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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 ¢uU3MKEe Ha YpPOBHE OCHOBHOIO 0O0mIero o0Opa3oBaHMs
COCTaBJICHAa Ha OCHOBE TMOJIOXKEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
06a30BOM ypOBHE OCHOBHOH 00pa30BaTeNbHOM MPOTpamMMbl, MPEICTABICHHBIX B
OI'OC OO0OQ, a Takxke ¢ yu€toM (henepanpHOil paboyeit mporpaMmbl BOCIUTAHUS U
Konuenuuu npenonaBanusi yueoHoro npeamera « Ousnkay.

Copepxanue mnporpaMMmbl 1O (QU3MKE HaIpaBieHO Ha (QopMupoBaHHUE
€CTECTBEHHO-HAYYHOM TPaMOTHOCTU OOYYAIOIIMUXCS W OpPraHU3alMI0 H3Y4YEHUS
¢u3MKN Ha NEATEeIBPHOCTHOM OcHOBe. B mporpamme mo (u3uke y4HUTHIBAIOTCS
BO3MOKHOCTH y4yeOHOro mnpenmera B peanuzanuu TpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOYyUEHHs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX Y4YEOHBIX IMPEAMETOB Ha ypOBHE
OCHOBHOTI'O 00IIIETO 00pa30BaHMUs.

[TporpamMma mo (u3HKe ycTaHAaBIUBAET pacmpeesieHue yueOHOro MaTepuaa
1o rojiaMm o0ydeHust (1o Kjaccam), npejaracT IpUMEPHYIO MOCIeA0BaATEILHOCTD
M3YYCHHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COJACP)KaHUS U
yu€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMMa mo ¢Qusuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHUU paboUueii MPOrpaMMBI IO YIeOHOMY TIPEIMETY.

®duzuka SBISETCS  CHUCTEMOOOPA3ymOIMM ISl  €CTeCTBEHHO-HAyYHBIX
y4eOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUYECKUE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB
U SBIICHWM, H3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpOHOMHEH M (HU3UYECKOU
reorpadued, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4YHYIO KapTHHYy MHpa,
mpenocTaBiseT Haubosee sCHbie OOpas3lbl MPUMEHEHUS HAyYyHOTO MeTona
MO3HAHMS, TO €CTh CII0CO0a MOTYYSHUS JOCTOBEPHBIX 3HAHHUM O MHpE.

Opnna w3 rIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpE OOIIEro
oOpa3oBaHMsI COCTOUT B (POPMUPOBAHUHU €CTECTBEHHO-HAy4YHOM TPaMOTHOCTU U
MHTepeca K HayKe y 00yJaronuxcs.

Wzydyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpeNrojiaraeT OBJAJICHUE
CIICIYIOIUMUA KOMITIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTeCTBEHHO-HAYUYHYIO
IrPaMOTHOCTb:

e HAYYHO OOBSICHATD SIBJICHUS;

¢ OIICHMBAThH U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIETOBAHNS,

e UHTEPIIPETUPOBATH JJAHHBIC U UCTIOJIH30BaTh HAYYHBIE JOKA3aTeIbLCTBA
JUTS TIOJTyY€HUS BBIBOJIOB.

[lenn wu3yueHuss (PU3MKU Ha YypPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHMS
onpeneneHsl B Konmenmuu mnpenogaBaHus ydeOHoro mnpeamera «Dusukay B
oOpa3oBarenbHbIX oOpraHuzanusx Poccuiickorr @Dexepanuu, peaTn3yOMNAX
OCHOBHBbIE  00111€00pa30BaTelibHbIE MPOrPaMMbl, YTBEPKIEHHONW pElICHUEM



Konnernn MunucrepcrBa npocseienus Poccuiickoir @enepanuu (poTOKoJ OT 3
nexadps 2019 r. Ne [1K-4BH).

Henu nzyuyenust pU3UKM:

e IPUOOpPETEHHE HWHTEpeca M CTPEeMJICHUS OOydYalomMXcd K HAaydYHOMY
U3YYCHUIO TMPUPOJIBI, PA3BUTHE HMX HHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTE;

e Pa3BUTHE NPEJCTABICHUNA O HAyYHOM METOJE MO3HAHUSA U (popMHpOBaHHE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;

e popMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yjbTaTa U3y4eHHs] OCHOB
CTPOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

e popMupoBaHUE TPEACTABICHUNA O PO (PUUKUA ISl Pa3BUTHS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

epa3BUTHE  MpPEACTaBICHUHA O  BO3MOXHBIX  cepax  Oyayuiei
npo(hecCHOHANBHON JIEeATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOM, MOATOTOBKA K
JanbHeleMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTxeHne 3TUX Iiesield MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO

00111ero 00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIIEAYIONIUX 3a]a4.

e IPUOOPETEHNE 3HAHUM O  JUCKPETHOM CTPOCHMM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSX;

e IPUOOPETEHUE YMEHHUI OMHUCHIBATH U OOBSICHATH (PU3UYECKHUE SIBICHUS C
MCTIOJIb30BaHUEM TIOJTYYCHHBIX 3HAHMIA;

¢ OCBOCHHE METOJIOB pEUICHHWS TMPOCTEUIINX PAcu€THBIX 3adad C
UCIIOJIb30BaHUEM buznyeckux MoJieneH, TBOPUYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHHMI HAONIONATh MPHUPOJHBIC SIBICHUS U BBITIOIHSTH OIBITHI,
nabopatopHble pabOThl M AKCIEPUMEHTANIbHBIC HCCJIEAOBaHUSA C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX PUOOPOB;

e OCBOCHHE MPUEMOB paboThl ¢ HHPOpMaNHer (U3HUUIECKOTO COAEpHKAHUS,
BKJItOUYasi THPOPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSIX (U3UKH, aHAINU3 U
KPUTHYECKOE OlIEHWBaHNE WHPOPMAITUH;

¢ 3HAKOMCTBO CO cepamu mpodecCHoHaTbHON AEATETbHOCTH, CBI3aHHBIMU C
¢u3MKONW, W  COBPEMEHHBIMM TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
JOCTHXKEHUSX (PU3HUECKON HAYKH.

Ha usyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus oTBoauTCs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEZIEN0), B 8
Kkiacce — 68 gaco (2 vaca B Henenmo), B 9 kimacce — 102 ygaca (3 yaca B Heaelno).

[Ipennaraemseiii B mporpamMme mo ¢Gu3MKe MepedyeHb JabopaTOPHBIX padoOT H
OTIHITOB HOCUT PEKOMEHIaTEeIbLHBIN XapaKTep, yUUTeNb JAEIaeT BIOOp MPOBENCHNUS



7a00paTOpHBIX PabOT W OMBITOB C YYETOM HHIMBHIYAIBHBIX OCOOCHHOCTEH
o0yJaromuxcsi, CIMCKa SKCIIEPUMEHTANBHBIX 3aJlaHuH, TpeiaracMblX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (U3HKE.



COILEPKXAHUE OBYYEHUA
7 KIIACC

Pasznen 1. ®u3uka u €€ pojib B IO3HAHUM OKPY:KAIOLIEr0 MUpa.

®usuka — Hayka o npupoxe. fABnenHusa npuponbl. OuU3NYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckue BenuuuHbl. M3mepenue ¢usnyeckux BenuyuH. Dusnueckue
npubopsl. [TorpemnocTs n3mepeHnit. MexxayHapoHasi CHCTeMa €IMHHIL.

Kak ¢usuka u JApyrve ecTeCTBEHHblE HAyKHM H3Y4yaloT MPUPOJY.
EcTecTBeHHO-Hay4YHBII METOJ TMO3HAHUS: HAONIOJECHUE, TOCTAHOBKA HAY4YHOIO
BOITPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBICHEHUE
HaOmogaemMoro siBjaeHus. Onucanue GU3NUEeCKUX SBICHHUI C TOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHn4yeckue, TEIUIOBbIE, JJEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.

2. @uznyeckue NpudOPHI U NPOLEAypa MPSIMbIX U3MEPEHNN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopnwie padbomul u onvimel.
1. OmpexeneHue EHBI ASIEHUS LIKAIbI U3MEPUTEIBLHOTO Mprudopa.
2. H3mMmepeHue pacCTOSHUN.
3. M3mepenue o0bEMa KUIKOCTH U TBEPIOTO Tea.
4. OnpeneneHue pasMepoB MajbIX TEL
5. M3Mmepenue temieparypsl HNpH NOMOIIM >KUAKOCTHOTO TEPMOMETpPA H
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBenenue uccienoBaHusA MO NPOBEPKE TMIIOTE3BI: JAJBHOCTH IOJIETA
HIapyKa, MyImEeHHOr0 TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIE BBHICOTA
ITyCKa.

Pa3znen 2. [lepBoHayaibHbIE CBE/IEHUSI O CTPOEHUH BelleCTBA.

Crpoenue BemiecTBa: aTOMbl M MOJEKYJNbl, HX pasmepbl. OmbITHI,
NIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JBm>kenne wyactui BemecTBa. CBSA3b CKOPOCTHM JBWKEHHS YacTHL C
Temrneparypoil. bpoyHoBckoe nBmwxkenue, nuddysus. B3aumomeicTBue yacTuil
BEILECTBA: IIPUTSHKEHUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, KUJIKOCTEH M TBEPIBIX
(kpucTtammyeckux) Tei. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEILIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJIEKYJISIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JBUXKEHUSI.



2. Habmonenue nuddysum.
3. HaGmiomenue  siBleHUil,  OOBACHSIONIMXCS  MPUTHKCHHEM WM
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie padbomul u onvimel.

1. Ouenka JuamMeTpa aromMa METOJAOM psAOB (C  HCMOJIb30BAHHEM

dboTorpaduii).

2. OnbITHI 11O HAOJIOICHUIO TETNIOBOTO PACIIMPEHUS T'a30B.

3. OnbIThl IO OOHAPYKEHUIO AEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pa3znen 3. /IBM:keHHe U B3anMo/ielicTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpellHsIsi CKOpPOCTh IIPM HEPABHOMEPHOM IBHKEHUHU. Pacuér myTtu u
BPEMEHU JABUKCHUS.

SlBnenne unHepuMM. 3aKOH HMHEPUUH. B3auMoAencTBHE TeNl KAaK IPUYMHA
U3MEHEHUS CKOPOCTM JABWXKEHHUS Teil. Macca Kak Mepa HWHEPTHOCTH Tena.
[InoTHOCTE BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B E€IUHULIEC
o0BbEMa BellecTBa.

Cuna kak xapakTepHCTHKa B3auMojedcTBUs Ted. Cuila ynpyroctd M 3aKOH
I'yka. U3mepenue cuibl ¢ MOMOUIBIO AUHAMOMETpA. SIBJIEHHWE TATOTEHUS U CHIIA
TskecTH. CHJla TSDKECTH Ha IpYyrux Iutanerax. Bec tena. HeBecomocTs. Crioxenune
CUJI, HAPABJIEHHBIX MO OJHOW IpsiMoi. PaBHoxeilcTByromas cui. Cuila TpeHus.
TpeHne CKOJIbKEHUS U TPEHUE MOKOSA. TpEeHUe B PUPOJIE U TEXHUKE.

emoncmpayuu.
1. HaGnrogeHme MeXaHUYECKOTO ABMKCHUS TeTa.
2. H3mepeHune CKOpOCTH IMPSAMOJIMHEUHOTO ABUKECHMUS.
3. HaGmionenue siBjeHUs: HHEPITUU.
4. HaOmroneHre n3MEeHEeHHsI CKOPOCTH MTPH B3aUMOJCHCTBUU TEJ.
5. CpaBHEHHME MacC MO B3aUMOJICHCTBUIO TETL.
6. CroXeHue CUJI, HalPaBJICHHBIX MO OJTHOM MPSIMOA.
Jlabopamopuwvie pabomoul u onvimel.
1. Ompenenenue CKOPOCTH PABHOMEPHOTO JIBHXKEHHUS (IIapUKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmnpezeneHue CpeHE CKOPOCTU CKOJIBKEHMSI OpycKa WM IapuKa Mo
HAaKJIOHHOM IJIOCKOCTH.
OnpeneneHne MIOTHOCTH TBEPAOTO TENA.

4. OmbITHI, NEMOHCTPHUPYIOUIUE 3aBUCUMOCTh pPaCTsHKEHHS (JedopMariun)
MPY>KUHBI OT MIPUIIOKEHHOM CHUIIBI.

5. OmbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIbKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. JlaByienne TBEPABIX TeJl, }KUAKOCTEH 1 ra3oB.



JlaBnenue. CriocoObl yMEHBIICHUST ¥ YBEJIMYCHMS JaBiieHus. J[aBieHne rasa.
3aBUCUMOCTh JaBJEHUS raza OoT o0bEma, TemmeparTyphl. llepenaua naBieHuUs
TBEPIIBIMU TEJIAMH, KUIAKOCTAMU U rasamu. 3akoH I[lackans. [IHeBMarnueckue
MalIHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiyOuHbl. ['mapocratmyeckuii
napaaokc. Coolraronuecs: cocyasl. [ mapaBIndecKkue MeXaHu3MBbl.

Atmocdepa 3emun u atmMocdepHoe napieHUE. [IpUUMHBI CYyIIECTBOBAHHUS
Bo3nymrHOW obonouku 3emun. OmbiTr Toppuuermm. M3mepenue atmocdepHOTo
JaBJeHUs. 3aBUCUMOCTb aTMOC(EPHOIr0 JAABJICHUS OT BHICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHus aTMOCc(hepHOTro J1aBJICHHUS.

JlencTBrE KUIKOCTH M ra3a Ha MOTrPYyKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxorniaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS ra3a OT TeMIepaTyphbl.

Ilepenaua naBiaeHUs KUIKOCTHIO U Ta30M.

Coobmaromuecst CoCy/bl.

I'mapaBnnaeckunii mpecc.

[IposiBnenue nercTBusi aTMOC(HEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CUIIBI OT 00bEMa MOTPYKEHHON YacTu
TeJa U MIIOTHOCTH )KUJAKOCTH.

o vk w N e

N

PaBeHCTBO BBHITAJIKMBAIOIICH CHUJIbI BECY BBHITECHEHHOM KUJKOCTH.

8. YcIoBueE IJIaBaHus TEJ: TJIaBaHUE WK MOTPYKEHHUE TE B 3aBUCUMOCTH
OT COOTHOIIICHHUS TNIOTHOCTEH TeJa U KUJIKOCTH.

Jlabopamopuvie pabomol u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH BeEca TeJa B BOAE OT 00bEMa NOrpyKEHHOM B
JKUJIKOCTh YacTH TeJa.

2. OnpeneneHue  BBITAIKUBAIONICH CHJIBI, JCWCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BHITATKUBAIOLICH CUIIbI, ICMCTBYIOLIEH HA TEJIO
B J)KHJIKOCTH, OT MacCChI TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAJIKWBAIOIICH CHJIBI,
JIEUCTBYIONIEH HA TEJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
JKUJIKOCTh YaCTH TeJla U OT INIOTHOCTH >KHUIKOCTH.

5. KoHCTpyWpoBaHHe apeoMeTpa UM KOHCTPYMpPOBAHUE JIOJKH U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3znen 5. PaboTa n MOIHOCTB. JDHEPrusi.

Mexanudeckast padboTta. MOIHOCTb.

[IpocThie MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuiio

paBHOBecus phiuara. I[lpuMeHeHue TmpaBuja paBHOBECHS pblyara K OJIOKY.



«3onoroe mpaBwio» MexaHukd. KIIJI mpocteix wmexanusmoB. IIpocteie
MEXAHU3MBI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHernueckas W IOTEHUHAIbHAs DHEPIUS.
[IpeBparieHre 0JTHOrO BUAA MEXaHUYECKOW SHEPTUU B IPYTroi. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IpOCTBIX MEXAHU3MOB.

Jlabopamopnsie pabomot u onvimel.

1. Omnpenenenue pabOThl CUIIbI TPEHUS NPU PAaBHOMEPHOM JBM)KCHHUU Tella

110 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue yciioBUM paBHOBECHUS pblyara.

3. M3amepenne KIIJ] HaKIIOHHOM IIJIOCKOCTH.

4. M3y4yeHue 3aKk0HA COXpaHEHUs] MEXaHUYECKON SHEPIUH.

8 KJIACC

Pa3nen 6. TensioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIAPHO--KUHETUYECKOW TEOPUU CTPOCHHS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJI. ONbIThI, NOATBEPKAAOILINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH.

Mogenu TBEPAOTO, >KUAKOTO U Ta3000pa3HOTO COCTOSIHUW BEIECTBA.
Kpucrannuueckue n amopdubie Tena. OObICHEHHE CBOIMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IMOJOXEHUM MOJIEKYIIPHO--KHUHETUYECKON TEOPUHU.
CmaumnBaHKe U KamWUISIPHBIE SIBJICHUS. TemIoBoe pacliupeHne U CKaThe.

Temneparypa. CBsi3b TeMmIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKEHHUS
yacTull. BHyTpeHHsist sHeprusi. CrnocoObl H3MEHEHHsSI BHYTPEHHEH HHEpPTUU:
Terionepeaaya u COBEPILICHUE padoTHI. Buaet TETUIONEPEIauu:
TETUIONPOBOHOCTh, KOHBEKIIUS, U3JIyYEHHE.

KonudectBo TemnoTel. YenpHas TEIJIOEMKOCTh BellecTBa. TermiooOMeH u
TEMJIOBOE€ paBHOBECHE. YpaBHEHHME TemoBoro OanaHca. IlmaBnenuwe w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEJbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcauus. Mcnapenue. Kunenue. YnenbHas Temsora
nmapooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATypbl KHIICHHS OT aTMOC(EPHOTo
JTABJICHHS.

BrnaxxHocTs Bo3ayxa.

DHeprus TOIUIMBA. Y eibHas TEIUIOTa CTOPaHusl.

[Ipunuunel pabothl TemioBbix aBurarenei KIIJ TterstoBoro aBuratesns.
TerutoBble IBUTATENN U 3AIUTa OKPYKAOLIEH CPEIbI.

3aKOH COXpaHEHHUS U MPEBPAILICHUS SHEPTUH B TEILIOBBIX MPOILECCAX.

Hemoncmpayuu.

1. HaGmoneHune 6poyHOBCKOTO JIBUKEHHUS.



v ok W

Ha6nronenune muddysun.

HaGnronenue sBieHnii cMauynBaHWs U KaMWUTSIPHBIX SIBJICHU.
Hab6nronenue TemnoBoro pacumpeHust Tel.

N3meHenue naBiieHus ra3a Mnpyu U3MEHEHHH oO0bEMa M HarpeBaHUU WIIU
OXJIXKICHHH.

[IpaBuia nsmMepeHust TeMrepaTypsl.

Buae! Tenonepenayn.

OxJtaxkieHue Npu COBEPILICHUU PAOOTHI.

HarpeBanue npu coBepiiieHuU paOOThl BHEITHUMHU CUIIAMHU.

. CpaBHEHHE TEIUIOEMKOCTEH Pa3IMIHBIX BEIICCTB.

. HaOimroneume kuneHus.

. HaOmoieHre mocTOsSTHCTBA TEMITEPaTyPhI IPH IIaBICHUH.
13.

Mopgenu TenI0BbIX ABUTATEICH.

Jlabopamopuvie pabomol u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbIThl MO 0OHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MTPUTSKEHUS.
OnbITHI IO BBIPAIIMBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITel O HAOJIONEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Onpenenenre naBieHus BO3Ayxa B 0aJUIOHE MINPULIA.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh JABJICHHS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[TpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JJTMHBI CTOJOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habnronenne wu3MeHeHHsT BHYTPEHHEM DSHEPruu Tella B pe3yJibTare
TEeIJIoNepeay U padOThl BHEITHUX CHJI.

HccnenoBanue sBiIeHHs TEMJIO00OMEHA MPU CMEIIMBAHUU XOJIOTHOU U
ropsiuer BOJIBL.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOJAOW  MpHU
TEII000MEHE C HAarpeThIM METATUITMUYECKUM LIMJIHHAPOM.

Ornpenenenue yieabHON TEMIOEMKOCTH BEILIECTRA.

Hccnenosanue npouecca NCIapeHusl.

Ornpenenenre OTHOCUTENIBHOM BIIaXKHOCTH BO3TyXa.

Onpenenenue y1eaIbHON TEIIOTHI IIJIABJICHUS JIbJA.

Pazgen 7. DiiekTpryeckre 1 MATHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa >IEKTpUUECKUX 3apsaoB. BzaumopeicTBue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCHMOCTH  CHJIBI  B3aMMOJIEHCTBHSA
3apsOKEHHBIX TEJl OT BEJIMYMHBI 3apsIIOB U PACCTOSIHUS MEXK]TY TEJIaMH).

Onekrpuyeckoe mnosie. Hanpsox€HHOCTh 3iiekTpudeckoro nosist. [lpuHomn
CYTEPIIO3ULINH JIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOIHMKM ¥  JOUPNEKTPUKU. 3aKOH  COXPAHEHUS
ANEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUSL CYIIECTBOBAHUS JJIEKTPUUYECKOTO TOKA.
HcTouHnKN MOCTOSIHHOTO TOKa. JIEHCTBUSL 3IEKTPUYECKOrO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KHJIKOCTAX U Ira3ax.

Onextpuyeckas nenb. Cuna  Toka.  DIJEKTPUYECKOE  HAIpPSIKEHUE.
ConpoTuBIIeHHE MPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BewlecTBa. 3akoH Oma
s ydactka uend. llocnenoBatenbHOe UM HapajuieIbHOE  COSOUHEHHE
IIPOBOJTHUKOB.

PaGora u MomHOCTh 3yeKTpudyeckoro Toka. 3akoH Jlxoyns—JleHna.
DNEeKTpUYECKUE LENU U MOTPEOUTENH 3IEKTpUIECKOr 3Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

IlocTossHHBIE ~ MarHuThl.  B3auMOAECHCTBHE  IIOCTOSHHBIX  MArHUTOB.
MarauTHOe 1nosie. MarauTHoe noJie 3eMJIM ¥ €r0 3HAa4eHUE IS J)KU3HU Ha 3eMile.
OmeiT  Opcrena. MarauTHoe mMoJie  DJIEKTPUYECKOro Toka. lIpumeHeHwne
ANEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MArHUTHOTO IOJIS HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIATENb IOCTOSTHHOTO TOKAa. VICHOJIB30BaHME AJIEKTPOJABUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SIBneHue 3IeKTpoMarHuTHOW MHAYKIUU. [IpaBumno JleHma.
DIIEKTPOTreHEepaTop. CnocoOb1 MTOJTyYEHHUS ANEKTPUYECKOU DHEPTUH.
DJIEKTPOCTAHIIMN HAa BO3OOHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpayuu.

DJIeKTpU3aLMS TEIL.
JIBa poJ1a DIIEKTPUYECKUX 3apsii0B U B3aUMOICHCTBUE 3apSKEHHBIX TEIL.
Y CTpOMCTBO U IEVCTBUE IIEKTPOCKOIIA.
DIIEKTPOCTATUYECKASI UHIYKLIHS.
3aKOH COXPaHEHHUs MIEKTPUUECKUX 3apSAI0B.
[IpOBOHUKY U AUBTIEKTPUKH.
MoaennpoBaHue CUIIOBBIX JTUHUAN 3JIEKTPUUYECKOTO TTOJIS.
HcTouyHMKHN OCTOSAHHOTO TOKA.
JIeHCTBHS DIIEKTPUUECKOIO TOKA.
. DIIEKTPUYECKHUI TOK B JKUJIKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHune critbl TOKa aMIepMETPOM.
. I3MepeHne alneKTpUYECKOro HanpsHKEHUS BOIBTMETPOM.
. PeocTtat u Mara3uH CONpOTUBIICHUM.
. B3aumoiericTBrE MOCTOSIHHBIX MarHUTOB.
. MonenupoBanue HEBO3MOKHOCTH Pa3IeJICHUs ITOJII0COB MarHUTa.
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17.
18.

19

25.

MonenrpoBaHre MarHUTHBIX MOJI€H MOCTOSTHHBIX MAarHUTOB.
OmneiT Opcrena.

. MarauTHoe€ moJje Toka. SHGKTPOMaFHI/IT.
20.
21.
22.
23.
24.

JleficTBE MAarHUTHOTO TTI0JIS1 HA MPOBOJIHUK C TOKOM.

DJIEKTPOJIBUTATEIb TIOCTOSTHHOTO TOKA.

Uccnenosanue SBiaeHUS 2IEKTPOMArHUTHON UHIYKIIUH.

OnbiThl @apajes.

3aBUCUMOCTh HAIlPaBJICHUS HHAYKIIMOHHOTO TOKa OT YCIIOBHH €ro
BO3HHUKHOBCHHUS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomot u onvimel.

1.
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10.
11.

12.

13.

14.

15.

16.

OmnpIThl O HAOMIOAEHUIO DJICKTPH3alUM T MHAYKIHEH W IIpH
CONIPUKOCHOBEHUM.

UccnenoBanue AEUCTBHS AIEKTPUYECKOTO TOJII HA MPOBOJHMKHA U
JIADJICKTPUKH.

COopka u rpoBepka padoThI IEKTPUUECKOH IIETH MOCTOSTHHOTO TOKA.
N3mepenue u peryimpoBaHUe CUIIbI TOKA.

N3mepenue u peryampoBaHie HAMPSIKEHMUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4Y€pe3 PE3UCTOpP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HATIPSDKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTb AIEKTPUYECKOTO
CONPOTHUBIICHUSI TPOBOJHUKA OT €ro JUJIMHBI, IUIOWAAA TOMNEPEYHOTO
CEUCHHUS U MaTepuarna.

[IpoBepka mnpaBuiia CIOXKEHHS HANPSHKEHUW MOPU  MOCIEA0BATEIHLHOM
COEMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [Jid CHJbI TOKAa MPH MApAJLICIBHOM COCAUHECHUU
pE3UCTOPOB.

Onpenenenue padbOTHI JIEKTPUIECKOTO TOKA, UYIIETO YEPE3 PE3UCTOP.
OnpeneneHne MOIIHOCTH — BJIEKTPUYECKOTO TOKA, BBIICISAEMOM Ha
pes3ucrope.

HccnegoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsHKEHUs Ha HEW.

Onpenenenue KII/] narpeBarersi.

HccnenoBanre MarHuTHOTO B3aMMOICMCTBHS TOCTOSIHHBIX MarHUTOB.
N3yueHne MarHUTHOrO TMOJS  TOCTOSIHHBIX ~ MArHUTOB MPU  UX
00OBbEIMHEHUU U Pa3JICJICHUH.

Hccnenosanue neicTBUs 3JEKTPUYECKOTO TOKA HA MArHUTHYHO CTPENIKY.



17. ONBITBL, JI€MOHCTPUPYIOLIME 3aBHCHUMOCTh CHWJIBl  B3aUMOJEHCTBHUS
KAaTyIIKd C TOKOM M MAarHuTa OT CHJbl TOKa W HANpaBICHHS TOKa B
KaTyIlKe.

18. MI3y4yeHue 1elicTBYUSI MATHUTHOTO T10JIS1 HA IPOBOJHMK C TOKOM.

19. KoHCcTpyHpoBaHue U u3ydyeHre paboThl 3IEKTPOABUTATENS.

20. M3mepenne KII/I anexTpoaBUraTenbHON yCTaHOBKH.

21. OnbITBL MO MCCIIEIOBAHUIO SIBJIEHUS 3JIEKTPOMArHUTHOW WHIYKIIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckue siBjieHH.

Mexannueckoe naBwkeHue. MarepuanbHag Touka. (Cucrema OTCYETA.
OTHOCUTENIBHOCTh MEXAHUYECKOTO JBWKEHHUS. PaBHOMEpHOE MPSMOJIUHEUHOE
nBrkeHue. HepaBHOMepHOE NpsiMONMHENHOE ABHKeHUE. CpelHsIsl 1 MTHOBEHHAs
CKOpOCTB TeJa TP HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe MpsiMONMHEHHOe aBMkeHue. (CBoOoaHOE
nagenue. OnbiTel ["anues.

PaBHOMepHOE NBIXEHHE MO OKpYKHOCTH. [lepron u yacTora oOpareHus.
JIuHeiHas u yriioBas CKOpoCTH. L[eHTpocTpeMuTeNbHOE YCKOPEHHUE.

[IepBsiii 3ak0oH HproToHa. Bropon 3akon Hetotona. Tpernii 3akon HeroTona.
[IpuHIMI CyTIEpIIO3ULINU CUIL

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbXKEHHUS, CHIIa
TPEHMUS ITOKOsI, APYTHUE BUJIbI TPEHUS.

Cuna TsXKECTH U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOJIHOTO
naneHus. JIBmxenne ruranetr BOKpyr Connna. IlepBas kocmmyeckass CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue matepuanbHON TOukHU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aAKPETUIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynbee Tena. M3menenne mmmynbca. UMmynbe cuiibl. 3aKOH COXPaHEHUS
MMIyJbCca. PeakTUBHOE NBUKEHUE.

Mexanuueckass pabora U MOIIHOCTb. PaboTa cuil TSKECTH, YNPYTOCTH,
TpeHus. CBsi3b HEpruu U padoThl. [loTeHMabHAS PHEPTUS TeJa, TTOJAHATOTO Ha
MMOBEPXHOCTHIO 3eMJ. [loTeHIIMabHAs S3HEPTHUS C:KATOM NTPYKUHBIL. KuHeTnueckas
sHeprusi. TeopemMa O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHHS MEXaHUYECKOU
DHEPTHH.

JHemoncmpayuu.

1. HabnrogeHme MexaHMUeCKOTro JIBHKEHUS Tella OTHOCUTEIBHO PA3HBIX TEll

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

CpaBHeHHME NyTe€d M TPAEKTOPUN ABMKEHUS OJHOIO M TOrO K€ TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne cKOpoCTH U YCKOPEHUS NPSIMOJIMHENHOTO IBHKEHHS.
Hccnenosanne npru3HakoB PaBHOYCKOPEHHOTO IBUKEHHS.

HabutoieHue 1BUKEHUS Tema 10 OKPYKHOCTH.

HabutoieHne MexaHM4eCKHX SIBJICHUN, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» npu e€ pPaBHOMEPHOM M YCKOPEHHOM JBWIKECHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHHS Tella OT MACChl Tejla U JAEHCTBYIOUIEH HAa HETO
CHJIBI.

HabutoieHne paBeHCTBa CUJI ITPU B3aUMOJICHCTBUM TEIL.

N3meHenue Beca Tena nNpu yCKOPEHHOM JBHKEHHUU.

Ilepemaya nmmynbca npyu B3aNMOJECUCTBUY TEIL.

[IpeoOpa3oBanus F3HEPTUU IPU B3AUMOACHCTBUHU TEIL.

CoxpaHeHne UMITyJIbca IPU HEYIIPYTOM B3aUMOJACUCTBHH.

CoxpaHeHHe UMITyJIbca MPU A0COIIOTHO YIPYTOM B3aUMOJICHCTBUU.
HaOntonenue peakTUBHOTO JIBUKEHHSI.

CoxpaHeHre MEXaHUYECKOM SHEPTUH MTPU CBOOOTHOM MaICHHH.
CoxpaHeHrne MEXaHUYECKOM YHEPTUU NPH JIBUKEHUU TEJIA NIOJ IEUCTBUEM
IPYKHUHBI.

Jlabopamopnvie pabomol u onvimel.

1.

KoncTpynpoBanue TpakTa [jisi pa3roHa W JalbHEWIIEro paBHOMEPHOTO
JBM>KCHUS IIAPUKA WIIN TEIIEKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUXKCHUS
[IapUKa MO HaKJIOHHOW IUTIOCKOCTH.

Ornpenenenue yCKOpEeHHsl Tella MPU PABHOYCKOPEHHOM JBHKEHUHU 10
HAKJIOHHOM TJTIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH TMyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBM)KCHUHW 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIM TPU PABHOYCKOPEHHOM JBIKEHUU Oe€3
HayaJbHONW CKOPOCTH IYyTH OTHOCATCS KakK pPsJ HEUYETHBIX YMCEN, TO
COOTBETCTBYIOIIHME MPOMEXKYTKH BPEMEHH OJIUHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUS OT CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenre K03hHUITMEHTA TPEHUS CKOJTBKCHHS.

Ornpenenenue )KECTKOCTH MTPYKUHBI.

Omnpenenenue padbOThl CUJIBI TPEHUS] TIPU PABHOMEPHOM JIBHKEHUHU Teja
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. OmpenenieHne  pabOTHl  CHJIBI  YIIPYTOCTH TIPU  TOABEME Tpy3a C
WCIIOJIb30BaHUEM HETIOIBHYKHOTO M TIOIBUKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHUs SHEPTHH.

Pa3znen 9. Mexannueckne KoJieOaHUSI M BOJIHBI.

KonebarensHoe nBmwkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUMN: TIEPHO/I,
4acToTa, aMIUINTyAa. MaTeMaTu4ecKuil U NpyXUHHBINA MasTHUKU. [IpeBpanieHue
SHEPIruM MpH KOJIeOATEIHLHOM JABUKECHUM.

3aryxatomue — KojeOanws. — BeiHYX)OeHHBIE ~— KoneOaHus.  Pe3oHaHc.
Mexannueckue BoJHbL. (CBoiicTBa MexaHWueckux BOJH. [IpojonbHbIE W
MOoINepeyYHble  BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ pacHpoCTpaHEHHS.
MexaHnyeckre BOJIHBI B TBEPIOM TeJE, CEHCMUYECKHE BOJIHBI.

3Byk. I'poMKOCTBh 3Byka U BbicoTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YIBTPa3BYK.

Hemoncmpayuu.

1. HaOmronmenuwe kojieOaHuii Ted IO JEWCTBHEM CHIIBI TSOKECTH W CHIIBI
YIPYTOCTH.

HabGnronenue kosiebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

HaOntonenue BRIHYKICHHBIX KOJIEOAHUHM U pe30HaHCa.

Pacnpoctpanenue npo0JIbHBIX M MOMIEPEYHBIX BOJIH (HA MOJICIIH).

Habmronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamopuvie pabomoul u onvimel.

1. OmpeneneHue YacTOThl W TEpHoJa KoJieOaHUMW  MaTEeMaTUYECKOIO
MasiITHUKA.
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2. OmnpeneneHue 4acTOTHI U IIepro/ia KoJIeOaHU MPYKUHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCMMOCTH Mepro/ia KoieOaHU MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH MEPUOIA KOJICOAHUH NPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCHUMOCTHU INEpHOJa KoJeOaHUN rpy3a, MOABEIIEHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbITBI, JACMOHCTPUPYIOIIME  3aBUCUMOCTb  MepHoja  KojaeOaHMit
MPYKMHHOTO MAassTHUKA OT MACChI IPpy3a U )KECTKOCTH MPYKUHBI.
7. W3Mmepenue yckopeHusi CBOOOIHOTO MaJACHUSI.
Pa3nesa 10. DjiekTpoMarHuTHOE 10J1€ U 3J1€KTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHuTHOE  TOJIE.  OJEKTPOMAarHuTHble  BOJMHBL.  CBOMCTBa
ANEKTpOMarHuTHoIX BOJH. lllkana snexkrpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.



OnexTpomMarHuTHas npupoga ceeta. CKopocTh cBeTa. BoiaHOBBIE CBOICTBa
CBETA.

Jemoncmpayuu.

1. CBolicTBa SJIEKTPOMATHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie padbomoul u onvimel.

1. M3yueHue CBOWCTB SJCKTPOMATHUTHBIX BOJH C TMOMOIIBIO MOOWJIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbIE sIBJIEHMS.

JlyueBas  mopenp  cBera.  Hcrounuku ~ cBera.  [IpsmosmHenHoe
pacnpoctpaHeHue ceera. 3atMenust Connina u Jlynsl. Otpaxenue ceta. [nockoe
3epKaI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenune cBera. 3akoH MpenomieHus1 cBera. [lomHOe BHyTpeHHee
OTpaXeHHE CcBeTa. lCcrmoiap30BaHME TIOJIHOTO BHYTPEHHEIO0 OTPaXKEHUs B
ONTHUYECKUX CBETOBOAAX.

Jlunza. Xom omywedt B numH3e. Onruueckas cucrema (oroanmapara,
MHKpPOCKONIa M Tejeckoma. ['7a3 kak onTtuyeckas cucteMa. biam3opykocTs u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Omnbitel Hptorona. CrokeHue
CIIEKTPAJIbHBIX LIBETOB. Jlucnepcus ceera.

Hemoncmpayuu.

[IpsiMonuHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tomy4yenue nzo0paxeHuil B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomiienue ceera.

OnTtuyeckuii CBETOBO/I.

Xox myueid B coOuparolei JIMH3e.

XoJ1 1yden B pacCeUBAaKOLIEH JIMH3E.

[Tomy4yenue n3o0paxeHuit ¢ TOMOIIBIO JTUH3.

[Tpuntun nevictBus poroanmnapara, MUKPOCKOIA M TEIECKOIIA.

10. Moaenb riasza.

11. Paznoxxenue 6eoro cBera B CIEKTp.

12. [omy4yenue 6enoro cBeTa Mpu CIOKEHUHU CBETAa PA3HBIX IIBETOB.

Jlabopamopuvie padbomoul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yrja OTPa)KEHUSI CBETOBOTO Jiyya OT yria
naJIcHUsI.

2. M3ydeHue XxapakTEpUCTUK U300pAKEHUS MIPEIMETA B INIOCKOM 3epKaJle.

3. HccnenoBaHue 3aBUCUMOCTH yTIJIa IPEJIOMIIEHUS] CBETOBOTO JIy4a OT yriia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.
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4. Tlonydenue n300pakeHU C MOMOUIBIO COOMPAIOIIEH TUH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSHUSI K ONTUYCCKOM CHITBI COOMpArOIeit
JIMH3BI.

6. OIBITHI IO PA3JIOKEHUIO OEJIOTO CBETA B CHEKT.

7. ONOBITHI IO BOCHPUSTHIO LIBETA MPEIMETOB MPU UX HAOIIOJCHUHU uepes
[[BETOBbIE (DUIIBTPHI.

Pa3znen 12. KBauroBble ABJIeHHUS.

OmnbiTel Pesepdopna u mmanerapHas moaenb aroma. Moxaens atoma bopa.
Wcnyckanue u noriouieHue cBeta atoMoM. KBautel. JInnelyaThie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u ramMma-u3nydeHus. CTpoeHue aTOMHOTO
anpa. HykionHas Mojens aroMHoro suapa. M3otombl. PaanoakTuBHBIE
npeBpaiienus. [lepron nomaypacmnana aTOMHBIX SJIEP.

SnepHbie peakiuu. 3aKOHbI COXpPAHEHHUS 3apsiI0BOIO U MAacCOBOTO YHCEIL.
DOHeprusi CBsA3M aTOMHBIX saep. CBs3p Macchl W SHEpruM. Peakuum cuHTE3a U
nenenusd saep. crounuku sneprun CoHIa U 3BE3I.

SAnepnas sHepretvika. JeMCTBUS pagUOAKTHBHBIX HW3JIYYEHUW Ha >KUBBIE
OpTaHU3MBI.

Hemoncmpayuu.

1. CHeKTpbl U3IIy4YEHUS U TOTJIOIICHHUS.

2. CrHekTpsl pa3InyHbIX ra30B.

3. CrekTp BoJ0opoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuérunka MOHU3UPYIOMIUX U3TYUCHHI.

6. Peructpaius uziy4eHus NpUpOIHbBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopuvie padbomoul u onvimel.

1. HaOmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3TYyUYCHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DIHEPTUM YACTHUIIBI IO TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIHbHO-0000IAKOIINI MOAYJIb.

[ToBTOpUTENHEHO--0000MITAONTUN MOAYJIh TIPEAHA3HAYCH JJI CUCTEMAaTH3aIluN
u  0000IeHUs TPEAMETHOTO  COJEPKaHWsI W OMbITa  JEATEIHHOCTH,
NpUOOPETEHHOTO MPU M3YUYECHHUH BCEro Kypca (DU3UKH, a TaKkKe JJIs MOATOTOBKHU K
OCHOBHOMY TOCYJIapCTBEHHOMY »JK3aME€HY Mo (u3uke s 0o0ydarouuxcs,
BbIOpABIIMX ATOT YUEOHBII MpeaMeET.

[Ipu “3ydyeHUU JAHHOTO MOMAYJSl PEaM3YIOTCAd U CUCTEMATU3UPYIOTCS BUJIbI
JIeSITeTLHOCTH, HA OCHOBE KOTOPBIX 00€CTIeUnBACTCS JOCTHKEHNE MPEIMETHBIX U
METaNnpeJMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GopMupyercs
€CTEeCTBEHHOHAyYHasi TPaMOTHOCTh: OCBOCHHME HAy4YHBIX METOJIOB HMCCIJICIOBAHUS



ABJICHUN TPHUPOABI U TEXHUKH, OBJIAJEHUE YMEHHMSIMH OOBSICHATH (DU3HUECKHE
SIBJICHUS, TPUMEHSA IIOJIydYEHHbIE 3HAaHMWSA, pelarh 3adadyd, B TOM YHCIE
Ka4EeCTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.
[IpyHIMIIMATBHO AEATEIBHOCTHBIA XapakKTep MaHHOTO pasjesa pealnu3yercs
32 CYy€T TOro, 4To OOy4YaroNIMeCs BBIMOJIHSAIOT 3aJaHMsl, B KOTOPBIX WM
IIPEAIaraeTCs:
Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTh M HAYYHO OOBICHATH
duznyeckue IBJICHUS B OKPYKAIOLIEH MPUPOIEC U MMOBCEAHEBHOM XKU3HH;
UCII0JIb30BaTh HAYYHBIE METO/bl HCCIIEIOBAaHUS (PU3UUYECKUX SBIICHUM, B TOM
YyCIie I IPOBEPKU TMIIOTE3 U MOJIYUYECHUS TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAy4yHbIE OCHOBBI HanOOJ€e€ Ba)XXHBIX JIOCTH)KEHHI COBPEMEHHBIX
TEXHOJIOTUWA, HAIPUMED, MTPAKTUYECKOTO UCIIOJIB30BAHUS PA3JINYHBIX NCTOYHUKOB
DHEPrUM Ha OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAHECHMS BCEX M3BECTHBIX BHJIOB
JHEPIUH.



INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 11O
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAMPABIICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare nzydenust Gu3NKU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUsA

y oOyuatomerocsi 0yyT cOpMUPOBaHbI CIEAYIONIUE JTUUYHOCTHBIE PE3YyIbTaThl B
YacTH:

1) maTpuOTHYECKOT0 BOCTIMTAHUS:

— MPOSIBIICHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(u3nUecKol HayKH;

— [IEHHOCTHOE OTHOIIEHHE K JOCTHKEHHSIM POCCUICKUX YUEHBIX--(U3HUKOB;

2) rpa:KIaHCKOT0 M JYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJIE€HUU OOIIECTBEHHO 3HAUMMBbIX
U OTUYECKUX TMpOoOJieM, CBS3aHHBIX C MPAKTUYECKUM TPUMEHEHUEM
JOCT)KEHUM (PU3UKH;

— OCO3HaHUE BAXXHOCTH MOPAIBHO--3TUYECKUX NPUHUUIIOB B AESATEIbHOCTU
Y4EHOT0;

3) 3cTeTHYeCKOro BOCIIMTAHUS:

— BOCIIPUSITUE ACTETHUYECKUX KadyecTB (PM3MUECKOW HayKd: €€ TapMOHUYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO TIO3HAHUSI:

— OCO3HAaHHE LEHHOCTHM (U3NYECKOM HayKh KaK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUSI TEXHOJOTHM, BAXKHEWILIEH COCTABIISIOLIECH
KyJbTYpBHI;

— Ppa3BUTHE HAy4yHOH JI0003HATENBHOCTH, MHTEpEca K MCCIeI0BaTEIbCKON
NESTENIbHOCTH;

5) ¢opvmupoBaHus  KYJbTYPbl 3A0POBbSI M  3MOLMOHAJIBHOIO
0J1aronosry4yus:

— OCO3HaHME ILIEHHOCTH Oe30macHoro ooOpa3a >KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXKHOCTU TpaBUi 0O€30IacHOro TMOBEISHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM 00OPYJIOBaHHUEM B
JOMAIIIHUX YCIOBUSX;

— c(hopmMupoBaHHOCTh HaBbIKa peQIIeKCUU, NpPU3HAHUE CBOEro IpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4yejJoBeKa;

6) TPYA0BOIr0 BOCIIUTAHHUSI:

— AKTHBHO€ y4YacTH€ B PEIICHUM MPAKTHUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeNbHON OpraHu3alud, TOpoa, Kpas) TEXHOJOTMYECKOH W



COIMAIbHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUM;

e — MHTEPEC K MPAKTUUECKOMY U3YyUCHHIO MPOdECCHil, CBA3aHHBIX ¢ (DU3UKOM;

e 7)3KO0JIOrHYECKOT0 BOCIIMTAHHUS:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui PEIIeHHUs 3a7a4 B
0o0JIacTH OKpy>Kalollel Cpeabl, IUIAaHUPOBAHUS TMOCTYNKOB U OLEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e — OCO3HaHHWE IJ00AILHOIO XapakTepa JKOJIOTHYECKHX IpoOjeM M IMyTed HX
pELICHHS;

e 8) amanTanMu K M3MEHSAKWINMMCH YCJIOBHMSAM COLUAJIBHON M NPHPOAHON
cpenbl:

e — TMOTPEOHOCTh BO B3aUMOJCHCTBUM TIPU BBITIOJTHEHUU MCCIIEAOBAaHUN W
MPOEKTOB (PU3NYECKOM HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIICHWE YPOBHA CBOCH KOMIIETEHTHOCTH YE€PEe3 MNPAKTUYECKYIO
JICATCIbHOCTD;

e — TIOTPEOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHHUH, B TOM 4uHciie (POpMyIupoBaTh
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e — OCO3HaHME Je(PHUITUTOB COOCTBEHHBIX 3HAHHM W KOMIIETCHTHOCTEHW B 00J1acTH
buzukwy;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHUM HOBBIX (HU3UYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAIM3UPOBATH U BBISABIIATH B3aMMOCBS3HU MIPHUPOJIBI, O0IIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OILICHKAa CBOMX JCHWCTBHM C YUYETOM BIIMSHUS HA OKPYXKAOLIYIO CpeENy,
BO3MOJKHBIX TJTOOQIBHBIX ITOCICICTBUH.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesympraTe OCBOEHUS TporpaMMbl MO (U3NKE Ha ypPOBHE OCHOBHOTO
oO1ero oOpa3zoBanus y oOydaromierocss OyayT copMUpOBaHbI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOUAIOIINE TTO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIC ICHCTBUS,
KOMMYHHUKATHBHBIC  YHUBEpCaJbHbIC  Y4eOHBIC  JCHCTBHSA,  PETYJISTHBHBIC
YHHBEpCaJIbHbIC YUCOHBIC ICHCTBU.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE IeCTBUA

Ba3oBble Jiornyeckue NeicTBUA:



*BBISBIISAITh U XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB
(s1BIICHUR);

e YyCTAaHABJIMBATH CYIIECTBEHHBIH MPU3HAK KIaCCHU(PHUKAIIUU, OCHOBAHUS [IJIs
0000IIIeHHS U CPaBHEHHS,;

e BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUMS B paccCMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOJIOJACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

e BBISIBJISITh TIPUYUHHO--CJICACTBEHHBIE CBSI3UM MPU HU3YYCHUU (PU3NUYECKHUX
SIBJICHUI U MPOIIECCOB, JI€JaTh BHIBOJABI C HCIOIb30BAHUEM JIEAYKTUBHBIX
Y MHIYKTUBHBIX YMO3aKIIFOUCHHM, BBIIBUTATh TUIIOTE3bl O B3aWMOCBS3SX
(bu3UYEeCKUX BEJIUYUH;

e CAMOCTOSITEILHO BBIOMpATh CIOCOO pelleHusl y4eOHOU (u3nuecKkor 3aaauu
(cpaBHEHME HECKOJIbKMX BapHAHTOB pEIIeHHs, BbHIOOp Hauboiee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

Bba3oBble ucciieqoBarebcKue 1eicTBUS:

¢ ICTIOJIB30BATh BOMPOCHI KaK UCCIEAOBATEIbCKUH HHCTPYMEHT MMO3HAHMS,

¢ IPOBOJUTH 10 CAMOCTOSITEIFHO COCTABICHHOMY IUIAHY OTMBIT, HECIIOKHBIM
(U3MYECKUI 3KCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHUE (PU3UUYECKOIrO
SIBJICHUS;

¢ OLICHMBaTh HA TPUMEHUMOCTb U  JIOCTOBEPHOCTh  HH(pOpPMALHIO,
HOJyYEHHYIO B X0JI€ UCCIIEOBAHUS WU SKCIIEPUMEHTA;

e CAMOCTOSITEILHO (DOPMYIHPOBATH OOOOIIEHHS W BBIBOJABI IO pe3yJbTaTam
IPOBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

 IPOTHO3UPOBATh  BO3MOXKHOE  JalbHEWIee  pa3BUTHE  (PUBUUECKUX
MPOIIECCOB, a TAK)KE BBIIBUTAThH MPEOIOKEHUS 00 UX Pa3BUTUH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

PabGora ¢ undgopmanmei:

o IPUMEHSATH PA3IMYHBIE METOJbI, NHCTPYMEHTHI U 3alpOoChl NPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM MPEIIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

e AHAJIU3UPOBATh, CUCTEMATH3UPOBATh W HWHTEPIPETUPOBATH HH(OOPMAIUIO
Pa3IMYHBIX BUIOB U (HOPM TMPEICTABIICHHS,

¢ CAMOCTOATEIBHO  BBIOMpAaTh ONTHMAIBHYIO  (opMy  TpeICTaBICHHS
uHpOpMAIlMM W WIUIIOCTPUPOBATh pelIaeMble 3aJadud  HECIOKHBIMU
CXeMaMH, TrarpaMmMamMu, HHOU TpaduKoi 1 X KOMOWHAIIASMH.

KoMMyHHKaTHBHBbIE yHUBEPCAJIbHbIE YUeOHbIE AeiicTBUS:

eB XOJI¢ OOCYXJEHHUS y4eOHOTO Marepualia, pe3yJbTaToB JIa0OPaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYk/IaeMOM TEMBbI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha PEIICHHE 3aJadyd W TOJJIep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS



e COIIOCTABJIATh CBOU CYXIEHUS C CYKIECHUSAMH APYTHX YYACTHUKOB JIHAJIOTA,
OoOHapyXMBaTh Pa3IM4KUE U CXOACTBO MO3UIIUIA;

e BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;

* IyOJIMYHO MPEJCTABIATh PE3YJbTAaThl BBINOJIHEHHOTO (PU3UYECKOTO OIbITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

e IOHUMATh U HMCIOJIb30BATh MPEUMYIIECTBA KOMAaHIHON M MHAUBUAYAIbHOM
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NYECKOM MPOOIEMBI;

e IPUHUMATH 1IEJI1 COBMECTHOMN JEATEIBHOCTH, OPTaHU30BbIBAaTh AEHCTBUS 1O
e€ JIOCTIDKEHHUIO: paclpeleNsiTb pojid, OOCyKIaTh HPOLECCHl U
pe3yabTaThl COBMECTHON pabOTHI, 0000111aTh MHEHHUS HECKOJIBKUX JIIOICH;

¢ BBIIIOJIHATH CBOIO YacTh PaOOThI, TOCTUIasi KAYECTBEHHOI'O PE3yJIbTaTa IO
CBOEMY HAIPABJICHUIO WU KOOPAMHHPYS CBOM JCUCTBUS C JPYTUMH
YIEHAMH KOMaHbL;

* OLICHMBATh KAaueCTBO CBOETO BKJIaJa B OOHIMHA NPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOECHCTBUSL.

PerJISITI/IBH])Ie YHUBEpPCAJIBHBIC yqeﬁnble HeﬁCTBHH

Camoopranm3amnus:

e BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaLHSIX, TPEOYIOUUX [T
penieHus GU3NYECKUX 3HaHUM;

e ODUEHTUPOBATHCS B PA3IUYHBIX  MOAXOJAX  MPUHATUS  PELICHHM
(MHOUBUYyaJIbHOE, MPUHSATHE pPEIIEHUs B TpyNIe, NPUHATHE pEHICHUN
TpYHIION);

e CAMOCTOSITEILHO COCTABJISTh AJITOPUTM pPEIICHUs] (PU3NYECKOHN 3a7auu WU
IJlaHa MCCIEAOBaHUSI C YYETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeijlaraéMble BAPUAHTHI pELICHUM;

e JIeTIATh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJUIEKT:

e 1aBaTh aJICKBAaTHYIO OLIEHKY CUTYallMH U NIPeJIaraTh IJI1aH €€ H3MEHEHMS,

¢ OOBSCHATh  MNPUYUHBI  JOCTWXKEHUS  (HEAOCTHUKEHUs)  pe3yibTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

e BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCJIE B XOJ BBINOJHEHUS
(Gu3MYEeCKOro HUCCIEOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBIIMXCS CHUTYallMi, YCTAHOBJIEHHBIX OUIMOOK,
BO3HUKILINX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa IIEJIU U YCIOBHSIM;

e CTaBUThH ce0s1 HA MECTO JPYToro 4YeJIOBEKa B XOJI€ CIopa WM AUCKYCCUH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbBI, HAMEPEHUS U JIOTUKY JPYToro;



e IPU3HABATh CBOE MPABO HA OMIMOKY MPH peleHNH GU3NYECKUX 3a7a4d WU B
YTBEPKIACHUAX Ha HAYYHBIC TEMBI U TAKOE XK€ IIPaBO APYroro.

IHPEAMETHBIE PE3YJIbTATDBI

K konIry o0yueHus B 7 kJjiacce IpeIMETHbBIE Pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e ICTIOJIL30BATh MOHATHS: (PU3MUYECKHE U XMMUUYECKHE SIBIICHUS, HAOII0IeHHE,
HKCIIEPUMEHT, MOJIEb, TUNIOTE3a, CAUHUIBI (DU3NYECKUX BEIIUYUH, ATOM,
MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE, IKHUJIKOE,
razoo0pasHoe), MEXaHMYEeCKOE JIBIKCHHE (PaBHOMEPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPAeKTOpUsl, PaBHOACUCTBYIOMIAs cuia, Aehopmarius
(ympyrasi, TuiactTudeckasi), HeBECOMOCTb, COOOIIAIONTUECS COCY/IBI;

e paznuuaTh siBieHUS (Auddy3us, TEIIOBOE IBMXEHHE YacTHI] BEIECTBA,
paBHOMEPHOE  JIBIDKCHUE, HEpPaBHOMEpPHOE  JABWKCHHE, HWHEPIIHS,
B3aUMOJICCTBUE TEJI, PABHOBECUE TBEPIBIX TEN C 3aKPEIUIEHHOW OCBHIO
BpalleHus, Imepenaya JaBiCHUS TBEPABIMU TeJIaMHU, KUAKOCTIMU U
razamy, arMocdepHoe [aBlieHWEe, IUIaBaHUE TeJ, [MPEBpaIICHUs
MEXaHMYECKON SHEpPruu) MO ONMHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;

epacrmo3HaBaTh MPOSBICHUE  M3YYCHHBIX  (U3NYECKUX  SBJICHUU B
OKpYXaIollleM MHpEe, B TOM 4Hcle (U3UYECKHE SBJICHHUS B MPHUPOJIE:
MPUMEPBI IBUKEHUSA C PA3JIMYHBIMU CKOPOCTSMH B >KMBOM M HEXUBOMU
Npupojie, ACUCTBUE CHUJIbI TPEHUS B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHW3M, IJIaBaHUE PbIO, pblyarv B
TeJIe YeJIOBeKa, MPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3a/1a4y B Y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;

e ONIMCHIBATh M3yYCHHBIE CBOMCTBA TE€N U (PU3MUYECKHE SIBJIICHUS, UCIIOIb3YS
dbuznyeckre BEJIMYUHBI (Macca, O0BEM, IUIOTHOCTh BEIIECTBA, BpeMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIa TSKECTH, BEC
Tella, Cuja TpEeHHUs, JAaBlieHue (TBEPAOTO Teja, >KUAKOCTH, Tasa),
BBITAJIKMBAIOIIAs] CHJIA, MEXaHW4YecKas paboTa, MOIIHOCTh, TIJICUYO CHJIBI,
MOMEHT CWJbl, KOI(G(UIIMEHT TMOJe3HOTr0 JEWCTBUS MEXAHU3MOB,
KMHETHYEeCKas W TOTCHIMaJbHAs DHEPrusi), MPU OMUCAHUMU MPABHIHHO
TpakToBaTh  (U3WYECKUH  CMBICI  HCIOJB3YyeMbIX  BEJIWYMH, UX
0o003HaueHNss W ENUHMIBI (U3HUYECKUX BEIUYWH, HAXOJUTH (HOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEIUYHHAMM,
CTPOUTH TpaprKU U3yUCHHBIX 3aBUCUMOCTEHN (DM3UYECKUX BEJIIMYUH;

e XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3NUECKUE SBJICHUS U TMPOLECCHI,
UCIIOJIb3Ys MpaBUjia CI0XKEHUs Cui (BIOJIb OJTHOM MpAMOi), 3akoH ['yka,



3akoH [lackans, 3akoH Apxumeza, IpaBUJIO paBHOBECHs phiuara (6J0ka),
«30JI0TOE€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHU4ECKOU
HEPruH, TPU DTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA H
3alMCBIBaTh €70 MATEMATUYECKOE BBIPAKECHUE;

 00BSCHATH (PU3NYECKUE SBJICHUS, IPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U
B KOHTEKCT€ CHTyalluil IMPAKTUKO-OPHEHTHPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUYMHHO--CIICJICTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHHE U3 1-2
JIOTHYECKHX IIaroB ¢ OMOpoil Ha 1-2 M3y4YEHHBIX CBOMCTBa (PU3MUECKHUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

e pelIaTh pacu€THbIC 3a/1a4 B 12 AeCTBUS, UCIIONIB3YS 3aKOHBI U (POPMYIIHI,
CBSI3bIBAIOLIME (PU3NYECKUE BEIWYMHBI: HAa OCHOBE aHallU3a YCIIOBUS
3a/layd  3alKChbIBaThb KpaTKOE YCJIOBUE, MOACTABIATh (HU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYETHI, HAXOAUTH CIPABOYHbIE
JaHHbIE, HEOOXOIUMBIE Ui PEUICHUs 3a/1ay, OLIEHUBATh PEATHMCTHYHOCTh
NOJIy4€HHOM (PU3NUECKON BEINYMHBI,

e pacro3HaBaTh IpPOOJIEMBbI, KOTOpPBIE MOXHO PpELIUTh MpH OMOIIU
(U3HMYECKUX METOJIOB, B ONTMCAHUU UCCIEAOBAHUS BBIACISATH IPOBEPSIEMOE
npeanosjoxkeHue  (TUMoresy),  pa3idyaTb W UHTEPHPETUPOBATH
HOJyYEHHBIH pe3yNlbTaT, HAaXOJUTh OIIMOKM B XOJAE OIbITa, J€TaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

e IPOBOJIMTH OMBITHI IO HAOJIIOICHUIO (DU3UUECKUX SBJICHUN WM (PU3NYECKUX
CBOMCTB Tei: (OpMYJIUPOBATH MPOBEPSIEMbIE MPEATNOJIOKEHUS, COOUpaTh
YCTaHOBKY U3 MPEJJIOKEHHOT0 000pYyIOBaHMsI, 3alMChIBATh XOJ OIbITa U
(dbopMyIIMpOBaTh BHIBOJIBI;

* BBITIOJIHATD MIPSIMbIE U3MEPEHUSI PACCTOSIHUS, BpEMEHH, MacChl Tena, 00bEMa,
CWJIbl M TEMIIepaTypbl C MCHOJIb30BAHMEM aHAJOTOBBIX M LHU(PPOBBIX
npuOOpOB, 3alUChIBaTh TIOKa3aHUs MpUOOPOB C YUETOM 3aJaHHOU
a0COJIOTHOM MOTPENIHOCTH U3MEPEHUI;

* IPOBOJUTH HUCCIIEIOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUECKON BEIMYUHBI OT
JIpPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBHCUMOCTH ITYyTH
PAaBHOMEPHO JABMXKYILIEroCs Tela OT BPEMEHU [BMXKEHHS Teia, CHUJIbI
TPEHUSI CKOJIBKEHHUS OT Beca Teja, KadecTBa 00pabOTKH MOBEPXHOCTEHN T
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IJIOIIAAU COPUKOCHOBEHMS TEJ, CHIIBI
yIPYroCTH OT YAJUHEHUS NMPY>KUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHON YacTH Tejla U OT INIOTHOCTU JKUIAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJla, OT TJIyOHHBI, HA KOTOPYIO MOTPYXKEHO TEJO0, YCIOBUN
IJlaBaHus TeJl, YCJIOBUW paBHOBECHs pblyara v OJIOKOB), Y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEIOBaHUA, coOUpaTh YCTaHOBKY U
BBIMOJHATh M3MEPEHHUs, Clenys NpeIoKEHHOMY IUIaHy, (HUKCHUPOBATh



pe3yabTaThl MOJTYYEHHON 3aBHCHUMOCTH (U3MYECKUX BEIMYUH B BHJE
IpEJIOKEHHBIX TaOnUIl U TpaduKOB, AENaTh BBIBOJBI 10 pe3ysibTaTaM
UCCIIEI0BaHMS;

* IPOBOJUTh KOCBEHHBIE HM3MEpPEHMs] (PU3NYECKUX BEIMYUH (IJIOTHOCTH
BELIECTBA JKUIAKOCTH W TBEPIOTO TeNa, CUJla TPEHUS CKOJIbKEHMUS,
NABJIEHUE  BO3AyXa, BbITAJKMUBAIOLIAs  CHJIA, JICHCTBYIOIIAs  Ha
NOTpYKEHHOE B KHUAKOCTh TENO, KOI(PPHUIMEHT MOJE3HOTO ACHCTBUS
IOPOCTBIX MEXAaHU3MOB), CleAysd MPEeAJOKEHHOM HWHCTPYKLUHU: MpH
BBINIOJIHEHUM H3MEPEHUl cOOMpaTh 3KCHEPUMEHTAIBHYIO YCTAHOBKY H
BBIUMCIISTH 3HAUEHNE UCKOMOW BETTUUHHBI;

e COOJTIO/IATh MpaBWJIa TEXHUKUA 0€30MacHOCTH MpH padoTe C J1ad0paTOPHBIM
000pyI0BaHUEM;

e YKa3bIBaTh TMPHUHIUMBI JEHCTBUS MPHUOOPOB M TEXHUYECKUX YCTPOWCTB:
BEChl, TEPMOMETpP, IUHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phlyar, NOJBUKHBIN U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS! TNIOCKOCTB;

e XapaKTepU30BaTh MPUHIUMBI  JEHCTBUS  HM3YyYEHHBIX MPUOOPOB W
TEXHUUYECKUX YCTPOWCTB C OMOpPOH Ha WX OMHCAHUA (B TOM YHCIE:
HNOJUIMIHUKY, YCTPOMCTBO BOJONPOBOJA, THMJPaBIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3YsI 3HAHUS
O CBOMCTBax (pM3MYECKUX SBJICHUN U HEOOXOAUMbIE (PU3HUECKHUE 3aKOHbI
Y 3aKOHOMEPHOCTH;

e IPUBOJUTH MPUMEPHI (HAXOIUTh HH(DOPMAIUIO O TPUMEPAX) TPAKTUUECKOTO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHUW B TIOBCEIHEBHOM JKM3HU MJis
oOecrieueHusi 0€30MACHOCTH TpU  oOpalieHuu ¢ mnpudbopamMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHUS 3JI0POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEAEHUS B OKPY>KAIOILIEH Cpee;

¢ OCYIIECTBJIATH OTOOP HWCTOYHUKOB HHpopmanuu B VIHTepHeTe B
COOTBETCTBHUH C 33JJaHHBIM [TOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOILINXCS
3HaHUW M TYTEM CpPaBHEHHUS Pa3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAITMIO, KOTOpas SIBISIETCS MNPOTHBOPEYUBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

¢ ICIIOJIB30BATh MPHU BBINOJHEHUH Y4YEOHBIX 3aJaHUil Hay4YHO--TIOMYJISPHYIO
JAUTEepaTypy (QU3MYECKOro  COJEpKaHUs, CIpPaBOUYHBIE MaTepualbl,
pecypcsbl cetu MHTepHeT, BinageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAITUU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/IaBaTh COOCTBEHHBIE KpAaTKHE MHUCHMEHHBIE W YCTHBIC COOOINEHHUS Ha
OCHOBE 2—3 UCTOYHUKOB WH(pOpMaIMu (PU3MUECKOro COAEpPKAHUS, B TOM
qyclie MyOJUYHO JeNaTh KpaTKhue COOOIIEHHUs O pe3yibTaTax MpPOEKTOB
WIM y4eOHBIX HCCIENOBaHUM, MPU 3TOM TIPaMOTHO HCIIOJIb30BATh



U3YYEHHBbI TOHATUHHBIN anmapaT Kypca (U3MKH, COMPOBOXKIAThH
BBICTYIUICHUE MPE3CHTAIINEH;

ePU BBINOJHEHUU YUYEOHBIX MPOEKTOB M HCCIEIOBAHUM pacrpeneisiTh
00s3aHHOCTH B TPYyNIl€ B COOTBETCTBHU C ITOCTaBJICHHBIMH 3a/1adyaMH,
CIEIUTh 3a BBINOJHEHWEM IUIaHA JCHCTBUM, aJICKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JEATEIBHOCTh  TPYMIbI, BBICTPAUBATH
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoH1y 00yueHus B 8 ki1acce rnpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUM:

e UCIIOJIb30BATh TOHSTHUA: Macca U pa3MEPbl MOJIEKYJI, TEIJIOBOE JIBUKCHHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSTHUSI BEILIECTBA, KPUCTAIUIMYECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACHIIIEHHBI TMap, BIAXXHOCTb
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHAS DSHEPIrusi, TEIUIOBOW JBUTATENb,
AIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsl, SJIEKTPUUECKOE TOJIE, TPOBOJHUKHU
U JUAJIEKTPUKH, HOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;

e pa3MuaTh SBICHUA (TEIJIOBOE pACHIMPEHHE M CXKaTue, Teruionepeaaya,
TEIJIOBOE PaBHOBECHE, CMAUMBAHUE, KANWUISIPHBIE SIBIICHUS, UCIIAPEHHUE,
KOHJICHCAIusl, TUIaBJICHUE, KpHUCTaUIM3alus (OTBEpJeBaHUE), KUIICHUE,
Temionepeaaya (TEeTUI0NPOBOTHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apAJIOB, ACHCTBHS JIEKTPHUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBHE MArHHUTOB, JECHCTBHE
MarHMTHOTO TOJIS HA TIPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAS UHAYKIIHS)
M0 ONHUCAHUI0 UX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIbBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHHUE;

e paCllO3HABaTh  MPOSBICHHE  W3YYCHHBIX  (DU3MYECKUX  SBICHUNA B
OKpY)KaIOIIeM MHUpE, B TOM 4Yucjie (U3NYECKuEe SBJICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWULIPHBIE SIBIICHHS B MPHUPOJE,
KpUCTaJUIbl B mpuponae, usnydeHue CoyHIA, 3aMep3aHue BOJOEMOB,
MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, HHEs, CHETa, dJICKTPUIECKUE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHM3MOB, MAarHUTHOE
nosie 3emuH, Jpedd MoroCcoB, pOJb MArHUTHOTO TOJISI JJI JKU3HU Ha
3emiie, OJISIPHOE CUSHUE, IPU 3TOM MEPEBOJAUTH NMPAKTUUECKYIO 3a]a4y B
y4eOHYI0, BBIJCISTh CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3UUECKHUX
SIBIICHU;

e ONIMCHIBATh M3yYCHHBIE CBOWCTBA TeNl U (PU3MUECKHUE SIBIICHUS, UCIOIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPECHHSISI DHEPTHUS, KOJTUIECTBO
TEIUIOTHI, YJEJIbHAA TEIUIOEMKOCTh BEIIECTBA, YJEJbHAsA TEIIOTa
IJIaBJICHUsI, YyJEJIbHAs TEIUIOTa MapooOpa3oBaHMs, yAeIbHAs TEIioTa
CropaHusi TOIUIMBA, KOY(POHUIMEHT TOJE3HOTO JCHCTBUS TETUIOBOM



MAIllMHbI, OTHOCUTEJIBHAsI BIIAXKHOCTb BO31yXa, JJIEKTPUYECKUHN 3apsih,
cuja TOKa, SJIEKTPUYECKOE HAIPSIKEHHE, COMPOTUBIIECHUE IPOBOJAHUKA,
yAeIbHOE  CONPOTUBIEHHWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TMPU  OMNHCAHUM TMPaBUIBLHO  TPAKTOBATh
(bu3MYECKU CMBICT HCIIOJIB3YEMbIX BEIWYHH, 0003HAUEHUS U €IUHUIIBI
bu3nyecKuX BEIWYUH, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JaHHYIO
GbU3MYECKyI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH TrpaduKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUYHH;

e XapaKTEepU30BaTh CBOWCTBA Tell, (U3UYECKUE SBJICHUS U MPOIECCHI,
UCIIOJIb3Yysd OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISPHO--KHHETUYECKON TEOPUH
CTPOEHHUs BEIIECTBA, MPUHLHUI CYNEPHO3ULIUHU MMOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsijaa, 3akoH OMa i ydacTka LEeMu, 3aKOH
Jxoynsa—JleHna, 3akOH COXpaHEHMS DJHEPTWM, IIPU OSTOM JaBaTh
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHa M 3allMChIBaThb €ro0 MaTEMaTHYeCKOe
BBIPAJKEHUE;

¢ O0BACHATH (PU3MYECKHE MPOLIECChl W CBOMCTBA T€J, B TOM YHCIE U B
KOHTEKCTE CUTYallMil IPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOrMuecKux
IIaroB ¢ Omopod Ha |—2 M3y4YEeHHBIX CBOWCTBA (DPU3MUECKHUX SIBICHUM,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacu€THBIE 3a/1auu B 2—3 NIEUCTBUS, UCIOJb3Ys 3aKOHBI U (hOPMYJIbI,
CBsA3bIBaIOLIME (DU3MUECKUE BEJIMYMHBI: HA OCHOBE aHajiu3a YCJIOBUS
3a/1a4M 3aIUChIBATh KPATKOE YCIOBUE, BBISBISITH HEAOCTATOK JTAHHBIX IS
pelieHust 3a1a4u, BIOMpaTh 3aKOHBI M (OPMYIIbl, HEOOXOAUMBIE i €€
peuieHus, NPOBOAUTH Pacy€Tbl M CpPAaBHHUBATh IIOJYYEHHOE 3HAYCHUE
(bU3MYECKOI BEJIMUMHBI C U3BECTHBIMU JaHHBIMH;

e pacro3HaBaThb MPOOJEMBbI, KOTOPbIE MOXHO pEUIUTh MpU OMOLIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE MCCIIEOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  IPEAIIOIOKEHUE, OLEHUBATh IIPABUWIBHOCTH IOPSAKA
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOBL;

e IPOBOJIUTH OMBITHI IO HAOIIOACHHUIO (PU3NYECKUX SIBICHUN WM QU3MUYECKUX
CBOMCTB TeN (KanwUISpHbIEC SBJICHMS, 3aBUCUMOCTD JaBJICHUS BO3yXa OT
ero o0bEMa, TeMrepaTypbl, CKOPOCTH Ipoliecca OCThIBAaHUS U HArpEeBaHUs
IpU W3JIyYEHUH OT LIBETa H3JIydarolmeid (MOrJIomaruieil) MoBEpXHOCTH,
CKOPOCTb MCHApPEHUs BOJAbI OT TEMIIEPATYPBI KXUIAKOCTH U IUIOIIAAHA €€
IIOBEPXHOCTH, DJIEKTPU3aLMSA TEI W B3aUMOJEHUCTBUE JIIEKTPUYECKUX
3apsioB, B3aMMOJCHCTBUE TMOCTOSHHBIX MAarHUTOB, BU3Yyalld3alUs
MAarHUTHBIX TOJIEW MOCTOSTHHBIX MArHUTOB, I€MCTBUSI MAarHUTHOTO TOJIS HA
MPOBOAHUK C  TOKOM, CBOWCTBAa  JJIEKTpOMAarHura, CBOMCTBA



AJIEKTPOJBUTATENS] TIOCTOSHHOTO TOKa): (hOPMYIHPOBATH MPOBEPSEMBIE
IIPEIOJIOKEHHUS, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PY/I0BaHMS,
OIKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

¢ BBITIOJTHATH TPSIMBIC U3MEPEHUS TEMIIepaTypbl, OTHOCUTEIBHON BIAKHOCTH
BO3/1yXa, CHJBI TOKAa, HAMPSHKCHHUS C HCIIOJb30BAaHUEM aHAJIOTOBBIX
npuOOPOB W JATYMKOB (PU3WYECKUX BEIIMYWH, CPAaBHUBATH PE3yJbTAThHI
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

« IPOBOJIUTH MCCIICAOBAHNE 3aBUCHMOCTH OJHON (PU3WYECKONW BEITMYHUHBI OT
Ipyrod ¢  UCHOJIb30BAaHUEM TPSIMBIX HM3MEPEeHUH  (3aBHCUMOCTH
COTPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAIN TOMEePEIHOTO
CEUCHHMS U YACIBHOTO CONMPOTHRIICHHS BEIECTBA MPOBOAHNKA, CHUJIBI TOKA,
UAYIIEro d4epe3 TMPOBOAHUK, OT HANpsOKEHWS Ha  TPOBOJIHUKE,
UCCJICIOBAHUE TIOCIEOBATEILHOTO U MMapajlIeIbHOTO  COSAMHEHUIN
MIPOBOJIHUKOB): TIJIAHUPOBATh HCCIEIOBAaHUE, COOUpATh YCTAHOBKY U
BEITIOJTHATh W3MEPCHHsI, CIACAysS NPEIIOKCHHOMY IUIaHy, (PUKCHpOBATh
pe3ynbTaThl TOJYYCHHOW 3aBHCUMOCTH B BHIE TaOMWIl ¥ TpadHKOB,
JieaTh BBIBOJIBI MO PE3YJIbTaTaM MCCIICIOBAHUS;

e IPOBOJINTh KOCBEHHBbIE U3MEpeHUs] (u3ndeckux BedUUuH (yIenbHas
TEIJIOEMKOCTh ~ BEIECTBAa, COMPOTUBIECHUE TMPOBOJHHMKA, padoTa U
MOIIIHOCTh JJIEKTPUYECKOTO TOKA): IJIAaHUPOBATh H3MEPEHHUs, COOUpaTh
AKCIIEPUMEHTAJILHYIO YCTAHOBKY, CIENysl MPEII0KCHHONW WHCTPYKIIMH, U
BBIYHCIIATH 3HAYCHUE BEIIMYNHEI;

e COOMTIONATH TIpaBUJIa TEXHUKU OE30MaCHOCTU MpU paboTe ¢ JabopaTOPHBIM
o0opyI0BaHUEM;

e XapaKTEPU30BaTh MPHUHIUIBI  JCHCTBUS  U3YYCHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa HMX ONMUCcaHus (B TOM YHCIIE:
CHUCTEMa OTOIUICHHSI JOMOB, THTPOMETp, MapoBas TypOWHA, aMIIepMeTp,
BOJIBTMETP, CUETUMK DIICKTPHUCCKOW JHEPTUH, DJICKTPOOCBETHTEIIHLHBIC
pUOOPHI, HATPEBATEIBHBIC IJEKTPONPUOOPHI (MIPUMEPHI), ITCKTPUIECCKUE
MPEIOXPAHUTEIH, IIEKTPOMATHUT, AIEKTPOJIBUTATEh TOCTOSHHOTO TOKA),
WCITOJIB3YsI 3HAHUS O CBOWCTBAX (PU3MUECKHMX SBJICHUN W HEOOXOIMMBIC
bu3nYecKue 3aKOHOMEPHOCTH;

e PACIlO3HABATh TMPOCTHIE TEXHUYECKHE YCTPONUCTBA W U3MEPHUTEIIbHbBIC
npuboOpel O CXeMaM M CXEMaTUYHBIM PHUCYHKaM (SKMJIKOCTHBIN
TEPMOMETP, TEPMOC, TICHXPOMETP, TUTPOMETP, JIBUTATENb BHYTPEHHETO
CrOpaHusi, JJEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbBI DJIECKTPUUCCKUX
1ernel ¢ mocjaeA0BaTeIbHBIM U TapaJlICIbHBIM COSAUHEHUEM 3JICMEHTOB,
pasnuyasi yCJIOBHBIE 0003HAYCHUS DJIEMEHTOB JJICKTPUYCCKUX IICTICH;



e IPUBOJIUTH MPUMEPHI (HAXOIUTh HHPOPMAIUIO O MPUMEPAX ) MPAKTUYECKOTO
UCIIOJIb30BaHUSl (DU3MYECKUX 3HAHUUA B T[IOBCEJHEBHOM KU3HU JIs
obecricueHuss 0€30macHOCTH MpH  OOpalieHuu ¢ npudbopamMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 3J0POBbS U COOIIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIEeH Cpefie;

¢ OCYIIECTBIISITh MOUCK HWHpOpMauu  (U3MYECKOTO  COACpXKAHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIMUXCA 3HAHUW M IIYTEM CpaBHEHUSA
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIJACHATH  MHGOpPMAILHMIO, KOTOpas
SBJISIETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

e ICTIOJI30BATh IPU BBIMOJHEHUN YYEOHBIX 3aJaHUIl HAyYHO--TIOMYJISIPHYIO
JUTEPATYpy (PU3NUECKOro COJEpKaHHs, CIPaBOYHbIE MaTepUabl,
pecypcsl cetu MHTEepHET, BiageTs NpuéMaMu KOHCIIEKTUPOBAHHUS TEKCTa,
npeoOpa3zoBaHusa HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/IaBaTh COOCTBEHHBIC MHCHMEHHBIE W KpaTKWE YCTHBIE COOOIIEHUS,
0000mass uHGOPMAIMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTrO
COJEpKaHusl, B TOM UHCIE MYOJUYHO NPEACTaBIATh PE3YJbTaThl
MPOEKTHOM WJIM HCCIENOBATENbCKON JESITEIbHOCTH, P 3TOM TPaMOTHO
UCIIOJIb30BaTh M3YYEHHBI TOHATUHHBIA amnmapar Kypca (U3HKH,
COIIPOBOX/IATh BBICTYIUICHUE MTPE3CHTALIUEH;

elIpM BBINOJHEHUH Y4YEOHBIX IPOEKTOB M MCCIEAOBAHUN (PU3NUYECKUX
IPOLIECCOB paclpeAesiTh OOS3aHHOCTH B TpYINIE B COOTBETCTBUU C
MOCTaBIICHHBIMU 33Jja4aMHU, CJICTUTH 3a BBHIMOJTHEHUEM IUTaHA JACHCTBUMA U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIH BKJIAJ B
JeSATEeILHOCTh TPYMIIbI, BEICTPAUBATh KOMMYHUKATHBHOE B3aHMO/ICHCTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHiy o0yuenust B 9 kj1acce npeMeTHbIE pe3ynbTaThl Ha 0a30BOM yPOBHE

JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHIA:

¢ ICTIONIB30BAaTh ~ TMOHATHS: CHCTeMa OTcu€Ta, MaTephajbHas TOYKa,
TPACKTOPHs, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHHS, Ae(opmarius
(ympyrasi, mjiacTU4ecKas), TpPEHHUE, IEHTPOCTPEMUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TEperpy3ku, HEHTP THKECTH, aOCOIIOTHO TBEPAOE TEIo,
IEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE, MEXaHUYECKUE KOJICOaHUS U
BOJHBI, 3BYK, WHGPa3ByK W YIbTPa3BYK, OJJIECKTPOMArHUTHBIC BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JalbHO30PKOCTh,
CIIEKTPBI UCITYCKAHUS M TOTJIONIEHUS, anb(a-, 0eTa- U raMmMa-u3IydeHus,
U30TOIIbI, I/ICPHAS YHEPTETHKA,;

e pa3nMyaTh SIBICHUA (PAaBHOMEPHOE W HEPAaBHOMEPHOE TMPSIMOIMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJMHEHHOE [BH)KEHUE, CBOOOJHOE
najicHue Tel, pAaBHOMEPHOE JABMXKEHUE IO OKPYKHOCTH, B3aMO/IEHCTBHE



TeJI, PEAKTUBHOE JIBIKCHHE, KOJIeOaTeIbHOE ABMKEHUE (3aTyXarolue u
BBIHY/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJIHOBOE JBUKEHHUE, OTPaXKECHHUE
3BYyKa, MPSMOJIMHEHHOE pacIpOCTPAHEHUE, OTPAXKEHHE M IPEIOMIICHHUE
CBETa, I0JIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JI0KEHHUE OEI0ro CBETa B
CHEKTPp M CJOXXEHHE CHEKTpaJbHBIX I[BETOB, JHCIEpPCUS CBETA,
€CTECTBEHHAs1 PaJHUOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEMYATOro CIEKTpa
U3JTy4YEHUS) TI0 OIMCAHMIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE;

epacro3HaBaThb  IMPOSBICHHE  M3YYCHHBIX  (U3MYECKUX  SIBICHUA B
OKpy’XalIleM Mupe (B TOM 4ucie (U3NYECKUE SIBICHHUS B IPHUPOJIE:
IPUIUBBI U OTIUBBI, IBIKEHUE T1aHeT COTHEYHON CUCTEMBI, PEaKTUBHOE
JBUKCHHE JKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB IKUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAaMH, 53XO0, LIBETa Tell,
ONTUYECKUE SIBICHUSA B MPHUPOJAE, OMOJIOrMYECKOe ACWCTBHE BUIUMOTO,
yIbTPapUOJETOBOIO M PEHTICHOBCKOIO M3IY4YEHHH, €CTECTBEHHBIH
PaaMOAKTUBHBIN ()OH, KOCMUYECKUE Jy4d, PaJHMOAKTUBHOE H3Iy4YEHUE
NPUPOJIHBIX MHHEPAJIOB, [EHCTBHUE pPAJAMOAKTUBHBIX M3IyYCHHA Ha
OpPraHM3M 4YeJIOBEKa), MPH 3TOM IMEPEBOAMTH IPAKTHUECKYIO 3a7ady B
yueOHYI0, BBIACIATH CYIIECTBEHHBIE CBONCTBA (MPU3HAKU) (PU3HUECKUX
SIBIICHU;

e ONIMCHIBATh M3YyYEHHBIE CBOMCTBA Tel M (PU3UYECKHUE SBIICHUS, HCHOJb3YS
(bu3nyueckue BENIUYMHBI (CpelHssl U MIHOBEHHash CKOpPOCTh Tela Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEepEeMElIeHHE, MyTh, YrioBas
CKOpOCTb, CHUJIa TPEHHUA, CUja YIPYrOCTH, CHJIa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJEeHMs, BEC Tejla, HUMIYJbC Tela, HMIIYJIbC CHIIBI,
MexaHudeckas paboTa M MOLIHOCTb, MOTEHIMAJbHAs DSHEpPrus Tena,
MOJHSITOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAIbHAs SHEPTUs CHKATOU
NPYXUHBI, KHHETUYECKash DSHEprus, IIOJIHAsg MeXaHW4ecKas »JHEeprus,
NEepUOJ U YacToTa KojeOaHuM, IJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTa
TOHA, CKOPOCTb CBETA, MOKa3aTellb MPEJIOMIICHHs CPEe/bl), IPU OMHCAHUU
NpaBUJIBHO TPaKTOBaTh (U3UYECKUN CMBICI HCIHOJIb3yeMbIX BEJIMYMH,
0003HaYeHUs1 W €JUHMIIbl (PU3MUYECKUX BEJIWYUH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIUE JAaHHYIO (PU3UYECKYIO BEJIMUMUHY C JPYTMMH BEIMYHMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;

e XapaKTepU30BaTh CBOMICTBa TeJ, (PU3MUECKHE SBIECHUS M MPOLIECCHI,
UCIIOJNIB3YSl 3aKOH COXPAaHEHUS! PHEPIUH, 3aKOH BCEMHUPHOTO TITOTEHMS,
NPUHIUAT CYMEPHO3UIMH CHUJI, TPUHIUI OTHOCHTENIbHOCTH [ amuies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHHS HMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPaHEHUS 3apsAJ0BOr0 U MAaCCOBOI'O YUCEN



IpU SJAEPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMaTHUECKOE BBIPAXKECHHUE;

¢ 00BSCHATH (PU3MUECKHE TMPOLECChl U CBOICTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTYyaI[il MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO--CIIEICTBEHHBIE ~ CBSI3M, CTPOUTh OOBSICHEHHEe U3 2-3
JOTMYECKHX ILIAaroB C OMOPOM Ha 2—3 M3YYEHHBIX CBOMCTBA (DU3MUECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

e pelIaTh pacyETHBIC 3a7a4M (OMHUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHUN),
UCIIOJNIB3YSl 3aKOHBI M (OPMYJIIbI, CBS3bIBAIONINE (PU3UUECKUE BEITMUMHBI:
Ha OCHOBE aHaliM3a YCJIOBHUS 3aJaud 3alHChIBaTh KPaTKOE YCIOBHE,
BBISIBJISITh HEJOCTAIOIINE WM M30BITOUYHBIE JaHHbBIE, BEIOMpAaTh 3aKOHBI U
dbopMyIbl, HEOOXOAUMBIE ISl PEIICHUs, TPOBOAUTH PACUETHI U OIICHUBATH
PEATUCTUYHOCTH TOJTYYCHHOTO 3HAYCHUS (PU3NIECKON BETUIHHBI;

e pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO pEIIUTh TMPH MOMOIIH
($u3NYECKUX METO/OB, HCHOJb3Yysl ONUCAHUE HCCIENOBAaHUS, BBIICIATH
IPOBEPSIEMOE NPEINOJOKEHUE, OLEHUBATh IPABUWIBHOCTh MOPSAIKA
NPOBEJCHUSI  MCCIEAOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOMIOIEHUH 1 ONIBITOB;

* IPOBOJUTH OTIBITHI 110 HAOJIIOJIEHUIO (PU3NUECKUX SBJICHUN WIH (PU3NUECKUX
CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HpioTOHA, 3aKkOHa COXpaHEHHUs
SHEpPruM, 3aBUCUMOCTh IE€pHoJia KOJeOaHUM MPYXUHHOTO MasTHUKA OT
MacChl Tpy3a M KECTKOCTU MPY>KUHBI M HE3aBHUCUMOCTH OT aMIUIUTY/IbI
MajibIX ~ KoJIeOaHWM,  TPSAMOJMHEHHOE  pacrnpoCTpaHEHUE  CBeETa,
pasnokeHue OeJoro CBeTa B CHEKTP, U3yUYCHHE CBOMCTB M300PAKECHUS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)k€HUs MpeaMeTra B coOMparouieit
JWH3Ee, HAOMIOJEHUE CIUIONIHBIX M JIMHEHYaThIX CIEKTPOB HW3ITYUYEHUS):
CaMOCTOATENIbHO  COOMpaTh YCTaHOBKY M3 M30BITOYHOro Habopa
0o0OpyOBaHUS, OMNHCHIBATH XOA OMNbITA W  €r0  Pe3yJbTaThl,
(dbopMyIIUpOBaTh BHIBOJIBI;

* IPOBOJUTH NMPU HEOOXOAMMOCTH CEpPHUI0 MPSMBIX H3MEPEHUM, onperaenss
CpellHee 3HAaYeHUE U3MepseMoil BeIMYMHbl ((POKYCHOE pacCTOSIHHE
coOuparolel JMH3bl), OOOCHOBBIBATH BBIOOpP cHocoba H3MEpEeHHs
(M3MepUTENHHOTO MPUOOpA);

¢ IPOBOJUTH  HMCCIIEJOBAHUE 3aBUCUMOCTEH (U3MYECKUX BEJIUYUH C
UCIIOJIb30BaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JBIDKEHWU 0€3 HayalbHON CKOPOCTH, TEpHUOAa
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpak€HUs CBeTa OT yrja MaJeHUs W yria MpeIoMJIeHHs] OT yria
NaJieHus): TUIAaHUPOBAaTh MCCIEAOBAHUE, CAMOCTOSITENIbHO COOMpaTh



YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYyYEHHOM 3aBHCHUMOCTH
(¢u3nyecKuX BEIMYMH B BUAE TaOIMI U IpadUKOB, JedaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BAHNUS;

¢ IPOBOJUTh KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BEIMYUH (CpEeaHss
CKOpPOCTb M YCKOpPEHHE Tejla IpU PpPaBHOYCKOPEHHOM JIBUKEHUH,
YCKOpEHHE CBOOOJHOrO MaJieHUs, XECTKOCTh MPYKHUHBI, KOAIPPUIIUEHT
TPEHUSI CKOJBKECHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacToTa H
nepuos KojaeOaHMM MaTeMaTU4ecKoro W NPYKMHHOTO MasiTHUKOB,
ONTHUYECKass Cuia CcoOuparoIleld JMH3bL, PaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh IKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHUS, CIeNysl MPEeAIOKEHHOW MHCTPYKIUH, BBIUUCISTD
3Ha4YCHHUE BEJIMYUHBI U aHAJTN3UPOBATH MOJYICHHBIE PE3YJIbTATHI C yUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

e COOJIIOJIaTh MpaBWJIa TEXHUKU 0€30IaCHOCTH NpHU padoTe ¢ 1a00paTOpHBIM
000opyI0BaHUEM;

epa3nMYaTh OCHOBHBIC TMPU3HAKH M3YYCHHBIX (PU3NYECKUX MOJICIIECH:
MaTepuajgbHas TOUYKa, abCONIOTHO TBEPIOE TENO, TOYCHHBIH HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb aToMa, HYKJIOHHas
MOJI€JIb ATOMHOTO SJIpa;

e XapaKTepU30BaTh IMPUHIUIBI  JEUCTBUS  HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOPOM Ha WX OMNHCAaHHUA (B TOM YHCIE:
CIHUIOMETP, NATYUKH TOJIOKEHHUS, PACCTOSHUSA M YCKOpPEHHS, pakeTa,
9XOJIOT, OYKH, MepHuckomn, (¢oToanmapar, OINTUYECKUE CBETOBOJBI,
CHEKTPOCKON, J03UMETp, KaMmepa BuiabcoHa), HCHONB3ys 3HAHHUS O
CBOMCTBax (PU3MYECKHX SBJICHUA W  HeoOxoaumble (U3UUECKUE
3aKOHOMEPHOCTH,

¢ ICTIOJIB30BAaTh CXEMbl U CXEMATHUYHBIE PUCYHKH W3YYCHHBIX TEXHUUYECKUX
YCTPOMCTB, M3MEPUTEIBbHBIX MPUOOPOB U TEXHOJOTMUECKHUX IPOLECCOB
OpU PEIICHUH Y4YeOHO--IPAKTUYECKUX 3a/]ay, ONTUYECKHE CXEMBbl IS
MOCTPOEHUS U300PAKEHU B IJIOCKOM 3€pKajie M COOMpAaroLIel JIMH3E;

e IPUBOJIUTH MIPUMEPHI (HAXOIUTh HHPOPMAIUIO O PUMEPAX) MPAKTUYECKOTO
UCTIONB30BaHUsl (U3NYECKUX 3HAHUKW B TIOBCEIHEBHOM JKWU3HU IS
oOecrieueHusi 0€30MACHOCTM TMpU  OOpallleHud ¢ nOpubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHUS
HOPM KOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIEeH cpeie;

¢ OCYHIIECTBJIATH TOWCK HWH(MOpMaruu  (HUIUIECKOTO  COJACpPXKAHUS B
WuTepHeTe, caMOCTOATEIHHO (HOPMYIHUPYs TIOUCKOBBINA 3aMpocC, HAXOAUTh
MyTH OTPEENICHUs] JOCTOBEPHOCTH MOJYYCHHON MH(POpPMAIIMN Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENbHBIX HICTOYHHUKOB,



¢ ICTIOJIB30BAaTh MPHU BBITIOJHEHUH Y4YEOHBIX 3aJaHHi HayYHO--TIOMYJISAPHYIO
JUTEpaTypy (PU3MYECKOro COAEpXaHMs, CIPABOYHBIE MaTepUabl,
pecypcesl cetu MHTEpHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMALIMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHBIC IMCBMEHHBIE M YCTHBIE COOOILEHUS Ha OCHOBE
UHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTrO COAEpIKAHMS,
yOJMYHO MPEICTABIATh PE3YyAbTaThl IPOSKTHOW WIIM UCCIIEI0BATENBCKON
NEeATEIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
HNOHATUMHBIN amnmapar HM3y4yaeMoro pasjena (U3HMKH U CONpPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel Cc Y4éToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosanuyectBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Konrtpoasubie | Ilpakrnuyeckue
n/n NMPorpaMmbI Bcero oOpa3oBarTe/ibHbIE
padoThbI padoThI
pecypchbl
Pazjnen 1. ®u3uka u eé poJib B NO3HAHUH OKPY:KAIOLIEro MUpa
bubnnorexa [JOK
11 o - 2
M3HEA - Hayka O npupone https://m.edso0.ru/7f416194
bubnuoreka [JOK
1.2 o 2 1
HISHHACCIHE BEMITIHHET https://m.edso0.ru/7f416194
bubnnorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIH METO]I TO3HAHUS httos://m.edsoo.ru/7f416194
Wroro mo pazneny 6
Pa3nen 2. [lepBoHayajibHbIe CBe/IEHNS 0 CTPOCHHHU BellleCcTBa
bu6mmoteka I[IOK
2.1 1
Crpoere sewecTsa https://m.edso0.ru/7f416194
29 JIBr>KeHME M B3aMOJICCTBUE YaCTHIL 5 1 bubnuoreka [JOK
' BEIECTBA https://m.edso0.ru/7f416194
bu6mmoteka I[IOK
2.3 A 2
TPETATHAIE COCTORHIA BEecTRa https://m.edsoo.ru/7f416194
Hroro mo pazneny 5
Pasnen 3. /IBu:keHHe U B3aMMO/IeliCTBHE Tel
but6mmoreka [JOK
3.1 M 3
CXAHHHCCROC ABIDKEHHC https://m.edsoo.ru/7f416194
3.2 Wuepuust, Macca, TIIOTHOCTh 4 1 bu6nunoreka LIOK



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

bubnuorexa [JOK

33 Cuna. Bupt cur 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBiieHne TBEPABIX TeJl, ;KUAKOCTEN U ra3oB
41 [asnenue. [lepenaya naBiaeHus TBEPABIMU 3 bubnnoreka [IOK
' TEeJIaMH, JKUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bubnuoreka [JOK
4.2 HlaBitetine K KoCTH > https://m.edso0.ru/7f416194
bubnnorexa [JOK
4. A
3 TMOChepHoe faBeHHe 6 https://m.edso0.ru/7f416194
44 JelicTBHE )KUIKOCTH U T'a3a Ha IOTPYKEHHOE y 3 bubnmoreka [JOK
' B HHX TEIIO https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pazgen 5. Padota u MouiHoCTh. JHEprus
bu6mmoteka I[IOK
>1 Pabota i MontHoCTs 3 L https://m.edsoo.ru/7f416194
bu6mmoteka I[IOK
2 I1 1
> POCTHIE MEXAHHIMEHT > https://m.eds00.ru/7f416194
bu6nmmoreka [IOK
53 Mexanrieckas sHepris 4 1 https://m.edso00.ru/7f416194
Hroro mo pazneny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KJIACC

Kosun4yecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB M TeM uugpoBbie
Ne n/n P Konrpoasnsie | IlpakTudeckue (witcpp )
NPOrpaMMbl Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Pasznea 1. TenjioBbIe ABJICHUA
. bubnuoreka [JOK
1.1 CtpoeHue 1 CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bubnnorexa [JOK
1.2 T 21 1
CILIOBHIE NPOLECCRt > https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3nen 2. JnekTpuyecKue U MAarHUTHbIE SIBJIEHUSA
21 DNeKTPpUUYECKHE 3apsi/Ibl. 3apsyKEHHBIE TeIa 7 1 bubnnoreka [IOK
' U UX B3aUMOJEiCTBUE https://m.edsoo.ru/7f4181ce
N N bubnuoreka [JOK
2.2 IToCTOSHHBIN IIEKTPUYECKHUI TOK 20 1 7 httos://m.edsoo.ru/7f4181ce
bu6nmmorexka [IOK
23 MarHntibie SpaeHs 0 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoteka [IOK
2.4 4
DUICKTPOMATHHTHAs HHAYKLHA https://m.edsoo.ru/7f4181ce
Wroro mo paznery 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

9 KJIACC

Kosun4yecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3iesioB H TeM uudpoBbie
Ne n/n P Konrpoasnsie | IlpakTudeckue (witcpp )
NMporpaMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Pasznea 1. Mexannueckue siBJICHUSA
11 MexaHn4ecKOe TBHKEHHUE B CITOCOOBI €ro 10 1 bubnuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
12 B i 20 1 3
SAMOAeHCTBHE Te https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
13 3 10 3
AKOHET Coxpancmtt https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Paznen 2. Mexannuyeckue KoJ1e0aHUS U BOJIHbBI
bu6mmoteka [IOK
2.1 M 7 3
CXAHHHCCKHE KOCOaHH https://m.edsoo.ru/7f41a4a6
bu6nmmorexka [IOK
2.2 M . 8 1 3
CXHHYECKHE BOTIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nes 3. D1eKTPpOMArHUTHOE 1M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
DNeKTpOMarHuTHOE T0JIe U bubnmnoreka [IOK
3.1 6 2
DJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paznen 4. CBeToBbIE IBJICHUS
41 3aKOHbBI pacCIIPOCTPAHEHUs CBETA 6 2 bu6muoreka [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
https://m.edsoo.ru/7f41a4a6

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

bubnnorexa [JOK
4.2 JIuH3BI ¥ on'THYECKKEe TPHOOPHI 6 3 httos://m.edsoo.ru/7fA1ada6
bubnnorexa [IOK
4.3 Pasnoxxenue 6enmoro cBera B CIIEKTP 3 2 htts://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pasznen 5. KBanToBbI€e IBJICHUA
bubnuorexa [JOK
51 Hcnyckanue v moromeHne cBeTa aToMoM 4 1 httos://m.edsoo.ru/7fA1ada6
bubnnorexa [JOK
2 1
> CTpOCHHE ATOMHOIO 51pa 6 https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
>3 Anepibie peaxiuin ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pazgen 6. [ToBTOpuTE/ILHO-00001aI0IMIT MOYJIb
6.1 [ToBTOpeHME U 0600IIEHUE COTEPKAHUS 9 2 bu6mmoteka [IOK
' Kypca ¢usuku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

YYEBHO-METOJUYECKOE OBECIEYEHUE OGPA30OBATEJIBHOIO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI JUISI YYEHUKA

®dusuka, 7 knacc/ [leppimkun A.B., O011ecTBO ¢ OrpaHUYEHHOM

OTBETCTBEHHOCTHIO «M3/1aTenbcTBO «DK3aMEeH»

®duzuka, 8 knacc/ [epsimkun A.B., O011ecTBO € OrpaHUYEHHOU
OTBETCTBEHHOCTHIO «M31aTenbeTBO «OK3aMEH»

®dusuka, 9 knace/ [leprimkun A.B., O61iecTBO ¢ OrpaHUYEHHOM

OTBCTCTBCHHOCTBIO «HSII&TGHBCTBO «DK3aMeH»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJISA
®dusnka. YMK 11 ocHoBHOM mikoitel 7 — 9 kinaccesl (PI'OC): meToaudeckoe
nocooue A yauTemns

Jlykamuk B.1. CoopHUK BOpOCOB U 3a7a4 1o ¢usuke,7-9 xkinacc —M.

IMNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

Poccuiickas anekrponnas mikoda https://resh.edu.ru/

Hudoypox https://infourok.ru/

A Knmace https://www.yakiass.ru

«Knacc!nas ¢usukay - http://class-fizika.ru/

«Poccutiickast anexktporHas 1ikosa» (PII) - https://resh.edu.ru/for-pupil
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