pe3epdopna u muanerapHas Mozenb aroma. Mogens aroma bopa.
Ucnyckanue u nornoiieHue ceera aromoM. KBanTel. JIuneiiuaTsie CrieKTphI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-u3nydeHusi. CTpoeHre aTOMHOTO
anpa. HyknonHas Mogxens aroMHoro sapa. HM3oronbel. PamumoakThBHBIE
npeBpaitienus. [lepuona nomypacnana aTOMHBIX sJIEp.

SnepHbie peakiuu. 3aKOHBI COXPAHEHMS 3apsSJ0BOIO U MAacCCOBOTO YHCEN.
DHeprusi CBsA3M aTOMHBIX saep. CBsA3b Macchl W HEpru. Peaknuu cUHTE3a U
nenenus anep. crounuku sneprun CosHIa U 3BE3/I.

SAnepnas sHepretuka. JleHCTBHS paJWOAKTUBHBIX H3ITyYEHUI Ha JKHUBBIC
OpraHU3MBI.

Jlemoncmpayuu.

1. CHeKTpbl U3IIyYEHUS U MOTJIOIEHUS.

2. CrnekTpsl pa3InyHbIX Ta30B.

3. CnekTp BogOpo/a.

4. HaOmoneHnue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3ZHPYIOLIUX U3ITYUEHUH.

6. Perucrtpanus uznydeHus MpUPOAHBIX MUHEPAJIOB U TPOTYKTOB.

Jlabopamopnuie padbomot u onvimol.

1. HaOmroneHue CrjlomHbIX U JIMHEHYAThIX CIIEKTPOB U3 TyUCHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTHUILIBI 10 TOPMO3HOMY

nyTu (1o ¢otorpadusim).

3. HM3mepenue pagnoakTuBHOTO (hoHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOTYJIb.

[ToBTOpUTETHEHO--0000IIAIONINI MOIYJIb MTPEIHA3HAYEH ISl CUCTeMaTU3aIluu
U 0000IIEHUs  TPEAMETHOIO  COJIEpX)aHUsI W ONbITa  JIEATECJIbHOCTH,
NPUOOPETEHHOTO MPU M3YUECHHUH BCEro Kypca (PU3UKH, a TaKXe JIJIsi TOATOTOBKHU K
OCHOBHOMY T'OCYJapCTBEHHOMY »JK3aMeHy T0 (Qusuke i oOydarommxcs,
BBIOpABIIMX 3TOT YUEOHBII MpeIMET.

[Ipu U3yd4eHUU JAHHOTO MOIYJSl PEaTU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
NEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00E€CIEYMBAETCS JOCTHUKEHUE MPEIMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, QopMupyercs
€CTECTBEHHOHAY4YHas T'PaMOTHOCTb: OCBOCHHE HAyYHBIX METOJOB MCCIIEIOBaHUS
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SBJICHUA TIPUPOIBI M TEXHUKH, OBJIAJICHUEC YMCHHSIMH OOBSICHATH (PU3MUECKHEC
SBJICHWSI, TIPUMEHSSA TIOJyYCHHBIC 3HAHWS, peIIaTh 3aJadd, B TOM YHUCIE
KaueCTBCHHBIC U IKCIIEPUMEHTATBHBIC.
[IpuHIMNIMANBHO AEATEIBHOCTHBIM XapakTep JaHHOTO pas3Jielia Peann3yeTcs
32 CUET TOro, 4YTo OOydYarolluecs BBIMNOJHSIOT 3aJaHusl, B KOTOPBIX UM
npeaiaracTcs:
Ha OCHOBE IIOJIYYCHHBIX 3HAHWUH pacro3HaBaTh W HAYYHO OOBICHATH
du3ngecKue SIBICHUS B OKPYIKAIOIIEH MTPUPOJIE U IOBCETHEBHON KU3HH,
WCITOJI30BATh HAYYHBIC METOJIBI HUCCIICOBAHUS (PU3HUCCKUX SBJICHUHN, B TOM
YHUCIIE /TSl MPOBEPKHU THIIOTE3 U MOYUYCHUS TEOPETUISCKUX BHIBOJIOB;
OOBSICHATh Hay4YHbIE OCHOBBI Hambojiee BaXXKHBIX JOCTH)KECHUN COBPEMEHHBIX
TEeXHOJIOTUH, HaPUMED, TPAKTUUECKOTO MCI0JIb30BaHMS PA3IMUYHBIX HCTOYHUKOB
SHEPruu Ha OCHOBE 3aKOHA INMPEBPAIICHHUS U COXPAHEHHUS BCEX M3BECTHBIX BHJIOB
SHEPTHH.

17



IHNIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA IPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue ¢u3MKyu HA ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs HAMPABICHO

Ha JOCTH)KEHUE JINYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIIbHbBIX
pE3yIbTaTOB.

B pesynbrare nzydyenus Gpu3NKU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHuUs

y obyuaromerocss OyayT copMHUPOBAHBI CICIYIONTNE JTUIHOCTHBIE PE3yJIbTATHl B
YaCcTH:

1) naTpMOTHYECKOT0 BOCIIUTAHUS:

— IPOSIBJIEHNE MHTEpPECa K NCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
(bu3nuecKol HAyKu;

— IIEHHOCTHOE OTHOIICHUE K IOCTUKEHUSIM POCCUMCKUX YUCHBIX--(DU3UKOB,;

2) rpaskIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 0OCY JICHUHU OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX TMpoOJieM, CBA3aHHBIX C MPAKTUYECKUM TPUMEHEHHUEM
JOCTKEHUM (PU3nKH;

— OCO3HaHUE BAXXHOCTH MOPAIbHO--3TUYECKUX MPHUHIUIIOB B JACSATEIbHOCTU
YUYE€HOT0;

3) 3cTeTHYECKOro BOCIIUTAHMA:

— BOCHPUATUE ICTETUUECKUX KaueCTB (PU3MYECKOW HAYKHU: €¢ FapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOTI'0 IO3HAHMA:

— OCO3HaHWE IEHHOCTH (U3UYECKOM HAYKHM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUSI TEXHOJOTHM, BAXKHEUILIEH COCTaBIISIOLICH
KYJbTYpHI;

— pa3BUTHE HAY4YHOUW IFOO03HATENHLHOCTH, MHTEpEca K HCCIE0BATEIbCKOM
NEATEIIbHOCTH;

S) dopmupoBaHusi  KYJbTYpPbl  310pPOBbSi M  3MOLMOHAJIbLHOIO
Os1aromoJryums:

— OCO3HaHHWE IIeHHOCTH Oe3omacHoro oOpa3a >KHM3HM B COBPEMEHHOM
TE€XHOJIOTUYECKOM MHUpPE, BaXXHOCTU TNPaBWJI OE30MaCHOTO TOBEACHHUS Ha
TpaHCHOPTE, HA JIOpOrax, C JIEKTPUUYECKHUM U TEIUIOBBIM 00OpYJIOBaHUEM B
JIOMAIITHUX yCJIOBUSX;

— cpopMUPOBAaHHOCTh HaBBIKAa peduiekcuM, MpPU3HAHUE CBOErOo MpaBa Ha
OImMMUOKY ¥ TaKOTO K€ MpaBa y APyTroro YeIOBeKa,;

6) TPY10BOI0 BOCIIUTAHMSI:
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e — AKTUMBHOE Yy4YacTHE B PEUICHUM IPaKTUYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHW3alUd, TIOpoJa, Kpas) TEXHOJOTUYECKOW W
COLIMAJIbHOW HAIPABJIEHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (U3HUECKUX
3HAHUI;

e — UHTEpEC K MPAKTUYECKOMY U3YUEHHUIO MPO(ECCUid, CBA3AHHBIX C (PUBNKOM;

e 7)3KO0JI0TrNYECKOr0 BOCIIUTAHUS:

e — OpHEHTAlMS HA MpPUMEHEHHE (PU3MYECKHX 3HAHUM IS pelieHus 3ajad B
00JlaCTH OKpy>Karouleil cpeapl, IUIAHUPOBAaHUS IMOCTYNKOB M OLEHKH UX
BO3MOYHBIX ITOCJIEICTBUN JUIsI OKPY KAIOLIEH Cpeibl;

e — OCO3HAHHWE TJIOOAIBHOIO XapakTepa SKOJOTMYECKHX MpoOJieM M MyTed X
peLieHus;

e 8) aganTanuM K M3MEHAIIMMCH YCJOBHSAAM COLMAJIbHOW M NPHPOIHOI
cpeabl:

e — MOTPEeOHOCTh BO B3aUMOJAECMCTBUM IpPHU BBHINOJIHEHUU HCCIEIOBAaHUN U
IPOEKTOB (HU3MUECKON HANpPABIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUAM
IPYTHX;

e — TIOBBIIEHWE YPOBHSI CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IPaKTUYECKYIO
NEATENBHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHHI, B TOM YHUCIE POPMYIHPOBATH
UJ1eU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBIICHUSAX;

e — OCO3HaHME Je(PUIIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEHW B 00JacTH
busuKu;

e — IUIAHUPOBAHHWE CBOETO PAa3BUTUS B TNPUOOPETEHHUU HOBBIX (DU3HMUECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJM3UPOBATh U BBISBIIATH B3aUMOCBSI3U IPUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

e — OIIEHKa CBOMX JCWCTBUU C y4YE€TOM BIIMSHHMS Ha OKPYKAWOIIYI Cpeny,
BO3MOKHBIX IT00AIbHBIX MOCIEACTBHIA.

METAINPEAMETHBIE PE3YJIBTATDI

B pesynpTaTe OCBOCHHMS TpOrpamMMmbl MO (PH3WKE HA YPOBHE OCHOBHOTO
o01ero o6pa3zoBaHus y oOydaromerocs OyayT cqopMUpOBaHbl MeTalNpeaMeTHbIE
pe3yJbTaThl, BKIIOYAIONME T03HABATEIILHBIE YHUBEPCAbHbBIE YUeOHbIC ICHCTBHS,
KOMMYHUKATHUBHBIC  YHUBEpPCAJIbHBIC  ydeOHbIE  JICHCTBUS, PETYJISTHBHBIC
YHUBEpCaJIbHbIC YUeOHbBIE TCUCTBUSI.

Ilo3HaBaTebHBIC YHUBEPCAJIbHBIEC YUeOHbIE 1efiCTBUS
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Ba3oBble JJoruyeckue 1elcTBUA:

BBISIBIIAITH W XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(s1BNIEHUI);

yCTaHABJIMBATh CYIIECTBECHHBIA MPU3HAK KIACCU(PUKAIIMK, OCHOBAHUS IS
000O0IICHHS U CPaBHEHHUS;

BBISBJISITH 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B PACCMaTPUBACMBIX (aKTax,
JAaHHBIX U HAOIOICHUSX, OTHOCSIINXCS K (DU3HMUECKUM SIBIICHUSM;
BBISIBIIATH TIPUYMHHO--CJICICTBEHHBIC CBSI3W TPH H3YYCHHH (PU3UUECKHUX
SIBJICHWA W TPOIIECCOB, JIeTIAaTh BBHIBOABI C MCITOJIB30BAHUEM JEAYKTHBHBIX
U UHJIYKTUBHBIX YMO3AKJIIOUCHUM, BBIIBUTATh TUIIOTE3bl O B3aWMOCBSI3SX
(bU3HYECKUX BEJIUYUH;

CaMOCTOATENILHO BBIOMPATh CHOCOO pelieHus ydeOHOW (u3nyeckomn
3a7aun (CpaBHEHHE HECKOJBKHUX BapHaHTOB pPEIICHHUs, BHIOOpP Hambosee
MOJIXOJISIIETO C yYETOM CaMOCTOSTEIHHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/ibCKHe AeiiCTBUA:

MCITI0JIb30BaTh BOMPOCHI KaK UCCIIEA0BATENLCKUII HHCTPYMEHT MO3HAHUS;
IPOBOJUTH 10 CAMOCTOSITEBHO COCTABIIEHHOMY IIJIaHY OIIBIT, HECIOKHBIM
(GU3MYECKU HKCIEPUMEHT, HEOOJBIIOE HCCIe0oBaHUE (U3HUUECKOrO
SIBJICHUSI,

OLICHMBAaTh HAa NPUMEHHMOCTb UM JOCTOBEPHOCTh HH(pOpMalHuio,
MOJIyYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pe3yJibTaTam
MPOBEICHHOTO HAOIIOAEHUS, OTbITA, UCCIICIOBAHUS;

POTHO3UPOBATh  BO3MOXKHOE  JajibHEillee pa3BUTHE  (PU3MYECKHUX
IPOLIECCOB, a TaK)K€ BbIIBUTaTh NPEANOJI0KEHUS 00 UX pa3BUTHH B HOBBIX
YCJIOBHSIX Y KOHTEKCTaX.

Pabora c undgopmanmeii:

MPUMEHSTh PA3TUYHBIC METObl, THCTPYMEHTHI U 3alpPOCHI TPU MOUCKE H
orOope WHGOPMAIMKM WIH JAHHBIX C Y4ETOM MPEIIOKEHHON ydeOHOM
(bU3UYECKOM 3a7a9H;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH WH(POPMAITHIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHHS;

CaMOCTOSATENILHO  BBIOMpaTh ONTUMANIbHYIO (opMy MpeAcTaBICHUS
nHpoOpMaMu H WUIFOCTPUPOBATh peIlaeMble 3aJaud  HECIOKHBIMH
CXeMaMH, uarpaMMaMu, HHOH rpadukoi 1 UX KOMOWHAITUSMH.

KoMMyHHMKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIEC 1eHCTBHSA:

B XOJ€ OOCYXKJeHUsi y4yeOHOro Marepuania, pe3yJibTaToB JIa0OpaTOPHBIX
paboT 1 MPOEKTOB 337aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMON TeMbI U
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BBICKA3bIBaTh WJEH, HAICJICHHBIC HA PEIICHHE 3aJauyd W MOJJEp’KaHue
0J1aroKeNIaTeIbHOCTH OOIICHMUS,

COMOCTABIISATh CBOM CYXKIEHUS C CYXXICHUSMHU JPYTUX YYACTHUKOB
Juanora, OOHapy>KMBaTh Pa3inure U CXOJCTBO MO3UIINA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
myOJIMYHO TPEJCTABIATh PE3YIbTAThl BHIOIHEHHOTO (PU3NYECKOTO OTbITa
(9KCTIEpUMEHTA, UCCIIEI0OBaHUS, IPOEKTA);

NOHMMATh M MCHOJIb30BaTh  NPEUMYLIECTBA  KOMAaHJIHOM U
WHAMBUAYAIbHONH pabOThl MpU PEIICHUH KOHKPETHOW (U3MUYECKOI
poOJIEMBI;

IPUHUMATh LIEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATh JIEUCTBUS
no e¢ JOCTHXKEHHUIO: paclpelesiarTh poju, 00CYyXIaTh MPOLECCHl U
pe3yNbTaThl COBMECTHON paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIFOACH;
BBIIIOJIHATH CBOIO YacTh paOOThI, JOCTUTAsl KAYECTBEHHOI'O PE3yJbTATa IO
CBOEMY HAIPABJIECHUIO W KOOPJAWHHUPYS CBOU JEHCTBUA C JPYTrUMU
YJICHAMH KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOET0O BKJIaJa B OOIMIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYITHPOBAHHBIM YUYaCTHUKAMU B3aHUMOJICHCTBHS.

PeryisiTuBHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBIIATH TPOOJIEMBI B )KU3HCHHBIX W YUCOHBIX CHUTYyAIUAX, TPEOYIOMNX
JUTst petieHust GU3NYeCKuX 3HAHUM;

OPHUEHTHUPOBATLCA B  PA3JIUYHBIX  TOAXOJAX TMPUHATHS  pEIICHUH
(MHIMBUAYyATbHOE, TIPUHATHE PEUICHUS B TPYIIeE, NMPUHATHE pEIIeHUN
rpynmnoi);

CaMOCTOSATENILHO COCTABJIAThH aJTOPUTM PEIICHUs (PU3NIECKOM 3a/1auu UITu
IJIaHa MCCIEOBAHUSI C YYCTOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh MpeIjlaraeMble BAPUAHTHI PEIICHHUIA;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpOJIL, AMOIHUOHAJIbHBbIN NHTEJIEKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYallMH U MPEJIaraTh IJIaH €€ U3BMEHEHNS,
OOBSICHATH NPUYUHBI  JTOCTIKEHUS  (HEAOCTHXKEHHS)  Pe3yJIbTaToB
NEesATEIbHOCTH, JaBaTh OLEHKY IPUOOPETECHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B AESATENBHOCTH (B TOM YHCII€ B XOJ BBINOJTHEHUS
(U3MYECKOTO UCCIEJOBaHMsI WJIM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBIIUXCA CHUTYyallMii, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYAHOCTEM;
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OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSIM;

CTaBUTh ce0s HAa MECTO JPYroro 4ejoBeKa B XOJE CIopa WU JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHBBI, HAIMEPEHUS U JIOTUKY JIPYTOro;
pU3HaBaTh CBOC MPABO Ha OLIMOKY MPH pelieHNH GU3NYECKUX 3a7a4 WIH
B YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

IHPEAMETHBIE PE3YJIBTATDBI

K xoHIly 00yueHus B 7 kJjiacce peIMETHBIE PE3yJIbTaThl HA 0A30BOM YpOBHE
JOJKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIONB30BaTh  TMOHATHS:  (QU3MYECKHE W XUMUYECKHE  SIBIICHUS,
HAOIO/IEeHNE, SKCIIEPUMEHT, MOJeb, THUIOTE3a, CAMHULBI (PU3UIECKHIX
BEJIMYMH, aTOM, MOJIEKYyJia, arperatHbleé COCTOSIHUS BellecTBa (TBEPIIOE,
KHUJIKOE, Tra3000pa3HOE), MEXaHUYECKOe JABW)KEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPaeKTOpHUs, PaBHOAECHCTBYIOILIAS
cuna, aedopmanus  (ympyras, — IUIacTU4YecKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

pasnuuath sBiIeHUS (auddy3us, TEIIOBOE IBUKEHHE YACTHI] BEILECTBA,
paBHOMEpPHOE  JIBIJKEHHE, HEPaBHOMEPHOE  JIBJKEHUE, HMHepLus,
B3aMMOJCHCTBHE TeJ, PaBHOBECHUE TBEPIBIX TEN C 3aKPEIJICHHONW OCBHIO
BpallleHWs, Tepefada AaBlICHUS TBEPIABIMU TEJNAMHU, >KUIKOCTSIMH |
razamy, arMocepHoe J[aBlCHHWE, IUIABAHWE TEJ, IPEBPAICHUS
MEXaHUYECKON PHEpPruM) Mo OMHCAHUIO MX XapaKTEPHbIX CBOWCTB U HA
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBICHUE;
pacmo3HaBaTh TPOSBICHHE M3YYEHHBIX (PU3WYECKUX SIBICHUNA B
OKpY)XarollleM MHpE, B TOM uucie (PU3NYECKUE SIBICHHUS B TMPHUPOIC:
IPUMEPHI JABWXKCHHUS C PA3IUYHBIMU CKOPOCTSAMH B JKMBOW M HEXUBOM
npupose, ACMCTBUE CHUJIbl TPEHUS B MPUPOAEC U TEXHUKE, BIIMSHHUE
aTMoc(epHOro NaBjieHUs Ha >KMBOW OpraHU3M, IUIaBaHHE phIO, pblYaru B
TeJe YeJIOBEKa, MMPU STOM MEPEBOIUTH MPAKTUIECKYIO 3a/1ady B y4eOHYIO,
BBIICJISITH CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKHM) (PU3UUECKUX SIBJICHUIA;
OTKCHIBaTh U3yUYEHHBIE CBOMCTBA Tell U (PU3UUYECKUE SBICHUS, UCIIONb3YS
¢usznyeckue BeIMUYMHBI (Macca, 00bEM, IJIOTHOCTH BEIECTBA, BpeMs,
IyTh, CKOPOCTb, CPEIHAS CKOPOCTb, CHJIa YIPYTOCTH, CHJIa TSXKECTH, BEC
Temna, CWila TPEHWs, [aBleHWEe (TBEPAOrO Tela, >KUAKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHUJIa, MEXaHWYecKkas padoTa, MOIIHOCTh, TJIEYO CHIIBI,
MOMEHT CHJbl, KO3(P(PHUIMEHT TMOJIE3HOTO JCHCTBUS MEXaHU3MOB,
KUHETUYECKas U TOTEHIUAlbHAs JHEPrusi), MPU OMUCAHUH MPABHIBHO
TPaKTOBaTh (PU3NYECKUN CMBICH MCIOJIb3YEMbIX BEIMYUH, UX
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0003HAUYEHUSA U €IUHUIBI (U3NYECKUX BEIUYHH, HAXOAUTH (OPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIHUMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTDH rpapUKH U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIMYUH;
XapaKTepu30BaTh CBOMCTBA TeJd, (U3NYECKUE SBICHUS M TPOIECCHI,
UCIIOJIB3Ysl TIpaBUJia CJIOKEHHs CUJT (BAOJb OJHOW MpsiMoOit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUJIO paBHOBECHs pbiyara (0J0Ka),
«30JI0TO€ TPABWIIO» MEXAHUKH, 3aKOH COXPAHECHHUS MEXaHWYECKOU
OHEPruH, TpPU ITOM JlaBaTh CIOBECHYIO (HOPMYIMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBICHUS, POIIECCH U CBOWCTBA TEJ, B TOM UHUCIE
U B KOHTEKCT€ CHUTyaluld IPaKTUKO-OPHUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITh IPUYUHHO--CIICJICTBEHHBIE CBS3H, CTPOUTHh OOBsICHEHHE U3 12
JIOTUYECKUX IIaroB ¢ ONopod Ha 1—2 M3y4EeHHBIX CBOMCTBa (PM3HUECKHUX
SBJICHUM, (PU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemiaTh pacyeTHbIE 3adadyd B 1—2 JEHCTBUS, HCIIOJIB3Ys 3aKOHBI U
(GopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaM3a
YCIJIOBHS 33/1a4d 3aMHUCHIBATh KPATKOE yCIIOBUE, MOJICTABIATh (DU3NUECKUE
BEJMYMHBI B (DOPMYJIBI U TMPOBOJAUTH PACUETHI, HAXOJUTH CIPABOYHbBIC
JTaHHbIE, HEOOXOUMBIE JJI pEeUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacrno3HaBaTh MpoOOJEMbl, KOTOpPblE MOXXHO pEIIUTh MpPU [MOMOIIU
($U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHMS BBIIEIATH MPOBEPSIEMOE
NpeanosjoxkeHue  (TUmnoTesy),  pas3auyarb W HMHTEPIPETHPOBATH
MOJIyYCHHBIH pe3yJbTaT, HAXOJUTh OIIMOKM B XOJ€ OINbITa, JeNaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

OPOBOAUTH OMBITBI 1O HAOMIOACHUIO (PU3WYECKUX SBICHUM WM
buznyecKux CBOICTB Tel: dbopmyHpoBaTh MIPOBEPSIEMBIEC
MPEANoJOKEeHUs, COOUpPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMS,
3aMMChIBATH XOJI ONBITA U (POPMYIIMPOBATH BHIBOIBI;

BBIIIOJIHATh TMPSMbIE H3MEPEHHUS PACCTOSHMS, BPEMEHHU, MAcCChl Tela,
o0beMa, CHUJIBI M TEMIIEpaTypbl C HCIOJIb30BAHUEM aHAJOrOBBIX M
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH IIOKAa3aHUS MPUOOPOB C YyUETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPEHUM;

MIPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MYECKON BEIMYUHBI OT
JIPYrol C HCHOJb30BAHUEM NPSIMBIX H3MEPEHHH (3aBUCHMOCTH MYyTH
PaBHOMEPHO JABWXKYILIErocs Telaa OT BPEMEHHM JABWKEHUS TEJa, CHJIbI
TPEHUSI CKOJILKEHUS OT Beca Tejla, KauecTBa 00pabOTKU MOBEPXHOCTEH Ten
Y HE3aBUCUMOCTHU CWJIBI TPEHHUSI OT IJIOLIAIA CONPUKOCHOBEHHUS TN, CUJIBI
YOPYroCTH OT YAJIMHEHUS MPY>KUHBI, BHITAJKUBAIOLIEH CHIIBI OT 00beMa
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MOTPYKCHHON YacTH Tejla U OT IUIOTHOCTH JKUIKOCTH, €¢ He3aBUCUMOCTHU
OT TUIOTHOCTH T€Ja, OT MIyOHHBI, Ha KOTOPYIO MOTPY>KEHO TENO, YCIOBUN
TUTaBaHMsSI TeJl, YCJIOBHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  Y4eOHOTO HCCIEJOBaHUA, CcOOUpaTh YCTAHOBKY H
BBINOJIHATh WU3MEPEHUs, CIeays NPEeAJIOKEHHOMY IUIaHy, (PMKCHpPOBATh
pe3ysbTarhl TOJYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIWYMH B BHJE
NpEJIOKEHHBIX TaOnuIl U TpaduKOB, JeNaTh BBIBOJBI MO pe3yJbTaTam
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBbIE HU3MEPEHUsS (PU3NUECKMX BEIMYUH (IJIOTHOCTb
BEIIECTBA JKUAKOCTH W TBEPIOTO TeNa, CHUJla TPEHUS CKOJIbKEHUS,
JaBJICHHE  BO3JyXa, BBITAJKMUBAIOIIAs  CWUJA, JICUCTBYIOIIAas  Ha
HOTPYXKCHHOE B KHUJAKOCTb TeNO, KO3(PPUIMEHT MOJE3HOro AEHCTBUS
OPOCTBIX MEXaHU3MOB), CcleAysd MpeaIoKEHHOW WHCTPYKLUUU: MpH
BBITIOJTHEHUH HW3MEpPEHUIl COOMpaTh JKCIEPUMEHTANBHYIO YCTaHOBKY H
BBIUHCIISTH 3HAUCHNE UICKOMOMW BEJIMYMHBI,

cOOJII0/1aTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIMUIBI JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JAMHAMOMETP, COOOIIAIOUIMECS COCYJbI, OapoMmeTp,
phIYar, TOABMKHBIA 1 HETIOABM)KHBIN OJIOK, HAKIIOHHAS TIJIOCKOCTH;
XapaKTepu30BaTh MPUHLUIBI JCUCTBUS HW3YYEHHBIX MNpUOOPOB WU
TEXHUYECKUX YCTPOMCTB C OMNOPOM Ha UX OMNUCAHUS (B TOM YHCIE:
MOJIIUITHAKN, yCTPOMCTBO BOJOMPOBOJA, THAPABIMYECKUNH Tpecc,
MaHOMETp, BEICOTOMEp, OPIIHEBON HACOC, ApEOMETP), UCTIOIB3Ys 3HAHUS
0 CBOMCTBaxX (PM3MUECKHUX SIBJICHUN U HEOOXOAMMbIC (PU3MUECKHE 3aKOHbI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGOPMALMIO O  NPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUA (PU3UYECKUX 3HAHWA B TIOBCEIHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMH U
TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAHEHHUS 3J0pPOBbsI U COOIOACHMS
HOPM 3KOJIOTUYECKOTO TMOBEJICHHS B OKPY’KaIOILEH Cpe/ie;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB HHpopMmauuun B MHTepHere B
COOTBETCTBHH C 3aJaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIITIXCS
3HaHUW ¥ TYTEM CpPaBHEHHUS PA3NMUYHBIX HCTOYHUKOB BBIJICIATH
uHpOpMaIMIO, KOTOpas SBISETCS MNPOTUBOPEYMBOW MM MOXKET OBITh
HEJ0CTOBEPHOM;

UCIIOJIb30BAaTh MPU BBINOJHEHUH YUYE€OHBIX 3a/laHUil Hay4YHO--TIOIYJIIPHYIO
JAUTEpaTypy (PU3HUECKOTO COAEpIaHMs, CIPpaBOYHbIE MaTepUabl,
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pecypchl ceti MIHTEpHeT, BlageTh NpueMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus HHPOPMAITUY U3 OJTHON 3HAKOBOUW CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIC M YCTHBIE COOOILECHUS Ha
OCHOBE 2—3 UCTOYHHUKOB MH(pOpMalu (PU3MUECKOro COAEpKAHUS, B TOM
qycie MyOJUYHO JeNaTh KpPAaTKUE COOOLIEHUS O pe3yJsibTaTaX IpPOEKTOB
WIM YYEOHBIX MCCIEIOBAHMUN, IPU HSTOM TPaMOTHO HCHOJIb30BaTh
U3YYCHHBI TOHATHMHBIN ammapar Kypca (HU3UKHA, CONPOBOXIATh
BBICTYIUJICHUE ITPE3CHTALUEN;

IPU BBIIOJHEHUH YYEOHBIX HPOEKTOB M MCCIEIOBAHUN PpacHpeneisaTh
00s3aHHOCTH B TpyNI€ B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJadyaMu,
CIICIUTHh 32 BBIOJIHEHUEM IIJJaHA JEHCTBHUM, AaJE€KBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJA B  JEATENbHOCTh  IPYINIBbl,  BBICTPaUBaTh
KOMMYHUKATUBHOE B3aNMOJICICTBUE, YUUTHIBAsI MHEHUE OKPYIKAIOIINX.

K koHIy 00yueHus B 8 ki1acce npeIMETHbBIE PE3YJIbTATHl HA 0A30BOM YpOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

UCITIOJIB30BATh MOHATHUA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBHKEHUE
aTOMOB M MOJIEKYJI, arPETaTHBIE COCTOSHUS BEIIECTBA, KPUCTAIMYECKUE U
amop(HbIE Tena, HACBIILICHHBII W HEHACBIIICHHBIA Map, BIAXKHOCTb
BO3/lyXa, TeMIeparypa, BHYTPEHHSSI DSHEpPrusi, TEIUIOBOM JBUTATElNb,
AIIEMEHTAPHBIN AJIEKTPUUYECKHUM 3apsijl, SIEKTPUUECKOE IO0Je, MPOBOIHUKU
Y IUDJIEKTPUKH, IIOCTOSIHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyarh SBJICHHS (TEIUIOBOE paCIIMPEHHE U C)KATHE, TEIUIoNepenaya,
TEIJIOBOE PaBHOBECHE, CMAauMBaHUE, KalWJUISIPHBIE SIBJICHUS, HCHapeHHeE,
KOHJIEHCAlMs, IUIaBJIEHWE, KpUCTAIM3auus (OTBEpAEBAHUE), KUIICHUE,
Terionepesaya (TETIONpPOBOAHOCTb, KOHBEKIUS, U3JTyYEeHHE),
NIEKTPU3aLUs TEJ, B3aUMOJEHCTBHUE 3apsAJI0B, IEUCTBUS SJIEKTPUUECKOTO
TOKa, KOpPOTKOE 3aMbIKaHHME, B3aWMOJECHCTBHE MArHUTOB, JIEHCTBUE
MarHUTHOTO TOJSI Ha MTPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAS WHIYKIHS)
N0 ONHCAHUID HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIMNX JaHHOE (PU3NUYECKOE SBICHHE;

pacro3HaBaTh TMPOSIBJICHHE HM3YyUYEHHBIX (PU3MUECKUX SIBICHUH B
OKpYXalollleM MHpe, B TOM uHclie (u3nyeckue SIBICHUS B TPUPOJE:
MOBEPXHOCTHOE HATSKEHUE U KaNWUISIPHBIE SIBJICHHS B MPUPOJE,
KpUCTAJUIBI B mnpupoxe, wuznydeHne ColHIA, 3aMep3aHue BOJOEMOB,
Mopckue 6pu3bl, 00pazoBaHUe pPOCHI, TYMaHa, HHEsl, CHETa, 3JIEKTPUUECKUE
SBJIEHUSI B aTMoc(epe, >JIEeKTPUUECTBO KUBBIX OPraHM3MOB, MarHUTHOE
nosie 3eMiM, Apeid MOoIOCOB, POJIb MATHUTHOIO MOJIA Ul KU3HU Ha
3emJie, NOJSIPHOE CUSHUE, ITPU ATOM NEPEBOIUTH MPAKTUUECKYIO 3a1a4y B
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y4eOHYI0, BBIJCISITh CYIIECTBEHHBIE CBONCTBA (MIPU3HAKH) (PU3UUECKHUX
SIBIICHUI;

OMHMCHIBATh M3yUYCHHBIE CBOMCTBA Tel M (DM3MUECKHUE SBICHUS, UCIIOIB3YS
bu3nYecKue BETUINHBI (TeMIlepaTypa, BHYTPEHHSS SHEPTHsI, KOJIMIECTBO
TEIUIOThI, yJAEJIbHAas TEIUIOEMKOCTh BEUIECTBA, YJAENbHAs TEIIOTa
IUIaBJICHUS, yHAeNbHAsg TeIuioTa MapooOpa3oBaHusl, YyAeNlbHAas TEIoTa
CrOpaHusi TOIUIMBA, KOA(POUIMEHT TOJIE3HOTO JIEUCTBUA TEIJIOBOM
MaIlllUHbl, OTHOCUTEIbHAS BJIAXXHOCTh BO3/AyXa, AJICKTPUUYECKUU 3aps,
cuja TOKa, JJIEKTPUYECKOE HAIPSIKEHHE, COMPOTUBICHHUE IPOBOJHUKA,
yACNbHOE  COMNpPOTUBIEHUE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUUECKOTO  TOKa), TMpU ONUCAHUU TMPaBUIBHO  TPaKTOBATh
(bU3UYECKUIl CMBICIT MCIOJIB3YEMBIX BEJIMYUH, 0003HAYEHUS U €IUHUIIBI
(buU3MYeCKNX BEJIWYUH, HAXOJIUTh (HOPMYJIbI, CBSA3BIBAIOIIME JAHHYIO
bU3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH Tpaduku
U3YUYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEIUYUH;

XapakTepu30BaTh CBOWMCTBA Tei, (U3UUECKUE SBICHHUS M MPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO--KUHETUYECKOW TEOPHUHU
CTPOCHHS BEIIECTBA, MPUHIMI CYNEPHO3ULIUM T0JIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsija, 3akoH Oma JiJIsl yyacTka 1€, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHHMs DSHEPrUHM, NPU OTOM J1aBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3aMKCHIBATH €0 MaTEMaTHYECKOE
BBIPAKEHUE;

OOBSICHATH (PU3MYECKUE MPOILIECChl M CBOWCTBA TeJ, B TOM 4YHCJIE U B
KOHTEKCTE CUTYaIUil TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTUUECKUX
IaroB ¢ omopoi Ha 1—2 W3y4YEHHBIX CBOMCTBA (DU3WYECKUX SIBICHUM,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacueTHbIC 3aJadyd B 2—3 JEWCTBUS, HCIHOJIb3YS 3aKOHBI U
dbopmyJibl, CBA3bIBAIONINE (PU3MYECKUE BEJIIMYMHBI: Ha OCHOBE aHaju3a
YCJIOBHUSL 3a/laud 3alHUChIBaTh KPATKOE YCIOBHUE, BBIABIATH HEIOCTATOK
JAHHBIX I8 PEIICHHs] 3aJladd, BBIOMpPATh 3aKOHBI U (HOPMYIIBI,
HEOOXOMMMBIC JUIsl €€ pelIeHUs, MPOBOJUTh PAcCUeThl M CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUe (PU3NUECKON BETMYMHBI C U3BECTHBIMU JIAHHBIMU;
pacro3HaBath MpoOJEeMbl, KOTOpPbIE MOXKHO pEIIUTh TIPU TTOMOIIU
(bU3UYECKUX METOJIOB, HCIMOJIb3ys OMUCAHUE WCCIICA0OBAHUs, BBIJICISATH
MPOBEPSIEMOE  MPEIOJIOKEHUE, OLIEHUBATh MPABUIBHOCTh MOPSIKA
MPOBEICHHUSI UCCIICIOBAHUS, J€1aTh BEIBOIBI;

NPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SIBJICHUN WU
(bu3MYecKuX CBOMCTB Tell (KanWUISIPHbIE SIBJICHUS, 3aBUCUMOCTD JaBICHUS

26



BO3/[yXa OT €ro 00beMa, TeMIepaTyphl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHusl MPU MU3IYYEHUH OT IBETa W3Mydaromen (Mmoriomaroniei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUs BOJABI OT TEMIIEPaTyphl KUAKOCTU H
IUIOMIaM €€ TIOBEPXHOCTH, ODJIEKTPU3allMsi Tel U B3aUMOJCHCTBHE
ANEKTPUUECKUX  3apsijioB, B3aUMOJCHCTBUE TMOCTOSIHHBIX MAarHUTOB,
BU3yallM3allisi MAarHUTHBIX TIOJIEM TOCTOSHHBIX MArHUTOB, JCHCTBUSA
MarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHMTA,
CBOMCTBAa DJIEKTPOJBUTATENSI TOCTOSHHOTO TOKa): (HOpMyIHpOBaTh
poBepseMble MPENOIOKEHUS, COOMPATh YCTAHOBKY U3 MPEJI0KEHHOTO
000pyI0BaHUsl, OMUCHIBATH XO/I OMBITA U (POPMYITHPOBATH BHIBOIBL;
BBITIOJIHATh ~ MPSIMbIE  M3MEPEHUSI  TeMIEpaTypbl,  OTHOCHUTEIbHOU
BJIQKHOCTH BO3]yXa, CHUJIbl TOKAa, HAIpPSDKEHHS C MCIOJIb30BAaHUEM
aHAJIOTOBBIX NPHUOOPOB M JATYMKOB (PU3NYECKUX BEITUYHMH, CPABHHUBATH
pe3yNbTaThl U3MEPEHHH C yUETOM 3aJaHHON a0COIIOTHON MOTPEITHOCTH;
IPOBOJANUTDH MCCIIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUYHUHBI OT
Jpyrol ¢ HUCHOJB30BAaHMEM MpPSAMBIX  U3MEPEHHH  (3aBUCUMOCTH
COMPOTUBIICHUSI TPOBOJHMKA OT €ro JIMHBI, IUIOMIATH TIOMEePEUHOTO
CEUEHUs U YACIBHOTO COMPOTHUBIICHHUS BEIIECTBA MPOBOAHHKA, CHIIBI TOKA,
UAYIIET0 dYepe3 TMPOBOAHHWK, OT HAMpsDKEHHSs Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE TOCJIEI0BAaTEIIbHOIO U  MapaJljIeIbHOTO  COEIMHEHUM
IPOBOJHUKOB): IUIAHUPOBATh HCCIEOBaHUE, cOOMpaTh YCTaHOBKY U
BBITIOJHATh M3MEpPEHUs, CIeaysl NPEeIJIOKCHHOMY IUIaHy, (PUKCHpOBATh
pe3ynbTaThl MOJYYECHHOW 3aBUCUMOCTH B BHUAE TaOMUIl U TpaduKoB,
JIeJ1aTh BBIBOJIBI 10 pe3ysibTaTaM UCCIIEOBaHMS;

IPOBOAUTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BeIWYHMH (yIenbHas
TEIUIOEMKOCTh ~ BEILECTBA, COMPOTHUBIIEHUWE MPOBOJHUKA, paboTa U
MOIIHOCTh 3JIEKTPUYECKOrO0 TOKA): IJIAHUPOBATh HM3MEPEHHUs, COOMpaTh
IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAysl MPEIOKCHHON WHCTPYKIUU, H
BBIUUCIISTH 3HAUCHNE BEIMYUHBL

COOJTI0IaTh MPaBUJIa TEXHUKN 0€30MaCHOCTH TIPH paboTe C J1ab0paToOpHbIM
000pyZI0BaHUEM;

XapaKTEepPU30BaTh TMPUHIUIBI  JIEUCTBHUSI HM3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOW Ha WX OMUcaHus (B TOM YHCIE:
CHCTeMa OTOIUICHHUS IOMOB, TUTPOMETP, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUCTYUK DJICKTPUUECKON HSHEPTHH, DIIEKTPOOCBETUTEIIBHBIC
npuOOpBkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IEKTPUUECKUE
PEIOXPAHUTEH, YIEKTPOMArHHUT, 3JIEKTPOABUTATEIh TOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWCTBaX (PU3MUECKHUX SIBJICHUN U HEOOXOJHUMBbIE
bu3nuecKue 3aKOHOMEPHOCTH;
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pacmo3HaBaTh IMPOCTHIC TEXHUYECKUE YCTPOWCTBA M HM3MEPUTEIHHBIC
npuOOpel 1O CXeMaM UM CXEMAaTHYHBIM PUCYHKaM  (KUIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETp, JBUTATEIb BHYTPEHHETO
CTOpaHHUs, BJEKTPOCKON, PEOCTaT), COCTABIATh CXEMBbl SJICKTPUUYECKUX
nenen ¢ mocieoBaTeNIbHbIM U MapaljIeIbHBIM COCTUHEHUEM DJIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAYEHUS 3JIEMEHTOB AJIEKTPUUECKUX LICTICH;
NPUBOANTh  TNPUMEPH  (HaXOAWTh WHPOPMANUIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHMs (U3MYECKUX 3HAHWA B TOBCETHEBHOMN
KU3HU I oOecrieueHrss 6€30MacHOCTH MpY O0pallieHuu ¢ nmpudopamMu U
TEXHUYECKUMU YCTPONUCTBAMM, COXPAHEHHUS 3JI0POBbS M COOJIOJCHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKPYIKaIOLEH Cpe/Ie;

OCYIIECTBJIATh TMOUCK HWHGOpMAIMK  (HU3UIECKOTO COACp)KAHUS B
WHTepHeTe, Ha OCHOBE HWMCIONIMXCS 3HAHUH W IyTEM CpaBHEHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIICNATH  HHGOpPMAIIMIO,  KOTOpas
SBJIIETCS POTUBOPEUYNBOM WIIM MOXKET OBITh HEOCTOBEPHOI;
WCITOJIB30BATh TPHU BBITIOJHEHUN YUEOHBIX 3aJaHUN HAYYHO--TIOMYJISIPHYIO
JUTEPATYypy  (PU3MYECKOrO  COACpIKAHUS, CIPABOYHBIE  MAaTEepUaIbl,
pecypchl cetu MHTEpHET, BlIagieTh MpUEMaMy KOHCTICKTUPOBAHHS TEKCTA,
npeodpazoBanusi ”HGOPMAIIUK U3 OJTHOM 3HAKOBOU CUCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHBIC TMHCHMEHHBIE M KPATKHE YCTHBIE COOOIICHUS,
o6o0mass wHPOpMaNMIO W3 HECKOJIbKHMX HCTOYHHUKOB (HHU3UUICCKOTO
collepKaHWsi, B TOM YHCIE MYyOJWYHO TPEJACTABIATh PE3YIbTaThl
MPOEKTHON WJIM MCCIENOBATENbCKON AESITETbHOCTH, P 3TOM TPaMOTHO
UCIIOJIb30BaTh M3YYEHHBI TMOHATUHHBIM amnmapaT Kypca (U3UKH,
COMPOBOXK/IaTh BBHICTYTUICHUE MPE3CHTAIINEH;

IpPU  BBHITIOJHEHUN YYEOHBIX TPOEKTOB M HCCIENOBAHUN (PU3NYECKUX
MPOIIECCOB paclpenessiTh O0S3aHHOCTH B TPYyMIe B COOTBETCTBUH C
MTOCTABJICHHBIMH 3a/1a4aMH, CJICJANTH 3a BBHITIOJHEHWEM ILIaHA ACHCTBUN U
KOPPEKTUPOBAaTh €r0, aJCKBAaTHO OIICHMBATh COOCTBEHHBIM BKJIad B
NeSATEeTLHOCTH TPYMIIbI, BRICTPAUBATh KOMMYHUKATHBHOE B3aUMOICHCTBUE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K kxoHIly 00yueHus B 9 kJjiacce npeIMETHbIE PE3yIbTaThl HA 0A30BOM YpOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJB30BaTh TMOHATHSA: CHUCTeMa OTCYCTa, MaTepuajbHas TOYKa,
TPaeKTOpHUsi, OTHOCUTEIBLHOCTh MEXAaHWYECKOTO NBIMKEHUS, Achopmalius
(ympyrasi, IiacTUueckas), TPEHHE, IEHTPOCTPEMUTEIBLHOE YCKOpPEHHE,
HEBECOMOCTb U NEPETPYy3KH, LIEHTP TSKECTH, aOCOIOTHO TBEPAOE TENO,
LEHTpP TSHKECTH TBEPJOTO Tejla, paBHOBECHE, MEXaHUYECKUE KoJieOaHUsl U
BOJIHBI, 3BYK, MH(GPa3BYK M YJIbTPa3ByK, 3JEKTPOMArHUTHBIE BOJIHBI,
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IIKaJia AJI€KTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JIaJIbHO30PKOCTb,
CIEKTPBI UCITYCKaHUS M TOTJIOMIEHUs, anbda-, 0eTa- U raMMa-u3ITydeHuUs,
W30TOIIBI, SIAEPHASA SHEPTETUKA;

paziuuath SIBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBI>KCHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE [IBHXKEHUE, CBOOOJHOE
MaJICHUE TEJ, pABHOMEPHOE JBM)KEHUE IO OKPY>KHOCTH, B3aUMOJCHCTBUE
TeJ, peaKTUBHOE JBMIKEHHE, KojeOaTeabHOE JBI)KCHHE (3aTyXarollue |
BBIHY)KJICHHBIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE IBMKCHUE, OTPAKCHUE
3ByKa, MPSIMOJIMHEWMHOE PACHPOCTPAHECHHUE, OTPAKECHUE W NPETOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKECHHUE CBETA, Pa3oKeHUE OEI0oro cBeTa B
CIICKTP MY CJOXEHHE CHEKTPaJbHBIX [IBETOB, JHUCIIEPCUA  CBETA,
€CTECTBEHHAsA PaJMOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEMYATOrO0 CIEKTpa
W3JIyUYEHHS ) M0 ONMKUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh TMPOSBICHUE HW3YYEHHBIX (U3UYCCKUX SBJICHUH B
OKpYy’)XKaroleM MHupe (B TOM YHCiIe (PU3HMYECKHE SBICHUS B IIPHUPOJIE:
MIPUJIUBBI U OTJIMBBI, IBUKECHHUE TUIAHET COJTHEYHOW CUCTEMBI, PEAKTUBHOE
JBUKCHHE JKUBBIX OpPraHU3MOB, BOCIIPUSTHE 3BYKOB JKUBOTHBIMH,
3EMJIETPACEHNE, CEUCMUYECKHME BOJHBI, I[yHAMH, 3XO, LBETa Tell,
ONTUYECKHUE SBJICHUS B IPHUPOJE, OMOJOTHMUECKOE ACHCTBHE BUIUMOTO,
yIbTPadrOICTOBOTO W  PEHTICHOBCKOTO H3JIYYCHUM, €CTECTBEHHBIN
paauoOaKTUBHBIN (POH, KOCMUYECKHE Jy4H, PAJUOAKTUBHOE H3ITyUYCHUE
MPUPOIAHBIX MHUHEPAJIOB, JACWCTBHUE pPAJMOAKTHBHBIX W3JIYUYCHUHM Ha
OpraHu3M 4YeJIOBEKa), MPH 3TOM IIEPEBOJUTH IMPAKTHYCCKYIO 3a7ady B
y4eOHYI0, BBIJICISATH CYIIECTBEHHBIE CBOMCTBA (NMPU3HAKH) (PU3HMUIECKUX
SIBIICHUI;

OMUCHIBATh U3yYCHHBIC CBOMCTBA Te U (DU3UUYECKHUE SIBJIICHUSI, UCIIOJIB3YS
dbuznyeckre BEIMYMHBI (CpPeAHsiE W MIHOBEHHAs CKOPOCTb Teja MpH
HEPAaBHOMEPHOM JIBMKEHUHU, YCKOPEHHUE, NEpeMENIeHuEe, MyTbh, YIJIOBad
CKOpOCTb, CHJIA TPEHHMS, CUJIa YIPYrOCTH, CHUJIA TSIKECTH, YCKOPEHUE
CBOOOJHOTO TMAaJIeHWs, BEC Tela, HWMITYJIbC TeJa, HWMIIYJIbC CHJIbI,
MEXaHW4YecKass paboTa W MOIINHOCTh, IOTEHIMAIbHAS DHEPrus Tena,
MOJHATOrO HaJ MOBEPXHOCTBHIO 3€MJIM, MOTCHUUAIbHAS HEPIUs CKATOU
MPYXUHbI, KUHETHUYECKAsl HHEPrus, IOJHAs MEXaHWYeCcKasi HHEeprus,
MEPHOJT U YacTOTa KOJIeOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTeab MPEIOMIICHUS CPElibl), IPU ONMKUCAHUU
MPAaBWIbHO TPaKTOBaTh (U3WYECKUH CMBICT HCIOJIB3YEMbIX BEIUYUH,
0003Ha4YCHUS U €IUHUIIBI (PU3NYECKUX BEIIMYUH, HAXOAUTH (hOPMYJIHI,
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CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUMHY C APYTHMHU BEIMYHMHAMU,
CTPOUTH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJd, (U3UYECKUE SBICHUS M TPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUs SHEPIHH, 3aKOH BCEMHUPHOTO TATOTEHUS,
IPUHIUI CYNEPIO3UIMU CWJI, NPUHLMII OTHOCUTENbHOCTH [ amwmies,
3aKOHbl HBIOTOHA, 3aKOH COXPAaHEHMsI MMITYJIbCa, 3aKOHBI OTPaXKCHUS U
IIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsAJ0BOIO M MAaCCOBOIO YUCEIN
IpU SAEPHBIX PEaKIUsiX, IPH 3TOM JaBaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA U 3aIIMChIBAaTh €T0 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBACHATh (PU3UYECKUE IPOLECChl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyalUi MTPAaKTUKO-OPHUEHTHPOBAHHOIO XapaKTEPA: BBISBIIATH
NPUYUHHO--CIIEICTBEHHbIE  CBA3M, CTPOUTh OOBsICHEHHEe U3 2-3
JIOTUYECKUX IIaroB ¢ ONOpPOl Ha 2—3 M3YYEHHBIX CBOMCTBA (PM3HUECKHUX
SIBJIEHUH, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemarty pacueTHbIe 3adaud (Omuparomuecs Ha cucreMy H3 23
YpaBHEHHUI), UCTIONb3Ysl 3aKOHBI U (POPMYJIbI, CBS3bIBAIOLINE (PU3NUECKHE
BEJIMYMHBI: Ha OCHOBE aHaju3a YCJIOBHUS 3a/Jaud 3alHChIBATH KPATKOE
YCJIOBHE, BBIBIIATh HEIOCTAIOLIUE WM U30BITOUYHBIE JaHHBIEC, BHIOMPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PEIICHUs, TPOBOJIUTh PACUCThl U
OLICHUBAaTh PEAIUCTUYHOCTh IMOJYYEHHOTO 3HAa4eHHs] (U3HYECKOU
BEJINYUHBL;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXHO pEIUTh MPUH MOMOIIU
(GU3MYECKUX METOJO0B, MCMOJb3Yys ONUCAHUE HCCIENOBAHUS, BBIICIATH
IIPOBEPSAEMOE  IPEAINOJIOKEHNE, OLCHUBAaTh NPABWIBHOCTH IOPSIKA
IIPOBEICHHSI  UCCJENOBAHMS, JEJIaTb  BBIBOJBI, HWHTEPIPETUPOBATH
pe3yJibTaThl HAOJIOIEHUH U OIIBITOB;

NPOBOJUTH OMBITHI 1O HAOMIOACHUIO (U3UYECKUX SIBICHUN WU
bu3nUecKkux CBOMCTB Ted (M3ydyeHHE BTOPOro 3akoHa HproTOHA, 3aKkoHa
COXpaHEHUs! HHEPTUH, 3aBUCUMOCThH IMEpHOJia KOoJeOaHUN MPY>KUHHOTO
MasTHHKA OT MaccChl Ipy3a U >KECTKOCTH IPY’KUHBI U HE3aBUCUMOCTBH OT
aMIUTATYIbl MaJIbIX KOJIeOaHUH, IPSIMOIMHEHHOE PACIPOCTPAHEHHE CBETA,
pasnokeHue OeNnoro CBeTa B CHEKTP, U3yUEHUE CBOMCTB M300pakeHHUs B
IUIOCKOM 3€pKajle M CBOMCTB M300pa)K€HUs NpeAMeTa B COOMparolein
JUH3€, HAOJIOJIEHNWE CIUIOMIHBIX W JIMHEWYaThIX CIEKTPOB HU3IYyUEHHS):
CaMOCTOSITENIbHO ~ COOMpaTh YCTAaHOBKY M3 H30BITOYHOrOo Habopa
o0Opy/lOBaHUsl, ONHCHIBAaTH XOJ OMNbITA W  €ro  pe3yJbTaThl,
(opMyJIMpPOBATH BBIBOIBI;

IPOBOANUTH NPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaesss
CpelHee 3HaueHUE U3MEepSeMON BeIMUYMHBI (POKYCHOE PAacCTOsTHHUE
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cobuparomeil JUH3bI), OOOCHOBBIBaTH BHIOOpP crmocoba H3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

NPOBOJANUTH HCCIEAOBAHUWE 3aBUCUMOCTEH (PU3MYECKHX BEIUYHH C
UCIIOJIb30BAaHUEM TPSMBIX W3MEpPEHHIl (3aBUCHUMOCTh MYTH OT BpPEMEHU
IpU PaBHOYCKOPEHHOM JBI)KEHHU O€3 HaudaJbHOW CKOpPOCTH, INEpUOJa
KoJe0aHUI MaTeMaTU4eCKOro MasiTHUKA OT JJIMHBl HUTH, 3aBUCHUMOCTH
yria OTpakeHUs CBETa OT yrjla MaJCHUs U yria MpeJoMJICHHUS OT yria
NaJicHus): TUIAHUPOBAaTh MCCIEAOBAaHUE, CaMOCTOSTEIbHO COOHMpaTh
YCTaHOBKY, (HUKCUPOBAaTh pe3yjibTaTbl IOJYYEHHOH 3aBUCUMOCTHU
¢u3nyecKux BEIMYMH B BUAE TaOMUI] U rpaduKoOB, AeNaTh BBIBOJBI IO
pe3ysbTaTaM HCCIeA0BaHNUS;

IPOBOJUTH KOCBEHHBIE M3MEpeHUsl (U3HUECKUX BEIMYUH (CpEemaHsI
CKOpPOCTh M YCKOpPEHHE Tela TpH pPaBHOYCKOPEHHOM JIBHXKEHUH,
YCKOpEHHE CBOOOJHOTO MaJACHHUA, KECTKOCTh MPYXKUHBI, KO3()(PUIHMEHT
TPEHUsI CKOJIbKEHMsI, MEXaHMYecKass padoTa M MOIIHOCTb, 4YacToTa M
nepuoa KojdeOaHWW MaTeMaTHUYeCKOTO0 M MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Ccwia coOuparoumeil JHMH3bl, pPaJUOAKTUBHBIA  (DOH):
IUTAHUPOBATh H3MEPEHHS, COOMpaTh IKCIEPUMEHTAJIbHYIO YCTAaHOBKY M
BBINOJIHATh U3MEPEHUS, CIeNysl MPENJOKEHHOW MHCTPYKIUH, BBIUUCISTh
3HaYCHHUE BEJIMYUHBI U aHAJIU3UPOBATH MOJyYEHHBIE PE3yIbTAThI C YUECTOM
3aJJaHHOW TIOTPEITHOCTH U3MEPEHHIA;

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH U paboTe ¢ 1ad0paTOpHbIM
o0opy10BaHUEM;

pa3iauuaTh OCHOBHBIE NPU3HAKU M3YUYEHHBIX (U3UYECKUX MOJEIeH:
MaTepuajbHas TOYKa, aOCOJIIOTHO TBEPJIOE TENO, TOUYEYHBIH HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUJIaHETapHas MOJENb aToMa, HYKJIOHHAs
MOJIeJIb ATOMHOTO SIpa;

XapaKTepu30BaTh TMPUHIUIBI  JICHCTBUS HM3yYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM HAa HMX OMUCaHUs (B TOM YHCIE:
CHHUIOMETP, NATUMKH TMOJIOKEHUS, PACCTOSHUS U YCKOPEHHUs, pakera,
9XOJIOT, OYKH, TMEpUCKom, (oToanmapar, ONTHUYECKHE CBETOBOJIHI,
CTHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), WCHoONb3ys 3HAHHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HEOOXoAuMbie  (U3UYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHYHbIE PUCYHKH M3YyUEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHUYECKHX MPOIIECCOB
IpU PEIICHUU Y4eOHO--MPAKTUYECKUX 3a/ad, ONTUYECKHE CXEMBbl IS
MOCTPOCHHUS U300paKEHHI B IJIOCKOM 3€pKajie U coOOMparomien JuH3e;
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OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  WHMOPMALMIO O  MPUMEPAX)
MPAKTHUECKOTO HCIOJIb30BaHUA (PU3UUYECKUX 3HAHUM B TOBCEIHEBHOM
KU3HU Ui obecrieyeHus: 0€30MacHOCTU MPH OOpaIleHUH C PUOOpaMH U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUs 3/I0pPOBbS M COOJIOJACHUS
HOPM 3KOJIOTHUYECKOTO ITOBEJEHUS B OKPYIKAIOILEH CpeacE;

OCYIIECTBIATh MOMUCK HMHpoOpManuu (U3HYECKOTO COJEp)KaHUS B
HHTepHeTe, caMOCTOATENbHO (POPMYIIHUPYsI TOMCKOBBIN 3a1poc, HaXOAUTh
MyTU OTpEeNIeHUs] JOCTOBEPHOCTH IMOJYYeHHON MH(OpMAaIK Ha OCHOBE
VUMEIOIINXCS 3HAHUM U TOTIOJTHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPH BHINOJHEHUHN YUYE€OHBIX 3a/laHUil HaAy4YHO--TIOIYJIIPHYIO
auTepaTypy  (puU3MuUeckoro colep)kaHus, CIPAaBOYHbIE  MaTepualbl,
pecypcebl cetu IHTEepHET, BiIaieTh NPUEMaMH KOHCIIEKTHUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE
UHPOpMAIlMU U3 HECKOJbKUX HCTOYHUKOB (PU3UUECKOrO COAEpIk aHUs,
nyOJIMYHO NMPEICTABIATh PE3yIbTaThl IPOEKTHOM WIIM MCCIIEI0BATENbCKON
NEeATEIbHOCTH, TMpPU 3TOM TIPaMOTHO  HCIOJIb30BAaThb  M3YUYCHHBIN
NOHATUUHBIM anmapar HM3y4aeMoro pasjaena (U3MKH M COIMNPOBOXKIAThH
BBICTYIJICHUE TIpE3CHTAIMed C Y4E€TOM OCOOCHHOCTEH ayJauTOpUH
CBEPCTHHUKOB.
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TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posbIe)
Kourpoububie | IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. ®usuka u e¢ poJib B NO3HAHNHU OKPYKaIOLIEero Mupa
bub6mnoreka [IOK
1.1 o - 2
HSHKA - HAYKa O HpHpOe https://m.edsoo.ru/7f416194
bub6mnoreka [IOK
1.2 EcrecTBeHHOHAay4YHBIN METOJ] TO3HAHUS 2 1
Y 8 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
1.3 DOuU3nveCcKue BETNINHBI 2 1
https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Paznen 2. [lepBoHayasibHbIe CBe/ICHUS] 0 CTPOCHUH BellecTBa
bu6nmorexa [JOK
2.1 CtpoeHue BelecTa 1
p m https://m.edsoo.ru/7f416194
5 JIBr>kKeHrEe U B3aUMOJIEHCTBUE YaCTHIL ) | bubmuoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoteka [IOK
2.3 A 2
TPETATHRIE COUTOAHMA BEEUTRA https:/m.edsoo.ru/7f416194
Hroro no paszneny 5
Paznen 3. /IBu:keHune U B3aUMo/IeiicTBHE TeJl
b K
3.1 MexaHuueckoe IBIUKEHNIE 3 nosmorexa O

https://m.edsoo.ru/7f416194
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bu6nmmoreka [IOK
32 Huepuns, macca, MIOTHOCTS 4 ! https:/m.edsoo.ru/7416194
Bbu6mmorexa [JOK
3.3 Cuna. Buppt cnn 14 2 https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Paznen 4. /laBjieHue TBEPABIX TeJ, )KUTKOCTEH H ra3oB
41 Hasnenue. [lepenaua qaBiaeHust TBEPAbIMU 3 bubnuorexa [JOK
' TEJIaMHU, )KUIKOCTIMH 1 ra3aMu https://m.edsoo.ru/7f416194
bub6mnoreka [IOK
4.2 5
JaBIICHHE HKHAKOCTH https://m.edsoo.ru/7f416194
bub6mnoreka [IOK
4.3 A 6
TMOCHEpHOE N1aBICHuE https://m.edsoo.ru/7f416194
44 JelicTBHE KUAKOCTH U raza Ha OTPY>KEHHOE 7 3 bubnuorexa [JOK
' B HUX TE€JIO https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Paspen S. PaboTa m MOIIHOCTB. DHeprust
bu6nmoreka [JOK
1 M 4 1
> CxamiHeckad sHepriA https://m.edsoo.ru/7f416194
bu6mmoteka [IOK
2 IT 1
> POCTRIC MEXAHIMBI > https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
. P 1
>3 a60Ta 1 MOIIHOCTE 3 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68 12
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8 KVIACC

KoanuyecTBO 4acon DJIeKTPOHHbIE
HaunMmeHoBaHHe pa3iesioB H TEM uudgpoBbIe
Ne n/m P Konrpoabubie | IlpakTuueckue (upp )
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznea 1. TensioBbie ABJICHNA
1.1 CTpocHHE U CBOMCTBA BEILIECTBA 7 bubmorexa LHOK
) p m https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
. 1 5
1.2 Tenosbie mporieccer 21 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pazjnen 2. JaexkTpryecKue 1 MATHUTHBIE SIBJIEHUS
)1 DneKTpuyecKue 3apsibl. 3apsHKEeHHBIE Tena 7 | bu6nuorexa [IOK
' U UX B3aHMOJIENCTBHE https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
) i i 2 1 7
2.2 [TocTOsIHHBIN TEKTPUUECKUN TOK 0 hitps//m.cdsoo.ru/7f4 18 1 ce
bu6nunorexa [IOK
2. M 1 1.
3 ATHUTHBIC ABJCHIA 6 > https://m.edsoo.ru/7f4181ce
bu6nunorexa [JOK
2.4 4
INCKTPOMATHUTHAS MHYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 3 14.5
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9 KVIACC

Koau4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeEM undpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (ipp )
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexannueckue siBJICHUA
11 MexaHUYeCKOE IBHXKCHHUE H CITOCOOBI €r0 10 1 bubnuorexa [JOK
' OIMMCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B3aumoneiictBue Te 20 1 3
MMOICHCTBHC Te https://m.edsoo.ru/7f41a4a6
bu6 OK
1.3 3aKOHBI COXPaHEHUS 10 3 nommoreka L
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexanuveckue KoJe0aHUA U BOJTHBI
bu6nuorexa [IOK
2.1 MexaHnndeckre KojaeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6nunorexa [IOK
2.2 MexaHn4ecKue BOJHBI. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DinekTpoMarHuTHOeE MOJIe M JIEKTPOMATHUTHbIE BOJTHBI
31 DNEeKTPOMarHuTHOE MOoJe U 6 ’ bubnmoreka [JOK
' JJIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3gen 4. CBeToBbI€ ABJICHUSA




bu6nmoreka [IOK

4.1 3aKOHBI PaCIpOCTPAHEHHUSI CBETA 6 2 hitps:/m.cdsoo.ru/74 1ada6
bubmuorexa [JOK
4.2 JIMH3BI ¥ ONITUYECKHE PUOOPHI 6 3 hitps://m.cdsoo.ru/74 1ada6
bubmuorexa [JOK
4.3 Paznosxenue 6emoro ceera B CEKTP 3 2 hitps://m.cdsoo.ru/74 1a4a6
Hroro no pazneny 15
Pa3nen S. KBanTOBBIE SIBJIEHUSA
5.1 Hcnyckanue 1 NorioneHue cBeTa aToMoM 4 1 Bubmaorexa ITOK
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
32 CTpocHHe aTOMHOTO A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6nmorexa [JOK
. )| 1
5.3 JIEPHBIE PEAKIINHU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3gen 6. [loBTOopuTe/IbHO-00001IaI0IINI MOY.Ib
[ToBTOpEeHMe 1 00001IEHNE COIEPKAHUS bubmmnoreka [JOK
6.1 9 2
Kypca ¢pusuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBULIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102 27
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HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jlara
HU3YYEeHUS

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

®du3uka — HayKa 0 IpUpoJIe.
SBneHus npupoibl

duznyeckue sIBICHUS

dusnueckue BeIMUUHbI U UX
u3MepeHue

Ypok-uccnenosanue "M3mepenue
TEeMIIEpaTypbl MpU NOMOIIH
KHUJKOCTHOTO TEPMOMETpA U AaTYUKA
TeMIEepaTypbl”

MeTOI[I)I Haquoro ITIO3HAHWA.
Onucanne GpU3NIECKUX SBICHHM C
IIOMOIIBIO MOJIEIIEN

but6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "l[IpoBepka
TUIOTE3bI: 1aJbHOCTh MOJIETAa MIApUKa,
IIyIEHHOTO TOPU30HTAIBHO, TEM
Oosbliie, yeM OouiblIe BbICOTa Iycka'"

Crpoenue BemecTBa. ONbITHI,
JTIOKa3bIBAIOIINE JUCKPETHOE
CTPOCHHE BEIIECTBA

bu6nunorexa [JOK
https://m.edsoo.ru/ff09fe0a

JIBrOKCHUE YaCTHII BEIIECTBA

bu6nuorexa [JOK
https://m.edsoo.ru/ff0a013e
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Ypoxk-uccienoBanue «OnbIThI 11O

9 HAOJII0ICHUIO TETUIOBOTO PACIIIUPCHHUS
rasoB»
10 ArperaTHbl€ COCTOSIHUS BEIIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
1 Bozbl. O000IIEHNE 110 pa3IeTy bubnmoreka [JOK
«IlepBoHaYaIbHBIE CBEACHHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHH BEIIIECTBA»
MexaHn4ueckoe IBHKEHHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmmorexa LIOK
p P p https://m.edsoo.ru/ff0a05c6
IBIDKEHHUE
bubmuorexa [JOK
13 Ckopoctb. EnuHHUIIEI cKOpOCTH
p A H p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH 1 BpeMeHU IBUKEHUS bubnnorexa LIOK
y p a https://m.edsoo.ru/ff0a0aec4
s WNuepuusa. Macca — mepa bu6nunorexa [IOK
HHEPTHOCTH TEI https://m.edsoo.ru/ff0a0c10
IInotHoCTh BemecTBa. Pacuer macchl bu6mmoteka [IOK
16
1 00BbeMa Tella 110 €r0 MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabota «OnpeneneHue
IJIOTHOCTU TBEPJOTO TEJIa»
13 Pemenue 3amayd o teme "[1moTHOCTH bubmuorexa [JOK
BerrecTna" https://m.edsoo.ru/ff0al23c
Cuia Kak XapakTepucTuka
19 B3auMoercTeua Ten. Cuia
ynpyroctu. 3akoH ['yka
20 JlabopaTtopHas padota «M3ydeHue

40




3aBHCUMOCTH PACTSIKCHHS
(medopmanun) NpyKUHBI OT
HPUIOKECHHOM CHIIBDY

21 [[AIBnenue Tsrorenus. Cuna TsHKECTH
CBs3b MEXKTY CHIION TSKECTH U

22 Maccou TenayBec Tena. Pemenue bubmorexa HOK

. ) \ https://m.edsoo.ru/ff0al778
3ajad4 1o Teme "Cuia TsoKeCTH

7 Cuna TsKecTH Ha Jpyrux IUIaHETax. bu6mmoteka [IOK
Pu3nyecKue XapaKTepUCTUKH IIJIAHET https://m.edsoo.ru/ff0a1502

bubnuorexa [JOK

24 W3mepenne cui. JluHamomer

p A P https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK

25 Bec Tena. HeBecomocth

https://m.edsoo.ru/ff0al778
CrnoxkeHue IByX CHJI, HAIlpaBJICHHBIX
26 10 OJTHOM I ;1?\]40171 ’ bubmorexa [TOK
a N p ’ https://m.edsoo.ru/ff0ala70
PaBHozelicTByOMIAs CUI

7 Pemenne 3agay mo Teme
"PaBHopeiicTBytomas cun"

73 Cuna TpeHus u €€ BUIbL. TpeHue B bubmuorexa [JOK
IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas padota «3yuenue
3aBUCHMOCTH CHJIbI TPCHUS

29 CKOJIbXKCHUS OT CI/IJ‘IBIp aBIICHUS U bubmorexa TIOK

a https://m.edsoo.ru/ff0alcc8
XapakTepa CONPUKACAOIMINXCS
IIOBEPXHOCTEN
30 Pemenue 3agad Ha onpeneneHue

PaBHOJCUCTBYIOLIEN CHJIBI
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Pemrenue 3agau mo remam: «Bec
tenay, «['padudeckoe nzoOpakeHne

bu6nmoreka [IOK

31 .
cunmy, «Cunbl», «PaBHOIEHCTBYIOIIIAS https://m.edsoo.ru/ff0alde0
CHII»
KontponbHas padoTta 1mo remam:
«MexaHndecKkoe nBImKeHHe», «Macca,
32 IUIOTHOCTEY, «Bec Tenay,
«I'padmueckoe n3o0pakeHNE CUID»,
«CHIIBI»
Hasnenue. CriocoObl yMEHbIICHUS U bu6mmoreka [IOK
33
YBEIUYEHUSA aBICHU https://m.edsoo.ru/ff0a20a6
JlaBrenue raza. 3aBUCUMOCTD
34 JIaBJICHUS Ta3a OT 00bEMa bubmorexa [IOK
’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenaua ngaBiieHUS TBEPIBIMHU
P P bubnuorexa [JOK
35 TeJaMU, JKUIKOCTSIMHU M Ta3aMH.
https://m.edsoo.ru/ff0a25b0
3axon Ilackans
36 JlaBrieHME B )KUJIKOCTH U Ta3e, bu6mmoteka [IOK
BBI3BAHHOE JICHCTBUEM CHUJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau o teme «JlaBnenue B bubmuorexa [JOK
JKMJKOCTH U rasze. 3akoH Ilackais https://m.edsoo.ru/ff0a2826
bu6nunorexa [JOK
38 Coo0maronmecs cocyabl
HHAToMH ya https://m.edsoo.ru/ff0a2970
39 I'mapaBnmdeckuii mpecc bubmmorexa [IOK
AP P https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuiaeBoi
JKMJIKOCTHBIM HACOC
41 AtMocdepa 3emii 1 TPUYUHBI €€ bubnuotexa [JOK
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CYILECTBOBAHMS https://m.edsoo.ru/ff0a2b5a
4 Bec Bo3ayxa. AtmochepHoe bubnmnoreka HOK
JlaBIICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMochepHOro AaBJICHUS. bubnmoreka [JOK
OnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(HEPHOIO
44 JABJICHUS OT BI)ICOTIj)HI:lI[ YPOBHEM Bubmorexa LIOK
https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepouna. AtmochepHoe bubnmnoreka [JOK
JIABIICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anay no teme "
AtmocdepHoe naBienue"
eNCTBUE KUIKOCTH U Ta3a Ha
47 fOpr')KeHHOCI[B HUX TEJIO. bubmmorexa LIOK
https://m.edsoo.ru/ff0a3276
ApxuMesnioBa cuia
Jlaboparopnas padora «OnpeneneHue
43 BBITAJIKUBAIOIIEH CHIIBL, bu6nunorexa [IOK
JEHCTBYIOIIEH Ha TEJI0, OrPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTB)»
JlaGopaTopHast paboTa 1o Teme
49 «MccnenoBanue 3aBUCUMOCTH Beca bubmuorexa [JOK
TeJa B BOJE OT 00bEMa MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B ’KHJIKOCTh YaCTH Tellay
bu6nunoreka [JOK
>0 Tlnapanme Ten https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora
51 "KoHcTpynpoBaHnue apeomeTpa Uiu

KOHCTPYUPOBaHUE JIOJIKH U
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OnpeesICHUE €€ rpy30M0IbEMHOCTH "

52

Pemenue 3amau no remam: «IlmaBanue
cya0B. Bo3nyxoniaBaHuey,
«JlaBieHue TBEpIbIX TeJ, )KUIAKOCTEH
M ra30B»

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

53

KonrponsHas padora mo reme
«/laBiIeHHE TBEPABIX TEIN, JKUIKOCTEH
U Ta30B»

54

Mexanndeckas pabora

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82

55

MortHocTh. EMMHUIBI MOIITHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82

56

VYpoxk-uccienopanue "Pacuer
MOIIIHOCTH, Pa3BUBAaEMOM Mpu
MOIBEME TI0 IeCTHHIIE"

57

[Ipoctele MexaHu3MBI. Phryar.
PaBHOBecue cui Ha pbryare

58

Peruaru B TexHuKe, OBITY U IPUPOJIE.
JlaGopatopHnas pabora
«HccnenoBanue ycnoBuid paBHOBECHS
pBraara»

0.5

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a478e

59

Pemenue 3agay mo teMe «Y CII0BUS
PaBHOBECHUSI pblUara

bu6nunorexa [JOK
https://m.edsoo.ru/ff0a48a6

60

KoaddutmenT nonesHoro aeicTBus
Mexanu3ma. JlabopatopHas pabora
«3mepenne KII/ HaknoHHOM
MJIOCKOCTH

0.5

61

Pemrenne 3agay mo teme "Padora,

bu6nunorexa [JOK

44




motnHocTh, KITI"

https://m.edsoo.ru/ff0adc48

62

Mexanuyeckas dHEprusi.
Kunernyeckas 1 oTeHIMAIbHAS
SHEPIUs

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpAHEHUSI MEXaHUYECKOM
SHEPTUU

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT 1O TEME
"DKCcIepUMEHTAIIbLHOE OIPeIeNICHUE
W3MEHEHUS KUHETUYEeCKOU U
MOTEHIIUATIBLHOU YHEPTHH NPU
CKaThIBAaHUHM TEJIA 10 HAKJIOHHOMN
IJI0CKOCTH"

65

KontponbHas padoTa mo teme
«PaboTa 1 MOIIHOCTb. DHEPTUD»

66

PesepBHbIit ypok. PaboTa ¢ TekcTamu
o TeMe "MexaHndeckoe ABHKeHUE"

bu6nuorexa [IOK
https://m.edsoo.ru/ff0adee6

67

PesepBHblit ypok. PaboTa ¢ TekcTamu
o teme "/laBneHue TBEpABIX TEIl,
JKUIKOCTEMN U Ta30B"

bu6mmoteka [IOK
https://m.edsoo.ru/ffQadffe

68

PesepubIit ypok. Pabora ¢ Tekctamu
o Teme "PaboTta. MomHOCTb.
Oneprus"

OBLIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

68

12
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8 KVIACC

KosnunuyectBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnubie | IIpakruueckue
n/n Bcero u3y4eHusi | o0pa3zoBaTebHbIC
padoThbI padoThI
pecypcsl
OCHOBHBIE TIOJIO)KEHUST MOJIEKYJISIPHO-
. bubnmoreka [JOK
1 KUHETHUYECKON TEOPHUH U UX OIBITHHIE 1
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB M MOJIEKYJI 1
3 Mopenu TBEp10T0, JKUAKOTO U | bubnmnoreka [JOK
ra3000pa3HOro COCTOSIHHUM BEIIeCTBa https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPJIOTO,
4 KHUJKOTO U ra3000pa3HOr0 COCTOSIHUM !
BEILIECTBA HA OCHOBE MOJIOKEHU I
MOJICKYJISIPHO-KUHETUUECKOU TEOPHUH
5 Kpucrannmuueckue u amopgHbIe TeIa 1 bubamorexa LHOK
p p https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaMWUISIPHOCTb. | bubnmnoreka [JOK
[ToBepXHOCTHOE HATSIKEHNE https://m.edsoo.ru/ff0a5530
7 TeroBoe pacIIMpeHne U CKATHE 1 Bubmmorera [IOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsA3b TEMIEPATYPHI CO
8 CKOPOCTBIO TEIJIOBOTO JIBHXKEHUS 1
YaCTHI]
9 Buytpennss sueprusi. Crioco6st 1 bubmuoreka [IOK

M3MEHEHUs BHYTPEHHEN JHEPTUU

https://m.edsoo.ru/ff0a5c60

46




bu6nmoreka [IOK

10 Bunae! rerionepenaun httos-//m.ed 086412
ps://m.edsoo.ru/ff0a
Ypoxk-konpepenuus "lIpaktuaeckoe

1 HCII0JIb30BaHUE TEIJIOBBIX CBOMCTB bubnmoreka [JOK
BELLECTB U MAaTEPUAIIOB B LEIISAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "

2 KonuuecTBo TEIIOTHL. Y IebHAS bubnuorexa [JOK
TEII0EMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHeHHE TEII0BOroO OanaHca. bubnmnoreka [JOK

13 p 0
TennooOMeH U TETIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas paboTta

14 "UccnenoBanue siBICHUS bubnuorexa [JOK
TEIUI000MEHa MPH CMETTNBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOZAHOU U TOpsiueit BoibI"

Pacuer xonmdecTBa TEIIOTEHI,

15 He00X0IUMOTO JIJIsl HAarpeBaHUsI Teja
Y BBIICIIIEMOTO UM TPU OXJIAXKICHUHT

16 JlabopaTtopHas pabota "OmnpeneneHue bubnmnoreka [JOK
yAEJIbHOW TEMI0EMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIMBa. Y IeibHas TEIIoTa bubnmnoreka [JOK
Cropasus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepIeBaHUE

p Bu6miorexa [IOK
18 KPUCTAJUIMYECKHUX TEJ. Y AeabHast
https://m.edsoo.ru/ff0a71d2
TEIUIOTA IJIABJICHUS

19 JlabopaTtopHas pabota "OmnpeneneHue bubnuotexa [JOK
yAEJIbHOW TEIIOTHI TUIaBJIeHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmmoreka [JOK

Ucnapenue

https://m.edsoo.ru/ff0a740c
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21

Kuneunune. Y aensHas Temiora
mapooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCHMOCTh TEMIIEPATYPBI KUTICHUS
oT aTMOC(hEepHOTO JAaBICHUS

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a786¢

22

Bnaxxnocts Bozmyxa. JlabopaTopHas
pabora "Onpenenenue

OTHOCUTEIIbHOM BJIIAXKHOCTH BO31yXa"

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

23

Pemenue 3agau Ha onpenenenue
BJIKHOCTH BO3/yXa

24

[IpuHIMIBI pabOTHI TETIIOBBIX
nsurateneif. [lapoBas TypOuHa.
JIBuraTens BHYTPEHHETO CrOpaHus

25

KII/ TermmoBoro nBurarens.
TernoBble IBUTATENM U 3alllUTa
OKPY’KaloIle cpeibl

bubmmoteka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHUs U MPEBpalleHUs
SHEPIUH B TEIUIOBBIX MPOLECCaX

27

[ToaroroBka K KOHTPOIBHOU paboTe
1o TeMme "TenoBrIe ABJICHUS.
N3menenune arperaTHbIX COCTOSTHUM
BenrecTna"

bu6nunorexa [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas pabota mo Teme
"TemtoBble sBiIeHU. I3MeHeH1Ee
arperaTHbIX COCTOSIHUM BenecTBa"

bub6mmorekxa [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus tei. /[Ba poaa
AIEKTPUICCKUX 3aPSI0B

30

VYpoxk-uccienoBanue "DieKTpuzanus
Tel UHAYKLUEHN U IIpU
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CONPUKOCHOBEHUH"

B3anmoznencTere 3apsyKeHHBIX TEIL.

bu6nmmoreka [IOK

31
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DJIEKTPUYECKOE TOJIE.

1 HanpsikeHHOCTB 3JIeKTPUYECKOro bubnmnoreka HOK
nojs. [puHuun cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
3IEKTPUUYECKUX MOJEH
Hocutenu snekrpuyueckux 3apsios.

33 DneMeHTapHbIi 3apsia. CTpoeHue
aToma

34 [IpoBOAHMKY U TUAIEKTPUKU. 3aKOH bu6nuoreka [IOK
COXpaHEHUs DIIEKTPUIECKOT0 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aga4 Ha npyuMEHEHUE bubmuorexa [JOK
CBOMCTB DJIEKTPUUECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKUN TOK, yCIOBHS €T0

36 cyuiectBoBaHus. McTouHnkmn bubnmorexa [TOK

https://m.edsoo.ru/ff0a95a4

AIEKTPUUYECKOTO TOKA

37 JIeNCTBUS SIEKTPUIECKOTO TOKA brbmmorexa [OK

https://m.edsoo.ru/ff0a96b2

VYpoxk-uccinenosanue "Jleiictere

38 3IEKTPUYECKOTO TOJI HA IPOBOJHUKH 1
U TUATIEKTPUKH"

39 DNEeKTPUYECKHUI TOK B METaJIJIaX, bubnmoreka [JOK
KUJKOCTSX U rasax https://m.edsoo.ru/ff0a9838

40 DneKTpruyecKast IeTlb U €€ COCTaBHbIE
4acTH

41 Cuna Toka. JlaGoparopnasi pabota 0.5 bubnuotexa [JOK
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"M3MmepeHue u peryampoBaHue CUIIbI
ToKa"

https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HATIPSKEHHE.
BonbsT™etp. JIabopaTopHas paboTta

bubmuorexa [JOK

42 "N3mepenue u peryinupoBaHue 0.5 https://m.edsoo.ru/ff0a%14
HarnpspKkeHus"

43 CornpoTHBiieHHE TPOBOJHUKA. bubnmnoreka [JOK
Y nensHO€E CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas padoTa "3aBUCUMOCTh

44 3IEKTPUUYECKOTO CONPOTUBIICHUS | bubnmnoreka [JOK
MPOBOJIHUKA OT €TI0 JJIUHBIL, IIJI0IIAAN https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHus U MaTepuana'
3aBUCUMOCTh CUJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma Juis ydacTka bubmmorexa LHOK

https://m.edsoo.ru/ff0aad44a

Lenu
JlaGopatopHnas pabora
"HccnenoBanue 3aBUCUMOCTH CUJIBI

46 TOKa, UYIIETO Yepe3 Pe3UCTop, OT 1 bubmorexa [TOK

https://m.edsoo.ru/ff0aa04e

COMPOTHUBIICHUS PE3UCTOPA U
HarpspDKEHUs Ha pe3ucTtope”

47 [TocnenoBarenbHOE U MapaAIEIbHOE
COCIMHEHMS TIPOBOTHUKOB
JlabopaTtopHas padota "IIpoBepka

43 MpaBUJIA CIIOKEHUS HANIPSHKEHUN ITPU 1 bu6muoreka [IOK
IOCIEI0BATENLHOM COEUHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”

49 JlaboparopHas padota "[IpoBepka | bubmmoreka [JOK

ImpaBujia JJis1 CUJIbI TOKA IIpU

https://m.edsoo.ru/ff0aadle
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napajuieIbHOM COeMHEHUU
pe3uctopos"

Pemenue 3aga4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3akoHa Oma i pa3auyHoOro
P https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS IPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnmnoreka HOK
Toka. 3akoH Jlxoyins-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopuas pabota "Onpenenenue
bubnuorexa [JOK
52 paboThl M MOLTHOCTH JIEKTPUUYECKOTO
" https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUYECKHE LEeTH U TOTpeOuTe N
53 AIICKTPUICCKOMN SHEPTUU B OBIT bubmmorexa [JOK
p P Y- https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikaHue
[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIIEeKTPUUYECKUE 3aps/Ibl.
54 3apspKeHHBIC Tella U UX bubmorexa HOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMoiecTBUs. [locTOSTHHBIH
AIEKTPUYECKU TOK"
KonTponbHas pabota mo teme
"DeKTpUUECKUE 3apsibl.
55 3a H)KeiHLIe Tena Hpnx bubmorexa [JOK
P . . https://m.edsoo.ru/ff0abea8
B3auMoiecTBuUs. [locTOSHHBIN
AJIEKTPUYECKUN TOK"
56 [TocTosTHHBIC MAarHUTHI, UX
B3aMMO/ICHCTBHUE
VYpok-uccnenosanue "N3yuenue bubnuotexa [JOK
57 N "
IOJIEW MIOCTOSIHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
58 MaruauTHOE nojie. MarHuTHOE IoJIe but6mmoreka [IOK
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3eMiIM U €ro 3HaYeHue JUIs )KA3HU Ha
3emiie

https://m.edsoo.ru/ff0acOba

59

OmnsIT Opcrena. MarHuTHoe noJie
NEKTPUYECKOr0 Toka MaraurHoe
I10JI€ KaTyIIKH C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d2

60

[IpuMeHeHue >EeKTPOMarHiuToB B
texHuke. JJaboparopras pabora
"N3yuyenue neicTBUsI MarHUTHOTO
I10JIs1 HA POBOAHUK C TOKOM"

0.5

bubnuorexa [JOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEIb IOCTOSIHHOTO
Toka. Mcrionp3oBanue
ANEKTPOABUraTENEeH B TEXHUUECKUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.
JlaGopatopHas paboTa
"KoHcTpynpoBaHnue u u3ydyeHue
paboTHI AJIEKTpOaABUTATENS "

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢

62

OmnsiTel Dapanes. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
[IpaBuio Jlenna

63

Onexrporereparop. CrocoOsl
MOJYYEeHUS JIEKTPUUECKON SJHEPTUH.
DJIEKTPOCTAaHIIUM Ha
BO300HOBIIIEMBIX NUCTOYHUKAX
SHEPTHH

64

[ToaroroBka K KOHTPOJILHOM paboTe
10 TemMe "DIIEKTPUYECKUE U
MarHMTHBIC ABJICHUS"

65

KontponbHas paborta o reme

but6mmoreka [IOK
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"DneKkTpuuecKrue U MarHUTHbIE
SIBJICHUS "

https://m.edsoo.ru/ff0acb14

Pesepsubiit ypok. Pabora ¢ Tekctamu

bubmuorexa [JOK

1
06 1o teme "TerioBbie ABICHUA" https://m.edsoo.ru/ffO0accSe
PesepBHeIit ypok. Pabora ¢ Tekctamu
67 o teme "[locTosHHBII 1 bubmmorexa [IOK
. " https://m.edsoo.ru/ff0acdc6
3IEKTPUYECKUIN TOK
63 PesepBHblit ypok. PaboTa ¢ TekcTamu |
1o TeMe "MarHuTHbIe SBICHUS"
OBLIEE KOJIMYECTBO YACOB I1O 63 145

I[TPOTPAMME
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9 KVIACC

KonuuyectBo yacos DJIEeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kounrpoabnsie | IIpakTuueckue
n/n Bcero u3ydeHusi | o00pa3zoBaTe/bHbIC
padoThI padoThI
pecypcsbl

| MexaHuueckoe JBUKECHHUE. |
MarepuanbHas TO4Ka

) Cucrema orcuyeta. OTHOCUTEIIBHOCTh 1 bubmuoreka [JOK
MEXaHUYECKOTO JIBMXECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE npsMoIMHEIHOE 1 bubnunoreka [JOK
JIBHJKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsaMoIHHEHHOE

4 nBikeHue. CpeqHsst 1 MTHOBEHHas 1
CKOPOCTh

5 [IpssMonMHENHOE PaBHOYCKOPEHHOE | bubnuoreka [JOK
JIBHKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSIMOITMHEWNHOTO

6 PaBHOYCKOPEHHOT'O IBH>KEHUS. 1
I'padux ckopoctu
JlaGopatopHas pabota "OrnpeneneHue

7 YCKOpEHUsI Tea npu ] | bubnmnoreka [JOK
PaBHOYCKOPEHHOM ABWKEHUH 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM Iu1ockocTy"

g CBoboanoe nasenue tei. OnbIThl 1
lanunes

bu6mmorexa [IOK
9 PaBHOMEpHOE BUKEHUE TIO 1

https://m.edsoo.ru/ff0ael76
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okpyxHoctu. [lepuon n yacrora
oOpaiuenus. JIuneitnas u yriosas
CKOPOCTH

10 [leHTpOCTpEMUTENBLHOE YCKOPEHUE
1 [Iepsrlii 3akoH HproToHa. Bektop bubmumoreka [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
2 Bropoi1 3akon HeroTona. bubnuorexa [IOK
PaBHOelicTBYIOIIAs cria https://m.edsoo.ru/ffO0ae72a
13 Tpetuii 3akoH HproToHa. bubnunoreka [JOK
Cynepno3unust cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npUMEHEHUE bubnuorexa [JOK
3ak0oHOB HproTOHA https://m.edsoo.ru/ff0aebbc
bu6mmoreka [IOK
. r
15 Cuna ynpyrocru. 3axon I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuna
YIPYTOCTHY
7 JlaGopatopHas pabota «OrmnpeneneHue bubnuoreka [IOK
JKECTKOCTH MPYKUHBDY https://m.edsoo.ru/ff0aee28
bu6nmorexa [JOK
18 Cuana Tperms https://m.edsoo.ru/ff0af738
19 Pemenue 3amau mo reme «Cuita bu6mmoteka [IOK
TPEHUD) https://m.edsoo.ru/ff0afa26
JlabopaTtopnast pabota "OmnpenencHue bubmuorexa [JOK
20 "
Kod(puImenTa TpeHus CKOJIbKEHUS https://m.edsoo.ru/ff0af8be
Pemenue 3amad mo teme "3aKOHBI
A bu6mmorexa [JOK
21 Herotona. Cuna ynpyroctu. Cuna

TpeHus"

https://m.edsoo.ru/ff0afb8e
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Cuita TSHKeCTH U 3aKOH BCEMHPHOI'O

22 TATOTEHUS. Y CKOpEHUE CBOOOIHOTO bubmmorexa [IOK
$ Y Crop https://m.edsoo.ru/f0af044
NaJeHus
VYpok-koHpepenius "J[BrkeHue Tel
23 BOKPYT TPABUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). I'anaktukn"
Pemenue 3amau mo teme "Cuia
24 TSDKECTH Y 3aKOH BCEMUPHOIO bubmorexa [JOK
" P https://m.edsoo.ru/ffO0af5f8
TATOTEHUS
IlepBas kocMHUUY€ECKast CKOPOCTb. bubnuorexa [JOK
25
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepHanbHON TOYKH.
AOCOJIIOTHO TBEPJIOE TEIIO. bubnuorexa [JOK
26 \
PaBHOBecue TBEpIOTO TEIIA C© https://m.edsoo.ru/ff0afe36
3aKpEIICHHOW OChIO BpallleHUs
27 MowmeHT cuinsl. LlenTp Tskectn
73 Pemenue 3amgaud o teme "MoMeHT bu6mmoteka [IOK
cuinbl. LenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJILHOHW padoTe 110
29 TemMe "MexaHquCK(I))e BI/I)KGII-)II/IG buomorexa OK
. ")I ) https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten
KonTtponbnas pabota mo teme
30 "MexllequCK(E)e BHKEHUE bubnmorexa [IOK
N A \ ' https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue ten
Nmnynsc Tena. Umnynbce cuiel. 3aKkoH
bu6mmoteka [IOK
31 COXpaHEHUs UMITyJIbCa. YIIPYroe U

HEyIPYyroe B3auMOJACUCTBUE

https://m.edsoo.ru/ff0b07fa
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Penrenue 3amau no teme "3akoH

Bbu6mmorexa [JOK

32 COXpaHEHHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
3 Ypok-koudepenuus "PeakTuBHoe
JIBUKEHUE B PUPOJIE U TEXHUKE"
bubmumoreka [IOK
34 Mexanuveckast paboTa ¥ MOIITHOCTh hitps://m.c dsoclfru 0b0a84
35 PaboTta cuiibl TSKECTH, CHITBI bu6mmoreka [{OK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabora «OmnpenencHue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JBUKCHHUH TeJIa MO
TOPU30HTAILHOM MOBEPXHOCTH»
37 CBs13b SHEPruu U paboThI.
[loTeHumanbHas SHeprus
18 Kunernueckas sneprusi. Teopema o bubnmnoreka [JOK
KMHETUYECKOU SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl YHEPTUHU B
MEXaHHUKe
40 JlaGopatopHas pabota «13ydyeHue bubnuoreka [IOK
3aKOHA COXPaHEHUS SHEPTUN» https://m.edsoo.ru/ffOb12fe
A1 KonebarenbHoe NBUKEHHUE U €0 bu6mmorexa [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ffOb1858
4 3aryxaromye KojaeOaHusl. bubmuorexa [JOK
Buiayxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTtnuecKkuil U py>KUHHBIN
MasiTHUKU
44 VYpok-uccienoBanue «3aBUCUMOCTh bubnmoreka [JOK
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nepuojia KojaeOaHui 0T )KEeCTKOCTH
IIPY’KUHBI U MacChl Ipy3a»

https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue sHepruu npu
MEXaHUYECKUX KOJICOAHUAX

46

JlaboparopHas pabora «OnpeneneHue
4acTOTHI U TIEpUOJIa KoJIeOaHMit
NPY>KUHHOTO MasTHUKa)

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffOblaec

47

JlaGopaTtopHnas padora «IIpoBepka
HE3aBUCHMOCTH TIeprOJIa KOJICOaHUH
rpy3a, MOJIBEIICHHOTO K HUTH, OT
Macchl rpy3a»

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

48

Mexaunueckue BoaHbl. CBOMCTBA
MexaHU4YeCKUX BOJIH. [IpomosbHbIC 1
MONEPEYHBIE BOJHBI

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

49

VYpok-koHpepeHuus "MexaHuueckue
BOJIHBI B TBEPZIOM TEIIE.
CelicMnueckue BOIHbI"

50

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

51

VYpoxk-uccnenosanue "Habnronenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acToThI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

Ypok-koHpepeHus "YIIbTpa3ByK U
uH(ppa3ByK B IpUpOJIEe U TEXHUKE"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b23ca
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[ToaroroBka Kk KOHTPOJILHOK PabOTE IO

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0
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TeMme "3aKOHBI COXpPaHEHHUSI.
Mexanuyeckue KojaebaHusi U BOJHbI"

KonTtponbHas pabora o Teme

55 "3akoHbI coXxpaHeHus. MexaHn4yeckue
Kosie0aHus ¥ BOJTHBI"
56 DJIeKTPOMarHuTHOE TOJIE. bubnuoreka [IOK
DNIeKTPOMarHUTHBIE BOJTHBI https://m.edsoo.ru/ffOb2abe
57 CBoiiCcTBA 3JIEKTPOMArHUTHBIX BOJIH
Ypok-konpepenus "Llkana
53 ANEKTPOMATHUTHBIX BOJIH. bubnnoreka [JOK
Hcnonp30Banue 371€KTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIsl COTOBOM CBSI3U"
VYpok-uccnenosanue "Mzydenue
. bubnuoreka [IOK
59 CBOMCTB RJIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢
MOMOIIIbI0 MOOUITEHOTO TeseoHa
Pemenue 3anad Ha onpenenexue
60 YacTOTHI U JUIMHBI AJIEKTPOMATHUTHON
BOJIHBI
DneKTpOMarHuTHasi IpUpo/ia CBETA.
. bubnuorexa [JOK
61 CxopocTth cBeTa. BoiHOBBIE CBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounnku ceta. [Ipsmonuneninoe
bu6mmorexa [JOK
62 pacnpocTpaHEHHE CBEeTa. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Connua u JIyHbl
3aKOH OTpakKEHMsI CBETA. 3epKaJia.
bu6mmoreka [JOK
63 Pemenue 3ana4y Ha npUMeHEHNE

3aKOHa OTPpaXCHUA CBCTA

https://m.edsoo.ru/ff0b38c4

59




[Ipenomnenue cBera. 3aKOH

Bbu6mmorexa [JOK

64
[PEIOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpeHHEE OTpakeHHUE CBETA. Eub 10K
nonIMoTexa
65 Hcnonbp3oBanue mMoHOro BHYTPEHHETO httos://med F0b3c5
ps://m.edsoo.ru cSc
OTPa)KEHHUS B ONTUYECKUX CBETOBOJIAX
JlaboparopHnas padora "UccnenoBanue
66 3aBUCHUMOCTH yTJia MPETOMICHHS
CBETOBOTO JIy4a OT yTIJia MajeHus Ha
rpanuile "Bo3nyx-crexsio""
Ypok-koH(pepenmus "Vcnons3oBanue
67 MOJIHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [IOK
68 JIunzel. OnTuyeckas cusa JIUH3bI
https://m.edsoo.ru/ffO0b3f2c
bu6mmoteka [IOK
69 [TocTpoeHue n300pakeHnil B INH3aX
p p https://m.edsoo.ru/ff0b444a
JlaGopatopHas pabota "OnpezneneHue
. bubnuorexa [JOK
70 (OKYCHOTO PACCTOSIHUS U ONITUYECKOM &
CHITB COBHparomeit K" https://m.edsoo.ru/ff0b4206
71 Ypoxk-koHpepennus "Ontuueckue bubmuorexa [JOK
JIMH30BbIe TPUOOpPHI" https://m.edsoo.ru/ff0cOa7e
bubmuorexa [JOK
72 I'ma3 kak onTuyeckas cucrema. 3peHue 1
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koupepennus "edexts
3peHus. Kak coxpanuts 3penue”
Paznoxxenue 6emoro cBera B CIEKTP. BuG 110K
nonMoTeKa
74 Onbitel HetoToHa. Cnoxxenue

CIICKTPAJIbHBIX IBECTOB. I[chepcym

https://m.edsoo.ru/ff0c0f4c
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CBCTa

JlabopaTtopHas pabota "OnbITHI 11O
pasioKeHUIo OeI0ro CBeTa B CIIEKTpP U

bu6mmoreka [IOK

75
BOCHPIUTHIO UBETA NPEAMETOB TpH 1X https://m.edsoo.ru/ff0cOe2a
HaOJII0JIEHUH Y€pe3 1IBETOBbIE
buabTpH"
VYpok-npaktukyMm "BoiaHOBBIE
76 CBOMCTBA CBETA: TUCIIEPCHSI,
uHTepdepeHus u qudpaxus'”
77 Omnbitel Pesepdopaa u nnanerapuas bubnuorexa [JOK
MOJIeNIb aTOMa https://m.edsoo.ru/ff0c12a8
78 ITocrynater bopa. Monens atoma bopa
HcnyckaHue v OTJIOIIEHNUE CBETa
N bu6mmoreka [JOK
79 aroMoM. KBanTsl. JInuHeiuarsie
https://m.edsoo.ru/ffOc144c
CIIEKTPBI
VYpok-npaktukym "Habmonenue bubnuoreka [JOK
80
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTH U €¢ BUJIBI buomorexa OK
A A https://m.edsoo.ru/ff0c1672
2 Ctpoenune atomHoro aapa. Hykimonnas bubmuorexa [JOK
MOJENb https://m.edsoo.ru/ffOc18ac
23 PanuoakTuBHBIE IpEBpalleHNUS. bubnuoreka [IOK
M3otonsl https://m.edsoo.ru/ffOclal4
24 Pemenue 3agau o teme: bu6mmoteka [IOK
"PannoakTuBHBIE IPEBPALLIECHUS " https://m.edsoo.ru/ffOc1b4a
85 [Tepuon mosypacnama
86 Ypok-koH(pepenus "PagroakTuBHbIE bubnmoreka [JOK
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U3JTyYEHUS B IPUPOJIC, MEIHUIIMHE,
TeXHUKe"

https://m.edsoo.ru/ff0c2126

Snepuble peakuuu. 3aKOHBI

87 COXpaHEHHUs 3apsI0BOTO U MAaCCOBOTO bubmmorexa [IOK
https://m.edsoo.ru/ff0c1c58
qucen

28 DHeprusi CB3u aTOMHBIX siiep. CBs3b bubnuoreka [IOK
MAacCChl ¥ DHEPTUHU https://m.edsoo.ru/ffOc1d7a

29 Pemenue 3anau o reme "SnepHoie
peakiuun"

90 Peakuuu cuHTE3a M NETECHUS AED. bubmuoreka [JOK
Nctrounuku sHeprun CoJiHIA U 3BE3] https://m.edsoo.ru/ffO0c1e88
Ypok-koHpepenus "Anepuas

01 sHepreTuka. JlercTBus
pPaIuOaKTUBHBIX U3TyUYECHUN Ha )KUBBIC
OpraHu3Msl"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

9 TeMe "DJIEKTPOMAarHUTHOE TOJIE. bubnuoreka [JOK
ONEKTPOMAarHUTHHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIC siBNEHUS"

KonTponbhas pabota 1o reme
"DNEeKTPOMarHuTHOE MOJIE.

73 DIIeKTPOMarHUTHHIE BOJTHBI.
KBanToBsle siBnenus"
[ToBTOpeHue, 06ob1IIEHNE.

94 JlaGopaTopHbie pabOTHI IO KypCy buomorexa [OK
" . " https://m.edsoo.ru/ff0c245a

B3aumoneiictBue Ten
95 [ToBTOpenue, 06o6meHue. Pemenue bubnmoreka [JOK

PaCYCTHBIX U KAYCCTBCHHBIX 3a/1a4 11O

https://m.edsoo.ru/ff0c2572
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teme "TemioBbie nmpouecch”

[ToBTopenue, 0600mmenue. Permenne

Bbu6moreka [JOK
96 pPacYeTHBIX M KAYECTBEHHBIX 33]1a4 110 1
" on https://m.edsoo.ru/ff0c2a22
teme "KII/] TermoBbix ABUraTeneu
[ToBTopenue, 0600meHue. Permenne
97 aCUETHBIX 1 KaUueCTBEHHBIX 3aJ1a4 I10 1 bubmorexa LIOK
p A https:/m.edsoo.ru/ff0c2b30
teme "KIIJ] anekTpoyctaHOBOK"
[ToBTOpEHME, 000OIICHHE.
98 JIaGoparopHble pabOTHI 110 KyPC 1 1 bubnnorexa [IOK
" paTop p " ypey https://m.edsoo.ru/ff0c2c52
CBETOBLIE ABIECHUS
[ToBTopenue, 0606menue. Pabora c
99 TEKCTaMH 110 TeMeE "3aKOHBI 1 Bubmorexa TOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MECXaHHUKE
[ToBTOpenue, 00061eHue. Pabora c
100 texctamu 110 TeMme "Konebauns u 1 bubmoreka HOK
\ https://m.edsoo.ru/ff0c2e82
BOJIHEI
IToBTOpenwue, 0600menue. Pabora ¢
P ,I,H bu6mmoteka [IOK
101 TekcTamu 110 TeMe "CBeTOBEIE 1
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o606menue. Padota ¢
102 TekcTaMu 1o TeMe "KBanroBas u 1
snepHas puzuka"
OBHIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME

63




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

®dwusuka, 7-9, 6a30Bslii ypoBens, .M. Ilepoimkun, A.U. IBanoB, MockBa

"IIpocsemienue” 2023

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA
JILA. Kupuk, ®uznka. Pa3HOypOBHEBBIE CAMOCTOATENBHBIE U KOHTPOJIbHBIE

paboThl, 7,8,9 Kacchl.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6moreka [{OK https://m.edsoo.ru/

https://resh.edu.ru/
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