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INOACHUTEJIBHASA 3AIINCKA

IIporpamma no ¢u3uKe Ha ypOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUs COCTaBICHA HA OCHOBE IOJIOKECHUI U
TpeOOBaHMII K pe3ysibTaTaM OCBOSHHMsS Ha 0a30BOM YpOBHE OCHOBHOH 00pa3oBaTelbHOM HPOrpaMMBL,
npeacrasiaeHHbIx B PI'OC OO0, a takxke ¢ yuéroM ¢enepanbHoii pabodeid mporpammbl BociTanus 1 Konunenunu
npenoaaBaHus yueOHoro npeamera « Dusnkay.
Conepkanue nporpaMmsl 1o (U3MKe HarpaBiIeHO Ha (OPMHUpPOBaHHE €CTECTBEHHOHAYYHOW IPaMOTHOCTH
o0ydJalomuxcss W OpPTraHW3alMI0 HM3Y4YeHHs (QHU3WKH Ha JAeATeIbHOCTHOH ocHOBe. B mporpamme mno dusmke
YYUTBIBAIOTCS BO3MOYKHOCTH y4eOHOro mpeamera B peanmusanuu TpeboBanmii ®I'OC OOO kK IDIaHUPYEMBIM
JUYHOCTHBIM M METapeIMETHBIM pe3ynbTataM OOydYeHUs, a TAKKE MEKIPEIMETHBIE CBA3H €CTECTBEHHOHAYYHBIX
y4eOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIET0 00pa3oBaHusI.
[Iporpamma mo ¢u3MKe yCTaHaBIMBAET paclpeaeieHHe y4eOHOro Marepualia 1o rogam oOydeHust (o
KJlaccaM), TpeularaeT IMPHMEPHYIO IOCIE0BATEIbHOCTh HM3Y4EHHsS TEM, OCHOBAHHYIO Ha JIOTHKE pa3BUTHUS
NPEJIMETHOTO COJIEPKAHUS U YUETE BO3PACTHBIX OCOOEHHOCTEH 00yYarommXcs.
[Iporpamma mo ¢usnke paspaboTaHa ¢ IENbI0 OKa3aHWS METOANYECKONW MOMOIIM YYHUTENIO B CO3JaHHU
paboueii mporpaMmel 110 YIeOHOMY TIPEIMETY.
®dusnka SBISIETCS CHCTEMOOOPA3YIOIIMM JUIS €CTECTBEHHOHAYYHBIX YYEOHBIX IPEAMETOB, IOCKOJIBKY
(u3MuecKre 3aKOHBI JIE)KaT B OCHOBE IPOLECCOB W SIBICHHWH, N3y4aeMBIX XMMHEH, OMOIOTHEH, acTpOHOMHUEH U
¢usmueckoil reorpagueld, BHOCUT BKJIaJ B €CTECTBCHHOHAYYHYIO KapTHHY MHUPA, IIPEAOCTABISET HanOoee sICHbIE
00pa3ipl IPUMEHEHHsI HAyYHOT'O METO/a TIO3HAHUS, TO €CTh CII0C00a TOJTyYeHUs TOCTOBEPHBIX 3HAHUI O MHpE.
OnHa M3 TMIaBHBIX 337124 (DU3MYECKOrO 00pa3oBaHMs B CTPYKType OOIIero oOpa3oBaHUS COCTOHUT B
(hopMHPOBaHNH €CTECTBEHHOHAYYHOI I'PaMOTHOCTH M HHTEpeca K HayKe y 00yJarommxcs.
Wzyuenne ¢usnkn Ha 0a30BOM YpOBHE MPEINOAaracT OBIAJCHUE CIEAYIOIINMH KOMIIETCHTHOCTSIMH,
XapaKTepU3yIOINUMHI €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:
®  Hay4YHO OOBSICHATH SIBJICHMUS,;
e  OLICHMBATh M MOHUMATh OCOOEHHOCTH HAYYHOTO HCCIIEAOBAHNS;
e  UHTEPIPETHPOBATH JaHHBIE W HCIIONB30BaTh HAy4HBIE JJOKA3aTeNbCTBA IS TONyYCHHS
BBIBOJIOB.
Henmn w3ydeHuns ¢U3MKM Ha YPOBHE OCHOBHOTO oOmiero oOpasoBanms ompeneneHsl B Kownmemmun
npernofaBaHus ydeOHoro mpeamera «Ddusmkay B 00pa3oBaTeNbHBIX oOpranm3amusx Poccuiickoit ®eneparum,
peanu3ylomuX  OCHOBHBIE — 00IIe00pa3oBaTelbHBIE IIPOrPaMMBbl,  YTBEpKAEHHOW perieHneM  Koernn
MunucrepcrBa npocserieHus Poccuiickoit @enepanuu (mpotokoi ot 3 gexadps 2019 r. Ne [TK4BH).
eau u3yyenus GuU3uKuU:
e npuoOpeTeHHe MHTEepeca U CTPeMIICHHs O0YYaloIIMXCsl K HAYYHOMY W3YYEHHIO IPUPOJIBI, PAa3BUTHE UX
MHTEJUIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEIH;

e pa3BUTHE TIPEACTABICHHH O HAYyYHOM METOJE ITO3HAHWA M (HOPMHPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOIICHHS K OKPY’KAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAayYHOTO MHMPOBO33PEHHSI KaK pe3yjibTaTa H3yYCHHS OCHOB CTPOCHHUS MaTepuH |
(hyHIaMEHTANBHBIX 3aKOHOB (PH3HK;

e (opMupoBaHHE IpPEACTABICHUIN O PO (HU3KUKU AJIS Pa3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU H
TEXHOJIOTUH;

e pa3BUTHE NPEACTABICHHA O BO3MOXHBIX cdepax Oyaymed npodecCHOHATbHOW AEATeIbHOCTH,
CBsI3aHHOU C (PU3UKOH, NOATOTOBKA K JJAlIbHEHIIIEMY O0YUYSHHUIO B STOM HAIPABICHUH.

JdoctmkeHne »THX weneil mporpaMmMbel MO (U3UKE Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs
obecrieunBaeTcst peIeHUEM CIIEAYIOMUX 3aAay:

e mpuoOpeTeHHE 3HAaHMH O JUCKPETHOM CTPOCHHMH BEIECTBA, O MEXaHHUYECKHX, TEIUIOBBIX,

JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHHX;

e npuoOpeTeHHEe yMEHHI ONUCHIBATH U OOBACHATH (PU3NUECKHE SBJICHUS C MCIOIb30BAaHUEM ITOJTyYEHHBIX

3HAHWI;

®  OCBOGHHME METOJIOB PEUICHUs NPOCTSUIINX PacUETHBIX 3a/1a4 C MCIOJIb30BaHUEM (PH3HMUYECKUX MOJIENEH,

TBOPYECKHX U MPAKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

e pa3BUTHE yMEHWH HaOJIIOAATh NMPHPOIHBIC SBICHHUS W BBIIOIHATH ONBITHI, JAOOPATOPHBIE PAOOTHI U

9KCIIEPUMEHTANIbHBIE NCCIEJOBAHMS C UCTIOIb30BAHUEM H3MEPUTEIBHBIX IPUOOPOB;

e ocBOeHHME NPUEMOB pabOTHl ¢ MH(poOpManuerd (U3MYECKOTO CONCPIKAHMs, BKIIOYas MH(POPMAIHIO O

COBPEMEHHBIX JOCTH)KEHUAX (PU3UKH, aHAIN3 M KPUTHUECKOE OIIEHMBaHUE HH(OpManum;



®  3HAaKOMCTBO cO cepamu PodheCcCHOHATBHON NeITeIbHOCTH, CBI3aHHBIMU C (PU3UKON, U COBPEMEHHBIMU
TEXHOJIOTUSIMU, OCHOBAHHBIMU HA JIOCTIIKEHUAX (PH3MUECKOM HAYKH.

Ha wu3yduenne ¢usuxu (6a30BBII ypOBEeHb) Ha YpOBHE OCHOBHOTO 00miero obpa3oBaHus oTBoAMTCS 238

JacoB: B 7 kjacce — 68 yacoB (2 yaca B Hefiento0), B 8 kiacce — 68 yacos (2 yaca B Henenmo), B 9 kiacce — 102 yaca

3 yaca B HEJICIIO).

[Ipeanaraemelii B mnporpamMme 1o (U3UKE MepeueHb JIabopaTopHbBIX paboT ¥ ONBITOB  HOCHT
PEKOMEHATENBHBIN XapaKTep, YYUTedb JleJlaeT BBHIOOpP NpOBEAEHHs J1abopaTOpPHBIX PabdOT M ONBITOB C yYETOM
WHIUBUIYaIbHBIX OCOOCHHOCTEH O00YYarOIMXCs, CIIMCKA IKCIICPUMEHTAIBHBIX 3allaHUi, NPEaaraeMbIX B paMKax
OCHOBHOT'O F'OCYIapCTBEHHOT'0 AK3aMeHa 110 (U3HKe.



COJAEPKAHUE OBYYEHUA
7 KIIACC

Pa3nen 1. ®usnka u eé poJib B IO3HAHMH OKPY:KAKOIIEro MUpAa.

@usnka — Hayka o mpupone. SIBiaeHus npupoabl. DPHU3NUECKHE SBICHUS: MEXaHHYECKHE, TEIUIOBBIC,
QJICKTPUICCKUEC, MArHUTHBIC, CBETOBLIC, 3BYKOBLIC.

O®uznueckne BenuuuHBL. 3mepenune ¢usnuecknx BenuuuH. @usndeckue mpubopsl. IlorpemHocts
n3MepeHnii. MextyHapoJHasi CHCTeMa SAMHHUIL.

Kak ¢wu3uka u apyrue eCTeCTBEHHBIC HAyKH H3ydaroT MPHPOAy. EcTecTBEHHOHAy4HBIH METOJ MO3HAHMS:
HaOJII0/IeHUe, TTOCTAaHOBKA HAyYHOTO BOINPOCA, BBIIBI)KEHHE THIIOTE3, IKCIIEPUMEHT MO IPOBEPKE THIIOTES,
o0bscHenue HabmoaaeMoro saeienus. Onncanne GU3NUECKUX SABICHUH C TOMOIIBIO MOJIETICH.

Jemoncmpayuu.

1. MexaHI/ILIeCKI/Ie, TCIJIOBBIC, JJICKTPUUCCKNUE, MAI'HUTHBIC, CBETOBLIC ABJICHUA.

2. ®wusnyeckue NpuOOPHI U MPOLEAYpa MPSIMBIX H3MEPEHNUH aHAJIOTOBBIM U IIU(POBBIM MTPUOOPOM.

Jlabopamopnusie pabomsl u onvimol.

OmnpeneseHne NEHbI JeICHUS TKAIbl U3MEPUTEIHLHOTO MPUOOpAa.

Wzmepenne paccTosHUI.

W3mepenne 006bEMa JKUIKOCTH U TBEPIOTO TeNa.

OmnpeneneHre pa3sMepoB MabIX Tell.

W3mepenne TemnepaTypbl IPU MOMOIIH XHIKOCTHOTO TEPMOMETPA U IaTYHKa TEMIIEpaTyphl.
[IpoBeneHne wnccinenoBaHUSA MO TPOBEPKE THIOTE3Bl: JAIBHOCTh NONETa IIAPHUKA, ITyIIEHHOTO
TOPH30HTAIBHO, TEM OO0JIbIIIE, 4eM OO0JIbIIe BEICOTA MyCKa.

Pa3znen 2. [lepBoHayajabHbIE CBeIEHUS 0 CTPOEHHH BeELECTBA.

CrpoeHue BEIECTBA: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbITHI, OKA3bIBAIONINE JTUCKPETHOE CTPOCHUE
BEIIECTBA.

SN

JBmwxenne gactull Beniectsa. CBA3b CKOPOCTH JIBM)KEHUS YaCTHIL C TeMIepaTypoil. bpoyHoBckoe ABIKeHHE,
mddysus. BzanmoseiicTBre yacTUIl BEIIECTBA: MPUTSDKEHUE M OTTAJIKUBAHHE.

ArperaTtHble COCTOSHHMS BEIECTBA: CTPOCHHE TIa30B, XUAKOCTEH M TBEPABIX (KPUCTAIIMYECKHX) TEII.
B3anmocBs3p MEXAy CBOWCTBaMH BEILECTB B PAa3HBIX arperaTHbIX COCTOSHHUAX U UX ATOMHOMOJEKYJISPHBIM
crpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOJIBI.

JHemoncmpayuu.

1. HaGmonerne 6pOyHOBCKOTO JBIKEHHUS.

2. Hab6monenue nquddysuu.

3. HaOmonenue siBieHMH, OOBSICHAIOMNXCS MPUTSHDKEHUEM WM OTTAIKWBAHUEM YacTHIL BEIIECTBa.

Jlabopamopnuie pabomul u onvimbol.

1. OrmeHka quaMeTpa aToMa METOAOM PSI0B (C UCMOJIb30BaHKEeM (GoTorpaduii).

2. OnbITH M0 HAOMIOJCHUIO TETIJIOBOT'O PAaCIIMPEHUS I'a30B.

3. OmnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO HPUTSKCHUSL.

Pa3znen 3. /IBuskeHue ¥ B3auMOAelHCTBHE TeJl.

Mexannueckoe ABIKeHHE. PaBHOMepHOe M HepaBHOMepHOe JBukeHue. CkopocTs. CpeqHsist CKOpOCTh Ipu
HEpaBHOMEPHOM ABHXEHUH. PacuéT ImyTH 1 BpeMeHH JBIKEHUSI.

SIBnenve mHepuuu. 3aKOH MHEpUMH. B3amMonelcTBHe Ten Kak NMPUYMHA W3MEHEHHS CKOPOCTH JIBIDKEHHMS
Ten. Macca kak Mepa MHepTHOCTH Tena. ITnmoTHocTh BemecTBa. CBS3b IUIOTHOCTH C KOJHMUYECTBOM MOJIEKYJ B
enuHMLEe 00BbEMa BEIIECTBa.

Cumila Kak xapakTepucTHKa B3ammopeiictBust ten. Cmia ympyrocté u 3akoH ['yka. M3mepeHue cuibl ¢
MOMOIIBIO AWHAMOMeETpa. SIBIeHHe TArOTeHUs U cmia TshkecTd. Cuia TSKECTH Ha JIPYTHX IIaHeTax. Bec Tena.
HesecoMocts. CnoxeHue cui, HalpaBlIeHHBIX 0 OAHON npsMoi. PaBHonelicTBytomas cun. Cuna Tpenus. TpeHue
CKOJIbKEHUS M TPEHHUE MOKOosl. TpeHne B IpuUpoJie U TEXHHUKE.

Hemoncmpayuu.

1. Hab6mromeHrne MEXaHUYECKOTO IBIIKECHUS Tella.

2. H3mepeHue CKOPOCTH NPSMOJIMHEHHOTO TBUKECHHUSL.

3. HaGmonenue SBICHNS HHEPIIHU.

4. HaOnroneHne U3MEHEHHsT CKOPOCTH MPH B3aUMOJICHCTBHHU TEJl.
5. CpaBHeHue Macc 10 B3aUMOJECUCTBUIO TEN.



6.

CrnoxeHue cujl, HalPaBJIEHHBIX 110 OJHOM MPAMOA.

Jabopamopnvie pabomul u onvimel.

1.

W

OmnpeneneHrne CKOPOCTH PAaBHOMEPHOTO JBIKCHUs (IIApUKa B YKUAKOCTH, MOJEIH JIIEKTPHYECKOTO
ABTOMOOWJIS U TaK jajee).

OnpenencHue CpeHEH CKOPOCTH CKOJILKECHHUS OpYCKa WITH MapyKa 10 HAKIIOHHOH TIOCKOCTH.
OmnpeneneHne MIOTHOCTH TBEPAOTO Tea.

OmnBITHL, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh pACTsOKEHUs (HedopMalvi) NpPY>KHHBI OT MPHIOKEHHOM
CUIIBI.

OMBITHL, JEMOHCTPUPYIOLINE 3aBUCHMOCTh CHJIBI TPEHHSI CKOJBKEHHS OT Beca Tella M Xapakrepa
COINPHUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. /laBiienne TBEPABIX TeJl, dKUAKOCTEH U ra3oB.
Jasnenue. CriocoObl yMEHbIICHUS U YBEJINUEHHS AaBiIeHus. JaBienne rasza. 3aBUCHMOCTD AaBJICHUS ra3a OT

o0BpéMa, Temmeparypsl. llepemaua naBnmeHHs TBEPIBIMH TeNaMH, JKHIKOCTAMH M ra3amu. 3akoH Ilackams.

ITHeBMaTH4ecKkHe MALIMHBL. 3aBHCUMOCTh [TaBJICHUS JXHUAKOCTH OT TIJIyOMHBL. ['mapocTaTHMYecKHi Iapamokc.
Coo0bmatommuecs cocyabl. I'unpaBindeckue MeXaHU3MBl.

Atmoctepa 3emmn u atmochepHoe maBieHue. [IpHYuHBI CYIIECTBOBAHMS BO3AYIIHOW 000IOYKH 3eMIIH.

Omnbit Toppuyemu. M3mepenne atMochepHOro MaBiIeHUs. 3aBUCUMOCTh aTMOC()EPHOTO JaBJICHHS OT BHICOTHI HaJ
ypoBHeM Mopsi. [TpuOops! 11s u3MepeHus: aTMOC()EPHOTO TaBICHUS.

JleiicTBre JXKUAKOCTH W Ta3a Ha MOTPYXKEHHOE B HUX TeNO. BHITankuBaromas (apXxuMmemoBa) Cuiia. 3aKOH
Apxumena. [InaBanue Ten. Bo3gyxomnaBanue.

JHemoncmpayuu.

PNk WD =

3aBHCUMOCTbH JIaBJICHUS raza OT TEMIIEPATypBhl.

Ilepenaya naBiaeHUS )KUOKOCTBIO M FA30M.

Coo01maromumecs Cocyabl.

TI'uapaBanueckuii mpecc.

[IposiBieHne nefcTBUA aTMOC(HEPHOTO TaBICHHUS.

3aBHCHMOCTB BBITAIKMBAIOLIEH CHIIBI OT 00BEMa NOTPY>KEHHOM YacTH Tejla U INIOTHOCTH JKHUIKOCTH.
PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BEITECHEHHOM XKUJIKOCTH.

VYcnoBue miaBaHus TEN: IUIaBAaHUE WIIM MOTPY’KEHHE TEll B 3aBUCUMOCTH OT COOTHOLIEHHUS MIIOTHOCTEH
TeNa ¥ KUIKOCTH.

Jlabopamopuvie pabomoul u onvimel.

1.
2.
3.
4

5.

HccnenoBanne 3aBHCUMOCTH Beca TeJia B BOJIE OT 00bEMa NOTPYKEHHOH B )KUAKOCTH YacTH Tela.
OmnpezneneHne BITAIKUBAIONIEH CHITBI, AEUCTBYIONIEH Ha TEJO, MOTPYKEHHOE B )KUIKOCTS.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIbL, JEHCTBYIOLIEH HA TEIO B XKHUIKOCTH, OT MacChl TEJa.
OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOLIEH CUJIBI, JEHCTBYIOMIEH Ha TEJIO B XKUAKOCTH,
0T 00BbEMa OTPYKEHHOI B KHUIKOCTH YaCTH TENa U OT ITIOTHOCTH KHUIKOCTH.

KonctpynpoBanue apeomMeTpa Wi KOHCTPYHPOBAHUE JIOJKU U ONpeieTieHre e€ Ipy30I0IbEMHOCTH.

Pazgen S. PaGota u MOIHOCTB. JHeprus.

Mexanndeckast pabota. MOIIHOCTE.

IIpocTeie MeXaHHW3MBI: pBIYar, OJOK, HAKJIOHHAs IJIOCKOCTh. lIpaBmiio paBHOBecHs perdara. [IpumeHenue
MpaBUja PAaBHOBECHS pblyara K OJoKy. «3omoTtoe mpaBwio» Mmexanuku. KIIJ] mpocthix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanndeckass dSHeprus. KuHeTmdeckas ¢ TOTCHIMANbHAs JHeprus. lIpeBpamieHne OJHOTO BHAA
MEXaHHUECKOW IHEPTUH B IPYToil. 3aKOH COXpPAHEHHs SHEPTHU B MEXaHHKE.

JHemoncmpayuu.

1.

[Tprmeps! MPOCTHIX MEXaHU3MOB.

Jlabopamopusie pabomoul u onvimol.

1.

2.

3.

4.
8 KUIAC

Omnpenenenne pabOTHl CHJIBI TPEHHWS IPH PaBHOMEPHOM JIBIDKCHMH Tejla 10 T'OPHU30HTAJIBHOM
TTOBEPXHOCTH.

HccnenoBanue yciaoBuil paBHOBECHS phluara.

N3mepenne KIIJ[ HakI0HHOM MIOCKOCTH.

W3ydeHune 3aK0HA COXpAaHEHUS MEXaHUICCKON SHEPTHH.

C

Paszgen 6. TermtoBhle siBJICHHS.



OCHOBHBIE MOJIOXKEHHUS MOJIEKYJISIPHO-KMHETHUECKOW TEOpHM CTPOEHMs BellecTBa. Macca M pa3Mepbl
aTOMOB M MoJIeKyJl. OTIBITHL, TIOATBEP)KAAIONINE OCHOBHBIE TIOJIOKEHHUS MOJIEKYIIIPHOKMHETHIECKOH TEOPHH.

Monenu TBEPIOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHUH BemiecTBa. Kpucrammudeckne nu aMmop(dHBIE Tema.
OOBbsicHEHHE CBOWCTB Ta3oB, JKHAKOCTEH M TBEPABIX Tel Ha OCHOBE IONOXKEHUI MOJIEKYJISIPHO-KHHETHUECKOM
Teopuu. CMaurBaHUe U KaIWUIAPHbIE sBIEHNs. TennoBoe pacupeHye U cxaTue.

Temneparypa. CBA3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBIDKCHHS YaCTHIl. BHYTpeHHSS 3HEprus.
Criocobbl M3MEHEHHs] BHYTpEHHEW »HEpPruu: TeIvlonepenada M coBepiueHue paboTel. Buasl Temnomepemaun:
TEIUIONPOBOAHOCT, KOHBEKIIUS, H3ITyUCHHE.

KonmuuectBo TemmoTel. YaenpHas TEIIOEMKOCTh BEIIECTBA. 1eIIOOOMEH M TEMIOBOE pPaBHOBECHE.
VYpaBHeHnue TtemioBoro OanaHca. IlnaBieHne M OTBepICBaHME KPUCTAUIMYECKUX BEIIECTB. YJEIbHAs TEILUIOTA
riaBsieHns. [lapooOpazoBanne u kxonaeHcanws. VMcmapenwe. Kumnenue. YienbHash TemsaoTa mapooOpa3oBaHMs.
3aBUCHMOCTH TEMIIEPATyphl KUIIEHHUSI OT aTMOC(HEPHOTO TABICHUSL.

BuiaxxHocTh Bo3nyXa.

OHeprus TOMINBA. Y IeNbHas TeIUIOTa CrOPaHusl.

purnuner padotsr TerwtoBbix apurateneit KIIJ| TemoBoro meurarens. TeruioBele ABUTaTeNd W 3allUTa
OKpYXarouieu cpeapl.

3aKOH COXpaHEHHUS U MIPEBPAILEHHs SHEPTHH B TEIUIOBBIX MPOLIECCAX.

JHemoncmpayuu.

Habmronenne OpoyHOBCKOTO JBHKCHUSL.

Ha6monenue nuddys3um.

HaOnroneHune sBJIeHUH cMauuBaHUS ¥ KallMIUIIPHBIX SIBJICHHUMH.

Hab:ronenne TemoBoro pacmpenus Tell.

V3meHeHne naBieHus raza pu U3MEHEHUH 00bEMa M HArpEeBaHUH WIIN OXJTAXKICHHH.
ITpaBuia u3MepeHus TeMnepaTypsl.

Bunel Tennonepenauu.

OxJaxeHre TIPU COBEPIIICHNH PabOTEHI.

9. HarpeBaHnue mpu coBepuICHUH PaOOTHI BHEIIHUMH CHIIaMHU.

10. CpaBHeHHe TEIIOEMKOCTEN pa3IMUHBIX BELIECTB.

11. HabGmonerne KUTICHUS.

12. HabmroneHue MoCTOSHCTBA TEMIIEPATYPhI IIPH IIIaBICHUH.

13. Mogenu TeIoBbIX ABUTaTENeil.

Jabopamopnvie pabomul u onvimel.

OmBbITEI IO OOHAPYKCHUIO IEHCTBUSI CHIT MOJICKYIIIPHOTO HPUTSKCHUSL.

OnBITH O BRIPAIIMBAaHUIO KPUCTAJIOB TOBAPEHHOI COMTM MITH caxapa.

OnbITH IO HAOJIIOIEHHUIO TETUIOBOT'O PACIINPEHHS T'a30B, )KUAKOCTEH U TBEPIBIX TEI.
Omnpenenenne naBJIeHAS BO3AyXa B OAIJIOHE IITIPHUIIA.

OnbITH, JEMOHCTPHPYIONIIHE 3aBUCHUMOCTH JABICHHS BO3AyXa OT €ro o0bEMa M HArpeBaHUS WIH
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OXJIaKICHUS.
6. TIpoBepka rUMOTE3bI TMHEHHOW 3aBUCUMOCTH [UIMHBI CTOJIOWKA KUIKOCTH B TEPMOMETPUIECKOH TpyOKe
OT TEMIIEPATYPHI.
7. HaOmroneHre W3MEHEHUS] BHYTPCHHEH SHEPTUU Tejla B Pe3yJbTaTe TEIUIONEPEIaul U PadOThl BHEITHUX
CHUIL.
8. MHccnenoBanue sBICHNA TEI00OMEHA TP CMEIITUBAHUH XOJIOTHOW U TOpsTIeii BOHI.
9. OnmnpeneneHne KOJMYECTBA TEIUIOTHI, IIOJIyYEHHOTO BOJOH IpH TEIIOOOMEHE C HarpeTbiM
METAIUTHYCCKUM IIITAHIPOM.
10. Ompenenenue yaeIpbHOHN TEIIOEMKOCTH BEIIECTBA.
11. HccnemnoBanue mpoiiecca HCIApPEHUS.
12. Omnpenenenrie OTHOCUTENBHOM BIIaYXHOCTH BO3yXa.
13. Ompenenenue yaeIbHOH TETUTOTHI TUTABIICHUS JIBJIA.
Paznen 7. DjekTpuyeckue 1 MATHUTHBIE SIBJICHHSI.
DnekTpusanys Tel. J[Ba poga 3NIEKTPUYCCKHUX 3apsoB. B3aumoseiicTBue 3apsKeHHBIX Tel. 3akoH KynoHa
(3aBUCHMOCTB CHIIBI B3aUMOJICHCTBHUS 3aPSHKSHHBIX T OT BETMYHHBI 3aPSI0B U PACCTOSHHS MEXKY TEIaMH).
OnexTtpudeckoe mone. HanmpskEHHOCTD 3JEKTPHUYECKOTo MO [IpHHIMIT CyNEepHO3UIINHN HIIEKTPUIECKUX
noJielt (Ha KaueCTBEHHOM YPOBHE).



Hocurenu snexTpudeckux 3apsioB. DJIeMeHTapHBIN a1exTpudeckuil 3apsa. Ctpoenue aroma. [IpoBoaHuku
¥ IUAJIEKTPHUKH. 3aKOH COXPAHEHUS YICKTPHUIECKOTO 3apsiia.

ONEeKTpUIECKUH TOK. YCIOBHS CYIIECTBOBAaHHSA DJICKTPHYECKOTO TOKA. VICTOYHHKH ITOCTOSHHOTO TOKA.
JleiicTBUS 3JCKTPUIECKOTO TOKA (TEIJIOBOE, XMMHUYECKOE, MATHUTHOE). DJIEKTPHUYCCKHI TOK B KHUIKOCTIX U ra3ax.

Onekrpudeckas nenb. Crira Toka. JieKTpudeckoe HampsbkeHue. COMpOTHBICHHE MPOBOJHUKA. Y ACTHHOE
COIIPOTHBIICHNE BemlecTBa. 3akoH Owma mis ydacTka memu. llocienmoBaTensHOE W MapaulebHOE COCOMHEHHE
MIPOBOJIHHUKOB.

PaboTta ¥ MOIIHOCTE 3JEKTpHUECKOro ToKa. 3akoH J[koyms—JIeHna. DeKTpudecKue enu U MOTpeOuTenn
AJIEKTPHYECKON IHEepruH B OBITY. KOopoTKoe 3aMbIKaHme.

IlocTossHHBIE MarsuThl. B3aumoneHCTBUE IMOCTOSHHBIX MAarHUTOB. MarHuTHoe nose. MarHuTHoe mose
3emMin U ero 3HaueHue A KU3HU Ha 3emiie. OnbIT Opcrena. MarHuTHoOe moJie AJIeKTpuieckoro Toka. [lpumenenue
QJIEKTPOMArHUTOB B TeXHHKe. JleHCTBHE MAarHUTHOTO TONSI Ha TPOBOAHHK C TOKOM. OJEKTPOIBHUraTeIh
ITOCTOSTHHOTO TOKa. MICIIonb30BaHme AIeKTPOABUTATENICH B TEXHIUECKUX YCTPOMCTBAaX U Ha TPAHCIIOPTE.

Onbitel Dapajes. SBnenue 3nekTpoMarautHor uHayKud. [Ipasuno Jlenma. Dnekrporeneparop. CriocoObt
TTOTyYSHHS HJIEKTPHUYCCKON SHEPTHH. JJICKTPOCTAHIINN Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

DnexTpu3anus Tel.

JIBa poja SIEKTPUUCCKUX 3apsIIOB M B3aUMOJICHCTBUE 3aPSKCHHBIX TEI.

YeTpoiCcTBO U AEHCTBHE 3IEKTPOCKOA.

OnexTpocTaTHyecKasi HHAYKIHUS.

3aKOH COXpAHCHUS dJICKTPUICCKUX 3aPsI0B.

[IpoBOIHUKY U JUIICKTPUKH.

MonennpoBaHu€e CHIIOBBIX JIHHUH 3JIEKTPHUIECKOTO TOJIS.

HcToyHMKH MOCTOSTHHOTO TOKA.

JefcTBuUs 371EeKTPUUECKOr0 TOKa.

DNEeKTPUIECKUi TOK B JKAIKOCTH.

T"a3oBblli pa3ps.

H3MmepeHue CHiThl TOKa aMIIepMETPOM.

H3mepeHne 3IeKTPUIecKOT0 HAPSHKEHHS BOIBTMETPOM.

Peocrtar u Mara3uH conpoTUBJICHUI.

B3aumoelicTBIE MOCTOSIHHBIX MarHUTOB.

MonennpoBaHre HEBO3MOKHOCTH Pa3JIeIICHHsS MTOIFOCOB MarHUTA.

MonenupoBaHie MarHUTHBIX TOJIEH TIOCTOSHHBIX MarHUTOB.

OmnsIT OpcTena.

MarHuTHOE I0JIe TOKa. DIICKTPOMAarHHT.

JeiicTBUE MAarHUTHOTO MOJI HA TIPOBOJIHUK C TOKOM.

DNEeKTPOABUTATENh TTOCTOSIHHOTO TOKA.

HccnenoBanue sBICHUS IICKTPOMATHUTHOW WHITYKITHH.

OmnsiTer apagest.

3aBHCHMOCTD HANIPABICHISI MHAYKIIMOHHOTO TOKA OT YCJIOBHUI €0 BOSHUKHOBEHHS.

25. DIeKTporeHepaTop MOCTOSHHOTO TOKA.

Jabopamopuvie pabomul u onvimel.

OnBITH TI0 HAOMIOIEHHUIO MEKTPH3AINHN TeT HHAYKINEH U IPH COPHUKOCHOBEHHU.

Hccnenoranue ASUCTBHS AIEKTPHUCSCKOTO MOJISI HA TIPOBOAHUKA U TUJICKTPUKH.

COopxka u mpoBepKa padOTHI AIEKTPUICCKOH IIEMH MIOCTOSHHOTO TOKA.

W3mepeHne u peryInpoBaHNe CHJIBI TOKA.

M3mepeHue u peryiampoBaHue HapsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, WAYIIETO YEpe3 PE3HCTOP, OT COMPOTHBIICHUS PE3UCTOpPA H

HaNPsDKCHUS Ha PE3UCTOpE.

7. OmbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTD 3JIEKTPUIECKOTO COPOTUBIICHHUS IPOBOAHUKA OT €TO0 JIUHBL,
TJIONIA/IM TIOTIEPEYHOT0 CEUCHUS U MaTepuana.

8. TIpoBepka mpaBmia CI0KECHHUS HAPSDKEHHUH MIPU TIOCIIEIOBATEIIEHOM COSIMHEHUH BYX PE3UCTOPOB.

9. TIlpoBepka mpaBuia UL CHIIBI TOKA MTPH apaJIeIbHOM COSAMHEHIH PE3HUCTOPOB.

10. Omnpenesnenue padbOTHI JCKTPUUCCKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. Omnpenenenue MOITHOCTH MIMEKTPHYECKOTO TOKA, BBIICISACMON Ha PE3UCTOPE.
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12. UccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO Yepe3 JIAMIIOUKY, OT HANPSDKEHUST Ha HE.

13. Omnpenenenue KIIJI narpeBaTens.

14. UccnegoBanne MarHUTHOTO B3aUMOAEHCTBHS ITOCTOSIHHBIX MATHUTOB.

15. M3yuyeHre MarHUTHOTO ITOJIS TIOCTOSHHBIX MATHUTOB IPU MX OOBEIMHECHUH U Pa3/CIICHHUH.

16. HccnenoBanue NeHCTBUS 3JEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

17. OmubITHI, TEMOHCTPUPYIOMIAE 3aBHCHMOCTH CHJIBI B3aMMOACHUCTBHUS KATYIIKH C TOKOM M MarHuTa OT
CHJIBI TOKA U HAIIPaBJICHHUS TOKA B KaTYIIIKe.

18. N3ydenue neiicTBUsI MArHUTHOIO TOJISL HA TPOBOJIHUK C TOKOM.

19. KoHucTpymnpoBaHue U U3ydeHHE PaOOTHI NIEKTPOIBATATEIS.

20. Msmepenune KI1]] anekTpoaBuraTenbHOM YCTAHOBKH.

21. OmpITBl MO HCCIEJAOBAHUIO SIBICHUSA OJEKTPOMArHUTHOM WHAYKUMHU: HCCIEIOBAaHUE H3MEHEHUI

3HA4YEHHs U HalpaBJICHNS! HHAYKIIMOHHOTO TOKA.
9 KIIACC

Pa3nen 8. Mexanu4yeckne siBJICHHUS.

Mexanndeckoe IBIKeHHE. MarepuanbpHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh MEXaHHIECKOTO
IBIDKEeHUs. PaBHOMepHOe mpsiMonuHeiiHOoe ABrbkeHue. HepaBHOMepHOEe mpsMonuHelHoe aBrmxkeHne. CpemHss u
MTCHOBEHHAs CKOPOCTh Tejla IPU HEPaBHOMEPHOM JIBUKEHUU.

Yckopenne. PaBHoyckopenHoe npsimonmHeliHoe nBiskeHne. CBoboaaoe nanenne. Onbiter ammes.

PaBHOMEpHOE ABMKEHHE TIO OKpYX)HOCTH. [lepuon u yactora obpameHus. JInHeiHast 1 yrioBas CKOPOCTH.
LenTpocTpeMuTenpHOE YCKOPEHHE.

Ilepaeiit 3axon HetotoHa. Bropoii 3akon Hetotona. Tpetuii 3akon HetoToHa. [IpuHIun cynepno3uumuu cuil.

Cuna ynpyroctu. 3akon ['yka. Cuna TpeHMs: cuila TPEHHs CKOJIBKEHHSI, CUJIa TPEHHS TIOKOS, JPYTHE BHUIBI
TPEHHUS.

Cunia TSOHKECTH M 3aKOH BCEMHMPHOTO TSATOTEHMs. YCKOpPEHHE CBOOOAHOTO MajeHus. J[BHKEHHE IUIaHeT
Bokpyr Connia. [Tepsast kocmudeckas ckopocTs. HeBecoMOCTh 1 TeperpysKy.

PaBHOBecHe MaTepuanbHON TOUYKU. AOGCOMIOTHO TBEPAOE Telo. PaBHOBecHe TBEPIOTO Tema ¢ 3aKPEIUIEHHOM
OCBIO BpaleHus. MoMeHT cuibl. LIeHTp TshkecTH.

WUmnynec Tenma. M3Menenme wummynbca. VMImysnbe cutbl. 3aKOH COXpaHEHHs HMITyJbca. PeakTHBHOE
JBU)KEHUE.

Mexanndeckast padoTa U MOITHOCTb. PaboTa cui TspkecTH, ynpyroctu, TpeHus. CBsi3b SHEpru U paboThL.
IloTreHnuanbpHas 3Heprus Tena, HOAHATOrO HaJl MOBEPXHOCTBIO 3eMiIH. IloTeHInanbHas YHEPIUs CKATOM IPY>KUHBIL.
Kunernueckas sueprust. Teopema 0 KHHETHYIECKOH SHEPrUX. 3aKOH COXPAaHCHHUS MEXaHMUECKOW DHEPTUH.

Hemoncmpayuu.

Habronenne MexaHH4ecKOro ABM)KEHHS Tella OTHOCHTENIFHO pa3HbIX TEJI OTCUETa.

CpaBHEeHHE ITyTeH U TPAEKTOPUIl IBIKEHUS OHOTO M TOTO XK€ TeJa OTHOCHTENIFHO Pa3HbIX TEN OTCUETA.
W3MmepeHne CKOPOCTH U YCKOPEHHSI MIPSIMOJINHEHHOTO TBIKEHUSL.

HccnenoBanue NpU3HAKOB PaBHOYCKOPEHHOTO JBIDKEHUSL.

Hab:ronenne nBrKeHns Tena 1Mo OKpYy>KHOCTH.

A e

HabmofneHne MexXaHWYECKHMX SIBJIICHHH, NPOMCXOISMIIUMX B cucreMe oTcuéra «Temexka» npu e
PaBHOMEPHOM M YCKOPEHHOM JIBUKEHHH OTHOCHUTENILHO KaOMHETa (DH3HKH.

7. 3aBHCHMOCTbH YCKOPEHHS TeJa OT MacChl Tella U IeHCTBYIONIEH HAa HEro CHIIBL.

8. Habmonenne paBeHCTBa CHUI IPH B3aNMOACHCTBIH Tell.

9. H3meHeHue Beca Tea MPU YCKOPEHHOM JBHKCHUU.

10. Ilepenava ummysbca NpH B3aUMOACHCTBUHU TEIL.

11. TIpeoOpazoBaHHS SHEPTUH P B3ANMOICHCTBHIH TEIl.

12. CoxpaHeHHe UMITyJIbca IIPU HEYIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHHe UMITyJIbCa TIPH A0COTIOTHO YIIPYTOM B3aMMOJICHCTBHH.

14. HaGmroneHne peakTUBHOTO ABIKCHHS.

15. CoxpaHeHue MEXaHUYECKOW YHEPTHH MPU CBOOOIHOM IaICHUH.

16. CoxpaHeHHe MEXaHHUECKOW IHEPTUU NPH JBIXKEHUH TeJa MO JeHCTBUEM NPYKUHBL.

Jabopamopnvie pabomut u onvimel.

1. KoncTpynpoBaHue TpakTa Al pa3srOHAa W JANbHEHIIEr0 PaBHOMEPHOTO [BIDKCHMS IIapUKa HWIIN
TEJEKKH.
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11.

OmnpeneneHne cpegHed CKOPOCTH CKOJIBKEHHMs Opycka WM MABWXKEHHUsI LIapuKa IO HaKJIOHHOM
IUIOCKOCTH.

OrmpezeneHne yCKOpEeHHs Tella IPH PaBHOYCKOPEHHOM ABM)KSHUH 1O HAKJIOHHOW IIIIOCKOCTH.
HccnenoBanre 3aBHCUMOCTH IIyTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBM)KEHMH 0€3 HadalibHOM
CKOPOCTH.

[IpoBepka rHNOTE3BI: €CIU TPU PAaBHOYCKOPEHHOM IIBIDKEHHHU 0e3 HayajabHOH CKOPOCTH IYTH OTHOCSTCS
KakK psag HEYETHBIX YHUCEJI, TO COOTBECTCTBYIOIIHNE IMTPOMEKYTKH BPEMCHU OJIUHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHHS CKOJIBKEHUSI OT CHIIBI HOPMAJIBHOTO JIABIICHHSI.
Onpeneneane K03QHUIIHMCHTA TPEHUS CKOIBKECHUS.

Onpenenenne KECTKOCTH NPY>KUHBL

Omnpenenenne pabOTHl CHJIBI TPEHHS IPH PaBHOMEPHOM JIBIDKEHMH Tejla 10 T'OPU30HTAJIBHOM
MIOBEPXHOCTH.

Omnpenenenne paboTHl CHIIBI YIPYTOCTH INPU IMOABEME Ipy3a € HCIOIB30BAHHEM HEMOABM)KHOTO H
HOABHXHOTO OJIOKOB.

WzyueHne 3akoHa COXpaHEHHUS SHEPTUHL.

Pasznen 9. Mexanndeckue Ko1e0aHus M BOJTHBI.
KonebarensHoe nBmxeHne. OCHOBHBIE XapaKTePUCTUKH KoJieOaHWI: IMEpHoA, dYacToTa, aMIUINTYJA.
MaremaTiuueckuii ¥ IpY>XHUHHBII MasTHUKY. [IpeBpalienne sHepriuy IpHu KoJiebaTeIbHOM JIBHKEHHH.

3aryxatomue KoseOaHus. BuiHyXIneHHbIe KoseOaHus. Pe3onanc. Mexanmueckue BonHBL CBoOCTBa
MEXaHNYECKUX BONH. [IpomonbHbIE M TONEpedHble BOJHBI. J[IMHA BOJHBI M CKOPOCTh €€ pPaclpOCTPAHCHHS.
MexaHnueckue BOJIHBI B TBEPJOM Telle, celicMUYecKre BOTHBI.

3BykK. I'/poMKOCTB 3ByKa M BbIcOTa TOHA. OTpakeHHe 3ByKa. MIH(PPpa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

1. HaOnronenue konebaHuii TeN MO ASHCTBUEM CHIIBI TSHXKECTH U CHIIBI YIIPYTOCTH.

2. Habmronenue xonebaHuii Tpy3a Ha HUTH U Ha MIPYKUHE.

3. HaGmoneHne BHIHYKICHHBIX KOJIeOaHM 1 pe30HaHCca.

4. PacnpocTpaHeHHEe IPOIOJIBHBIX U HONEPEYHbIX BOJIH (Ha MOJIENH).

5. HaOmroneHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI.

6. AKYCTHYECKHU pe30oHaHC.

Jlabopamopnsie pabomoul u onvimel.

1. OmnpenesneHue YaCTOTHI U MEPUOJIa KOJIcOaHMI MATEMAaTHUECKOTO MasITHUKA.,

2. OmnpexeneHue 4acTOTHI U ITEpHOAA KoJeOaHUi Py>KUHHOTO MasTHHKA.

3. HccnenoBanue 3aBUCMMOCTH Neproa KoJaeOaHNi MOJBEIICHHOTO K HUTH TPy3a OT AJIMHBI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH IepHoJia KOJIeOaHUH MPY)KWHHOTO MasTHUKA OT Macchl Ipy3a.

5. TlpoBepka He3aBHCHUMOCTH Ieproa KojeOaHuii rpy3a, MOJIBEIICHHOT0 K HUTH, OT MacChl Ipy3a.

6. OmnbITHI, AEMOHCTPHUPYIOIINE 3aBUCHMOCTh NTEpHOa KoIeOaH!il IPYKNHHOTO MasiTHUKA OT MacChl Ipy3a
1 ’KECTKOCTU NPY>KUHBI.

7. W3mepeHne yCKOpEHUS CBOOOIHOTO MaJICHUS.

Paznen 10. DiieKTpOMArHUTHOE 110J1€ M 3JIEKTPOMATHUTHbIE BOJIHBI.
OJNeKTPOMarHuTHOE IoJe. OJIEKTPOMarHuTHbIe BOJHBL. CBOMcTBa 31MEKTPOMAarHUTHbIX BoiH. Illkana
3IEKTPOMArHUTHBIX BOJH. VICIOIb30BaHUE 3I€KTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBSI3H.

OnexkTpoMarHuTHas npupona ceera. CkopocTs cBera. BoaHOBBIE CBOWCTBA CBETa.

JHemoncmpayuu.

1.

2.

Jlabopamopnusie pabomsl u onvimbol.

1.

Pa3nen 11. CBeToBLI€ SIBJICHHS.

Jlyaesast moznens cBera. Mcrounnku cBeta. [IpsamonmueiiHoe pacripoctpanenue cBera. 3atMenust CoimHua u
Jlynsl. Otpaxkenne cBeta. [lmockoe 3epkano. 3aKOH OTpaKEHHUS CBETA.

IIpenomienue cBeTa. 3akoH MmpenoMieHus cBeta. [lomHOe BHyTpeHHee oTpakeHHue cBeTa. Vcmonb3oBaHME
MIOJTHOTO BHYTPEHHETO OTPAXXECHUS B ONITHYECKNX CBETOBO/IAX.

Jlmaza. Xonx mydeir B nmuH3e. OnrTmdeckas cucteMa (oToammapara, MAKPOCKOIIA M TeJeckoma. [1a3 kak
onTH4ecKas cucremMa. bian3opykocTs U 1anbHO30PKOCTb.

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.
BoiHOBEIE CBOWCTBA CBETA.

W3yueHne cBOWCTB AIIEKTPOMArHUTHBIX BOJIH C MOMOLIBIO MOOMIIBHOTO Tene(oHa.



CBCTaA.

Paznoxenune Genoro ceera B crekTp. OmbiTel HploToHa. CrokeHHe CHEKTpajbHBIX IBEeTOB. [lucnepcus

JHemoncmpayuu.

IIpsimonuHEHOE PACIIPOCTPAHEHHE CBETA.

OtpaxeHue cBerTa.

[Nomy4enne n300pakeHNni B INIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.

IIpenomnenue caera.

OnTHuecKil CBETOBO.

Xon ydeilt B coOuparomieii JIuH3e.

Xop tyuel B paccenBaroniei JIMH3e.

[MomyueHne n300paXkeHnit ¢ MOMOIIBIO JTHH3.

9. TlpuHumn nedcTBus GoToanmapaTa, MUKPOCKOIA U TEJIECKONa.

10. Mopuens riaza.

11. PasnokeHue 6esIoro cBeTa B CIEKTP.

12. Tloxyuenue Oestoro cBera Ipy CI0KEHUH CBETa Pa3HBIX L{BETOB.

Jlabopamopnusie pabomsl u onvimol.

1. HccnenoBaHue 3aBUCHMOCTH YIJIa OTPAXXEHUS CBETOBOTO JIyda OT YIJIa MMaJeHHUs.

2. H3yueHne xapakTepHCTHK N300paKEHMS IPEIMETa B TUIOCKOM 3epKaJle.

3. MHccnenoBanme 3aBHCMMOCTH YIila IIPEIOMIICHHS CBETOBOIO JIyda OT yIJIa ITafeHUs Ha TpaHHLE
«BO3IYX—CTEKIIOM.

[MonyueHne n300paskeHNnit ¢ TOMOIIBI0 COOMPAOIIEH JINH3HI.

Omnpenenenne GoKyCHOTO PaCCTOSIHUS M ONTHYECKOW CHIIBI COOMPArOIel JINH3HI.

OnBITH IO Pa3IOXKEHUIO OETIOT0 CBETa B CIIEKTP.

OTMBITE IO BOCIIpUATHIO IBETA MPEAMETOB IIPHU UX HaGJ’I}O[[eHI/II/I 4€pe3 IBECTOBLIC q)HHprbI
Pa3z[e.11 12. KBaHTOBBIE SIBJIEHHS.

OmnsiTel Peszepdopaa u mraneTapHast Mozensb aroma. Moaens aroma bopa. Vcmyckanune u moriomeHne ceera
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atomoM. KBaHThI. JInHE9aThIe CIIEKTPHI.

Pa)lI/IOElKTI/IBHOCTB. AJ'II)(i)a, Oera- u raMMa-u3jayucHus. CTpOCHI/Ie ATOMHOTO dAapa. HyKHOHHaH MOACIIb

ATOMHOTO sApa. H3oTomsl. Pa,III/IoaKTI/IBHBIe IpeBpalICHUA. Hepno;[ nojypacmnazaa arTOMHBIX SAJACP.

SnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apsI0BOTO M MAaCCOBOTO YHCEN. DHEPrHsl CBSI3UM aTOMHBIX SZEP.

CBsI3b MacChl U OHCPIruu. PeaKHI/II/I CHUHTE3a U ACJICHUSA AEP. Hcrounuku OHEprun COJ'IHHa U 3BE3].

Snepnast sHepreTuka. J{eficTBUS paJoaKTUBHBIX U3JTy4eHUI Ha KUBBIE OPTaHU3MBI.
Jemoncmpayuu.

CHeKprI H3JIYYCHUS U IIOTJIOMICHUA.

CrexTpsl pa3JInuHbIX Ta30B.

Criextp Bozopoa.

HaOnronenue tpexoB B kamepe Buibcona.

Pabota cuérunka HOHM3NPYIONIINX M3ITYYECHHH.

Perncrpanus n3mydeHus IPUPOJHBIX MUHEPAJIOB M IPOIYKTOB.

JIaﬁopamopnbte padomsl u onvimol.

1. HaOxroneHue CIUTONIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITyYECHUSI.

2. MHccnenoBaHue TPEKOB: U3MEPEHHE SHEPTHU YaCTHUIIBI IT0 TOPMO3HOMY ITyTH (110 poTorpadusim).
3. H3mepeHne pagroakTHBHOTO (OHA.

IToBTOPHTEILHO-0000 A0 M MOAYJIb.

[ToBTOpHTENEHO-0000IIAIOIINI MOYJb IpEeIHA3HAYEH JUIS CHCTEMaTH3alUH W 000OIIEHHs MPEAMETHOTO

R

COZICpPKaHMS M OIBITA JACATEIBHOCTH, HMPHOOPETEHHOTO MpPH M3YYEHHHM BCETO Kypca (M3UKH, a TaKXKe It

MOATOTOBKY K OCHOBHOMY T'OCY/IapCTBEHHOMY dK3aMeHY M0 (DU3UKe Ui 00YUaIOINXCsl, BHIOPABIINX ATOT y4eOHBIN
npeaMer.

HpI/I HU3YyYCHUHN HAHHOI'0 MOAYJA PCATM3YHOTCd U CUCTECMATU3ZUPYIOTCA BUABI ACATCIBHOCTH, Ha OCHOBC

KOTOPBIX O0ECIeYnBaeTCs JOCTIDKEHHE MPEIMETHBIX M METANPEIMETHBIX IUIAaHUPYEMBIX Pe3yJbTaTOB OOydUeHMUs,
(hopMHUpyeTCcsl €CTECTBCHHOHAYYHAs TPAMOTHOCTD: OCBOCHHE HAYYHBIX METOJIOB UCCIICIOBAHMS SIBICHUN PUPOIBI U
TEXHUKH, OBIIAJICHUEC YMEHHUSIMA OOBSICHSITH (PH3MUCCKUE SIBIICHUS, PHMEHSS MTOyYCHHBIC 3HAHUS, PEIIaTh 3a1auHu,
B TOM YHCJI€ Ka9eCTBEHHBIE U IKCIIEPIMEHTAIFHBIC.

IIpuHIMNUANBHO JEATENBHOCTHBI XapakTep JaHHOTO pasfena peanusyercs 3a Cc4yéT TOoro, 4To

06yqa10mnec>1 BBITIOJHAIOT 3a/1aHU, B KOTOPbIX UM IPEAJIaracTcs:



Ha OCHOBC MOJIYUYCHHBIX 3HAHUI pacro3HaBaTb U HAy4YHO 00BIACHATE (1)1431/1%01(1/1(3 SIBJICHUA B oxpyma}omeﬁ
npupoae u HOBCGHHGBHOﬁ JKHU3HU,
HCIIOJIB30BAaTh HAYYHBIE METOAbI UCCICAOBAHNSA (1)I/ISI/I‘JCCKI/IX HBHCHI/Iﬁ, B TOM YHCJIC IJIA IIPOBEPKU I'MIIOTE3 U
TMOJIYUYCHUA TCOPECTUICCKUX BBIBOIOB,
OOBSICHITE HAay4YHbIE OCHOBbLI Hanbojee BaXKHBIX HOCTI/I)KCHI/Iﬁ COBPEMCHHBIX TGXHOHOFI/Iﬁ, Harpumep,
TIPAKTUIECKOTr0 UCIIOJIB30BAHUSA PA3JINYHBIX NCTOYHUKOB DHEPTUH Ha OCHOBE 3aKOHA NPEBPAIICHUA U COXPAaHCHUA
BCE€X U3BECTHBIX BUJOB OHEPIrUH.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUSA IIPOTPAMMBI IIO ®U3UKE HA YPOBHE
OCHOBHOT'O OBIIETO OBPA3OBAHUA

H3y4yenue (Hu3MKK Ha ypOBHE OCHOBHOI'O OOLIEr0 0Opa30BaHMsI HAIPABJICHO HA JIOCTHIKCHUE JIMYHOCTHBIX,
METaIpeAMETHBIX U NPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTAaTOB.
B pesymnpraTe m3ydeHus (M3MKA Ha YPOBHE OCHOBHOTO 00miero obpasoBaHus y oOydaromierocss OymyT

c(hOpPMHUPOBAHBI CIICAYIOIINE THYHOCTHBIC PE3YJIbTAThI B YACTH:

e 1) maTpHOTHYECKOr0 BOCIINTAHUS:

e - [IPOSIBJICHWE MHTEPEca K HICTOPHU M COBPEMEHHOMY COCTOSIHUIO POCCHHUCKON (U3NIECKON HAYKH;

® - [ICHHOCTHOE OTHOIICHHE K JTIOCTHXCHUSAM POCCHICKUX YUEHBIX-(PH3UKOB;

e 2) rpa:kJaHCKOr0 M AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

® - TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXIEHHWH OOIIECTBEHHO 3HAYMMBIX W O3THYECKHX MpoOIeMm,
CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHNUEM JOCTIDKEHUN (PU3HKH;

L4 - OCO3HAaHUEC BaXKHOCTU MOPAJIbHO-3TUYCCKUX IMTPUHIUIIOB B ACATCIILHOCTU ylléHOl"O;

e  3)3CTeTHYECKOr0 BOCIIMTAHMS:

e - BOCIpPHUATHE SCTETHYECKUX KadecTB (HU3MUECKOM HayKH: €€ TapMOHWYHOTO IIOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

¢ 4) HEHHOCTH HAYYHOI0 MO3HAHUA:

e - OCO3HaHHE IIEHHOCTH (PU3NYECKONH HAyKHW KaK MOIIHOTO MHCTPYMCHTA IO3HAHWS MHpPA, OCHOBBI PA3BHUTHS
TEXHOJIOTUH, BAXKHEHIIEH COCTABJISIOIIEH KyJIbTYPbI;

e - pa3BHUTHE HayYHOH JIFOO03HATEIHLHOCTH, HHTEPECA K HCCIIE0BATEIILCKON JIESITEIbHOCTH;

e 5) popmupoBaHus KyJbTYPbI 310POBbSI U IMOLMOHAJIBHOI0 0JIArONOJIyYHUs:

® - OCO3HAHUE LIEHHOCTH O€30MacHOro oOpa3a >KU3HH B COBPEMEHHOM TEXHOJIOIMYECKOM MHPE, Ba)KHOCTH
npaBu 0E30IaCHOTO MOBE/ICHHS HA TPAHCIIOPTE, Ha JIOPOrax, C JIEKTPUYECKHM M TEIUIOBBIM 000pYOBaHUEM
B JIOMAIIIHUX YCIJIOBUSIX;

e - c(hopMHPOBAHHOCTH HABBIKA Pe(IIEKCUH, IPU3HAHUE CBOETO IPaBa Ha OMIMOKY M TaKOTO e MpaBa y APYroro
YeJIOBEKa;

e 6) TPyAOBOr0 BOCIIUTAHUS:

e - aKTHBHOE y4YacTHE B PEUICHHM TNPAKTHYECKHX 3amad (B paMKax CeMbH, 00pa30BaTEIbHONW OpraHU3alNH,
ropojia, Kpasi) TEXHOJOTMYEeCKOW M COIMAILHON HANpaBiIeHHOCTH, TPEOYIOUMX B TOM 4HUCIe M (HU3MUECKUX
3HAHUK;

® - HHTEpEC K MIPAKTHYECKOMY M3YyUeHHIO Ipoeccuil, CBI3aHHBIX C (PU3NKOH;

e  7) 3KOJIOTHY€CKOTr0 BOCIIMTAHMSI:

e - OpUEHTalMs Ha NpHUMEHeHHe (PU3UUECKMX 3HAHWH Ui PElIeHHs 3ajad B 00JacTH OKpY’KalolleH cpeipl,
TUTAHUPOBAHMS TTOCTYITKOB M OIIEHKH MX BO3MOXKHBIX TIOCIIEICTBHH JUTS OKPY’KaIOIIEeH Cpeabl;

e - OCO3HAHHE IT0OATBHOTO XapaKTepa IKOIOTHUECKHUX MTPOOIEM U IMyTel UX PELICHUs;

e 8) azanTanuM K H3MEHSIOIMMCS YCJIOBHAM COMMAILHON U IPUPOTHOI Cpeabl:

e - moTpeOHOCTP BO B3aMMOJCHWCTBMM TIPH BBHIITOJHEHHHM HCCIENOBAaHWH M TPOEKTOB  (U3MUECKOH
HANpaBIEHHOCTH, OTKPBITOCTD OMBITY M 3HAHUAM JPYTHX;

® - [IOBBILIECHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 NIPAKTUUYECKYIO 1EATEIbHOCTD;

e - noTpeOHOCTH B ()OPMUPOBAHUH HOBBIX 3HAHMH, B TOM 4HCie (HOPMYJIUPOBATH WJCH, TIOHATHUS, THIIOTE3BI O
(hm3nyeckux 0ObeKTaxX U ABICHUAX;

e - 0co3HaHUE Ae(UINUTOB COOCTBEHHBIX 3HAHUII U KOMIIETEHTHOCTEH B 00J1acTh pU3nKy;

® - [UIAHMPOBAHME CBOETO Pa3BUTHUS B IPUOOPETEHNH HOBBIX (DPM3MUECKHUX 3HAHWH;

e - CTpEMJICHHE aHAJIM3MPOBATh M BBIBIATH B3aHMMOCBS3M MPUPOJIBI, OOIIECTBA M IKOHOMHKH, B TOM YHCIE C

HCTIONB30BaHUEM (DPU3NYECKUX 3HAHU;
® - OILICHKA CBOUX JCHCTBHUII C y4ETOM BIIMSHUS Ha OKPYIKAFOLIYIO CPEY, BO3MOXKHBIX INIOOAJIBHBIX [TOCIEACTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynprare ocBoeHMS TporpaMMbl M0 (H3MKE Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHA Yy
oOyuwatomerocss OyayT chOpMHUPOBAaHBI MeTampeAMeTHble pPe3yJbTaThl, BKIIOYAIOINE I103HABATEIbHBIC
YHUBEpCaJIbHbIe yueOHblE JEHCTBUS, KOMMYHHUKAaTHBHBIE YHUBEpCAIbHBIE Y4YEOHbBIC NEHCTBHS, PEryJISITHBHBIE
YHUBEpCaJIbHbIE y4eOHbIC eHCTBUSI.



Ilo3HaBaTe/IbHbIEC YHUBEpPCAIbHbIE YueOHbIe JeHCTBUS

Bba3oBble Jjornyeckue aeiicTBus:

BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKH O0BEKTOB (SBICHUH);

yCTaHABIMBATb CYLIECTBEHHBIN MPU3HAK KJIacCH()UKALNK, OCHOBAHUS I 000OIICHHUS U CPAaBHEHHS;
BBISIBJIATh 3aKOHOMEPHOCTH M IPOTHBOPEYHMS] B PacCMaTpUBAeMBbIX (aKTax, JaHHBIX M HaOJIOACHHSIX,
OTHOCSIIUXCS K (PU3HYECKUM SIBJICHUSIM;

BBISBIISITE NPHYMHHO-CIICICTBEHHBIC CBSI3M MPU M3YYeHNUH (PU3MYECKUX SIBJICHUH M IPOLECCOB, AENATh
BBIBOJIBI C HCIIOJIb30BAaHUEM JACAYKTHBHBIX U WHIYKTUBHBIX YMO3AKIIOYCHUH, BBIIBUTATh THUIIOTE3BI O
B3aUMOCBSI3SIX (PU3NYECKUX BEIHMYMH;

CaMOCTOSTENILHO BBIOMPATh CIIOCO0 penieHus y4eOHOW (u3nueckod 3aiadu (CpaBHEHHE HECKOJBKUX
BapMaHTOB pEIICHUS, BHIOOp Hambojee IOAXOMALNIEro C Y4YETOM CaMOCTOATEIBHO BBIEICHHBIX
KPHUTEPHEB).

ba3oBble Hcciie0BaTeILCKHE A€ CTBUA:

HCTIOIB30BaTh BOIIPOCHI KaK MCCIIEI0BATENbCKUN HHCTPYMEHT TIO3HAHUS;

MPOBOJIUTH 1O CaMOCTOSITEIFHO COCTABJICHHOMY IUIAHY OIIBIT, HECJIOXKHBIA (PU3UUECKHN DKCIIEPUMEHT,
HeOoJIbII0e HCCIIeIOBaHUE (PU3UIECKOTO SIBICHHUS;

OIICHUBATh HA MPUMEHUMOCTh ¥ JOCTOBEPHOCTH WH(POPMAIINIO, TOTYUCHHYIO B XO€ MCCIEIOBAHUS WIIN
9KCIIEPUMEHTA,

CaMOCTOSATENLHO (hOPMYJIMPOBATh 00OOIIEHUS U BBIBOABI IO pe3ysbTaraM MpPOBEAEHHOI0 HaOII0eHuS,
OTIBITA, FICCIICIOBAHUS;

MIPOTHO3MPOBATh BO3MOXKHOE JaibHEHIee pa3BUTHE (PH3MUECKUX IPOIECCOB, a TaKXKe BBIIBUTATH
MPEANOI0KEHHs 00 X Pa3BUTHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pabora c undopmanueii:

NPUMEHATh Pa3INYHble METOABI, HHCTPYMEHTHl M 3alpochl IPH NMOMCKE M 0TOOpe MH(OPMALMH HIH
JIAHHBIX C YUETOM NpeaIoKeHHOH yueOHOi hu3nueckoit 3aqaum;

aHAJIM3MPOBaTh, CHCTEMATH3UPOBAaTh M MHTEPIPETHPOBATh MH(OPMALMIO PA3IMYHBIX BHIOB U (HOpM
HpeCTaBICHUS;

CaMOCTOSITENIHO BHIOMPATh ONTUMAJbHYIO (OpPMY TMpeICcTaBieHHs MH(OOPMALUH M HLIIOCTPHUPOBATH
pernraeMsble 3a/1aui HECJIOKHBIMU CXeMaMH, JHarpaMMaMH, HHOH rpaMKoN M MX KOMOWHAIIUSIMU.

KoMMyHUKaTHBHbIE YHUBepCcAJbHbIe y4eOHble AeiicTBUS:

B Xxozle 00CykIeHHs1 ydeOHOTr0 Marepuayia, pe3yJbTaToB J1a0OpaTOPHBIX pabOT W MPOEKTOB 3a/1aBaTh
BOIIPOCHI 110 CYHIECTBY O0CY’KIaeMOi TEeMbI U BBICKa3bIBaTh HJIEH, HAllEICHHbIC HA PEIICHHUE 33/1a4u U
rmoiiep KaHue 0IaroxenaTeIbHOCTH OOIICHNUS;

COIIOCTABJISITH CBOM CYXKIIEHHS C CY)KICHUSIMHU JPYTUX YYaCTHUKOB JTHAIora, OOHAPYKHUBATh Pa3Indne U
CXOJICTBO MO3HIIUM;

BBIPa)KaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MICHMCHHBIX TEKCTaX;

MyONWYHO TIPENCTABIATH PE3yNbTATHl  BHIIONHEHHOTO  (M3MYECKOTO OmbITa  (IKCIIEPHMEHTA,
UCCJIeIOBaHMs, TPOEKTA);

MOHUMATh W HWCIOJb30BaTh MPEUMYIICCTBA KOMAHIHON M WHIUBHUIYaTbHON pa0OTBHl MpPU PEIICHUU
KOHKPETHOU (pU3UIECKOH POOIEMEI;

IMpUHUMATb IEIN COBMECTHOM ACATCIIBHOCTH, OPraHU30BbIBATH HeﬁCTBHH no eé JOCTHXKCHUIO:
pacrpeniensiTe poiH, 0OCYXIaTh HPOLECCHl M PE3yJIbTaThl COBMECTHOH paboThl, 0000IIaTh MHEHUS
HECKOJIBKUX JTFOJICH;

BBINIOJIHATH CBOIO 4acTh pabOTHI, JOCTHrasi KauyeCTBEHHOTO pPEe3ylbTaTa IO CBOEMY HANpaBIICHUIO U
KOOPJAUHUPYSI CBOU JICHCTBUS C PYTUMH YWICHAMH KOMaHIBI;

OIICHMBATh KAaueCTBO CBOETO BKIaJa B OOMMHA TPOAYKT TIO KPHUTCPHSM, CAMOCTOSTCIHHO
c(hOpMyIHPOBaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHBIC yHHBepcalbHbIe y4eOHbIe e CTBHS

Camoopranuzanus:



BBISBJIATH TPOOJIEMbI B JKM3HEHHBIX M YYEOHBIX CHUTyalusiX, TPeOYIOIMX Ui pelieHHs (QU3MUECKUX
3HAHUH;

OPHEHTHPOBATHCS B PA3IMYHBIX TOAXOAAX MIPUHITUS PEIICHNH (MHINBUIYAIbHOE, IPUHSITHE PELICHUS B
rpymne, IpUHITHE PelIeHUH rpynnoi);

CaMOCTOSITENIbHO COCTAaBIJISITh AJITOPUTM pEIIeHUS (HU3WYECKOW 3aJadd WIM TUIaHA HCCIEAOBAHUS C
y4€TOM HMEIOIINXCSI PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh MpeAaracMble
BAapUaHTHI PELICHMUI];

JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPO.ﬂb, IMOIHOHAJILHBII HHTE/IJIEKT:

JlaBaTh aJCKBATHYIO OIICHKY CUTYally U IpeJiaraTh IjaH e€ NU3MEHEHHS,

OOBSCHITH NPUYMHBI JOCTHXKEHHS (HEJOCTHIKEHUS) pPEe3yJIbTaTOB JIESITENbHOCTH, AaBaTh OLCHKY
MPHOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBIIOJHEHHS (PH3MYECKOTO HCCICTOBAHHS
WJIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, NU3MEHMBIINXCS CHUTYallMid, YCTAHOBJICHHBIX OIIMOOK,
BO3HHKIINX TPYTHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3yIbTATA LIEIHU U YCIOBHUSM;

CTaBUTH ce0S Ha MECTO APYIOro YeloBeKa B XOJ€ CIOpa MM JUCKYCCHHM Ha HAy4HYIO TeMy, IOHUMAaTh
MOTUBBI, HAMEPEHUS U JOTUKY APYrOro;

NpU3HaBaTh CBOE MpPaBO Ha OIIMOKY INpU pelleHHH (U3MYECKUX 3afad WiIM B yTBepkKIeHusx Ha
HaY4HBIE TEMBI M TAKOE XK€ ITPABO IPYroro.

IPEJMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 KJjacce INpeJMETHBIC pe3ynibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPa)XaTh
c(OPMHUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHHH:

UCTIONIB30BaTh MOHSTHS: (DU3MUCCKHE W XUMUYECKHE SIBIICHHS, HAONIOJCHUE, SKCIEPHMEHT, MOJEIb,
TUIOTE3a, €AMHHIBI (PU3NYECKUX BEJIWYMH, aTOM, MOJIEKYJa, arperaTtHble COCTOSIHUS BeIeCcTBa
(TBEpHoe, JKkMAKOe, Tra3000pa3HOe), MEXaHWYECKOe IBIKCHHE (paBHOMEpPHOE, HEpaBHOMEpHOE,
NPSMOJIMHEWHOE), TPaeKTOpus, paBHOACHCTBYOHas cwia, aedopmanus (ymnpyras, IUacTHYecKas),
HEBECOMOCTb, COOOIIAIOLINECS COCYIbI;

pasnuuath sBieHus (AudQy3us, TEIIOBOe ABW)KEHHE YacTHIl BELIECTBA, PABHOMEpPHOE IBHXKEHUE,
HEpaBHOMEPHOE JIBIDKEHHE, HHEPIHS, B3aUMO/ICHCTBUE TeJl, PABHOBECHE TBEPIBIX TEN C 3aKPEIUIEHHOM
OCBIO BpAIllEHWs, Meperada AaBIC€HUS TBEPABIMHM TENaMHM, >KUAKOCTSAMH M Ta3aMHu, aTMoc(epHoe
JIaBJieHUE, IJIaBaHHE Tell, NPEBPAILCHUsS MEXaHW4YeCKOW HSHEPruu) IO OIHMCAHUIO WX XapaKTEePHBIX
CBOHCTB ¥ Ha OCHOBE OIIBITOB, IEMOHCTPHPYIOIINX JaHHOE (PU3UUECKOE SIBIICHUE;

pacno3HaBaTh NPOSBICHHE H3YUYCHHBIX (U3MUCCKUX SABICHUH B OKPYXAIOIIEM MHpPE, B TOM YHCIIE
(u3nueckue SBICHHS B IPUPOJIE: TIPUMEPHI IBIKEHHUS C PA3IMYHBIME CKOPOCTSIMHU B KHMBOW U HEKHUBOM
NpUpOJIe, AEHCTBUE CHIIBI TPEHUS B NMPHUPOJE M TEXHHKE, BIUSIHUE aTMOC(EPHOrO AaBJIECHUS Ha KUBOH
OpTaHM3M, IUIABaHWE PHIO, PbIUard B TEJE YeJOBEKa, MPH 3TOM MEPEBOJUTH NMPAKTHUECKYIO 3a7ady B
yueOHYI0, BBIIENISATH CYNIECTBEHHBIE CBOMCTBA (MTPU3HAKK) (U3MYECKUX SIBICHUH;

OIMCHIBATh W3y4YCHHBIC CBOMCTBA Tell W (DU3MUECKHE SIBICHUS, HCIOJB3YS (HU3MYECKUE BEITHYUHEI
(macca, 00b&M, TUIOTHOCTD BEIIECTBA, BPEMS, IIyTh, CKOPOCTh, CPEJHSS CKOPOCTh, CHJIA YIIPYTOCTH, CHJIa
TSDKECTH, BEC Tela, CHJIa TPEHUs], JaBlicHue (TBEPAOTO Tela, KHIKOCTH, Ta3a), BHITAIKHUBAIOIIAs CHIIA,
MeXaHU4YecKasi pabora, MOIIHOCTb, IUIEYO CHIIBI, MOMEHT CHJIbI, KOI(DMHUIMCHT MOJC3HOrO JCHCTBUS
MEXaHN3MOB, KHHETHYECKass M TMOTCHIMalbHas SHEPrHs), NPH ONHCAHWM IPAaBWIFHO TPaKTOBAThH
(u3MUeCKUit CMBICT HCIIOJIB3YEMBIX BEIWYHMH, WX OOO3HAYEHHS W CIUHMIBI (M3MUYECKUX BEIWYMH,
HaxoJMTh (DOPMYJIbI, CBA3BIBAIOIINE AaHHYIO (DU3UUECKYIO BEIMYMHY C IPYTUMH BEJIMYMHAMHM, CTPOUTH
rpa¥Ky U3y4EeHHBIX 3aBUCUMOCTEH (DU3NUECKHUX BEIHYHH;

XapaKTepru30BaTh CBOWCTBA Tell, (PU3NUECKHE SBJICHUS U MIPOLECCHI, HCIONb3Ys MpaBHiIa CIOXKECHUS CHII
(Bmonb oxmHOIM mpsiMoit), 3akoH 'yka, 3akoH Ilackans, 3akoH ApxuMmena, MPaBIJIO paBHOBECHS pbluara
(boxa), «30J70TOE MPABUIIO» MEXAHHWKH, 3aKOH COXPaHEHHs MEXaHWYECKOW SHEPTUH, IPH 3TOM IaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aIMCHIBATh €T0 MaTeMaTHUECKOE BEIPAKEHNE;

OOBACHITH (PU3NUECKUE SBJICHHS, NMPOIECCHl U CBOMCTBA TEI, B TOM YHUCIE U B KOHTEKCTE CHUTyallUH
NPAaKTUKOOPHEHTUPOBAHHOTO  XapakTepa: BbUIBISATH I[PUYMHHO-CIICACTBEHHBIE CBSI3H, CTPOUTH



00bsicCHEeHHE M3 1—2 JIOTMYECKUX IIAroB ¢ ONOpoi Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3NYECKUX SIBICHUH,
(u3MUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemaTs pacu€THbIC 3a4a9u B 1—2 AEHCTBUS, UCHIOIB3YS 3aKOHBI M (POPMYIIBI, CBSI3BIBAIONINE (PU3HUCCKIE
BEIMYMHBI: HAa OCHOBE aHaJlW3a YCJIOBUS 3aJadd 3alUChIBaTh KPaTKOE YCIOBHE, IIOACTaBIATh
¢u3nueckne BeMMUMHBI B (DOPMYNIBI W TPOBOJIUTH PAcu€Thl, HAXOIWTh CIIPABOYHBIE JaHHBIC,
HEOOXOANMBIE IUISl pEIICHNUS 3aa4, OLIEHUBATh PEATUCTUIHOCTD MOTYYEHHOH (DPU3MUECKOM BEINYNHEI;
pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOXHO DPEIIUTh IPH MOMOIIU (UIUUECKHX METOJO0B, B ONHCAHUU
WCCJIEIOBAaHNS BBIACIATH NPOBEPsieMOE NMpEAIOIoKeHHe (THIIOTEe3y), pa3indaTh U WHTEPIPETHPOBATH
MOJTy4eHHBIH pe3ysbTaT, HAXOANTh OLIMOKH B XOJI€ OIIBITA, AETAaTh BHIBOABI MO €TO PE3yIbTaTaM;
MPOBOIUTH ONBITHI MO HAOMIOACHUIO (U3WYECKUX SBICHUN WM (HU3NUECKUX CBOMCTB TeI:
(opMyIMpoBaTh MpOBEpsieMble  NPEAINOJIOKEHHs, COOMpaThb YCTAHOBKY W3  MPEAJI0KEHHOTO
000py/I0BaHUsI, 3aIIMCHIBATH XOJ1 OIBITA M (HOPMYJIMPOBATH BEIBO/IBL;

BBITIOJHATH NPSIMbIE M3MEPEHHs PAcCTOSHMSA, BPEMEHH, MACChl Tela, 00bEMa, CUIIBI M TEMIIEPATYPhI C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX M IHM(POBBIX MPHUOOPOB, 3alUCHIBATH MOKA3aHMsI MPUOOPOB C YyUETOM
3aJaHHOI aOCOIOTHOMN ITOTPEIIHOCTH U3MEPEHNIT;

MPOBOAUTH HCCIIEIOBAHNE 3aBUCHMOCTH OJHOW (DPM3MUECKOI BEIMUYMHBI OT JPYTOd C MCIOIb30BaHUEM
MPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JBHXKYIIETOCS Tela OT BPEMEHHU JIBHKCHUS Tena,
CHJIBI TPEHHUSI CKOJIBXKEHHs OT Beca Tejla, KauecTBa oOpabOTKM IOBEPXHOCTEH Tel W HE3aBUCHMOCTH
CHJIBI TPEHHUsI OT IUIOIAAW CONPHUKOCHOBEHHS TEJ, CHIbl YNPYTOCTH OT YAJIMHEHHS TPY>KUHBI,
BBITAJKUBAIOIIEH CHIBI OT O0BEMa MOTrPYKEHHOM YacCTH Tela W OT IUIOTHOCTH JKHUIKOCTH, €6
HE3aBHCHMOCTH OT IUIOTHOCTH T€Ja, OT INIyOHHBI, Ha KOTOPYIO IOTPY>KEHO TEJIO, YCIIOBHH IJIaBaHUS TeJl,
YCIIOBHI paBHOBECHsSI pbldara W OJIOKOB), yJacTBOBaTh B IUIAHWPOBAHHUHM YYEOHOTO HCCIENOBaHMA,
coOMpaTh YCTAaHOBKY M BBINOJIHITHE H3MEPEHHUS, CIEAys IIPEUIOKCHHOMY IIIaHy, (hUKCHpoBaTh
pe3yJbTaThl IOJYYEHHOH 3aBHCUMOCTH (U3MUYECKHX BEJIMYMH B BHJIE IPEJIOKCHHBIX TaOiIHL U
rpad¥KoB, JeTaTh BEIBOABI IO PE3yIbTaTaM HCCIEI0BaHNUS;

MPOBOANTH KOCBEHHbIC M3MEPEHUs (PM3UUECKUX BEIWYHH (IUIOTHOCTH BEIIECTBA XUIKOCTH M TBEPAOTO
Tena, CHJIa TPEHHUs CKOJBKEHHs, MaBICHHE BO3JyXa, BBITAIKMBAIONIAs CHJIA, JEHCTByMOIas Ha
HOTPYXEHHOE B JKUAKOCTH TENO, KOI(PPHUIMEHT MOJIE3HOr0 ACHCTBUS MPOCTHIX MEXaHW3MOB), CIIEIYs
MPEeATI0KEHHON MHCTPYKIMH: NIPH BBIOJIHEHUN M3MEPEHHH COOMpPaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY
Y BBIYUCIISITH 3HAYCHUE NCKOMOM BEJIMYHMHBI;

co0JII0/1aTh IPaBIJIa TEXHUKH 0€30MacHOCTH IpH paboTe ¢ 1abopaTopHBIM 000pyA0BaHUEM;

yKa3bIBaTh MPUHINIBI AEHCTBUS IPHOOPOB U TEXHUYECKUX yCTPOWCTB: BECHI, TEPMOMETD, ANHAMOMETP,
coo0IaroIuecs: cocypl, 0apoMeTp, pbIuar, MOJBIKHBIM U HEMOABMKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTH;
XapaKTepu30BaTh MPHUHIMITEI ASHCTBUS U3YYEHHBIX NMPHOOPOB M TEXHUYECKUX YCTPOWCTB C ONOPOH Ha
X onucaHus (B TOM YHCIIC: IOJIIUITHUKH, YCTPOHCTBO BOJONPOBOJA, TMAPAaBIMYECKHH IIpecc,
MaHOMETp, BBHICOTOMEp, TOPIIHEBOH HACOC, apeOMETpP), MCHONb3Ysl 3HAHUA O CBOMCTBAX (DM3MUECKHUX
SIBJICHUH U HE0O0X0JMMbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOJMTL TIPUMEpHl (HAXOAWTH HHPOPMAIMIO O MpUMEpax) MNPAaKTHYECKOTO HCIIOJIb30BAHUS
(m3MYecKUX 3HAHWHA B TIOBCEAHEBHOW JKM3HU M oOecrieueHHWs Oe30macHOCTH Tpu oOpameHun ¢
npubopamMd M TEXHHUYECKMMH YCTPOICTBAaMHM, COXPaHEHHS 3/I0pOBbS M COOJIIOZCHUS HOPM
SKOJIOTUYECKOTO NTOBEIEHHS B OKpY>KaIoILIeH cpee;

OCYIIECTBIISITH OTOOP MCTOYHNKOB MH(pOPMAINK B VIHTEpHETE B COOTBETCTBHUH C 33aHHBIM ITOMCKOBBIM
3allpoCcOM, Ha OCHOBE MMCIOIIMXCSI 3HAHUI M MyTEM CpPAaBHEHMS PA3JIMYHBIX MCTOYHUKOB BBIAEIATH
nHpopManuio, KoTopast sSBJISETCS IPOTUBOPEUNBON HII MOXKET OBITH HEIOCTOBEPHOM;

UCIIONI30BaTh NP BBHINOJHEHUHN Y4YeOHBIX 3aJlaHMil HAYYHO-TIOMYJIIPHYIO JHUTEpaTypy (H3MYECKOTO
COZICp’KaHMs, CHPABOYHBIE  MaTepuanbl, pecypcel cetn MHTepHer, BrmageTp mnpuéMamu
KOHCIIEKTHPOBAHUSI TEKCTa, IpeoOpa3zoBaHus HHOOPMALIUK U3 OJHON 3HAKOBOW CUCTEMBI B JIPYTYIO;
CO371aBaTh COOCTBEHHBIE KpaTKWE MHUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 HMCTOYHHKOB
nHpOpMaIUH (PHU3MUECKOTO COACpP)KaHUSA, B TOM UHCIE ITyONUYHO IeNaTh KpaTKhe COOOIICHHS O
pe3yabpTaTax MPOEKTOB MIIM y4eOHBIX MCCIENOBAaHHUIl, IPU A3TOM I'PaMOTHO HCIHOJIB30BATH M3y4YCHHBIN
MOHATHUHHBIN anmapat Kypca (GU3HKH, COIIPOBOXK/IATh BEICTYILICHNE ITPE3CHTaINEH;

IpY BBIIIOJIHEHWH YYEOHBIX TPOEKTOB M HCCIEIOBAaHWH pAacIpenensTh OOSN3aHHOCTH B TpYIIE B
COOTBETCTBUH C IIOCTABICHHBIMH 33JadaMHM, CJIETUTH 3a BBINOJHEHHWEM IUIaHA JEHCTBHUH, a/leKBaTHO
OLICHMBaTh COOCTBEHHBI BKJIQJA B JIESATENBHOCTb TPYINIbI, BBICTPAHUBAaTh KOMMYHHKAaTHBHOE
B3aUMO/ICHCTBHUE, YIUTHIBAsI MHEHUE OKPYKAIOLIHX.



K koHumy oOyueHus B 8 KJiacce mpenMeTHble pe3yjbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTb
c(OPMHUPOBAHHOCTH Y 00YUAIOIINXCS] YMEHHH:

UCTIONB30BaTh MOHATHS: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE [BIDKCHHE aTOMOB M MOJIEKYJ,
arperaTtHple COCTOSIHUSI ~BEIIECTBa, KPHUCTAJUIMUECKHMEe W aMopdHbIe Tella, HACBIIIEHHBIA |
HEHACBIILEHHBII Nap, BIaXHOCTh BO3AyXa, TEMIEpPaTypa, BHYTPEHHsS SHEpPrUs, TEIUIOBOW ABHUraTelb,
3JIEMEHTAPHBIA 3IEKTPUIECKUH 3apsil, SIEKTPHIECKOE M0JIE, TPOBOAHUKHI M AUIEKTPUKH, TIOCTOSIHHBIN
ANIEKTPUYECKHUH TOK, MAaTHUTHOE IIOJIE;

pasnuuaTh sIBJICHUS (TEIUIOBOE pAacCIIMpEHHE W CKaThe, TeIulonepenada, TEIUIOBOE paBHOBECHE,
CMa4yMBaHKWE, KalIUIAPHBIC SBJICHUS, WCIApeHNne, KOHACHCALMs, IIUIaBICHUE, KPUCTAIIH3ALI
(oTBepaeBaHue), KUIIEHUE, TEIUIONepeaada (TeIIONPOBOIHOCT, KOHBEKIINS, H3TYUEHHUE), JIEKTPU3aLINs
TeJ, B3aUMOJIeiCTBUE 3apa/I0B, JEHCTBUS IEKTPUIECKOr0 TOKa, KOPOTKOE 3aMbIKaHUE, B3aUMOAEHCTBHE
MarHuToOB, JEHCTBHE MAarHWTHOTO IOJS Ha IPOBOJHHUK C TOKOM, 3JIEKTPOMArHUTHAs WMHIYKOHUS) 10
OINMCAHUIO X XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHPYIOIINX AAaHHOE (hH3MUECKOE
SIBIICHUE;

pacrio3HaBaTh NPOSBICHUE W3YyYCHHBIX (DU3MUECKHUX SBICHUH B OKPYXAIOIIEM MHpE, B TOM YHCIIE
(u3nueckue SBICHUS B NMPHPOAE: MOBEPXHOCTHOE HATSHKEHWE M KaMWJULIPHBIC SIBICHHS B IIPUPOIE,
KpPUCTAJUIBl B HpUpoze, u3nydeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, oOpa3oBaHue
pOCHI, TyMaHa, WHes, CHEra, 3JICKTpUYECKUe SIBJICHUS B aTMOC(epe, HIEKTPHUECTBO JKUBBIX OPTaHU3MOB,
MarHuTHOE Tojie 3eMJH, Apeld IOJII0COB, PONb MAarHUTHOTO IOJS JUIA KM3HU Ha 3eMiie, MOJSIPHOE
CHUSIHHE, TIPH 3TOM IEPEBOJUTH MPAKTHYECKYIO 3a/1a4y B y4eOHYIO, BBICIATH CYIICCTBEHHBIC CBOICTBA
(npu3HaKyM) GU3MYECKUX SBICHUM;

OIIMCHIBATh W3y4YCHHBIC CBOMCTBA TeN W (U3MUECKHE SIBICHUS, WCIONB3YS (U3NIECKHE BEITMYHHEI
(Temmeparypa, BHYTPEHHSS OBHEPrHs, KOJIMYECTBO TEIUIOTHI, YJIEIbHAs TEIUIOEMKOCTh BEIECTBA,
ylenbHas TeIIoTa IUIABIEHWSA, YAENIbHAs TEIUIOTa NapooOpa3oBaHMs, yAeNbHAs TEIUIOTa CrOpaHUs
TOIUINBA, KOA(PHUIMEHT MOJIE3HOTO JICHCTBHS TEIUIOBOM MAalIMHBI, OTHOCHTENIbHAS BIQXKHOCTH BO3/yXa,
NEKTPUYECKUH 3apAl, CHIIa TOKA, HEKTPHUECKOE HANPSHKEHHUE, CONPOTHBIICHUE TPOBOAHNKA, YAEIbHOE
CONPOTHUBIICHHE BELIECTBA, paboTa M MOIIHOCTH DJIEKTPHYECKOTO TOKA), NPH OMUCAHHH IPABHIBHO
TPaKTOBaTh (PU3MYECKHH CMBICT HCHOJIB3YEMBIX BEJIMYMH, OOO3HAYCHUS M EAWHMIBI (U3MUECKHUX
BEJINYNH, HAXOIUTH (POPMYJIbI, CBSI3BIBAIOIIIE JAaHHYIO (DM3MUYECKYIO BEIUIHHY C IPYTUMH BEINYNHAMH,
CTPOUTD I'paMKN U3yUEHHBIX 3aBUCHMOCTEH (PH3MUESCKUX BEITUUUH;

XapaKTepu30BaTh CBOICTBa Tel, (PU3NUECKHUE SBJICHHUS U HPOLECCHI, UCIIONb3Ysl OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHO-KMHETHUECKOI TEOpHM CTPOCHWS BEUIECTBA, NPHUHIMUII CYNEpHO3WIUKA Tosned (Ha
Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHMs 3apsana, 3akoH Oma ais ydacTka menu, 3akoH JDxoyis—
Jlenna, 3aKOH COXpaHEHHs] DHEPIHH, IIPH ATOM J]aBaTh CJIOBECHYIO (POPMYINPOBKY 3aKOHA U 3aITUCHIBATH
€ro MaTeMaTU4YeCKOE BBIPAXKEHNUE;

OOBACHATH (DM3UUECKHE MPOLIECCHl M CBOMCTBA TEN, B TOM YHCIE W B KOHTEKCTE€ CHUTyallUH
MPAaKTUKOOPUEHTHPOBAHHOTO  XapakTepa: BBIABIATh IPUYMHHOCICJICTBEHHBIE CBA3M, CTPOUTH
00bscCHEHHE W3 1—2 JOrMYEeCKUX IIaroB ¢ ONOpoi Ha 1—2 M3ydYEeHHBIX CBOMCTBA (PU3NYECKUX SIBICHUH,
(hM3MUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3aJa4k B 2—3 JIeHCTBUS, UCTIONB3Ys 3aKOHBI M (POPMYIIBL, CBSI3bIBAIOIIHE (DH3HUECKUE
BEJIMYHMHBI; HA OCHOBE aHAJIM3a yCJIOBMS 3a/lauM 3allUChIBATh KPaTKOE€ YCIIOBHE, BBIABISATH HEJOCTAaTOK
JaHHBIX U1 PEUICHUs 3aJadd, BHIOMpATh 3aKOHBI M (OPMYJIBI, HEOOXOAWMBIE Ui €€ peIIeHHS,
MPOBOAUTH PAcuéTbl M CPABHUBATH IOMYUCHHOE 3HAUeHHE (DU3UUECKON BEJMYMHBI C W3BECTHBIMU
JTaHHBIMU;

pacrio3HaBaTh IpoOIEMBI, KOTOPbIE MOXKHO PEIINTH NPH MOMOIIM (DPU3NYECKHX METOJOB, HCIOIB3YS
OIIMCAHHUE HCCIIEAOBAHUS, BBIACIATh IPOBEPIEMOE MPEAIIOI0KEHHE, OLIEHUBATh PABUIBHOCTD HOPAIKA
MIPOBE/ICHUS UCCIEI0BAaHUs, JIeNIaTh BHIBOJIBI;

MIPOBOJIUTH OTIBITHI IO HAOJIOAEHHUIO (PU3MUECKUX SBICHUH WM (PU3NYECKUX CBOMCTB Tel (KalmuIspHbIe
SBJICHUS, 3aBUCHMOCTh JaBJICHHS BO3AyXa OT €ro o0BbEMa, TEeMIepaTyphl, CKOPOCTH IIpolecca
OCTBIBAHMS W HArpeBaHMSA INPH H3IYyUYEHHH OT I[BETa H3JIydaromed (IOrJomaromeii) MmoBEpXHOCTH,
CKOpPOCTb UCHApeHHs BOJBI OT TEMIEPATyphl XKUIKOCTU U IUIOIIAAN €€ TOBEPXHOCTH, DIIEKTPU3ALU Tell
¥ B3aMMOJCHCTBHE 3JCKTPUIECKUX 3apsAI0B, B3AMMOACHCTBUE IMTOCTOSHHBIX MAarHWUTOB, BHU3YaJIH3aIM
MarHUTHBIX TIOJIEH IOCTOSHHBIX MAarHUTOB, AEHCTBUS MAarHUTHOTO IOJI HA IIPOBOAHUK C TOKOM,
CBOMCTBa OJJISKTPOMAarHWTa, CBOWCTBA OJIEKTPOJBUraTeNs IOCTOSHHOTO TOKa): (OpPMYJIHPOBATH



MPOBEPSEMBIC TPEOIOKEHHUS, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOTO O0OPYJOBaHUs, OMHCHIBATH
XOJ1 OTbITa U POPMYITUPOBATH BBHIBO/IBI;

BBITIOJIHATH TIPSIMbIE H3MEPEHUs] TEeMIepaTypbl, OTHOCHUTEIbHOW BIOKHOCTH BO3[yXa, CHJBI TOKa,
HaHpH)KeHI/IH C UCIIOJIB30BAHHUECM AaHAJIOTOBBIX HpI/l60pOB U JAaTYHUKOB q)HSM‘{eCKI/IX BCJIMYWH, CpaBHl/IBaTb
Pe3yJIbTaThl U3MEPEHUH ¢ YIETOM 3aJaHHON a0COIOTHOM MOTPEITHOCTH;

MPOBOJINTh HMCCIIENOBAHME 3aBUCHMOCTH OJHOW (DHU3UUYECKOI BEMMUYMHBI OT IPYrod C MCIOJIb30BAHUEM
IPSAMBIX U3MEPEHUH (3aBUCHMOCTH COIPOTHUBIICHHS NMPOBOJHUKA OT €r0 JJIMHBI, TUIONAN ITOTIEPEYHOr0
CCUCHUS U YJIEIBHOTO COMPOTUBIICHHS BEIIECTBA MPOBOIHKKA, CHIIBI TOKA, HIYIIEr0 Yepe3 MPOBOJIHHK,
OT HANpSDKEHHS HA MPOBOJHUKE, MCCIICAOBAHME MOCIIEHOBATEILHOTO M MAPAUICIILHOIO COCAMHECHUM
HpOBO}IHHKOB): HHaHI/IpOBaTB HUCCJIICA0BAHUC, CO6I/IpaTB yCTaHOBKy U BBIIIOJHATH I/I3MepeHI/I$[, cnenyﬂ
NPETIOKEHHOMY TUIaHy, (DUKCHPOBATh PE3yJIbTAThl MONYYEHHOW 3aBUCHMMOCTH B BHIE TaOmuI[ |
rpaduKoB, JeIaTh BHIBOBI [0 PE3yJIbTaTaM HCCIICIOBAHNUS;

MPOBOJINTh KOCBEHHbIE HM3MEpeHHs (U3MYECKUX BeNUUuH (yJelbHas TeIUIOEMKOCTh BEIEeCTBa,
COIPOTHBIICHHE MPOBOJHUKA, pad0Ta M MOIIHOCTh 3JCKTPUYECKOTO TOKA): IJIAHUPOBATh M3MEPCHHS,
co0Mparh OSKCHEPUMEHTANBHYIO YCTAHOBKY, CIEAYS MPEAJIOXKEHHONH WHCTPYKIMH, U BBIYUCIATH
3HAYEHNE BEJINYNHBI,

co0JTI0/1aTh PaBIJIa TEXHUKH 0€30MacHOCTH IpH padoTe ¢ 1abopaTopHbIM 000PYA0BaHUEM;
XapaKTepU30BaTh MPHUHIIMITEI ACHCTBUS M3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPONCTB C OMOpPOM Ha
uX omnucaHus (B TOM YHCJE: CHCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBas TypOHMHA, aMIepMeETp,
BOJ'H)TMeTp, C‘-IéT‘{I/IK 3J'ICKTpI/I‘-ICCKOI71 3Hep1“m/1, 3HeKTpOOCBeTI/ITCHBHBIe l'IpI/I60pI>I, HaneBaTCHBHBIC
ANEKTPONPUOOPHI (IPUMEPBI), IJIEKTPUUECKHE MPEIOXPAHUTENH, DIICKTPOMATHUT, 3JIEKTPOIABHUIATEIh
MOCTOSTHHOTO TOKA), UCITOJIB3Ys 3HAHUSI O CBOUCTBAX (DU3UUECKUX SIBICHUI U HEOOXOIUMBbIE (HH3HUECKUE
3aKOHOMEPHOCTH;

pacno3HaBaTh IIPOCTbIE TEXHMYECKHE YCTPOMCTBA M HW3MEpPUTENbHBIE NPHOOPHI IO CXeMaM |
CXEMATHUYHBIM PHCYHKaM (KHIKOCTHBIM TEPMOMETp, TEPMOC, MCHXPOMETpP, TUTPOMETp, JBUTaTElb
BHYTPEHHEI0 CrOpaHusi, 3JEKTPOCKOI, pEOCTaT), COCTABISITH CXEMbl JIIEKTPUYECKHX IIereil ¢
MOCJICIOBATEIBHBIM M TapaUIeIbHBIM COCAMHCHHEM 3JIEMCHTOB, Pa3lindas YCIOBHBIC O00O03HAYCHUS
JJIEMEHTOB 3JIEKTPUIECKHUX IIETICH;

MPUBOIUTH TPUMEPHI (HAXOAWTh WHGOPMAIMIO O TMpHUMepax) MPAKTUYECKOr0 HCIOIb30BAHUS
(u3MYeCKUX 3HAHWIA B TOBCCAHCBHOW JKU3HU s oOecreueHHs OE30MacHOCTH IpU OOpalieHHH ¢
npubopaMd M TEXHHYECKMMH YCTPOMCTBAMU, COXPAaHEHHS 3JI0pOBbS UM COOJIIOJEHUS HOPM
JKOJIOTMYECKOTO MOBEICHHUS B OKpYIKAIOIIel cpe/e;

OCYIIECTBIISATh MOUCK MH(OpMaLuK (U3MIECKOro cojepxaHusi B MIHTepHETe, Ha OCHOBE MMEHOIIMXCSI
3HAHWN U MyTEM CPaBHEHUS JIOTOJHUTEIBHBIX HCTOYHUKOB BBIJEISATH HHPOPMAIIUIO, KOTOpAsK SIBIISIETCS
MPOTUBOPEYHMBOI UITH MOXKET ObITH HEJOCTOBEPHOM;

UCIIONIb30BaTh MPHU BBHIMOJHEHUN Y4YeOHBIX 3aJaHUil HAYYHO-TIOMYJISIPHYIO JHUTEpaTypy (GU3HYECKOro
COIEP)KAaHUSA, CIPAaBOYHBIE  Marepuanbl, pecypcbl cetu  MHTepHer, BiajgeTb NOpUEMaMu
KOHCIIEKTUPOBAHUSI TEKCTa, MPpeoOpa3oBaHus HH(OOPMAIIUK U3 OJHON 3HAKOBON CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC INHCHBMEHHBIC M KpaTKWe YCTHBIE cOOOmmeHus, 00o0mas wH(opMammio u3
HCECKOJIBKUX UCTOYHUKOB (I)I/ISI/I‘-ICCKOFO CO}Iep)KaHI/Iﬂ, B TOM 4YHCJIC Hy6J'II/I‘-IHO Hpe}ICTaBHHTB peSyHBTaTBI
MPOEKTHON HJIM MCCIIE0BATENBCKON JeITEIbHOCTH, NP TOM TIPAaMOTHO HCIOJb30BaTh H3YYEHHBIH
MOHSATUHHBIN anmapaT Kypca GU3UKH, COMPOBOXK/IATh BBICTYILICHUE TPE3CHTAIHECH;

IPHA BBIIOJHEHUH YYEOHBIX IIPOCKTOB M HCCICIOBAHMN (DU3MYCCKMX MPOIECCOB PaCIpeaeisiaTh
00513aHHOCTH B TPYIIIIC B COOTBETCTBUM C IMOCTABJICHHBIMHU 3a/1a4aMU, CJCIUTH 32 BBITOJHCHUEM ILJIaHA
JICUCTBHUI M KOPPEKTUPOBAThH €r0, aJIeKBATHO OLIEHUBATH COOCTBEHHBIN BKIIAJ B JEATEILHOCTh TPYIIIIHI,
BBICTpaNBaTh KOMMYHHUKAaTHBHOE B3aMMOJICUCTBHE, POSIBIISISI TOTOBHOCTD pa3peliaTh KOHMIUKTHI.

K koHmy oOyuenuss B 9 KJjacce mpegMeTHbIE pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPa)aTh
c(OPMHUPOBAHHOCTH Y 00YYAIOIIMXCS] YMEHHH:

UCTIONB30BaTh TOHATHS: CHCTEMa OTCYETa, MaTepualbHas TOYKA, TPACKTOPHs, OTHOCHUTEIBHOCTH
MEXaHUYECKOro JBIKEHUs, nedopmanus (ynpyras, [UIaCTHYEcKas), TPEHHE, ICHTPOCTPEMHTEIIbHOE
YCKOpEHHE, HEBECOMOCTh U TEPErpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPJOE TENO, LEHTP TSHKECTH
TBEPAOTO Tena, paBHOBECHE, MEXaHWYECKHE KOJeOaHWs M BOJHBI, 3BYK, MH(Pa3ByK M yIbTPa3BYK,
3JIEKTPOMAarHUTHBIE BOJHBI, IIKaja 3JI€KTPOMArHUTHBIX BOJH, CBET, OIM30PYKOCTh U IAaIbHO30PKOCTB,
CIEKTPbI UCITyCKAaHUsI U MOTJIONICHUS, allb(a, 0eTa- 1 TaMMa-u3JIydeHusl, H30TOMbI, SAepPHAsi SHEPTreTHKa;



pasnuyaTh ABJICHUS (paBHOMEPHOE M HEPaBHOMEPHOE NPSMOJIMHEWHOE JBM)KEHHE, PaBHOYCKOPEHHOE
NpSMOJIMHEHHOE IBWKEHHE, CBOOOJHOE TIIaZIeHUE TEJ, PABHOMEPHOE IIBIDKEHHE II0 OKPYXXHOCTH,
B3aUMO/ICHICTBHUE TEJl, PEaKTHBHOE ABMKEHHE, KOIeOAaTEIbHOE IBIKEHNUE (3aTyXaIOIUE U BHIHYKICHHbIC
KoJieOaHMs), pE30HAHC, BOJHOBOE JBIIKCHUE, OTPAKEHUE 3BYKa, NMPSIMOJMHEHHOE pacripocTpaHeHue,
OTpakKeHHE U IPEIOMIIEHHE CBETa, ITOJTHOE BHYTPEHHEE OTpaKEHHE CBETA, Pa3JIo’KeHHE OEJoro cBeTa B
CIEKTP ¥ CJIOKCHHE CIHEKTPAJIbHBIX I[BETOB, AWCIIEPCHS CBETA, ECTECTBEHHAs paJNOAKTHBHOCTH,
BO3HUKHOBEHHE JINHEHYATOr O CIIEKTpa I/I3J'[y‘-ICHI/ISI) I10 OIIMCAHUIO UX XapaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, JICMOHCTPUPYIONIUX JaHHOE (PU3NYECKOE SIBICHNE;

pacro3HaBaTh ITPOSBICHHE H3YYECHHBIX (U3MUYECKUX SIBICHUH B OKpPYKarOIeM MHpe (B TOM 4HCIe
(I)I/ISI/I‘ICCKI/IG ABJICHUA B TPUPOAC: TNPHUIUBBI U OTJIWBBI, ABUXCHHUE IIJIAHCT ConHeuHo# CHCTEMBI,
pEakTUBHOE JBIKEHHUE JKMBBIX OpPraHU3MOB, BOCIPHSTHE 3BYKOB J>KHBOTHBIMH, 3EMIICTPSICEHUE,
celiCMHYeCcKre BOJIHBI, I[yHAMH, 3XO, LB€TAa TEJ, ONTHYECKHE SIBICHUS B INPHUPOJE, OHOJIIOTHYECKOE
JEeWCTBHE  BUANMOIO,  YJIbTPa(HOICTOBOIO M  PEHTICHOBCKOTO  W3IIyYeHHH, €CTECTBEHHBIN
paaroakTUBHBI (OH, KOCMHYECKHE JIy4H, DPaJHOaKTUBHOE W3JIyYeHHWE MPUPOJIHBIX MHUHEPaJoB,
JIeWiCTBHE PaJMOAKTUBHBIX M3TyYCHWH Ha OpraHW3M YeJIOBEKa), PH ITOM IIEPEBOJUTH MPAKTHUECKYIO
3amaqy B y9eOHYI0, BEICISTE CYIICCTBEHHBIC CBOMCTBA (TIPH3HAKH) (GU3NICCKUX SIBIICHHM;

OIMCBIBATH U3YUYCHHBIC CBOMCTBA TEll H q)HSH‘{eCKI/Ie ABJICHUA, HCIIOJIb3Ysl (bI/I3I/I‘-IeCKI/Ie BCJIMYUHBI
(cpenHsis M1 MIHOBEHHasi CKOPOCTH Teja IPH HEPaBHOMEPHOM JBHXXEHUH, YCKOPEHHE, IepeMelleHue,
MyTh, YIJIOBasi CKOPOCTh, CHJIa TPEHUs, CHJIAa YNPYTOCTH, CWJIA TSDKECTH, YCKOpEHHE CBOOOJHOTO
nmajacHusd, BEC TCjia, UMIYJIBC TEJIa, UMITYJIBC CUJIbl, MEXaHUYCCKast pa60Ta 1 MOIIHOCTh, IOTCHIWAJIbHAA
SHEprusl Tena, IOAHSATOTO0 HaJ IOBEPXHOCTHIO 3EMJIM, IMOTCHLMAbHAs DHEPrHs CHXKATOH NPYKHUHBI,
KMHETHYeCKasl SHEPTHsl, TOJIHAsi MEXaHW4YeCKasi SHEPTHs, IEPHO U YacTOTa KojeOaHnH, AJIMHA BOJIHBI,
TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKA3aTelb IPEIOMIICHHUS CPEbl), IPU OMHCAHUU
IMMpaBUJIbHO TPAaKTOBATH ¢)H3I/I'~ICCKI/II>1 CMBICJT HCIIOJIb3YEMbBIX BEJIWYWH, 0603Ha‘IeHI/Iﬂ U CSIHUHHUIbI
(U3MUECKUX BETMYUH, HAXOJUTh (DOPMYJIBI, CBSI3BIBAIOIINE NAHHYIO (PM3MUYECCKYIO BEIHUUHY C APYTUMH
BEJINYNHAMH, CTPOUTD TPA(YUKH HU3yUCHHBIX 3aBUCHMOCTENH (PM3UIECKUX BEITUIHUH;

XapaKTepu3oBaTh CBOMCTBaA TCII, (I)I/ISI/I‘-ICCKI/IC SABJICHUA W HPOLECCChbl, HCIOJbB3Yysd 3aKOH COXpaHCHU
9HEPruM, 3aKOH BCEMHPHOTO TATOTEHMS, NPHHIMII CYNEPIIO3ULIUU CWJI, TPHHIMI OTHOCHTEIHLHOCTH
lanmies, 3akoHb! HbIOTOHA, 3aKOH COXpAaHEHMSI MMITYJIbCa, 3aKOHBI OTPAKCHUSI M IPEIOMIICHHS CBETA,
3aKOHBI COXpaHEHHs 3apsIOBOr0 M MAacCOBOTO YHCENl IMPU SIOCPHBIX PEaKIHsiX, MPH 3TOM [aBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3aIMCBHIBATh €r0 MaTeMaTHUECKOE BEIPAKEHUE;

OOBACHATH (PM3MUECKHE IMPOIECChl M CBOMCTBA TEN, B TOM YHCIE€ W B KOHTEKCTE CHUTyallli
MPaKTUKOOPUEHTUPOBAHHOTO  XapakKTepa: BbUIBISATH IPUYNHHO-CICACTBCHHBIE CBSI3H, CTPOUTH
00BbsICHEHUE W3 2—3 JIOTMYECKUX IIAroB C ONOPOi Ha 2—3 M3y4YEeHHBIX CBOMCTBA (PU3NYECKUX SIBICHUM,
(pM3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIE 3afadd (ONMHpaoIIecs Ha CHCTeMy W3 2—3 ypaBHEHHIA), WCHONB3YS 3aKOHBI H
d)OpMyJ'H)I, CBA3BIBAOIINUC (1)I/I3I/I‘ICCKI/IC BCJIMYMHBI: Ha OCHOBC aHa/In3a YCJIOBUS 3a/la4u 3allCbIBATbh
KpaTKOE YCJIOBHE, BBISIBIISTH HEJOCTAIOIINE WM M30BITOYHbIEC JAaHHbBIC, BHIONPATh 3aKOHBI U (OPMYJIbI,
HEOOXOAMMBIE JUIS pEHICHHs, NPOBOAWTH pPACUYETHl M OIECHUBATH PEATUCTUYHOCTH IOIYYEHHOTO
3HAYCHUS (U3UICCKON BETMUHHBI,

pacrio3HaBaTh IpoOJIEMBbI, KOTOPbIE MOXKHO DPELIUTh NPH MOMOLIM (PU3NYECKHX METOJOB, MCIOJIb3YS
OIIMCAaHUE MCCIIEOBAHUS, BBIICIATH IPOBEPIEMOE MPEAIIOI0KEHHE, OICHUBATh MPABHIBHOCT OPSAIKA
MPOBEICHUS NCCIIEIOBAHMS, JIENaTh BBIBObI, HHTEPIIPETHPOBATH PE3yIbTAaThl HAOIIOICHHUI U OIBITOB;
MPOBOJIUTH OIBITHI 10 HAOMIOJNCHUIO (PU3MYECKUX SBICHUM WM (U3NYECKHX CBOWCTB Tell (M3ydeHHUE
BTOpPOTrO0 3aKkoHa HplOTOHa, 3aKOHA COXPaHEHWS SHEPTUH, 3aBHCHMOCTh NepHoaa KojeOaHui
NPYKHHHOTO MAasiTHUKa OT MacChl Ipy3a M JKECTKOCTH MHPYKHHBI M HE3aBHCHMOCTb OT aMIUIUTYHBI
MaJlbIX KoJeOaHWi, NMpsIMOIMHEHHOE pPACIpPOCTPaHEHHE CBETa, Pas3lioKeHHE Oenoro cBera B CIEKTP,
M3y4YeHUE CBOWCTB N300paXEHHS B INIOCKOM 3€pKajie M CBOWCTB N300pakeHHs peMeTa B COOMparoIei
JWH3e, HaONIOZECHUE CIUIOIIHBIX M JIMHEHYAThIX CHEKTPOB H3IyYEHHS): CaMOCTOATENBHO COOMPATh
YCTAHOBKY M3 HM30BITOYHOrO Habopa 00OpYJOBaHHMS, OMKHCHIBATH XOJ[ OIBITA M €ro pPe3yJbTaThl,
(hopMyJIMpOBaTH BHIBOJIBI;

NPOBOANTh NPH HEOOXOAMMOCTH CEpPHIO MPSAMBIX HW3MEPECHHH, OmNpenenss cpeaHee 3HAUCHHUE
U3MepIeMON BeTMUMHBI ((POKYCHOE pacCTOSIHHE COOMpArOIIel JMH3BI), 000CHOBBIBATH BHIOOD criocoba
n3MepeHus (I3MEPUTEIILHOTO Mpubopa);



OPOBOJIUTH UCCIICAOBAHKE 3aBUCUMOCTEH (PU3MUCCKUX BEIMYMH C UCIIONB30BaHUEM MPSMBIX H3MEPCHHUM
(3aBHCHMOCTB IIYTH OT BPEMEHHU NPU PAaBHOYCKOPCHHOM JABW)KCHUH 03 HayaJbHOIH CKOPOCTH, HepHoa
KoJIe0aHUH MaTeMaTH4YeCKOTr0 MAasTHHKA OT JUIMHBI HUTH, 3aBHCHMOCTH YIJIa OTPKCHHUS CBETa OT YyIia
HafeHUs. M YIVa HPEJIOMJICHHS OT yIVIa IajieHWs): IUIAHUPOBATh HCCIEIOBAHHE, CAaMOCTOSTENIBHO
coOupaTh yCTaHOBKY, (DMKCHUPOBATh PE3yJbTAThl MONYYCHHOHW 3aBUCUMOCTH (U3UUECKUX BEIUYHH B
BHUJIE TAOJIHI M TPAHKOB, 1eTaTh BEIBOBI 110 PE3YJIbTaTaM UCCIICAOBAHMS;

MPOBOJINTh KOCBEHHbIE M3MEPEHUs] (PM3NUECKUX BEIWYMH (CPEHSSl CKOPOCTh U YCKOPEHHE Teja IpH
PaBHOYCKOPEHHOM JIBHYKCHUH, YCKOPEHHE CBOOOTHOrO MaaeHUs, ®KECTKOCTh MPY>KUHBI, KOAYOUIHCHT
TPEHUS] CKOJIb)XCHHUsS, MeXaHudeckas paboTta ¥ MOLIHOCTh, 4YacToTa M IIepUOA  KoyeOaHuit
MATEMATUYECKOI'O U IMPYKUHHOTO MasATHUKOB, OIITUYCCKaA CUJIa co6npa}omef/'1 JIMH3BbI, paﬂHO&KTHBHBIﬁ
(GoH): TIIAaHUPOBATh U3MEPEHHUS, COOMPATh IKCICPUMEHTAIBHYI0 YCTAHOBKY W BBIMIONHATH H3MEPCHUS,
clienysl NPeIUIOKESHHOW MHCTPYKLHH, BBIYUCIIATh 3HAYCHHE BEIUYMHBI M aHAJIU3UPOBAThH IOTy4YCHHBIC
pe3yNbTaThl ¢ yUETOM 3a1laHHOM MOTPEIIHOCTH U3MEPEHUI;

co0JII0/1aTh paBIJIa TEXHUKH 0€30MacHOCTH ITpH padoTe ¢ 1abopaTopHbIM 000pYA0BaHUEM;

pa3nuyaTh OCHOBHBIC NMPH3HAKHM M3YYCHHBIX (PM3UYCCKUX MOJeNeil: MaTepuanbHas TOYKa, aOCOIIOTHO
TBEPIIOE TENO, TOYCUHBIH HCTOYHUK CBETA, JIyd, TOHKAs JIMH3a, IUIAHETapHas MOJENb aTOMa, HyKJIOHHAs
MOJIeJIb ATOMHOTO sIIpa;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBHUS U3YYCHHBIX PHUOOPOB M TEXHUUYECKUX YCTPOWCTB C OMOPOH Ha
UX ONHUCaHHs (B TOM YHCIIE: CIHAOMETP, NATYMKH MOJOKEHHS, PACCTOSHHS M YCKOPEHUs, pakera,
OXO0JIOT, OYKH, IICPUCKOII, q)OTOElHl'[apaT, OINITUYCCKHUE CBCTOBOABI, CIICKTPOCKOII, AO3UMETP, KamMepa
BuiibcoHa), HCMONB3ysl 3HAHUS O CBOWCTBAaX (M3MYECKUX SIBICHHH M HEOOXOAMMBbIC (U3HUSCKUE
3aKOHOMEPHOCTH;

UCIIONB30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH M3yYEHHBIX TEXHHYECKHX YCTPOWCTB, H3MEPHTEIBHBIX
npuOOpOB M TEXHOJOTMYECKUX IMPOLECCOB NPU PELICHHH Y4eOHO-TPAKTUYECKUX 3aj]ad, ONTUYECKUE
CXEMBI JUTS OCTPOCHHUS N300paKEHHH B INIOCKOM 3epKaJie U cOOMparomiei JuH3e;

NPUBOIUTE INpPUMEPHl (HAaXOAWTh HHGOPMAIMIO O NPHMepax) INPAKTHYECKOTO HCIIOIb30BAHHS
(bu3UYecCKUX 3HAHWI B TMOBCEHEBHOW KM3HM s obecriedeHusi Oe30MacHOCTH MpU OOpalleHuu ¢
npubopaMd M TEXHHYESCKHMH YCTPOMCTBAMH, COXPAHEHHS 3I0POBbS M  COONIOACHHS HOPM
9KOJIOTHYECKOT0 MOBECHUS B OKpYKaIOIIel cpeae;

OCYILECTBIIAT, MOUCK HH(pOpMaIMKu (GHU3MUSCKOro coaepkaHus B VIHTepHETE, CaMOCTOSATEILHO
GbopMynUpysT TMOMCKOBBIH 3ampoc, HAXOAWTh IIYTH ONPEACNCHUS JOCTOBEPHOCTH MONYyYSHHOH
UH(OPMALIUK Ha OCHOBE MMEIOIINXCS 3HAHUU M JIOTIONTHUTENILHBIX HCTOYHHKOB;

UCIIONB30BaTh IIPH BBINOJIHEHWH Y4YEOHBIX 3aJaHUH HAYYHO-TIONYJIPHYIO JHTEPaTypy (H3MYEcKoro
COZIepKaHMs, CIPaBOYHBIC  MaTepHalbl, pecypcbl ceTH  MHTEepHeT, BiaaeTh mpuéMamu
KOHCIICKTHPOBAHHUS TEKCTa, IPeoOdpa3oBaHus HHPOPMALUH U3 OJHON 3HAKOBOH CHCTEMBI B APYTYIO;
co31aBaTh COOCTBEHHBIC IIMCHMEHHBIE M YCTHBIE COOOLIEHHs Ha OCHOBE MH(MOPMALUM U3 HECKOJIBKUX
HUCTOYHUKOB (DU3UYECCKOTO COJCPKAHUS, IyOJUYHO TPEACTABIATh PE3YJIbTaThl MPOCKTHOH WU
HCCIICIOBATENBCKOM ESITENbHOCTH, MPH 3TOM TPAMOTHO HCIIONB30BaTh W3YYEHHBIA NOHATHHHBIHA
anmapar M3y4aeMoro pasgena (HM3MKM M CONPOBOXKAATH BBICTYIUICHHE Ipe3eHTalueil ¢ ydérom
0CODEHHOCTEH ayIUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoandyecTBO 4acoB

Ne HanmeHoBaHMe pa3/ie/ioB U TeM
n/n NporpamMmbl Bcero

Paszpnen 1. dusuka u e€ pojib B IO3HAHMHU OKPYIKAIOLIEro MUpa

1.1 ®usuka - Hayka 0 IpUpPoOae 2
1.2 Puznyeckre BEINUNHbI 2
1.3 EcrecTBeHHOHay4HBIN METO/ MO3HAHUS 2

Uroro no pazaeny 6

Pa3znen 2. IlepBoHayaibHbIe CBeJeHUS 0 CTPOEHHUHU BelllecTBa

2.1 Crtpoenue BerecTBa 1

29 JIBrm>keHre U B3aMMOJICHCTBHE YaCTHI] )
) BEIIIECTBA

23 ArperaTHble COCTOSIHUS BEILIECTBA 2
Nroro no pazaeny 5
Pa3nea 3. /IBu:xeHuMe U B3auUMo/ielicTBHE TeJl

3.1 MexaHn4ecKoe ABIKCHHIE 3

32 Nuepuusi, Mmacca, IOTHOCTh 4

33 Cuna. Buggsl cunn 14

Nroro no pazaeny 21

Konrtpoabnsie IIpakTnueckmue

padoThbI

padoThbI

DJIeKTPOHHbIE
(uudposrbie)
oOpa3oBaTejibHbIE

pecypcebl

bu6mmoreka [{OK
https://m.edsoo.ru/7f416194
bubmuoreka [JOK
https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
bubmuorexka [JOK
https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
https://m.edsoo.ru/7f416194

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
https://m.edsoo.ru/7f416194



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

Pa3nes 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH H Ira30B
[asnenne. [lepenada naBneHus TBEPABIMU

4.1
TeJIaMU, )KUJKOCTSIMU U Ta3aMu
4.2 JlaBneHue KUJAKOCTH
4.3 ATMoc(hepHoe naBieHue
44 JlelicTBrE )KUJIKOCTH U Ta3a HA MOTPYKEHHOE B

HUX TEJIO
Hroro no pazneny
Pa3nen 5. PaGoTra u MOIIHOCTH. DHeprus

5.1 Pabora 1 MOIIHOCTE
5.2 [TpocTbie MEXaHU3MBbI
53 MexaHnnueckasi SHeprus

Hroro no pasaeny
PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

21

12

68

12

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
https://m.edsoo.ru/7f416194
bubmuoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bubmuoreka [JOK
https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
https://m.edsoo.ru/7f416194

bu6mmorekxa [JOK
https://m.edsoo.ru/7f416194



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

8 KJIACC

HanmeHnoBaHMe pa3/ie/ioB U TeM
NMporpaMmabl

Ne i/

Paznen 1. TenyioBblie ABJICHUSA

1.1 CrpoeHnue u CBOMCTBA BEILIECTBA

1.2 TermoBbIe TPOLECCHI

Hroro no pazneny
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
DNeKTpUUYECKUe 3apsiabl. 3apsKEHHbIE Tena U

2.1 o
UX B3aNMOJIEHCTBUE
2.2 IToCTOSIHHBIN 2TIEKTPUYECKUN TOK
2.3 MarHuTHbI€e SIBJIEHUS
2.4 DJIEeKTPOMAarHuTHasi MHIYKIHUS

Uroro no pazaeny
Pe3epBHOE Bpems
OBILEE KOJIMYECTBO YACOB I10 [IPOTPAMME

KoauuyecTBo uacoB

Bcero

21
28

20

KonTpoasnsie IIpakTnueckmue

padoThI

padoThI

1.5

14.5

JIEKTPOHHbIE
(uudposrie)
oOpa3oBaTe/ibHbIEC

pecypcebl

bu6mmoreka [IOK
https://m.edsoo.ru/7{4181ce

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

bu6nmnoreka [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce



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

9 KJIACC

Ne i/

HanmeHnoBaHMe pa3/ie/ioB U TeM
NMporpaMmabl

Paznen 1. Mexannuyeckue siBJICHUA

1.1

1.2

1.3

MexaHudecKoe JBIDKCHHE U CIIOCOOBI €T0
OIMHCaHuA

BzanmopeiicTBue Ten

3aKOHBI COXPAaHCHUA

Wroro no pazaeny

Paznen 2. Mexannyeckue KoJ1e0aHUA M BOJHBI

2.1

2.2

MexaHnueckue KojebaHus

Mexanndeckre BOJIHBI. 3BYK

Hroro no pazneny

KoauuyecTBo uacoB

Pa3jnen 3. DieKTpoMarHuTHOE MoJi€e U 3JIEKTPOMATHUTHbIE BOJHBI

3.1

QHGKTpOMaFHI/ITHOe II0JIE U
SJICKTPOMArdMuTHBIC BOJIHBL

Hroro no pazneny

Pa3gen 4. CBeToBbI€ ABJICHUSA

4.1

4.2

4.3

3aKOHBI pacIpOCTPAHEHHUS CBETA
JIuH3e! ¥ onTHYECKUE TPUOOPHI

Paznoxenue Oeyloro cBeTa B CIICKTP

Beero padoThI padoThI
10 1
20 1 3
10 3
40

7 3
8 1 3
15

6 2
6

6 2
6 3
3 2

KonTpoasnsie IIpakTnueckmue

JIEKTPOHHbIE
(uudposrie)
oOpa3oBaTe/ibHbIEC

pecypcebl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6nuoreka [JOK
https://m.edsoo.ru/7f41a4a6



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

Hroro no pazneny
Pa3gen 5. KBaHTOBLIE IBJIEHUS

5.1 Hcnyckanue v MOronieHue cBeTa aroMoM
5.2 CtpoeHue aTOMHOTO si/ipa
5.3 SnepHble peakinu

Hroro no pazneny
Pa3nea 6. IloBTopuTte1bH0-000011a10IM i MOAYJIb

6.1 [ToBTOpeHue n 0000IIEHNE COIEPIKAHUS
' Kypca ¢hu3uku 3a 7-9 Kkimacc
Htoro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

15

102

27

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6



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




IHOYPOYHOE INVTAHUPOBAHUE

7 KIIACC
No Kosun4yecTBO 4acoB Jara JJIeKTPOHHBbIE HU(PPOBBIE
lI/-l'l Tema ypoka Beero Konrtpoabubie IIpakTuyeckue w3yeHus o0pasoBaTejbHbIe
padoThI padoThI pecypcbl
Pusnka — Hayka o npupoje. SJBnenus 1

IIpUpOALbI. Ddu3znyeckue sBICHU

MexaHu4deckue, TEIUIOBEIE,
ANEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 1
3BYKOBBIE€ SIBIICHUSA

du3nyeckue BEININHBI U UX HU3MCPCHHUC 1

Ypoxk-uccinenopanue "N3mepenne
TeMIEepaTypsl MPU MOMOLIU KUJKOCTHOTO 1 1
TEpMOMETpA U TaTYMKa TeMnepaTypsl"

Kaxk ¢usuka u qpyrue ecteCTBEHHBIE

HayK{ U3Y4aloT PUPOJTY.

EcrecTBeHHOHAYUYHBIN METO/T TO3HAHUA. 1
Onucanue GpuU3nUECKUX ABICHUH C

ITOMOIITBIO MOJEIIEH

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenoBanue "[IpoBepka
TUIOTE3bI: 1aJbHOCTh MONETA APHKa,
MyIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE,
4yeM OoJiblile BhICOTA MmycKa"

Crtpoenue BeniectBa. ONbITHI,

Bbub6anorexa LIOK
JIOKa3bIBAIOIIHNE JUCKPETHOEC CTPOCHHE 1 0
BEIIECTBA https://m.edsoo.ru/ff09fe0a
bub6anorexa LIOK
JIBM)KEHME YaCTHII BENECTBA 1 0

https://m.edsoo.ru/ff0a013e

VYpoxk-uccnenoranuie « OnbIThI 110
HaOJIOJICHUIO TEIIJIOBOTO PACIIUPEHUS 1 1
ra3oB»


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

10

11

12

13

14

15

16

17

18

19

20

21

22

23

ArperatHble COCTOSIHHS BELIECTBA

B3anMocBs3b MeKy CBOMCTBAaMU BEILIECTB

B Pa3HBIX arperaTHbIX COCTOSIHHUIX U UX
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUN
BOJIBI

Mexanudeckoe aBuxeHue. PaBHomepHoe
Y HEpaBHOMEPHOE JIBI)KEHUE

Ckopoctb. Ennnuiel ckopoctu

Pacuer IMYTH U BpCMCHU ABUKCHU

WNuepuust. 3aK0H UHEPITUH.
B3anmopeincTeue Ten Kak npuunuHa
W3MEHEHUSI CKOPOCTH JIBHKCHHSI TEIl
[TnotHOCTh BemecTBa. Pacuer Macchl n
o0Bema Tena 1Mo ero IIoTHOCTH
Jlaboparopnas pabota «Onpenenenue
IJIOTHOCTHU TBEPIIOIO TEJIA»

Pemenue 3anau no teme "[1noTHOCTH
BenrecTna"

Cuia Kak XapakTepruCTHKa
B3auMoeiicTBus Ten. Cuia yrnpyrocTu.
3akoH ['yka

Jlabopartopnast pabota «3yuenue
3aBUCHMOCTH pacTshKeHHs (AeopMaIim)
MIPY>KUHBI OT MPUIIOKEHHON CUITBD»
SABnenue Tarorenus. Cua TSHKECTH
CBsI3bp MEX]ly CUJION TSAKECTU U MacCon
tena. Bec tena. Pemienue 3aga4 no reme
"Cuna tsoxectu”

Cuna Ts)KecTH Ha JpyIruX IUIaHeTax.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0378

bu6moreka [JOK
https://m.edsoo.ru/ff0a05¢c6
bu6mmoreka [JOK
https://m.edsoo.ru/ff0a079¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0ae4

bu6moreka [JOK
https://m.edsoo.ru/ff0a0c10

bu6mmorexa [{OK
https://m.edsoo.ru/ff0a0fee

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0al23c¢

bu6muoreka [JOK
https://m.edsoo.ru/ff0al778

Bbubmorexa [JOK


https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

24

25

26

27

28

29

30

31

32

33

34

35

36

Pu3nyecKre XapaKTepUCTUKH IUIaHET

N3mepenne cuit. JluHamomeTp

Bec Tena. HeBecoMocCTh

CrnoxxeHue IByX CHJI, HallpaBJIEHHBIX 10
oAHOI psiMoi. PaBHOEHCTBYIOIIIAS CHIT

Pemrenue 3agad mo reMme
"PaBHopaeiicTBytomias cui"

TpeHune CKONbKEHNS U TPEHUE MTOKOSI.
Tpenue B npupoe U TEXHUKE

Jlabopartopnast pabota «3yuenue
3aBUCHUMOCTH CHJIBI TPEHHSI CKOJTbKCHHUSI
OT CUJIBI JAaBJICHUSA U XapaKTEpa
COTPUKACAIOIIUXCSI TTOBEPXHOCTEI»

Pewienue 3amau Ha onpeneneHue
PaBHOJICMCTBYIOIIEH CHJIbI

Pemenne 3anau no remam: «Bec Tenay,
«I'padpuueckoe n3zo0paxkeHue CUI»,
«Cuby, «PaBHOACHCTBYIOIIAS CHID)

KonrpomnbHas padora no remam:
«MexaHndeckoe JBHKeHHe», «Macca,
IUIOTHOCTBY, «Bec Tenay, «I'padudeckoe
n3zobpaxenue cuim», «CHIbD

Jasnenue. CriocoObl yMEHbILIEHUS U
YBEJIMYEHUS 1aBIICHUS

JlaBnenue raza. 3aBUCUMOCTb JaBJICHUS
rasa ot o0bEma, TeMIepaTypbl
Ilepenaya naBieHus TBEPABIMU TEJIAMM,
KHUJIKOCTSIMU M razamu. 3akoH Ilackans

I[aBJ'ICHI/Ie B X KMJKOCTH H ra3c, BBI3BAHHOC
IIGfICTBPIGM CHIJIBI TAXKECTU

https://m.edsoo.ru/ff0al1502
bu6mmoreka [{OK
https://m.edsoo.ru/ff0al8cc
bu6mmoreka [JOK
https://m.edsoo.ru/ff0al778
bu6moreka [JOK
https://m.edsoo.ru/ff0ala70

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alb9c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alcc8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alde0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6
bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2376
bu6mmorexa [IOK
https://m.edsoo.ru/ff0a25b0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2718



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
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Pemenne 3anau mo teme «JlapneHue B
JKUJIKOCTH U Traze. 3akoH [lackamns»

Coobmaromuecst cocyapl

I'mapaBnuyeckuit mpece

ManomeTtpsl. [TopiiHeBOM KU AKOCTHBIN
Hacoc

Atmochepa 3emin. [Tpudannel
CYILIECTBOBaHUS BO3AYIIHON 000JI0UKH
3emin. 3aBUCUMOCTh aTMOC(EPHOTO
JIaBJICHUSI OT BBICOTHI HaJl YPOBHEM MOpS

Bec Bo3ayxa. ATMocdepHOe JaBieHue

W3mepenue atMoc(epHOro aBieHuUs.
OneiT Toppuuennu

3aBHCUMOCTH aTMOC(EPHOTO AABICHHUS OT
BBICOTHI HaJl YPOBHEM MODS

bapomerp-anepouna. AtmocdepHoe
JIaBJICHUE HA Pa3IUYHBIX BBICOTAX

Pemenwue 3anay mo Teme " AtmochepHoe
nasieHue"

JlelicTBrE JKUIKOCTH U Ta3a Ha
MOTPY>KEHHOE B HUX TEN0. ApXHUMeI0Ba
cuna

JlaGopartopnast pabota «Ornpezenenne
BBITAJIKUBAIOLLIEH CHUIIBI, JEUCTBYIOLIEH HA
TEJI0, TIOTPYKEHHOE B )KHJIKOCTHY

Jlaboparopras paboTa 1o Teme
«MccnemoBanue 3aBUCMOCTH Beca TeJia B
BOJIE OT 00BbEMA MOTPY>KEHHOH B
YKHIKOCTh YaCTH TEJIa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2826
bubmuoreka [JOK
https://m.edsoo.ru/ff0a2970
bubmnoreka [IOK
https://m.edsoo.ru/ff0a3136

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2b5a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2b5a
bu6nmoreka [JOK
https://m.edsoo.ru/ff0a2da8
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2fc4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2fc4

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a3276

Bbu6moreka [JOK
https://m.edsoo.ru/ff0a33fc

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



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
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IInaBanue Ten

Jlaboparopnas pabota "KonctpyupoBanue
apeoMeTpa WIN KOHCTPYUPOBAHUE JIOAKHU
U onpefeneHne e€ rpy3onoabEMHOCTH"

Pemenue 3anay no Temam: «IlnaBanue
cynoB. Bo3nyxomnaBanue», «/laBnenue
TBEPABIX TN, KUAKOCTEH U Ta30B»

KoHntponbHas pabota o teme «JlaBienue
TBEPABIX TEN, )KUAKOCTEH U
ra3zoB»/Bcepoccuiickas mpoBepovHas
paboTa pu MpoBeICHUH C
HCIIOJIb30BaHUEM KOMIIBIOTEPA

Mexanudeckas pabora

Momtgocts. EquHUIBEI MOIITHOCTH

VYpoxk-uccnenosanue "Pacuér momHocTu,
pa3BUBaeMoOM IIPH MOBEME 110 JiecTHHUIIE"

[IpocThie Mexanu3Mmsbl. Priuar. PapHoBecune
CHJI Ha pblyare

Pbrdaru B TexHuKe, OBITY U TIPUPO/IE.
Jlaboparopnas pabota «lccnenoBanue
YCJIOBHI paBHOBECHS pblyara»

Pemenue 3anay mo teMe «Y CIOBUA
PaBHOBECHSI pblUara

Koaddumment nonesnoro aecteust
Mexanu3ma. Jlaboparopuas pabora
«3mepenune KII/] HaknoHHOM
TTOCKOCTH

Pemenue 3amaud mo teme "Pabora,
MotniHocTh, KITI"

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a3654

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3{82

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3{82

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a478e

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

62

63

64

65

66

67

68

Mexanndeckas sHeprus. Kunernueckas u
MOTCHIUAIbHAS YHEPIUs

3aKOH COXpaHEeHUsI MEXaHUUECKOM
SHEPTUU

YPpOK-3KCIIEPUMEHT IO TEME
"IKCIEpUMEHTAIBHOE ONPEICIICHUE
W3MEHEHUSI KHHETUYECKON U
MOTEHIIMATIBbHOW SHEPTUH PU CKAaTbIBAHUHI
TeJa 10 HAKJIOHHOM TII0CKOCTH"

KonTponbnas pabota o teme «Pabora u
MOINIHOCTb. DHeprus»/Bcepoccutickas
MpoBepoYHasi paboTa MpH MPOBEICHUU Ha
OyMa>KHOM HOCHUTEJE

PesepBHbIii ypok. PabGoTa ¢ TekcTamu mo
TeMe "MexaHuueckoe JBHKeHue"
PesepBHbIit ypok. Pabora ¢ TekcTamu 1o
teme "JlaBiaeHue TBEPABIX TEI, KUAKOCTEH
1 ra3oB"

PezepaHblii ypok. PaGota ¢ Tekctamu mo
teme "Pabota. MouHocts. Dueprus”

OBILEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adee6d

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adffe



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KJIACC
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Tema ypoka

OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH U UX OINBITHBIC
MTOATBEPKICHUS

Macca u pa3mep aTOMOB U MOJIEKYJT
Mopaenu TBEPIOTO, )KUIKOTO U
ra3000pa3HOro COCTOSTHUI BEIIECTBA
OOBsicHEHHE CBOMCTB TBEPOTO, KUIKOTO
1 Ta3000pa3HOTO COCTOSIHHIA BEIECTBA HA
OCHOBE IOJI0)KEHUN MOJIEKYJIAPHO-
KMHETUYECKOU TEOPUHU

Kpucrannuueckue u amopgHbie Tena

CMmaunBaHue u KalmnJIIIPHOCTD.
HOBerHOCTHOe HaTAXKCHHUC

TemnnoBoe pacuIMpeHHe U cKaThe

Temnepatypa. CBsi3b TEMIIEpPATYpPbI CO
CKOPOCTBIO TEMJIOBOTO JIBUXKEHUS YaCTHIL

Baytpennss sueprusi. CriocoObl
U3MEHEHUS BHYTPEHHEN SHEPrUuu

Bupl Tenonepenaun

VYpok-koudepennus "[Ipaktuueckoe
UCIOJIb30BaHUE TETIOBBIX CBOWCTB
BEIIECTB M MATEPHAJIOB B IIEIIAX
sHeprocoepekeHus "

KomnyecTBO TEIIIOTHI. YV nennHas

KoauuyecTBo uacoB

Bcero

Konrpoabubie IlpakTnuyeckue

padoThI

padoThI

Jara

HU3y4eHust

JJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchl

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a5256

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a540e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a5800
bu6mmoreka [{OK
https://m.edsoo.ru/ff0a5530

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a5a26

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a5c60

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a6412

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a65c0

bubmuoreka [JOK


https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
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TCIIJIIOEMKOCTD

VYpaBHeHUE TEIIOBOTO OasiaHca.
TemnooOMeH 1 TEII0BOE paBHOBECHE

Jlabopartopnast padota "HccnenoBanue
SIBJICHUS TETUIOOOMEHA MPU CMEITUBAHUH
XOJIOJTHOM Y Topsiueit BoAbI"

Pacuer konnuecTBa TCIIJIOTHI,
HCO6XOI[I/IMOF0 IJI1 Harp€BaHus TCJ1a U
BBLACIACMOI'O UM ITPH OXJTIAXKICHHUN

Jlabopartopnast pabota "Onpenenenue
yAEJIbHON TEMI0EMKOCTH BeliecTBa"

DHeprust TOIIMBA. Y IeibHAs TEIIOTa
CTOpaHHUSI

[InaBnenue u oTBepaeBaHUE
KPUCTAJTIMYECKUX TEJI. Y IeJbHas TEIIoTa
IUTaBJICHUS

Jlaboparopuas pabota "OnpenencHue
YJEIbHOM TEIUIOTHI TUIaBJIEHUs Jibaa"

ITapooGpazoBaHue U KOHIECHCALMSL.
Hcnapenue

Kunenue. YI[GJIBHa}I TCIJIOTAa
napooOpa3oBaHMs U KOHCHCAIIUH.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT
aTMOC(EepHOTO TaBJICHHS

BrnaxnocTs Bo3ayxa. JlaboparopHas
pabota "OnpeneneHre OTHOCUTEIBHON
BJIAJKHOCTH BO3/1yxa"

Pemenue 3agau Ha onpeneneHne
BJIAYKHOCTH BO3/yXa

[TpuHIMIBI pabOTHI TETIIIOBBIX
neurarencii. [laposast TypOuHa.
JIBuraTenb BHyTPEHHETO CTOPAHMS

https://m.edsoo.ru/ff0a6976

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a7088

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6a98

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a6bb0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7b5a

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a71d2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a72fe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a740c

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a786¢

bubmnoreka [IOK
https://m.edsoo.ru/ff0a7628



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
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KII/ TermoBoro nurarens. TenmnoBbie
JIBUTATEJIM U 3aLUTA OKPYKAIOLIEH CPEBI

3akoH COXPAaHCHUS U ITPEBPAILLICHUA
OHCPIYU B TCIJIOBBIX ITPOLICCCAaX

[ToaroTroBka K KOHTPOJILHOU paboTE 1O
TeMe "TenoBele sBiIeHus. I3MeHnenne
arperaTHbBIX COCTOSIHHI BeriecTa"

Konrponsnas padora no teme "TemnmoBsie
sBJIeHUs. VI3MeHeHune arperaTHbIX
COCTOsIHUH BelecTBa"

Onektpusaius Ten. [[Ba pona
ANEKTPUYECKUX 3apSAI0B
Ypok-uccnenoBanue "IneKTpuU3aIUs TENT
WHAYKIMEH U IPU COMPUKOCHOBEHUH"
B3anMopeiicTBre 3apsyKeHHBIX Tell. 3aKOH
Kynona

OnexTpuueckoe nojie. HanpspkeHHOCTD
anekTpudeckoro noss. [TpuHmmn
CYMEPIIO3UIINH JIEKTPUUECKHUX MOJICH
Hocutenu snekrpuyeckux 3apsjios.
DnemeHTapHbId 3apsia. CTpoeHue atoMa
[IpoBOHUKY W TUAIEKTPUKU. 3aKOH
COXpaHEHUs ANEKTPUUECKOTO 3apsiaa
Pemrenue 3a1au Ha npMEeHEHUE CBOMCTB
AIEKTPUICCKUX 3aPSI0B

DNeKTpUYECKU TOK, YCIOBUS €r0
cyuiecTBoBaHMs. McTouHUKM
ANEKTPUYECKOrO TOKa

JIeHCTBUA DIIEKTPUYECKOTO TOKA

VYpoxk-uccienoanue "Jleiictere
AJIEKTPUYECKOTO TOJISI Ha MPOBOIHUKHU U

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a832

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a87e4

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0a8ef6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a90cc

Bbu6moreka [JOK
https://m.edsoo.ru/ff0a95a4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a96b2



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
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IUAIEKTPUKA"

DNEeKTPpUYECKU TOK B METaJlIaxX,
KUJKOCTSX U ra3ax

BHCKTpI/I‘IeCKaSI LIETb U €€ COCTaBHBIC
qacTHu

Cuna toxka. JlabopaTopHas pabora
"M3mepeHue u peryJupoBaHUE CUIIbI
ToKa"

DneKkTpuueckoe HanpsbkeHue. Boastmerp.
Jlaboparopnast pabota "U3mepenue u
perynupoBaHue HalpsHKeHUs "

COHpOTI/IBHeHI/Ie IMPOBOAHUKA. Y aenbHOE
COITPOTUBJICHHUEC BEIICCTBA

Jlaboparopnast paboTta "3aBUCHUMOCTH
ANEKTPUIECKOTO COMPOTUBICHUS

IMPOBOAHUKA OT €TI0 AJIWHBI, IUIOaan
MOTIEPEYHOr0 CEUYeHHUs U MaTepuana”

3aBUCHMOCTB CHJIBI TOKA OT HAIIPSDKCHUSI.
3axon OMa 11 yyacTKa LHenu

Jlaboparopuas padota "HccnenoBanue
3aBHCHUMOCTH CHJIbI TOKA, HIYIIETO Yepes3
PE3UCTOP, OT CONPOTHUBIICHHUS PE3UCTOPA
HanpspKeHus Ha pe3ucrope”

HOCJ’IGI[OB&TCJ'II)HOG " IMapaJljICIbHOC
COCAUHCHUS ITPOBOAHUKOB

JlaGopaTopnas pabora "IIpoBepka
MpaBUJiIa CIIOKEHUS HAMIPSDKEHUH TTPpH
MI0CTIeI0BATEIbHOM COSIMHEHUH ABYX
pe3uctopon"

Jlaboparopnas padota "[IpoBepka
IpaBUiIa JUI CHIIBI TOKA MPH
napajyieIbHOM COEIMHEHNU PE3UCTOPOB"

0.5

0.5

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a9838

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8bd6

bubnuoreka [JOK
https://m.edsoo.ru/ff0a%14

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa738

bu6nmoreka [JOK
https://m.edsoo.ru/ff0aa738

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aad44a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa04e

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

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
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57
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59

60

Pemenne 3ama4d Ha IMPUMCHCHHUEC 3aKOHA
Owma AJIg pa3]IMIHOI0 COCANHCHUA
IIPOBOAHUKOB

PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

JlabopartopHast paborta "Onpenenenue
PabOThI ¥ MOIITHOCTH AJIEKTPUIECKOTO
TOKa"

DeKTpuYecKre HenH U MOTpeOUTenn
AJIEKTPUYECKOMN SHEPTUU B OBITY.
Kopotkoe 3ambikanue

[ToaroroBka K KOHTPOJILHOM pabOTE MO
TeMe "DIIEKTPUUECKHUE 3apsiIbl.
3apspKEHHBIE Tela U UX B3aUMOJICUCTBUSL.
ITocTosiHHBIN A1EeKTpUYECKUi TOK"

KonTponbHas pabota mo Teme
"DneKkTpuuecKkue 3apsaabl. 3apsKECHHbIC
Tena u ux B3auMmojierctus. [locTossHHBIN
anexkTpudeckuil Tok"/Beepoccuiickas
poBepoYHasi paboTa MpH MPOBEICHUU C
HCIIOJIb30BAaHUEM KOMIIBIOTEPA
[TocTossHHBIC MAarHUTHI, KX
B3aUMOJICHCTBHE

Ypoxk-uccienopanue "M3ydenue noneit
MOCTOSIHHBIX MarHUTOB"

MarnutHoe noje. MaruutHoe nosie 3eMian
W €ro 3Ha4YCHHE IS )KM3HU Ha 3emiie
OnbIT Opcreaa. MarautHoe mose
ANEKTPUUECKOT0 Toka MaruutHoe mnosie
KaTYIIKA C TOKOM

[IpuMeHeHne >EeKTPOMarHuToOB B
texHuke. JJabopaTtopHas padora

0.5

Bbu6moreka [JOK
https://m.edsoo.ru/ff0aaf8a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab124

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ab3e0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab660

bu6mmoreka [JOK
https://m.edsoo.ru/ff0abd2c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0abea8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac3d0

bu6moreka [JOK
https://m.edsoo.ru/ff0acOba

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac1d2

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
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65

66
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68

"N3ydenne nerdcTBUsI MArHUTHOTO TTOJIS Ha
MIPOBOJIHUK C TOKOM"

DNeKTPOABUTATEh IIOCTOSTHHOTO TOKA.
Vcnonp30BaHue 3JEKTPOIBUTATEICH B
TEXHHUYECKUX YCTPONUCTBAX U HA
Tpancmnopre. JlabopaTtopHas padora
"KoncTpyupoBaHue u u3yueHue padoThl
aneKTpoBHUrarens"

OmnsiTel @apanes. 3aKoH
ANEeKTpOMarHuTHOM nHAykuu. [IpaBuio
Jlenna

Onektporerepatop. CriocoOb! MOTyYeHUS
AJIEKTPUYECKON SHEPIHUH.
DIEKTPOCTAHIINK Ha BO30OHOBISEMBIX
MCTOYHUKAX SHEPTUU

[ToaroroBka K KOHTPOJILHOM pabOTE MO
TeMe "DIJIEKTPUYECKUE U MarHUTHbIE
SIBJIICHUS"

KonTponbhas pabota no teme
"DNeKTpUUECKre U MarHUTHBIE
sBiieHus"/Beepoccuiickas mpoBepouHas
paboTa npu npoBeeHNH Ha OyMaKHOM
HOCHUTEJIe

Pesepubiit ypok. Pabota ¢ Tekctamu mo
teme "TemnnoBble siBICHUS"

PesepBHbIit ypok. PaboTa ¢ TekcTamu mo
teMe "[locTOSHHBIHN 21eKTpUuuecKuii ToK"

PesepBHeIit ypok. Pabora ¢ TekcTamu 1o
Teme "MarHuTHele siBJIeHUS"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

14.5

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accSe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acdc6



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

Ne
n/n

10
11

12
13

Tema ypoka

Mexanunueckoe JBH>KeHUuEe. MarepuaiibHast

TOYKa

Cucrema orcuyera. OTHOCHTEIIBHOCTD

MCXaHHUYECCKOT'O ABMXKCHU S

PaBHOMepHOC HpHMOHHHeﬁHOG JABUKCHUC

HepaBHoMepHoOe nipsMoIMHETHOE
nBrkenue. CpeHsis U MTHOBEHHAs

CKOPOCTh

[IpssMonMHENHOE PAaBHOYCKOPEHHOE

JIBUKEHUE. Y CKOPEHUE
CKopocCTh IPSAMOJIMHENHOTO

PaBHOYCKOPEHHOTO JIBIKEHUS. | paduk

CKOpPOCTH

JlabopartopHnast paborta "Onpeaenenue
YCKOPEHUSI TeJa MPU PaBHOYCKOPEHHOM
JIBIDKCHHMH 110 HAKJIOHHOM MIIOCKOCTH"
CBoOonHoe nmagenue ten. OneiTel [ anunes

PaBHOMEpPHOE IBMIKEHUE 1O OKPYKHOCTH.
[lepuon u yacrota oOpamienus. Jluneitnas

U YTJIOBasi CKOPOCTH

IleHTpOCTpPEMUTENBHOE YCKOPEHUE

ITepBbiit 3akoH HbroToHa. BekTop cuibl

Bropoii 3akon HeroToHa.
PaBHoOpelicTByIOIIAdA crita

Tperuii 3akon Hetotona. Cynepno3unus

KoaunuecTBo yacoB

Bcero

Kourpoabnbie IlpakTnyeckue

padoThI

padoThI

Jlara

H3y4eHUst

JIeKTpOHHBbIE HH(poBbHIE
o0pa3oBaTejibHbIE

pecypchbl

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ad474
bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad19a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ad8d4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adb18

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aecl76

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac612

bubmuoreka [JOK
https://m.edsoo.ru/ff0ae72a

bu6mmorexa [{OK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
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20
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22

23

24

25

26

27

CHUJll

Pemenue 3a1a4 Ha NPUMEHEHUE 3aKOHOB
HrroTona

Cuna ynpyroctu. 3akoH ['yka

Permtennie 3agad mo reme «Cuta
YIPYTOCTHY

Jlaboparopnast pabota «Onpesenenne
YKECTKOCTU IIPY>KUHBD)

Cuna tpenus

Pemenue 3anau no teme «Cumna TpeHUS»

Jlaboparopnas pabota "OnpenenecHue
Kod(UIIMEHTA TPESHUS CKOJBXKCHUS"

Pemrenue 3apau o reme "3akoHbI
Hprorona. Cuna ynpyroctu. Cuna tpeHus"

Cuna TskecTH ¥ 3aKOH BCEMHPHOTO
TATOTEHUS. Y CKOPEHUE CBOOOTHOTO
HaJCHUS

VYpok-koHpepeHnus "IBrmkeHue Ten
BOKPYT TPaBUTAL[MOHHOTO LIEHTpa
(Conuneunas cucrema). ['anaktuku"
Pemenue 3anay no teme "Cuna TsSKECTH U
3aKOH BCEMUPHOTO TATOTEHUS"

IlepBas kocMHuuecKas CKOPOCTb.
HesecomocTs n neperpysku

PaBHOBeCHE MaTepUaIIBHON TOYKHU.
AbcomoTHO TBEpOE Teno. PaBHOBecHe
TBEPIOTO TENA € 3aKPEIVIEHHOW OCBIO
BpaieHuss. MoMeHT cuibl. LIeHTp TskecTH

PaBHOBecue MaTepUaIbHOM TOYKH.

https://m.edsoo.ru/ff0ae982
bu6mmorexa [IOK
https://m.edsoo.ru/ff0aebbc

bubnmoreka [JOK
https://m.edsoo.ru/ff0aeca2

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

bu6nuoreka [JOK
https://m.edsoo.ru/ff0af738
bu6mmoreka [IOK
https://m.edsoo.ru/ff0afa26
bubmuoreka [JOK
https://m.edsoo.ru/ff0af8be
bu6mmorexa [IOK
https://m.edsoo.ru/ff0afb8e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0af044

bu6mmorexa [IOK
https://m.edsoo.ru/ff0af5{8

bubmuoreka [JOK
https://m.edsoo.ru/ff0af33¢c

bu6nmoreka [IOK
https://m.edsoo.ru/ff0afe36



https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
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36

37

38

39
40

AGcomoTHO TBEpIOE Teno. PaBHOBecHe
TBEPAOIO TEJIA C 3aKPEIUIEHHOMN OCBIO
BpaieHusi. MoMeHt cuiibl. LIeHTp TshkecTn

Pemenne 3ama4 mo teme "MOMEHT CHUJIBL.
enTp TsxecTn"

[ToaroroBka Kk KOHTPOJILHOM paboTe MO
Teme "MexaHn4ecKoe JIBHKCHUE.
Bs3aumogetictBue Ten"

KonTponbhas pabora no teme
"MexaHU4YecKoe ABUKECHUE.
BzaumonetictBue Ten"

Nmnynse Tena. Umnynse cuibl. 3aKoH
COXpaHEHUs UMITYJIbCa. YTIPYroe u
HEYIPYTroe B3auMOAECHCTBUE

Pemenne 3ama4d mo teme "3akoH
COXpaHEHUs1 UMITyjbca'
VYpok-koH(pepeHuus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"

Mexanunueckasi paboTa U MOIIHOCTb

Pabota cuibl TsKeCTH, CUIIBI YIIPYTOCTH U
CHWJIbI TPEHUS

JlaGopatopHnas pabora «OnpenencHue
palboThI CUJIBI TPEHUS ITPU PABHOMEPHOM
JBYKEHHUHU TENA [0 TOPU30HTAIBHON
IIOBEPXHOCTU

CBs13b 2HEpruM U padoThl. [loTeHIMaNBHAS
JHEprus

Kunernueckas sneprus. Teopema o
KMHETUYECKOUN SHEPIUU

3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE

Jlaboparopnas padota «/3y4ueHue 3akoHa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b02b4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b0408

bu6mmorexa [{OK
https://m.edsoo.ru/ff0b06ec

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b07fa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b096¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0a84

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b0db8

bu6nuoreka [JOK
https://m.edsoo.ru/ff0b0c32

bu6mmorexa [IOK


https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
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COXpPAaHCHUA DHCPIUn»

KosnebaTennHoe ABUKEHUE U €T0
XapaKTePUCTHKU

3aryxaromue Konebanus. BeIHyX/IeHHbIC
Konebanus. Pe3zonanc

MareMaTH4ecKuil ¥ Npy>KUHHBIA
MasiTHUKA

VYpoxk-uccienoBanue «3aBUCUMOCTh
neproja KoleOaHuii OT KECTKOCTH
MIPY>KUHBI U MACCHI TPY3a»
[IpeBpamienue sHepruu npu
MEXaHUYECKHX KOJICOaHUIX

Jlaboparopnas pabota «Onpenenenue
YacCTOTHI U TIEPHO/Ia KOJICOAHHIT
MPYXKUHHOTO MasiTHUKa»

Jlabopartophnast pabora «IIpoBepka
HE3aBHCHMOCTH IEPUOJIa KOJICOAHHI
rpy3a, MOJBEHIEHHOTO K HUTH, OT MacChl
rpy3a»

Mexanndeckue BoJIHbL. CBOIiCTBa
MexXaHW4YeCKUX BOJH. [IpomoabHbIC 1
MIOTICPEYHBIE BOJIHBI
Ypok-koHpepeHnus "MexaHndeckue
BOJIHBI B TBEPAOM Teie. CelicMUYecKue
BOJHBI"

3Byk. PactipoctpaneHnue u oTpaxeHue
3ByKa

Ypok-uccnenosanue "Habnronenue
3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI"
I'poMKOCTB 3ByKa M BHICOTA TOHA.
AKyCTUYECKUI PE30HAHC

Ypok-koHpepeH s "YIbTpa3ByK U

https://m.edsoo.ru/ffOb12fe
bu6mmorexa [IOK
https://m.edsoo.ru/ffOb1858

bubnmoreka [JOK
https://m.edsoo.ru/ff0b2010

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b197a

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b197a

bu6nuoreka [JOK
https://m.edsoo.ru/ff0b21fe

bu6mmorexa [IOK


https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
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64

65

uH(ppa3ByK B IPUPOJIe U TEXHUKE"

[ToaroroBka K KOHTPOJILHOU PabOTE 1O
TeMe "3aKOHBI COXPaHEHHUS.
Mexannueckue KojieOaHus U BOJIHBI"

Kontposnbhas pabota o teme "3akoHbl
coxpaHeHus. MexaHndeckue Kojlebanus u
BOJIHBI"

DNEeKTPOMarHuTHOE TOoJIe.
DeKTPOMarHuTHbIE BOJIHBI

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-koudepenmus "llkana
3JIeKTPOMArHUTHBIX BOJIH. Mcrionb3oBaHue
OJICKTPOMArdHMTHBIX BOJIH IJIA COTOBOU
cBs3u"

VYpok-uccnenosanue "M3ydueHne cBOICTB
AJIEKTPOMAarHUTHBIX BOJIH C IIOMOIIIBIO
MobunpHOTO Tenedona"

Pemenue 3aJla4 Ha OIPCACIICHHUC YaCTOThI
1 JJINHBI SHCKTpOMaFHHTHOfI BOJIHBI

DneKTpOMarHuTHas IpUpo/ia CBETa.
CxopocTth cBeTa. BomHOBBIE CBOMCTBA
CBETa

Hcrounuku ceera. I[IpsMonuneitnoe
pacIpoCTpaHEHHUE CBETA. 3aTMEHHUS
Connua u Jlynst

3aKOH OTpa)k€HUs CBETa. 3epKaia.
Pemenue 3amay Ha mpuMeHEHHE 3aKOHA
OTpaXKEHUs CBETa

[Ipenomienue cBeta. 3aKOH IPEIOMIICHUS
cBeTa

[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.
Hcnonbs30BaHKE MOTHOTO BHYTPEHHETO

https://m.edsoo.ru/ff0b23ca

bubmmoreka [JOK
https://m.edsoo.ru/ff0b2510

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

bubnuoreka [JOK
https://m.edsoo.ru/ff0b2fe6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6¢

bu6nuoreka [JOK
https://m.edsoo.ru/ff0b31d0

bubmuoreka [JOK
https://m.edsoo.ru/ff0b3658

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b38c4

bu6nuoreka [JOK
https://m.edsoo.ru/ff0b3aeca
bu6mmorexa [IOK
https://m.edsoo.ru/ff0b3c5¢



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
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70

71

72

73

74

75

76

77

OTpa’XCHUA B ONITUYCCKHUX CBETOBOAAX

Jlaboparopuas padota "VccienoBanue
3aBHCHMOCTH YTJIa IPETOMIICHUS
CBETOBOI'O JIy4a OT YIJIa aJeHHsl Ha
rpaHute "Bo3ayx-crexio"
Ypok-koupepenius "Vcnonp3oBaHue
MOJTHOTO BHYTPEHHETO OTPaKeHHUSI:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"

JInazel. OnTHYecKas cuia JTHH3bI

[TocTpoeHue n300pakeHUI B JIMH3aX

Jlabopartopnast paborta "Onpenenenue
(hOKYCHOTO PacCTOSIHUS U ONTHYECKOMN
CHUJIBI COOMpArOIIEH JTNH3HI"

VYpok-koHpepeHus "OnTudeckue
JTUH30BBIC TPUOOPHI"

I'na3 kak ontuyeckas cucreMa. 3peHue

Ypok-koHpepermus "JlepexTsl 3peHus.
Kak coxpanuts 3penue"

Pa3noxxeHue 6emoro ceera B CIIEKTP.
Omneitel HetoTona. Crioxenue
CHEKTpaJbHbIX IBETOB. /{ucnepcus ceera
Jlabopartopnast pa6ota "OMBITHI 11O
pa3IoXKeHUI0 OEIOro CBeTa B CIIEKTP U
BOCIIPHUSTHIO IIBETA MPEIMETOB TIPH MX
HaOII0/IEHUU Yepe3 I[BETOBbIE GUIBTPHI"
Ypok-npaktukyM "BoiaHOBBIE CBOKCTBA
CBETa: TUCTIepCusi, UHTEPPEPECHITUS U
muppakmus"

Omnsitel Pesepdopaa u rmianerapHas

bubnmoreka [IOK
https://m.edsoo.ru/ff0b3{2¢c
bubmuoreka [JOK
https://m.edsoo.ru/ff0b444a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b4206

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c0a7e

bu6nuoreka [JOK
https://m.edsoo.ru/ff0b4684

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c0f4c

bubnuoreka [JOK
https://m.edsoo.ru/ff0c0e2a

bubmuoreka [JOK


https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
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MO/JIeJIb aTOMa
IToctynater bopa. Moaens aroma bopa

I/ICHyCKaHI/Ie U IOTJIONICHUE CBETA aTOMOM.

KBantbl. JIuHeiuatbie CIEKTPBI

Ypok-npaktukyMm "HaOnrogeHue CrieKTpoB
UCITycKaHus"

PannoakTUBHOCTE U €€ BHUJbBI

Crpoenue atoMHoro siiapa. Hykinonnas
MO/JIEJTb

PangnoaktuBHbie mpeBpaienus. M3otomnsl

Pemenue 3amau no treme: "PannoakTuBHBIC
npeBpaiieHus"

[lepuon nonypacnana
Ypok-koHpepennus "PagnoakTuBHbIC
W3IIy4eHUs B IPUPOJIE, MEAUIIMHE,
TeXHUKe"

SnepHble peakiyu. 3aKOHbI COXPaHEHUS
3aps/10BOrO U MacCOBOI'O YUCE

3Hepr1/151 CBA3U ATOMHBIX ACP. CBs3b
MAacCChbI 1 DHCPIrun

Pemenue 3amau mo reme "SnepHoie
peakuun"

Peakuuu cunTe3a U 1eieHUS S1Iep.
Ncrounuku sHeprun CosHIA U 3BE3]T
VYpoxk-konpepenuus "Anepuas
sHepreTuka. JleicTBus paauoaKTUBHBIX
U3JTy4YEHUI Ha )KUBbIE OPraHU3MBbI"

[ToaroroBka K KOHTPOJILHOM paboTe MO

Teme "DJIEKTPOMArHUTHOE TOJIE.
DneKkTpoMarHuTHbIe BOJIHBI. KBaHTOBbIE

https://m.edsoo.ru/ff0c12a8

bubmmoreka [IOK
https://m.edsoo.ru/ff0c144c
bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c1550
bubmuoreka [JOK
https://m.edsoo.ru/ff0c1672
bu6mmorexa [IOK
https://m.edsoo.ru/ff0c18ac
bu6nuoreka [JOK
https://m.edsoo.ru/ff0clal4
bu6mmorexa [IOK
https://m.edsoo.ru/ff0c1b4a

bubmmorexa [IOK
https://m.edsoo.ru/ff0c2126

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1c58

bu6nuoreka [JOK
https://m.edsoo.ru/ffOcl1d7a

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c1e88

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



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
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sBieHus"

Kontponbnas paboTa mo teme
"DIeKTpOMarHUTHOE TOJIE.
DneKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE
SIBIICHUS"

[ToBTOpenue, o600menue. JlabopatopHsie
paboTsI 1o Kypcy ""B3aumopeiicteue Ten"

[ToBTOpenue, o6o0menue. Pemenne
pacyeTHBIX U KaYeCTBEHHBIX 3a/1a4 110 TeMe
"TernnoBbie MPoLECChI"

[ToBTrOopenue, o6o0menue. Perenue
pacyeTHBIX U KaU€CTBEHHBIX 3aJ1a4 110 TEME
"KIIJI, TerIoBeIX aBurarencii”

IToBTrOopenue, o6o0menue. Pemenne
pacUYETHBIX ¥ KAUECTBEHHBIX 3a/1a4 110 TeMe
"KII[ snexktpoycTaHoBOK"

[ToBTOpenue, o6o6menue. Jlaboparopubie
pabotsl o Kypcy "CBeToBble siBIeHUS"

[ToBTOopenue, o6o0menue. Padora ¢
TEKCTaMH 110 TeMe ""3aKOHbI COXpPaHEHUS B
mexanuke"

[ToBTropenue, o6o0menue. Padora ¢
TexcTaMu 1o TeMe "Kojiebanus 1 BOJIHEBI"
[ToBTOpenue, o600meHne. Pabora ¢
TekcTtaMH 110 TeMe "CBeToBEIE IBICHUS"
IToBTrOopenue, o6o0mmenue. Padora ¢
TekcTamu 1o Teme "KBaHTOBas U siepHas
¢buzuka"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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bu6nmoreka [JOK
https://m.edsoo.ru/ff0c245a

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c2572

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

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c2b30

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c2¢c52

bubnuoreka [JOK
https://m.edsoo.ru/ff0c2d6a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2e82

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c3044
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https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

» ®usuka 9 knacce/ [leppimkun A.B., I'yrhuk E.M. O6miecTBo ¢ orpaHu4eHHOMN
OTBETCTBEHHOCTBIO «[PODAY»; AxkunonepHoe oo6mectBo «3naTtenscTBo
«IIpocseuieHue»

» dusuka 9 knacc/ [Mepeimkua U.M., I'ytauk E.M., IBanoB A.U. u np.

AxnmonepHoe obmectBo «M3narenscTBo «IIpocBenienne»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET






